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Hardening  :  and  tempering  ateel  tooU.  I  ill. 

1*9 
traaa,  2W 

caal-iroo,  J_U 
l*the-centrea,  3S2 
plaater-caata,  »t,  411.  lii 
tana  and  dm,  xl",  iisi 
Uatm  4iium :  coapirra.  111 
peoala,  ill 

r.oda,  Jut  390,  411,  434.  Ul 

—  Baillic-nainlll.,n'»  unprovemeola  in, 

aoftaning  Una  of,  3121 
Rarmooowrmpb,  361 
Marneaa,  5Z5 

Harr.rd  College  obaervaloiy,  213 
Head,  bicycle.  XJ,  13«,  2JU 
Headache,  »13 
Hearaon'a  incubator.  662 
Health  and  dieeaae,  ear  in,  ill 
Healthy  hooeea,  621 
Hearing  ia  achoola,  5S1 
Heat:  and  aoubd,  non-conducl ing  coropo- 
eitloae  for,  Ut 
obtaining  bjr  chcmlcala,  252 
Hnating  i  aaa  cooking* ebjvte,  petroleum, 

llfi  ,  „_ 
app.ralu",  302,  3/1 

—  out  of,  U 

.  for  the  miexuacope,  631 
by  at  am,  HZ 

drying-rooon  by  hot-water,  674 
lienhouse,  112 
eolderiag  iron,  20,  US, 
water,  U£l 


Heavrru,  tbe  pole  of  the.  ail 
'  ,n,.f.J 


Hebrew,  pruounciation  of,  4W.  USi 
Hedge,  right  to  clip, 
Hrlr-at-laWL^i 
Henhouee,  heating,  112 
Hanlry'a  diacharger,  2111 
Henry  Lord  Clifford.  522 
Her  In.  dl-tillm  g ,  2S0 
Herculie,  aeta,  11 
•ivian,  I  '■  •  I  of,  1M 

ner-wbel'e  "  i  mtlmee  of  A»tionoiny,"  1 10 
Uigifin'*  galvanic  batten,  a.  21 
Ulgb.ay  wtdtb,255 
HWory:  of  cwil-mmlog,  1M 

of  <•••  .-Irieity  »n>l  el—'ri-  li(-btir3,  127 
Ht»i«i.  ,v  w.  K».  ji2 

Holiaife<l  *a.l  Gemivny,  lvrnkc  .|«  ♦ti'-n  in. 
130. 

Hume ■  nad  ganlon  mrpentt-riivir,  mi 

china,  im,  IV),  £01.  41l\  1£ 

Ilo<id  far  caxoeaxa  laT.  T77 
Hoopa,  iron.  22fl 

Hope,  eubatitute  for.  '.*77.  iri,  X":,  3l!i 
Hon'huuad  beer,  4£2,  aa2 
Horn,  paliahiog  nag.  322 
Hone,  eala  of,  A2U 
Horaehair  pillow.,  4HI 
Home-power:  aol  acrew-proprllcr,  SI, 
301 

of  winding  engine,  122 
Home -training,  .lectrtoty  to,  4ft'.  ti-J 
Hot  •water :  2n2 

beating  drying-room  by,  674 
Hot-air  engine,  las 
Hoaar,  overflow  of  water  into,  aa» 


Houare,  health?,  671 

Human  :  body,  ph. deal  ehaagea  in,  5Ih 

monster,  a  duublr,  211 
Huntington,  to  I'roi.,  310 
Huiry,  worry,  and  waate,  M.' 
Huxicy  <.n  .Science  In  Edu>a<too.  Wo 
Huygueaian  eyrptec-a,  162.  431.  400. 483 
Hydra  -lie  :  cylMide.a  To 

machinery,  M,       w,  lot,  lot.  198. 122. 
211 

prublem.  112 

ram,  653,  nil 
H)  ih-aul.es.  iil 

H jo ro-dynaiuie  paradox,  111.  140. 16a, far. 

2M.  all,  Hi.  223 
Hy.tr^lKi  •lie.  i_ 
U)d  ometer  scales,  IM 


ICE  :  foimaU  m  of,  484,  Kfi 

machine,  Fictet  a  domeelic,  213 
"  Ideal"  cjcle,  161 
Images,  focal,  U,  37,  S£ 
Iropost.T,  one  more,  out .  f  aplrita,  flat 
lncandeaoer.ee  laaipa  aa  aceeaaortta  to  tbe 

mtcroacope,  31a 
Incjpietit  as'ionomcr.  outllt  for  an,  3£rll 
inrombusuble  paper,  X-J,  ill,  133 
Income  lax,  137^  lll  alClii 
Incubator,  Hearsun's,  56< 
Indian:  Australian,   aid  New  Zealand 
mounted  police,  138 

blacksmith,  U 
ln.)iarur>b»  r:  oil,  rfii 

paste  for  driving  belts,  183. 
Indicating  or  describing  trains.  18 
Indicator  :  di««  r  uns.  x!  s.  361.  :wl. 

SU1LL  306. 

electric,  361 

engine,  2111 

for  elccinc  bolls,  U2,  211 
Indieature,  train.  Ah,  211 
InductioD :  -,-"\  jn 

1  oil. 311,  'rr^.lM.laT.x^MaiaM.im 

p£  |B  in 

failoic,  112 

mactilne,  Voaa,  ]  ■■,  .m,  2-W,  3211,  XX,  4» 

i-.1       

—  Wimshumfs,  1.V1,  2  9,  230,  381 
Influence  :  madi.ne,  Wilnaliiinrl's,  4-j*6.  4ft6, 
673 

ol  climate  on  neuralgia,  311 
Infringement  of  patent,  3*Jr> 
Ingot  jomta  in  te  egrapb  wlree,  328,  621 
ink  :  black  aniline,  474 

bluem  rking,  1311 

r«d,  231 
Inks,  transfer.  665 

Insect  Ulc.  rffecia  of  weather  on,  132 
Insects  :  lor  the  microscope,  |reparing,  2Z 

In  I  emery,  117,  11W 
Insuunla,  229. 
Inatantaneotia  ahutter,  271 
Integra]  calculus,  l«i 
Intellect,  diet  and,  513 
lot.  1  •  s.  vn  accounts,  fltfl 
lnterieteoceof  Light,  3161 
Intestate,  13Z 

Intrinsic  cjuation,  414.  43W,  301 
nab  slew,  drr  Uarnet  WoiaeUy's,  inn 
lion :  aad  braes,  solder  for,  43b,  13b. 

ami  hteel  Institute,  12 

and  steel,  analy aaa  of,  638 

and  steel,  brown  tint  for,  331 

carbon  in  out,  deterciinsUoa  of,  238 

colls  for  dynamos,  13 

estimation  of.  tyy.  nil 

finishing  wrought,  2X1 

hoops,  258 

uisltirig  direct  from  the  ore,  211 
man,  116 

pyntee,  analysis,  4iW 

qumioe  aad.  tuntea,  300.  323 
rolla,  censcnt  for  doth  00,  166. 
biemena*  soft  steel  or  ingot,  20 
soul*  ring  a-ithout  an,  3Q2 
aoiaerunr  xiao  and.  mi 
spongy,  niters,  143,  1811 
tank,  pointlnK,  ^12 

tenacity  ol  at  different  t.-mp.  rat  urea 
308 

tinning,  210 

line  and ,  soldering,  212 
Ironstone  and  limest  «.r,  analysis  of,  421 
Irregular  forraa,  Noithcott'a  apparst'ialor 

turning,  13,  2!>l 
Island  lile,  5«T" 
Iasuc,  meaning  of  term,  122 
Itch,  500 

JACKET,  steam,  ajfl. 
Jack,  in-the-lsix  gear  ing.  j^i.  2lL  581 
Jacqnard  looms,  ree  la  f.,r,  Ufl 
Japan,  In 

Je.ks  in  railway  tra'n-.  181,  laf^  2.«,  -m. 

253.  228s  319,  310,  381,  Ust 
■'cscllevy,  ronovitio-  o,d  hilver.  r.7s 
Join-*,  in?  ,t.  in  tchvr«ph  alrf.,3211 
Josst,  breaking  sr, igl.tof  roll,. I,  81s) 
Joshoa.  aad  the  ana  and  moon,  «"c,  '-'7. 

SJ^Vd.  Mi^itiaE 
Jupuer:  UL  11  LMflj  or. 

eclipam  of  11111  by  *»:.  Ilitos  of,  152,  17'  . 

r»T?,au 
m-irking  on.  I '.'i,  rV'l 
physical  observations  of  at  Chicago  aad 

O  Gyalla,  2iv 
red  spot  on,       rvr^  ,v,7 
spots  on.  an 
squarr-sthoutde  ed,  -■  1 


KALBIDOSCOPE.  111  Ua 
Katrs  of  trrmsera,  board  for  straigtrning 
113 

Knotting,  patent.  Ml,  653 
Koeaig's  adjustable  reaonatora,  Li 


LABORATORY  table.  Ul 
Labour,  hard,  made  uaef  K.8U 
ladder,  141 
Lamp,  electric,  IN,  bU 

—  Abdank's  new,  32 

—  Lever  are,  32b 

—  new  a»e,  32 
mnynmuiK,  2ZI 
mtcrosecipe. 

obaerrina  reiat  and,  291 

srmi-iucaiKlescent,  13ft,  232 
lamplight  pbot' wraphy.  2M,  22n 
L%u.pa.  proved  wrinkla  in  filling,  381 
Land :  reclamation,  JJ,  J»,  lm 

tax,  desluctiOD,  118 
Landlord  and  tenant.  14,  23L  3JS!,  ^11.'-'^. 

4  |Q.  4.VI.  4?g,  .Vltf 
I  Mitel  I,     lrho,te.  _11 

how  to  exhibit  spectra  with  the,  328 
parallel  l>eam  frora,  438 
projeclio-i,  54)0 
slides,  LLL  LLL  631 

—  paints  lor,  120 
trensparencisg,  awl 

I  antes  us  aad  slides.  Hi  12L  ShT 

ljx'.i.-  IM.  t.- 

bed.  213,  iwa.  1317x32. 18L  S<S 

—  warping  ol,  '.Hil.  324.  J81 

cenliea  and  cenUc  r.smeri,  wrinklea  io, 

221 

—  hardening  in,  322 

fixing  cylinders  and  coot ntr lea  in.  96.  let. 

B 

flyaheel,  113 

mandrel,  design  for,  571 

planers.  Ilia.  ■--,-',  ^!>l,  JH3,  276,  3i",  HQ 

plsnn  |r  on  the,  jj^j  Wl, 

em ,11.  rutin,  up,  323 

HUirsdlee,3I8 

the  mooern.  It)  manufacture  and  urea, 

6IM,  64v,  581 
Latht-nose*.  screw-threads  and.  .1111.  3fj£ 
Lathee :   Britannia    Company's    s  craw- 
cutting,  L22 

oompari.00  between  Taylor's  and  North- 
oott'a,  in,  113 
I^the-sc  ews.  ornamental,  7VT9,  57_ii  i3j 
Launch :  sterna,  ill 

the  electric,  taV.  163,  183 
Laundry,  steam,  Ul 
1  awa  of  raovtisg  bodies,  651 
laucey  wheel.  881 
Lead :  in  tinfoil,  detector,  of,  Iflf. 

production  of  in  1881.  I.'.'. 
Lesd-penola,  r.V,,  .MB,  fiakl 
Lra>e,  copy  hold,  21 
leather  1  bellows  lor  camera,  113 

cleaning  morooco,  Lai 

diac,  L-, .sting  for,  Hi 

gas  and.  328 
Lectuie  at  tbe  "  Vk„"  penny  arience.  101 
lag,  artificial,  1311 

Legal  re;.liea.  u.  U,  SL  2L  W.  Lj<a  Hi 

is. Ha  330.  is.1..     ssr,  4iu. 

133,  iVj,  iTu,  ^  ^7TjI2 
Iwodari  astronomy,  LIU 
Ia-gitimate  form  of  enon  a  men  t,  tbe  only ,  321 
Lemon  pudding,  baked,  1x1 
Lena:  portrait,  281,388 

view,  M,  111 
Le.  aea :  eyepiece  for  Gregorian,  622 

photographic,  388,  531 
Leva  s  Household  Msgmxine,  BBS. 
Lever,  318,381 
Levvr's  are  lamp,  318 
larveis,  combination  of,  132 
Liability:  company,  aj, 

employers',  81 
License :  medicine,  81 

vehicle.  2ii 
life,  island.  Ml 

Lading  power  of  gas  to  water,  331 
Light :  and  air,  88 

and  the  rye,  IYo4  Tyndall  on,  401,473,112 

interfere  nee  of,  390. 

of  the  sky,  LU 
Llghtfoot'a  simple  air  refrigerator.  $2 
Lsghtning  conduct  r :  23 

testing,  88 
lights :  ancient,  2& 

coloured,  328 

experiments  with,  320, 
Lame :  bisulphite  ol  in  beer,  14,  13 

bricks.  828 

procaas,  coal-getting  by  the,  133 

aofleoing.  181 
Limeluioe.  490 
Ijmcllght :  ill 

apparatus,  i_^ 

etlioxo,  162. 

gasometer  for,  4<r> 
limestone,  itnalysis  of  Ironstone  and,  vt: 
limitations,  statute  of.  182 
Tlnk-motion  :  aa  an  expansion  gear,  672 

single-  ecentric,  HI 

Ihe.  Ifii,  23L  JJS,  22«,  3S2,  431 
Linoleum.  1^'- 

Linns,  fossil,  of  Chsrinjr  Crow.  Hi 
Liquid:  for  binnacle,  8u 

gold,  232 

Liquidation,  81 

Iltbo.  rarniali,  ''7- 
Liver  :  eorureatioo  of,  JJ> 

dlaordens],  .V.7 

sluggish,  iki 
LieerpooL  accident  at  central  station,  139. 
'Ill 

Lobster  tins  and  rheumatism.  140 
Local  board,  and  electric  lighting,  389 
Locks.  326.811 

Locomotive   boiler,  model,  4i,*t>.  1 43. 11 
'.'111,  6i2.  ill.  506 
brieEfe,  365.  :««  412 
enupllsg-r.Hls,  mndeL  631 
elecuic,  U2 

engines,  borae- power  of,  625.  507 
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78,  in,  *» 

iptiun  in,  438 
1  air,  8 
i  indicator*  for.  411 


and  N.W.K.,  301, 


L, 

M-B-.Mi 


.191 
110.111 


i :  -nd  North  Wntftn  engine.,  87, 

is*,  tu,  m  176,  »i,  son.  *sj.  434,  4». 

698 

ud  North  Wea'era 

brake,  on,  696 
and  8.  W.  engine*.  134,  SOS,  438,  449, 481 , 

408,  654.  MS 
1'  ;  if  too  *n  I  S  C,  enjnr.c,  tl,  UK,  14$, 

164.  4*11.  4X3 
Ct»  ham  ud  D.  ffuiora,  Itl 
popular  erieine  lecture*  ui,  t*> 
Longevity,  food  and.  MS 
•  or>kliik*-gl  «**e*.  .Uverlng,  1-,  70 
Ivooped  Hgtirce  by  gearing,  product!. m  of, 

14,  46,  7M.  I* ,        to?,  tit,  150.  t>a 
Lot'*  wife,  8U0 

Lubricating :  compoaltltio,  429 

•  Ml-,  1»,  itS,  429 

Lucldll..  Mr.  Matthew  Arnold  on  the 

value  erf,  106 
Luminosity  of  tlarr.r,  444 
Lunar:  cycle.,  110 

orbit,  441 

pboto*rraphy.  815,316,  861 


Lyaa*.  it.  triple  *tar.  «» 
Ly.a, 


u.  It,  triple  atar, 
.  coatun-al  riaing 
?,M57,135 


Lrt»ill57„ 
MACHINE  : 


Of,  110 


43,94 


0««  Induction.  It.  44,  I4t,  178,  185. 
3J9,  35«,  384,  412,  400,  483 

■  toduetivn,  163,  109,  230, 


iiiagnelo-eleclri.,  436 


-  inflwooc,  4tn.«u,ao7 

Wuaal  .plKting,  t77 

Uafluwrr  :  midair,  lit 
d,aamo-lertrie,  .1.3.  a3».  364,  SW.  itl. 

|  .neat  by,  408 
•  :  rant  ana 

electric  liglv,  438 

inairrieto-ettcUic.  ;*•  'I,  3*17 

note*  on  dynamo,  an.  (10,  141,  1-4,  944 
Matlaunn'.  theorem.  4^ 
Madeir*.  *pec,.,aeop.c  work  in,  496 
M*gv-  lantern,  118, 177 
M*4raeai*  ■  eaUmale  of,  421 

■i  heat*  of,  1 4,  to 
Magnesium  lamp,  777,  173 
Magnet,  the  ««ith  a  great,  179 
Magnetic  :  effect,  4*6 

•and*.  14,  tl,  70,  »i,  114 

etona..  303,  824,  804 
Matron,  urn,  tW.tf  of,  baaed  on  new  ex- 

j-m:..  i.i  I  re-»a.r-  i»*.  MS 
Magn-lo-eilcrlnc  machine  ,  80t,  357,  486 


Male  poor  own  g*.  :  s».  m 

-  nation  of,  14," 


Malt  examination  of,  14,39,  tl 

aplrit,  plain.  4*1,628.  341,  673.  JOB 
Man  :  food  aa<]  energy  of.  106 
boa,  116 

raaal  charaetanrtlc.  of,  83 
Maoebewtcr,  HhofEeld,  awl  Lincoln  tn- 

Man5re£r. 


_ja,  . 

443.  46t 
Manx. or  w  I  14.  Iff.  4t,  70 
battel  lea,  449 
bmnxtda  of,  3*9 
Tolmao'a  battery  without, 
Xaftganlft-Tou*  o  r,  119 
Mane*  in  d  .g,  4.  at 
Manhob)  door,.  121 
Marble  :  Iriah.  «U 
removing  ata  n,  from,  144, 
etein*  in,  3t4 
Marhlra,  play  in*.  -174 
MuliUiy  hook-  edge.,  tA6 
Mat*  Criaiuin.  :ilo 
Manor  irbir  :  11*1 
■olrrat  f,jr,  tl  I 
tathaf,  iwtf 
Maik**.  uT«rt,  -170 
Markuw  ink.  b  nr.  4 
Maikinr*  on  Jupiter 
■■rmaJada.  peel- out 


■armaria,  pccl-outtuw  inachi 
Marnag,  :  ioTalid.  84H 
of  •laowaad  wife'a  aitter,  SSH 


tfl  annuity,  T73 

n'a  propmy  Act,  14.  137, 


Maat«r  and  nrranta,  I  f 
MalhamatKwl.  7.' 
Mata.  atwapakiD.  tu3 


Mra-uivinnnU, 

IW.  ».7. 140 
Mraauruiar  : 

tha  bM,ht  of  a 
Meat 

aawlnjr  C>7 


ItS,  173,  188, 
lit 


MedicaJ  i  ■ 

t»U»,  IS,  »7.  3>H.  47 1 

—  alrtet,  8tt,  44H 

nm*  if*  and  rrp  lea,  432 

rrpli*,.  Ilfl.  tia*,  300,  319,  339,  347,  ■ 
4»i,  640,  MX) 
Mrdicior :  liertiae,  91 

patent,  lltt 
Madlrinna,  i-ouch,  4^18 
M»ka»ki  cufoproard-air  tram  car,  6.1 
Mt'ltirur  temp* r« turn,,  IT 
Memoir  of  De  ,\t.  nr»n.  t71 
Mruacintf;  oomt-ta,  t71 
M»Trantilfl  di.  ti-mary,  864 
Mercurial  tt*w,  166 
Mercury  :  allipiicitiea)  of,  346 

tranail  of,  tu* 
Morcuiy  brake,  303 
Meridian  ioatrnmcnt,  4Ki 
Men  poiarletnt  eyeowae.SSn 
Metal :  bendm*  roUcn,  Hit,  541 

cement  for  |  im  and,  18t 
KUtallapbtinr,  70 
Metala  :  and  od«,  531 

cryaUlllaatiiHi  vf.  lit 

Kbua  cutiDir  un,  l3t 

■pretra  of.  10 


Mrtal-w,tk,73,ll!),  1U 

M^Vua^on.O 
Meteor,,  U 

Metrtipoliun 


157,  178, 


Mlciocued,  Taorinal,  76 
MirromeU-r  :  for  ninapola,  818 

Uire. -aoali.  for  aliaiimutb,  545 
Microphone,  41 

M^cropbi*UMeraphy,  147,  VS,  341 

erector  for,  94 
lamp,  364 

noeea  and  acrewn,  861 

preparrair  inaecta  for.  B7 

atand,  liulloeh'a  newtr  "Coograev,"  )4| 

teleacope  and,  644 

uae  of  loci [>•! ear,- nee  lampa  with,  615 
MicroecropicaJ  i  adapter,  N.daoii'a,  161 
mounting,  «» 

objaottrea.  quick  actint  adapter  for.  1 17, 
164 

Tollea'a  ampllfler,  17»i 
Midland  :  enginea,  71.  M,  118,  111,  148, 
im,  tfiu,  803,  8H.1,  311 
-  tank.  44 

rail  way,  brake  trial*  on,  71,  94, 110 

two-minute  brake,  143 
Migration  of  birda,  U 
Milk  :  aaalyaia  of,  4t 

bow  ia  it  made  1 146 

Inter,  a  n  -w,  10 
MiUy  way  in  Caa.fc.peia,  118.  813 
MiU  ;  Darker-a,  144 

bean,  -.81 
Mi^biw  ina-blue  ;  61,110 

MdbLnTarjInce  for.  in  a  w,, ikly  foi  m,  1 1 
Mida:  ari«t.4t,!>l 

>pindlea  .  f  »o.jll«a,  1M1 
Mlllibme,  IUIiw,  301.  343 
Minora  booU,  waterjtnailnie,  44 
MiBiaiure,  apoilt.  tlO 
Mmiot  luvr.ea,  644 

Mwoexitaaad  I  he  Sorth-W.it,  140,  176, 

188,884 
Minority  of  women,  115 
Mlt  r.  -r :  cubical  reeuleiBg.  18 

work  of  Mr.  ('alrer'a  I8(tn  ,  64 
Mirrura.  cleanlnir,  1N> 

of  rellccUnir  Uleaopea,  SK,  163,  106. 147, 
»4,3St> 

repelling.  176 
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TABLE:  UboiiUory.  403 

■  i  liudiaki  I  wtu'hrr.  tsl 
Table-turning,  aitl 
Ta-  kle,  fWilog,  IK7 
Tall».  1-omeU',  Ml 
Talt,  IVof.,  011  the  BOBKI,  aol 
Tank :  tainting  ir».  Ml 

l*-W-g„,  bb3 

Tannin  -up,  in; 

T»|.a:  aail.lic.  baf  Uning.  X*: 

an,  a,  a  :>. 
Tar  .  ga>,  «H 

>taiu>. 

Tarnialncg,  preveiitirig  ailrer,  71,  t 
Taull'la,  biiifbl,  a  13 
Taylor'a  and  Noitlicjlt  a 

•on  of, !«,  lib 
Tea  :  335,  3115,  43.S 

aitulteraUon  of,  537,  573 
and  coffee  after  meal,,  357,  490 
Teelh  of  inoftiac-wheel,  l"«l.  377 
Ti-lr-^raph  :  inatroiocni,  IM,  t>*t 

aiiigie-neailie,  3.'*; 
Tclepbotle  :  J*.  91.  Ill ,  lfiS,  37rl 
Berliner'a  operator 'a  rectiving,  '<  I 
Oowcr-l'iU,  313,  333 
patent  and  inlrmgrincnt,  331 
Mm  pic  1,  IM,  333 
Telephone*:  1SG 

aeuaiUre,  374 
Telephony  in  1'aru,  ftini 
Trleacx>|«' :  191,  »>!,  4  'H.  51.; 
rr,wu-gLia>  ailitorii.li.  ,  'm 
dialmter  of  eun'a  local  image  in.  315 
diapuia 


dividing  powers.  i'Ji 
Ida -ban  " 


t,  lie,!,  I- 

[uatufial.  aimpleai  melhud  of  mcutiting 
and  uaing.  N*.  l.'al 


of  fooal 


in  i, 


microroope  an",  S4I 
piliir-and-cUw,  iiinalonal 

  lrM» 

powerafora3|io.,5-ti 
I  rmoeton.  the  new.  213 
,i|  i.ra*ing  power  ol  a,  MOfcMI 
•Und  for  aniall,  am 
auggealloo  for  a  big,  £i| 
teala  for  a  315.,  4'j0 
Wa»iiingteMi,  the  great,  6  0 
Telaacopoa:  MW,  B01 
api».aralic«  of  atar  diaca  in,  545 
Caaae|rraln,  Uregorlan.  ami  Mewtonlan, 

n,  as,  art,  an.  4i>j,  sdh 

of  abort  focal  length.  471 

I>fl»et1nfr.  51> 

—  minora  of,  88,  103.  2*5,  353,  XH 
aiae  of  flat*  in,  IS,  37,  IN., a*',  4i>J,  431, 
47li,  497.  54<,  fttx 

Teleaool'li'  cometa,  aearch  for,  fir>7 

Telcacopli.nl,  301,  131 

Temper-ituic,  report  on  tiDdergrouDd.  a 

lein|ierature-,  melting,  'JJ 

Tefiipenng :  3  > 
die.  413 

»!".:  toola,  181.  1-1 
Temple  church  «»»,  XI,  430 
Truant,  Uindlord  and,  2,11,  330.  41^.  S>;i 
Tender*.  American  loco..  :m 
Tenem-nt,  321 

Tent,  fl-xlble  window*  f  >r  dark,  377 
Tricentenary  of  New  Style.  151 
Tei>a  «)tta»Uto»tt,.,  M 
Terrur,  op^?lty  of  cornea  111, !  0 
Teat.r,  a  new  milk,  10 
Teating.  Utlir-wcf  lown-aiiUn-.  M 
73.  N 


lightning  con  luctiir, 
lilbneaUiig  oil*.  \t» 

Teata!  r'bemleal.  111 


f„l  ,,  tie-  adulteratiol.  ,  3*4 
vl  4wwUl  i.iTil.idc  l*)IU.  Ji 


Texthook  of  geology,  3«2i 
TlM^ircni,  Mnclannn'*.  45 

Tlieiinurneier  :  electrical,  430 

out  of  order,  ■l*'2 

JeU-regist-ntg.  4;>;,  Mil 
Thermopile,  20.  457 
TI.ermi-utie  bar.  3WI 
Tbliil  giade  ml,  141 
Tl  .-r.e.gh  ta-«.  41,71 
Tl.r.ad,,  .Hi  1  rd  acrew.  321.  338.  411 
Thleahiug  ui.ichinc.  213,  300 
l'nuiiJ«r*tiiiiia,  tlie  om-iu  of.  IV, 
TVea:  350.  Sol,  101.4*1 

Hi-  di-rnal  mH|ualily  of  the.  XX,.  37 1 , 
2M.3JI.3U.A/-,.  .V.I.  Ill 
Tile. :  hnck»,  and  kiln..  **i 

euttin.riilaaJ.  40I.4KJ 
Tunbei.  jellow  iiwl  ltd,  302.  413,  437.  4M, 

181,  5o|.  53H,  5M 
Trmi  »ignala.  electric.  72.  It5 

ruin  :,.!  .  it  h,  i.'.. 

I  m.  .  on  -ilar  pllVM.  *.  4!"'. 

Tin  :  printing  nod  lat  jueiiog  on.  iatf 

printing  on,  1(13 
Tinned  meat*,  ino 
Tiiif.nl.  detecti  u  ..f  lr.if  in.  loa 
T.iiplat*  :  cry«talii-iug,  35.1 

wurknir,  lit 
Tinpot  Ultery,  f.rj.  41 1 
Tin*  :  b  cycle,  7*1 

weight  of  waggon,  34 1 
Tltte-dteda.  M 
Tobacco  and  blttidneaa.  (7> 
Tobacco-picaa,  cement  for,  325 
Tolmnn'a  I  utlery  without  inangnncaf .  375 
Tone  nl  burinonluiu.  aoflentng,  301 
TunUw;  bulb,  412 

for  )  oung  ainatcora,  131 

laniern  tranaparencica,  37K,  33ft 

Kolutkon,  3-3I 
Tonite,  600 

Tool-gauge,  geometric  drill  and,  51*,  571 
TooUpoat,  new  derating,  31 1 
TooU  :  opticul.  337 

',  nin|«  rliig  mid  liaidening,  101,  1W 
gin*,  firebox  of.  6ti» 
jtlng.  Hi.  1.1 
Ir.ining.  .•..utli  Kmaingtnn.  1*7 
Train*  :  ralcul.ting  »p. .  .1  of, 
jeikaio.  111.  is..,  * :>,  330, 
310.  34u.  :ni,  1 

!iptt*<l  utt  HI 

Tram-wr.  the  M.k.i»kl 


Vallanoe.  to  Mr  .  71.547 
Vapour  in  apa*:,  1  5a 
t'ariabllity  of   alpha  ( 

1  pellon  Draetmi*.  135 
V'.irtabbj  .Ur«.  .157,  3S2 
Varicuoele,  4X2 
Vancoae  Teuir,  70 
Varniali :  f.»r  Irrtworl. .  5.'.i 

lllh..  .57.S 

or  pwlkdi, 

photographic,  good.  013 
reniuring  copal,  105 
i  pint,  313 

thinning  white  har !.  i«J 
Varnuhw,  apint,  lioii 
Vault,  maaatve  aale  dep.e.it,  135 


id,  l«i 
.',  65».  57<l 
Tranafer:  ink*.  A.U 

paprr,  bla.  k,  42 
Trarwt  of  Veinw,:  Ant«iuan  uwtraclkma 
for  obaeriing  Hie,  2W 
Mack  drop  1K1  the,  37,  401 
in  Jamaica.  20 

party  "  personalty  otindix*>d,"  »|H 

rite  ,  JirtiiiK  and  pa,t,  I.  ft.  *al,  •,'!.  2.U. 

336,  500 

Trmnatta  :  and  eclipaea,  333,  357,  407 

of  Mercury,  fiMi 
Tranamiaalon  of  power  by  electricity,  a, 
4S3 

Tntnamitter,  Bell**  rceairer,  Ace.  lilt 
Tranaparendiw ;  dry-plate,  119,  344 
toning  Ue.lern,  37H,  335 

Trannparvnt  photo,  view*,  2N0 
Trap  :  diaronti.  ^ng,  31X1,  334 

wild  bcaat,  117 
Traveraing  mandrel*,  451,  153.  402 
fnaw,  growth  of  Auicn  'an,  133 
Trtrycle:  44,  7o.  120.  n,7 

Ayrton  and  i'eery  a  electric.  2K» 

diiecl  action,  5"2 

leaking,  4:1 

Sir  J.Tartyn'*  *toara.  151 

«Uam,  IKS 
Tricyde-riding.  21.  02 
T.locJea:  r«r3 


434.  451,  479,  660,  570 
lot,  43 
power  for.  2>i7 

iSSSS* 

ictneai  atationa,  marking.  I 


Trtgou__ 

Trouaer*.  atralghUMOng  ka,«.of.  1U 
TTUaa.  I«H.  IS*.  211,  311 

Truat  fund.  321 
Tube: 

well.  W 
Tubercular  bacteria. 
Tubular  kotlrra,  rlean  ng 
Tuning :  organ.  438 

pianoforte.  Ml 
Tuning-fork  piano*.  201 
Turbine  pit.  117.  1*1,231 
Turning  irregular 

appantiia  for,  13,  251 
Turn*,  watch,  531 
Twiet  drill*.  4.13 

TjtwUll,  Prof.,  on  light  anil  the  rye,  401, 
183.447 


r?,  re- 


Typi-arlUr.  Hall'i 
Typhoid  ferer.  |h| 
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port  on,  11 
I'tiUed  State*:  commercial 
in,  bill 
railway  mileage  In,  13J 

Unita,  eUatrioal,  SJ*» 
roiveraal,  death  m.t.  U7 
Vntveree,  nolle  on  which  it  1,  hnilt.  5S7 
I  ranur.  elUHlciU,*..  JSC.,  of.  nfttl 
luliastiou 


V  ACCTirAI*  gaiCTaraod,  70 

Vae..utiigi  ge.lo 


V^teUble  bntter.  all 
VefUtian  rucipes,  420 

Vec*Ulltint«n.  IT.  41,  Rl.  6V,  S3.  113,  111, 

1«.  1S5,  ISO,  alO.  5'*) 
Vehicle,  lin  nae  for.  S.W 
Velocity  of  1  Itetnclly.  4>j.>,  4S4 
Vciiw,  variooM',  70 
Venti'a'lon  :  ft.r*l 
of  re«m,*5.  119.  IK,  165,  4*5.  5*>.  M2. 

an? 

work«boi>,  Ilia 
Verug:    Amer-ein  inatrncttau  for  ol- 

aerring  Uanvlt  ol,  34H 
•llipticitice,  tit.,  of.  350 
theUanaitof.  1,  ta.  201,  8*7.  294  ,  330, 

600 

—  black  drop  and  the,  37.  404 

viewing  tranalt  of  iu  Jamaica,  30 
Verge  watch,  120,  192.  812, 57S 
Vernier,  making  circlea  and,  363 
Viaawl,  blowing  up,  530 
Veaarla,  ateniu  falling,  27a 
t  rated  muaind,." ,  3ii> 

Vic.*'  penny  acience  Icelurc  at  Ihc,  ligj 
Vl  nr  of  Bray.  the.  11.  33.  44 
Vice  :  for  b-Jich.  345,  4511,  4S2,  601 

mi'  .ti'..»li'  * m«  i"ti|',  I 
View  lena,  05,  117 
Vinegar  :  eel*  in,  1*7 

for  the  •ick-Toom,  37o 
Violin  :  Berhnrr.  31.  lift 

bow.  deanlnc,  400.  1*2,  50i 

bow*,  main  for.  1 12 

rxtrai.rdiaary.  27/>.  2!»5,  3^*.  431 

tnakiiur  '  hole*  in,  73 

new  metlK-1  of  fa.hn.ning  Ully  ol.  ISO 

.|Uerw-.5o*.5»l,  553,  571 

wiuii  puai.  21«j 

witnmit  aoun  pad.  -1**  132 

worm-eal*n.  lUH 
ViaKNi.nMimliiun'a.  13 
Voice,  th».  ail 
Volcanic  lormaUin*  00  tl»  1 
Volt,  liattary'  of  odc.  411 
VolUlr  eleetneity,  tranalurraaUou  of  *luUc 

into.  3W.  33* 
Volvox,  SO 

Vo»«  induction  maebine,  13,  3H,  1  If,  373, 

3H1.3.*..3S4.4I3.  400.41.' 
Voyage,  in.  mall  crafl.  1'J 
Vulcanite,  rwtoring,  574 

WAdOOK  tire*,  WajM  tl,  341 
Walla,  atlpiiled.  :4fr2 
Walnut  atalna,  Swla*.  535 
Warm  bathing,  314 
Warping  or  lathe-bed*.  2*0 
Wwitlng  I  lactone*,  435 

fl  •unelri,  457.  551 

MaaAchUKClta,  655,  575 
Waahington  lelcacvp-,  tin  great,  ■"•  «> 
Wa*p«.  de*tr-)ing,  iti 
Wnate.  hurry,  woriy,  aud,  512 
Watch :  600 

Boa' cm  kver,  rrgulaling.  lis 

broken  American.  531,  551 

c-lenning  and  repaiiiug.  I  " 

dial,  413 

Oeneva,  100,  213 

putting  on  beat.  »rJ 

n  i»iriug,  07.  1»>.  343,  113.  1ST,  4*1 

timepiece  and.  I'M,  312 

Verge,  130,  192.  212.  578 
Watch-eaac.  lc|*UUDg  allier,  !l?.  121.  :>^1 
Wattlimakin..  U»,  311.  575 
Watehwork,  all.  ftKI,  Ml 
Water :  analjal*.  4N>.  5  ll,  52ft 

urrjbata  uwler.  no.  atM 

delivery  of,  3t  2 

How  of  from  a  pip*  with  llap,  151 
hot,  2*3 

Induction  coil  and,  361 

lighting  power  of  gaa  m,  651 

power,  73,  344 

-juration,  a,  1*7 

raiting,  45.  111.-.,  170,  im 

aopplv  from  tank.  U45 
Waler-buUa.  guat-Urn,.  in.  59 
Water-ooloura,  Axing.  313 
Water-gauge  improve*!,  191 
Walelholiae  dtaporagm,  574 
Water-plp.'«  po  vi  nling  freenng  In,  1!»J 
Waterproofing  miner'*  lajot*.  4a 
Water*:  natural,  314 

oil  on  troubled.  92.  lilft,  364 
Wave.,  biiubltf.  Ill 
Wax,  Camaulm.  M 
Way.  right  ol,  -.ir* 
Wear,  le-iannartle,  til 
Weather:  eflect*  ol  on  inat,t-, 

moon  ,ti  I.  4n,  ol 

tba.       391,  411.  4io 
Wtatlierrock*.  lep.inng.  -,7ft 
Wcather-glaa*.  44,  95 
WraUier-tablr,  r»pudlatei).  07 
\VV.t\  ing.  *,7a 
VVeiiilit'd  u  .veruma,  &27 
Well,  tub. .  :'l 

W.,t.  rn  Aii,"*I'a,  pr.^e, .  t-  ie,  131,  112 
WealingliouMtlrake,  71.  I4J 
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Wheat  toil  oat*,  metallic  copper  in,  (W 
Wheel :  barometer,  lit 
gearing,  Wl 

1«  r>T.  507 

rolling,  out  and,  *2.  197,  31 1,. 17  5 

mortiee,  le»lh  o(,  18H 

n*w  method  of  hanging  ft  guiding,  40 
»I>«1>,  moulding  gear,  r*.  w 
Whit*  :  background  for  photo*  ,  39J,  413. 

an 

m<  Hi.  *VI 
Whitenrnir  :  ceiling*,  504 
dial,  8M 

Whitwotth'i  standard  thread*,  41, 311,  338 
Wife :  ho*- and  and,  4*8 
reparetc  eatate.  of,  1ST 
Will*,  quratioa*  on,  M.  'JOB,  483,  486 
Wirruhurat  induction  machine,  153,  309, 

—  tofloer  ee 

U.  Prof.,  on 
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Wind  preieure,  40,  41 
Winding-engine,  boratr-power  of,  199 
Window*.  rV*ible,  for  dark  tool,  877 
Wine  :  and  aplrlta.  409,  437.804 
de-alcoholived,  70 
"range,  170 
Winter  aketching,  .Til 
Wire  :  brittle  br  .**,  815,  Ml 
electrical  reMKUnce  -  f,  6*5,  5.1> 
lealnunee  of,  168,  48s 
■tea],  rui.tir,ir.  461 
Htrain  on,  841 
Wire-gaage*.  standard,  483,  481.  5  S 
Wol  elej'«  Iriah  tt*w,  Mr  Uarrj»«,  Iwi 
Woman:  married,  proi>ertr  act. Hi.  117, 

minority  of.  Ill,  117 
Wood  :  a  hard  eantant  for,  17') 
•.reproof,  rendering,  307,  43* 
fliwr*,  180 

plate*,  poluhing  whn>,  381 


•  for.  4».4M,<«J.UI 


Wood  bending,  3*>3,  301 

Wooden  latter*,  paioUng  and  irilltrif ,  11 

Woud-apliUicg  machine,  3.7 

Wool:  ■kioa, 257 

wear,  in  winter,  2W 
WooUVn :  nod  mK.  94 

mill  *pmdlea,  otilinsg  old,  ISO  180 
Work  i  astronomical,  Mrt,  5B7,  okj,  Ml 
of  Calrer  1»|  mirror,  «i 
of  f «*t  oeumotivr*,  63 
ailTrramith*',  141 
Unpuue,  141 
"  ork-beccli  fur  amateur*,  -'"-1 
Working  ohleet-glw*,  44, 1*0,  307 
Workmen,  India1  ,  4i> 
Wnrkahop,  aire  of  back,  411 
W.  rkabop*  :  cheap  43 
electric  liirht  lot,  u 
ventilation  of,  180 
Worm-eaten :  floor.  665 
481 


Wrinkle,  a  proved,  In 
■tone,  881 


YACHT :  model  eut'er.  235,  461 

aaila,  area  of,  183 
V.wl.  riggtag.  S3A,  ?7H.3».  341 
Yellow  and  red  Umber.  418,  487,  4*,  804 


ZINC  :  and  iron,  ao'.dering,  191 
wanting*,  144 
cleaning,  V*} 

cylinder*,  denning,  141,  187 

in  boiler*,  108 

•otdenng.  111 
Z-  due  of  Lcnderah.  Ml.  569,  5W5 
Zodloglial  (Ut  on*, » 
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ABO  AN  K  arj  lamp,  31 

Acbrjtn.Uc:  objact-risas,   27,  182,  622, 
4*1  scope,  croan-gleae,  5J 

Addwnliroo.e'a  automatic  adjust  .bW  ex  - 
l  user,  SB 

Ad.ao.*ee  in  pnotogrsphy,  recent. 7 

A.Yutth'<metcr,  Vcrauj^liercosrt's,  1x7 

Air:  cold.  41, 
uangeunrf  thr.  fanning  wheels  for,  170 
•  •  m<ft.n,  Lightfoot's  simple,  »« 

Air-pump,  Oimmgusm-a  imp  ui.l,  4M 

Au-.otrnHr,  low-pressure,  17 1 

AlUrtnata -current  dynamo,  ill 

A ;ih'i"ji  -i      .ring,  117 

Aoslr»le  :  u(  (run  -nil  copper  pyrites,  489 

•its  pi- pruanun  in  quutil  >Ur«  ainok^  t, 

2*7,376. 

Aperiodic  galvanometer,  Dew  form  of,  5 
App.  «tu«,  I,,,  .tin*,  312 
AMr.jo.jni  ml,  14* 
Asde,drar-ei.t,4«2 


BALANCE-WHEEL,  curapenw- 

tiao,  I4t 
Barrel  organ,  577  . 
Beam, it's  sounding  Inst,  ument,  39 
Ba'teriea,  Biggin's,  31 
Bell  :  Binkn's  imoru.nl  else*  ir,  31u 

Qeme  improved  electric.  398 

Indicators  lor  electric,  211 
BeJK  electric,  »Sti,  o-yl 

OeJ-J.  tM 

i  <  r.  ■ !; :  carpenter's,  101, 160 

no*  fur,  44t) 
Beading .  press,  57j 

wood, 364 

Berliner's  uprtikir't  receiving  Ulepti  mt-, 
64 

Bicycle  bead,  improved,  88,  I3tl.  -230 
Bioko's  unproved  elect, io  bell,  31(i 
Blacksmith's  UnuKr,  induo,  40 
Blower  fur  frat-e«w,  lr*3 

eaat.  rearing,  «S7,  aus 

Botkr  I  uooiootin,  model.  562 

•wiling,  18V 
Boilers:  bridge,  for,  SOU 

model  loeomotlT*,  1 43,  562 

«.!.<) -v«lvn  10,  441 


11*.  117,  137.  Ml, 
zub,  tm 
Honug  cylinder,  6JJ 
Bra.-,  engraving  uo.  577 
Bnoirc-«  fur  bod.  r>.  606 
Broo  ,e'e  Ijortaontal  dreeing  mm  pun  36.1 
Bnua  dynamo,  diagram  of,  517 
baU.»-h'«  newer  Congress  nilcrujcupe- 
•  t  .ud,  162 


CALIPERS  and  calipetlog,  514 

I  «k  .meter,  160 

*  *»m  ra.  hood  for,  777 

<  art-mlr  aesd ,  estimation  of,  4X3 

r,*nUf  i  bench,  Ml,  160 
f  arpeotrj,  garden,  lid,  181 
4*1-1  and  <b  el  making,  (U,  197,  ail.  374 
CarlM,  simple  ,ur  •"ounutig, 

<  aaargraio,    (Ireejoriao,  and  Newtonian 

teJeaoupee,  'rJ>6 
I  en  Ire  :  of  gravilr  problem,  4 1 
er,  new,  art 


Chain  or  wire,  strain  on,  341 
'  hatniers,  dn  la  and,  now  to  m.kr,  241 
'^eerr.  aerew,  Col.  ImmoJa*.*^,  6U1 
Oiuunejai   analysts,   simple  procee  ee  li 

onan'ita  ire.  2i7,  370, 423,  409 
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THE  COMING  TRANSIT  OF  VENUS 

By  "A  Fellow  of  the  Royal  Astro- 
nomical Society." 

TN  compliance  with  a  request  which  has 
A  been  made  in  these  columns,  I  propose 
to  attempt  such  an  explanation  of  the  ap- 
proaching Transit  of  Venus,  as  may  enable 
any  moderately  well-educated  person  to 
read  intelligently  the  accounts  and  notices 
of  it  which  ha vi!  appeared,  and  will  con- 
tinue to  appear,  from  time  to  time  in  the 
public  press.  In  doing  this,  however,  I  am 
sent ible  that  I  have  not  a  very  easy  task 
before  me.  The  determination  of  what  is 
technically  called  the  Solar  parallax 
(whence  the  distance  of  the  Earth  from  the 
Sun  is  found  in  statute  miles)  is  essentially 
a  mathematical  problem,  and  one,  more- 
over, of  very  considerable  complexity.  I 
trust,  however,  that  by  proceeding  step  by 
step,  and  passing  gradually  from  the  most 
elementary  considerations  to  others  of  a  less 
rudimentary  character,  I  may  succeed  in 
rendering  tbe  principles,  at  all  events,  upon 
which  the  observations  will  bo  made  and 
utilised  intelligible  to  every  reader  who  will 
give  mo  his  careful  attention.  Into  the 
minutinj  of  reductions  and  corrections  it 
would  bo  wholly  foreign  to  my  purpose  to 
enter  here.  1  shall  have  quite  fulfified  my 
self-imposed  task  if  the  student  rises  from 
the  perusal  of  this  Essay  with  a  clear 
notion  of  the  way  in  which  it  is  hoped 
to  determine  our  exact  distance  from  the 
Sun  by  observing  the  passage  of  Venus 
across  his  face  on  the  Oth  of  next  December, 
and  generally  of  the  nature  of  the  method 
by  which  the  observations  will  be  utilised. 
In  what  follows  I  shall  make  no  reference  to 
what  is  called  tbe  method  of  durations— or 
that  of  H alley  —  for  three  reasons.  The  first 
is  that  it  is  the  one  described  in  nearly  all 
popular  books  on  Astronomy;  the  next, 
that  I  myself  wrote  an  article  on  it,  in  anti- 
cipation of  the  Transit  of  1874,  on  pp.  310,  et 
wj.  of  your  Xth  Volume;  and  the  third 
(and,  as  far  as  wo  are  concerned,  by  far  the 
most  important)  that  Halley's  method  will 
be  inapplicable,  and,  as  a  matter  of  fact,  will 
not  be  employed  at  all,  in  the  observation 
of  the  coming  Transit.  What,  then,  I  pro- 
pose to  describe  is  the  method  suggested  at 
the  beginning  of  the  last  century  by  Delisle, 
the  French  astronomer,  in  anticipation  of 
the  Transit  of  1761,  inasmuch  as  it  is  on  the 
principle  devised  by  him  that  the  approach- 
ing eye  observations  will  all  be  made.  I  say 
"  eye  observations,"  because  there  will  pos- 
sibly also  be  photographs  taken  on  the 
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system  employed  in  1871  by  the  American 
observers  and  the  present  Earl  of  Crawford. 
Itisavery  stalestory  that  the  British  Photo- 
graphing  rosulte  were  utterly  worthless; 


rt  c.i. 


even  deserves  the  passing  mention  I  have 
given  it. 

First  and  foremost,  what  do  we  mean  by 
Parallax?  Well,  simply  the  angular  dis- 
placement of  any  object,  as  viewed  from 
two  stations  icparated  by  an  appreciable 
interval.  If  the  reader  will  look  out  of 
window  at  a  house,  or  tree,  and  note  what 
part  of  it  is  cut  by  one  of  the  vertical 
window-bars  ;  and  wdl  then  move  his  head 
a  foot  or  two  to  the  right,  ho  will  note  that 
the  bar  will  seem  to  be  shifted  to  the  left  on 
the  landscape  by  a  corres]>onding  quantity. 
Such  shifting  is  the  parallactic  displacement 
of  the  window-bar.  Now,  what  we  want  to 
find  out  is,  the  exact  angle  by  which  the 
planet  Venus  is  displaced  upon  the  Sun's 
disc,  on  the  very  rare  occasions  when  she 
crosses  it,  by  being  viewed  from  stations 
widely  separated  upon  the  Earth's  surface, 
because,  knowing  as  we  do,  with  very  great 
accuracy,   the  precise  figure  and  diiuen- 


sions  of  the  Earth,  we  can  calculate,  with 
the  greatest  nicety,  the  distance  between 
any  two  given  points  on  its  surface  ;  and  so, 
in  a  way  to  be  explained  further  on,  turn 
our  angular  measurements  into  linear  ones. 
Let  us  see  what  data  we  have  to  aid 
us  in  this  research.  In  limine,  we 
know,  and  have  known  for  tome  hundreds 
of  years,  the  ffOfOliional  distance  of 
the  various  bodies  in  the  Solar  St  9  tern 
from  the  Sun.  In  tho  case  of  Venus, 
revolving  as  she  does  in  an  orbit  between  us 
and  the  San,  her  relative  distance  may  be 
determined  at  once  in  one  of  two  ways.  Of 
course,  travelling  round  the  Sun  in  the  same 
direction  that  we  are  doing,  she  must  move 
across  the  heavens  from  right  to  left  in  that 
part  of  her  orbit  which  is  behind  the  Sun, 
and  from  left  to  right  as  she  passes  between 
us  and  him.  If,  then,  we  measure  accurately 
her  angular  distance  from  the  Sun  when  she 
is  at  her  greatest  elongations  east  and  west 
of  him,  we  may  describe  a  circle,  having  the 
Sun  for  its  centre,  with  its  circumfejence 
touching  the  line  drawn  from  tbe  Earth  to 
Venus  at  such  points,  and  this  circle  wdl  re- 
present tho  orbit  of  Venus  to  scale.  To 
simplify  this,  I  here  reproduce  a  figure  irom 
my  article  in  Vol.  X  ,  previously  refeired  to. 
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A  glance  at  thin  will  show  that  if  wo  mea- 
sure the  angle  Y  ES,  when  Venus  is  at  her 
greatest  Eastern  elongation;  and,  again, 
the  angle  V  E3  when  she  attains  her 
CTeatest  Western  elongation,  and  lay  down 
the  angle  V'EV"  on  a  piece  of  paper,  we  have 
nothing  to  do  bnt  to  strike  a  circle  with  a 
pair  of  compasses,  just  touching  the  lines 
V'E,  V  E,  to  represent  Venus's  orbit  accu- 
rately. Wo  then  measure  the  distance  from 
E  to  V,  and  from  V  to  the  centre  8  of  our 
circle,  and  it  will  be  seen  at  one*  that 
EV  will  bear  precisely  the  same  propor- 
tion to  Y8  that  the  distance  of  the  Earth 
from  Venus,  when  the  latter  is  in  inferior 
conjunction,  does  to  the  distance  of  Venus 
from  the  Pun's  centre.  In  practice  we  should 
calculate  instead  of  plotting  this  ;  but  the 
principle  is  the  same.  Or  we  may  avail 
ourselves  of  Kepler's  well-known  law  :  that 
the  tquares  of  the  Planets'  periodio  times 
are  as  the  cubes  of  their  mean  distances 
from  the  Sun.  We  can,  of  course,  observe 
with  the  utmost  accuracy  the  times  occupied 
by  Venus  and  the  Earth  respectively  in 
going  completely  round  the  Sun  ;  or,  in 
other  words,  describing  their  respective 
orbit*.  So  we  may  say,  Earth's  period* : 
Venus'  period'  :  :  Earth's  mean  distance'  : 
Venus'  mean  distanccJ  ;  the  solution  of 
which  involves  the  performance  of  a  common 
rule-of-three  sum  and  the  extraction  of  a 
cube  root.  Xow,  whichever  of  these  methods 
wo  adopt,  we  shall  find  that  if  wo  divide 
the  distaueo  of  the  Earth  from  the  Sun  into 
1,000  ports,  the  distance  from  Venus  to  the 
Sun  will  bo  723  of  these  parts,  and,  of  course, 
the  distance  from  Venus  at  inferior  conjunc- 
tion to  the  Earth  277  of  them.  Reverting  to 
th«  figure  above,  SV  -  723  and  EV  - 
277.  Note  particularly  that  this  proportion 
obtains,  whatever  may  be  the  length  in 
miles,  yards,  feet,  or  inchos,  of  tho  lines  8  V 
and  V  E.  Further,  as  I  have  said  above,  we 
are  in  possession  of  the  most  refined  and 
complete  measures  of  the  Earth's  dimensions 
.ind  knowledge  of  her  figure ;  and,  lastly, 
wo  know  with  very  great  accuracy,  the  rate 
of  motion  of  Venus  in  her  orbit :  the  Sun  j 
and  she  approaching  when  she  is  in  inferior 
conjunction  approximately  at  the  rate  of  4 
in  a  minute  of  time.  Wo  know,  too, 
although  this  only  affects  our  solution  of  the 
problem  indirectly,  that  the  plane  of  Venus's 
orbit  is  inclined  about  3'  24  to  the  plane  of 
the  Ecliptic,  to  that,  in  tho  first  place,  it  is 
only  when  the  planet  is  in  or  near  one  of 
her  nodes  (or  points  where  her  orbit  cuts  the 
Ecliptic)  that  a  Transit  can  occur  at  all ; 
and,  in  tho  next  place,  that  hor  path  across 
tho  Sun  must  be  a  slanting  one,  sloping  up- 
wards, when  the  Transit  happens  near  her 
ado,  and  downwards  when  it 
her  descending  node.  She 
passes  through  her  ascending  node,  I  may 
here  note,  on  or  about  December  7th,  and 
through  her  descending  node  about  June  <>tb, 
her  days  nf  crossing  advancing  something 
like  one  day  in  every  hundred  years.  Very 
well,  then,  furnished  with  these  preliminary 
data,  let  ua  first,  in  the  most  simple  way  of 
approaching  the  problem,  suppose  that  tho 
Sun  and  Venus  are  both  apparently  moving 
in  the  Celestial  equator,  and  that  observa- 
tions of.  Ut  us  say,  ingress,  are  made  at 
two  widely-separated  Stations  on  thu  ter- 
restrial equator.  Fijr.  2  is  intended  to  illus- 
trate such  a  condition  of  things  as  I  am 


E  W  be  tho  two  stations  on  the 
Equator.  S  the  Sun's  disc,  and  V  that  of 
Venus.  Xow,  thu  observer  who  is  watching 
the  Transit  from  E.  will  see  Venus  just 
wholly  inside  the  Sun's  disc,  while  to  the 
man  at  W  her  limb  (were  it  visible)  would 
seem  to  be  separated  from  that  of  the  Sim 
by  the  angle  V  W  S.  This  observer  a'.  K 
will  determine,  with  all  the  accuracy  he  can, 
theexuet  hour,  minute,  and  second  of  local 
time  nt  which  this  phase  occurs.  By-and- 
by,  though,  the  observer  a:  W  will  perceive 


internal  contact ;  and  he,  aa  in  the  previous 
case,  will  note,  with  all  possible  accuracy, 
the  local  instant  at  his  station  at  which  it 
happens.  The  longitudes  of  the  two  stations 
E  and  W  being  known  with  certainty,  these 
times  can  be  at  once  converted  into  the 
corresponding  ones  at  Greenwich  ;  and 
hence,  the  time  occupied  by  Venus  in  de 
scribing  the  angle  V  W  S  becomes  known. 
Ilence,  by  the  most  rudimentary  trigono- 
metry, sin.  V  W  8  :  sin.  V  S  W  :;  V8(723): 
YE  (277).  Hence,  the  angle  E  8  W  is  kuown 
But  E8W  is  the  angle  subtended  at  the 
Sun's  distance  by  a  straight  line  joining  the 
points  E  W ;  whence  tho  distance  E  8  is 
determined  at  once.  E  is  a  station  at  which 
Accelerated  Ingress  is  said  technically  to 
occur.  W,  one  from  which  Retarded  In- 
gress is  observable.  Mutatis  mutandis,  it 
will  be  seen  that  this  applies  equally  to 
egress.  Or,  I  may  put  this  in  another 
way,  without  the  introduction  of  trigono 
metry  at  all. 

Let  8  (Fig.  3)  represent  the  Sun  ;  E  W 
two  points  at  the  extremity  of  the  Earth's 
equatorial  diameter ;  and  V  V  Venus  over- 
taking tho  Earth,  and  crossing  tho  Sun's 
face  by  tho  excess  of  her  motion  over  ours. 
Then,  as  before,  when  she  is  at  V,  the  ob- 
server at  E  will  see  her  entering  on  the 
Sun's  disc  at  i;  whereas  the  planet  must 
arrive  at  V  in  her  orbit  ere  the  watcher  ot 
W  perceives  her  appulse  to  the  Sun.  Then 

Suclid VI. 4)  Ei :  Yi : :  E  W  :  V  V.  E  Wis, 
wover,  about  7,920  miles,  so  we  may  si 
1,000  :  723  : :  7/J2U  :  what  wo  shall  find  to 
be  0,730-5  miles.  As  before,  wo  know  e 
actly  how  long  Venus  takes  to  travel  this 
distance,  and  as  wo  know  perfectly  tho 
precise  time  she  occupies  in  describing  her 
entire  orbit,  we  discover  what  portion  of 
that  orbit  the  distance  V  V  forms,  and  hence 
find  its  circumference  in  miles,  and  the 
radius  of  that  circumference.  Finally,  we 
sny,  as  723  :  1,000  :  :  number  of  miles  in 
t  he  radius  of  the  orbit  of  Venus  :  number  of 
miles  in  the  radius  of  the  orbit  of  the 
Earth. 

(To  In  eoHcludtd.) 


THE  TRANSMISSION  OF  POWER  BY 
ELECTRICITY. 

ALTHOUGII  a  greatdeal  has  been  talked 
and  written  about  the  transmission  of 
power  by  electricity,  very  little  has  been 
done  beyond  a  few  desultory  experiments. 
There  is  Sir  W.  Armstrong's  installation  of 
the  electric  light  at  his  seat  in  Northumber- 
land, the  Siemens,  and  other  electric  rail- 
ways, M.  Menier's  experiment  in  ploughing 
at  Semi  size,  and  sundry  other  applications 
on  the  small  scale ;  but  no  one  has  yet  come 
forward  with  any  definite  proposition  to 
utilise  the  Falls  of  Niagara  or  to  seize  upon 
the  enormous  water  power  running  to  waste 
in  the  gorge  of  the  Severn,  which  latter  we 
have  been  assured  would  be  sufficient  to 
supply  all  the  factories  in  England.  The 
subject  has  been  fairly  placed  before 
capitalists  by  Sir  W.  Thomson,  Sir  W. 
Armstrong,  Prof.  8.  P.  Thompson,  and 
others  in  this  country,  and  includes  a  pro- 
posal to  transmit  the  energy  of  coal  to  the 
metropolis  uud  elsewhere  by  wire  instead  of 
forwarding  the  coals  themselves  by  railway. 
There  seems  to  be  no  doubt  in  the  minds  of 
those  who  suggested  the  transmission  of 
power  by  electricity  that  50  per  cent,  of  the 
energy  expended  at  the  source  of  the  power 
could  bo  delivered  at  long  distances,  and  it 
will  therefore  follow  that  even  in  the  cue 
of  cosl,  if  it  is  consumed  at  the  pit's  mouth, 
the  power  can  be  transmitted  in  the  shape  of 
electricity  with  economy.  In  the  cases  of 
water  and  wind,  sources  of  energy  which 
Coat  nothing  first  bund,  there  is  only  the 
interest  on  the  sum  expended  in  machinery 
necessary  to  utilise  them  to  reckon  as  the 
pritno  cost  of  the  motive  power,  and  if  that 


machinery  can  bo  constructed  in  an  inex- 
pensive manner,  it  is  time  that  some  experi- 
ments on  a  large  scale  wero  made.  If  it  is 
possible  to  utilise  the  tidal  flowof  the  Severn, 
Bristol  could  easily  find  a  use  for  a  portion 
of  the  electrically  transmitted  power,  and 
both  Birmingham  and  London  are  not  so  far 
off  that  the  cost  of  the  leading  wires  would 
prevent  tho  use  of  enorgy  so  cheaply  ob- 
tained. At  any  rate,  assuming  that  tho 
machines  worked  by  the  water  of  tho 
Severn  were  placed  somewhere  in  the  neigh- 
bourhood of  Avon  mouth,  the  cost  of  copper 
rods  to  lead  the  current  to  Bristol  would  not 
be  very  heavy,  and  there  are  a  sufficient 
number  of  factories  and  workshops  in  that 
city  and  its  environs  to  fairly  test  the  ques- 
tion on  the  largo  scale.  It  is  not  impossible 
that  capitalists  and  others  who  might  be 
inclined  to  take  tho  mutter  in  baud  are 
waiting  to  see  how  Mr.  Edison  succeeds  in 
Ids  attempt  to  supply  a  whole  district  in 
New  York  with  current  for  both  power  and 
light.  His  main  leads  are  stout  copper  rods 
of  about  half  -  moon  section,  carefully 
cemented  into  iron  tubes  with  an  insulat- 
ing material,  and  it  is  obvious  that  much 
of  the  success  of  the  installation  will  depend 
upon  the  behaviour  of  the  latter,  for  leak- 
ago  of  current  would  very  seriously  increase 
the  cost,  and  if  excessive  would  practically 
render  tho  system  inefficient.  If  any  diffi- 
culty is  experienced  in  keeping  up  the 
insulation  where  the  leads  are  laid  beneath 
the  footwalks  of  cities,  it  is  tolerably 
that  it  will  not  be  easy  to 
the  "  wires "  in  proper  electrical 
when  they  stretch  over  many  miles 
of  country.  In  his  recent  address,  as  Presi- 
dent of  the  British  Association,  Dr.  Siemens 
took  50  per  cent,  as  a  safe  estimate  of  tho 
amount  of  energy  that  could  be  transmitted 
by  electrical  and  be  pointed  out 

that  as  large  steam-engines  work  on  a  con- 
sumption of  21b.  of  coat  per  horse-power, 
whereas  small  ones  use  .ilb.,  there  is  an 
economy  which,  with  other  advantages, 
balances  the  loss  of  energy  in  the  electric 
system.  As  a  matter  of  fact,  calculations 
show  that  between  producing  tho  Current  in 
one  machine  and  reconverting  it  into  me- 
chanical effect  by  means  of  another,  the  loss 
should  not  bo  more  than  20  percent.,  and 
some  carefully-conducted  experiments  made 
at  the  8tevens  Institute  of  Technology, 
N.J.,  give  a  smaller  loss  than 
that.  These  experiments  wero  made  by  G. 
and  W.  E.  Gibbs,  and  form  a  thesis,  an  ab- 
stract of  which  we  find  in  Ian  X<t*trand'* 
Magazine.  The  machines  used  wore  of 
Weston's  latest  pattern,  the  generator  being 
a  "fifty  light  incandescent  machine,"  and 
the  motor  a  "forty  light"  of  the  same 
construction — viz.,  the  "  derived  field  " 
type,  the  field -magnets  being  wound  with 
comparatively  fine  wire,  so  that  their  re- 
sistance was  about  800  times  the  resistance 
of  the  armature.  Tho  dynamometer  used 
for  measuring  the  power  transmitted  by  the 
engine  to  the  generating  dynamo  was  one 
of  the  Kent  type,  built  at  the  Stevens  In- 
stitute, and  was  carefully  standardised 
r  tbe  purpose  cf  these  experiments. 
The  l>earings  of  tho  armature  were 
issumed  "  to  absorb  2-5  per  cent,  in  fric- 
tion, as  no  suitable  apparatus  were  available 
for  determining  it  exiierimentally ;  but  there 
is  no  reason  for  thinking  it  more,  while  it 
is  probable  that  it  was  less.  In  testiug  tho 
efficiency  of  the  generator,  the  current  was 
'  1  by  iron  wire  resistances  running 
the  room  from  side  to  side  in  the  open 
air,  so  that  the  heat  wi.s  rapidly  conducted 
A  switch  was  so  arranged  that  the 
generator  conld  be  instantly  thrown  out  of 
circuit,  and  the  resistance  of  tho  line 
measured  within  five  seconds  by  a  Thomson 
high-resistance  galvanometer.  In  deter- 
mining the  electrical  energy  developed  by 
this  method  a  calorimeter  was  used  in  cir- 
cuit with  the  iron  wire  resistance.  Tho 
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actual  figures  show  that  the  energy  applied 
to  revolve  the  armature  was  1 12, 44l>  foot- 
pounds pur  minute,  and  the  total  electrical 
energy  developed  in  the  circuit,  10S,44<l-28 
foot-pounds,  so  that  the  efficiency  of  the 
generator  was  •£>(>} ;  that  is,  tMJ-3  per  cent, 
of  the  power  applied  to  tho  armature 
appeared  in  the  circuit  and  magnet-coils. 
Deducting  tho  electrical  energy  consumed 
in  the  field-circuit  aud  the  internal  work, 
the  machine  gave  a  commercial  efficiency  of 
•SCC.  or  S6G  per  cent  ,  of  the  energy  actually 
applied  to  the  armature  pulley.  Tests  by 
measurement  of  the  E.M.F.  and  B.  gave 
efficiency  as  '97o  and  commercial  efficiency 
aa  "HO I.  In  determining  the  efficiency  of 
the  motor  as  a  machine  for  converting  elec- 
trical energy  into"  mechanical,  the  two  were 
connected  by  heavy  copper  rods  so  as  to 
reduce  the  loss  of  energy  in  the  line  to  a 
minimum.  A  Prony  brake  was  applied  to 
the  pulley  of  the  motor,  and  the  pressure 
of  its  arm  on  a  platform  scale  gave 
the  measurements  directly.  The  brake  was 
kept  cool  by  a  stream  of  water,  so 
that  runs  of  any  desired  length  of  time 
could  be  mode.  The  machines  used 
were,  however,  to  large  that  thoy  could  not 
be  worked  up  to  their  full  capacity  with 
the  appliances  at  hand,  but  the  results  ob- 
tained are  interesting  and  trustworthy.  A 
number  of  trials,  made  at  various  speeds, 
showed  that  the  motor  was  well  adapted  to 
act  as  a  machine  for  converting  electrical 
into  mechanical  power ;  but  the 
of  the  generator  and  tho  motor 
not  altogether  satisfactory,  the  highest 
iency  being  -587.  The  generator  in  this 
i  absorbed  197,200  foot-pounds  of  energy, 
and  the  motor  did  1  lo.SOO  foot-pounds  of 
work.  The  loads,  and  the  difference  of 
speed  of  the  two  machines,  were  varied  by 
means  of  the  brake,  the  generator  being 
kept  at  one  steady  rate  during  thirteen  ex- 
periments, but  the  best  result  was  that  given 
above.  The  authors  of  the  thesis,  referring 
to  the  low  percentage  of  the  efficiency 
when  the  generator  and  motor  are  coupled, 
point  out  that  tho  cause  is  obvious.  By 
one  of  the  fundamental  laws  of  electricity 
tho  work  done  in  any  portion  of  an  electric 
circuit  is  directly  proportional  to  its  re- 
sistance ;  and  in  the  case  of  tho  two  ma- 
chines upon  which  they  experimented  the 
resistance  of  each  was  very  low  and  equal 
when  coupled,  while  that  of  the  line  was 
practically  nil.  Under  these  conditions 
nearly  half  the  work  must  necessarily  be 
done  in  the  generator;  but  in  order  to 
increase  the  efficiency  of  the  combination, 
more  work  proportionately  must  bo  done  in 
the  motor  and  less  in  the  generator.  In  the 
case  of  a  single  motor  they  propose  to  reduce 
the  resistance  of  the  generator  armature, 
and  raise  that  of  the  armature  of  tho  motor, 
so  aa  to  cause  nearly  all  the  work  to  be  done 
in  the  motor.  If  several  motors  were  sup- 
plied with  current  from  a  single  generator 
they  propose  to  arrange  them  in  multiple 
arc,  so  that  when  coupled  up  the  total 
resistance  would  be  the  same  as  that  of  a 
single  motor  doing  tho  combined  work  of 
all.  If  the  proper  ratio  of  resistance  is 
determined  by  experiment,  the  authors  think 
there  is  no  reason  why  the  continued  efh- 
ciency  should  fall  short  of  80  per  cent.  If 
such  a  result  as  that  can  be  obtained  at,  say, 
•50  miles  from  the  prime  mover,  there  is  hope 
for  the  general  adoption  of  transmission  of 
by  electricity  ;  but  at  present  nothing 
kmd  has  been  done,  the  extreme  limit 
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VOLCANIC 
OH  THE  MOON. 

I  parts  of  the  moon's  surface  that 

of  craters,  the 


in  which  mostly  rises  a  group  of  hills,  have  do 
(front  similarity  to  the  volcanoes  of  our  earth. 
Ou  the  other  band,  lunar  formations  have  been 
described  in  reoent  times  which,  ia  the  opinion 
of  seleucgrephere,  are  tho  analogues  of  terrestrial 
volcanoes.  In  this  class  Herr  Klein  (ia  a  recent 
paper,  of  which  an  abstract  appears  in  I)rr 
yaturftrtthtr),  reckon*  ia  the  first  place  the  so- 
callod  rraltr  romt  of  Mr.  Nelson,  to  belong. 
These  are  steep  or  conical  hills,  or  mountain 
summits,  varying  in  diameter  from  J  to  2  or  3 
miles,  with  steep,  funnel-like,  central  depremkm*, 
scarcely  half  as  large,  which,  with  a  high  sun, 
in  strung  telescopes  aa  very  small  white 
they  occur  sometimes  on  the  top  of  a 
hot  not  >.:.</  ntly  also  on  tho 
ice  of  a  circular  range,  or  a  walled 
plain. 

Another  class  of  formations  of  the  moon's 
surface,  which  seem  to  Herr  Klein  in  a  still 
higher  degree  to  resemble  our  voloanio  forma- 
tions, have  previously  been  observed  only  by 
llerr  Schmidt  in  Athens,  who  described  small 
dark  spots  as  imperfect  half  .shaded  orators,  and 
in  them  a  white  central  part,  which  appears  at 
times  as  a  crater.  These  forms  are  so  rare  that 
Kerr  Klein  can  only  count  five  which  present  this 
type  with  certainty,  and  two  in  which  it  is  pro- 
bably present. 

Kerr  Klein,  without  knowing  of  Herr 
Schmidt's  observations,  has  himself  found  two 
of  these  formations  in  tho  neighbourhood  of 
Thoophilus,  and  regarded  them  as  craters  with 
bright  white  crater  cavities,  which  are  sur- 
rounded to  a  great  distance  with  a  ring  of  grey 
matter.  The  larger  of  the  two  craters  appeared 
on  further  observations  as  a  flat  cone,  on  tho  outer 
portion  of  which  (extending  several  miles)  the  steep 
eruption -cone  stands  at  the  highest  point;  the 
dark  grey  mass  was  only  in  the  neighbourhood 
of  the  white  main  crater,  bedded  round  about  its 
steep  cone  (on  the  slope  Herr  Klein  observed 
some  small  secondary  craters).  The  second 
crater  showed  similar  features  ;  but  since  last 
autumn  it  has  not  been  so  distbot  as  before, 
and  one  sees  now  only  a  grey  spot  within  a 
dark  ring.  A  similar  objsct  was  discovered  50 
years  ago  by  Oruithuisen,  south  from  Hyginus ; 
ha  saw  a  small,  bright,  white  crater  in  the 
middle  of  a  grey  broad  spot.  This  small  crater 
is  still  present ;  hut  Herr  Klein  has  never  seen 
it  as  a  bright  spot,  nor  has  Herr  Schmidt. 

"in oo  Gruithuisen's  observations  are  be- 
yond question,  it  is  to  be  inferred  (Herr  Klein 
says)  that  that  small  crater  has  darkened  ia  the 
course  of  years.  "  From  the  agreement  in  the 
cases  mentioned,  but  especially  also  from  very 
careful  examinations  of  the  large  crater  in  the 
south-west  of  Theophilus,  it  may  be  concluded 
that  tin.-  dark  matter  which  surrounds  the 
brighUv  shining  crater  was  thrown  out  from 
this.  We  may  regard  it  as  a  kind  of  lava, 
which,  in  time,  fades."  That  the  formation  of 
tho  ring  of  dark  matter,  or  the  "eruption" 
south-west  of  Thoophilus,  belongs  to  recent 
time,  Herr  Klein  infers  from  the  circumstance 
that  this  daik  spot,  which  is  very  obvious,  and 
oven  appears  on  one  of  Rutherford's  lunar 
photographs,  was  seen  neither  by  Lohrminn, 
M   IJ.t,  nor  Gruithuisea. 

The  intimate  connection  between  the  dark 
matter  and  the  bright  crater  at  its  middle,  as 
also  the  inference  that  this  mass  was  thrown  out, 
lava-like,  from  tho  crater  at  a  time  long  after 
its  formation,  Herr  Klein  has  been  able  to  estab- 
lish by  several  years'  study  of  suah  a  lunar  crater 
observed  by  no  one  previously.  The  object  in 
question  lies  in  the  interior  of  the  great  walled 
plain  Alphonsus,  where  Mtidler  has  described  a 
triangular  dark  spot,  remarkable  in  full 
for  its  darkness  and  regularity.  Within  this 
spot  Herr  Klein  has  discovered  the  bright  crater 
oono,  and  he  has  closely  studied  it.  He  gives  a 
small  map  showing  the  position  of  this  cone  and 
its  surroundings.  From  observation  with  dif 
forent  solar  altitudes  it  appears,  that  in  the 
neighbourhood  of  the  crater-cone  small  hill 
ranges  and  undulations  arc  present,  andasoneoan 
still  at  the  same  time  perceive  the  double 
triangle  in  them,  a  distinct  conviction  is  reached 
that  the  dark  material  has  everywhere  spread 
to  the  lower  positions,  and  has  thereby  acquired 
the  characteristic  form  of  the  triangle.  This 
material,  however,  can  only  have  accumulated 
a  comparatively  thin  layer,  which  could  not 


ith  very  low 
Lies  of  light, 
a  low  sun, 


the  dark  material  did  not  fall  from  above  like 
volcanic  ashes,  and  cover  everything  ;  but  that 
it  was  liquid,  as  it  spread  outwards. 

"  In  my  opinion,"  says  Herr  Klein,  "the  rela- 
tions here  depicted  prove  tho  existence  of  pheno- 
mena on  the  moon's  surface  which  present  the 
greatest  similarity  to  tho  lava- floor  of  our  ter- 
restrial volcanoes,  so  that  the  occurrence  of  true 
voloanio  phenomena  on  tho  moon  is  no  longer  to 
be  doubted.  These  phenomena  belong,  in  the  ease 
of  the  crater  described,  to  an  epoch  when  tho 
hill -ranges  of  the  surrounding  surface  were 
already  present,  so  that  the  outflowing  material 
had  to  follow  the  inclines  presented  by  the 
ground. 

"While  in  the  example  just  given,  all  the 
phenomena  point  to  lava-like  flows,  we  may  in 
another  case,  though  with  leas  certainty,  infer 
the  covering  of  the  ground  with  stone  or  ashy 
masses.  The  region  in  question  lies  at  1 '  X. 
lat^and  47"  W.  leng.^ljore  tbe  grey  1 

MllOa^trevcri^  " 
One  observes,  however,  even  with  a  1 
that  on  a  surface  of  several  iquare  miles,  aa 
egg-  shaped  spot,  as  of  dark  gauze,  covers  the 
ground,  and  below  it  the  brighter  and  darker 
parte  of  the  ground  glimmer  out.  This  spot 
gives  an  obiorver  the  iupressiou  of  its  being 
transparent,  or  of  a  fine  mist  covering  the 
ground.  The  latter,  however,  cannot  be  accepted , 
for  the  spot  is  a  quite  persistent  phenomenon,  a 
modification  of  the  colour  of  the  moon's  ground. 
Bat  such  would  necessarily  arise,  if  the  ground, 
both  where  it  is  bright  grey  and  where  it  is 
crossed  with  white  streaks,  wore  covered  with 
ashy  or  stony  masses  in  very  thin  layers. 
Similar  indications  are  found  in  other  places  on 
the  moon's  surface ;  but  they  have  mostly  escaped 
moon -observers  hitherto,  because  these  con- 
sidered tho  more  general  and  large  features  of 
the  lunar  surface,  and  tho  investigation  of  de- 
tails has  properly  only  begun.  Thereby, 
already,  a  much  greater  similarity  of  the  moon's 
surface  to  that  of  our  earth  than  was  formerly 
supposed,  has  been  mads  out.  Still  the  investi- 
gation is  only  beginning,  and  is  in  presence  of 
quite  infinite  detail ;  besides  this,  U  is 
more  difficult  at 
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THE  ORGAN  A  COMPREHENSIVE 
TREATISE  ON  ITS  MANUFACTURE. 
PR0CURAL,  AND  LODGMENT-* 

By  Joiur  Watson  Wabxax, 

r.  jVo.  6  Treatmmt. — We  have,  in  the  pre- 
ceding scheme,  brought  the  reader  to  the 
best  practicable  of  the  existing  Treatments  for 
the  key-boards  and  their  involved  Action  in  the 
Two-Manual  Organ,  as  itself  arranged  at  its 
Normal  best. 

Bat  even  this,  that  is  to  say,  tho  Treatment 
No.  44  just  concluded,  contains  the  Defect  of 
not  comprehending  the  device  of  the  Clfm 
CmpUr.  Such  Coupler  has  been  already  once 
or  twice  mentioned  (having  been  first  introduced 
at  10,  k),  and  will  of  course  be  fully  described 
and  considered  in  Ittpartmrnti  Coctlkbi, 
Cotrrttao-Acnoss,  and  fflWIHM  :  a  fow  words, 
however,  are  here  requisite  as  well. 

First  it  is  to  be  understood  that  both  in  the 
present  Treatment  No.  6,  and  in  that  of  No.  b\ 
following  it,  and  also  generally  at  other  times 
when  the  Clear  Coupler  is  spoken  of,  it  is 
assumed  that  the  Organ  possesses  only  fin 
Manual  Sections,  aud  that  those  are  respectively 
— as  usual— a  Urtat  and  a  Su-tll  Organ.  With 
any  other  number  or  kind  of  Sections  the  Clear 
Coupler  will  lose  its  especial  value.  Here  see 
what  is  said  ia  the  Summary  (at  «,  next,  2nd 
and  3rd  parags.)  with  regard  to  these  two  said 
Sections  being  aluayi  the  beat  for  any  2- Manual 
Instrument,  and  as  to  the  very  large  proportion 
of  Organs  made  with  such  number  of  Manuals. 

As  concerns  the  Arrangement  for  the 
vision  of  such  Clear  Coupler,  it  will  bei 
here  to  refer  the  reader  to  that  which 
at  89,  a.  The  actual  treatment  of  tbo  1 
consists,  as  will  have  been  seen,  simply  in  (1) 
causing  tho  Coupling  Swoll-to. Great  to  take  one 
of  those  Forms  (preferably  the  Dnrntticl)  which 
are  located  between  the  two  sets  of  [Manual. 
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Key- tails;  and  (2) 
Great-to-Pedah>  so 
the  Key-Tail  itself 
upon  the  Backfall, 


constructing  the  Coupler 
that  it  acta  not  upon  the 
of  auch  Great  Org.,  but 
Lever,  or  Square,  which  is 


mo<t  nearly  connected  with  such  Tail.  See 
her*  again  in  the  Remark*  at  end  (ref .  m,  next, 
Jnd  and  3rd  parage.),  regarding  the  advantages 
gainc  d  by  this  Device. 

In  the  present  Treatment  the  following  point-, 
mu-t  also  bo  understood  in  reepect  of  the  General 
Arrangement  of  the  involved  portions  of  the 
Instrument.  The  Manual  Wmdchesta  may  be 
placed  either  the  one  behind  the  other — on  one 
same  level — ,  as  in  the  preceding  Treatment,  or 
with  one  such  Windchest  mounted  nrer  the  other. 
The  latter  arrangement  will  in  the  present  case 
prevent  a  Crossing  of  the  two  Manual  Action* 
(see  i .  ante,  Sth  parag.),  but  the  setting  of  such 
two  Windcbeets  at  one  same  level  is,  as  has 
been  already  seen  or  implied  (at  fy«,  ante), 
to  be  decidedly  pref  emd.  The  posit  of  the  Tal- 
lett  Pulls  may  also  be  determined  at  discretion  (see 
ante,  Oth  parag.).  The  Claviers  may  be  placed 
anywhere,  and  In  or  with  any  direction  or  Pro- 
jection :  and  they  have  now  a  farther  license — 
secured  by  the  adoption  of  the  Coupler  between 
Manual— with  reference  to  a  Buffet  which  is 
Detached  from  the  Body  of  the  Instrument  (see 
again  ,  ante,  14th  parag.)  :  also  there  may  exist 
any  desired  distance  between  the  Levels  of  tho 
two  Manual*  (see  92,  I  and  on),  though  2Jin. 
favours  the  Drumstick  form  of  their  Coupler 
(see  preceding  parag.).  Concerning  the  planting 
of  tho  Pipes  remember : — (1)  That  tho  Semitonal 
Order  i*  especially  to  be  discountenanced  in  the 
present  Treatment,  because  the  impractica- 
bility of  Fanning  either  the  Great  or  the  Swell 
Pallet?  Action  preventa  such  Semitonal  Order 
from  beiog  made  available  for  tho  simplification 
of  such  Action.  (2)  That  there  exists  no  real 
reason  why  ono  same  Pipe- Order  should  be 
employed  for  both  the  [Manual]  Sections,  for 
the  Skewing  of  tho  Great-Org.  Backfalls  (see 
next  parag.  but  two)  will  in  any  case  prevent  the 
two  [Manual]  Roller- Boards  from  being  Set-out 
exactly  alike.  It  is  true  that  such  Skewing 
rot. Id  be  rendered  unnecessary,  either  by  the 
already  indicated  method  of  placing  the  Swell 
Windchest  pit  that  of  the  Great,  or  by  Crank- 
Wiring  one  of  the  seta  of  Teaeken  (see  part  of 
ante)  at  the  point  of  their  Crossing  each  other  : 
l.ut  the  first  of  these  expedients  has  been  con- 
demned in  tbe  same  breath  as  that  of  its  first 
mention  ;  and  the  second  is  equally  out  of  ques- 
tion, because  the  additional  workmanship 
incurred  with  it  would  more  than  balance  the 
train  of  having  but  one  Setting  for  the  two  said 
Boards. 

The  actual  Treatment  of  the  Hannah  and 
thftr  involved  Action  for  the  preceding,  I  have 
destined  as  follows  t  — 

The  Great- Organ  Keys  may  be  of  any  con- 
venient length,  so  long  as  they  are  nst  too  short 
i here  see  at  8<i,  >,  Bis  and  on  ;  and  n,  next),  and 
will  be  perfectly  Straight  on  Plan.  The  Swell- 
Organ  Keys  will  be  of  such  length  as  that  their 
Tail')  extend  beyond  tho  Groat-Org.  Keys  by 
about  l}in.,  and  will  also  be  perfectly  Straight 
oa  Plan, — so  of  coarse  lying,  laterally,  exactly 
vertically  over  their  correspond  ins  Groat-Org. 
Keys.  The  thus  overhanging  Tails  of  the 
Swell*Org.  Keys  are  so  Slo/teJ  at  their  under 
bum  as  to  furnish  a  proper  contact- surf aoe  for 
the  Sticker-tops  of  the  Coupler  Swell-to- Pedals  I 
<'see  t,  ante,  12th  parag.),  the  direction  of  each 
Slopo  being  such  that  the  extreme  end  of  the 
Key-tail  is  the  thinnest  part  of  latter.  There  is 
itere  no  Side-Notching  of  the  Swell  Keys,  be- 
muse nothing  whatever  has  now  to  pass  up  be- 
tween tbem.  For  the  treatment  of  the  Manuals 
a*  is  concerned  in  the  Contact  and  Regulation 
of  the  Coupler  uniting  them,  see  with  the  proper 
Head  relating  thereto  (*t  r,  ante,  10th  parag.). 
.  It  will  be  seen  that  it  has  been  directed  to  pre  - 
vide  the  v-l.oU  of  tho  Keys  of  the  Swell-Organ 
with  a  Tail-Slope,  although  it  is  obvious  that  it 
b  only  thoso  Keys  which  are  to  be  Couple-ablo 
f>  the  Pedals  that  really  require  such  an  addi- 
tion :  the  reason  for  this  is  simply  to  avoid  any 
ditjerence  in  the  "  Balancing"  or  Loading  of  the 
Keys  of  on<>  same  Manual.  Of  course  tbe  BOO 
Coupling  Key -tails  will  receive  no  Jfujtug  ] 

The  Great- Organ  Action  commences  with  a 
S«!t  of  Parallel  Backfalls,  having  their  Fore 
Nc-c-n  resting  directly  on  their  Key-tails :  and 
such  Noses  do  not  carry  Regulating-Buttons,— 
for  a  reason  to  be  shortly  given.  These  Backfalls 


are  slightly  skewed,  the  exact  angle  being  such 
that  tneir  roar  Rnds  are  brought  to  the  true 
Half  Semitonal  Key. distance  aside  :  thus  every 
such  rear  end  or  Nose  comes  exactly  beneath  the 
space  between  the  horiz  ratal  Trackers  of  the 
Swell-Action,  and  each  vertical  Tracker  which 
rises  from  such  rear  Noses  passes  without 
obstruction  up  between  stid  horizontal  Trackers, 
and  so  goes  straight  to  its  [Whole]  Roller-Board. 
(It  will  of  course  be  understood  that  the  said 
Swell-Organ  Trackers  are,  on  Flan,  neither 
Fanned  nor  in  any  way  Skewed,  and  that  they 
are  placed  at  a  convenient  height  above  the 
said  Great-Organ  Backfalls.)  It  should  be 
here  observed  that  the  Skewing  of  these  Back- 
falls con-titutes  the  sjsfy  such  departure  from 
the  square  which  exists  in  the  present  Treat- 
ment— either  as  respects  Keys,  K*y-Actlon,  or 
Coupling-Action — ,  excepting  so  far  as  may 
perhaps  be  done  in  connection  with  the  Pedal 
Organ.  It  is  hardly  necessary  to  add  that  the 
said  Fore  Noses  of  the  present  [Great-Org. 1 
Backfalls  must  never  be  actually  tied  down  to 
their  Key-tails—  as  by  the  Forking  or  Clipping 
of  the  latter — ,  beoause  of  the  requirements  of 
the  Clear-Coupler  Action  (see  at  i,  next  and 
on). 

The  Swell-Organ  Action  commences  with  a 
plain  Non-Regulating  Sticker,  which  is  Wiled 
at  its  lower  end  into  its  Key-tail,  and  at  its 
upper  end  into  the  [fore]  Nose  of  a  Sqnarc 
which  Is  set  suitably  to  transmit  the  motion  in 
the  direction  of  from  back  to  front  of  the  Organ, 
—by  means  of  the  horizontal  Tracker  last  spoken 
of.  The  length  of  this  Sticker  is  such  that  the 
raid  Tracker,  which  is  led  as  usual  from  the 
down-hanging  portion  of  its  Square,  comes  at 
such  a  level  as  to  pass  j  ust  clear  above  the  Stock 
of  the  Trundel  wiiioh  works  tbe  Register  of  the 
Coupler  Swcll-to-Pedale  (see  next  parag.  bvt 
two), —  which  Trundel-Stock  is  itself  placed 
above  the  said  Register.  The  Squares  them- 
selves are  of  course  of  the  ordinary,  not  the  T\ 
form,  because  tbe  Man.-to-Man.  Coupler  is  now 
obtained  independently  of  their  aid  (seo  next 
parag.)  :  they  are,  as  has  been  already  inti- 
mated, set  perfectly  square,  equidistant,  and 
parallel  on  Plan ;  their  Trackers,  therefore,  run- 
ning un-Skcwcd  to  their  [Whole]  Rollor-baard. 
For  the  reasons  why  tbe  present  Suckers  are 
directed  to  be  without  either  Register  or  Regu- 
lating- Button,  see  with  the  critical  Remark  (at 
•,  next  and  on).  The  length  Indicated  for  such 
Stickers  will  be  amply  sufficient  to  allow  of 
their  easy  Removal. 

The  Coupler  Swell  to  Great  is  of  the  Drum- 
stick Form.  This  is  of  course  fully  described  in 
tho  future  Iitjiartment  Court ino- Actions  :  in 
the  meantime,  however,  some  information  has 
been  provided  at  HH,  t  and  on.  The  Lower  Keys 
will  each  receive  a  suitable  H'edgc-Block  (see  86, 
;),  fixed  upon  the  Key-tail  at  a  point  as  near  to 
the  Great-Org.  Backfill  Nose  as  is  admissible, 
and  having  its  Slope  made  at  the  part  which  is 
farthest  from  such  Nose.  The  Upper  Keys  will 
each  have  their  Tails  sawn  into  so  as  to  furnish 
a  proper  Regulating  Tongue  of  the  kind  already 
described  (at  St),  r),  this  Tongue  being  hero  cut 
in  such  a  way  as  to  leave  untouched  the  Project- 
ing and  Sloped  portion  of  tho  Tail :  to  secure 
this  the  Saw  will  pass  a  little  way  vertically  into 
the  under  face  of  the  Key  at  a  point  sufficiently 
removed  from  the  extreme  tail  end  of  such  Key, 
and  will  then  turn  and  run  towards  tho  Playing 
end  of  the  Key,  for  a  proper  distance  and  in  such 
a  way  as  to  furm  the  flexible  Tongue  desired.  A 
suitable  Screw-F.yo  (see  MS,  u),  for  Regulating 
such  Tongue,  will  be  inserted  into  the  Key  at  a 
point  in  front  of,  and  as  ww  as  pcsaible  to,  the 
just  described  Sticker  on  tbe  same  Key- 
tail  (such  Screw- Eye  being  thus  placed 
slightly  nearer  the  Flajing  end  of  the  Key  than 
is  the  said  Sticker):  catli  Screw-Eye  will  enter 
at  the  upper  face  nf  the  Key;  but  should 
not  be  so  entered  at  the  anaW  of  such  face,  but 
at  a  little  on  one  >i«V,  mid  lm  set  at  auch  an  angle 
that  the  lower  or  put>Sing  end  of  the  Screw- 
stem  itself  comes  at  such  middle.  By  this  last 
treatment  the  Screw-eye  IIolo  will  not  be  liable 
to  uplit  into  the  Sticker- wire  Hole. 

The  Coupler  Great  to  Pedals  h*a  its  con- 
nection made  by  means  of  a  simple  Wired  and 
Non  Regulating  Sticker,  ri-ing  from  the  usual 
rear  end  of  the  Coupling  Backfall,  and — in  order 
to  obtain  the  Cuuit  Coupler-  -  entering  into  the 
foreendof  tbe  Great-Organ  Buck/all, — instead 
of  into  the  h'ry-tait.  It  is  essential  that  the 
said  Coupling- Backfall  .'uu-Skewed,  remember) 


do  extend  far  enough  back  to  bring  the  said 
Sticker  beneath  a  point  which  is  itself  sufficiently 
far  back  from  the  rear  end  of  tho  Great-Org. 
Key  to  allow  a  certain  tpace  between  latter 
and  said  Sticker, — such  space  having  to  be 
occupied  by  the  Sticker  ot  the  Coupler  .SV. 
M  anual  to  Pedale.  The  present  Coupling  Back- 
fall for  the  Great  Organ  is  eel  below  the  similar 
Backfall  for  the  Swell  Orgin,  and  is  brought 
into  and  out  of  Action  by  the  rairing  and  lower  - 
i  carries  such  Backfalls. 


ing  of  tho  ] 

The  Coupler  Swell  to  Pedale  will  have  been 
partly  understood  from  what  has  been  already 
said.  Its  Backfall — also  un-8kew«d — is  placed 
next  beneath  the  Great-Organ  K>  ys,  and  its 
carrying  Beam  it  a  fixture :  the  Backfall  ex- 
tends baokwatds  to  a  point  a  little  beyond  the 
extreme  end  of  the  Great-Org.  Key  Tail,  and 
just  short  of  tho  [Grr-at-to-Ped.]  Coupling 
Sticker  last  described.  From  such  rear  Nose  of 
the  present  Backfall,  and  thus  occupying  the 
space  already  mentioned,  uses)  the  Sticker,  to  a 
point  in  contact  with  the  bottom  or  foot  of  tho 
I'nder-Slope  of  tbe  Swell  Key-tail  (see  at  r, 
ante,  7th  parag.)  The  lower  portion  if  this 
Sticker  is  Wire-Oranked  (me  fuUy  at  -.  ante), 
in  order  to  enable  it  to  pass  between  the  [fore] 
Notes  of  tbo  Great- Organ  tegular  Backfalls; 
and  its  upper  portion  is  four-sided  (of  an 
elongated  square  on  plan-section),  so  as  to  pro- 
perly enter  through  and  be  guided  and  worked 
I  by  a  suitable  Ilegt»trr,  The  moving  of  such 
Register  backwards  and  forwards  constitutes  the 
throwing  out  of  and  into  Action  of  this  Coupler. 
The  object  of  employing  such  a  Register,  instead 
of  Wirtnar  the  Sticker-top  into  the  Key  Tail,  is 
of  course  the  facilitation  of  the  Removal  of  such 
Key ;  and  the  having  the  throwing  out  of  and 
into  Action  to  bo  by  means  of  such  Register  is 
as  obviously  for  tbe  purpose  of  utilising  the 
latter,  and  so  avoiding  extra  workmanship. 
The  said  Wire  of  the  Swell-  to-Fed.  Sticker 
furnishes  the  only  case  of  Cranking,  of  any  kind 
whatever,  existent  in  the  present  Trtatmetit. 

Tho  Clear  Coupler  secured  by  the  foregoing 
Design  is  of  so  advantageous  a  character  that 
there  does  not  really  exist  that  necessity  for 
such  analysis  as  was  given  in  the  cases  of 
the  earlier  Treatment:  A  criticism  will,  however, 
be  added— notwithstanding  this— .for  the  sake 
of  a  fuller  compreheniion  of  the  < 
{To  I*  continued.) 


BAJLLIE  -  HAMILTON'S  IMPROVE- 
MENTS IN  HARMONIUM  REEDS 

\\TE  mentioned  some  little  time  ago  the 
1  v  improved  harmonium  built  on  the  plan 
suggested  tty  Mr.  J.  Baillie- Hamilton,  of  Green- 
wich, und  we  are  now  able  to  illustrate  some  of 
the  methods  of  controlling  reeds  which  have 
been  patented  by  that  gentleman.  Technically, 
the  reeds  are  of  the  kikd  known  as  free,  but  the 
special  term  "constrained"  di«tinguUhos  them 
from  the  ordinary  type.  The  invention  consists 
in  so  combining  together  two,  three,  or  more 
reed  tongues  that  their  movement  is  so  governed 
that  differences  of  pitch  and  variations  of  quality 
are  obtained.  According  to  one  mode  of  carry- 
ing the  invention  into  effect,  the  patentee 
employs  three  reeds  in  a  group  and  side  by 
side — namely,  two  outer  onus  termed  "motor 
reeds,"  and  a  central  ono  (termed  a  governing 
reed).  The  individual  reeds  are  termed 
"  tongues,"  and  the  combined  tongues  "  reeds." 
The  two  outer  or  motor  tongues  are  connected 
together  by  a  bridge  piece  (called  tbe  unison 
bar!  extending  ovor  and  above  or  under  and 
beneath  the  middle  or  governing  tongue,  and 
this  bridge  piece  is  cttached  t  j  the  governing 
tongue,  lu  tbe  Figs,  annexed  are  several 
views  of  reeds  having  tongues  connected  or 
combined  in  different  mariners ;  but  tbey  give 
only  an  indication  of  the  plan,  as  tbe  moditiia- 
tions  possible  arc  very  numerous.  Fig.  1  re- 
presents in  plan  and  side  and  end  elevation  a 
reed  wherviu  the  motor  tongues  are  connected 
by  a  bridge  piece  attached  to  thorn  at  about  tho 
centre  of  their  length.  The  governing  tongue  is 
connected  to  the  bridge  piece  by  a  wire  or  strip 
of  rutt-il  fastened  at  ote  end  to  the  bridge-piece, 
and  at  tho  otter  end  to  th«  toigue  near  the 
tip  or  free  end  thereof.  The  motor  tongues 
and  the  tovcrnirir  tongues  may  be  all  of  the 
putno  length,  or  the  governing  tongue  may  be 
longer  or* shorter,  a?  thown  in  Fig.  1,  und  they 
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may  ln>  all  in  one  plane  or  not,  as  may  be  con- 
venient—for  example,  tho  governing  tongue 

wire  or  strip  which  forms  the-  connection 
between  the  bridge  and  the  governing  tongue 
instead  of  being  attached  in  two  place*  may  be 
attached  at  one  end  only,  the  other  end  being 
extended  beyond  t ho  bridgo  piece  to  project  to 
any  required  distance  so  aa  to  admit  of  variations 
of  quality  being  regulated  to  great  nicety  by 
filing  away  or  removing  portion*  of  the  pro- 
jecting end  of  the  wire  or  strip. 

Fig.  2  it  a  longitudinal  and  transverse  section 
and  plan  of  a  combined  reed  wherein  the  motor 
and  governing  tongues  are  connected  by  the 
bridge  piece  and  wire  being  fixed  to  the  under- 
side instead  of  the  upper  ildo  of  tho  tongues. 
Fig.  3  illustrates  compound  reeds,  wherein  the 
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governing  tongue  is  connected  to  the  motor 
tongues  by  one  piece  of  metal  formed  with  legs, 
one  of  which  is  hxed  to  each  tongue.  This  piece 
of  metal  is  larger  in  proportion  to  the  nearness 
of  its  point  of  attachment  to  the  root  or  fixed 
end  of  tho  tongue,  as  shown. 

Fig.  4  ahowi  in  end  view  and  plan  the  tongnes 
as  being  connected  by  a  strip  bent  into  a  double 
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arch  form,  and  connected  at  bach  en  1  to  the 
motor  tongues,  and  at  the  centre  pari  to  the 
governing  tongue.  A  modification,  employed 
in  order  to  bring  into  uniton  two  reed  tougues, 
which  would  otherwise  ho  discrepant  consists  in 
placing  tho  two  tongue*  aide  by  -ido  and 
connecting  them  togelbt-r  by  »  bridge  piece, 
which  may  be  of  wire  and  rivetted  oat  of  1U 
,  or  bo  formed  out  of  a  wider  strip 
two  tongue*  may  be  bath  of  tho 


same  length,  or  they  may  be  of  differeut  lengths, 
and  may  be  arranged  cither  in  the  tame  plane  or 
in  different  planes,  the  bridge-piece  being  con- 
nected to  the  under  or  upper  tide  of  the  tongues. 
The  connection  of  the  bridge  pieces,  strips,  and 
tongues  may  be  ellected  by  soldering,  but 
preferably  by  riveting,  which  may  be  effected 
either  by  separate  rivets  or  the  aubatanoe  of  the 
bridge  piece  or  strip  may  form  the  rivets. 

In  applying  the  improved*  reeds,  the  patentee 
prefers  to  employ  stop-movement  a  and  operating 
parts  of  the  organ  typo,  making  the  chambers 
or  channels  both  preceding  and  following  the 
reed  of  the  fulled  length  practicable  for  tho 
necessary  reinforcement,  as  he  finds  that  by  this 
means,  in  conjunction  with  tho  use  of  tho 
improved  reeds  the  beat  conditions  of  quality 
and  voicing  are  obtained.  In  tome  Cases  ho 
inverts  the  position  usual  to  a  reed  in  its 
channel :  that  is  to  say,  to  arranges  them  that 
the  wind  tends  to  drive  the  reed  tongue  out  of 
the  frame  instead  of  into  il. 

It  will  be  remembered  that  several  patents 
based  on  the  idea  of  constraining  reeds  have 
been  obtained  within  the  list  few  year*,  and 
according  to  those  who  have  criticised  the  now 
harmonium  Mr.  Baillie  Hamilton  has  been 
in  producing  superior  tone 


A  NEW  FORM  OF  THE  APERIODIC 
GALVANOMETER 

By  Ma  lit  el  Dkpuez. 

LAST  September  I  described,  in  the  Journal  f'm 
rtrstl  tPUtttrieiti,  a  rapidly  indicating 
aperiodic  galvanometer,  which  I  had  devised  in 
connection  with  Mr.  D'Arsonval,  and  which  was 
specially  designed  for  showing  tho  currents  duo  to 
very  weak  electromotive  forces,  inch  as  those 
resulting  from  thormometric  actions,  or  from  the 
passage  of  a  wire  of  a  few  contimetroa  length 
traversing  the  magnetic  field  of  a  small  magnet.  I 
run  now  going  to  make  known  another  form  of  this 
instrument,  which  I  devised  at  the  beginning  of  the 
year  1881,  for  tho  purpose  of  rendering  it  applicable 
to  oases  in  which  it  is  desired  to  measure  currents 
of  an  extremely  feeble  intensity  traversing  a  circuit 
whose  external  roaiatiinee  (other  than  that  of  the 
galvanometer  itself:  U  very  great.  These  two  forms 
of  the  apparatus  supply  the  same  wants  aa  ordinary 
galvanometers,  which  are  of  coarse  or  of  fine  wire, 


they  are 


Fig.l 


type  of  galvanometer.  AA1  is  a  horieahoe  magnet 
whose  branches  are  he'd  in  a  vertical  position  by 
fixing  the  buck  into  the  haso  of  the  apparatus. 
IJotwccn  the  tranches  there  it  a  rectangular  helix, 
CC',  which  it  formed  of  a  very  fine  wire  wound  a 
great  number  of  time*.  This  helix  it  connected 
with  two  silver  or  hard  copper  wires,  J II  and  Dt. 
The  wire,  JH,  is  attached  at  U  to  the  extremity  of 


a  rod  which  may.  at  tho  will  of  the  experiment!:  r, 
be  given  two  distinct  motions— one  of  rotation  in 
order  to  set  the  helix  in  petition,  and  the  ether  a 
vertical  one  in  order  to  place  the  helix  at  a  proper 
height.  The  second  wire  it  attached  at  E  to  an 
elastic  strip,  EF.  whose  tension  is  regulated  by  the 
screw,  G.  These  two  wires,  Wing  tightly  stretched, 
form  in  space  a  fixed  axis  around  which  the  helix, 
CC,  will  assume  a  rotary  motion.  At  the  >ia« 
time  they  serve  through  their  extremities,  H  ar.d  E, 
which  communicate  respectively  with  the  terminals, 
K  and  L,  to  lead  the  current  into  the  helix :  and 
!i pally,  the  elastic  couple  which  results  from  their 
torsion  under  the  influence  of  an  angular  morion  of 
the  helix,  CC,  serves  to  measure  the  intensity  of  the, 
couple  due  to  the  reciprocal  actions  of  the  magnet 
and  helix  when  the  latter  is  traversed  by  a  current. 
A  small  mirror,  J,  permits  of  reading  the  angles  cf 
torsion  with  great  accuracy  by  applying  the  optical 
process  which  it  employed  in  all  apparatus  of  this 
nature.  In  the  interior  of  the  helix  there  is  an  i  run 
tube,  11,  which  it  designed  to  strengthen  tho  inten- 
sity of  the  magnetic  held. 

When  the  helix  is  moved  by  hand  from  its  natural 
position  of  equilibrium  it  returns  to  the  latter,  nnd 
performs,  while  doing  to,  a  series  of  oscillations 
which  may  latt  for  a  considerable  time ;  but  if  tho 
two  terminals  K  and  L  be  united  by  a  wire,  the 
oscillations  cease  at  once  and  the  helix  returns  to  its 
position  of  equilibrium  exactly  a*  if  it  were  moving 
ui  a  fluid  of  great  density.  This  phenomenon  is  due 
to  the  retarding  mechsnical  action  of  the  induction 
currents  developed  in  the  helix  by  its  motion  in  the 
magnetic  field.  This  is  a  very  valuable  feature 
when  the  instrument  it  applied  to  the  measurements 
of  resistances,  and  one  which  permits  of  performing 
them  within  an  incomparably  shorter  time  than  can 
be  done  with  the  apparatus  universally  employed. 
I  am  anxious  to  state,  moreover,  that  such  a  feature 
is  in  no  wise  obtained  at  the  expense  of  sensitive- 
ness, for  the  latter  does  not  yield  anything  to  that 
of  the  most  perfect  instruments  employed  up  to  the 
present  time.  In  order  to  give  some  idea  of  this,  it 
will  be  sufficient  for  me  to  say  that  it  clearly  indi- 
cmtes  a  current  whose  intensity  it  one  ten-milIioi>th 
of  an  ampere. 

A  description  of  this  galvanometer  naturally  leads 
me  to  speak  of  the  graduation  of  such  instruments, 
in  general,  and  I  shall  point  out  the  process  that  I 
now  employ,  and  which  appears  to  me  to  b> 
superior  to  all  those  that  have  hitherto  been 
published .  It  is  on  application  of  the  Poggendor  t! 
method  of  measuring  electromotive  forces. 

Suppose  G,  Fig.  2,  to  bo  a  galvanometer  to  be 
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graduated;  P,  a  constant  current  pile;  and  p,  a 
lie  whose  electromotive  force  is  taken  as  a  type, 
"bo  current  of  the  pile,  1',  being  closed  by  the  wire, 
PUAP,  and  that  of  the  type  pile,  p,  by  the  circuit, 
A  i .  ]'  these  two  circuits  are  put  in  contact  by  the 
points,  A  and  1).  The  result  It  that  the  three  por- 
tions, AGB,  AH,  and  A/yll,  are  traversed  by  three 
currents  whose  intensities  may  be  easily  calculated 
when  the  resistances  of  these  three  portions  are 
known,  as  well  as  that  of  the  portion,  ill' A,  in 
which  is  located  the  pile,  P,  and  whan  tho  electro- 
motive force  of  the  piles.  P  and  p,  is  given.  This 
being  granted,  if  we  obtain  the  resistance  cf  the 
portion  AU11,  it  is  always  posaible  to  place  the  points 
of  contact,  A  and  B,  of  the  circuit,  PI1AP,  in  such 
a  way  that  the  portion,  Il  v/'A,  which  contain*  the 
typo  pile  shall  not  be  Inverted  by  any  current. 
\\  hen  this  condition  it  fulfilled  (a  fact  which  may 
be  recognised  by  the  aid  of  the  central  galvano- 
meter, ?),  the  difference  of  potential  of  the  j  oints, 
A  and  B,  is  exactly  equal,  aud  of  a  direction  con- 
trary to  tho  electromotive  force  of  the  type  pile. . 
The  portion,  AO  B,  whose  resistance  is  given,  isthcu 
traversed  by  a  current  whose  intensity  is  at  once 
M 

given  by  the  formula  1  =  — ,  in  which  £  represent* 

r 

the  electromotive  force  of  one  element  of  tho  typo 
pile,  f  i  n,  the  number  cf  elements  of  such  pile  , 
and  r,  the  constant  resistance,  AC)  B.  It  is  easy, 
then,  by  causing  n  to  varv  (which  naturally  eunirs 
with  it  a  variation  in  tho  distance  of  the  points  of 
A  and  B,  of  the  two  circuits  in  order  that 
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the  current  circulating  in  tho  portion,  Hgpk,  be 
always  brought  back  to  irol,  to  carry  tha  gredua- 
tion  a*  far  as  may  be  deaired.  If  wc  take  aa  a  unit 
tho  currant  tnxversing  AQB,  when  Mail,  wo  may 
obtain  intensities  represented  by  any  fraction,  C, 
whatever:  of  such  unit,  on  adding  to  the  known 
resistance,  AUK,  an  auxiliary  resistance  equal  to 


(J~»> 


It  will  be  seen  that  this  absolutely  accurate 
method  permits  of  graduating  instruments  whose 
wirea  hare  any  resistance  whatever,  either  in  rolts 
or  in  amperes,  without  there  being  any  need  of 
knowing  anything  else  than  the  resistance  of  inch 
instruments  (which  can  be  determined  with  extreme 
precision)  and  tha  electromotive  force  of  the  type 
pile.  This  latter,  moreover,  operates  always  with 
open  circuit,  tbia,  as  li  wall  known,  being  an  Indis- 
pensable condition  in  order  that  the  electromotive 
force  may  be  considered  as  invariable.  It  is 
scarcely  necessary  to  remark  that  the  auxiliary  pile, 
P,  should  be  composed  of  a  number  of  elements  de- 
pendent upon  the  limit  to  which  the  graduation  is 


PROF  H03ELE7  OS*  PELAGIC  LIFE 

THE  Monday  evening  discourse  during  the 
masting  of  the  British  Association  was 
donvered  by  Prof.  H.  X.  Moseley,  who  said:— An 
account  of  pelagic  life  deals  with  all  the  charac- 
teristic vital  phenomena  of  that  peculiar  associa- 
tion of  animals  and  plants  which  swim  freely  in 
the  surface  w iters  of  all  the  oceans  and  seas,  as 
distinguished  from  the  inhabitants  of  their  shores 
and  bottoms;  that  is  to  say,  it  deals  with  the 
inhabitants  of  an  area  equal  to  nearly  three- 
fourths  of  the  surface  of  tne  globe,  and  in  points 
of  numbers  pelagic  animals  probably  far  exceed  all 
others  existing.  Tiw  existence  of  an  abundant 
supply  of  animals  in  the  open  oceans  would  be 
impossible  were  there  no  supply  of  vegetable  food 
present ;  but,  in  fact,  the  ocean  waters  in  many 
regions  team  at  their  surfaces  with  minute  algae. 
In  the  Polar  regiotis  these  are  principally  diatoms, 
which  often  render  the  water  thick  like  soup,  and 
in  the  Antarctic  regions  are  washed  up  in  snch 
quantities  on  the  floating  ice  as  to  stain  it  brown. 
%u  the  tropica]  region*  other  minute  algto  (oscil- 
latortsni  fill  the  water,  sometimes  so  abundantly 
as  to  colour  it  for  miles,  and  give  it  a  weedy  smell. 
These  pelagic  plants  constitute  the  main  ultimate 
source  of  food  for  the  pelagic  animals ;  but  aa  they 
are  not  very  abundant  everywhere  in  the  ocean, 


there  appears  to  be  a  certain  deficit  of  vegetable 
supply  to  accouut  for.  It  is,  therefore,  of  great 
importance  in  the  explanation  of  the  economy  of 
pelagic  life  that  it  has  lately  been  discovered  that 
a  curious  combination  between  certaiu  animals  and 
plants  exists  for  purposes  of  mutual  benefit.  Cer- 
tain animals  bare  imbedded  in  their  tissues  numbers 
of  unicellular  alp:'  which  are  not  to  be  regarded 
as  parasites,  but  which  thrive  on  the  waste  products 
of  tha  animal,  while  the  animal  feeds  upon  tho 
compounds  elaborated  by  the  olgc.  This  combined 
oondition  of  existence  has  been  named  by  Dr. 
Brandt  symbiosis.  The  animals  in  which  it  is  most 
abundautly  exhibited  are  the  radiolarians,  jelly- 
like protoroa,  which  hive  numerous  bright  yellow 
celts  imbedded  in  their  tissues,  tho  unicellular  alga? 
in  question.  These  radiolarians  are  exclusively 
pelagic  and  enormously  abundant,  and,  having 
been  discovered  to  be  endowed  with  their  own 
vegetable  supply,  are  self-  supporting,  as  it  were, 
and  constitute  an  immense  additional  ultimate 
source  of  pelagic  food.  The  yellow  cells  have,  of 
course,  long  been  known,  but  their  import  was 
until  lately  not  understood.  Most  of  the  pelagic 
animali  are  perfectly  crystalline  and  transparent, 
so  that  they  are  almost  absolutely  invisible  in  the 
water,  and  thus  escape  their  enemies.  Various 
mo'luica,  Crustacea,  annelids,  and  members  of  all 
other  classes  f  the  animal  ktnjr'b;m,  have  thus  by 
natural  selection  had  their  tissues  rendered  glass- 
like  in  transparency  to  fit  them  for  a  pelagic  exist- 
A  small  group  of  forms,  again,  which  inhabit 


the  very  surface  of  the  ocean  water,  are  coloured 
brilliant  blue,  like  the  water  itself,  for  protection. 
Some  few  pelagic  animals  are  endowed  with  bril- 
liant colours,  and  one  little  crustacean,  Sapphir- 
rhina,  gleams  with  tints  like  those  of  the  humming- 
bird. Some  p«lagie  animals  have  no  eyes,  while 
many  others  have  extremely  largo  eyes ;  and  in 
this  they  resemble  the  members  of  the  deep 


The  explanation  of  this  fact  is  that  most 
of  them  visit  the  sea  surface  at  night,  and  always 
remain  in  very  dim  light.  The  great  inland  fresh- 
water possess,  like  tho  ocesns,  a  definite  shore 
fauni,  deep-sea  fauna,  and  whit  inny  he  called  a 
pdagic  fauna.  The  htter  consiita  almost  exclu- 
>i rely  of  peculiar  am:ill  crnstacoa  with  big  eyes, 
representatives  of  which  hive  recently  hnea  dis- 
cover' d  in  our  likes  in  Westmoreland.  Professor 
Wtittmsn,  of  Freiburg,  has  cm  fully  watch-d  the 
ha  "nits  of  the  pelagic  ciustucea  of  Lake  Constance, 
and  ho  finds  that  during  »bo  daytime  they  are  to 
be  found  at  a  depth  of  25  fathoms  or  isss,  which 


is  about  the  limit  at  which  sunlight  ceases  to  pene- 
trate further.  Aa  the  sun  sets,  they  rise  gradually 
to  the  surface,  and  as  it  rises  in  they  morning  they 
as  gradually  sink  into  the  depths.  He  explains  this 
habit  by  the  supposition  that  tho  animals  move  thus 
up  and  down  in  order  to  economise  the  light,  and 
be  able  to  feed  over  the  whole  range  of  their  possi- 
ble feeding-ground.  In  order  that  they  should 
feed  at  all  at  its  deepest  limits  it  is  necessary  that 
they  should  make  use  for  that  purpose  of  the 
strongest  sunlight,  while  they  can  hunt  the  actual 
surface  over  by  the  faint  light  of  night.  The 
marine  pelagic  animals  are  probably  actuated  in 
their  similar  daily  movements,  up  to  the  surface  at 
night  and  down  into  the  depths  during  the  day, 
by  the  same  motives.  Their  daily  osculations  in 
depth  are  liable  to  be  interrupted  indefinitely  by 
boisterous  weather,  which  drives  them  down  at 
once.  Besides  their  diurnal  oscillationa,  it  is 
probable  that  at  certain  seasons  of  tho  year  they 
migrate  into  the  depths  for  considerable  periods — 
at  least  this  has  been  shown  to  occur  in  tho  case  jf 
pelagic  animals  inhabiting  the  Gulf  of  Naples.  A 
moat  important  question  remaining  to  be  settled 
is,  to  what  depth  do  the  pelagic  animals  descend  : 
This  is  not  easily  answered,  because  an  ordinary 
net  sent  down  into  the  depths  may,  when  pulled 
up  again,  catch  animals  from  any  intermediate 
depth  on  the  way.  Only  a  net  which  can  be  sent 
down  securely  closed,  then  opened  and  towed 
along,  and  then  close  again  before  being  hauled 
up,  can  give  any  definite  end  sure  information  on 
the  matter ;  and  such  a  net  is  somewhat  difficult 
to  construct  and  use.  Mr.  Alexander  Agassi*  has, 
however,  mode  a  few  experiments  with  such  an 
instrument,  and  found,  where  he  tried  it  off  the 
American  coast,  that  the  animals  extended  down 
to  about  50  fathoms  deep,  but  not  at  all  below  100 
fathoms;  and  be  believes  from  these  experiments, 
and  on  other  grounds,  that  only  a  narrow 
surface  atrat  am  of  tho  ocean  waters,  and 
a  simitar  stratum  at  the  bottom,  are  In- 
habited at  all,  there  being  a  vast  expanse  of 
uninhabited  water  between  the  surface  and  bottom. 
On  the  other  hand,  them  are  reasons  for  believing 
that  there  may  be  some  few  inhabitants  at  least  of 
of  this  deep  intermediate  water,  notwithstanding 
that  it  must  be  pitch-dark  throughout  it.  Certain 
polaric  fish  are  endowed  with  remarkable  phos- 
phorescent organs  by  means  of  which  they  possibly 
seek  their  food  in  these  dark  abysses.  It  is  also 
probable  that  the  young  of  certain  deep-sea  fishes 
spend  their  early  larval  existence  in  tho  surface 
water,  and  if  so,  they  mnat  penetrate  this  Inter- 
mediate stretch  of  water  to  reach  the  bottom  when 
becoming  adult.  Mr.  John  Murray's  constant 
researches  on  the  subject  daring  the  voyage  of 
II.  M.  ship  Chalttnytr,  point  to  the  existence  of 
abundance  of  life  at  a  greater  depth  than  100 
fathoms.  The  question  as  to  how  far  the  depths  of 
the  ooeans  between  the  limit  of  the  100  fathom 
line  and  tha  bottom  are  inhabited  is  the  most  im- 
portant with  regard  to  de«p-sea  science  now 
awaiting  solution.  The  fact  that  the  ultimate 
source  of  food,  vegetable  life,  must  be  limited  to 
the  range  of  penetration  of  sunlight— that  is  to  say, 
at  the  most  a  depth  of  50  fathoms— preclude*  the 
possibility  of  the  existence  of  life  in  great  abund- 
ance in  the  region  in  question.  The  food  supply  must 
be  too  scanty .  ltemarkabls  members  of  the 
pelagic  fauna  are  certain  young  fishes  which, 
drifting  away  from  land  on  the  surface- waters 
of  the  ocean,  become  abnormally  modified  as 
a  result  of  the  abnormal  exposure  to  the 
peculiar  conditions  of  pelagic  existence.  Tbey  grow 
in  size,  but  without  developing  proportionatuly  in 
structure ;  they  are  absolutely  transparent,  some  of 
them  without  a  trace  of  red  blood  in  them  ;  their 
skeleton  is  gelatinous,  being  only  little  developed. 
They  are  known  as  leptocephaii. '  Many  of  them 
are  the  young  of  the  conger,  others  of  allied  fishes ; 
bat,  act  cording  to  Dr.  Ountber,  they  perish  with- 
out attaining  maturity,  and  possibly  are  tho  off- 
spring of  eggs  shed  accidentally  at  the  surface  of 
the  sea,  instead  of  at  the  bottom.  Tbey  are, 
however,  of  oouatant  occurrence  among  the  pelagio 
fauna.  The  larvn;  of  some  other  animals  appear 
to  be  liable  to  a  similar  hypertrophy,  without 
progress  in  development.  The  pelagic  fauna  is 
composed,  firstly,  of  a  number  of  species  belonging 
to  a  series  of  orders  and  sab-clsssss  which  are 
absolutely  peculiar  to  it— that  is  to  say,  which  huv ■_< 
no  representatives  which  are  littoral  or  terrestrial, 
or  in  any  period  of  their  existence  are  other  than 
pelagic.  There  are  about  nine  snch  groups,  no  one 
nf  which  rise*  undoubtedly  to  the  rank  of  a  class. 

seutativ'os  of  various  classes  and  orders  of  animals, 
the  majority  of  representatives  of  which  are  in- 
habitants of  the  sea  bottom,  shores,  or  land 
surfaces,  but  which  are  mostly  specially  modified 
in  various  ways  to  tit  them  for  pelagic  existence. 
Among  these  there  appeir  to  be  very  few  in- 
fusoria ;  at  least,  very  few  have  as  yet  been 
recorded,  and  none  from  any  great  distanno  from 
land.  Evon  s»»-anemouws  have  taken  to  pelagic 
existence.  Instead  of  their  base  b'jiu 
for  adherence    to  rocki  as  in  com 

its  edge  is  closed  in  all  round  so  as  to 


tain  a  small  mass  of  air,  and. 


Thsre  are  even  pelagic 
holobatei),  belonging  to  the  bug 


upended  by  this 

buoy,  they  float  at  the  surface  with  their  mouth 
hanging  downward!, 
insects.     One  ihalob  

family,  clings  to  the  surface  of  the  waves  in  the 
open  oceans  sad  outrides  the.  storms.  It  is  a  close 
ally  of  the  common  water-bug  we  see  jerking  itself 
on  the  surfaces  of  our  ponds.  There  are  numerous 
pelagic  fishes,  which  never  frequent  the  coasts,  and 
in  the  tropics  pelagic  snakes.  There  Is 
at  the  Galapagos  Islands,  which,  though  it 
be  claimed  as  pelagic,  swims  out  to  sea  and  is 
interesting  as  a  sort  of  representative  of  the  gigan- 
tic extinct  pelagic  bauds  of  mesoxoic  times.  It  is 
very  remarkable  that  there  are  no  pelagic  repre- 
sentatives of  sponges,  alcyoasrians,  sipunculids, 
brachiopods,  lamollibranchs,  or  echinoderms,  and 
that  as  far  as  geological  evidence  goes  there  never 
have  been  any.  It  is  very  easy  to  conceive  from 
the  analogy  of  other  forma  which  have  become 
modified  for  pelagio  life  bow  any  oneof  these  might 
have  assumed  a  pelagic  dross.  The  birthplace  of 
all  animal  and  plant  life  lay  in  the  sen,  anil  it  is 
probable  that  a  considerable  part  of  the  earliest  life 


REMARKABLE  STEAMSHIPS. 

milEKE  are  now  building  in  the  United  State* 
I  two  ships  which,  for  speed  and  general  ex- 
cellence of  locomotion,  areoxoected  to  far  tran- 
scend any  vessels  at  present  afloat.  One  of  these, 
the  dome  steamer  Mt'.tur,  is  in  course  of  construc- 
tion at  Nyaek,  on  the  Hudson.  She  is  the  inven- 
tion of  Mr.  A.  P.  Bliv«n,  of  Brooklyn.  The 
engines  are  capable  of  msking  3-10  revolutions  per 
minute,  which  gives  a  velocity  of  the  wheel  of 
over  forty-five  miles  per  hour,  so  that  it  is  expected 
that  the  Mtteor  will  bo  able  to  make  fully  twenty- 
five  miles  per  hour,  and  thus  complete  the  distance 
from  New  York  to  Claeenstowa  or  Bristol  in  a 
little  over  five  days.  The  vessel  is  being  built 
entirely  from  American  materials  by  American 
!  mechanics,  and  is  intended  aa  the  pioneer  of  a 
class  of  large  steel  a  teamen  which  will  follow  in 
rapid  succession.  A  new  feature  of  the  engines  is 
that  the  high-pressure  cylinders  are  inclosed  within 
I  the  low-pressure  cylinders,  only  two  cylinders 
;  being  visible :  and  this  method  will  prevent  con- 
densation in  the  cylinder,  thus  saving  all  the  power 
of  the  steam.  The  vessel  will  bo  supplied  with  a 
steam  generator  of  the  water-tube  pattern— which 
is  practically  four  boilers  in  one,  having  two  smoke 
stacks,  each  lit.  in  diameter  and  jolt,  high,  four 
steam  safety  valves,  and  four  firegrates.  The  boilers 
when  set  up  are  oval  in  shape,  having  7*>q.  ft.  of 
grate-snrface,  3,5'~>0*q.  ft.  of  heating-surface,  two 
centre  cylinders  of  steel,  22tn.  in  diameter  and  13ft. 
long,  and  7.850ft.  of  steel  tubing.  Every  part  of 
the  boiler  will  be  tested  to  4,0301b.,  and  inspected 
to  8001b.,  thus  allowing  a  working  pressure  of 
5501b.  The  MtUor  will  be  IMft,  in  length  over 
all;  length  at  water-line,  132ft.  Gin.;  length  on 
keel,  12Vft-  Gin. :  depth  of  hold,  lCft  Gin. ;  draught 
of  water  aft,  lift. ;  tonnage,  carpenter's  measure- 
ment, 512,33.100.  Nothing  will  bo  seen  above  her 
deck  except  the  pilot-house  and  ainike-stacks. 
Last,  but  not  least,  no  one  need  be  exposed  on  a 
steamer  of  this  type,  for  in  stormy,  rough  weather 
she  can  be  closed  up  perfectly  watertight,  and 
driven  through  and  over  the  heavi 

Several  companies  have  bee 
ittttrtr  steamers. 

The  second  singular  vessel  in  course  of  construc- 
tion is  the  fhvamr,  now  being  built  at  Hastings,  on 
the  Hudson.  The  principle  of  this  steamship  is 
the  invention  of  Mr.  ltjbert  Fryer,  of  New  York. 
It  is  stated  to  be  a  kind  of  marine  velocipede  on 
three  wheels,  the  hall  not  being  intended  to 
touch  the  water.  The  most  curious  point  of  the 
invention  is  that  tbe  support  of  the  ship, 
the  float,  as  it  were,  and  the  propellers  are 
one  and  the  some.  The  vesiel  floats  on  three 
spheres,  made  of  sheet  steel,  one  forward  and  two 
stern;  each  of  these  is  fitted  with  flanges,  which 
surround  nearly  the  wholo  of  the  circumference, 
and  act  as  paddles.  The  spheres  are  so  arranged 
that  they  can  be  worked  backward  and  forward, 
or  one  worked  backward  and  the  others  forward 
simultaneously,  so  that  the  vessel  may  be  turned 
completely  round  in  her  own  water ;  and  with  such 
a  rapid  power  of  turning  no  rudder  will  be  neces- 
sary. The  whole  vessel  is  made  water-tight,  so 
that  in  the  event  of  tho  wheels  or  spheres  being 
broken  or  disabled,  or  the  vessel  cspsisod,  it  will 
still  possess  sufficient  buoyancy  to  prevent  it  from 
■inking.  The  spheres  are  provided  with  a  flanged 
keel,  to  adapt  tbe  vessel  for  use  ou  rails  in  case  of 
crowing  an  isthmus,  or  for  being  run  upou  land 
for  repaira.  The  ship  is  designed  only  for  pas- 
senger traffic,  and  it  is  asserted  that  its  peculiar 
construction  gives  increased  accommodation, 
greater  safety,  and  a  higher  rite  of  spied  than 
ihit  now  attained.  The  tkrenie  will  be  22tft.  long 
aud  I30ft.  wide,  the  spherinel  wheels  being  21ft. 
m  diameter,  and  drawing  5ft-  when  loaded.  The 
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trial  of  a  small  model  of  the  steamer  excited  great 
interest  recently  on  the  Harlem  rivor,  end  it 
travailed  equally  well  on  lead.  The  inventor 
claims  that  aa  much  difference  eziate  between  it  and 
an  ordinary  boat  a«  between  a  waggon  mounted  on 
wheel*  and  one  that  ahonld  reat  on  the  ground, 
and  be  dragged  along  the  surface  by  means  of 


EE  CENT  ADVANCES  IN  PHOTO- 
GRAPHY.—VII- • 

By  Capt.  A»xky,  K.E.,  F.R.S. 
{Concluded from  payt  689.) 

I NOW  come  to  the  one  other  destructive  agent 
of  the  photographic  image,  and  that  is  bromine ; 
and  while  I  am  on  the  subject,  I  ahould  like  to 
ahow  you  a  neat  way  of  exposing  a  transparency. 
It  ta  not  mine,  and  therefore  I  can  praiae  it. 
Through  Mr.  Bolaa'a  kindness  I  hare  here  a  phos- 
phorescent plat*  made  with  calcium  sulphide, 
which  I  propoae  to  expose  to  light,  then  to  uae  it 
aa  a  aouxce  of  illumination  for  obtaining  a  trana- 
pareney. I  now  expose  the  phoephoreaocnt  plate  to 
the  light  from  magnesium  wire,  and  then  placing  it 
over  a  negative  behind  which  la  a  sensitive  plate, 
expose  for  30  aeconda.  I  next  take  a  little  bromine 
water,  and  brush  it  acroaa  the  exposed  sensitive 
plate  ;  I  rinse  with  water,  and  develop  with  ferroua 
oxalate,  Aa  I  ahewed  yon  in  a  former  lecture,  the 
ferroua  oxalate  ia  a  very  fair  medium  for  cutting 
off  the  radiation  which  affects  a  bromide  plate,  and 
to  I  oaa  derelop  it  before  you.  The  image  begins 
to  appear,  and  by  dogrees  we  hare  the  image  pretty 
pertoct,  except  that,  where  the  bromine  haa  acted 
there  the  image  ia  totally  destroyed,  or  very  nearly 
so.  Thia  ia  a  very  aimple  experiment,  but  I  did 
it  for  the  purpose  of  leading  you  to  another 
important  point  with  regard  to  gelatine  plates. 
MM  of  you  are  aware  that  when  you  have  a  pure 
bromide  plate,  it  ia  very  eaaily  reverted  aa  they 
call  it :  that  ia  to  aay,  instead  ol  a  negative  there  ia 
a  tendency  for  it  to  oeoomo  a  positive.  The  reaaon 
of  that,  1  think,  will  be  found  in  a  measure  in  the 
experiment  which  I  have  just  showed  you.  When 
you  expose  a  bromide  plate  to  the  tffecta  of  light, 
anybody  who  haa  at  all  a  keen  aenso  of  smell  will 
perfectly  well  know  there  is  some  substance 
liberated  which  is  somewhat  pungent,  and  it  will 
be  found  that  it  haa  a  smell  of  bromine.  If,  t  here  - 
fare,  you  expoee  a  plate  for  a  considerable  period— 
longer  than  It  should  be,  that  ia  to  aay— to  light, 
what  is  the  first  sffecti'  The  first  effect  ia  for  the 
bromine  to  be  decomposed  at  the  aurface,  and 
bromine  to  be  liberated  in  a  gsaeoua  state;  part  of 
it  will  ascend  into  the  atmosphere,  and  part  of  it 
will  have  a  tendency  to  go  down  iuto  the  film. 
A«  the  tight  penetrates  still  further,  the  energy 
of  the  radiation  will  split  up  tho  bromide  below 
into  bromine  and  sub-  bromide,  and  so  on,  aud  the 
part  beneath  the  first  part  will  be  passed  over  by 
bromine  litx-ratod  irom  the  molecules  immediately 
bslow  ;  so  that,  by  a  continuation  of  this  emiaaiou 
of  bromine,  you  get,  first,  tho  top  practically  satu- 
rate.], as  it  were,  with  the  bromiue  from  the  lower 
P "tides,  and,  aa  we  have  just  seen,  when  you 
have  bromine  applied  to  a  plate  that  haa  been  acted 
upon  by  light.  It  destroys  lta  developable  powers— 
ia  other  words,  it  forms  fresh  bromide  of  silver. 
If  such  ia  the  case,  you  ought  to  have  a  reversal  of 
the  image  at  the  top  of  the  plate,  aud  non-reversal 
probably  at  the  bottom.  I  think  I  can  ahow  you 
thia  in  the  lantern.  1  exposed  to  gelatine  films, 
such  as  sre  pre|>ami  by  Mr.  Stebbmg,  behind  s 
plate  which  is  prepared  with  squares  of  different 
thicknesses  of  coloured  gelatine  ;  that  ia  to  say,  it 
allows  different  gradations  of  light  to  pass  through. 
<ju  these  graduated  thicknesses  of  gelatine  are 
painted  opaque  numbers.  No.  1  shows  the  thin- 
amount  of  gelatine,  and  No.  25  shows  the 
amount  of  gelatine.  With  a  modorato 
»  to  light  of  a  gelatine  plate  behind  such  a 
a,  the  whole  of  these  opaque  numbers  ought 
to  appear  transparent  on  a  more  or  less  opaque 
background  plate,  when  devoloped  aud  fixed. 

Now  1  will  show  yon  an  experiment  demon- 
strating what  over-exposure  will  do.  Two  of 
Stebbtng's  films  were  placed  face  to  face,  and 
exposed  for  a  considerable  time  to  light  behind  a 
graduated  scre-u.  The  results  are  befure  you.  On 
the  film  nearest  the  graduated  screen,  the  whole  of 
the  numbers  as  far  as  twenty  are  reversed  ;  that  is, 
appear  opaque  on  a  transparent  background.  On 
the  bottom  film,  except  No.  1,  the  whole  of  the 
gTadattuns  are  perfect ;  that  ia  to  aay,  there  is  not 
a  reversed  image  at  all.  Thus  you  see  that  a  re- 
versal takes  place  in  the  top  part  of  the  film,  and 
not  at  the  bottom.  That  ia  the  point  I  wish  to 
bring  before  you.  No  doubt  this  reversing  action 
is  partly  due  to  the  bromine  which  passes  over  tho 
molecules  which  lie  immediately  below  it.  Not 
only  that,  however,  but,  if  you  enter  into  the 
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chemistry  of  the  thing,  you  will  find  that  gelatine 
will  take  up  the  bromine,  a*  it  is  liberated,  though 
slowly  ;  and  that,  when  bromine  combines  with 
gelatine,  one  of  two  things  happens-  -it  either  re- 
places and  liberates  hydrogen,  or  else  a  molecule 
which  haa  the  properties  of  hydroxy).  Either  of 
these  will  combine  with  bromine  to  form  hydro- 
broroic  add,  or  yet  another  compound  of  bromine, 
which  is  equally  ready  to  destroy  the  photographic 
image  as  bromine  itself,  or  as  any  oxidising  agent 
such  aa  I  showed  you  just  now. 

Now,  before  I  quit  the  aubject  of  oxidising 
agents,  1  ahould  like  to  introduce  to  your  notice  a 
very  remarkable  utilisation  of  this  oxidising  process 
of  photography  which  was  proposed,  snd  not  only 
proposed,  but  carried  out— there  is  a  great  distinc- 
tion between  the  two,  far  we  often  hear  propositions 
made  by  men  who  perhaps  never  have  the  pluck  to 
carry  them  out— by  Mr.  Bolas.  Ho,  first  of  all, 
took  an  ordinary  gelatine  negative  with  proper 
gradations  of  light  and  shade.  Then  he  wanted 
to  reproduce  it,  so  he  took  a  gelatine  plate,  and 
immersed  it  in  bichromate  of  potash,  allowed  the 
film  to  dry,  and  then  exposed  it  to  light  behind  tho 
negative  to  be  reproduced.  You  will  see  that  in 
this  exposure  to  light  he  had  an  oxidising  agent 
present  in  his  film,  and  that  the  oxidised  parts  wore 
acted  upon  by  light,  leaving  the  other  part  intact, 
snd  by  that  means  he  got  a  reversed  image.  Now, 
he  was  aided  by  the  fact  that  the  gelatine  ia  ren- 
dered insoluble  to  a  large  extent  by  bichromate  of 
potash,  but  still  that  ia  not  everything. 

Another  use  of  oxidising  agents  is  to  enable  us  to 
get  rid  ef  fog.  If  you  have  a  gelatine  plate  which 
haa  been  expoaed  to  light,  and  so  haa  been  fogged, 
you  can  get  rid  of  that  fog  by  immersing  it  in  bichro- 
j  mate  of  potash.  I  have  here  a  fogged  emulsion  plate 
of  which  the  upper  half  haa  been  immersed  in  bichro- 
mate of  potash,  the  bottom  half  ia  completely  veiled, 
but  you  will  notice  how  beautifully  clear  the  top 
half  ia,  where  tho  plate  has  been  immersed  in  the 
bichromate. 

The  next  subject  I  wish  to  treat  of  ia  one  which 
has  bean  much  misunderstood  by  many.  On  this 
plate  ia  pasted  tin-foil,  with  various  figures  cut  on 
it ;  first,  there  is  a  circle,  then  a  line  acroaa,  and  so 
ou.  The  image  of  these  figures  I  now  throw  on  a 
monster  gelatine  plate,  the  thickness  of  the  glass 
being  some  J  la.  Now  I  ask  you  to  observe  what 
you  see  on  it.  Tou  see  every  figure  sur- 
rounded by  a  halo.  Thus,  the  circle  ia  surrounded 
by  a  ring.  Ynu  have  a  halo  round  every  part  of 
the  images  (Fig.  1).    If  you  oome  to  analyse  it, 


ft  C./. 


you  will  find  that  the  halo  surrounding  the  bright 
cross  is  made  up  of  a  series  of  rings  similar  to  that 
ring  which  aurrounda  the  clot  of  light.  Now,  I 
have  here  some  wonderful  elixir  to  get  rid  of  these 
haloes.  I  touch  the  back  of  the  plate  where  the 
cross  falls  with  asphaltum,  the  halo  vanishes.  I 
move  the  plato  a  little,  to  get  a  fresh  surface,  and 
with  red  varnish  I  again  touch  tha  back  of  this 
plate,  behind  the  cross,  and  now  I  have  a  white 
cross  oa  a  rod  background:  to  put  the  matter  in 
words,  according  to  the  medium  you  place  on  the 
back  of  the  plate,  so  is  tho  reflection  toned  down. 
If  I  use  a  rod  varnish,  thia  halation  will  have  but 
little  effect  on  the  photographic  plate,  because  it  is 
red,  and  these  red  rays  do  not  much  affect  the  pro- 
duction of  a  change  in  the  sensitive  aalt.  The 
meet  perfect  cure  for  halation  is  Brunswick  black  ; 
there  is  no  reflection  from  the  back  of  the  plate, 
and  by  that  means  you  get  rid  of  any  tendency  to 
f uzziness  of  the  image,  which  was  often  a  disgrace 
to  photographere'  pictures.  1  will  now  throw  on 
the  screen  one  or  two  of  the  absolute  photographs 
showing  different  halations.  One  is  from  an 
ordinary  plate,  the  other  from  a  thick  glass  piste ; 
when  the  thick  one  coshes  on  the  screen,  instead  of 
the  cross  remaining  where  it  was,  it  spread  out 
considerably  (Fig  2).  When  you  come  to  analyse 
it  mathematically,  you  will  find  the  diameters  of 
th.se  ringa  depend  ou  tho  thickness  of  the  glsss, 
together  with  the  critical  angle  of  reflection  fur  ths 
glass  employed  :  that  the  greatest  intensity  in  the 
ring  is  fixed  by  the  critical  angle  alone.  That  is  a 
very  important  point,  because  there  has  been  a 
good  deal  of  controversy  about  it.  I  think  what 
you  saw  on  the  gelatine  plate,  and  what  you  see  on 
the  screen  now,  ought  to  settle  that  point  for  ever. 
1  will  show  you  some  plates  taken   with  an 


asphaltum  backing  ;  it  is  of  no  use  giving  improper 
backing  ;  if  you  have  anything  which  wul  reflect 
blue  light,  yon  get  this  blurring  of  the  image. 
With  a  plate  prepared  with  a  backing  of 
asphaltum,  you  can  even  expose  it  to  a  bright 
imago  of  the  sun  without  getting  a  halo  round  it. 
An  astronomer  in  Germany  has  recently  deluded 
the  French  Meteorological  Ofliee  into  believing 
that  he  has  photographed  the  corona  in  full  sun- 
light, but  when  yon  coma  to  inquire  into  the 
matter,  this  corona  is  nothing  else  than  the  hala- 
tion ;  not  only  that,  but  he  nas  found  the  most 
extraordinary  rays  shooting  out  from  it  at  certain 
timea.  When,  however,  you  come  to  investigate 
the  question,  you  will  find  thai  these  wonderful 
rays  which  are  supposed  to  proceed  from  the  sun, 
and  thus  to  influence  our  earth,  are  nothing  more 
than  a  certain  refieetiun  which  the  laws  of  optics 
tall  us  ought  to  be  there.  Here  ia  a  simple  method 
by  which  photographers  can  always  be  sure  of 
seeing  what  amount  of  blurring  they  may  get.  If 
they  take  the  trouble  to  place  a  gelatine  plate,  or 
any  plate  they  wish  to  try,  in  contact  with  a  slit 
cut  in  tinfoil,  and  then  look  through  the  back  of 
the  glass  at  a  strong  light,  thev-  will  fiod  it  has 
more  or  less  blurring  round  the  slit. 

Having  so  far  digressed,  I  may  nay  that  the 
reason  why  you  get  apparently  greater  reversal  in 
a  photograph  taken  on  a  glass  plate  than  yon  do  in 
a  {taper  negative,  is  because  there  ia  none  of  this 
halation  to  kelp  it. 

There  ia  also  another  reason  why  reversal  is  more 
difficult  to  secure  on  paper,  in  that  the  bromine 
has  two  ways  to  escape,  one  through  the  paper 
and  the  other  through  the  surface  of  the  bro- 
mide. 

Now  I  will  ahow  you  how  you  can  get  rid  of  this 
reversal  altogether.  The  film  before  you  was  ex- 
posed 60  seconds  behind  a  negative  to  the  full  sun- 
light, yet  there  ia  no  reversal  on  it.  How  is  that  V 
Simply  because  I  gave  it  something  which,  instead 
of  allowing  the  bromine  to  attack  the  bromido  of 
silver,  that  had  been  altered  by  light,  at  once  took 
it  up.  The  substance  employed  was  potassium 
nitrite.  This  shows  that,  if  you  want  to  get  rid  of 
the  reversal  of  the  image,  you  must  give  the  plate 
something  which  will  very  rapidly  absorb  brumine, 
and  I  should  say  something,  if  possible,  which  ia 
not  organic,  for  the  reason  1  have  already  stated  to 
you. 

I  now  oome  to  a  description  of  a  most  useful 
instrument  introduced  by  Mr.  Waruerke,  which  ia 
knoan  as  a  sensitometer.  It  consists  of  squares  of 
coloured  gelatine  of  different  opacities,  through 
which  light  is  allowed  to  fall  on  a  sensitive  plate. 
The  method  of  operating  is  veiy  much  the  way  in 
which  I  operated  just  now.  First,  a  phosphorescent 
tablet  is  exposed  to  magnesium  light,  and  then 
allowed  to  rest  a  minute,  placed  in  contact  with 
the  leuxitometer  plate,  which  ia  ia  front  of  the 
plate  to  be  tried.  Tho  exposure  lasts  for  bslf  a 
minute,  and  the  plate  is  then  developed.  The  last 
distinct  number  seen  upon  the  plato  by  reflected 
light,  before  fixing,  is  read  off.  By  a  simple  tablo 
you  are  able  to  see  the  comparative  sensitiveues* 
of  two  particular  plates  of  the  same  kind.  Here, 
owing  to  Mr.  Waruerke'a  kindnea,  1  have  an  <n- 
Isrged  apparatus,  showing  the  way  in  which  you 
roail  off  tin'  smsitomoter,  Suppose,  f...r  ir.'Uacv. 
you  find  the  last  number  on  one  plate  to  be  10  in  the 
one  case,  and  10  on  another,  if  you  take  two  such 
plates  out  in  the  field  in  the  same  light,  and  yon 
want  to  know  how  much  exposure  to  give  in  the 
one  that  registers  lo.  knowing  that  necessary  for 
the  one  reading  20,  how  are  you  to  do  it  r  You 
take  Mr.  Warnerke's  instrument,  such  aa  we  have 
here  ibut  in  miniature,  of  course),  you  place  this 
opening  at  'JO.  you  then  oast  your  eye  on  the  ring, 
look  at  Hi,  and  find  that  the  one  that  registers  m 
is  three  times  more  rapid  than  tha  one  that  registers 
1*1,  and  expose  accordingly ;  so,  in  the  same  way, 
if  you  had  one  that  registered  'i'>.  which  ia  a  vary 
high  degree  of  sensitiveness,  and  another  12,  you 
would  find  that  you  would  have  to  give  the  one  3d 
timea  more  exposure  than  the  other. 

This  leads  me  on  to  the  measurement  of  the 
intensity  of  light,  for  if  we  want  to  know  any- 
thing aboutour  plates,  we  must  know  what  bright- 
ness of  liktht  we  have.  I  again  have  to  allude  to 
Mr.  Waruerke.  He  has  introduced  an  actinometer 
which  ia  dependent  on  phosphorescence  for  ill 
value.  I  have  here  a  phosphorescent  tablet  which 
has  been  as  little  illuminated  aa  iMsaible.  Now  I 
will  throw  the  spectrum  upon  it.  Thia  bright 
spectrum  of  phosphorescent  light  extends  into  tho 
ultra-violet,  but  stops  short  at  the  place  in  the 
indigo,  where  the  phosphorescent  light  is  emitted, 
that  ia  to  aay,  one  spectrum  ends  where  tho  other 
begins.  Mr.  Waruerke  has  ah  iwn  us  that  by  ex- 
poting  such  a  phosphorescent  tablet  to  the  action 
of  light,  by  an  ingenious  contrivance,  he  is  able  to 
tell  tho  photographic  value  of  the  particular  light. 
Them  are  some  bright  days  ia  summer,  the  light  Ol 
which,  when  spread  out  in  a  spectrum,  let  us  re- 
present by  a  rectangle,  that  is  to  say,  they  are  all  of 
equal  intensity.  1  do  not  aay  they  are,  but  you 
can  represent  them  as  such.  There  are  other  days 
in  autumn  or  winter  in  which  the  ultra- violets  will 
very  much  decrease. 


If  you  julge  tho  exposure 
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by  tbo  eye,  70a  may  be  entire];  wrong,  and  if  yon 
are  ueing  a  iodide  plate,  yon  may  only  giro  ono- 
third  of  tho  exposure  yon  ought  to  give:  for 
.  ii  .  uly  one-fourth;  for  bromide  about  ono- 
hail  If  yon  are  using  one-half  iodide  and  one- 
half  bromide,  you  would  give  only  two-thirds  of 
what  yon  ought  to  giro,  so  that  the  eye  it  no  exact 
judge  of  the  expoeure  you  ought  to  give;  it  de- 
pends on  the  amount  of  rays  which  exist  in  the 
ultra-violet,  and  that  can  only  bo  told  by  a  photo- 


USEFUL  AND  SCIENTIFIC  NOTES 


Putrefaction  and  Antiseptics — M.  Le  Bon 
has  lately  obtained  results  which  seem  to  hare 
important  practical  bearings.  The  "  nurmal 
timid  "  bo  UKd  for  putrefaction  was  an  aqueous 
solution  eontaiuing  hashed  meat  to  the  extent  of  a 
tenth  of  its  weight,  lie  finds  that  the  disinfectant 
power  of  any  antiseptic  is  weaker  tho  older  the 
putT«f action  (new  products  are  given  off,  in  time, 
by  tho  putrefying  liquid,  that  are  not  so  easily  de- 
stroyed}. Measuring  the  power  of  antiseptics  by 
their  disinfectant  properties  on  a  given  weight  of 
the  normal  liquid,  the  strongest  disinfectant*  appear 
to  be  (in  order  ,  permanganate  of  potash,  chloride 
of  lime,  sulphate  of  iron  acidified  with  acetic  acid, 
carbolic  acid,  and  the  glyceroborates  of  sodium  and 
potassium.  There  is  no  parallelism  between  dis- 
inf  octiut  action  and  action  on  microbe*.  Thus,  per- 
manganate of  potash,  so  strong  in  the  former 
respect,  bas  no  appreciable  action  on  microbes; 
alcohol,  a  strong  preventer  of  microbe*,  i*  very 
weak  as  a  disinfectant.  Nor  is  the  parallelism 
between  the  purer  of  preventing  putrefaction  and 
that  of  stopping  it  when  it  has  ariaen.  Alcohol  and 
carbolic  acid,  preservative  agent*  par  tjettUntt, 
have  very  little  rffnet  on  putrefaction  once  com- 
menced. With  exception  of  a  very  small  number 
of  substances  that  aro  strong  poisons  (a*  bichloride 
of  mercury  1,  most  antiseptics,  and  notably  earbolic 
acid,  havo  very  little  action  on  hacteria.  M.  Lo 
Bon  has  at  present  carbotiaed  solutions  several 
monthB  old,  rich  in  bactoiia  ;  indeed  he  think*,  thi* 
soiii  one  of  the  best  liquid*  for  preserving  live 
bacteria  a  leng  time.  There  is  no  parallelism  be- 
tween the  virulent  power  of  a  substance  in 
putrefaction  and  the  toxical  power  of  volatile  com- 
pounds given  off  by  it — indeed  these  properties) 
seem  to  be  oven  iu  inverse  ratio.  A  frog  is  placed 
in  an  inclosute  with  some  of  the  liquid.  When 
putrefaction  sets  in,  a  very  fetid  odour  is  produced 
and  the  liquid  swarm*  with  hacteria,  and  is  known 
to  be  very  virulent  if  injected  under  tho  skin  of  an 
animal ;  but  tho  frog,  merely  breathing  tbo  effluvia, 
takes  no  harm*  After  two  months,  the  liquid  cease* 
to  b'.re  virulent  properties,  but  the  animal  breath- 
ing its  volatile  product*  is  killed.  The  very  small 
quantity  of  products  of  advanced  putrefaction 
necessary  to  kill  an  animal  by  simple  mixturo  with 
air  incvex  those  volatile  alkaloids  to  be  extremely 
poifonous.  M.  Lo  Bon  ascertained  that  they  are 
M  to  man.  He  knows  only  a  very  small  number 
of  substances,  such  as  nicotine,  )>ru**ic  acid,  and 
DM  new  alkaloid  be  lately  rxtrcted  from  tobacco, 
that  arc  as  poisonous.  The  experiments  explain 
the  evil*  arising  from  bodies  long  buried,  and 
prove  that  the  atmofphcre  of  cemeteries  may  be 
very  dangerous. 

Electric  Hallways  —  Tho  development  of  elec- 
tric railways  and  tramway*  is  now  ooniidcratile. 
1'utting  aside  numerous  lines  that  are  merely  talked 
of  orpm  ireful, those  which  are  working,  authorised, 
or  in  course  of  constructiou.show  a  total  length  (ac- 
cording to  tho  Rcttw  Jmiuitrietle,  July  In)  of  KiG 
kilometres— i.e.,  about  U«i  miles,  and  grants  are 
becoming  even  more  numerous.  Tho  line*  actually 
ut  work  are  those  of  I.icbterfelde  (about  2  8  kilo- 
metres in  length!,  and  that  from  tbo  Spandituer 
liock  to  Cbarlottenberg,  near  Berlin;  another  line 
from  Tort  Rush  to  Bush  Mills,  in  tho  north  of  lre- 
laui,  l.ii  been  inaugurated  'length  about  10  kilo- 
metre*),  and  also  in  Holland,  one  from  Zandvoort 
to  Kcstverlorcn  length  a  littlo  over  two  kilo- 
metre*  )  Among  lines  authorised  or  in  construc- 
tion, the  following  ore  noted  In  Austria,  the 
M  i  cling  line,  near  Vienna  '-,  kilnmotres),  to  be 
constructed  by  the  Southern  Railway  Company 
there.  Iu<ierm*ny,  tho  line  from  Wiesbaden  to 
N  .irnbcrg  (two  kilometres  ,  and  that  from  tho  Royal 
Minis  of  Saxony  to  /ankercde.  In  Englind,  a  line 
under  tho  Thames,  connecting  Charing-cross  and 
Waterloo  Stations  !  I  _  kilometres) ;  also  a  line  in 
f-  utli  Wales  il/l  kil 'metres!,  for  which  tho  force 
will  be  derived  from  fall  of  water.  In  Italy,  Turin, 
Mid  Mili:i  « ill  soon  begin  the  construction  of 
electric  tramway*.  In  America  the  T.dison  Com- 
pany bavo  arranged  in  the  working  of  NO  kilo- 
mttira  on  ono  of  tl.n  great  lines  from  New  York. 
Anoibersruall  line  (1">  kilometn)  :s  to  be  made  at 
St  Louis,  :n  Missouri,  by  Mr.  HeUler. 

Tni  widening  of  tho  grand  canal  from  Rotter- 
dam to  the  sea,  estimated  to  coat  43,800  Hot 
neatly  I'j.TOO— i*  to  be  carried  out  forthwith. 
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THE  ADDRESS  IN  BIOLOGY 

THE  Address  in  Section  D  was  delivered  by  the 
President,  Dr.  Arthur  Gam  gee,  F.R.9.,  who 
took  for  hi*  subject  the  growth  of  our  knowledge  of 
the  function  of  secretion.  Id  commencing,  the 
Trend)  nt  paid  a  tribute  to  the  memory  of  Darwin, 
and  reviewed  the  writing*  of  the  late  Prof.  F.  M. 
Balfour,  who  was  appointed  in  MM  one  of  the  two 
general  secretaries  of  the  Association .  The  subject 
proper  of  the  address  waa  of  purely  technical  in- 
terest, but  Dr.  Gamgve  commenced  by  explaining 
tho  opinions  of  the  ancient*  with  regard  to  secretion, 
and  then  passed  in  review  the  teachings  of  tho  dis- 
tinguished men  who  have  laboured  to  unravel  the 
mysteries  of  secretion.  Tbo  ancient*,  even  Galen, 
held  that  the  glands  were  sieve*  or  colander*  which 
■erved  to  strain  off  from  the  blood  purely  excrc- 
mentiti  >us  substance* ;  and  strangely  enough  they 
did  not  regard  the  liver  and  kidneys  a*  glands,  but 
placed  them  among  the  vi»ocra,  The  researches  of 
Johannes  Muller,  published  in  IS30,  seem  to  have 
been  tho  first  tuoceasf  ul  attempt  to  place  the  sub- 
ject clearly  before  students,  and  of  Muller  Dr. 
Gntngee  say*  he  will  probably  be  the  last  man  of 
whom  it  will  ever  be  said  that  he  was  at  once  the 
greatest  comparative  anatomist  of  his  time,  and  the 
most  philosophical  and  original  of  all  contemporary 
physiological  writer?.  With  brief  reference-  to  the 
work  of  Schwann,  Purkinje,  and  Henle,  the  Troei  • 
dent  reviewed  the  labours  of  John  Goodsir,  and  of 
Bowman,  and  then  went  on  to  describe  the  dis- 
coveries of  Carl  Lud  wig,  to  whom  belong*  tho  credit 
of  having,  above  all  other*,  brought  the  light  of 
experimental  physiology  to  bear  upon  the  subject  of 
secretion .  Ludwig  discovered  that  during  secretion 
heat  is  e vol  ved  in  the  gland*,  which  i*  the  strongest 
proof  we  have  that  the  act  of  secretion  is  the  result 
of  the  living  a-tivity  of  tho*e  ultimate  unit*  of  the 
glands,  the  gland-cells.  Tho  work  of  later  investi- 
gators was  noticed  at  considerable  length  by  Dr. 
Gimgee,  who  summed  up  a  voluminous  but  valu- 
able address  with  the  following  conclusion  :  — 

The  complicated  studies,  of  which  I  have 
attempted  to  give  you  a  brief  sketch,  have  led  to 
our  forming  certain  clear  general  conceptions  in 
referenco  to  the  process  of  secretion.  They  have 
brought  into  greater  prominence  the  dignity,  if  I 
may  use  the  expression,  of  the  individual  cell.  The 
process  of  secretion  appears  as  the  result  of  the 
combined  work  of  a  Urge  number  of  these  unit*. 
Each,  after  the  mannerof  an  independent  organism, 
use*  oxygen,  form*  CO*,  evolve*  beat,  and  derives 
it*  nutriment  from  the  medium  in  which  it  live*, 
and  perform*  chemical  operation*  of  which  the 
results  only  are  imperfectly  known  to  us,  and  which 
depend  upon  peculiar  endowments  of  the  cell  proto- 
plasm, of  which  the  causes  are  hidden  from  u*.  So 
long  as  the  protoplasm  is  living,  the  gland-cell  re- 
tain* it*  power  of  discharging  its  functions,  and  in 
many  cases  doc*  to,  so  long  as  the  intercellular 
liquid  furnishes  it  with  the  materials  required.  In 
tome  cases,  however,  the  gland-cells  are  specially 
sensitive  to  a  variation  in  the  composition  of 
the  nutrient  liquid,  certain  constituents  of  which 
appear  to  stimulate  the  protoplasm  to  increased 
activity.  In  the  higher  animal*  the  cells,  particu- 
larly iu  certain  glands,  are  in  relation  to  nerves 
which,  when  stimulated,  affect  in  a  remarkable 
manner  the  transformations  of  their  protoplasm, 
leading  to  an  increased  consumption  of  oxygen,  an 
increased  production  of  carbonic  acid,  an  increased 
evolution  of  heat,  and  an  increased  production  of 
those  matters  which  the  cell  eliminate*  and  which 
constitute  it*  secretion.  This  historical  survey  of 
the  growth  of  our  knowledge  of  the  process  of 
secretion  exhibit*  the  characteristic  features  of 
biological  advancement.  Comparative  anatomy  bos 
been  the  foundation  of  observation  of  facts  and 
physical  experiment,  the  road  to  physiological 
research.  At  various  stages  tho  value  of  hypotheses 
has  been  well  illustrated,  and  whenever  they  have 
had  to  make  way  for  the  broader  and  truer  inter- 
pretations suggested  by  the  accumulation  of  facts 
and  greater  precision  of  observation,  it  has  been 
demonstrated  that  tho  process  of  observation 
is  not  one  of  simple  tight  but  of  complex  ratiocina- 
tion. 

In  the 

Department  of  Anthropology, 

Professor  W.  Boyd  Hawkins,  delivered  an  address 
on  the  present  phase  of  tho  Antiquity  of  Man. 
in  which  be  said :—  I  propose,  to  place  before  you 
the  present  phase  of  toe  inquiry  into  the  antiquity 
of  man,  and  to  point  out  what  wo  kuow  of  the 
conditions  of  life— though  our  knowledge  of  them 
it  imperfect  and  fragmentary— uud<  r  which  man 
hat  appeared  in  the  Old  and  in  tho  New  Worlds. 
The  rudely  chipped  implements  left  by  the  primeval 
hunters  in  the  beds  of  gravel  of  Hampshire  and 
Wiltshire,  and  along  the  shores  of  Southampton 
Water  and  elsewhere,  are  eloquent  of  tho  pretence 
of  man  in  this  district,  at  a  time  when  there  was 


reiudo. 


1  Water,  and  the 
td  over  tho 


site  of  this  busy  mart  for 


ships  :  when  the  Isle  of  Wight  was  not  an  island, 
and  the  River-drift  hunter  could  walk  across  from 
Portsmouth  to  Cowes,  with  nu  obstacle  excepting 
that  offered  by  tho  rivers  and  morasses.  Professor 
Boyd  Dawkins  then  gave  a  re'sumr  of  the  dis- 
coveries made  in  various  parts  of  the  world,  and 
concluded  with  the  following  summary  : — 

Thus  in  our  survey  of  the  group  of  animal* 
surrounding  man  when  he  first  appeared  in  Europe, 
India,  and  North  America,  we  see  that  in  all  three 
regions,  to  widely  removed  from  each  other,  the 
animal  life  was  in  the  tamo  stage  of  evolution,  and 
"the old  order"  was  yielding  "place  unto  the 
new."  The  River-drift  man  is  proved  by  his 
surroundings  t3  belong  to  thn  pleistocene  age  in 
all  three.  The  evidence  of  Fahsalithic  man  in 
South  Africa  teems  to  mo  unsatisfactory,  because 
as  yet  the  ago  of  tho  deposits  in  which  the  imple- 
ment* are  found  has  not  been  decided 

It  remain*  now  for  u*  to  sum  up  the  result*  of 
this  inquiry,  in  which  we  have  been  led  very  for 
afield.  The  identity  of  the  implements  of  the 
River-drift  hunter  prove*  that  he  was  in  the  same 
rude  stale  of  civiliiation,  if  it  can  be  called 
civilisation,  in  the  Old  and  New  Worlds,  whan  the 
hand  of  the  geological  clock  pointed  to  tbo  same 
hour.  It  is  not  a  little  strsnge  that  hi*  mode  of 
life  should  have  been  the  same  in  the  forest*  to  tho 
north  and  south  of  the  Mediterranean,  in  Palestine, 
in  the  tropical  forests  of  India,  and  on  the  western 
shore*  of  tin-  Atlantaa.  The  boater  of  the  reindeer 
in  the  valley  of  the  Delawaro  was  to  all  intents  and 
purposes  the  same  sort  of  savage  as  the  hunter  of 
the  reindeer  on  the  bank*  of  the  Wiley  or  of  the 
Solent.  It  doe*  not,  however,  follow  that  this 
idrnti  ty  of  implements  iui  plies  that  the  tamo  race  of 
men  were  spread  over  this  vast  tract.  It  points 
rather  to  a  primeval  condition  of  savagery  from 
which  mankind  has  emerged  in  the  long  ages  which 
separate  it  from  our  own  time.  It  may  further  be 
inferred,  from  his  wide-spread  range,  that  the 
River-drift  man  (assuming  that  mankind  sprang 
from  one  centre)  must  have  inhabited  the  earth  for 
a  long  time,  and  that  hi*  dispersal  took  place  be- 
fore the  glacial  submergence  and  the  lowering  of 
(be  temperature  in  Northern  Europe,  Asia,  and 
America.  It  is  not  reasonable  to  suppose  that  the 
Strait*  of  Bearing  would  have  offered  a  free 
passage,  either  to  the  River-drift  msu  from  Asia 
to  America,  or  to  American  animals  from  America 
to  Europe,  or  vice  rertti,  while  there  was  a  rait 
barrier  of  ice  or  of  sea,  or  of  both,  in  the  high 
northern  latitudes.  I  therefore  feel  inclined  to 
view  the  River-drift  hunter  as  having  invaded 
Europe  in  pre-glarial  times  along  with  the  other 
living  species  which  then  appeared.  The  evidence, 
as  1  have  already  pointed  out,  is  conclusive  that 
he  was  also  glacial  and  post-glacial.  In  all  pro- 
bability the  birthplace  of  man  was  in  a  warm  if 
not  a  tropical  region  of  Asia,  in  "  a  garden  of 
Eden,"  aud  from  this  the  River-drift  man  found 
hi*  way  into  those  regions  where  hi*  implements 
occur.  In  India  he  was  a  member  of  a  tropical 
fauna,  and  his  distribution  in  Europe  and  along 
the  shore*  of  the  Mediterranean  prove  him  to  have 
belonged  either  to  the  temperate  or  tho  southern 
fauna  in  those  regions.  It  will  naturally  be  asked, 
to  what  race  can  the  River- drift  man  be  referred  Y 
The  question,  in  my  opinion,  cannot  be  answered 
in  the  present  stage  of  thi  inquiry,  because  the 
few  fragments  of  human  bones  discovered  along 
with  implements  are  too  imperfect  to  afford  any 
cluo.  Nor  can  we  measure  the  interval  in  terms  of 
yean  which  separates  the  River- drift  man  from 
the  present  day,  either  by  assuming  that  the 
glacial  period  was  due  to  astronomical  causes,  and 
then  proceeding  to  calculate  the  time  necessary  for 
them  en  produce  their  re* nil.  .  r  J.y  an  appeal  t" 
the  erosion  of  valleys  or  the  retroceesion  of  water- 
falls. Tho  interval  must,  however,  have  been 
very  great  to  allow  of  the  changes  in  geography 
and  climate,  and  the  distribution  of  animals  which 
has  taken  place— tho  succession  of  races,  aud  the 
development  of  civilisation  before  history  began. 
Standing  before  the  rock-hewn  tombs  of  the  kings 
at  Luxor,  wo  may  realise  the  impossibility  of  fixing 
the  time  when  the  River-drift  hunter  lived  on  the 
site  of  ancient  Thebos,  or  of  measuring  the  lapse  of 
time  between  his  day*  and  the  splendour  of  the 
civilisation  of  Egypt.  In  this  inquiry,  which  is 
all  too  long,  I  fear,  for  my  audience  and  all  too 
short,  I  know,  for  my  subject,  I  have  purposely 
omitted  all  reference  to  the  successor  of  the  River* 
drift  man  in  Europe— the  Cave  man,  who  was  in  a 
higher  stage  of  the  hunter  civiliiation. 

ABSTRACTS    OF  REPORTS, 
PAPERS.  &o- 

The  Forth  Bridge. 

Mr.  il.  Baker  read  a  psp-r  on  the  ForthBridge,  in 
which  be  stated  that  to  Sir  Thou. a*  Bouch  was  duo 
the  credit  of  the  bold  proposition  to  cross  the  Forth 
iu  two  spans  of  l.tiOOft.,  and  so  avoid  the  necessity 
of  intermediate  piers  iu  unprecedented  depth*  of 
water.  That  structure,  however,  was  abandoned 
jthoTuy  Bridge,  and  A 
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continuous  putter  principle.  An  Act  had  accord- 
mgly  been  obtained  for  constructing  inch  a  bridge 
baring  two  spans  of  l,7w(t.,  two  ol  07-ift.,  four- 
teen of  l'Wft.,  and  six  of  50ft  ,  with  a  clear  head- 
way of  150ft.  above  high  water  •  prit>i»  tide*.  Not 
only  would  such  a  bridge  prove  atiffar  than  a  sus- 
pension bring",  bat  ft  would  also  bi  cheaper. 
Steel  was  to  be  used  in  the  construction  of  the 
bridge.  No  punching  or  she  .ting  would  be  allowed, 
all  holes  being  drilled  ttmruh  the  whole  thicknr** 
of  plates  ar.d  angles  after  being  put  together.  The 
•Sect  of  wind  pressure  on  the  superstructure  had 
been  carefully  guarded  against,  and  hi  thought  it 
might  bo  mid  the  bridge  would  withstand  the 
strongest  hurricane  yet  known.  The  total  length 
of  the  great  continuous  girder  was  f>,!>,;M>ft.,  or  say 
a  mile,  and  the  viaduct  approaches  J, 754ft.,  or 
rather  over  half  a  mile.  The  heaviest  train  tra- 
versing tho  bridge  would  not  deflect  the  1,700ft 
girder  more  than  four  inches,  whde  a  wind  pressure 
equivalent  to  30lb.  per  *quore  font  over  the  entire 
1.7  :0ft.  would  bend  the  riridp>'>  laterally  less  than 
nine  inchts.  A  brut  42.00(1  toss  of  steel  would  bn 
used  in  the  superstructure  of  the  main  spans,  a:id 
o,000  tons  e,f  wroueht  iron  in  Hint  of  the  viaduct 
approach.  The  total  quantity  of  me»mry  in  tbo 
piers  and  foundation  would  beabjut  l2o,UWcubic 
yxtde,  and  tho  estimated  coet  of  the  biidgo 
£l,o0O,000. 

Migrations  of  Btrda. 

Toe  Committee  appointed  at  Y"rk  fur  the  pur- 
pose ot  obtaining  observations  on  the  migration  of 
birds  at  lighthouses  and  lightship*  stated  that  their 
general  repoit  bos  been  unavoidably  delayed  in 
printing.  Tbcwaveof  migration  lhi*aeaii>u  ho*  been 
widespread  upon  tlie  greater  portion  of  our  east 
coart  aue,  but  north  ol  the  Firth  of  Fnrlh  has  been 
much  more  limited,  more  compressed  and  normal. 
The  general  ilirectinn  has  been  as  before,  from  east 
to  wist  or  south-eaht  to  north-west.  The  createst 
numerical  returns  on  the  east  coast  of  Scotland 
were  from  the  Isle  of  May,  and  the  next  greatest 
from  Bell  Book.  North  of  the  latter  birds  are 
reported  much  scarcer,  while  south  of  the  former 
there  has  been  broad  stream,  covering  the  whole 
cf  our  east  English  coast,  of  comparatively  « qual 
proportion.*,  and  v,  itl.uut  great  throb*  or  "  ruih  ■>," 
Judging  from  previous  records  by  Edwards  and 
others,  Spurn  P<  int  is  agreatpcint  of  departure  on 
the  English  ecu  ft,  and  we  have  seen  that  gray 
plover,  knot  and  bar-tailed  godwits  tboct  off  the 
land  :her  •.  because,  while  tbey  are  annually  seen 
there  and  southwaid  of  it  in  large  nuuibeis,  and  in 
fuUbrecdiiigdrrse.  nowhere  to  the  north  of  it  do  they 
appear,  except  in  Isolated  cases-  Still  the  route*  of 
spring  migrants,  while  tbey  are  usually  more  direct 
than  those  of  autumn  migrants,  are  perhaps  more 
difficult  to  trice,  u:id  our  .j'jf.i  are  far  from  perfect 
yet.  This  it  in  no  miall  measure  canted  by  the 
well-known  feet  among  nroitholortsta,  that  itl  •  al- 
ways  more  difficult  to  tlx  date*  of  departure  than  to 
fix  those  of  antral.  Large  number*  of  bird*  which 
regularly  arrive  in  the  autumn,  aa  the  greenfinch, 
chafTinch,  snow  bunting,  and  other*,  and  which 
remain  for  a  few  day*  only,  and  then  pass  on,  havo 
thi*  year  continued  for  many  weeks  and  even 
month),  resorting  in  itnincnsu  ti  ck*  to  tho  stubbles, 
where  they  found  abundant  supplies  of  food. 
Snow  buntings  have  been  considerably  in  excess  of 
anything  ko  .wn  for  many  years,  tbo  proportion  of 
old  birds  be  ug  nut  more  than  one  in  a  hundred. 
Hooded  croa*  camo  with  thoir  usual  regularity 
almost  to  a  day,  the  great  flight  crossing  Helgoland 
am  the  af  iernoon  of  October  17  and  also  on  the  IStb. 
There  was  a  corresponding  nrrival  along  the  entire 
length  of  the  east  Bt  oat  ot  England  on  the  night  of 
the  17th  or  early  morning  of  the  18th,  also  on  the 
t'.'th.  The  season  of  18SI.S2  will  long  be  remem- 
bered by  east  coast  ornithologists  for  the  number  of 
rare  visitants  which  have  appeared  from  time  to 
time,  driven  to  westward  of  their  ordinary  lines  by 
the  prevailing  winds  from  north  and  north-oast  to 
south  and  southeast,  generally  strong  and  in- 
creasing to  a  severe  gale.  The  form  of  a  migratory 
movement  is  affected  by  tho  prevailing  wind*  oven 
more  than  than  the  severity  or  otberwiae  of  the 
weather.  With  a  dry,  hot  summer  in  northern 
Europe  migration  is  always  earlier  than  in  yearn  of 
rain  and  low  temperature',  birds  breeding  sooner  in 
tho  former,  and  the  nestlings,  like  all  other  young 


,  with  dry  v.  rather  and  sunshine  developing 
;  rapidly.  Nothing  is  more  remarkable  in  the 
lomcna  of  migration  than  tho  punctuality  with 
which  certain  species  return  in  the  autumn,  one 
specie s  regularly  taking  precedence  of  another. 


The  Electric  Furnace 
A  paper  was  read  by  Prof.  Hunl 


itington  on  the 
made  by  Dr.  C. 


W.  Siemens  and  h.raseU".  Ho  said  that  the  great 
advantage  which  the  electric  furnace  poeeessea  was 
that  the  temperature  attainable  wit*  practically 
unlimited,  pnumhajrocruciblm  had  been  ustsl  in  the 
expeumcnts,  ilia  clay  ciucitKa  fusing  in  a  few 
minutes.  Anient;  other  <  x;m  rimenta  made,  wo*  the 
fusing  of  wrought  iron.  Six  pounds  was  kept 
under  the  action  it  the  arc  for  20  minute*,  and  was 
rendered  quite  unf  orgeable.   It  had  been  supposed 


that  this  result  when  previously  obtained  was  due 
to  tbo  presence  of  oxygen,  hut  in  this  experiment 
it  wan  clear  it  was  not  due  to  oxygen.  Steel  fused 
in  the  furnace  had  a  very  spongy  and  crystalline 
fracture.  White  iron  fused  with  coke  remained 
unaltered,  and  they  found  tlist  coke  wss  not  a 
satisfactory  material  for  causing  carbonization. 
One  pound  of  copper  was  put  into  the  furnace  with 
a  view  to  ascertain  whether  carbon  oould  ho  intro- 
duced into  copper  at  any  temperature.  On  open- 
ing the  f  urn  tee  only  W'l>  grains  of  copper  remained, 
the  rest  having  been  vn!a'ili*nd. — Dr.  Siemens  was 
Ml  prepared  to»ay  whe'her  Prof.  Hnntingtoo was 
right  in  saying  that  the  temperature  to  bo  obtained 
by  the  electric  furnace  w*s  unlimited,  but  th.?y 
certainly  did  not  know  where  the  limit  existed. 
They  could  obtain  intense,  heats  uuder  very  advan- 
tageous circumstance-*,  inasmuch  as  the  crucibla 
was  chemically  the  i-oolret  pait  of  the  arrangement 
and ;  he  metal  or  other  substance  to  be  acted  upon  ww 
subjected  to  the  highest  temperature.  The  experi- 
ment* they  had  made  amounted  to  a  promise  of 
interesting  results  In  certain  practical  directions. 
The  furnuoe  bad  shown  it*  wonderful  capacity  for 
converting  snbktance*  into  their  natural  or  gaseous 
condition,  and  he  believed  it  would  be  found  ex- 
tremely useful  to  chemists  sud  metallurgist*. 

Cornprcenod  Air  Locomotives. 

A  pap'r  wa*  read  by  Sir  F.  Brnmwell,  on  Com- 
pressed Air  as  applied  to  Locomotion.  Ho  de- 
j  *cril>cd  en  improved  air  tram,  running  from  Doulon 
to  Chautonay,  at  Xante",  by  the  side  of  the  river 
Loire,  A  ear  on  similar  principles  has  been  designed 
by  Sir  F.  Hramwtll  for  experimental  running  on 
the  Caledonian-road,  London.  The  novelties  in 
this  car  were  explained  to  be  a  contrivance  called  a 
"  hot  pot."  for  avoiding  the  losa  if  power  due  to 
condensation,  and  a  regulating  valve,  which 
enabled  the  driver  to  injure  that  whatever  the  pres- 
sure of  air  left  iu  his  reservoir  at  any  point  of  his 
journey  he  can  maintain  the  same  pressure  in  the 
pipes  lending  to  his  engine.  The  cost  per  mile  per 
hour  was  said  to  compare  favourably  with  horse 
traction. — Captain  (raltou  looked  forward  to  the 
displacement  of  steam  and  horse  traction  by  com- 
pressed air,  which  had  the  special  advantage  uf 
being  almost  noiseless. —Sir  J,  Hawkshaw  also 
anticipated  a  time  when  compressed  air  would  bo 
extensively  applied,  because  even  if  it  proved 
a  little  more  expensive  than  steam  it  was  prefer- 
able iu  it*  working. 

Report  on  Underground  Temperature. 

Prof.  Everett  presented  the  report  of  the  com- 
mittee on  tho  Underground  Temperature.  Iu  the 
statement  of  the  work  done  during  the  year  it  was 
meutioned  that  the  first  time  tbere  had  been  ob- 
tained reading*  of  tho  thermometer  below  tho  sea 
was  at  the  Crolt  Pit,  near  Whitehaven.  A  aum- 
mary  was  also  presented  of  the  observation*  made 
in  14  previous  years.  The  result*  of  these  went  to 
show  that  tho  increase  of  temperature  varied  in  its 
rate  of  Increase  downward*  from  ono  degree  Fah- 
renheit per  ia0ft.at  the  B»tle  Waterworks  Liver- 
pool.  I,u!l2ft.  deep,  to  Meg.  Fahrenheit  every  31ft. 
At  the  hlitt  Mine,  Weardate,  Northumberland, 
depth  l>j0ft.,  the  mean  increase  of  temtieratuni  per 
foot  is  found  to  b«  *015iiJ,  or  about  1-Ctth  ■*  a 
degree  per  foot,  or  Idee.  Fahrenheit  iu  Mft  This 
was  a  lower  ratio  than  had  been  generally  assumed, 
but  it  had  been  fairly  deduced  from  the  evidence 
contained  in  the  committee's  reports.  Reference 
was  made  to  the  experiment*  on  the  conductivity 
of  a  varittv  of  rocks  mode  by  Sir  W.  Thomson  and 
Professor  I  U  rsine  I  to  ascertain  the  escape  of  heat. 
The  results  gave  for  tho  flow  of  beat  through  a 
square  centimetre  of  the  earth's  surface  in  a  year 
414  gramme  degrees. 

Zoological  Stations. 

Tho  report  of  the  committee  appointed  for  the 
purpose  uf  arranging  for  the  occupation  of  a  table 
at  the  Zoological  Station  at  Naples,  stated  that  the 
activity  and  prosperity  of  tbe  institution  continue 
in  a  course  of  stesdy  development,  tho  number  of 
naturalists  who  have  visited  the  station  during  the 
past  year  allowing  a  regular  increase,  and  tbe  pub- 
lished results  of  tho  investigation  undertaken  by 
them  atauding  in  proportionate  ratio.  No  better 
proof  than  this  oould  be  furnished  of  the  important 
position  held  by  the  atati  m  in  relation  to  the  pro- 
gress of  zoological  science  generally.  In  the 
"Berieht"  for  1M1,  issued  by  Prof.  Dohrn, atten- 
tion is  Tory  naturally  drawn  to  this  increase  of 
working  visitors,  notwithstanding  the  fact  that 
during  tbo  ten  years  which  have  now  elapsed  since 
tho  foundation  of  the  station  at  Naples,  nearly  a 
dozen  establishments  with  a  similar  object  in  new 
have  sprung  into  existence  elsewhere.  In  no  in- 
stance, however,  con  these  kindred  institution*  be 
■aid  to  rival,  cither  in  magnitude  or  in  scope,  the 
proportion*  of  their  Neapolitan  forerunner.  Tho 
I'- .intuit  tee  appointed  for  tho  purpose,  of  aiding  in 
tbo  maintenance  of  the  Scottish  Zoological  Station 
reported  that,  with  the  aid  of  the  aum  of  £  M  voted 
last  year,  farther  investigation*  have  been  made  by 
Mr.  Romanes,  F.R.S.,  and  Prof.  Cosear  Eerart,  at 
Oban,  where,  in  addition  to  tho  ordinary  forms 


abundant  on  the  east  coast.  Anted  on  was  plentifully 
obtained  for  examination.  The  publication  of  the 
results  obtained  at  Oban  is  reserved  until  the 
further  researches  now  in  progress  are  completed. 
During  the  present  autumn,  Mr.  Romanes  ani 
l'rofa.  E  start  and  Schafer  am  at  work  on  the 
Roeehire  coast.  T>ie  Committee  respectfully  request 
that  a  sum  of  £.VI  be  voted  to  i 
expenses  of  the  itatiou. 


Prof :  Schuster  read  the  report  of  tho  Committee 
on  Meteoric  Dust.  M .  Tissandier,  he  stated,  had 
found  iu  meteoric  dust  small  particles  of  iron  in  a 
perfectly  spherical  form,  and  somo dustiest  to  him 
from  tbe  Sahara  desert  contained  similar  particles, 
which  must  have  been  at  one  time  in  a  state  of 
fusion.  Tbe  particles  also  contained  small  quan- 
titiea  of  ooball  aud  nickel.  The  reason  why  these 
^articles  are  unoxtdised  was  probably  acsounted 
for  by  tho  ahacenceof  oxygen  in  the  upper  regions 


Cave  Explorations  and  the 
Britain. 

Prof.  Biyd  Dawkins  read  a  paper  on  "fThe 
Lt|jht  thrown  hy  tbe  Exploration  of  caves  on  the 
Con  i]  neat  of  Britain  "  Prof.  Dswkins  said  that  in 
tho  .  ■  <  .mi  of  his  exploration*  he  bail  lighted  upon 
what  ho  thought  might  prove  to  be  valuable  evi- 
dence as  to  tbe  character  of  tbe  English  conquest 
of  lteitain.  In  Ism  district*  of  Settle  aud  neigh- 
bourhood the  re  were  a  large  number  of  cave*  which 
contained  many  unions  object*.  The  fliorlrig 
was  often  oompmed  of  broken  bone*  of  animal* 
used  for  food.  Iu  the  Victoria  Cave,  near  Settle, 
there  had  been  found  largo  quantities  of  Roman 
pottery.  Spindle  whorls  and  objects  like  spoons, 
with  a  hole  in  tbe  middle,  highly  polished  and 
finished,  which  on  examination  turned  out  to  be 
lironehea,  and  other  ori.aments  of  a  similar  char- 
acter were  also  found.  Articles  of  a  similar  kind 
hod  been  found  near  the  remains  of  Roman  habi- 
tations, especially  at  Yoik.  Thu*  we  were  drivm 
to  the  conclusion  that  the  people  who  left  thi»e» 
remains  in  the  Victoria  Cave  had  been  driven  to 
take  refuse  them  from  an  cueuiy.  Coin*  had  also 
been  found  there,  anil  the  evidence  pointed  to  a 
Hato  between  -p  0  and  HO  A  D.  The  Victoria 
Cave,  was,  howovcr,  only  one  of  a  number  in  which 
object*  of  a  like  chirocter  hail  been  disoovered- 
But  who  was  the  enemy  from  which  the  Roman 
provincials  lied  V  In  007  tho  British  provinciate 
ware  defeated  at  Cli»eter  by  the  invading  English, 
who  for  the  tint  lima  reached  the  Western  Sea. 
When  the  Eoglish  had  thoroughly  conquered 
these  region*  the  cave  ceased  to  be  Inhabited. 
Cave*  containing  remains  which  minted  to  the  ssmo 
period  hsd  been  discovered  at  Kirkcudbright  and 
other  parte  of  Scotland.  That  portion  ot  the 
country  was  conquered  by  the  English,  aided  by 
tho  Picts,  about  7 •'>!>,  and  Dumbarton  was  captured 
and  destroyed.  The  same  type  of  remains  wore 
discovered  in  Derbyshire,  iu  South  Wale*,  on  the 
shores  of  the  Severn,  at  Torquay,  and  elaewhere. 
Devon  was  probably  ounqunred  between  7  it  and 
7S0.  Tbere  was  little  doubt  that  those  caves  of 
Jierbyabire  aud  Divomhiro  where  like  those  of 
Yorkshire,  places  of  refuge  from  an  invading  army. 
The  same  conclusion  was  to  bo  drawn  from  the 
remain*  of  Roman  villas  in  different  parts  of  the 
country.  Tho  villa  !iad  generally  been  burnt,  and 
in  its  neighbourhood  were  found  articles  of  a  bke 
character  to  those  which  hud  bi^n  discovered  In  the 
cavo*.  Thus  geology  added  her  testimony  to  that 
of  hiatory.  aa  in  her  researches  ahe  lighted  upon  re- 
main* which  apipoared  to  .belong  to  nistoric  times, 
in  this  manner  the  real  character  of  tha  English 
conquest  was  disclosed,  and  the  atatem»nts,  often 
discredited,  of  Oildaa  and  the  Anjjlo-Saxou  Chron- 
iclo  were  strikingly  confirmed. 

Report  on  Electrical  Standards. 

Lord  Rayleigh  •obtnitted  the  report  of  the  com- 
mittee on  electrical  »t'.nd*r«i*.  Almost  tbe  only 
matter  in  which  progr-en  has  been  made  is  iu 
experiment*  upon  the  effect  of  annealing  upon  the 
electrical  resistance  of  various  wires,  and  particu- 
larly upon  the  tem|-*rature  of  the  co-eflicient — that 
is  to  say,  the  chanpe*  which  the  wire  undcrgoe* 
when  iu  temperature  is  altered.  These  experi- 
ment* were  made  by  Mr.  Taylor,  and  led  to 
unexpected  results,  showing  that  the  changes  were 
greater  than  had  be«u  aupposcd,  and  that  conse- 
quently the  diflkulty  in  the  way  of  obtaining 
thoroughly  satisfactory  resistance  standard*  was  n« 
great  aa  with  German  silver  wire.  Too  result 
obtained  wo*  -02W>,  but,  after  unnealing,  it  was 
•0121  —  a  very  considerable  cbtmgo.  With  steel 
wire  the  change  wa*  from  -'iti*  10  -316.  Afbr 
annealing,  other  metals  exhibited  variations.  Mr. 
Taylor  and  Dr.  Muirhead  will  continue  the  experi- 
ments.— Dr.  Siemens  eilercd  *ome  suggestions  on 
extending  the  practical  ojstem  ot  units  iu  electrical 
measurement,  and  referred  to  the  units  associated 
with  tbo  names  of  Wnocr,  Ohm,  Volta,  Ampere, 
CoulomV,  Joule,  Watt,  ana  Faraday.— In  tho  dis. 
cussion  which  follotreo.  Sir  W.  Tnom««u,  Pri.f. 
Clausiuj,  Prof.  F.vereiU,  Mr.  Prctcc,  and  other*  took 
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part.  Mr.  Preece  supported  the  introd  ucion  of  the 
emit  of  power  associated  with  the  name  at  Watt, 
and  Joule's  unit  o(  heat  or  energy.  Lord  Raylei|;h 
also  supported  the  Watt  and  Joule  unit*,  and  Dr. 
I  laid  that  he  attached  the  greatest  practical 
uce  to  thete.— Sir  W.  Thomson  exhibited 
described  a  new  form  of  galvanometer  for 
eurrenta  and  potentials  in  absolute 
Its  advantages  were  its  easy  portability  and 
the  perfect  "astronomical"  •teailinosa  of  the 
magnetometer  movable  in  a  "  V  "  slide. 

Light  of  the  Sky. 

Captain  Abnry  read  a  paper  on  the  light  of  the 
sky  at  high  altitudes,  based  upon  observations 

~iffel,  at  a 


i  Alps,  on  (he  Riffel,  at  a  height  of 
8.500ft  His  investigations  proved  that  in  high 
altitudes  the  light  of  the  sky  diminishes  very  much 
so  as  to  make  photography  difficult,  and  tnat  it  is 
only  a  tenth  or  a  twentieth  of  that  which  is  found 
on  the  surface  of  the  earth.  There  was  a  remark- 
able absence  of  the  rain- band  spectrum.  OntheRif- 
fcl  he  only  saw  it  once,  and  that  wasduring  a  shower. 
The  solar  spectrum  was  the  same  on  the  Riffel  as  in 
London.  He  did  not  believe  that  aqueous  vapour 
was  present  in  the  upper  regions,  at  all  events  in 
the  form  in  which  it  exists  below.  In  tho  red  part 
of  the  spectrum  he  found  that  the  benzine  and  alcohol 
which^had  benn  found  to  exist  in  the  atmosphere 

are  not  of  UrreetrtaF'formaeion,  but  como  to  us 
from  space.— Dr.  Glaisher  said  had  he  never  failed 
up  to  five  mils*  in  gettinge  deposition  of  vapour,  and 
no  part  ox 


there  was  no  part 

probably  in  which  there  was  no  aqueous  vapour. 
At  a  height  of  seven  miles  in  a  balluon  he  had  seen 
cirrus  clouds  still  higher,  and  there  was  a  great 
difference  between  tho  state  of  the  atmcsphere  iu  a 
free  balloon  and  on  a  mountain  tide.  Prof.  8.  P. 
Lariglcy,  of  Allegheny,  Pennsylvania,  in  a  paper 
on  the  distribution  of  energy  in  the  solar  spectrum, 
stated  that  he  had  investigated  the  infra-red  spec- 
trum at  a  height  of  13,000ft.  in  a  very  dry  region, 
and  found  that  it  extends  very  much  further  than 
had  beeu  mapped  heretofore.  The  wave-lengths  of 
the  visible  parts  of  the  red  end  of  the  spectrum  are 
only  one- fourth  of  those  in  the  infra-spectrum,  so 
that  three-fourths  of  the  energy  were  invisible.  His 
observations  proved  the  existence  of  great  gaps  in 


Bpectra  of  Metals. 

Prof.  Livelng  read  a  paper  on  the  reversal  of  the 
spectral  lines  of  metals.  Ho  said  the  object  in 
investigating  the  reversal  of  the  lines  of  terrestrial 
elements  had  been  to  trace  the  parullel  between  the 
conditions  of  the  elements  as  they  exist  in  the  sun, 
and  those  in  which  we  can  place  them  on  earth, 
with  a  view  to  illustrate  more  fully  the  problems 
of  solar  chemistry  A  knowledge  «f  the  reversible 
lines  might  also  help  us  to  distinguish  those  rays 
which  are  directly  due  to  tho  variations  com- 
municated to  the  luminiferous  ether  by  tho 
molecule*  themselves  from  those  which  are  pro- 
duced by  superposition  of  waves.  It  was  net 
enough  to  merely  interposce  the  vapour  of  the 
metal  to  be  examined  between  the  slit  of  the 
spectroscope  and  nine  bright  light,  because  the 
relative  strength  of  the  emissive  and  absorptive 
power*  of  a  vspour  for  particular  ray*  often 
considerably  where   the   temperature  is 


USEFUL  AND  SCIENTIFIC  NOTES. 

A  New  Milk  Tester  —  A,  novel  apparatus  for 
testing  milk  has  been  brought  out  by  a  company 
in  Copenhagen.  It  consist*  of  a  round  disc  tlxed 
to  a  vertical  rotating  axis  such  as  the  axis  of  a 
centrifugal  machine.  The  di«c  has  part*  removed 
at  intervals,  and  the  intermediate  portions  are  bent 
so  as  to  form  supports  or  bearings  for  the  pivots 
of  metal  cylinders.  Iu  those  are  placed  graduated 
bottle*  containing  a  CeiUin  quantity  of  milk  to  be 
tested.  When  the  machine  is  iu  operation,  the 
cylinder*  and  their  contained  bottles  are  caused  to 
assume  a  horizontal  or  approximately  horizontal 
attitude,  but  when  it  ia  stopped  they  resume  the 
normal  or  vertical  position.  The  heights  of  the 
cream  layer*  in  the  bottle*  after  rotation  bas 
stopped,  indicate  the  quality  of  the  contents.  To 
prevent  breakage  of  tho  bottles,  discs  of  caout- 
chouc are  provided  in  the  bottoms  of  the  cylinders, 
and  at  the  (idea  near  the  bottoms  are  holes  to  pre- 
vent air  resisting  the  putting  in  or  taking  out  of 
the  bottle*.— /.ire  Stork  Journal. 

Moult  than  1,000  deaths  are  recorded  as  having 
resulted  last  year  from  accidents  in  mines  in  Great 
Biitain. 

A  vam7*ih.k  discovery  has,  it  ia  said,  just  been 
made  in  Lehigh  county,  which  is  so  rich  in  iron, 
slate,  zinc,  and  o'.her  minora!  deposits.  Emery  has 
beeu  found  in  quantity,  and  of  excellent  quality. 


SCIENTIFIC  NEWS. 


ALTHOUGH  the  British  Association  is  to 
visit  Montreal  in  1884,  according  to  the 
vote  at  the  recent  general  mooting,  there  is 
much  opposition  to  the  proposal,  and  it  is  not 
unlikely  that  the  visit  will  be  postponed  in- 
definitely. 

Amongst  the  "  grants  "  voted  for  next  year, 
may  be  mentioned  £-'>()  for  meteorological  obser- 
vations on  Ben  Nevis  (Prof.  Crum-Brown), 

joining  mountains'of  Eastern  JEquatorial  Africa 
[Sir  J.  Hooker),  £25  for  the  Scottish  zoological 
stations  (Dr.  Pye. Smith),  £80  for  table  at  the 
Naples  Zoological  station  (Pro.  Ray  Laukeeter), 
and  £5  for  patent  legislation  (Sir  V.  Bramwell). 
Provision  has  been  made  for  the  continuation 
of  the  records  and  the  usual  reports.  Tho 
receipts  amounted  to  £1,280. 

The  report  of  tho  committee  on  screw  gauges, 
stated  that,  after  comparing  together  a  large 
number  of  screws,  they  had  deoided  to  adopt 
tho  Whitworth  thread.  Th»y  asked  for  reap- 
to  complete  their  labours,  which  was 
•  grant  of  £20. 

during  the 

mooting,  was  one  exhibited  by  Sir  F.  Bramwell, 
employed  for  ascertaining  the  velocity  of  trains 
and  tho  efficiency  of  brakes.  With  this  appara- 
tus it  was  found  that  a  train  weighing  125  tons 
ran  o  miles  5  yards  after  steam  was  shut  off 
while  travelling  at  a  speed  of  45  mile*  an  hoax. 
The  line  was  level  and  tho  day  perfectly 
calm. 

The  number  of  associate  tickets  issued  daring 
the  meeting  was  olo^WW  tickets,  189.  The 

Tbo  next  meeting  will  be  held  at  Southport, 
commencing  on  the  19th  of  September,  the 
President  being  Arthur  Caylcy,  M.A.,  F.R.S., 
Sadie  rum  Professor  of  Mathematics  in  Cam- 
bridge University. 

In  the  AtnnmittSi  SUMtUm,  Noa.  2449- 
50,  Dr.  Jedrzrjewicz  has  published  a  second 
scries  of  micro  metrical  measures  of  double  stars, 
made  by  him  at  Plonak,  in  Poland.  The  stars 
given  in  this  list  consist  mainly  of  doubles 
with  a  relative  movement  either  proved  or 
suspected. 

The  mirror  of  tho  Leverrior  telcecop''  at  Paris 
has  been  resilvered  in  a  new  manner.  It  is  more 
than  a  metre  in  diameter,  and  weighs  over 
1,3001b.,  and  as  it  will  require  resilvering  about 
every  two  or  three  years  it  is  desirable  to 
accomplish  tbe  work  with  tho  mirror  face  up- 
wards. A  wall  of  plaster  and  guttapercha  was 
built  around  it,  the  speculum  forming  tho  bottom 
of  a  sort  of  basin  into  which  the  solutions  were 
poured.  The  form  of  the  mirror  is  not  quite 
perfect,  to  tbe  telescope  is  to  be  used  mostly  for 
►pectium  analysis  of  the  light  of  the  planets. 

V.Utronom  for  September  contains  an 
interesting  paper  entitled  "  Quelle  hcuro  est-il  t 
with  an  illustration  of  the  "  oanon  solaire  "  at 
the  Palais  Royal.  M.  Ad.  de  Boc  baa  a 
pspur  on  tho  Pole-star  and  its  companion. 

News  of  some  of  the  Arcth  meteorological  t  x- 
pcditioBs  bas  been  motived.  Tbe  Norwegian 
station  at  Boasokop,  on  the  Alton  Fiord,  com- 
menced operations  on  tho  1st  of  August.  Great 
magnetic  perterbutitions  were  observed  during 
tbo  night.  The  gunboats  have  returned  to 
Tromsu  after  landing  the  Swedish  expedition  at 
Cspo  Thordsen  in  Ico  Fiord,  the  locality  pre- 
viously decided  upon  In  the  event  of  their  being 
unable  to  reach  Moaeel  Bay.  Off  the  Norway 
Islands  the  gunboats  encountered  heavy  ioe, 
which  had  lain  there  tiaoe  last  winter,  aud  which 
extended  eastward  as  far  as  they  could  see. 
Captain  Palander  reports  that  the  state  of  the 
too  was  unusually  bad  ;  that  the  landing  was 
accomplished  with  great  difficulty  ;  and  that 
tho  observations  would  commence  on  the  l.rithof 
August.  As  tbe  Ms  has  not  been  reported 
since  she  left  Trom.i.,  it  is  reasonable  to 
snpposo  that  hor  second  attempt  to  roach  Jan 
Mayan  has  been  successful. 

The  first  report  on  a  Boiler  Explosion  under 
the  new  Act  has  been  issued  by  the  Board  of 
Trade.  It  refers  to  the  explosion  at  Facit, 
Rochdale,  and  is  as  full  as  oould  be  expected, 


being  accompanied  by 


of  the 


was  the  cause  of 


being  i 

"  Inherent  weakness 
this  explosion." 

Amongst  the  machinery  at  the  Bradford 
Technical  School  Exhibition  is  a  system  of  SO 
electric-clocks  of  "  one  minute  action,"  all 
being  in  electrical  connection  with  a  standard 
regulator  placed  in  the  entrance-halt  They  are 
so  arranged  that  at  every  minute  an  elec  tric  - 
circuit  is  completed  at  the  regulator,  which 
does  the  duty  of  winding  tbe  mainspring,  and 
giving  sufficient  tension  to  kee;>  the  clock  in 
going  order  ;  the  same  electric  current  that 
winds  the  regulator  passes  through  another 
electro-magnet,  which  acta  as  a  "relay,"  aud 
sets  on  a  local  battery  for  tbo  purpose  of  actuat- 
ing the  synchronous  dials.  The  svstem  is  that 
patented  by  Reid  (see  p.  231,  Vol.  XXXV.) 

An  exhibition  of  models  of  improved  railway- 
waggon  couplings  and  appliances  is  to  be  held 
at  Darlington,  on  October  3rd  and  the  four 
following  days.  The  exbjbition,  which  bas  the 
approval  of  tbe  Board  of  Trade,  is  being  pro- 
moted by  the  Amalgamated  Society  of  Railway 
Servants.  It  is  estimated  that  14,000  men  are 
regularly  engaged  in  this  kind  of  work,  and  of 
this  number  200  have  been  killed  and  1,61s 
injured  in  the  five  year* ending  with  I860.  The 
risk  Incurred  is  said  to  arise  mainly  from  tbe 
use  of  link  or  chain  couplings,  and  the  necessity 
of  men  placing  themselves  between  tho  vehicles 
and  passing  over  the  rails  in  attaching  or  de- 
taching waggons.  The  promoters  of  tho  exhi- 
bition desire  to  show  that  tho  use  of  improved 
coupling*  will  materially  reduce  the  risk  of 
accidents.  Inventors  of  improved  railway  coup- 
lings aro  invited  to  co-operate  with  the  society 
by  sending  models  of  their  inventions  to  the  ex- 
hibition. Notice  of  the  nature  of  any  intended 
exhibits  must  be  given  before  tbe  25th  iust.  to 
the  Secretary  of  the  Amalgamated  Society  of 
Railway  Servants,  or  to  the  honorary  secretaries 
of  the  local  committee,  and  all  at  tides  sent  to 
the  exhibition  must  reach  Darlington  not  later 
than  Friday,  the  2'Jih. 

In  connection  with  the  above  subject  and  Mr. 
Evans's  letter  (p  674),  we  havo  received  a  com- 
munication calling  attention  to  tbe  fact  that 
Mr.  James  Douglass's  waggon  coupler  ia  largely 
used  on  some  lines.  Wo  gave  a  description  of 
tbe  appliance  when  it  was  first  introduced,  it 
is  a  pole  with  a  pin  or  hook,  which  enables  the 
shunter  to  lift  the  coupling  link  without  going 
between  the  trucks.  Tho  coupling  link  is  spe- 
cially made  ><>  that  the  pin  on  the  pole  can 
readily  oatch  it. 

The  time  for  making  entries  to  the  Electric 
Exhibition,  to  be  held  at  tha  Westminster 
Aquarium  during  the  winter,  has  been  extended 
to  the  14th  instant  The  aggregate  value  of 
the  prises  will  be  £1,000,  and  they  will  b* 
awarded  in  several  branches  ;  e.a.,  fur  best 
system  of  storage  and  generator  ;  for  best  system 
of  street  mains  or  leads ;  for  beet  sots  of  fitting* 
for  use  in  different  parts  of  houses;  for  best 
electric  meter,  Arc  ,  including  a  prize  for  the 
most  complete  apparatus  for  remedial  appli- 
ances, especially  "  eloctric  baths." 

The  French  Government  has  decided  to  send 
ont  tho  following  scientific  missions: — M. 
Cbapier,  to  study  tho  geology  and  mineralogy 
of  India  ;  Prof.  Joret,  to  examine  the  ethnology 
of  Denmark  and  Norway  ;  M.  Rabot,  to  explore 
tbe  gicat  glacier  of  Swurliscn,  in  Norway,  and 
also  Russian  Lapland  ;  M.  Ruffray,  to  form  a 
collection  of  the  fauna  of  Madagascar ;  and  M. 
Munier-Cbalmas,  to  undertake  zoological  re- 
searches in  the  neighbourhood  of  Connous, 
north  of  Trieste  and  Slavonia. 

Herr  Helmcrsun  has  been  appointed  Direc- 
tor cf  the  Geological  Institute  of  Russia.  A 
detailed  geological  map  of  the  Rui 
is  in  preparation  under  tbe  care  of 
tut*,  a  credit  of  £3,000  having  bee: 
in  the  budget  of  1882. 

A  cargo  of  ryo  received  at  Cologne,  on  ex  - 
amination  was  found  to  be  almost  a  mass  of 
living  parasites.  Samples  of  the  grain  have 
been  submitted  to  several  scientific  men  in 
Cologne,  but  none  of  them  recognise  tho  para- 
site as  a  known  species.  The  rye  csme 
originally  from  South  Russia,  and  was  shipped 
to  Rotterdam,  where  it  lsy  some  time  in  a 
granary. 

M.  J.  Van  dor  Borghe,  being  struck  with  tbe 
constant  appearance  of  a  minute  quantity  of 
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led  to  make  a  very  cautious 
He  found  in  a  million 
id  of  otto  10-8 


_  From  liquid*  which,  in  heating  i 
tion  givo  a  strong  foam,  which  hinder  tho 
psssage  of  vapour,  the  foam  may  be  removed  hy 
contact  with  heated  surfaoe*  ;  this  in  the  object 
of  a  recent  German  patent  by  HerT  Hrckman. 
A  flat  spiral  tube  traversed  by  hot-water  or 
steam,  or  a  tube-grating,  or  a  hollow  plate, 
similarly  heated,  ia  hung  m  that  it  can  be  let 
down  on  tho  foam  when  required. 

American  Indiana  have  «  very  alooholio 
beverage  called  Ckitka,  prepared  by  fermentation 
of  crushed  maize.  This  active  fermentation  of  a 
mass  almost  wholly  of  starch  ha*  been  found  by 
M.  Mareano  to  be  due  to  reproduction  of  an 
organism  of  vibrion  type.  It  it  deposited  in  the 
outer  pellicle  of  tho  grain  of  maize,  and  has 
three  forms.  lie  has  found  it  also  in  the  stem 
of  maize  and  in  the  leaf  tissue,  and  it  may  thus 
have  to  do  with  the  synthetic  production  in 
plants  of  several  substances,  whose  synthesis 
has  not  been  possible  In  the  laboratory.  Its 


laboratory, 
i  In  the  grain  may  require  a  modifica 
tion  (of.  Mareano  considers)  of  received  ideas ; 
thus  there  is  no  need  far  the  hypothesis  that 
makes  diastase  both  the  cause  and  the  s  fleet  of 
germination ;  the  origin  of  the  heat  developed 
in  this  prooes*  is  explained ;  resorption  of  the 
'  i  is  shown  to  be  due  to  direct  attack  by  the 


The  U.S.  OorenHMnl  are  having  built  in 
Delaware  a  fi.no  new  iron  steamship  (800  tons 
burden),  for  the  special  use  of  the  Fish  Com- 
mission. Sbo  will  be  named  the  Attaint;  and 
one  of  her  first  important  services  will  be  the 
transportation  to  London  of  the  oolleetion  to 
represent  the  United  States  at  the  Great  Fish 
Exhibition  next  M»y.  Among  special  appliances 
of  the  vessel  are  a  deep-sea  dredge,  and  eight 
"  I  of  wire  rope. 
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-  t (aiv  Kwrose/tae 
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Ail  Ckraar,  a.d  fvrt-ofct  Ord-r,  la  he  I 
J.  PsSSSOlS  XIXVAHM. 

V  fc  sraW  «, 
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eBea{iea:a_ 
■tui  ll  appears 


la  aritr  U>  {o-cihl,,:  r't.i.ar*.  C,.rrr*pa**tmla,  wVs 
i*t  «/  any  J.'Urr  p„  luij  ,».,«/./,  will  cUiat  tf 
."■»:»»■  Me  »iioit.r  .>/  las  J.-iirr,  oa  Kail  OJ  the  page  on 

reryone  write  what  be  knows,  and  s* 

but  nu  nun  :  sad  that  not  In  this 


mat 
the 


"  I  would  have 
much  ss  he  know.,  but  no  man  ■  and  that  not  In 
only,  but  in  all  other  subject.  :  For  such  a  person  i 
baee  some  portioiUr  lmewledKe  and  experience  of 

»  of  such  »  p-rvm  or  eurh  a  fountain,  that  as  to 
iovm  no  more  Uian  what  everybody  doss, 
>  a  clatter  with  this  little  pittance  of  his, 
»  write  the  whoJe  body  of  tihysMka :  a  vice 
r»t  inconvenience*  Jane  their  original  " 


IN    A   WEAKLY   TORSI  — 
ADVERTISEMENT  OF 
PHYSIC  A  I.    OENlitV       _  dKllCL-LlS 
A    PRACTICAL     fOR'J     OF  STAR- 
BAZINO-1'HE  VICAR  OF  BP. A Y 

raWeOL] — iTsTtlfgfsttVi"  Lens"  (letter 20110, Vol. 
XXXV.,  p.  571),  will  icarcely  sucoeid  in  raiting  a 
really  satisfactory  disc  on  a  star  with  any  power 
Use  than  about  36  to  the  inch  of  ap"iture;  at 
least,  that  is  my  peraoual  rxperieucc.  With  regard 
to  the  second  question  put  by  your  correspondent, 
I  have,  after  considerable  trouble  (in  tho  absence 
of  any  reference],  succeeded  in  hunting  down  his 
original  query  (in  letter  19795,  p.  9  of  your  last 
volume),  and  iind  that  he  is  pretty  obviously 
labouring  under  a  total  misapprehension.  The 
image  of  the  object-glass  is  formed  by  the  eyepiece 
alone,  which  would  equally  form  nn  image  of  a 
book,  a  candlestick,  or  a  lead  .pencil,  at  a  similar 
distance  from  It.  ll  i«  lha  ohjrrUilass  it,tlj\  and 
nit  any  MM<jr  foi  meii  h>i  il,  which  constitutes  the 
object  wheteol  we  are  tiio  imago  in  the  eyepiece. 
We  could  measure  the  magnifying  power  of  a  tele- 
scope just  the  same  if,  alter  f  ocutsiug  on  a  star,  or 
other  celestial  object,  we  removed  the  lenses  of 
objective  altogether  and  replaced  its  brass  cell  in 
the  tube.  Hence,  to  talk  about "  the  diameter  of  the 
a  a  card,  as  the  focus  of 


snch  lens,"  is  to  employ  a  mode  of  expression  — 
tote  of  any  meaning  whatever.  If  "Lens'' 
were  to  ask.  What  would  be  the  diameter  of 
the  image  of  the  Sun  or  Moon,  at  the  focus  of 
a  telescope  of  any  given  focal  length  ?  I  could 
answer  bun  at  enco  ;  hut  the  diffused  light  of  the 
sky  forms  no  image  whatever.  It  does  not,  really. 
And  the  mention  of  the  image  of  tho  Sun  suggests 
to  ms  to  add,  that  if  we  suppose  two  Din.  tele- 
scopes, one  of  50in.  focal  length,  and  the  other 
lOOin.  focus,  each  to  form  an  image  of  the  Sun  at 
its  focal  point,  it  is  evident  that  the  diameter  of 
such  image  will,  in  the  telescope  of  longer  focus, 
be  just  double  that  of  the  corresponding  image  in 
the  shorter- foeussod  instrument.  In  other  words 
(as  the  areas  of  circles  vary  as  the  squares  of  their 
diamoters).  tho  solar  image  in  the  telescope  of  lOOin. 
focal  length,  will  have  an  area  four  times  that  of 
the  similar  one  in  the  50  in .  telescope.  Ex  hypotheaj, 
however,  the  areas  of  the  object-glasses,  and  hence 
the  amount  of  light  received  are  identical,  so  that 
the  larger  image  will  only  bo  one-fourth  as  bright 
as  the  smaller  one.  I  make  no  doubt  that  it  is  my 
own  stupidity  which  prevents  me  from  seeing 
exactly  what  •'  Lens's"  point  is  with  reference  to 
the  Cassegrainian  telescope.  Doubtless,  though. 
"Ord.-ric  Vital"  will  clear  up  his  difficulty  at 
once. 

If  "Brickwall"  (query  47751,  Vol.  XXXV., 
p.  WO!  will  reflect  for  a  moment,  he  will  see  that 
the  verniers  of  his  declination  circle  being  at 
opposite  extremities  of  a  diameter,  must  (if  in 
ad  j  ustnient]  perforce  both  read  the  tauu  declination, 
be  it  north  or  south.  Perhaps,  the  most  simple  way 
out  of  •'  Hnck wall's  "  curious  difficulty  would  be 
to  make  his  verniers  read  0°,  0°.  Then,  of  course, 
the  telescope  is  pointing  to  the  equator.  If,  now, 
he  has  to  depress  the  object  end  t  >  get  a  star  into 
the  field,  the  verniers  will  both  give  its  south  decli- 
nation. If,  on  the  other  hand,  the  object-glass 
has  to  be  raised,  the  verniers  will,  equally,  of 
course,  each  read  North  Declination.  A  glance  at 
the  telescope  will  show  him  whether  it  is  parallel 
to  the  hour  circle,  or  which  end  of  it  inclines 
towards  that  circle. 

The  gifted  philosopher  whom  I  whilom  qioted 
(letter  11-529.  Vol.  XXIV..  p.  40),  as  having  referred 
to  "  an  annular  eclipse,"  in  the  columns  of  .III  tht 
2  saw  Itountl,  "  when  the  earth's  shadow  appears  as 
a  black  circle  in  the  middle  of  the  solar  disc  "  (!) 
has,  pretty  obviously,  been  at  it  again  in  this 
week  s  number  of  your  interesting,  and  generally 
very  readable,  contemporary.  On  the  present 
occasion  he  condescends  to  furnish  some  infoims- 
tion  on  the  subject  of  meteorites,  concerning  which 
he  speaks  of  "  the  generally  received  opinion 
being,  however,  thst  such  of  these  bodies  as  are  not 
formed  by  electric  fusion  of  tho  soil  (!)  where  they 
are  discovered— as  many  no  doubt  are— come  from 
our  own  volcanoes."  One  would  be  really  curious 
to  learn  among  what  limited  association  such  an 
"opinion"  is  "generally  received."  Did  this 
instruc'or  of  the  British  public,  I  wonder,  ever 
hear  of  the  numerous  well-determined  streams  of 
these  bodies  through  which  the  earth  passes  at 
various  points  of  her  orbit?  (let  us  say,  for  ex- 
ample, the  August  and  November  streams).  Per- 
haps, though,  be  intends  to  refer  to  what  are 
more  generally  known  as  aerolites,  or  masses 
of  meteoric  matter,  which  not  infrequently  tall 
to  the  earth.  If  this  be  so.  It  happens  a  little 
unfortunately  for  "  the  genersdly-reseived  opinion  " 
that  these  bodies  have  by  no  means  infrequently 
been  seen  to  fall  from  the  sky  with  an  ex- 
plosion of  greater  or  less  violence.  Moreover, 
they  have  fallen  in  places  In  Germany  and  France, 
near  Glasgow,  in  Yorkshire,  in  Tipperary,  near 
Limerick,  at  the  Cape  of  Good  Hope,  &&,  &o  — 
localities  infinitely  too  far  removed  from  any 
volcano  for  their  projection  from  it  to  such  an  im- 
possible distance.  l'hn  gentleman  who  "does" 
the  Science  (?)  on  which  I  am  commeuting  has 
only  to  walk  through  the  Mineralogical  department 
of  the  British  Museum  to  see  a  large  collection  of 
these  btidies  (including  specimens  from  the  localities 
of  which  1  have  spoken) :  some  of  these  of  a  size 
and  weight  which  equally  set  the  volcanic  and 
"  the  electric  fusion  of  the  soil "  hypotheses  at  de- 
fiance. The  Hcotch man  in  the  well-worn  anecdote 
who  said  of  Metaphysics  that  "  whan  ae  mon  talks 
aboot  what  he  disna  understand,  till  anither  mon 
whadinna  understaud  hum,  Mai's  msytapheosics," 
famished  a  definition  moat  singularly  applicable  to 
such  blind  leading  of  the  blind  as  the  astonishing 
passageon  which  I  have  been  commenting.  Surely, 
its  writer  isn't  just  recovering  from  a  severe  attack 
of  "  Physiography  "  t 

Astronomers  must  have  road  the  peroration  of 
Dr.  Siemens's  long-winded  (not  to  say  rather  dull) 
Address  to  the  British  Association,  with  a  smile. 
Verily,  if  the  moribund  theory  of  solar  energy  of 
the  President  of  the  British  Association  needs 
bolstering  up  by  a  covert  aiivertiponimt  of  that 
contemptible  little  scientific  sham,  tho  "  Com- 
mittee on  Solar  Physics,"  it  must  be  in  « (>cu!o 
mtrtU  iudoed.  Those  behind  the  rcenes  will  note 
ktm  two  names  are  dragged  in  by  the  head  and 


while  men  like  Thotlen  and  Tiepied  (whose  real 
knowlcdgs  of  solar  physics  probably  exoeeds 
aim-st  ioJt!h.i!el>  that  of  the  two  REiitleiucu  whoso 
names  appear  in  Dr.  Siemens's  advertisement)  are 
dismissed  as  "  Continental  observers  of  high  stand- 
ing," and  Mr.  Banyard's— for  reasons  as  obvious 
as  they  axe  pitiable— is  ignored  altogether.  All 
this  may  suit  the  mutual  admiration  society  whose 
members  bask  in  the  sunshine  of  each  other's 
fulsome  flattery,  and  doubtless  the  Brampton 
organ  will  go  into  ecstasies  of  admiration  at  the 
admirable  oration  in  which  its  guiding  spirit  hss 
been  cheaply  advertised  ;  but,  as  I  began  by 
saying,  astronomers  will  appreciate  all  this  at 
its  trns  worth.  Even  the  reader  without 
any  special  knowledge  of  the  subject  under 
discussion  can  scarcely  fail  to  estimate  the  force  of 
Dr.  Siemens's  logic,  outside  and  irrespective  of  the 
merely  private  and  personal  part  of  his  address 
altogether.  My  theory  (he  says,  in  effect)  requires 
that  enormous  luminous  equatorial  extensions 
should  perpetually  emanate  from  the  Sun.  Such 
extensions  have  been  visible  during  certain  total 
Solar  Eclipses.  This  shows  that  my  hypothesis  is 
trns.  They  were  wholly  absent  last  May — which 
shows  conclusively  that  I  am  right  again !  In 
watching  the  street  drama  of  Punch,  about  Dover- 
atreet  and  other  localities  where  it  still  lingers  in 
that  neighbourhood,  I  have  heard  a  dialogue  which 
this  brings  vividly  to  my  remembrance.  "  About 
three  weeks  ago,"  says  the  undoubtedly  legal 
owner  of  the  dog  Toby,  "  About  three  works  ago, 
I  lost  this  dog."  "Well,"  replies  Mr.  Punch, 
"  about  three  weeks  ago,  I  found  him."  "  That," 
answers  his  proprietor,  "shows  he's  mine." 
"No!"  rejoins  Mr.  Punch,  "that  shows  he's 
mine."  Surely  this  is  no  caricature  of  the  reason- 
ing (?)  by  the  aid  of  which  Dr.  Siemens  rsmys  to 
prove  the  truth  of  his  notions  concerning  the  con- 
stitution of  tho  Sun  in  connection  with  the  pheno- 
mena observed  in  Egypt  last  May.  Only  this 
"  Unt  pis  pour  les  fails "  style  of  argument  is 
scarcely  pbilosophieal,  even  if  It  be  good  enough 
for  the  British  Association.  Professor  Liveing's 
address  (on  p.  590  of  your  last  volume)  may  be 
cnniulted  with  profit  in  connection  with  the  col- 
lapse of  Dr.  Siemeus's  hypothesis. 

Having  now  got  the  authoritative  dictum  'letter 
20434,  Vol.  XXXV.,  p.  693)  of  the  first  doable- 
star  observer  in  the  world  ss  to  the  distance  of  the 
components  of  Z,  Herculis,  it  would  seem  that  Mr. 
Herbert  Sadler  and  I  must  be  content  to  split 
tho  difference." 

I  am  not  much  given  to  prophesy  ;  bat  reading 
letter  24035  (Vol.  XXXV.  p.  593),  and  noting  the 
earnest  and  practical  spirit  in  which  "  Diseipulns  r 
has  begun  his  examination  of  the  face  of  th 
I  shall  be  surprised,  and  disappointed, 
does  not  in  the  future  make  valuable  and 
contributions  to  astronomies!  science. 

I  tMok  that  "M.K.C.S."  (query  47S83,  Vol. 
XXXV.)  will  find  that  the  most  generally  received 
notion  is  thst  the  Vicar  of  Bray  was  named 
Pendleton.  Bray  is  in  Berkshire,  and  Isaac 
D'Israeli  in  hta  "Curiosities  of  Literature,"  says 
that  the  Vicar  "was  a  Papist  under  the  reign  of 
Henry  VIII.,  and  a  Protestant  under  Edward 
VI.  He  was  a  Papist  again  under  Mary,  and  once 
mero became  a  IVotwtant  in  the  reign  of  Elizabeth." 
I  have  heard,  or  read  somewhere,  that  this  Pendle- 
ton was  afterwards  Bector  of  St.  Stephen's,  Wal- 
hrook.  In  the  "  Letters  from  the  Bodleian," 
though,  is  one  from  Mr.  Brom*  to  Mr.  Rawlins,  in 
which  he  speaks  of  ''S  rnon  Alleyn  or  Allen,  who 
was  Vicar  of  Bray  about  1610,  and  died  168S,  so 
was  Vioar  of  Bray  Dearly  50  years."  The  familiar 
old  song  speaks  of  Charles,  James,  William,  Anne, 
and  the  Hanoverian  succession  :  but  this  is  doubt- 
less a  poetical  license.  I  question  extremely 
whothor  any  reallv  trustworthy  information  as  to 
the  identity  of  the  original  of  this  song  is  now 

AFenowoftheHoyaJj 


X  OPHITJCH1,   r  OPHITJOHI, 
4  t>8in.  /  APERTTJBE. — 1 

[2040 1 .]  — My  thanks  are  duo  to  "  F.B  A.8."  for  his 
kind  reply  to  my  query  as  to  measures  of  the  above 
stars.  1  notice  that  the  Rev.  J.  J.  M.  Perry,  in  bis 
valuable  communication  in  last  week's  issue,  gives 
the  distanco  of  both  A  and  r  Ophiocbi  as  1-34". 
Now,  surely  one,  if  not  both,  of  these  measures 
must  be  under  the  mark.  I  had  no  difficulty  what- 
ever in  dividing  r  last  night  with  my  3tn.  Dollond 
achromatic,  power  150  ;  X,  however,  was  more  diffi- 
cult, and  is  certainly  closer.  I  resolved  it,  how- 
evor,  as  I  have  done  before,  with  the  aiaglo  lens  of 
the  KVJ  eyepiece,  which  has  a  p>wer  of,  I  suppose, 
200— considerably  less  than  my  instrument  would 
bear.  I  believe  my  sight  is  good  for  objents  of 
this  class,  as  I  have  nn  difficulty  in  dividing  «'  and 
i'  Lyrw  with  the  naked  eye,  and  can,  moreover, 
al  ways  see  nine  stars  iu  tho  Pleiades  with  attention. 
If  Mr.  Porry's  measures  are  correct  (or  either  of 
them;  it  is  evident  that  the  formula  4  ;>G  aperture 
needs  correction  for  the  high-class  instruments  of 
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I  notad  a  splendid  mflwr  Iwtr^ht.  I  first  mw 
it  jut  betow  0  Dm  Maj.  It  made  almost 
directly  for  the  horizon  ;  ita  clour  ncmtd  n  Tory 
bright  orange.  No  doubt  i>  belonged  to  the 
Group  No.  31  of  Mr.  Denning's  catalogue,  given 
in  "  Celestial  Objects."  tbe  radiant  point  of  which 
is  fixed  betwoen  ft  and  7  Una;  Maj.,  and  the  period 
July  28th  to  Sept.  61Y 

Bef erring  again  to  tbe  two  atari  X  and  r  Ophiochi, 
I  hope  Some  of  your  contributors  with  instrurn  nU 
of  the  aame  aperture  aa  my  o«rn  will  we  what  they 
1  do  with  them.   They  are  now  well  placed  for 


f 20162.]—  I  CAXJfOT  understand  how  Mr.  Jackson 
(letter  20J;U,  p.  V)7  can  be  inre  that  what  he 
thought  waa  a  feathery  oiltwu  not ,  really  a  long 
hill  or  high  ground  of  unt  kind  faintly  illu- 
minated. If  I  understand  him  rightly,  that  it 
appeared  at  the  edge  of  the  terminator,  or  in  the 
dark  beyond  it,  how  coutd  ho  distinguish  a  just 
lighted  hill  or  ridge  from  wilt  t  If  there  were  mint 
there,  how  would  it  differ  from  such  a  ridge ':  The 
light  is  very  misty  and  transparent  sometimes  when 
it  is  just  beginning  to  rest  on  the  top  of  some  high 
object.  I  watched  the  western  border  of  the  Maro 
Cnsium  at  sunset,  a  few  nights  ago,  and  I  saw  a 
long  whito  ridge  lying  parallel  with  the  promontory 
Agarttm  on  its  western  aide,  which  struck  me  a* 
corresponding  closely  with  Mr.  Jackson's  descrip- 
tion of  the  mitt,  on  p.  4I>9.  "It  lay  just  agaiust 
the  Promontory  Agaruos,  and  seemed  to  extend 
iUelt  longitudinally,  parallol  with  the  promontory, 
of  height  apparently  equal  or  greater  than  the 
mountain  range,  partly  obscuring  the  mountains 
from  view."  I  do  not  write  with  the  intention  of 
disputing  Mr.  Jackson's  observation ;  I  only  aak 
fur  iuf ormaUon  as  to  bis  reasons  f or  j  ndging  it  to 
be  mist,  for  I  do  not  see  the  way  cl«-ar  myself  to 
'  "1  ouo  from  the  other  when  just  * 


;20i63  ]-Ip  Mr.  Frank  will  refer  to  the  last 
volume,  be  will  find  the  method  of  taking  the 
discbarge  from  the  outer  coatings  of  the  small 
L^ydeu  jars  described,  and  recommended  as  a 
means  ot  applying  electricity  for  medical  purposes. 
The  plan  of  suspending  the  worsted  thread  is  new  to 
tuu,  and  I  have  tried  it,  with  the  result  that  I  ob- 
tained sparks  from  my  luin.  plate  machine  of  3Jin., 
never  having  before  obtained  more  than  Sin. 
Whilst  trying  this  I  notired  shit  I  had  long 
suspected,  that  U,  that  the  Yoes  machine,  like  tbe 
Gramme  ring,  is  reversible,  and  will  act  as  a  motor, 
though,  of  course,  the  powi-r  is  Very  small.  When 
1  stopped  my  machine  it  commenced  to  run  back- 
words,  and  continue  I  to  do  so  for  five  or  six  revo- 
lutions of  the  plate.  I  carefully  ascertained  that 
this  motion  was  not  due  to  the  plate  merely  seeking 
it*  balance,  and  wLtu  I  discharge  !  the  jars  it  did 
not  take  place.  The  Yoss  machine  lb  a  most 
beautiful  Ulustrati  m  of  the  conversion  of  force 
into  electricity,  and,  if  my  experiments  are  verified, 
it  will  also  show  the  conversion  of  electricity  into 
force.  H.  S.  T.  8. 

AN  ELECTRICAL  PROBLEM  IN  CON- 
NECTION WITH  AERIAL  NAVIOA- 
TION. 

[20161.] — I  UES18K,  with  your  permission,  to 
pluce  before  the  readers  of  tho  "  E.  M."  an  electri- 
cal problem  for  discussion,  viz. :— Tho  ultimata 
probability  of  carra-tug  on  an  ilectrioal  system  of 
a  rial  navigation,  uu  the  basis  of  planetary  flota- 
tion, of  which  the  Moon  is  a  notable  illustration. 
1  think  there  can  be  no  doubt  that  tho  motion  of  the 
bediesof  the  solar  system,  and  their  relativo  position, 
n  caused  by  their  electrical  condition.  The  interior  o( 
tho  earth,  in  my  opinion,  is  charged  with  positive 
electricity,  which  induces  on  atmusphcre  of  nega- 
tive electricity  on  its  surface.  All  particles  uf 
nutter  existing  in  this  atmosphere  are  conse- 
quently charged  with  negative  electricity,  and  err, 
therefore,  attracted  by  the  positivo  electricity  in 
the  earth's  interior,  which,  if  ourrect,  explains  tbe 
nature  of  gravitation.  The  Moon  being  in  the  same 
electrical  condition  as  tho  Earth,  their  negative 
electrical  atmospheres  keep  them  asunder,  and  the 
combined  action  of  their  positive  and  negative 
electricities)  tend  to  cause  them  to  gravitate  to  ear  n 
other,  and  thus  cause  tb«  Moon  to  float  at  a  regu- 
lated distance  from  the  Esrth,  in  accordance  with 
tho  principle  of  polarisation.  The  Sun  also,  by 
generating  positive  electricity,  is  surrounded  with 
a  positive  atmosphere,  which  induces  a  negative 
electric  zone  ouUulo  it,  smJ  tbe  regulated  distance 
of  tbe  different  planetary  bodice  from  the  Sun  is 
caused  by  tho  intensity  oi  their  electrical  condition. 
Iu  this  balanced  nurtitiou  of  ttjtatinu,  if  they 
fluctuate  towards  the  Sun,  they  ore  immediately 
repelled  b£  its  positive  atmosphere,  through  iuub 


by  it.  if  they  fluctuate  towsrds  the  negative  rone, 
till  the  equilibrium  is  restoied. 

If  this  theory  is  correct,  would  not  un  artificial 
globe  with  a  gutta-percha  crust  if  its  interior  was 
charged  with  a  sufficiency  of  positive  electricity, 
induce  an  atmosphere  of  negative  electricity  around 
it,  and  so  float  at  a  rrpalit'd  distance  from  tho 
earth.  Such  a  globe  endowed  with  the  requisite 
electrical  conditions,  would  do  all  in  the  air  that  a 
steamship  can  do  on  the  ocean.  It  would  carry 
passengers  and  cargo,  be  propelled  in  the  teeth  of 
a  gale  of  wind,  and  defy  the  elements.  It  would 
also,  by  the  attraction  of  its  gravity,  draw  and  hold 
an  atmosphere  of  air  around  it,  so  that  a  trip  to 
the  Moon  would  not  be  prevented  for  want  of  an 
atmosphere  to  maintain  respiration.  By  adopting 
the  system  of  cometary,  or  solar  propulsion,  there 
would  then  be  nothing  to  ptevent  the  exploration 
of  the  universe. 

Science  hat  already  endowed  toft  iron  with  arti- 
ficial magnetism,  which  counteracts  fourfold  the 
effect  of  gravitation.  Why  should  it  not  be  able, 
eventually,  to  endow  an  artificial  globe  with  tbe 
requisite  electrical  condition  necessary  to  counteract 
terrestrial  gravity,  and  so  produco  artificial  plane- 
tary flotation  r  Are  not  all  the  forces  of  nature 
waiting  to  bo  produced  and  wielded  by  scientific 
skill  •  If  so,  thus  apparently  visionary  echetnemsy 
yet  become  a  reality. 

Wm.  Harris. 

Woodbury,  near  Exoter,  August  ii»th. 

SCIENCE  AT  SOUTH  KENSINGTON. 

[20465.]—  Youb  correspondent,  Mr.  Jackson,  p. 
597,  must  be  easily  pleased  if  be  is  gratified  to  find 
that  I  "admit"  what  I  have  never  denied  or 
thought  of  denying.  Your  article,  sir,  was,  I 
imagine,  aimed  at  the  system  pursued  at  South 
Kensington,  not  at  the  teachers  per  w,  bat  I  note 
that  Mr.  Jackson  does  not  yet  answer  the  question, 
Who  is  responsible  for  such  candidates  as  you  ex- 
posed I  If  not  the  teacher*,  it  must  be  tbe  depart- 
ment, so  whichever  way  Mr.  Jackson  takes  it, 
his  tirst  letter  scarcely  tallies  with  his  latest.  So 
far,  Mr.  Jackson  has  declared  that  it  is  not  tho 
fault  of  the  teachers  that  crassly  stupid  candidates 
are  sent  up  for  examination:  henoe  it  would 
appear  that  no,  too,  blames  tho  department.  What, 
then,  becomes  ot  his  first  letter  f  No  one  supposes 
that  marks  are  given  for  such  "  answers  "  (save  the 
mark  !)  as  those  you  quoted,  and  it  is  really  "  too- 
too  "  for  Mr.  Jackson  to  explain  that  a  man  may 
havo  two  occupations.  It  is  a  pity  that  he  did  not 
explain  himself  at  tint.  When  h?  says  that  he  has 
caused  me  to  be  more  just  in  my  criticism,  ho  im- 
plies that  I  have  been  no  just,  but  I  regard  that  as 
a  misapplication  ot  the  "scientific  uss  of  tbe 
imagination,"  and  as  no  ease  of  injustice  is  indi- 
cated, I  leave  the  gratification  to  Mr.  Jackson. 
The  samples  you  gave,  sir,  of  the  answers  fre- 
quently tendered  at  South  Kensington,  show 
clearly  enough  that  something  is  radically  wrong. 
I  am  one  of  tho  many  who  think  the  system  is  at 
fault,  and  by  your  leave,  I  aboil  continue  to  soy 

to  bring  the 

subj  ' 

TRICYCLES  WORKED  BY  OAS. 

[20466.]— It  is  a  pity  that  "  P.  H."  (p.  597)  1* 
not  a  mechanic  as  well  as  a  chemist,  for  then  it 
might  have  occurred  to  him  that  to  work  tricycles 
in  the  manner  he  proposes  would  be  rather  too 
much  of  a  good  thing.  The  explosive  force  of  gss 
is,  no  doubt,  a  valuable  property,  to  be  utilised 
where  possible,  but  has  "  P.  H.  ever  thought  ot 
tho  weight  of  the  cylinder  and  its  accessories 
necessary  to  adapt  the  fores  to  the  tricyclot' 
Suppose  the  cylinder  mode  of  thin  steel,  how  is  the 
power  to  be  applied  to  a  tricycle  'i  It  is  a  difficult 
matter  with  steam,  supposing  you  could  generate 
that  in  a  pint  pot,  and  it  is  a  hundred  times  more 
difficult  with  go*.  It  warns  to  me  that,  with  cither 
steam  or  gat,  you  must  have  gearing,  for  the  speed 
that  would  be  necessary  in  the  engine  to  give 
power  on  the  trie; el*  would  be  altogether  out  of 
place  if  applied  direct  to  tbe  driving  axle :  and  to 
havo  an  engine  with  power  enough  to  drive  tbe 
tricycle  at  a  permissible  speed  would  involve  weights 
which  no  tricycle  could  carry.  I  am  not  quite 
clear  how  the  gas  could  be  mode,  but  that  is  a 
secondary  consideration,  seeing  that  the  road  is 
blocked  by  Uio  insuperable  (as  1  believe!  difficulty 
of  connecting  the  enuine  with  the  machine  in  a 
workablo  manner.  Your  correspondent  should 
have  gone  into  a  few  figures  as  to  tho  size  of 
cylinder  and  piston  speed,  and  ha  would  then  have 


[20467.1-Iw  reply  to  letter  20151,  of  Sept.  1st, 
may  I  oak  "  P.  H  "  to  explain  the  best  and  safest 
method  to  obtain  the  vapour  he  speaks  of  t  H"W 
much  vapour  must  there  be  to  a  certain  iiuontity 
of  atmosphere  air  to  cause  an  explosion  V  Also, 
what  does  "  P.  II."  mean  by  "  raw  spirits  "-is  it 
what  is  commonly  called  "betizoline"  ?  If  he 
will  please  answer  above,  he  shall  soon  know  the 


THE  PRESSURE  OP  WIND. 

[20I6S.1— I  AM  sorry  thst  I I  ave  again  failed  to 
understand  what  it  win  that  Mr.  Romanes  meant 
(p.  5!'G).  Had  he  sai<l  simply  that  it  is  impossible 
for  the  wind  travelling  ot  tho  rate  of  50  miles  au 
hour  to  press  upon  a  square  foot  with  such  a  weight 
us  49jlb.,  his  meaning  would  have  been  clearer 
than  it  is  in  the  tint  par.  of  his  letter  on  p.  527. 
However,  as  Mr.  It.  •'  d.d  not  therefore  deny  that 
with  an  hourly  velocity  of  50  miles  tho  pressure 
was  4°;tb.,"  am  I  to  assume  that,  after  all,  the 
Greenwich  anemometer  was  correct  ?  It  seems 
that  I  hove  myself  been  anything  but  perspicuous, 
for  Mr.  H.  is  puzzled  with  wha*.  I  said  about  Mr. 
Simmons's  balloon  rat*  nnd  such  a  "storm"  not 
being  likely  uu  thn  earth.  I  am  afraid  I  cannot 
put  it  plainer.  I  said  that  in  the  middle  of  one  of 
the  gusts  the  wind  may  reach  even  Mr.  Simmons's 
"rate,"  otid  I  cannot  conceive  that  that  ts  contra- 
dictory to  a  subsequent  assertion  that  no  one  sup- 
posed such  a  "storm  "  as  Mr.  Simmons  experienced 
could  prevail  on  the  earth,  for  that  storm  lasted  for 
more  than  an  hour. 

To  turn  to  the  question  ot  your  correspondent 
-  Khodo  Km,"  whom  it  i»  ever  a  pleasure  to  help, 
he  will  see  that  as  tbe  matter  stands  the  engineers 
are  at  loggerheads  with  the  meteorologists.  The 
instruments  of  the  latter  indicate  pressures  which 
the  former  believe  to  bo  improbable,  and  by 
formula)  show  to  be  "impossible."  Tbe  engineors, 
yuu  will  observe,  calculate  thn  pressure  from  the 
velocity  of  tho  wind,  and  that  velocity,  I  presume, 
they  take  from  the  very  anemometer*  they  abuse. 
Clearly,  tbe  point  to  be  ascertained  is  the  actual 
maximum  pressure,  and  I  have  been  endeavour- 
ing t)  elicit  some  information  as  to  tho 
real  nature  of  tho  objection  to  the  pressure-gauges 
employed,  for  I  cannot  conceive  there  is  much 
mechanical  difficulty  in  constructing  an  apparatus 
to  as  accurately  indicate  the  pressure  of  the  wind 
as  we  indicate  that  in  a  steam-boiler.  Tnere  is  no 
question  that  the  instruments  at  Greenwich  did  iu 
October  and  April  lost,  at  one  time,  register 
maxima  respectively  ot  -ilJlb.  and  49klb.  :  the  con- 
tention is  tut  they  are  not  to  be  relied  upon.  I 
hear  that  a  "  pamphlet  preliminary  "  has  bean 
recently  issued  by  the  Institution  of  Civil  Engi- 
neers, giving  the  pith  of  the  debate  which  has  been 
recently  held  on  thii  very  subject,  in  concluding 
which  tho  President,  Sir  W.  Armstrong,  said  hr 
"  desired  to  express  his  strong  opinion  ot  the  urgent 
necessity  for  extMjriment.il  iuvestiiratiou  in  con- 
nection with  wind -preen ure,"  which  is  just  my 
sentiments,  if  I  am  allowol  to  hove  any,  as  the 
clown  said.  Personally,  I  believe  the  Toy  Bridge 
would  have  been  standing  now  if  the  train  had  not 
been  upon  it  at  tbe  fatal  moment  of  that  terrible 
gust,  and  as  I  have  a  dim  recollection  that  engi- 
have  gravely  reported  that  it  will  not  pay  to 
build  bridges  strong  enough  to  resist  any  con- 
ceivably possible  storm.  I  should  like  to  elicit  some 
opinion  whether  it  will  not  be  advisable  for  the 
possible  future  victims  to  help  the  railway  com- 
panies by  a  public  subscription  in  order  that  the 
bridge  may  be  mode  strong  enough.  Smeaton's 
table  ot  wind  differs  considerably  from 

that  of  Hawkesley,  but  his  pressures  for  given 
velocity  are  lower.  Thus  Smeaton,  for  what  he 
calls  a  hurricane,  SO  miles  per  hour,  gives  a  pres- 
sure of  31'5lb.,  while  Howkoslev  gives  about  .illb. 
"  Khoda  Dux,"  who  1  hope  will  live  to  see  his 
tower  weather  many  a  gale,  would.  I  think,  do  well 
to  procure  this  pamphlet,  for  Mr.  T.  Stevenson  let 
new  light  on  tho  subject,  by  pjiuting  out  that  the 
pressure  increased  with  the' bright  above  ground  ; 
hence  my  reference  to  the  fact  that  it  would  not 
be  necessary  to  build  a  house  *"  the  foot  of  Black- 
heath  Hill  so  strongly  as  one  p'ueed  at  the  level  ot 
the  Observatory.  Tho  ilifforence  in  altitude  it,  1 
think,  somewhere  about  100ft  ,  and  according  to 
Mr.  Stevenson,  if  the  pressure  at  5<'.>ft.  and  70 
miles  an  hour  is  271b.,  that  at  150ft.  will  bo  about 
95  miles  an  hour  and  151b.  I  cannot  ask  you  to 
burden  your  columns  with  the  formul.-v :  but  it 
will  bo  seen  that  there  is  an  enormous  increase  in 
pressure  with  altitude.  In  cilimating  tho  actual 
I  pressure  on  a  lattice- girder  bridge,  I  do  not  think 
the  measurement  of  the  real  surface  will  correctly 
give  the  acting  surfsoo.  fat  I  think  that  the 
passages  bctweuu  the  lattices  tend  to  relievo  the 
pressure  on  the  actuil  surfa*".',  much  on  tho -ame 
principle  that  it  i»  impossible  to  blow  a  card  off 
a  pipe  terminated  by  a  disc.  The  apertures  in  the 
lattice-girder,  1  behove,  tcud  to  reduce  the  actual 
pressure  on  tbe  surface  of  tle-i  bats  oxposed  by  a 
kind  of  suction,  and  in  all  1  have  written,  I  wish 
it  to  bo  understood  that  I  am  simply  actuated  by 
a  desire  to  arrive  at  a  soluti'ni  of  a  very  difficult 
and  important  prohleru.  Probably  some  useful 
data  might  be  obtained  from  the  records  Of  ex- 
periments mode  to  ascertain  the  rcsiitiince  to 
trains  running  at  hirfh  spot*! ;  but  though  1 
remember  soaia  elaWrate  calculations,  proving 
that  a  train  coul  l  not  possibly  run  at  70  miles  an 
hour,  osriug  to  th«  iwistsnw  of  the  air,  I  know 
that  trains,  or  engine*  at  leas',  have  accomplished 
it,  and  iMs^posaible  thst  the  engineers  may  be 
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mit  that  the  problem  is.  What  is  the  actual 
maximum  pre  same  of  iho  wind  on  any  given  area? 
And  if  any  of  your  leaders  con  throw  any  light  on 
the  subject.  I  eball  Ui  pleased  to  road  what  they 
have  tu  say.  F.  M.  S. 


BOOMERANGS 


perpendicularly 
in  its  descent  m 


and  firing  guns 
into  a  very  rap 


AND  OTHER  PROJEC- 
TILES 

[20  It''.*.] — Thk  reply  47310,  Riven  to  "  Bush- 
ranger" by  "H,'f  respecting  the  boomerang, 
in  your  No.  for  2  oth  August,  will  not,  I  fear,  aatnefy 
him,  a*  he  asks  for  the  theory  of  ita  flight,  and  I 
alao  should  feel  great  pleasure  in  having 
explained. 

Aa  I  have  thrown  tho  instrument  many  times 
forty  yean  ago.  and  the  account  given  of  ita  (light 
ia  not  quite  correct,  1  will  stale  it  aa  I  found  it  to 
be. 

Firstly,  I  always  threw  it  with  the  concave  edge 
forward,  and  the  flat  side  downward,  and  generally 
aimed  at  an  object  about  Tilt,  from  too  ground, 
and  50  yards  off.  The  flight  was  true  to  the  di- 
rection in  which  it  was  t  biown.  but  if  the  object 
was  not  hit  tho  instrument  would  continue  ita 
flight  in  the  same  direction  for  20  or  30  yards 
farther,  according  to  the  strength  of  the  throw, 
and  then  suddenly  mount  into  the  air  almost 
to  a  grout  height,  and  return 
i  the  direction  from  whence  it  was 
thrown  and  pass  bemud  the  thrower,  and  often 
very  close  to  him.  Writing  about  the  projectile,  1 
recall  some  experiments  I  made  and  a  patent  I  took 
out  about  l&jO  for  an  improved  mode  of  charging 
I  saw  that  to  put  a  mate  of  uiota.1 
.  I  motion  in»tautly  from  a  state  of 
rest,  was  a  wasteful  mode  of  applying  |>:>wer,  and 
knowing  that  if  a  tube  was  filled  with  gunpowder 
and  fired  from  the  open  end  the  explosion  would  be 
gradual,  like  a  rocket,  1  saw  that  in  this  way  a 
shot  could  be  moved  slowly  at  first  and  its  speed 
gradually  increased  as  the  powder  was  consumed. 
I  saw  also  that  as  the  shot  moved  the  pressure 
should  b»  increased  as  longas  tho  shot  was  in  the  gun, 
and  to  effect  this  the  powder  was  placed  in  a  hollow 
cone,  and  fired  from  the  front,  and  the  angle  of  the 
cone  proportioned  to  the  length  of  tho  euu,  so  that 
the  powder  might  bo  all  burnt  just  before  the  shot 
left  the  gun. 

In  carrying  out  experiments  I  found  that  very 
heavy  charges  could  be  tired,  and  great  velocity 
given  to  the  shot,  with  very  small  strain  on  the 
barrel  of  gun.  In  my  experiineule.  I  used  the 
thinnest  brass  trumpet  tubes,  of  the  six*  of  the  No. 
J  J  shot-gun—  Jin.— soldering  the  tube  to  the  pointed 
end  of  the  cone,  the  touch-hole  being  close  to  the 
mouth  of  the  cone,  and  the  cone  containing  three 
drachms  of  powder.  With  this  charge  and  two 
ounces  of  shot,  I  have  repeatedly  fired  the 
thin  tuba,  and  never  either  burst  the  tuba 
or  driven  it  away  from  the  end  of  the  cone  to  which 
it  was  soldered,  and  tbe  penetration  of  tho  shot 
was  quite  as  great  as  that  <-f  any  fowling-piece 
tired  with  a  like  charge.  I  had  also  a  lsrge  duck- 
gun,  in  which  I  u  <*4  to  tire  tlijht  drachms  of  pow- 
der and  four  ounces  of  shot,  at  tbe  oo>t  of  a  severe 
blow  on  the  shoulder.  This  gun  I  had  fitted  with 
a  similar  cone,  holding  six  drachms  of  powder,  and 
I  could  then  tire  it  without  any  sensible  recoil,  and 
I  believe  the  velocity  of  the  shot  was  greater  than 
before.  I  had  also  a  rifle-barrel  made  to  fit  the 
same  stock,  and  it  carried  a  round  ball  of  two 
ounces  weight.  The  conical  hell  weighed  five 
ounces,  and  the  recoil  waj  unfelt.  These  tubes, 
the  Titk>,  and  several  flat  ends  of  the  bullets,  as 
found  in  front  of  the  iron  target  of  the  Kilburn 
Kine-ground,  where  I  repeatedly  tired  it,  I  exhi- 
bited at  the  exhibition  of  li-.Oi,  with  a  detailed 
account  of  the  experiments,  hoping  that  the  com- 
missioners who  went  round  to  investigate  the 
exhibits  would  notice  them  ;  but  they  were  un- 
noticed, and  have  never  been  further  investigated, 
that  I  am  aware  of.  My  belief  is  that  very  large 
shot  can  be  fired  with  great  velocity  from  very 
light  hut  long  tubes  in  this  manner. 

I  also  exhibited  at  tbe  same  stand  a  telescopic 
rifle-eight  that  I  had  invented  and  patented  about 
the  same  timo. 

The  adaptation  of  the  telescope  to  the  rifle  had 
hitherto  proved  a  failure,  from  the  recoil  of  the 
gun  deranging  tho  telescotw  after  a  few  shots. 
My  telescope  did  not  weigh  half  an  ounce — allowed 
the  original  sight  of  the  gun  to  ho  used,  tho  object 
aimed  at  being  magniOl— but  the  sight  not  at  all 
magnified,  but  used  just  as  it  was  without  the 
telescope.  It  was  a  small  (jolilean  telescope 
without  any  tube,  the  object-glass  Jin.  diameter 
fixed  in  a  cell  which  slid  into  the  sight  protector  of 
the  Enfield  rifle,  close  behind  the  sight,  and  the 
eyepiece  a  (mall  concave.  Una  fixed  in  n  frsme 
which  slid  np  or  down  on  the  back  sight  ;  the 
magtufring-power  was  about  six  diameters,  aa 
more  than  that  tried  tho  holding  power  of  the 
steadiest  marksman,  and  the  nil"  was  seen  to  swsy 
in  such  a  manner  as  to  bo  useless,  unless  fired  from 
a  rest.  With  this  sight,  bull's-eyes  after  bull's- 
eyes  might  be  made  with  caro  by  any  fair  shootor. 
J  hxve,  in  the  Kilbuin  gtound.  made  nine  sue- 
.bull's-ejei  at  400  yards,  from  the  ' 


— fair  off-hand  shooting — t»  which  the  marker 
there  could  bear  testimony.  This  invention  I  hoped 
would  be  used  by  our  volunteers  and  soldiers,  and 
render  their  shooting  much  more  accurate-;  bnt 
directly  this  was  bruniht  before  them,  the  order 
ho  magnifying  tu/Af<  allovcJ,  was  issued  at  Wim- 
bledon, and  our  volunteers  and  soldiers  prevented 
from  shooting  well  by  the  hard  pull  of  the  trigger 
being  raised  to  a  01b.  pull,  that  of  old  Brown  Bee* 
being  only  31b.,  which  waa  considered  quite  hard 
enough  to  be  safe  for  the  most  uncultivated  being 
until  after  tho  first  meeting  at  Wimbledon,  when 
for  our  volunteers,  men  of  education  and  with 
hands  much  more  sensitive  than  thee*  of  the 
hard-working  labourers,  who  formed  the  rank  and 
file  for  using  Brown  Bess,  a  pull  of  61b.  was  con- 
sidered necessary  to  prevent  accidents. 

In  fact  I  believe  the  authorities  meant  the  prizes 
to  be  gained  by  chance,  and  not  by  the  be«t 
shooters,  or  we  should  see  the  same  man  get  the 
Queen's  I'rire  very  often,  instead  of  never.  The 
wish  of  our  authorities  appears  to  be  as  I'uueh 
"to  do  it.  Philip  ~ 


I 


PROBLEM  IN  DYNAMICS 

[20170.]— Tjte  problem  ef  tho  equilibriam  of  the 
monkey  and  the  ball  teminJj  me  of  a  somewhat 
curious  little  experiment  which  I  once  made  in  the 
long-ago  days  when  paradoxes  and  perpetual 


motions  perplexed 
interest  to  others 


my  brain,  which  ma 


urned 
y  be 


lnicrfet  to  omen  even  now.    A  A  il 
other)  bar,  pivoted  at  its  centre  B. 
one  end,  is  suspended  a  weight  of, 
D,  near  the  other  end,  and  equidista. 


if 

A  A  is  a  wood  on  [or 
FroinC,  near 
i. ;  at 
B.  is 


EL 


a  pulley  as  shown.  Over  the  pulley  is  a  cord,  at 
each  eud  of  which  is  suspended  a  weight  of  lox., 
as  at  i  •  and  11.  Since  the  axis  of  pulley  is  at  ssmo 
distance  from  centre  as  the  point  C,  and  aa  the 
suspended  weights  are  equal  at  bolh  ends  of  the 
beam,  the  whole  rests  in  equilibrium. 

Now  transfer  a  part  of  one  of  the  two  weights, 
G  or  II,  to  its  fellow,  then,  of  course,  tbe  heavier 
will  descend  and  pull  up  the  lighter ;  but  at  the 
same  time  tho  equilibrium  of  the  system  as  a  whole 
will  be  found  to  be  disturbed,  and  the  weight  K 
will  descend,  snd  raise  the  cud  D  of  the  lever.  At 
first  sight  it  seems  strange  that  this  should  happen, 
since  the  Mill  weight  of  tho  two  weights  G  and  II 
is  not  affected  ;  but  a  little  consideration  will  show 
that  the  result  mint  be  at  described  under  the 

NORTHC 0TT' S  APPARATUS  FOR  TURN- 
ING TRRKOUL AR  FORMS. 

[20471  ' — I  was  glad  to  see,  from  the  letter  of 
"  Gorcb  Admi  "  (p.  59fi!,  that  Northcott's  clever 
apparatus  is  not  quite  forgotten.  I  have  been 
surprised  it  has  not  been  taken  up  ;  but,  as  I,  like 
your  correspondent,  have  been  abroad,  its  defeeta, 
if  it  has  any,  may  have  been  puinted  out  during 
our  absence. 

I  have  inquired  of  all  the  principal  lathe-makers, 
but  nono  of  them  hod  any  experience  of  this  ap- 
paratus, and,  at  last,  I  have  come  to  the  conclu- 
sion that  the  power  required  to  move  the  saddle- 
slide  must  be  great,  and  the  friction  must  interfere 
with  the  correctness  of  its  movements  so  as  to 
prevent  the  use  »f  the  fixed  tool  for  any  shapes 
requiring  morn  than  one  or  two  vibrations  per 
revolution.  As  used  for  guiding  drills  or  cutting 
frame*,  lh<i  apparatus  appears  to  work  very  well. 

I.  '  "  Gereb  Admi "  look  at  Figs.  201  and  205  in 
Northcott's  book.  These  figures  appear  to  have 
I  been  produced  by  a  fixed  tool,  making  about 
Cj  vibrations  per  revolution.  He  will  sou  that  in 
some  planes  the  lines  of  the  figure  ore  donhle  and 
[  even  treble— a  defect  caused,  I  think,  by  friction 
of  slide  in  saddle. 

The  slider  in  Csptain  Dawson's  rest  is  so 
much  smaller,  that  it  is,  probably,  much 
loss  liable  to  to  this  objection :  but  then  it  seems 
only  suited  to  face  work,  and  far  less  universally 
applicable  than  Northcott's. 

I  hope,  if  your  correspondent  perseveres  in  his 
intention  to  try  this  most  ingenious  apparatus,  he 
will  1st  us  know  with  what  result.  No  doubt  the 
"one-tenth"  which  puzzled  him  is  an  error.  The 
passage  might  read,  "  For  every  revolution  of  the 
bick  shaft,  the  worm-wheel  will  make  one-seventh 
of  a  revolution;  and,  during  one  seventh  of  a  revo- 
lution of  the  screw  c,  tho  slide  I),  will  traverse one- 
eevrntieth  of  an  inch/'  ^  ^      ^         ban  t 


athe,  and  herewith  append  my  address,  that 
your  correspondent  may  write  to  mo  if  ho  wishes. 

r.  a-  m- 

32,  St.  James-road.  Tunbridge-  wells. 


A  BLIND  BAN'S  VISION. 

[20472.] — Stromal,  letters,  all  very  eulogistic, 
were  sent  me  on  the  subject,  asking  fur  answers  I 
can  really  not  send.  One  of  them,  I  beliovo. 
emanates  from  a  medical  man,  who  is  surprised  at 
the  action  I  reported  of  magnetism  on  tho  organism. 
I,  myself,  am  surprised  that  medical  men  have  been 
so  long  without  discovering  it.  Everybody  knows 
that  the  magnet  attracta  iron.  No  doctor  doubts 
that  blood  exists  and  circulates  in  the  human  body, 
and  that  ita  red  colour  is  mostly  due  to  the  presence 
in  it  of  iron,  lu  anemic  case*  they  prrucribc  iron. 
Is  not  it  natural,  therefore,  that  a  magnet  should 
act  upon  tho  blood,  attract  and  act  upon 
the  ferrous  principles  therein  contained.  There  la 
another  thing  that  I  do  not  hesitate  to  afiirm  to 
my  correspondent.  It  is  this :  All  the  effects, 
without  exception,  produced  upon  the  human  body 
in  the  cure  of  diseases  by  medicinal  agents,  are 
purely  electrical.  The  curative  power  they  possess 
is  due  to  the  proportions  in  equivalents  of  elec- 
tricity, either  equilibriated,  positive.',  or  negative ; 
they  coerce,  and  they  act  up^n  diseases,  in  pro- 
poftion  to  the  respective  electric  states  of  both  th* 
body  and  the  medicaments.  When  this  is  suf- 
ficiently known,  diseases  being  classified  in  positive, 
negative,  neutral,  hypostropbic,  atrophic,  Jeo., 
electricity  and  electrified  agents  will  play  their  real 
part  ia  medicine.  Electrotherapy  is  tbe  medicine 
of  the  future.  My  electric  sounds,  which,  by  the 
bye,  were  invented  in  London  12  years  ago,  will 
beenmo  in  great  use  in  surgical  treatments. 

One  of  the  letters  is  dated  Charles- street, 
Berkeley- square,  London  ;  but  it  is  written  on  a 
paper,  and  inclosed  in  on  envelope,  beariup, 
stamped  in  blue,  another  direction  in  L*  abridge,  in 
which  place  the  letter  was  posted.  Which  is  the 
real  address?  Tbe  writer  is  affected  with  an 
incipient  cataract,  and  inquires  for  the  nwdiu 
optramh  to  be  used  in  such  a  case.  If  tent  to  the 
inquirer,  my  answer  would  only  serve  one  person : 
whores*,  if  you  can  possibly  spare  room  for  it  in 
the  "  E.  M-,"  it  may  be  useful  to  many.  The 
following  is  the  process  I  advise  to  use,  submitted 
to  the  approval  of  the  medical  adviser. 

A  generator  of  electricity  is,  of  course,  neceosary  ; 
then  an  eve- bathing  cup,  which  can  easily  be  pro- 
cured in  London.  A  wooden  one  is  the  beat,  unless 
it  is  in  ivory,  ebonite,  or  any  isolating  substance. 
It  consist*  In  a  small  shell  or  cup  of  proper  form 
to  fit  the  eye  arcade,  and  allow  the  eye  to  freely 
batho  in.  The  handlo  should  be  perforated 
all  through  for  the  passage  of  a  conducting  wire, 
one  end  of  which  iesues  out  at  the  bottom  of  tho 
cup.  ruredistdled  water  la  put  lu  the  cup,  and 
one  drop  (no  more)  of  hydreichloric  acid  is  dropped 
in  it,  tho  object  of  which  is  to  render  the  water  a 
good  conductor  of  electricity.  The  cup  thus  filled 
is  applied  to  the  eye,  which  must  be  kept  open  in 
the  water.  The  positive  conductor  of  the  pile  is 
then  put  in  contact  with  the  other  end  of  the  wire, 
and  the  negative  is  either  held  in  the  hand  or 
applied  to  any  other  part  of  the  body.  A  circuit 
is  then  formed,  and  a  positive  electrolitic  current 
posses  from  tho  cup  through  tbe  eye  and  body  to 
the  negative  pole.  The  action  of  this  current  is  to 
carry  off  the  substance,  the  accumulation  of  which 
causes  the  cataract.  Care  must  be  taken  not  to 
make  a  mistake  between  the  two  poles,  as  if  tho 
nogarivo  one  was  applied  to  tho  eye,  the  disease 
would  increase.  This  was  proved  in  the  cose  I 
have  spokan  of.  Should  a  simplo  current  prove  to 
be  insufficiently  active,  a  Faraday  indualiou  coil 
should  be  used  with  required  care,  to  stimulate-  tho 

Ch.  Bub.ic.he. 


PS.-In  my  last  communication  (p.  ..01)  ( 
have  been  many  misprints.  Some  ore  of  little  im- 
portance ;  othors  make  my  writing  unintelligible — 
namely,  in  the  equations  of  gunpowder  explosion . 
Correcting  them  would  bo  long ;  I  prefer,  if  you 
please  to  permit,  to  give  an  t 


+ 

serve  in  other  cases.  The  symbol  E  means  posi- 
tive electricity,  E  negative  electricity  ;  to  that 

+ 

OE.  means  a  oxygen  and  5  positive  electricity. 

C,E,  means  3  if  carbon  and  Oof  negative  electricity. 
;,  the  first  Greek  letter  of  the  word  light, 
meant  light.  V,  tho  first  letter  of  ke>u,;,_.  means 
I  did  not  write      but  "c.  R. 


IRON  COILS-ELECTRO  MAGNETS. 

[20173  .]—  Tun  improvement  and  tho  economy  in 
tho  construction  of  dynamo-machine*  are  important 
factors  in  the  future  of  the  electric  Ught  and  motors. 
If  iron  can  be  used  in  the  plsco  of  copper  for  coil... 
groat  economy,  and  also  ;(  shall  hope  to  show) 
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greater  efficiency  will  be  the  result.  AtnrioM 
times,  during  many  yean  past,  this  substitution  ku 
been  tried,  and  in  some  eases  reported  as  less  efficient, 
and  a  few  others  as  an  improvement.  That  this 
should  be  so  need  not  surprise  us,  seeing  that  one 
consequence  appear*  to  been  overlooked,  and  that 
is,  that  besides  tho  iron  coil  becoming  itself  a  mag- 
net, the  electro- magnet  itself  is  magnetised  with 
an  opyetiti  polarity.  It  was  natural  enough  that 
the  less  efficiency  should  be  considered  aa^arising 

coil,  and  also  that  tho  attractivo°power  of  the  coil 
should  be  attributed  to  the  internal  electro-mag- 
net- That  the  iron  coil  should  ba  highly  magnetic 
wa  may  rest  assured,  knowing  a*  we  do  that  even 
a  copper  coil  is  somewhat  magnetic  under  the  in- 


Let  ua  now  sea  bow  wa  come  to  these  conclu- 
sions. First,  then,  the  electric  current  is  held  to  be 
circulating  m  the  magnet  alter  the  same  fashion  »s 
it  does  in  the  ooil.  1?  the  current  is  applied  to  an 
—which  then  become*  the  primary— an 
,  according  to  the  well  known  law,  has  its 
current  moTing  in  a  reverse  direction. 
Now,  li  w*  imagine  an  iron  bar  substituted  for  the 
internal  coil,  the  same  law  holds  good,  and  henro 
it  will  bo  found  that  the  polarity  of  the  iron  bar 
will  be  much  neutralised  by  the  opposite  polarity 
of  the  iron  coil  surrounding  it. 

Notwithstanding  this,  tho  employment  of  iron 
coils  i*  so  far  from  being  a  failure  that  it  will 
result  in  a  great  tncreaso  of  magnetic  power,  when 
it  i*  considered  that  the  iron  bar  may  be  dispensed 
with,  and  in  its  place  may  be  substituted  an  inert 
nktMo*  core  of  wood  or  brass,  and  ihu«  our  future 
is  made  up  of  nearly  all  coil, 
retains    a  little 


which 


Hill 


residual 


and  that  the  magnetism  would  be 
e,  wa  may  feel  assured,  when  we  redact 
that  in  this  case  the  current  is  passing  through  the 
magnet  itself,  instead  of,  aa  in  the  other  case,  being 
effected  by  induction,  which,  as  is  known,  is  in- 
fluenced by  distance.  But  not  only  is  the  intensity 
greater,  but  there  is  a  gain  in  quantity,  as  the 
former— nearly  inert— copper  coll  »  replaced  by 
nearly  so  much  magtietuui  iron  coil.  Besides  this, 
the  opportunity  occurs  of  using  more  surface  In  the 
absence  of  the  inert  npper  coil. 
Here,  then  {if  I  am  comet)  it  is  evident  that  an 
I  coil  employed  0^i">  *»■         da**"*"  its  own 

irs  begin  to  work  on  the  new  lines  the  soone 


yet  the  laud  itself  can  only  be  sold  or  moi 
her  with  her  husband's  consent,  and  by 


edby 

duly 


acknowledged,  nor  can  it  be  willed  away,  but  it 
r  heir-at-law  subject  to  he 


nor  can 

must  descend  to  her  heir-at-law  subject  to  her  bus 
band'*  life  interest  as  tenant  by  courtesy.  No  steps 
need  or  can  ba  taken  to  prevent  the  husband  having 
his  legal  right*.  By  the  Married  Woman'*  Pro- 
perty Act,  1882,  which  comes  into  operation  1st 
January  next,  a  married  woman  is  made  the  abso- 
lute owner  of  her  own  property  in  all  respects,  as 


Tows  Council* — BalfKBTjTTCT  (47837).— If  the 
councillor*  in  queatktn  have  not  actually  become 
bankrupt,  or  have  afterwards  had  their  bankruptcy 
cancelled,  they  would  not  be  disqualified.  But, 
whether  qualified  or  not,  a*  long  as  they  sit  upon 
the  council  a  candidate  for  a  post  under  them  can- 
not dispute  their  Totes.  He  must  first  of  all  get 
them  removed  by  the  requisite  means.  This  would 
be  the  rule  in  England,  and  I  presume  it  is  much 
tho  same  in  Ireland. 

Lkabb— Hiou  Boas  (47038). — There  I*  really 
nothing  in  this  long  question.  In  conveying  a 
large  estate,  high  roads  which  run  through  it  may, 
in  a  foolish  seose,  be  said  to  ba  included.  Or,  in 
speaking  roughly  of  so  many  acre*,  the  public  way 
mil  v  be.  comprised.  But  it  is  absurd  to  talk  of  a 
tenant  paying  rent  for  a  high  road,  over  which  he 
could  havo  no  right,  and  I  cannot  believe  that  any 
such  arrangement  was  evtr  made,  oven  in  Ireland. 

Misconduct  op  ArrnrsncB  (47052.)  —  The 
proper  course  is  undoubtedly  for  the  master  to 
summon  his  apprentice  tiefore  the  magistrate  of 
bis  district,  by  whom  ha  can  be  dealt  with  sum- 
marily, and  who  has  powor  cither  to  stop  the  whole 
or  part  of  his  wages,  or  to  send  him  to  prison  if 
his  misconduct  has  been  serious  or  long  continued. 
In  the  case  <  f  wilful  misconduct,  the  magiitrate 
has  power  to  cancel  the  indentures,  and  so  rid  the 
master  of  a  worthless  apprentice.  But  in  thean 
matter*  everything  depend*  upon  the  evidence,  and 
the 


i  the  sooner 
an  improvement  will  be  effected. 

It  will  be  unnecessary  fur  me  to  show  the  appli- 
cation of  these  principle*  in  sny  design  for  a 
machine,  as  the  general  principle*  hitherto  ap- 
plicable remain  nearly  the  isms,  the  special  altera- 
tion being  a  substitution  of  iron  wire  for  solid 
iron,  it  being  part  of  the  iron  coil. 
Barry-road,  S.E.  J.  H.  Huxley. 


INDUCTION    COII,  ERRATA. 

[20174.]—  Two  error*  have  crept  into  the  letter 
upon  this  subject  which  appeared  last  week.  The 
gauge  of  the  secondary  wire  should  hare  been 
stated  as  30  B.W.G.,  and  it*  total  weight  as 

31b.  ♦oa. 

.  Fern. 


LEGAL  RF.PLTF.S 

[20475  ]— Road  Pbaixaos-  (47820).  —I  do  not 
see  how  tie  owner  of  one  bouse  in  a  private  street 
can  compel  the  other  owners  to  make  a  channel  in 
the  road  and  put  down  gratings.  But,  on  the 
other  band,  it  ia  clearly  for  the  public  good  that 
this  should  be  dona,  and  the  best  thing  the  querist 
can  do  is  to  give  notice  of  this  complaint  to  ths 
proper  sanitary  authorities  of  the  district,  who 
will  know  how  to  compel  the  proper  drainage  of 
houses  which  seem  to  have  been  built  without  the 
supervision  now  necessary. 

Lkass  :  Gnorxii  Gam*  Act  (47825).— Where 
the  lease  of  a  farm  says  nothing  about  the  game, 
then,  under  the  Ground  Game  Act,  1S4I0,  the  occu- 
pier has  an  absolute  right  to  kill  and  take  the 
ground  game  upon  the  land  ;  but  only  for  himself, 
or  some  person  In  his  employ,  or  of  his  family. 
That  is  to  say,  the  occupier  cannot  let  the  right  of 
shooting  ground  game,  as  seems  to  ba  suggested 
by  tho  question ;  but,  on  the  other  hand,  and  pre- 
suming the  lease  says  nothing  about  it,  neither 
can  the  landlord  claim  any  right  of  shooting  hares 
and  rabbits.  The  reduction  of  the  rent  does  not 
affect  the  question,  and,  as  far  as  I  can  see,  tbn 
landlord  end  his  ton  cannot  legally  shoot  the  ground 
game  on  the  land  let  upon  lease. 

MABTiiro  Woman's  PaorESTY  Act  (47834.)— 
Any  woman  married  since  Itlh  August,  187U,  can 
hold  personal  property  to  any  amount  coming  to 
her  aa  next  of  kin  of  au  iutesiato  as  her  separata 
estate,  and  can  sell  it  or  lease  it  by  will  as  she  likes, 
independently  of  her  husband,  iiut  as  to  real  estate 
of  (rot-hold  property,  the  law  is  different,  and 
though  the  rent*  aud  profits  of  land  coming  to  her 
iia  heiress  will  form  part  of  her  separate  cstatt 
to  can  be  disposed  of  by  sale  or  will,  aa  *b* 


Laudlcbd  ajci>  Tbwajtt.- Lodqinos  (47800).— 
This  querist  seems  to  have  taken  the  law  into  his 
own  hands,  and  asks  advice  afterwards.  A  land- 
lord of  furnished  lodgings  can  distrain  for  rent, 
and  rent  only,  upon  such  goods  of  tha  lodger  aa  he 
can  find  upon  tho  premises.  Until  he  so  distrains 
ha  has  no  right  to  retain  the  property,  as  he  seems 
to  have  done,  any  more  than  lie  had  a  right  to 
take  possession  of  tha  rooms  wi'hout  a  legal  order. 
The  landlord  cam,  however,  distrain  upon  tho  goods 
now,  and  then  sell  them  in  the  proper  wsy  ;  and 
be  can,  of  course,  sue  his  tenant  for  any  balance 
owing.  But  I  should  not  advise  landlords  In 
general  to  take  the  law  into  their  own  hands,  as  the 
risks  they  run  of  actions  for  damstre*  are  somewhat 


COST  OF  HKATINO  APPARATUS. 

[20470.1—  "Gebeb  Asm"  (20450,  p.  597)  says 
some  of  my  things  sre  dear  in  proportion  to  others. 
It  is.  I  think,  evident  that  he  (peak*  without 
examination.  One  he  specially  refer*  to,  i  t ,  the 
instantaneous  water-heater,  contain*  a  coil  of 
copper  pipe  }in.  bore,  about  lGf t.  long  in  one  spiral 
coil,  without  seam,  joint,  or  flaw.  Ff  he  will  ask 
any  maker  to  produce  such  a  coil  at  any  cost,  his 
order  would  be  declined  with  or  without  thanks  ; 
and  yet,  without  a  coil  made  in  this  manner,  ths 
thing  would  not  be  what  it  is,  and  would  not  stand 
one-tenth  part  the  hard  work  it  dons.  I  have  tho 
greatest  faith  In  low  price*  and  a  large  demand  ; 
but  when  a  thing  cannot  be  finished  by  automatic 
machinery,  the  price  must  of  necessity  appear  high, 
and  many  things  which  are  entirely  made  by  hand 
can  be  copied  by  little  maker*  at  a  vary  low  rata, 
simply  because  they  have  no  expense  in  designing 
and  In  selling.  If  all  my  customer*  came  to  me 
without  any  expanse  or  trouble,  I  should  save  some 
thousand*  of  pounds  every  yesr.  It  is  apparently 
the  natural  law  of  trade  that  one  man  shall  ex- 
periment at  a  heavy  cost,  plan  and  make  satis- 
factory apparatus,  and  another  shall  take  his 
patterns  to  make  a  tbeap  copy.  One  ruins  him- 
self with  experimenting,  whilst  another  takes  and 
trades  on  unfinished  results.  A  man  who  steals  his 
patterns  oan  alwayt  afford  to  work  cheaply,  as  hi* 
heaviest  expense*  are  borne  by  other  unfortunate 
maker*  who  aro  sufficiently  honest  not  to  do  this.  * 

SHALL  DYNAMOS. 

[20477.]— ltRjfiiCTiNO  small  dynamos,  against 
which  our  very  worthy  fiieuds,  Mr.  Lancaster, 
"  Anglo  Dane,"  and  others  have  written, 
allow  me  to  state  the  following.  I  have 
been  in  Lomlou  some  little  time,  and  as 
I  am  desirous  of  seeing  aud  working  my- 
self a  small  dyuauio,  I  took  the  liberty  ol  calling 
on  Messrs.  Patrick,  who  have,  for  some  month* 
advertieod  their  machine*  in  the  sale  eulnn 


splendidly  finished  that  did  the  following :— 1st, 
With  one  roan  driving  the  dynamo  by  latho,  light 
to  tktir  Jnli  puu  tr,  four  10-candle  lamps  of  Swan'* 
make.  I" ufortunatoly,  there  were  no  more  on  the 
premises  of  this  size,  or  else  we  might  have  tried 
more.  2nd,  With  the  assistant  and  myself  treading 
lathe,  wo  lit  to  their  full  pouer  sir  15-f,i;utt< .' 


The  B  of  machine  ia,  including  field-magnets 
and  armature,  only  1  ohm,  and  through  an 
external  B  of  3  ohms,  total  4  ohm*,  gives  8 
amp-res  current.  It  will  ba  seen  that  this 
machine  is  better  thsn  the  one  described  in  •*  ours," 
page  591,  and  exhibited  by  Mr.  W.  H.  Preece  at 
British  Association. 

In  reply  to  Mr.  Lancaster,  a  friend  of  mine,  a 
Mr.  White,  in  Southport,  ha*  succeeded  in  making 
a  dynamo  that  weighs  less  than  41b.,  and  will  de- 
pout  gold,  silver,  and  nickel.  I  shall  write  yon 
again  on  this  subject,  and  will  aend  full  particulars 
and  measurements  of  it*  electrical  properties.  Aa 
near  as  I  can  judge,  it  will  equal  2  pint  Bunsen 
cells.  This  has  been  sent  up  to  me  in  London,  and 
I  shall  perhaps  have  an  opportunity  of  showing  it 
to  you,  sir.  This,  I  hope,  will  end  all  doubts  as  to 
there  actually  being  small  dynamos. 

J .  B 


SPB  AGUE'S  "ELBCTRIOITY  :  IT'S 
THEORY,  SOURCES,  AND  APPLICA- 
TIONS." 

[20478.1 — As  the  question  is  put  to  me  147008, 
p.  509;  whether  a  new  edition  of  this  work  i*  to  ba 
furthcoming,  I  take  the  opportunity  of  saying  that 
I  am  engaged  upon  that  work,  whieh  involves  a 
great  deal  of  time  and  labour  in  order  to  keep  the 
new  matter,  necessitated  by  the  rapid  progress  of 
the  science  in  the  last  five  years,  up  to  the  mark  of 
the  rest  of  the  wcrk.  Of  course,  1  have  reason  to 
regret  that  the  work  has  been  out  of  print  for  some 
mouths,  as  applications  come  for  it  continually ; 
but  various  causes  have  prevented  me  from  being 
able  to  do  what  I  wanted.  I  may  add  that  if  there 
are  any  points  on  which  reader*  desire  special  in- 
formation, or  any  errors  which  have  been  observed, 
I  shall  be  happy  to  receive  any  suggestions  thereon, 
addressed  to  me  at  Green  Lane,  Birmingham. 
From  tha  manner  in  which  the  work  has  been  re- 
ceived, I  conceive  that  it  ba*  met  a  want,  and  did  a 
service  distinct  from  that  of  the  general  type  of 
electrical  bonks,  and  it  i*  my  di 
edition  should  do  so  more  fully. 

J.  T. 


ENGINEER  I  NO  FOB  CHEMISTS. 

[2017'J.]—  Win.  "  Glatton,"  or  some  other  com- 
petent engineer,  fully  describe  the  method  of  ascer- 
taining the  breaking  strain  of  various  metals  and 
alloys?  What  would  be  a  proper  strength  for  a 
gun-metal  composed  of  copper  40  parts,  tin  5  parts, 
zinc  26  parts.  What  would  be  the  prims  cost  of  a 
plant  for  pumping  water  from  a  depth  of  2uult. 
in  quantity  sufficient  to  supply  a  town  of  50,000 
people  with  30  gallons  a  hesd  per  diem.  Also 
describe  tho  various  patented  slide-valves, 
aud  devices  of  a  similar  nature,  pointing 
cut  the  advantage*  and  faults  powsscd  by  each. 
Whilo about  it,  perhaps  "Glatton"  will  write  a 
full  historical  and  descriptive  account  of  the  ■ 


engine,  gas-lightmg,  and  the  Suez  Canal,  givirj 
such  details  as    may  enable  tyros  to  oc 
engines,  gas-works,  and  canals,  la  an  i 
manner. 

A  description  of  all  this,  "  I  shall  probably  be 
told,  would  involve  tho  writing  of  several  articles, 
and  cover  much  space.  But  what  of  that  t  If  any 
correspondent  ia  able  and  willing  to  contribute 
information  of  such  practical  value,  1  feel  sure  ths 
Editor  will  not  withhold  the  space  so  usefully  em- 
ployed." 

Io  return  for  the  information  in  "Glatton's" 
anticipated  reply,  I  am  happy  to  assist  him  by 
referring  him  to  any  book  on  qualitative  analyst* 
for  a  method  of  analysing  gun-mctal  ;  tho 
examination  of  white  and  rati  lead  was  recently 
very  fully  di-soribed  in  these  columns ;  the  descrip- 
tion of  the  mode  of  examining  oila  is  to  be  found 
in  books  devoted  to  the  subject,  aud  the  quality  of 
acids  may  be  ascertained  in  tho  usual  way.  If 
this  should  meet  the  eyts  of  any  readers  other  than 
"Glatton,"  they  are  earnestly  requested  to  * 
for  an  explanation  to  letter  20*1-52,  p.  697, 


1  Chemistry  for  Engineers.' 


Alfred 


OF  MALT— ANALYSIS 
OF  PAINT— FLUX  OF  SOAP-CABBO- 
LIO  AOID-BISULPHITS  OF  LIMB  IN 
BBBB— DEODORISING  OIL—SILICATH 
OF  MAGNESIA — MANGANESE  -MAG- 
NETIC SANDS. 

[20IS0.] — It  eeerus  ungracious  to  criticire  so  full 
and  valuable  a  reply  as  ihat  of  K.  S.  Heaven  ou 
655  in  answer  to  the  query  of  •'  Pba>uix"ou 
of  Malt"  ;No.47ti51>;  but, in 
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the  interest  of  truth,  it  may  bo  well  to  point  out 
t  lint  o(  late  yean  it  baa  been  ooaclusively  shown 
that  melt  extract  contains  no  grape-sugar  what- 
Tbe  variety  of  sugar  really  preeent  in  malt 
on  U  maltttt,  having  a  composition  identical 
cane-sugar.  II  thia  wore  all  it  would  not 
be  worth  mentioning ;  but  the  reducing  power  of 
maltcee  on  Fehling's  eolution  is  only  about  two- 
thirds  of  grape-augar,  or,  more  correctly,  -62. 

the  quantity  of  malt  solution  which 
luce   lOce.   of   Fehling's   eolution  will 


will 

contain  135  x  100  62  =  -0807  gramme  of  maltose. 
This,  of  course,  shows  the  percentage  of  sugar  in 
the  temple  to  be  very  different  from  that  found  on 
the  asanmption  that  it  consists  of  grape-  augur. 
Again,  dextrin  when  boiled  with  dilute  acid  yielda 
maltose,  and  thia  is  converted  to  grape-augar  only 
by  rerr  long  continued  boiling  with  acid.  Six  or 
tight  hours'  boiling  is  necessary  at  the  ordinary 
pressure.  As  the  maltose  originally  preeent  la  con- 
verted into  grape-augar  simultaneously  with  the 
dextrin,  thereby  acquiring  a  higher  reducing 
action  on  the  Fehling's  solution,  the  determination 
of  dextrin  is  wholly  invalidated  unless  this  fact  is 
taken  into  account ;  end  as  two  hours  is  an  iiirurtl  - 
cieut  time  to  complete  the  inversion  under  atmo- 
spheric pceeanre  the  reault  obtained  la  not  even 
susceptible  of  correction  In  the  way  indicated.  J. 
C.  Belcher,  p.  578,  takes  more  care  to  insure  com- 
plete conversion,  but  is  similarly  in  error  as  to  the 
formation  of  grape-augar. 

'•  Phconix  "can  calculate  the  proportion  of  solid 
extract  in  his  malt-infusion  without  the  use  of  a 
table,  by  ascertaining  the  density  of  the  10  per 
cent,  solution,  and  dividing  the  excess  over  1,000 
by  the  number  3  M.  To  us,  standard  wort  has  a 
density  of  1,057,  and  contains  H  8  per  cent,  of 
solid  matter ,  for  ""7  =  "8?  .  14  3.   Or,  if  the 

10  p<r  cent,  melt-infusion  have  a  density  of  1,027, 
an  assumed   by  Mr.  Ueaven,  them  it  contains 

1027  -  WOO  ....   

a  34  grammes  of  solid  extract  in 

lOOoc  ,  or  70-lIb.  in  100  gallons.  This  is  en  divalent 
to  au  extract  of  701  per  cent,  from  the  sample. 

The  "Analysis  of  Taint"  (query  4773  S,  page 
$57 !,  as  far  as  the  estimation  of  the  oil  and  water  is 
couexmet',  may  be  effected  by  drying  a  portion  in 
the  water -oven  for  the  estimation  of  water,  and 
then  exhausting  it  with  benxoleno,  or  ether  to 
diasulve  out  the  oil.  If  there  is  not  much  Water 
prtsent  (and  this  will  rarely  be  the  oase)  it  is  best 
to  treat  the  original  substance  with  beuzolene  a> 
the  d  ying  oxidises  the  oil  and  renders  it  insoluble. 

"  The  Flax  of  Soap"  (query  47732,  page 580)  ia 
a  term  which  ia  new  to  me,  and  I  am  not  acquainted 
with  its  meaning.  "  Inquisition  "  addre.eed  his 
qu>  ry  to  me ;  but,  possibly,  soma  otter  contributor 
o-t,  give  him  the  dearind  in 

"Carbolic  Acid 
three  chief  kir.de 

matters,  and  cresyuc  add.  l  no  last  of  these  ia  equal 
in  antiseptic  power  to  carbolic  acid,  and  cannot  be 
regarded  as  an  impurity  unlese  the  acid  ia  required 
to  be  readily  eryatalliaaUle.  Tbo  water  ia  often 
,  present  in  considerable  proportion.  It  may  be 
delected  and  approximately  aetermined  by  mixing 
the  sample  with  two  or  three  times  its  measure  ot 
carbon  uieulphide  or  chloroform,  when  tbo  water 
will  soparnte,  and  on  standing,  will  form  a  layer 
*'  -  surface  which  may  be  measured.  Water 


bered  that  when  the  ore  io  required  for  producing 
chlorine  only,  the  MnO,  is  of  vslue.  When  usnl  for 
steel-making,  it  ia  the  total  metallic  manganese 
which  is  important,  and  the  stage  of  oxidation  is 
a  matter  of  indifference.  The  v»*ious  native 
oxides  of  manganese  may  ell  be  ratrardod  aa 
an  it  urea  or  compounds  ot  MnO,  with  mare  or  lesa 
MnO  or  other  oxides  of  similar  formula.  MnO,, 
on  heating  to  etrong  redness,  lose-s  oxygen,  and  is 
converted  to  Mo,0,.  The  latter  body  does  mt 
yield  MnOi  on  ignition,  as  alleged  by  C.  Harm. 
Commercial  manganese  ores  contain  quarts  and 
eilicatos,  barium  compounds,  oxidea  of  iron,  cobalt 
and  copper,  lime,  magnesia,  water,  &c.  For  steel- 
making,  sulphur  and  phosphorus  should  be  absent, 
even  in  traces.  In  the  ordinary  analysis,  water, 
ailicioua  matter,  oxide  of  Iron,  baryta,  and  lime 
are  the  only  impurities  which  require  determina- 
tion. 

Titaniferous  "  magnetic  sands  "  (query  47M>7, 


place  where  the  definition  is  first  good.  Now  be 
must  puah  the  eyepiece  in  beyond  the  focus,  and 
gradually  bring  it  out  till  the  minute  object  be- 
comea  juat  well  defined  ss  before.  Mark  thia  place ; 
try  again  to  be  sure.  Now,  between  these  two 
lines  La  the  exact  focus  of  the  cuter  sone.  It  will 
be  obeerved  that  in  thus  bringing  the  eyepteje  up 
to  the  point  where  good 'definition  begins,  the 
accommodating  power  ot  the  eye  ia  not  a  mislead- 
ing element,  for  it  Is  not  over  all  the  range  of  ita 
power  that  we  judge  from  (which  ia  considerable 
in  some  eyes),  but  the  extreme  limit  of  the  power 
«<  aciummcxiatiou  of  the  eye  |  thus,  one  point  in  the 
rxtf  e  of  accommodation  la  always  taken  for  both 
aidea  «(  the  focus,  and  any  error  from  the  eyes' 
acoomrtod.ting  power  ia  avoided.  Now.  let 
him  put  mother  stop  on,  so  as  to  ahut  oft 
tho  outer  Vn.  zme,  and  a  centre-atop  to  shut 
off  the  inner  tiD.,  tbe  intermediate  xone  wdl  thus 
be  left ;  test  for  4*  10cu,  as  for  the  onter  zone.  Now 


smelting  titanic  iron  ores;  but  they  have  all  met 
with  speedy  failure,  owing  to  the  projected  opera- 
tion being  simply  outside  the  range  of  practical 
poeaibilities.  Whole  mountains  of  rich,  pure, 
titanic  iron  ore  exist  in  Norway,  in  readily - 
acceasible  localities  ;  but  iron  smelters  know  better 
by  thia  time  than  to  meddle  with  them. 
Sheffield,  Sept.  2.  Allied  H.  Alien. 


page  605)  are  wholly  uaelesa  for  making  eteel  or  .  removo  these  •U.p.and  put  one  on,  exposing  only 
any  similar  purpose.  Various  companies  have  been  the  centre  3ux.,  anil-,.  for  ;ia  focus  as  before.  If 
formed  from  time  to  time  for  the  purpose  of  the  centre  line  of  the«,  three  teetinga  ia  at  tbn 

'  same  place,  tbe  speculum  a  whole  i»  properly 
corrected,  or  is  parabolical,  i  find  wheu  a  specu- 
lum is  worked  to  the  rule  we  Late  decided  to  be 
correct  far  centre  of  curvature  aberration,  it  will 
give  the  foci  of  the  above  three  z  mm  exactly  in 
the  same  place.  There  is  one  pxicaution  which 
muat  be  observed— viz..  the  object  n>ist  be  kept  in 
all  tbe  teatinga  in  one  place  in  the  field  of  view, 
the  centre  preferably,  because  few,  U  any  eye- 
pieces, have  perfectly  flat  fields,  an  object  is  in 
foeee  at  the  centre,  when  it  would  be  out  ut  focus 
half-way  between  the  centre  and  edge  of  the  Eel  J 
of  view.  Of  course  a  higu-power  eyepiece  must  be 
used. 

I  have  been  trying  some  interesting  and  instruc- 
tive experiments  of  late  ou  the  face  of  a  speculum ! 
some  of  these  I  ahall  have  occasion  to  refer  to 
further  on ;  but  there  is  ooe  that  bears  on  tho 
shadow  teat,  aa  showing  its  delicacy,  and  at  the 
time  baching  some  useful  lessons  to  all  poe- 


information, 
(query  47758,  p.  5S0:  eontaina 


GRINDING!  AND  FOLISHIHG  GLASS 
SPKCULA. 

[20481.]— I  have  now  but  little  more  to  add  on 
the  testing  of  spicule— at  least,  for  the  present.  I 
shall  have  aom»  mure  to  aay  ou  thia  subject  when  I 
come  to  the  actual  figuring  of  specula.  I  would 
just  add  to  my  last  letter  (203GI)  that  the  shadings 
there  represented  in  their  succession  are  very  faint 
indeed  ou  tbe  apeculuro,  whom  focua  ia  over  9  or 
10  times  ita  diameter— ao  faint  indeed  that  they  may 
be  hardly  recognised  at  first.  Thia  abowa  the  great 
difficulty  of  this  form  of  teat  for  the  amateur.  To 
be  sure  of  being  right  I  drew  the  order  of  the 
shadings  as  they  came  on  from  a  12in  speculum  of 
very  short  focua  (under  7  diameter)  that  Mr.  Calver 
kindly  lent  to  me  ;  but  I  first  proved  it  to  be  para- 
bolical by  the  zonal  test,  according  to  the  rule,  and 
that  it  was  good  up  to  the  edi(o.  This  I  took  as  my 
standard,  as  it  gave  efcadings  viry  diatinct  on 
account  of  its  short  focus.  The  drawing  accom- 
panying my  laat  letter  explaina  why  the  eludings 
oome  ou  in  the  order  given. 

There  are  a  few  more  directions  and  precautions 
I  would  add  to  my  letter  (20151).  They  are  the 
following ;—  Let  the  amateur  always  measure  in 
the  order  from  the  1st  to  the  6th  zjdo.  and  then 
back  from  the  5th  to  the  1st  zone,  and  if  the  road 


of  impurity— water,  nsutraloily  inga  nearly  agree,  aay,  to  the  l-100iu.,  then  lake 
ylicacid.  Tbo  laat  of  these  ia  equal  the  mean,  which  will  be 


very  near  the  true  read 
ing,  and  he  may  be  sure  the  apparatus  has  not 
bum  moved  accidentally  during  the  measur- 
ing. I  always  take  several  measurements  back- 
ward a  and  forwards'  until  I  am  quite  aure,  by 
their  general  agreement,  that  I  have  them  right. 
Always  put  the  apeculum  and  trough  and  stops 
in  the  place  of  testing  an  hour  or  two  before  teat- 
iug,  so  that  all  may  assume  tbe  seal"  temperature 
ae  the  surrounding  atmosphere.    This  specially 


te  wholly  eliminated  by  boiling  the  sample.  ( refers  to  tho    final  testing.     If  this  be  not 


Neutial  tar-oila  may  be  detected  and  estimated  by 
shaking  lOce.  of  the  sample  in  a  graduated  tube  with 
20cr.  of  eclutiou  of  pure  caustic  aoda  containing 
9 parts  of  NaliO  to  Ul  of  water.  The  coal-nils 
foim  a  separate  layer  either  at  once,  or  after  adding 
a  kmwn  measure  of  petroleum  spirit.  "Dum- 
other  and  detailed  methods  of 
;  acid,  disinfecting  powders,  Ac. 
in  Vol.  I.  of  my  "  Commercial  Organic  Analysis." 

"  Bisulphite  of  lime  in  brer  "  (No.  47785,  page 
6S0I  may  be  detected  by  treating  the  sample  with 
'urie  a  old  and  line,  and  noting  whether  the 
_  i  evolved  produces  a  black  precipitate  in  a 
solution  of  lead  acetate.  An  alternative  test  is  to 
precipitate  the  beer  with  an  excess  of  barium 
chlur.de.  previously  adding  some  hydrochloric  acid. 
The  altered  liquid  ia  treated  with  bromine- water, 
when  aa  immediate  precipitate  of  barium  sulphate 
will  occur  if  a  sulphite  waa  present  in  tbe  beer. 

For  "  deodorising  oil"  iquery  47800,  p.  .581),  con. 
tuning  uitrobenz  >l,  I  ahould  rely  on  the  reduction 
of  the  latter  to  aniline.  -Try  agitating  the  oil  with 
hydrochloric  acid  and  iroo-filiags,  or  granulated 
zinc,  or  shaking  it  «  ith  hot  am 
In  either  ease  it  will,  of  course, 
quent  washing  with  water. 

"Silicate  of  Magnesia"  (No.  4781G,  p.  Ml), 
would  be  produced  by  precipitating  a  solution  of 
sodium  silicate  by  oue  of  magnesium  sulphate ; 
but  I  expect  the  precipitate  would  be  very  hulk) 
and  unmanageable.  All  of  the  native  silicates 
named  by  Mr.  Harris  on  p.  601,  would 
answer  '•  Magnetite's  "  purpose. 

"Manganese"  (query  47757,  p.  SSO),  may  be 
determined  by  the  methods  to  be  found  in  any 
work  on  quantitative  analysis.   It  may  be  remem- 


attended  to,  tantalising  currents  will  show  them 
selves  on  the  faoe  of  the  apeculum,  in  the  form  uf 
waves  of  light  and  shade  floating  over  it.  Another, 
and  for  tbe  preeent,  a  last  precaution  is  :  Always 
breathe  through  tiie  nose  while  testing.  To  show 
the  amateur  the  necessity  for  this,  let  him  gently 
breathe,  while  watching  the  face  of  the  speculum, 
and  with  the  shutter  partly  shading  it,  the  warm 
air  from  his  mouth,  so  that  it  ahall  be  aent  a  foot 
or  ao  under  the  cone  of  rays  coming  from  the 
apeculum  ,  bia  mouth  he  will  find  ia  in  a  most  con- 
venient position  while  testing  to  do  thia.  Let  him 
watch  a  few  seconds,  and  he  will  moat  likely  aee 
clouda  of  light  and  shade  rise  over  the  face  of  tho 
apeculum.  Thia  will  teach  him  the  importance  of 
keeping  his  mouth  shut  while  testing,  that  bo  may 
become  a  wiser  man  aa  to  the  figure  of  his 
apeculum. 

I  advise  tbe  amateur  to  combine  the  shadow 
test  with  the  zonal  teat,  and  with  the  actual  ob- 
servations on  a  star,  and  if  he  wants  to  see 
whether  the  foci  of  the  outside  and  centre 
and  intermediate  zones  are  at  the  same 
points,  he  can  take  a  star,  though  I  prefer 
taking  some  very  minute  object  on  the  moon,  that 
I  am  well  acquainted  with,  and  th>it  has  sharp  edges 
or  markings.  Now  let  him  divide  his  speculum  (I 
suppose  a  fiin.)  into  three  parts  by  putting  a  cir- 
cular atop  on  it,  so  as  to  leave  about  a  |iu.  zone 
round  the  edge ;  now  let  him  put  the  eyepiece  out 
of  focus  by  drawing  it  away  from  the  speculum, 
then  he  moat  gradually  push  it  in  till  the  minute 
object  becomes  juat  well  defined;  put  a  mark  en 

the  outside  of  the  tube  of  the  eyepiece  ao  aa  to  I  any  irregularities  ;  2nd.  The  importance  of  uio 
where  the  eyepiece  has  arrived  at ;  try  this  I  utmost  care  in  dealing  with  the  finiihol  surface  of 
to  be  aure  that  he  has  got  the  exact  I  the  specu] urn  :  a  few  unwise  i  ' 


aeasora  uf  specula  and  object-glasses  ;  but  as  j 
could  not  recommend  any  one  to  try  thia  expert, 
m en t  ou  his  speculum,  I  will  describe  it  and  it 
effects,  and   he   must  take  my  word  for  tho 
truth    of    it,    and    learn   its    leesou.  This 
is   the  experiment.   I  took  a  apeculum  which 
had  a   good    spherical    figure,  which   I  bad 
produced  in  tbo  process  of  figuring.   I  marked  a 
place  on  its  edge  that  I  intended  to  be  at  the  top 
in  the  testing.   I  then  took  a  rouge- rag,  wet  with 
rouge  and  water,  and  made  two  dozen  strokes, 
about  3in.  long,  pressing  on  hard— one  stioke  for- 
wards and  the  next  backwards,  and  so  cu  to  the 
end  of  the  two  dozen.    Thia  was  midway  between 
the  centre  and  edge.   I  thus  rubbed  a  secern d  and 
third  time  nu  two  other  places,  the  three  seta  of 
rube  forming  a  triangle.    1  next  made  two  doztiu 
circular  atrokea,  about  the  size  of  a  penny-piece, 
on  the  part  of  the  face  of  the  speculum  I  intended 
to  be  top  in  the  testings.    1  lastly  made  four  dozeu 
circular  atrokea  tbe  same  aize  as  before  on  that  part 
of  the  face  ot  the  speculum  i  intondod  to  bo  bottom 
in  the  teatinga.    Now,  in  all  these  atrokea  or  lub- 
bings,  I  did  nut  bear  ou  any  harder  than  a  nnvic- 
might  think  necessary  to  clean  off  bis  silver  before 
reailvenug.    1  now  put  the  apeculum  under  test- 
ing, got  tue  artificial  iris,  or  pinhole,  as  it  is  some- 
times called,  as  small  as  possible,  and  put  the 
shutter  at  the  focus.   And  what  did  I  see  I'  Why, 
every  place  I  had  rubbed  had  a  depression  in  the 
shape  of  shadows  as  follows  :  The  three  places 
where  I  had  given  the  two  dozen  straight  atrokea 
appeared  aa  irregular  grooves  formed  of  irregular 
lines;  somo  far  more  marked  than  other*,  aonie 
hardly  visible,  the  more  distinct  once  being  evidently 
where  my  nail  had  pressed  the  rag  harder  far  several 
atiokea  over  the  same  line  ;  these  depressions  were 
just  where  I  had  rubbed ;  yet,  of  course,  uo  alter- 
ation of  the  surface  waa  visible  to  tbe  unasiiited 
eye.   Now,  on  the  top  of  the  face  of  tbe  speculum 
was  distinctly  visible  an  irregular  circular  valley 
about  the  size  of  a  penny-piece,  with  a  mound  in 
the  centre,  something  like,  and  as  plain  as  a  boll's 
eve  on  a  target :  this  was,  of  course,  the  result  ot 
the  two  dozeu  circular  strokes.  Then  at  the  bottom 
of  the  face  of  the  speculum  was  a  very  striking 
appearance ;  there  stood  out  in  very  bold  relief  a 
circular  valley  with  a  mountain  m  its  centre,  all 
being  tho  same  diamotor  as  tbe  top  circular  valley, 
but  being  very  much  like  one  of  tho  circular  de- 
pressions on  the  moon  with  a  mountain  iu  its 
centre.    Of  course,  the  amateur  knowa  this  was 
caused  by  the  four  dozen  circular  ruba  hollowing 
out  a  valley  and  leaving  the  centre  elevated  as  not 
bating  been  touched.    Now,  the  feco  of  the 
speculum  was  spoiled,  and  it  took  me  t«ro  or  three 
half-hours'  polubings  with  tile  polisher  to  get  these 
marks  all  out ;  the  polisher,  of  course,  did  not 
press  with  tho  same  area!  pressure  I  used  by  hand 
with  the  rouge-rag.    This  experiment  proves  two 
things  to  the  amateur— 1st,  the  extreme  delicacy  of 
the  shadow-test  when  properly  used  in  showing 
the  general  state  ot  the  face  of  the  speculum,  i 


rube  with  a  iKilishing 
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powder  mar  ruin  a  good  speculum  or  object-glass ; 
and  yet  bow  nuv  amateurs,  and  novices  es mUr, 
who  have  bought  one,  think  that,  io  that  they  do 
not  produce  scratches,  they  may  nib  away  at  tho 
eurfaco  to  anv  amount  and  with  any  polishing 
powder,  and  this  for  year  after  year— perhaps  for 
alt  their  life ;  yet  I  would  undertake,  in  10  minute, 
to  spoil  the  beat  speculum  ever  made  with  (a»  the 
novice  would  aay  with  native  simplicity)  "  only  a 
little  rouge,  a  bit  of  rag,  and  a  drop  of  water  ' 
e  little 


things  in  themselves,  I  grant. 


doing~mueh  mischief  in  some  people'* 
>w,  let  all  learn  to  be  more  careful  w*>'n 


never  to  touch  them  wit*  *tjy 
Specula  ought  to  be  clejffl«d  by 


Now, 
their  surface*,  and 
hing  powder.  _ 

I  means,  with  at  few  rube  of  a  am  rag  as 
It  is  better  to  give  tho  char-**!*  plenty 
,'  f  time  to  diseolvo  off  tbe  tilver,  or  p ease,  or  dirt, 
if  there  bo  any,  than  hasten  th<  operation  by 
much  rubbing,  and  in  tho  cours-  «  J««*  »  »PcU 

U'w\"b£v'onow  got  to  the  end  of  the  tetling-at 
lean  >o  ».„ch  of  it  that  •'  ntceiaary  for  the  amateur 
to  make  a  fair  start.  ^  '-'  may  have  to  add  a  little 
more  hereafter  wh«<  we  come  to  treat  of  my  mods 
of  figuring.  I  se»  by  referring  back  that  my  first 
letter  on  testing  was  in  the  M-trch  24th  number,  to 
that  it  has  taken  as  over  fire  months  to  mister  this 
•  abject;  but  tten  we  have  had  to  prove  tho  rulo 
that  apparent*?  had  never  been  aettied  before.  I 
tender  my  ooat  sincere  thanks  to  all  who  have 
contributed  ever  so  little  to  this  end,  or  helped  in 
any  we;-.  I  shall  be  only  too  pleased  to  help  them 
in  return. 

My  nrxt  letter  will,  I  hope,  commence  on  the 
machine  i  its  principles,  construction,  and  use. 

H  A.  Waasell. 
Addeubrook  Villa,  Lovo-lane, 


has  endeavoured  to  show,  2044ft,  a  question  of 
distiuguiahinj!  between  30"  danger  and  31"  clear, 
tint  between  I  V  and  31 ',  which  give*  a  margin  of 
If.',  thus  amply  providing  far  tho  expansion,  Aic, 
which  is  coptended  for. 

Unless  tin  movement  of  the  arm  got  out  of  re- 
pair, it  would  never  be  placed  in  the  critical 
position  of  being  betwren  30"  and  31 V  as  wo  have 
■hn«n  that  tho  neat  fall  would  b«  to  4ftd,  and  should 
it  tie,  wo  presume  that  it  would  be  instantly  ro- 
,-oired.  A.  BXanock. 

[20435.1— Whkx  'be  late  Palace  exhibition  was 
in  full  swing,  I  bad  several  opportunities  of  aeeiug 
tho  various  systems  of  train  signalling  (electric:, 
but  tho  idea  occurred  to  me  that  to  install  most  of 
tho  inventions  would  make  a  clean  sweep  of  all 
the  old  apparatus,  and  make  the  coat  of  applying 
them  considerable  cine  uf  tho  most  powerful  ob- 
jection* that  could  be  made.  Some  of  them  were 
impracticable,  and  the  instruments  shown  by  some 
railway  companies  were  very  ancient.  Now,  I 
wish  to  submit  to  readers  of  "ours"  a  plan  sug- 
gested to  mo  by  tho  Vauxhall,  Dalston  Junction, 
nod  other  accidents,  which  can  be  applied  to  any 
form  of  instrument  without  any  alteration.  Figs. 
I  and  2  show  starting  signal,  interlocked  lever,  and 
the  instruments,  with  all  the  arms  relating  to  cue 
particular  road.  The  semaphore,  arm  (No.  31  is  the 
only  addition,  and  that  can  be 


may  proceed  at  a  low  speed  carefully  over  a  newly- 
repaired  or  defective  part  of  the  line.  Its  down- 
ward limit  should  be  30*  from  .the  horizontal 
position,  and  it  should  bo  associsted  with  a  violet 
light  at  night,  to  show  that  ihcro  is  an  element  of 
danger  [red)  in  the  signal. 

I  should  like  to  see  the  opinion  of  a  few  engine- 
drivers  and  signalmen  on  this  subject,  and  then  a 
summing-up  letter  by  their  friend  Mr.  Stretton. 


CAXCU LATINO  SPEED  OF  1 

[20487.]—  TnB  following  may  interest  some  of 
the  readers  of  "  ours" — it  is  taken  from  one  of  tho 
service  time-books.  Nino  hundred  divided  by  tho 
number  of  seconds  k  train  is  occupied  in  running 
quarter  of  a  mile  gives  tbo  speed  in  miles  per  hour. 

Iron  Horae. 


TRAIN  INDICATISO  OB  DESCRIBING. 

[2*188  ]-Tuehs  is  a  subject  I  desire  to  bring 
before  ynu  :  it  is  the  nuisance  to  the  public  of 
engine- whittles,  and  the  frequent 
made  by  signalmen  in  counting 
whittles  given  by  drivers  at  ~ 
there  any  kind  of  indicator, 
which  could  give  this  information  to  the 
ahead,  so  that  he  might  know  ' 


FLAT— TO 
HOLMES. 

[20482.] — The  statement,  wherever  found,"  that 
9  all  selected  from  polished  piste-glass,"  is 
If  wrong  ;  it  is  a  fact  that  At)  can  produce 
a  better  fiat  than  polished  plato-glasi  givrs.  Tt-tre 
Ors  those,  however,  and  I  know  that  uo  optician 
who  is  up  to  bis  work  will  say  a  piece  of  tho  ray 
ItAt  ukrttil  plate  is  good  enough  for  a  telescope. 
As  the  convexity  and  concavity  of  tho  fiats  are  sure 
to  bo  of  enormous  radii  if  the  tools  are  Hat  to  start 
witb,  and  the  usual  care  of  a  good  workman  be-  I 
stowod  on  it,  I  do  not  think  this  error  a  cause  for 
condemnation.  Perhaps  our  mathematical  friend, 
"O.  V."  will  tell  us  by  figures  what  error  a  curve 
of  6410ft.  radius  could  produce,  providing  its 
sphericity  is  perfectly  true.  I  do  not  think  tho 
colour  test  at  all  so  good  a*  testing  on  the  penumbra 
of  out-of-ftcus  artificial  star;  to  do  thU  a  very 
good  telescope  it  wanted.  Thus  the  colour-test  is 
nsef  ul  to  tho  amateur  as  an  approsveh  to  an  optical 
teat.  I  consider  it  only  mechanical,  and  cannot  be 
called  a  test  at  all,  unless  tho  plates  are  circular. 

Prlsmatlciue. 


CBOWN-OLA8S  ACHROMATISM. 

[2uis:i.]—  Is  answer  to  '*  Orderic  Vital,"  [letter  I 
20438),  I  may  say  that  experience  and  experiment 
both  tell  mo  that  "a  long-focutsed  crown  con- 
cave lens  "  cannot  correct  a  short-focussed  crown 
convex  lens  of  piano  or  double  form.  What  may 
yet  be  done  by  extraordinary  meniscus  and  con- 
cavo-convex forms  I  cannot  say.  I  hope  my 
dirtion  may  prove  wrong,  that  "  crown- 
ttiatn  "  "isn't  possible  to  be  possible.' 

Prlamatlq 


RAILWAY  8IONAL3. 

[2018l.]-AeroEnixo  to  letter  20445,  I  am  re- 
quested  to  stale  whether  "  we  are  not  to  bave  a 
a  limit,  theoretically  or  otherwise,  between  tho  two 
signals." 

What  I  contend  is,  that  we  must  have  a  palpable 

distinction  between  each  signal  if  confusion  is  to 
be  avoided,  and  any  system  that  does  not  provide 
this,  whether  it  be  Mr.  Stooko's  or  my  own,  will 
bo  sn  utter  failure. 

Mr.  Stooke  bis  dono  mo  the  honour  to  quote  my 
first  letter  upon  the  subject,  202516.  p.  152,  and, 
mud.  to  my  regret,  baa  left  out  the  very  pith  of 
my  suggestion. 

It  is  of  no  use  endeavouring  to  reconcile  the 
weakness  of  his  own  svstem  by  applying  it  to  the 
division  I  suggested,  because  it  does  not  apply. 

As  stated  in  letter  202%,  the  principle  was  to 
divide  the  quadrant  into  three  distinct  division;  of 
SO'  each,  but  this  wai  not  all :  here  was  our  first 
stepti. wards  uniformity  and  simplicity  ;  the  action 
uf  tho  arm  is  subsequently  explained. 

If  Mr.  Stroke  will  kindly  peruse  my  letter  again 
ha  will  find  it  rcsda  thus  : — 

"  t  he  mechaui-in  which  regulates  the  arm  ought 
to  b«  »o  arranged  that  the  arm  will  fall  from  zero 
to  15",  then  from  l.V  to  4n\  and  next  from  45* 
to  7-V,  thus  riVilr/'/  indicating  each  signal,  and 
avoiding  all  confusion." 

With  this  arrangoment  it  is  not,  as  Mr.  Stooke 


This  arm  is  constructed  so  that  when  C  ;Kig.  2) 
draws  (No.  1)  arm  for  truin  Irota  li  (Kig.  II  to 
proceed,  it  likewise  draws  0's  arm  (No.  3)  and  B's 
arms  12  and  3),  so  unlocking  the  start-signal  at  U, 
and  breaking  the  circuit  between  I)  and  C.  Tbe 
starting  signal  at  B  can  now  be  lowered,  and  the 
train  passing  over  the  contacts  or  treadle  D  places 
the  semaphore  arm  (No.  3!  at  B  to  danger,  which 
restores  communication  between  A  and  U  (A  not 
shown).  Thus,  the  train  being  in  tho  section  B  C, 
and  having  placed  the  arms  2  and  3  of  B  at  danger 
(as  before  stated ],  it  relocks  the  starting  signal  at 
B,  and  thus  protects  the  rear  of  train,  as  the  start- 
ing signal  mutt  be  placed  at  danger  before  the  last 
vehicle  has  cleared  the  contacts  D.  C  cannot  tele- 
jrraph  line  clear,  or  draw  the  arms  2  and  3  of  B 
until  the  train  T  has  passed  over  the  contacts  in 
advaneo  of  his  starting  signal.  When  the  arm 
(No.  3)  of  bis  iustrum*ut  is  thus  placed  at  danger, 
it  carries  with  it  No.  2,  and  thus  allows  C  to  place 
his  arm  (No.  1 1  up,  and  B's  arm  {No.  2]  (hut  which 
has  been  carried  up  by  the  semaphore).  To  sum- 
marise the  action,  it  noeds  a  visible  pointer,  roakiug 
ami  breaking  the  main  circuit,  according  to  its 
position ;  the  said  pointer  or  arm  to  be  worked  tn 
one  direction  only,  from  the  point  of  contact  or 
treadle,  in  this  case  from  an  oblique  to  an  hori- 
zontal, and  in  this  position  to  make  the  circuit. 
The  fish-tail  arm  (for  distinction)  is  thrown  off  by 
accepting  or  being  accepted,  and  so  breaking  tbe 
circuit.  So  that  it  it  an  impossibility  for  more 
than  one  train  to  be  in  a  section  at  one  time ;  and 
the  sigualman  cannot  make  a  mistake  or  forget  a 
train ;  and  the  fact  of  a  train  starting  against  sig- 
nals would  be  instantly  discovered,  and  a  train 
would  be  shunted  off  the  mum  on  tu  a  aiding  with- 
out running  past  tbe  starting  signal  bya  treadle  in 
tbe  siding ;  and  a  system  like  this  must  be  adopted 
in  ita  entirety,  and  not,  as  a  great  many  are,  only 
partially.  If  there  is  anything  not  sufficiently 
clear,  I  should  be  glad  to  explain,  and  to  give  de- 
tails of  my  working  model.  Wall. 


[20186.]— It  appears  to  me  that  the  exigencies 
of  railway  signalling  only  requlro  three  positions  of 
tbo  signal  arm. 

1.  Horizontal. -This  position  naturally  suggests 
an  arm  stretched  out  scroos  tbo  line  to  bar  tho 
way,  and  thus  indicate  danger  ahead,  and,  when 
associated  with  a  red  light,  presents  to  tho  imagi- 
nation such  danger  na  would  csuie  blood  tobn  shed, 
should  the  signal  be  disregarded. 

2.  Vertuil.— This,  or  a  nearly  vertical  ptwition, 
say,  between  .'■'>•  and  MU\  naturally  indicates 
the  bar  removed  or  the  gate  opeued.  and  conse- 
quently shows  clear  t  ■  'hit  driver,  and  this  position, 
associated  with  tbo  white  or  green  light,  indicates 
freedom  from  obstruction  such  a-  would  otherwise 
prevent  a  bright  light  or  au  open  doorway  from 
being  seen. 

3.  A  Midilli  /'.viidin, — This  position  seems  to 
be  required  occasionally  to  indicate  that  the  driver 


mad  a  train  wished  to  run,  and  thus  get  all  his 
signals  oil  without  us  having  to  whittle  for  them. 

A  Driver  i  Mem.  A.S.R  8.) 

8TRINO  VIBRATIONS. 

nOUft.}—  SnAKEtrtsnK  hid  an  inkling  of  nur 
position  where  he  would  make  •'  N.  E.  O."  say; — 
"  Fiddler,  forbear ;  you  grow  too  forward,  sir. 
Have  you  so  soon  forgot  the  (r.'wnWss)  a  Fit!  f 
I  am  no  breeching  scholar  in  the  schools.    I'll  not 
be  tied  to  houts,  nor  pointed  times.   But  learn  my 
lessons  as  I  please  myself.    And  to  cut  off  all 
strife,  here  set  we  dowu— Make  you  your  instru- 
ment, u '>rk  you  tbe  whiles ;  my  lecture  will  be 
dono  ere  yon  h»ve  tuned." 

I  am  much  obliged  to  our  friend  "  N.  K.  O." 
for  bit  notice,  but  will  he  make  a  violin  without  a 
sound  pout  against  one  of  mine  ?  Proof  is  better  than 
declaration.  Mr.  IUvios  will  no  doubt  bo  umpire. 
Let  it  be  understood  that  I  have  nut  made  a  profit, 
out  of  my  connection  with  the  "  E.M,,"  and  d  > 
not  intend  to  d<  so.  It  is  out  of  pure  luve  lor  true 
science  that  I  have  given,  and  will  give,  what  I 
know.  "  N.  E.  li."  bat  uot  proved  the  existence 
of  nodes  formed  in  the  length  of  a  free  vibrating 
string,  and  no  one,  not  oven  Helmholtz  can, 
without  altering  the  condition  by  apptied  pressure, 
or  otherwise  damping  the  string,  whereby  it 
becomes  harmonic  and  not  an  open  string.  If 
"  N.  E.  G."  did  not  mean  to  form  a  node  between 
bridge  and  aouudpoet,  Mr.  Schutz  did,  and  said 
so,  and  he  has  his  reasons  for  it,  because,  what 
takes  plaoe  on  the  string  is  reduplicated  on  tbo 
soundboard.  Now  look.  It  is  taught  in  our  book*, 
&c.,  that  a  string  vibrates  as  though  two  wave- 
lines  began  at  each  end  and  approacbed  the  middle, 
passing  each  other,  forming  I)  Hying  segtntmts, 
and  returning  to  the  ends  till  they  sub»ide,  thus 
causing  sound-waves  in  the  air  and  tho  sound- 
board. This  is  wrong;  brcause  the  sound  begins 
in  the  middle.  If  you  hold  the  middle  you  atop 
the  vibra'ious,  but  not  if  you  hold  the  end ;  in 
fact,  they  are  already  held,  so  tbe  vibration  can 
only  begin  in  the  middle,  thus  dividing  the  string 
into  two  halves.  The  string  vi'orates  transversely 
from  tide  to  side,  or  else  up  and  down,  according 
as  the  bow  actuates  it  on  tbo  top  or  on  the  side  (at 
the  nock).  The  |»iut  in  the  middle  of 
the  string  it  the  centre  of  tound,  and  the 
width  of  tho  vibrattous  la  the  diameter  con- 
taining tbe  harmonics,  aud  forming  a  circle 
in  itself,  which  form  is  communicated  to  the 
air  and  the  aouudboard.  The  aamo  ihing  happens  at 
the  inouthpioco  of  au  organ  pipe,  and  only  tbosn 
sides  move  which  are  in  a  line  of  tbe  vmratory 
directions.  To  show  '.hit  vibrations  wul  produce 
a  circlo— take  a  darning- needle  and  pu«u  it  (head 
first  if  you  like,  hut  a  stifl,  steel  wire  will  do)^ 
into  tho  aide  *d,je  of  a  ;io.  deal.  Gin.  long 
and  Itn.  wide,  or  any  tz9 ;  draw  your 
bow  across,  anil  it  will  sound  louder  with  the 
board  upright  tbas  I)  mj  down ;  but  that  is  a 
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detail.  Now  tako  n  halfpenny,  or  a  metal  disr, 
perforated  iu  the  middle— a  jR-nuy  is  not  too  heavy 
—make  the  hol«  large  enough  to  hang  on  the 
needle  and  it  will  turn  round  *hm  the  free  reed 
i*  vibrated  by  the  bow  ;  and  to  thow  that  it  is  not 
the  mere  movement  of  op  and  down  that  drives 
the  wheel,  prett  ihe  free  end  against  the  door-post, 
so  that  tho  end  of  teedle  can't  move  when  it  it 
bowed,  and  the  ribration*  of  sound  will  catue  it  to 
torn  round  exactly  the  aame.  The  air  moves  in 
circle*,  but  in  a  » mailer  ratio  than  tho  disc,  or  than 
water  would,  became  it  is  not  »o  dense.  What  ia 
now  called  the  interference  of  sound- wave*,  I  call 
the  interference  of  sound -circlea.  And  indeed  they 
illustrate  the  same  idea  partially  in  the  class- 
books,  by  a  sonorous  bell  vibrating  through  tho 
•mall  end  of  a  cone  and  causing  a  corrugating 
sucocssion  nf  rings  till  the  larger  end  is  reached,  to 
extreme  diffusion.  Bat  there  it  no  cone  in  ono 
direction,  for  the  whole  of  the  surrounding  air  is 
vibrated,  and  not  in  waves,  bat  in  generating 
circles.  Besides,  how  can  there  he  waves  under  a 
surface  without  completing  the  circle 't  and  even  on 
a  surface  where  they  meet  with  resistance,  they 
form  a  half-circle,  as  on  the  sea-shore,  fa,  Again, 
What  is  a  node  fr  It  is  part  of  the  circle  of  sound, 
viz. ,  of  the  fundamental  whole,  in  a  gong,  bell,  and 
a  string,  it  is  the  division  of  the  diameter  nf  the 
radius  caused  by  the  transversal  vibration.  If  I 
stop  the  third  string  on  a  cello  to  sound  C,  the 
fourth  open  or  C  string  will  sound  harmonically 
with  it,  forming  a  node  in  the  middle  aud  two 
ventral  segments.  This  is  because  the  diameter  of 
the  upper  C  is  loo  small  to  fit  the  lower  C's  funda- 
mental. This  rule  obtains  with  a  tuning-fork  held 
ovtx  the  mouths  of  different  sited  bottles,  as  when 
they  sgiee  the  sound  is  reciprocated.  But  lower 
the  Q  string  to  unison  lower  C,  and  both  the  strings 
vibrate  together,  because  tho  diameter  is  tho  same. 
Amplitude  of  vibrations  does  not  make  the  sound 
louder,  only  as  it  induces  a  better  reaction  conse- 
quent on  increased  pressure ;  for  If  you  bow  a  thin 
string  to  a  greater  amplitude  than  a  thick  string, 
it  sounds  weaker,  for  want  of  sufficient  tension. 
The  loveliness  of  a  violin  depends  more  on  Ihe  player 
thin  the  instrument  itself.  What  wo  want  is  more 
power,  especially  in  the  orchestra  i  this  is  univer- 


REPLIES  TO  QUERIES. 

%•  In  tkttr  nnsirert,  Oirrttpontienti  art  ft- 
tptclfuliy  riquetted  to  mention,  in  inch  uutanet,  tht 
tit  if  ftfio  fiintii^cf  of' t  h(  "~" 


[17230.]—  Vegetarianism. —  I  am  not  going  to 
enter  iuto  an  argument  with  "  II.  O'li.,"  but 
merely  to  state  fact*.  Same  years  ago  I  was  inu^h 
afflicted  with  indigestion.  My  life  was  miserable. 
I  whs  at  times  completely  prostrated,  unabla  to 
work  or  hardly  walk  ebuut,  I  tried  all  remedies 
suggested— lentils,  vegetable  food,  milk  diet,  exer- 
ciso  us  far  as  I  could,  rut,  prpaiae,  alcohol,  total 
abstinence,  Turkish  baths,  quantities  of  medicine 
prescribed  by  a  doctor  (and  a  good  doctor,  too) — 
sometimes  obtaining  relief  for  a  day  or  two,  but  at 
once  falling  off  again .  I  suffered  intense  paiu  ;  I 
continually  lost  strength  and  weight.  At  last  I 
consulted  a  physician,  and  las  only  prescription 
was  :  "  Meat  three  time*  a  day,  and  do  not  miss  it. 
Rat  anything  else  you  fancy,  but  do  not  miss  the 
meat."  1  followed  his  advice,  and  I  have  had  no 
indigestion  since,  and  I  take  no  care  as  to  food, 
eating  pastry  or  anything  that  turns  up.  I  do  not 
And  it  necessary  to  eat  msat  so  often  now;  bnt  if  I 
fee]  anything  of  a  premonitory  symptom,  I  at  once 
increase  the  meat.  I  think  my  experience  worth  a 
library  of  theory  on  this  matter.  It  will  take  a 
good  deal  of  evidence  to  satisfy  roe  meat-e&tiog  || 
a  mistake.  Let  me  tell  "  II.  O  B."  that  it  i«  vege- 
tarians who  have  "  superfluous  fat,  See."  All 
vegetable-feeding  creatures  are  bulky-bodief.  It 
is  the  meat-feeders  who  are  free  from  "  superfluous 
fat,  Are."  Here  appears  to  me  a  guide.  Hen  who 
approach  tho  bovine  build  can  live  on  vegetables. 
Those  who  are  not  all  stomach  and  intestines  can- 
not eat  enough  vegetable  food  to  keep  the  steam 
up  One  word  mure.  The  lirst  food  we  ever 
had  was  animal  (milk),  and  children  will  seldom 
eat  vegetables  if  they  can  get  moat.  —  Enwis 

HO  LOTS. 

[47239.] — Vegetarianism  —  Vegetarians  find- 
ing that  whole-meal  bread  supplies  all  that  is 
really  needed  as  food,  make  it  the  basis  of  every 
meal.  Perhaps  I  may  bo  allowed  to  call  attention 
to  a  few  of  our  ordinary  dishes,  just  to  show  how 
well  we  can  do  without  "  cabuegee  and  cauli- 
flowers." if  they  are  not  to  be  had  fresh.  To  begin 
with,  there  are  the  tasty  and  nourishing  sou 


oups 
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[4G74S.]— Sharpening  Carpenter's  Saws 

In  the  number  of  this  paper  for  August  1,  "  Jack 
of  All  Trades  "  gives  me  an  additional  answer  in 
respect  of  straightening  a  saw.  I  have  done  my 
best  to  understand  it,  but  have  failed.  As  I  feel 
convinced  that  the  "dodge"  he  describe*  is  a 
valuable  one,  I  am  emboldened  to  ask  him  to  de- 
scribe the  apparatus  more  fully,  and  to  recollect 
that  he  is  teaching  a-TlaO  TutOsu*. 

[47004.]— Bread  —Your  correspondent,  "A 
Disgusted  Foreigner,"  bis,  I  should  say,  been  very 
unlucky  in  hisexperienco  of  English  bread.  There 
is,  in  the  first  pUce,  a  greater  variety  of  bread 
made  in  England  tban  in  any  part  of  Europe.  H» 
can  have  It  underdone  or  overdone.  The  Aerated 
Company's  bread  is,  I  should  say,  the  purest  to  be 
got.  My  own  experience  of  Continental  bread  is 
that,  with  the  exception  of  the  nice,  little,  sweetish 
rolls  that  they  give  you  with  your  morning  coffee, 
it  i*  simply  abominablo-with  about  as  much 
flavour  as  sawdust.— F.  It.  C.  S. 

i47'-'n7.]— Beaiatatice  OoUa.— To  "  LI.  B  A." 
must  indeed  apologise  to  "  Nosredna "  for 
:-ivuv  kept  I.un  so  1-.uk.  '  The  query  had  entirely 
oscaped  my  notice  till  1  saw  it  in  the  list  of  "  In- 
answered  Queries."  I  hope  I  havo  rot  ineon- 
venienced  him  by  my  seeming  inattention.  The 
sue  of  wire  stretched  on  Fig.  i  is  of  no  importance, 
and  may  be  of  any  resistance  (unknown),  since  it* 
only  use  is  to  give  a  ratio,  by  the  lengths  on  either 
side  of  the  sliding  contact,  sinco  tbo  resistance  is 
proportional  to  the  lengths.  Practically,  wire 
about  -  o.  2$  B.  W.U.  is  the  test,  since  it  is  neither 
so  thin  as  to  bo  quickly  woni,  nor  Inconveniently 
thick.  If  there  be  any  excess  on  the  coils,  it  must 
just  bo  left:  but  all  the  coils  may  be  joined  up  in 
neries,  so  that  the  piece  left  on  one  is  part  of  the 
next  resistance.  In  Fig.  6  one  end  of  a  coil  goes 
to  one  side  of  the  plug,  and  the  copper  wire,  which 
is  soldered  to  tho  ooil  at  the  required  point,  goes  to 
the  other  ride  of  the  plug.-Lt.B  A. 

[47mj -vegetarianism.-"  n.  O'B."  says 
that  "NegeUrisns  aro  thin,  spare  peop:e."  I 
always  thought  that  farinaceous  substances  were 
more  fattening  than  meat  ;  if  so,  vegeta- 
would  not  suit  persons  inclined  to  be 
'  H.  O'B."  include  eggs  or 
•  ?-Xhmo. 


made  (thicker  than  ordinary  soup)  of  lentils, 
or  whole,  haricot  beans,  or  split-peas,  and  flavoured 
with  onions  and  any  other  vegetables.  Soup  made 
of  Spanish  onions,  with  milk  added,  thickened  with 
fine  whole-meal,  the  yolks  of  two  eggs  stirred  in 
when  the  soup  is  taken  eff  the  fire  and  served  with 
fried  brown-bread.  Then,  again,  tomato  soup— 
a  tin  of  tomatoes  pressed  through  a  wire  sieve, 
placed  on  the  fire  with  some  milk,  thickened  with  i 
fine  jshole-meal.  ^the  jH1™  °'  two  eggs  added, 

There  are  also  the  numerous  other  ways  in  which 
the  above-named  articles  can  be  cooked.  Spanish 
onions,  for  instance,  cut  up  and  put  with  salt, 
pepper,  and  a  small  piece  of  butter,  but  no  water, 
to  bias o  for  about  three  hours  in  a  covered  jar,  and 
eaten  with  potatoes.  Besides  the  numerous  sub- 
stantial dishes  which  can  he  prepared  with  brown- 
bread  crumbs:  — Bread-crumb  omelette,  or  toma- 
toes, peeled  (throw  into  boiling  water  fur  a  minute 
or  two  t/i  loosen  the  skins),  cut  into  allocs,  sprinkle 
wilh  salt  and  pepper,  then  cover  with  brown-bread 
crumbs  mixed  with  grated  chcoto  and  sweet  herbs, 
a  lew  little  bits  of  butter  put  over  the  top,  then 
baked.  Celery,  stewed,  and  served  on  brown 
tos«t  (tho  water  in  which  it  U  cooked  saved  to 
add  to  next  dsy's  soup,  or  for  drinking  by 
iU*-lf).  French  beans  and  runners,  shred 
down  each  side,  but  not  otherwise  cut,  boiled 
and  served  with  prated  cheese  (water  asvod 
to  add   to  next  day's  soup.)  Lastly,  cabbages 

.  and  cauliflowers  boiled,  then  well-sprinkled  with 
grated  cheese  and  browned  In  the  oven.  There  am 
scores  of  other  dishes  I  should  like  to  mention,  but 

I  space  does   not  permit.    Professor  Newman's 

|  "Ulouctster  Lecture,"  price  Id.,  gives  valuable  in- 
formation  about  Vegetarianism  and  its  aim*.  A 
penny  whole-meal  cake,  to  bo  had  at  any  of  the 

I  A-  rated  Bread  Company's  depots,  and  a  handful  of 
fruit  render  one  independent  of  eating- houso  faro. 
-M.H. 

[4723'-U—  Deafness  and  Vegetarianism.— 

To  "H.  O'B.*'— If  "  II.  O'H."  is  a  vegetarian  I 
have  a  question  to  put  t  j  him.  Where,  in  London, 
can  I  get  y.W  vegetarian  cooking  t  To  follow  his 
lottcr  rtrtotxm  ct  literatim.  Many  people  who  feed 
on  roast  beef  are  thin  and  spare,  and  have  "no 
superfluous  fat."  As  I  cannot  get  a  decent  meal 
at  any  London  vegetarian  eating-house  I  am  per- 
force a  "  meat-eater,"  and  a  beer-drinker.    If  1 


onion  sauco  and  a  ri  ih  gravy,  and  was  really  good. 
I  have  Introduced  it  in  two  or  three  friends'  houses 
(all  meat- eaters  I  with  great  success.  When  I  eat 
at  tho  usual  dining-rooms  in  tho  City  I  unially 
huvri  a  ve(;..tihhi  tirought  - t r .  as  a  sepuate  dibh, 
such  as  "  potatoes  sautees,"  or  plain  boilet|p«as  or 
beans,  to  whi.-.h  I  add  huttr.  or  plsin  csjliflower 
with  grated  cheese.  This  hut  cannot  be  got  at  the 
generality  of  "  British  "  eating-houses.  "  Orceui," 
as  served  at  such  place*,  are  my  abomination.  I 
am  very  fleshy  although  I  take  plenty  of  exercise, 
and  I  have  sincerely  tried  to  find  some  place  whero 
I  could  try  the  vegetarian  system,  but  have  quite 
failed.  A  vegetarian  dinner  (minus  porridge),  taken 
after  consultation  with  tho  managers  of  the  various 
vegetarian  dining-rooms,  has  with  mo  always 
resulted  in  a  feeling  of  fulness,  most  oppressive, 
while  the  appetite  an  hour  or  so  after  has  returned 
quite  unsatiified.  The  soups  supplied  at  such 
plaeaa  are  usually  vary  good,  but,  beyond  that, 
■  food,"  so  far  a*  I  have  tried  them,  is  not  to  be 
got.  My  question  to  "  H.  O'B.,"  or  any  other 
vegetarian  reader,  i<  this :  is  there  a  place  in  London 
where  a  well-cooked  vegetarian  diet  can  ba  fairly 
tried  I  will  not  rat  porridge,  and  I  cannot  say  I 
enjoy  a  dish  of  plain  boiled  potatoes ;  all  tho  places 
I  have  tried  supply  these  primitive  dishes,  but  I 
want  something  to  take  the  place  of  tho  plate  of 
meat,  tho  chop,  and  tho  (teak  of  the  meat-oxter's 
dinner.  My  eating  at  present  is  csntioed  to  coffee, 
1  slice  of  bread  aud  butter,  and  1  small  rasher  of 
bacon  far  breakfast  at  tf.30  a.m. ;  1  glass  of  bitter 
bser  and  a  sandwich  or  bread  andclieOMat  1  p.m. . 
and  a  chop,  simetioie*  preceded  by  soup,  at 
7  p.m.  I  cannot  eat  loss,  and  yet  it  seems  as  ins 
that  a  simple  diet  minus  porridge)  onght  to  satisfy 
ran,  as  I  am  gsttiug  stouter  every  day,  in  spite  of 
as  much  Saturday  and  Sunday  walking  as  I  can 
stand.  All  my  drinks,  after  breakfast,  are  one  or 
two  glasses  of  bitter  ale,  not  more,  and  fourpennv- 
wnrth  of  brandy  in  soda-water  at  nigbt-O.  L. 
Haet. 

[47450.1  -Repairing  Mirrors  .— "  W.  T.  8."  is 
wrong.    Quicksilvered  mirrors  cannot  be  repsii 
He  can  only  make  a 


laud 


could  get  vegetables  properly  cooked  at 
rian  eating-house,  I  might  become  a  vegetarian 
puro-liquid  swiller :  but  at  present  I  am  a  m< 
eater  an  i  beer-driuker.    With  every  desire  to  live 
simply,  I  have  tried  all  the  vegetarian  rests 
in  London,  and  fouud  it  imposiible  to  get  a 
meal  (I  eschew  porridge  strongly).   I  have 
into  the  subject  thoroughly,  and  find  no 
rook-sbop  can  cook  potatoes,  French  i> 
or  cauliflower  fit  to  eat  to  my  taste,  of  course).  I 
onoe  came  across  a  dining-place  in  Farriugdon-  I 
street,  where  I  had  a  good  dish  which  thejr  called  j 


[I734i">.]—  Boomerang.  —  I  have  often 
throwing  the  b  >omer*ng  concave  edge  toremoa', 
and  throwing  at  an  object  *amn  distance  in  front 
of  me,  but  always  laOest,  and  in  deepoir  u«ed  my 
boomerang  to  keep  a  curtain  back.  An  Australian 
told  me  to  throw  as  though  throwing  at  an  object 
in  front,  but  by  a  quick  movemeot  nf  the  arm  and 
wrist  to  throw  to  backwards.  You  must  stand 
sidewsys.  He  also  told  me  that  it  did  not  matter 
which  edge  was  forward,  and  ho  stood  in  rather  a 
stooping  position  when  allowing  me  how  to  do  it. — 
John'  Alex.  Ollaeij,  F  R.M.S  ,  Enfield. 

[47346.]—  Boomerang  —"  H.'s"  reply,  though 
taken  from  an  encyclopaedia,  la  not  in  accordance 
with  my  experience ;  and  as  I  have  eight  of  these 
weapons,  brought  by  myself  from  Australia,  and 
all  selected  after  careful  trial— for  it  is  not  every 
boomerang  that  will  "  come  back  "—I  am  induced 
to  write  to  you  to  correct  the  account  given  by 
"  H."  Nona  of  my  boomorangs  is  list  on  either 
side,  nor  can  I  se©  any  differencv  of  tho  sides.  The 
cowan  edge  fa  always  in  front  wV  n  thrown,  and 
the  implement  is  nearly  vertical  whim  it  leaves  the 
thrower's  hand,  which  it  does  with  immenso  velo- 
city, and  nuking  a  loud,  whizzing  noise.  It  is 
discharged  above  the  shoulder,  and  in  no  instance 
is  it  ever  skimmed  away  horizontally.  When 
thrown  in  the  commonest  way,  a  little  upwards,  it 
speedily  assumes  a  horizontal  petition,  always 
rapidly  revolving,  and  mounts  up  in  tho  air  iii  a 
curve  like  the  half  of  a  suspended  cord  until,  in 
some  cases,  it  is  almost  out  of  sight.  It  then 
rests  a  moment  or  two,  and  retraces  its  course, 
and  describes  the  whole  of  the  catenary  curve, 
when  it  again  stops  —  sometimes  a  good  way 
behind  the  thrower,  and  repeal*  tho  swing 
in  tbo  air,  getting  lower  each  time,  until 
it  comes  to  the  ground,  skimming  along  in 
a  course  so  rapid  and  uncertain  that  tho  per- 
former and  spectators  have  often  to  clear  out  of  its 
way  very  smartly  iodoed.  There  la  another  way 
of  throwing  it:  wben  it  is  directed  downwards 
towards  the  ground,  along  which  it  runs  liko  a 
wheel,  taking  long  bnunda  after  every  touch,  and 
retaining  its  original  |ierpendicular  position.  It 
will  sometimes  run  in  this  way  for  a  hundred  yards 
or  more  :  then  it  loaves  the  ground,  screws  np 
into  the  air,  and  works  it*  way  tisek  to  some- 
where near  the  thrower  in  a  kind  o(  long  arch. 
This  is  the  prettiest  experiment  of  tho  two  ;  but 
the  blacks  do  not  liko  it  so  well,  as  the  boomorang 
is  apt  to  come  against  trees  and  iret  injured ;  the 
immense  velocity  with  which  it  must  be  sent  in 
order  to  make  it  perform  at  all,  luaViDg  it  dangerous 
to  either  itself  or  to  anything  it  may  strike,  accord- 
ing as  the  obstacle  is  harder  or  softer  th-n  itself. 
I  believe  the  latter  way  of  throwing  it  is  the  usual 
one  in  a  flght.  If  it  hits  its  man,  it  probably  floors 
him,  and  certainly  does  itself — and  it  has  done  its 
work ;  but  if  it  misses,  it  may  come  back  to  its 
ind  be  used  again.  I  may  add  that  it 
to  requiro  great  exei 
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"black  fellow"  bending  his  body  back  and  for* 
ward,  anil  running  along  for  a  good  way  before  he 
discharge*,  it ;  and  I  never  yet  saw  a  white  man 
who  could  u»o  it.  nor  d«  I  think  it  U  every  black 
fellow  who  can  do  eo.— TJxbba. 


1474501—  Silvering  Looking? 

"J.  T.  M.  is  wrong  a*  to  respective  cost  of  mercu- 
rial silvering  and  patent  processes  with  metallic 
silver.  Mirrors  are  silvered  much  more  cheaply  by 
tho  new  processes,  but  it  does  not  last.  A  very 
large  proportion  of  tl 
teriorate  sadly  in  the  first 
the  mercurial  onts  improve  with  age,  if 
used. — E.  H  :.m 

[47486.]—  Euclid's  Axioms.— Mr.  Bomanea 
seras  not  to  understand  what  is  meant  by  »  petitio 

Of  course  Isee 
j  A  -  D  =  B  -  C  from 
A  +  B"  -  -  l  •  I :  ■  bnt  that  step  is 
plication  of  axiom  3,  which  ia  just 
to  prove  true.— A.  J.  Shjth. 

[47504.]—  Bottlin-j-'Wax.— Several  recipes  have 
born  given  ;  for  instance,  on  p.  550,  Vol.  XXXIV. ; 
but  "  J.  B.  H  "  must  remember  that  the  "  cheap 
qualities  "  are  usually  made  by  recipes  kept  secrot, 
or  at  least  not  likely  to  be  published  for  the  benefit 
of  those  who  might  become  rivals  in  the  manu- 
facture.—T.  F. 

[47509.] — The  Modern  Harp. — There  are  some 
desultory  notes  on  harp  construction  in  back 
volumes,  but  scarcely  I  think  sufficient  to  help  you 
in  constructing  one  so  far  away  from  the  shops. 
The  head  alone,  with  the  tuning  pins,  could  be 
bought  here  (or  much  lees  than  in  Australia,  and, 
as  to  making  it,  the  time  consumed  would  be  enor- 
mous.   So  with  other  parts. -E.  G. 

[47512.]— To  Mr.  Lancaster  -  I  am  sorry  I 
have  beeu  unable  to  answer  your  query  before.  I 
have  been  wandering  through  Wales,  and  have 
only  just  returned,  or  I  would  have  written 
eat  her.  ihe  difference  between  the  Leclsnchc  and 
Ariel's  is  that  tho  former  used,  and  does  so  now, 
a  porous  cell ;  the  latter  dispenses  with  the  cell, 
and  in  its  place  uses  a  canvas  bag.  I  dispensed 
with  Wh,  and  bad  no  partition  between  carbon 
and  manganese  .«d  sine.  There  is  nothing  gained 
in  current  by  any  alteration  from  the  original 
cell.    You  will  find  the  tirexwt  will  work  as  well 


Lec  lunch  0.  You 


have  >  r.ly  to 
accumulation 


keep  them  clean  and  free  from  any  accumul 
of  dust,  and  you  will  have  no  fault  to  Mud 
the  cells.— W.  J.  LiXCJufru:. 


(4,51a.]— Dry  Collodion.-  If  you  have  not  yet 
obtained  what  you  want,  send  another  query,  and 
I  shall  be  pleased  to  help  you.  There  are  a  score 
and  more  methods  of  making  dry  collodion-plates, 
and  if  you  will  let  me  know  what  yon  wish  to  use 
thrm  for.  I  shall  be  pieced  to  tell  you  the  best 
i  for  you  to  employ.-W.  J.  Laxcast&b, 


[47517.]—  Pumping  Engine — Such  a  query  as 
this  can  bo  answered  only  by  trial.  If  the  pump 
were  of  the  same  dimensions  in  feet  instead  of 
inches,  and  other  things  in  proportion,  it  would  not 
be  difficult  to  calculate  what  it  would  do  and  what 
would  be  requited,  although  even  then  thecaloula- 
tiou  would  occupy  a  considerable  time.  Dut  what 
can  anyone  say  of  the  power  of  a  boiler  Vm. 
diameter,  1ft.  long,  of  "  ordinary  thickness,"  and 
with  four  inside  tubrs  :  Personally  I  should  say 
that  such  a  boiler  will  not  do  tho  work  at  a 
of  1Mb. ;  but  really  I  don't  know,  and  don' 
any  one  else  does,  without  trying.— Essar. 

[47521.]— Monochord.— About  the  beat  size 
you  can  make  a  monochord  is  Gum.  by  6in.  by  4m. 
Tho  tXHn.  is,  of  course,  the  length  ;  the  oin.  the 
width ;  and  the  4in.  the  depth.  Make  the  ends  out 
of  lin.  mahogany  or  birch,  the  two  sides  out  of 
pine,  }io.  will  do  well ;  and  the  top,  out  of 
three  pieces  of  veneer  glued  together  in  different 
directions ;  see  that  the  glueing  is  well  done  from 
end  to  end  of  the  pieces  of  veneer;  then  glue  arid 
screw  the  top  on  to  aides,  arid  have  an 
open  bottom,  the  two  ends  and  two  sides 
resting  upon  tho  table  when  in  use.  You 
will  next  make  a  scale  in  feet  and  inches, 
to  ran  along  one  aide  of  string,  commencing 
with  fixed  bridge,  and  it  is  well  to  have  a  second 
scale  on  the  other  side  with  feet  and  decimal  parts 
of  a  foot ;  this  scale  is  much  easier  to  work  with 
than  feet  and  inches.  You  must  then  have  a 
second  bridge,  and  this  one  a  movable  one.  If  you 
can  get  two  pieces  of  hard  wood  for  these  bridges, 
do  so:  the  harder  the  better.  Don't  pat  any 
bearers  or  snytbing  else  under  the  top  board ; 
leave  it  entirely  fre«  except,  of  course,  whero  it  is 
fastened  to  sides.  You  can  have  one,  two,  or  three 
cords  stretched  at  tho  same  time,  but  one  cord  is 
sufficient  to  work  with  at  a  time.  Get  a  series  of 
cords  from  some  musical  instrument  maker,  and  as 
to  stretching,  you  can  do  this  with  a  screw  if  you 
like  ;  but  a  weight  over  a  pulley  must  also  be 
to  give  ^ou 


[47522. 1-Eonlg's  Adjustable  Boson 
-The  tube-  should  be  made  of  brass,  and 


I  a  good 


fit  must  be  obtained,  smooth,  and  to  slide  nicely. 
All  this  can  bs  dons  with  but  little  trouble.  The 
main  thing  is  to  get  good  tubing  of  the  sizes  you 
require.  The  tube  should  bo  three  times  its  dia- 
meter in  length  when  closed  down,  and  the  hnlea 
may  be  one- sixth  of  the  diameter  of  end  plate.  Of 
course  other  ratios  may  be  employed  ;  but  I  have 
found  tbe  above  to  be  most  satisfactory.  The  tubes 
need  not  be  heavy  ;  yon  may  use  tubing  of  18  to 
24  gauge,  tbe  thinner  tube,  of  course,  for  the 
smeller  resonators-  The  outside  of  the  tubes  (not 
the  sliding  ones)  should  be  polished  and  lacquered. 
You  will  have  to  determine  lengths  of  resonators 
from  lengths  of  waves  of  notes  you  intend  using. 
— W.  J.  LaxcaSTEX. 

[47523.]-CubiosJ  Revolving  Mirror.  -Look- 
ing-glass will  do,  of  course :  bat  what  is  the 
meaning  of  the  question  about  size.  If  it  is  cubical 
any  size  will  do,  if  all  sides  are  of  same  dimen- 
sions -J.  T.  M. 

[47523.]— Cubical  Revolving  Mirror.— The 
mirrors  should  be  Sin.  square,  mounted  in  a  square 
frame.  You  must  use  plate-glass,  preferably  thin, 
and  tbe  beet  kind  yon  can  use  is  that  which  is 
silvered  with  silver  and  not  with  mercury.  It  will 
pay  you  better  to  buy  the  glass  ready  silvered  than 
to  attempt  to  silver  it.  Build  the  framework  up, 
not  too  heavy,  and  have  a  spindle  down  the  centre 
of  framework,  on  which  it  will  rotate.  You  will 
also  have  to  make  a  large  wheel  to  carry  a  cord, 
which  must  go  round  a  small  wheel  fixed  on  spindle 
of  mirror  frame.  This  multiplying  wheel  will 
enable  you  to  get  a  good  speed  in  the  revolutions 
of  mirror,  and  the  greater  the  number  of  revolu- 
tion! of  mirror,  eo  much  further  apart  will  tongues 
of  flame  appear  from  each  other. — W.  J.  Lix- 
CXSi  an. 

[47520  ]  — Electric  Lamp  There  ia  no  moans 
i  filaments  except  by  controlling  the 
You  can  surely  get  it  to  white  incan- 
descence, and  then  see  that  your  connections  are  of 
such  a  calibre  that  they  will  pass  only  a  oerbain 
maximum  strength  of  current.  These  carbon  flla- 
you  get  a  reaHy  good  one,  will  stand 


[47532  1- 
Mr.  \Vright  that  I 


Coll.— I  most  apologise  to 
fled  his  qoery,  having  only 
just  seen  it  while  looking  through  the  back 
numbers.  A  wooden  bobbin  with  central  hole  for 
core  will  be  beat,  and  No.  10  o.c.  wire  will  be  too 
bulky,  ss  you  would  have  to  use  1  jib.  Use  Jib.  of 
No.  22,  and  your  coil  will  be  about  3|in.  diameter, 
when  wound.  You  may,  however,  fit  two  wooden 
discs  upon  each  end  of  core,  insulate  with  asbestos 
paper,  or  writing-paper  soaked  in  paraffin,  and 
thou  wind  upon  core. — Fbkd.  Wxxxxb. 

[476.1.1]  —  Secondary  Batteries  -To  Mb. 
LajrcaSTKB.—  1  would  not  ad  viae  you  to  make  an 
inner  box  of  lead,  but  make  merely  a  watertight 
box,  and  have  sheets  of  lead  in  the  usual  way.  You 
will  find  th"  plates  better  in  many  ways,  besides 
taking  up  leas  room  than  any  cubical  form,  with 
cuttings,  4c. ;  the  Utter  would  be  much  more 
likely  to  hold  the  byi*ro*en  vesicles  than  the 
oxidised  leaden  plate.— W.  J.  LaXCasTEX. 

[47537.]— Musical  Box  —You  must  drive  out 
the  |iius,  and  pat  new  ones  in  :  for  which  purpose, 
I  suspect  you  will  have  to  melt  out  tbe  filling  of 
the  barrel,  as  the  pins  are  usually  put  in  from  tho 
inside.— T.  P. 

[47541.] — Coil. — To  Mb.  Lancaster. —  You 
should  rather  find  out  cause  of  failure  than  add  a 
condenser  ;  the  latter  will  not  improve  it  at  all  for 
medical  purposes.  You  should  first  send  the 
current  through  and  t*st  tbe  lifting  power  of  iron 
wires  forming  core.  Yoa  will  soon  find  if  anything 
is  wrong  with  primary  ;  then,  if  that  is  good,  un- 
wind secondary  until  you  find  the  fault.  Most 
probably  there  is  tome  part  broken,  or  the  insu- 
lation gone,  causing  tbe  loss.— W.  J.  Lamcacteb. 

[47612.]  —  Insects.  —  A  "small  white  insect, 
which  does  not  fly.  but  runs  quickly,"  ia  rather 
too  vague.  Probably,  if  you  sent  some  specimens 
to  one  of  the  papers  which  answer  entomological 
questions,  you  would  obtain  the  name ;  or  pro- 
bably Prof.  Wastwood,  of  Magdalen  ' 
Oxford,  would  reply  to  a  coi 
note,  in  closing  specimens.— T.  P. 

(4751 ■'<■  |— Danlell  Battery.— No  easy,  accurate 
way.  Yoa  want  galvanometer,  ice— rather  ex- 
pensive instruments.— J.  M. 

[47546.]  -Crystallise ion  on  Metals.— The 
tinplate  ia  crystallised  by  moans  of  acid.  I  believe 
Mr.  Wcnham  was  the  first  to  invent  a  process, 
which  is  described  ia  back  volume.  I  don  t  think 
brass  or  any  other  metal  can  be  done  that  way ; 
bat  you  can  put  a  splendid  appearance  on  braes  by 
scraping  up  in  short  strokes  (frosting),  and  then 
lacquering.  Look  in  some  of  the  opticians'  windows, 
and  then  try  your  hand  with  a  scraper— or  an  old 
file,  ground  to  a  sharp  edge,  will  do. 


use  to  you.  I  am  afraid  I  have  neglected  you 
too  long ;  but,  If  not  too  late,  will  be  pleased  to 
help  you. — W.  J.  Laxcastxb. 

[47561.]—  Coll.— To  Mb  Laxcastxb.— The  care 
for  such  a  coll  should  be  I2iu.  long  and  lin. 
diameter.  The  primary  wire,  two  layers  of  Xo. 
12  silk-covered  wire,  closely  wound*  and  insulated 
one  from  the  other-  For  condenser  use  70  pieces 
of  foil  loin,  by  6in.,  well  insulated.  -Shall  be 
pleased  to  tell  you  anything  else  you  may  wish  to 
know  Well  insulate  the  secondary,  and  wind  as 
carefully  and  closely  as  you  can.— W.  J.  Lajt- 
castxb, 

[47562.]— Japan.— "Ontario's"  requirements 
are  rather  stringent ;  but  perhaps  the  following 
will  answer,  although  "steam  heat"  is  an  un- 
certain factor.  Black  pitch  and  gas-tar  asphaltum 
261b.  each,  or  really  501b.  of  pitch  |  boil  for  live 
hours,  then  add  eight  gallons  of  Unseed  oil,  101b. 
each  of  litharge  and  red  lead ;  boil  again  for  several 
hours,  and  thin  as  it  cools  with  20  gallons  of  tur- 
N.B.— A  really  good  Japan  cannot  be 
"taltum.— F.  C.  B. 

dem  Id  Dynamics.  -  Could 
that  the  result  he  arrives  at  is  a 
ry  consequence   of   the   conservation  of 

f — A.  J.  Sxtth. 

[476416.]  —  Spectacles.—"  Engineer  "  should 
consult  a  respectable  optician  if  there  is  anything 
special  about  speotacles  for  bis  work.  It  hs  is 
shortsighted  he  wants  glasses  of  a  different  curve 
to  those  necessary  for  long  sight,  end  possibly  the 
blue  tinted  ones  may  be  better ,  but  there  is  nothing 
injurious  in  the  use  of  spectacles,  provided  they  are 
properly  adapted  to  the  eye.— PbaCTiCAX.  PulXTBB 

[47502.]— Telescope. — Has  it  ever  occurred  to 
Mr.  H.  Bridle  to  perform  an  experiment  which 
would  enable  bim  to  answer  his  own  question  ( 
Take  a  common  double-barrelled  opera-glass,  first 
use  both  eyes,  aod  then  put  your  hand  over 
one  without  shutting  it,  and  observe  the  distance 
at  which  you  can  read  email  print.  Tbe  pair  which 
you  speak  of  is  in  so  way  equal  to  3Jin.  The 
magnifying  power  is  in  no  way  increased  by  using 
two  telescopes  instead  of  one  ;  and  as  to  its  capacity 
for  showing  fainter  objects,  it  will  be  exactly  the 
same  in  comparison  with  a  single  one  as  will  be  the 
capacity  of  seeing  with  naked-eye  observation  with 
two  eyes  or  with  one  only.— W.  O.  P. 

[47G51.]— Examination  of  Malt,  <kc— Ebba- 
n'Jt  —  Liue2from  end,  for  "0  60 of  grape-sugar," 
read  "  -060."  Liue  14  from  end.  for  "  such 
analysis,"  read  "  fox  each  analysis."  -  J.  C. 

Baxcny.u. 

[47G71.1 — Institute  of  Chemistry  Examina- 
tions.— 1  msy  add  tbst  the  examinations  of  the 
*  Art  Department  are  held  in  connection 


"Directory,"  which  is  very  lucid  and  clear  on 
points,  and  may  be  obtained  lor  Gd.  from 
Chapman  and  Hall,  Piccadilly,  W.C  - 


lagdalen  College, 
ourteoualy-worded 


[47650.]-: 


-To 


LaxcaoTEk.— Let 
would  bo  of  | 


with  every  class  throughout  thecountiy  in  the  special 
subjects  taught  to  such  classes  ;  also  (and  jwrhajie 
more  convenient  for  "Old  Subscriber")  a  certain 
number  (limited)  can  be  accommodated  at  lbs 
Science  Schools,  South  Kens 
notice,  ssy,  on  or  before  31st  March,  to  t 
of  department,  and  forwarding  at  tho  same  time 
an  exam'ustiou  fee  of  2a.  Gd.  Advanced  chemistry 
and  advanced  magnetism  and  electricity  msy  be 
taken  in  the  same  year,  as  the  examinations  are  on 
different  dates  (such  dates  may  be  obtained  on 
application  to  the  secretary  of  Science  and  Art 
Department  in  month  of  April).  Would  strougly 
recommend  "  Old  Subscriber  "  to  obtain  a  copy  of 
tbe  "  " 
all  . 
Mi  Mr*. 
F.  0.  S. 

147GS2.]— Blectro-Masrnetismand  Magneto- 
El  oetrlclty.— Mr.  Sutcline  has  mistaken  the  nature 
c-f  my  query.  1  had  not  wished  au  historical  ac- 
count Of  the  discoveries  intermediate  between  those 
of  Oersted  and  Faraday,  but  a  proof  of  how,  if  the 
former  hid  been  acquainted  with  the  pJsDcmbl  ad 
the  conservation  of  tuergy,  he  could  have  at  onco 
deduced  tbe  discovery  of  the  latter  as  a  necessary 
consequence  of  his  own.— J.  II.  O. 

(476H.1.]-To  Electricians,  Ac  -To  Mr.  J. 
Sutclitte.— Thanks  for  your  e-swer  to  my  query  ; 
but  1  do  not  quite  understand  how  1  am  to  connect 
up  my  60  double-Moid  bichromate  cells  to  get  the  best 
effect.  Am  I  to  join  every  two  zincs  and  every 
two  carbons  to  make  a  battery  of  25  cells,  and  con- 
nect these  25  zincs  to  carbon,  zinc  to  carbon,  &o., 
instead  of  having  60  colls  half  the  size  (  Should 
the  outside  jars  be  half-full  of  broken 
ahould  I  gain  anything  by  putting  a  " 
in  the  porous  pots  f  —  S.  II.  (salt. 

II 7003 .  ] — Print  in  g  Press  -Frao  to  red  8  taple, 
— The  following  sketch  will  serve  you.  Put  some 
nieces  jin.  thick  and  lin.  projecting  over  cheek  of 
fork  3  ;  fit  to  your  stalk  first,  and  drill  holes  into 
tho  plate  and  oast  iron  at  4,  as  large  as  you  can, 
and  deep  for  tapping  :  countersink  the  plate  right 
through,  get  some  soft  iron  wire  and  screw  both 
homo  in  tho  holes  prepared,  and  rivet  up ;  then  put 
your  piece  in  and  fix  between,  and  proceed  the 
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>  v.-ht;  dow  tarn  upon  its  face,  and  dovetail  a 
piece  tight  across  the  box  2  j  proceed  with  icrew 
rivets  as  before,  and  rivet  the  dovetail  upon  edge. 
It  most  be  made  a  tight  fit,  that  in  the  last  procaie 
it  may  not  draw  or  break  the  rivets,  File  and 
finish  off  as  beat  jou  can.  I  repaired  a  lever  similar 


to  that  some  yean  ago,  and  found  some  1 1  year* 
after  that  it  was  doing  good  work.  The  material  I 
used  for  the  job  was  portion  of  a  stout  pit  saw.  It 
ahould  be  steel ;  70a  cannot  depend  upon  Iron  for 
auch  a  job  as  that.— Jack  or  All  Tilides. 

[47701.]— Platinum  In  Sine*  Cell  It  » 
be  batter  than  silver  as  far  as  the  force  generated 
is  concerned,  but  it  would  increase  resistance  if  as 
thin  as  the  stiver  usually  it.  This  would  not  be  of 
much  moment,  as  the  metal  resistance  is  only  a 
fraction  of  the  total.  This  subject  is  mentioned  in 
my  bco^  IjMueider  the  extra  coat  would  be  well 

147708.1-Caat-tron  Pipe*  — To  give  the  par- 
ticulars in  detail  asked  for  in  this  query  would  AH 
a  page  of  the  "  E.M.,"  and  be  of  interest  to  but 
▼ery  few  readers.  Formulas  for  calculating  wcieht 
from  a  given  size  and  thickness,  and  for  weight 
and  thickness  required  to  stand  given  pressures 
arc  to  be  found  in  -Moles worth's  Pocket  Book," 
and  also  table*  of  a  number  of  sizes  worked  out. 
The  usual  commercial  length*  and  weights  can  be 
obtained  by  asking  for  a  list  from  any  of  the 
f ooaders,  whoso  names  can  be  found  in  the  diroc. 
tory.  Lead  required  far  joints  is,  roughly  speak, 
ing,  about  1  Jlt>.  per  inch  size,  i  e  ,  for  a  Gin.  pipe 
7; lb  This  of  course  does  not  include  the  wholo 
expense  of  making  a  joint.— M.  F. 

[47714.] —Teat*.  —  (Estimation  of  potash  in 
KtCrU,  and  K,Cr,0T.)—  The  querist  might  try  the 
'    1 :—  Take  1  or  2  gnna.  of  the 
,  add  a  little  acetic  acid 


fifth  powcT  of  1  there 
have  indicated  how  foi 


must  be  five  solutions  :  1 1  gat 
r  are  to  be  obtained  :  the 
fifth  involves  a  point  which  might  be  too  abstruse 
for  a  novice,  as  the  querist  describe*  himself.  I 
shall,  however,  be  glad  to  deal  further  with  this  if 
the  querist  wishes,  or  If  he  will  advertise  his 
addreas  I  will  writ*  to  him  fully  on  the  eubject.- 
C.  W.  B. 

[47732.]-Coil  for  lighting  Oa*  by  Bl*e- 
tnolty.— To  "  Siom."— The  coil  used  for  this 
purpose  is  a  small  induction  coil  capable  of  giving 
a  tin.  or  |in.  spark.  For  this  purpose  the  primary 
must  not  be  joined  to  the  secondary,  but  must  be 
constructed  carefully  as  a  tension  induction  coil. 
Even  a  smaller  spark  than  1  have  mentioned  will 
•err*,  if  carefully  arranged  ;  and  the  operation  can 
be  effected  even  with  a  spark  from  an  electro- 
phorus— a  system  which  was  introduced  a  few  years 
ago.—SlOaU. 

'17711-1  —  Microscope. — One  Word  in  addition 
to  "P.'s" advice.  Wheu"  U.U."  goes  to  Baker's  to 
see  Zeiss' s  tense*,  let  him  ask  them  to  show  him 
Sedbert's  of  corresponding  powers  at  the  same  time, 
and  try  the  1-I4tb,  and  bo  satisfied  before  purchas- 
ing. Seibert's  l-I&th  at  a  much  lower  price  will 
boat  it  hollow.— E.  Holmes. 


a  moans  of  valuing  hi*  manganese  for 
waking  chlorine  (which  depend*  upon  the  amount 
of  UnOi  contained  in  the  sample),  it  may  be  dona 


[47738.]  -Analyst*  of  Paint.—  Th*  oil  might 
be  estimated  by  treating  a  weighed  quantity  of  th* 
paint  with  ether,  filtering,  evaporating  tho  filtrate 
10  dryness,  and  weighing  th*  residue.   Th*  water 

may  be  estimated  by  drying  a  weighed  quantity  of  •  U,  the  flask  gently  heated  and  allowed  to  cool 


as  follows  (carbonates  must,  however,  be  first  re- 
moved; :— Weigh  out  4 giro,  or  6grra.  of  sodium 
oxalate;  introduce  into  the  tub*  B,  along  with 
2grms.  of  the  or*  and  lOco.  of  water;  fit  a  little 
plug  of  wax  in  the  tube  C,  pour  some  concentrated 
sulphuric  acid  into  the  flask  A.  See  that  the  appa- 
ratus is  perfectly  dry  and  weigh.  Now  gently  incline, 
the  flask  so  that  some  of  the  acid  may  run  into  the 
tube  B,  when  the  CO.  will  caoap*  through  the  tub* 
D,  which  contains  fragment*  of  Cad!  to  dry  the 
gas.  There  should  be  a  small  piece  of  cotton  wool 
at  F.  Wheu  th*  gas  ceases  to  eon*  off,  th*  re- 
in am  tier  of  the  acid  is  allowed  to  run  into  th*  tube 


the" sample  at  212'  Pahr".  provided  no  other  volatile 
substance  be  present.— J.  C.  B&lcukb. 

I  177  I  |~  Discharge  of  1Egg-Shaped  Sewer*. 
— The  lirst  formula  "  Etna  "  gives  is  deduced  from 
the  elaborate  investigation*  of  the  German  mathe- 
matician, Eytelwein,  and  most  of  us  will,  there- 
fore, have  to  be  satisfied  that  it  fairly  represent* 
the  discharge.  Of 
calculated  in  ( 


if  the  discharge  is  to  be 
or  second,  the  formula 


in  water, 

and  an  excess  of  acetate  of  lead,  beat  gently,  filter, 
and  wash  thoroughly.  Bemove  the  excess  of  lead 
acetate  from  the  filtrate  and  washing*  by  acidifying 
with  HCI  and  pasting  an  excess  of  H,S.  Th*  solu- 
tion  is  now  warmed,  the  precipitate  filtered  off  and 
thoroughly  waabed.  This  filtrate  and  washing  are 
now  evaporated  to  dryness  with  a  little  UNO,,  the 
residue  gently  ignited,  moistened  with  HCI,  again 
ignited,  and  weighed.  Dissolve  th*  residue  in 
water,  add  a  concentrated  solutu  n  of  bichloride  of 
platiium  (as  neutral  as  possible)  in  excess,  and 
evaporate  in  a  porcelain  dish  or  a  water  bath  nearly 
to  dryness,  taking  car*  not  to  heat  the  water  bath 
quit*  to  boiling.  Tour  alcohol  of  HO  or  SO  per  cent, 
over  the  residue.  Let  it  stand  for  some  time,  and 
then  wash  the  residue  that  remain*  undissolved  on 
to  a  weighed  filter,  wash  with  alcohol,  drv  at 
212'  Fahr,  and  weigh.  Calculate  thisinto  KCl.driluct 
from  th*  total  chloride* ;  the  remainder  is  NaCI. 
Now  calculate  each  of  these  into  KiO  and  Na,0 
(potash  and  sods).  The  above  is  a  method  of  my 
own,  and  as  I  have  only  tried  a  few  experiments 
with  it,  I  cannot  give  any  inf urination  as  regards  it* 
accuracy.— J.  C.  Belches. 

[47717.]— Problem  — Let  0*  writ*  m  in  the 
place  of  1  -f-  ,  and,  therefore,  we  shall  bav* 
m  —  1  in  the  place  of  r  ;  the  equation  will  become 
1  +  !*»  -  IP  =  am\  or  M*  -  6m'  +  10m'  -  10m' 
+  os*  ss  Mr*.  Now,  it  will  be  scon  that  th*  only 
uncomfortable  coefllcient  so  to  speak)  is  it,  and  it 
will  consequently  be  most  convenient  to  have  this 
uncomfortable  quantity  in  a  term  which  doe*  not 
contain  th*  onknown  j  hence,  w*  must  divide  by 
e»' ;  the  equation  then  becomes  I  —  5  m  -f-  10  '  wi«  - 
10  a'  +  a =  «;  if  now  we  change  1  iw  into  v 
we  get  rid  of  the  awkward  fractions,  and  the 
equation  become*  1  -  5y  t  10/  -  I0y'  +  5y*  «•  a ; 
this  may  also  be  written  5y'  -  10«»  +  5y'  +  6y«  - 
6y  =  a  —  1,  and  it  is  then  seen  to  bn  tho  same  as 
5  (y*  —  >/)*  +  b  ly'  —  y)  ^  a  —  1.  Now  represent 
y*  -  y  by  the  letter  p,  and  the  equation  ts  bp1  + 
bp  =  it  -  1.  This  is  evidently  a  quadratic,  and 
can  bo  solved  iu  the  usual  way :  the  two  results 
will  be  awkward  expressions,  containing  surds,  but 
let  us  represent  the  results  by  tho  letters  k  and  e. 
Then  it  is  evident,  since  p  is  equal  to  b  or  r.  that 
V  -  y  is  also  e<jual  to  4  or  t.  Hence,  we  have  two 
quadratic*  to  tlud  v.  aud,  consequently,  we  shall 
obtain  four  values  uf  y.  From  these,  values  of  y 
we  easily  find  the  value*  of  m  and  thenoe  the  values 
of  x.    Since  the 


According  to  Hurst  this  value  of  Q  is  not  so  ac- 
curate as  that  derived  from  Neville's  formula,  but 
th*  former  is  best  for  bent  pipes.  I  do  not  quite 
see  why  the  above  formula  should  not  be  satisfac- 
tory :  il  represents  tho  diameter  of  the  large  end. 
The  area  of  an  egg-shaped  sewer  is  l'1597i/\  The 
area  of  the  part  below  the  diameter  d  is  •767<f.  The 
area  of  th*  part  above  d  m  -39 I'd;  Th*  perimeter 
=  3 -WHOrf.  The  perimeter  of  the  large  and  to  the 
diameter  if  =  2  3941.')./  (Hurst's  "  Surveyor's 
Handbook  ") .  The  dimensions  given  by  "  Etna  " 
are  correct. — C.  H.  BoxiSKS. 

[47756.]— El*ctro-platlng. — There  are  a  great 
number  of  galvanometer*  in  use,  and  it  is  impos- 
sible to  say  which  is  th*  beat.  You  will  require 
two  for  your  purpose  :  one  to  show  the  electro- 
motive force  may  be  made  with  4-  jt.  of  No.  3°  silk- 
covered  wire  for  th*  cnil,  and  a  light  needle  which 
with  th*  current  of  five  small  Bun  sens  in  series 
will  be  deflected  to  an  angle  of  about  45°.  Mark 
th*  deflection  No.  6  on  a  paper  circle  fixed  under 
the  needle,  take  one  of  the  batteries  out  of  the  cir- 
cuit, and  mark  th*  reduced  deflection  No.  4 ; 
remove  the  other  batteries  iu  succession,  and  in 
like  manner  mark  No.  3,  No.  2,  No.  1.  Your 
galvanometer  will  then  show  the  electromotive 
force  of  any  battery  suited  for  electro-plating  in 
five  powers.  You  can  use  eight  cells  Darnells 
instead  of  five  Bunsena,  and  make  eight  divisions 
if  you  like.  The  other  gal vanoraeter  may  bemad* 
with  a  pise*  of  No.  14  copper  wire  18in.  long,  bent 
into  a  ring  of  Oin.  diameter,  and  a  magnetic  needle 
to  deflect  IV.  With  th*  current  of  th*  five 
Bunseii*,  joined  as  one  large  battery,  mark 
No.  5,  as  in  th*  previous  case,  and  graduate  a* 
before  by  withdrawing  one  cell  at  a  time  to  reduce 
the  surface.  The  use  of  these  two  instrument*  is 
as  follows  ; — Th*  degree  of  hardness  or  texture  of 
th*  deposit  is  found  by  the  flue  wire  coil  galvano- 
meter, and  the  surface  of  copper  suited  to  sny 
given  battery  by  th*  ring  galvanometer.  The 
amount  of  surface  required  for  each  division  you 
must  find  by  trial,  and  the  size  of  tho  needles  by 
making  several  and  selecting  those  nearest  what  is 
required  — J.  Sutcxifte. 

[17757.]— Manganese. —  Impurities  —  Argilla- 
ceous matter,  silica,  peroxide  of  iron,  calcium  car- 
bonate, &a.  There  are  manv  method*  for  tho 
analysis  of  mangsneeo  ores.  Th*  total  amount  of 
manganese  may  be  eatloiated  as  follows:  —  lgrm. 
of  the  ore  is  dissolved  in  HCI,  filtered,  and  bromide 
added ;  when  this  lias  dissolved,  add  chloride  of 
ammonium,  and  then  ammonia  in  slight  execs*. 
Heat  the  solution  for  some  time,  filter,  wzuh, 
ignite,  and  weigh  as  Mn,0,.    If  the  precipitate 


When  the  apparatus  ii  perfectly  cold,  the  plug  C 
is  removed,  aud  air  drawn  through  the  tube  D 
at  E ;  the  plug  is  now  replaced,  and  the  apparatus 
reweighed  :  the  loss  in  weight  equal*  CO, .  The 
quantity  of  Mn'J,  is  calculated  as  follow* :— If  44 
of  COt  «»  43  5  of  Mtitf,,  what  does  j  quantity  of 
CO,  found.  The  quantity  thus  found,  multiplied 
by  AO,  equals  the  quantity  of  MuO,  in  the  sample. 
— J.  C.  Hkixbeb. 

■  17755.]  —  Carbolic  Acid — Carbolic  acid  may 
be  estimated  in  disinfectant  powders,  in  the  absence 
of  lime,  as  follows : — Heat  20grms.  of  the  sample 
in  a  retort  of  hard  glass,  aud  collect  th*  oily  dis- 
tillate in  a  graduated  cylinder ;  the  number  of  ce., 
multiplied  by  6,  equals  the  percentage  of  carbolic 
acid.  It  should  dissolve  in  caustic  soda.  "  Dis- 
infectant "  will  find  a  very  good  method  for  deter- 
mining th*  above  in  Mr.  A.  H.  Allen's  "  Commer- 
cial Organic  Analysis,"  Vol.  I.  Th*  process  is 
rather  too  long  to  describe  here.— J.  C.  Belches. 

r47702.]-Sme*  Cell. —To  "Siovi.";-  Th* 
difference  in  K.M.F.  would  be  very  slight.  Size, 
however,  does  affect  E.M.F.  in  these  cells,  because 
of  the  reduced  force  due  to  hydrogen  coating,  and 
the  difference  would  depend  upon  the  amount  of 
current  drawn  from  the  cell*.  The  strength  of 
acid  has  little  effect  upon  E.M.F.,  but  a  good  deal 


11    1 .  .1*. .  1  , ,   uuv  a  K"iti 

00,  and,  it  may  he  aC 

nption.-Sloxi. 


amp 

[477G7]— American  Loco. — Th*  Earn  re  loco- 
motive, which  ran  from  Leeds  to  Doncaster  in 
March  last,  was  cm  view,  I  suppose,  at  the  Alex* 
andra  Palace  about  July  20  last  — I  no .f  HotSB. 

f4776S.)  —  O.V.B.  Engine*.  —  In  reply  to 
"H.  W.,"  I  beg  to  give  numbers  of  Vtt.  single 
engine*.  At  King's  Cross,  Mi,  M,  94;  Peter- 
borough, 7,  S,  22,  48,  69,  OS.  221,  515,  549,  663, 
655;  Grantham,  60.  G2,  S3,  95,  2.  3,  6:  and  at 
D.mcastor,  33,  34.  47,  1,  540,  547,  548,  550,  C64. 
662  ;  and  there  are  also  two  other*,  I  believe,  666 
snd  057.  The  above  were  tho  stations  a  month  or 
two  ago,  and,  therefore,  rosy  not  now  be  quite 
correct.  I  may  state  that  the  O.N. It.  have  bad 
just  lately  20  fin*  6-whecl  coupled  goods  engine*, 
by  Dub. 1  and  Co.,Justi delivered;  the  number. 


begin  with  730.- 

[47773.]— Voyagea  In  Small  Craft.  —On* 
of  the  most  interesting  account*  of  a  long  voyage 
in  a  small  craft  is  th*  "  Voyage  of  tho  Forforn 
;/••;.'.'•  written  by  Mr.  Jefferson  Stow,  and 
published  in  Adelaide,  South  Australia.  It  is  an 
account  of  a  voyage  in  a  small  open  boat,  from 
Fort  Darwin  in  North  Australia,  round  to  Western 
Australia. — H.  B.  T.  S. 

(47770.  ]— Beading  the  Morse  Code.— From 
a  MS.  index  I  gather  ,for  I  have  not  the  volume  by 
me  I  that  your  querist  will  find  some  serviceable 
information  on  pp.  I  I,  231,  and  278  of  Vol.  XXII. 
of  the  "  E.  M  ."  and  if  he  will  look  through  the 
index  of  that  vol.  be  may  find  other  matter  of 
interest  to  himself  (as  indeed  he  will  iu  all  your 
volumes).— Vtom  Almom. 

[47785.]—  Bisulphite  of  Lime  In  Beer.— Take 
some  of  the  beer,  and  beat  getnly  with  HCI,  and 
observe  if  there  is  any  smell  of  8O1  (odour  of  burn- 
ing sulphur).  Now  take  a  fresh  portion  of  the 
sample,  add  HCI,  and  put  a  strip  of  filter  paper. 


Z2£S?,™'}\?  7  £*  "moY^  P"™«  otne  dipped  in  potassium  b  chromaU..  in  the  mouth  of 
prvciptta  von  of  the  manganese,  by  precipitating  as  ,  °j£>~*,.tll  ^ .  he>t  .,  K^it  SO|  be  pref.n< 
isos.c  acetate  with  acid  ammonium  acetate,  cr  the  "         T;  ^'i"JJ,  w"  "  ,K. 


>nd  1 


precipitate  may  be  dissolved  in  II 
by  colour  test  with  potu«*iu 
1    see   that    the    qiieri.it  hss 

if    it    is    his    object  tolHLi 


estimate,! 

terrocy&nide.  1 
signed    himself  | 


the  paper  will  be 

foimatiou  of  Cr, 


[47801.1  — 
i  l  to  the 


turned  preen,  owing  to  the 

-J.  C.  IilXCHEB. 

Reoliflcatlon  —  By  adding  dilute 
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'!."  fatty  acids.  Von  may  recover  tome  of  your 
ml,  a*  it  is  only  partly  saponified,  by  treating 
with  hot  water  to  dissolve  the  soap,  when  any 
excess  of  oil  will  riio  to  the  surface.  -  J.  C. 

Belch  re. 

[4780u.]-To  "Jack  of  AU  Tradea/'-TbMO 
toys  ore  for  everlasting  cropping  op,  ami  it  i*  diffi- 
cult to  come  to  any  conclusion  aa  to  whe  t  they  will 
do,  and  to  we  have  nothing  to  work  f rum.  What 
cl »s is  of  tubular  boiler  do  you  intend  to  use  i  A 
Comieh  or  multitubular,  at  401b.  per  iq.  in.,  you 
might  poatibly  be  able  to  drive  an  Kin.  screw  and 
lain,  or  12in.  pitch.  Your  boiler,  if  Cornish,  shell 
10in.,  2ft.  long,  interior  tube  for  firing  Gin.  But 
tbeio  thing!  are  difficult  to  tire,  and  a  better  ar- 
rangement can  be  mode  in  a  multitubular  boiler, 
according  to  space  you  have  at  your  command.— 
Jack  of  Ail  Trades. 

[47608.]— Telephone.— You  had  better  try  a 
pair  of  boxwood  bobbin* ;  wind  them  with  an  ounce 
of  No.  36  silk-covered  wire,  and  eee  that  magnet  is 
aa  close  to  armature  as  possible  without  touching, 
and  s«e  that  all  cuiineriims  are  right.  I  think  J  « 
will  find  a  much  betttr  result.— A.  K.  Cuulk- 


[47S10.]  —  Heating  Soldering  Irons  — A  cop- 
per bit,  1  presume,  is  meant.  Seo  one  ot  Uipping- 
gillo's  batchelor'a  stoves  for  cooking,  price  lot. 
They  run  about  Sin.  or  '.tin.  square,  and  l'Jin.  high, 
with  around  bole  in  the  top  tor  kottle,  with  venti- 
lators on  the  four  sides;  a  square  lamp  under- 
neath, with  a  2in.  or  '.'{in.  wick.  To  a  stove  like 
this  add  a  miniature  waggon-tilt,  about  2jin. 
wide,  and  as  long  as  the  round  hole  will  take  it : 
place  it  down  in  upon  the  baffle-plate  inside,  and 
pass  two  or  four  wins  across  it  to  lay  the  iron 
upon,  about  liin.  from  the  plate.  There  is  nothing 
you  will  get  cheeper.    When  well  regulated,  they 


The  force  of  a  bbmnth  and  antimony  couple 
be  more  than  five  time*  an  great  as  that  of  iron 
copper;  but  the  quality  and  physical 
of  the  metals  wculd  largely  affect  the 

font*. 

[47S1C  ; -Silicate  of  Ma.Tiesia.-You  may 
prepare  magnesium  silicate  without  a  furnace  by 
adding  au  excess  of  MgCO,  to  some  HCI,  filtering, 
and  to  the  clear  filtrate  add  a  solution  of  sodium 
silicate ;  filter,  and  wash  the  precipitate.— J.  C. 
Belcher. 

[47819.]—  Electrical.— The  reason  your  Gris- 
com  motor  does  not  turn  it  probably  because  thu 
springs  do  not  touch  the  commutator  at  all  points 
of  the  revolution,  or  else  they  are  set  across  at 
right  angles  to  their  proper  position.  The  remedy 
is  to  make  the  springs  press  hard,  or  to  alter  their 
position.  Tho  bichromate  battery  will  not  work 
more  than  three  or  four  minutes  on  a  short  circuit, 
Hath  at  heating  wire,  ice,,  but  will  run  a  motor 
ongino  much  longer  ;  the  quicker  the  engine  goes 
tho  longer  the  battery  will  drive  it.  I  have 
worked  an  electro-motor  continuously  three  hours 
without  a  porous  cell,  but  it  was  specially  made 
for  the  purpose.  A  bichromate  battery  as  commonly 
made  is  not  suited  to  produce  the  electric  light,  for 
which  the  cells  should  be  very  large  size.  Your 
n-cell  battery  will  only  show  a  spara  between 
carbon  points,  or  light  a  toy  incandescent  lamp  for 
a  minute  or  two  when  it  is  new  charged.  The 
effect  it  roost  constant  when  the  tinea  are  not 
amalgamated,  and  the  following  solution  is  used  : 
—Water,  onequart  ;  bichromate  of  potash,  Ijoz. ; 
sulphuric  acid  by  weight  21m.  It  is,  however, 
more  .conomical  to  amalgamate  them.— J.  Set- 
emit;.  . 

[47t>22.] — Tempering. — To  harden  in  lead 


or  paraffin  oil,  aa  a  lubricant  to  the  tool.  I  know 
tiuiproceeding  will  cut  chilled  iron,  and  I  don't 
think  your  hubs  are  harder  than  that— Feed. 


hould  take  a  block  of  lead,  drive  the  tool  into  it 
about  a  pint  of  petroleum  in  1 1  hours  for  I  cold  to  impress  its  shape,  beat  to  cherry  red,  and 
— ,  and  do  good  duty.— Jack  or  All  ]  plunge  into  the  impression,  cooling  the  lead  with 

water.  Bat  were  I  in  your  place  I  should  heat 
f47S12.]-Hydraulic  Cylinder. -These  re-  my  tools  cherry  red.  arid  harden  m  urine,  work 
quuo  a  mixture  of  .lose  metal,  and  .hould  be  cast  i  ""a  »  TJ^  ,!ow  ,Pe?d.>  *nd  "f0  °U  ?'  ««I?nli,le< 
on  end,  base  at  bottom,  and  sufficiently  long  that  the 
spongy  top  can  bo  cut  ciff.  A  porous  cylinder  can 
bo  made  to  stand  pietture  by  standing  with  a  weak 
solution  of  sal-ammoniac  in,  and,  when  emptied, 
exposed  to  the  action  of  the  atmosphere.  But  the 
sweating  is  not  always  proof  that  it  is  leaky,  as  1 
have  teen  a  perfectly  light  cylinder  ruuuing  a 
.stream  of  water  outside,  which  it  the  cold  earned 
by  the  circulation  of  water  inside,  condensing  tho 
humid  atmosphere  outside.— Jack  or  All  Trades. 

[47813.]— Transit  of  Venns.— My  reasons  f or 
uggestingthe  Southern  Port  Royal  Mountains  as 


a  suitable  site  for  a  telescopic  observation  of  the 
transit  of  Venus,  are  these : — its  easy  access  from 
Kingston— viz.,  a  ten-mile  drive  across  the  plain, 
and  from  six  to  10  miles  horseback  ride  to  get  at 
either  Klamttud,  Bellebur,  Bloxburgh,  or  Hope.  I 
should  prefer  tha  former,  as  the  nearer  and  the 
most  suitable.  At  each  of  these  places  is  a  good 
residence,  on  a  small  plateau,  at  elevations  varying 
from  2.oC0(t.  to  3,600ft.,  and  the  mountains  abut- 


tl 

Walker. 

[47c23.1— Drinks.— I  this  week  heard  Mrs. 
Lucas,  of  London  (a  good  authority  on  temperance 
matters),  recommending  the  use  of  hot  water  a*  a 
substitute  for  alcoholic  beverages  of  all  kinds, 
saying  also  that  she  knew  of  several  cases  in  which 
individuals  who  had  adopted  it, during  the  last  few 
years,  had  found  it  fully  satisfactory  and  efficacious. 
— H.  O'B. 

(47823.] — Drink.— The  following  is  a  recipe 
given  by  a  medical  man  ! — Liq.  ferri  perchlor,  2 
miuiffis ;  chloroformi,  1  minim ;  infus.  quassia, 
6  drachms ;  to  be  taken  twice  a  day  before  meals. 
I  have  many  other  recipes,  recommended  by  medi- 
cal men  and  others,  suitable  to  the  various  condi- 
tions of  pertins  suffering  from  drink -craving, 
which  I  should  be  very  glad  to  send  " M.  P." 
privately  if  be  will  ooromunieato  with  me. 


>,  become  in  any  way  coated  with  zinc  t — 
Stooke. 

[47830  ]  —  Plating  Solution.— To  determine 
free  sulphuric  acid  lu  presence  of  a  sulphate,  the 
following  (Uirard's  process)  is  said  to  be  tho  only 
direct  method  which  can  be  relied  DB,  Evaporate 
on  the  water-bath  very  cirefully  to  drjnesa  and 
exhaust  the  residue  with  absolute  alcohol.  This 
removes  all  the  free  acid.  The  alcoholic  extract  is 
then  mixed  with  water,  and  heated  until  the  alcohol 
is  evaporated  off  ;  the  resulting  liquid,  which  ton- 
taint  the  whole  of  the  free  acid,  can  then  be 
analysed  gravimetrically,  or  titrated  according  to 
the  acidimetrie  method.  The  following  is  a  good 
method  of  gravimetric  analysis : — In  the  first  place), 
the  volume  of  liquid  originally  taken  for  analysis 
roust  be  noted  ;  we  will  supposo  it  to  be  a  decilitre. 
The  liquid  containing  tho  free  acid  is  placed  in  a 
beaker,  two  or  three  drops  of  HCI  added,  and  the 
temperature  raised  to  the  boiling-point.  The  lamp 
is  now  drawn  aside  and  solution  cf  Bad,  is  added, 
drop  by  drop,  until  it  is  in  excess — that  it,  until  the 
piecdpitato  having  subsided,  a  drop  of  BaCI,  poured 
down  tho  side  of  the  beaker  ousts  no  turbidity. 
When  the  precipitation  is  complete,  the  beaker  is 
covered  and  set  in  a  warm  place  for  a  few  hours. 
This  is  to  allow  the  BaSO,  to  become  denser 
and  more  granular,  otherwise  it  would  run 
through  the  filter.  The  filtration  is  conducted 
very  carefully  on  a  Swediih  filter,  and  the 
precipitate  is  then  washed  cautiously  four  or  five 
times  with  hot  distilled  water,  allowing  all  to  pass 
through  each  time  before  a  fresh  quantity  is  added. 
Tho  precipitate  is  dried  on  the  filter  and  trans- 
ferred to  a  weighed  porcelain  crucible,  the  filter 
being  burnt  ana  the  ash  placed  in  the  crucible. 
The  crucible  is  now  heated  cautiously  with  the  lid 
on  for  two  or  three  minutes,  and  afterwards  at  a 
red  heat  for  ten  minutes:  it  is  then  allowed  to 
cool  in  a  desiccator,  and  weighed.  1  have  found 
this  to  gtvo  very  accurate  results.  The  calculatiou 
will  theu  be  tuade  as  foUows.  We  will  suppose 
the  following  results  to  have  been  obtained : — 

Grammes. 

Crucible  +  lid  +  BaSO,  -r  ash  -  I  '.  374 
I  lid  =  14-212 

m  1-161 
•002 

BaSO.  ■  I'M 
What  we  wish  to  estimate  is  th»  SO,.   Now,  the 
atomic  weight  of  Ba  =  137*1  :  8  =  32  :  O  "  16  ■ 
whence  Si '.  =  TO  and  BaSO,  ■»  23 11.  Therefore, 


BaSO,  +  ash 
Allowing  for  wt.  of  ash,  say 


ting  the  plain  very  closely.   Moreover,  they  are  is  often  found  beneficial.— A.,  16,  New  King 


clothed  In  a  mantle  of  greeu,  sufficient  to  prevent 
the  radiation  of  heat  from  interfering  with  first- 
class  definition,  and  not  to  dense  as  to  cause  the 
rapid  formation  of  rain-clouds  as  the  Blue  Moun- 
tain range  does,  some  ten  miles  further  back.  The 
gentlemen  who  reside  there  will,  no  doubt,  do  their 
best  to  accommodate  a  few  gentlemen  on  an  occa- 
sion of  thst  sort  for  a  night  or  two  if  required.  A 
more  hospitable  class  of  gentlemen  can  scarcely  be 
found  than  used  to  be.  met  with  to  Jamaica,  and  I 
have  no  doubt,  it  is  so  still.  As  to  provisions,  they 
may  be  taken  from  Kingston ;  but  I  think  they 
may  bo  obtained  of  the  peasantry  ou  the  properties. 
Conveyance  can  be  obtained  alto  at  Kingston,  to 
drive  across  the  plain  to  foot  of  mountains,  if 
Flaroatud  be  selected,  10  miles,  theu  horses  can  be 
hsd  to  ride  the  remaining  six  miles,  and  negroes  to 
carry  tho  instruments,  and  by  no  means  expensive. 
Clothing  should  be  a  suit  or  two  of  light  wool- 
say,  of  the  tweed  kind :  an  umbrella  to  screen  tho 
sun's  rays ;  and  tho  lightest  ot  all  mackintoshes  to 
throw  over  shoulders  if  caught  in  a  sudden  down- 
pour. Temperature  on  the  plains,  from  SO  tn  W- ;  »»&  *»""  v  '  «»  **™*7  "ien  w«" 
It  Flamttud  not  much  over  70*.  On  the  plains,  |  hut  should  the  tint  of  the  solution  be  found  to  hav 
there  arc,  probably,  not  taoro  than  20  days  on 
which  rain  tails  in  the  12  months,  and  on  those 
mountains  referred  to,  probably  40,  and  princi- 
pally continul  to  tho  rainy  seasons  viz.,  too  cud 
of  Msy  and  Ohtober.  But  on  the  Blue  Mountain 
range  and  its  northern  slopes,  tho  forests  are 
dunse,  anil  the  rainfall  almost  dally.  After  transit, 
■e  peep  at  tho  glorious  panorama  spread  on  every 
hand  must  not  lie  omitted,  and.  if  agroeable,  a  cup 
of  real  mountain  coffee  may  be  taken,  neither  of 
which  will  bo  ea-ily  forgotten.-S.  B. 


[4781./.]— Thermopile.  — I  can  only  answer  the 
i|Uestiou  apprvxuustt  ly,  as  I  have  not  at  hand 
much  infermation  on  liie  subject.  I  think  the  100 
iron  and  copper  plates  would  only  give  aUiut  one- 
iifth  tfae  K  M  V.  of  Diniell  coll.  As  to  relative  re- 
1  would  depend  on  the  size  ol  the  coll. 


street,  Bath. 

[  17821. ]-Full«r'n  Mercury  Bichromate 
Battery. — To  H.  SroOKE. — I  can  hardly  suggest 
cause  of  failure  in  your  case,  as  all  my  cells  work 
exceedingly  well.  The  porous  pot  may  be  too 
hard,  for  this  is  a  very  frequent  defect,  which  is 
just  as  frequently  overlooked.  Sometimes,  too, 
the  acid  is  put  in  with  the  bichromate,  and  the 
water  afterwards  added :  th't  is  a  mistake,  aa  it 
causes  the  bichromate  to  deposit  on  the  bottom  of 
the  cell  in  a  hard  cake,  when  powdered  bichromate 
it  used  ;  but  if  stirred  up  the  next  morning  the  cell 
ought  to  go  on  with  a  moderate  amount  of  work 
for  from  two  to  four  months.  The  following  are 
the  maker's  instructions,  to  which  I  work.  The 
zinc  it  in  the  porous  pot  and  the  carbon  is  placed 
in  the  jar.  To  charge :  Place  in  the  jar  about  3oz. 
of  bichromate  of  potash  and  4ox.  of  sulphuric  acid. 
In  tho  porous,  pot,  in  which  zinc  standi,  place  loz. 
of  mercury,  adding  about  a  tablespoanful  of 
acid ;  then  fill  up  both  tha  jar  and  the  porous  pot 
with  water.   The  battery  should  then  work  well ; 

e 

changed  from  orange  to  blue  potash  must  bo 
added.  If  the  colour  remains  orange,  and  yet  the 
battery  fails  in  power,  add  three  or  four  ounces  of 
acid,  removing  at  the  same  time  some  of  tho  solu- 
tion from  the  porous  pot,  refilling  with  water 
only.  When  the  contents  of  porous  pot  turn 
blue,  replace  a  portion  of  it  with  water.  Keep 
porous  pot  and  outer  jar  nearly  full  of  liquid. 
These  are  all  tho  instructions  required.  With 
regard  to  the  Lecluncbe  cell,  the  porous 
pot  must  be  somewhat  deteriorated  after 
two  years'  constant  use.  I  presume  tho  porous 
pot  has  been  repacked  with  crushed  carbon  and 
peroxide  of  mtnganeso'-  And  as  you  say  the  sal - 
aaimoulac  is  pure,  I  cannot  account  for  tho  failure 


SO,  - 


l-lh  v  9o 
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And  wo  there- 


fore find  that  the  solution  contained  177grm.  of 
free  add  in  each  decilitre,  or  ffl  grammes  per 
litre. — C.  Harris. 

[47633. J — Ooll.—  After  each  layer  or  helix  has 
been  wound  that  requires  a  power,  the  top  or 
bottom  coil  alternately  should  be  laid  bare  ct 
cotton,  or  insulation,  and  the  power  wire  soldered 
to  it,  then  pushed  through  its  nolo  in  the  hate  ot 
coil,  then  go  on  winding;  the  insulation  of  the 
connection  need  not  be  remade  If  the  wire  is  well 
n  the 


[17840.]  —  Mierosoope  —  I  am  sorry  I  cannot  give 
a  lull  answer  to  this  query,  at  the  v<  Ivox  is  a  most 
interesting  subject.  I  learnt  from  Mr.  lngpeo,  of 
the  Hill,  Putney,  who  makes  them  a  specie!  study, 
and  is  always  pleased  with  specimens,  that  at 
certain  periods  of  their  existence  they  lose  their 
cilis  and  that  beautiful  notwoik,  and  also  are  not 
always  in  an  active  condition,  requiring  carta  in 
conditions  to  bring  them  into  activity.  I  bsvo  since 
learnt  that  rain  and  lunthine  are  essential.  I  have 
not  found  any  this  year.— John-  Aux. 

p.k.m.s.,; 

[47810.] -J 
of  Volvox  are  I 
E.  Holmes. 


pw.— Wry  many  specimens 
the  cilia  and  reticulations.  - 


[47S43.]— Acoustics.  -  On  referring  to  any  j. 
work  on  the  subject,  "A.K.T."  wulsee  that  the 
material  composing  tho  case  exerts  no  iiillueuce  ou 
the  pitch  of  the  note,  the  only  alteration  being  a 
slight  change  in  the  quality  ot  the  sound.  If  the 
wooden  sides  of  the  violin  be  replaced  by  steel,  the 
note  will  remain  the  same;  but  the  tone  will  not  be 
so  rich  and  mellow. — Tam  O'MLAmlu. 

[47813.]—  Acoustics.—  This  is  a  very  interesting 
questiuti.  I  am  at  variance  with  old  ideas,  how- 
ever plausible  they  teem,  but  more  especially  when 
they  quute  finality.  The  column  of  air  neces- 
sary for  a  violin,  not  for  the  piauu.  Curious,  but 
true,  say  the  masters.  If  I  take  a  violin  without 
the  tides  the  column  of  air  is  there,  and  it  will  not 
act  with  the  strings  so  well ;  and  if  I  remove  tbe 
back  tho  air  is  still  there;  it  won't  resonnt.i  a*,  all. 
Apparently,  when  I  inclose  so  much  uir,  122  cubic 
mene*,  tbe  sound  gets  stronger  without  greater 


otherwise  than  that  tho  pot  is  worn  out.  If  that  amplitude,  of  vibration.  However,  I  must  wait 
is  good,  as  well  as  th«  zinc  aud  carbon,  there  should  two  or  three  days  for  the  best  results.  Why  'r 
be  no  cause  of  failure.    Your  carbon  had  not,  |  Ay,  thcre't  the  rub.    Why  do  old  violins  sound 
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than  new }   Is  it  because  they  are  morn  i 
dy  consolidated  [    Metal  organ-pipes  will  ) 
,  hut  not  au  iron  or  steel  fiddle,  yet  the column 
of  sir  is  there.    My  advice  to  those  who  want  to 
,  know  is  to  czperim-nt  and  try  and  hunt  this  fox  to 
earth.   Mind  you  bow  tho  sound  board  the  right 
wjy .  — Fiddlku, 

[47SI4.]  —  Tricycle  Biding.— Thero  is  certainly 
none  of  the  danger  suggested  to  be  feared  in 
tricycle  riding'.  Tbe  world  is  infected  just  now 
with  people  who  liod  danger  in  everything.  Tho 
most  sensible  answer  I  thuik  I  have  ever  read  in 
the  "K.M."  is  that  (No.  47735',  at  p.  G01.  What 
with  Dr.  Richardson,  wbo  object*  to  our  having  a 
small  amount  of  curtain  at  the  heads  of  our  beds 
to  keep  off  the  abominable  draught  from  doors  and 
windows,  or  to  prevent  the  sunlight  waking  us  up 
nt  unearthly  times  on  a  summer  morning,  and  all 
those  who  won't  let  us  eat  meat,  or  salt,  or  tea,  or 
coffee,  leaving  the  greater  part  of  us  nothing  to 
drink  but  filthy  water  that  has  come  through  miles 
of  lead  piping,  life  would  certainly  soon  not  lie 
worth  living,  Mr.  Mallock  '  I  would  suggest  that 
all  these  people  who  have  nothing  to  do  but  to 
make  themselves  miserable  in  this  way,  should  be 
transplanted,  with  Dr.  Kichardson  and  Sir  Wilfrid 
Liwscn  at  their  head,  to  Ireland,  to  make  a  king- 
dom of  their  own.-F.K.C.S. 

[47844.]— Tricycle  Riding-  — Tbe  tendency  to 
hernia  in  any  exercise  is  not  increased  solely  by  a 
general  strain  on  abdominal  muscles,  unless  the 
position  of  the  thighs  is  such  aa  to  cause  the  abdo- 
minal rings  through  which  tho  intestine  escapee,  to 
be  relaxed  at  the  same  time.  This  would  be  tho 
case  on  a  bicycle  or  a  tricycle,  if  the  machine  were 
not  large  enough  for  the  rider  to  avoid  raising  tbe 
thigh  to  a  right  angle  with  the  body.  In  such  a 
position  the  rings  are  relaxed,  while  the  exertion  is 
still  causing  tightening  of  abdominal  muscles,  and 
therefore  pressure  on  intestine.  The  old  "bone- 
shaker" bicycle  did  this.  The  largo  modern 
machines  do  not,  as  tbe  rider  does  not  raise  the  thigh 
to  a  greater  height  from  the  full  stretch  of  tbe  leg 
than  the  modern  snort  crank  and  upright  position 
necessitate.  Have  tho  seat  of  your  tricycle  raited 
to  such  a  point  that  at  the  highest  your  thigh  docs 
not  come  up  more  than  7  or  Sin.,  from  the  perpen- 
lor.  Sit  upright  for  tho  same  reason,  and  you 
I  not  fear  that  tricycle-riding  will  cause  hernia 
»uy  more  than  other  exercises.  The  intestine  is 
-supported  from  the  upper  and  back  part  of  the 
abdomen  by  tho  mesentery.  It  you  bend  your  body 
■i  ywn  you  to  some  extent  loso  this  support ;  if  you 
bend  the  thigh  close  up  you  relax  the  nogs  ;  if  yon 
strain  and  tighten  tho  abdominal  muscles  in  your 
exertions  all  at  the  same  time,  you  are  in  tbe  most 
favourable  position  for  the  escape  of  the  intestine 
through  the  ring* -in  other  word*,  a  hernia.  I 
have  ridden  lotL  tricycle  and  bicycle  in  medical 
practice  for  years,  and  can  speak  from  experience. 
— Drakf.o. 

[I'm.]—  Tricycle  Riding;.— I  am  acquainted 
with  tricyclist*  afflicted  with  rupture  who  hod  they 
,-in  dispense  with  their  trusaea  when  riding. 
Violent  folia  or  awkward  dismounting  from  a 
bicycle  might  cause  rupture,  but  I  havo  never  met 
with  any  cases.  The  former  are  not  likely  to  be  so 
severe,  and  the  latter  should  not  exist  at  oil  in  con- 
nection with  the  tricycle.-A  Struosxw. 

[47840.]— Electro-plating.— Tho  small  portion 
used  of  nitrate  of  mercury  i*  of  no  consequence. 
The  use  of  it  is  pernicious.  Do  not  dabble  about 
in  it  with  your  bonis,  but  get  a  bit  of  stout  cone 
about  4in.  long,  seal  the  end  for  handle  with  a  hot 
iron  and  rosin  or  beeswax,  and  wet  the  other  end 
and  hammer  it  to  a  pulp  for  a  fine  brush;  use 
this  to  apply  a  strong  solution  of  cyanide  of  silver 
in  cyanide,  and  a  very  small  portion  of  nitrate  of 
mercury ;  first  cleanse  with  lime  and  potash,  then 
apply  the  above.  Dip  in  hot  water  and  transfer 
to  bath  direel.-jACK  01  A IX  TttAUta. 

[47S40.]  -Electro-plating.  -  As  the  coating  of 
silver  covers  the  nitrate  of  mercury  completely,  I 
do  not  think  any  harm  can  result  from  its  use. 
When  this  is  not  used  it  become*  necessary  to 
deposit  copper  on  some  articles  before  the  silver  will 
adhere.— H.  Stooke. 

[47347.]—  Electro-plating  —  I  should  say  that 
the  deposition  was  too  rapid.  Reduce  your  battery 
power,  and  try  again.  You  also  appear  to  have 
left  the  article  in  the  solution  too  long. — H. 

Stooee. 

[47317.]—  Electro-plating;.— Perhaps  you  have 
io>  much  battery  patrer,  or  your  spoon*  may  not 
be  clean.  Rub  the  surface  to  bo  plated  with  a 
piece  of  wattr-of-Ayr  atone,  and  watcrwash  in 
clean  water,  and  put  them  wet  into  tbe  plating 
bath.  Head  my  letters  on  plating  again,  and 
attend  carefully  to  all  the  direction*  there  given ; 
but  do  not  lot  the  battery  power  be  too  great  at 
first.  Tho  white,  frosted  appearance  is  all  right, 
hut  I  think  you  mat  them  tjo  quickly  at  first.  It 
is  impossible  to  tell  exactly  tho  reason  of  your 
failure  unless  yoa  give  more  particulars.— Os. 

1 17343.1  —  Expiating   Worn   8teel  Vickie 
l— This  muat  first  be 


Copper  solution  made  by  adding  a 

cyanide  to  sol.  of  cop.  sulphate ;  wash  the  preeipi 
tote,  and  diasolve  in  pot.  cyanide ;  use  a  copper 
anode.  — Os. 

^47649.] -Strength  of  Pipss.-"  Olatton  "  has 


proportional.  To  got  this  ho  must  multiply  to- 
gether tho  dimensions  given,  and  extract  the  square 


root.  Thus,  M  X.  '/«  =  J,  and  tho  square' rout 
of  this  if  »  y/i,  or  0  "in.,  a  very  reasonable  thick- 
ness, unless  the  head  of  water  be  over  360  feet,  as 
per  first  part  of  "  Gtatton'a  "  rule.  —  Plojii 
AXJaXMX. 

[47SI9  ]  — Strength  of  Pipes.  —  "  Glatton  " 
quite  misunderstands  tho  second  part  of  Kankine's 
rule.  A  "  mean  proportional "  means  a  geome- 
trical mean,  and  not  an  arithmetical  mean,  as 
"Glatiou"  ha*  (uppoaed  it  to  be  for  his  24ln. 
pipe.  For  a  pipe  of  this  diameter,  Rankiue'a  rule 
gives  :— 

Thickness  ^  -,2s  <  l    ao  -  VI 

„       ■=     0  707in., 

or  nearly  Jin.,  which  would  be  a  "  reasonable" 
thickness.— J.  E.  Oow*. 

[47S49.]-8trength  of  Pipesj.-Tbs  arith- 
metical mean  has  boon  made  use  of  by  "  (llatton  " 
instead  of  the  mean  proportional,  a*  intended  by 
Kankine.  If  A  I  I;  C,  then  B  la  the  mean 
proportional  between  A  and  C  and  D'  =  AC,  or 
D  =  v  A  U ;  the  mean  proportional  between  24 
and  '  will  therefore  be  about  *7ia.  With  a  head 
of  water  of  300ft.,  or  a  pressuro  of  1301b.  on  tbe 
square  inch,  this  would  give  a  strain  on  the  metal 
of  about  one  ton  on  the  square  inch,  which  is  about 
what  cast  iron  will  safely  bear ;  but  in  practice  tbe 
pipe  could  be  mado  lin.  thick.  A  good  formulo 
being  thickness  -  1  >  Vduuialtu.— M.I.C.E. 

[47849.]-Strength  of  Pipos  — "  Olattnn'a" 


pie  should  stand  thus 


which  he  con  work  out  for  practice.  To  give  a  plain 
illustration  :  The  mean  proportional  between  43in. 
and  MSin.  is  lin.,  lin.  being  43  times  l-4Hin.,  and 
•  Sin.  being  IS  time*  lin.  The  mean  proportional 
between  12iu.  and  l-4Hin.  is  jin.,and  between 3in. 
and  l-48in.  is  Jin. ,  sod  by  the  latter  part  of  the 
rule  given,  lin-,  Jin.,  and  Jin.,  will  bo  the  thick- 
nesses required  respectively  for  a  4  Kin.,  a  12in . ,  and 
a  3in.  pip*.  The  meaning  of  there  being  two  parts 
to  the  rule  is  this.  A  pipe  must  have  a  certain 
thickness  Tf  there  is  only  sufficient  pressure  on  the 
water  to  fill  the  pipe  ;  this  thickness  is  given  by 
the  second  part  of  the  rule,  which  is  so  framed  ■« 
to  give  the  thickness  requisite  to  resist  pressure  up 
to  a  certain  point,  beyond  which  the  first  part  of 
tho  rule  comes  in  to  provide  tbe  increased  thickness 
required  to  resist  the  extra  pressure  caused  by  an 
increased  head  of  water,  which  pressure  increases 
in  direct  proportion  to  the  increase  in  tbe  head  of 
water,  Now,  to  look  at  this  first  part  of  tbe  rule. 
Supposing  that  "  pressure  of  water  in  feet  "  means 
head  of  water  in  feet,  the  rule,  as  given  by 
"  Olatton,"  seems  to  me  to  be  inadequate  to  make 
provision  for  this  increased  pressure,  as  this  part 
of  the  rule  would  not,  in  the  case  of  a  Jin.  pip*, 
come  into  action  until  tbe  head  of  water  had 
reached  over  3.i0ft. ;  if,  however,  wo  suppose  that 
in  transcribing  the  rule  12,000  was  put  for  1,200, 
tho  first  part  of  the  rule  would  come  into  action, 
in  the  ease  of  a  Jim.  pipe,  when  tbe  head  of  water 
reached  about  36ft.,  and  would  from  that  act  pro- 
vide for  tho  increased  pressure  cansed  by  an  in- 
creased head  of  water.  The  practical  working  of 
the  nil*  ie  as  follow*.  A  3in.  pipe  should  have, 
according  to  the  second  part  of  the  rule,  a  normal 
thickness  of  -25  or  J  in. ,  this  would  not  be  in- 
creased by  the  first  part  of  tho  rule  until  the  head 
of  water  reached  ItiOlt.  j  after  that  tbe  thickness 
of  tho  pipe  should  increase  in  direct  proportion  to 
the  increase  in  the  bead  of  water  ;  so  that  with  a  [ 
head  of  200ft.  the  thickness  should  be  -6  or  jin. ;  a 
Gin.  pipe  should  havo  a  normal  thickness  of  about 
•36,  which  would  not  be  increased  until  the  head  uf 
water  reached  about  71ft.  ;  a  12in.  pipe  should 
have  a  thickness  of  *5,  which  would  not  increase  ) 
until  the  head  of  water  reached  60ft. ;  a  21m.  pipe 
should  havo  a  thickness  of  about  -71,  which  would 
not  increase  until  the  brad  of  water  rrarhed  nearly 
30ft. ;  and  so  on — tbe  greater  the  diameter  of  the 
pipe  the  lower  tho  brad  of  water  at  which  tbe 
thickness  should  bo  increased  by  the  first  part  of 
the  rule ;  but  in  every  esse,  when  once  it  began  to 
be  increased,  it  would  mere  use  in  direct  proportion 
to  the  increase  in  the  head  of  water  to  tbe  presiure 
of  which  it  was  subject-  1  hope  that  tho  above 
will  make  plain  to  "  Olatton  '  the  principle  un 
which  tbe  rule  in  queetiou  is  framed,  ss  well  as  the 
method  of  using  it.  I  cannot  refer  to  Kankine's 
book  to  see  if  I  am  right  in  my  conjecture  that  an 
error  has  crept  in  in  trawcribing  tho  rule.— 
G.  J.  H. 

[473/0.] — Sensitised   Paper.— May  be  kept 

unattored  for  months  in  a  dry  atmosphere.  For 
it  is  convenient  to  keep  it  tu  a  box 


with  a  false  bottom,  beneath  which  is  placed  a 
vessel  containing  dried  cjilcium  rhlnndr,  which 
will  absorb  all  moisture  present  The  box  should 
bo  kept  tightly  claji-ii.    r,  li.uiuis 

[47354.]— Heaping  Machine  —  About  10  per 
cent. — J  ace  or  All  Tnanu. 

[4785 >.]  —  Gas  -  Engine  for  Dynamo.— This 
query  should  rrad  1  h.-p  ,  and  not  U  h.-p.  gas 
engine.— D.  M.  S. 

I47M5.1  —  Qas-Engine  for  Dynamo.— 
"  B.M.S."  would  hsva  pl'-nty  of  power  in  his 
11  bp.  gas-engine  to  work  a  small  dynamo  to  give 
C  or  S  incandescent  lights.  Such  a  ' 
be  obtained  for  £20.  —  A.  J.  Jabvax. 

[47858.]— The  Berliner  Violin— I  hive  re- 
ceived a  letter  from  Mr.  Berliner  advising  me  that 
I  shall  not  get  his  vi  Liu  for  a  week  or  two,  owing 
to  the  long-shoreracu'e  strike.  He,  however,  has  a 
new  addition  to  submit,  which  increases  the  ten- 
sion without  destroying  tbe  eltsticity  of  thesound- 
biard.  This  I  can  say  nothing  about  till  I  hear 
the  sound.  Mr.  Fennessy  will  excuse  my  earnest 
desire,  but  I  want  him  to  brsco  bis  string  support 
from  the  front,  instead  of  tying  it  to  the  button. 
Some  arrangement  from  end  of  finger-board  and 
through  the  bridge  might  lie  suflicient.  Mr.  Fryer 
will  perceive  from  these  effort*  where  weak  violins 
fail ;  it  is  because  tho  tension  is  not  maintained 
throughout,  though  the  tail-piece  is  attached  as 
usual,  yet  tbo  wood  has  not  been  graduated  in 
thickness  to  suit  the  tower  note*.  The  original 
Berliner  resonator  produced  or  sUoived  more  elas- 
ticity, but  did  not  provide  for  an  equivalent 
tension.  Tou  will  all  be  pleased  to  know  how  it 
is  done  when  the  instrument  arrive* — Flddleu. 

[47859.] -Dirty  Oil.— Put  in  a  few  gallons  of 
strong  hot  soda-water,  and  well  agitate  two  or 
three  times ;  let  it  settle.  Then  make  a  hole  in 
tbe  side  of  tank  as  near  the  top  as  you  can,  and 
insert  a  pipe.  Place  a  pipe  from  another  tank  with 
cold-water  within  an  inch  of  bottom,  and  let  the 
water  in  quietly.  Tour  clear  oil  will  overflow  into 
whatever  you  like  to  piece  to  catch  it  in.  and  it 
may  be  used  for  lubrication.  —  Jack  of  Ah. 
Tracks, 

[478C2  ]— Painting  and  Gilding  Wooden 
Letters. — If  the  querist  requires  the  letters  to 
show  up  well  on  a  black  ground,  he  may  paint 
them  over  with  a  bright  red  paint,  say  vermdion, 
and  gild  only  the  face  of  each  letter.  Paint  tho 
I.  tiers  first.  Lit  the  point  get  thoroughly  dry. 
Afterwards  apply  tbe  gold  size  to  face  of  each 
letter.  When  tacky,  apply  tbo  gold  leaf.  When 
dry,  varnish  over  with  good  pale  varnish.  If  done 
in  this  way,  the  sides  of  tbe  letters  will  appear  red, 
and  the  face  of  the  letters  being  gilded,  will  show 
up  well  on  a  good  block  ground.  The  sides  of  the 
letters  may  also  lie  gilded,  if  preferred.  Either 
way  will,  no  doubt,  answer  the  requirements  of 
the  querist.— G.  Feteb. 

[1786J.]- 
always  found  "  1 


contain  all  the  matter  required  for  the  second  stage. 
Subject  XI.,  of  the  Science  and  Art  Department, 
published  by  Collins  and  Sons,  2i.  CJ.— F.  G.  S. 

[47865.]—  Utilisation  of  By-Produeta.— Save 
in  a  cistern,  and  eotivert  it  iuto  sulphite  of  ammo- 
nia— a  valuable  manure.— Jack  of  All  Tiiai>ks. 

[47865.]— On*  Products  —The  ammonia  liquor' 
eau  be  used  dilated  with  water  upon  grass  and 
vegetables.  It  must  not  bo  used  strung,  ss  it  con- 
tains substances  which  will  kill  vegetation.  The 
best  way  to  use  it  is  to  distil  it  from  a  boiler  with 
sulphuric  acid  ;  after  a  time  add  a  little  lime  to  the 
boiler.  The  liquor  obtained  is  sulphate  of  ammonia, 
and  may  be  used  as  a  liquid,  or  evaporated  and 
crystallised.  It  would  not  be  safe  to  mix  the 
liquor  with  offal  for  a  manure.— Sioma. 

[47867.]  —magnetic  Sands  —The  N.7..  Titanic 
Steel  and  Iron  Company,  form«d  in  1S73,  to  smelt 
the  iron-sand  at  Taranaki,  N.Z.,  has  been  wound 
up.  Tho  result  of  a  trial  in  August,  1S7G,  was 
three  tons  of  pig-metal,  at  a  c>st  which  proved 
that  it  would  not  pay  to  work.  Another  company 
ha*  been  formed  lately,  who  have  bought  the  plant, 
and  are  to  commence  work  next  month. — New 
Zkalakpeb. 

[47870.]—  Desmlds.  —  Various  redoes  are  in 
use  for  media  by  which  the  natural  colours  ot 
deem  ids,  algie,  Ac,  may  be  preserved.  Every  m»n, 
of  course,  has  bis  own  hobby,  and  it  is  hard  to  say 
what  is  really  the  best  medium ;  but,  I  believe, 
"  H.  A."  will  find  tbe  following  all  fairly  good  :  — 
I.  Acetate  of  aluminium  1  port,  distilled  water  5 
puts  Said  to  be  very  go;>d  for  preserving  all 
vegetable  colours.  2.  Deane's  compound : — Gela- 
tine loz.,  honey  fie*.,  water  5ox  ,  spirits  of  wine 
\oz.,  creosote  6  drops.  3.  Itilf's  liquid:— Bay 
silt  1  grain,  alum  1  grain,  distilled  water  loz.  4. 
Glycerine  jelly.  Very  favourite  medium  :—  Gols- 
tine  loz.,  glycerine  6  drachms,  camphorated  spirits 
of  wine  |oz.  Soak  the  gelatine  in  cold  water,  then 
dissolve  by  gentle  heat ;  when  nearly  cold  add  a 
very  Utile  white  of  egg,  then  boil  till  white  of  egg 
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sets,  filter  through  fine  flannel,  ind  add  the 
glycerine,  which  should  be  previously  mixed  with 
■pint;  mix  well.  When  wanted  stand  in  jar  of 
boilirg  water.  The  groat  objection  to  fluid  media 
for  mounting  is  that  the  cell*  are  apt  to  leak  ;  I 
always  make  it  a  rule  to  stand  my  slide-boxes 
vertically  lite  books  in  a  book -cam,,  the  slides 


bring  thus  kept  horizontal,  leakage  or  settlement 
of  the  objects  is,  to  a  " 


obviatod.-C. 


[47878.] — Electro-  G  i  1  din g. — Ail  parts  of  the 
work  on  which  thn  gold  in  not  to  appear  mart  be 
covered  with  shellac  varnish,  the  points  of  contact 
with  the  wires  most  not  be  covered,  and  if  this  is 
arranged  on  some  place  or  flat  surf  hoc  the  gold  can 
be  removed  with  a  little  rouge.— Os. 

r»7S?3.]—  The  "Vicar  of  Bray."-In  the 
"Beauties  of  England"  we  find  that  his  name 
was  Simon  Symoods,  possessing  a  benefice  iu  the 
reigns  of  Henry  VIII.  and  thn  three  suernrdinp; 
monarch*,  and  dying  in  the  forty- first  year  of 
Queen  Elisabeth.  Fn  tho  Mirror  of  March  2C, 
1M1,  yon  will  find  this  snd  other  information,  as 


well  aa  the 

[47883.]— The  "  Vicar  of  Bray."— The  cele- 
brated "Vicar  of  Dray"  was  Simon  Aleyu,  u 
Canon  of  Windsor  ;  he  held  his  benefice  of  Drsy 
for  48  years,  from  1640  to  158S;  he  was  a  Papist 
under  Henry  VIII.,  a  Protestant  under  Edward 
VI.,  a  Papist  again  under  Mary,  and  a  Protestant 
under  Elizabeth.  The  song  is  said  to  have  been 
written  by  a  trooper  of  dragoons  in  the  reign  of 
George  I.   The  tune  is  much  older.— 0.  J.  H. 

[47883.  )-The  "View  of  Bray."— D'liraeU 
gives  in  his  '•  Curiosities"  the  following  para- 
graph, but  does)  not,  unfortunately,  give  the  name 
of  the  parson  in  question :— "The  Vicar  of  Bray, 
in  Berkshire,  was  a  Papist  under  the  reign  of 
Henry  the  Eighth,  and  a  Protestant  under  Edward 
the  Sixth ;  he  was  a  Papist  again  under  Mary,  aad 
once  more  became  a  Protestant  in  tho  reign  of 
Elizabeth.  When  this  scandal  to  the  gown  was 
reproached  for  his  versatility  of  religions  creods, 
and  taxed  for  being  a  turncoat  and  a  changeling, 
as  Fuller  expresses  it,  he  replied :  '  Xot  so  neither ; 
far  if  I  changed  my  religion,  I  am  sure  I  kept  true 
to  my  principle,  which  la,  to  live  and  dio  the  Vicar 
of  Bray  !' "-H.  Stookk. 


UNANSWERED  QUERIES. 


Tkt  ■amices  aad  lilies  of  fwerirs  anVae*  naah 
rerecd  for  Jim  steals  art  intttud  in  rtii  list,  und  if  mil 
nnaanrwrws1  nrr  rrpratoj  /omr  wtiu  qflrrwnit.  1P«  trust 
ear  reenters  will  look  ovtr  (*«  Jul  ami  nn4  what  information 
Meg  can  /or  IA.  Untjlt  of  thnr/^liow  coMnoutort. 
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QUERIES. 


wood 1 


A  Novel  Clock.— The  American  Watch  Com- 
pany of  Waltltam  has  forwarded  to  the  head- 
quarters of  the  United  States  Signal  Service 
Bureau  at  Washington ,  a  novel  clock  for  tho  UBe  of 
the  service.  The  case  is  mado  of  brass,  of  sufficient 
height  to  allow  the  swing  of  a  pendulum  one  metre 
in  length.  The  case  is  made  perfectly  air-tight, 
and  tuts  been  constructed  in  such  a  manner  that 
the  air  can  be  exhausted  and  the  movement  run  in 
a  vacuum,  thus  avoiding  the  variations  incident  to 
atmospheric  changes.  A  very  ingenious  electrical 
attachment  has  been  sflixpu  to  the  movement, 
whereby  the  clock  is  wound  as  it  runs,  thus  over- 
.  coming  the  variations  usual  when  the  mainspring 
is  fully  wound  or  partly  spent.  The  manner  in 
which  this  is  accomplished  is  by  alternately  break- 
ing aid  closing  an  electric  circuit,  and  using  the 
motion  thus  obtained  and  the  power  of  tho 
electrical  current  in  ro-wiuding  the  spring  by  means 
of  a  worm  and  other  mechanism,  which  is  so 
graduated  as  to  motion  that  the  winding  keeps 
exact  pace  with  the  running.  The  slightest  varia- 
tion from  this  is  shown  on  a  delicate  indicator 
attached  thereto. 

Air  exhibition  of  electric  light  appliances,  with 
especial  regard  to  the  artistic  side  of  tie  question,  is 
announced  to  be  held  at  Munich  from  September 
lCth  to  October  8th.  * 


pit  in  !<lft.  bjr  l^lft.  by  <M 
Sin.  or  lOin.  plunged 


—  jvine;  Copal  Varniah  -Would 
aomr  of  the  traders  of  the  ••  E.  M."  inform  me  by  what 
means  copal  varnish  can  he  removed  from  teak  and  pine 
boat  -hick  baa  been  in  oar  for  several 
-juhed  men  year.  I  am  anxious  to 
reeiore  the  original  bright  colour  of  tb.  wood,  tl  poariblr  i 
bu.  my  attempt*  to  do  (hi.  by  using  steel  scrapuia  and 
aand paper  wure  not  sucrosef  ul.  —  Eirru. 

r4rsw.l— Turbine  Pit  —  1  havr  gut  a  turbine,  and  I 
intend  giving  it  a  new  footstep,  but  will  have  to  put  a 
dam  in  at  tall  rare,  and  pump  water  out,  whirl)  I  intend 
doing  by  steam-power,  as  the  shafting  Sjln.  I  the  turbine 
<!rirea  will  be  running  1 •-■»  revs,  per  tnln.  I  over  top  of  pit, 
and  I  intend  urine;  an  hin .  pump.  Wbut  apeed  should  I 
drive  it  at.  and  nut  of  pulleys  should  I  use,  and  how  long 
will  it  take  to  empty  It  t  The  pit  is  Iflft.  by  18ft.  by  rift 
lh-  lset  time  it  waa  pur 
hours.  I  am  V>U,  with  a 
pump.— ATaiiii-Aa. 

.'478811.}—  Pumps  -  What  sire  of  suction-pipe  snd 
valves  should  a  SOin.  plunger  pump  have,  and  what 
speed  should  it  gu  at.  aad  oblige  1  A  Dsn  us. 

;«7rfrr  l-Hot-Air  Bnglne  -Will  aotne 
spondcnl  kindly  give  skpt-h  ..f  a  hot-air  engine  to 
a  small  jet  of  water  lift  high  1  I  wsnt  the "ensiee'tu  be 
a*  small  as  possible,  as  I  have  very  little  space.  Also, 
please  give  dimensions  of  force-pump,  and  oblige.— A 
Sense?*  Diss. 

Uz>m  1— French  Loco*. -Can  Mr. 
oblige  with  the  details  of  l>« 
ermines  of  the  Chemln  d«  Fcr 

SHOWS*! 

[4i  ^  ■  ■   Linen   Blnachinw     WH  an 

kindly  tell  me  the  mgrrdsrata  and  ijuanUties  forblaarb- 
ing  ih  w  •hlte  linen,  as  I  cannot  get  it  white  enough  for 
tte  purpose  I  requite  1— Is  x  tlx. 

[4T8fN>  -  Lathe  Flywheel. -I  am  fitting  up  a 
rouirh  lathe  (5lu.  oenlrns:  tar  wiwHl-turning,  and  as  I 
ranneit  eonvenlently  yet  sn  iron  uy«be--l,  I  will  be  glad 
of  dlraenatons  fir  wo-«l.  n  one  :  dun.,  weight,  width' and 


f4T8P0.1— Ladder.— I  have  a  new  ladder  !*ft..  and  it 
ha*  got  twisted  so  bad  that  It  Is  almost  unsafe  for  any 
|>*i*- n  to  go  «pon.  Could  any  of  onr  rsadeis  tell  me 
how  to  get  it  straight  I  It  is  used  indoors,  and  is  hnnw 
on  a  wall  borisontully  when  not  in  use.  It  hr  ~ 
iron  rods  through  it.— Srasi  Lr  JatBC 

(f!»oo.]-'Ws»thrr-(>lass.    A   short  tl 
made  a  weather-«rl  iss  with  potassium  nitrate,  s 
chloride,  and  alcohol  of  94  ]fer  cent.   These  kind 
WeHtheT-e-laaiea  are,  I  believe,  very  well  f 
in  indieated  by  the  substance  rising  to  the  Pip  of  the 
tube.    Now  I  should  be  very  glad  if  Mr  l.nnL»strr,  or 
oth«  correspondent,  could  tell  me  the  i 


not  giving  the  above  indication  previous  to  rata  I  t.  tho 
alcbol  too  strong  or  too  weak  t  Are  those  nude  with 


nitrate, 

spirit  better  than  the  one  refund  to  '  Any  information 
will  greatly  oblige.— J.  C.  B. 

F47s«il .]  -Bath-Pi  p«sj.-T 


m  having  a  bath  at  the 
hot  waU-r  from  kitrjion- 


a  Teobert 


mandril  :-Oso, 


[47x!H.  1-Bnirinn 
1  Mcl.m  Locomotive  ' 


Query.  —  In   D.   K.  Tlark's 
1  and  a  paragraph  which  aas.rta 
— "  That  the  eo  in  pound  movement  of  Uia  valve  produced 

by  the  combini d  action  of  t«o  eeontrirs  

The  dUtnbotion  Is,  in  fact,  that  which  would  be  due  to 
the  employment  of  a  simple  eccentric  having  an  equal 
l-  r  gtli  of  trave  1  directly  connected  to  the  valve  Thus 
the  oiy»tery  of  the  lmk-ro.jtt.iti,  if  ft  ever  existed,  m  ex- 
plained "  (vide  p.  loti  .    In  yomey's  "  Cateeiuam." 

LUta  I  find  quite  a  different  opinion  rxpreveed  ;  and 
vinfr  consulted  a  friend  who  has  bad  great  experimoo 
in  various  workshops  in  different  parts  of  the  world,  lit 
says  that  It  is  generally  acknowledged  that  the  "  vibra- 
tion of  the  link"  haa  a  great  influence  on*th«  valve- 
inotion.  The  vibration  U  lng  caused  by  th«  motion  of 
U  e  bsclr  eceentllc  while  working  in  forward  gear,  and 
vice  wires,  It  must  be  understood  I  allude  to  working 
rxpansively.  say,  cut-off  at  yi  per  cent,  of  stroke.  1 
would,  and  m>  would  rrttoy  of  our  revders,  consider  any 
information  on  this  sobji>;-t  n  great  favour,  indeed,  as  it 
is  a  knotty  subject.— Tkii-i  t-Vii.vs. 

;47»!cj.j-pianofort0  Hammer  Covering  — 
will  Mr.  Danes  kindly  ohligs  m«  with  the  proper  way 
to  cove,  hammers  and  now  to  pttck  them  ■'— Kovics. 

t  4,:^1-Cement  for  Oaa-Stove.-Will  sny 
skilhnl  xvavler  kindly  say  what  ia  th«  I>e>t  cement  to  make 
the  iluo  connections  of  a  gas-atote  lerfectly  air-tight, 
while  at  tiie  same  time  not  giving  off  any  (.dour  or  dele- 
tenuus  exlislallon  1  X. 


ns  alsmeatarr  and  easy  books. 


)i  1— Sleinheil'a  Eyepiece*— Would  any 
epondent  who  has  actually  tried  <«•  of  theae  for  a 


p«i  e  p  kiuilly  report  result  !  1  should  also  like  to 
*n-w  if  they  sre  obtainable  in  England.  The  form, 
though  not  the  optical  principle,  suggests  the  resemb- 
lance to  a  ('uddington  reus  iinbtddcd  in  a  Stanhope  lens. 
The  latttr  I  remvuiber  trying  as  an  eyepiece  many  years 
a^u  :  but  if  I  remember  right,  the  eOvut  was  to  produce 
-  ge.od  deal  of  distortion  — A.  8.  L. 

f47>».,».)-Pole  Btaw.  —  To  "  F.  H.  A.  8."— Will 
*'  F.It.A.S."  please  inform  me  whether  s  transparent 
diap  ramn  with  a  circle  marked  on  it  could  be  fixed  in 
the  tinder  of  a  te  lescope  ao  that,  when  pointed  to  the 
l"olc,  the  Pole-star  should,  in  its  revolution,  constantly 
coincide  with  stuh  circle.  If  so,  what  duun  would  «uch 
circle  have  to  he  in  a  Under  magnifying,  say,  six  tunes  1 
I  fear  the  field  would  be  too  small ;  but  u  It  could  be 
applied,  some  such  arrangement  would  form  a  convosi- 
icnt  method  of  getung  a  portable  equatorial  into  position 
— Lxvb. 

[47KI0  3-PhotogTaphle  -Will  Mr.  Iancaster  be 
gtvjd  eniuirh  to  reply  w  the  following  tiusries  r— lir.xo 
Bi  »LK.— Whst  u  the  best  dead  black  for  the  inside  of  a 
camera  and  slides,  and  also  foe  tho  brawwork  of  the  least 
-Blaci  P»r«».— What  ia  the  beat  way  „f  preparing  the 
dense  black  paper  put  between  the  sensitive  plates  in 
the  dark  slides  r—  KsLaaossissn.— What  apparatus  ia 
required  for  making  rnlargemenU  on  glass  nod  on  paper 
and  what  are  the  t> ,-.  pruw«««  !  I  w,mt  the  means  of 
making  .  nlargenionte  from  the  quarter-plata  negatives 
taken  with  the  very  rxnrllrnt  cheap  apparatus  adver- 
tised b}'  Mr.  Lancaster  in  the  <•  E.  11"  I  know  the 
theory,  but  am  not  acquainted  with  the  praottoal  dodgeat 
— H.  B.  T.  H. 

147*7  ]  Clesioinic  Engravings -Can  any  of 

rrmov^d^rt  dirt!  atd  fl°  "  *"'Ut""1  "hich  wU1 

without  injuring  it  l-J.^WI"         *°  "D«nrm« 


top  of  me  house  supplied  with 

boiler,  rhe  position  being  awkward.  I  shall  have  great 
diHimlty  in  gi  ttirag  iron  pipes  to  conduct  the  hot  water— 
would  lend  pipes  do  1  Tliey  ore  much  easier  Dxel ;  but 
I  am  wanting  to  know  if  lesd  would  stand  the  hot  water 
circulating  in  them.  Height  of  bath  from  boiler  and 
circulating  cistern  X5ft.  I  have  the  lead  pipe  Jin.  by  me. 
—  Corvrarsax. 

I4T802.1— Preventing  Silver  from  Tarnishing; 

flow  and  ol  what  sirength  i»  lbs  solution  of  byp.»rul- 
phrte  of  soda  made  which  will,  as  stated  in  No.  is  10, 
p .  S4«,  prevent  silver  from  tarn  Mb  lug  :  ought  water  or 
spirit  be  used  to  dissolve  the  hyposulphite  !  -8rcrin. 

(47*03. i-Bnbmarine  Tolesjraphy  -Would  any 
reader  inform  tee  what  are  the  qualifications  Minn  ssnlB 
for  entrance  into  the  above  sen 
rtlstiug  thereto  !— Fj.is». 

147904.]— Thorough  Baae— Could 
kindly  reeoenmend  me  the  best  books  on  thorough  base 
for  a  beginner  1  I  know  sol  1 
playing,  and  I  now  wish  to 
anyone  can  mention  some 
he  will  greatly  oblige.— Mcsicias. 

[47»i&.l— Legal  -Tu  Ms.  Faros.  Wzrniarrst n.— 
Bel  >w  is  an  extract  from  my  stepmother's  will  :  shall  I 
be  oblured  to  pay  10  per  cent,  legacy  duty  !  The  will 
does  not  provide  for  the  paying  on*  the  mortgage  out  of 
the  perianal  estate.  There  la  no  actual  transfer  of  money 
only  that  of  the  mortgage  deed.—"  I  hereby  appoint 
trusties  snd  executors  of  this,  my  will,  npom  trusts  fol- 
lowing—vix.,  upon  trust  as  to  a  mortgage  debt  of  £1.500 
secured  upon  premises  belonging  to  my  stepson, 
Biehsrd  Mcehrin  Harris,  situate  near  faint  Jobn'a 
BnJ?e,  Coventry,  for  the  absilute  use  and  benefit  of  the 
said  R.  M.  II  /  and  to  be  tr.in.lerrel  to  him  acrord- 
ingly."-R.  M.  H 

[479mi.)  Notes  on  Dynamo-Machines  -  In  note 
15  1  llnd  It  stated  tliat  for  the  be-t  lesulta  to  be  got  out 
of  a  dynamo  It!  should  be  somewhat  greater  than  ft  -r 
Bi  d,  where  It  i .  the  resistance  of  the  wire  on  the  fleld- 
maguets,  and  II,  ia  the  resistance  of  the  wire  on  the  ar- 
mature. In  an  American  publics  ion  just  received  there 
is  s  design  for  a  small  baud-dynamo,  lo  which  the  resist- 
ance of  the  neld-masrncU  ia  given  as  1*1'  ohm,  sad  the 
resistance  of  the  wire  oo  the  armature  as  ".'  obm.  The 
armature  ia  of  the  I  type.  Is  this  ratio  of  reaistarieeri 
coricet,  or  ought  it  tu  be  resutsnce  of  add -augnet  wire 
I  V  ohm,  snd  of  armature  wire  about  If  If  ohms,  accord- 
ing to  formula!  y  +  I  S  •»  sa  I  t.  This  lnformatUin will 
greatly  oblige,  as  I  am  not  asking  f  or  I  he  sake  of  eon  tro- 
ve car,  but  for  the  purpose  of  n  correct  knowledge  of  elec- 
trical machines  snd  theories.— </.  Juu.gr. 

[J7HU7  ! -Problem  In  Co  ordinate  Geometry 

—A  straight  line  I  length  -  I  -  ' )  mai  n  with  its  ends 
on  the  circumferences  of  two  circles  radii  r,  r  ;  dis- 
tance betsren  centres  ivj'  i  ,i  What  is  the  equation 
to  the  locus  of  the  point  1'  dividing  the  line  into  two 
parts, .'  and  >'*  !  Ui*  to  be  taken  as  axis  of  bl  and  the 
point  where  P  meets  it  as  origin.  I  may  add  that  the 
equation  in  the  particular  ease  where  '  r  and  r  r'  is 
s«  (*»  +  »•  -t-  /•  -  r»  -  rft(1  4.  y.  It«  +  s  ^{t_,e  + 
sT>)«  -  iP  «s  g«.-A.  t,  8»ivn, 

t* 


;t71)c«.l-TTicyclee  - 
athod  of  attaching  a  seal 


t  .'. 


carry  eight  or  tine  atone  weight  ! 
"  with  machine,  and  which  is 
Bsxspkv. 


sny  of 

bsaeiofCoveoty 


byasaddlc 


,  -To  Art  Students.    I  shall  bo  much 

obliged  if  any  artistic  correspondent  cao  inform  me 
whether  there  is  any  landscape  by  the  old  Dutch  r» inter, 
ramphuyaen.  in  any  of  the  public  picture-galleries  in 
Londoa.  or  if  not,  where  one  can  be  seen  to  compare  it 
w»h  an  alleged  original  in  the  writer's 

i.  W.  J. 


Ibsdi 

and  Arab  spring 

|47909.1-Bn.ineerlnsr.-W<U  some  of  your  I 
erring  readers  kindly  recommend  me  some  good  i 
to  read  for  an  examination  in  the  following  s  ' 
Marine  engineering,  iasluding  harbour,  dock 
reclamation  works  ;  and  hydraulic  engineering,  i 
water  supply,  sewage  anil  Irrigation.—  Turcra. 

(47M0.1—  Bleotrlc  Clock  — I  have  bought  s  second- 
hand incomplete  electrically  driven  clock.  The  clock- 
work and  the  electric  magnet  sre  right,  but  the  contact- 
breaker  will  not  work,  and  either  the  breaker  is  incom- 
plete ar  I  have  made  the  peodnlum-rod  wronr  The 
contact -breaker  is  a  piece  of  watcb-vpiing  fixed  about 
midway  from  suspension  of  pendulum  and  magnet,  snd 
rests  on  a  plstinum  point.  In  the  centre  of  this  spring  is 
s-mall  pendsnt  which  the  pendulum-rod  touches  as  it 
vibrates,  but  without  breaking  contact.  Information 
how  to  repair  this  breaker,  or  to  make  a  simple  one  to 
•Me  Wkwarda  and  forward,  will  be  esteemed  a  favour. 

[47911  J-Photo-ZlnoOsTraphy  -In  the  "  E_  M  " 
for  June  10  last,  reply  s»77l,  there  waa  given  a  process 
for  preparing  a  zinc  piste  for  printing  from  by  the  use  of 
s  photographic  negsiive.  There  accrued  one  ortwoob- 
vioua  inaccuracies  in  this  which  were  pointed  out  the 
next  seek  snd  correction  aoli-ited  .  but  no  replies  have 
yet  spfwsred.  I  now  learn  that  this  is  being  worked  by 
two  or  three  Anns  both  on  sine  an  1  stone  The  tine  can 
be  used  either  for  typography  or  lithography.  Can  i 
readers  of  the  "  E  M  ' '  oblige  by  giving  a  correct  met! 
for  gather  or  both  of  these !— F.  L.  T. 


(4791 II  1-TTjjrninir  Taper.  -Is  there  any  quick  way 
Is  taper  in  the  Uitlee  !   Is  there  any 


of  turning  flehing  rods  ' 


way    running  a  cutter  of  some  sort  along  the  rod  that 
from  one  end  to  tho  other. 


or  clue,-  as  it 
sa  as  te  give  the  right  taper  :-Fum. 
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'4791;)]- Electric  Bath. -Will  mu  reader  kindly 
tell  m*  how  to  nuke  a  bath  like  those  need  by  the  kit* 
Dr.  Caplin,  of  Itak,  r-*treet.  and  now  in  gc  id  r-i.i.l 


The  following  b  a  rough  d.  amotion  of  *  Baker- 
Tbe  patient  waa  | laced  la  a  brightly- 


bath 


bath  containing  »»rm  water,  to  wh  rh 
ded  eomr  lautiruUr  acid  ;  be  then  placed 
hia  hand*  on  a  bar  '.covered  with  wet  flannel]  which  tun 
aaroae  the  bath  and  the  electric  current  bitten  iminc- 
dkstely  to  pat*  throuiib  bia  body.  Mow  what  I  want  to 
know  ia  thie  :  Must  the  bath  tie  of  copper,  what  ia  tbe 
k»d  and  alee  of  the  battery  u-ed what  is  the 
>1  quantity  of  the  acid  put  into  toe  water  ;  M  Mi> 
netted  to  tbe  putative  and  the  hath  to  the  nega- 
tive pole  of  ths  hatt-ry,  or  rice  versa  ;  and  lastly,  alinl 
la  euch  a  bath  likely  to  coat  .'  Tho  above  informal  ion  is 
wanted  to  enable  an  invalid  who  ha*  received  rrenl  bene- 
fit from  a  course  of  hatha  to  hare  ;i  Kith  fitted  up  at 
bo—.  The  wrifer  will  lie  much  indebted  to  any  one 
who  will  kindly  g>\~  the  ilinred  infoirnatwo.— All 
Hxvoi*. 

(47B14  -  L  B  A  S.O  Foftiaea.  C„n  any  London 
reader  five  the  names  and  claaaea  of  the  following  No*, 
of  etkguies  on  above  railvcuv  '  3.  *l  7,  17,  41,  |v,  r.t, 
76,  101.  b.-J.  Ml,  ji.i,  nc,     »,        -.y,,  _,  „_ ... 

s.i.  ::.\        ;•»,       jr.i.  r  ;  j<>,        .-.»,  -s  • 
»l,  WS,  TM,  «*,  SU3,  SJl',  3*1.  S44.-OYt>lt»n*». 


[tmis  i -Centre)  of  Gravity  Problem.-  Find 
centre  of  gravity  of  three  vousl  wi:-.  a  it.  A  *  ,  and  a  ]>, 
tn  the  aaine  plane  and  diverging  from  tbe  point  A,  each 
of  the  angle*  if  A  C  and  C  A  1)  being  .»)'.-  V.  u  M 

[«r9i6.]    Midland  Tank  Enginea 

"  Cnmori.il*  "  kindly  state  nl.it  bns.  *  ale  tltti  d  to  the 
Dew  claaaea  of  Mk) bind  «mr!ncs  i...  un-utious  .'  Alao, 
what  brakea  have  the  Sli  . ;-i..i  „0,|  i  •.,..<  typra  of 
tank  rnginea  •  How  many  of  the  *«J  and  Kaj  rlueo*  of 
M.  K.  engine*  are  ia  existence  !-  A  Dan  ik. 

[47»17  ;  Voaa  Induction  -  Machine.— Would 
Mr.  Jobs  C.  Frank  [JMtfj  or  aumc  other  leader  of  Uic 

K.  If."  kindly  give  full  nwtnirtkina  for  making  a  Vuaa 
electrical  machine  with  dint(BMo4ie  t— W.  J. 


;47&».1-Ba\iainir  Water. -I  h»ve  ■  Sft.  fall  of 
l.xvj  gallon,  of  watrr  per  minute  I  wish  to  utilise  thi 
power  by  railing  aa  much  water  aa  possible  to  a  height  of 
*ift  above  the  head  of  fall.  I  should  like  to  know  tl 
largest  quantity  that  I  ran  raise,  and  the  beat  way  of 
doing  It,  wbe'her  by  ram,  wateraheel.  or  turbine,  and 
how  to  proceed  in  the  construction  of  either  !— T.  A.  O. 

[47WU  ]  Maklnir  Mlnera'  Boota  Waterproof 

'  m  any  brother-reader  luK-rra  me  of  anything  that 
will  make  boots  waterproof  ;  My  employment  under- 
ground miner  ia  a  colliery)  necessitate*  a  deal 
travelling  in  tlie  water  which  contains  a  deal  of  ochre 
which  deslrijs  the  boot-uppers  in  a  very  short  time 
O.C, 


r4793S  ] -Looped  Figurea  by 

'  J.  L."    Would  ••  J  1.  ••  kindly  stab 


Gearing;  -  T 

n  hie  nextartiL. 


[47M&]-MaVelaarin'a  Theorem  -If  '*'  'J  -  'I 
-  4Vw  -  »  -  3  be  expanded  by  Mailauriu'a  theorem,  the 
aje> 

flret  term  is  -   r  "  (Todhonter'a  ••  IMff.  Cal.,"  p.  Vol. 


on  lz.ir.il  Figurea  by  Hearing,  the  height  that  latlie-hca 
ahnuld  be  rawed  from  bed  to  allow  it  to  oecilluu- 
Whether  it  le  Deeeeittry  to  make  an  f  alteration  in  heigh 
"i  "lide-rtat  '  Whether  the  quadrant  atiu  lor  h  .;.:ir.g 
dwate-wbeeb  of  apir.l  apparatua  would  be  authcieni 
with  an  arbor  instead  of  aj  raxnad  mandrel  on  which  the 
•Wee  might  be  placed  for  holding  the  geared  wheel  wh.  n 
revolving  |  Also,  d'len  the  due  «ork  against  the  rubi»  i 
or  the  geared  wheel.'  I  a.eursa  the  latUr.  Win: 
amount  of  eccentricity  ebonld  be  given  Xt  the  due  .'— Aa 
AaaTxva. 

i;.:ii-  Refrltreratioir  Meat. -I  bare  to  till 
pi<a  all  the  summer,  but  am  in  a  small  manufneturii-g 
town  where  but  little  pork  ia  need-d  nnul  toward*  th- 
wiek  end  I  nted  everytlung  exr.pt  the  pork,  but  if  I 
i  .  °  .  '  0111  UP  lnc  pork  it  apoita  ;  anil  If  X  leave  the  pigi  uncut 
up  until  I  have  aale  for  the  |»jrk  1  cannot  cure  the  aides  . 
so  1  went  a  simp],  and  economical  chilling  arrangemen' 
and  kIihII  !*•  grateful  for  any  help.  1  haee  engine-pnv>-r 
and  pl-nty r  ioni,  but  a.  I  only  » \r.-.t  to  ♦  scare  1  .-^ 
without  adding  mucb  to  prrait.  it  must  le  an  arrmn».e- 
m-nt  that  would  not  1*  co.tly.  aa  my  trade  is  limited 
What  would  be  ru  ful  in  line  r-epect  wou.d  also  help  enc 
to  cure  my  baoao  and  hama  with  more  certainty  ;  anC 
there  are  many  in  our  email  towna  in  the  aame  porit 
aa  myself,  any  faints  given  M  me  w ill  be  largely  circulate  1 
through  your  columns,  and  in  vk'W  of  the  preeent  high 
price) of  meat  would  be  a  public  beutllt.—  Aax.ot  a  In 

ajg  hip  . 


ader  kindly  show  me  «by  this  term  u  nega- 
tive 1    I  get  the  same  result  with  a  pasture.— C.  II 

■Hunt, 

{47»i»  ]—  Bonth  K   ■ .  '  ftoa  Tralninir.-I  have 

been  ssiected  by  the  .-.lei...  .n.|  Art  I>c[  artrncut  aa  a 
student  in  training  in  Fhytlce  Fait  I.).  Would  annie 
one  gi-ve  me  an  ou;  liu-  of  lli-  w..rk  I  rhall  be  eat  to  do  .' 
What  text  book  would  be  mi  at  serviceable,  and  whether 
there  will  be  more  than  one  examination  during  the 
"-rri  Any  other  hints  would  be  thankfully  received. - 
W  H.  B. 

[47M0.}— Wegtlntrhoua*,  Brake -Would  our 
rallied  ci.rreapond.nl.  Mr  ntrrtton.  kindly  tell  ine  why 
the  eonne  tlnjr-nipcs  of  the  above  brake  on  the  I,.  II.  and 
t>  C.By.  have  all  been  tilted  with  e  op-cueka  !  They  may 
be  rseeewaary,  but  awkashl  rerulta  rmgh'  happen  if  oae 
wae  kit  unturned  near  the  ■  ngine.    Ac  llavoia. 

[•7W1.)-Br»ke  Triala  -WiU  any  kind  reader  be 
t*od  eaeough  to  f  urni  h  tun  with  a  short  list  of  the  brake 
•  which  the  Msdl.nd  Company  made  between  the 
1 1H70  to  1K7S,  that  is,  previous  to  the  Newark  trials, 
r.  if  poariible,  the  date,  name  of  brake  tested,  and 
>  the  trials  took  pure -that  ia.  if  they  were  Dot  all.  aa 
'  re.  tried  upon  what  we  know  as  the  Newark 
or  the  race-course,  as  wo  tall  It  '—A  Uiini, 
-Bf  B. 

[47t«».]-The  Parker-Smith   Brake  Having 
1  that  tbe  above-named  brake  baa  now  been  made  M 
I  the  Board  of  Trade  rt.juiri  mvnte.  and  tout  It  ia 
1  to  try  a  tram  fitted  with  It  on  tbe  Nuctn.Wes- 
I  By.,  I  shall  be  glad  of  any  dcacriptiun  of  tbe  aam. 
A  Darraa,  Mem.A.Ky.rJ. 

[*7s»J».]- Poliahlnir  Speculum.- To  "  Faraaa- 
noi~a.M— I  hare  ;vliahed  a  aia.  speculum  by"  Frutna- 
tsque'a  •  paper  method ,  but  hod  that  1  get  a  Wavy  sur- 
face. This  ia  evidently  not  due  t,  m-ulh'-tent  griuditur. 
va  the  polish  ia  perfect  all  ov,  r  the  surface.  Can  he 
«ha%a  me  with  the  reason  and  the  remedy  '.  -  B.  C.  A. 


[«79»4  1— Blectro-platlng  -What  weight  of  silver 
aaarsmad  be  deposited  on  the  following  erictoe  to  glee  a 
durable  coaUag.  an  eh  aa  la  call.d  A  1  quality  !-Tea- 
rpoona,  deasert-spswis,  tabU-rpoilta.  tliam  juga,  half- 
ptat  mugs,  aalt-cellais,  4ic.-J.  F.  A. 

( 


i.)-BIeotrlo  Engine 
del  ebctrK  engine    I  d 
_,  bnt  only  want  to  tnak 
eawbemadc.    Bin  lli'Uia. 


-I  wish  to  make  a 
not  with  it  to  drive 
it  to  allow  euch  tbinga 


|47tv3l.!-Inductlon  Coil  Failure  Will  Mr  W 
J.  Ijincaater,  or  any  other  tlectrician.  kindly  give  a  new 
subscriber  some  inf  irm.it inn  T'g.ldlni:  ludnc'ion  cutlv  ' 
I  bar*  mad*  on*  aa  follow*  :  Core,  ,ln.  bundle  of  No.  is 
aolt  iron  wire,  and  «in  luaf  .  pruaary  constat*  of  Ha*,  vf 
No.  19  ilouUe  cotbJD-vxrvered  wre,  making  four  layers  , 
secondary  con. lata  of  lioz.  of  No.  St)  silU.covered  wire, 
making  ten  layers.  I  inaulab-d  well  •■v«ry  layer  with 
pantlhiied  nutepnper,  and  mini.'  a  tube  between  tlr 
primary  and  siccndary  ;  of  brown  paper  l-l<lrn.  thi  I. 
and  t)u  n  peratbri.  .1  It  well.  The  core  was  aba  soaked  in 
parHlbn,  and  I  am  sure  the  Insulation  i*  complete.  . 
have  a  battery  of  four  cells,  correlating  of  copper,  sine 
and  blue  vitriol,  which  givra  a  strong  eurreot  :  yet  I  can 
not  get  the  coil  to  work  at  all.  I  unwrapped  the  coil  and 
took  off  on»  luy.  r  of  the  primary,  but  with  no  be  ter 
*ucce**,  Tbe  coi  1  will  Dot  work  a  email  contact-breaker 
1  bnve  on  a  email  bell.  f*nnae,(uently.  f  deairo  aotue 
advice.  Have  I  pruportitmtd  thi1  wire*  properly  1  The 
primary  bobbin  is  .%|in.  long,  the  *,condnry  4jrD.  long, 
and  diam.  of  whole  coil  ia  ijin  I  ahall  be  highly  pleas. d 
if  any  kind  friend  will  volunteer  to  g.ve  me  advice,  or 
U!l  me  where  I  may  be  wrung.  Please  tell  me.  also,  h.m 
t>i  make  a  simple  contact-breaker  or  spring  T  tiro.  W 
Tr.a,  KLUbilrg.  IV.  Uj».A. 


USEFUL  AND  ECIENTITIC  NOTES 


14TOT-,  >-  8treet  Medical  Coll.  To  Ma.  !,»*- 
Umt  - Will  you  please  answer  Mr  F  Ibiwe's  query, 
aWaaaV  la  No.  VXri  a*  soon  as  possible,  aa  1  am  watllug  lor 
ta*  aaxn*  information,  and  oblige  !    Mri-n  al  f  oil. 

lma.\  Blectrlo  Time  Signal*  Will  ...me 
ag-  nlna*  reader  kindly  tell  me  bow  bj  make  and  fix  a 
contact  to  my  eight-day  thai  <..,,  . k  not  striking)  that  will 
******  aa  elce'ric  bell  to  ring  at  tue  followiair  lioura  — 
vtx.,  II  *.m  ,  a-JD  a.m.  ;  I  p.m.,  2  p  a  ,  ft  p  m  ,  S.30  p.m., 
-nd  T  ttpjt.  T  -TlxxaiKPa*. 

[4TS*<  1  Magic-Lantern  I  want  to  make  a  Urge 
limelight  magic-lantern  with  4  .in.  e-mdena  re.  Will 
soaBBB  raavder  please  give  the  curve.,  refractive  in^iie., 
diafaunor  between  lenses,  dlam.  of  stops.  Ac,  for  corj- 
denaawa  anil  .i  g '»  !  I..m,  -  i.nd  what  1  aaot  10  all  that 
I  ia  back  numbe.e.  A  .mall  sketch  would 
-INwa  AaATrra  OLaaaoat*or.a. 


a  given  I 

Oblige 


(47*0.1— Erneet'a  Coil    Mar  I  aak  "  Emeit  "  to 

give  a  mure  detailed  account  of  tbe  eooatmct Jon  of  the 


[«per 
1  ,r  a  1 


penally  o!  Ibe  rrea!.   ,.|  wrapping  the  wue 
*pa**a  torwaed  by  tlie  di-.w  '   Am  1  right  id  sup. 
'  that  there  I*  do  insulating  later  ol  paraffined 
bet  ween  each  layer  of  wire  :    Is  it  too  mu.  h  mas* 
SBsagk  sketch  of  the  see  on  lary  wirh  txc  dia  a  shown 
oaf  Finally,  will  ■■  Km»t  "  bo  so  obliging  a*  to 
I  into  alrapaer  language  the  cwndeneer  oapauty  :— 


A  Novelty  In  Foundry  Practice).— Ilerr  (.!. 
Ablcrneycr  ilercnbc*  tu  '/■' ••!•»•«  Anna/in  a  new 
ay-item  of  meltuiir  truii,  and  at  tbe  same  time  ia- 
oorporatinf;  in  it  scrap,  wrougbt-iron,  &e.  The 
inventor  i*  Herr  IbruenirtT,  a  well-known  rocine<>r, 
who  haa  built  one  furnace  at  the  Michrlliach<r 
Hutte,  at  Michelbacli,  Iiene- Naseau,  and  another 
at  the  works  of  Julius  Meyer  and  Company,  at 
Norden.  The  cupola  is  suppued  with  blast  through 
two  sets  of  tuyere*,  one  above  the  other,  there 
being  eighteen  in  each  let.  The  tuyere*  or  porta, 
which  bare  the  form  of  a  vertical  slut,  aredirectly 
connected  with  a  circular  tuyere-ring.  Tbe 
paiticular  feature  of  the  cupola  u,  that 
the  bottom  is  a  slightly  inverted  arch, 
which  is  pierced  by  two  opening*  through  which 
I  both  blast,  or  rather  imperfectly-consuibeil  gasus  of 
combustion,  and  the  tluid  iron  can  flow,  below  it 
is  a  small  chamber  in  which  tlie  iron  collect*.  It 
is  heated  by  the  gases  forced  downward  from  the 
cupola  above,  which  am  supplied  with  the  neces- 
sary air  for  combustion  by  a  special  tuyere 
leading  from  the  msm  blnst-tupe.  Tbi*  clum- 
ber at  tbe  same  time  serves  fur  prr-heating 
scrap,  Ac,  which  need  only  be  pushed  into  the 
bath  for  dissolving  it.  Of  course,  it  is  well  known 
that  considerable  quantities  of  scrap  can  be  uses! 
by  directly  charging  in  any  ordinary  cupola ;  but  it 
is  claimed  that  in  this  case  there  urn  economy  of 
fuel  and  a  greater  facility  in  making  sharp,  strong 
castings  and  a  purer  metul.  The  best  iron  for 
thi*  purpose  ia  said  to  be  inferior  pig,  like  No.  3 
Middlesbrough,  holding  considerable  silicon  sud 
little  manganese.  To  it  from  40  to  'HI  par  cent,  of 
scrap,  ,Vc.  may  be  added.  The  total  consumption 
of  f  utl  is  stated  tu  be  lu  per  cent,  ul  tbe  weight  of 
the  product. 

Til  Kin;  are  now  in  Krance  'J,. iJ.i  steam-engine*, 
of  a  tJtal  force  of  3,3il,OUU  bone- power,  whereas, 
in  1  Noli,  the  collective  horse-power  was  only 
aud  in  1W4,  only  35.1W3. 


CHESS. 


All  Communications  for  thi*  department  must  be 
addmeed  to  the  Cheaa  fcditor.  at  the  office  of  the 
Ke.iLiso  Mxctuxir,  31,  Tavistock-elree'.,  Co  vent-garden, 

W.C, 


rnOBLEM  DCCrjCXIX.-By  J.  K.  ZtK. 


....  :  -  '  ...  L-' 

an  r 

.... 

mm  a 

A.  : 

...  ■ .  ■ 

MA.te. 

Whit*  to  play  and  mate  in  tmt  moves. 


PROBLEM  DCCLXXX.-By  <i  Hi  ar. 

Fiom  the  fay',  .Vcir.i.«^--  Taird  Problem  Toumey. 
First  Prir>. 

r.Luk. 


■ 

i 

t 

WfO%         rm%"'\  JM 

; 

■  ■  ■ 

H'kil*. 

Wklt*  to  play  and  male  la  two  move*. 

Ifaile. 


1.  Kt  to  Ki! 

5i  r  to  k  ii  .'• 

1.  Mate*  acejidmgly 


BoU'Tio*  to  775. 

Keck. 

1.  P  takes  U  (raj. 
.  Anything. 


H  ukrs  P. 
Male*. 


•1.  B  to  Q  B  5. 
.1.  Mate*. 


K  Ukes  B  ib). 
Any  thing. 


1.  Anything  i 
-   Anj  thing. 


SOLl'tlOX  TO  T7<1. 


1.  U  to  U  K  i. 
».  U  mate*  accnrnrgly. 


I.  K 


NOTIPEa  TO  riir.UF.sl>ONDENT8. 
Caaaacr  SouTfixa    to    77S     but  main  variation 

omitte.1;  and  77C  by  fvhlnucke  ;  to  ,TI,  773,774,  77J, 
'19  by  U.  II time. 

O.  II  Thanks  for  UieprolK  ras  M'c  hope  to  bear 
from  you  again  renin . 

A  saw  paper  recently  a'arted,  entitled  fMb  offer* 
prize*  fir  the  beat  set  of  verses  fr  m  n  to  It  line*  on 
If  ■*  Tbey  may  lie  comic  or  serious  ;  and  must  be 
xietcd  to  the  l.litor.  17'.'.  strand,  not  later  than  Nov. 
at.  Thi*  paper  supplies  a  want  long  felt  in  giving  a 
iteratnr  •  • ,  i.n.  ete.|  aith  1  hen*  -I  i  character  lighter 
and  more  chatty  than  b  usual. 


Every  Workman  connected  with    tbe  Building 

Trsae*  rniuiuag  a  nltusto.a  it:  -:<1  *  IvrrtlSf  IB  "  THE  HI  ILIe 
OSa  >•«*«."  MbUihed  every  rHIUAT.  prK.  fuarp'oi'. 
at  11 .  Ta  viator*  ,u—  l.i...*sl  (srd.n   Ioin4os .  W.C. 

-THB  at'lLIltNO  NEWS  '  la  Ibe  rnaelaaj  Jourasl.  rvsrs- 
sentinc  Arealleel.  sad  hullJert.  sad  Sas  the  laziest  cl/calsUo* 
of  aoj  rrefeatloaal  J  unreal  IB  theXlnrdurn. 

a.rrr  WorSm.a  .le.uu  In.i.l  n»  seel**  ••  TH E  al'ILIVIMO 
»«»*■'  eterv  week  at  his  Out'  at  CuCe.  Koans.  Ha  win  Bad 
einr.  '•  lJ.U  ..Tlsad-t.  for  r--sr  arorX  In  It  e.-rr  week  tkaa  la 
ar»r  iieailar  rseer.  »a4  raa  the*  Iv.'sa  ahers  wusk  Is  likely  t*  be 
had  H*  I*  alsa  ssertalty  tsvltea  le  wake  eae  of  "  lalercoa*- 
raanKBtiua"  If  a- wants  to  know  aaytBiaf  about  kla  traae.  te 
writ*  ta  tks  atditor  If  ha  saw  say  ave^-.tuin*  to  ssake  aa*  te 
a*«-eti*e  le  tec  p»p.r  srhea  ke  eaats  siaeh. 

Tke  castas  for  aoarUsementa  fur  Sitaatieea  I*  Oae  Skill  lag 
or  Twenty  Wares,  aa*  Slaiortis  f^r  rrrrj  Eight  Werda  after. 
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ANSWEBS  TO  CORRESPONDENTS 


*/  Uu  i 


vr.o. 


1UXTS  TO  COIil'Xsro.\DE.\T9. 


1.  Write  in  or.r  eiile  of  the  paper  only  *  and  put  draw, 
hurs  for  illustrations  an  req-mratc  pleria  of  paper.  3  Put 
titlra  to  qmw,  and  when  an«wtrng  >]a<ric>i  put  the 
Iranian  n*  writ  a»  lbs  titles  of  the  querieei  tn  which  the 
r>plie«  refer.  3.  No  dam  1*  made  lor  inserting  letters, 
queried,  or  repliea.  4.  Letter*  or  queried  askitur  for  ad. 
drewca  of  manufacturer*  or  correspondent*,  or  where 
tool*  or  other  articles  can  be  purchased,  or  replies  firing 
such  information,  cannot  be  inWcd  except  «»  »<lv.  ru-a- 
f>.  No  question  asking  for  educational  or  "ckntllle 
J  IviDswered  through  thepoat.  6.  Letters  rent 
rer  to  the  Editor,  are  not  for- 
;  and  the  name,  of  correapondenU  are  not  given 

Attention  U  especially  drawn  to  hint  No.  4.  The 
■pace  devoted  to  left*  pi,  qua  riea.  and  repliea  is  meant  for 
the  gen- ml  Rood,  and  It  te  not  lair  to  occupy  it  with  quee- 
tions  lUrh  aaare  indicated  above,  which  are  only  of  indi- 
vidua!  in'erest,  and  which,  if  cot  advertise  meats  in  Uinn- 
•clvc-i,  lead  to  replica  which  are.  The  "  fcixpinny  Hale 
.ofot^ininit.ucPmfV, 


"he  following  are 

to  Wednesday  i 
elaewber*  :— 


Tttaiiurvi.  Mi-  tin k.  — Enqu'rex.  — !>itton.~ Klcetiieian. 
-T*.  W.  N.-E.-fr.  I..  AiMeahraua*.  Clyde,  —  K.  it. 
r,  (>.  W.-Piiematiquc.  Ja»  Galloway  F.  H.  C.  K-- 
Moubler.— A.llrJainb-D.-C.  Rtehard«jn.-T  Uilton. 
—  W.  R.  Dtreage.-rt.  llenly.— W.  S.  Brown. -Tried.— 
W.  E.  K— W.  Morris.  E.W—  W.  Baron  -  I*.  E  — 
An  Uid  Ken  er— A  lAiwu  Miianni:.-  Engine  Fitter.— 
I'i  aclw.il  Metal  Knirrar, r.—  ti.lvcrsroith.-  lluUiiua.— 
J.  M.lb-X.   J.  M.  L. -Amateur  tratd  n*r  — A.  13.- 

A  NEW  VOLUME. 
Tna  Uat  number  »  as  the  la»t  of  volume  XXXV.  Header* 
willing  to  oblige  us  ny  rvcotnriictiditjg  M  uara  11  to  new 
subecr  ber*  shoo  Id  do  so  now,  whin  a  new  volume  in 
commencing.  The  Index  t  >  Vol.  XXXV.  will  be  paib- 
lulled  In  the  Dumber  dated  ejept.  and  c  •■el  and 
bound  volume*  will  be  on  ftali  sOurtly  alter.  Itende  s 
deeiruo*  of  making  up  their  *rt.  fur  binding  the  pa**, 
volume  are  r.  ronitiiraatsi  to  i'o  so  at  on.  c,  a*  the  Lack 
number*  won  . un  out  of  print. 

C.  H.  R.  Youiaotry  the  effect  of  rxpo.ing  to  ana  and 
utr,  but  it  is  doubtful  If  aiij  thug  el*-  will  do  any  Rood 
Y'ou  might  ove  power  it  with  eido- oibcr  ect-nt.  x.  Yi  u 
must  wait  until  it  wears  otT.  You  ihoutd  ventilate 
thoroughly.)  -  Ilnnxus.  1  Moisten  the  dril>-point  with 
turpenuoo.  in  which  a  pieci-  of  ciunphdr  hua  becudt*- 
salvtd,  and  turn  the  work  ovc  U-lore  going  lijht 
through.  Any  good  drill;  a  three  square  Hie  ground 
up  at  the  point  anawet-s  well.i —  LI  11.*.  Hp.  m., 
t  harinir-eruMe ;  but  art-  a  letter  in  this  number  )  — 
J.  u.  11.  T.  j!  annot  spare  spire  lor  my  question  abont 
perpetual  motion,  bee  Mr.  iJircka'  hook  on  the  sub- 
ject. You  will  find  eomethins;  about  it  there.!— T»t- 
tm.  i  Y'ou  will  find  much  Informati  on  on  the  subject 
in  recent  buck  volumes,  and  any  of  the  re*p«t*frle 
boet-buildini?  firm*  would  build  a  suitable  craft. J  — 
t  aookaM.  I  About  «l.  Yes,  but  it  would  be  better  to 
build  specially. I -Sn  i>r«t.  ;-ee  ihe  papers  on  the 
subject  in  last  two  volume*.)— C  F.  A.  (Tiy  affairi. 
modifying  the  arraniceineot  of  the  oarbona.;  — rl.  K.  O. 
lUrrsly  a  sum.: -Os«  is  x  Fix.  I Multi  ly  3:o  by  tnio, 
and  divide  by  !r?,i  v  W.  K.  ',8es  p.  4*1,  No.  6»i,  for 
coupler  for  harmonium;  or  p.  s?\  No.  557  ;  p.  14'>, 
No.  052,  i  —  Yoi'rii.  (Measure  the  crank  centre  to 
<~*entre,  and  twice  that  will  bo  length  of  stroke.  Mean 

Esaure  of  steam  In  cylinder  can  be  found  only  by  the 
ioator.l—  Aoaaic.  iMony  boiks  five  analyses  of 
such  things.  A  little  one  published  by  J.  and  A. 
•  hurrhiU  givrs  many,  hut  not  much  is  known  of  the 
cbemloil  oooipositioii  of  the  last-named  )—  U.  U.  T 


(When  the  valve  close*,  the  reetstance  to  the  motion  of 
the  piston  is  'he  air  within  the  case,  end  is  clearly  just 
an  much  as  if  the  piston  were  expoet-1  to  the  whole 


there  would 
piston* 
According 


weight  of  the  atmosphere.  Besides  that,  tin 
boa  great  deal  d  fnciioo  about,  a*  even  tin 
woulil  have  to  be  air-tight.  —  Ex.ii-.rss.  [i 
to  Mr.  Dnidenell  Carter  *-e  hi*  ••  Eyc-tght.  Good  and 
Bad  - 1  th.re  is  little  choice  as  to  the  material  •,  pebble  u 
hard-  r.  that  is  all.  The  important  thing  is  having  the 
»pe:tacloa  properly  adapt .-d  to  the  eyts  :—  U-j»j». 
iHeTwal  recipe*  in  back  volumes.  I  Isiscrua.  ,  Hcveral 
times  In  back  volumes.  Neany  of  ilwi  Uxtbo<ik».i-- 
O.  Htosiek.  lYouwdlnnd  »uch*lablelllM^.8pnul'UB•• 
book,  or  in  No  317.  p. !«;  but  it  I* 
.and 


copper.  TJu  lliu  kness  vsiies,  and  the  quality,  too.  in 
..r  llnary  wire,  so  that  the  resistances  m»  only  approxi- 
mate. U.  W.  O.  IH  ha*  a  resistinc.  of  4'1MI  ohms  per 
l.t»»ft. ;  B.  W.  H.  HO,  IV41.J0  ;  B.  W.  ti.  afi,  Itt  fx.,  -A 
Uairca  asu  Mikuek,  4'.'.  lUresbams  automatic 
vacuum  brake,  illustrated  on  p  ltrj,  lu.t  volume.)— 
Hoar.  Ooxio*.  ,Sm-  "Ulnts"  No.  4  above.  I— 
Jolts  Wood.  Ir>e«  the  indices  of  re -cat  volumes., — 
Alix.  Coos:.  There  are  several,  we  believe,  some 
fairly  effective,  out  the  economy  h»ro  U  so  smtll  or  in- 
visible that  handwork  is  generally  nvf erred . !  —  Voi-oo 
MxciiAsie.  Scvnal  recipes  in  back  volume*.  See 
reply  I77J7.  p.  iKil.,  — W.  I..  O.  (Yua  do  out  ssy  whit 
wrtof  machine  it  is  .  til*,  lot  hill-ciuniiiog  you  want  it 
reared  >j  as  to  gain  puw.r  K.fer  to  tlir  index  of  Vol. 
XXXIV.,  and  you  will  flud  tlist  there  was  *  long  dis- 
etiaaion  on  the  subject  In  that  volume.;  — Bli'  Ssxitii. 
[Illastrsted  raaoy  times,  mtis*.  rvornUy  in  No.  1M6. 
p.  4is;.i-<r.  II.  D.  ;W*  must  refer  you  to  the  bsck 
volume*.  Msnr  bi  phones  have  b<-en  described.)  — 
OtisoxKTKi.  Ill  your  retijipts  any  "*ooo  quarter** 
lent,"  you  sre  a  qusiteiiy  temut ,  but  We  suspect  they 
read  M three  montlis'  lent,"  acd  that  U-Ing  the  caw,  in 
th-?  abu-nce  of  sny  proper  BsrreemeiU  the  letting  would 
probably  he  held  to  he  montklv.  the  ictual  time  of  pny- 
guut  having  nothing  tj  do  wilh  the  qucirtioo.  Von 


can  remove  the  lock,  beciuss  that  la  attached  by  scree*, 
bnt  the  r.t.V  r  tilings  appear  to  have  become  "  fixture*- " 
It  is  tmrHvesible  to  say,  without  Irrrowing  how  they  are 
attached  to  the  prembtes. )  —  S.  f3.  I  It  is  peculiarly  a 
easi'  for  ex* initiation  by  a  surgeon  1  — M.  *  llaox, 
i  You  must  advertise  for  it  in  ti  c  usual  way.  We  do  not 
pobliih  the  addrcs«ea  of  coir-wp-mdenla. )  —  A'lesev. 
i  As  the  information  is  lequtred  for  puTilv  busints*  pur- 
poses, it  must  be  pat  ti  him  profesaitnally  !  — 
Almoin.  (There  is  no  other  way  than  to  seek  em- 
ploy-rent at  *n  eleetrician's ;  hut  what  i-idueernent 
would  Its  have  to  engageyoi  ?  llo  you  undcrst-ied  the 
sul-iect't— W.  IT.  R.  The  pi  later  woa  Dot  good— pro- 
bably the  common  sttitf  usexlfor  wall*.  You  hud  better 
purchase  propt-r  porous  pots  —J  M  (Hew  rp  315, 
.T.T7.  l«"t  volume  1— Asxiot  t  FiTIM*.  N'-wvurt. 
(Y'ou  will  hare  tit  briey  till  action,  utile  s  yuo  tmsecute 
tor  the  theft.  Consult  one  of  the  tnairUtrati  s  in  ynur 
district. '  —II.  W.  X.  (You  cannot  mf.Ccr  a  nam*;  for 
a  purr  of  spparittM  unlr*>  It  I*  in  the  natuu-  of  a  Irs.-'e 
rnsrlt.  Tin-  regt-'rf  of  t-»de  tasrki.  U  st  the  lnti  nt 
(MB  e.  S  uUiampt>n-bundiniri,  tl.snc  rf-l.iue  — I,.  I,. 
Can  K  done  by  whit  is  called  odd  lilienng.  Stv  p. 
tU,  No.  SIT,  and  many  other  place*  in  back  v. i' times  I 

—  rroTA.  (The  coiutrii'-ti.in  his  Vr-n  diicritiej  maajr 
ti  nee.  It  is  nn  exprti»ive  instrument,  and  wntild  m- 
velve  ratJier  mi  re  "UtUv  thsu  you  w  .uld  earn  about  ! 

—  11.  J.  H  i  Y'ou  shuubl  have  exposed  to  III- vap  urof 
tlie  adl ;  the  nirect  appii^a'ionlravi.w  it  vlear.l—  Mosi- 
r.ia.  )  Answered  once  fur  a  I  on  p.  1<«J.  No.  «.  You 
can  obtain  infumiaUonataeymennnOlcmsrinrofScc  ) 
-DuLts.  iNothiog  of  the  load  ;  but  then-  stror 
ttselul  preparatioei.  soil  nt  the  tiaual  sh  jps.  A  rub  over 
with  a  rag  dipped  in  pmrslhn  oil  is  ven  simple  and 
etfccUve  ]  -Pxari.«xrtn.  Sre  p.  1>,  No  S5U.  ITiere  is 
no  brsuk  tro.ting  the  question  thnriiughly  For  much 
information,  see  the  last  two  valutas*,  i-  If  w.  undcr- 
•tand  the  second  question.  Yes.r-fjrirrotii  ds»  he 
not  al-eady  done  so  1|— J. R.  ( Annrered  sever*)  time*. 
You  have  merely  to  put  a  contact  piece  on  Ihe  cluck, 
dial  and  cnuoeet  it  with  one  wire,  and  then  if  tlio  other 
wire  i* connected  to  the  hour-hand  and  prop  rly  insu- 
lated, th*  bell  will  ring  when  contact  is  made  — 
F.  it.  C.  H.  W'e  are  afraid  such  a  drawing  couM  not 
be  repr  do  red  in  our  pages.  The  speed  at  whbh  the 
machine  works  is  very  detrim.ntal  to  the  production 
of  rath  d  is  gr*  ins.  — A.J,  C  )  You  left  the  acid  on  too 
long.  Try  again,  giving  it  a  couple  of  minutes  or  wi. 
Are  you  .are  Ui*  dimp  d-X'i  eotae  through  I  If  s^.yoti 
can  coat,  with  Forttand  cement  or  paint  with  tar. I  > 
— P.  M.  O.  (Bach  n  query  abouldbc  put  direct  to  sitne  | 
of  our  advcriiscni.  We  cannot  specify  one.  for  there 
are  aevcrsl  wht  w  tild  make  such  an  instnimrnt.'  — 
Ciiarsos.  'rteeilie  Indieee  of  recent  volnmes,  that  tor 
Vol.  XXXIV  ,  for  instance. )  —A.  HLorait.  s,e  -ome 
repliea  this  werk  and  lately.  It  is  a  matter  for  trial.  — 
TJ.  J.  C.  Kee  the  radii  i-t.  Several  methods  hsvc  been 
given. i  -loaoxsxt's.  the  see.nn'l  rnsrrisiro  was 
illigal  )—  Asxtoi*  IxQClxtta.  l_VVs  do  nit  know,  but 
shuald  Inuurloi'  the  statement  hi  be  highly  el. tired  ;  — 
VeaiTa*.  :  rbe^i  are  oeerudonally  nilierttesd  for.  Y'ou 
r .  uld  apply  to  the  Civil  Set  vice  Cumin  i>  Blotters.  Cannon- 
r*w,  Westminster,  for  particulars,  i—  A  nee.  Kee  a 
letter  in  this  number.)— C.  B.  ( Look  through  recent 
number*.)  -W,  it  P.,  I..  F.  Means.  Pioki 
Almosi.  rjcotcii  Wo»m>.j  Miciiaxk:,  Bii»ke?ix*«k 

In  ti|ic.) 


CHARGES  FOR  ADVERTISING. 


Thirty  Werli       ..  .. 

■  very  sill U'insi  elfSt  w-rfii,, 


a  4. 
,  *  • 


rr.5*t  rsgs  A  lVf-rtlets-.-T.ti  Ftve  - 1  L.ari  for  las  Bret  »d  w^-tss 
sltsresrdiM  dst  lias.  fsnsTssk  A JverOs.sie«u  Uae  *all;ia» 
per  Lne.  No  n-csi  tare  or  sennets  s-lvertl~sssat  tassrtsi  lee 
U.  thee  Flee  sSllaui;!  K^larra  l,rs>,  "or  i-rt-s  sf  ra  r.  ths*  < 
lasertMa*  may  be  asesrtaueil  aa  sapUtatlea  te  Us  PaUIsasv 

ADTgKTlttXllEjn*  la  XXCHA>OB  OOLtTHX-tM 

a  t 

Tw*aty  tear  woe4i  CI 

For  e<srT>s«ss4uugi*1it  worts  0  1 

AJJVXKTlaKatXS-TS  la  ths  atXrBKXT  »ALX  OOLLT4N 

a  4. 

Sixteen  Worii  0  « 

Fee  eeery  roeceelisc  Right  Worts     ..  ..0  4 

",'  It  wist  be  home  la  mlad  that  ao  IHspls  t-3  *4venli 
can  srpearla  the  •'  Siipeoay  ISsle  Col»nla.,'  All  sdeartu 
mmm  be  prejala  ;  aa  t».iaeti«»  Is  sail  -s  rrpsstad  iaesrUaas . 
sit4  la  <*>*%  where  the  smoaet  lest  eice-J.  One  «»JUli.e  the 
FShUsher  stoull  tw  trsUfvJ  If  s  fad.  n.ld  he  eeaLsoiciit 
•Usspa  Ktsmr..,  hnwerer  ptetenhly  lia:ri*«ay 
K  »nl  sau.  ft  is  lacoaveauat  to  abtala  P-ft.a  s. 


issrsrtofth. 


rr^,V.7r.r' 


mmd  3d.  for  ***ry  >a«esi,«g  » 


id.  /°TlU*r,(H 

4»g  »  sroeds. 


TERMS  OF  8UB8CRIPTI0N. 

r AT AELX  Of  AD V AH CX. 

St.  44-  Cee  its  Misstas  sai  lla  tor  T sales  htoctaj,  rsst- 
aar  asrt  si  ths  L'nllsd  Klaadiiav  Foe  the  (Jells*  aisles,  las . 
1  «cilt.  Ue.  go.*  ,  to  Francs  or  Belgian  the,  ar  lit.  hoc.  ,  to  1  in  - 
.viaRrttiiUdl,  lie.  U.-.U  New  X«tlsa4.  ths  Ospe,  Us  Vesl 
lnslei,  Osnsda,  Uses  Beotlft,  Xatal,  er  aay  of  U*  Aastraasi 
uoliisiei.  lav- 
TIi*  remlttAn ra  t*o*J4  he  ma4s  hy  Fosa-eHo*  sewer.  Bach 
Bsratieri  raanot  he  rent  oat  r.f  Ue  t!alte4  Klagdora  by  the 
ordlasrv  aserisepei  post,  tut  raasx  be  reavltte*  far  st  the  rsts  of 
w .  sac*,  te  sever  stir*  partus. 

hlsBsn.  Jasm  W-  QrtsB  ss4  Ob  .  of  VM.  CnasT.net  street,  Fhris- 
l.:phls  srs  sathniTsed  te  recsles  subBrrtpUona  fur  Us  failed 
e Isles  for  the  ESOUKH  MECUANIC,  At  the  rsle  of  1  4r.li 
ISr  *ol4,  or  ThlrTM-n  KhUllnes  pr-r  iiuua,  puat-fTB*  Ths  coplss 
sill  bs  runesr-lcd  41rect  by  mslj  from  Ue  eaUlihiax  office  is 
t-nndoei.  All  •aba-riptaoe.  .ill  reminds  >lth  the  aioaberDrBt 
iMaedslter  Us  receipt  of  Ue  labwrlrUtin.  If  b«»  aaral-rs  are 
r~julr~l  to  resspiete  vol  sain  Urf  meat  bs  raid  lor  Bl  Us  rats  «l 
Id.  sash  copy,  to  caver  tint  poeues. 

**>•  nit  .  txn  .HTii  xxmi..xxtx.,zxx.,xxxi , 

XXX1I  . XXXIII,  aa4  XXXIV.,  hesad  la  cloVb.  Ts  r.;  i. 

i Vol.  XXXV.  Beady  ihartly.] 

alt  the  other  boaa4  vol  are  si  are  oat  of  relet  nabseviberi 
eoaid  Bo  well  1"  order  enluasi  sa  sua  ss  pwasllde  After  Ue  can 
elation  of  each  half-yaarly  vat  arse  in  Msreh  and  tveptssiVsr,  sa 
s*lr  aUsatts*  ettsnber  sea  b-nnd  or,  Ba4  terse  aooa  rue  out  I 
print    Moat  of  oar  Mch  hampers  can  be  had  alajir,  pairs  3d 

^»e*:Le;,*iaa;a.^ 
putt  -trr*,  dssj-j,  i 

Tea 


11,  III  ,  IT.,  T„  aa4X.) 

e*  la  a>abse*aent  vbIa, 


•  flBbserlbsrssra  r*gaeate4  te  order  cases  sal  Vols 


Itht 


tend  direct  The  I  isilllMrasj 
'  heFeBt. 


ait.  usl 


Uroast 
sa  el  li. 


Bsbserlters  reeelvtBg  theLr  coplis  direct  Qr.>ai  Ue  oSf*  sr.  r, 

ausatsd  te  observe  Ust  Ue  last  aawber  of  Ue  teres  for  wb  ? 
tk.  ir.sbsrrtptloa  la  paid  wlU  he  foraarled  la  uaa  la  •  ftss 
Wrsr  per,  sa  an  Intlmstloa  that  B  fresh  n  

tt  ii  •sstrsd  i*  Bos  Ida  as  ths  gstscrt  pUea. 


Lathee  I    t.  6in  ,  with  chocks  aul  two  drawers,  £i 

traeifl  t.arkweared  .  4«  Kola  Is  eeoa  order  -f  N.,  19.  UAlsfd- 
aUeet,  UeasiAg.   what  la  sschaacr  1 

Magnetic  Eloctro  At  parattia.  nearly  new,  in 

ntahiiffsne  bm.  cmni-l*te.  «;o*t  aj  I.  ,  tn  cichaace  loe  «ateh 
anaht i  a  Treadle  Lslbe  —  w'  n-aaikii.  L-i of  htoa.  Ha* h banal. 

I-irge  handrome  inlaid  Musical  Box,  coot  turn 

«ulB.ss  FUsb.-at.teo  lr-th  beok.a.sU.r.l- paef.ct.  Fb» 
t"«aapfclcac  other o«er.Utl.-sleaK  i  i,  JleleieafhtoD.  Slour- 

W  en  ted.  pair  of  linglc-ncedle  Tttlttgraph  In»tra- 

assva  sad  BBttellea,  or  ..^  ladetllii*  t  oll-  hxt hence  Buoorit 
SeleslltVc  BooAs-l.,  la.r  haah,  Ushdsadl  greve .  I atmdae 
road,  W,'. 

For  Sale  or  Exchange,  for  a  single  Letanch  Engine  - 
X,le.  hy  lla.  cylinder,  a  pair  of  Tilijil*  Wr.r-la.  ieia.  i  Umclcr . 
volte  nsw,  or  the  rrieyvle  conipli".'  —  To  II.  I'r  task*,  Mralo* 
tattsge,  Teediofton. 

Wanted   immollitely.  Tinotsii'*   Du.  Bending 

flail  esa,  fur  food  evrBaaee  —  fcs*.naa,  Tewresler, 

Kelodeon*  splendid  inatiuraent,  double  steel  reed*. 

t-e-j  jtifol.y  aei.li.i)  l.a.  haiie-  f«r  ei-ld-lli-s  se  Mirrracope  — 
W.  Iraais,  X5,  Haffoed  .treat,  laeaa-riad,  aisdford,  Twrhs. 

Four  Gas  la.-tmpB  for  lighting  c utaide  t hop,  with 
fltllaan  ready  toe  ia.ru  in  food  ,  ,.pd  Hon  Iterlisaev  tn  •  id 
■liver,  old  chlas,  old  pslatlir)  tr  .0  la  1o  vsias  >»  -K  . 
Njisol.js,  ttoracs.lls. 

Bioyolt),  4!-in.,  inflrst  dais  mnditiou,  eoet  £H,  Whit 
oflrra  la  strbaaes  |  <1imm1  Inn  ,  er  Laths  pi « leered. —tr- M  a» 
at,  W eat bearae- read,  llarB.i'ury,  bead, a. 


rXan.  Bleyol»,  newly  n.  w,  »up<t«')r  flnlsLed  ao 

make  ,  re»t  A.u  lot.  .  wo-sld  lak.  *>vd  >l.i«  ea,  ae  eras 
or  LocjbsjIIvs  Ebdlae.— tt.  1 1  oia,  Deanery  load.  Ooda 
Sorrey , 


ILilf  horvr-p.iwer  Il!ir)rantal  Engine,  bigblyfi 
oade  fur  an  cahihltAoa,  quits  era  ,  ,  '.i  Ais  mi^  ,  csab  peace-  A  lo 
-11.  Trasis,  Ueaaery.r-ad.llodAlBiirl.  narrey. 


Quantity  off 

W«h,  very  c 


.  cheap -»  .  1,  talhen=r  isna 

Lyre. 

Iulaid  Musical  Box.  3  tiicee,  n'W,  25i ,  orexcliante 
-T  l>ai.i  sun s *e.  14,  t,orap*.o*-a'.rret,  rtr«aaeka-io,u ire. 
L>tdua.  WjO. 

Wanted,  Induction  Coll  and  Elec 
la  eichABifs.— 11.  11.  Fi  seat  a.  ul.iiad'bdiiv  " 


lueter. 
W 


Wanted,  Fret  8»w.  la  perfect  cjntiitinn.  Exchinn 

>tjee»icoa>elniBae,v.loeaH-li.Ml-i.i,  It,  LlaXfalghll  .ueet 

g.,1lf^.i,a,?cbr,r, 


nted,   ■!   or   3  horie 

nulleeeonbaned-  Xsrha 
—II.  I>e«siB<i,  Renter* 

Two  tetithe  Heads,  Akin,  centre,  3-ep«e<l  eom 

nailer  00  tuao'lrrj.  sail  i*un«  uaens*.  aa.  h-t.  rvata-  si.d  1  i-hai  ha . 
loa-  What  -Iters ao:  da,  Ldllle  Chaieh-aursl- 
Hd*wsre  loas,  tsadua. 


THE  SIXPENNY  SALE  COLUMN 


aslee 


are  iraserledl  ia  lAu  Mianaw  el  tt  rwl*  of 


awL  /CW  4*4  rtr-sl  Id  leorgl,  anal  gal.  for 


For  sale. 

Electric  Machines.  Indicator*,  Bella,  Batterlev. 

Wbaa.  awllehsa,  Trrraiaala,  Csrhoaa,  kiso  and  CfA.  Btars 
Uiclana,  BnatoL     1.1st  Two|-ente 

PxlDta  — Armitrtng's  full  liutrus-tion*  for  maktSA- 

raiate  la  uoa  ao.d  ty  I- isa  snd  t^.  ,  Xld,  Old-ltrsst,  laiud  :ei 
Frlaa  Is.  Bd. 

Cyclietau— ChaUia'*  Stop  Bell,  with  patent  vibrating 

breaket.kabaat.ta.  bl  .la.  dd.-K.  M.  taenia  »su.  ,  Moin-rwai 


HoUoway'u  Pills  —No  uaaunt  of  wealth,  no 

enrsne  *l  piaasairs  srs  U  ins  illehtest  valas  wltboat  l,eatth  It 
la  laeeBceiesr>le  haw  smells  nUtarbaaee  of  Ue  saiasal  fanclUine 
h»fate  srrsrcBrdnrea.  and  h  is  readily  It  may  be  m1  ibed  bj  s 
fa  adreaeaof  eoene  punrvlac  ana  reealatlse  raedlrlar,  taw h  ss 
Urse  ao  ll  leaowael  I'l  la,  ahJch  are  eref  the  lulrfii  i  i.iia-. 


j\meric»n  Ortntn  Aotlong,  completw.  Any  in- 
lemous  enschsaic  ai  aiasteur  can  coelniil  caes»-r.Baaa  sa: 
»* its.  flyiaesU. 

Electrical    Depot     and  Manufactory 

Mulab's.  Ird  LhApel-.ueet,  bs.luia.  Miodint  ihop  in  U< 
trauie  f«e  amaleai  a. 

Electric  Belli.  Sa.  ;   IUtteriea,  U.  Teleacape*. 

htk  roaeopva.FlrldU-M.ra,  rlpscUcles.  £* uae  better  or  eaea per 
—14 1  i.taa,  a*  above. 

Fretwork —For  ("Jittlngiie  ol  MncJjJww,  Tocil«,  an  J 
Mialature  baalfca,  ared  two  aUSDps  -Has«rs  Maoa.,  bett-s. 

Model  Engine,  LorUoat*!.  Cylmler*  xia.  by  Itti. 
AlUa.tla«Bromairte  Tail  I ;  nll-u  jp .  •  if  neat,  Jsa  liarialij 
-».  Al»;.,2,  A.lirl  Uliea.Cto-tl  '  ' 
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direction  nor  amount 
capable  of  adjustment. 


Ufa 


WOBLD  OP  SCIENCE  AND  A_ET. 
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PE0D1JCTI0H  OF  LOOPED 
FIGURES  B7  GEARING  -  III 

THE    complications    producible    by  a 
■ingle  eccentric  disc  connected  with 
the  lathe-mandrel  by  suitable  gearing,  are 
readily  multiplied  and  modified  by  working 
two  such  discs  at  right  angles  to  each  other 
as  regards  their  eccentricity,  or  at  an  in- 
termediate position  between  this  and  coin- 
cidence.    One    may  havo    also  greater 
eccentricity  than  the  other,  by  which  the 
loops  so  formed  will  be  longer,  and  will 
alternate  with  the  shorter.    It  is  easy  to 
make  two  or  three  rubber  holders  to  slide 
on  to  the  bar  tide  by  side,  so  as  to  work  two 
or  three  discs  or  rosettes  simultaneously,  in 
which  arrangement  it  will  be  quickly  seen 
how  valuable  a  plain  eccentric  becomes  in 
ither  way,  especially  if  some  contrivance 
devised  for  altering   the  amount  of 
lentricity  in  the  disc.    Suppose  a  oog- 
wheel  mounted  concentrically,  and  a  disc 
eccentrically,  with  a  rubber  acting  upon 
each.    It  is  plain  that  during  part  of  each 
revolution  the  eccentric  will  prevent  the 
cog-wheel  (used  here  mt rely  as  an  easily- 
obtainable  rosette)  from  coining  in  oontact 
wih  its  own  rubber,  while  during  another 
part  of  the  revolution  it  will  be  fully  acted 
on.   The  result  will  be  that  part  of  the 
of  the  pattern  will  be  quite  plain  and 
and  part  wavy.  The  cog-wheel  should 
have  a  thick  rubber,  rounded  off,  so  that 
it  cannot  descend  too  far  into  the  intervals 
between  the  teeth.    It  will  then  cause  the 
line  to  be  made  np  of  small  and  even 
undulations,    and   will  work  very  well. 
The  rose  engine  proper,  as  commonly  made, 
has  a  complete  row  or  set  of  rosettes  upon 
the  main  mandrel  upon  a  sleeve  with  a  key, 
or,  rather,  a  feather  running  along  it  from 
end  to  end,  and  the  division-plate  is  carried 
the  same  sleeve;  but  as  the  whole 
to  revolve  with  the  mandrel,  the  index 
sb  is  attached  to  the  pulley  and  not  to 
the  lathe-bed.   The  pulley  is  fixed  to  the 
mandrel ;  but  the  sleeve,  it  will  bo 
bered,  is  loose  upon  it,  but  can  be  fixed  by  a 
clamping  nut  at  one  end  when  necessary. 
To  shift  tho  rosettes,  this  nut  is  eased,  and 
after  the  rosette*  have  been  shifted  round 
or  moro  divisions  the  nut  is  screwed  up, 
they  revolve  with  the  pull-y  and  man- 
drel,   in  the  geared  lathe  some  similar  plan 
of  shifting  round  the  rosette  is  advisable,  but 
two  or  more  key- ways,  as  shown,  mar  answer 
the  purpose.     Another  simple  mode  is  to 
lift  the  quadrant  arm,   shift  the  rosette 
spindle  and  its  gear- wheel  one  or  two  teeth 
of  the  latter,  and  then  drop  the  arm  attain 
so  as  to  gear  the  wheels  together ;  but  for 
this  purpose  the  wheel  upon  the  rosette 
shaft  should  have  an  even  number  of  teeth. 
To  prevent  the  rubber  from  touching  at  the 
same  time  two  ad j  scent  rosettes  accidentally, 
they  should  be  separated  by  discs  of  wood  of 
rather  loss 


of  eccentricity  is 
But  if  both  these 
conditions  can  ba  met,  the  range  of  work 
will  he  increased  greatly.  I  shall  now,  I  come 
therefore,  detail  what  I  consider  the  [ 
cheapest  and  best  method  of  making  this 
addition.  Setting  aside  the  plan  of 
mounting  the  eccentric  on  the  back  spindle, 
let  an  entirely  separate  one  be  turned  and 
fitted  for  rosettes.  I  think,  in  this  case,  the 
eccentric  should,  with  its  fittings,  occupy 
one  end  of  the  spindle  or  mandrel,  the  waved 
or  other  rosettes  occupying  the  other  part 
of  it. 

The  mandrel  is  shown  in  Fig.  .1.  It  is  a 
plain  cylindrical  bar,  with  a  flange  at  C 
firmly  attached  to  it.  It  has  a  notch  cut 
out,  as  seen  at  K,  to  receive  a  little  eatch, 
which  will  be  explained  presently.  The 
mandrel  might  be  of  Jin.  iron  or  steel  for  a 
small  lathe,  and  of  Jin.  to  Jin.  for  a  5 in.  or 
6in.  centre  lathe.  It  requires  to  be  tolerably 
stiff,  owing  to  the  jar  cauied  by  the  oscil- 
lation* of  the  heedstock.  The  face  of  tho 
flange  most  be  turned  true.  Next  comes  a 
cogwheel,  which  fits  nicely  on  tho  mandrel, 
and  rest*  also  against  the  flange.  This 
wheel,  G,  has  a  boss,  P,  which  is  filed  up 


can  rtad  against  a  line  n  irked  on  the  square 
twss.  The  head  of  the  screw  must  be  kept 
below  the  edge  of  the  disc,  so  as  not  to 
in  contact  with  the  rubber.  If  it  is 
feared  that  the  disc  will  work  loose,  a  washer 
with  square  hole  X  can  be  slipped  on,  and  a 
nut  added  at  N  to  secure  the  whole.  This 
will  be  the  most  advisable  plan,  and  will 
render  the  arrangement  strong,  compact, 


to  allow  it  to  pans  the  screw.  At  M 
is  shown  a  simpler  plan  for  those  who 
may  not  wish  to  go  to  the  trouble 
of  fitting  a  screw.  Toe  diso  slides  a*  before 
upon  the  square  boss  of  the  cog-wheel, 
tnt  the  boss  is  imw  flush  with  its  face,  and 
the  two  are  socurnd  by  a  screw  and  washer. 
A  oivision  plate  is  engraved  at  the  side,  and 
is  read  off  against  a  line  on  the  washer 
(or  against  the  comer  of  the  square  boss). 
Another  plan  is  to  dispense  with  the  tquare 
boss  altogether,  and  allow  the  eccentric  to 
slide  upon  two  screws  inserted  in  the  face 
of  the  cog-wheel.  This  arrangement  is 
illustrated  ut  0.  If  the  dividing-wheel  is 
also  objected  to,  these  screws  may  be  in  the 
face  of  the  flauge  itself.  The  slit  is  shown 
narrower  thaw  it  would  be  in  practice,  as  it 
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diameter  than  the 
I  am  now  supposing  that  a  sleeve  is 
used  with  discsand  several  rosettes  mounted 
upon  it,  as  in  the  rose  engine.  This  is,  in 
fact,  tho  best  plan,  and  rosettes  can  be 
made  and  added  to  the  number  as  desired. 
Bat  I  wish  tho  reader  not  to  lose  sight  of 
the  fundamental  arrangement  of  a  plain 
eccentric  disc.  Without  a  single  extra 
roeette  an  infinity  of  patterns  are  obtainable 
by  its  mean*,  and  this,  when  neither  the 
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square  on  the  outride  for  the  eocentrio  disc 
to  slide  upon,  and  this  boss  project*  about 
fin.  beyond  the  face  of  the  disc.  This  wheel 
is  not  geared,  but  is  intended  solely  as  a  divi- 
sion plate,  by  which  the  direction  of  the 
eccentricity  of  the  due  can  be  nicely 
regulated.  It  can  be  replaced  by  a 
worm-wheel  and  tangent  screw ;  but 
the  latter  needs  special  appliance*  to 
make  it,  aad  it  ia  generally  possible  to  get 
hold  of  a  wheel  with  flange  which  can  be 
filed  up ;  or  a  clock-wheel  can  have  a  bras* 
flange  soldered  on.  Of  course,  a  cast  and 
cut  wheel  is  better  still  if  it  can  bo  got.  In 
any  case,  this  wheel  must  be  of  less  diameter 
than  the  flange,  because  tho  little  catch 
hinged  in  the  notch  of  the  latter  ha*  to  drop 
into  the  space  between  the  wheel-teeth.  H 
is  the  face  of  the  eccentric  diso,  showing  the 
square  boss  of  the  cogwheel  on  which  it 
slides,  and  alio  the  screw  by  which  it* 
eccentricity  is  determined.     This  screw, 

into  the 
in 


marked  D  in  both  figures,  is  tapped  it 
boss  E,  which  is  fixed  for  that  pui-p 
tho  face  of  the  disc.  The  end  of  the 
rests  in  a  hole  in  the  fquara  hots 


square  bo»s  of  the 
d  is  turned  with 


in  a  hole  in  the 
wheel  behind  it.  Its  end  is  turned  with  a 
groove,  into  which  a  pin  drops,  as  shown 
at  L.  It  can  turn  freely,  therefore,  hut  ia, 
nevertheless,  prevented  from  rising  out  of 
its  bed.  Thus  the  diso  is  raised  and  lowered 
by  a  key  applied  to  tho  end  of  the  screw, 
and    its  head  may  be  divided  or  lines 


must  be  of  the  full  diameter  of  the 
npou  which  it  moves.  I  think  ail  these 
details  will  suffice  to  render  the  arrange- 
ment clear  to  the  reader.  There  are  other 
plans  by  which  the  some  result  can  be  ob- 
tained, and  the  eccentricity  varied  in  amount 
and  in  direction ;  but  I  think  there  is  not  a 
much  simpler  than  that  shown.  As  regards 
size  of  the  parts,  it  wholly  depend*  upon 
that  of  the  lathe,  and  upon  the  contents  of 
the  home  workshop,  which  will  supply  the 
wheel  and  eccentric  disc,  and  probably  also 
the  flange  and  mandrel.  Unless  it  be  a 
real  novice's  shop,  there  is  sure  to  have 
accumulated  a  quantity  of  odds  and  ends — 
old  clock-wheels  and  plates,  iron  cog- 
wheels, bit*  of  gas-tube,  brass  and  iron, 
not,  perhaps,  quite  like  Solomou's  store, 
"  without  weight,"  but  of  various  shape* 
and  sizes.  All  these  become  precious, 
and  from  time  to  time  declare  their 
own  value  by  supplying  the  more 
pressing  nesds  of  the  amateur.  Tho 
re*t  of  tho  mandrel,  at  tho  rear  of  the 
part  which  carries  the  disc  and  its  fittings, 
is  intended  to  carry  ordinary  rosette-*,  of 
which  I  havo  already  said  a  few  words. 
They  are  undoubtedly  difficult  and  tedious 
to  make,  but  are  well  worth  the  attempt. 
Probably  the  easiest  way  is  to  make  the  disc 
first  of  all,  turning  it  true  on  the  edge  and 
each  face,  and  then  cut  out  the  pattern  in 
stiff  paper,  stick  it  on  one  side,  and  file 
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drawn  on  the  face  of  the  disc  at  M,  which  |  accurately  to  the  outline.  The  design  ihould 

Digitized  by  Google 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  912 


Sept.  15,  18S2. 


be  •  work  of  no  great  difficulty  ;  and  after 
th»  apparatus  ii  set  op,  it  will  iuelf,  owing 
to  the  geared  couneotion,  supply  from  one 
rotette  *»■»■( Till  varieties  of  design.  The  disc 
ilono,  with  proper  ratio  of  gearing,  will  set 
out  a  design  of  :i,  4,  or  20  loop*,  which  wfll 
b><  qrii'.c  evenly  araced,  aud  will  afford  an 
transferable  to  the  new  rosettes, 
the  medium  of  a  paper-holding 
I  need  hardly  point  out  tbe  mode 
of  *Tcnly  setting  out  curved  or  wared  out- 
line* by  folding  paper  and  cutting  auch 
curvet  at  onoe  with  sciuors-a  moat  useful 


with 


and  aimple  plan  for  those  not  gifted  i 
geometrical  tastes,  and  to  whom  com 
«»nd  ruler  are  often  sources  of 
reason  there  is  more  difficulty  „ 
sign  repeats  itself  after  given  intervals  is 
because  the  rosettes  of  a  rose  engine  move 
round  under  the  influence  of  a  tangent 
screw  and  wheel,  so  as  to  vary  the  mono- 
tony of  having  merely  concentric  rings  ex- 
actly e.like  as  the  design,  with  curve  under 
curve  and  poiot  under  point.  By  ahifting 
the  rosettes  each  time  a  little  upon  its  axis 
this  monotony  is  done  away  ;  but  if  the 
division*  of  the  pattern  are  unequal,  the  re- 
sult will  be  an  irregularity  of  design  most 
unp!»p5",nt  to  the  eye. 

(To  h  continual.)  ■* 


EDISON    ELECTRIC  LIGHT 
INSTALLATION  IN  NEW  YORK 

WK  have  previously  mentioned  that  tbe 
Tf     Edison  Company  were  laying  down 
mair  s  and  fitting  up  wires  for  an  installa- 
tion of  the  electric  system  of  lightin*  over 
aboi:*  one  square  mile  of  the  busiest  section 
of  New  York.   The  district  include*  946 
nubfcnbing  consumers  whose  premises  are 
■beady  wired,  the  number  of  lamps  being 
nearly    14,508.    About  one-third  of  the 
who'.i  nrea  ha*  now  been  working  for  some 
d  iy  ;  but  before  all  the  subscribers  in  the 
aqiut-e  mile  can  be  accommodated,  the  plant 
must  1.4  nearly  doubled,  as  esch  generator 
is  c,ual  (in  practical  working)  to  only 
about.    1,200    lamps    (nominally  1,600), 
and    ft    present   nix    dynamos  only  are 
road;,'.    About    fourteen    miles    of  street 
mains  have  been  laid;  and  the  experiment, 
so  f.  ;  ns  news  has  yet  reached  this  country, 
is  a  s  "0«s,  about  5,000  lamps  being  steadily 
sup;';1  "1,  including  those  at  somo  of  the 
ne«f=,,iner  offices.     The  central  station  is 
locut  id  in  Pesrl-ttreet,  a  short  walk  from 
Fu'tcr.  Ferry,  the  building  itst-lf  being 
merely  a  shell  inclosing  tbe  platforms  or 
fl  >or<  on  which  the  apparatus  is  placed. 
Tli"  1  lilding  is  about  50ft.  bv  100ft.,  and  is 
div:.1  d  by  a  middle  wall  into  two  equal 
portion*,  one  only  of  which  is  at  present 
completely  fitted     Originally  erected  for 
commercial    purposes,    it    was  quite  in- 
udc<;;-  ite  to  support  the  great  weight  of  tbe 
mat  Iii'iery,  and  so  it  now  forma  merely  a 
cover  to  a  structure  which  is  composed  of 
iron  p'Uars  and  girders  resting  on  a  sub- 
stantial  base   of    concrete.    Tbe  boilers 
in  tl ■•>  section    at  present  working  are 
four    in    number   of   the    Babcock  and 
WOcoJ   type,   eaoh  being  of  260  horse- 
po«>i .    These  boilers  are  of  the  water-tube 
<•'*««,  1  p.ving  long  inclined  tubes  over  the 
fir*1  u*#,  connpc^-i  at  each  end  with  a  shell 
rcsr .  f  ir,  tbe  bottom  of  which  is  exposed  to. 
the  gins  rising  between  the  tubes.  The 
friiit-   are    completely  inclosed    by  iron 
frnn  -.  and  the  boiler-house  pretents  a  reat 
au  i  lHy  appearance,   a  gallery  running 
roui id  if  over  tbe  torn  of  the  boilers  for  the 
eonr-Ti  nee  of  vi-itors.     The  area  of  the 
hnV  =  -.  A  und-T  the  f  xrtwo'k  is  used  as  the 
d  •  IV    ;  for  Coal*,  and  an  engine  of  about 
JO  I.  i-s  -power  is  pUc«d  them  for  working 
»  f  il,  I  >  supply  air  to  the  furnaces,  nnd  keep 
the  ttc':ehole  cool,  while,  at  the  same  time, 
by  m  'hiis  of  screw  conveyers,  it  k*ep»  up  a 
c>nste::t  supply  of  coal  to,  and  removes  the 


ashes  from,    the  stokehole.    The  boilers 
being  arranged  on  opposite  sides,  tbe  fire- 
men have  only  a  short  distance  to  walk  to 
reach  the  coals,  and  the  place  is  kept 
as  clean  and  tidy  as  possible.    Each  boiler 
has  an  injector,  and  one  large  steam  pump 
is  so  fitted  that  it  can  supply  any  or  all  of 
the  boilers.    The  feed-water  is  heated  as 
high  as  possible,  by  being  forced  through  a 
heater  which  receive*  the  exhaust  of  all  the 
engine*.    The  object  is  not  merely  to  secure 
tbe  greatest  degree  of  economy,  but  to 
deposit  aa  much  a*  possible  of  the  impurity 
of  the  water  before  it  reaches  the  watertnbes 
of  the  boiler*.    Tbe  steam  is  taken  by  an 
Sin.  pipe,  from  which  oin.  pipe*  rise  verti- 
cally to  the  engines  on  the  floor  above.  Each 
dynamo  ha*  it*  own  engine  on  tbe  same  base- 
plate, the  combination  weighing  nearly  28 
toe*.   Tbe  engines  art  of  the  Porter-Allan 
type,  with  cylinders  11  3-10in.  diameter, 
stroke  16in.    The  cut-off  is  regulated  by  the 
governor,  the  engine*  being  set  to  run 
at    350  revolutions,   with  a  pressure  of 
1201b.  per  square  inch.   The  oonnectmg- 
rod*  drive  direct  on  to  comparatively  small 
ditc  flywheels  carried  on  shaft*  coupled 
directly  with  the  armature  shaft*  of  the 
machine*.    Some  idea  of   tbe  enormous 
dimensions  of  the  dynamo  may  be  gleaned 
from  the  following  figures  : — Length  of 
armature,  5ft.    lin.,  diameter  2ft.  3jin-, 
weight  9,8001b.   The  field-magnet*,  of  the 
horizontal  pattern,  weigh  nearly  15  tons, 
and  the  height  of  tbe  machine  from  floor  is 
6ft.  4  in.    The  resistance  of  the  armature  is 
0038  ohm.,  and  the  current  of  so  low  an 
intensity  that  it  can  cause  no  injury  to  any- 
one inadvertently  handling  or  touching  tbe 
wire*.   The  «ix  dynamos  are  arranged  in  a 
line  on  one  aide  of  the  room,  and  are  alter- 
nately connected  to  the  heavy  copper  bar* 
forming  the  main  leads  on  opposite  walls, 
the  bars  of  like  sign  being  connected  together 
at  the  front  o!  the  building,  where  the  entire 
current  is  collected  into  two  large  horizontal 
copper  bars  with  which  tbe  leads  laid  under 
the  streets  are  coupled.    These  street-mains 
vary  in  size,  some  of  them  being  equal  to  a 
copper  rod  of  about  half-inch  sectional  area, 
while  others  are  equivalent  to  about  ten 
wires  of  No.  10  gauge,  and  others  again  so 
comparatively  saiall  as  to  equal  only  about 
tvoA'o.  10  wires.    The  leads,  except  where 
they  diminish  to  tbe  size  of  wires,  are  of 
nearly  semi-cylindrical  section,  and  are 
placed  in  iron  tubes  which  are  filled  in 
with  insulating  material.    Here  and  there 
are  service-boxes,  in  which  tbe  leads  are  so 
shaped  that  they  serve  tbe  double  purpose 
of  taking  up  expansion,  and  allowing  for 
contraction,  while  affording  a  ready  means 


of  making  connections  with  the  wire*  which 
convoy  the  current  to  the  lamp*  in  the 
building*.  The  regulating  apparatus  con- 
sists of  a  circular  switch  and  a  number  of 
resistance  coil*,  with  nn  indicator  to  enable 
tho  attendant  to  judge  of  tbe  strength  of 
the  current.  The  field-magnets,  it  should 
be  mentioned,  are  placed  in  a  shunt  circuit, 
tbe  resistance  of  which  can  be  increased 
from  a  fraction  of  an  ohm  to  seven  and  a 
half  ohm*,  which  is  tbe  greatest  resistance 
necessary  to  control  tbe  current  nsed  to 
excite  tbe  field  -  magnets.  The  circular 
switch  is  operated  by  a  horizontal  shaft 
through  sets  of  mitre  gearing,  and  the 
indicator  is  an  ingenious  arrangement  by 
which  unskilled  labour  can  be  utilised  in 
regulating  the  current.  Thus  the  indicator 
consists  ot  a  couple  of  lamp*,  one  of  bine, 
the  other  of  red  gla«s.  neither  of  which  is 
illuminated  when  the  current  is  normal.  The 
electrical  arrangements  are  so  made  that 
when  the  resistance  of  the  shunt  circuit  is 
too  small,  the  blue  lamp  is  illuminated,  and 
the  attendant  turn*  bis  wheel  switch, 
throwing  in  one  resist  ante  coil  after  another 
until  his  blue  lamp  goes  out.  If,  on  the 
other  hand,  the  r»d  lamp  shine* 
out,  the   *wit;h  is  turned  in   tho  op- 


posite  direction,  and  the   resiatance  iu 
the  shunt  circuit  is   reduced.    All  aix 
dynsmos  work  on  the  same  circuit  normally, 
but  each  is  provided  with  a  switch  for 
cutting  it  out.    This  switch  consist*  of  a 
couple  of  bars  pivoted  at  one  end,  and 
united  at  the  otutr  to  form  a  handle,  near 
which  a  cross-bar  carries  three  pistes,  about 
tin.  broad,  which  can  be  brought  down 
between  three  pair*  of  fixed  contact -plates, 
each  pair  thus  clasping,  as  it  were,  one  of 
the  plates  on  the  movable  lever.    A  power- 
ful spring  tend*  to  force  up  the  bars  forming 
the  movable  portion  of  tbe  switch,  and  a 
catch  keeps  it  in  position  when  tho  dynamo 
to  which  it  belongs  is  required  to  be  in 
the  circuit.    If  there  is  any   reason  to 
suspect  that  a  dynamo  is  not  doing  its 
proper  amount  of  work,  a  touch  on  the  catch 
of  ttte  awitoh  at  once  releases  tbe  movable 
arm,  which  flies  up  and  breaks  the  contact. 
The  Buapected  dynamo  is  then  connected  up 
to  the  teat  battery  of  lamps,  1 ,000  in  number, 
which  is  erected  in  one  of  the  room*  cn  the 
top  floor,  and  if  it  raise*  those  to  a  state  of 
brilliant   incandescence,    the   machine  is 
credited  with  being  in  proper  order,  and  the 
supposed  defect  must  be  looked  for  else- 
where. The  machine,  as  we  have  mentioned, 
possesses  a  nominal  capacity  of  working 
l,SO0  lamps,  but  it  ia  not  intended  to  do 
more   than    put    1,200    lamps   to  each 
machine;  hence,   if  one  will  raise  1,000 
to   brilliant   incandescence,    it    is   in  a 
condition  to  exert  its  full  capacity,  the 
normal  condition  of  Eicon's  lamps  being 
just  short  of  what  would  bo  termed  brilliant 
incandescence.  The  reason  the  dynamos  are 
not  worked  up  to  what  is  alleged  to  be  their 
full  capacity  can  be  easily  gathered  from 
what  we  have  said.    At  present,  the  half  of 
the  generating  establishment  is  supplying 
only  one-third  of  the  whole  area  to  be 
lighted.    When  the  other  half  is  complete, 
we  may  assume  that  the  two  set*  will  be 
able  to  supply  tbe  14.600  lamp*,  more  or 
less  ;  but  clearly  there  ia  no  reserve  in  case 
of  accident  to  one  of  the  machine*.  That 
apparently  has  been  provided  for  in  the 
all-grd  fact  that  the  machine*  are  capable 
of   doing   more    work    than    they  are 
called  upon  to  do  in  regular  practice.  How 
the  arrangement  succeeds  wo  shall  probably 
learn  in  a  few  month . ;  but  considering  the 
price  of  gas  in  New  York,  it  is  certain  that 
the  electric  light  ought  to  succeed  there  if  it 
can  supplant  gas  here.    Given  only  candle 
for  candle  at  the  same  price,  the  incan- 
descent electric  light  will,  if  it  can  be 
shown  to  bs  as  trustworthy  as  gas,  be  pre- 
ferred to  the  latter  in  many  places,  for  it  is 
steady  and  pure,  and  while  scarcely  heating 
the  air,  certainly  does  not  vitiate  it  by  in- 
creasing the  amount  of  carbonic  acid.  No 
doubt  sundry  detects  will  be  discovered  in  the 
arrangement*  before  many  weeks  are  over, 
although  it  must  be  acknowledged  that  Mr. 
Edison  and  those  who  are  working  with  him 
have  endeavoured  to  make  tbe  installation  as 
oomplete  as  possible  in  every  detail.  We 
hare  heard  of  some  defects  in  the  insulation 
of  the  main  leads,  and  the  New  York  papers 
may  be  relied  upon  to  imagine  some  extra- 
ordinary freaks  of  tbe  "  electric  fluid  "  ;  but 
up  to  the  present  the  installation  has  met 
with  no  serious  mishap.  And  as  the  pioneer 
on  the  large  scale,  it  will  unquestionably  be 
of  great  advantage  to  the  projectors  of 
similar  installations,  especially  if,  in  the 
course  of  a  few  months,  full  and  accurate 
accounts  of  the  actual  cost  are  published. 
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THE  following  table  will  serve  for  the  indices 
in  common  us* ;  it  is  preoeded  by  oorre- 
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devoted  to  eo/oaaioem  f  or  psu-sUoi  rayp,  nathcj 
bars  simpler  form  than  thorn  for  vergent  rays. 

tod,  but  belongs 
i  final  quantity  oat- 
"  with 


navo  simpler  lurm  ;uiu  laun  lor 

Tho  number  under  m  it  not  repeat 
to  both  of  the  parts :  and  the  fins 
aid*  the  braoket  mutt  also  be 


jn.  of  1st  lens  1 
for  parallel  rays  . .  | 


I  abrn.  eqn.  of  2nd  Is 
I    for  ▼argent  raja. 


For  the  sake  of  brevity,  let  N  represent  the 
whole  value  of  the  parallel  equation,  except  the 
last  factor;  and  »  the  corresponding  valnoof  the 
i  equation.   Then  the  condition  is  : — 


<■■: 


But  sinoe  the  lensos  are  in  coataot,  their 
diameters  are  alike,  and  y  disappears .  also  F  f 
•=  c,  and  the  condition  ovoututlly  becomes: — 

JT  =  ».S>   (7.) 

that  U,  nsgisnting  the  lsst  factor,  the  equation 
of  the  crown  lens,  whether  it  be  first  or  second, 
must  alamya  equal  that  of  the  flint  lens  multi- 
pUsoYby  the  cu  be  of  the  dispersive  ratio. 

To  illustrate  tho  nse  of  these  formula',  we  will 
take  the  fame  glasses  as  in  previous  examples — 
viz.,  Chance's  hard  crown  and  dense  flint — in- 
dices, 1U  and  1-62,  reepeotively ;  dispersive 
ratio,  0-63:  find  what  the  ratio*  of  curvature 
must  be,  is  order  that  the  inner  curves  may  be 
alike? 

"When  the  crown  Una  is  In  front,  we  find  for 
it.  equation: 


1-115  {  x\  -  l-45Sr,  r  1-464  } . 


For  the  flint  lens,  the  prefixed  number  most  be 
multiplied  by  J 1  or  -216,  and  substituting  the 
value  of  a  =  (Ss7  J  -  1)  -  '/,,  we  get  :— 

•156  | 
In  this  oase,  3 


in  una  oase,  I  p  win  ae 

-  (-506  -  -493J,),  the 
x,  and  n  for  internal  < 


•  +  *19r,  +  5149 
will  be  found 


I 


in  the  . 


1115 


»wn  tqi 
•243x« 


493,  whence  i\ 
bet  wean 
ting  this 
ation,  it  gives:  — 


Multiplying 
fixed  to  it,  s 


h  -tlx  +  -983  J 

h  rqnatioo  by  the  number  p  re- 
subtracting  the  loss  from  the 


•27Ir«  t  -2i&x  +  l'Oflti 
+  '653x  +  -803 

- 1 1  ■  *  -    n--.-       aw  =  o,  or 
J*  -  3  Jtx  .  -  a  51 

Solving  this  equation,  we  find  *  «  Vl,  or 
2-54,  of  which  the  first  alone  is  a  suitable 
ratio,  showing  the  flint  1-ns  to  bo  a  piano-con- 
cave.  And  when  r,  =  +•  1,  j\  ■  ^ '013,  showing 
the  crown  lens  to  be  very  n*arly  equi-oonvex, 
the  hack  side  being  slightly  flatter  than  the 


So  far  all  la  general ;  we  will  now  find  what 
"  1  give  for  a  compound  cf, 


F  (focus  crown)  =  50  ;i  -  3)  =  20. 

/  (focus  flint)  =  20/  J  =  33-33. 
ri-2F(/t  -  I)  .  (1  +xi)  =  20  4  -  1013  =  2013. 1 
r,  =-      20-4  *  (I  -  JEi)  -  20-4  v    987  =  20-60.  ( 

r,  Oi,  -  1)  /  (1  +  jrj  =  41-33  ~  2  ^  20  66.  ) 

»■•   plane.  > 

By  referenoo  to  the  table  of  curves,  computed 
by  Barlow's  rules,  it  will  be  seen  how  close  in 
agreement  are  the  results  yielded  by  two  very 
dillerent  methods.  The  two  seta  of  curves  may 
b»  called  identical  in  every  respect.  By  mean* 
of  the  process  just  used,  the  results  are  obtained 
directly  ;  whereas  in  Barlow's  method,  it  would 
be  next  to  impossible  to  apply  the  condition  of 
Inner  contact- 
It  will  bo  observed  that  the  'hree  curves  are 
nearly  alike,  and  they  continue  to  approach  to 
equality  as  the  indices  decrease.  For  1*6  and 
1-6,  the  table  gives  the  curves  as  exutly  equal 
with  plano-concave  flint. 

With  Coddington's  formula  I  conclude  my 
notices  of  the  recognised  methods  of  computing 
the  curves  of  object-glasses.'  I  have  tried  to 
avoid  as  much  as  possible,  the  purely  alge- 
braical treatment  of  spherical  error,  and  have 
given  those  equations  only  which  seemed 
necessary  to  the  successful  application  of  the 
tables.  I  have  made  use  of  such  particulars  ss 
I  have  been  able  to  procure,  respecting  the 
methods  of  Dollond  and  Tullsy.  They  ware 
practical  men :  Barlow,  Ooddiagton,  and  Her- 
sobel  took  up  the  matter  as  so  interesting 
problem  iu  mathematical  optics.  It  may  be 
urged  that  a  still  umpter  method  of  computing 
the  radii  is  very  desirable  ;  but  I  do  not  think 
an  cncl  formula  oan  be  found  lass  complicated 
than  Coddington's.  Approximate  rules  may  be 
formed,  but  the  value  of  a  rule  depends  upon 
its  general  applicability  :  and  it  seems  exceed- 
ingly unlikely  that  the  same  degree  of  correct- 
ness can  be  ensured,  with  refractive  and  dis- 
persive numbers  differing  widely. 

There  is  oae  Base,  eminent  among  the  older 
British  opticians,  concerning  whose  practice 
information  seems  scarce;  I  allude  to  Andrew 
Boss.  Beyond  some  particulars  nf  his  process 
of  glass-grinding,  furnished  by  UolUaptfel.  I 
have  met  with  only  onn  reference  to  an  article 
from  tha  pen  of  this  celebrated  arlUu  It  is 
given  below  ;  and  1  must  r<-)y  on  tho  kindness 
of  some  correspondent,  who  has  the  opportunity 
to  read  it,  to  send  a  summary  to  these  pages. - 

At  this  point  I  conclude  the  historical  part 
of  my  essay.  I  have  been  furnished  by  "  Fris- 
matii|Ue"  with  particulars  of  several  forms  of 
o.g.'s.  now  in  use  among  the  chief  £ugti*h  and 
foreign  opticians.  A  general  description  of 
these  is,  for  the  present,  all  that  is  necessary  ; 
some  of  thean  will  require  a  more  particular 
account  afterwards.  Bu:  in  no  cans  shall  I 
attach  a  nams  to  tbe  forms  described:  so  long 
as  a  combination  gives  satisfactory  results,  it 
matters  not  by  whom  it  is  used. 

There  seem  to  be  ihreo  characteristic  farms  I 
in  use,  which  may  be  classified  an  English,  I 
French,  and  German.     The  English  form  is 
shown  in  Fig.  1. 

•  Since  writiBf  this  I  hire  reeeivtd  from  "J,  C.  K"  I 
an  ac  ount  of  ttoblaoo's  method,  whieh  I  will  give  In  my 
next  section. 

t  An  article  on  the     Achromatic  Ofcjeci-sUs.,'  •  by 

Asi.stw.Row.  V«l.  UI.  pane  m,  r, •»•...«.- ,.  .  «/t>- 
Sorirtf  s/sffStj 


Ths  crown  lens  is  in  front ;  it  is  double-eon- 
vex,  with  the  shorter  radios  outaide.  The  flint 
is  double  concave,  with  the  longer  radius  ou'- 
side ;  and  its  inner  curve  is  deeper  thsn  it 
convex  neighbour,  thus  leaving  a  meniscus  air- 
lens,  as  we  may  term  it,  in  the  interior  This 


no  t  »  ~f  rr<WK 


object-glass  is  evidently  on  tbe  same  model  as 
tha  early  work  of  Dollond  and  Tullry,  and  it 
is  epoken  of  as  an  excellent  form. 

The  French  form  is  shown  in  Fig.  2. 

The  crown  lens  is  in  front;  it  i»  doubte»con- 
vex,  with  the  longer  radius  outside.  The  flint 
is  concave— convex,  or,  has  only  one  concave 
snrfaoe;  hence  the  combination  is  no  HsrsohelV 
plan.  I  have  represented  the  inner  carves  in 
contact,  but  possibly  this  condition  is  not 
alwava  applied.  This  construction  has  been 
tried  by  at  least  one  English  optician,  hot  it 
has  not  be  on  largely  adopted. 

The  German  form  it  ebown  in  Fig.  3. 

This  is  essentially  different  from  the  other 
combinations ;  it  is  really  the  Vrancb  form  re- 
versed. Tho  flint  lens  is  in  front ;  it  is  eonvexo- 
ooucave,  or  a  long  coo  vex  curve  in  front  with  a 
deep  concave  curve  behind.  The  crown  lens  is 
double,  convex,  having  its  longer  radius  outside : 
generally  tho  inner  curves  are  slightly  sepa- 
rated. 

I  am  also  enabled  to  give  tsto  triplet  com- 
binations; they  are  represented  in  Pig.  4  and 
Fig.  6.  Both  have  the  interior  curves  alike  and 
are  cemented. 

In  the  first,  the  anterior  cnvex-lens  is  of 
unequal  curvature,  the  flatter  side  being  in 
front;  the  back  lens  is  equi-ooxivrt.  The 
inner  flint  lens  is  of  unequal  uurvature,  corre- 
punding  with  the  adjacent  convex  sides. 

In  Fig.  6  we  have  a  simpler  combination. 
The  first  and  second  lenses  are  tqoi-oouvex  and 
eqni.concave ;  the  third  lens  has  its  outer  radius 
much  longer  than  the  inner  one. 

A  very  convenient,  practical  combination  may 
be  formed  on  the  German  plan,  Vig.  3.  With 
two  particular  kinds  of  glass,  eui  ti  outer  curve 
may  have  the  same  radius,  and  also  the  two 
inner  curves  may  be  alike.  "Out  "  authority 
says  respecting  such  an  arrangemint: — "  This 
is  the  most  simple  form  an  amateur  can  have, 
us  only  two  pairs  of  tools  are  necessary." 

The  details  relating  to  the  sproiii  radii  and 
kinds  of  glass  suitable  for  souio  of  these  com- 
binations will  be  given  afterwards. 

In  treatingof  the  general  theory  of  the  object- 
glass,  there  are  two  parts  to  tie  dealt  wi'.fc  : 
frst,  the  correction  for  colour  .  ami  Bocae],  the. 
elimination  of  spherical  error.  To  obtain  f 
corrections,  nse  is  made  of  a  second 
errors  «f  a  similar  but  opposite 
those  of  the  first.  By  this  latUS,  an  ip 
mate  balance  only  cm  be  efftcud. 
will  treat  of  the  correction  for  colour. 

By  duly  proportioning  tho  feci  of  a  cor.vex 
and  concave  lens,  achromatism,  to  a  curiam 
extent,  may  be  attained;  but  this  will  only 
apply  to  rajs  very  near  to  tho  axis  of  th-  .oru- 
bination.  Chromatio  spherical  err.ir  has  not,  eo 
far  as  I  am  aware,  been  brought  uml-t  muthe- 
matical  treatment;  and,  indeed,  it  does  not 
seem  likely  that  such  can  lie  done  in  any  con- 
venient form.  A  few  general  deductions  may 
be  made,  which  must  guide  ns  in  urrun^ing 
curves,  so  as  to  recure  the  best  latest,  (Jliro- 
matlo  and  spherical  error  botti  arise,  in  i«>mc 
respects,  in  a  similar  way ;  and,  therefore,  «  > 
aro  justified  in  concluding  that  m:«ii  wtn.di 
will  remove  the  latter  will  aljo  le.acn  tho 
former. 

Chromatic  aberration  may  be  divided  into 
three  sections:  first,  primary  or  nxinl  ulro- 
matUm,  arising  from  tho  rofruotion  ol  HlM  by 
s  prismatic  substance;  next,  spherical  or  len'i- 
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cuUr  obromatism,  caused  by  '.)..•  shape  of  the 
Una;  and  lastly,  re -idital  obromatism,  or,  as  It 
is  unmlly  termed,  secondary  spectrum,  produced 
by  the  unequal  action  of  a  substance  upon  rays 
of  different  colour*. 

With  regard  to  primary  chromiitism.  when  a 
ray  of  while  light  pa**!  through  it  plana  prism, 
it  ia  refracted  or  bent  from  its  original  path ; 
and  also  dispersed  or  spread  out  into  oolour* 
oroT  an  angular  space,  which  varies  with  the 
nature  of  the  subatutoc,  and  the  manner  in 
which  tho  ray  falls  on  it.  Now  if,  by  toother 
substance,  au  equal  but  opposite  dispersion  be 
produced,  tho  ray  will  practically  emergo  in  the 
same  state  in  which  it  entered.  The  di>per»ion 
varies,  among  other  things,  with  tho  refracting 
angle  of  the  prism  ,  and  a  much  less  angle  in 
tlint-glisi  than  in  crown-glass  will  produco  a 
given  amount  of  diapersion.  Hence,  the  cor- 
rection of  primary  ch'romstism  involves  a  rela- 
tion between  the  refracting  angles  of  the  lenses, 
or,  which  is  tho  same  thing,  between  their  prin- 
cipal focal  length*.  Secondly,  with  regard  to 
spherical  chromatitm.  The  c  fleet  of  refraction 
becomes  more  apparent,  as  the  angle  of  im  i- 
dence  is  increased,  or  as  the  ray  approaches  tho 
margin  of  the  Unf.  It  c»u-.">  the  emergent  ray 
to  <-it  tbo  axial  ray  nearer  to  the  tens  than 
these  about  the  central  part.  If  this  aberration 
exists  for  one  colour,  it  luust  exist  for  all ;  but 
as  the  auifaoe  may  be  fi^und  su  as  to  remove 
tho  appearance  of  unequal  refraction,  spherical 
ahromatisRi  will  bo  at  the  same  time  very  much 
diminished.  It  is  not  usual  to  regard  the  spheri- 
city of  a  lens  as  havitg  au  effect  upon  the  cor- 
rection fcr  colour ;  but  I  see  no  reason  why  it 
should  be  omitted.  Wo  tcgnrd  the  aberration 
(spherical)  of  a  lens  as  being  of  one  kind,  the 
same  as  exists  in  a  spherical  mirror  ,  but  it  is 
evident  that  this  comparison  is  not  a  just  one. 
We  cannot  say  accurately  what  would  be  the 
iudrx  of  a  white  ray,  giving  the  same  circle  of 
aberration.  It  arises  from  the  aggregation  of  a 
number  of  coloured  discs:  and  though,  to  all 
appearance,  tho  white  disc  may  seem  invariable, 
yet  we  cannot  be  sure  that  the  same  proportion 
of  colours  is  always  united  in  it.  I  do  not  »e© 
bow  any  surfaoca  cin  bo  so  fashioned  as  to 
rnhn  tjf  obliterate  spherical  chromatism.  It  may 
b«  possible  to  find,  by  experiment,  a  combination 
of  surfaces  which  will  do  this  approximately; 
and  I  think  the  counter-action  which  may  be 
thus  obtained  can  be  made  to  play  an  im- 
portant part  in  neutralising  the  next  species  of 
chroinatum. 

Residual  colours  or  "secondary  spectrum" 
arises  from  the  nature  of  dispersion.  Each  sub- 
stance has  its  own  kngth  of  spectrum,  and 
within  this  each  oolour  is  expanded  in  a  varying 
d'grco.  But  by  unequal  retractions  we  may 
eituae  two  auhatane.es  to  yield  spectra  of  the 
sain"  length,  though  when  this  occurs  the  inter- 
mediate colour  spacefi  will  not  be  equal  for  each 
aulwt  tuo-.  lleuce  two  opposing  media  cannot 
ac*.  equally  on  each  of  the  colours.  They  may 
be  *■■>  urrituged  that  one  shall  disperse  and  the 
uthur  cuiutiiiie  any  two  colours,  but  not  more. 
The  MM  will  still  be  slightly  dispersed,  there- 
fore iu  relating  colours  for  c*  niblnation,  choice 
must  be  mn!«  of  those  two  whioh  will  leave  the 
least  a  amber  of  rays  uncombintd,  or  which  gave 
ttio  un*t  "  secondary  spectrum."  There  is  some 
latitude  if  choloe  in  this  matter,  so  that  the 
pr<-fl,>tuiii*.tisg  tint  of  residual  ohrematiam  is  not 
always  the  same. 

lima,  it  appears  that  tho  nehromaticity  of  a 
iiatuhiaatUX)  is  consistent  with  a  slight  varia- 
bility in  tji  outstanding  colour,  one  tint  being 
H»iieno  of  a«  showing  "  undcrcorreetners,"  and 
another  "  overcorreotness."  Now,  if  it  is  poa- 
albli  to  "pply  aame  conditions  to  tho  cor- 
i  -  tioii  of  apherical  chromatiam  without  essen- 
UaSJy  disturbing  the  gr.ncrul  balance  tf 
aiwnaiioa,  there  jeeru*  no  reiaon  why  these  two 
kiuln  of  chromatic  error  should  not  be  sot  in 
opp'-sition..  Sir  I).  BrtWibr,  from  experiment* 
wuh  prisms,  fi.un.l  ia»t  trio  iqxctrum  of  a  sub- 
-'  o  ■•  wmt  susceptible  of  a  al  >rSt  variatiou  in  its 
internal  coostitiitien.  whtn  the  name  umout,t  of 
di-icrston  was  ubuir-f  from  »  large-angled 
;>rti>iu  with  a  small  settle  of  incidence,  and  from 
j  smill-aniiled  pri-.ru  with  a  very  oblique  iuci- 
iSVfr,  TfioelT  ctif  tli«  variation  hs  den  o»i- 
naUa  n  ternary  spectrum."  and  itWMM  to  mr 
»••!•;  •■'  to  tluit  u  bi<h  I  believe  may  be  ob- 
tained by  an  extension  i  f  the  process  adopted 
for  th  '  removal  of  general  spherical  aberration. 
Brewster  f.-und  tliat  in  prisma  this  "teitiary 
spectrum  "  could  be  mad;',  not  only  to  correct, 


but  even  to  overpower  and  reverse  the  secondary 
colour. 

[To  lx  I-UM/lJlWlf.) 

Hum- 1  is  Bictws  VTII.- The  *«eond  paragraph on  p. 
5  7,  beginning-  with  "Hie  next  abort  Utile,"  la  mia- 
plHeed.  It  refers  to  labia  three,  sod  ahouU  hare  imroe- 
oialcl?  preceded  it.  On  p.  equation  for  apranricaj 
error,  lead  .  3/,  f  •„>  jaatrad  ot  I8ji  X  tt. 


PHACTICAL  NOTES  ON  PLUMBING  — 
XLII.* 

By  P.  J.  Davun,  H.M.A.8.P.,  *e. 

(CWmeasef  from  pagi  587,  Vol.  XXXV.) 

Preparing  Work  for  Burnicd  -  Fiat 
Bursiof. 

r"pAKE  two  pieces  of  lead,  and  prepare  the 
X  edges  to  butt  together.  Shave  the  edges 
the  exact  width,  as  shown  at  CD,  Fig.  232. 


FULL  UIZC 


shavt.cI 


Do  not  uso  aoil,  torch,  or  lexsin,  nor  handle  it 
after  it  has  been  shaved. 

Upright  and  Horizontal  Burning.— 
Prepajinff. 

Shave  the  lead,  and  put  it  together,  as  shown 
at  SHAVED,  A  and  I,  B  K,  Fig.  233.  Be 

K  I    C  £33 


■ore  and  shavo  all  parts  that  touch  and  are  re- 
quired to  be  burned — viz.,  back  and  front  of  the 
lead. 

Pipe-Joint  Preparing. 

For  upright  joints  prepare  as  illustrated  a* 
Fig.  231.    Let  the  male  enter  at  least  lin  ,  and 


n  C 


£J4-.  TOP  -EAO 
NOT  BURNT 

dilif'" 


OP 

WELL  OUnNT 


let  the  lead  fit  thoroughly  all  up  the  socketed 
part,  and  be  perfectly  cleaned  for  burning. 

•  From  tie  i'aiVa'iay  .Viwa.    All  righ's  reaarrcJ. 


For  Pip*  Making-. 
Prepare  the  joint  in  a  nimilar  manner  as  when 
for  soldering  up,  except  the  us*  of  aoil,  touch,  or 
rosin.    Pull  and  drcas  round  the  mandrel  as 


r  /  C  . 


illustrated  at  £  B  A,  Fig.  23d,  and  asBniahed 
ready  for  olosiog,  abet  taciting  together  a*  at 
Fig.  230. 

Burning-. 

Suppose  it  is  required  to  born  a  flat  seam,  aa 
already  prepared  and  illustrated  ia  Fig.  -'12: 
here*  you  require  a  large  burner,  and  in  pro- 
portion to  the  substance  of  tbe  lead  and  width 
of  th*  seam.  With  a  good  supply  of  gas  and 
wind,  also  a  stick  of  pure  lead  about  Jin.  wide 
and  thick — in  shape  much  about  the  same  as 
fine  stick  aolder  bars,  but  not  lsrger  than  speci- 
fied, take  bold  of  tbe  pipe  at  B,  Fig.  231,  and 
bold  it  loosely,  and  upon  the  balance  between 
the  fort  finger  and  thumb— the  back  part  of  the 
pipe  lightly  resting  upon  tbe  third  and  little 


finger  in  such  a  manner  that  it  will  awing  in  an 
easy  seesaw  style,  as  shown  iu  Fig.  237. 

Begulate  the  gaa  ao  as  not  to  roar,  but  to 
come  out  freely  after  a  while ;  and  when  no  air 
is  present,  it  will  be  found  to  be  rather  shaggy, 
as  at  U(J  H,  Fig.  238,  or  at  A  B  C  D.  Fig.  233, 
with  a  yellowish,  inclined  to  red,  tint.  Next 
turuou  the  wind-cock  full,  D,  Fig.  231,  and 
most  likely  the  flame  will  become  reduced,  and 
appear  as  at  TTJ,  Fig.  239 ;  after  which  it  will 
pop  out,  because  you  have  had  too  much  wind  ; 
then  you  can  turn  off  the  wind  and  light  the 
gas  again.  Now  turn  on  the  wind,  but  very 
slightly,  by  degrees,  and  notice  the  difference 
you  will  hsve  in  the  flame.  It  will  get  more 
pointed,  and  become  a  Hociah,  soft  pnrplo,  and 
penoil-shaped  intense  flame,  in  shape  similar  to 
ABC,  Fig.  240,  and  BDEFHJ,  Fig.  24S. 
There  is  a  wonderful  difference  betaeen  these 
flames  and  thow  iltuatrated  at  Fig.  233,  and 
ABC,  Fig.  230.  Th*  latter  is  large  and 
rugged  ;  whilst  tho  former,  Fig.  210,  &c,  U 
■umTler  and  more  compact.  Too  much  care 
oannot  be  taken  to  select  a  proper  flame ;  for  if 
you  have  too  muoh  gas,  the  flame  is  apt  to  bo 
large  and  weak,  and  will  bum  the  parte  not 
required.  If  too  much  wind,  the  flame  is  want- 
ing in  power.  This  flame  will  be  very  dark  iu 
colour,  blue  inclined  to  black,  and  will  continu- 
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(JJy  Steel  enaakingly  out.  Keep  at  thie ,  ooca 
eionally  trying  tiio  beat  upon  a  piece  Of  stick. 


run.  size 


r  I  c  .  2Je . 


•i  K 


N 


load.  Having  mastered  tUe  Dime,  bo  that  you 
<-»n  work  it  downward*  from  A  BCD  to  TU, 
fcfe.  Fig.  237  and  Fig.  243,  next  apply  such.  • 


flam©,  ae  shown  at  31,  Fig.  238,  or  M.  Fig.  230, 
to  the  (tick-lead,  and  drop  a  bead  of  lend  upon 
the  flat  team,  at  at  tho  dark  spot  near  J,  Fig. 


r(/LL  SIZE 


232 ;  then  bring  down  the  point  of  tho  flams, 
and  melt  the  bead  of  li-ad,  together  with  the 
two  edges  of  the  lead,  taking  care  to  apply  the 


horn  the  scani  (lowly  (in  the  manner  known  ax 
button- burning),  but  nee  that  the  amalgamation 
of  tho  burning  is  perfect.  The  (hape of  button- 
turning  i»  well  illustrated,  full-sized,  in  Fig. 

242. 

This  is  a  slower  process;  and  for  learners 
a  flame  is  required  about  the  size  of  that  shown 
at  H,  Fig.  248,  which  miy  bn  increased  to  that 
shown  at  V,  Fig.  239.  The  bntton-burnlag 
crystallises  slowly,  and  is,  therefore,  more  the 
shape  of  a  button. 

(Tube  amtinutd.) 


BASSNETT'S    SOUNDING  IN8TKU- 
MENT. 

AN  improved  iinstrumen:  for  sounding  the 
depth  of  tho  sea,  or  other  waters,  ha* 
been  recently  patented  by  Thomas  Bjsimett, 
nautical  instrument  maker,  Liverpool.    The  in- 


jV^h    ~~   .    .  •        .  ~ 


r  I   G . 


hottest  part  of  the  flame  to  the  centre  of  joint. 
Let  the  whole  flow  together,  raise  the  flame 
instantly,  and  with  all  speed  melt  off  another 
bead  to  drop  jurt  upon  tbe  inner  edge  of  your 
last  (and  at  the  same  time  that  the  whole  is  in  a 
molten  state)  at  about  O  in  SHAVING ;  then 
melt  this  besd  and  the  two  edge*  as  before,  and 
so  on  from  J  t»  l>,  Fig.  232.  Notice.— It  is 
important  that  yoa  hold  the  blowpipe  straight, 
and  in  a  line  with  the  shaving  and  nearly  level, 
over  that  part  which  you  have  burnt,  as  illus- 
trated at  ABO,  Fig.  231.  To  put  the  pipe 
before  the  part  which  yon  hare  burnt  is  horning 
back-handed. 

Soil  and  other  pipe-burning  ia  illustrated  at 
Fig.  241.   In  this  diagram  may  be  aetn  the  pipe 


r  /  c    z*i \. 


placed  over  an  iron  mandrel,  and  supported 
upon  two  Axed  treaseh).  Commence  to  burn  at 
B,  and  proceed  towards  U.  1  have  invented 
and  introduced  a  roller,  F,  to  be  kept  about  1  in. 
in  /ronl  of  the  flame.  This  prevents  the  heat 
from  drawing  tbe  lead  off  the  mandrel,  which 
enables  the  lead-burner  to  proceed  rapidly  with 
his  burning.  Such  work  will  have  a  herring-bone 
appearance,  as  illustrated  at  Fig.  241  A.  when 
this  tool  cannot  be  had,  at  first,  when  learning, 


Ten  lion  relate*  to  apparatus  in  which  the 
pressure  of  a  head  of  water  or  liquid  compresses 


<B5 


M 


air  within  an  inclosed  spaoe,  and  in  which  a 
certain  portion  of   the  water  entering  th 
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apparatus  is  retained  to  serve  as  a  record  of  lover  into  the  measuring-chamber  will  remain, 
compression.    The  main  objects  are  to  provide  '  Tho  depth  to  which  the  instrument  has  do- 


upparetus  in  which  equal  increments  of  pressure 
►.uall  be  represented  by  equal,  or  nearly  equal, 
division*  on  the  eoaW  vised  for  ascertaining  the 
orpthof  immersion,  audita  whu-ha  long  range 

p .rati rely  short  apparatus  or  instrument. 

The  patents  oonstruct*  the  instrument  with 
two  chamber*,  or  compartments,  one  of  which 
I  tpcra  or  increases  in  cross  section  from  one  end 
to  the  other,  the  second  chamber  or  oompart- 
u.ont  befog  of  any  desired  shape,  bat  preferably 
taper.  The  larger  end  of  the  tapering  or,  as 
it  ia  Called,  the  measuring,  chamber  or  com- 
partment ia  hermetically  closed;  the  smaller 
end  communicates  with  one  end  oi  tho  second  or 
r>  eiving-obatnber.  The  other  end  of  the  re 
c  mng-cha:nb:-r  is  made  with  an  opening,  or 
<>penings,  through  which  water  is  free  to  flow, 
'lac  measuring-chamber  is  provided  with  a 
a-ep-oook,  or  plug,  through  whioh  the  liquid 
n  t  slued  after  use  ia  discharged  when  do  tired, 
and  with  a  gauge,  or  sight-glass,  through 
wbich  tho  quantity  cf  water  ia  observed  and 
■  id  off  against  a  scale,  provided  with  or  filled 
to  the  instrument.  In  practice  the  instrument 
is  oonsUaotcd  advantageously  as  follows:— A 
solid  drawn  brass  tube  is  divided  longitudinally 
and  obliquely  into  the  receiving  and  xuaasuriog- 
chembora,  or  compartments,  above  mentioned. 
Uua  end  of  thu  to  be  it  r.ermatioaUy  cluscd,  a 
small  opening  being  left  betawen  thu  two 
chambers,  ot  compartments.  At  the  other  end 
of  the  tube  the  large  end  of  the  moasuring- 
cl/juihor,  or  compartment,  ia  closed,  and  an 
opening  is  left  into  the  receiving-chamber.  The 
oblique  longitudinal  division  is  obtained  by 
cu'.ting  tbe  tube,  inserting  a  piece  of  sheet- 
bias*  betweeu  tho  two  division*,  and  afterwarda 
tec  jroly  soldering  or  brazing  the  whole  together. 
A  template  ia  used,  and  tbe  line  of  section  ia 
preferably  ourved.  The  ends  ot  tho  tube  are 
clued  by  piecea  b:s*:d  or  n  rawed  thereou.  A 
gtugc-glass  it  fixed  to  and  oosamuaicate*  at 
eo^h  end  with  the  measuring-eompartment,  or 
a  sight-glasa  is  uxii  for  that  purpose  The 
pitenteealso  couetrurts  sounding  apparatus  of 
two  tubs*,  eoanrcted  by  a  flexible  joint,  either 
indiarubber  or  mechanical,  one  end  of  such  com- 
hn-d  tuba  h.-ing  hermetically  closed  and  the 
ether  end  open. 

Fig.  1  is  a  longitudinal  section  of  an  instru- 
ment constructed  in  accordance  with  the  first 
pirt  of  tho  invention.  A  solid  drawn  brass  tube 
n  divided  longitudinally  and  obliquely  by  the 
sheet-brass  division  into  tbe  receiving-chamber 
K,  and  measuring-chamber  M.  The  tube  ia  cut 
in  tbe  required  direction,  preferably  in  a  curved 
lino,  as  shown,  by  mean*  of  templates,  and  tbe 
two  portion*  are  brazed  together  with  tho  strip 
or  ri  bind  of  sheet  b  rar*  between  them,  as  sho  wn ; 
tbe  two  compartments  communicate  with  each 
other  at  the  top  by  mean*  of  a  short  tube.  The 
top,  or  oover,  is  brazed  or  otherwise  h"rmeti- 
c  ally  secured  in  position ;  H  is  the  carrving-ring, 
to  wliiuh  is  secured  tho  sounding- line.  At  each 
end  are  nipples,  through  wbich  openings  lead 
into  the  ucub ring-chamber  M,  from  gau, 
glass,  which  ia  provided  with  ' 


s tended  can  then  be  read 
noticiog  the  height  of  the 
glass.   After  reading  off, 


off  on  the  scale  by 
water  in  the  gauge 
tg  on,  tbe  Up,  or  valve,  is 
nid  allowed  to  flow  away, 
by  calculation,  experiment, 
or  both  in  the  first  case;  after  which  any  desired 
number  of  instruments  may  be  made  to  the  same 
scale,  care  being  taken  to  verify  their  ac- 
curacy. 

Fig.  2  is  a  side  elevation  of  a  sounding 
apparatus,  constructed  under  the  second  part  of 
the  invention.  Hera  two  tubes  are  connected  by 
the  Indiarubber  tube  T,  or  a  hinged  metallic 
joint,  such  a*  are  need  in  gas-brackets,  may  be 
employed.  In  nan  the  apparatus  is  placed  as 
shown,  and  connected  to  a  sinker.  The  liquid 
esters  the  open  end  of  the  tube  R,  and  flows  into 
the  tubs  M,  whisb  is  closed  at  one  end.  When 
drawn  np,  the  water  flows  ont  of  U,  and  re- 
mains in  M,  the  amount  remaining  being 
measured  or  read  off  on  a  scale.  In  practice  tbe 
tube  K  ia  of  m  tal  and  M  of  glass.  By 
straightening  tbe  tubes,  the  water  will  flow  out 
of  M,  and  in  ease  of  breakage  any  of  tho  parts 
aro 


wage 
.  Tb 


THE  ELECTRIC  FURNACE. 

ALTHOUGH  the  electric  furnace  does  not  at 
present  form  part  of  the  plant  of  a  steel- 
works, nor  even  of  all  metallurgical  laboratories, 
there  seems  no  reason  to  doubt  but  that,  given  a 
cheap  supply  of  current,  it  will  be  found  a  very 
useful  addition.  In  a  paper  by  Dr.  C.  W.  Sie- 
mens and  Prof.  A.  K.  Huntington,  of  King's 
College,  read  at  the  recent  meeting  of  the 
British  Association,  the  authors  give  an  inter- 
esting account  of  a  number  of  experiments  they 
have  made,  which  shows  that  whatever  may  be 
the  ultimate  fate  of  tbe  electric  f urnaoo  in  con- 
nection with  metallurgy  on  the  commercial  soak-, 
it  will  he,  and  is  now,  of  special  advantage  in 
the  laboratory.  For  instance,  the  temperature 
attainable  is  practically  limited  only  by  tbe  re- 
fractoriness of  tho  materials  used  in  the  ooo- 
atruotion  of  the  furnace,  and  the  beat 
is  developed  directly  in  the  metal  or  oth 
substance  it  is  desired  to  fuse.  The  Wn 
pcraturo  obtainable  by  means  of  foal  is 
limited  by  dissociation,  carbonic  acid  for  in- 
i  in  v.  according  to  Dsville,  being  dissociated 
at  4,700"  Fahr.  under  atmospheric  pressure. 
Ordinarily,  tho  furnace  consists  of  •  crucible, 
through  the  bottom  of  which  the  positive  elec- 
trode slightly  projects.  The  negative  electrode 
passes  through  a  hole  In  the  lid,  and  is  sus- 
pended from  one  end  of  a  beam,  tbe  other  end 
of  which  is  attached  to  a  hollow  cylinder  of  iron 
free  to  move  vertically  in  a  solenoid,  one  end  of 
which  is  connected  with  the  positive,  the  other 
with  the  negative  electrode.  A  sliding  weight 
on  the  solenoid  end  of  the  beam  acts  as  a 
counterpoise,  and  the  length  of  the  arc  ia  regu- 
latedautomatioally — splint  of  great  importance, 
for  the  resistance  of  the  arc  rapidly  diminishes 
as  the  temperature  of  tboataaoapbore  within  the 


openings  leiding  ictithe  receiving-chamber  are 
shown  at  L,  with  the  and  of  the  instrument 
closed  by  a  tap,  or  valve,  for  opening  and  doting 
the  rausturi  c  g  -  chamber .  It  will  be  obvious 
that  the  receiving-chamber  may  be  of  any 
d.  -iied  siae  and  capacity,  that  the  apparatus 
may  be  square,  oval,  or  of  other  desired  chape, 
aui  that  tbe  chambers  may  be  made  of  other 
material  than  brass,  and  may  be  connected  in 
ni  iuy  way*.  Tho  construction  shown  and 
described  answers  well  ia  practice,  and  ia  the 
otn  which  the  patentee  prefers.  When  in  use 
the  instrument  or  apparatus  is  loaded  or  secured 
to  a  sinker  of  lead  or  metal  of  any  usual  or 
suitable  construction,  and  attached  to  a  line  or 
wire,  and  allowed  to  sink  to  the  bottom,  or  any 
de-ired  distance  in  the  liquid,  the  depth  of  which 
i»  to  be  ascertained.  The  liquid  enters  the 
reeeivtng*shamli  .  K,  through  the  opening*  L, 
and  compresae*  tbe  air  into  the  measuring- 
compartment.  When  all  the  air  in  tbe  rcoeiving- 
compartmcn-  is  c  .impressed  iuto  the  meaauring- 
rcaipartrutta  (which  will  be  a*,  a  pressure  of 
two  atmospheres  if  the  chambsr*  are  as  shown, 
of  equal  capacity),  the  liquid  will  flow  into  the 
said  mesaurmg- chamber  or  oompartment  When 
tbe  instrument  or  apparatus  is  drawn  up  the 
liquid  will  flow  out  of  the  receiving-chambar 
through  the  opening*  L.  and  the  liquid  forced 


with 

carbon  or  sand,  but  on  this  point  only 
peri  men  t  can  determine  the  ' 
With  a  current  ranging  between  250  and 
300  amperes,  the  moat  refractory  olay 
crucible*  were  cut  through  in  a  few 
minutes:  but  plumbago  crucible*  stood  well: 
only  for  certain  purpose*  they  cannot  be  used, 
as  they  cause  oarburisation  of  tho  metal  experi- 
mented on.  The  author*  have,  however,  efleated 
the  fusion  of  aw  tain  in  •  bad  of  lime,  sand,  and 
carbon-dust  from  the  aleolradea  used  for  electric- 
lighting.  From  a  number  of  experiments  the 
authors  deduce  the  following  conclusions :  That 
the  quantity  of  any  mats!  which  can  bo  fused  in 
tbe  electric  furnace,  and  the  l  me  occupied  in 
fusion,  depend— (1)  On  the  relation  between  the 
volatilising  point  and  the  fusing  point— that  is, 
on  the  extent  which  the  volatilising  ia  higher 
than  the  fuslog  point ;  and  [1]  On  the  con- 
ductivity of  the  metal  for  heat.  Thu*  platinum 
can  be  more  readily  melted  than  steel,  and  in 
greater  quantity  for  •  given  expenditure  of 
energy.  Amongst  the  experiments  made,  we 
find  that  wronghtiron  fused  In  the  furnace 
and  poured  into  a  mould,  was  found  to  be 
crystalline,  and  could  not  bo  worked.  As  muoh 
aa  201b.  of  steel  files  have  been  poured  at  one 
operation  ;  but  with 


is  invariably  found  full  of  blowholes.  White 
iron,  fused  in  a  clay  crucible  for  thirty  minutes, 
when  fractured  did  not  appear  to  have  under- 
gone any  change.  White  iron  and  e»ke  were 
introduced  into  the  furnace :  the  resultant  metal 
was  slightly  greyer  than  the  original.  Whan, 
however,  retort-carbon  was  substituted  for  the 
ooke,  a  good  grey  iron,  soft  and  easily  workable, 
was  readily  obtained  in  fifteen  minutes,  starting 
with  the  crucible  hot.  On  another  occasion, 
starting  all  oold.  at  the  and  of  thirty  minutes 
the  metal,  although  it  had  bean  well  fused,  bad 
iyer.  The  diflerenca  be- 
waa  probably  due  to  the 
gwhat  higher  in  the  one 
in  the  other.  Tnis  is  a  point  of 
considerable  practical  interest.  Four  pounds 
of  white  iron,  fused  with  carbon  dust  for 
three' quarters  of  an  hour,  jlelded  a  vary  grey 
cryatalline  iron.  In  another  experiment,  Ui 
which  Sox.  of  grey  iron,  produced  in  the  electric 
furnace  from  white  iron,  ware  rsssalted  in 
carbon  dust  for  ten  minutes,  a  very  gray  metal 
aw  tib'aim-d.  from  which,  on  slow  cooling,  a 
large  quantity  of  graphite  separated.  Cast  iron, 
fusel  and  kept  under  tbe  action  of  the  aic  for 
46  minutes  in  carbon  dust,  was  cot  materially 
changed  as  to  greyness,  and  the  general  charac- 
ter of  tho  rectal  as  to  the  way  in  which  it 
worked  under  the  lad  was  not  materially 
altrnd.  When  spfegeleiaea  was  fused  in  a 
plumbago  or  clay  crucible,  graphite  separated 
as  tbe  metal  cooled.  Bilicious  pig-iron,  con- 
taining about  10  per  cent,  sibcin.  was  fused  by 
iteolf.  It  s bowel  but  little  change,  except  that 
tome  graphite  separated. 

A  series  of  experiments  was  made  to  determine 
tbe  maximum  amount  of  cirbon  pig-iron  ia 
capable  of  taking  up  in  the  presence  of  a  given 
quantity  of  silicon.  Grey  oa»'  iron  and  pig- 
iron  containing  10  peroeu'.of  siliciu  were  fused 
together  in  carbon  dust,  the  ratio  between  them 
being  varied  so  as  to  yield  metal  with  from  } 
par  cant,  to  9  per  oent.  of  silicon.  A  similar 
•erica  was  made,  only  substituting  sulphur  for 
silicon.  No  odour  of  aulphuroui  acid  was  per- 
ceived ;  therefore,  presumably,  no  sulphur  was 
voUtilised.  This  is  some  what  remarkable,  con- 
sidering the  nature  of  the  experiment. 

A  positive  pole  of  nickel,  Jin.  In  diameter, 
was  passed  through  a  bole  in  the  bottom  of  a 
clay  crucible.  A  carbon  negative  pole  was  used, 
but  aoou  after  the  commencement  of  the  experi- 
ment a  deposit  of  nickel  formed  on  the  and  of  it, 
*.>  that  practically  it  waa  a  nickel  pole.  This 
deposition  of  metal  on  the  negativo  pole  was 
also  observed  with  some  other  metal* — notably 
with  tungsten.  In  the  furnace  thus  arranged, 
lib.  of  grain  nickel  was  fused  and  poured  in 
eight  minutes.  The  fused  metal  had  a  brilliant 
granular  fracture.  It  oould  not  bo  cut  properly 
in  the  shaping  machine,  shearing  off  under  the 
tool.  One  pound  of  grain  nickel  fused  in 
carbon  dust  for  25  minutes  yioldcd  a  dark  gray 
oarburised  metal,  wbicb  worked  well  under  the 
tool.  On  another  occasion  an  equal  quantity  of 
nickel,  similarly  treated,  gave  a  "blowy* 
metal,  which  could  not  be  worked-  Some  oar- 
burised nickel,  made  as  deaoribed  Bhove,  was 
a  olay  crucible  for  twelve  minute*,  and 
to  cool  gradually  In  the  furnace  ;  the 
•  whiter  and  the  grain  closer, 
of  a  pound  of  oopper  were 
fused  for  abiut  half  an  hour  in  carbon  dust. 
On  examining  the  result,  it  was  found  that  all 
but  about  }ox.  had  bean  vaporised. 


fectly  liquid  in  about  a  quarter  of  i 

Half  a  pound  of  tungsten  In  powder  was  sub- 
jected to  tbe  action  of  tha  arc  in  a  clay  crucible- 
Dense  fume*  were  evolved,  a  cavity  about  t  Jin. 
across  the  top  being  formed.  The  furnace  was 
allowed  to  oool  down  slowly.  When  tbe  cruci- 
ble waa  removed,  it  was  found  to  have  been  very 
much  attaoked  below  the  poiut  to  which  tho  arc 
extended.  The  inference  is  that  the  crucible 
had  been  attacked  by  tha  metal  at  tho  tempera- 
turn  of  tha  experiment.  Tho  metal  waa  fused 
only  to  ao  inappreciable  depth  beneath  the  cavity 
formed  by  the  aro.  The  unfused  metal  under- 
neath was  covered  wi.h  very  beautiful  iridescent 
crystals  of  tungsten,  which  undor  tha  micro- 
scope  appeared  to  be  woll-furmed  prisms.  The 
crystals  had  evidently  been  f  ormvd  by  the  slow 
cooling  of  the  vapour  distilled  dosvn  from  tha 
surface.  A  very  large  number  of  experiments 
were  made  with  tungsten,  the  result*  of  which 
shosred  that  it  could  nut  be  fused,  except  in  vary 
email  quantities  at  a  time.   It  was  possible  to 
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build  up  a  (mall  ingot  by  facing  a  littlo  of  the 
tungsten,  and  then  adding  liitle  by  little  gradu- 
ally. Even  then  the  pieces  obtained  vera  for 
the  most  part  spongy  and  unsatisfactory.  The 
beat  results  arrived  at  wet  o  when  tungsten  which 
had  already  been  fused  waa  employed  in  (be 
building-np  prcce-s.  Oooo  the  metal  had  been 
fused,  it  did  not  fuse  much  in  melting,  doubt- 
less owinir  to  the  greatly  reduced  surface  ex- 
posed. Tunt-.vn  fused  in  the  electric  furnace 
is,  when  untarnished,  pure  white,  and  brittle, 
the  grain  being  v«ry  eh.ee.  Tungsten  hitherto 
ha*  been  obtained  only  as  a  grey  powder,  by 
reducing  the  oiide  with  carbon  or  hydrogen,  or 
in  minute  globule*  in  the  ordinary  small  electric 
arc.  Tung. ten  has  ita  fusing  point  lowered  bj 
the  addition  to  it  of  carbon.  Under  these  con- 
dition* a  solid  piece  of  moderate  sixe  can,  with- 
out much  difficulty,  be  obtained.  From  1,000 
grains  of  powder  fused  in  carbon  dmt  (M  grains 
were  recovered,  the  remainder  having  been  vola- 
tilised, and  from  460  grain*  of  the  fu-ed  metal 


lucso  experin 
electric  furnace  i 


410  grains  were  obtained  on  refusion.  One  piece 
of  tungsten  which  had  been  treated  under  the 
conditions  most  likely  to  cause  it  to  be  highly 
oar buriai d  was  analysed.  It  contained  1  8  per 
cent,  of  carbon.  The  metal  waa  Tery  white, 
i  in  grain,  and  biittla. 

experiment*  nerve  to  show  that  the 
>  may  ultimately  become  of  Tery 
great  importance  in  the  metallurgist's  labora- 


HIGGnffl  GALVANIC  BATTERIES. 

WITH  the  object  of  lessening  the  cost  of 
galvanic  currents.  Misery.  J.  &  A.  J. 
Higgin,  njant-fauturing chemists,  of  March-  ster, 
have  recently  patented  several  improved  forms 
of  battery,  in  whlc  h  they  employ  element*  and 
materials,  which,  besides  supplying  the  required 
current,  furnish  useful  or  valuable  chemical 
product*.  They  effect  that  by  aubstituting  tin 
lor  the  zinc  usually  employed  as  a  positive  ele- 
ment, and  by  simple  mean*  recover  the  tin  io  a 
form  suitable  for  certain  chemical  manufacture*, 
into  which  that  metal  outers  as  a  principal  in  - 
gredient.  In  one  form  of  battery,  they  employ 
two  fluids,  separated  generally  by  a  porous  oell, 
and  in  the  other  tbey  have  only  one  fluid.  For 
the  double  fluid  oell  they  generally  u-e  a  recep- 
tacle such  aa  a  stoneware  jar,  in  which  a  hollow 
cylinder  of  tin  or  a  pUto  uf  tin  rolled  iuto  a 
cylindrical  form  is  placed.  The  edgea  of  the 
plate  need  not  touch,  as  a  narrow  aperture  left 
to  establish  a  communication  between  the  fluid 
inside  the  cylinder  and  that  outside  of  it,  will 
be  beneficial.  Inside  the  cylinder  is  a  porous 
oell,  after  tie  manner  of  the  well-known 
"Boneen"  oell.  In  the  outside  cell  is  dilute 
acid,  and  in  the  porous  oell  a  liquid  or  suhstanos 
capable  of  absorbing  hydrogon.  In  one  form 
of  the  double  fluid  cell,  sulphuric  acid  diluted 
with  from  0  to  10  times  it*  volume  of  water  is 
•  an  excitant;  and  a*  an  absorbent  in  the 
i  oell,  a  carbon  ruder  plate,  surrounded  by 
pyrolusite  or  native  peroxide  of  manganese, 
broken  into  email  piece*,  whieh  may  be  about 
the  sixo  of  peas.  The  p«rou*  oell  Is  filled  with 
dilute  sulphuric  acid,  as  in  the  case  of  the  outer 
ecll.  A  cupper  wire  is  count  ctcd  with  the  tin 
pkee,  and  another  with  the  carbon  rod  or  plate. 
During  tho  action  of  this  battery,  the  dilute 
sulphuric  acid  produces  proto-snlphatee  of  tin 
and  manganese,  which  remain  in  solution. 
When  it  is  desirable  to  renew  the  liquids  in  this 
cell,  the  saturated  or  partly  saturated  solution 
ia  treated  in  the  following  manner  to  separate 
the  tin  therein  contained.  To  the  solution. 
Which  may  be  heated,  sufficient  peroxide  of 
manganese  in  fine  powder  is  added,  to  cause 
the  protosulphate  of  tin  to  become  persulphate. 
When  the  reaction  is  complete,  the  liquid  la 
dilated  largely  with  hot  or  oold  water,  when  a 
precipitation  of  stannic  acid  or  stannic  oxide 
takes  place.  When  this  has  been  washed  with 
water  until  free  from  soluble  salts  of  iron  and 
manganese,  it  is  thrown  on  a  filter,  and  drained 
to  a  psste,  and  may  then  be  treated  ia  various 
way*  to  produce  valuable  chemical  prod  acts. 
Dissolved  iu  an  squeous  solution  ol  oeuetio 
potash  or  soda,  it  forma  the  atannate  of  soda  or 
potash,  well  kn  iwn  in  the  arts  of  calico- printing 
and  dyeing.  Dissolved  in  hydrochloric  acid,  it 
forms  bichloride  of  tin,  also  used  in  calico- 
printing  and  dyeing,  and  by  the  addition  of 
metallic  tin  to  this  latter,  tho  bichloride  of  tin 


or  the  solution  may  be  evaporated  and  crystals 
of  protochloride  of  tin  be  obtained  In  a  modi* 
fioation,  the  dilute  aulphurio  acid  in  the  porous 
oell  containing  pyrolusite  and  a  carbarn  rod  or 
plaleia  replaced  by  a  solution  of  penmlpbxtcyaaide 
of  iron,  and  hi  this  oase  the  pyrolusite  is  omitted. 
The  solution  of  persulphocyanide  of  iron  may 
be  conveniently  made  by  dissolving  a  paraslt  of 
iron  such  as  persulphate  or  perchloride  in  water, 
adding  thereto  an  alkaline  or  earthly  sulpho- 
cyaoide,  in  chemical  proportion  to  the-  iron  salt 
employed.  A  convenient  strength  for  the 
pefrulphccyanide  of  iron  solution  may  be  50 
grains  of  the  compound  Fei  (ONS),  in  eaeh 
if  water.  Ia  proportto 


outside  caO  becomes  charged  with  sulphate  of 
tin,  the  liquid  in  the  porous  cell  becomeaehanaed 
from  persulphocyanide  into  protoaulphoeyanido 
of  iron  and  free  hydrosulph.iiyariii  said.  By 
introducing  a  current  of  air  by  means  of  a  small 
tube  going  down  to  the  bottom  of  taw  porous 
oell,  and  connected  with  a  blower,  the  continual 
reooottitutlon  of  the  peraulphocvauide  ieeffected 
by  the  oxidising  action  of  air.    Whan  it  i* 


the  whole  is  immersed  ia  a  solution  of  chromic 
acid  or  a  mixture  of  bichromate  of  pota-h  and 
sulphuric  acid.  In  Meters.  Higgin'a  modifica- 
tion they  substitute  a  plate  of  tin  for  the  sine, 
and  use  a*  an  excitant  a  mixture  of  either  dilute 
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by  sasimilating  more  tin,  becomes  protochloride 
of  tin,  which  may  bo  at  once  need  in  the  arts, 


desirable  to  renew  the  liquid  in  the  porous  eel], 
when  using  persulphocyaaide  of  iron,  it  is  first 
ascertained  if  there  ia  any  protosulphate  of  tin 
ia  stlutioo,  aad  if  so,  it  is  oxidised  to 
persulphate,  and  diluted  largely  with  hot  or  cold 
water,  whoa  the  tin  is  precipitated  as  staanic 
acid  or  staanic  oxide.  After  removing  the  pre- 
cipitate by  subsidence  or  filtration,  a  salt  of 
cooper  is  added.  Tho  subsequent  addition  of  a 
reducing  ageat  such  as  sulphurous  acid,  or  aa 
alkaline  or  earthy  sulphite,  or  of  protosulphate 
of  iron,  causes  the  precipitation  of  a  white 
powder,  which  is  the  disulphnnysnido  of  copper, 
which  may  be  further  purified  by  treatment 
with  hot  dilute  sulphuric  or  hydrochloric  acid, 
and  is  then  capable  of  being  used  ia  certain 
processes  of  calico-printing,  or  may  be  recon- 
verted into  aa  alkaline  or  earthy  sulpho- 
oyanide,  by  treatment  with  an  aqueous  solu- 
tion of  aa  alkaline  or  earthy  aulphide, 
whereby  sulphide  of  copper  and  an  alkaline  or 
earthy  sulphocyaoida  nro  produced,  which  latter 
may  be  used  to  reconstitute  the  persulpho- 
cyanide of  iron  for  the  porous  cell.  In  another 
modification,  a  mixture  of  a  solution  of  caustic 
potash  or  soda  aad  nitrate  of  soda  or  potash  is 
used  with  carbon  aa  a  negative  pole.  The 
strength  of  the  caustic  alkaline  solution  may 
conveniently  he  of  specific  gravity  1*10,  and 
when  nitrate  of  potash  or  soda  is  dissolved  in 
this,  about  '22  grains  of  nitrate  to  each  fluid 
ounce  of  the  alkaline  solution  ia  added.  Ia  the 
well-known  bichromate  cell,  a  plate  of  zlao 


of  the  salt*  of  iron  above  mentkntd.  The 
ctrsoutbs  of  these  acids  may  be  aa  before 
deseribed,  and  rise  quantity  of  iron  dissolved 
thereon  in  the  permit  employed  may  be  equal  to 
20  grains  of  peroxide*  of  iron  iu  each  fluid 
ounce. 

Fig.  1  is  a  vertical  esatioo  of  the  single-fluid 
cell,  and  Fig.  2  a  plan.  A  bar  oi  iron  B  rests 
by  ita  ends  oa  the  rectangular  oell,  a:.d  is 
Moused  to  a  piste  of  tin.  In  the  example, 
pieces  of  wire  are  inserted  iu  holes  in  tho  tin 
plate  and  sre  seemed  hyrrssaicg  in  melted  tin. 
Toe  projesi  log  saris  of  the  as  wires  ate  screwed, 
and  hauling  eorews  D  asa  ssjej  w  ud  oa  tho  ends, 
and  the  slate  of  tin  i*»a»»  attached  to  the  Iron 


on  each  *Ms  of  the  _ 
from  it  by  means  of  two  bats  of  insulating 
material  swoh  as  rrtloaaite.  A  binding  clamp 
of  baaswO  provided  with  tightening  sad  binding 
screws  damps  together  tiss-catrbona,  the  vulcanite 
bars  and  the  tie  plate.  At  one  end  of  the 
rvwteugaJar  cell  and  close  to  the  bottom  thereof 
is  placets  a  carved  glass  pipe  made  of  what  is 
known  aa  '' qvOil to****,*  which  ia  cemented 
into  the  rsntangrilar  oell  raid-way  from  the  tides 
sad  curled  over  at  the  tap.  the  outlet  being  a 
Utile  below  the  top  of  the  rectangular  cell. 
This  pipe  naav  be  used  either  for  fnrcisg  sir 
through  the  aneatlnn,  or  a*  an  overflew  into 
another  call,  so  sa  to  make  a  nasoade  battery. 
Far 


uorrent,  the  cell  lllcstrated  by  Fig.  S  is  pre- 
ferred. I  tie  a  rectangular  vessel  of  stoneware 
or  glass,  say  about  6in.  loeg,  sin.  wide,  and  (Jin. 
deep.  Inside  Is  a  ledge  or  projection,  and  a 
thin  slab  of  porous  esit  new  were  P  is  inserted' in 
the  smallest  division  uf  the  vessel  and  rests 
affsinat  the  projection.  A  plate  of  gas  earboa 
C  is  placed  about  half  mi  iaoh  from  the  end  an,! 
not  quite  touching  the  bottom,  the  remainder 
of  the  small  chamber  being  packed  with  a  mix- 
ture of  pyrolusite  and  gas  carbon  ia  small 
piece*.  To  tke  top  of  the  oarboa  plate  is 
fastened  a  copper  or  other  wire,  sufficiently  long 
to  pass  through  a  hole  in  the  cover  of  the  cell, 
whuh  ia  a  glass  plate  drilled  with  three  boles. 
In  tho  large  division  is  mounted  a  plate  of  tin 
S,  to  oneend  of  which  are  soldered  two  screwed 
copper  wires,  which  arc  passed  through  holes  in 
the  cover.  Dilute  sulphuric  a*id  is  put  into 
both  chambers  of  the  cell,  so  as  to  fill  thtm 
nearly  to  the  top.  The  glass  covering  p'ate  is 
then  pat  on  and  is  secured  to  the  cell  « it;,  any 
suitable  cement,  which  can  be  softened  by  heat. 
On  the  projecting  ends  of  the  three  wires  are 
screwed  binding  screws,  aad  tire  two  plate*  are 
us  suspended  to  the  oell^the  platoot^tta  being 


*b»ut 1 


A  Pocket  Photometer.— Ur.  Robert  Sabine, 
the  well-known  electrician,  has  devised  a  bandy 
little  pocket  photometer  which  will  be  netful  for 
estimating  approximately  the  intensities  of  rliffnont 
electric  lights.  It  is  based  on  Ritchie's  method, 
and  consists  of  a  telescopic  tube  having  at  one  end 
a  sneers  box,  two  opposite  sides  of  which  are  glared 
with  squares  of  opal  glsss  cut  from  the  same  sheet. 
Within  this  box  is  a  prism,  or  angle  of  a  prism, 
msde  up  of  two  plane  minora  meeting  eaeh  other 
at  a  right  angle,  the  apex  of  which  points  up  the 
telescopic  draw-tube.  This  tube  is  fitted  with 
an  eyepiece  at  the  other  end,  and  a-  small 
lens,  so  as  to  get  a  good  focus  in  order  to 
aee  the  mirrors  plainly.  The  prinoipie  of 
Ritchie's  photometer  consists  in  com  paring  the  in- 
tensities of  ths  two  lights  as  rati  acted  cu  the 
mirror*  (or  white  card  surfaces) ;  and  the  observer 
move*  until  the  relative  distances  between  himself 
and  the  lights  give  a  sensibly  equal  illumination  of 
the  mirrors.  These  distances  then  give  the  relative 
intensities  of  tha  lights  by  the  law  of  inverse 
squares.  In  Mr.  Sabine's  photometer  the  lens  end 
draw-tube  take  tha  place  of  the  small  bole  em- 
ployed by  Ritchie :  and  this  requires  the  tube  to  be 
drawn  out  about  tin.  Were  i*  not  for  the  lens  the 
tube  would  require  to  be  much  longer  in  order  to 
get  a  good  view  cf  the  mirrors.  The  instrument  is 
made  by  Messrs.  Elliott  Brothers,  the  well-known 
opticians.— Engittttrmg. 

PulStbs  of  Paris  is  made  bard  enough  for  a 
mould  for  metal  castings  by  the  aes  of  10 1 
of  alum  in  the  water  used  * 
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ON  A  NEW  ARC  ELECTRIC  LAVP-* 

ByW.  H.  Prmhx. 

T7U.ECTRIC  lamps  on  the  ore  principle  are 
I'i  almost  as DUmprona  as  the  tre' :^  in  the  forost, 
and  it  it  refreshing  to  come  noon  something  j 
that  i«  novel.  In  these  lamps  the  carbons  are 
consumed  as  tho  current  flown,  and  it  it  the 
variation  in  their  consumption  which  occasions  the 
flickering  and  irregularity  of  the  light  that  ii  so 
Irritating  to  the  ejee.  Special  mechanical  oou- 
trivsnoes  or  regulator*  have  to  be  used  to  oonipcn- 
•ate  for  thia  destruction  of  the  carbons,  aa  in  the 
Siemens  and  Brush  type-,  orelee  refractory  material* 
tiavt  to  be  combined  with  the  carbon*,  aa  in  1  he 
Jabloehkoff  candle,  and  in  the  Latnpe  Solvit.  The 
steadiness  of  the  light  depend!  npon  the  regularity 
with  which  the  carbon*  are  moved  towards  each  \ 
other  as  they  are  consume  J,  ao  ai  to  'maintain  the 
electric  rceUtauco  between  them  a  constant  quan- 
tity. Bach  lamp  most  have  a  certain  elasticity  of 
regulation  of  it*  own,  to  prevent  irregularities 
from  the  variable  material*  of  carbon  used,  and 
from  variations  in  the  current  itself,  and  in 
the  machinery. 

In  all  electric  lamp*  except  the  Brockio,  the 
regulator  is  in  the  lamp  itself.  In  the  Broekie 
system  the  regulation  is  automatic,  and  is  made  at 
certain  rapid  interval!  by  the  motor  engine.  This 
causes  a  periodic  blinking  that  i*  detrimental  to 
thia  lamp  for  internal  illumination. 

Sir.  Ahdank,  the  inventor  of  the  system  which  I 
havs  the  i  leisure  of  bringing  before  the  section, 
separates  hi*  regulator  from  hit  lump.  The  regu- 
lator may  be  fixed  any  where  within  easy  inspec- 
tion and  manipulation,  and  away  from  any  dis- 
turbing influence  in  the  lamp.  The  lamp  can  be 
Pied  in  any  inaccessible  place. 

The  Lamp. 

The  bottom  or  negative  carbon  ii  fixed,  but  the 
top  or  positive  carbon  it  movable  in  a  vertical 
line.    It  is  screwed  at  the  point  C  (Pig.  2)  to  s 

•  A  paper  resd  in  Hortioo  O  at  Urn  routing  of  the 
lii-,ti»h  Association 


bias*  rod  (T),  which  moves  freely  inside  the 
tabular  iron  corn  of  aa  electro- magnet,  K.  This 
rod  is  clutched  and  lifted  by  the  toft  iron  armature, 
A  D,  when  a  current  passes  through  the  coil  MM 
The  rots*  of  the  iron  us  the  armature  it  distributed 
to  that  the  greater  portion  it  at  one  end.  B,  much 
nearer  lbs  pole  than  the  other  end.  Hence,  this 
portion  is  attracted  first,  the  armature  assumes  an 
inclined  position  maintained  by  a  brass  button  (t) 
which  prevents  any  adhesion  between  the  arma- 
ture and  the  core  of  the  electro -magnet. 

The  electric  connection  between  the  carbon  and 
the  coil  of  the  electro- magnet  is  maintained  by  the 
flexible  wire  S. 

The  electro-magnet,  A,  Fig.  1,  is  fixed  to  a  long 
and  heavy  rack,  C,  inclosed  In  T,  which  falls  by  its 
own  weight  and  by  the  weight  of  the  electro- 
magnet  snd  the  carbon  fixed  to  it.  The  length  of 
tbe  rack  i*  equal  to  the  length  of  the  two  carbons. 

The  fall  of  tho  rack  it  controlled  by  a  friction 
hrt  nk  (B,  Pis;.  3)  which  acta  upon  the  last  of  a 
train  of  three  wheels  put  in  motion  by  the  above 
weight.  The  break  (B)  is  fixed  at  on*  sod  of  a 
lever,  B  A,  the  other  end  carrying  a  soft  iron  arma- 
ture. F,  easily  adjusted  by  three  screws.  Tbit 
armature  it  attracted  by  the  electro-magnet,  K  E, 
whose  resistance  it  1,200  ohms  whenever  a  current 
circulates  through  it.  The  length  of  play  it  regu- 
lated by  the  remt  Y.  The  spring  L  applies  ten- 
sion to  the  break. 

Tho  Regulator. 
This  ennsut*  of  a  balance  and  a  cut-off.  The 
balance  (Fig.  4  and  5)  is  made  with  two  eolenoids 
SandS,  whose  relative)  distances  are  adjustable. 
SI  convert  the  main  current,  and  is  wound  with 
thick  wire,  having  practically  no  resistance,  and 
S1  is  traversed  by  a  tbnnt  current,  and  is  wound 
with  fine  wile,  having  a  resistance  of  COO  ohm*. 
In  the  axes  of  tbew  two  coil*  a  small  and  light 
iron  tube,  2mm.  diameter,  and  60mm.  (millimetre) 
length,  freely  moves  in  a  vertical  line  between  two 
guide*.  Wbsn  magnetised,  it  has  one  pole  in  the 
middle,  and  the  other  at  each  and  .(G).  The 
upward  motion  is  controlled  by  the  spring  N  T. 
This  rprui?  rests  upDn  the  screw  H,  with  which  it 
makes     tact  by  platinum  electrodes.  This  con- 


tact is  broken  whenever  tho  little  iron  rod  strikes 
the  spring  X  T  The  positive  lead  from  the  dynamo 
is  attached  to  the  tormina!  B ;  it  then  pa* see 
through  the  coil  S  to  the  other  terminal  13',  whence 
it  proceeds  to  the  lamp.  The  negative  lead  is 
attached  to  terminal  A,  passing  directly  to  the 
other  terminal  A',  and  thence  to  use  lamp. 

The  shunt  which  passes  through  the  fine  coil  S' 
commences  at  the  point  P.  The  other  end  of  the 
coil  S'  is  fixed  to  the  screw  H,  whence  it  has  two 
paths :  the  one  offering  no  resistance  through  the) 
spring  T  B  to  the  upper  negative  terminal  A';  the- 
other  through  the  terminal  J  to  the  electro- magnet 
of  the  break  M,  and  thenoe  to  the  negative  ter- 
minal of  the  lamp  I.' 

The  Out-Off. 

The  last  part  of  the  apparatus  to  be  described  is 
the  "  eat-off  "  (Fig.  «),  which  is  used  when  there 
are  several  lamps  in  series.  It  is  brought  into  play 
by  the  twitch  CD,  which  can  bs  placed  at  E  or  D. 
When  it  is  at  E,  the  negative,  terminal  A  is  in  com- 
muaication  with  the  terminal  positive  B  through 
the  resistance  R,  which  equals  the  resistance  of  tho 
lamp,  which  is  therefore  out  of  circuit ;  when  it  is 
at  D,  the  cut-off  acts  automatically  to  do  the  tamo 
thing  when  required.  This  is  done  by  a  solenoid, 
V,  which  hat  two  coils :  the  one  or  thick  wire, 
offering  no  resistance,  and  the  other  of  2,000  ohms 
resistance. 

The  fine  wire  connects  tbs  terminals  A'  and  B. 
Ths  solenoid  has  a  movable  soft  iron  core,  sus- 
pended by  the  spring  IT.  It  has  a  cross-piecs  of 
iron,  which  can  dip  into  two  mercury  cups,  O  and 
K,  when  the  core  is  sucked  into  the  solenoid. 
When  this  is  the  case,  which  happens  when  any 
accident  occurs  to  the  lamp,  the  terminal  A  is 
placed  in  connection  with  the  terminal  B  through 
the  thick  wire  of  V  and  the  resistance  R,  in  ths 
same  way  at  was  don*  by  the  twitch  C  D. 

Electrical  Arrangement. 
Ths  mode  in  which  several  lamps  are  connected 
up  in  series  is  shown  by  Fig.  6.  M  i*  the  dynamo- 
machine,  the  +  lead  is  connected  to  Bt  of  ths 
balance,  it  then  pastes  to  the  lamp  L.  returning  to 
the  balance,  and  then  proceeds  to  each  other  lamp, 
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_  finally  to  the  negative-pole  ol  the 
machine.  When  the  current  enters  the  balance,  it 
puKi  through  the  coil  S,  magnetising  the  iron 
core  Ft  and  drawing  it  downward*  {fig.  t).  It 
then  pastes  to  the  lamp  LL'  through  the  carbons, 
then  return*  to  the  balance,  and  proceed!  back  to 


the 


of  the 


Fio  2. 
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portion  of  the  current  i«  shunted  off  at  the  point 
r.  pa»tiag  through  the  ooil  S ,  through  the 
contact -spring  T  H,  to  the  terminal  A',  and  draw- 
ing th«  iron  core  in  opposition  to  S.  The  carbons 
are  in  contact:  bat  in  pasting  through  the  lamp  it 
magnetise*  electro -maguet  M  (Fig.  2),  which 
attracts  the  armatare  A  B ,  that  bites  and  lifts  up  the 
rod  T  with  the  upper  carbon,  a  definite  and  hied 
distance,  which  le  easily  regulated  by  the  screws, 
V  V.  The  arc,  then,  is  formed,  end  will  continue 
to  burn  steadily  as  long  a*  the  current  remains 
constant ;  bat  the  moment  the  current  falls,  due  to 
the  increased  resistance  of  the  arc,  a  greater  pro- 
portion puses  through  the  shoot,  8'  (Fig.  4),  in- 
creasing its  magnetic  moment  on  the  iron  core, 
while  if  8  is  diminishing ;  the  result  is,  that  a  mo- 
ment arrival  when  equilibrium  is  destroyed.  The 
iron  rod  strike!  smartly  and  sharply  upon  the 
spring,  X  T,  contact  between  T  and  H  is  broken, 
and  the  corrent  pets  re  through  the  electro-magnet 
of  the  break  ia  the  lamp.  The  break  is  released 
fir  an  instant;  the  carbons  approach  each  other. 
Rut  the  same  rapture  of  contact  introduces  in  the 
•hunt  a  new  resistance  of  considerable  magnitude 
(ru  .  1,200  ohms),  that  of  the  electro-magnet 
of  the  break.  Then  the  strength  of  the 
shunt  current  diminishes  considerably,  and  the 
•  Tloooid,  S,  recovers  briskly  its  drawing  power 
upon  the  rod,  and  contact  is  restored-  The 
carbons  approach  daring  these  periods  only 
about  -01  to  -02  millimetre.  It  this  is  not  sufficient 
to  restore  equilibrium,  it  is  repeated  continually 
until  equilibrium  is  obtained.  Toe  result  is  that 
the  carbon  is  continually  falling  by  a  motiou  In- 
visible to  the  eye,  bat  sufficient  to  provide  for  the 
consumption  of  the  carbons. 

The  contact  between  N  T  and  II  is  never  com- 
pletely broken ;  the  sparks  are  very  feeble  and  the 
contacts  do  not  oxidise.  The  resistances  inserted 
are  so  considerable  that  heating  cannot  occur  while 
the  portion  of  the  current  abstracted  for  the  control 
is  so  small  that  it  may  be  neglected. 

The  regulator  acts  precisely  like  the  key  of  a 
Moras  machine,  and  the  break  precisely  like  the 
sounder  receiver,  so  well  knows  in  telegraphy.  It 
emits  the  same  kind  of  sound,  and  acts  automati- 
cally like  a  tkdled  and  faithful  telegraphist. 

Uaud  abort) 


This  regulation,  by  very  small 
tive  steps,  offers  several  advantages, 
lit.  It  ii  imperceptible  to  the  eye. 
2nd.  It  does  not  affeot  the  main  current. 
3rd.  Any  ludden  instantaneous  variation  of  the 
i  corrent  doss  not  allow  a  too  near  approach  of 


Lit,  now,  an  accident  occur— for 


carbon  is  broken  ;  at  ones  the  automatic  cut-off 
acta,  the  current  passes  through  the  resiatanoe  B 
instead  of  passing  through  the  lamp.  The  corrent 
through  the  fine  ooil  is  suddenly  increased,  the  rod 
is  drawn  in,  contact  ia  made  at  O  and  K,  and  the 
current  is  sent  through  the  coil  K.  As  soon  as  cm 
tact  is  again  made  by  the  carbon,  the  current  in 
the  coil  8  it  increased,  that  of  the  thick  wire  in  V 
is  diminished,  and  the  antagonistic  ipring  U  breaks 
the  contacts  at  U  and  K. 

The  rupture  of  the  light  is  almost  Imperceptible 
because  the  relighting  is  so  brisk  and  sharp. 

I  have  seen  this  lamp  in  action,  and  its  constancy 
and  steadiness  leave  nothing  to  be  desired. 


HYDRAULIC  MACHDJEBY-— L* 

By  Prof.  Pkeiy. 

HYDRAULIC  machines  are  very  wonderful  to 
people  who  observe  their  action  for  the  first 
umo.  Here  is  a  model  of  the  common  hydraulic 
press,  and  with  this  little  model  a  labourer,  with- 
out any  other  help,  can  raise  a  load  of  100  tons 
If  you  go  to  any  large  docks,  you  will  see  bow,  by 
the  manipulation  of  a  few  handles,  a  boy  can  lift 
heavy  weights  rapidly  from  ships,  placing  them  on 
the  dock.  Visit  any  large  steel  works,  and  you 
will  see  great  armour  plates  and  great  Bessemer 
converters  and  their  appliances  passed  about 
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nearly  as  readily  as  small  objects  are  moved  by  a 
village  blacksmith  or  a  brass-moulder.  Visit  the 
Victoria  Docks,  and  yoo  will  see  the  largest  ships 
raised  out  of  the  water  on  a  floating  gridiron,  and 
towed  off  for  repairs.  Visit  the  1  liver  Weaver,  in 
Cheshire,  and  you  will  see  sections  of  a  cat  " 

Fio.  3. 


rising  and  falling  with  canal  boats.  Instead  of 
bringing  a  boiler  or  iron  girder  near  a  riveting 
machine,  Mr.  TweddeU  takes  a  little  riveting 
machine  to  the  boiler  or  girder,  and  worka  it 
through  small  flexible  pipes  from  a  distance. 
Think  of  centrifugal  pomp*  which  discharge 
100,000  gallon*  per  minute,  or  those  of  smaller  size, 
which,  worked  by  their  little  steam-engine*,  srould 
koep  the  leakiest  ship  afloat:  of  those  insignificant 
little  machines  called  turbines,  which  make  up  in 
speed  for  their  small  sue,  and  whose  development 
la  really  in  the  future,  when  electricity  shall  have 
become  a  handmaid  of  induatry. 


•  Cnoaeued  from  a  ewics  cf  Cantor  L  m 
brfgre  the  boekty  of  Ait,. 


With  few  exceptions, 
utterly  ignorant  of  the 
People  nay  that,  when  electricity  is  (uppliad  to 
every  bouse,  as  water  is  at  present,  everybody  still 
get  a  knowledge  of  it*  properties.  This  reasoning 
la  very  fallacious.  From  our  early  swimming 
day*,  we  have  had  much  to  do  with  water.  We 
all  take  sea  and  river  voyage*,  and  are  tossed  about 
by  water.    We  wash  in  it  and  drink  it.  It  it 
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to  oar  house!  in  large  or  small  I 
In  spite  of  all  this  there  is  a  wonderful  i 
everywhere  a*  to  the  properties  of  water. 

Just  consider  for  an  instant  what  is  the  condi- 
tion of  things  before  the  labourers  act  on  the  lever 
of  an  hydraulic  prose.  There  la  a  ram  which  carries 
a  heavy  weight,  the  weight  to  be  lifted.  Now,  the 
space  between  the  veasel  and  the  ram,  and  all  the 
•pace  in  their  tube*,  is  filled  with  water,  which  ha* 
no  mean*  of  getting  away.  There  ia  no  eaeape  for 
the  water  anywhere  on  the  pump  aide,  and  there  it 
j  utt  as  little  on  the  other  aide,  tor  you  see  that  the 


water  if  it  escapes  into  the  apace  N,  Fig.  3, 
that  it  has  still  to  get  past  the  leather,  which  ia, 
however,  so  placed  and  thaped  that  the  greater  the 
water  pressure  the.tighter  the  leather  fits  the  ram. 
There  is,  then,  no  escape  for  the  water,  and  when 
toil  is  the  case,  no  matter  what  weight  is  placed  on 
the  top  of  the  ram,  it  cannot  felL  The  falling  of 
the  ram  would  mean  some  escape  for  Ibis  water; 
bat  as  there  is  no  escape  for  the 
will  fall  no  more  than  ii  it  1 
quite  rigid  i 
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I  have  been  supposing  her*  that  a  certain 
*,— B)l|  ef  water  will  absolutely  refuse  to  occupy 
a  nmaiJer  space,  bat  this  is  not  quite  oomcL  You 
know  thai  if  it  were  air  that  tilled  tins  apace, 
instead  of  water,  and  there  were  no  etcape  for  it. 
the  ran  would  fall  when  a  greater  weight  wa* 
placed  on  it;  for,  although  the  air  cannot  escape, 
it  ia  contented  to  occupy  a  (mailer  bulk,  I  hare 
bees  (apposing  that  toia  doea  not  occur  in  water, 
and  that  water  will  refuse  to  go  into  a  smeller 
apaee,  whatever  the  pressure.  But,  with  a  pit  IO- 
meter, it  is  easy  to  show  that  water  and  all  other 
substance*  will  submit  to  a  diminution  of  their 
bulk  when  subjected  to  pressure  j  and  wa  find  that 
this  diminution  for  water  is  I -20,000th  of  its  total 
balk  for  a  change  of  pressure  of  one  atmosphere,  or 
l-70th  of  its  volume  for  a  pressure'  such  as  we  find 
in  hydraulic  presses.  Now,  this  diminution  in 
bulk  is  far  too  insignificant  to  be  of  much  practical 
importance  in  hydraulic  machines,  and  we  may 
take  it  for  granted  that  whatever  weight  be  placed 
on  the  ram,  it  will  not  perceptibly  fall,  because  the 
water  refuses  to  become  smaller  in  bulk,  and 
because  it  cannot  escape  anywhere. 

Now  the  labourer  acta  on  his  lever,  forcing  down 
the  plunger.  The  water  here  is  just  like  the  water 
in  the  pre** :  it  tries  to  escape,  it  tries  to  bunt  this 
pump  banal,  it  resists  the  motion  of  the  plunger. 
The  question  is,  then,  what  fore*  on  the  plunger  is 
sufficiently  great  to  cause  motion.  There  is  a  law 
i  is  found  to  be  true  in  all  mi 


ordinary  machines.  In  the  hydraulic  press,  as  in 
any  other  machine,  the  mechanical  advantage, 


machines— the  law 
of  work.  The  work  done  to  any  machine  is  exactly 
equal  to  the  woik  done  by  the  machine,  unless  it  is 
stored  in  the  machine  or  wasted.  If  a  weight  of 
101b.  falls  slowly  6ft.,  noting  on  a  machine,  then 
the  machine  ha*  been  given  60  foot- pounds  of  me- 
chanical energy,  and  it  will  give  this  ont  again. 
The  machine  can  lift  61b.  ten  feet,  or  601b.  one 
foot,  or  1201b.  half  a  foot.  It  can  do  this  if  there 
it  no  friction  ;  it  cannot  do  more  than  this ;  it.  in 
all  practical  casts,  doea  lees  than  this.  A  machine 
can  store  energy  by  the  coiling  of  springs,  the 
lifting  of  weighty  parts  of  its  mechanism,  and  in 
other  ways,  and  its  main  method  of  wasting  is  by 
friction  at  rubbing  surfaces,  which  convert*  me- 
chanical energy  into  beat.  We  know,  than,  that 
the  work  given  to  this  machine  by  the  plunger  is 
equal  to  the  work  done  in  lifting  the  ram,  minna 
the  work  lost  in  friction ,  if  we  are  quite  sure  that 
the  water  is  just  in  the  same  average  state  of  c  m- 
pnssion  all  the  time.  For  yon  must  regard  the 
squeezing  of  the  water  and  the  elastic  yielding  of  I 
every  part  of  the  apparatus  as  yon  look  upon  the  ' 
coiling  of  a  spring— that  is,  as  a  store,  although 
but  a  small  store,  of  energy. 

The  hydraulic  press,  then,  may  be  looked  upon 
at  we  look  at  this  block  and  tackle  Fig.  1),  or  the 
machine  inside  this  wooden  case  (Fig.  2) ;  a  ma- 
chine that  will  give  out  undiminished,  except  by 
friction,  all  the  energy  we  give  to  it  Let  me  take 
pie  machine  (Fig.  2;.  to  illustrate  my 


You  see  that  when  the  weight  A  falls,  the  weight 
B  is  lifted.  In  considering  such  a  machine,  we 
first  find  oat  bow  many  feet  B  will  fall  when  A 
rises,  say  lft  Now,  I  find  that  B  falls  20ft.  when 
A  rise*  lft.  Suppose  the  weight  of  B  to  be  61b., 
in  falling  20ft.  it  give*  to  the  machine  20  x  6,  or 
120  foot-pounds  of  energy,  and  if  there  is  no  fric- 
tion in  the  machine,  this  same  amount  of  energy 
ia  devoted  to  the  lifting  of  A.  Now,  if  A  is  1201b.. 
then  in  rising  one  foot,  jnst  120  foot-pounds  of 
energy  will  be  consumed.  Wo  see,  then,  that  if 
there  is  bo  friction  in  this  machine,  61b.  at  B  onght 
to  be  just  able  to  support  1 201b.  at  A,  the  weight* 
being  inversely  proportional  to  the  speed  with 
which  they  fall  and  rise.  B  falls  twenty  time*  as 
fast  as  A  rises,  and  consequently  B  will  balance 
twenty  time*  its  weight  at  A, 

This  machine  ia  inside  a  box,  and  you  know 
nothing  of  how  the  falling  of  A  cause*  B  to  rise, 
but  when  you  are  told  that  there  is  no  coiling  of 
springs  inside,  and  no  friction,  yon  feel  sure,  from 
sjl  your  experience  of  nature  and  machinery,  that 
the  above  calculation  is  correct. 

If  we  opened  up  this  box  w*  might  find  out  how 
it  Is  that  when  B  falls  twenty  feet  A  only  rie*e  on* 
foot.  The  connection  may  be  through  a  million 
wheel*  and  lover*  or  only  on*  axle ;  oataid*  mea- 
surement is  enough  for  u*  without  au  inaid*  ex- 
anunstion.  Suppose  now  that  vary  careful  mea- 
surement* have  been  made  on  the  hydraulic  press 
when  it  is  in  action,  and  it  is  found  that  the  end  of 
the  lever  fall*  2,000  time*  a*  fast  a*  the  weight  on 
the  ram  i*  lifted.  Yob  know  that  if  there  is  no 
friction,  a  weight  of  lib.  at  (he  handle  will  balance 
a  weight  of  2,«KHb.  at  the  ram.  and  hence  a  weight 
of  1401b.  will  balance  a  weight  of  360  r" 
neerly  170  ton*.  This  yon  can  tell 
aniiniug  the  inside  of  the  machine. 

Different  experimenter*  give  different  results  as 
to  the  low  in  friction.  Baokine's  results  were 
about  20  per  cent,  of  Ion;  bat  Mr.  Hick,  of 
Bolton,  in  1867,  found  results  which  were  less  than 
one-tenth  of  Kankiae'a  It  is,  then,  vary  probable 


leaving  friction  out  of  account  simply  depends  on 
the  relative  velocities  of  the  plunger  and  the  ram. 
You  are  all  wall  aware  of  how  it  is  that  wheels, 
screws,  levers,  and  belts  diminish  or  increase  speed. 
How  doe*  the  hydraulic  press  effect  this  object  f 
Suppose  that  the  plunger  is  on*  square  inch  in 
section,  and  that  lin.  more  of  it*  length  1*  forced 
into  the  pump,  evidently  the  metal  take*  up  the 
place  of  an  equal  bulk  of  water,  or  one  cubic  inch. 
For  you  know  that  lin.  of  material,  on*  square 
inch  in  section,  contains  one  cubic  inch.  This  cubi  - 
inch  of  space  is  bow  occupied  by  metal,  and  it  used 
to  be  occupied  by  water,  and  the  water  ha*  found 
one  cubic  inch  of  (room  for  itself  somewhere  else. 
A*  w*  suppose  no  greater  coropreseion  of  the  water, 
and  no  yielding  of  the  side*  of  the  preu,  it  is 
evident  that  one  cubic  inch  of  the  ram  must  leave 
the  press  to  give  the  water  the  space  it  must  have. 
Now,  if  the  ram  is  100  square  inches  in  section, 
then  1- 100th  of  an  inch  ot  it*  length  contains  one 
cubic  inch  in  volume.  If  the  ram  lift*  through 
the  distance  1- 100th  of  an  inch,  it  will  therefore 
leave  one  cub; r  inch  of  room  behind  it  We  are 
not  concerned  with  the  shspes  of  the  end*  of  the 
plunger  and  ram  :  we  know  that  if  one  more  inch 
of  the  plunger  enters  the  water,  l-100th  of  an 
inch  of  the  ram  moat  leave  the  water ;  that  is,  the 
relative  speeds  ot  plunger  and  ram  are  aa  lin.  to 
1 -100th  Of  aa  inch,  or  a*  100  to  1.  The  plunger 
must  move  100  time*  aa  quickly  aa  the  ram,  and  by 
the  law  of  work,  if  there  was  no  friction,  a  force  of 
lib.  on  the  plunger  would  balance  a  force  of  1001b. 
on  the  ram.  We  know  the  mechanical  advantage 
then,  if  there  were  no  friction,  in  the  portion  of 
this  machine  from  Plunger  to  ram.  if  ere  know  how 
many  times  greater  is  the  area  of  the  ram  than  the 
area  of  the  plunger. 

So  much,  then,  for  the  mechanical  advantage  if 
there  were  no  friction.  And  now,  where  doe* 
friction  occur  in  the  hydraulic  pre**  r  It  occur*  at 
I.  Tb*  rubbing  surface  at  the  fulcrum  of  the  lever. 
This  is  the  friction  of  solid*.  2.  The  robbing  sur- 
faces of  the  two  gland*;  one  that  of  th*  plunger, 
the  other  that  of  tb*  ram.  Here  again  we  have 
friction,  as  if  between  solids.  3.  Erery  where  in 
the  water  where  there  is  motion.  This  is  fluid 
friction,  which  is  quite  different  from  that  of 
solid". 

You  know  the  nature  of  the  friction  at  th* 
fulcrum  of  the  lever,  or  any  other  mechanism  re- 
quired to  movethisplungir. 

Here  is  a  specimen  (Fig.  3)  of  the  leather  collar 
used  in  presses.  It  is  made  from  the  beet  leather, 
•aftcned  in  hot  water,  and  pressed  betweon  cist- 
iron  mould*  to  it*  present  shape,  the  pressure 
gradually  increasing.  It  is  then  left  for  several 
days  under  pressure  in  th*  mould.  The  watte  get* 
behind  this  leather,  and  pre- lea  it  tightly  against 
the  ram.  Th*  friction  seems  mainly  to  occur  at 
the  part  A,  and  Increases  as  the  pressure  of  the  water 
increase*  Mr.  Hick  found  that  there  does  seem  to. 
be  much  friction  at  th*  poriion  between  A  and  B, 
and  the  efficiency  of  the  press  ia  but  little  altered 
by  making  A  1)  greater  or  less.  It  is,  however, 
asserted  by  some  maker*  of  press**  that  th*  dis- 
tance A  B  is  of  importance ;  but  1  rather  think  that 
this  is  on  account  of  deterioration.  The  part  B  A 
it  constantly  being  in  states  of  tension  and  cum- 
preswon,  and  i*  liable  to  crack.  Wheu  th*  leather 
deteriorate*,  much  time  is  wasted  in  renewing  it 

Hemp- packing  is  invariably  used  instead  of  the 
leather  collar  .it  l.»w  pressures ;  some  manufacturers 
never  use  hemp  or  cotton  when  the  water  has  a 
greater  pressure  than  7001b.  per  square  inch,  but  Mr. 
Twaddell  and  other*  use  hemp  to  2,000lb.  per  square 
inch. 

In  Fig.  8  you  will  ***  the  form  of  indiarubber 
cup  used  in  hydraulic  jack*  and  bear*.  It  is 
moulded  in  this  form,  and  is  fastened  to  th*  and  of 
this  ram  by  mean*  of  a  screwed  bolt  anil  metal 
washer,  as  shown  in  the  figure.  The  water  pres- 
suro  keep*  it  tight  against  the  cylinder  at  th*  point 
and  this  is  where  the  friction  occurs.  The  friction 
between  lubricated  leather  or  hemp,  or  rubber  and 
metal,  follows  the  law*  of  solid  friction,  and  we 
have  now  described  what  friction  of  this  kind 
occurs  in  hydraulic  presses.  The  remaining  source 
of  loss  of  energy  it  the  fluid  friction.  In  ordinary 
machine*  tb*  friction  occur*  at  th*  rubbing  surfaces 
of  solid  bodies,  and  such  friction  is  proportional  to 
the  load,  and  it  almost  altogether  independent  of 
speed.  If  anything.  It  is  greatest  at  very  slow 
speeds.  H-re  is  an  apparatus  (Fig.  4)  which  I  de- 
signed in  Japan  to  measure  the  friction  between 
slider*,  X,  of  all  these  different  material*,  and  this 
cast-iron  wheel,  with  very  different  load*  oa  the 
slider*,  and  very  different  speeds  of  the  wheel. 
You  observe  that  the  slider  it  at  reet,  and  that  it* 
force  of  friction  with  the  rim  of  the  wheel  i*  just 
balanced  by  the  weight  in  this  scale  pan.  Th* 
result  is,  that  there  Is  no  great  difference  in  the 
friction  at  different  speeds,  and  that  the  friction  is 
proportional  to  the  losd  on  th*  alioer.  What  then, 
it  the  explanation  of  the  well-known  curious  fact 
about  railway  brake*  It  is  Urn  in 
ia  no 

block  is  rapidly  worn  away, 


ia  a  Jitc 


thus,  in  one  of 
«iw/  inches  in 
minute*. 

What,  now,  are  the  law*  of  fluid  friction  .'  Ono 
fact  i*  wall  known  to  everybody,  namely,  that 
water  is  easily  changed  in  shape.  It  tales  ;».. 
shape  of  any  containing  vessel,  A  bar  of  steel,  if 
placed  in  a  vessel,  would  probably  remain  a  bar 
for  ever ;  it  would  not  flow  over  the  bottom  of  the 
vessel  aa  water  does.  Now  we  have  every  grada- 
tion in  character  between  steel  and  water.  Steel 
cut  certainly  be  m«de  to  flow.  It  i*  drawn  cnt  into 
pianoforte  wire.  Many  of  yon  are  aware  of  M. 
frrsca's  interesting  observations 


the 


Sow  of 


metal*.  Yon  have  all  seen  copper  wire*  drawn, 
and  you  know  that  many  metals  can  be  beaten  or 
squirted  out  into  other  shape*  without  melting 
them ;  bat  a*  a  rale,  great  pressures  are  needed  to 
perform  these  operation*.  But  tb*  peculiarity  of 
all  substances  which  we  call  fluid  is  this,  they  will 
flow  and  change  their  shape,  even  whim  very  small 
force*  *ct  upon  thesa.  Thus,  you  all  observe  this 
very  rigid-looking  bituminous  material,  which 
breaks  with  a  glassy  fracture.  Now  that  material 
is  a  fluid.  If  I  leave  it  piled  op  on  this  soup-plate, 
yon  wiU  find  that  after  some  day*  it  will  have 
covered  the  bottom  of  the  plate,  end  that,  although 
it  flows  vary  slowly,  it  doe*  Sow,  even  under  the 
influence  of  it*  own  weight  Here,  again,  i*  a 
•tick  of  **eling-wax.  Y'ou  **e  that  I  can  ns*  it 
lik*  a  piece  of  wood  to  po*h  or  pull  other  object* 
with.  But  if  I  support  it*  two  ends,  and  leave  it 
to  iteelf.  evea  it*  own  weight  is  sufficient  to  cause 
a  gradual  bending,  which  is  quite  perceptible  after 
a  few  day*.  Now.  between  this  rigid-looking 
black  maw  and  this  liquid-looking  tar,  I  can  obtain 
every  gradation  of  fluidity,  and  all  such  substances 
are  said  to  be  viscous  liquid*.  A  liquid  yield* 
perhaps  slowly,  perhaps  rapidly,  but  it  yields  to 
•light  stresses  tending  to  make  it  change  lU  form. 
Of  coarse,  water  yields  much  more  rapidly  than  any 
of  these  substances,  but  there  is  a  certain^amnniit 


FlO.  7. 


give*  rite  to  what  we  nsually  term  friction.  If  a 
man  attempt*  to  dire  into  water  unskilfully,  anrf 
fall*  prone,  yon  know  that  the  water  offer*  a  very 
considerable  resistance  to  a  change  of  shape.  Now 
this  resistance  is  not  quite  what  I  am  talking aWvit. 
This  is  mainly  the  resistance  that  any  body  offer* 
to  being  rapidly  »»t  in  motion.  If  vou  came  colli- 
ding  against  the  end  of  the  most  frietionlas*  carriage 
yon  would  also  experience  its  resistance  to  suddenly 
being  set  in  motion  ;  whereas  the  constant  steady 
resistance  to  motion  which  the  carriage  experience* 
wben  moving  with  a  uniform  velocity  is  called 
friction.  What  I  am  rather  referring  to  i*  the  re- 
•ietenoe  to  th*  motion  of  water  in  a  pipe,  the  re- 
sistance to  the  steady  motion  of  a  ship. 

Fig.  5  shows  a  hollow  cylindric  body,  F,  (up- 
potted  so  that  it  cannot  m«ve  sidewise,  sod  yet  •  > 
that  its  onlv  resistance  to  taming  i*  due  to  the 
twilt  it  would  give  this  suspension  wire  A.  C  C 
water  or  other  liquid  filling  th*  apace  I 
cylindric  surfaces  D  D  and  E  K.  and  w 
side*  of  F.  When  th*  vessel  DDE  St*  I 
the  water  moving  put  the  surface*  of  F  tend*  to 
make  F  tarn  round,  and  thi*  frictioaal  torque  i* 
resisted  by  th*  twist  which  1*  given  to  tba  wire. 
The  amount  of  twist  in  the  wire  give*  us,  then,  i 
measurement  of  the  viscosity  of  liquid*,  and  in- 


tent there  i*  usually  much  )«**  than  20  per  carut.  of  E  the  explanation  of  the  well-known  curious  fact 
lo*.  ia  hand-work,  d  hydraulic  pre.se..  about  railway  brakes  ?   It  ia  thU-in  experiments 

Let  as  now  consider  why  it  is  that  hydr.ulic  on  railway  brake*  there  is  no  true  friction ;  the 
mvAiae*  have  so  much  grea'or  an  efficiency  than  '  material  of  the  brake  block  is  rapidly  worn  away ; 


condition*. 

Fluid  friction  may  b*  Illustrated  by  similar  and 
equal  cylinder*  of  brass,  which  you  let  hanging  in 
air,  waier,  and  oil.  Yon  will  observe  that,  when 
the  suspension  wlresare  twisted  and  let  go,  t 

ut  is 


vibrate  like  the  balance  of  a  watch.  Bat  is  only  the 
j  one  which  vibrate*  In  air  that  go**  on  vibrating  for 
I  a  long  time ;  the  one  in  water  keep*  up  it*  motion 
longer,  however,  than  the  on*  in  oil,  (bowing  that 
there  is  more  fri  tional  re*i.tanoe  in  oil  than  ia 
water,  and  in  water  than  in  air.  The  rate  of  dimi- 
nution of  .wing  t>ll.  us  tb-  viseon*  friction  of  th* 
fluid.   Similarly,  the  rate  ot  diminution  of 
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of  the  vibrating  flnida  fa  two  U  tubss,  on*  con- 
taining w.t  r  and  th*  other  oil,  talla  us  about  the 
relative  coefficient*  of  vi.eo.ity  of  the  liquid*. 

From  experiment,  it  ia  found  that  th.  foroo  of 
friction  in  water  U  proportional  to  the  wetted  aur- 
f  ace  whore  friolion  oceare ;  it  la  proportional  to  the 
speed,  if  the  apeed  ia  email,  bat  it  increases  much 
more  quickly  than  the  apeed  doaa.  Thus,  at  tho 
velocities  of  1,  2,  3,  Ac,  inches  per  second,  the 
friction  ia  proportional  to  the  numbers  1, 2,  3,  4c, 
whenae.  at  the  velocities  of  1,  2,  ;:  yards  per 
second,  the  friebou  ia  proportional  to  the  number* 
1.  4,  9,  it  At  small  velocities  such  a*  these 
<- Winder*  experience,  three  time*  the  apeed  means 
three  time*  the  friction;  whereas,  at  great  veloci- 
t>-(.  *uch  as  those  of  ships,  three  times  tho  apeed 
tii  ans  nine  or  more  times  the  friction.  You  tee, 
then,  that  friction  In  fluids  U  proportional  to  the 
»?»«d  if  the  apeed  U  malt;  to  the  square  of  tho 
•  peed  if  the  speed  is  greater  ;  and  at  the  greatest 
speed*  the  friction  incrvasee  even  more  rapidly  than 
ty>auu*raof  the  apeed.  Hven  iu  such  a  fluid  as 
air.  the  rtaiataace  to  the  motion  of  a  bullet  ia  pro- 
portional to  the  cube  of  the  speed.  That  ia,  a  bullet 
of  tsrie*  the  velocity  meet*  with  eight  times  the 
f.-ictional  rsristanee  from  the  atmosphere. 

Again,  it  has  been  found  that  the  friction  is  much 
♦be  iin«  whatever  bo  the  pleasure.  Thus  it  is 
f  'und  that  when  this  cylinder  apparatus  and  water 
»re placed  iu  the  receiver  of  an  air  pump  there  ia  ex- 
actly the  same  stilling  of  the  vibration..  Here  la  an 
apparatus  Fig.  6)  which  illustrate*  the  fact  Water 
tend*  to  pas*  from  veasel  a  to  vowel  n  by  means  of 
t!.u  long  tube.  Whether  the  tub-is  in  {opposition 
Fig.  6  or  Fig.  7,  wo  hod  the  same  flow  through  it.  the 
s  .msqoantity  of  water  pastes  thrsugh  it  per  second ; 
although,  a*  you  eee,  the  preemro  of  the  water  fa 
tho  tube  in  the  position  of  Fig.  7  ia  very  much 
greater  than  fa  Fig.  G. 

Again,  fluid  friction,  for  even  considerable 
relocati**,  doe*  not  seean  to  depend  much  on  tbo 
roughness  of  the  solid  boundary. 

You  see  now  that  fa  a  hjdnnlie  pre**,  where 
the  flow  of  water  is  everywhere  alow,  there  e.nnot 
b->  much  leas  on  account  of  fluid  friction.  What- 
ever loas  there  ia  must  occur  iu  the  narrow  passages, 
where  the  velocity  ia  more  considerable  than  fa  the 
pr-a*.  But  the  grand  distinction  between  it  and 
ether  mechanisms  lit*  in  the  fact  that  when  the 
motion  i*  extremely  ilow,  the  fluid  friction  is  ex- 
tremely smalt.  The  friction  of  the  fulcrum  of  th* 
lever  we  know  about  The  friction  at  the  gland*  is 
limply  due  to  the  fact  that  metals  nib  on  leather  or 
hemp,  and  the  praarare  bttween  the  rubbing  sur- 
fer. «  (wing  proportional  to  tbe  load,  the  quasi  solid 
fncti  hi  sa  rJao  proportional  to  the  load.  It  is  the 
friction  at  these  two  stufnag-boxe*  or  gland*  which 
makes  up  the  loa*  of  power  in  all  auch  machines  as 
I  am  speaking  about.  For  fa  all  the  machines  which 
I  am  speakiug  about  to-night  the  water  velocity  is 
•mall,  and  tbe  water  friction  can  ho  neglected. 

8a  (mall  indeed  u  the  fluid  velocity,  that  when 
oil  i*  used,  the  loa*  would  be  much  ih« 
1'robably  honey  or  tar  would  not  Rive  verv  different 
r.sulti;  but  the  more  vieoou*  mixture*  of  tar  and 
pitch  would  bo  unsuitable,  because  in  these  the  fluid 
friction,  at  even  such  small  velocities  as  we  have  to 
consider,  Would  be  considerable.  I  want  yon,  how 
ever,  to  recognise  the  fact  that  even  solid  pitch 
would  act  as  a  fluid  fa  the  hydraulic  pre*.  ;  bit  to 
obtain  the  tame  mechanical  advantage  a*  with 
water,  you  would  require  not  to  make  more  than 
cue  stroke  of  th*  plunger  per  month,  and  yon  would 
need  to  take  exceptional  precautions  a*  to  escape  of 
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FIREPROOF  cement  ia  made  from  a  material 
found  fa  the  Etf el  Mountain*.  It  i*  atlrged 
by  eminent  professional  men  to  be  the  only  material 
ot  the  kind  which  poweese*  beside*  iu  plastic 
qualities  the  virtue  of  being  fireproof.  Moistened 
with  water,  thia  cement  form*  an  elastic  mass 
which  can  be  axpoead  when  dry  to  great  beat  with- 
out shrinking  or  showing  any  cracks.  Tit*  mod* 
of  ita  preparation  ia  aa  follows :— The  cement  ia  to 
be  well  mixed  fa  a  dry  state,  a  small  quantity  of 
water  is  added  and  mixed  well  together.  As  a 
mortar,  it  can  be  need  fa  the  ordinary  way.  In 
lining  furnace*,  however,  ear*  must  be  taken  to 
pre**  the  cement  well  into  the  wall*,  so  a*  to  leave 
a  smooth,  even  surface,  as  whan  dried  by  the  air 
tbe  cement  easily  crumbles,  and  will  not  harden  till 
ignited.  Moreover,  it  must  not  be  treated  roughly 
until  it  ha*  been  well  burnt  Crack*  fa  furnaces, 
retorts,  Ac,  should  be  well  cleansed  and  acraped, 
and  if  possible  roughed  before  appl)  Ing  the  cement. 
Th*  port*  to  be  mended  should  be  damped  before- 
hand. An  analysis  by  Dr.  Bischof,  of  Wiesbaden, 
give*  the  following  result* :— Th*  cement  ia  a  pale 
Ktey,  gritty  substance,  conaiatfag  of  a  good  deal  of 
hue  duet,  with  angular  and  nuud  particles  of 
quartz.  When  mixed  with  water  it  Is  very  sticky, 
compact,  and  easily  moulded.  In  100  parts  of  the 
material  dried  at  120°  C.  then 


Clay  earth   1018 

Silica,  chemically  combined   11  03 

Silica,  mechanically  mixed  (sand)   73  58 

Iron  oxide   (Hi 

Lime   :.  0  23 

Magnesia    0  17 

Potassium   0  99 

Loaabyheat   3  40 

100  05 

Aa  will  be  seen,  the  quantity  of  fusible  matter, 
auch  a*  iron,  Ac.,  it  very  small  indeed,  if  any. 
Under  the  Are  treatment  the  cement  abowed  the 
following  result* :— After  being  heated  to  silver, 
smelting  heat,  or  about  1,000  C,  the  cement 
turned  to  a  grey  colour,  speckled  with  a  few  black 
spot*,  tho  fracture  being  earthy  and  porous. 


TESTS  OF  DOUBLE  BAW  HIDE 
BELTS • 

HAVING  made  some  teat*  of  new  riveted 
double  so-called  "  raw  bido"  (semi-tanned 
and  fulled)  belt*  on  a  3Cin.  new  wooden  pulley, 
with  lsnu  arc  of  contact  and  tensions  of  251b.  and 
SOlb.  per  inch  of  belt  width,  I  And  them  as  follows . 
With  the  grain-aid*  next  th*  pulley  (both  grain- 
side*  were  out,  aa  is  usual  with  tanned  leather 
beta)  the  grip  with  1151b.  tension  per  inch  was 
2001b.,  and  with  501b.,  4001b.  It  thus  aeema  that 
in  the  case  of  thia  4in.  new  double-fulled  leather 
belt,  on  that  new  36in.  wooden  pulley,  with  180° 
arc  of  contact,  doubling  the  tension  more  than 
double  th*  grip,  th*  latter  being  aa  100  to  230. 

Comparing  the  grip  of  the  double  belt  with  that 
of  a  afagle  belt  of  the  aame  material,  under 
tho  aame  condition  (grain-side  to)  wo  find  as 
follow*  i 

Ratio  showing 

Tension  per  inch   Siogle.   Double,    faflueoon  of 

thickneea. 

251b.  ..300  2fVt  OfiSj 
50lb.      ..400         4o0  1  15 

Ratio  showing 

influence  of        1  33       2  30   

tension. 

Those  results  are  curious,  and  would  indicate, 
without  looking  into  the  matter,  that  with  new 
riveted  double  "fulled"  bells  on  36in.  new 
wooden  pulleys,  with  1M>-  contact  and  tensions  of 
251b.  and  60lb.  per  inch  width-(l)  With  light 
a  double  belt  will  not  grip  a.  well  aa  a  singlo 
(2)  With  heavy  tensions  a  double  belt  will 
drive  more  than  a  single  one.  (3]  Both  single  and 
double  belts  drive  better  with  heavy  than  with 
light  teniiona.  (4)  The  influence  of  tension  is 
u.ore  marked  with  double  than  with  single  belts. 
In  reference  to  "  raw  hide  "  belts  there  are  some 
that  get  hard  after  running  a  while,  while  others 
remain  pliable  and  elastic.  By  "  elaatie  "  I  do  not 
mean  that  they  stretch  so  as  to  necessitate  being 
taken  up  constantly  ;  for  a  belt  that  oerds  taking 
up  everv  little  while  is  not  elastic  If  it  were  elastic, 
ihe  local  extension  in  length  while  fa  oontact  with 
the  pulley  would  be  counteracted  fa  each  portion 
as  soon  as  it  got  round  to  slack  side.  I  want  to  be 
particularly  understood  as  repudiating,  as  yet,  any 
general  formula)  or  statements  covering  the  work- 
ing of  belt*  on  pullers  whore  all  the  condition*  are 
not  stated.  Some  of  my  notea  may  seem  to  con- 
tain needles*  repetitions  ;  but  they  are  cautionary 
limitation*.  If,  after  making  my  teat*  of  saw 
single  leather  belts  on  new  east-iron  pulleys,  I  had 
formulated  th*  rule  that  new  leather  bolts  drive 


batt 
badly" 


flesh  sid.  to  the  pulley,  1 1 
"out"  on  the  subject  of  sen 


AUTOMATIC  ADJUSTABLE 
EXP0SER  * 

rib*  daya  of  wet  plates,  exposure*  of  5,  10,  16 
second,  to  a  minute,  or  mora,  with  large  stops, 
ware  the  rule,  and  could  easily  be  regulated  by  the 
saoonda-hand  of  a  watch.  With  the  advent  of 
gelatine  emulaiona,  however,  condition*  were 
changed;  few  plate*  now  manufactured  an  lass 
than  ten  times,  and  many  twenty  or  more  time*, 
a*  rapid  a*  wet  collodion.  These  plate*,  admitting 
readily  of  exposure*  of  a  fraction  of  a  second, 
brought  quite  a  new  range  of  subject*  within  th* 
range  of  photographer*,  of  which  they  were  eager 
to  avail  themselves,  and  have  lad  to  the  invention 
of  innumerable  appliances  for  opening  and  closing 
lanae*  rapidly,  with  the  molt  of  an  indiscriminate 
shooting  fa  all  directions.  Photographers  are, 
however,  now  beginning  to  apply  the  aame  criterion 
to  picturea  of  objects  in  motion  aa  to  other*,  and, 
consequently,  there  ha*  arisen  a  want  for  a 
properly  adjustable  rapid  shutter  to  meet  varying 
condition*.    In  confirmation  of  tbeee  remark*,  I 


Paas  round  for  inapection  two  photograph* -oo*  of 
th*  Khedive  of  Egypt's  yacht  passing  np  the  Sum 
Canal  at  about  seven  miles  per  hour,  taken  with 
the  third  atop  of  a  portable  symmetrical  ;  the 
second  is  a  Sea  View  off  Cape  Bon,  taken  from  the 
deck  of  a  steamer  going  nine  knot*  an  hour,  at 
aix  o'clock  fa  the  evening,  with  aame  lens,  full 
aperture.  Both  wen  taken  on  Mr.  Bennett'* 
ordinary  plate*.  I  do  not  pas*  them  round  as  good 
photographs,  which  they  are  not,  but  merely  to 
confirm  this  statement,  and  to  ahow  that  the  plate* 
wen  altogether  ahead  of  my  power*  of  exposure. 
Again,  for  ordinary  landscape  work,  even  the 
slowest  lens**  have  now  to  be  stopped  down  as  tar 
M  possible  to  obtain  a  regulatable  exposure,  and 
aome  of  my  friend,  apparently  think  little  of  two 
seconds  with  the  smallest  stop  of  a  landscape  lens. 
Now  I  think  I  may  affirm  that  supposing  two 
seconds  to  be  a  fair  average  exposure,  unaided 
humanity,  acting  directly,  is  unable  of  itself  to 
make  tbe  minute  addition*  or  subtractions  from 
this  which  varying  light  and  the  exigencies  of 
in  demand,  and  that  we  may  so  account  for 
of  the  over  and  under  exposed  gelatine 


lj*.uy,  lur  puijti  .cn  ui  L-ufii^u 

plate*,  the  need  of  aome  appl 
alwaye  give  correctly  tbo  mm* 
posure  that  may  be  desired  ia 


•  By  Josnr  K.  UiLLsasr.  Af 
the  Franklin  Institute. 

•  BfG.  L.  Asnrmni.  Abstracted  f 
before  th*  Photographic  ooctety. 
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plate*  of  which  most  photographer*  must  have 
aome  stock.  And,  while  on  thia  topic,  I  may  aay 
that  generally  I  do  not  think  that  photographer* 
take  sufficiently  Into  consideration  toe  effect  pro- 
duced by  shutter*  opening  from  tbe  centre,  unlee* 
placed  between  the  lenses.  Sine*  the  advent  of 
photography,  one  of  tbe  chief  aim*  of  optician*  has 
been  to  devise  lenses  to  give  aa  equal  illumination 
aa  possible  ;  and  this  will  be  found  fa  their  cata- 
logues advanced  as  one  of  the  chief  point*  fa  a 
good  lens,  as  undoubtedly  It  is.  But  by  ua'.ng  abutter* 
opening  from  tbe  centre  we  throw  away  thia  ad- 
vantage. 

Laatly,  for  purposes  of  comparison  and  testing 
.ppliano*  which  will 
or  any  other  ea- 
sy be  desired  is  obvious.  Having 
now  glanced  at  some  of  the  reasons  which  make  it 
desirable  that  we  should  posaesa  an  easy  means  of 
obtaining,  accurately,  aa  short  exposures  aa  may 
be  required,  I  will  deacribo  th.  method  I  have 
taken  to  acconipliah  thia,  and  which  I  trust  may 
meet  with  your  favourable  criticism  and  approval. 
After  much  consideration  of  the  various  means 
available  for  the  oorrrct  regulation  of  abort  interval* 
of  time,  there  ultimately  appeared  to  be  two  me  the  da 
only  which  promised  any  chance  of  euccea*— a 
clockwork  train  controlled  by  a  balance  wheel,  and 
on*  controlled  by  a  revolving  fan.  This  deduction 
has  aface  bean  folly  confirmed  by  other*.  Now  a 
movement  ooa  trolled  by  a  balance  wheal  would  be 
so  complicated  and  expensive  to  construct  a*  to  pot 
it  out  of  the  question  altogether.  Toere  remains, 
therefore,  only  the  clockwork  train  governed  by  a 
revolving  fan.  1  had  thi*  theoretical  fact  fa  my 
miud,  but  oould  neither  see  nor  devise  a  shutter  to 
which  it  might  be  applied,  and  which  at  tbe  aame 
time  seemed  to  fulfil  other  necessary  condition*, 
until,  at  a  technical  meeting  last  autumn,  Captain 
Abney  itated  that  the  abutter  he  found  most  suc- 
cessful was  a  drop- action  with  a  long  drop,  and 
attached  to  the  camera  by  a  short  bag,  so  a*  to 
avoid  any  chance  of  shake  or  vibration.  Ho  also 
added,  that  with  thia  abutter,  accelerated  by  elaatie 
band*,  b*  had  been  enabled  to  obtain  expoaurea  of 
1-SOth  of  a  second.  I  perceived  at  one*  the 
excellent*  of  hi*  auggeation ;  but  before  using  it  a* 
a  regulatable  shutter  there  were  two  objections  to 
surmount — the  length  and  tho  practical  impossi- 
bility of  arreeting  it  halfway  for  purposes  of  regu- 
lation without  »oon  straining  the  apparatus.  The 
first  was  obviated  by  dividing  it,  so  to  speak,  into  two 
portion*,  and  using  two  shutters,  one  to  rise  and  one 
to  fall,  by  which  meana  the  length  was  reduced  to 
nearly  half,  and  the  foreground  obtained  a  slightly 
lunger  exposure  than  tbe  sky,  whUe  erTeetiveneas 
was  in  no  way  sacrificed  The  second  objection 
wat  also  removed  by  tbe  same  mean*,  a*  the 
opening  and  closing  slide*  were  separate,  and  could 
be  made  to  act  quite  independently  of  each  other. 
To  anyone  deainog  a  simple,  compact,  and  very 
radid  abutter,  correct  fa  principle,  hut  giving  one 
length  of  expoeure  only,  I  can  recommend  this 
action.  Both  slide*  an  held,  when  *et,  by  catches ; 
and  th*  opening  slide,  after  traversing  1'*  course, 
release*  the  closing  one  automatically .  Thi*  is  the 
form  of  .hotter  I  prefer,  and  have  adapted  to  my 
regulating  apparatus,  though  1  now  see  that  several 
of  the  forms  at  present  fa  vogue  could  be  made  to 
work  with  it 

It  will  be  remembered  that  the  two  slide*  of  th* 
shutter  an  bald  fa  their  place*,  when  set  by  two 
catches ;  these  catches  have  each  an  arm  project- 
ing at  right  angles  through  the  cover  of  the  shutter 
Now  the  problem  is  to  withdraw  thaws  catches 
mechanically  at  any  required  interval  of  time.  To 
do  this.  I  fix  a  small  bras*  case  on  tho  surface  of 
the  shutter,  and  projecting  about  ball  an  inch  ;  fa 
the  centra  of  this  oaae  is  a  long  spring,  with  stop- 
work,  to  prevent  its  being  turned  mare  than  ones 
fa  winding,  so  as  to  secure  as  equal  a  pull  a*  pos- 
sible ,  geared  to  this  spring  ia  a  train  of  two 
wheel*  end  pinion*  rotating  a  small  fan  (which 
first  mad*  too  largo  I*  snipped  down  until  the 
apparatus  revolves  at  the  proper  rate,  or  aa 
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adjustable  fan  may  be  wwl)  ;  on  the  opposite  vide 
of  the  tpring-barrel  to  the  fly  there  it  another  cog- 
wheel n(  rather  leu diameter  than  the  spring,  the 
arbor  ol  which  project*  through  the  fcrau  am  ; 
on  thil  arbor,  about  Jin.  above  the  surface  of  the 
com,  a  brmaa  disc  i*  fixed,  which  rtTolves  at  a 
steady  and  uniform  rata  when  the  fan  ia  released. 

To  connect  thi*  duo  with  the  eatchea  of  the 
■hotter,  on  the  underside  of  it  it  fixed  a  projecting 
pin,  while  a  movable  arm  with  a  spring  carries 
another  pin,  which  can  be  placed  in  any  one  of  a 
aeriea  of  properly  graduated  holea  round  the  edge 
of  the  dice.  Woes  the  dies  roUtea,  tbete  two  pins 
come  in  contact  successively  with  two  levari  work- 
ing on  central  pivots,  the  other  ends  of  which  are 
directly  fastened  to  the  two  projecting  arms  of  the 
catches,  holding  the  shatters,  when  set,  by  light 
metal  strips  withoot  the  intervention  of  any  other 
mechanism  Whenever,  therefore,  its  pin  movee 
one  of  these  levers  the  corresponding  shutter  ia 


In  order  to  show  at  a  glance  the  fraction  each 
graduation  represents  without  unnecessary  en- 
graving, I  divide  the  diac  by  radii  into  J. second 
intervals.  In  the  angle  formed  by  the  first  two  of 
these  it  placed  the  fraction  12-24th,  l-2tth  being 
the  interval  between  the  graduations,  and  twelve 
being  the  number  of  them  in  the  {-second  space. 
This  fraction  is  repeated  below  as  6-12tht,  the 


As  at  present  made,  the  longest  exposure  obtain- 
able  ia  2)  seconds,  and  the  shortest  l-24th  of  a 
second.  If,  however,  it  were  desired,  the  disc 
might  easily  be  made  to  rotate  In  a  minute,  when 
all  the  exposures  would  be  multiplied  by  twenty. 
Or,  on  the  other  hand,  it  might  be  made  to  move 
round  in  one-third  of  a  second,  when  all  the  ex- 
posures would  bo  divided  by  nine,  and  the  shortest 
would  be  the  216th  part  of  a  second,  provided  the 
shutter  could  be  made  to  act  in  so  short  a  time, 
which  there  stems  no  difficulty  in  accomplishing, 
though  I  have  not  yet  actually  tried  it-  The  gra-  | 
duation  of  the  disc  it,  of  course,  quite  arbitrary. 
I  will  now  describe  my  own  proposal,  but  shall 
nevertheless  be  glad  to  receive  suggestions.  I  havo 
made  the  disc  to  revolve  in  three  seconds,  because 
I  think  longer  exposures  can  be  regulated  by  the 
watch  or  by  counting  with  sufficient  accuracy, 
using  the  clockwork  in  this  case  only  to  open  and 
close  the  eipoeer,  by  stopping  it  after  the  first 
abutter  has  risen  until  it  it  time  to  end  the  expo- 
sure by  letting  the  second  shutter  fall.  For  a  long 
time  1  was  doubtful  whether  to  graduate  the  disc 
decimally  or  not,  but  have  come  to  the  conclusion 
that  the  number  twelve  being  so  much  more  inti- 
mately connected  with  the  measurement  of  time 
than  the  number  ten,  and  also  as  it  offered  many 
more  convenient  fractions,  that  it  was  the  better. 
I  have  therefore  graduated  as  follows: — The  first 
i  second  to  24ths,  giving  these  convenient  frac- 
tions, besides  four  others— 1 -24th,  1-I2th,  1-Sth, 
l-Cth,  l-6th,  l-4th,  1-trd,  and  4  of  a  second.  The 
second  1  second  to  12ths,  giving  amongst  othett 
the  following  -2- Srds,  3-lths,  5-tiths,  and  1  second. 
The  third  J  second  to  6tht  The  fourth  i  second  to 
Gths.  The  fifth  |  second  to  4tht.  That  is  to  tay, 
twenty- seven  progressiva  txposarei  within  2J 
seconds. 

The  first  drawing  gives  a  front  view  of  the  expoeer, 
with  the  outer  covering  taken  eff,  to  show  the 
action  of  the  catches. 

of  the 


inp  classes  in  Ireland  by  the  establishment 
trade  schools,  and  the  introduction  of  new  metn« 
of  livelihood  in  the  a  gri  cultural  districts. 

It  ia  proposed  to  establish  a  first-clan  technical 
school  in  connection  with  University  College, 
Nottingham.     Ths  Drapers'  Company  I 


I' 


denominator  representing  the  space  between  the 
graduations  in  the  second  4  second,  and  the  nume- 
rator representing  the  value  of  the  first  )  second 
in  terms  of  the  second  :  second,  so  as  to  continue 
the  fraction  on,  and  so  on  round  the  disc.  Though 
this  may  seem  a  little  complicated  at  first,  yet  I 
think  a  few  minutes*  study  of  its  principle  will 
enable  anyone  to  place  ths  movable  arm  in  the 
graduation  required  at  a  glance.  Messrs.  Watson 
and  Sons,  High  Holborn,  are  making  the  shutter 
for  sale,  and  will  no  doubt  abow  it  to  anyone 
interested. 
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Figure  1—  A.'  A,  arms  of  the  two  catches  holding 
the) eliding  shutters  when  set;  B,  aperture;  C. 
clockwork  case ;  D.  rotatory  disc,  with  fixed 
projecting  pin  at  E  and  movable  arm,  now 
placed  at  F;  QG',  two  levers  coming  in  content 
with  projecting  pins  on  revolving  disc;  HH. 
metal  strips  connecting  levers  with  catches  ;  L. 
lever  and  spring  which  releases  the  clockwork 
when  set ;  M,  nut  for  winding  spring. 

Ths  dimensions  are— Length,  81in. ;  breadth,  tin.  ; 
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TRK  number  of  known  small  planets  hat  lieen 
ii  creased  by  Dr.  J.  Paliaa  to  229,  making 
3(>  of  those  bodies  discovered  by  him.  The  last 
two  were  discovered  by  Dr.  Falisa  on  August 
10  »ud  22;  they  arc  equal  to  about  12)  mas;, 
stars  in  brightness. 

The  Arctic  meteorological  observing  party  in 
Finland  reached  their  station  at  Sodankyla  in 

August  15. 

The  new  telescope  for  the  HaUted  Observa- 
tory, Princeton,  Now  Joreey,  is  nearly  ready 
for  work.  For  (he  present  It  ranks  as  the 
second  large  teleeoope  in  the  United  States,  the  1 
object-glass  having  an  aperture  of  23in.  The 
lenses  of  the  o.g.  are  nearly  Tin.  apart — an 
arrangement  which  has  been  adopted  to  allow 
of  the  free  circulation  of  air,  and  thna  obts'o 
rapid  equalisation  of  temperature,  while  pre- 
venting  "  ghosts  "— i.e.,  reflections  between  the 
lenses.  The  telescope,  which  was  constructed 
by  Alvan  Clark  and  Sons,  is  supplemented  by  a 
fine  spectroscope  similar  to  that  at  Greenwich, 
made  by  Hilger,  so  that  Prof.  Young  is  now 
fairly  equipped  with  instruments  suitable  for  his 
researches. 

The  intereeeaional  fiold-day  of  the  Liverpool 
Astronomical  Society  took  place  on  Saturday 
last,  when  after  a  pleasant  ramble  around  the 
sandhills  of  West  Kirby  and  the  neighbourhood 
of  Thurston,  where  is  an  ancient  monolith  from 
which  the  village  is  supposed  to  be  named,  the 
members  were  hospitably  entertained  at  the 
house  of  the  Rev.  T.  K.  Espln.  Messrs.  R.  C. 
Johnson  and  Espin  were  nominated  president 
and  vioe-president  retpectWely.  The  executive 
of  the  Society  has  been  strengthened  by  the  co- 
operation of  other  Fellows  of  the  R.A.8., 
of  whom  have  promised  papers  for  the 
session,  which  opens  on  Monday,  Oct.  3. 

Considerable  progress  hu  been  made  with  the 
collation  of  the  vast  amount  of  information  col- 
lected by  the  Commissioners  on  Teccnical  In- 
struction. Prof.  Roscoe  and  Mr.  Swire  Smith 
are  occupied  in  reporting  on  the  industries  and 
schools  In  the  neighbourhood  of  Kendal  and 
Barrow.  Mr.  Wood  all,  MP.,  and  Mr.  Redgrave 
aro  travelling  in  the  Blank  Forest,  while  Mr. 
Samuelsxro,  M.P.,  and  Mr.  P.  Magnus  have 
as  to  the  possibility  of 


0  per  annum  for  five  years,  with  an 
£200  in  the  first  year  to  purchase 
js.  The  grant  is  dependent,  to  a  certain 
it,  on  the  amount  of  local  enterprise.  A 
course  of  instruction  in  practical  mechanics  is  to 
be  given  by  a  professor  of  physics,  and  mechanic* 
in  the  evenings,  and  practical  instruetun  will 
be  given  in  the  construction  of  machinery  and 
tools  used  in  hosiery  and  laoe  manufacture. 

Improvements  in  electrie  block  signals  have 
been  patented  by  J.  Radcliffe,  of  Retford.  A 
tongue  projects  from  the  clip-let  k  uf  the  lever, 
which  is  looked  by  a  vertical  bolt  suspended  over 
the  tongue.  A  link  attached  to  the  armetire  <  t 
an  electro-magnet  i»  connected  with  the  bolt. 
A  current  passes  through  the  electro-magnet 
only  when  the  block  signal  instrument  at  the 
box  in  advance  sun ds  at  "  line  clear,"  and  the 
signals  and  pointa  are  interlocked  in  the  usual 
manner. 

The  admission  of  new  pupils  to  the  rnurse  of 
medical  training  for  women  at  the  Nicholas! 
Military  Hospital  ia  to  be  discontinued  after  the 
present  t-rm,  by  order  of  the  Emp«ror. 

At  the  Vaudeville,  Boulevard  Monttnartre, 
an  11  horse-power  gas-engine,  with  tie  assist- 
ance of  Fauxe  accumulators,  ia  found  capable1 
of  working  -  '>0  Swan  lights  and  keepirg  them 
Illuminated  every  night  for  six  or  seven  hmrs. 

At  the  Comptoir  d'Kscompte,  Feria,  a  system 
of  electric  lighting  by  means  cf  the  lamps  <  i 
Swan  and  the  electrto  arc  lights  of  Siemens  and 
Gravier  excited  by  a  modification  cf  the  bichro- 
mate tf  coda  battery,  has  been  exhibited  by 
MM.  Jam  ant  and  Grenet.  Each  battery 
employed  eonaia'ed  of  48  elements,  in  two 
aete  of  24  each.  The  E  M  F.  was  f-i 
volts,  and  the  intensity  of  current  was 
24  ami  .  res.  The  constructors  estimate  that 
each  battery  in  full  working  order  is  equivalent 
to  a  horse-power  and  a  half  of  electric  energy. 
M.  Corroyer,  the  engineer,  proposed  the  instal- 
lation of  this  voltaic  battery,  as  a  steam-engine 
and  its  accessories  is  considered  dangerous  in  a 
buildirg  full  of  valuable  papers. 

M.  Serra-Carpi  has  described,  in  a  paper  to  <be 
Academy  of  Sciences  of  Psria.  a  new  application 
cf  the  microphone  to  determine  tbejueitlon  of 
nodes  in  columns  of  vibrating  air.  The  micro- 
phone ia-  mounted  on  an  elastic  membrane 
stretched  over  a  little  drum,  and  then  lownred 
into  the  sounding  pipe.  When  the  apparatus 
came  to  a  node,  the  telephone  in  circuit  with  the 
microphone  gave  out  a  rumbling  sound,  similar 
to  that  cause  il  by  an  induced  current.  Oa  the 
other  hand,  when  the  microphone  passed  a  belly, 
the  sounds  became  very  faint  and  rare,  while  at 
intermediate  points  they  increased  or  diminished, 
according  as  the  microphonic  sounder  was 
brought  nearer  to  a  node  or  a  belly.  It  ia  be- 
lieved that  the  microphone  may  thus  be  made 
useful  as  a  detector  of  fire-damp  in  mines. 

The  use  of  high  steam-pressures  is  increasing 
in  the  mercantile  marine.  The  AthtrtUt,  a 
steamer  reoently  fitted  with  engines  by  Messrs. 
Douglas  and  Grant.  Kirkcaldy,  has  boilers 
which  have  been  tested  to  a  pressure  of  " 
per  square  inch,  and  which  ai 
at  1601b. 

We  have  received  I*  Xarifation  Electric,  by 
Georges  Dary  (Paris :  J.  Baudry),  a  pamphlet 
of  about  65  pages,  giving  an  aoocunt  of  the 
inventions  of  M.  G.  Trouvc,  in  connection  with 
sir  and  water  navigation  by  electric  il  aids.  It 
is  freely  illustrated,  and  is  a  popular  and  accu- 


AxrrroBO-stTj-iij^ts-Mtjszoic  add,  the  recent 
addition  to  the  list  of  chemical  products,  it  described 
as  a  white  crystalline  substance,  very  soluble  in 
alcohol,  but  sparingly  aoluble  in  water,  and 
characterised  by  a  sweetness  to  great  that  the 
merest  trace  of  the  alcoholic  solution  in  water  gives 
it  a  distinctly  sweet  taste.  Itt  discoverer,  Dr. 
Const  an  tine  Falberg.  estimates  that  it  baa  from 
twenty  to  thirty  times  the  sweetness  of  cane  sugar. 
Should  it  prove  wholesome  and  producible  in 
quantity  with  .'•-.operative  cheapness,  it  may  play 
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"  I  srooM  hire  errrro- 
much  u  he  tav.wa,  bin 
only,  but  In  til  other  • 


LETTERS  TO  THE  EDITOR. 


\Wt  total  tali  mfWcoj  rfvan>  '  '  for  the 'piaiomt  of 

■  aU.     r».  to.W  r,*r*l/mUr  rtqaettt  t*-.l  W.' 
s*t>*Mf«  timnfM  MVW  "SsswtiWa.] 
X«  fWWt«-it«,<.».  *e  <n  t*e  KniTO*  of  tat 

All  Caefws  m,i  r*.l-~fic.  Ordrr.  to  be  <anit  PafbU  U 
J.  Pimou  kW.ai.s. 

*,*  In  trier  to  faetiiiote  referrace,  Corretpaadeatt,  vhem 
tptaJaaj  of  «Jf   Uurr  prrr^..l,    ,*-rt~l,   will  oU,f  Of 

mrntKmto)  Ike  mmmoer  oj  Ike  Letter,  at  tetJi  at  Uf  y»gt  am 
trk^t  U  tf peart. 

oat)  writ*  what  ho  knows,  ud  as 

mora  ;  and  that  nut  in  tiii» 
•ublecla  :  tor  SUoh  a  fssraon  m«7 
have  tome  particular  lunmlnlm  mid  experience  of  the 
nature  of  such  >  pnm  or  such  a  f miutain,  that  aa  to 
uth«r  things',  knows  no  mm  than  what  eTerybody  does, 
an4  yat,  to  keep  a  clu'irr  with  this  Utile  pittance  of  Ilia, 
wiU  undertake  t<>  wut..  the  whole  oo.1t  tif  phrneaa :  a  vie* 
from  whence  area',  incon' 
— Momlmiov't  Etaaat. 


ASTRONOMICAL. 

[20490.]— Drarao  the  late  season,  I  have  fre- 
rjucntly  observed  n  Corotm,  and  compared  it  with 
/i'  Bcoti*.  Invariably  1  bare  found  lb*  taut  by  far 
tie  easier  object.  If  others  have  made  the  name 
comparisons,  i  shall  be  glad  to  bear  of  their  rc ■alto. 
With  no  power  op  to  1000  upon  my  Sjin.  mirror 
have  I  bi  an  able  to  really  split  this  now  very  diffi- 
cult object ;  but  invariably,  when  th«  air  was  line, 
I  baTe  broaght  the  two  diaei  in  contact.  I  had 
acme  hope  to  split  it  really  when  it  passed  at  the 
meridian  before  dark  ;  bat  during  that  time  the 
air  was  not  good  enough.  <•  ■  liootis  baa  generally 
been  divided  with  power  '.mi  +,  and  before  dark, 
on  July,  1C,  18*2,  with  power  1.50  and  200.  With 
the  last  power,  the  division  waa  easy.  X  Ophiachi 
divided  with  tyics.  tide  aperture,  position  30"  -r. 
O.l.  293.  On  focussing  nicely  on  the  distant 
companion,  and  then  looking  at  A  B,  it  waa  eeeti 
at  a  minute  square,  on  July  4,  1682,  power  400  to 
900  +«  According  to  Parry,  the  distance  i»  0  31 ", 
Aug.  19,  18S2,  {  Herculis,  with  power  900 
The  small  reddish  companion  was  Mm  standing 
oat  beyond  the  ring,  and  the  apace  between  the 
atari  waa  more  than  a  full  diameter  of  tbe  large 
atar.  On  July  4,  1882.  thie  star  waa  tplit  with 
'■in.  rde  aperture.  The  following  are  a  few 
uouble  atara  I  bee*  observed,  end  which  I  cannot 
identify  either  in  Webb's  or  Gtedhill's  Uato.  The 
positions  arc  roughly  given  : — 

lbh.  31m.  +  27"  W,  a  suspected  double  at  D, 
position  1 10",  mag.  8  and  5. 


ISh.  24m.  +  24*  Si'  -  7  5  -  9  -  360'  -  15'. 
Is  this  I  2320  »    Yellow,  blue. 

18b.  45m.  +  21"  18'  -  8  -  10  -  20*  -  4  ",  both 
yellow.  Is  this  £.  2401  f  In  this  case,  the  com- 
panion has  moved,  and  must  be  variable,  at  the 
«1  ffcrrnce  in  magnitude  is  greater  than  stated  by 
Webb. 

3  Delphini,  thought  to  bo  slightly  elongated  in 

direction  10'  —  ifSO'. 

19b.  2m.  +  IS*  It?  -  8  -  9  -  31V  -  1". 

19h.  14m.  *  32' 4s'  -  Triple  9  -  9  -  9-4.  AB 
340'  —  AC  340°  —  AB  1-3  -  AC  6'. 

Positions  and  measures  by 


!  BLACK- DROP  AND  THE  TRANSIT 

OF  VENDS. 

[20491.]— I  would  again  ask  yon,  now  that  the 
Transit  is  so  near,  and  so  much  interest  is  felt  in  it 
and  its  results,  to  allow  me  a  line  on  the  subject  of 
one  at  least  of  its  difficulties— [  refer  to  the  diffi- 
culty of  tbo  Uaek-dnp,  aa  it  is  termed.  I  have 
seen  no  hint  even  of  a  troe  eolation  of  it  away 
from  the  one  I  ventured  to  give  in  the  Eruusu 
Mr  ms:  of  last  year.  It  is  doe,  as  I  take  it, 
solely  to  tbe  tizt  or  linear  dimensions  of  the  »yr- 
pupil,  aa  admitting  of  the  crossing  rays  of  light 
from  tbe  two  objects  looked  at.  the  edges  of  either 
one  lapping  ortr  (to  the  eye)  tbe  other.  Thus  both 
are  seen  together,  and  thus  the  "drop."  But 
this  confusion  of  outlines  disappears  if  but  the  tv<- 
pvv i be  practically  rr^'nrtd  m  tizt  to  a  needle-point 
hole.  A  thin  metal  plate  thus  pierced  does  this ; 
and  by  observing,  with  doe  care  and  preoauiion. 
the  coming  together  ft  the  sun  and  planet  through 
tku  rtduetd  eyt-pupil,  the  "drop"  difficulty  dis- 
appears. I  venture  to  trouble  you  with  this  m  the 
of  the  many  observers  of 


think,  fail, 
observers. 

Sept,  11. 


It  is  a 


chance  for  the  younger 
C.  Brace  Allen. 


FOCAL  TMAORS- 0A88EORAIN 
TELESCOPE -EYEPIECES. 

(20492.]—  Havuto  previously  said  that  I  do  not 
consider  myself  competent  to  give  an  opinion  on 
two  of  the  questions  put  Ly  "  Lena,"  I  have,  in 
this,  my  final  notice  of  the  matter,  nothing  farther 
to  add  relating  to  them. 

Wi  h  regard  to  the  other  portion  of  yonr  corre- 
spondent's letter,  be  will  find  that  tbe  rule*  given 
in  letter  20022,  are  quite  sufficient  for  practical 
purposes.  1  have  no  inc'ination  to  take  np  sptoe 
with  a  uselett  explanation  of  what  form  the  rule 
takis,  when  the  point  of  convergence  is  a  little 
behind  the  large  mirror.  A  vary  slight  variation 
in  the  position  of  the  small  mirror  has  very  great 
influence  on  the  convergence  of  the  rays  proceeding 
from  it.  It  the  two  mirrors  are  placed  at  the 
difference  (or  for  a  Gregorian,  at  the  sum)  of  the 
fooal  lengths  apart,  their  exact  separation  for  a 
particular  position  of  the  eyepiece,  can  readily  be 
found  experimentally.  For  tbe  Casavgraio,  if  </ 
be  the  distance  of  the  focal  point  behind  the 
large  mirror,  and  x  the  distance  apart  of  the 
mirrors,  we  have-  :-x  as  (F  -  /)  +/«  (F  f  a/.V 
Now,  as  v  is  very  smatl  compared  with  F,  this 
second  term  variea  very  little  from  /•  F  given  in 
my  previous  letter.  In  the  Caseegrain  form,  in- 
creasing the  separation  lessens  the  convergence  of 
tbo  rays,  but  in  the  Gregorian  cot-struction  the 
contrary  <  fleet  is  produced. 

Your  correspondent,  "A.  8- 1.."  (letter  20411>, 
is  obviously  quite  correct  iu  what  he  say s  respect  - 
ins>  tho  unsuitableness  of  ordinary  eyepieces  for 
reflectors.  There  can  bt  no  doubt  that 
achromatised  eyepieces  are  the  beat  for  all  instru- 
ments, aud  especially  so  tof  the  rtflector.  Tbe 
counter-correction,  by  means  of  positive  and  nega- 
tive errors  in  or.  and  p.p.,  it  not,  I  fancy,  in 
favi.ur  with  the  best  opticians ;  for,  under  this 
system,  tho  asmo  o  g.  mil  pssfsxral  very  fiftewaiij 
with  different  eyepieces  of  the  same  construction. 
Dr.  Draper  found  the  advantage  of  having  an 
arhromatieed  combination  for  use  with  the  reflec- 
tor. It  was  made  on  "  Littoow'a  formula,"  but 
what  this  is  I  have  never  been  ablo  to  learn. 
Littrow  gave  an  article  in  one  of  the  early  volumes 
of  the  R.A.8.  Mtmoirs.  bat  I  am  told  this  does  not 
relate  to  crown  and  flint  combinations.  I  wish 
some  of  our  American  friends  would  prevail  upon 
the  Doctor  to  give  us  aa  account  of  this  special 
eyepiece  formula. 

Arhromatiaed  combinations  are  made  by  various 
opticians ;  but  I  fancy  they  are  mostly  of  tbe  posi- 
tive or  Ramsden  forsa.  Steinheil  has  deviaed  a 
peculiar  construction,  which  it  a  development  of 
the  Ooddington  sphere.  lam  glad  that  F.R.A.S.' 
has  supplied  the  diagrams,  which  I  bad  not  teen 
Looking  at  the  arrangement  of  curves,  I  an 
tempted  to  aak :— Can  ■/lWajaTfa'«tjl  aa  well  as 
arhyottttttitm)  be  obtained ' 
central  primitive  sphere  ? 

I  must  refer  '*  K  E.  C."  (query  47EG0),  to  some 
of  oar  practical  correspondents  for  a  description  r.f 
"  the  best  and  newest  method  of  mounting  the 
diagonal "  of  a  Newtonian  reflector. 

Ordetie  Vital. 


try  it.  It 


asl 


FOCAL  IMAOB8,  etc —To  "  F.S.A.8." 

[20493]— I  AJI  much  'obliged  to  "  F.R.A  S." 
for  bis  notice  of  this  subject,  but  I  am  sorry  to 
find  my  queries  have  been  quite  misunderstood, 
apparently  because  I  ustd  the  word  "  light-spot," 
instead  of  f  aoal  image. 

I  am  well  acquainted  with,  and  often  nso,  the 
method  of  testing  the  powers  of  telescopes  men- 
tioned by  "  F  R.A.S.,  and  quite  understand  tbe 
theory  of  tbo  process,  but  my  queries  hare  nothing 
to  do  with  this. 

Let  me  put  it  in  another  way.  If  I  take  an 
object-glass  of  focus  F,  I  get  an  imige  of  the  eon 
of  a  diameter  D.  If  I  take  an  eye-lens  (or  eye- 
piece) of  focus/,  I  gtt  an  image  of  diameter  <i.  If 
I  combine  the  two  as  a  telescope,  I  get  an  image  uf 
diameter  e.  Then,  supposing  F  and  /are  known, 
how  can  I  determine  I).  «f,  and  x  f 

As  regards  the  two  object-classes  of  different  foci, 
my  query  was  intendrd  to  go  a  bit  deeper  than 
"F.K.A.S."  takes  it.  The  reduction  of  bright- 
ness as  area  is  increased  it  of  court*  evident ;  but 
this  leave*  oat  another  consideration,  vis.,  the 
length  of  the  ray  paths  before  the  image  is  formed ; 
thas,  in  the  lens  of  lOOin.  focas  the  rays  must 
travel  twice  as  far  as  in  the  lens  of  oOin.  focus ;  but 
in  the  case  of  rays  from,  sty,  a  candle  the  intensity 
of  the  illumination  varl<a  inversely  as  tho  square  of 
the  distance  between  the  candle  and  the  object  it 
illaovnatce. 

It  has  been  stated  that  object-glasses  of  unduly 
long  focus  are  wanting  in  brilliancy,  and  that  with 
tbe  same  magnification  a  short-focus  telescope  gives 
notwithstanding  the  thicker 


If  this  be  true,  the  photometer  ought,  I  thought, 
to  show  and  measure  the  difference  rfw  to  thu  taxue 


CAS3EORAIN  AND  QHEOORIAN  ! 
BOOPBS-TO  "OBDBRIO  VITAL,"  "W. 
O.P.,"  AND  OTBBBS. 

[20494.;-Evk»y  now  and  again  the  subject  cf 
these  forms  of  reflectors  cmps  up  in  our  columns : 
but,  whether  from  the  diflieulty  of  the  optical 
questions  involved  or  otherwise,  no  definite  results 
seem  to  follow. 

As  they  are  again  to  the  fore,  may  I  appeal  to 
the  two  correspondents  above  named  to  deal  with 
tbe  matter  aa  they  have  dealt  with  the  theory  and 
construction  of  the  object-glast.  end  bring  their 
great  skill  in  handling  tho  matbemaUcs  of  the  tele- 
scope to  the  solution  of  the  problems  involved. 

Let  me  mske  a  beginning  by  quoting  (from 
memory)  a  remark  of  Tulley't,  that  he  withsrl 
mathematicians,  instead  of  concerning  themselves 
with  imaginary  parabolas  and  hyperbolas,  would 
work  out  a  pair  of  carves  for  the  two  mirrors 
which  should  give  the  least  possible  aberration. 

Thin  hat  arrer  yet  been  done.  Tbe  best  results 
teem  always  to  have  been  obtained  in  a  kind  of 
haphaxaid  way  by  trying  a  lot  of  pairs  in  succes- 
sion, nod  selecting  those  that  were  found  to  give 
the  best  results. 

I  shall  be,  doubtless,  told  that  the  "proper" 
curve*  for,  say,  the  Cassegrain.  are  a  parabola  for 
the  large  mirror,  and  a  hyperbola  for  the  small 
one ;  but  in  practioe  the  small  mirror  is  spheric*!  - 
so  here  comes  in  variation  No.  1.  Then,  1  believe.  I 
am  correct  in  saying  that  these  two  curves  ato  only 
true  for  certain  of  the  rays,  and  not  for  others,  and 
that  there  is  a  limit  in  thit  respect  even  when  con- 
sidered theoretically. 

I  fancy  I  have  seen  it  stated  that  the  large  mirror 
of  the  Melbourne  Cassegrain  ia  lather  elliptical 
than  parabolic  ;  but  I  have  seen  nothing  slated  as 
to  the  curve  of  the  small  mirror.  Will  Mr.  CeJver 
kindly  tell  u*  this?  Then  come*  tho  quettioo  of 
practical  construction— via.,  which  mirror  it  the 
one  to  undergo  the  final  corrections  f  It  the  small 
mirror  adjusted  to  the  large  one,  or  vice  vena  '< 
Also,  how  is  the  combination  tested  before  being 
actually  mounted  ?  Next  comes  the  question  as  to 
the  best  ratio  of  the  foci  of  the  two  mirrors,  in 
which  a  wide  difference  exists  ia  instruments  by 
different  makers,  so  also  as  regards  the  duo  pro- 
portion of  magnification  between  the  mirrors  and 
the  eyepieces,  which  resolves  itself  into  settling 
whether  the  small  mirror  should  be  of  a  deep  curve, 
or  the  lenses  of  the  eyepiece  '•  Connected  with 
this  is  the  best  diameter  for  am  all  mirror,  since  its 
rise  depends  on  its  focus,  and  distance  from  large 
mirror,  it  being  of  course-  assumed  to  receive  all 
the  rayt  from  the  full  diameter  of  tbe  largo  mirror. 

Lastly,  there  is  the  hitherto  unsolved  problem  ct 
which  the  fig.  and  description  on  page  21"  (May  1  J, 
1882),  it  the  non-practical  form,  and  which  re- 
quires to  be  modified  to  as  to  bring  the  conjugate 
focna  of  small  mirror  to  scArr*  it  tmUJt*  uvmUii  - 
vix.,  at  torn 

I  have  throughout  referred  to  th*  Cassegrain 
as  being  the  more  perfect  form  (iu  theory  at  all 
events);  butatimtUr  investigation  of  tho  Uregorian 
would  bo  also  of  interest. 

Short,  with  his  Gregorian*,  taw  the  divisions  in 
Saturn's  ring,  so  don't  let  us  tarn  up  oar  noes*  at 
this  construction,  besauso  wa  oan 
Newtonians  than  ho  could — ptfhflpt. 

L.  L.  L. 


FLATS  FOB  BBFLECTOBB. 

[20495.]— I  THDTK  "  Prismatique  "  (p.  10)  could 
have  thrown  more  light  than  he  hat  on  the  ques- 
tion of  perceptible  effect  oo  definition  of  the  flat 
being  slightly  round  or  hollow.  I  think  he  knows 
enough  of  tho  matter  to  have  settled  it.  I  should 
regard  the  colour  test  as  all  that  could  be  desired 
if  one  only  had  a  reliable  perfect  plane  surface  to 
test  upon.  I  am  sure  that  a  plane  sufficiently  good 
to  stand  a  power  of  300  pretty  well  will  not  stand 
the  oolour  test  at  all  trail.  But  what  I  have  prin- 
cipally learnt  by  trying  pieces  of  plate  glass  is,  the 
surface  is  so  uneven.  It  is  not  that  it  is  round  or 
hallow.  The  defect  is,  it  is  uf  no  regular  curve  or 
surface  at  all.  There  is  not  one  piece  in  fifty  which 
)  even  approaches  regularity  ;  and  whether  or  not 
there  be  few  people  who  oan  grind  •  better  flat 
than  they  can  select  out  of  plate  glass,  I  am  quite 
sure  that  any  such  selected  fiat  would  spoil  the 
I  performance  of  the  best  mirror  evor  ground.  Of 
I  course  this  is  exactly  what  •'Prismatique  "  corro- 
I  borates  me  in.  Allow  me  to  ask  h  m,  if  the  so- 
called  Hat  was  a  convex  of,  say,  10ft  radios,  what 
would  be  the  result  on  the  definition  'r 


lbs  brightest  i, 
the ' 


of  the  o.  g.  and 


NEWTONIAN  FLAT. 

[20496.]— I  should  think  thatif  the  plaaomirror 
of  a  reflector  had  either  au  almost  imperceptible 
the  disturbance  in  the 
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direction  of  the  converging  rajs  would  not  be 
noticeable ;  bat  thin  would  only  apply  to  a  surface 
ol  perfectly  regular  curvature.  The  cue  would  be 
far  different  with  one  of  irregular  or  wavy  outline, 
and  tins.  I  imagine,  ia  moat  likely  to  occur  in  a 

Fiece  taken  at  random  from  a  (beat  of  plate-glass, 
have  no  doubt  our  good  friend  "  Priamatique  " 
will  lay  that  it  is  a  moit  difficult  matter  to  work  a 
surface  perfectly  regular,  whether  it  be  plane  or 
curred. 

I  mmt  thank  "  Priamatique"  for  answering  my 
request  about  crown  glass  achromatism.  Hia 
practice  and  my  theory  seem  to  agree  that  it  is  im- 
possible to  correct  a  deep  convex  lens  by  a  shallow 


How  woald  the  combination  act  if  both  lenses 
were  of  the  sime  deieription  of  glass,  bnt  one  much 
denser  than  the  other  <  That  is,  if  tho  o.  g.  were 
of  light  flint,  say  about  specific  gravity  320,  and 
tho  concave  corrector  about  3C5  or  higher,  would 
the  effect  of  irrationality  be  as  marked  aa  in  a 
crown  and  Hint  combination? 

u.  Orderic  "Vital. 


SATURN  3  SATELLITES 

[20407  1— I  Tli  i»k  that  if  some  kind  correspondent 
weuld  furnish  u.  with  a  Utile  diagram  of  the 
apparent  paths  of  Saturn's  satellites,  with  the 
positions  in  hours  after  ra^tem  elongation  marked 
thereon,  with  a  little  list  of  the  times  of  the  said 
elongatiens  for  the  month,  it  would  be  a  great 
toon  to  many  subscribers,  and  would  certainly 
tnko  leas  space  than  Herr  Marth's  long  tables, 
uluch  Lake  much  time  to  reduce  to 


[2«!1?.]—  La«t  year  I  h>d  the  privilege  of  earing 
-Jupiter  tbroogb  au  achromatic,  about  Tit.  long  and 
in.  aperture,  made  by  a  leading  maker,  Subeo- 
r,nontly  looking  through  my  own  constructed 
telescope  of  12ft.  length  and  only  2in.  aperture 
(o.g  by  Wray),  I  tbcu?bt  I  saw  it  more  free  from 
colour,  and  in  fact  better  defined  than  in  the  former 
more  expensive  glass.  Is  this  a  delusion  on  my 
part,  jot  which  would  or  should  show  Jupiter  beet 
via  ,  a  7ft.  and  fun,  aperture;  or  a  lift,  and  .'in 
aperture,  both  the  o.g.'s  and  eyepieces  being  of 
jj'Hxl  workmanship  ?  Secondly  :  If  ws  desire  what 
StrW.  Herschel  calls  "  unpardonable  indi 
•  convenience,  comfni 
now  the  obj-ction  to  a  I 
l  achromatic,  especially  for  planetary  and 
ratiou.  I  exclude,  of  course,  small 
i  and  nebu'rr  for  which  Jin.  aperture  is 


AM  ARTIFICIAL  MOON 

[20499.)— Yotjb  note  on  p.  602  of  last  volume 
brings  to  my  mind  a  paragraph,  for  which,  how- 
ever, I  have  hunted  in  vain.  The  process  indicated 
in  this  paragraph  was,  aa  far  as  I  recollect,  to 
cover  the  bottom  of  a  soup-plate  with  some  effer- 
vescent salt— such  as  citrate  of  maensaia,  for  in- 
stance —  and  pour  open  it  plaster  of  Paris  in  a  thick 
state.  The  bubbles  produce  the  effect  of  lunar 
craters  on  the  surface  of  the  plaster  ;  and  it  waa 
stated  that  photographs  of  a  surf  see  prepared  in 

shad. ,  ic,  to  '* 
CBOWM 

[20500.  | -I  SHxiLbe,  at  all  times,  glad  to 
to  the  criticisms  of  such  a  correspondent  as 
"O/derio  Vital."  I  think  I  now  begin  to  see 
where  his  difficulty  arises.  It  seems  to  be  thus : 
In  the  usual  equation  of  condition  for  achroma- 
tism—vix.,  rf  -  1  {/,  +/,),  or  in  the  other,  which 
I  proposed,  if  /,  ware  negative,  and  greater  than 
ft,  it  would  seem  to  give  a  negative  value  to  d, 
and  to  imply  that  the  concave  glass  must  lie  to 
the  left  of  the  convex,  rays  being  supposed  to 
travel  from  left  to  right,  so  that  the  concave 
must  be,  in  reality,  the  first  lens  which  the  ray. 


rays 

fall  upon. 

When  I  first  undertook  the  problem  some  years 
ago,  precisely  the  same  difficulty  occurred  to  my- 
self, and  seemed  at  first  to  be  so  great  a  one,  that 
I  abandoned  the  inquiry  for  a  time ;  but,  on  look- 
ing at  the  matter  again,  I  found  that  it  implied 
that,  far  parallel  rays  entering  at  one  end  of  a 
system  of  lenses,  there  would  be  achromatism,  but 
not  for  those  entering  at  the  other  ;  that  ia,  that 
the  condition  of  achromatism  would  depend  upon 
the  order  in  which  the  lenses  are  plared.  Dr.  Parkin- 
son, however,  "Optica,"  Art.  184,  says:— "The 
conditions  of  achromatism  depend  only  upon  the 
Jural  Imtttht  of  the  component  looses— not  at  all 
upon  their  form*,  or  the  order  in  which  they  are 
placed,"  and,  therefore,  the  conditions  being 
independent  of  the  forms  of  the  leusss,  arc  inde- 
pendent of  whether  one  or  both  are  concave. 
We  must,  therefore,  look  out 
u.  Now  when  one  or  bo 


f ,  /,  are  negative,  or  if  /,  be  negative  and  greater 
than  fu  it  is  mani'eat  that  the  right  side  of  the 
equation  is  negative;  but  all  that  this  really 
shows  is  that  </  and  /,  i  f,  are  measured  In 
ojtpimt*  dtnttwm. 

Now,  qnuititiea  being  supposed  to  be  positive 
when  they  are  measured  in  the  direction  of  the 
incident  rays,  /.  will  be  measured  in  the  nppon/r 
direction  of  the  rays,  because  the  focus  of  the 
concave  lens  is  a  rtrluat  one;  so,  also,  will  the 
whole  quantity/,  +  /,  when  f,-i  greater  than  /, ; 
but  ws  have  also  seen  that  d  is  measured  in  the 
opp  ..iU.direc-t.cn  to./,  ;  ,,,  !herrfr.reit  is  measured 
in  the  mmt  direction  as  the  rays  ;  that  is,  the  rays 
pr-wed  from  f,  to /„  and  not  eve  rtrxi. 

The  aame  consideration  applies  to  the  other 
formula.   I  hope  that  the  considerations  which 
caused  me  to  change  my  own  opinion  will 
for  the  aame  purpose  with  "  Orderic  Vital  " 

One  word  more  may  be  added.  If  the  jirtt  lens 
were  the  concave  one,  and  greater  than  the  other, 
d and/)  •  /,  would  still  be  measured  in  opposite 
direction.,  and  /,  +  /.  is  also  still  measured  in  the 
opposite  directions  of  the  rajs  ;  whence  also  i  is 
mresurod  iu  tho  direction  of  the  rays  :  hence  the 
condition  of  achrumatiam  is  satisfied,  whichever  of 
the  leuse.  is  in  front,  to  that  the  rase  in  question  is 
no  exception  to  what  was  said  by  Dr.  Parkin- 
son. 

I  may  say  to  "  O.  V."  that  it  was  quite  super-  I 
iluous  on  his  part  to  assure  me  that  he  did  not 
•peak  from  »  spirit  of  contention.  I  believe  him  to 
be  altogether  a  person  who  is  incapable  of  any  thing 
of  the  kind.  W.  Q.  P. 


accordingly,  and  instead  of  armatures  revolving  at 
800  to  1,000  revolutions  per  minute,  we  shall  have 
tho  armature  probably  forming  the  flywheel  of  a 
slowly- working  engine.  Kxoeasive  friction,  heating 
of  bearings,  rapid  wearing-out,  and  difficulty  of 
lubrication  are  tho  usual  concomitants  of  nigh 
speeds,  which  on  this  account  are  always  to  be 
avoided  where  porsible.  In  addition  to  this,  a 
somewhat  serious  difficulty  is  introduced  by  fre- 
quent slipping  of  belts.  Perhaps  the  beat  way  to 
cure  this  fault  is  to  seep  tho  belts  soft  and  pliable 
by  th 
60 
actioi 
slipp: 


pplicstion  of  dubbin. 
.  To  render  the  dynamo  steadier  is  its 
ind  to  get  rid  of  the  difficulty  of  the  belts 
g,  some  engineers  have  keyed  on  its  spindle 


a  heavy  flywheel 
drive 


The  writer  has  proposed  to 
the  dynamo  by  two  belts,  the  two  pulleys 
keyed  one  <  n  each  cud  of  tho  spindle.  This 


CHEMISTRY  FOR  ENQINEKR8. 

[20*01. ]-l  skb  Mr.  Allen  (p.  14),  by  way  of 
helping  roe  and  o'hers  out  of  a  real  difficulty, 
shirks  the  task  of  mppljiug  the  needed  informs-  I 
lion,  and  tries  to  laugh  it  off.    Perhaps  some  other  ' 
chemist  will  be  mere  obliging. 

N  i  doubt,  a<  Mr.  Allen  suggests,  a  stray  note  on 
analysis  of  one  material  may  be  found  in  one  place,  ' 
and  bsoksmsy  beobtaincd  which  will  (if  the.tudtnt  { 
likes  to  waste  time  in  learning  to  analyee  all  sorts  \ 
of  things  which  he  will  never  require  to  examine 
in  his  ordinary  business),  gradually  lead  him  up  to 
analysis  of  things  tn  jtnera!.    So*  this  is  sll  very 
well,  but  few  engineers  could  spare  the  time  to  go 
through  a  complete  chemical  education. 

Ou  the  other  hand,  the  substances  which  an  engi- 
neer dtf  require  to  analyse  are  so  few  that  ipte/-, 
iostsad  of  t/eneial,  methods  might  surely  be  given 
(See  letter  20162,  p.  £07.) 


for  these  substances. 
Would  the  blowpipe 


I  the  required  purpose  I 
OUtton. 


[2OJV02.*]  — NoTHoro  short  of  a  complete  analysis 
would  answer  the  requirements  of  "Qlatton" 
(Utter  2UI.V2)  in  the  case  referred  to.  It  is,  there- 
fore, of  course,  indispensable  to  provide  a  well- 
appointed  laboratory,  and  to  possess  a  thorough 
knowledge  of  chemistry,  before  undertaking,  with 
any  pretence  to  accuracy,  such  analyses  as  "  Olat- 
tou  and  his  friends  desire.  For  such  a  series  of 
articles  (as  your  correspondent  suggests)  to  be  of 
any  value  the  above  premises  are  essentialities ;  if 
audi  exist,  1  shall  bo  happy  to  contribute  my  abaro 
towards  such  articles.  A  ~ 


NOTES  ON  DYNAMO  MACHINES -VIII. 

120603.]— 80.  CorrtiDCEio  from  a  mechanic  si 
point  of  view  the  djiimx  ought  to  be  of  exception- 
ally good  workmanship.  After  all,  the  dynamo  is 
a  machine,  and  too  much  attention  cannot  be  given 
to  the  detaile  of  its  construction.  Of  the  total  work 
absorbed  in  turning  the  armature,  only  a  part  Is 
con  verted  into  electrical  energy  ;  and  the  object  of 
electrical  engineers  is  to  make  this  part  as  large  as 
possible.  The  work  disappearing  in  waste  is  partly 
doe  to  mechanical  friction  of  the  bearings  and  com- 
mutator brushes,  partly  due  to  the  heating  of  the 
iron  in  the  armature,  and  partly  dua  to  the  foruia- 
tion  of  extra  currents.  The  reduction  of  the 
frictional  waste  ia  of  course  a  mechanical  problem, 
and  the  first  step  towards  its  realisation  Would  bo  a 
slowly  moving  armaturo  of  large  diameter.  Hither- 
to, the  chief  object  of  th<>*«  engaged  in  the  manu- 
facture of  dynamo  machines  has  been  to  obtain 
powerful  effects  from  small  machines,  and  it  is 
needless  to  ssy  that  the  friction  in  driving  an 
armature,  say,  at  1 , COO  revolutions  per  minute,  with 
a  belt  sufficiently  stretched  to  prevent  slip,  must  be 
excessive  snd  constitute  a  considerable  proportion 
of  the  total  power  absorbed  in  working  the  machine. 
I  am  not  aware  that  there  is  any  objection  to  wind- 
ing the  coils  on  an  armature  of  large  diameter, 
running  at  a  slow  speed.  The  circumferential 
velocity  must  of  course  be  great,  so  that  the  coils 
can  cut  the  magnetic  field  with  sufficient  rapidity — 
the  field  being  formed  by  a  n  ruber  of  magnets 
placed  round  toe  circumference  of  the  armature,  on 
each  side  of  the  coils.  This  means  a  comparatively 
large  machine  ;  but  one,  I  believe,  in  which  the 
electrical  energy  derived  is  large  compared  with  the 
driving  it. 


with  the  slip,  or  rather  counteracts  it : 
it  also  affords  the  additional  security  of  creating 
no  delay  should  a  belt  break.  The  rattle  of  the 
spindle  caused  by  the  wearing  of  the  bearings 
would  be  prevented,  since  the  spindle  is  kept  hard 
up  to  the  beuing  on  each  end.  Every  effort 
should  be  made  to  render  the  slip  as  little  as  pos- 
sible. The  belts  should  always  be  wide,  and  the 
pn'.levs  highlv  poliebed.  Rubber  belting  is  said  to 
give  less  trouble  from  slipping  than  leather. 

CI.  The  framework  of  the  dynamo  ought  to  be 
strong  and  rigid,  and  all  connections  of  parts  made 
by  turned  bolts,  tapped  iotoroeebitted  holes,  which 
they  accurately  tit.  Tho  spindle  should  be  of 
steel,  so  that  it  can  be  made  of  smaU  diameUr  at 
the  bearings.  Tee  bearings  should  be  long,  and  of 
some  anti- friction  metal,  such  as  11  .bbi'.t's  or  King- 
ston's ;  some  makers  prefer  phosphor-bronxe  :  ami 
»!>)ve  all  things  it  is  necessary  that  the  oil  be  fed 
into  the  bearings  with  precisian,  as  a  heated  bearing 
and  consequent  stoppsg"  is  a  very  serious  matter. 
It  will  be  observed  that  in  many  midlines  of  the 
Biirpiii.  Gramme,  and  Siemens  type  there  is  no 

Th"  ^bea  "'",0  ukin u  £  Jjj  we jr th*-b™"^5J, 
frame  This  is  a  structural  fault.  The  brasses  ought 
to  be  fitted  into  plummer  blocks,  so  that  they  can  be 
set  up  whsnover  the  wear  begins  to  show  itself. 
Apart  from  all  other  oona  iierationa,  the  facility  with 
which  the  beaiiags  can  be  adjusted  in  tho  Brush 
and  Ellison  macl.uiiS  isa  point  much  in  their  favour. 
Moreover,  in  the  brush  machine,  as  in  some  others, 
the  sinking  of  the  shaft  through  wearing  down  cf 
the  bearings  can  do  no  damage  to  the  machine,  as 
the  magnets  are  placed  at  the  sides  of  the  ring 
armature;  whereas,  in  the  Siesrneoe,  Burgin,  or 
Gramme  machines  the  wearing  of  the  bearings  may 
cause  the  bobbins  to  rub  against  the  pole-pieces. 
Tb<a  point  ia  worthy  of  note.  Machines  ought  to 
be  constructed,  wh-  never  practicable,  so  that  they 
can  be  driven  from  either  end. 

t  -  If  the  armature  is  of  the  "  drum  "  form,  that 
Is  a  ring  having  its  greatest  dimension  parallel  to 
the  shaft  (Siemens,  Gramme),  the  outside  of  the 
armature  ought  to  be  bound  round  in  two  or  three 
places  with  thin  brass  wire,  underlaid  by  thick 
varnished  tape.  The  wire,  when  bound  on,  forms 
a  ribbon  about  an  inch  wide,  and  it  ought  to  be 
soldered  here  and  there  in  its  circumference  to  bind 


unnecessary. 

63.  The  commutator  strips  ought  to  be  made  of 
phosphor-bronxa,  and  the  commutator  ought  to  bo 
easily  removable.  The  oonuecti  o  of  tho  wires  to 
the  commutator  ought  nrrer  to  b-  made  by  solder- 
ing, but  always  by  clinching  screws.  The  aolderin  g 
in  the  Gramme  machine  has  frequently  given  way 
through  oreiheatlng.  and  disastrous  failures  have 
thereby  resulted.  Where  soldering  is  inevitable, 
resin  only  should  be  used,  and  not  spirits. 

CI.  The  copper  wire  for  the  rotating  coUs  and 
field  magnets  must  always  be  double-covered  with 
cotton.  Before  winding  the  wire  on  the  iron 
armature,  the  latter  should  be  covered  with 
varnished  tape,  the  varnish  consisting  of  shellac 
dissolved  in  spiiits.  The  cores  of  the  field  magnets 
ought  to  be  covered  with  tbin  sheet-rubber, 
varnished  paper,  or  varnished  calico  ;  tho  cheeks  of 
the  magnets  with  well- varnished  cardboard, 
vulcanised  fibre,  vulcanite,  or  other  suitable 
material.  In  winding  the  coils  one  layer  ought  to 
be  insulated  from  the  other  by  aheeta  of  calico, 
varnished  paper,  paraffin  paper,  or  tbin  rubber.  If 
the  coils  are  painted,  never  start  the  dynamo  until 
the  paint  is  thoroughly  dry. 

r.5.  The  brush  holders  ought  to  be  fixed  in  a 
position  easy  of  acceea  and  constructed  so  that  the 
bru.hna  can  bo  quickly  renewed  and  moved  into  any 


tiiu 


j  any 
rhile 


VOSS'S  EI.  EC  TBI  3  AL 

[20504  ]— TitH  letter  of    your  correspondent, 
"H.  B.T.  S."  iNo.  20C13J,  in  last  week's"  E,  M" 
would  load  your  readers  to  suppose  that  the 
vise  I  recommended  the  week  before  for 
the  length  and  frequency  of  the  spark 
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from  these  machine*  iu  of  but  'mill  moment — 
merely  adding  lie.  to  a  Sin.  spark.  Now,  it  it 
would  do  no  mora  loan  thi«,  I  should  be  ashamed 
of  the  authorship  of  such  a  worthies*  communica- 
tion ;  bat  I  maintain  that  it  will  do  far  more,  in 
many  instances  often  doubling  tho  length  of  the 
spark.  My  machine,  which,  under  the  most 
favourable  circumstances,  give*  a  Sin.  spark,  will 
giv*  one  of  Sjin.  when  I  apply  the  thread.  The 
snasimam  striking  distance  of  any  of  these  ma- 
chines is  limited  to  the  distance  between  the  inner 
ends  of  the  horizontal  combs,  and  Sjin.  is  the 
distance  between  mine.  Let  those  of  jour  readers 
who  have  these  machines  just  try  this  simple 
device—  it  will  not  take  more  than  a  few  minute* : — 
Set  the  machine  in  action  :  draw  the  conductors 
>part  to  the  utmost  striking  distance ;  take  a  pieoe 
of  worsted  -limed  Sin.  to  loin,  long,  hold  it  by 
one  end,  with  the  lelt- hand  over  the  conductors, 
eo  that  the  other  end  may  hang  down  between  the 
knob* ;  now  turn  the  machine  with  the  right-hand, 
and  they  will  be,  or  may  be,  surprised  at  the  re- 
sult, for  the  sparks  will  immediately  increase  in 
frequency  and  may  be  lengthened  considerably  by 
withdrawing  the  knobs.  These  machines,  in 
ordinary  weather  do  cot  give  more  than  half,  or 
a  Tan  a  quarter,  of  their  maximum  spark,  all  de- 
pending on  the  humid  state  of  the  atmosphere.  It 
is  at  Mich  timve  as  these  that  tbe  thread  exert*  its 

™n»*th  ami  greatlyuf""^'  th^tre^0""'"^  the 
sparks. 

If  these  machine*  are  warmed  they  will  work  in 
any  weather:  but  I  have  n»v*r  found  mice  to 
work  when  '•  UtUwtd  vith  mouturt,"  as  they  have 
been  said  to  do.  To  those  of  your  readers  who 
take  an  interest  in  this  matter  sod  are  not  ac- 
quainted with  these  ra»chi«MS,  I  refer  them  to  Vol. 
XXXIII.,  page  335,  of  tha  Emolish  Mxntasic, 
where  they  will  And  a  full  deecriuiiou  and  illu.tr*- 


INDTJCTION  COIL. 
[3*103  ]— Tux  scientific  perspicuity,  of  the  very 
in'*re«tiog  expeiiment*  of  "Ernest"  on  con- 
denser* of  varying  capacity  (letter  20437)  shames 
us  who  have  been  in  the  habit  of  reckoning  by  to 
many  tbeeta  tf  tinfoil,  of  *uch  a  tise.  Oar  only 
excuse  must  be  that  a  standard  ooudenasr  i*  not 
often  found  in  tbe  amateur  laboratory.  Since 
deacribiog  my  coil,  I  bare  become  oonvtnoed  that 
the  proper  position,  for  not  only  the  secondary,  but 
also  the  primary,  is  about  the  middle  of  the  core. 
A  sat  of  extremely  interesting  ezpeiiments,  on  the 
inductive  effect  of  tbe  primary  and  core,  have  been 
mad*  by  a  good  friend  of  mine,  whose  acquaint- 
ance I  was  fortunate  enough  to  make  through  tbe 
medium  of  these  column*  ;  I  have  repeatedly 
urged  him  to  publish  hi*  result*.  Porbspsa  query 
from  "Ernest  "eddresaed  to  "Ohm"  would  be 
more  effectual.  Some  experiments  of  my  own,  aa 
well  a*  the  older  work  of  others,  abow  that  much 
greater  magnetic  strength  is  obtained  from  a 
current  flowing  round  tbe  core  near  its  centre 
than  when  at  either  end — consequently  it  i*  foond 
that  amply  lengthening  the  core  increases  the 
length  of  speik.  though  not  to  the  extent  that 
might  be  expected  from  the  experiment*  referred  to 
above—  possibly  owing  to  the  mutual  induction  of 
the  turns  of  tbe  secondary  on  one  another. 

I  should  recommend  "  Ernest "  to  try  a  core 
1040.  or  1  Sin  long— it  would  be  very  interesting  to 
hear  of  hi*  result.  With  the  platinum  break  and 
three  Grove  cells  my  coil  would  not  give  more 
than  l|in.  (park,  although  with  the  kind  help  of 
'•  Sigma,"  "Sunlight,"  and  other?,  I  made  several 
determined  attempt*  at  it.  The  mercury  break 
gave  Ola,  spark  with  the  same  cell*. 

Belfaaf,  Sep.  bin.  J.  Brawn. 

NEW    FORM    OP  BICHROMATE 
BATTERY. 

[20506.]— Ay  ordinary  bichromate  battery— vix., 
a  plate  of  xine  4  x  3,  a  plate  of  carbon  same  size 
1  with  the  following  solution,  worked  with- 
I  a  small  Ithumkcrff  coil  for  two  hour* 


Bichromate  solution   3  part* 

H>drochloric  acid   2  „ 

Saturated  solution  chloride  xisra    1  past. 

After  that  time,  by  gently  moving  the  cell  for  a 
few  seconds  and  stirring  the  solution  with  a  glae • 
xod.Igotit  to 


[20W7.]-A«  Mr.  Charter  (p.  14),  ha*  givm,  some 
iatereatiBK  particular*  about  tbe  above-named 
little  oonbivance*,  I  thould  like  to  add  a  few 
particular*  respecting  the  one  described  by  Mr. 
W.  H.  Preece.  at  tbe  British  A*«oeiation. 

Tin*  little  dynamo  i«  loin,  by  loin.,  by  lOin. 
dgh,  and  is  constructed  in  the  * 


the  armature,  which  is  built  ou  the  Do  Meritens 
principle,  consisting  of  a  number  of  ooil*  like  the 
Gramme  ring,  but  the  coil*  are  ineulated  with 
atrip*  of  oork.  Tbla  machine,  whau  running  at 
3.000  revolution*  per  minute,  give*  a  current  of 
10  ampere*,  and  an  E.  M. F.  of  55  volts  through 
a  resistance  of  6*15  ohm* ;  at  this  speed,  it  will  work 
a  800-candle  arc  light,  or  (oven  20-candt*  Swan 
lamp*.  Tbe  internal  resistance,  it  2  66  ohm— viz., 
131  ohm  for  field  magnet*,  and  1  33  ohm  in  arma- 
ture. Tht*  little  contrivance  take*  about  *-h  p.  to 
drive  it,  and  weigh*  341b.  In  hi*  machine  I  see 
M.  de  Meritens  adopt*  self-lubricating  plumtner 
block*  or  bearings,  so  that  on*  supply  of  oil  will 
last  four  or  five  day*. 

When  worked  by  hand,  this  machine  give*  a 
current  equal  to  35  large  liuusens,  each  having  an 
E.M.F.  of  11K>  volt,  with  a  resistance,  of  0  06 
ohm.  I  have  *eea  this  machine  working  (even 
Ssran  lamp*,  and  doubt  if  any  machine  would  give 
Ji 


AN  IMPROVED  GALVANOMETER. 

[20508.1-LaT  on*  end  of  needle  (say  the  north) 
be  marked  with  a  little  gilding.  On  th*  dial  below, 
mark  two  arrow  point*  a*  ' 


N.B.— The  arrow  point*  will  be  reversed  if  wire 
i*  wound  in  oppoeitcdirvctiou.  Now  when  a  current 
passes  through  wire,  it*  nominal  direction  is 
indicated  by  the  arrow  toward*  which  the  gilt  point 


PRO  ELL  21  IN  DYNAMICS. 

[20509.]— I  PRO  to  gire  a  simple  explanation  a* 
to  how  the  weight  E,  in  the  apparatus  illustrated 
in  letter  20170,  will  descend.  The  strain  on  the 
cord  which  bang*  the  weight*  C  and  H  will  only  be 
the  weight  of  the  lightest  weight  whrn  they  are 
made  unequal,  so  the  pull  on  point  D  will  be  twice 
said  strain  only.  As  an  illustration,  suppose  two 
men  of  unequal  weight  stand  on  tho  ground  and 
pull  end*  of  rope,  so  soon  as  strain  on  rope  equal* 
weight  of  lightest  man,  up  be  go**,  and  although 
the  other  continue*  to  pull,  it  is  evident  tbe  rope 
will  not  b*  further  strained. 

Scotch  Working  Mechanic. 

[20510  ]— I  Ttusx  "  A.S.  L."  (20470)  mu*t  have 
forgotten  tbe  actual  reaolt*  of  his  experiment*  when 
"  paradoxes  and  perpetual  motion*  perplexed " 
hit*.  If  he  (ubtiaei*  from  hi*  weight  II,  and 
add*  to  hi*  weight  O,  the  result*  will  be  as  he 
says ;  but  if  he  decreased  G,  and  added  to  II.  the 
result*  would  be  exactly  opposite— that  is  to  s*y, 
the  I)  end  of  the  beau  would  descend  instead  of 
the  C  end.  Since  tho  axis  of  tbe  pulley  D  Is  equi- 
distant from  fulcrum  B,  with  tbe  point  C  of  tbe 
lever,  it  follow*  that  tbo  weight*  G  and  II  being 
equal,  their  aggregate  ponderance  ia  suspended 
from  the  axia  V,  aad  hence  the  equilibrium  of  tbe 
bar  A  A  But  if  you  "  took  "  front  tha  weight  G, 
and  added  to  H.  you  would  increase  the  leverage, 
of  tbe  D  end  of  tbe  beam,  aud  that  end  would 
descend,  contrary  to  "  A.  S.  L  '•"  assertion. 


EXAMINATION  OP  MALT. 

S2051 1 .]— Yotjb  valued  correspondent,  Mr. 
en,  in  hi*  letter  204HO.  p.  14,  call*  attention  to 
my  reply  to  query  47051  on  the  above  subject. 
Whilst  acknowledging  tha  kindly  apirit  in  which 
he  ha*  criticised  my  reply,  I  must,  in  justice  to 
myself,  tay  that  at  the  time  I  wrote  the  reply  I 
was  aware  of  the  researches  of  Mr.  O.  Sullivan  and 
other*  into  the  transformation  product*  of  starch 
when  acted  on  by  malt  extract,  which  have  ap- 
peared in  th*  Journal  of  the  Chemical  Society  ;  and 
there  ia  no  doubt  that  a  body  having  the  constitu- 
tion Ci<HnOi„  to  which  th*  name  of  maltose  ha* 
been  given,  ha*  been  Isolated,  and  found  to  have  a 
cupric-oxid*  reducing  power  of  about  that  given 
by  Mr.  Allen  ;  although  even  ber*  it  may  tie  noted 
lta  of  Brown  and  Heron,  O^Sullivan, 


malt  wort  call  it  by  what  name  you  wDI)  ha*  (Aft 
cupric-oxid*  reducing  power.  I  believe  that  the 
sugar  referred  to  waa  prepared  by  acting  upon 
potato-starch  with  small  quantities)  of  malt  ex- 
tract ,  but  here  I  may  be  in  error  a*  regard*  O. 
Sullivan's  experiments,  for  I  have  not  »een  the 
paper*  published  before  1876  ;  but,  at  any  rate,  tbia 
was  tha  case  with  Brown  and  Huron's  experi- 
ments. 

But  the  reason  why  I  have  myself  kept  to  the 
factor  05  as  the  equivalent  of  lOcc.  of  Feeling,  is 
that  I  have  invariably  found  in  practice  (and  that 
in  many  determinations)  that  if  the  factor  08  is 
need,  the  quantities  of  sugar  and  dextrine  found 
MsewJ  th*  total  amount  of  tha  known  soiid  ex- 
tract. 

I  will  gie*  on*  illustration  of  this.  I  recently 
examined  a  strong-beer  wort,  having  a  gravity  of 
1,088,  and  a  solid  extract,  that,  fore,  of  '229£r*m. 
per  cc.  Diluted  to  1  iu  10,  5-75co.  war*  required 
for  lOcc.  of  Fehling;  and  after  boiling  for  two 
hoois  with  acid,  2  4cc.  were  required.  Now,  this 
worked  out  with  factor  -03,  ties*  38  per  cent, 
sugar  and  93  par  rent,  sugar  and  dextrine  a* sugar  j 
but  take  factor  OS,  and  the  amount*  will  be  ol  per 
cent,  sugar  and  148  '  per  cent,  sugar  and  dextiiue  a* 
sugar,  and  after  reducing  the  amount  for  dextrne, 
you  still  have  111  per  cent,  of  the  total  extract, 
which  ia  absurd.  Moreover,  the  wort  was  brewed 
for  a  very  full-bodied  beer,  and  was  oar  tain  to 
oontan  a  larg*  proportion  of  dsztrin*. 

If  Mr  Allen  Is  in  the  habit  of  making  estima- 
tion* from  actual  wort,  or  if  he  would  kindly  take 
an  opportunity  of  doing  so,  and  giv*  th*  results,  I 
should  be  much  obliged,  as  the  subject  is  one  in 
whi  -b  I  tako  particular  interut. 

With  regard  to  the  factor  3 '85,  for  reducing 
gravity  to  term*  of  eolid  extract,  I  did  not  give  it, 
a*  I  was  under  the  impression  that  th*  ratio  varied 
with  d liferent  d e ne i ties  ,  but  I  find  on  consul liog 
Bates'*  (not  Bala's,  a*  misprinted  in  my  reply) 
UVea,  that,  although  there  ia  a  variation,  it  is  not 
'  to  practically  affect  the^result. 


(P-  373! 
D.  W.,  which 


to  produce  ou  page  515  of 
my  duty  not  to  allow  it 
s  page*   of  tho  F.MIWS.B 


[20612.] 

thought  tit  to  criticise  the  article  of  T. 
you  have  been  pleased  to 
tho  last  rot.,  I  consider  it  o 
to  go  unchallenged  in  Ibe 

Msriuxic  T.  D.  W.  give*  in  hi*  article  two 
reason*  for  castings  warping- first,  ill- proportioned 
thinness :  second,  allots  lug  some  part*  to  cool  before 
others.  Now,  then,  "  Pattetnmaker  "  ssys,  "  this 
is  very  misleading ;  fur  what  be  states  as  the  first 
reason,  is  only  the  cause  of  the  second."  I  aay  this 
is  not  the  case,  for  ill-proportioned  thickness  is  not 
the  cause  of  some  part*  cooling  before  others  in 
casting*  of  uniformity  in  thickness,  such  as  rune, 
gutters,  &c  Thecefore.'-Pattemmskar  "  is  wrung  iu 
saving  that  the  first  reason  is  the  cause  of  the  s>  coud. 

Here,  sgain,  "Patternmaker"  save,  "In  an 
unequal  column  the  thin  aide  in  cooling  becomes 
ligid.  while  the  thick  side  being  still  plastic  .  .  . 
is  not  liable  to  bend  by  the  contraction  of  the  thiu 
aide."  Now,  the  very  fact  of  a  column  being  b-ot 
and  not  broken  prove*  that  one  aide  cannot  be  rigid 
while  the  other  is  plastic ;  and  that  banding  take* 
th*  column  is  hot  and  all  |sart*  liable  to 

P.tWne,>b»'I>l  ei, 


Kg  tuki 
liable  ' 

Therefore,  "  Patternmaker's  "  rigid  and 


plastic  theory  falls  to  tbe  ground.  Again,  be  say* 
that  "  contraction  in  all  parts  of  a  casting  (thick  and 
thin)  is  alike  in  amount."  He  would  have  been  ac 
correct  had  he  said  that  12  -  172*.  It  is  trus  that 
the  lineal  contraction  is  tha  same  in  amount  for 
thick  and  thin  casting* ;  but  tho  coefficient  of  cubical 
contraction  is  three  time*  that  of  th*  former. 
Therefore,  oonlractijn  is  greater  in  amount  in  the 
thick  than  in  the  thin  part*  of  a  casting.  Here, 
again,  "Patternmaker"  draws  on  hi*  seemingly 
inexhaustible  (tore  of  ignorance,  and  contradicts 
what  *v«ry  moulder  know*  to  be  an  undeniable 
fact— viz.,  whatT.  D.W.  assert*  in  hi*  article,  that 
"  cooling  the  middle  on  the  top  aid*  of  a  catting 
cause*  the  ex  els  to  com*  up."     "  Patternmaker  ' ' 


up.' 

add*  "  for  th*  under  tide  being  still  plastic  will 
compress  by  tha  action  of  the  cooling  tide."  The 
reverse  of  this  is  the  case,  for  the  contracting  caused 
by  the  cooling  of  th*  top  aide  will  compress  the 
particle*  of  the  top  tide,  thereby  overcoming  the 
cohesive  fore*  of  the  under,  rendering  it  Ira*  dense. 
I  think  from  th*  above  that  the  reader*  of  the 
Esousii  M  ecu  as  ir  will  see  that  "  Patternmaker" 


THEORY    OP  SOLAR 
GENERATION 

[20513.] -  A  nnsoBTf  of  recuperation  for  the  solar 
heat  ha*  bee*,  as  is  well  known,  put  forth  by  Dr. 
Siemens.  This  consist*  of  many  hypotheses  — 
namely,  that  the  space  containing  the  solar  system 
i*  not  a  vacuum,  but  may  b*  considered  as  a 
,  gaseous  or  otherwise.  This  msv,  f 
be  the  case.    Also  that  tho  action  of  tha 
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are  products  of  combustion,  jut  ••  a  plant  leaf  it 
able  to  separate  the  carbon  io  acid  of  tbe  atmosphere 
into  carbon  and  oxygen.  Thit  has  not  been  shown 
to  be  possible  In  any  way. 

But  the  most  objectionable  part  of  the  theory  it 
tfcat  tha  dissociated  substances  am  continually 
streaming  throughout  tpsce  with  enormuus  velocity 
towards  tbe  polar  regions  of  tbe  Sun.  ore  burnt,  and 
attain  the  region  of  the  |K>lar  equator,  from  whence 
the  product*  of  corobuttion  abeam  out  into  tpace 
I>r.  Siemens  can  scarcely  be  sail  to  givuanyiD- 
fonaation  aa  to  tbe  mechanical  agency  which  pro- 
ducts this  stream,  lie,  indted,  says  that  the  Sun 
acta  as  a  fan,  which  is  as  much  as  saying  (bat  the 
streams  are  produced  by  the  solar  rotation,  but 
how  this  can  be  is  left  unexplained.  Two  particles 
axe  supposed,  placed  at  equal  distance i  from  the 
centre  of  the  Sun,  one  in  the  neighbourhood  of  the 
pole,  tbe  other  in  that  of  the  equator.  Then,  in 
c  miequence  of  the  solar  rotation  diminishing  the 
equatorial  gravity,  the  polar  particle  is  supposed  to 
be  compalltd  to  stream  towards  the  Sun.  This  is 
totally  inc  mprebentiblc,  to  too  at  least.  Both 
particles  would  stream  towards  tbe  Sun,  unless 
they  are  prevented  by  the  elasticity  of  tbe  subjacent 
material.  We  might  begin  with  two  particles  so 
placed  tbat  the  equatorial  and  polar  giavity  were 
precisely  equal,  or  any  other  position,  in  fact,  any 
result  might  bo  proved  by  sucii  reaiouing. 

The  equatorial  out -stream  is  still  more  incompre- 
hensible if  possible.  The  only  way  lu  which 
particlts  on  the  solar  equator  can  be  projected  into 
space  beyond  the  reach  of  the  solar  gravity  would 
be  by  s  violent  explosion,  which  it  not  postulated 
by  Dr.  Siemens,  and,  indeed,  could  not  be  in  that 
rase.  Further,  the  action  of  the  Sun  in  dissociat- 
ing the  matter  of  tpace  must  be  supposed  to  take 
place  almost  entirely  in  the  region*  beyond  the 
Earth  otherwise  the  watte  of  heat,  ca'culale  1  from 
the  quantity  which  fall*  upon  the  Earth,  would 
■  ■ill  remain,  for  which  the  theory  was  mteuded  to 
ae'ount.  The  above  considerations  are  so  slap  e 
that  it  is  did  ult  to  suppose  l)r.  Siemens  was  not 
aware  of  then  when  he  projected  hi*  theory.  If 
s.1.  it  it  to  r.e  regri-tted  that  he  ha*  not  shown  bow 
»ii -a  objections  sue  to  be  met.      W.  C.  Evans. 

M03N  AND  WEATHER, 

[tWlt.]—"  Ir  there  ia  any  deje  denco  of  the 
wsather  on  the  phase*  of  the  moon,  it  it  only  lo  a 
digse*  quite  imperceptible  to  ordinary  observa- 
tion." [S  r  \V.  Thomson,  Meeting  of  B  ritish 
Association,  August  2-ith,  lM  «> )  Tbat  is  the 
scientist's  answer  to  an  old  question.  It  maybe 
that  the  scientist*  are  light,  and  that  old  weather 
adages  are  altogether  wrung.  Here  in  Northamp- 
tonshire is  a  very  old  raying— viz.,  "Saturday's 
change  was  never  good,  and  Sunday 'a  change  is 
auie  lo  bring  a  flood."  Surely  such  a  sajing  was 
not  coined  until  after  long  years  of  experience. 
Lst  os.  then,  see  if  there  be  any  truth  iu  it.  But 
atay,  there  u  yet  another  saying,  and  probably  it 
is  alder  still  It  is  at  follows  — ••  Saturday's  change 
and  Sunday's  full,  Ali'us  <)»)  bring  bad  weather 
and  all'ut  wull."  Saturday,  January  11th,  IhSl, 
full  moon— terrible  tnowttoim  on  tbe  lath. 
January,  Sunday  30:h,  new  moon— fine  aurora 
boresii*  on  February  lat,  rain  on  2ud,  3rd,  and  ath, 
storm  on  the  7th,  and  again  on  the  10th  Sunday. 
June  26th,  new  mo  n,  apogee— rain  27th;  severe 
thunderstorm,  July  (ith.  October,  Sunday  2'Jrd.  new 
moon  hastening  to  perigee,  and  ram  fell  on  22ad  to 
27th.  November,  Sunday  (jib,  full  moon  ascending 
to  apogee— rough  weather  until  27th.  Let  us  now 
try  1582  —February,  Saturday,  iMh,  new  moou 
perigee— the  bsrometer  commenced  falling  on  the 
20th,  attained  a  minimum  on  2Mb,  and  the  total 
fall  was  lfi(lJ,  and  rouch  weather  prevailed  to 
March  .'ith,  when  we  had  a  Sunday  a  full  moou. 
And  a  Sunday's  new  tncon  came  March  li/th;  the 
moon  was  near  perigee— the  barometer  had  begun 
falling  on  the  IStb,  and  stormy  weather  prevailed 
to  tbe  20th.  Saturday,  July  1st,  full  moon  hasten ■ 
iog  to  perigee.  Saturday,  July  1.5th,  new  moon 
going  apogee— wind  and  ram  with  thunder  at 
intervals  to  the  SOth,  when  we  bad  a  Sunday's  fulJ 
moon.  Full  moon,  Saturday,  November  25th  — 
stormy  weather  will  probably  lot  in  tome  little 
time  previous.  New  mnciu,  Sunday,  December 
10th:  full  moon,  December  2lth,  Sunday— ruurfh 
weather,  probable  wind  and  Yam.  about  7th  and 
Wft.  W.  M.  Gardner. 

THE  raES8TJBE  OF  WIND. 

[20'>1V1  —  I  AevrMT  the  explanation  which 
"F.JiS."  gives  with  regard  to  "stttm"  and 
"rate"  in  reference  to  Mr.  Simmons'  balloon 
voyage,  though  it  mutt  be  confessed  that,  at  tint, 
hi*  meaning  was  ambiguuus.  In  quoting  my  letter, 
"  F.M.S."  ignore*  the  condition  I  snake,  "  sup- 
posing the  anemometer  to  be  accurate."  Omitting 
this,  my  statement  appears  as  self- contradiction. 

I  do  not  think  it  i*  so  much  that  cngiueeis 
and  meteorologists  aro  at  loggerheads,  to  use 
"  f -M.8.'s"  expression,  as  that  tbe  way  in  which 
they  regard  the  motion  of  the  atmosphere  differs, 
engineer  it  mainly  concerned  with  the  effect 


of  the,  wind,  while  the  actual  motion  and  trans- 
ference of  the  air  more  engages  the  attention  of 
the  meteorologist.  But  allow  me  to  correct 
"F  M  S."  wheu  he  says  that  «ngin«ers  calculate 
the  pressure  of  wind  from  the  velocity,  for  no 
praeiioe  coold  be  more  ab-urd  and  objectionable, 
land  tbit  1  indicate  with  the  reasuu  m  the  second 
paragraph  of  my  last  letter. 

"Ihe  connection  between  pressure  and  velocity 
varies,  at  stated  by  dirlerent  authorities,  but  I  V eta- 
raft  to  assert  that  the  formula  of  Daubuitanu  is 
more  accurate,  than  any  proposed.  As  "FMS." 
point*  out,  the  velocily  locrtss?*  with  tbe  height. 
Mr.  Thomas  Stevenson  circa  the  foil  ivrini  formula 


to  the  axle  and  to  the  thaft  bv  pivot*  or  otherwise, 
but  so  at  to  he  movable.  Fig.  1  repte«s-nts  the 
wheel  thus  inclined  to  the  left.  At  B,  in  Fig.  2,  is 


connecting  the  two,  V 


where 


H  and  /.  represent  respectively  thehegtits  in  feet 
of  the  high  and  low-l«,v«|  ststions  above  the 
ground,  and  V  nr. I       tha  respective  velocities 
at  tbote  levels.    What  the  rollii,g  burden  and 
J  pressure  of  wind  u|son  tbe  Tay  Bridge  was  a* 
I  the  time  of  its  c.Uupa-t  of  c  >urie  is  not  known  ,  but  ! 
I  the  vast  venture  underlain  u  by  Meaan.  Fowler  and 
'  Huker,  the  Forth  Bridge,  it  to  b-  allowed  B  niaxi-  I 

mum  wind  pressure*  of  o'llb.  on  th»  tquare  foot,  and 
[  ir  is  tbo  opinion  of  Mr.  lltker  that  their  bridge  will 
withstand  the  "  strongest  hurricane  yet  known." 
This  implies  that  the  cnglnei-u   of  tbe  Forth 
'  Bridge  consider  -,01b.  on  the  square  foot  a  'Tester 
i  pretture  than  ba*  tv<r  yet  been  known  in  this 
country.    After  thie,  "  Knoda  Bux  "  can  u«e  hit 
u«n  judgment  with  h-.miI  to  his  tower,    If  1st 
'  thinks  it  necessary  to  allow  such  a  maximum  pre>.  ' 
aure  be  can,  hut  he  may  lemetub-r  tbat  bis  tower 
can  never  receive  such  a  strain  us  'he  Forth  Bndifr 
wilt.     I  auppe.se  "  Kliuda  Bux"  has  calculated, 
the  pretture  above  each  l<ex*.-jr,int  of  his  square 
tower,  and  i«  then  fore  aware  that  tlio  Intel  pres. 
sure  on  the  area  of  tbe  side — if  he  allows  .Villi,  as  | 
the  maximum— above  (lie  tup  bed-joint  will  h* 
rather  more  than  21    tons.     Ccutdering  this, 
together  with  the  airs  of  the  tower,  it  is  no  small 
weight. 

Something  mora  than  no  r*  mechsnieai  accuracy 
in  our  anemomettr*  is  ncccseary  if  we  would  desire 
to  gam  a  knowledge  I  i  the  ways  of  the  wind.    We  \ 
need  more  of  such  retoarche*  as  those  of  Mr. 
Thomas  Stevenson  I  d  n-  we  can  pronounce  de-  i 
liuitely  upon  such  a  perplexing  topic  as  wind-  ' 
pressure.    From  the  window  where  I  now  »i'  I 
can   ace   a  lulle   square-shaped,  steeple -roofed  I 
I  muscle  on  a  building,  and  a*  I  consider  how  the 
"  wind  tiend  "  a:  metlrnea  let-  out  upon  that  little 
pinnacle,  and  how  I  havo  seen  the  slates  stiipped 
rr.  in  its  roof  without  that  little  piuuacle  oolla|>einir 
I  feel  bound  to  reiterate  what  I  have  already  . 
said— that  the  wind  can  never  exert  sijoh  a  f  rcc  I 
aa  even  401b.  on  tbe  square  fuot. 

Worthing.  Sept.  1  lto.         C.  B  Bomanes 
— 

NEW  METHOD  OK  HANQINO  A 
OUIIOINQ- WHEEL 

[50)16.]— I  SENn  you  an  illustrated  deeciiption 
of  a  new  method  of  hanging  a  turning  front-wheel 
for  Vehicle*  having  three  wheels,  suck  a*  wheel- 


seen  an  attached  piece,  which  keep*  the  wheel  and 
its  axle  from  falling  down  wbeu  those  part*  are 
raised  fr  >m  the  ground.  As  the  axle  and  the 
checking-straps  work  Mht  the  shafts.  Fig.  I  re- 
prcscnts  thss  suiaVrsri/r  ol  the  apparatus  There  is 
no  need  of  further  explanation.  The  point  of 
attachment  of  the  atiap*  to  the  axle  should  be  aa 
near  aa  possible  to  the  wheel.  In  order  to  avoid  a 
slight  displacement  of  Ihe  wheel  on  the  ground  at 
turning.  The  "hafts  may  be  broad  and  string 
springs.  Several  hints  at  lo  manufacturing  details 
could  be  given,  bu*  ur>i  here  left  to  tbe  ingenuity 
of  the  mechanic.  Tbo  advantage  s  are  great.  The 
batb-chair  plan  necessitate*  a  eery  small,  jarring 
wheel.  It  is  complicated,  soon  strained  and  ' 1  ram  - 
"hackled,"  at  d  expensive  to  repair.  Mine  is  the 
e  .ntrarv  f  u  i  tbit.  I  hue-  u»d  -i  chair  with  a 
larger  front  wheel  for  20  years,  though  not  tbe 
tame  a*  the  one  here  det.nl»d,  but  with  tpring*  as 
►  hafts  1  Imv-  only  to  arid  tbat  the  arc  through 
which  the  »1.,  - 1  in  i j-  l.e  u.ale  t  J  turu  it  greater 
than  what  is  piucticatly  icquittd. 

If  the  tbaftt  «ro  tpnog*.  it  is  necessary  that  th«y 
th'- kid  be  to  nf!it-u  to  the  body  that  when  the 
vehicle  bat  it*  load  they  may  be  in  a  right  position, 
—  i.e  ,  the  extremities  mutt  point  more  downward*  . 
also,  the  rim  of  the  wheel  ni  ts',  bo  at  such  a  distance 
from  the  footboard  that  it  may  not  scrape  it  ou 
pushing  up  hill,  or  at  auv  other  unat  resistance. 

Fig.l.  A, axle:  W, wheel;  S.  shafts;  T,  in  eta  I 
•traps  i  H.  handle.  Fig.  2.  Spring  abaft :  B, 
attachment  to  keep  axle  in  ilt  place.  X. 

INDIAN   WOBKMEN     THE  BLACK- 
SMITH. 

[205I7.]— TiiK  mental  capabilities  of  the  black  - 
smith  aro  just  about  on  a  par  with  his  brother  the 
rarpeuter .  but  a*  he  often  rombine*  a  little  of  tbe 
bran-founder,  and  generally  knows  something  of 
brazing-work,  he  must,  I  think,  be  considered  aa 
of  a  slightly  superior  education.  Iu  country 
places,  if  bullocks  require  to  be  shod,  an  idea  which 
may  petbapt  be  strange  to  some  of  "  our'*,"  this 
work  generally  falls  to  bit  lot.  Although  if  the 
plsce  happens  to  be  large  ruougb  to  aupport  a 
fanier  (nalbund)  the  shoeing  of  cattle  of  all  kinds 
is  taken  by  him.  The  blacksmith'*  tools  are,  if 
possible,  fewer  and  more  rod-  than  thoie  of  the 
carpenter.  They  are  UMially  a  sledge-hammer,  a 
curiously  shaped  band  -  hummer  with  a  short 
handle,  something  of  11. is  shape.    The  hammer i 


ate  usually  handled  liko  pkkaxctare  in  Lagland, 
a  kn  >b  b>  ing  let;  on  the  end  of  the  hammer  to 
iireveut  tbo  hammer  tiling  cIT.  Two  sheepskin 
Lag*  are  used  for  bellows.  Sinilhy  fire,  tuyere, 
and  wsUr-chsiuber  aro  ijuile  unknown.  A  bole 
in  the  ground,  about  six  inches  deep,  serves  for  a 
receptacle  for  charcoal ;  a  wall  about  six  inches 
thick,  one  foot  six  inches  aide  and  a  foot  high, 
serve*  to  icreeu  the  belli.**  from  tbe  heat,  ana  a 
[liece  of  tbin  sheet-iron,  shaped  funnel-like,  p*»tci 
through  the  wall  to  convey  the  blast.  Behind  Ihe 
wall  tquatt  a  boy,  or  o.-casionallv  a  woman.  The 
neck  id  each  of  two  sheet  skins  Las  a  email  sheet- 
ir-  n  ptpe  lied  to  it,  and  these  two  pipes  pass  into 
the  funnel :  the  hinder-ends  of  the  ehnepekins  have 
the  Largo  hole  (where  Uto  body  of  the  sheep  has 
been  passed  thiou.h)  ftaed  with  two  strips  of 
wood,  ouo  ou  each  side;  to  each  strip  is  fixed,  in 
tbe  etuitre,  a  small  leather  loop,  and  the  bellows 
boy  hold*  'bo  two  strip*  in  hi*  baud,  passing  the 
thumb  through  ouo  loop  and  the  third  nngtr 
through  the  other-  In  this  manner,  by  pressing 
by  means  of  a  handle,  and  is  yet  kept  in  place  with  his  hand  on  the  akin,  he  force*  the  air  through, 
otherwise,  by  two  mutal  ttrapt,  each  attached  both  '  tbe  noule ;  then  by  opening  hi*  thumb  and  third 


chairs,  tricycles,  perambulators,  &&>  The  axle  on 
which  the  wheel  revolves  it  turned  to  right  or  left 
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finger  and  rapidly  drawing  the  band  back,  the 
skin  ii  again  filled  with  air,  to  be  again  forc«d  oat 
as  aoon  aa  tho  hand  is  oloaed  and  the  bag  pressed 
upon.  Tbe  only  fuel  being  charcoal,  tw>  of  three 
skins,  one  being  worked  by  each  hand,  form  a 
very  efficient  bellows,  and  hare  the  advantage  of 
cheapness  and  portability,  beside*  being  procurable 
all  over  the  country.  In  the  smelting  of  iron  from 
the  ore,  the  native*  always  use  similar  appliance*  , 
bat  the  skins  are  usually  those  of  buffalo  or  bol- 
lock, and  more  of  them  are  used  to  obtain  a 
greater  pressure  of  air.  I  must  apologise  for hav- 
iag  taken  up  so  much  space  in  endeavouring  to 
">•  bellows,  but  its  importance  to  the 
be  my  excuse.  Moat  eeuntry  black  - 
i  are  not  lucky  enough  to  pocaeas  aa  anvil, 
I  a  large  stone  often  doe*  doty  instead.  A  few 
pairs  of  very  indifferent  tonga,  a  bit  of  steel  for  a 
chisel,  and  an  old  file  or  two,  are  soflident  to  com- 
plete his  kit.  Ordinary  blacksmiths  Hud  consider- 
able difficulty  in  even  welding  common  brands  of 
iron,  and  will  always  work  with  Swedish  iron  if 
they  can  get  it.  The  tempering  of  any  spring  is 
usually  quito  beyond  their  capabilities.  They  use 
the  husk  of  rice,  in  large  quantities,  as  fuel ;  it  is 
first  wetted  and  then  placed  over  the  charcoal  fire ; 
the  (Sect  is  to  keep  in  tho  heat,  and  it  U  almost 
impossible  to  work  any  large  job  with  charcoal, 
unless  some  sach  thing  as  rice-  busk  is  used.  The 
charcoal  alone  ignites  so  readily  in  a  blast  that  it 
is  impossible  to  keep  the  fire  within  bounds,  if  a 
large  qusntity  of  charcoal  b  put  on  at  one  lime. 
For  heating  the  tires  of  wheels  eow-duug  cakes 
are,  I  believe,  invariably  used  throughout  the 
country,  as  they  give  an  excellent  heat  without 
any  chance  of  burning  the  iron.  Blacksmiths  are, 
as  a  rule,  very  careless  aa  to  saving  up  money  ;  aa 
long  as  (hey  can  make  enough  to  find  them  rice  to 
eat  and  something  to  drink, tho  latter  being  the  first 
necessity,  they  never  seem  to  be  ambitious  to  make 
more.  I  fear  there  is  little  to  be  said  as  to  how 
they  work ;  what  they  turn  out  is  usually  very 
rough,  and  they  quite  fail  in  welding  their  iron, 
the  reason,  I  fancy,  being  that  tbey  never  try  if 
they  can  help  it,  but  always  braze  their  work. 

Melting  Mechanic. 


REPLIES  TO  QUERIES. 


•>«•  In  tkrir  anneen, 
tpsctfully  re  quitted  to  mention,  in  tocK 
Utli  anj  numtnr  of  th*  qutry  tuind. 


th. 


[47004.] — Bread.— As  some  queries  and  replies 
have  appeared  on  this  important  subject,  I  think 
it  proper  to  state  some  conclusion*  and  matters  of 
faet  with  regard  to  it  which  may  be  worth  know- 
ing. It  seems  to  me  very  strange  that  the  common 
loaf  bread  should  be  so  generally  used  as  it  is,  for, 
to  my  taste,  It  is  the  most  unpalatable  of  all  kinds 
of  flour- bread,  and  has  a  crust  so  hard  as  not  to  be 
masticated  by  elderly  persons,  or  such  as  have  bad 
teeth.  This  is  also  an  opinion  that  is  shared  in  by 
many  persons  with  whom  I  have  come  in  contact. 
The  loaves  known  as  "crown  loaves,"  and  those 
called  "  turnovers,"  which  differ  from  the  common 
losvea  only  in  the  manner  of  baking,  and  are  of  the 
vary  same  prion,  are,  to  my  taste,  far  superior,  and 
of  much  greater  flavour.  Pan-bread  I  do  ootmuch 
care  for,  for,  though  very  delicate,  its  flavour  is  not 
very  grateful  to  my  taste,  and  it  becomes  quite  stale 
in  a  very  abort  tine.  But  the  fact  la,  X  am  quite 
fond  enough  of  bread  in  which  no  substance  bs* 
been  introduced  to  raise  the  flour  (unvesiculated 
bread) .  Th*  spongy  texture  of  vesiculated  bread, 
and  the  lightness  thereby  acquired,  are  not,  in  my 
opinion,  so  essential  as  other  conditions,  and  I  can 
well  enjoy  the  domestic  griddle-btked  bread,  or  the 
unleavened  bread  of  the  shops.  Leavened  bread  is 
at  present  in  general  use  in  Pans,  but,  in  the  Eng- 
lish bskehcuies,  barm  or  yeast  is  generally  used 
instead  of  the  leaven.  The  spongy  texture  of 
bread  is  caused  altogether  by  the  action  of  car- 
bonic acid,  either  generated  by  various  means  in  the 
baking,  or  else  introduced  dissolved  in  the  water 
used  in  making  the  dough,  as  in  the  aerated  bread. 
In  the  leavened  bread  this  la  effected  by  the 
seemingly -unsavoury  process  of  the  putrefactive 
agencies  of  th*  leaven,  aud,  in  another  case,  by  the 
use  of  the  oorrosive  poison,  hydrochloric  acid 
(spirits  of  saJtl,  and  the  bichromate  of  soda  (bread 
soda).—  D-j  Taw. 

[47213  ]- Camel' ■  Hair  Brushes  (0.4*  )- 
I  have  never  seen  these  made,  but  I  believe  the 
process  to  be  somewhat  as  follows : — Tho  hairs  are 
tied  tightly  together  and  driven  into  a  quill  pre- 
viously softened  in  hot  water.  In  cooling,  this 
contracts  aud  binda  the  whole  in  place.  The  point- 


I.—  Glattoit. 
[47230.]—  Deafness  and  Vegetarianism.  — 
The  "  deafness  "  for  some  time  past  has  altogether 
of  in  the  correspondence  in  tbis 


been  lost  sight  of  in  the  c 


would  prove  beneficial.  I  have  beam  anxiously 
waiting  to  see  if  anything  useful  should  appear  ; 
but  the  pith  of  the  whole  has  been  to  advise  Mr. 
Oltard  to  be  thankful  that  hia  ease  is  not  so  bad  as 
others.  I  myself  am  suffering  from  slight  deafness 
of  three  or  four  years'  standing,  canted,  so  I  have 
been  told,  by  a  swelling  of  the  aural  tract  on  both 
sides,  and  so  far  as  I  can  judg*,  my  cas*  Is  similsr 
in  character  to  Mr.  Ollard'a,  benoe  my  anxiety  in 
the  query.  Shall  I  farther  appeal  to  any  of  our 
medical  subscribers  to  come  forward  \  —  Poutzkb. 

[47239  ]—  Vegetarianism.— I  am  afraid  Mr. 
C.  L.  Hart  has  beeu  trying  some  second-rate 
cafes.  I  tbink  h*  would  alter  hia  opinion  as  to 
the  oppressive  f olueia,  Ac,  if  he  lunched  where  I 
do.  My  lunch  generally  consists  of  lentils  and 
haricots,  and  certainly  I  never  feel  anything  of 
unpleasant  fulness,  aud  my  appetite  is  appeased 
until  the  next  meal.  Vegetarians  drink  little. 
Personally,  I  take  half  a  tumbler  of  cold  water 
when  dressing,  ditto  at  luncheon,  coffee  at  about 
4  o'clock,  and  about  half  a  glass  of  cold  water  at 
dinner,  and  half  a  glass  at  night.  I  will  send  the 
addresses  if  spplied  fur  privately. — Jobs  Alkx 
Oixabd,  F.R  M  S.,  Enfield. 

[47239.]—  Vegetarianism.-  An  experience  of 
both  systems  for  a  lengthened  period,  I  think, 
proves  that  vegetarianism,  or  the  reverse,  proving 
satisfactory,  is  not  a  question  of  which  u  the  best, 
but  of  individual  peculiarity,  and  also  of  a  proper 
selection  of  food.  Some  of  my  own  children  have 
grown  up  of  their  own  choice  as  strict  vegetarians, 
other*  with  a  decided  craving  f  at  a  meat  diet.  I 
could  myself  live  in  perfect  comfort  on  either 
vegetarian  or  mixed  diet ;  but,  on  the  average,  tbe 
mixed  diet  has  proved  tbe  roost  satisfactory.  It  is 
certain  that,  with  myself,  any  illness  or  upset  is 
accompanied  by  a  strong  craving  for  an  almost 
exclusive  fruit  diet,  and  an  objection  to  meat.  On 
recovery  the  desire  for  "meat  returns.  If  we  ex- 
amine oar  supposed  immediate  ancestors  In  a  state 
of  nature,  i.e.,  the  monkeys,  we  And  them  thriving 
on  a  mixed  diet;  and  if  we  examine  our  owa 
neighbour*  we  find  great  personal  differences; 
food  which  is  satisfactory  to  one  being  disgusting 
and  uneatable  to  another.  The  fact  that  one  man 
is  a  vegetarian,  teetotaller,  and  anti-tobaccoite,  is 
no  reason  why  be,  having  certain  ideas,  should 
seek  or  expect  to  make  the  world  choose  him  ss  a 
leader.  Ha  might  ss  reasonably  expect  hia  clothe* 
to  supply  th*  pattern  and  size  for  all  creation.  We 
are  put  m  the  world,  as  I  take  it,  to  live  a  reason- 
ably happy  life,  enjoying  ourselves  and  making  a 
pleasure  of  our  lit  es  day  by  day,  in  addition  to 
filling  our  places  and  doing  our  daily  labour.  The 
use  of  animal  food,  and  the  death  of  one  animal  to 
provide  food  for  another,  la  as  old  as  creation.  If  it 
is  not  right,  we  must  blame  the  Creator  for  msking 
one  half  the  animals  in  the  world  prey  on  the  other 
half,  the  destruction  of  snimals  as  food  for  others 
being  part  of  the  scheme  of  creation.  The  vege- 
tarians are  no  more  infallible  or  inspired  than  the 
meat-raters;  let  each  one  elect  hi*  own  way, 
according  to  the  best  of  his  judgment,  without 
seeking  to  lead  others,  who  are  possibly  quite  as 
able  to  judge  between  right  and  wrong  as  himself. 
Many  who  hare  adopted  one  special  system  which 
happens  to  suit  themselves,  persist  in  airing  their 
ideas,  and  laying  doom  laws  which  they  consider 
should  guide  the  world  ;  yet  they  refuse  to  adopt 
the  systems  of  others  who  are  at  least  as  capable  of 
judging  as  themselves.  I  myself  cannot  live  in 
comfort  and  health  without  a  very  large  proportion 
of  fresh,  ripe  fruit,  but  othors  are  not  bound  or 
expected  to  follow  my  example:  let  them  aelect 
their  own  diet  by  their  own  experience,  and  if  tbey 
find  a  system,  vegetarian  or  not,  which  suit*  them, 
by  all  means  stick  to  it.  For  a  man  who  will  listen 
to  no  argument  or  reason  exospt  his  own,  I  have 
found  none  to  oompare  with  an  average  vegetarian, 
teetotaller,  or  anti-tobaccoite.  Liaten  to  his  argu- 
ments for  five  minute*,  and  you  cannot  doubt  that 
he  consider*  he  has  found  the  right  thing.  Th* 
most  delightful  argument  I  ever  heard  in  favour  of 
total  abstinence  was  a  leader  in  the  blue-ribbon 
army,  who,  after  stating  b*  had  not 
desired  to  taste  fermented  liquors  for 
years,  wound  up  with.  "  and  besides,  I  find  it  doe* 
not  agree  with  me."  The  roar  with  which  this 
argument  was  received  no  doubt  will  effectually 
prevent  its  use  again;  it  "filled  the  bill,"  and 
settled  the  matter  completely.  Although  strictly 
temperate  myself  for  exactly  the  same  reason,  I  do 
not  seek  to  lay  down  or  necessity  as  a  role  for 
other  people's  guidance. — r.  T. 

[4724*.]— Wind  Pr***ur*  (TJ.ft)— I  do  not 
think  anyone  can  answer  such  a  question  in  figures. 
If  the  plate  is  very  thin  tho  pressure  on  th*  edges 
may  be  neglected,  and  the  pressure  of  the  wind 
then  acts  everywhere  in  a  direction  normal  to  the 
surface  of  plate.   To  take  a  simpler  case  in  which 
the  wind  strikes  a  plane  at  an  angle  to  surface,  but 
in  a  direction  parallel  lln  plan)  with  aid*  of  plate. 
Let  f/J  represrnt  streams  of  air-moleeulea  flying 
I  towards  plate  is  direction  indicated.   The  mole- 
cule* striking  plat*  at  a  give  plate  a  blow,  and 
i  rebound  at  the  aame  angle  as  that  at  which  they 
i  approached.    As  thry  recede  they  will  come  in 


contact  with  the  other  molecules,  and  deflect  them 
from  their  original  direction  to  A.  Another  blow 
(rather  less  than  the  first,  owing  to  difference  of 
angle  of  incidence'  is  given  to  plate ;  they  again 
rebound,  and  deflect  another  stream  to  f,  when  a 


hi 

A 


blow  ia  given  to  plate.  The  effect  nt 
all  tbis  is  that  the  end  a  of  plate  is  depressed  with 
an  appreciably  greater  force  than  end  t.  I  do  not 
see  how  I  can  help  the  querist  further,  but  will  do 
so  if  I  can.— Olatton. 

[47254.]— Kleo  trie  Commutator  for  Inter- 
mittent Act: on.  (CO) -Sir  Wm.  Thomson'* 
to  be  exactly  what  is 

[473 1  5-1  —  Boomerang.  —  Th*  throw  de- 
scribed by  Mr.  Philip  Vellance  (p.  13)  woutd 
bs  considered  by  a  native  a  bad  throw,  as 
it  wonld  vary  probably  result  in  break- 
ing the  weapon  :  coming  down,  as  it  does,  straight 
into  the  ground.  The  flat  surface  of  thsweapoti 
should,  of  course,  if  possible,  be  underneaihas  it 
flies  on  tho  air ;  the  boomerang  may  be  thrown 
concave  or  convex  edge  forward;  shot  oat  straight 
in  th*  sir,  leaving  the  hand  it  ia  almost  perpen- 
dicular, and  it  gradually  become*  horizontal ;  tbe 
nurfaet  which  is  to  float  undermost  ia  to  be  hnld 
to  the  right  in  throwing  with  right-hand,  to  left 
if  with  left-hand.  The  relation  which  the  plane 
of  the  longer  end  ha*  to  the  general  plane  of  the 
weapon  influences  to  a  great  extent  its  move- 
ments— why,  I  do  not  know,  a*  I  am  not  a 
mathematician.  If  this  long  end  be  bent  very 
much  above  the  flat,  the  boomerang  will  rise 
higher,  turn  from  perpendicular  to  flat  sooner, and 
make  far  smaller  circles  than  it  would  if  th*  two 
ends  were  almost  or  quite  on  a  level.  These  few 
notes  may  perhaps  interest  those  who  have  read 
"Umbra'*'*  excellent  reply  to  the  boomerang 
query.-Di>i.&Ka. 

[47356.]-Cold  Air  (TJ.a.)-I  do  not  know  the 
"  referred  to,  but  probably  a  modifies  - 
■aulic  blowpipe  would  tart  yoa.  A 
is  fitted  up,  as  shosro  In  sketch;  water  at 


high  pressure  enters  by  rose  at  top,  and  draws  air 
after  it  into  vessel.  The  level  of  water  Inside  is 
kept  oon 

air  is  carried  off  by  the  pipe  I 
position  of  row  would  he  ai 
inent- — i'n  m 

[47417-1— Whltworth'g  Standard.— Pitch  for 
screws  for  all  sixes  of  wrought. iron 


with  the  help  of  a  tap,  and  the  cool 
on  tido.    I  hts  jtroper 
by  exp-tri- 


A  Mkltotu  : 

[17444.]— Boiler  Corro*ion.— I  would  augges' 
to  "  E.  H."  that  before  he  goes  in  for  trying  t  > 
filter  the  feed-water  for  hi*  boiler ,  he  might  try  the 
following  :— Every  week,  after  cleaning  out  Um 
baler  and  well  washing  away  any  loose  deposit , 
let  him  put  in  two  quart*  of  ordinary  kerosene 
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cil  with  the  sold  water  when  refilling  hi*  boiler.  I 
and  severnl  other  steam- using  friends  have  two 
trying  knroanu*  u  a  remedy  'or  boiler  incruaUtiou, 
and  compering  note*.  The  result  i*  very  favourable, 
and  we  aft  all  continuing  ita  n«.  It  doe*  not  actu- 
ally prevent  any  deposit  forming,  but  it  aeems  to 
prevent  tba  fur  from  caking  hard  on  the  plate*  or 
tubea,  aud  leave*  it  a*  mud  on  the  bottom  of  the 
boiler,  *o  that,  when  cleaned  out,  thi*  mod  all 
cornea  away  and  leave*  the  boiler  clean.  No  ordi- 
nary fllt*r  will,  so  far  a*  I  know,  remove  the  salts 
of  lime  from  water.  The  only  way  I  have  heard 
of  to  do  th's  i*  to  pas*  the  water  through  an  inter- 
mediate sort  of  boiler,  which  is  kept  full  of  acrap- 
iron  The  water  being  paaaed  through  thi*  vaaael 
at  boiling-point  deposit*  largely  on  the  scrap-iron, 
and  an  i*  made  comparatively  pure  before  being 
allowed  to  go  into  the  boiler,  the  scrap- iron  being 
occasionally  thrown  away,  and  new  scrap  put  in.— 
A  Mklttxo  Mbcjujuc. 

[47459.]— SUv/aiinw  T.coking-Gleases.-Will 
Mr.  H  I iai-9  give  a  description  ol  the  newproee<**a 
to  which  he  refer*,  and,  if  poawibl*,  itat*  what  i< 
tb*  charge  for  mercurial  ooatiog  'I  Doe*  he  mean 
in  actual  coat  or  in  charge  made  t  I  **»ur*  him  I 
am  aaking  for  information.— J.  T.  M. 

[47461.]— Black  Transfer  -  Paper.  —  Black 
transfer-paper  may  benisdo  by  rubbing  white  paper 
with  a  compoeition  of  2oz.  tallow,  rox.  powdered 


I  cannot  uao  |in 
tie*  woi 


blacklead,  J  pint  linaeed  oil,  and  enough  lam 
to  make  it  the  couaiateno*  of 


afraid 

(Dresden),  that 
more  In  thickness, 
and  l'i  or  30 ?  My 
centre  line.   The  en 
and  is  of  Austrian 
appeared  in 
**"— — " 

(47574-1— : 
The  temperature  would  ba 
would  not  be  easy  to  uu> 
sure;  bat  Perkins's 
Essajl. 

[47485.]  —  Electro  motor  for  Tricycle*  — This 
qnery  i*  oo  a  par  with  the  suggestion  to  dnve 
tricvcle*  by  mean*  of  gas-engines.  l>oe*  not  Mr. 
W.  L.  Ollard  tee  that  if  there  I*  so  much  "  anxiety 


tube*  a*  in  thi*  town 

be  about  1-lfiin.  or 
7-lGin.  or  iin.  do, 
firebox  i*  l>iu.  from 
i*  being  made  to  scale,  I 
Similar  drawings  1 
I  woiober  4,  1873.— 


and  rubbed  on  hot. 
s  fit  for  use.— A  Meltijio 

[474&6.]-BncUd-a  Axioma.-It  seem*  too  hard 
that  Mr.  Smith  should  accuse  mm  of  ignoranen  ol 
Latiu  in  addition  to  not  being  able  to  prove  that 
which  I  had  set  myself.  I  put  axiom  (2)  into  the 
form  of  an  t:oo  A  +  C-  B  +  D-nota*  Mr. 
Smith  has  it,  which  1  presume  is  quite  eligible — 
but  the  step  which  i*  taken  to  deduce  A  -  C  - 
B  —  Ij  Mr.  Smith  oooaider*  "  simply  an  application 
of  axiom  1 3).  which  we  have  to  prove."  But  since 
we  do  not  know  the  truth  of  axiom  (3),  how  can 
it  be  applied  1  The  equation  follows  from  simple 
algebra. -0.  H.  Komanl*. 

[47495  ]— Oun-Barrela—  The  gun  will  not  re- 
quire to  be  kept  warm  while  the  browniug  solution 
is  on.  The  gun  should  be  well  polished  before  the 
solution  is  applied.  After  browning,  it  should  be 
washed  in  aii  alkaline  water  to  prevent  any  further 
action  of  acid,  and  then  burnished  with  a  piece  of 
hard  wood.  After  ouca  polishing  with  hard  wood, 
it  may  be  varnished  with  varnish  composed  of  2oz 
shellac,  dissolved  in  four  pint*  methylated  spirit, 
a  little  dragon's  blood  being  added  if  the  oolour  re- 
quire* heightening.  The  gun  should  be  slightly 
warmed  before  this  is  applied,  and,  when  dry,  another 
good  rubbing  with  the  polishing  wood  will  do  alj 
that  is  necearaty.— A  Mkltino  MkullaXIC. 

[47.rw3.1  —  Froblem  In  Dynamic!.  —  The 
monkey  climbs  rope  by  a  aerie*  of  expansions  and 
contractions  of  ita  own  muscle*.  Now,  whether 
these  muscle*  be  expanded  or  contracted,  or  in  the 
act  of  expanding  or  contracting,  the  weight  of  the 
monkey  i*  a  cuustant  quantity,  and  such  weight 
being  all  that  in  the  circumstances  it  can  bring  to 
bear  <  u  ropei,  tbe  ball  will  not  mow.  Mr.  Romanes 
give*  a  theoretical  solution,  which  I  think  i*  incor- 
rect, si  bo  saya  for  every  <  feat  in  descent  .of 
ball,  monkey  will  traverse  2s  feet.  Suppose 
ball  begin*  to  descend  when  monkey  begin*  to 
climb,  tntai  they  become  bodies  of  unequal  weight, 
one  getting  heavier  the  other  lighter,  consequently 
th*  motion  of  ball  is  accelerating ;  therefore,  it 
will  pull  monkey  through  one  foot  of  apace  in  lean 
time  at  end  of  its  full  than  at  the  beginning.  Now, 
mtnkey  climbing  with  uniform  velocity,  the  dis- 
tance* traversed  by  them  will  not  be  in  the  con- 
sunt  ratio  of  1  to  2.  The  illustration  given  by 
"Dubbniensis"  i*  not  a  parallel  caw.  To  make 
them  an  the  strength  of  occupant  of  one  boat  ought 
to  he  taxed  to  tba  very  utmost  to  keep  the  boat*  in 
position,  a*  it  require*  all  ihu  monkey'*  weight  to 
keep  ball  iu  position ;  and  the  strength  in  one  case, 
and  weight  iu  the  other,  is  all  the  force  available 
in  tbe  circumstance*.  Mm  first  law  of  motion 
merely  asserts  the  inertia  of  iaauimata  matter ; 
that  i»,  it*  inability  of  itself  to  move,  or  if  in  motion 
to  oeaao  moving;  but  the  monkey  i*  a  ma**  of 
animated  matter,  with  the  power  of  moving  or 
caasing  to  mov*  a*  it  will*,  without  tb*  application 
of  external  force  :  and  I  think  "  Vesuviu*,"  on  a 
little  reflection,  will  n  o  that  ha  errs  in  applying 
thi*  law  to  it  in  thi*  case. —  Scotch  Wobkixu 
Mechaxic. 

[47573  ]— Model  Locomotive  Boiler.— I  am 
much  obliged  to  "  E.  L,  P."  for  his  sketches  and 
suggestion* ;  but  I  think  be  doea  uot  quite  under- 
stand what  i  want.  The  top  of  my  outside  firebox 
i*  fiat,  and  I  am  told  here)  that  i  must  bend  the 
plate  of  ontaid*  firebox  to  meet  the  end  of  tarrel. 
That  I  think  I  can  do  if  it  waa  not  for  th*  flat  top 
which  ia|;iu.  wide.  I  have  mid*  one  boiler,  but 
could  not  make  the  bead*,  and  it  will  not  go  into 
the  frame,  a*  the  wheel*  being  inside  tho  frames 
th*  firebox  oome*  in  contact  with  them.   I  am 


felt  by  thousand*  fur  the  application  of  electricity 
a*  a  motor- power  for  tricyckas,"  i  lectii  Una  muat 
be  very  sleepy  sot  to  take  advantage  of  the  de- 
mand :  The  fact  ia,  that  although  it  i*  quite  pce- 
uble  to  drive  a  trik*  by  mean*  of  electricity,  tbe 

Km*  i*  not  worth  the  candle,  v>  long  a*  tba  •riks 
*  to  carry  tbe  generator  with  it.  Trouve  actually 
fitted  up  a  machine,  which  ran  along  some  of  the 
Purls  aepbalte  road*  at  a  good  spc-d  ;  but  I  gues* 
very  few  wheelmen  would  be  bothered  wilh  a 
battery  and  motor  oa  a  oounti  y  trip,— Nox.  Don. 

[47620.]  —  Plumbing.  —  Th*  difficult!'*  men- 
tioned in  thi*  query  exist  only  in  th*  workman. — 

T.  P. 

[47621.]—  Fadod  Cloth  Cushion*  —  Bub  them 
over  with  a  weak  solution  of  caibonate  of  am. 

muni*  C.  K.  M. 

[17623.]  — Electro- Motor  —I  apologias  to  Mr. 
P.  W.  Ball  for  so  lung  deferring  my  *n*wer.  I 
have  not  jet  roadn  the  motor  of  sufficient  size  for 

shortly,  when  I  will  givaareault.— COXIUD. 

[47631  ,]-PoUiity— No  antwera  being  given 
up  to  September  7th,  I  forward  a  definition,  which 
though  not  to  my  mind  quite  satisfactory,  might 
possibly  be  made  so  by  a  reasonable  amount  of  fair 
criticism.  General  definition  of  term  "  Polarity  in 
Electricity."  Such  induced  or  changed  condition 
of  current  in  fixed  matter  a*  give*  an  altered  result 
— i  e.,  whireby  the  normal  ratios  of  gravity,  co- 
hesion, or  stratification,  be  oome  altered  not  only  in 
force  and  direction,  but  also  in  quantity  and 
quality,  dependent  on  tbe  known  law*  of  electro - 
dynamic*.— J.  HusssY  Willi* us. 

[47CH2.J—  Bleotro- Magnetism  and  Ka|- 
neto- Elect!  icity.— Your  query,  in  the  form  you 
now  put  it,  ia  altogether  diiferent.  No  proof  can 
be  given  that  Oersted  oould  deduce  Faraday's  di*- 
c  .very  to  be  a  necessary  consequence  of  bis  own 
discovery,  even  if  acquainted  wrh  the  present 
theory  of  tbe  contervetion  of  energy.  He  might, 
perhaps,  think  that,  as  a  magnet  was  moved  by 
an  electric  current,  the  movement  uf  the  magnet 
back  to  it*  former  position  would  pr  .duos  an 
electi  ic  current.  But  Faraday  discovered  that 
when  a  conductor  wa*  moved  under  th*  influence 
of  a  magnet,  an  electric  current  wa*  caused  iu  that 
conductor,  and  thi*  discovery  wa*  made  daring  an 
expe  i!  mental  investigation,  which  had  no  connection 
with  the  diacovery  by  Oersted  of  an  isolated  and 
previously  unknown  fact,  unlet*  through  tbe  bi»- 
tnrical  sequence  traced  iu  my  former  reply. — J. 
SrnxiiTS. 

[47683  ]—  To  Blactriciana  and  to  Mr. 
SutclilTe — Yoa  do  not  need  to  Join  every  two 
siuc*  and  avary  two  carbon*  to  set  your  battery  a* 
one  of  2i  ceils  ;  It  is  sufficient  to  set  up  two  batterie* 
of  25  oella.  and  join  th*  and  fine*  and  carbons 
He*  page  331,  No.  S99,  where  in  the  illustration  to 
Ohm'*  Law*,  the  figure  at  the  right  shows  how  six 
cells  can  be  joined  a*  one  battery  of  three  cells. 
Yuu  might  even  find  it  beat  to  use  your  battery  in 
four  senee  of  12  calls,  and  leave  out  tbe  two  odd 
ones  ;  it  ia  a  matter  for  experiment.  In  each  cell 
put  the  carbon  into  your  outside  jar  at  the  right, 
aud  tb*  porous  cell  at  the  left  band,  then  fill  th* 
space  between  with  broken  carbon ;  place  the 
amalgamated  zino  in  the  porous  cell,  and  make  the 
connections.  Empty  the  cells  with  a  glsas  siphon  ; 
you  need  not  then  take  the  battery  to  piece*  to 
recharge  it.  You  will  gain  no  advantage  by  mercury 
in  Iba^porona  cell*  utile.*  ^ihey  have  to  stand  for  a 

1477-56.]— Eleotro-Plattng  —  *'  Galvanometer" 
ask*  for  description  of  iuitiument  for  measuring 
th*  E.M.  P.  of  an  electrio  curreot  used  for  plating. 
In  answer  to  which  "  Edwin  "  *ay*  it  may  be  done 
with  an  ordinary  current  detector.  Will  he  kindly 
explain  bow  ?  as  I  want  to  measure  the  E.M. P.  of 
an  eleotro-plaling  current  from  a  dynamo  machine. 
Also,  would  he  kindly  explain  construction  of  Prof*. 
Ayrton  and  Perry'*  volt- meter,  a*  well  as  the  thick- 
uee* *nd  length  of  wires  of  which  th*  coil  of  volt- 
meter ia  composed  ?— W.  Button. 

[47767.]— Mansranese.— The  reply  of  C.  Harris 
is  thoroughly  misleading,  aud  at  variance  with 
fact*.  C.  Harris  is  evidently  not  aware  that  MnOt  U 
the  highest,  and  Mi: ,0,  the  lowest 


The  MnO,  on  heating  U  reduced  to  MoiO,.  and  not 
Mr,0,  to  MnO,  I  doabt  whether  metallic  man- 
ganese can  be  produced  ia  the  manner  giveu,  and 
more  than  one  chemist  would  be  glad  to  know  tbe 
actual  reactions  that  would  tak*  place.  C.  Harris 
takes  it  for  gnutod  that  tbe  pyroluaito  and  haus- 
hi  ami  it*  and  b  reunite,  a*  produced,  are  pure  oxides: 
but  M  thi*  is  not  a  fact  "  Chlorine  "  ha*  not  been 
correctly  answered,  be  cans*  each  contains  a  < 
siderable  amount  of  impurities  in  the  form  of  i 
SiO„  iron  Fe.O,,  CaC.,.  MgO.  and 
snd  sulphur  in  small  quantities,  b 
ox, dee  of  mangsnet*  in  small  proportion  to  the 
domioani  cue.— M. 

[47708-]—  O.  N.  Undines  -I  give  a  list  of  the 
8ft.  singles :— Kinv's-eooaa,  63,  94.  544.  647.  666  ; 
Peter  ho  ro',  7.  8,  '22,  48,  69,  99*,  221,  646.  649.  663, 
068 ;  Orantham,  2.  3.  6,  60.  62.  93,  96,  665  j  Don- 
',  1,  33,  34,  47,  546,  548,  660,  662,  664,  007— 


[4776S.]-0.  V.  Engine*  -I  wish  to 
addition.  "Iron  Horse  "  ha*  omitted  No*.  f>68  and 
669,  *igbt-footers,  the  latter  of  which  cam*  out 
only  a  few  day*  ago.  I  do  not  know  their  station*. 
The  goods  engine*  menlioned  by  "  Iron  Hnrso  "  »re 
Tery  fine  engine*.  The  cylinders  are  17j  by  26, 
and  six- coupled  whoel*  5ft.  Iin.  diameter.  More 
of  tho  sauna  class  are  being  built  by  th*  Vulcan 
Foundry  Co.,  numbered  716,  730.  In  a  former 
letter  I  stated  that  CIO — 649  bad  cylinders  19  by  28. 
Thi*  was  a  mistake  ,  the  cylinders  are  I7|  by  2o. 
The  O.  N.  Co.  are  building  a  great  number  of 
c  >upled  engine*.  Some  have  been  ordered  from 
Ktteou  and  Co.  No*.  78,  88,  224,  202  are  the  latest 
out  from  the  Doncaater  shop*. — Mm.oat. 

[47o22J—  Tempering.— I  think  that  the  beat 
way  would  be  to  get  th*  iterl  a*  hot  a*  you  can 
without  burning  it ;  then  dip  it  in  mercury.  If  it 
does  not  stand  well,  then  the  steal  baa  tost  it*  sub- 
stance, or  tb*  lathe  run*  too  many  revolutions  per 
minute.— Aocxisoiou. 

[47823.]—  Drink.— A  few  drop*  of  sal-volatile 
in  water  is  often  recommended.— T.  P. 

[47823  ]  — Di  Ink.  —  Dr.  Sydney  Binge  r,  in 
'■Manual  of  Therapeutic*,"  1880,  say*:— "lean 
endorse  Dr.  Lyon's  strong  rocommendatiou  of 
capsicum  iu  dipsomania.  Teu-minun  dose*  cf  the 
tinctuie  obviate  tbe  rooming  vomiting,  remove  the 
sinking  at  the  pit  of  the  stomach,  the  intense 
craving  for  stimulant*,  and  promote  appetit*  and 
digestion.  It  should  be  taken  shortly  before 
meals,  or  whenever  there  is  depression  and  craving 
for  alcohol.  Capsicum  also  induce*  sleep,  especially 
in  the  caily  stages  of  deliiium  tremens.  Dr. 
Lyons  sometimes  gives  twenty,  or  even  thirty, 
grain*,  made  into  a  bolus  with  honey,  and  repeat* 
the  dese  iu  three  hours  if  the  first  fails  to  induce 
sleep.  He  says  thi*  quantity  does  not  disturb  the 
sterna  ib.  Capsicum  is  often  useful  to  dipsomaniacs 
to  enable  them  to  overcome  their  pernicious  habit. 
By  removing  the  sinking  at  the  pit  of  the  stomach, 
it  often  enable*  the  drunkard  to  resist  tho  drink  - 
crave.  A  draught  com  pom  d  of  ten  minima  of 
tincture  of  capsicum,  ten  grain*  of  bromid*  of 
potassium,  a  drachm  of  iplrit*  of  ausmonia,  taken 
several  time*  daily,  is  very  serviceable,  or  the 
bromido  of  potassium  may  be  omitted,  and  replaced 
with  two  minima  of  liquor  arscuicalis,  or  by  a  few 
drops  of  tincture  of  uux*  vomica,  or  tincture  of 
orange-peel."  —  J  AH  EE  Fosxxx,  M.P.S.,  Carlisle. 

[47827. ] -Grist  Hills —By  all  means  hive  n 
small  pair  of  Derbyshire  stone*.  I 
seen  anything  to  heat  them  v*t.  Several  i 
round  tb*  part  of  Leiceaterahlre  where  I  lira  b*vc 
them,  and  I  have  reent,  or,  a*  we  call  it,  "  dressed," 
them  for  these  farmer*  for  th*  list  twenty  year*. 
Thi*  kind  of  put- mill  give*  great  aatufactiou 
everywhere  as  to  size,  price,  &r.  I  will  give 
"Amateur  Farmer,"  free,  all  information,  ii  hn 
like*  to  advertise  hi*  address  in  the  "Address" 
column ;  and  if  be  lives  anywhere  near  me,  I  would 
rig  a  mUl  up  for  him^atid  teach  ^bim  how  ^^"^ 


it : 

— Hixckut. 

[47828.]— Microphone.— Th*  Blak*  transmitter 
istha  beat.  You  will  find  it  fully  described  aud 
illustrated  iu  a  hack  number  of  the  "  E.  M." ;  but 
should  you  experience  any  dilliculty  in  getting  the 
exact  copy,  I  ahali  b*  happy  to  give  you  all  the  in - 
formation  I  can,  if  you  will  give  your  name  and 
address,  so  that  I  may  write  you  direct. — AxaXXUB. 

[47831.]—  Milk  Analysis.— The  percentage  of 
water  may  be  oriivcd  at  as  follows : — About  lOgrm. 
of  th*  sample  I*  weighed  Out,  transferred  to  a 
small  porcelain  dish,  and  evaporated  to  dryness  on 
the  water-bath.  A  little  baoxolin*  is  now  added 
to  the  dry  residue,  which  should  be  allowed  to  boil 
for  a  tew  minute*,  *nd  then  decanted,  taking  care 
not  to  lose  any  of  th*  reaUlue.  This  treatment 
with  benzoline  should  be  reseated  about  six  time* : 
when  th*  dish  and  content*  are  dried  in  the  water 
oven,  allowed  to  cool  in  a  desiccator  aud  weighed. 
The  weight  of  the  residue  multiplied  by  100  and 
divided  by  th*  weight  of  milk  taken,  equal*  the 
percentage  of  solids  not  fat.   This  should  be  1W> 
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,  iliould  it  be  lean,  tho  milk  may  bo  coo-  1 
u  watered.   The  following  calculation  will 
bow  to  calculate  the  parentage  of  water  : — 
of  gonuiae  milk 


Kid  parte 


»  rf  solids  not  fat 

"~ 9parto~~ 
what  is 

Percentage  of  solids,  not  fat.  fomnd  in  snalveia 
*  parte 

contained  in  ( 

The  quotient  equal*  the  quantity  of  genuine  milk 
contained  in  the  sample,  while  the  quantity  re- 
quired to  make  up  tho  "  100  "  is  water.  Example 
i  not  fat  to  be  7  Wiper 

of  genuine  milk 
-J  U  contained  in  — — 


^ofscJi 


of  solid*  not  fat 

71191 
100 


9)  799  109 
88788 

Therefore,  7-901  erf  solid*  not  fat  would  be  con- 
tained in  88  7b3  of  milk ;  ooneequently,  that  which 
1  to  add  up  to  100  is  water 
88  788  milk. 
11-212  added  water. 


this  milk  would  contain  1 1  prr  cent,  of 
water,  \~nkealtky  and  Atuu.rmil  Mill,— 
Oae  of  the  chief  symptoms  of  "lacteal  albumi- 
nuria." an  affection  from  which  cattle  suffer,  is  a 
viscid,  attiugy  condition  of  the  milk  a  little  while 
after  it  has  been  drawn.  Such  milk  is  highly 
albuminous,  containing  from  8  to  10  per  cent,  of 
albumen ;  when  in  this  state,  it  generally  enters 
rapidly  into  lactic  fermentation,  and  U  apt  to  cause 
diartbtri  in  young  children.  The  milk  in  anthrax 
and  anthraouid  diseases  is  said  to  be  of  a  dirty 
bluish  colour,  streaked  with  blood,  and  soon  be- 
coming putrid.  Tbe  milk  of  cattlo  suffering  from 
plsairo-pneumouia  has  been  drunk  with  impunity, 
and  tbe  same  may  be  said  of  that  from  cattli 
Buttering  from  cattle  plsgue.  In  such  disease*, 
bowweer,  there  is  Dearly  always  early  suppression 
of  the  accretion,  and  but  little  ia  known  of  the 
chemical  quali'i;*  of  the  fluid.  Milkfium  Cuttle 
tfietti  ly  F<*t  and  Month  JXaejaa.  U  milk  be 
taken  on  the  first  day  of  the  disease  and  micro- 
scopically examined  no  abnormal  elements  what- 
ever nuy  be  diioovered  in  it;  but  ou  the  other 
hied,  instead  of  the  globule*  remaining  free  and 
aeparato,  aa  is  usually  the  cose,  they  show  a 
tendency  to  aggregate  into  group*.  About  the 
third  (Lit  som«  new  bodies  (first  observed  and 
described  by  Mr  A.  W.  Blytb)  make  their  appear- 
anoe.  These  consist  of  elongated,  flattened,  buhly 
refractive  bodice,  raging  in  length  from  1-800  to 
1-1,000  of  an  inch.  In  some  there  are  divisions  at 
intervals,  which  appear  to  ba  rather  the  contrac- 
tion of  a  aarcode  than  an  indication  of  cells.  By 
the  fourth  day  they  are  fewer  in  number  and 
rather  larger.  In  the  Utter  etago*  they  arc  absent. 
If,  aa  frequently  happens,  there  are  ulcers  on  the 
teats  tbemaelrea,  puscells,  epithelium,  and  blood 
will  be  found  in  the  milk.    These  are,  of  course. 


accidental  products,  and  not  a  creted  by  the  gland ; 
frequently  there  ia  •  circular  ulcer,  not  very 
evident  unless  looked  for,  just  within  the  teat, 
and  this  ulcer  contaminates  the  milk.  The 
chemical  investigation  should  be  specially  directed 
to  the  determination  of  the  relative  quantity  of 
albumen  to  oaeeine  proper,  to  the  amount  of  chlo- 
rine in  tbe  ash,  and  to  the  presence  and  amount  of 
urea.  Dr.  Beale  was  the  lint  to  observe  that  in 
pneumonic  patients,  practically  the  whole  of  the 
chlorine  was  withdrawn  from  tho  urine.  It  ia. 
therefore,  probable  that  in  some  internal  inflam- 
matory diseases  of  the  cow,  attended  with  exuda- 
tion, the  chloride*  in  the  milk  would  disappear. 
Certain  disease*  of  the  kidney  cause  in  milk  an  in- 
i  of  urea,  and  though  the  presence  of  the  latter 
I  minute  trace*  in  normal  mdk,  any 
letermiuation,  would  be 

[47833.  J — Cheap  Tent  or  Workshop.— For  a 
cheap  tent  or  workshop  either  a   building  of 
*  with  stout  grooved  and  tongued 
"  with  good  galvanised  iron, 
past.   Any  carpenter  could  erect 
J ;  bat  Iron  wonld  be  the  most 

..-G.S. 

[47842.]— Bleotrio  Light  for  Workshop.— 
There  can  be  n'i  doubt  about  tbe  advantages 
"  Ironf oonder  "  would  receive  by  the  employment 
of  the  electric  ligVt  in  hi*  foundry.  If  it  ia 
possible  it  would  be  best  to  suspend  two  electric 
lamp*,  about  20ft.  or  23ft.  from  each  end  of  the 
foundry,  and  if  they  cannot  be  suspended  the  next 
best  plan  would  be  to  plana  each  lamp  on  the  top 
of  a  post  about  12ft.  high.    It  would  not  beim- 
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work ;  if  not,  you  had  better  not  attempt  it,  unlets 
you  wish  to  undertake  a  lot  of  trouble.  Dynamo  - 
machine*  can  now  be  obtained  for  a  very  moderate 
sum,  also  sre  lamps.  A  shunt  machine  would  suit 
you  the  best.  A  particular  system  can  scarcely  be 
advised  ;  but  if  you  care  to  communicate  with  ma 
at  my  address,  in  this  week'*  front  page  advertise* 
ment,  I  may,  perhaps,  be  able  to  give  you  a  tittle 
further  aasLa'tauce.  —  A.  J.  J 


[47S12] -Electric  Light  for  Workshop  — 
Can  "  Iron  Founder  "  fix  hi*  electric  lamp  above 
the  bnam— lay  to  the  roof,  ao  as  to  avoid  the 
travelling  crane  ?  I  fixed  a  set  like  this  in  an  iron 
foundry  a  short  time  ago,  and  the  moulder*  and 
others  found  the  light,  although  high  up,  an 
immense  advantage.  I  should  not  advise  "Iron 
Founder"  to  attempt  to  make  his  own  dynamo  :  it 
reqaires  some  electrical  knowledge  to  do  that.  It 
Is  all  very  well  for  amateurs  to  make  small  once, 
aucti  aa  we  hare  lately  described;  but  the  efficiency 
of  these,  if  made  to  the  size  required,  would  not 
equal  the  latest  and  boat  make.  As  to  advice 
about  which  machine  would  be  the  moit  suitable, 
the  following  remarks  may  bo  useful.  The  Brush 
machiue  for  small  installation*,  is  exoessively  dear, 
bring  from  two  to  three  hundred  pounds. 
S  emeus' a  and  Crompton'e  (Biirgiu)  are  the  next ; 
but  for  rough  workshop  wear,  and  moderation  in 
price  be  will  find  the  latter  beat  all  in  the  market. 
Tbi  price  of  a  three-light.  (3,000  c.  each)  machine 
i*  m— Twin. 

[47846.'—  Electro-plating-.— The  nitrate  of 
mercury  is  in  j  otic  us  to  the  health  ;  it  ibould  be 
avoided  aa  much  aa  possible.  Do  not  hold  your 
mouth  too  near  it.  There  ia  no  danger  with  the 
article*  which  have  been  dipped  into  it,  so  long  aa 
they  are  properly  plated,  and  are  not  allowed  to 
wear  too  long.  Fiate  tbem  without  the  nitrate, 
(let  tho  article*  perfectly  clean,  and  you  will  be 
able  in  moat  c*s*a  to  do  without  it.  Be  careful 
with  It— W.  11.  Hicu. 

[47SI".]  —  Electro-plating*.  ~- 1  think  you  have 
too  much  silver  in  tour  batli ;  put  more  cyanide  of 
potassium  and  try 'again  (»eo  my  answer  to  your 
other  query  about  cleanliness  )  Be  particular 
•bout  the  proportion,  of  the  chemicaJ*.-W.  B. 

HlCX3. 

[47848.J  — Beplatlng  Worn  Steel  Fickle 
Fork  -  Strip  all  tbe  ai.ver  off.  thou  if  the  stent  ia 
perfectly  clean  plate  it  with  copper  first,  (hen  try 
tho  ailveriug.  L"<e  a  s'rong  current  for  the  copper- 
ing, a  weaker  ino  fur  tbe  silver.  Bo  sure  it  i* 
clean,  and  do  not  handle  more  than  can  be  helped 
after  it  it  clean.— \V.  It  liiuga. 

[47851. ]  —  Sewlng-htaohine  —  Probably  your 
Weir  machine  doea  not  make  perfect  stitches,  and 
in  consequence  of  cotton  accumulating  under,  pre- 
vents forward  motion  ;  place  a  piece  of  calico,  two 
or  three  time*  doubled,  in  machine,  and  work 
round  without  putting  cotton  ou ;  if  it  moves 
forward  now,  it  ahowa  that  it  ia  out  of  adjustment, 
and  ahould  be  put  in  tbe  baudaof  a  practical  man  ; 
but  if  the  feed-teeth  d>  not  move  at  all,  but  re- 
main stationary  while  turning  wheel,  then  first 
turn  the  thuinb-acrew  for  regulating  stitch  joat 
under  needle-plate  in  front;  sometimes  tneee 
thumb-screws  are  screwed  bask  so  far  by  the 
operator  that  they  fail  to  prod  use  any  movement 
of  feed.  1  have  Men  many  instance*  where  people 
hare  thought  their  machine  to  be  out  of  order 
because  the  feed  would  sot  move :  but  by  my  simply 
giving  the  thumb-  screw  a  fe  m  turns  in  the  direction 
of  a  longer  stitch,  the  machine  has  worked  all 
right ;  if  working  the  thumb-screw  up  has  no 
effect  on  feed,  then  a  piece  of  steel,  upon  which  the 
sad  of  thumb-screw  bears,  and  which  is  situated 

If  this  ia  the  can-  the  surface-plate  will  have'to  be 
taken  off  before  the  pieoe  of  steel  (which  is  some- 
what similar  in  slxe  and  shape  to  a  small  iron  door 
button)  can  be  placed  in  'position  ;  first  take  the 
machine  off  the  Iron  base  or  stand,  by  means  of 
central  screw  at  bottom,  then  you  can  unscrew  the 
cast- iron  aurf ace-plate  by  means  of  two  screws 
underneath,  when  it  will  come  off— an  easy  matter 
to  take  off,  but  not  a  very  easy  matter  to  put  on 
K^M*  c  ,rr*c^'  **°*pt  D7  an  experienced  hand.— 

[47837J- Defective    Sewing-  machine.  - 

"  P.  E.  T."  did  not  give  name  ot  machine  but  I 
will  presume  it  to  be  on  Howe  system.  Put  a  drop 
of  oil  on  centre  pin  of  the  feed -wheel,  but  the  hub 
of  wheel  muat  be  kept  quite  free  from  oil:  should 
any  accidentally  get  ou  huh,  wipe  dry  again,  as 
any  oil  on  hub  diminishes  lilting  power  of  tbe  two 
gn pa  attached  thereon.  Attached  to  these  grips,  and 
within  the  circle  of  wheel,  are  two  small  spiral 
springs  which  are  intended  to  keep  tho  grips 
firmly  in  position.  These  spiral  springs  frequently 
weaken — l  e.'get  longer,  and  thus  loan  the  power 
they  should  haro-  If  this  is  the  case,  they  ahould 
either  be  renewed,  or  tbe  old  springs  may  be  made 
more  powerful  by  cutting  off  a  portion  ot  each 
'  fixing  on  again.  The  long  piece  of  steel,  ono 
of  which  presses  on  hub  of  wheel  to  prevent 
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adjusted  as  to  be  just  anffi-ient  to  keep  wheel  fr..m 
going  back,  and  no  more ;  auy  extra  pressure 
beyond  this  prevent*  the  wheel  from  going  easily 
forward  ;  also  the  pressure  of  foot  ahould  be  to 
adjusted  as  to  be  just  eufftt-ient  to  hold  work  down 
firmly,  and  no  more,  as  any  over 'pressure  In  this 
direction  bearing  down  on  wheel  considerably 
interfere*  with  the  free  working  of  wheel.  Are 
you  sure  that  wheel  does  not  revolve  regular  when 
work  appears  to  halt  t  Yon  can  toll  this  by  looking 
at  the  under-side  of  a  piece  of  leather  after 
working,  at  if  the  teeth-marks  of  whael  are  im- 
printed quite  distinct  ou  leather  this  prove*  that 
wheel  stops,  but  if  the  wheel  leaves  a  dragging 
mark  on  leather,  this  prove*  that  wheel  goes 
round  without  carrying  leather  with  it:  in  this 
cam  either  raise  wheel  a  little  higher  or  have  the 
teeth  cut  sharper;  the  wli-el  ahould  only  be  just  a 
shade  higher  than  needle  plate.  Just  the  difference 
of  a  thin  piece  of  cardboard. — E.  Mlsmt. 

[47863  ] -Aniline  Dyes —Violet  is  the  least 
fugitive.  Magenta  and  f  uehaine  are  the  same  dye  ! 
cosine  would  be  better  than  either  far  dyeing 
paper  pulp.— Amido. 

[47MI  ] -Chemistry  Examinations.— Arm  - 
strong'*  "  Organic  Chemistry."  publahed  by  Long- 
mans, . Is.  CI. ;  Riscoe  and  Sohorlemmer's  "Che- 
mistry :  Organic."  Vol.  III.,  Fart  L ;  Fowne*' 
"  Organic  Chemistry."— B. 

[47803  ]  —  Utilisation  of  By-Froducta.  — 
"Puzzled"  ha*  been  miiinformed  aa  to  tbe  valua 
of  hia  ammoaiacal  liquor.  It  is,  on  thi  contrary, 
a  very  valuable  manure,  but  is  far  too  strong  to  be 
applied  to  the  land  without  dilu'.ion.  It  should  be 
diluted  with  from  3  to  10  times  it*  bulk  of  water, 
and  applied  to  grass  land*  with  the  liquid  manure 
cart  in  the  early  apring  before  the  grass  ha*  begun 
to  grow,  or  powdered  gypsum  might  be  added  to 
the  liquor  in  the  proportion  of  lib.  to  the  gallon, 
with  frequent  atirring,  which  would  combine  with 
the  ammonia  and  prevent  it*  volatdisalion  in  hot 
weather,  or  preferably  sulphuric  seid,  until  the 
liquor  ia  neutralised. — Ua3  MaXAQXB. 

[17873.]—  Conorete  Floor.— "W.  L.  P.  V." 
ha*  appealed  to  me  on  the  tubjoct  of  support  for 
his  galvanised  iron  tank.  I  do  not  understand  hm 
question.  I*  he  in  doubt  whether  bis  wall  will 
stand  tbe  crushing  weight  ot  the  tank  filled  with 
water  r  or  d  ea  he  fear  tbe  rigidity  of  the  tank 
supported  as  be  aaytF  He  forg*t*  to  give  the 
thiee  diinenaiona  of  hi*  tank,  so  it*  oontont*  and 
wsight  cannot  bo  doelt  with.  On  tbe  data  given, 
I  could  give  him  no  safe  infonnation.  1  may  toll 
him  I  have  a  tank,  made  entirely  of  concrete,  to 
receive  the  rainfall  of  close  on  to  3  OOOft.  of  sur- 
face, the  inner  dimension*  of  which  are  14ft.  by 
10ft.  by  3ft  ,  holding  about  eleven  tout  of  water, 
the  bottom  ot  which  is  3t(t.  from  the  ground,  and 
which  supplies  the  w.o.'s  top  and  bottom,  aod  also 
a  considerable  amount  of  bath  water  in  ordinary 
aea*ona.  I  ahould  think  if  there  ia  no  doubt  about 
the  strength  of  hia  walla  and  their  ability  to  bear 
the  weight  of  his  tank  when  full,  tho  cheapest  plan 
for  him  would  be  to  put  a  couple  of  girders  of  4:n. 
by  9in.  T-iron,  web  downward*,  across  hit  wall. 
This  would  not  only  form  a  support  for  his  lank, 
but  if  hs  let  his  girders  lap  over  the  wall  and 
bent  tbe  ends  downward  (first  cutting  off  tho  web 
of  the  part  that  laps),  he  would  get  an  efficient 
tie  for  the  wall  if  weak.  If  hia  walla  are  too  weak 
to  stand  a  tank  10(t.  by  Gft.  and,  say,  4ft,  tUy 
would  not  do  to  spring  a  concrete  arch  from.  The 
concrete  for  tank  work  should  be  1  volume  Port- 
land earn  sot,  1  vol.  sharp  sand,  and  4  vol.  goo! 
hard  aggregate  of  either  clean  flint  stone*,  broken 
brick,  or  clinker*,  mixed  and  manipulated  aa  de- 
scribed In  "  E.  It.,"  No.  910.  If  *•  W.  L.  P.  P." 
really  want*  information,  be  can  advertise  in  the 
"  E.  M  "  for  my  address;  I  will  give  it,  and  ap- 

Soint  a  meeting  some  daj  when  I  am  in  town.  Aa 
eck  save,  "  My  jawing  tackle  are  in  good  order." 
I  wish  I  could  say  a*  much  for  my  hands.  Writing 
is,  to  a  certain  extent,  an  effort,  and  I  have  quite 
as  much  as  I  oan  gat  through.— Khoda  Bex. 

[47878.1— Else tro-Gild ing-  -T, ,  »  O.  8."— Will 
be  kindly  say  whether  a  hot  solution  will  melt  the 


Tarnish  off  when  gilded  F-A*  i 

[47879.1— Silversmith  Work  — Will  George 
Everaley  be  a  little  more  explicit  ?  Are  the  facet* 
regular,  or  simply  hamtner-oinrks  left  rough  on  tbe 
under  tide  of  work.  If  "O.  E"  will  state  what  he 
wants  to  hammer,  I  will  send  sir  s,  shape, an d  weight 
of  hammer  used.— SlLVx 


[47881.]  —  Tricycle  Jttaktnsr  -  The  machine 
with  the  large  back  driving-wheel  work*  pretty 
well,  owing  to  the  connecting  levers  necessary  to 

drive  it,  the  lever  being  better,  in  my  opinion,  than 
I  should  not,  however,  advise 


the  luwil  J   MiHM  - 

you  to  make  that  kind,  your  18b.  wheel  being 
rather  small.  I  ahould  get  another  &4>in.,  and 
make  a  machine  with  tho  smalt  wheel  behind,  and 
lbs  large  wheels  driven  either  by  cogs  or  chains. 

'  wheel  it  tupposed  to  be  superior  to 
the  small  wheel  in  front, 


aving  th 
ST  action  i 
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on  the  front  wheel,  if  applied  hard,  hsa  the  mm* 
effect  won  a  bicycle—  i.e.,  throwing  the  rider  off 
in  front,  a  quality  not  in  be  recommended.  There 
■re  several  good  pattern*  now  in  the  market ;  you 
►hould  notice  them  and  take  your  choice.  If  you 
live  in  London  you  will  see  dozens  of  different 
machines ;  if  in  the  country,  you  should  write  for 
illustrated  price-lists  from  the  different  makers. 
As  to  your  getting  it  in  a  doorway  27in.  wide,  I 
am  afraid  you  will  not  be  able  to  manage  that 
i  you  are  a  good  mechanic  in  that  way,  and 
ised  of  the  tools  which  you  will  require, 
lowever,  if  I  can  assist  you  its  any  way,  I  shall 
only  be  too  glad  to  do  so. — W.  R.  Hiccs. 

(47882.]— Amateur  Engraving  —  You  cannot 
learn  this  art  from  printed  instructions  alone.  You 
would  not  be  able  to  do  anything  in  the  monogram 
line  that  you  would  like  to  put  on  your  album- 
covers  under  twelve  mouths*  hard  and  diligent 
the  expense  of  considerable 


[47504.] -Thorough  Baaa  —  If 
will  get  Hiles'a  "Catechism  of  Harmcny  and 
Thorough  Bass,"  with  key  to  same,  he  will  rind  it 
just  the  work  he  require*.  Eich  book  is  one  shil- 
ling, and  it  is  published  by  Hr-wer  and  Co.,  23, 
UUhnpsgnte-street  Within.— Hiram  CltsJUAjr, 
Kueller,  Hull. 


are  very 


application,  and 

damage  to  your  left  band.  '  The  tools 

difficult  to  whet.  In  fact,  you  would  sooner  learn 
to  engrave  than  to  wbrt  the  tools  properly  :  but  if 
you  will  advertise  y.ur  address  in  M."  I  will 
do  the  best  I  can  tn  let  you  going  (or  any  other 
reader  who  nisy  trying  hi*  band)  gratis. — 

[47SS3.]-" The  Vicar  of  Bmy."-Sn*  "  Bray, 
the  Vicar  of,"  in  Davenport  Adams's  "  Dictionary 
of  English  Literature."  The  story  told  in  tbe  song 
is  not  literally  correct,  as  the  famous  vicar  is  said 
to  have  lived  in  the  reigns  of  Henry  VIII.  to  Eliza- 
beth, so  that  be  was  first  a  Papist  then  a  Pro- 
testant, then  a  Papist,  then  a  Protestant  again. 
But  if  he  changed  hi*  religion  he  knot  true  to  ht« 
own  principle,  which  was  to  live  ana  die  the  vicar 
of  Bray.  His  name,  by  some  authorities,  is  aaid  to 
have  been  Symon  Symoad* ;  by  others,  Pendleton  ; 
by  others,  sgain,  Simon  Alleyn.  The  story,  how- 
ever, is  not  confined  to  tbe  church  records  of  Bray. 
(Extracted  from  source  named  above.)— Plosi 
Aucoxi. 

[47893.]—  Cement  for  Oae-ftove.— Either  of 
the  fallowing  may  be  u>ed  with  perfect  satisfac- 
tion. Ordinary  white-lead  mixed  with  powdered 
red-lead  until  it  becime*  a  stiff  paste.  A  strong 
solution  of  silicate  of  soda  mixed  with  dry  pow- 
dered clay  to  tbe  consistency  of  mortar.  This 
require*  to  be  thoroughly  mixed,  and  worked  into 
a  smooth  mas*,  or  it  is  liable  to  crack.  Both  the 
above  should  be  mixed  fresh  as  required,  and  both 
are  difficult  to  remove  when  set  :  they  stand  a  red- 
heat  without  damage.— Til  OS.  r  leicuks. 

[47397.]— Cleaning  Engraving*-— It  is  not  a 
bad  plan  to  rub  them  caret  ullv  over  with  a  few 
moist,  clean  breadcrumbs.  When  thoroughly 
cleaned,  size  over  the  engravings  with  vellum 
size.  When  dry.  give  them  one  or  two  coats  of  ; 
good  paper- varnish.  If  treated  in  this  way,  any  i 
dirt,  dust,  or  flyspita  can  easily  be  removed  by 
carefully  rubbing  over  with  a  clean  rag  or  sponge 
slightly  damped.— 0.  Fetes. 

[47897.]  —  Cleaning;  Engravings  -  If  th* 
engraving*  are  very  dirty,  take  two  parts  of  common 
salt  and  one  part  common  soda,  and  pound  them 
together  until  very  fine.  Lay  the  engraving  on  a 
board,  and  fasten  it  with  drawing.)  inn,  and  then 
spread  th*  mixture  dry  equally  over  the  surface  to 
be  cleaned.  Moisten  the  whole  with  warm  water 
and  a  little  lemon-juice,  and,  after  it  ha*  remained 
n't,-  -  nt  a  minute,  or  even  less,  tilt  the  board  up  on 
■Is  end.  »nd  pour  over  it  a  kettleful  cf  belling 
water,  being  careful  to  remove  all  the  mixture,  and 
avoid  rubbing.  If  the  eograving  is  not  very 
the  less  soda  used  the  better,  as  it  has  a  ten, 
to  give  the  engraving  a  yellow  hue. — Eletji. 

[47900.]— Weather- Ola**.— If  too  much  al- 
cohol be  present  the  floeculi  subsides ;  if  too  much 
water  it  all  tise*  to  th*  top.  "J.  C.  B."  doe*  not 
tay  that  hi*  chemical  glass  contains  camphor :  it 
•hould.  I  have  made  a  good  many  such  weather- 
glasses, and  experimented  there  with.  A  drop  of 
nitric  add  will  sumolime*  make  the  solution  very 
sensitive  ;  a  drop  of  formic  acid  will  sometimes 
make  an  improvement ;  so  will  acetic  acid,  while  a 
drop  of  a  solution  of  carbonate  of  potash  will 
destroy  all  sensitiveness.  I  have  a  chemical  glass 
at  th*  present  time  in  which  the  floeculi  slowly  lisce 
from  the  bottom  of  the  glsss,  and  but  vary  little 
remain*  at  the  bottom,  and  a  day  or  two  before  a 


[47904.]—  Thorough  Baaa.— Th*  simplest  and 
best  introduction  to  the  study  of  harmony  that  I 
have  met  with  is  a  series  ot  "  Lessons  la  Har-  I 
mony,"  by  "  E  J.  P.,"  given  in  the  Esouaa  Me- 
chanic, Vols.  XIX.  and  XX.,  in  which  iho  science 
is  divested  as  far  as  possible  of  the  technicalities  that  I 
bewilder  a  beginner.    Ic  was  proposed  to  publish  I 
the  series  of  lessons  in  a  separate  form,  ot  which  | 
they  were  fully  worthy ;  but  I  am  not  aware  that 
it  was  ever  done.   If  thou  volumes  are  not 
accessible,  or  if  "  Musician  "  desire*  a  fuller  treat- 
ment of  tbe  subject,  let  him  procure  "  Logics'* 
System  of  the  Science  of  Music,"  published  by 
Bootry  and  Co.,  Regent- street,  upon  which  th* 
•■lessons"  are  bssed  -  decidedly  the  best  work  I 
know  on  the  subject  -Onoaxurr. 

[4790i.]-LegaL-Here  the  legatee  clearly  ob- 
tains an  advantage  under  bis  stepmother's  will  to 
th*  amount  of  £1, 600,  for  if  she  bad  not  bequeathed 
the  mortgage  debt  to  him,  he  would  have  had  to 
pay  the  money  to  the  executor  as  a  portion  of  the 
estate  belonging  to  the  deceased.  He  is,  therefore, 
lisble  to  pay  legacy  duty  upon  the  sum  cf  £1,5:10, 
which  he  really  receives  under  the  will;  and  being 
a  stranger  in  blood,  that  duty  must  be  reckoned  at 
the  rate  of  10  per  cent,  upon  this  amount. — Feed. 
W  ktttxbfxeui,  Solicitor,  X,  Oresham-buiMiDgs, 
Ouildhatl. 

[47907.]—  Problem  to  Co-ordinate  Geo- 
metry.—Let  the  rsdii  r,  '.  and  the  rod,  of  length 


[47008.]— Trioyole.— To  "Bbwkdict  "-Why  not 
do  as  I  have  just  done— sell  your  Coventry  Rotary, 
and  buy  a  Coventry  Convertible  f  I  presume  the 
"  eight  or  nine  stone  "  you  wish  to  carry  i*  "live 
weight"  You  could  thru  utilise  the  weight  in  the 
nropulsicn  of  the  machine,  instead  of  turning  your 
back  on  it  in  the  ungallant  fashion  you  propose : 
and  your  machine  will  be  juat  as  useful  as  a 
"  Sulky  "  when  you  feel  so  disposed.  Fat 


)I3.]~ Electric  Bath. — Having  been  work- 
ing-electrician at  Dr.  Caplin's  establishment  for 
able  to 


t  +  m,  make  angle**,  j,  v  respectively  with  the 
line,  ot  length  'Id,  joining  toe  centre* ;  then 


rcos5  +  /oosx-rf  +  r 
r  sin  u  +  '  sin  x  "  9 
i  cos  ;  +  m  cos  x  =  rf  -  » 

'x 


(<f  +  J")  coax  +  yi 


(rf  -  rlMX-yaeX" 


i  i»  ."  -  a  nn  j  o  j 
Tbe  first  two  equations  giro 

M"  +      +  V  +  /»  -  >* 

*  it 

m  1 II,  and  the  last  two  give 

W -*»«  + jrM- 
i.„ 

>  2K;  whence 

J  ens  %  —  H  +  K 
4  n  sin  x  =  H  irf  -  r)  +  K  (rf  4  r), 
so  that  the  required  locus  is 
d<  y'  -  (Hy  +  Ky)»  +  (H  4~  it  +  X  at "+ 

in  which  the  above  values  of  H,  K  must  be  taken . 
The  origin  is  taken  at  the  middle  point  ot  the  line 
joining  the  centres.  The  point  suggested  by  A.  J. 
Smith  can  be  found  onlv  hy  solving  an  equation  of 
th*  third  degree.— R.  E.  B. 

[47907.]— Problem  in  Co-ordinate  Geometry. 
—  In  this  problem  there  are  several  prints  In  which 
P  meet*  OO',  as  Mr.  Smith  will  find  from  his  own 
equation  by  putting  y  ■=  O.  Indeed,  the  equation 
requires  that  the  origin  should  be  the  middle  point 
of  the  line  OO' .  Assuming  then  this  point  as  the 
origin  and  the  line  OO  as  the  axis  of  x,  the  general 


11" 

« 

some  considerable  time,  I  am 
information  required  by"Au  Revoir":— 1.  Th* 
bath  must  be  of  copper.  2.  The  battery  employed 
was  a  zinc-carbon,  the  latter  being  really  platinised 
graphite,  size  7iu.  by  5in.  Each  zinc  was  mounted 
between  two  graphites,  after  the  fashion  of  a  Smee 
0*11.  Twelve  such  cells  were  usually  employed, 
and  put  into  action  by  a  mixture  ot  1  part  of  oil  of 
vitriol  to  8  parts  of  water.  The  elements  were 
withdrawn  from  the  cells  when  not  in  use  by  a 
windlass  arrangement.  3.  The  acid 
along  with  th*  water  in  the  bath  was  hyd 
in  the  proportion  of  1  quart  of  acid  to  40  gallons  of 
water.  4.  The  bath  itself  was  attached  to  the 
negative  pole  ot  the  battery  (so  as  to  constitute  the 
cathode:,  white  too  patient  was,  by  means  of  the 
suspended  handle  of  metal  {not  bar),  connected 
with  the  positive  pole,  and  hence  became  the  anode. 
5.  The  cost  of  the  bath,  exclusive  ot  battery,  will 
vary  with  the  thickness  of  th*  copper  employed. 
It  may  bo  anything  between  £.5  aad£2l>  If  borne 
made,  the  cost  ot  a  12-eelled  battery  will  be  about 
£3.  N.B  — Tbo  patient  mutt  be  prevented  from 
touching  the  batn  at  any  point  by  means  of  a 
wooden  trellis  under  tbe  body,  and  a  strong  band 
under  the  head :  otherwise  the  electrolyti 
of  the  current  will  be  nullified.  If  "  Au  1 
lives  anywhere  near  London,  and  cares  to  i 
bis  address,  I  shall  be  happy  to  give  him  the  benefit 
of  my  experience. — S.  Motions. 

[47914.]— 1>.  B.  and  8.  O.  Engines  -  Wimble- 
don, No.  0,  4 -coupled  wing  tank;  Uromber,  No. 
216,  4 -coupled  wing  tank  ;  Asbbumbam,  No.  248, 
4 -coo  pled  wing  tank:  Ruckhurst,No.262,4-coupled 


wing  tank ;  Pelham,  No.  253,  4-conpled  wing  tank ; 
Tunbridge  Wells,  No.  279,  4-coupled  wing  tank  : 
Richmond.  No.  20S,  6ft.  Gin.  leading  and  driving 
coupled;  Ventnor,  333,  aingle  inside  bear 

A  i  .u.i  :. 


r 


nation  to  the  curve  will  be 

/  r>  +  J)  <r»  -  /'•)  +  r 


t*  -  <1  ('■*  - ") 

_(,.x  „._,.)  {/<*  f  J)  +r  (.,  -  .t)}]* 
[c  +  0  (*•  +  *■  +  *  +  //•)  +  2  (/-o 

,1s -t^  -  iv]2  .  IGWrfy 

make  in  this  aquation  I  m  I'  and  r  *>  /, 
as  In  the  psrtisular  case  given  by  Mr.  Smith, 
we  shall  have,  after  reduction,  the  equation 

j*  (*•  +  y*  +  /'  -  r»  -  rtV  -t-  y»  {t*  +  y«  +  l>  - 

lJ  +  ,/■)'  =  4ft/'/ 

which  is  identical  with  Mr.  Smith  s  equation.  The 
curve  is  interesting  as  being  that  described  by  a 
point  in  a  ink  joining  the  extremities  of  two  cranks. 
Tbe  investigation  is  perhaps  rather  long  for  the 
ot  wind  and  rain  come*  over  us  the  mass  of  columns  of  the  English  Mechanic  ;  but,  it  desired, 


[479U.]-I.  B.  and  B.C.  Engine*  -Replies  to 
this  query,  mora  or  loss  complete,  have  been  re- 
ceived from  several  correspondents.  We  have 
amalgamated  those  from  I).  Smart.  "Oenoa," 
"E.W.,"  "W.B.P,"  "Clyde,"and  "Surrey." 
Tl  Battersea,  G  Wimbledon,  7  Rermondsey,  17  Dul- 
wich.  2S  Isfield,  24G  Bramber.  24  S  Ashurst,  252 
Buckhurst,  2-13  Pelham.  255  Withdean,  2o9  Tel- 
ford, 280  Lavington,  273  Dornden,  279  Tonbridge 
W*lls.  286  Holmwood,  28S  Ranmore.  25-8  Effing- 
ham. 289  Holmbury,  291  Deepdene,  2»3  Norbury, 
'  294  Rosebery,  '298  Southwark— four-coupled  tank 
engines,  like  Bury  Hill  given  in  a  recent  number. 
44  Fulham,  45  Merton,  73  Deptford.  75  Black  wall— 
Timers.  101  Orleans,  102  Cherbourg,  101 
Brittany— six-coupled  tank  good*  engine*;  231, 
tank  engine  with  traillng-bogie ;  2J3  Horsham, 
small  single-tender  engine;  200  Dieppe,  single 
express  engine ;  205  Kensington,  like  Freshwater  ; 
208  Richmond,  210  Cornwall,  212  Marti 
front-coupled  express  engine*,  Oft.  Oin. 
:«M  Milan,  StTOudley's  coupled  in  frsnt,  5ft,  ( 
330  Newhaven,  333  Ventnor,  T  " 


+  y 


it 


floeculi  fall*  from  tbe  top  to  the  bottom,  and  so  the 
rise  and  fall  goes  on  from  one  storm  to  another.  I 
cannot  give  it*  component  ptrta— it  ha*  been  doc 
tared  so  much  in  order  to  make  it  work  to  my 
satisfaction.  Methylated  spirit  will  do  a*  well  as 
pure  alcohol.—  W.  M.  Oabsxzb. 

[47901  ]— Thorough  Baaa.— There  are  many 
elemeutefy  books  on  this  subject,  but  to  my  mind 
the  simplest  and  clearest  ot  all  for  an  absolute 
beginner  is  "  Rudiments  ot  Harmony/'  by  Prof. 
O.  A.  Macfarren,  published  by  J.  B.  Cramer  and 
Co..  Regent-street.  The  name  of  the  author  is 
sufficient  guarantee  for  the  accuracy  of  the  teach- 
ing — Blsckwateju 


I  shall  be  gl  id  to  give  it  in  full.—  MilvkhtoX. 

[47907.]— Problem  in  Co-ordlnato  Geo- 
metry. — Although  the  problem  presents  no  very 
great  difficulty,  yet  I  find  that  in  working  it  out  it 
becomes  very  tediuua,  and  although  I  did  not  com- 
plete it,  yet  I  could  see  that,  after  all  the  trouble, 
the  result  would  be  unsatisfactory  ;  it  would  be  a 
very  long  equation,  involving  implicit- functions  of 
i  and  y  up  to  the  eighth  powers  of  each,  and  would 
take  op  two  or  thr*4  columns  of  the  "  E.  M." 
Any  problem  where  two  circle*  are  concerned,  to- 
gether with  a  number  of  arbitrary  constant*,  b* 
coinee  ins uff erat ' 
-M.I.C.B. 


[47915.]  — Centre  of  Gravity  Problem.- I. ft 
A  B,  A  C,  and  A  D  represent  the  throe  rods  .  the 
e.g.  of  each  will  be  at  its  middle  point.  Let 
E,  F,  and  H  be  th*  centres  of  AB,  A  C.  and  A  D ; 
join  \  H.  cutting  AC  in  K.  Then  by  Euc.  (Ax.  3 
and  Prop.  4)  E  K  -  K  H,  and  the  angles  at  K 
ore  right  angles.     Hence  the  e.g.  of  A  B  and 


A  D  is  at  K,  *o  that  if  W  ba  the  weight  of  each, 
we  have  a  wei<bt  of  2  W  at  K,  and  W  atP;  the 
eg.  ;of  th*  whole,    therefore,  will  be  at  U, 
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distant  from  K,  |  o(  K F.  Now  AK  =  AH  cos. 
30*  =  AD  y/  a  4.  endAF  =  AC I  2  =  AD  2  .-. 
KFo  iD(i  -V  d) !  4  .'.  KG  =  A  D  (2  - 
^5)  12  .'.Ada  AS  (1  +  «/""jh/6.  Hobos  j 
e.g.  is  distant  from  A  1  t-  V  a  6  of  the 
length  A  C— Tax  O'Skaktr*. 

(Olj.VCentro^O^it^Problsm.-Tho' 

b«  in  the2midd[e  of  eseh.    Join  these' points  by 
•might  lilies,  sad  we  pet  a  triangle.    The  common 
ntrr  of  gravity  will  be  in  ths  middle  rod  of  the 
If  the  porti  m  of  the  middle  rod  between 
ths  triangle  and  its  base  be  dirided  | 
.  ind  two  of  these  parU  be  measured  frotn 
the  apex,  we  getthewqaireorcsntre.-M.I.C.E. 

[47915.]  —  c.  u tm  of  Oravity  Problem.— 
Draw  equal  lines  at  the  proper  angles  representing 
rods,  bisect  the  lines,  draw  a  line  from  middle 
point  of  A  B  to  middle  of  A  P.  Divide  the  dutance 
from  the  point  where  this  line  intersects  A  C  to  the 
middle  of  A  C  into  three  equal  parts  |  the  first  point 
of  division  from  where  the  line  intersects  A  C  is 
the  centxoof  gravity  of  the  throe  rods.  This  mode 
o  for  any  three  equal  rods,  pro  tided  the 


dissolved,  then  add    1  pint  hot  boiled  oil,  stir 
thoroughly,    and    cool.     Apply    hut.    -  Ail- x 
HcDOXALD. 


»  16V 


in' 


[479IG.J  —  Midland  Tank  -  Engines  —  The 
tank-engines  which  I  menti>n«d  are  fitted  with 
brakes  as  follows :- 1.532  to  1546  are  fitted  with 
steam  brakes  only :  1517  to  1551  are  with  steam, 
also  Saunders  ana  Bolttbo't  Taouam;  1552  to  1661 
are  fitted  with  steam  only  ;  the  780  class,  built  by 
Diibs  and  Co.,  Glasgow,  are  fitted  with  steam, 
also  Saunders  and  Bolitbo's  vacuum  ;  1262  class, 
built  by  Neilsoo  and  Co. ,  Glasgow,  are  fitted  with 
steam  only.  There  are  46  engines,  called  the  800 
class:  1  will  give  you  the  numbers:  3,  22.  23,  GO. 
61.  62,  63,  «4,  65,  66,  93,  167,  168,  169,  ISM,  139 
(there  ii  a  little  difference  between  those  and  the 
S00  class  :  tbey  are  3in.  shorUr  between  the  centre 
of  driving  and  trailing- wheels,  but  in  the  shop 
they  sr.  termed  the  bOO  class),  800  to  820.  There 
are  20  390  class,  built  by  Neilson  and  Co..  Glasgow, 
190  to  909.— CutustiLE. 

'47:17.]  —  Voss    Electrical    Machine.  — 
"  YV  J."  will  find  a  full  description  and  illustration  | 
of  this  machine  in  a  bark  number  of  the  ExnusH  | 
Mechasic,  VoL  XXXIII.,   p.  335.— Jobs  C. 
Feast. 

[47918.;— Maolaturin's  Theorem —The  fifth 
f  the  given  function  is 

4«'i4#'-o)  -4x«-(8c't  \), 
,^lto  -  4  when  x  =  0;  hence  the  given 

147918.]— Maelaorin's  Theorem.— If  be 
expanded,  it  beoomes  1  +  2*  -r-  4x«  I  2  +  fir1  2*3  4  , 
ic.  Multiply  this  series  by  (3  —  x)  and  we  got 
3  +  hx  -r  4-t"  +  2T"  +  2  i  Ir1  +  2  lir1  +  Ac.  In 
the  original  expression  we  have  —  x  —  3  to  be 
added.  The  first  Una  will,  therefore,  disappear, 
and  the  second  beoomes  4r,  the  others  remaining 
the  same.  Again  expand  r»,  and  multiply  by  is, 
and  ere  have  ix  ■  ix*  +  2*"  +  2  3x*  \  x'  6  -f  Ac 
Subtract  this  series  from  the  one  first  obtained 
(iftar  deed  log  with  the  first  two  terms  as  explained) . 
AH  the  terms  disappear  except  the  last,  and  we 
«r«  1  i  -  l/6)i5,«r-  j\  30,  which  is  the  same 
as  -  4^  120,  or  -  4^  2.3.4.6.-M.I.C.E. 

[47918.— Maclaurln'e  Theorem.— 

Let   #"  (Z  -  x)  -  ixt'  -  x  -  3  -  f(x 
Then/i (i)  m  2e«'  (3  -j-)  -  »»'-  4(1  +  i,t'  -  I 
.-.  /.i  (i)  =,  12s"  -  iV'  (SV  +  1)  -  2r"  -  4c 

—  4e»  (I  +  x). 
:.t.,f^  (')  =  /.•»  -  \s*'  -*xc  -  fr 

(.  )  =16."-  W>  (2r+l)-4t"<  (I  -  .)  -  ff 
,.r.,flU)  m  \'U~  -  ore"  -  12e-  -  Axf 

(r)  =  24e»'  -  /.''  <2x  +  1)  -  12s'  - 
U>  (1  4-  x) 

tJ..  /"•>  U)  =  16V'  -  I6rr"  -  16.'  -  \sr 
.-./it'll  (.  )  .  32s"  -  loV*  -  Ox  -r  1)  -  16V"  - 
4r'(l  +x) 


From  these  results  it  will  be  sera  that /  (O)     0 ; 

f  lO)  =  0:/»  (O)  =0;  (Oj  =  u;/i»>  (O) 
=  0:  /■<'>'  (O)  =  -  4.   Hence  the  first  term  n 

"         Mr.  Romanes  mmt  have  made  a  slip  in  hii 

sign.— As  Exqisekb's  Sox. 

[47930.]— Baiaing  Water.— If  the  pipe  through 
which  the  water  Is  to  be  raised  30f  t.  be  a  short  one, 
and  not  less  than  4in.  diameter,  a  quantity  equal 
to  60  gallons  per  minute  may  be  raised  by  a  tur- 
bine.  To  proceed  with  the  construction  of  the 


[47931.J— Making  Miner's  Boots  Water- 
proof—1  send  a  good  recipe  for  the  above.  Melt 
over  a  gentle  fire,  and  stir  together  till  thoroughly 
mixed,  1  pint  of  neat's-foot  oil,  Alb.  of  mutton 
tuet,  6oz.  of  beeswax,  and  4oz.  of  rosin.  Clean  the 
boots  and  rub  some  of  the  above 
fire,  repeating  occasionally.— W. 

[47932.]  -Looped  Figures  by  Gearing.— In 
reply  to  •'Amateur,"  I  should  have  stated  that  if 
the  tarn  of  the  boedstock  is  a  close  fit  between 
the  bed,  it  may  need  a  slice  planed  off  to  give  it 
freedom  of  oscitte'ioa,  especially  if  a  deep  one. 
This  will  not  interfere  with  its  general  accuracy, 
if,  when  not  meant  to  oscillate,  the  side  not  thus 
planed  is  pressed  back  against  the  bed,  as  this  will 
place  it  in  its  true  position,  as  it  was  before  it  was 
planed.  A  great  many  small  headttocks  have, 
however,  very  short  tenons,  which  will  be 
sufficiently  free  without  planing.  These  can  be 
raised  till  the  bottom  of  the  tenon  is  almost  out 
from  between  the  bearers ;  but  I  would  never  raise 
the  Deadstock  further  than  absolutely  necessary, 
and  prefer  to  plane  the  tenon  thinner  on  that 
account.  The  ornamental  slide- rest  is  easily  rained 
to  match  the  new  position  of  the  centre.  The 
ordinary  metal-  turning  rest  cannot  be  so 
raised,  but  the  tool  can  be  packed  up, 
as  U  frequently  done  in  ordinary  turning. 
The  tool,  as  a  rule,  is  to  be  level  with  tbe 
lathe-centre,  but  the  pattern  is  varied  by  placing  it 
above  or  below  ;  and  this  is  often  desirable.  Tbe 
second  mandrel  is  necessary— the  eccentric  disc 
placed  upon  it  is  acted  on  directly  by  the  rubber ; 
the  gear-wheel  is  on  the  same  mandrel  as  the  disc— 
the  eccentricity  may  be  gTest  or  otherwise.  I  have 
shown  the  mode  of  increasing  or  reducing  it.  It  is 
by  varying  the  eocentrieity  that  the  patterns  are  so 
readily  modified.  The  centre  screws  on  which  the 
poppet  oscillates  am  oftau  fixed  in  a  pair  of  little 
poppets,  which  fit  between  the  bearers  like  this, 


which  thus  raises  tbe  tenon  of  the  oscillating  head- 
stock  quite  clear  of  the  top  of  the  bed.  For  ex- 
periments on  the  effects  producible  by  a  rocking 
headitock  these  may  be  made  of  beech  or  any  tough 
wood :  but  for  permsneot  use  should  bo  of  iron  with 
steel  screws.  If  not  sufficiently  raised,  the  base  of 
the  poppet  wiD  strike  the  bed.— J.  L. 


UNANSWERED  QUERIES. 


Tin  neathrt  surf  Utln  o/  everm  rvntai* 
Nma  /or  fit  wttkl  an  uutrud  in  Oil  tit,  anJ  </  H»U 


u*a*nt*rtd  art  rr^auj  /our  Mwas  afterwards.  W*  trurt 
eve  rtadtrt  witi  look  evrr  tXr  ft*  and  ttmd  what  wformo.Ua* 
i-V-y  Can  far  tha  irsmrJU  of  UuirfoUow  cotUribmton 


our  lust  ••  (lUtton 1 
J.  Biuwn,  UiM. 


hasrrplledto  47S13, 4Jitf>, 


l7.T>i 
47*111 
47311 


for  Small  Boat,  4  U. 
and  Hi.  Ue.  «  .  Sit. 


turbine,  tbo  best  way  by  far  is  to  consult  an  engi 
user,  or  apply  to  a  maker  of  turbines.   There  are 
•o  many  little,  things  to  be  attended  to,  if  success 
is  to  be  insured,  that  they  eoald  not  all  be  stated  in 

[47931.]— Making  Miner's  Boots  Water- 
proof.— A  solution  composed  of  indierubbsr  (small 

pieces),  lor.  ;  boiled  oH,  1  pint   Apply  heat  until 


47.IM. 
ITS70. 
47J74. 


175.*. 
•757*. 
47S-I. 
47VO. 
474.«3. 
47*  «. 
474H1. 
MML 
4;i»ky 

47(114. 

4;mA. 

47*17. 
«7hI 

47121. 

i;-!*. 

47'i.'7. 


rarUble  T«nre»,  p.  411 
Eiizum!  and  Boiler 
I.  II.  and  K  c.  loec 
Dialvte  Telescope.  41S. 

Stn  X  iJjrMBiu-Uarl  II?. 

InJ.  utile  Stain  for  t>lst,e,  411. 
fold  Air,  41i. 


Varicjas  Veins,  411. 


Bsrrel  Ptaan.  p.  V.6. 
Kle-lrir  Pendulum.  SOB. 
Coil.   To  Mr.  ToUn^n,  MS. 
To  Mr.  Lam  art-  r.  flo*i, 
l'.ip.r-Miikii>K,.>  h 
i  lieiuiiiat,  .V'1*. 
li.W.U.  Emruiw,  6W. 
Tinker  1UJ.  Uv. 
Probabli'  ti  r or»,  fto.'. 
lit-  Analrn>.  "> 
\hjm  uiMXt  TulKi-welU,  M0. 
l^irsiitliuvs  .vi*. 
Universal  Joint,  BOD. 
Hebeilem  Brake,  auy. 


1'ucumauc  B<ilovs,  1*9. 


kew  exploiire  corap^ind^  to  ^ wbich^the  name 

K.  Turpin :  it  is  composed  of  two  liquids  which  are 
harmless  before  being  mixed.    It  is  said  to  be  less 
Usble  to  spontaneous  oombustion  than  dynamit 
and  to  produce  far  more  striking  result*. 


QUERIES. 


[47fl.i5.l- Ventilation  of  Boom  —Will  some  of 

your  tenders  adviac  me  1 1  the  foUowins;  matter  !  A  lartrd 
room,  about  25ft.  by  left.,  is  lighted  with  gas-fire 
burners  bung  from  cfiline.  Tbe  ornament  over  the  ga* 
■n  tte  celling  is  perforated,  and  has,  or  Is  supposed  to 
have,  eommenicalion  with  outer  sir  by  gratings  in  aide  of 
house  ;  but  tbe  hot  air  never  seem*  to  go  out  at  the  per- 
forations: rather  there  u  a  draught  in,  and  tbe  beat  of  the 
room  is  unbearable.  I  saw  last  year  at  *hs  Agrienltural 
Hall.  Islington,  a  chimney-top  or  ventilator,  celled  the 
**  Belipee,"  which  wae  said  always  to  produce  a  stesdr 
updrattght  I  want  to  know  whether  a  small  pipe 
carried  up  tbe  side  of  the  house  with  one  t>f  these  venti- 
lators on  the  top.  »nd  communication  below  with  the 
spai-e  between  the  floors  or»r  the  room,  would  egert  the 
desired  purpoee  of  carryiiur  off  the  hot  air  without  any 
otter  inconvnlenre  lesolting  froji  tbe  drtugbt  io  tbe 
rooml-r.  K.  C.  B. 

[47M*.]— Machine  tor  making  Jnek  Ohaln  — 

Can  any  of  "  ours  "  oblige  by  givins:  a  dsaeription  of  th- 
abore,  with  diagrams.  If  pcisaibls  !  The  chain  roquirvd 
is  that  used  for  certain  kinds  of  spurs  —C.  G.  W. 

[47W7.1— Rlectrc-Motor-  —  To  ••  Covs»i.."-'Will 
"  Conrad  "  (p.  541 ;  kindly  give  sketch  of  commutator  of 
bis  electro-motor  ?   Also,  state  what  terminals  of  win- 


arc  to  be  cmn* 


rether  I  What  image  of  wire,  sod 
used  on  the  armature  and  on  ths 
field-magnets,  supposing  tbe  motor  were  Sjin.  long  f— A 
Bkoixxkb. 

i.'".^  -Photography  -Can  I  photo  tbe  Int -rior 
of  a  room  at  night  >;e^  by  25tt.  I  t>y  ma(rne5iiLm  light  in 
snmcisntlvsbort  a  time  to  take  a  few  people  *ittiror  in  it  ' 
If  sn.  what  tnngth  of  ribbon  must  I  bura,  and  should  the 
irtu  1>«*  lit  or  not  '  I  use  a  Boss  stmtnetrlosl  lens  end 
Miall's  instantaneous  dry  plates.  I  also  find  a  difficulty 
in  deTrlopiruf  these  to  get  the  right  iuten«i*y,  some  being 
too  thin,  whde  other <  with  tie  same  apparent  devsloc- 


please  describe  a  maehTae  or  a  pr  cess  for  grinding  or 
icducins  sawdust  to  a  fine  powder  '  What  1  want  is  to 
reduce  the  dust  from  circular  siwbencbea  io  the  same 
fineness  as  that  from  handsaws.— 8sw  vsa. 

;47!>*i  '-Mathematical  1 1  Show  by  means  of 
the  exponential  v.tucs  of  tbe  tngooometri  al  f  nctitrn-. 


"  =  log  ,  t«a.  (J  »  +  J  ■) 

=  ir  +  Br>+Wt  D,'  - 
X  —  Am  -  B*3  4  C.1  -  Dx1  + 
Show  also  that  A     I,  and  that  there  are  no  even  powers 

in  tHe  ecpan«ioo.    ^Uon..  1870,  i 

i.  If  .<  log.  tan.  |  J  •  +  j  j-i  show  by  the  use  of  ex- 
ponential forms  that— 

If      a     »r  +  »jr*  +  (j1  +  ''r' 
then  t     ——am*  +  r«»-«l«' 
Illon  .  IMSS.) 

'»':  A  BC  Is  a  great  clrelo  of  a  sphere  :  w,  Hb',  0C . 
sre  area  of  great  circles  drawn  at  right  angles  tu  ABC. 
and  reckonei  positive  when  they  lie  on  tbe  same  side  of 
it.  Show  that  the  condition  of  A',  It .  C,  lying  in  a 
great  circle  la 

tan-AA'sin.  BCaad  tan.BB'sin.CA  4)  tan.  C  C 
sin  AB  O. 

4  Prove  test  log..,  _  «    .9.  ( ^"J. .) 

/l"l  ««ot«  the  sum  of  (r)  terms  of  the 
1.1th  tern  is/  [m\.~ Dcoiocs. 

[47941  j   Coating  for  Leather  Disc  — "  Jack  of 
All  Trades  "  must  bare  intsunderstuod  ut  query  on  the 
I  do  not  want  a  substitute  for  lesther,  ss  he  sup- 
but  a  substaaoe  with  which  to  oMt  it  so  as  to  prs- 


LX  ATHE.R 


test  it  from  wnariag.  The  discs  sre  neither  grooved  nor 
cuDcd-diiver  iron,   fee  sketch.— A  Cows  MacnaNic. 

[47911.1— Bought  or  Not  t— ToMs.  Witmtniiti 
—  A.  advertises  a  piece  of  machinery  fur  sale  at  a  Oxed 


price  in  a  local  paper.  B.  applies  personally,  inspects 
the  machine,  and  agrees  to  hare  it  at  that  price,  and 


must  remove  an.l  pay  f^r  it  by  the  end  of 
week,  or  he  will  be  sued  for  the  sssse.  B.  n 
A.  wishes  to  know  what  course  he  It  to  t 


would  be  a  goad  case  fo 

fix  SDKS 

(47M3. '—  Ieocomotiv 
eiir  Traders  kindly 


the  Cunty  Couit 


if  it 


Engines 


-Would  any  of 
1  to  what  m  I- 


war  the  pecul'arly-de^ign«l  engines  L,»me»»,  Tartar,  an  t 
Aron  belong,  and  the  difference  in  the  value  between 


on  If 

one  of  Mr.  Johnson's 
one  of  Mr.  Webbe's 

N  W.R,  I-F.  E. 


forties  on  the  M  B  .  end 
brce  seventies  on  1.  and 
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r 47914.]- 1 eoal.-Cen  Mr.  Wxthnrficld  kindly  aid  by 
infoiming  h  t>  Now*  I-  tfuppoee  I  porch***  *  photogra- 
phic likeness  of  My  public  character,  My  of  tb*  hmiir, 
and  reproduce  this  likcee  aa  for  Bale,  not  In  photo,  but  to 
litho,  or  copper  or  etcel  plafe,  HT,  shall  1,  m  so  doing, 
be  m},baging  the  Uw  of  copyright  1-D.lta. 

:ni'<5i  Cctton  w.  l  eather  Beltlne- -  Will 
someone  kindly  |h»*  bin  expcrieice  un  cotton  Mting  in 
distinction  tr-  1-ather  1   A.  B. 

[«0*B.]— FnUlna-  Sight- From  cmaeiiy  of  sight 
'*'  blurnng  of  lf.it  disc  "  tor  34  year*  I  waa  unablu  to 
idIIow  my  calling  of  clerk,  diaughtaanaa,  aedauveyor. 
I  than  118  month*  ago)  ceeeed  smoking  Utatoco.  ud  my 
right  elowty  Improved  til  three  mouth*  ago.  It  ia  agal-. 
elowlrt  eeomicg  worse  I  bare  not  smoked  since.  Csneuy 
reader  kindly  auggcat  how  to  premit  ita  becotningworae, 
or  how  to  improve  it  '  W.  uld  a  ccld-elas*  aid  roe  in 
ixrujicg  ty  poles  lirca  ia  In*  fknld !  Bealrhhaabarnfoeblo 
for  •on*  mom  he  and  I  am  conataatly  taking  debilitat- 
ing ex  Ida,  aplte  of  precaution.— Aoc  M. 

WW.]— Land  Reclamation  —  In  thla  connection 
what  doee  the  term  "  •»  ,,ri  iu t  "  mean,  aa  applied  to 
raising  the  level  of  land  reclaimed  from  tie  sea! -J. 
Bxowv,  Belfast, 

[47W9.1  -  Cold  -  Air  Vavchlnery.  —  Will  *em* 
trot  her- reader  who  ia  rensersent  with,  the  theory  and 
working  of  orld-air  projudng  machine  a  kindle  gire  me 
■  Bt  info  rnation  aa  To  the  follow i 


to 


my  drv  wife  Jane  for 
tier  naUiral  life  the  rent*  etc 
ected  bouse*  situated  he.  unci 
eaae  1  gire  and  deviaeth*  wtml- 
aforraaid  to  my  *  n  H.  to 


tempevatuie  which 
machmca  f  Cm  40" 


it  ia 


■rng  !  What  u  thelowewt 

"1  to  attain  ia  the** 
b»  reached  I  If  ». 
plraee  ray  what  preeanr*  per  «q.  la.  the  »lr  would  hate 
to  be  compressed  to  tn  the  lint  inetanoe,  and  to  what 
temperature  wocild  ruch  conpreeM^  air  be  raiaed  during 
the  oampreaaion  !— W.  Aixawoarn. 

-Power  Wanted.-  What  >i>«  of  angirui  or 
engine*  shall  I  require  to  work  or*  of  taoee  nrswood- 
chopping  machine*  and  a  circular  aaw  IBfe.  dian.,  with 
a  Mwbench  30ft  long,  ."ft,  broad,  ana  1ft.  deep,  and  alaa 
a  email  chaff-cotter,  and  what  aiae  o'  boiler,  and  which 
ia  beat — vertical  or  horizontal  — and  what  ptstwure  ehall  I 
need  :  and  laat,  bat  not  l***t,  what  will  the  coat  be  •'— 
ricroa-Boo, 

[47880.]— Q.W.  Eng-taea-Cen  aayeajetr. form  me 
whether  the  O.W.  It. -gauge   and  N.O. 
cumbered  separately,  and  if  not,  what  ia 
number  to  whi  h  they  ran  I — R.  If . 

r<T9Sl  1--Wheel  Barometer  -Would  aomn  kind 
brother-reader  tell  m«  bow  to  till  a  haiometer-tube — 
what  quantity  of  quantity  of  ^ukluulrer  tad  ooet  of 
aame, arc.  !— BaoisK  I'liTkn. 

[47942.1—/  g-rlculturat  Chemlatry  -I  intend 
commeni  Ing  the  atudy  of  thai  science,  and  would  like  to 
know  of  a  book  suiiubl*  for  edf-inaunction.  Could  any 
at  your  raadera  enlighten  raa  I— 4 .  D.  B. 

[«?t«M.]  Geological  -I  found  a  piece  of  rock 
about  a  cubic  foot]  10  the  aaocl  ai-il  a  ravel  pit*  a<  NewUiu- 


poced  of  aome  potuua  material  and  nnmariVua  ahe  l*».  The 
place  abound*  in  ohut  appear  1o  be  roaul  fruits  from 
the  aiae  of  a  am»ll  lean  U>  that  of  a  large  ooeoanat,  ic- 
bJmb|  in  a  atrong  ahrll  of  irooat  «e.  I  think  It  l>  Mr. 
Howell  ir.  hia  "  Oeolngy  of  Werwfcluliire  "  who  aaya  the 
conglomerate  of  the  Keupcr  bed  cropa  oat  in  the  abore 
dietrict.  Perhape  aome  of  your  correepondente  can  gire 
roe  fcaformatton  or  will  aay  where  I  can  dad  it  1— Jao. 

LVCWBOX. 

[aTtlM.l— Seaahore  —  On  the  easda  at  Paignton, 
DeTonebire,  laat  apriag,  there  w<»  a  number  nf  objeeta 
exactly  rcwftitiiing  the  casta  la  aacd  of  the  high  beel  of 
a  lady  a ahoe.  They  could  be  handled,  but  ware  Tiry 
fragile,  and  ahowed  what  appearrd  to  be  an  organic 
etructure  upon  breaking  them.  Can  any  oae  give  the 
uatLe  and  the  nature  of  theae  object*  f-  F.  B.  A. 

1 47938.]— f*olar  Ecllpwea  — Can  aay  one  inform  me 
na  to  the  raaximum  duration  of  totality  in  tae  aolar 
r.-hpaea  from  IS5I  to  1878  1-F.  B.  A. 

l4ID86.l-JfaUhee.-I  want  aome  matchea  which 

twiib- 
1!  If 
_j  might  be 

made  I  -  J.  B  Duica. 

I47W57  ]- Meaam  inK  Heiirhta  of  Mountain*. 

To"  F.B.A.c"."— Will  yon  hindly  tell  mo  it  tt.we  la 
any  method  of  meaauring  the  hcigh'e  of  ruounUira 
,rcughl<  l  without  apecial  inatruineu'a  !  There  ia  a 
mountain  abiut  a  roll*  from  my  wloduw  oeer  a.OoOIt. 
high,  I  beliere.  It  1.  not  precipe  u,,  .0  I  c.nnot  net 
u^il.r  thr  Hiin.-nlt.  ...r  1  could  meaanre  it  cui:7  tHtg, 

47:.'*  :-Chlorldo    of   BUwer   Batter  lea  -  I 
ahould  feel  gnaUy  obliged  for  plain  inetnictloaa  how  to 
make  cblonde  of  ailver  battevlea  for  medical  purpoaea 
AUa,  other  kinda  of  pocket  batteriea  tuitabU  fur  a  per, 00 
truToliing  m  China  '— W  II. 

! 4750H     Oaogea  of  Continental  Railways 

Can  aome  lead' r  1*11  me  the  exact  incaaurrroent  of  the 
rraugta  of  the  railway*  on  the  Contrtiant  of  Kurope  '  Are 
'.hey  all  the  >acne  aa  the  Frtnch  with  the  exception  of  the 
Opanuh  t-K.  B.  M. 

1  ■■'!  Blight  Boota.-I  want  a  llijuid  blacking 
fcr  private  una,  eoirething  like  llaulhaway'*  p..vV— 
crtoaa.  C'»n  anyone  gire  tn*  a  recipe  1  Would  that  do 
fiven  in  tlae  latue  of  Sept.  1  :-K.  M. 

L470i;i.1-B«u  la  yiaetrtur.-To  what  are  theae 
owing  1  Do  they  indicate  the  parity  of  »li  epar.  aa  I  am 
told  they  a«»er  occur  in  the  luw-elaaa  article  I  Acid. 

(<?f>«!  l— Liquidation  — '  place  an  order  with  a 
Arm  for  aome  aitu  Ice,  the  material*  for  which  1  pl-ce  in 
their  handa  and  obtain  a  receipt  for  them,  th»y  under- 
taking 10  make  up  the  articles  and  return  them  to  me. 
The  order  ia  partly  executed,  whtnthey  fail  and  gointu 
liquidation.  In  acaee  like  tbra,  ia  there  any  rea^iu  to 
tear  lor  tbo  balance  of  my  material*  in  their  haudt.  or 
,ouldIe*f»)y  leace  them  tbera  uretu 
*£i'  ted  :  1  understood  a  receiver  had  been 
uicd  ihe  wurka  are  to  be  carried  on  aa  uaual  Will  air 
Weiherneld  kindly  enlighten  me  r-Hrrro*. 

i47irAj-l>»al.-A.  trakra  a  will  in 


will  Ignite  on  being  eJightly  prwuwd  agaiaetabox 
u-t  nibbing  them  on  it.  Are  aacfa  match,  a  mvle 
not,  are  any  chemical*  known  by  which  auch  murl 


the  fiJSowinar  :— "  I  givi 
and  dniing  the  term  of 
"t  all  thoae  tour  newLy-e 
immediately  after  her  <k 
of  the  aaid  four  hotter e 

bold  to  him  hi*  heir*  and  aaairma  for  aver."  H  diaa  14 
moafhi  after,  and  leave*  a  will  whet  en  ia  found  :  '*  1 
give  deviaa  and  bequeath  all  my  real  and  tersoaal 
eat* to  in  poaeewloB  and  expectancy  to  my  dear  wife 
Mary  her  belle  executor*  axunlniatratara  and  aacigns." 
Mary  die*  14  veer*  after  without  iarae,  while  A.'e  widow, 
Jane,  la  atill  alive,  a*  ia  alan  A. 'a  elder  bob.  The 
queationa  are,  now,  Have  Merv*a  heire  aay  claim  on  the 
*b„vc-nauied  property  I  (an  B.  giv>  away  what  nei'her 
be  nor  hie  wife  ever  p;  aate'cd  I  Will  tte  property  go 
bank  to  ,'anc  aa  A.'*  widow  and  heir  '  In  abort,  to 
whom  will  the  property  come  1— Avulo.Daxb. 

[47084.J— Coloured  Star*  —  Ia  a  coloured  alar  eom- 
pewrd  of  a  KUUfle  body  or  of  eeverat  l.odiea  !   If  of  one, 
olour  and  maimltode. 


inmetimea  an.  h  atara  diang*  t 


Uo  their  matter  and  volume  atao  change  '  If  of  two 
bodiea  are  both  of  the  name  cohmr  T  What  are  their 
irapectlre  poeltone  I  Buppoae  one  ia  red  and  the  other 
yellow,  will  net  their  light  he  orange  :  If  blue  and  wtite, 
will  not  Ihe  light  be  pale  bluet  1.10*4  aay  reader  kxenw 
of  a  mean*  of  detecting  all  thi»  without  incurring  the  ex- 
pnrc  of  Urge  optical  inatrumenU  I  II  eo,  will  he  aay 
bow  !— (4.  br.  Caoix. 

;47°<*.V— Olaxe  for  Fireclay.— Can  any  reader  tall 
me  what  to  uee  for  blue  or  black  glaze  lor  riilge  tile* 

It.  8. 

14r.iM.J-43oncrete  Would  '•  Klioda  Box  "  (letter 
KHoci  kindly  give  exact  air*  of  the  vreeela  he  u»e«  for 
meiuuring  the  lagredlenta  for  concre  te,  and  aav  if  era- 
>and  I*  equally  good  I  What  ia  •'  isnelr-grouncl  quick- 
lime "  !  Hlacklng  fredi-tmmt  liift*  with  water  and 
cohering  up  in  .and  w.U  leave  it  la  fine  Hour,  tag  need 
I  t  grind  ng.    AaaTitr*  Bl'lLoaa. 


r 47997.1  Pattern-maklna;.— Will  Caat  Iran" 
oblige  ua  with  a  deecriptioo  of  the  way  pattern*  muat  be 
made  for  email  work  auch  aa  lathe*  ana  engtnea  ;  par'i- 
colarly  euch  piece*  aa  alide-ree'  a  whicb  have  undercut  V* 
channel*  ar  d  ernrfne-cylindeni  '  How  count  the  lug*  or 
be  arranged  when  th»  pattern  'ttndoa  tli  rough  -cntre 
eam-port'a  face  !-O.VT 

t7WW,|-Dyngvmo -Will  E  . 
pcuntelec-rtrcn,  kindly  aUte  wbethera 
rnreSlo.  by  ajin.,  with  Mb.  of  cc.  wire  No.  Kir.  would 
light  a  tlvc-candie  Swan  lamp  aatufacforily  !  The  Sakd- 
magrif'.  is  a  good  one.  -t  oaaan. 

[  tTime  i-  Liability  for  InJ  ury  -To  Ma.Wxnim- 
riai  o.  WouJd  you  oe  ao  kind  u*  to  tell  me  what  to  do  ia 
the  following  raae  '— (Jn  the  Drd  of  Aug«*t  la*t  the  t!  cm 
by  which  1  am  employed  hired  a  vaa  from  contractor  to 
*vnd  aome  raae*  t>  the  dork*  and  aent  me  with  them  to 
ate  them  .hipped,  tc.  While  on  th«  road  to  the  docka, 
and  about  Bv*  minute*  after  we  atartcd,  the  near  front 
wheel  came  off  and  pitched  me  out.  arm  while  00  the 
ground  the  corner  of  the  raa  came  down  on  me  and  in- 
jured ay  right  leg,  ao  that  I  bar*  been  unable  to  work 
aince,  and  am  Mill  unable.  I  think  I  can  put  what  I 
Witit  to  know  in  four  question*  .  1.  Can  Lompenaatl^n  be 
had,  and  about  what  amount  can  ba  claimed  ia  the  case  r 
4.  I*  it  tot*  claimed  from  my  employees,  and  let  them 
reejTcr  it  from  contractor,  or  am  1  to  claim  II  direct  from 
the  contractor  mycelf  -  8.  Will  it 


ploytr.'  LUMItty  Aett  4.  I*  there  any  limit*  d  time 
alter  the  accideot  for  giving  aotiee  or  bringing  no  action 
againat  Ihe  rcayionalble  party  1- J.  R.  E. 

ItTOTO.'-Waitiae;  Club-houie  -To  Ma.  Wrrura- 
rixLD.— WU1  you  kindly  inf..rua  me  whctheraclub-hou** 
can  be  legally  rated  f.  r  Kor-rates,  4c.  f  The  club- 
house waa  pieoented  to  the  tr  ember*  for  their  use  free  of 
rent,  It  conflate  of  two  room*,  and  no  one  live*  on  the 
pr*mf**e.  Ihe  room*  are  only  opened  for  three  hour*  of 
an  evening.  It  ia  used  ectirecy  aa  a  club  and  Institute. 
IielceehmcnU  are  on  the  premier*,  and  the  member*  pay 
a  weekly  nubsc-nplloo,  p.ying  for  their  refreshment*  aa 
tiiey  require  them.  The  club  ha*  been  opened  nearly 
r*v,  n  y«ir-.  and  never  been  charged  with  a  rate  before  — 
bee  t*. CH  I. 

[47971.1— 0%m-  llaThtlnaT  Spark  Coll.  —  Wo  aid 
"  nigma, '  cr  aome  other  reader,  kindly  give  Icngeh  of 
wim  and  aixaa  of  mme  for  n  email  coil  to  give  a  J  epaik 
for  gaa-lightlog;  to  work  with  chloeile  of  ailver  battery  '. 
tshoull  I  use  one  or  two  cell*,  and  whit  surfitoo  ol  silver  C 
—A.  L. 

[47»fi  J-MeteJ-work.-Can  aa: 
new  work  in  «i;  por 

believe.  "  lepoui  " 
relief  00  copper 

metal-work.   It  appear*  to  be  done  with  aome  aurt  of 


total-work.-Cnn  any  one  fell  ma  how  the 
cojrror  and  bra**  I*  done  t  It  ia  called,  I 
oouaae  work."  end  conni.tt  of  <  etlgn*  In 
per  or  braaa  ornamants  10  imitation  of  old 


punch.  «  hat  af  onld  the  gauge  of  the  metal  be  !  Ia 
aoyte.ing  used  aa  a  backing,  and  whst  tools  are  uacd  *  Is 
any  book  i.ubli*bed  00  it  I -Fat, 

( 17913.]  -Barium  Componnde.  Wou'd  any  of 
your  roftler*  r*vour  me  with  information  and  sketch  of 
plant  rv  lulled  to  make  barium  chloride  and  nitrate 
direct  fruin  the  sulphate  1  I  muen  the  process  of  turn- 
ing the  luliihsle  into  sulphide  by  reduction  with  coal,  ua 
a  practical  scale. — A44  t  a  t'l. 

1 47S740- Queation  In  Dynamioa.  Huppoie  a 
conical  Uidy  of  «u.  In  lesjgtb.  ibc  diameters  of  whoseex- 
ttemitiee  are  Sin.  uud  lin.  rrapeetively,  be  propelled 
Ihi'Hiirh  a  point  above  it.  centre  ol  gravity  i  n  a  plana 
eupeiBcle*.  and  by  inertia  continue  to  roll  on.  What 
r  gure  would  it  deactlhe,  and  whet  would  be  the  ilrmen • 
Bious  of  the  tljru>e  '  Now,  auppose  the  diameter  of  the 
thick  end  ol  the  body  be  lessened  by  tin  .  and  the  opera- 
tion repeated.  What  would  be  tii»  a  If^reu'e  between 
the  two  flguree.  wlnt  proportion  would  the  difference 
bear  u.  each  fUjore,  and  what  would  he  the  reasons  of 
the  result*  !-tt.  11.  T, 

f47!i;.V  TeatlniT Lightning-  conduotor.-How 
can  a  lightning-conductor  Itx-d  many  years  ago  to  a 
l  ift)  .  lnu.net  stalk,  be  tested  ss  u>  whether  it  ovulinuea 
111  good  woriieg  older  !-  No  810. 


waa  there  anv  derrcaae  . 

vation  !-B,  E.  W. 


[47917. 1— Water-power.—  Orven  a  waterfall  with  a 
"  wing  ocer  it,  what 
It  by  means  of  a 


uaniity^of  ^water  always  flowing  ocer  it,  what 


147970.1— yirintr  <!une.-Will  P.  Vallaaca  ki 
oblige  with  furthsr  inr.  ru  alion  as  to  the  system  n 


Ily 


horse-poser 

of'fa'u!  1011*  ■  width  'of  o°vertkiwr  ™ndeevea*  surfae. 
cement'.  7'hn.  ;  minimum  deptht  lm.  equal  to  what 
world  pass  through  a  oouinit  Sin.  aquarc . ,  and  a  maxi- 
mum depth  of  Ins.  equal  to  ljtra.  squarel.— What  power 
would  the  minimum  and  maximum  fall*  of  water 
respec  tively  give  with  eith'  i  a  terbtne  or  cow, moo  water- 
wheel,  and  which  of  the  two  would  prrduoe  the  better 
result,  and  whi.  h  the  cheaper  and  Ireat  Likely  to  get  out 
of  order  '.— H.  H. 

1 4707s  ]-  Violin.   I  hare  a  vlolu  tabelled  " 
\Tana.'   f  an  aorne  one  kindly  give  m»  paiticular* 
theda'ennd  ,  haracter-etirs  of  this  maker,  and 
what  rank  lit*  instrument*  take  t— A.  K  T. 

'■huto.'— Locomotlwea  on  Varloua  Line*.— 
L.K.W.  Eruxmee. —  Wanted  principal  dimenstrns  of 
Princes*  Alexandra  and  No*.  Ml,  770,  1877.  lis*!,  3048. 
1WIV4,  tlOl.  iJeo.  U.K.  Bagtn**.—  Wanted  principal 
dimcnaaooa  of  on,  US,  904.  40a\  (VJd,  7<1,  79*,  H9t\  11  is, 
1*72.  1301,  19B8,  1441.  O.  W.  Enginea.  —  Wanted 
p-  Incepal  dimenaions  of  HvraJlow  and  Noa  620,  7ld. 
8Btl,  ftia.  'rto,  1271,  i«ol,  1S77.  O  B,  llneine*  — Wanted 
principal  dlraecuuoo*  of  104,  166,  17ft,  812,  4rW,  ,VJ8 . 
B.K  Engine*.  Wented  priueipal  dim eua ions  of  6e5,  r-3, 
149.  1W,  1«U  SOS.  ?H.  f»,  2»..273e  W7.  »».  cUO.  ^W. 


( 47»10  ]-Pre«>aure  -Would  anv  of  "  cure  -  be  good 
encraah  t »  explain  by  diagmm  the  fitting  up  aod  working 
of  a  hydianltcpre**'  I  want  a  preeanre  that  I  ccn  eithe  r 
crack  a  not  or  pre**  up  to  So  ten*  per  aq.  in.  My  plate* 
w  111  be  14  I  y  aqaare.  There  will  be  12  plate*  alto- 
gether, one  above  the  other.  Would  nulleatde  iron 
plate*  stand  the  preaaurc  and  retain  their  ahspe  '.  They 
will  be  hollow  or  grooved ,  Ijecaaee  I  will  require  tVera  to 
t>«  heated  by  steim  op  to  3fa>>  fahr.  or  more.  Hhow  bow 
th*  oncer  rait  la  eooetruated  with  ralvea,  4c. -A.  B.  C. 

[47»gl.l-atee».m  Plough  Bng-inee  Can  any  of 
one  readers  aire  me  aome  of  the  I  ' 

[47SW.] 
btnocnlar 

msrtne.and  tlieatie.   Would  anv  reader  of  ours  kindly 
Inform  me  what  th*  drffcreac*  of  the  three  lenae*  cm- 
slats  of.  how  could  I  piucticaUy  teat  them,  and 
wbe  her  I  conld  put  them  to  any  such  use  aa  1* 
pbotoa  '   V  W.  1. 

l47!e3.]-Reaaonable  Wear  —In  aome  Ie**ea 
of  the  covenant*  ia  euba'.antiaHy  that  the  hou«e  ahsll  he 
given  up,  fee.,  togetner  with  all  oxturea,  eSc  ,  In  good 
repair  reasonable  wear  excepted  1 .  but  It  rends  to  me  very 
ambiguously,  aa  generally  worded.  Doe*  the  reaaunable 
wear  refer  to  the  kooae  and  future*,  or  to  1 
In  the  rroeived  acceptation  t  Aa  oiually  « 
Woodfalli  it  may  mean  either  ,  and  an 
•  olieitor  whom  I  have  asked  bold*  to  one  n 


DkTinee.  -Can  any  of 
1  leadmgdt»cn«k«a  of 

idd-itlHi.-!  have  recently  bought  a 
nocnUr  field-glasa  with  revolving  lenea*  styled  a  Id. 
srtne.and  tlieatie.   Would  any  reader  of  ours  kindly 


rarvwyor  hold*  t>  the  other.  -S 

DrV  Pint*  Transparencies  —Will  Mr. 
W.  J.  Lancaster  kindly  give  dry  procea*  for  taking  aod 
developing  traaapatenciea  for  the  lantern  I— A.  11.  V. 

rs7mv)-Me>a»urlo*T  Atmoepheric 

-  I  havea  Sin.  ml*  married  m  the  ground, 
water-bearing  strata,  which  fluctuate*  from 
surface. 


reaching  the 
SOft.  to  30ft. 

la  ihi*  tube  float*  a  hollow  sphere  of 
00 peer,  to  which  is  attached  a  On*  wire,  peering  over  a 
pulley  dxed  7fi.  high  oa  the  Inaide  ol  the  w.U  of  a 
building,  and  l-alanod  by  a  plummet  of  load.  By  the, 
rise  aod  tall  of  thla  plummet  I  am  able  to  meaaurs  the 
varying  deplli  uf  ihe  water-line  in  feet  and  ia  lochia  : 
but  I. m  wlahful  to  discover,  if  poaeihle.  aiy  atmo-pheric 
influence  on  the  rise  and  fall  of  thla  water-line.  Will 
any  one  kindly  oblige  n  e  by  doaeribitig  a  simple  arraage- 
m  nt  by  whlh  any  variation,  a*  small  as  the  ono  or  two- 
1I1  iciaand  part  of  ao  inch,  could  be  readily  detected  t— 
Aquaoc* 

i479ej«t.l— Parrot.— Can  any  reader  of  "  our*  "  kiodly 
aaaiat  me  in  the  following  ■— I  hare  a  parrot  who  Is 
a*toniahingly  tame,  even  with  perfect  atraugera,  but  who 
baa  th*  bad  habit  of  palling  her  feathers  out.  Her  red 
tail,  left  wing,  and  sometimes  her  breast  attract  her 
special  attention,  and  no  aouner  on*  appears  a  trills 
longer  thsn  she  particularly  caeca  about,  than  out  it 
come*,  il'-r  principal  food  i*  a*  follow*  :  Hemp-need 
and  bread-and-butter  daily  ;  raw  potato  aud  meat 
icookedl  f,equen*.le  ;  biacuit,  eop,  ana  oatmeal  pomdre 
oxaavoually.  In  fine  weather  ahe  ia  put  oat  of  doois. 
and  sometimes  when  the  sun  ia  out  aprinkled  with  cold 
water,  bhe  has  a  way  of  holding  bar  head  lo  err  titan 
the  perch  ahe  stands  on,  and  shaking  hot  wings,  sppar- 
rntly  straining  every  n»rv*.  What  would  be  tho  tee>: 
diet  and  treatment  *  Can  any  cue  aaaiat  ine  from  experi- 
ence I— I'oli.v  BsaROT. 

[47UK7.1— Carpenter'*  Bench-— Will  any  reader 
kin  ily  give  me  the  proper  dimensions  for  making  a 
arpenter'a  bench  1— Auatcc*  CaantxTaa. 

[47!)e><.]-- Violin  Making  -  Will  any  one  oblige  by 
de*  r-hing  the  kind  of  tool  used  by  violin  m.ii-ra  for 
cuturig  out  the  ,  holea  of  their  Instrument*  !  I  f  ' 
ttng  out  with  '.be  pen-knife  a  rather  ted. 

Tvan. 

[47'.*:'."  Scroll  Chnck  -I  want  to  make  a  four- 
j*w  scroll  chuck  about  3a  10  diam.  Can  any  reader  tell 
ine  how  to  rut  th*  tneth  on  bottom  of  jaw*  widen  en<am- 
iq  ae  ecroll.  so  as  to  be  of  a  curved  shape  I   A.  V. 

rMU»f»er.»H. 

[47\m]-Asphaltum.--Ia  thla  eoluble  in  aplrl's 
of  wine  or  raetb.  spirits  ,'   I  intend  to  mix  the  "" 
tipn  willi  a  spirit  varnish. — Ti  ao. 


Sixes  J  nne  lit  Mr.  Edison  haa  AM  fifty -one  ap- 
|ilicattonn  for  patents  uj  on  edeotrio  lighunje  ctevicea, 
and  haa  recently  received  twenty- eight  uuteota. 
100  iu  all  upon  hia  ayttem  of 
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CHESS. 

— »*» 

Uoras  for  this  i^attam'.  rant  be 
to  the  Cftaaw  Krlit»r.  at  the  «bV*  ot  th. 
Maobssic,  81,  TaTiaiock-strwt.  0  reuv-sTtrdea, 
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Whit*  to  play  and  mat*  In  M  r—  mora. 


TBOBLZM  DTCIJtXXtl.-By  J  f.T^n. 
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Whit*  to  flay  and  mi's  In  fir  j  moves. 
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4  Bttknl'mita 
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ut**.*  r 
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B  it  :  tlu.1 

I.  It  to  U  7. 

S.  Mate*  aoc  inline! r  . 


Uan  IMaeeu  two  amateur*  :— 

(Hoy  Lu;m  ) 


'X.  W.  B. 

B. 

I  PtoK4 

I .  He  K  4 

2  Ktto  K  n  1 

».  Kt  loiim 

a.  B  to  Kit 

a.  J-  to  U  it  .i 

4   B  to  H  4 

4    II  'O  114 

ft.  V  lout 

o.  P  UUa  P 

•  PtoK  5 

o.  Pt..  u:i 

7.  Gutlrr 

V.  K  KmRl 

*.  B  toKaq 

0.    <   .1  tl<T 

>.  B  to  B  4 

ii  r  iou  4 

10.  B  Uk..  Kt 

iv  Kt  rake*  u 

II.  U  tu  U  ' 

ii  Pwin 

If.  P  to  K  • 

II  U  to  K  : 

IS.  44  t  r  b  b 

13  KltoU'l 

14.  QKtloitf 

14.  11  lake-  1' 

1*  VI  to  B  a 

is  UI.UI 

lev  kit  to  at  3 

IH.  titoK  I 

IT.  Kt  Ukee  H 

17.  HUkri  Kt 

H.  Kl  token  B 

18.  U  to  Ki  i 

It  QtoKtfl 

iv  Kt  to  I)  a 

NOTICES  TO  CORrtESPONTlKjrrs. 

Csanerr  Sou-rims  to  77B  by  J  '"If?,  inm  ,  to  ; 

Hehmmk*. 

W  F..  K  -Thanks  for  th?  problem 
mate  If  I. 


74  by 

but  where  is  the 

I  WM  h  a*      of  BUck'< 


k  to  K  Ki 


A  C  S  '.*.:>,«- Your  name  , a  eet  red  on  tiurncy-aa*:, 

M'S-  F  K  Buunm  laiep.ls  to  puh'lrh  by  tSrtlvrc.Mil  the 
kImpMUI  "Utti'i-nt  ••-.iltcilorr.  bf  tfetJIffML)  •  bcok 
efltltkfd  " rti»M  IjIiw  i»m«.°  o(ta«iitiioif  luitv  twn-mi.ni 
I  *u4  h  Ir-w  thrw-m  jv«  I  piubL"ia<..  vitb  LaaL*  ua  Lhr 
»r>!viikff  lind  r.rurlru- turn  ot  1  w.i-Ditirrl»  ,  poootil. 
Wr-»tU»,  »H«l  ll  fli»r*  :.<i  •.:  til"  |irur  prubl-lD"  in 
lu Iti. k  t-iurnr;»o(  IWJ  Prion  to  tubacrlttrn,  la.  «d.  ; 
»tl«r  publication.  a».  ii  J 


Th*  r»iDr  tu  cos  tic  a*  I  a  few  morv  oi/i'i  wbim  Black 


ANSWEBS  TO  CORRESPONDEKTS. 

9/  IA*  K--H1M  UfcCHAHIC.  Jl.  r4VI#t..*4««'r«vl,  tWit' 
•fian»V»,  li'.c'. 

ITT  NTS  TO  C0f!RI-^r0NT^nNT9. 

I  Wnt«>  .  n  i:  M"  -il*  of  t)i»>  pajMff  o«1j-.  m  l  put  Jr*«- 
IfirT*  fur  itlu*ir*U"t.-  i*a  •M-jwtnitr  ptvoni  u4  r*r-r.  J  lilt 
titit«  to  <jut'Ti<*».  uid  wh-n  ■n-*wrTin<  qu- ri<rs  put  Lti« 
Duuibrr*  iu  writ  03  *Ji9  UUn  of  Xi>r  aumnm  Iff  vhieli  ttn- 
rrplif*  rvfrr.  .1.  No  (ii  nv.**  u  nuvd**  for  tiwnrtUiir  l<*tt«r*, 
aurnod,  or  rrphm,  4.  lafitbwi  of  qii*nM»  Mhinir  for  »<J- 
arwM  ot  iti  triuf^tiuvn*  or  Cjrnvp  >tt.l»'DU.  or  vbrir 
l>>Aa  or  ntber  «rUi:Ut«  ciin  b«  parcb**«(i,  or  nipliea  *rivicur 
Mtcli  Ibfonmitioii,  munui  W  tnMT^cd  ti-j-t  tu  adrttrtik«>- 
tneoU.  ft.  No  quetktion  liking  for  tWuciiUiMuI  ur  *i-i4'Ut*ar 
lufurnuttiiiD  uaiuiwrri'ti  through  Uw  j«.i*>t  tl  I^,tt*n»kH,ut 
to  roiTktKpn'i.knt*.  uuUrr  rov*»r  to  tin*  tvtl'or,  ur*  ixr?  for- 
•  iirdid  ;  aod  lii*  DAauea  of  crmpjoJcuU  *rv  not  $wr* 
to  iDijuircn. 

*.*  Atvtv.'-n  U  ]-.t  drawn  to  hint  No.  4.  The 

nocv  dt-viitnl  tu  Irtt-n,  qurrMw,  mjuI  s«p)wa  ia  sn^nt  lur 
In*  trvn-ra)  <5fwl.  an>i  it  u  nut  tint  to  r>ncupy  it  with  qu+a- 
U'Jtia  auch  tva  axe  indaoaled  abov*,  »l.:ch  miv  uuLt  of  ut  li- 
riduai  inirrrtt,  and  wUict,  if  not  u4vwU4h*m*uU  iu  tjWra- 
a*]vr«,  lrs»a  to  r^plwa  wiiirb  arr  Th-  "  bixpcnnjr  l4a.lv 
Column  *'  o0t'r»achfiipinHati9of  obtainintraucb  inforxuav* 
Ui/u.  Mii'l  we  txuat  our  n  vl-m  will  »ml  UieinaeiTraof  It. 


Tbe  foUotvtnff  art  the  tiiiUa'a,  Jro.,  ol  U-tl*n.  to  ham)  u[ 
to  Wrdni'Klay  evri^infF,  Sept.  t  l,  and  una^taowladyrit 
•iarn  brnf 

K   Bfmriiaa     W   (*   P  —A  Fallow  of  lh-  R  .v%l  A«tro- 

BMUcal  8>vifHf  -W.  H.  Ul'  *a  -  W.  Mo^br.  —T**m< 
--J.T.  H  .Wi-ilifM  — J.  H.-J.  L.  W.-P.  U.  U.  Q 
Min'r.— T.  N.  AnJ^w  —  *i\  u  A        -t    '  m    m  .»  Fjx. 

•  J  W.  bond.  —Julia.    lV-rrf  amilia.*.    *  »pr»  :ul.~b  A., 
r«n1«h-r.  W.   U     UiwhaJUie.    Jaiu»-f   K  vrmtJ- 
a\|fo>o*.   T  TT  0    All  ■WaliMl     Am  ill  ur.  WM'^h. 

-Wiillinffton     W  H.  liiMttto  —  f*n»Ti«  iqut. 

A  NEW  VOUVMM, 

T:ii  la^at  numVr  •irii»th4-rlr»t  of  niluoiL*  XXXVI.  B*a*?PM 
vUiiDtf  tu  i>ul*#eu«  i.j  r»c.»iiiuji'i..liii»f  "uu*a**  tu  near 
a\itw<rb*r>  abonlddoaii  o  *w,  »h-n  n  twm  volunif  la 

•  ->iuiji-nnu*f  Tue  Hult't  t  •  V.»|.  XXXV.  will  tw  pub- 
Lr-ktd  iradKt  wetflvf  niiil  MafjNI  t»nd  b  <uu  l  ■  .i;  •  will 
W  im  »a>  "hurtijr  aiti*r.  iCraJ**  »  J«— .r  ul  ruakiii'.* 
up  tb'-u  aft*  t<<r  Ltn<JwiT  tbi-  pu*i  *u'.utu>*  an*  ttwui- 
lu'-nJi-J  t<>  Co  »hi  ut  on  i.  a>  Uu*  U»  'U  uuuil«'j*  noon  iun 
out  uf  j  itnt. 

#\.  E.  It'-:ir\!i*a,  Tliilllta.  Ttit?  i|ii*»**.i'ici  fa«  :t*m'tt  fr«- 
pbuaiihor  H  in  <■  .otiiTtiun  «  Ui  »  u<  .i-  ■  :i  >*  i.  adrerti**— 
meat.  0rr  pp.  aia.  M* V.»l.  XX  .  Km  a  a»riin  of 
f»I»i'ni  n  -  -KiTTtw»KC  Vou  cu  uStAiit  tii.--.-i 
t  •  >«  in  «|i.»-at»«ti*  at  any  of  tbv  rvaxi'trr  •.•tH«v«  ur  ul 
tii«.  clei  ks  at  the  vliim  h«s  —  \\  .  Xoaau.  l-ili<i«f.  ,  Uoa 
cnu  hr  why,  uut**«a  bt-  ii  in  thtr  •»r'T^taof  the  uuer- 
tora.  1  b-rr  u*\ - b*r.u  pi  »  )  u(  "la  ln  ea"  rrport>«J, 
hut  nothtna?  K-rio«i*.  Hi-  I  »t  •«  «  n*.  in  n  publi*bau 
it.  UM  i>  Nft     *  i  VWVi      Tj  what  di«ra  it  i*t«r  *  l'w 

•  >tflH  MMLia  t*i  imt*if>  uu  B<i-oJwr  f»':it  ■•!»•#,  and  w« 
att-  <  ,mfM  Ufld  (u  b-  cartful  of  apac-  J— J  M.  U  |  Th** 
WatplbD  would  b«  t*i  bar*.*  a  b  ibr  adaplel  li  the 
»-ona,  wbidi  i '  biuitinic  alt  iJay.  2.  Wi  ntjould  think  a 
r  .p4  f  i lt<-  'Jituf  u»  una  naio-U  woul  1  U*i  atiuau?  r-ooujrh, 
Mil  It  wuubl  ba  uaalf  w  aWc«f  r«p:dly  If  wrttad  br 
r«iB  - Aati  Cotftociov  tli  »yotiru-«uinorn»ta  i-m  <>r 
«  nr.»ion*  -A  li  Hi*  d.UI-  uUv  la  that  <.i  l»rw  p»-  pie 
ko<*w  of  th.  ma  "blue.  C-*tiuo*  the  maat-r^rxrilain 
>IH|i-  IMi'lMl'  a\f  UlU     Put  Into  a  noltilt  jH  uf  ihtu*«  Mil 

I  l  i  iii  fur  *  lur  iwtbU'.-'< .  and  UmB  wit1!  »  wup  of 
tow  hni*h  inrr<  ury  ovur  tbaui  If  tbi-  nnr  la  cirty  it 
vhoiald  prvvaoudf  bfldnaniit  with  but  au.uiUDof  aoda 
•ad**!  bj  a  bniih.;— M  W.  i  fUlluw  aluin-.  or  tallow 
•ftttr  pla«t-r  ur  whitlmr  coluutvd  t<t  »u't.  t'baup  work 
i»  atmi'ly  Bk/»>l  —  H  U.  Yuu  bad  bctii-r  procure  lh- 
aittialiun  fJrat.  for  y  u  will  wtain'y  bavu  to  ro  ai 
juot->r.  Vou  do  not  a.»y  wb»-ihar  you  aoawn  aa  rorrr- 
Inn*  rUtk  f  *u*t*'  rlrrk  Th"  latter  rauat,  uf 
cuUTM-,  und(.*r«t*uid  th-  prifu.*  uo<l  brand*  of  «a>ioua 
material*.  —AaraiKL-a  (iASMOKa.  ,luw  od'a  table-, 
puhliMtwd  by  l.-x-kwind  and  Qft-«  Matii>i-*- Halt- 
'  uuri,  inay  »uit  you  ,  buttben-  an-  *>  v»r»l  worku  uf  th* 
Und,  and  at*y  bookaelb^r  wUi  aire  yuu  tb<u  tilU-*,  ai.d 
H aflWy  may  tH*ahl?tOrh.iw  yona  «ue.  lioi-ai  ii  u  tu  a, 
;*ee  p.  3tV..  No.  Tl*V  Httd  p,  No.  'Ml.t  —  aTKLIKR. 

;M.i!i:i- ut  Ihr  t-m,  are  lo  hv  bU'h  aivl  w-b»v-fry»- 
queutlv  d<*  iil>d  am  ill  ooea.  If  \*»  i  lva*e  wat<r* 
pianrire*1,  a  turbina  wuubl  b*  ilteapr.-  t,  wtbt  wiawa 
iCHa-t  ntfll.*  wotiM  tf»  tbe  ruual  eo  <n<<ni  -wl.  Aa  to  ttw 
(•t-^tu.'i'tfiu*.  Kaf  of  our  yJvir  wlm  ma*.o  tbriu 
will  •upplr  j  jo  -  Nkmo.  iHoaru-ty  an  anawer  Hi>w 
run  atatiunrna**.*  rknuw  wfuii  train  ■  <r  b>r  ntde  id  box, 
land  |ft|MM  btOtf  lam*  -Vu*J."«»i  Ea«rl  taaa.  Kantiid 
be  dooeat  low  pte**ure.  Muatbave  huh  preaau  r  uvmI 
r«*at  vi'  "«  -i-'d,  *tr  the  w#  tffhU  wuuld  ha  vi-ry  brary 
Hei*  :ii     '..4.  i-i  tu  biosk  number*.  HPI  IM  l.ai*. 

,  Ia»k  tbiou^h   *     ■  'i'   back  numbeta  .  i  ulaUujr 

bin-  and  f*ow>l  oi  Ujilera,"  aiao  »undryu'b-r  repli-a. 
—A  8t'»*«  aitr.n.    (j*be  debnititiua   veiw   yiveo  ao 


recently  aa  p.  6rtt.  Kb.  for  Au».  H.) -Awxiimr.  (Take 
open-air  ex-rrbe,  abataiu  from  alcohol  and  tobuooo. 
and  if  the  aymptoma  do  not  fabaid**,  eonnult  a  medical 
u  an  There  t-  u-dbtnff  aUrmltnc  in  what  yuu  de«ertDe. 

—  Mivit'K  •  Y-'U  inunt  cjaaul'.  f-viiL  back  numbera. 
Mat',  vartht'tawaxr.  or  wo  d  properly  rt^paiei  will  do  . 
nnvihioif  Dot  acted  upon  by  the  aolurion*.  in  fact.  *Ur. 
Kltnorv  makea  a  *p  ci*l  larro  ol  luttery  for  bickel- 
pl'tingr.i  — ilairuia.  (Qu«a*d  in  »n-atr-il  a'td  tllttav 
Ualml  bv  a  diaatrun  N  p.  *>l.  No.  for  June  2  taat.l  — 
OfcM  V*>a,  fin-  a-i-iwlWd  -i-etrle  fluid.  8o-eailed 
thnnderUdtp  are  |irt*Ui'dr  aerolites  i -Zna.  (H*e 
ieplli-1  oaoe  f.»r  all,  m  X  ».  p.  loll.  Vou  muat  hare 
b  en  t-j  •'•a  in  th«  eu^tnt  -room  for  at  leaat  twelve 
month  *  bad ore  you  eau  nit  S  i  >  n  i  <■  i-^ik  (8^  the 
indii*<  *  uf  re*rr'»t  *  duui^a  I  —  lyauia,  |  ^ajch  draWlikg*  ere 
aime  imea  publiah*-!  In  the  ef*v«i»eer nr:  paper*.  Tlte 

■  -  t  *o  mi»r|t  of  the  nttarr  of  M  advert l*-tneat 
Ml  in-w'/tiun  in  t«fjety  rulumn  V.  S.  U.  Cjinmon 
w^ashuu  auda  i*  a  favourite  i  .n.  lr,  but  a*a  many  re- 
pile*  in  bark  voluru**-  F.  W»*  bel  eva)  tbey  are 
jfyarraliy  "amoknd"  with  a  ploee  of  huruiuf  eantdt  jr. 
J-  Pata  IM  ex|Hti«e  n  ml  I  lie  ton  rn«at.  out  of  all  pro- 
purtl«iU  tu  tue  aulvaulajfr  -A  E.  Mooaaa.  (8ufh- 
rietitly  anaweml  «.r.*\dy  -K.  II.  USevcral  inatru- 
menba  of  the  kind  are  advrtttard  in  thi*  paper  * —C.  H. 
1V"M*ak*.  (The  pumrhM  a.lu  tod  to  <rao  b«-  had.  We 
andd rata nd,  uf  ibo  M*eretary  t  •  live  Inditut.ooof  Civil 
kOffmeeri.  <  —J ai  ■.  M  An.  T*Al»aa  i  Why  adopt  th- 
lun.tturv  of  a  weU-knuwn  enbt*nbubirf  lletter  rarnlah 
It  an  i '.  la.  If  yuu  mutt  hav*  a  atauu,  try  BtrpHena'.  Bee 
tmnv  rrplit-  in  back  ruturaea.  -  M.  A.  C.  iVea,  Iram 
plurnbauro  ;  t  ,r  ti*«t  cut  out  1 1  the  »  ilid.  i  r.i..  : «  are 
made  by  calriiiin^  t'n*  plumhasu.  gr  lodinr  It  tu  a  paute 
with  the  addition  ot  clar,  and  pn  watte;  tnt  •  muulda, 
Ytiu  will  Qnd  ar.i-  I--  on  the  aubject  In  muat  crneyclo- 
pp»di«a  -J.  Ujim*<-a.  1  Vou  w*nl  a  deflector  to  throw 
llii-m  1 1  the  aide*  of  tbe  chimney,  and  a  wire  netting 
•faff  thut,  j  u it  a*  in  woodburnimf  loco  notive*  ) 

-  M.,  0«ave-.n.1  K-Umm*t  Vour  qaerios  can  only 
appear  in  lb  ■  **  Mxpeony  t*ule  <  >iuina." 


USEFUL  AND  SCIENTIFIC  NOTES. 


Tho  Food  of  Flahca  —  TUo  Hot.  W.  Il'iuffbton 
ii  ouKaurd  on  tbi- ■  i  .  .  of  tbe  atomacbi  of 

.'ariout  wa-firbor,  with  tb«  Tinir  of  drtrrmniDg  thn 
food  of  thn  rraprsctiTo  apeciM  in  conuection  with 
thoir  dutitbuttun  and  inigratiooa.  With  tbiaobjaot 
bo  baa  reevntty  pUf  out  iu  tb«  Nil.  Sea  Ul  a 
•tram-trawler  and  takra  tiotm  of  the  cnntnnt*  of 
the  eUxBBobe  of  »»i  ral  H>b.  He  tbinka  it  probable 
that  tbe  at«rrh  for  food  ia  one  of  the  chief  canon 
of  tbe  migration,  of  certain  nib,  and  that  tbe 
nature  of  tbe  food  contained  influence*  the  quality 
of  tbe  fleth  aa  on  article  of  diet.  C  ir.turro  appear 
to  euter  largely  into  tbe  food-liat  of  many  uahea, 
tbe  auialler  kin'da,  aucb  aa  the  J:ui-.mu-t,a.a,  being 
thn  faT.iurite  food  of  whitebait  (yuuug  herring*). 
who,4  tittle  r'omachf  ore  often  full  of  theae  minute 
rrn*tur»>.  Mackerel  are  al*»  Trry  load  t'f  araall 
*  >  c»t*ue.it  a  microacopio  •  lamination  of  their 
atuinach,  frcquoutly  rcvealirg  th»ir  pretence,  a* 
alio  that  of  <|uastitiea  of  tbe  I  .rval  form*  (:imi)  of 
eraba;  the  rich  quality  of  their  fl>»h.  like  that  ef 
herrings,  ia  pernap*  mainly  attribatabl*  to  tbe 
nutritioua  iiropertie*  of  an  abundant  crustacean 
supply.  Tbo  examination  of  tbo  rontenta  of 
tbe  stomachs  of  lisb  in  connection  with  their  distri- 
bu'lon  and  mirations  i*  probably  the  beat  way  of 
obtaining  reliable  da'*,  and  an  invratigation  of 
tbi*  uaturn  in  not  unlikely  to  lead  to  some  practi- 
cal reaulta.  Mr  Houghton  obtained  in  a  aurfaca- 
net  largi  quautitlca  of  crab-Urrii'  in  the  North 
Sea,  and  numbera  of  flayifre  and  Tomejittru,  two 
aberrant  form,  of  annelid  life. 

TnE  Sanitary  Committee  of  tbe  Hanley  Town 
C  luncil  have  decided  upon  a  use  departure  in  the 
efforts  which  they  barn  be  u  making  to  minimise 
the  smoke  uuiaance.  They  have  determined  that 
in  future  bilit  master*  and  workmen  *baU  b  <  sum- 
moned -not,  it  is  explained,  with  anew  of  pre*>ing 
tbe  peualtie,  against  both,  bat  ia  order  t  .  find  oat 
which  party  is  really  responsible. 


Every  Workman  eoni»«etod  with   the  Buildine: 

Tr.d««  rviivlilBf  ■  nituaUna  ibtfuld  ilintiw  la  ■  TH  ■  hi'  I  Lit 
VSQ  nil,"   aaatnaw   evary  MUltAY.  prWa  Feajpsaaa. 

at  II.  TarwUM-k-.l^-rl.  t  •  ..t!  rard.B    Ln*4nB .  W.C. 

THE  Hl'ILIIIM.  NKWR"  u  the  FnoclerJ  J.ioia.1,  r^e» 
arntinf  ArraltreUaail  Hallirra.  anil  haa  t*a  ^rr*«t  clfelUaUoa 
ot  SBf  Frnfaaaloaal  Jo.raal  la  IS*  hiasuosa. 

■  rerr  *nrl...  abtm.s  lariat  ua  ».*ii.k  "THE  PUILIIITIO 
Kl*»  "  aaary  »«»k  at  kls  Ba*  «t  (  c  r  Hour.  Ha  wlU  4*4 
naee"  |J*Sj  ot T»»drrB  "  fnr  new  wi-rfc  ib  It  errrr  wee,  tbaa  la 
aa,BlatUar  paper,  aod  car.  U.U*  JCre  all.  w«Tk  la  tiSalf  to  be 
Baa  He  «a.»i  -i-  i!  i  In.ib-.  tu  rnahr  bar  of "  Intarraai 
mualtBtlo. "  If  he  wsttta  to  ...  w  aaftliins  atnat  ,la  traa*  .  to 
arrtt*  to  the  lUltor  If  be  has  anr  rurrrrtl ra.  to  aula  ana  to 
•  -f.«  t«  tae  |..|...  whaa  he  waste 

1  he  CBArs.  r»r  A4rsrtsjew.ei.u  fur  aitustiona  n  Oaa  aaillla, 
ii.  Twestr  WmiIs.  sa4  aitprr^a  f>ir  M"  TT  Km  a  I  Were,  sfter 


fiOTICE  TO  SUBSCRIBERS. 


Sstorrtbm  rar«lns(  thrlr  oeples  *!rs«,  tnm  tha  o*V«  ara  r*- 

tkratea  to  oHeerra  tkat  taa  U.t  baarlKr  A  tha  Ursa  for  walcB 
•  w.lriutotnpUiiB  la  paid  will  ba  frwwaraed  to  tb.ss  IB  a  r»a 
Wrapper,  sa  an  Inttaia!!  ■«  that  a  tr..i  rasUtSaaea  U  Bax-aaarr.H 
II  la  lasers,  ti.  riBtlnia  tha  Mlwul.ni 


Hofloway'a  Ointment.    A  i'i.iv  fa«-  all -This 

hsVsJOsUn  lUsseVV,  11  srllrsabe,  Isto  th*  aastrra  will  r.arh 
•np  leierral  oraapratat  ll  mesa  asess  ae  ulearals  tbs  thnsat. 
•  loaasi  h.  Hit  asles.  ee  ethar  parla  Pin-  U.4  Irea.  oU  Wwsaat, 
aolea.  Riat,  rl.riiwati.na.  sa4  ah  akla  dlarasla.  It  b  aaeqsillll 
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TEEMS  07  SUBSCRIPTION. 

FATABLB  IX  IQTi.VCl, 

h  8fl  feiBUMuiiu.wc  Hi  tat  Tmmtt  Mrmtka,  Foot  free  to 
on-  mi  »<  tbe  Unlt«4  mi Jews  Foe  tko  luM  hum,  lie.,  or 
?  dolt-  Me.  eo.o  ,  to  Fnsn  of  Heljrlum  13*  ,  or  lit  oat.  i  to  In.tt 
.no  Rrtndlii  ,  lie  M  ,  to  Mow  teelikd.  tbe  Capo,  too  W..1 
3 odlao,  o.-a_o,  Ko.o  rtcoUo,  HetoJ,  *r  up  of  Ike  Auetrolled 
Celouoo.  Mi. 

To.  rosunojoeo  ehooid  bo  atnde  07  Peet-osieo  ecAte,  Book 
ooinbere  ceoaot  00  ml  o_t  of  to.  tei>d  KMrdom  tj  ih. 
«.rd__ry  kewepepet  pet,  but  moot  bo  remitted  far  .t  the  rote  of 
M.  out  to  COT  or  extre  pootoee. 

Moom.  fie  it  W.  Qreaa  ob4  Co..  of  ML  Cneetkwt-tireee,  Fhue- 
d>.phlo,  ere  eutkcirl— _  to  rerelee  tuherrtpt-Mie  for  Ike  1'rute.d 
fueled  too  the  ENOLIRH    MECHANIC,   ot  Ike  rou  of  I  doll. 


TO'«  XXl"T_  UTl,  XXTtt  .  *  »TIH.,XXIX..  XXX- . 
Hill  .XW'i:,.  ...J  XXXIT.,  keeadla olotk.fi. 

Vol.  XXXT.  Seedy  ahoruy.i 


"W0.1  0*0  oot  of  print  enberrtbe— . 

00  puMlblo  offer  the  Cue 


au  m  m 

•  W*U  _ 

cloaloeof  «Kl  keif  teertf  ._u~.e  10  Kerch  000  Mplemtwr,  u 
onlf  »_w.ttee  oefntweere  bowed  up.  owd  law  eono  fee  out  of 
»l»n  <-n  b-  hid  ei»«lT,  price  Id 
vr  o.MM<i.fit.or3id  eefh.puat  free 
•■tabor.,  which  on  14.  oath,  or 


Vfii.lofiiotbo.-kiiuiiib.ro 

♦  .eh.  throkdh  our  bockaeUrr 
feewn  Ik-eSlre  ;eicepl  ioloo 
putt  tree,  3  t  o  . 


It*. so.  for  rook  he_f 

!..  Ill  ,  IT^T.,  00O  X 
000100  to  eub,r_u«al  T 
th-i.in.  It-  dd.  took. 


V  l.utnlimirt  recjeeoted  to  erdor  Ooooo  000  Vol.  thr-i.it 
tbolr  b_— liellert,  _nd  out  to  ore.,  dirott.  Th*  rtfuleUoaoeftkr 
I-  et  ■__».  prooost  their  tre-ewiaailea  tkroodfk  IheYwot 


t.t'i  r...ir  wordo  ,. 
for  ater—  eareeeeUhd  Ktfot  > 

ld)VXKTl»Bo>KMTt  la  Ul  BlXf  »XK1  HAJJI  COLUbm. 

k  d. 

kl-teea  Wordo  . .  ..  ,.  •■  ■■  ..  0  • 
Tor  mtj  eocceedl_f  U(kt  Wordi   •  1 

V  It  01  Old  be  borne  In  ooiod  thit  no  fMorlorrd  odTertteem.ol. 
con  ippeer  Ik  to.  -  Htlpcwo,  Bole  Coluou.  '  Ail  tdeejtleewieote 
muiiVe  prepeio  ;  no  reaortlon  it  mode  oot  reputed  loiartdoee. 
lie,  where  lb.  lament  out  clercde  Omo  Sbllllok  tho 
or^oid  bo^tofos  }'i;t£X°'£lt>Ui'  __' 
'wE».tti__£w_li».to™-_^  ktaauwj.__» 

Tho  oddrooo  Li  l_clBded  00  port  of  tkt  eeoertlee— .rat  tot  ckerftd 

tor. 

hdcri-eemrTiti  etwet  roocb  tko  oOBco  by  I  p  ot  001  w»nn.M», 
t.ioooro  l_eec_-k  In  tko  r_l.wlo,,  FYlde.e  tutfc 


OTTR  EXCHAJTOE  COLUMN. 

u  8*1.  for  lAoi  trtt  % 

8  owdi. 


M-oVtl  3iol.  for 


Lath©*.  1  kUt.  6tn.,  with  chacVa.  an-!  tw a  tlrtvert.  £7 
Ot**fi  rWik*|*kU*a,dfd.  fctu-i*  in  (oodorflirf .— C  N., \>,  Uifjr4- 
.lic«tt  Untnttog     WIUoVl  m  ••oCaasii*  ' 

Uoaatitj of  n«w  Plumber'*  OasttnRsaiidFlaUb<<l 

"  OumU'i  Popular  Educator/'  in  33  ahiU  ug 
Rttnl^t»,.i«u.n-w  Bdrtt  «ff»*  Uura.  Otui  |oi«,  4Dfo«d.- 
w  QtiMj.UiteCWim,  lua  n« 

On*  Brass  Boiler.  6  by  Sj,  two  Fans.  9  sod  11  dim. 
Xttkaat*  to y ib i*|  u.iui,- Stsia,  Jtot>.«  lao*.  rii.of- 

6Vt  of  Vertical  Engine  Cast lnt?i,  2  bj  4  crlufccft, 

t'jrvkS  toUBd]  turtoitt.  AUo  rVutrdm  Vkc|cl«,  cuta^.rie.  t\;ajUK* 
•it* t-.iDg  >Mcf«l  —  a**'  it  b»HBft,  lteala-liae.  i-ud**j 

ThrM  v«ry  fine  Model  Erifiiaoa.  iut,  rU*d  flintier., 

•  !•  tmch,  or  utfrrs  la  iihvtc.  apptUaLii*.—  tt*. ,  Kt,  iJ*iyh*iii  »u««t, 
L tunica  Town.  Loniaa,  1H  W. 

Sixain.  Lathe  Beads,  ewh  fitted  with  Jchueki, 
quiivaiw.  Wtot  g(wi,  tufiir  or  lejeitvw     W  ,  w,  *s-jo*«- 

v.iir'.,  Lolll    N  W. 

Horiiuntal  Engine,  all  braaa,  cyliodcr  ll>a.  bjrS^in., 
tfilve  ttealai  na-aia*.  I.i«aaap«  "i  )>.-.  *■««•«  *.i  —  \.  Oan  ■, 
im-ifiiM  fccauut,  IxweU-iAAve,  katoLNdu.  t-kututv. 


Wbkt  off«i  for  4;  biMl.-g.-ar.Tl  Lithe  a 
Alioo  knek  Kcrilcil  mlulot  " 
Apply.  F.  L'tiunw-p,  Iscoioltr. 

Fl&krkUtfT,  with  wire  . uji,  Whkt  ottttt  in  nchksgc ! 
— c  Hmi,  li.  urvkud  otitot,  fortiud,  K.ot. 

Good  Poultry  Boua«,  with  gUu  kid«t.  Wbkt  offtn 
in  tktkokfo  '-C.  ktoooi,  li,  unkork  tin. I,  liortford. 

Will  excfokBge  my  Violin,  bow.  kiid  cwor, ,  n  J  tutor, 
lb  portoct  v<«tr,  ivr  <uok.pl.to  .ot  of  kkfcio  ot  Tficjcl.  ntlono>. 
-J.  o..,;4.  t'ltkottko-ttnrol,  limtfioa. 


Bird  Cage. 


-Tlir«fi  Uifte  I  reecltog  roabngoiirc--ig 
— i  tor  LooVioo,  I  Ittii .  in  «..J  -.o-i. 


Violin  tw 

Wkot  ufft/O  10  i 

•  mot.  Btrokd. 


LH.  f-Wto.io,  U,  . 


I  wtU  oxrhongo.  it  rood  1-jiUt*  Portrait  Leak,  for  a 
octet  Lotko  Ckoti-r',  lib       is.    hot  jrooiod    dip  kod.  ood 
"  lUto,  J.alor,  hokorbrtdfo,  atlrllkf- 


hoodo  ploncd.-i>os ii 


Photograrihy.  -  A  mot*  or  wiohe.t  to  dlipoor  of  hi* 

COropoW    tut.    «-,lto  k.t  ll.t      •hotok'm'    CokOC  WuktOd- 

-»...« i,  of,  Alkort-Wreot,  Ci.wo. 


Oo -d  Wowllwi  Bed  Plocka.   Eichorun  j  wastd 

flot  ktorho,  IWot.ood  Top..  ■»  h.t-..ffk  (toto.  Itnillo,  nocbl 
Okd  lotbo.   Cook  Of  cteboci, .  -U.  ».!,„ -ttreot,  Modocitd.ld 


BtHtlneer  a  Spar*  TooU.--B«Uow»,  Foe,  BoUer. 

kml  M.  Lotko,  dte.  .  for  OOTr«  cult  »«  lull.,  or  otkor  oooful 
•k(ikoor'o  tou.-Mtaaii.oic i,  Noitkooto  Houvt,  kfdtobooi- 


Englnaor'a  Spire  Tool*  -  Fotfre  Pack,  tupary 

Loth.,  (ir Iodine  MocblDc.  *v..frir  r.otow.cuttioi<  Lotbo ,  or utoor 
looU  II  lolj  to  ko  oaofui  -Si  •  .  ...       . ,  oo  obore. 


THE  SIXPENNY  BALE  COLUMN. 


M  /or  U»  dm  U  word,. 


I  M.  /or 


I  ot  too  rodo  ay 


For  SsUe. 


Any  in- 


Electrlo  Machinoa.  Inlicktore,  B<Ui,  BktterlcM, 

T.'l.ro,  ktrlbthoa,  T-nniooii,  Corboot,  Ar  -  Xtou  t»d  t  o.,kloc- 
Ulcikkl,  otruiui.   |  Lut  Tor upoaco.  I 

PaiiJta.— ArmotoTMbg'i  full  itutrarticicu  for  tnkkiog 

rolnu  to  now  toad  bj  5ilimt  oo.d  cu  ,  i2f .  U.d  atcuot.  ioooduk 
frloo  a.,  ad. 

Cfdikta.— CbklUVk  Stop  Bell,  with  patent  Tibrating 

brocket,  U  boot,  to.  M  .lo.  Si.— E.  M.  cuttki.  bkuo  ,  " 

American  Or 

ponlnut  wicchonic 
bono,  lljouootk. 

Electrical 

Minn  ..  ltd 
Ukko  foroakouor^ 

Blectrle  Bella.  B*.  I  Bttieriee,  tab  Teleetxrfow, 

Kl<-tv«..pc,  Field  tiioo^o,  vyuctotlco.  Noko  twtUc  or  cboopor. 
-Maixok.  oa  ibort 

Fretwork. -For  Catalogue  of  Mochlsek,  TimI*.  and 
Miklolon  Uittano.  aood  two  lUmoo  -ll.i.n o  ooo.  .  frcttle. 

InTantiona  pat  tato  iwactioe,  M-..W1.  made,  wbtal- 
cttUant.— Orcioaam  aoot  .il.Ubl  acntt.  tluawtll  rvoo,  kc. 

"  Ilddler't  "  inprrrood  Violin,  no  baik  ur  ocmtulpatt, 

tlo  ,  Mo,  bf  i i;ii.ii,  IP,  l.ittork-iuoct.  ttordott  row*. 

Micro-  Photo e  —  Liat  of  MO  ono  pnnny  otamp  —  B. 

kbo  A.  Uoocio.adk,  btooskpoit-ruod,  klolickoalor. 

Trloyclf  a,  Blcvolea  ;  alao  t«U  of  wbiwlo,  good 
indotrouo.  ot  Bodonto  prkm.  kood  tor  Hod.— W.tjotooiTT 
oak  Oo  ,  Aimo-atrrot,  Wolrorkomptuo . 

10,000  Lantern  HUdaa,  ed.  plain,  lk.  cotomed .  New 
Lltttuul  koodUoja,  laojl_l-i.i«...,  kuklir  atmt,  Man,,, 
bora. 

Slide  Bulea.-Btroight  Triple  Baditu.  double  elide, 

Jtl.  .  iov.  TrooUiO,  id  to»bln^  urcolor,  .p-rol.  aooltl-lldoo, 
tod  fuor  fbront.  i.^orltkoive.  21^— Autkur,  Thuu..  Duo*.  Xkal. 
orrr.  kutiocvh.w ,  o,or  nrodf^d,  Vocbokln. 


doocoot  looapa.  .t.in 
kind  or  power  — 1>, 


roe,  copy  of  grand 

armllt,  ItW  with 


Science  and  Art  Exhibition.  Fklmouth.-Th« 
Bntonklo  t»oa.»  .  loufir.  .  o  fm  an  wlU  bo  .iblMl.J. 
Tboor  lotbro  won  -h-  i  nic  afodoi  ot  Cdtlttcbotcb.  MX..  Elblbl- 
tlok.— Brttodtklo  Wofht.  Coickiiur,  Xkglo— d.  Circoioc  oak 
•uoip. 

Violin  for  Aklk.  tSkgDifletnt  eolo  tone, 

klltw,  lobotlt-  "  Aotuoiu.  b. rid.. oil  it.  C 
t<*id  ioio  ond  bow,  2la    u.nt  i>k  tpprorol 
orooio.  dd,  Ckaokkko-rokd,  footo  Fork,  Fkikkaa. 

Brattafoandlnv  — CaoiUi  Baoraaaa,  U  mtrtuii, 

Br^i.uuo.H.ti.oodBp.clo.  Al.iy  F«nd«o,Ac.  Hill  tkoaooo 
Model  work. 

U.  Acme  Telescope,  price  only  9a. 
I  iaoo,  taooTno  pikco.  atewBuaet,  kkOoik. 

_  FffectuAllr  Cuicl  by  Coirokpondeo.  ••. 
uf  tnrt.octloa.or  pono-'l-f  oooroktowo--iroU»., 
tl_b.orjr,  Blfkborj.a. 

Burveyor'e  Dial  .Mining)  fir  lUS, cowt  tig.  Very 
chcop.cood  oodu,  ticorou-.-Aiioi  i  Taoaot.  c.»  ,  10,  ltljk- 
atnrwl,  Newport.  Moo 


The 


Newport, 

1  Eaitx  "  Tbree-jkwe-d  Chuck,  bold*  druii  |m 


Loroor  tlto."  b.o>di  up  t*>  |iu..  dao    Jluld  elder 
.'.night  or  toper  orlDt.— eerr.  -.mi  uarni,  jdkboto,Ouleb«oter. 

Sorewal  SerewaM  Screws! !t  BtiUiialaCo. 
bote  i-proted  MetblnueT  1-r  ofao  aiuii,  kod  art  open  to 
otumoto  tof  itukkUUto.   sco.l  t  •«  pettefki  tt  f 

of  18 


Ertallk  "  A  »  rinJ   <•  £  "  Violin 


of    Olcbritiek,  Actrfkoc.. 

CIIIOOIV 

eorarludtoa.  CoulMne  odd  tpcciroeni.  pn«t  frooaU  atooapo  — 
M.  WlLI-ltoa  ood  Co.,  Fkotoanpklo  i  ut.ii.b.i .,  ilrldaoirito. 
AdeoU  w  oo  led. 


Telephones      The  Simplex."    The  loodeet 

i-dckeo.ortor.  uo  rlewfor  ttloiol  loo  taod.o  Folocc  Okd 
'Slarlki"  «o»ciocico.»uCo.,  li,  Coakd.k-otlrct.  Siraklaa- 


Mortising  Machine,  by  Balgh,  in  thorough  got>- 

OTda,  with  oil  lietetoorr  tu.»a.  »rke.  t;  |,et  ,  eoat  aTlt  .  iNao  paur 
Jul..,',  aencb;  ro«,t»  ,'llatUow.  P.to.l.i.aoaudr  kow.fl  lot- 
ouikiouu  tod  tVoo,  lUKlaom,  SolUbaorr. 

Lantern  SUdea.  FgypUan  War.  fix  doteo  oo* 
fkodf.lftn  ,  iwlaiod  In  beat  alflo.  la.  ooetv  Lnraoitncb  of  alter 
oubjecto.  Artlat.  iiul  doolRoero  en  tbe  premloeo  apettol  aui> 
Jecuto  order.  Pkklk  vkotneioph.  coaluorod.— >F.  W.  Twoota  7. 
Wooda lock. mod.  bhopMN  .  Moak,  loondon,  W.  N  L  —  oco 
lull  ivkf  teotlnioiUkld. 

Testimonial  from  Her.  Mr.  Spur-gin,  ar*t_.Tn 
R..  t«r,,Nurwicn  .-»Ilr<l«elt.  fc.ro  doiek  a'd.t.  I  Uk.  tkr 
w  m  Mat  au  eery  mack;  It  U  o  poafect  r.-l«r.w 
Tkutaoo. 

^J&SSSSio 


South-terrace-. 
HriAMlf 


Teatimoniol  from  O.  . 
Vincbe.-or:--  1  oot  kl|kl,  plooaed  witdl  I 
F,  W.  TuaHio." 

Teatimonial  from  Kdtrard  Davie 

XeibPcet.  1.  or  -'  elidet to'017  to  k tnd  fhetaireic.edu 
|OOd  and  well  anlalieit.  Too  Curtoii  olldo  of  Eijptiko  W 
a-j  iriwd  tk it  tl  pott  me  peor  tortolk  Into  tbz  li— dV—  To  F  W 

fniia" 

Teatimonial  from  Bit.  W.  J.  Wtnnte,  ii,  Ssiro- 
foto.au-ec.  *iiaoerl.ad-  '  Tho  atideo  koee  oerteod .  ond  I  on 
eery  well  plenaed  wijb  lb em  ladooo.— ToF,  W.  Ikaoia." 

Teatimonial  from  T.  T.  Kwirt,  f>twrru«y-e_-eet, 
rortload.  -  Tko aj  alUlod  to  kiod.  1  out  much  ptooood  w.lh 
li.ni.-loF  W.T«..o>." 

Ttstlmonlsi  from  D.  Wright.  7,  Bunkers-hi)!. 

K»lt  k«boa.  !  aoipl.ia.d  with  tbe  hide.  •  oo  ae«t  so  Ik  tmj 
wiy.— ToF.  W  tiaoMio." 

fur 


^'olo'e.'.0.  fc^ute'^.^-j.i^r^or'uociir' 
r».u_it.Hv.L>odo_  r»od.  o-.mtU 


Two  Tricycles. 

owe  with  lioU  jt.oiluoi 


ikcrilic 


(.1  and  i»,  nearly  new. 


Mia  and  ram.  Bicycles,  8  and  10  gauuaa,  hulluu 

forbt,  liteat  Itnprotelueol.  -1  .in  n  ,  .  a  .  i  - 


Ftnikbrsl 

Urlot.-O 


Eaoelni  ir  lyt  Trioyjle,  n»>w,  til. 
alld.oalr  rtoView  few  t._„.-F.  .our,  oo  ob,ee. 

New  Homb  r  Tricycle,  nett  ill.  Imperrial  nub, 
aoU,  *».  Lull  kkd  fu  l  porucu'o.t  froo.—rioki.ii .  la  ISSM 

1  parla  of  Model  Engine,  lis.  stroke.  10d. 
T«i  iko.tli.  MualAdtt  tori.ee,  akooroeio. 

Vertleavl  Boiler,  oew.  Sft  llio.  high,  1ft.  Sis  da  , 

wltk  krebox  ood  re.te  tube,  tteok  flioknra,  oil— lira  complete  , 
pal.  Wk-Htared  I.tlbo  Hcuda.  7lk.  ccnteoa,  potuble  alloc  root, 
tooll  gll— H  i  wooo .  ttotrofotoor,  FkCkiioftna 

Electric  Lamp,  c  aaplete,  on 

cel.  nuoaoo  roller),  lu  torxUbed  Pvt.  suite  a 
— H  ML BBMH  ,  If,  kawo4wiy,  Lokdua  lleldd. 


rotlokto  ot 
alndTtOk. 

M...'c»;  .  Xltctric 

Corautc  l-.rpooeo,  ooljr 
Uordoaa.  Ktn.to«too 

A  FampUet 

lu  rowor,-*la.-Fn 
eiafloa. 

Ssft-llah 

XX.  u  note  ,  p. 


Yolk,  part  of  V»l. 
mo.  Tr.Ioewot,  o.o 


Clothing,  Udidd'  wear,  from  Id.  ykrd  brokd,  klon 

okck.tau.do_.ltoe  »otot»Oa.-clo.iri.«r..  Winie.d.  Leeti. 


Wotooirat,  i-.oiiooc 

The  16  Tarietiea  of  Coiniah  Feme  altraya  oo  aale,  Is. 
k  doooa—H.  Vk  oa  wot  to,  FcoioMo. 

"  Kitcheoer'a  Experiments  with  51  Tele- 

•coroa,"  Oot  of  print  okol  _— no,— AkiU'  o  avi»efc,  kLtoli c  aiu* 
veyoe,  Btiitok,  elofferdobtro. 

Stocks  and  Dies.  Bamn  etodt  ramplei  for  oale  a! 

reduced  rotea  — F.  M.  okuioo,  »l,  t  :   ■   ..  -  r.  ■ .  ...     I  E.C. 

Foe  Sol*,  half  ho  roe- power  Table  Engine,  -£>. 

llucomot'.  Folont  Bleu  -  iu(u  u>  to  1  lajb.  preaeoie,  At.— N.  , 
aoo,  lit,  Upper  Seanloc,vn-loao,  Vodakk.l.  S.K. 

Sis.  centre  Bench  loathe.  4  chucko,  all  iron,  price  4_* . 
3Ln  elide  act,  oao.— Tkot  at ,  O.bor«o-itrwot,  Oulcoootoe. 

Oxford  and  White  Long  Ctofli  Shirts  at  manutke- 
turee'l  krtco.  — J.  aaitk.  Ho.  I.  a Leaeua'e.aa}iaerc,  Ckrpoaouou 
•troot,  U  .lit  heater. 

L«. let'  TTnderel i thing,  Set.,  at  Manufacture r*o 

jjfceo--J.  bnrra,  h:  I,  Uo_M'b-a<jii_rr.  CocputoUOO  lti..t. 

Caliooea.  BrnkUwueo.  -beets,  BlaakeU.  Fatteia- 

pc.t  free.  AO,  leer,  to  cut  Coretlfe  poll  oo  kt  ordoro  —J-  po : .  u 
Jao.  1  Mo4aoo  l-l«iUere,  CorponUoa  oUreff ,  km  he.tr  i. 

Bargain,  two-man  Qki  Engine  and  Launch  II vt  - 
tonto 1  — uclor,  41  bj  ii  —Ami,  Tab  loae.  Ma acbeotof . 

New  Launch  Engine,  double,  cylioden  tin.  1  v 
lid.  roteraina  ledur,  blkik  paiap— dean  SdiuoLiru*.  li,  Hkpc- 
atroet,  Oloakow. 

Back  gtaied  treadle  Lath*,  wovden  frame,  cnly 
XI  io-Juo.  ottooLoroo.li.Uopo  otroet,  Ohuajow. 

Two  HcNauohf  a  Indicators,  nearly  Unikhed,  M 

taa  aiUI  rtoclae  to  complete  beat  Frxo  ouo.  oeck,  or  Ma 
tbe  two._al.oiil ,  Friorr-torroce,  Bedford. 

Balance  Wheel  Catting  and  Repairing  En- 

otok,  tk  axeod  eoaatlloa,  wito  eatleri,  kla.— e,  bUdior  tlreot 


Dynamo  Machines  to  light  six  10  c__J]e-powtr 
Ion  lompi,  kn  .bed  cuoip.uto,  or  CoaUkgi  aepirolc-  lui  mo. 

8iem_u  X  Ai matures.  8  br  I,  I 
cowmo'otorooa  woea-d  oilh  wire,  .,.ti 
Wolrorhoaipua. 

'     fjl  II 

lata,  Ma 

Send  J  -j«  pperitnea  of  Boiler  I 
preteouuk  — Cukll,  Heokferd-rweo.  1 

Remove  Qrenao  and  Patat  from  iron  and  wood- 
work wita  uur  "  krivio.  "  l>kf  kkoior,— Cioooo,  arodliud -icoi , 
UuodetiOtld 

Jigger  Saw  f-r  eteam  power,  capital  workisg  order, 

il.  berftala.— 1>.  Moou.—odyao-okolo  otreoi,  uUrkcioolec, 

Vertical  Drilling  Machine,  hand  or  power,  drill  to 


[r'*rrfm«...-r.'n/.^J»ro"y  S-..  Ce/'mm  Kt ,.  71.1 
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THE  COMING  TRANSIT  OF  VENUS- 

By  "A  Fellow  or  the  Royal  Astro- 
nomical Society." 

{Cmtiitiuti from  pagt  2.) 

SO  far,  for  simplicity  of  explanation,  I 
havt)  supposed  that  ibo  Etiustor, 
Ecliptic,  and  the  orbit  of  Venus  wer«  all  in 
one  plane.  Notoriously,  however,  (bis  is 
not  the  case;  and,  furthermore,  the  obser- 
vation of  the  Transit  is  couiplicUed  by  the 
rotation  of  the  Earth,  which  I  lav.  .  *<•  fur, 
tacitly  assumed  net  to  turn  on  b«r  axil 
daring  the  time  occupied  by  Venus  in 
passing  across  the  Sun's  fine.  It  now 
becomes  necessary  to  enns'der  the  effVct 
which  these  uiodifj  ing  influences  exert  upi  n 
the  Transit  as  it  is  really  observable.  In 
much  that  follows,  I  am  largely  ii.UUt.-l  to 
Mr.  Proctor's  admirable  book  the  "  Transits 
of  Venus,"  in  which  the  matter  is  much 
more  exhaus'ively  discussed  than  wculd  be 
powible  within  the  pic-scribed  limits  <>f  an 
article  like  this,  and  which  everyone  should 
read  who  wishes  to  ol  tuin  a  thorough  grasp 
of  the  subject.    Probubly  the  most  easily 


apprehensible  method  of  '.-  ding  with  the 
phenomenon  as  actually  visible,  will  be  to 
treat  it  as  it  would  be  se>en  from  the  tSun 
himself.  It  is  in  this  way  that  the  j  i  i  - 
liiniary  determinations  of  the  fittest  stations 
for  observation  are  always  made. 

In  tho  above  figure  S  represents  the  Sun, 
V  Venus.  By  drawing  the  lines  iV,  s'V 
as  tangents  to  tho  Sun,  and  producing  then 
behind  Venus,  to  the  projier  proportional 
distance,  we  obtain  a  representation  of  the 
relative  size  of  the  shadow  oorto  beyond 
Venus  at  the  Earth's  distance,  i'  V  tf  repre- 
sents this  cone  in  the  diagram.  Its  circular 
base,  upwards  of  300.000  miles  in  diameter, 
will,  on  the  6th  of  next  December,  travel 
onwards  by  the  excess  of  the  motion  of 
Venus  over  the  Earth  ;  mid,  as  scon  from 
the  Son,  will  overtake  our  world  in  such 
wise  that  the  upper  part  of  tho  circle  will 
envelop  the  Esrth.  A  glance  at  the  figure 
will  show  that,  this  being  so,  Venus,  to  a 
terrestrial  spectator,  will  seem  to  cross  the 
loictr  part  of  tho  Sun's  disc. 

In  Fig.  5  (copied  from  Proctor's  Plate 
X.)  •  I  if  represents  the  circular  base  of  ths 
cone  in  the  previous  figure  on  a  much  en- 
larged scale,  at  the  mouicut  when  the  edge 
of  the  advancing  shadow  first  touches  the 
point  i  of  tho  Enrth  «f.  As  this  instant, 
obviously,  an  observer  at  i  will  see  Venus 
just  teaching  the  Sun's  limb.  At  the  ecntio 
of  the  circle  advances  from  P'  to  P',  its 
left-hand  top  portion  will  have  reached  the 
portion  vlv,  touching  the  Earth  at  f . 
Evidently  between  t  (where  the  Transit  was 
at  first  alotc  visible)  and  i',  the  edge  of  the 
shadow  has  been  moving  practically  jural  lei 
to  itself,  and  briugirg  V  en  us  successively 
into  view  at  tbe  places  it  crosses.  When  it 
geti  to  i  '  the  Transit  has  begun  for  every 
part  of  the  Earth  where  the  Sun  is  above  the 
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horizon.  Obviously,  too,  r  is  the  place 
where  it  has  begun  the  latest  of  all,  or  where 
in  gross  is  most  retarded  ;  t  being  the  point 
where  it  is  most  accelerated.  Observe  here 
that  the  points  i  and  i'  are  not  exactly 
opposite  to  each  other  on  the  Earth,  which 
is  turning  on  its  sxis.  wbile  the  centroof  the 
shadow-cone  of  Venus  travels  from  P1  to 
P*  (a  period  of  17  minutes  in  the  approach- 
ing Transit).  Well,  the  circular  base  of  the 
shadow-cono  wtf  continues  to  travel  on,  and 
ultimately  anivesat  the  pQsJtkm  VrV  touch- 
ing tbe  Enth  nt  '•  Then  the  observer  ut 
that  point  will  sea  V>  nus  just  going  eff  the 


CCLIRATCD 


Illuminated  Side  of  the  Earth  at  Infrrets, 

Dec.  Mb,  :b.  15m.  5Cs.  (O.M.T.). 

F~i    G.  7  . 
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Dluroinslod  Side  of  the  Earth  at  Egress, 

Dec.  6th,  tin.  Odj.  32s.  (O.M.T.). 

Son's  er'ge.  F  till  passing  on,  <  \-  arrives  at 
the  posi'ion  Ve'V,  at  which  it  is  about 
finally  to  quit  the  Earth  :  and  its  lost  con- 
tact with  the  Earth  takes  place  at  ''.  As 
beforo  the  idge  of  V  \"  has  been  passing 
over  re'  in  adirec'ion  approximately  parallel 
to  it'elf.  Then  r  is  the  polo  of  accelerated 
egress,  and  r  that  of  retarded  egress.  Figs. 
0  and  7  (alio  copied  froai  Proctor's  Figs.  38 
and  .'!!»,  with  my  own  addition  of  tbe 
stations  selicted  for  our  observers)  show  on 
an  enlarged  scale  the  wny  in  which  the 
edge  of  tbe  shadow-cane  will  cross  tr^e 
Eirth   oil   the   6th  of  next  December. 


The  parallel  lines  represent,  of  course,  a 
small  portion  of  the  edge  of  the  circular 
base  of  the  Shsdow  Cone  of  Venus  (>*iVpj¥: 
VtV  VsVi  *n  F'K-  •*')•  The  numbers  affixed 
to  Ihem  externally  indicate  the  number  of 
minutes  by  which  the  Ingress  (or  Egress)  of 
Venus  will  be  retarded  Or  accelerated  at 
all  places  ljing  along  the  line  to  which 
they  belong,  as  compared  with  the  instint 
of  the  oceurre-iicc  of  the  given  phenomenon, 
as  viewed  from  the  Earth's  centre.  Kig. 
9  represents  tbe  illuminated  side  of  Earth  at 
Ingress,  as  viewed  from  tho  Sun  on  Dec, 
Gth,  Jb.  1  Jin.  .Vis.  G.M.T;  and  H*.  7  her 
illuminated  side  at  EgTess,  us  similarly  seen, 
Pec.  Gth,  8b.  Otu.  328.  O.  M.  T.  The  little 
figures  1  have  put  upon  tho  maps  arc  in 
tended  to  point  out  the  localities  of  our 
British  I >bscrving  Stations  :— (1  j  Represents 
Jumuica,  where  Dr.  Copehind,  Captain 
Mackinlay.  It  A.,  and  Mr.  Maxwell  Hal! 
will  bo  tUtiout d  ;  (2),  Barbadoes,  where 
Mr.  Tahmtge  and  Lieut.  Thomson.  It.  A  . 
willobservo;  and  (3),  Bermuda,  where  Mr. 
Flumraer  and  Lieut.  Neute,  R.N",  will  be 
ported.  A  study  of  tbe  two  figures  above 
will  show  that  Ingress  will  be  retarded  and 
Egress  accelerated  at  all  three  of  these 
stations,  For  accelerated  Ingress  only,  (4) 
stands  for  the  Cope  of  Good  ilope,  and  one 
or  two  points  in  the  Cape  Colony.  In  this 
legion.  Her  Majesty's  Astronomer  Mr. 
Oill,  Mr.  Maclean,  and  bis  asoistaut  Mr. 
Finluy,  Mr.  Pott,  Herr  Marth,  and  Mr.  C.  M. 
Stevens  will  Ik-  tbe  observers.  Fathtr  Perry, 
Father  8idgrouves,  and  Mr.  Carlisle  go  to 
Madagascar ;  (0),  Mr.  Meldrum  will  be  at 
tbe  Mauritius;  (0),  and  at  Durban  (not 
marked),  the  Colonists  provide  a  telescope 
for  aouiu  astronomer  unknown.  Observa- 
tions of  retarded  Egress  arc  to  be  mode  in 
Now  Zealand  (7),  by  Col.  Tupnian,  K.M.A., 
and  Lieut.  Coke,  R.N.  ;  Captain  Morris, 
K.E.,  Lieut.  Darwin,  B.E..  aud  Mr.  Peck 
will  be  at  lirisbano  (8) ;  Mr.  Ellery  and  his 
stall'  a'.  Melbourne  (0) ;  and  Mr.  Bussell  anil 
his  staff  at  Sydney  ,10). 

Into  the  minutiio  of  corrections  of  tie.  Ob- 
servations, it  would  be,  us  I  began  by  saying, 
wholly  foreign  to  my  purpose  to  enter.  All 
I  dure  hope  is  tlut  I  may,  perhaps,  have 
rendered  the  leading  piinciples  intelligible, 
on  which  the  observations  of  the  coming 
Transit  vt  til  be  made,  and  the  Solar  Parallax 
deduced  from  them.  Any  little  difficulty 
which  may  be  experienced  on  a  first  reading 
will ,  I  would  fain  hope,  disappear  upon  a  second 
peiusal.  It  may  serve  to  test  the  student's 
comprehension  of  what  1  have  written,  if  hu 
will  take  two  such  points  as,  say  (3)  and  (4), 
in  Fig.  I),  and  having  determined  their  liLear 
distance  asunder  (say  4,!Mi0  miles),  revert  to 
Figs.  2  and  'J,  and  tbe  description  of  them. 
Then  let  him  calculate  from  the  number  of 
minute*  at  the  ends  of  the  lines  representing 
the  e-dgc  of  the  base  of  Veuus's  shadow  cone, 
the  interval  in  time  which  will  elapse  after 
Venus  has  ent<  red  on  to  the  Sun  at  (4)  be- 
fore she  appears  on  his  disc  at  (3),  and  from 
these  data,  on  the  principles  exploited 
above,  let  him  try  to  deduce  the  angle  sub- 
tended at  tbe  Sun  by  the  line  joining  (3) 
and  (  I).  He  will  not  obtain  the  Solar  paral- 
lax with  any  very  astonishing  accurucy  ; 
but  the  exercise  can  hardly  fail  to  quicken 
his  appreciation  of  the  nature  of  tbe  investi- 
gation, and  to  enable  him  to  form  a  much 
more  vivid  mental  picture  of  it. 

Speaking  for  mjself,  I  can  scarcely  regird 
Transits  of  Venus  as  supplying  absolutely 
the  mrst  accurate  method  of  determining 
tbe  Solar  parallax.  But,  at  the  tuuie  time, 
they  do  furnish  a  most  valuable  check  npnri 
Other  modes  of  ascertaining  definitely  tbe 
Scale  cn  which  the  Solar  system  is  built  ; 
and  hecce,  to  r  egleet  their  utilisation  to  thn 
utmost,  would  be  thoroughly  ii. defensible. 
It  is  most  earnestly  to  be  hoped  that  the  6th 
of  December  moy  be  fine  in  this  country, 
inasmuch  as  no  one  who  reads  theso  lit  es 
can,  by  any  possibility,  hope  ever  to  witness 
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The  next  one  will  occur 
on  Jane  8th,  ^004.  I  wonder  who  will  de- 
scribe it  in  the  English  Mjschaktc  of  that 

On  lino  -t,  column  2,  page  1,  "Photo- 
graphing results  "  should  be  "  Photographic 
results."  In  connection  with  the  proportion 
sin.VWS  «in.  V8W  :  :  VS(723)  :  VE 
(277)  (p.  2,  col.  2,  lines  11  and  12).  it  will, 
of  course,  be  noted  that  V  W  =  V  E. 


A  CROWN  •  GLASS  ACHROMATIC 
TEIE8C0PB— IY. 
rJTHE  remaining  two  or  three  papers  will 
A  be  mainly  occupied  in  speaking  of  the 
mode  of  action  of  the  eyepieces  that  may  be 
used,  which  may  be  somewhat  modified  by 
the  fact  that  the  image  formed  by  the  o.g. 
somewhat  differs  in  each  com  from  what  it 
usually  is. 

To  begin,  then,  with  that  form  of  instru- 
ment which  makes  the  coloured  rays  emerge 
parallel ,  tmt  does  not  bring  them  to  a 
common  focal  point.  Now,  the  points 
where  the  red  and  blue  rays  meet  tho  axis 
are  much  too  distant  to  allow  of  the  use  of  a 
positive  eyepiece  ;  but  if  we  use  a  negative 
one,  we  shall  find  that  the  distance  is 
reduced  to  very  tractable  proportions,  for  if 
we  suppose  tho  points  where  they  meet  the 
axis  after  refraction  to  He  within  the  prin- 
cipal focal  length,  each  of  tho  rays,  red  and 
bluo,  is  brought  to  a  focus  nearer  than 
the  principal  focal  lengths,  and  the 
difference  will  bo  very  nearly  equal  to, 
but  a  little  greater  than,  the  difference 
of  tho  footl  lengths  for  the  field-lens.  After 
refraction  through  the  second  lens,  virtual 
images  will  be  formed  at  the  conjugate  foci 
of  the  points  above  named,  and  if  these 
images  are  near  enough  to  each  other  to  fall 
simultaneously  within  tho  limits  of  dis- 
tinct vision,  there  will  bo  good  definition. 

On  account,  therefore,  of  the  distance  be- 
tween tho  two  points  above  spoken  of  being 
shortened  by  the  field  lens  till  it  becomes 
but  very  little  greater  than  the  distance  be- 
tween the  points  at  which  red  and  blue  rays, 
having  a  common  focus,  would  be  resolved 
by  the  first  lens,  so  that  the  disadvantage 
arising  from  the  not  inconsiderable  interval 
that  intervenes  is  not  near  so  great  as  might 
have  been  imagined. 

Achromatism  of  Syeplece. 

What  is  wanted  in  a  telescope  is  that 
coloured  rays,  after  passing  through  all  its 
lenses  at  each  end,  should  enter  the  eye 
parallel.  The  first  condition  is  that  they 
should  emcige  from  the  o.g.  parallel,  or  very 
nearly  so,  aud  next  that  they  must  be  so 
transmitted  by  the  eyepiece  as  to  enter  the 
eye  parallel.  The  explanation  which  I  am 
going  to  offerof  how  this  may  bo  effected  by  a 
nogative  e.  p.  is  sodifferent  from  the  usually- 
received  one,  that  I  am  afraid  many  of  our 
roaders  will  scarcely  think  it  worth  ex- 
amining. There  is  one  at  least  of  our 
correspondents,  however,  and  he  one  of  our 
best,  who,  partly  from  tho  iuterest  which  he 
takes  in  the  question,  and  partly  from 
feeling,  as  I  do  myself  very  strongly,  that 
"  the  matheraatic  treatment  of  achromatics 
in  the  textbooks  is  not  in  a  very  satisfactory 
st«te"  {sue  the  letter  of  "  Orderic  Vital," 
20-138),  may  be  induced  to  give  attention  to 
what  follows. 

Tho  explanation  usually  given  is  this: 
' '  That  by  properly  oboosing  the  distance 
between  the  two  lenses,  thoy  may  be  made 
to  destroy  each  other's  dispersion."  One 
thing,  however,  is  obvious,  though  generally 
ignored :  that  the  achromatism  of  a  proposed 
psir  depends  npon  the  m.tnner  in  which  tho 
rays  enter,  and  the  position  of  the  point  to 
which  they  eouverge.  All  that  we  are  here 
concerned  with  is  the  case  when  the  eye- 
piece is  in  tuh'udwmt—HbU  is,  when  the  rays 
pass  nearly  through  the  ' 


and  there  is  a  very  simple  methodof  determin- 
ing whether  the  lens  is.  under  such  oircam- 
stanoes,  correct,  or  exaggerate  each  other's 
dispersions.  Suppose,  first,  that  the  axis 
of  the  pencil  incident  upon  the  first  lens 
coincides  with  the  axis  of  the 

lenses.  Then,  if  the  geometrical  focus  for 
bine  rays  to  which  a  ray  is  brought  by  the 
first  lens  coincides  with  the  principal  focus 
for  the  same  rays  of  the  other  lens,  the 


blue  rays  will  emerge  parallel  to  the  axis, 
and  the  same  may  be  said  of  the  red  rays  ; 
and  when  they  are  both  parallel  to  the  axis 
they  are  so  to  each  other.  In  order  that 
this  may  happen,  the  focus  for  blue  rays 
must  be  nearer  to  the  eye-lens  than  that  for 
red.  When  the  foci  are  so  situated,  and 
are  at  this  distance,  theycorrect  each  other's 
dispersions ;  if  they  are  at  a  less  distance, 
they  do  so  only  partially  ;  and  if  they  were 
to  coincide,  the  whole  of  the  dispersion 
wonld  be  due  to  the  second  lens  also ;  whilo, 
if  they  were  on  the  wrong  side  of  each 
other,  they  exaggerate  instead  of  correct 
Now,  this  latter  is  just  the  position  which 
the  foci  have  in  the  case  of  a  negative  eye- 
piece. 

If,  then,  a  negative  e.p.  is  achromatic, 
as  experience  certainly,  to  some  extent, 
shows  it  to  bo,  we  must  look  out  for  some 
other  explanation.  The  real  fact  is  this : 
thnt  it  u  net  the  geometrical  but  the  risible 
imaije  which  is  free  from  colour.  This  means, 
that  an  eye,  properly  placed,  may  be  in  the 
same  line  with  the  extremities  of  the  red 
and  blue  images. 

Lot  I  i  bo  the  achromatic  image  which 
would  be  formed  but  for  the  interposition 


of  lens  at  A;  draw  Ac,  and  let  the  extremities 
of  the  red-and-blue  images,  formed  after 
first  refraction,  be  at  R  and  B;  join  BC, 
R  C,  C  being  the  centre  of  the  second  lens  ; 
then  the  extremities  of  tho  rcd-and-blue 
virtual  images,  after  refraction  through 
second  lens,  will  lie  in  C  R  aud  C  B  pro- 
duced. Aud  we  now  have  to  show  that  the 
Una  joining  their  extremities  will  pass  to 
the  right  of  C,  as  at  E  ;  so  that  to  an  eye 

filaceo  at  E,  they  woidd  appear  to  be  in  one 
ine.  To  show  this,  suppose  a  blue-and-red 
ray,  each  of  them  in  the  direction  B  A,  to 
fall  upon  the  second  lens  at  Q ;  then  the 
blue  ray,  being  the  more  refrangible,  will 
make  a  greater  angle  with  the  axis  than  the 
red  one  does ;  also,  B  C  and  R  C,  being 
drawn  to  the  optical  centre,  emerge  at  the 
same  angle  at  which  they  entered  ;  that  is, 
the  blue  emergent  ray  makes  a  leu  angle 
than  the  red  one.  Therefore,  there  must  be 
some  points  between  Q  and  C,  to  which,  if 
lines  bo  drawn  from  R  and  B,  they  will 
make  the  same  angle  with  the  axis. 
Now  all  rays  after  refraction,  when  produced 
backwards,  pass  through  the  b  and  r,  the 
extremeties  of  the  blue  and  red  images. 
The  rays,  therefore,  are  refracted  in  the 
common  direction  B  E.,  which,  when  pro- 
duced backwards,  will  pass  through  the 
extremities  of  the  images,  6  and  r,  say ;  that 
is  b  r  and  E  are  in  the  same  straight  lino. 

Such,  then,  is  an  outline  of  the  ex- 
planation I  propose.  I  shall  have,  however, 
more  to  add  to  it,  but  what  will  be  added 
will  do  for  the  correspondence  columns.  It 
will  be  observed  that  the  explanation 
requires  no  particular  distance  between  the 
lenses,  so  that  wo  aro  not  restricted  to  the 
usual  distance ;  others  would  do  quite  as 
well  as  far  as  achromatism  is  concerned,  so 
that  if  eyepieces  were  made  capable  of 
variation  in  the  distance  of  the  lenses,  wc 


power  with  the  same  number  of  eyepieces 
than  we  could  have  otherwise.  I  once  had 
the  loan  of  an  eyepiece  constructed  upon 
this  principle,  and  as  far  as  I  can  re- 
•,    the    only    difference    in  the 


of  the  lenses  was  a 

the  magnifying  power.  There  will  be  a  very 
slight  modification  of  diagram,  but  the 
general  result  will  hardly  be  sensibly 
different  for  a  telescope  of  the  proposed  form. 

It  may,  perhaps,  be  thought  that  the  end 
of  this  paper  is  contradictory  to  the  begin- 
ning,  for  we  assert  that  the  red  and  blue 
rays  R  S  and  B  8  enter  the  eye  not  merely 
parallel,  but  coincident,  whereas  in  the 
beginning  of  the  paper  it  was  shown  that 
red  and  blue  rays  would  not  emerge  parallel. 
The  explanation  is  this :  produce  S  R  and 
S  B  to  meet  the  first  lens  in  H  aud  K ;  then 
it  will  be  seen  that  they  are  not  the  red  and 
blue  components  of  one  and  tho  same  ray, 
but  of  two  different  rays,  L  H  and  hi  K  ; 
whereas  what  was  asserted  in  the  beginning 
of  the  paper  was  that  no  tingle  ray  could  be 
resolved  into  coloured  ones  which  should 
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should  get  a  greater  variety  of  magnifying 


THE  ORGAN  A  COMPREHENSIVE 
TREATISE  OH  ITS  MANUFACTURE, 
PB0CUEAL,  AND  LODGMENT  * 

By  Jons  WiTSOW  Wakhas, 
iwiriitft  of  On  Cvilf  «S  OrfmUt*. 

THE  present  Treatment  commands,  in  addition 
to  the  ohlef  merit  just  named,  several  other 
good  points  which  do  not  exist  in  any  preceding 
Arrangement.  These  points  are :— (I)  That  the 
Coupler  Swell- to- Great  is  Removable  in  a  few 
seconds,  in  its  entirety,  and  without  losing  a 
fraction  of  its  own  Regulation  :  (2)  That  such 
Coupler  is  wholly  distinct  from,  and  its  Regula- 
tion, therefore,  quite  Un-involved  with,  the 
Key-to- Pallett  Action  of  either  of  the  Manuals  : 
(3)  That  Participation  of  the  Swell-Org.  Keys 
with  the  Keys  of  both  the  Croat  and  the  Pedalo 
Sections  comes  about  naturally  (it  is  abtent,  in 
the  entire  Treatment,  only  where  such  absence 
is  inevitable  in  order  to  secure  the  Clear  Coupler) 
— that  is  to  say,  It  exists  without  either  tho  Tall- 
Forking,  or  any  call  for  extra  workmanship ; 
— the  Coupler's  being  between  the  Manuals 
giving  such  Participation  as  regards  the  Swell- 
to-  Gnat :  (4)  That  the  Great  Organ  Keys  are 
Removable  without  interfering  with  their 
Key.Aotioo:  (6)  That  the  Removal  of  the 
Swell  Manual  tntire  is  facilitated  by  there 
being  now  no  Stickers  passing  up  between  tho 
Keys  of  such  Manual :  (6)  That  a  totally 
Detached  Clavier  Buffet  becomes  now  quite 
practicable,  So  far  as  the  Manual  to- Manual 
Coupler  is  concarned :  and  (7)  That  all  Skewing 
of^tho  Keys  is  avold«^wltiiou^«/t^  the 

The  last  two  of  these  seven  advantages  have 
been  already  mentioned  (at  /,  ante,  1st  pa  rag.  j 
and  p,  ante,  Slh  parag.) ;  the  remainder  speak 
for  themselves.  Some  other  good  points  possessed 
by  the  present  Treatment  exist  also  in  one  or 
more  of  the  Treatments  previously  given :  for 
such,  therefore,  read  again  what  has  been  stated 
with  them  (as  comm.  at  i,  ante). 

It  will  have  been  obvious  that  the  object 
sought  in  Skewing  the  Great-Organ  Backfalls  is 
simply  to  avoid  the  Wire-Oraukitig  (see  at 
ante)  of  one  of  the  sets  of  Trackers,— which 
Cranking  would  of  course  become  necessary  if 
such  two  sets  were  kept  at  one  fame  series  of 
areal  points.  For  the  same  reason,  any  Fanning 
of  such  Great-Organ  Backfalls  should  never  be 
here  permitted,  because  the  Wire-Cranking  of 
tho  Trackers  would  then  not  only  become  neces- 
sary, but  it  would  have  to  be  rs  rie4  in  Its  amount 
in  almost  or  quite  every  one  of  such  Trackers ; 
and  this  would  as  manifestly  involve  a  very  large 
extent  of  Setting-out.  It  is  also  to  be  noted 
that  the  non-correspondence  of  the  Manual 
Action  points,  which  is  here  brought  about  by 
the  Skewing  of  the  Orsat-Org.  Backfalls,  is  not 
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now  »ny  disadvantage,  because,  at*  the  Sections 
are  Great  sad  Su<!t—not  Great  and  Choir—,  it 
i*  preferable,  and  no  has  bean  enjoined,  that  the 
Pipe-Order  in  such  two  Sections  be  made  een- 
trantnt,  and  therefore  no  one  Setting  out  could 
in  any  caae  be  made  to  nerve  for  their  two  Roller 
Board*.  Deaidea  this,  all  Settings-out  of  such 
Board*  can,  if  thought  worth  while,  be  retained, 
and  kept  permanently  on  suitable  Templates 
(consult  I'/ partmrnt  Kky-Action).  Here  see 
again  what  ha«  already  been  raid  (at  r,  ante,  5th 
pa  raff.)  on  these  points ;  re-read  also  the  descrip- 
tion given  of  the  Wire- Cranking  (comm.  at  :, 
ante).  For  a  fuller  account  of  the  Skewing  and 
Cranking  of  Trackers  and  Stickers  see  the  future 
iMpartmtntt  Cotrrxcto- Actios  and  Kht-Actiu*». 

S-  The  only  Defects  that  can  in  any  way  be 
aid  to  exist  in  the  present  Treatment  are: 
—(1)  That  the  Great-Org.  Keys  are  not 
in  Participation  with  their  Coupling  to  the 
Pedals:  (2)  That  the  Stickers  planted  on 
the  tail*  of  the  Swell  •  Org.  Keys  inter* 
fere  to  some  extent  with  the  Removing  of 
such  Keys:  (3)  That  such  Stickers  virtually 
it  the  Notes  «f  the  Swell-Org.  Aotion- 
es  from  being  united  to  their  Key- tails  In 
Participation  for  and  with  the  Coupler  Swell-to- 
Ped.,  and  that,  therefore,  such  Participation  has 
to  be  obtained  by  the  addition  of  a  Register  for 
the  Stickers  of  such  Coupler  (the  only  alternative 
treatment  practicable, — viz.,  the  Wiring  of  the 
top*  of  such  Stickers  into  the  Key  Tails  them- 
being  inadmissible  because  it  would  in - 
with  the  Removal  of  sneh  Key;  see, 
r,  what  is  said  on  this  point  in  the  next 
paragraph)  :  (4)  That  the  Action- Regulation 
from  the  Front  is  limited,  so  far  as  the  Manuals 
are  concerned,  to  the  Coupler  which  unites  the 
two  latter, — neither  of  the  regular  Actions  to 
such  Manoala  admitting  of  being  so  adjusted. 

The  First  of  these  blemishes  is  of  course  un- 
avoidable with  the  presence  of  the  Clear  Coupler. 
The  latter  itself,  however,  by  causing  the  Coup- 
ling-Action of  the  SweU-to-Great  to  be  placed 
between  the  Manuals,  to  a  great  extent  nullifies 
such  want  of  Participation,  because,  whenever 
such  Coupler  is  drawn  with  the  Coupler  Swell- 
to- Ped.  at  same  time  not  drawn,  the  Great-Org. 
Keys  will  not  descend  at  all  when  their 
corresponding  Pedals  are  pressed,  and  therefore 
any  Dancing  of  such  Keys  is  then  obviously 
impossible.  And  it  must  be  alto  remembered 
that  any  want  of  Participation  in  a  Manual  is 
of  comparatively  small  importance  in  its  Coup- 
ling to  Prdal  Keys  (see  89,  »  and  p),  and 
that  the  Participation  of  Manual  as  Coupled  to 
Jfanwl  is  here  already  inevitably  secured.  The 
Second  point  named  is  of  no  practical  moment, 
because  such  Stickers  can  Utnutlw*  be  so  easily 
Removed,— thus  then  instantly  permitting  the 
lifting  out  of  the  Key:  and  It  must  also  not  be 
forgotten  that  in  one  way  such  Sticker  might 
render  its  Key  really  mart  easily  removable ; — 
that  is  to  say,  as  supposing  the  Tail  of  such 
Key  to  have  a  Bticker  set  beneath  and  Wired 
into  it  (see  a  few  lines  forward ;  also  in 
preceding  paragraph).  It  has,  however,  been 
already  seen  that  the  employment  of  a 
[utilised]  Register  here  avoids  any  entry  of  an 
under  Sucker  into  the  8well-Org.  Key-tail;  and 
this,  combined  with  the  Advantage  No.  5  stated 
a  little  back  (at  r,  ante,  14th  parag.),  and  with 
what  has  also  just  been  said,  is  sufficient  to  deprive 
this  second  defect  of  any  real  weight  whatever. 
It  should  be  added  that  a  Register  for  tho  feet 
of  the  said  upper  Stickers  is  not  horo  advisable, 
because  it  would  obviously  drive  the  Regulating 
Screws  of  the  Coupler  Swell-to-Great  farther 
away  fron  the  point  of  contact  of  sneh  Stickers 
(see  on  this  matter  at  89,  I).  The  Third  blemish 
is  of  absolutely  no  force  here,  because  the  fact  of 
the  Register's  involving  extra  workmanship  is 
prevented  by  the  said  utilisation  of  such  Register 
for  the  Throwing  in  and  out  of  the  Action's  | 
contact.  (At  this  stage  see  in  Department  Com-. 
LDCG-Acno.v  with  respect  to  the  abttrtul  merits 
of  such  a  Form  of  Coupler  )  Besides  this,  it  has 
already  been  virtually  Implied,  that  a  Sticker  set 
beneath  and  Wired  into  the  [Swell-Org.]  Key 
Tail,  is  not  here  really  inadmissible,  for  there  u 
no  Square  or  Backfall  Noes  in  actual  contact 
with  such  Tail.  The  Fourth  Defect  is  the  only 
one  that  carries  any  real  weight :  but  even  this  is 
of  trifling  amount,  because,  with  the  General 
Arrangement  assumed  (see  r,  ante,  Jth  parag.), 
it  is  almost  certain  that  Action  Regulation  at 
^e^toior^of^eOrgan^will  be  quite  easy ;  and 


Swell  Manual.  At  this  point  compare,  in  such 
respect  of  Swell- Org.  Regulation,  the  Faring- 
dun  (ret.  /,  ante,  3rd  parag.),  with  the  IMdttJon 
(ref.  m,  ante,  1st  parag.)  Instrument.  Of  course, 
it  ii  really  quite  pos-ible  to  provide  both  the 
Manuals  with  the  means  of  Front-Regulation, — 
that  of  the  Swell  to  be  done  by  a  Screw-Button 
placed  at  the  top  of  each  of  the  upper  Stickers 
already  described,  and  that  of  tho  Great  to  be 
by  a  Button-carrying  Screw- Wire,  applied  to 
the  fore  Noses  of  tho  regular  Backfalls,  in  tho 
manner  aL-o  already  set  forth  (at  A,  ante,  3rd 
parag.) ;  and  the  comparative  facility  with  which 
the  Swell  Manual  and  Swell-to-Great  Coupler 
can  hero  bo  Removed  (see  again  r,  ante,  14  th 
parag.)  manifestly  favours  such  a  Regulation  in 
respect  of  the  uocoss  then  necessary  to  the  Ureat- 
Org.  Key-tails.  Yet,  for  all  this,  such  Front- 
Regulation  is  ntrer  recommended  to  be,  in  the 
present  Treatment,  applied  to  rifsWr  Msnual, 
uitlttt  no  proper  Regulation  from  the  Interior  of 
the  Instrument  be  really  practicable  ;  and  the 
reason  is  that  as  the  Great- Manual  could 
obviously  never  ho  Regulated  at  its  own  Key- 
tails  without  first  disturbing  the  Swell-Manual, 
it  is  better  to  accept  definitely  the  Regulation  of 
such  Great  from  the  Interior,  and,  while  per- 
forming this,  to  similarly  Ad  j  ust  tho  Swell  Clavier 
also, — one  Manual  rarely  requiring  Regulating 
without  the  other  Manuil'a  needing  it  also. 
And  thus  the  additional  cost  of  tho  Screw  and 
Button  to  each  [Swell-Org.]  Sticker  may  with 
perfect  propriety  be  saved. 

It  will  have  been  noted  that  in  the  . 
Treatment  there  is  involved  too  expense  of  a 
set  of  Stickers  not  hitherto  required  for  the 
Swell  Organ.  This,  however,  does  not  represent 
a  really  additional  charge,  because  the  Orrat 
Organ  Stickers  are  at  the  sarao  time  dispensed 
with.  It  will  bo  equally  manifest  (see  r,  ante, 
'Jth  parag.)  that  the  object  of  employing  such 
Swell  SUokers  is  simply  the  raising  of  the  No.  1 
Squares  of  such  Manual  so  that  they  are  well 
clear  of  the  Great-Organ  Backfalls  which  are 
beneath  thorn  ;  and  the  reason  why  the  latter 
themselves  are  not  lowered,  instead  of  resorting 
to  such  raising  of  the  Swell  Action,  is  to  avoid 
trenching  upon  a  portion  of  space  which  is 
frequently  required  for  the  JMmt.  It  will  be 
found  that  in  the  Treatment  directly  following 
(seo  uu,  next,  fourth  and  fifth  parage.),  both  tho 
Great-Org.  Stickers  and  tho  Swell-Org.  Stickers 
are  done  away  with. 

t.  [  In  some  rasee  it  might  be  preferred  Ineroploy 
the  present  Treatment  slightly  modified  with 
respect  to  its  Coupler  Manual  to  Manual ;  that 
is  to  say,  to  introduce,  instead  of  the  Clear 
Coupler  enjoined,  the  expedient  of  th<>  already 
mentioned  Coupler  Tart  Swtll  U  J'tdale, — this 
latter  device  being  now  quit?  practicable  be- 
of  the  presence  of  the  Coupling- Action 
tho  Manuals  (see  y/yy,  ante,  2nd 
.).  See  also  the  remainder  of  '/y/y,  ante, 
for  the  Description  and  Uses  of  soon  Part 
Coupler,  and  for  tho  rea-.cn  why  it  and  the  said 
Clear  Coupler  must  never  b«  both  of  them  ex- 
istent in  connection  with  ono  pair  of  Manuals. 
To  this  may  be  just  added  tho  reminder,  that 
with  the  adoption  of  such  Part  Coupler,  the 
-Von- Involution  of  the  Great-Org.  Aotion  Nose 
with  its  Key-tail  is  no  longer  obligatory,  and 
that  such  Key-tail  may  therefore  freely  be  set 
again  in  contact  with  its  Pedalo  Coupling- 
.Sticker  or  other  driver. 

And  of  coarse  the  Part  Coupler  may  be  in- 
troduced also  with  any  suitable  Treatment  other 
than  the  present  one. 

Remember,  however,  that  the  Clear  Coupler 
is,  essentially,  both  simpler  and  more  effective 
in  its  nature  than  the  Part  Coupler,  and  is 
therefore  to  be  decidedly  adopted  rathtr  thm 
the  latter,  excepting  under  special  conditions.] 
II-  A*  a  Summary  at  the  present  Treatment,  we 
may  confidently  say  that  it  will  be  always  the  tssJL 
under  ordinary  circumstances,  totrvcry  2- Manual 
Inttrumtnt,  unUu  the  still  preferable  Treatment 
next  following  be  found  practicable.  The  final 
choice  between  these  two  Treatments  will  depend 
upon  what  space  is  required  for  the  Btllotc; — 
the  present  Treatment,  as  will  have  been  per- 
ceived, not  in  any  way  trenching  upon  tho  Bel- 
lows space  existent  in  the  Five  preceding 
Designs,  and  being  therefore,  in  such  respect, 
superior  to  the  said  following  Treatment  (No. 
6J),  which  diry  demand  a  portion  of  sneh  space. 
It  is  also  to  be  remembered  that  in  other  matters 

the  present 


Treatment  does  not  sacrifice  conveniences 
hitherto  secured.  The  many  general  and  other 
advantages  which  it  commands  (as  that  in  one 
point  concerning  a  Detached  Buffet)  have  been 
sufficiently  stated ;  and  the  scheme  does  not  con- 
tain any  inconveniences  or  defects— excepting 
the  few  that  have  been  mentioned— to  set  against 
these  advantages  :  and  oven  were  this  note),  the 
simple  fact  of  the  comprehension  of  the  Clear 
Coupler  of  the  kind  described  would  still  leave  a 
large  balance  In  favour  of  the  present  Treat- 
ment. In  may  be  added  that  the  single  Skowing 
here  existent,— vix,  that  of  the  Oreat-Organ 
Backfalls,  cannot  really  be  termed  a  Djfeot,  al- 
though it  involves  the  Crossing  of  the  Manual 
Actions,  for  a  moment's  consideration  will  con- 
vince that  such  a  crossing  is  preferable  to  its  al- 
ternative,— the  passing  of  the  Great-Organ 
Sticker  up  between  the  Swell-Organ  K?ys.  At 
this  point  ;  see  what  has  been  said  {at  r,  ante, 
16th  parag.)  as  to  there  not  existing  any  advis- 
able method  of  avoiding  this  Skewing  of  tta 
Great  Backfalls. 

As  further  concerning  the  device  of  the 
Clear  Coupler  of  the  present  kind,  a  study  of 
what  has  been  already  stated  (notably  at  8fJ,  s), 
will  demonstrate  that  it  furnishes  the  only  pot- 
riM  utitfartvry  safaffssl  of  the  question  of  the 
Bass  for  all  ordinary  J- Manual  Organs.  Of 
such  Instruments  it  may  be  laid  down  that  the 
absence  of  a  third  Manual  renders  the  pro- 
vision of  a  full-eixod  Pedale  really  uncalled 
for :  and  when  it  is  also  remembered  that  one  of 
two  Manuals  ought  invariably  to  be  a  Swell : 
Section,  particularly  if  carried  down 
to  CC,  is  especially  unsuitable  for  the  supple- 
mentation of  the  Pedale ;  — that  such  uneuitabuity 
is  still  further  aggravated  when  the  Swell  Reeds 
are  deep  and  powerful  (as  they  ought,  in  the 
\  be  tract  to  be,  on  sneh  Manual;  ;— and  that  the 
CAeir  Section,  which  is  the  one  pre-eminently 
fitted  for  the  said  Pedale  supplementation,  is,  by 
the  just-mentioned  rule,  certainly  absent— ;  then, 
under  all  these  circumstances,  we  folly  realise 
the  importance  of  any  effective  though  simple 
method  of  enabling  the  Bass  of  the  Great- Organ 
to  be  virtually  converted  into  a  portion  of  the 
Pedal-  Orr;an.  Sneh  a  method  has  been  furnished 
in  the  present  Treatment :  the  Coupler  Great  to 
Pedale,  combined  only  with  the  Pedale,  or  with  a 
siuitable  portion  of  latter,  will  form  an  excellently 
balanced  Bass  for  both  of  the  Manuals  united,— 
either  as  tho  Full  [Manual]  Organ,  or  in  any  of 
the  valuable  combinations  possible  with  such 
uniting  (as  with  Full  Swell  Coupled  to  Great 
Diapasons) ;  and  there  will  also  exist  the  advan- 
tage already  named,  that,  with  such  using 
the  Pedals  cannot  depress  the  Keys  of  the 
Oreat-Organ,  and  thus  will  bo  prevented  that 
unpleasantness  which  must  result  whenever  the 
finger  is  put  on  a  Key  that  is  already  down. 
The  Coupler  Svetl  to  Pedale  will  of  course  remain 
unaffected ; — to  bo  used  at  pleasure,  for  special 
efforts,  either  with  or  without  the  Ureat-to- 
Pedalo,  —  instead  of  always  obtruding  itself 
directly  that  the  last-named  Coupler  and  that 
of  the  Swell-to-Great  are  in  action  at  one  same 
time.  One  or  more  m  nor  good  points  in  the 
Clear  Coupler  will  be  mentioned  in  the  proper 
Jtepartmtnt  treating  of  Covnxaa  generally. 

Finally,  when  we  consider  how  Tory  large  is 
the  number,  proportionately,  of  Organs  con- 
structed with  neither  fower  nor  me  re  than  Two 
Manuals,  and  how  exceedingly  likely  it  is  that 
such  an  incidenoe  of  manufacture  will  continue 
to  exist,  _tho  value  of  the  Solution  whieh  the 
satment  furnishes  of  the  several 
just  stated  becomes  conclusively 
apparent. 

[It  is  hardly  required  to  observe  that  tho 
expedient  of  the  Clear  Coupler  may  at  pleasure 
be  adopted  with  any  suitable  Treatment  besides 
the  present  one,— the  only  points  necessary  to 
secure  being  the  m-B -involution  of  the  Groat- 
Organ  Art  ion-Nose  with  its  Key -tail,  the  con  tact 
of  the  Pedal  Action  with  such  Nose,  and  the 
pressure  of  a  Minus.!- to- Manual  Coupling- 
Action  between  tho  two  sets  of  such  Manual 
Keys.] 

(TV  is  eantinutd.} 
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THE  MILLING  MACHIHE.-I. 

description  of  milling 
and  the  mode 
define  what  is 
Two 


machines,  their  construction, 
using  them,  it  will  be  well  to 
atntby  the  term  •<  milling." 
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&  t\  r  nt  operations  go  under  this  nsmo, 
with  tho  first  of  which  we  have  nothing 
to  do,  except  tint.  b<  >  few  sentences  will 
suffice,  I  will  describe  it.   It  consists,  then,  in 


necessity  for  producing  (in  quantities,  at  nil 
event*)  the  semicircular  groove*  in  sore w-taps, 
reamers,  and  the  U»e ;  also  for  key- way  catting, 
for  the  formation  of  hexagon  and  other  nuts, 


producing,  by  the  pressure  of  a  s.ualj  revolving 
wheel,  a  contiuuou*  pattern  on  tba  edge  (or 
Sjuittiui*s  cu  the  turfscc,  of  a  diro  whiUt 
running  true  in  tho  lathe.  A  familiar  example 
of  tt.ia  is  the  milled  edge  of  mtcy  era  ill  screws, 
suc'i  as  arc  used  in  itiatUtrmtical  and  optical 
instruments.  Tfce  usunl  pstHrn«  employed  are 
like  verr  sm»H  Uelh  ;  and  thi  surfacs  may  be 
tith-r  fltt,  conoave,  or  .  nv-.i.  M  ro  claborato 
patterns  are  ustd  for  some  work,  the  only  con- 
dition Is-iugthal  tbe  pattern  mu»t  becon<inu>ut>, 
and  in  the  raw  of  larg*  WHi  thut  the  diameter 

operated  upon  must  I  •  U  tbit  the  impression 

produced  during  the  i>  -i  involution  of  the  lathe 
is  not  defaced  by  sub*  q'tent  or.es.  Metal  and 
wood  are  uot  the  only  inn>ri*li  thus  operated 
upon.  Bookbinder*  u>u  this  kind  of  tool  to 
yttiu  various  p«tt'rn  on  the  bauks  »od 
c  >vers  of  buoks,  and  precisely  the  same  opera - 
tim  is  often  performed  up<;n  rolN  of  butter, 
ibia  U  lbir  the  most  ji'a.iij  saateiiil  I  can  tLiuk 
of  jnst  no  v,  reiiuiriutfntechatiic»l  manipulation  ! 

Cut  tbo  "nulling"  with  v.  ;  '.  it  is  my  pur- 
p-itc  to  di  hi  14  a  vi  ry  dihVrent  tl.i'iir  innVi  d.  I' 
■sty  be  de-crib  d  ae  a  cutting  or  moulding  t* 
hi  it,  rial  by  ii«ansof  revolving  saws:  ihe  i  ction 
<  I  ibe  n.i  li:  g  cutl'.rs  being  the  »a:n«  In  kind  as 
lh  i|  of  the  circular  **  r,  and  of  th  I  cutter  ua-.d 
luf  p'odu  'lag  wood  in  mldings. 

Mitliug  machines  are  used  moat  extensively 
by  firms  who  have  large  uaautltlta  of  parts  of 
us'. liii.es  iKPrsdtatiog  uuitorii.il  y  nt  »ha»->  and 
all  ■ :  such,  for  example,  as  tlie  various  parts  of 
stwiog.niaehines,  of  rifles,  and  o  her  small 
4c.   Ag'iu,  the  milling  maohine  is  a 


for  producing  x -slots,  as  la  tha  saddle  of  a 
screw- cutting  lathe,  and  for  the  removal  of 
metal  in  the  shaping  of  counties  varieties  of 


of  the  several  operations  to  bo  performed  thcro- 
on,  must  combine  f  >ur  movements.  It  must 
have  provision  made  for  the  revolution  of  tho 
•-ml  or  cutter ;  and  this  takes  tho  form  of  a 
headttock,  similar  to  that  of  a  lathe,  tho  differ- 
ence consisting  in  tho  form  of  tue  mandrel, 
which  in  the  milling  machine  is  to  constructed 
that,  instead  of  having  a  screw-nose  for  the 
reception  of  chucks,  it  has  a  circular  hole,  into 
which  are  fitted  a  number  of  arbors  of  different 
lenpthsund  siz^s,  upon  which  the  cutters  are 
The  other  three  movemeots  relate  to 
the  ttblo  up  >n  which  the  work  to  be  operated 
upon  is  fixed.  This  table  must  havo  a  vertical, 
a  longitudinal,  and  a  transverse  motion,  in 
order  to  bring  the  work — first,  up  to  the  cotUr; 
second,  under  tho  Otttter;  and  third,  to  traverse 
it  whiUt  outting. 

Fig.  1  aliows  tho  meant  of  producing  these 
four  ni'itlons  of  the  machine.  The  hcadstock 
needs  no  explanation,  further  than  that  the  man- 
drel  is  nitd«  with  reversed  cones,  as  It 
frriju-nt'v  the  rani  in  lathe-beads ;  and  also 
that  v  I  have  shown  in  th>>  drawing 
what  is  known  as  a  "  single  •  speed" 
deadstock,  it  is  not  uncommon  to  add  tho  baok- 
gear  prorladr  as  in  lathes;  for  the  great  ma 
jority  of  work,  however,  tbia  is  unnecessary,  but 
when  cotters  of  large  diameter  or  unusual  width, 
or,  as  Is  of ien  the  case,  aeveial  cutters  used  at 
once  in  combination  aie  to  be  drivoo,  it  will  be 
found  of  great  service.  The  headstock  as  will 
bi  seen,  Ts  mounted  upon  a  missive  vertical 
base,  up  n  the  front  of  wbioh  ia  formed  a  slide 
upon  widch  the  bracket  oarrj iog  the  tab'e  moves 
toi lloally,  actuated  by  the  Uadiug  aerew  and 
hand-whet  I.  The  upper  aide  of  the  bracket  ia 
planed  to  form  the  longitudinal  slide,  this  being 
placed  beneath  the  traiiaverso  one  on  account  of 
the  facility  with  wbioh  self' acting  gear  can  bo 
nliitched  to  it,  as  will  b)  shown  hereafter.  Tha 
transverse  slide  moves,  of  course,  from  and  to 
thehradatook,  and,  lik*thelowerono,  is  actuated 
by  a  leading  screw  turned  by  a  winch  handlo. 
Tha  upper  aide  of  the  lop  slide  is  plan  d  fltt, 
and  furnished  with  longitudinal  J_-slot»,  for  the 
purpose  of  bolting  thereto  such  appliances  a*  are 
ueeel  to  hold  the  work— e.g.,  a  pirallel  rice, 
milling  entree,  nu'-shapinj  device,  ic,  all  of 
which  will  be  presently  described. 

W-  8-  Brown- 


THE  "SIMPLEX"  TUBE  EXPANDER, 

TITHE  new  tube  expander  illustrated  in  the 
J_  engraving  bnlow  has  just  been  introduced 
bf  Meoj-rs.  Belig,  Sonrcnihal  and  Oo  ,  of  Uiaen 
Viotoria-atreet,  by  whom  ii  has  been  patented. 
The  tool  consists  of  six  taper  rollers  wbieh  are 
forced  apait  by  tho  taper  mandrel  as  shown. 
The  rollers  sro  oounecttd  by  six  links,  three  of 
which  are  elott  d  to  allow  of  the  requisite  play. 
M4  admit  of  the  easy  withdrawal  of  one  or  more 
of  tho  rollers,  thus  rvudering  tbo  one  expsnd«r 
available  for  many  sizes  of  lubes.    Amongst  the 


work  performed  In  the  workshop  of  tho  ma- 1  advantage*  claimed  are  the  following :— It  omi- 
cbinist  or  the  amateur.  I  not  get  out  of  order ;  there  is  no  casing  f->r  tun 

A  milling-michine,  to  most  the  requirements  j  rol'eia  to  work  in,  an  1  consequently  no  frio  ion 
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on  the  ends  of  the  roller',  as  necessarily  ie  the 
ea»e  with  other  expanders  working  in  slots  and 
bearings.  It  will  adapt  itself  to  tubes  of  nncqntl 
shape,  caused  through  <xp*n*ion  and  oontrac- 
tion.  The  tool  is  undo  of  the  beiit  tempered 
i tfel  throughout ;  each  roller  after  being  turned 
to  shape  in  the  lathe  is  hardened,  sxd  tben 
ground  up  perfectly  true  to  a  standard  taper  by 
means  of  »pe citl  micbinery,  thus  insuring  easy 
and  accurate  working,  the  oentre  mandrel  which 
expands  the  rollers  being  treated  in  the  same 
manner.  A  glance  at  tho  engraving  will  show 
that  the  tool  is  properly  named  "  Bimplex,"  and 
a  consideration  of  the  actinn  as  the  mandrel  is 
driven  betsreen  the  rollers  and  the  whole  Is  re- 
Tolved  in  the  tnbe  «U  prove  that  the  end  is 
equally  expanded  a!l  round,  and  made  as  perfect 
a  fit  as  possible. 


PRACTICAL  1T0TES  0IT  PLUMBIKG.— 

xLni* 

By  P.  J.  Divies,  II. M. A  S  r  ,  Ac. 
{Continued from  page  29.) 
Bide  Burning. 

THIS  is  illustrated  at  Fig.  233.  To  commence 
learning  this,  first  lay  the  front  lead  over  the 
back  as  shown,  and  upon  a  board  ;  lean  it  at  an 
easy  angle  of,  say,  about  25s  off  the  bench  — 
that  is  to  say,  take  a  piece  of  hoard  about  2ft. 
long,  9in.  wide,  and  ltn.  thick,  and  lay  the  lead 
flat  upon  it ;  tilt  the  edge  of  tho  board,  ray  4 in. 
or  'i  in . ,  up,  as  shown  at  L,  Fig.  243 ;  then  take 


the  flame,  J,  Fig.  248,  holding  it  as  before 
directed— that  is,  in  a  straight  line  with  the 
joint,  and  commence  burning  tho  front  edge 
at  F  until  it  melt*  into  a  bead  ;  then  (keep 
the  bead  alire)  with  the  point  of  the  flame 


touch  the  hack  lead,  bringing  the  nipple 
down,  so  that  the  hottest  part  of  the  flame 
at  22  will  hare  full  power  upon  the  bead  and 
lead  until  the  back  lead  la  just  melted  ,  then 
if  the  front  lead  and  the  back  lead  are  at  nearly 
fqual  running  heat,  *  (Unity,  or  the  attraction 
ot  the  molten  molecules  will,  so  to  speak,  cause 
them  to  fly  towards  each  other.  The  front  lead, 


•  Turn  the  Building  Snm.    All  nt b:t  reswred. 


being  the  hottest,  moves  the  quickest,  and  SO 
tbey  becomo  ono  homogeneous  mass,  leaving  the 
back  lead  standing.  Proceed  to  practise  this, 
by  degrees  raising  the  edge  of  the  board 
until  you  can  burn  when  the  lead  is  quite 
perpendicular. 

Pipe  Joint  Burning. 

For  this,  again,  refer  to  Fig.  234.  AFE 
illustrates  tho  prepared  joint.  Next  refer  to 
Fig.  244  at  I.  This  illustrates  the  joint  burnt 


half-way  round.  The  method  will  readily  be 
understood  alter  the  aide  burning.  Proceed  by 
first  melting  down  the  front  lead,  and  walk 
round,  step  by  step,  holding  the  flame  and  pipe 
as  at  O I  B,  Figs.  24  i  and  245. 

Branch  Joint  for  Earning-. 
To  prepare  these  joints,  first  cut  the  lead  as 
shown  at  Fig.  22 ;  then  with  the  bolt  or 
tommy  open  the  pipe,  aa  shown  at  QB£, 
Fig.  24,  taking  oar*  to  well  work  up  the  lead 
to  a  square  thick  edge,  and  to  stand  up  at  loast 
Jin  ,  as  illustrated  at  BQ,  Fig.  249,  and  not 
with  •  thin  edge,  as  shown  at  B,  Fig.  25. 
Thoroughly  clean  the  Inside  and  outside  of  the 
lead  suitable  for  burning,  ss  shown  at  A  E  1, 


Fig*.  245,  246,  and  247.  When  fitting  the 
spigot  end,  let  it  fit  close  and  tight,  aa  shown 
at  KB,  T.  (J,  Fig.  249.  Of  course,  for  soil-pipe 
especially,  the  pipe  should  be  branched  in  on 
the  splay,  as  illustrated  at  Fig.  27. 


Branch  Joints. 

These  are  well  illustrated  at  Fig.  216  and  at 
Fig.  217,  and  are  nothing  more  than  horizontal 
burning. 

Upright  Burning. 

Prepare  this  aa  you  did  for  tide  burning. 
Begin  by  placing  the  lead  nearly  horizontal,  aa 


at  Figs.  243  and  233.  U*e  a  small  burner,  and 
not  too  Large  a  flame — say  NOP,  Fig.  239 ; 
thin  slope  it  from  O  towards  E.  K»rp  prac- 
tising at  this,  and  raising  the  end  (i  until  you 
can  burn  upright.  This  burning  should  appear 
like  to  many  split  pes*  lapped  orer  each  other. 
Hake  O  the  top  of  Fig.  233,  and  view  the 
burtilng  at  I.  This  will  appear  aa  upright 
burn  ng  does.  Tbe  secret  of  upright  burning 
Is  to  go  to  woik  carefully,  and  with  »  f.xma  net 
too  large.  Of  course,  you  will  ncod  much  prac- 
tice, through  which  you  will  become  perfect. 

I  have,  before  this,  published  a  lerit  s  of  j^rti- 
clra,  quite  independent  to  these,  luitablo  for  tho 
chemical  work*  branch  of  the  trade.  The  two 
seta  of  writings  and  drawings  are  quite  distinct 
from  each  other ;  but  when  brought  together 
will  form  one  large  and  very  complete  work, 
too  much  for  any  single  trade  journal  to  take 
op.  But  tbey  will  be  pnblislod  In  book  form, 
aa  also  my  standard  works  on  plumbing,  by 
Messrs.  Spon  and  Co  ,  46,  Chatiog-orree,  S.  W. 

Our  next  will  be  "  Cistern  Lining." 
(7b  tt  c**tinit*J.) 
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TEMPERING  BY  COMPRESSION- 

'IMLK  following  it  a  description  of  the  method 
X  of  tempering,  hardening,  end  treating 
mefai*  and  alloy*,  paten ted  by  M.  Louis  CKman- 
dot  of  Paris.  The  process  is  said  to  produce 
remarkable  mult*  in  At  cih  of  steel.  Briefly 
described,  the  in  motion  consists  in  subjecting 
the  metal,  whilo  still  hot  enouah  to  t*  ductile 
to  powerful  compression,  which  compression  is 
continued  until  it  become)  comoUtely  oold. 
The  nature  of  the  metal*  after  undergoing  the 
three  phases  of  thia  operation,  viz. :—  heating, 
compression,  and  cooling  under  pressure,  in  con- 
siderably modified,  the  grain  is  much  finer,  and 
the  density  of  the  metal  considerably  increased. 
Metals  thus  treated  undergo  a  kind  of  mechani- 
cal temperitig  and  nay  he  made  to  acquire  a 
degree  of  hardness  and  density  hitherto  unatt  tin  - 
ablo.  Steel  in  particular  may  be  said  to  receive 
a  peculiar  temper  by  compression,  by  which  it 
acquire*  "  cceroive  force"  which  enables  it  to  be 
permanently  magnetised.  It  is  therefore  not  an 
ordinary  tempering  or  hammer  •  hardening 
operation,  but  rather  resembles  forging,  although 
it  snrpa»ws  it  in  its  effecta  inasmuch  as  the 
metal  acquires  novel  properties  and  more  par- 
ticularly, an  exceaaive  degree  of  hardness. 

With  regard  to  tho  phenomena  due  to  the 
application  of  this  method  of  treatment,  it  would 
appear  that  by  tho  compression,  and  the  cooling 
of  the  metal  underpressure,  the  molecular  state  of 
the  metal  is  brought  into  a  peculiarly  favourable 
o  inditionforhomogeneity.  It  baa  horn  stated  that 
the  metal  is  before  compression,  heated  to  a  suffi- 
cient degree  torrnderltdiictiloenoughforthc  pur- 
pose, and  this  may  be  done  either  by  reheating 
the  metal  or  by  taking  it  at  any  suitable  stage 
of  it-  manufacture.  As  above  mentioned,  this 
method  of  tempering  by  compression  imparts 
to  steel  coercive  force  :  it  is  possible,  however, 
to  produce  the  msgncti-ation  of  the  metal  either 
after  or  during  the  compression.  By  this  method 
of  treating  metals  and  metallic  compounds  or 
alloys  their  quality  is  much  improved  for 
example,  steels  heretofore  unsuitable  for  tool- 
making  will,  after  being  treated  according  to 
thia  process,  be  rendered  of  very  good  quality 
for  the  purpose.  Morcovor,  this  trentrocut 
when  applied  to  metal*  in  course  of  mas  uf  acture, 
will  permit  of  the  association  therewith  of  still 
larger  proportions  of  substances  by  which  their 
■properties  aro  modified,  according  to  the  pur- 
pose for  which  they  are  to  be  tmploved.  i'his 
method  of  treatment  is  applicable  to  all  tho 
motals  including  wrought,  cast,  or  initleablo 
cast  ixon,  steel,  copper,  zinc,  guumetal,  brocze, 
brass,  and  nickel,  and  is  tuereft.ro  susceptible  of 
a  great  and  altoost  infinite  number  of  applica- 
tions, bnt  it  is  more  especially  applicable  for 
producing  excellent  qualities  of  steel  for  mag- 
nets, rails,  tool",  filce,  gravers,  cutlery,  coiners' 
dha,  coins,  machine  bearings,  ic.  The 
mechanical  means  employed  for  the  compression 
of  the  metal  m«y  be  of  any  suitable  kind,  but  it 
is  prcfcrat/le  to  n  o  hydraulic  power  when 
available,  a*  leing  mere  powerful,  easily 
regulated,  and  at  the  same  time  more  readily 
applied  In  the  different  oases  enumerated.  It 
ia  preferred  to  use  hydraulio  apparatus  operated 
by  mean*  of  accumulators,  as  tlio  sudden  action 
of  wlnoh  they  ure  c&pable  gives  the  best 
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OBJECT-GLASS  WORKING.-I. 

By  "  raioXATiQUtt." 

3  articles  on  tho  theory  of  the  object-glass 
arc  already  appearing  ia  these  pages  frum 
the  pen  of  our  indefatigable  contributor,  Mr. 
B.-adbury  ("  Ordtric  Vital  "),  who  has  gathered 
for  tho  rc.vier*  of  thu  Kxuusn  Methakio  a 
quantity  cf  interesting  and  useful  matter,  and 
ia  giving  it  iu  a  clear  and  methodical  way,  1 
foel  bound  to  rede-cm  my  promise  of  helping.  1 
must  say,  but  for  our  friend  ll  is  questionable 
whether  an  «  xhauative  account  would  have  been 
possible,  practical  men  having  so  little  time,  or, 
even  if  tbey  had  time,  so  little  inclination  to 
dabble  in  theory.    From  experience,  I  can  aay 


and  my  pastime.  My  motive  in 
adding  what  I  cm  in  matter*  optical  to  the 
information  afforded  by  tho  pages  of  this 
invaluable  paper,  is  to  encourage  a  devotion  to 
this  charming  pursuit.  In  concluding  these 
prefatory  rental  k<,  I  would  remind  the  amateur 
that  the  field  Is  not  yet  half  explored,  also  that 
quite  a  number  of  recent,  as  well  as  past,  Inven- 
tions, are  the  work  of  amateur  operators. 

The  first  consideration  in  o.g.  construction  ia 
the  material.  It  is  gratifying  to  know  that 
whereas  the  Dollonds  and  Tullys  of  only  com- 
paratively recent  times  were  obliged  to  be  con- 
tent with  window-glass  "  knots,"  or  a  bit  of  a 
plate-glass  coach  window  for  the  convex  lenses 
of  their  o.g.'*,  and  flint  of  about  the  same 
quality  as  a  sixpenny  cream-jug  U  now 
made;  we  moderns  have  a  choice  of  selec- 
tion from  a  number  of  specially-constructed 
glasses  for  optical  purposes.  As  I  am  informed 
that  our  friend  "  O.  V."  will  publish  copies  of 
the  lists  of  the  eminent  makers,  Messrs.  Chance 
and  M.  Feil,  the  selection  of  glasses  for  oar  pur- 
pose will  be  an  easy  matter.  Mr.  Bradbury  has 
given  us,  too,  several  tables  of  curves,  so  that 
our  intending  o.g.  maker  has,  or  will  shortly, 
have  plenty  of  materials  to  start  with.  Flint 
glass  should  he  selected  with  a  apeoifio  gravity 
below  3  G  ">.  A  practical  consideration  entails 
this,  for  glass  of  greater  apeeiria  gravity  very 
soon  stains  in  our  atmosphere,  owing  to  its  con- 
s', ruction.  The  question  may  arise,  Why  make 
it?  especially  when  it  will  be  seen  that  so  mo 
flint  has  a  sp.  gr.  *f  6-000.  These  glasses  are  ex- 
uemely  useful  in  the  microscope  and  spectroscope 
on  a  count  of  their  great  dispersion,  aud  can,  iu 
those  cases,  lie  used  as  the  centre  lenses  or  prisms 
of  combinations,  having  cemented  on  them  orown 
prisms  or  lenses  which  protect  the  surfaces  from 
the  action  of  the  air.  With  regard  to  the  crown 
lens,  thore  ia  no  fear  of  anything  of  the  sort,  for 
I  think  there  is  nothing  stands  so  long  as 
(Town  glass  the  influence  of  the  atmospheric 
changes  of  this  country  without  losing  its  polish. 
As  a  very  important  factor  in  the  production  of 
the  o.g.  is  the  purity  of  the  glass,  it  is  tho  better 
plan  to  procure  discs  of  guaranteed  quality  for 
those  who  mean  to  produce  a  perfect  o.g.  ;  but 
it  must  be  remembered  that  this  guarantee  is 
only  partial.  Thus,  tho  glass  msy  be  imperfect 
after  all  ;  for  it  is  impossible  to  teU  until  the 
first  testing,  and  romotimes  after 
that  the  fault  is  in  the  glass.  The 
supply  others  on  return  of  the  discs  to  them. 
A  moment's  consideration,  however,  will  con- 
vince that  it  is  beat  to  commence  with  all  con- 
ditions as  favourable  as  possible.  As  I  intend 
to  give,  in  the  course  of  these  articles,  some 
curve*  suitable  for  tamo  of  the  glasses  uf  both 
lists,  as  well  as  curve*  for  constructing  a  cheap 
o.g.,  those  who  do  not  wiah  anything  morn  | 
than  an  e.g.  will  be  suited  with  thrm.  But  I 
hope  many  will  take  the  matter  up,  selecting 
various  combination*,  and  publishing  results  iu 
the  same  manner  na  our  oeteomcd  frioud,  Mr. 
Wassail,  has  doue  with  specula  working. 
(To  h*  ctHtinned.) 


loses  its  strength.  Ia  hi*  invention,  Mr.  Berliner 
disconnect*  the  magnet  from  the  receiving  tele- 
phone, and  make*  the  former  part  of  the  station's 
fixtures  near  the  operator's  oar,  so  that  the 
remaining  part*  of  the  telephone— viz.,  tho 
sounding-chamber,  electro- magnet,  and  dia- 
phragm— which  are  strapped  to  that  ear  arc  in 
iu  magnetic  field.   In  the  figure  the  core  of  the 


electro-magnet  ia  seen  fixed  to  the  iron  plato  J  ; 
O  ia  another  plate,  forming  a  holder,  and  to  this 
plate  the  string  is  attached.  A  cushion  II  of  soft 
material  is  preferably  glued  to  the  bark  of  the 
telephone,  in  order  to  prevent  any  noise  in  case 
the  operator  should  atrike  with  the  telephone 
against  the  magnet  B,  which  is  hold  to  u  spring 
by  a  screw  and  nut,  thus  permitting  the  magnet 
to  yield  in  case  the  operator  should  touch  it, 
while  the  height  can  also  be  adjusted.  It  ia 
evident  from  the  above  description  that  the 
requirement*  sought  after  in  the  invention  are 
perfectly  met — viz.,  a  receiving  telephone  of 
light  weight  is  strapped  to  the  operator's  ear. 
and  magnetism  of  unlimited  itrength  is  supplied 
without  additional  weight  to  the  operator's  bead 
or  di*oomfort  of  any  kind.  The  line  wires  are 
connected  to  the  coil  in  tho  usual  way,  but  are 
omitted  from  the  out  for  the  sake  of  clearness. 


be  a  more  delightful  pastime 
l  the  manipulation  of  glass 


for 

fop  opticAl  jjiirpOri»*n  fttf'fidfy  no  tntattCT  id 
what  direction  it  is  applied.  Objectives  tor 
the  telescope!  or  microscope,  prisms  for  tho 
apeefcroseoro  are  all  '-things  of  beauty,"  and 
"  joys  for  [nearly  ]  ever."  1  can  stand  on  tho 
same  platfuim  an  the  amateur,  and  feci  will) 
him,  for  optical-^!***  work  has  been  both  toy 


NERS  OPERATOR'S  RECEIV- 
ING TELEPHONE. 

"DECEIVING  telephones  used  by  operators 
.1  L  and  other*  whose  chief  duties  consist  iu 
listening  to  aud  reporting  telephonic  messages, 
require  to  be  made  an  light  a*  possible,  iu  order 
to  avoid  the  fatigue  cf  holding  up  the  telephone* 
as  ordinarily  constructed.  Mr.  E.  Berliner,  of 
Boston,  Mass.,  has  recently  patented  a  device 
which  can  be  readily  strapped  to  tho  ear  and 
retained  there  without  disoouifort.  Hitherto  it 
has  been  found  difficult  to  malto  a  receiving 
telephone  which  is  strapped  to  the  ear,  and  is  so 
light  as  not  to  interfere  with  the  comfort  of  the 
operator,  and  at  the  same  time  be  efficient  in 
service  long  continued.  The  reason  is  that  in 
the  practical  receiving  telephone  a  certain 
amount  uf  magnetio  strength  is  required  to 
polarise  an  electro- magnet,  and  a*  thia  magnet- 
ism represents  a  certain  weight  in  steel  or  a 
certain  weight  in  insulated  wire  and  iron  where 
an  electro- magnet  is  substituted  for  a  permanent 
magnet)  it  has  been  found  that  oariyiog  this 
weight  on  one'*  head  interferes  with  one's  com- 
fort and  health.  It  has  b>en  tried  to  substitute 
steel  spring*  for  the  ordinary  bar  steel,  and 
shape  them  so  that  they  will  exert  preBiure  only 
to  t  lie  side*  of  tho  head ;  hut  in  suoh  steel  springs 
the  magnetism  is  not  permanent,  aud  rapidly 


BR  ARAM'S  IMPROVEMENTS  IN 
FIRE-ALARMS. 

AN  Ingenious  electrical  fire-alarm  and  extin> 
gui-her  has  been  patented  by  Mr.  W.  T. 
Broham,  of  the  St  ret  ford -road,  Manchester, 
which  wa*  tried  recently  at  the  chief  fire-station 
ia  that  city.  The  first  part  of  the  invention 
consist*  of  an  apparatus  tiat  cn  the  occurrence 
of  a  fire  in  its  immediate  vicinity  will  sound  an 
alarum,  transmit  electric  current*  or  telegraphio 
signals  to  any  place  desired,  or  turn  on  a  supply 
of  water  through  a  series  of  perforated  pipe*  for 
the  purpose  of  extinguishing  the  fttmes.  The 
patentee  employs  for  tho  purpose  of  liberating 
or  setting  ttie  apparatus  iu  motion  a  vessel  of 
convenient  size  and  of  suitable  material,  such  as 
glass,  in  which  ia  placed  somo  mercury.  Upon 
tho  moroury  is  placed  a  suitable  float,  which, 
when  a  fire  occurs,  will  be  carried  upward  by  the 
air,  which,  in  expanding,  forces  the  mercury  up 
a  tube,  and  causes  a  float  to  come  in  contact 
with,  and  liberate  a  trigger,  which  releases  tho 
apparatus.  The  apparatus  is  actuated  by  means 
ot  a  weight  or  coiled  spring,  and  when  the  spring 
or  weight  i*  released,  a*  before  described,  the 
revolving  barrel,  by  means  of  a  chain  winding 
round  it,  draw*  back  a  lever  and  liberate*  a 
heavy  key,  which  in  falling  turn*  on  tho  water 
supply.  The  barrel  of  tho  apparatus  is  connected 
ty  cords  or  wires,  with  a  distinct  apparatus, 


consisting  of  a  driving  barrel, 
curie*  a  wheel,  upon  whic 
revolver  charged  with  blank 


the  axis  of  which 
l  is  in muted  a 
cutridgee,  or  the 
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Or  h&tte ry, 
spring  contact 


..  This 

wheel  carries  as  many  studs  as  tbare  am 
chJuubcra  in  the  revolver ;  these  as  they  rotate 
raise  a  lever,  which,  as  Boon  an  a  stud  baa  passed 
it.  la  forcibly  driven  by  a  spring  on  to  the 
revolver  nipple,  and  to  explodes  a  cartridge.  A 
ug  i  t«  (alarum  on  the  framing  of  the 
_,  la  connected  at  one  end  by  moans  of  a 
or  cord  to  a  bell ;  the  other  end  of  the  l«v«r 
if  actuated  by  successive  teeth  or  pine  upon  a 
wheel  gearing  with  the  driving  wheel  of  the 
apparatus,  ao  that  the  bell  rings  continuously 
until  the  Apparatus  has  run  down.  For  the 
of  transmitting  electric  currents  or 
isja,  the  metal  work  of  the  appa- 
ctod  to  one  pole  of  an  electric 
attery,  and  the  other  pole  to  a 
piece.  Upon  one  of  the  wheels 
of  the  apparatus  are  plaoed  studs  at  intervals ; 
these  ttuda,  as  the  wheel  rotates,  oome  in  contact 
with  the  contact  piece,  and  complete  the  electric 
circuit.  These  signal*  may  be  transmitted  in  the 
usual  way  to  any  desired  plaoe,  as,  for  example, 
a  fire  station,  where  they  may  bj  caused  to 
denoto  the  place  where  the  danger  exists  by 
their  characteristic  Intervals,  which  are  depen- 
dant on  the  position  of  the  contact  studs  before 
mentioned.  Another  wheel  is  driven  by  the 
apparatus,  upon  which  is  monnted  •  crank  pin, 
which  through  a  connecting  rod  actuates  bellows, 
and  by  their  means  forces  air  through  suitable 
pipes  to  sound  a  whittle,  which  may  be  plaood 
outside  the  building.  In  carrying  out  the  second 
part  of  the  invention,  Mr.  Brsham  employs  the 
driving  apparatus  already  described,  with  as 
many  alar u mi  as  may  be  desired.  In  order  to 
releaee  tho  weight  or  spring,  and  set  the  appa- 
ratus in  action  when  a  burglarious  attempt  is 
made  on  the  premises  it  is  desired  to  protect,  he 
attaches  a  cord  or  cords  to  the  catch  or  detent 
holding  the  apparatus  at  rest.  Each  cord  or  wire 
is  earned  to  the  door,  or  window,  or  other  place, 
where  it  terminates  in  a  ring  inclosed  in  a  box. 
This  ring  is  connected  with  a  spring,  actuated 
by  means  of  a  hook  fixed  upon  the  door  or 
window.  The  rings  may  be  disengaged  by  being 
drawn  back  by  their  respectivo  cords,  which  are 
connected  to  a  lever  when  it  is  required  to  open 
the  doors  or  windows  without  rebating  the 
apparatus.  The  cords  connected  with  the  ring* 
a:  the  dr  ors  and  windows  may  ho  also  oonneot.-d 

1  in  a  bedroom 


a  visible  increase  of  density  towards  the  centre,  are 
found  to  bo  in  the  situation  of  the  flake  of  snow,  of 
which  we  havs  just  spoken.  They  are  disseminated 
rapidly  in  the  free  apace,  and  acquire  the  degree  of 
tenuity,  of  rarefaction,  at  which  tho  repulsive  force 
of  the  sun  makes  itself  felt  on  them.  These  ma- 
terials, nevertheless,  keep  the  velocity  and  di- 
rection of  motion  they  had  when  they  formed  part 
of  the  comet ;  but  the  central  force  being  modi  tied 
for  them,  they  cease  to  be  moved  in  the  original 
path,  and  depart  from  it  with  surprising  rapidity. 

"  We  havehad  presented  to  us,  in  184G,  this  double 
phenomenon,  iu  the  decomposition  of  liisla't  comet 
(see  Strove' t  drawings).  The  two  fragments  fol- 
lowed almost  exactly  the  same  route;  the  line 
which  joined  them  was,  ou  the  heavens,  tho  per- 
spective of  the  common  orbit,  while  the  two  tails 
formed  by  the  nebulosities  were  opposite  to  the 
sun,  and  nearly  perpendicular  to  the  path. 

"  If  we  abstract  nebulosities  and  tails  which  they 
form  at  a  distance  under  intlurace  of  the  repulsive 
force,  considering  only  the  act  of  decomposition, 
due,  like  our  tides,  to  the  sole  inlluenoe  of  polar 
I  attraction,  it  is  found,  by  the  analysis  of  M. 
Itcche,  that  tho  materials  mutt  fuse  at  two  opposite 
points,  and  spread  in  conical  divergent  shouts. 
I  Though  this  analysis  refers  to  a  state  of  equi- 
librium, and  to  layers  which  could  not  exist 
completely  in  comets,  the  distance  of  which  from  the 
tun  varies  continually,  we  may  suppose  that  it  gives 
an  approximate  idea  of  what  occurs  in  them  bodies 
at  the  moment  when  their  decomposition  takes 
place  before  our  eye.  The  aigrettes  or  luminous 
sectors  directed  towards  the  tun  belong,  then,  to 
thit  act  of  decomposition,  and  not,  as  Others 
and  Bessel  have  supposed,  to  an  electric  or  mag- 
netio  repulsion  exercised  by  the  nucleus  of  the 
comet  on  its  own  materials. 
"  It  results  from  tho  growing  expansion,  acquired 


THE  FIGURE  OF  COMETS. 

a  recent  paper  to  the  Paris  Academy,  M. 
r  aye  gives  his  views  as  to  how  the  ftguro  of 
comets  it  produced.  "  We  know  very  well,"  bs 
sayt,  "  the  solid  materials  of  comets  :  they  are 
falling  start,  bolide-,  uerol.tot.  We  do  not  Low 
to  well  the  impalpable  n« bulosities  formed  by  their 
•  v  ip,  n!,.M  mat.  rials.  To  form  m  to..  ■  t*  tUm. 
consider  a  flake  of  mow  carried  into  celestial  space 
where  no  medium  exerts  pressure,  or  retains  the 
ml  heat.  On  the  side  where  thit  flake  receive, 
the  solar  rayt,  its  temperature  will  rise,  and  it  will 
emit  vapours  which  will  expand  with  a  certain 
velocity ;  but  these  vapours,  too  rare  to  retain 
the  beat,  will  soon  e>udeu*o  into  much  ■mailer 
fUkes.  These,  in  their  turn,  under  the  itdluence 
of  the  sun  s  rsys,  will  emit  vapours  which  will  be 
almost  immediately  condensed  like  tho  preceding, 
by  tho  cold  of  the  surrounding  space,  to  that  the 
action  of  the  tun,  which  no  sensible  attraction 
towards  the  centre  of  the  original  lUko  counter- 
balances,  will  tend  to  decompose  this  flake  into 
a  nebulosity  bathed  in  unstable  vapours  of  exces- 
sive rarity,  and  soon  occupying  an  enormous  vo- 
lume. In  this  state,  the  matter  is  quite  prepared 
to  undergo  tho  action  of  repulsive  forces  which  the 
•olid  and  greatly  denser  materials,  referred  to  at 
the  outset,  escaped  by  virtue  of  their  vary  density. 

"  This  being  allowed,  we  have  to  consider  that 
any  comet,  ou  approaching  tho  tun,  undergoes,  by 
reason  of  the  attraction  of  that  body,  and  by  an 
tflect  similar  to  that  of  our  tides,  a  decompoiition 
tending  to  separate,  to  isolate  a  part  of  its  mate- 
rials, which  cease  to  form  an  Integral  part  of  the 
comet.  The  essential  part  of  this  decomposition, 
which  extends  to  the  denser  at  well  as  to  the 
ugbter  parts,  consists  in  the  fact  that  the  separated 
materials  continue  to  move  very  nearly  in  the  orbit 
of  the  Comet,  and  are  disseminated  in  it.  The  end 
of  this  decomposition  will  be  to  reduce  the  comet, 
as  8.  Schiaparelli  has  shown,  to  an  elongated  col- 
lection of  fragments  following  tho  orignil  path. 
Aad  that  is  what  actually  occurs  with  tho  solid 
materials. 

"  But  the  evaporable  matters,  liberated  from  the 
attraction  of  the  nucleus,  liberated  alio  from  the 
pressure  of  the  layers  which  formed  the  comet  with 


later  by  a  part  of  these  detached  materials,'  that 
the  nebulosities  to  produced,  fall  under  the  action 
of  the  repulsive  foioe  and  return,  while  the  denser 
materials  remain  very  nearly  in  the  original  path, 
and  merely  advance  a  littlo  on  the  nucleus. 

"  There  is  merely  then,  in  this  whole  question, 
apparently  so  complicated,  the  play  of  solar  attrac- 
tion, which  tends  to  decompose  bodies  of  very 
small  mats  and  large  volume,  and  that  of  solar 
repulsion,  which  com  men  cat  to  act  on  the  e  vapor- 
able  part  uf  those  materials  whenever,  withdrawn 
from  all  pressure  and  submitted  to  increasing  heat, 
these  commence  to  form  nebulosities  of  excessive 
rarity. 

"  If  we  consider  for  a  moment  the  remarkable 
opposition  which  exists  in  the  manner  in  which 
start  and  irresolvable  nebula  are  distributed  in 
the  universe,  we  are  led  to  tee  in  it  a  consequence 
of  the  repulsive  action  which  tuna,  accumulated  in 
a  certain  region,  exert  round  them  on  materials 
reduced  to  extreme  tenuity.  The  proper  light  of 
nobula  teemt  to  me,  moreover,  to  be  exactly  of 
the  same  nature  at  that  of  comets,  and  to  result 
from  the  passage  of  very  Sne  molecules  animated 
with  very  great  velocity  in  a  medium  somewhat 
more  material.  Calculation  shows,  at  least,  that 
it  most  be  so  with  tome  comets,  such  as  that  of 
Donati- 
ons comes  to  tee  that  the  phenomenon  of 
aigrettes,  which  suggested  to  Olbers  and  Beaact  tho 
hypothesis  of  an  electnc  or  magnetic  action  proper 
to  the  comet  itself,  list  quite  another  cause.  I 
have  not,  then,  been  able  to  accept  this  hypothesis. 
Betides,  in  considering  tho  play  of  electric  forces 
led  to  atti 


apparatus  is  necessary.  The  magneto-telephono is 
not  always  iiowcrf  ul  enough  on  account  of  the  noise 
which  arises  during  an  action  ;  tha  microphone  is 
more  powerful,  bat  it  is  also  more  delicate, 
and  requires  regulation,  as  well  as  a  battery, 
which  often  proves  cumbrous.  Tbs  magneto- 
sounder  of  81.  L.  Wiessenbrueh  resembles  both 
the  telephone  and  the  Morse  sounder.  Itisamag- 
nelo-electric  transmitter  weighing  only  750 
grammas.  It  can  be  inclosed  in  a  box  13  centi- 
metres long,  C  oentimetres  wide,  and  •'>  centimetres 
deep,  from  which  protrudes  only  the  manipulating 
button,  and  the  two  terminals  for  attaching  the 
conductors.  The  transmitter  oouaists  of  a  Qower 
magneto-electric  telephone,  with  line  wits,  the 
vibrating  disc  of  which  is  made  convex  in  its 
centre,  so  as  to  act  as  a  spring  under  pressure. 
An  ordinary  Morse  key  is  arranged  upon  this  con- 
vex plate,  and  exerts  pressure  on  it*  centre  when 
the  manipulating  button  is  pressed.  Each  time 
that  this  button  is  pressed,  the  plate  of  tha  tele- 
phone, in  virtue  of  its  form,  approaches 
the  magnet  sharply  and  develops  an  in- 
duced  current  in  the  coils.  When  the  button 
is  released,  it  takes  up  its  former  pesition 
as  sharply,  and  develops  a  second  induced  current 
of  opposite  sign.  A  complote  tystam  of  communi- 
cation by  this  means  includes  a  circuit  consisting 
of  a  single  wire  connecting  the  two  posts,  and  at 
each  of  these  posts  a  magneto-sounder  connected 
on  the  one  side  to  line,  and  on  the  other  to  an 
ordinary  Bell  telephone,  which  acta  as  a  receiver ; 
the  circuit  it  completed  by  the  earth  by  means  of  a 
wire  connected  to  the  second  terminal  of  tha  tele- 
phone •  receiver,  and  to  the  hilt  of  a  sabre  stuck  into 
slightly  damp  ground.  The  operator  works 
the  instrument  with  his  right  hand  aad  holds 
the  telephone  -  receiver  to  his  ear  with  bit 
left.  The  induced  currents  developed  in 
tho  convex  •  plate  aro  far  more  energetic 
than  the  vocal  transmission  in  tha  meat  peifect 
telephones,  and  the  despatch  can  therefore  be 
read  by  sound,  despite  the  surrounding  noise. 
Iu  experiments  made  by  M.  L.  Wiessenbrueh,  he 
was  able  to  insert  a  resistance  equal  to  bUu  kilo- 
metres of  iron  wire,  four  millimetres  in  diameter 
(C.OOO  ohms),  without  perceptibly  iutetfotiog 
with  the  clearness  of  the  reception.  At  the  Exhi- 
bition of  1881,  Colonel  W.  J  acorn,  a  Haitian, 
exhibited  under  the  name  of  tilttat,  a  telephonic 
transmitter,  without  a  battery  ;  but  it  Wis  much 
heavier,  and  more  cumbersome  than  I...  uUuant 
Wi'  tsenbruch't  magneto- sounder,  since  it  weighed 
from  five  to  seven  kilugrammet,  was  H  centimetres 
long,  22  wide,  and  11  high. 
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on  our  globe,  one  is  not 


attribute  to  them  a 


osroie  riU.  They  do  not  even  figure  in  our  tor 
restrial  mechanics.  It  it  indeed  true  that  the 
least  chemical  action,  the  least  friction— I  will  say 
almost  the  least  contact— of  two  bodies  sets  these 
foroes  in  plsy  .  but  by  the  very  nature  of  polar 
forces,  they  toon  destroy  each  other.  The  ter- 
restrial globe  is,  if  you  wish,  an  immense  reservoir 
of  electricity,  but  of  neutral  electricity.  It  it  with 
difficulty  that,  beyond  the insigniti cant  and  transient 
i  Sects  of  thunderstorms,  we  peroeivo  the  existence 
of  these  foroes.  It  has  been  necessary  that  the 
ingenuity  of  physicists  should  intervene  in  acts 
where  they  are  produced,  to  separate  them  tem- 
porarily, lead  them  to  a  distance,  and  force  them 
to  do  excellent  work  iu  re  combining.  Fsr  awsy, 
beyond  the  globe,  all  that  disappears.  What  re- 
mains in  the  celestial  regions,  is  tho  incandescence 
of  the  tun,  and  it  is  to  that  I  have  attributed  tho 
phenomena  of  repulsion  which  the  gigantic  tails  of 
comets  present  before  ut  to  visibly." 


THE  MAGNETO-SOUNDER. 

rilHIS  simple  and  ingenious  device,  tays  La 
I  Xuture,  bas  been  devised  by  M.  L.  Wieeseu- 
bruch,  a  lieutenant  iu  the  Belgian  Engineers,  to 
serve  as  an  outpost  telegraph  without  battery.  Tho 
object  of  these  telegraphs  being  to  establish  coin- 
municalion  between  tho  main  guards  and  sentinels, 
the  distance  they  are  required  to  operate  over  never 
exceeds  two  or  three  kilometres.  Owing  to  the 
special  character  of  thete  "  flying"  lines,  a  light, 
umple,  portable,  and  at  the  same  time  powerful 


Xlj  of  the  best  examples  of  adroit  manipula- 
tion under  the  simple   microscope  is  the 

article  in  Oar  limn*  ami  Ssftntt  Utttiji : 

A  visit  to  a  cameo  cutter's  workdiop  found  him 
tested  at  a  table  covered  with  tools,  varying  f  rem 
a  triangular- {K>in ted  steel  instrument  to  the  most 
delicate,  pointed  bits  of  steel  wire  fattened  in 
handles.  Very  fine  files  and  knitting  needles,  set 
in  woeden  grips  and  ground  to  infinitesimal  points, 
figured  in  the  lot.  On  a  pad  of  leather,  before  the 
cameo  cutter,  was  a  block  of  wood  just  big  enough 

middle  oYnwH^^oVatobj  «  rt^^iwll  Yike*! 
niece  of  alabaster,  just  big  enough  to  make  a  seal 
for  the  Soger  of  a  man  who  did  not  object  to 
wearing  largo ringt.  Upon  this  the  artitt  was  just 
finishing  a  copy,  with  a  pencil  pointed  to  needle 
fineness,  of  a  photograph  in  profile  of  a  gentleman, 
which  was  leaned  against  a  little  photograph  easel 
before  him.  Having  finished  the  outline,  ho  laid 
his  pencil  by,  and  taking  up  a  fine  wiro  tool  he 
scratched  the  pencil  mark  around  with  it.  Then 
he  took  a  darning  needle  with  a  sharp  point  aad 
tcrstched  the  lino  deeper.  He  worked  with  a 
magnify  ing  glass  at  his  ey  e,  and  stopped  continually 
to  inspect  the  progress  ,of  hit  work  with  critical 
minuteness.  Then  he  went  at  it  again,  working 
slowly,  scratching  over  the  tame  line  again  and 
again,  and  always  examining  after  each  scratch. 
Ilo  changed  Ms  tools  aa  he  went  on,  and  from  the 
darning  needle  descended  to  a  trilling  little  frag- 
ment of  stool  wire,  not  as  thick  at  an 
sewing  needle,  set  iu  a  t' 


With  thit  be  scratched  and  resiratchcd, 
tho  lines  ho  bad  drawn  w if'  his  pencil  had 
vanished,  and  a  thin,  IbxC  .:r«ak  of  a  dark 
had  marked  tbo  outline  of  the  head  he  had  been 
tracing  his  way  around.  Next  he  took  one  of  his 
butm-like  tools  and  commenced  again.  This  time 
he  worked  on  the  outaiie  of  the  outline,  cutting 
and  scraping  at  the  surf  ion  until  tho  white  turned 
grey,  then  brown,  and  finally  vanished,  leaving 
the  face  in  relief,  surrounded  by  a  black  ground  — 
that  it,  the  portrait  remained  intact  in  tho  white 
tubttance  which  formed  the  outer  layer  of  the 
cameo,  while  it  had  been  cut  away  arouud  it  to  the 
lower  or  dark  layer.  The  portrait  or  figure  it  then 
modulated  upon  its  surface  until  it  assumes  the 
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roundness  of  nature.  The  edges  are  left  square  to 
the  duri.  ground. 

This  it  »•  •«  «...  aa,  if  they  are  pr.  .•  oil] 
rounded  down,  the  outline  becomes  undefined  to- 
ward it- juncture  with  the  relieving  surface,  owing 
to  f»e  white  of  the  raised  portion  being  partially 
transparent  and  permitting  the  dark  to  show 
through  it  when  it  u  thinned  doera.  Care  it  taken 
to  finish  this  dark  surface  as  much  as  possible 
with  the  cutting  tools  and  so  separate  the  white 
from  it  aa  to  loave  it  'month  and  unscratched.  A 
final  polish  is  given  it,  bowtrrr,  with  putty  powder 
applied  dry  with  a  stiff  brush,  but  the  utmuat  care 
is  necessary  in  this  operation,  as  the  slightest  slip 
will  ruin  the  work.  This  is  the  cameo  cutter's 
work,  the  mountings  bring  the  jeweller's  work. 
The  cameos  sell,  unmounted,  for  about  twenty- 
live  dollars. 


THE  DIFFUSION  OF  BACTERIA. 
rPUK  researches  of  M.  iWour  and  Darwin  hare 
X  ah'iwn  how  earthworms  may  aid  the  diffusion 
of  small  organisms,  rmt  of  which  may  preduce 
disrarr.  Protestor  Sctitie'xler  atatea  that  the  de- 
jections of  earthworms  always  contain  numerous 
tiring  bacteria  and  their  germ's  (the  hay-bacterium 
included)  It  is  clear  that  bacteria  in  enormous 
quantity  float  in  the  air  about  u« :  and  we  hare  at 
nasy  command,  Profesaor  Schnclzler points  out,  a 
small  appara'ut  travereed  by  about  8,000  cubic 
oentimetrea  of  air  perniinu'n,  which  may  inform  u» 
as  to  those  flo  eling  germs.  This  is  no  ether  than  the 
nasal  cavity,  oq  the  mucous  surface  of  which  air- 
particles  are  deposited.  To  observe  these  he  advise* 
injecting  the  nose  with  distilled  water  (completely 
sterilised)  br  means  of  a  glass  syringe  previously 
csJciued.  The  liquid  to  obtained  w  put  in  one 
perfectly  cVsn  watch  glass  and  covered  by  another. 
Willi  a  mier'  scope  matnif)  ing  700  or  800  one  finds, 
amrcg  various  particles  in  the  liquid,  tome  real 
livo  bacteria.  If  the  liquid  be  kept  a  few  dayt  in  a 
clean  glass  tube  hermetically  sealed,  the  bacteria 
are  found  to  hav  j  increased  very  considerably. 
<)oe  are*  llaettrium  termo,  riirio,  i/iin/fern,  danUut 
tutdttty  even  some  w/u*aria.  and  spores  and  frag- 
ment of  fungi.  Professor  S  hoetiler  has  further 
successfully  cultivated  the  organised  germs  by 
means  of  a  mlxturs  of  gelatine  and  distilled  water. 
Why  do  not  those  bacteria  in  the  natal  cavity 
always  multiply  and  develop  and  penetrate  to  the 
windpipe  and  lungs  '(  Their  progress  is  doubtless 
opposed  by  the  vibratory  movements  of  cilia  (or 
minute  hairs)  in  the  tir-pt stages,  and  the 
weakly  alkaline  reaction  of  the  natal  mucus  may 
(it  is  alto  suggest,  d)  be  unfavourable  to  tome  ot 
them.  Colin  Las  proved  that  bacteria  producing 
acid  fermentation  perish  in  liquids  with  alkaline 
reection.  Infectious  bacteria  may,  however,  mul- 
tiply to  a  formidable  extent  on  living  mucous  sur- 
faces, witness  the  growth  of  the  mieretoctut  of 
diphtheria,  brought  by  the  air  into  the  air-passages ; 
also  the  barltryuin  of  anthiax.  The  iaetJlui  of 
tu'iercle,  as  Koch  hat  lately  shown,  may  be  trans- 
mitted from  on*  person  to  another  by  the  air 
passages.  Professor  Schnetxler  think*  hay  fever 
may  alto  be  dus  to  bacteria  entering  the  nose. 
While  the  development  of  bacteria  on  normal 
anuccu*  surfaces  is  usually  limited,  million*  of  them 
are  fou-d  in  the  dejections  of  healthy  children. 


A  METHOD  OF  MOULDING  GEAR 
WHEELS  ' 

rnilE  following  method  of  moulding  heavy  gear 
I  wheels,  which  I  believe  was  original  with  my- 
self, and  which  I  have  found  exceedingly  uief  ul  in  a 
great  many  instances,  it  really  a  rough  substitute 
for  a  moulding  machine,  and  like  a  moulding 
machine,  posieasee  the  merit  of  making  wheels 
which  are  tolerable  approximations  to  truth.  The 
method  of  making  wheels  by  using  short  cores  on 
which  the  teeth  are  moulded,  and  spacing  them 
around  in  a  pit,  is  one  not  to  be  tolerated,  for 
although  a  tniog  may  be  made  tolerably  satis- 
factory to  the  moulder,  the  application  of  the 
machinist's  calipers  will  show  that  the  teeth  and 
spaces  vary  in  thi  kutss  from  the  difficulty  in 
setting  the  cores,  while  the  cores  themselves  change 
their  shape  from  the  shape  of  the  core  b  x.  in 
handling  and  drying.  Th<re  are  mill  owners  who 
Imagine  they  hare  accompli -hei  a  good  work  when 
they  insist  upon  having  the  gears  turned,  thus 
tiuirg  the  points  of  the  teeth,  forgetting  that  the 
points  of  the  U-ttb,  evi  n  in  the  most  peifect  work, 
are  not  intended  to  touch  any  thing.  1 1  is,  howc  rer, 
a  somewhat  melancholy  sight  to  a  man  who  bears 
the  cxpsnta,  to  observe  one  of  the  old-fa>hioned 
boring  mill,  or  lathes  of  light  weight,  nibbling  off  a 
little  cut,  and  the  machine  jumping  from  tooth  to 
tooth,  as  the  ugh  trying  to  make  time  between  the 
cut*. 

Fig.  I  represents  a  section  through  the  sand  of  the 
foundry  tl  ..t     A,  A,  is  a  vertical  spindle,  tapered 

*  11}  Vf«.  Q.  llaasisos.  in  .latencus  JtVAnirt. 


at  the  lower  end  and  fitted  to  a  tapered  hole  in  the 
base  plate.  C  is  a  casting,  having  bored  holes 
carefully  fitted,  sa  aa  to  slide  freely  upon  the 
spindle.  A  board  it  bolted  to  C,  which  levels  the 
floor  on  the  line  a,  b,  and  leaves  the  lift  i,  if 
required,  to  form  the  boas.  The  cope  is  then 
placed,  and  rammed  up  as  usual  with  a  piece  of 
tubing  or  gats- pine  slipped  over  the  spindle  to 
allow  the  copo  to  be  lifted  without  disturbing  the 
sand.  Tin;  cops  being  lifted  and  swung  to  one 
tide,  another  board  is  used,  which  sweeps  a  pit  in 
the  green-sand  of  the  floor  to  the  shape  <■,/,  f. 
The  part/is  for  the  boas  at  the  lower  side,  and  f  is 
the  core  print.  The  casting  C  it  now  lifted  from 
the  spindle,  and  the  index  plate  D,  D,  placed  and 
secured  by  the  set  screw.  This  index  plate  is 
smoothly  turned,  and  while  in  the  lathe  a  number 
of  circles  are  struck  with  a  fine-pointed  tool.  These 
circles  should  be  graduated,  and  the  holes  drilled  on 
a  gear  eutter,  or,  as  the  English  ssy,  a  "  dividing 
engine  ;  "  but  in  my  case  the  dividing  engine  was  a 
sharp-eyed  apprentice,  armed  with  a  pair  of  com- 


r  /  c .  f  . 
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passes,  a  hammer,  and  a  centre- j  in  h,  in  preference 
to  the  pattern-maker,  with  his  glasses  and  lead 

pencil. 

The  board  F,  having  the  pattern  fJ  attached,  is 
now  bolted  to  the  casting  C,  and  slipped  down 
upon  the  spindle,  and  the  point  I  adjusted  so  as  to 
drop  into  the  centre- punch  marks  i,  Jto.,  and  allow 
the  lower  ond  of  the  pattern  to  como  very  close  to 
the  bottom  of  the  pit  on  the  level  >  .  The  grreu- 
sand  forming  the  space  between  two  teeth  is  then 
rammed,  and  the  board  II,  Fig.  2,  laid  on  with  a 
lOib.  weight  on  top  to  hold  the  aand  down,  when 
the  pattern  is  being  drawn,  and  the  arm  shifted  to 
the  next  hole  in  the  index  plate.  It  is  well  to  give 
this  pattern  some  "  draught,"  not  to  make  it  lift 
easier,  but  because  the  "straining"  of  the  lower  part  I 
of  the  casting,  particularly  when  the  face  of  the 
gear  is  wide,  tends  to  make  that  part  larger.  It  is 
also  well  not  to  allow  too  much  for  tbrinksge  ;  in 
case-  of  these  heavy  wheels,  1-10  per  foot  I  have 
found  ample. 

After  toe  teeth  are  formed,  the  spindle  and 
attachments  may  be  removed,  of  course  leaving 
the  plate  B  in  the  sand  until  after  the  casting  is 
made.  The  arm  cores  and  centre  core  may  be 
placed  in  the  ordinary  manner,  being  male  of  dry 
1  sand,  or  in  s  u  i  cases  whjr*  the  gear  is  large  and 


the  arms  plain,  the  core-box  may  be  laid  in  the 
mould  and  rammed  up  with  green-sand,  in  the 
exact  location  where  it  it  required  to  be. 

'1'he  c  >pe  may  now  be  put  in  place,  and  weighted 
as  utual  in  work  of  this  character.  It  will  be  ob- 
served that  iu  Fig.  2  the  teeth  are  shown  of  the  iu- 
voluteform,  which  I  adipted  some  years  ago  as  the 
best  form  for  rough  wheels.  They  certainly  are  the 
strongest  as  to  form,  theoretically  ;  and  for  smooth 
running,  some  of  these  wheels  made  with  this 
rough  apparatus  as  coarse  as  7Jin.  pitch  on  the 
pilch  circle,  I  have  never  seen  equalled  by  any  gear 
moulded  from  a  pattern. 


THE  INFLUENCE  OF  FORESTS  ON 
CLIMATE. 

OK  SCHOMBl'INiK,  the  Director  of  the 
Botanical  Hardens  at  Adelaide,  has  added 
to  his  recently  issued  report  an  appendix  on  the 
subject  of  the  influence  of  forests  cm  climate.  The 
object  of  this  paper  it  to  prove  that  the  destruction 
of  forests  usually  has  the  effect  of  reducing  the 
rainfall,  while,  on  the  contrary,  the  planting  of 
treea  broadcast  over  a  country  is  me  of  the  Deal 
methods  which  can  be  adop'ed  for  ameliorating  its 
climate  and  increasing  the  annual  fall  of  rain.  It 
cannot,  indeed,  be  proved  that  the  climate  of  bouth 
Australia  is  altering  for  the  worse  in  this  respect. 
In  fact,  a  comparison  of  the  meteorological  record* 
will  show  that  the  annual  average  rainfall  for  the 
colony  duiing  the  past  10  years  has  been  21 Tin., 
as  compared  with  20.1  in.  for  the  previous  10  years. 
The  fact  is,  that  in  the  agricultural  districts  of  the 
colony,  and  especially  in  those  which  were  not 
originally  timbered,  the  bringing  of  the  land  into 
cultivation  baa  had  tho  effect  of  slightly  favouring 
the  fall  of  rain.  Ploughed  land  attracts  moisture 
to  a  much  greater  degree  than  the  unbroken  toil. 
In  considering  the  <  tt.  ct  » in  h  the  removal  of  forest* 
/  <>  at  hat  in  altering  the  c'imate  iu  South  Australia, 
the  only  direct  test  that  could  be  taken  from  the 
records  issued  by  the  Oovurment  astronomer  is 
the  experience  ot  the  neighbourhood  of  Adelaide. 
If  the  lime  is  divided  which  has  elspeed  since  1839, 
the  year  iu  which  obai  rvatiul.t  wi  re  commenced, 
into  two  priLds,  theie  is  found  1  r  the  fiist  an 
average  rainfall  of  22  Sin.,  and  for  the  second  one 
of  2l7in.  It  Will  thus  be  teen  that,  ou  tho  whole, 
the  rainfall  at  Adelaide  is  diminishing,  though  very 
■lightly,  and  perhapt  the  diminution  in  the  amount 
of  timber  may  have  something  to  do  with  the 
change.  Dr.  ttcbomburgk,  in  searching  for  illus- 
trations of  the  ttlect  ot  trees  on  climate,  goes 
further  sli.ld,  and  brings  forward  some  striking 
instances,  in  wLi.h  it  is  evident  that  lias  of  forest* 
miana  loss  of  rainfall,  and  net  reriif.  He  recalls 
how  the  ltussians,  by  burning  down  lome 
of  the  Trans -Caucasian  1  re-la  at  the  time 
of  their  struggl'i  with  the  Circassians,  converted 
the  country  from  a  fertile  land  into  a  desert, 
hiruply  through  the  cutting  off  of  the  supply  of 
rain.  Similar  instances  of  rain  Laving  deteited  a 
country  denuded  of  forests  have  occurred  in  tho 
Mauritius,  in  Jamaica,  the  Az  res,  and  it  may  also 
bo  added  to  a  still  more  remarkable  extent  in 
several  of  the  smaller  West  Indu  Islands.  No 
sooner  bad  the  forests  of  there  plscca  be eu  destroyed 
than  the  springs  and  rivulets  ceased  to  flow,  the 
rainfall  became  irregular,  and  even  ti  e  deposition 
of  dew  waa  almost  vutiroly  checked.  On  the  other 
hand,  it  is  generally  accepted  as.  a  fact  that  Mehe- 
met  All  increased  the  fertility  of  Kgypt  enormously 
by  planting  trees.  He  sli-no  planted  some  20,000,000 
on  the  Delta,  his  successors  followed  up  the  work, 
and  it  is  a  noteworthy  circumstance  that  the  rain- 
fall rose  frcrn  Gin.  to  turn.  Planting  has  also,  it 
would  teem,  produced  remnikeblec  fleets  in  Fiance 
and  Algiers.  Katensive  regions  have  been  planted 
with  gums  and  other  trees,  which,  for  the  most 
part,  grew  to  about  DOft.  or  40ft,  in  height,  and  it 
is  noticed  that  the  quantities  of  rain  and  dew  which 
now  fall  cm  the  adjacent  land  are  double  what  they 
formerly  were. 


HYDRAULIC  MACHINERY  —II.* 

Hy  Prof.  I'Kr.nr. 
I  HAVE  one  more  general  observation  to  mske 
J_  about  the  hydraulic  press.  1  ssid  there  was  no 
storage  of  energy  in  the  press.  This  is  not  quite 
true,  even  if  we  disregard  the  compression  ot  the 
water,  and  elastic  yielding  of  the  press.  There  is  a 
lifting  of  the  ram  itself  always  going  on,  as  wo' I  as 
a  lilt.ug  of  the  weight  on  itt  top.  Now  the  lifting 
of  the  ram  it  is  easy  to  lake  iuto  account.  In 
h)  draulic  pre  sees  you  simply  regard  lbs  ram  as  part 
ot  the  load  to  be  lifted,  aud  you  regard  the  lifting 
of  it  as  an  absolute  waste  of  a  uot  very  Urge  kind. 
But  when  the  weight  lifted  by  the  ram  is  less  thsu 
the  weight  of  the  ram  itself,  snd  this  is  the  case  in 
warehutise  and  hotel  hunts,  i:  is  uautl  to  take  it 
into  account.   But  it  is  rather  d  IH  -ult  to  take  into 
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amount,  became  aa  it  riaea  its  weight  gets  greater. 
You  know  that  a  (tone,  when  surrounded  by  water, 
it  eaaier  to  lift  than  when  it  it  in  the  air,  and  a* 
more  and  more  of  a  long  ram  IcaTea  the  press,  the 
weight  of  the  whole  ram  gets  greater  and  greater, 
jiut  in  proportion  to  the  weight  of  the  water  which 
it  displaced.  I  siy  that  in  hydraulic  presses  we 
cin  leave  this  ou»  o(  account,  hat  w*  cannot  do  to 
in  hiiet*.  In  a  future  lecture  I  thall  tell  you  how 
'  lark  and  Standtiotd't  balance  method,  applied  to 
lifte,  enable*  up  to  get  OTer  the  difficulty.  The 
l  unching  bear,  r.f  which  you  hare  a  taction  in  Fig. 
\  it  a-mTar  in  eonttmrtion  tothelUting-jack.  The 

F:o.  8. 


•  p  r  part  of  the  ttout  ram  H  terminate*  in  an 
tiidierubber  diab,  which  it  fastened  by  the  washer 
and  a  holt  passing  through  the  middle  of  the 
washer  from  the  ram.  Aa  you  work  the  top  lever 
B,  the  ram  II  holding  the  poach  in  preened  down  by 
water  through  a  valve  arrangement  exactly  similar 
to  that  in  the  lifting-jeck. 

Wherever  the  water  comes  in  contact  with  a  solid 
surface,  it  prestet  against  the  turfson,  and  the 
direction  of  this  preeture  it  directly  normal.  There 
can  be  no  inch  thing  at  oblique  pressure  in  water 
when  the  water  it  at  rett,  for  oblique  pressure 
meant  a  force  parti*  along  the  surface,  and  this 
would  imply  tome  frtctioual  resistance  to  sliding, 
which  we  know  cannot  occur  in  water  at  rest.  It 
it  evident  from  oar  disc  nation  of  the  hydraulic 
prasi,  at  a  machine  in  which  there  it  no  store  of 
•nergy,  that  on  every  square  inch  of  the  aolid 
surface  touched  by  the  water  there  mutt  be  the 
tame  force  acting,  the  water  tending  to  escape 
everywhere ;  and,  when  we  consider  the  whole  case 
tsi'hrmatically,  we  find  that  very  little  interepaoe 
teparving  any  two  portions  of  water  it  acted  on  by 
thi<  •iim  preeture  per  square  inch.  You  will, 
patbtps,  some  ol  you,  have  been  troubled  by  the 
notion  that  the  sh»p*  of  the  end  of  the  ram  ought 
to  have  tome  i  ff  ur  on  the  total  force  with  which  j 
tie  ram  it  pressed  upwards.  You  will  be  perfectly 
isfe  in  all  your  notiona  of  fluid  pretence,  if  you 
consider  each  particle  of  water  to  be  a  very  f  mall 
beiDg.  greased  all  over,  so  that  it  cannot  possibly 
resist  sliding  past  it*  neighbour!.  It  ean  press 
normally  against  a  wall,  or  against  any  mrface,  but 
there  cannot  pot-ibly  be  a  tangential  or  frictionnl 
pretture  betwreu  it  and  a  wall,  because  it  ia  well 
greased.  All  the  water  ia  trying  lo  escape,  and 
the  total  pretiureou  any  surface  it  evidently  pro- 
portional to  the  number  of  water  particle*  presting 
agaiatt  the  surface.  Although  the  end  of  the  ram 
may  be  curved,  and  it  is  therefore-  being  acted  on 
by  a  series  of  preteurea,  it  is  easy  to  show  that  the 
retultitit  action  of  these  ia  really  the  suae  as  if  the 
ram  had  a  flat  cud. 

You  will  understand  this  better,  perhape,  if  we 
oasider  a  vessel.  ADC  (Fig.  9).  to  be  tilled  with 
fluid  at  aueh  a  great  presaure,  that  we  can  neglect 
the  presHire  due  to  the  fluid's  own  weight.  Thit 
we  can  do  in  the  hydraulic  pre**  and  in  steam- 
boiler*.  The  preterm  on  the  aurfaoe  every  where 
is  shown  by  the  arrowa.  Now  it  it  evident  that  the 
total  h  >rix  jntal  foroa  on  the  curved  tuiface.  AC 
B,  is  esacUy  equal  and  oppoaite  to  the  total  hori- 
zontal f^ree  ou  the  flat  surface,  A  B,  because  if 
Here  were,  on  the  whole,  more  force  on  one  than 
■be  other,  the  veisel  would  move  bodily — an  idea 
which  it  absurd.    Heuoe,  when  we  want  t>  And  the 

1  surface,  we 
calculation, 


which  you  might  think  necessary,  for  it  it  simply 
equal  to  the  area  in  square  inches  of  the  flat  sur- 
face, A  B,  multiplied  by  the  prenure  |ier  square 

inch. 

Hence,  suppose  we  want  to  find  the  hotlsoutel 
bursting  tendency  of  the  eg --ended  boiler,  M  N. 
Fiji-  10;  that  is,  lay,  the  force  tending  to  burst 
it  by  direct  pu'l  of  the  iron  at  tha  section  A  B,  we 
do  not  trouble  ourselves  with  the  shape  of  the 
boiler  anywhere  except  at  A  B  itself.  The  bursting 
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force  iatbe  inside  area  cf  A  B,  in  square  Inches, 
multiplied  ioto  the  preature  per  iquare  inch.  The 
area  of  the  iron  in  the  section  A  B  is  exposed  to 
thit  pull.  These  are  the  two  important  feet*  to  be 
remembered.  Consider  any  *ecti  n  whatsoever  of 
u  boiler,  or  ram,  or  pipo.  Bemember  that  the  fluid 
re  1*  calculated  over  the  whole  area.  The 
ace  of  the  iron  i*  only  calculated  over  the 
actual  (actional  area  of  the  metal.  That,  if  we 
want  to  find  the  tendency  to  burst  along  such  a 
tectinn  as  M  X,  we  taka  the  total  inside  area  of 
the  sectiou  here  multiplied  by  the  pressure,  end 
this  i*  equal  to  the  stress  in  the  iron  all  along  this 
lection,  multiplied  by  tha  whole  Motional  area  of 
the  iron. 

In  a  eyliodrio  boiler  or  press,  which  i*  every, 
where  of  the  aame  thickness,  it  is  caty  to  ahow  that, 
if  w*  neglect  the  effected!  thoenda,  the  tendency 
to  burat  laterally  is  twice  a*  great  at  tbo  tendency 
te  buret  end  wise.  Thus,  in  the  endwise  bunting, 
if  p  I*  the  bursting  pressure  in  pound*  per  square 
inch,  /the  tentite  strength  ol  the  material  in  pounds 
per  square  inch,  r  the  radius  of  the  boiler,  and  (, 
the  thickness  of  metal,  the  total  force  tending  to 
produce  a  bursting  is  the  area  of  ttie  circular  crust 
eectlcn,  3  14  r*.  multiplied  by  )>  and  the  total  force 
resisting  fracture  is  the  circumference  of  the 
circular  Croat  section,  6  28  r,  multiplied  by  <  and 
by  /.  Hence— 

3-H  r'p  =  6  28  r/f. 
or  Ihe  bursting  pressure p  —  'If  t-^-r. 

Again,  if  a  boiler  it  /  inch**  I -tag,  the  total  force 
tending  to  burat  the  boiler  it  the  area  /  time*  the 
diameter  of  the  boiler,  multiplied  by  p,  or  2  r  I p, 
and  the  total  force  resisting  fracture,  if  ».  neglect 
the  end*,  is  tha  am  of  the  iron  2  I  I,  multiplied  by 


2rlp 
or  the  bursting 
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of  gmng  into  tha 


H-nce.  It  would  taka  twice  a*  much  pressure  to 
burat  the  b  iler,  if  we  assumed  it  to  burst  endwise. 
We  always  calculate  the  strength  of  a  pipe  or 
boiler  on  the  second  assumption  therefore,  and  wo 
have  the  rule: — The  bunting  preeture  in  pound* 
per  tquare  inch  it  equal  to  the  tentile  strength  of 
tha  metal  in  pounda  per  square  inch,  multiplied  by 
the  tbickneat  of  the  metal  m  inches,  divided  by  the 
radius  of  the  boiler  or  pipe  in  inches. 

When  the  press  it  thick,  at  we  find  it  in  a 
hydraulic  machine,  it  ia  rather  mora  difficult  to 
calculate  tha  bunting  pressure,  because  the  tensile 
strain  is  not  ditt>ibuted  uniformly  over  the  section 
at  which  there  ia  a  tendency  for  rupture  to  occur. 
The  iDtide  portions  of  the  metal  near  the  water  are 
aubjeeted  to  mora  pulling  forces  than  tbs  outer 
portioui. 

Caet-ttoel  U  now  gotting  common  for  thecylind- 
ders  of  amall  jackt  and  bear*.  The  large  prtesci 
uteel  in  warehouses  are,  h  wever,  atill  made  of  loam- 
mou:dcd  caat-lron,  at  all  praxes  used  to  bo  in  my 
apprenticeship  day*.    But  in  a  great  deal  of  large 


its  tensile  atrrngth  being  ro  much  greater  than  tha 
strength  of  cast-iron  aa  to  make  a  moat  extraordi- 
nary difference  in  the  outside  size*  of  the  cylinder*. 

For  warehouse  use,  the  pump*  are  often  worked 
by  hand,  but  even  fifteen  years  ago  I  remember  that 
older*  were  generally  for  pump*  worked  by  power ; 
that  it,  drivrn  from  thafting  and  worked  bycranka. 
In  this  case  it  was  cemmon  to  attach  a  seriea  of 
tbra*  presies  to  one  set  of  pumps,  all  the  presses  in 
a  warehouse  being  fed  from  a  long  pipe,  each  hav- 
ing its  separate  valve.  You  will  see  that,  although 
in  hydraulic  jacks  for  lifting  heavy  weights,  the 
weight  ou  the  ram  is  the  same  during  the  whole  of 
any  operation,  this  is  not  the  aame  in  baling  presses. 
Thus,  for  example,  in  the  Indian  cotton  trade, 
governed  as  it  is  by  tha  Sues  Canal  regulations,  it 
is  necessary  to  pre**  cotton  to  compactly  that  it  is 
like  a  piece  of  oak,  and  it  can  be  planed  up  like  oak. 
During  the  early  part  of  the  operation  the  prenure 
on  the  rain  is  therefore  small,  becoming  very  great 
towards  the  end  ;  and  it  ia  the  greatest  preature,  of 


course,  which  decide*  the  relative  tize*  of  plunger 
and  ram.  If  the  ram  were  made  to  rite  quickly  at 
the  beginning,  and  more  alowty  towards  the  end.  it 
it  obviou*  that  there  would  not  only  be  a  aaving  of 
time,  but  a  more  regular  doing  of  work.  In  hand 
ore  eats,  it  ia  usual  to  change  the  fulcrum  of  the 
lever,  so  that  a  labourer  may  work  more  rapidly  at 
tha  beginning.  It  is  also  common  to  use  a  large 
pump  lu  the  early  part  of  a  pressing  operation, 
changing  it  to  a  t mall  one  at  the  end  ;  or  to  use  two 
of  equal  tixe,  throwing  one  of  thtm  out  of  gear  to- 
wards the  end  of  the  operation. 

We  tee, then,  that  capability  of  working  very  rapid, 
ly  when  the  pressures  are  amall,  and  working  very 
alowly  when  the  pressure*  are  great,  ou  the  suppo- 
sition that  the  ateam-engine  is  always  working  at 
the  aame  *  need— those  are  the  important  thing*  to 
be  looked  fur  in  hydraulic  preeaca.  It  mutt  be  quite 
evident  to  all  of  you  that  there  will  probably  be 
great  changes  in  the  future  in  I  he  to  machinia. 
Probably  it  is  in  the  direction  of  the  u*e  of  oombi- 

Mr.  Tweddcir. 
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USIFUL  AMD  SCIENTIFIC  NGTIS, 

mi      t  t  S   

Regenerating  Battery  — J.  Koosse  replaces 
the  zinc  of  the  Bunten  cell  by  fcrromanganeto,  of 
the  strength  of  no  ptr  cent.  Pure  manganese  has 
aueh  *n  affinity  for  oxygen  that  it  decompotee 
boiling  water.  Thit  gives  to  the  new  battery  *n 
elect ru. motive  force  similar  to  that  of  amalgamated 
lice.  In  order  to  produce  energetic  current*  diluted 
sulphuric  add  i*  employed :  the  depolariaation  it 
obtained  by  concentrated  nitric  acid.  For  feeble 
currents,  and  when  the  battery  i*  to  be  employed 
in  ordinary  apartment*,  permanganate  of  potato, 
it  employed  a*  a  depolariter.  Tha  salts  produced 
by  tha  battery  are  sulphate  and  nitrate  of  man- 
ganese or  of  potash.  To  remove  the  autphuric 
acid  from  the  liquid  ha  treats  it  with  tha 
nitrate  of  lead,  which  is  produced  in  his  lead 
battery.  The  sulphate  of  lead  which  result*  from 
thi»  reaction  ia  transformed  into  ceruse,  by  boiling 
with  carbonate  of  potash.  Tha  soluble  tails  sepa- 
rated by  deoantation  contain  only  nitrates  of  man- 
ganese and  of  potash.  Pourit  g  in  carbonate  of 
pjtash  all  the  oxide  of  manganese  is  precipitated 
in  the  state  of  carbonate.  This  precipitate  ii 
washed  and  calcined,  to  reduce  the  metal  to  a  tet- 
quioxide,  which  i*  heated  with  poUah  and  nitrate 
of  potash,  and  thus  tranaf ormed  into  permanganate 
of  potash.  Peroxide  of  manganese  it  then  easily 
obtained  by  known  method*.  All  these  chemical 
operation*  are  simple  and  can  be  easily  executed  , 
they  are  to  combined  aa  *o  produce  dynamic  lias) 
tiirity  economically  and  without  leaving  us-.lt.ts 
residues. 

A  Fhoto-eleotiio  Battery.— A  series  of  ex- 
penment*  haa  led  a  French  chemiet  (M.  Saur)  to 
the  construction  of  an  electric  battery  which  give* 
a  current  only  when  exposed  to  light.  The  battery, 
which  ia  described  in  V  Imjtntrur,  cooelat*  of  a 
square  glsst  vessel,  with  a  solution  of  16  parts  of 
marine  salt  and  7  of  sulphate  of  capper  in  100  of 
water.  Thit  bat  an  electrode  of  *ulphtde  of  nlver. 
Au  inner  porous  v easel  with  mercury  has  an 
electrode  of  platinum.  The  electrodes  are  con- 
nected with  a  galvanometer,  aod  the  battery  ia 
placed  in  a  box  with  the  light  excluded.  Cloture 
of  tbo  circuit  displace*  the  ne-  die,  the  tulphide  of 
silver  being  the  negative.  When  the  needle  is  at 
rest,  exposure  of  tbo  battery  to  solar  light  cause* 
further  deflection,  the  extreme  eentitiveneee  of  the 
battery  being  ihown  by  the  fact  that  the  passage, 
of  a  cloud  causes  a  variation.  The  effect  of  the 
battery  is  due  to  the  mercury  being  attacked  by  the 
bichloride  of  copper  formed  by  the  mixture  of 
maiiue  salt  and  sulphate  of  copper.  The  pro  to - 
copper  formed  reduce*  the  •ilver  tulpbid* ;  but  thi* 
reduction  require*  the  intervention  of  solar  light, 
which  produce!  the  photo-electric  current.  We  do 
not  know  wh'  ther  thi*  photo-electric  battery  ha* 
been  tiled  at  a  recorder  of  tuuhine,  but  if  it  i*  a* 
it  should  be  of  MM 
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SCIENTIFIC  NEWS. 

THE  death  is  announced  of  Prof.  Emil 
Plant  amour,  director  of  Geneva  Observa- 
tory. The  deceased  was  born  in  that  city  in 
1815,  and  took  hi*  degree  at  Konlgeberg.  Soon 
afterwards  (in  1810)  he  waa  appointed  to  the  putt 
of  director  of  the  observatory  in  hla  native  city. 
Ho  waa  elected  an  Associate  of  the  Royal 
Astronomical  Society  in  1844,  and  idnoe  1865  he 
haa  been  a  corresponding  member  of  tha  In«tl- 
tut  da  France.  Prof.  Plan  tumour  waa  widely 
known  by  hi*  scientific  writings,  apart  from  the 
annual  publications  in  connection  with  hia 
observatory  work. 

Two  Don  Eoht  circulars  (.54  and  56)  hare 
been  issued  recently.  The  ft  rat  announced  that 
M.  Cmla  had  telegraphed  from  Klo  de  Janeiro 
by  the  Science  Observer  oodo  the  discovery  of  a 
comet  on  Sept.  11  718  M.  T.  (Riof),  in  R.A. 
9h.  48m.,  8.  Dee.  2"  1*.  M.  Crula  reported  it 
visible  to  the  naked  eye,  and  probably  the  ex- 
pected comet  Puna  of  1K12.  The  second  circular 
cmtainsaScience  Observer  telegram  from  Boston, 
announcing  the  discovery  of  a  comet  by  Barnard, 
on  Sept.  10  {t),  described  as  circular,  2"  in 
diameter,  wtth  some  central  condensation,  and 
of  the  10th  magnitude.  It  waa  observed  at 
Harvard  College.  Sept.  14  S162  G  M.T.,  in 
R.A.  7b.  19m.  17  8a. ;  N.  Dec.  10*  3' 51  ;  Daily 
motion  in  R.A..  +  lm.  44s. ;  in  Dec.,  —  43\ 

Mr.  A.  A.  Common,  at  10  45  a.m.  on  Sept. 
17,  found  a  magnificent  comet,  weet  of  the  Sun 
•bant  6  min.,  and  approaching  him  rapid  y.  It 
most  now  bo  looked  for  east  of  the  Sun,  and  is 
probably  the  comet  rcporud  by  M.  Cruls. 

From  Don  Eoht  Circular  No.  5fi,  we  learn 
that  Mr.  Lobso  has  observed  this  comet.  The 
spectrum  of  nucleus  is  continuous  with  many 
bright  line*—  D  far  the  brightest,  and  all  the 
bright  lines  displaced  towards  the  ted. 

The  Transit  of  Venus  observing  parties  ap- 
pointed by  the  United  States  are  preparing  for 
their  work,  and  some  are  already  on  the  way  to 
their  destinations.  Thore  will  probably  be  four 
stations  in  the  southern  hemisphere.  One  is  at 
the  Cape  of  Good  Hope,  under  Professor  New  - 
comb ;  one  at  New  /.  aland,  under  Edwin  Smith, 
of  the  Coast  Survey ;  oa«  at  Santiago,  Chili, 
under  Professor  Boa* ;  and  one  in  Santa  Cruz, 
Patagonia,  un<W  Lieutenant  Very,  of  tho 
United  States  Navy.  Some  of  the  stations  in 
tho  United  Stat-  a  will  be  Cedar  Keys,  Florida  ; 
'onia,  Texas;  and  Fort  Thorn,  New 
The  directors  will  be  Professors  Hall, 
i,  Eastman  of  tie  Naval  Observatory, 
and  Professor  Davidson  of  the  Coast  Survey. 

From  the  jury  of  the  Paris  International  Ex- 
hibition of  Electricity  Mr.  Crook-  a  haa  received 
a  gratifying  recognition  of  his  lab  .ura  in  con- 
nection with  the  attainment  of  hi-<h  va>ua. 
According  to  the  r.flieisl  icport  on  the  four 
systems  of  incandescent  Umpa-'  None  of  them 
would  have  succeeded  had  it  not  been  for  these 
extreme  vacua  which  Mr.  Crook™  has  taught  u» 
to  manage.  The  members  of  the  Jury  of  Re- 
compenses are  anxious  to  express  to  Mr.  Crookes 
their  high  approval  of  his  beautiful  researches, 
and  at  tho  same  time  their  re  gret  that  it  is  not 
in  their  power  to  award  him  a  prize." 

Wo  have  received  tho  Syllabus  for  the  first 
half  of  the  winter  aesri  m  of  the  Bow  and 
Bromley  Institute,  and  would  recommend  those 
of  our  readers  who  reside  within  reach  of  the 
N.L.  and  G.E.  railway  stations  nt  Bow  to  pro- 
cure a  oopy.  In  addition  to  a  full  list  of  science 
and  art  classes,  tho  institute  offers  to  its  mem- 
bers and  the  public  a  variety  of  entertainment', 
musical  and  dramatic,  with  <icca*ional  soientifto 
lectures.  The  organ  has  been  enlarged  and  re- 
constructed, a  third  manual  having  been  added, 
and  the  popular  "recitala"  commence  next 
Saturday.  fn  connection  with  the  Institute  arc 
the  East  London  Natural 
I copioal  Sooiety,  the  East 
Society,  a  cricket,  and  a  bicycle 

M.  C.  A.  Faure  haa  obtained  Itttors  patent 
for  an  electric  meter,  based  upon  the  well- 
known  apparatus  to  demonstrate  tho  rotation  of 
a  current  round  a  pole.  A  core  of  soft  iron 
wrapped  with  an  insulating  conducting  wire  has 
an  extension  upwards  surrounded  by  a  non- 
conducting envelope.  In  this  connection  at  the 
upper  extremity  is  a  footstep  which  receives  a 
spindle  carrying  a  couple  of  arms  dipping  down 


into  the  mercury  which  surrounds  the  exten- 
sion. The  current  passes  through  the  magnet 
ooil  and  enters  the  mercury,  whence  ft 
rises  up  the  arms  and  escapes  to  the 
negative  terminal.  The  spindle  carrying  the 
arms  revolves,  and  the  moving  force  being 
directly  proportional  to  the  equaro  of  tho  cur- 
rent, and  the  resistance  to  the  square  of  the 
velocity,  the  speed  of  rotation  is  a  measure  of 
the  current  passing.  At  each  revolution  of  the 
spindle,  a  projection  cornea  into  contact  with  a 
spring  connected  with  a  counting  apparatus— 
f.j.,  aa  electro- magnet,  the  armaturo  of  which 
is  made  to  act  upon  a  toothed  wheel,  and  to 
upon  a  counting  train. 

The  prospects  of  the  Railway  Appliances 
Exhibition,  to  be  opened  at  Darlington,  October 
3rd,  are  very  satisfactory.  Applications  for 
spice  are  numerous ;  the  railway  companies 
will  carry  the  exhibits  at  half-rates,  and  the 
officials  of  the  North  Eastern  are  rendering 
all  the  assistance  in  their  power.  The  pro- 
moters have  applied  for  the  use  of  a  siding  on 
the  North -Eastern  line,  in  order  that  experi- 
ments with  couplings  may  be  made  of  the  full 
size  required  in  actual  work.  Mr.  David  Dale, 
a  director  of  the  Nor  th -East  cm,  will  open  tho 
exhibition. 

On  the  subject  of  railway  whistling,  tha 
I.anct!  says: — We  quite  agree  that  there  is  far 
t  -o  much  whistling  on  railways  ;  but  it  is  not 
true,  as  stated  in  a  paper  read  by  Mr.  Price 
Edwards  before  the  British  Association,  that 
"a  low  note  would  be  equally  tfficacious  for 
railway  purposes  aa  a  high  one,"  because 
"given  tho  same  initial  intensity  in  the  pro- 
duction of  two  sounds — one  of  low,  the  other  of 
high  pitch — there  would  be  little  difference 
between  their  penetrating  powers  at  long  dis- 
tances, and  none  at  all  at  such  distances  aa 
sounds  are  required  to  be  heard  for  the  purposes 
of  signalling."  There  is  some  begging  of  the 
acoustic  question  in  the  way  the  proposition  is 
stated  ;  but  setting  that  aside,  it  is  notorious, 
and  capable  of  demonstration,  that  a  flat  note 
does  not  penetrate  so  well  as  a  full  one  of  the 
same  pitch,  and  all  sounds  have  a  tendency  to 
fall  flat  as  well  as  to  ho  loss  distinctly  heard  as 
they  traverse  space.  Inotberwords,  the  trajectory 
of  a  sound-wave  falls  flatter  as  it  is  prolonged. 
It  follows  that  a  low  sound  which  has  naturally 
a  low  trajectory  will  become  flat  sooner  than  a 
high  one.  If  whistles  are  to  bo  beard,  and  it  is 
essential  they  should  be,  at  great  distances, 
they  must  Im>  high-pitched.  Meanwhile,  public 
health  and  happiness  demxnd  that  there  should 
be  as  little  use  of  the  rail  way -whistle  as  pos- 
sible. 

A  high  rate  of  speed  has  been  reached  on  the 
West  Jersey  Railroad  by  a  special  train  run- 
ning from  Camden  to  Cape  May,  at  the  tuouth 
of  Delaware  Bay.  Tue  train  consisted  of  Class 
C  lecomotive,  a  combination  car,  and  two  pas- 
■eager  ooachoa;  124  passengers  were  on  ti  e 
train.  The  train  ran  through  from  Camden  >o 
Cape  May,  stopping  at  only  oaepoiut,  about  40 
miles  out,  for  water.  The  train  left  Camden  at 
2.10$  p.m.,  and  arrived  at  Cape  May  at  3  34. 
Records  of  speed  wera  taken  as  follows:  West- 
villo  to  Capo  May,  76  1  miles,  in  78  minutes ; 
Woodbury  to  Court  Hou»e,  61-1  milea,  in  CO 
minutes  ;  Glsaabero'  to  Yiuelaud,  16  5  miles,  in 
14  minutes.  The  last  named  auction  i-»  iu  about 
tho  middle  of  the  ruu. 

Messrs.  Alexander  and  M'Cosb  (of  William 
Baird  and  Co.,  (iartsherrie),  have,  it  is  said, 
successfully  solved  the  problem  of  extracting 
ammonia  and  tar  from  the  waste  gases  of  the 
blast-furnace  without  increasing  tho  cost  of 
manufacture  or  interfering  in  any  way  with  the 
process  of  smelting. 

The  United  States  Patent  Office  decided,  some 
little  lime  ago,  that  Mr.  Jacob  Rfese  waa  the 
prior  inventor  of  what  we  know  aa  the  Gilchrist- 
Thomas  bisio  process.  Mr.  Reese  has,  however, 
not  yet  obtained  a  pat  -nt,  and  Mr.  J.  Henderson 
has  stepped  in  with  an  "  interference,"  on  the 
broad  claim  by  the  former,  of  dephosphorisation 
after  decaiburisation. 

The  annual  fungus  hunt  of  the  Essex  Field 
Club  will  be  held  to-morrow  (2  3rd) ,  intbenorthern 
section  of  Epping  Forest.  The  headquarters 
for  the  day  will  be  at  the  "  Crown,"  Loughton. 

The  Austrian  Arctic  Meteorological  observa- 
tions were  commenced  on  August  15tb,  on  the 
Becrcn  Mountain,  Jan   Mayen,  at  an  altitude 


of  6,000ft.  The  party  reached  the  island  on 
July  13th,  and  in  addition  to  the  buildings 
carried  out  in  the  ship,  erected  two  others  from 
drift-wood,  which  was  found  in  abundance. 

Many  chemists  have  doubted  the  existence  of 
black  phosphorus,  holding  that  it  is  a  mixture 
of  ordinary  phosphorus  and  metallic  phosphide 
that  gives  the  oolour.  M.  Tbeoard,  while  ad- 
mitting that  this  may  often  be  the  case,  doe* 
not  think  it  is  always  so.  A  short  time  ago, 
when  moulding  phosphorus  in  the  ordinary  way, 
and  after  obtaining  a  dozen  rods  all  of  the  usual 
oolour,  ha  found  that  the  thirteenth  suddenly 
blackened  at  the  moment  of  congelation,  this 
effect  extending  throughout  its  mass.  Other 
rods  blackened  partially.  The  black,  or  rather 
dark  grey,  phosphorus  becomes  white  again 
when  melted,  and  remains  white  if  cooled  sud- 
denly ;  but  if  aurfuslon  be  produced,  it  becomes 
black,  at  before,  on  contact  wtth  white  or  black 
phosphorus. 

An  international  conference  of  electricians  is 
to  begin  in  Paris  on  15th  October.  Tha  French 
Government  have  voted  90,000  franca  towards 
the  expenses.  At  the  same  time  a  conference 
will  be  held  in  Paris,  likewise  at  the  instance  of 
rhi-  French  Government,  to  consult  on  the  rights 
of  property  in,  and  tho  protection  of,  sab- 
marine  cables.  An  international  Postal  Con- 
gress is  to  be  held  in  Lisbon  in  1SS1. 

It  is  stated  in  a  r<  cut  German  work  on  the 
development  of  champagne  manufectun  in 
Europe,  that  in  1845,  France  l 
lion  bottles  of  champagne,  of  which  4  i 
were  exported,  whereas  the  production  now  is 
32  to  33  roilli  ns,  and  the  exportation  19  to  20 
millions.  Germany  now  produces  nt  least  9  mil- 
lion bottles  annually,  and  exporte  2  million  to 
England  and  1  mil. ion  to  America. 

On  the  initiative  of  tho  Municipal  Laboratory 
of  Paris,  an  important  capture  of  milk  adultera- 
tors was  recently  mado  at  ths  station  of 
BatiguoUes.  Thise  milkmen  filUd  a  part  of 
their  measures  with  water  from  the  taps  at  the 
statiun,  and  mixed  it  with  the  milk  brought  by 
railway.  They  used,  besides,  bicarbonate  of 
lime,  and  a  dye  to  colour  the  cream.    Those  who 


received  the  milk  scan 
formed  of  a  round  case 
the  lantern  of  the  cart, 
small  tin  goblet.  Tht 
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with  wax  contained  in  a 
Is  were  adroitly  cut 


after  slight  healing,  and  afterwards  renewed. 
It  is  unnecessary  to  say  that  all  these  object* 
were  confiscated,  and  the  delinquents  titod  before 
tho  tribunal. 

A  severe  outbreak  of  t j  phoid  fever,  which 
occurred  last  year  at  Nahanr,  a  rocky  peninsula 
near  Boston  occupied  by  a  few  very  rich  ejttage 
owners,  has  been  iu  tho  main  accounted  for  by 
the  condition  of  the  drinking-water ;  but,  in  some 
eises,  it  is  thought  the  infeoion  came  from  use 
of  contaminated  loo,  which  was  br<  tight  from  a 
foul  pond  in  the  neighbourhood.  Such  a  cause 
certaiuly  explalnod  a  severe  epidemic  of  the 
disease  not  long  ago  at  a  seashore  hotel  in  New 


A  <•  .mpany  has  been  recently  t<  rrard  at 
La"sat>nu,  with  tho  name  of  Szeittl  Suiut 
rf'/.'r cirti i le,  to  distribute  throughout  tbo  town 
motor-force,  heat,  and  light.  Another  company 
for  application  of  electricity  (Edison's  system) 
has  bee  n  started  at  Milan. 

Under  tho  patronage  of  the  Syndical  Union 
of  Brussels,  an  association  has  becu  formed  to 
provide  Belgians  with  institutions  necessary  to 
insure  for  its  working  population  a  technical 
education  enabling  them  to  compete  advantage- 
ously with  foreign  nations.  Tbo  founders  of 
the  society  note,  iu  their  appeal,  the  increasing 
extent  of  industrial  con  petition  nowadays. 
"  The  only  nations  which,  ere  long,  will  triumph 
in  tho  world's  market  are  those  which  will  satisfy 
most  completely  the  triple  conditiou  of  cheap- 
ness of  products,  perfection  of  work,  and  taste 
in  form.  Schools  of  appronticship  should  be 
formed,  also  institutions  of  a  higher  order ;  tho 
industrial  schools  should  be  modified,  and  con- 
nected in  their  programme  with  establishments 
under  tbem.  Industrial  museums,  special 
libraries,  exhibitions,  and  prlne  competitions  are 
all  urged  as  important  means  to  the  end  in  view. 

In  view  of  previous  contradictory  data.  Prof. 
Ludwig  haa  recently  inquired  anew  into  the 
distribution  of  arsenic  in  the  body  in  cases  of 
poisoning  by  this  substance.  In  the  case  of  a 
man  so  poisoned,  he  found  that  the  proportion  of 
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amnio  contained  In  tho  tamo  weight  of  brain, 
liver,  kidney,  and  muscle  was  represented  by  1, 
84,  12!),  and  3,  severally.  Ilia  observation?, 
both  no  men  and  lower  animal*,  lead  him  to  con- 
sider Sonnenachein  mistaken  in  saying  arsenic 
is  very  difficnlt  to  find  in  the  bonM.  Both  in 
acute  and  in  chronic  poisoning  it  may  be  found, 
and  the  author  found  it  in  tho  bone,  of  a  dog 
I  27  days  after  the  last  of  a  series  of  doaea  of 
nic  had  been  given.  The  brain  never  con- 
tains more  than  a  small  proportion,  be  the 
poisoning  chronic  or  acute  ;  the  liver  always  has 
a  great  deal,  so  hare  the  kidneys  (in  acute  oases 
even  more  than  the  liver)-  The  muscles  contain 
little,  but  always  more  than  the  brain.  After 

leliv, 


i  are  at  present  ( arc  learn  from  IUr  JVcA. 
niitr)  .",3  railway  schools  in  Russia  to  furnish 
capable  native  officials,  fcc,  for  the  lines  of  the 
count  rv .  A  short  time  ago  It  was  impossible  to 
find  fairly- educated  natives  for  the  service,  and 
even  now  half  the  locomotive  drivers  in  Russia 
are  German.  Twenty  years  ago,  e.g.,  there 
were,  on  a  stretch  of  only  25  miles,  four  station 
officials  who  could  not  read  nor  write,  and  had 
to  employ-  a  clerk  for  the  purpose.  These  schools 
now  furnish  engineers,  locomotive  drivers,  sta- 
tion officials,  stokers,  and  telegraphists.  The 
pupils  are  chiefly  sons  of  railway  and  telegraph 
officials.  The  course  is  three  years  in  length, 
and,  in  many  cisea,  two  years  of  probation  arc 
added.  A  one-year  preparatory  course  is  pro- 
vided for  tiiose  who,  at  the  outset,  can  neither 
read  nor  write.  Afterwards,  the  pupils  must 
remain  at  least  two  years  in  the  service  of  the 
railway  whose  schools  they  have  attended. 
These  schools  are  not  yot  beyond  the  experi- 
mental stage.  One  of  the  oldest  of  them 
{founded  in  1*72)  has  supplied  25  of  its  pupils 
t j  the  railway  service. 

Over  the  Bruoig  Faas,  which  is  familiar  to 
8wiis  tourists,  and  is  situated  430m.  above 
the  Lake  of  Brienz,  and  600m.  above  Lake 
Lucerne,  a  toothed-wheel  railway  (lm.  gauge) 
is  to  be  shortly  made,  at  a  cost  of  seven  million 
francs. 

A  proposal  was  lately  made,  it  is  known,  to 
cut  the  Peninsula  of  Malacca,  so  as  t  o  relievo  ships 
of  the  necessity  of  passing  round  by  Singapore 
in  going  from  Indian  to  Chinese  waters  or 
vioe  vena.  An  eminent  engineer,  M.  Dru, 
read  a  paper  on  the  subject  at  the  Geo- 
graphical Congress  in  Venice.  Since  then 
a  visit  of  reconnaissance  has  been  under- 
taken to  the  Peninsula  of  Kraw,  by  M.  JDelnncle 
and  Dr.  Harmand,  Krenoh  Coosul  and  Com- 
missioner tu  the  Kiog  of  Siam,  who  have  lately 
returned.  Thanks  to  tbe  man-of-war  and  the 
elephants  put  at  their  disposal  by  the  Siamese 
Government,  the  travellers  went  suooesafully  up 
the  Tchoumpfong,  traversed  the  isthmus  by 
Tasan,  redescrnded  tho  Pak  Tchan  of  Kraw  to 
Mara**,  and  examined  the  surrounding  country. 

Of  tho  future  canal  has  been 
Jy  surveyed,  and  tho  conclusions 
at  are  highly  favourable  to  the  execu- 
I  of  the  project. 


LETTERS  TO  THE  EDITOR. 


[  H"*'  do  flrt*  Hfilti  <rB  fx»i  tf'S  ff^nnt1  '  j 

tar  c  rnfmdntt.    Tlu  Editor, 


Esouxu  Macitaaic,  81, 

W.O. 

Ail  CVfuM  <t~l  Patt-oJSa  OnUrt  to  tt  « 
J.  Pasuauas  KvwmM. 

In  order  to  /ariiiiaU  r*/*re»<v,  CorrmrponJmti,  whom 
rpeaktmg  of  my  LttUr  prnvxnty  i*3*rud,  viil  aMif*  fry 
SMSSmsmms  t\d  HmmUtr  of  la«  L*UtT,  om  te«U  tu  tkt  pttfO  on 

"  I  would  have  everyone  write  what  he  knows,  ana  as 
much  as  be  know*,  bat  no  mors  •  and  that  not  in  this 
only,  but  in  all  other  subject*  :  For  such  a  person  mar 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  er  such  a  fountain,  that  as  to 
other  things,  knows  no  more  Uun  what  iwrrbudy  does, 
and  ret,  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  ph)  «eks  :  a  vies 
from  whence  Treat  ' 


»AL  EQUATION  IN 
MKA3UHINO  DOUBLE  3TAKS  --KKOK 
SCARCELY  FROM 
PATH  OF 

IN  A 


OUT  OF  8PIBIT8-QNAT  IN 
WATER-BUTTS— FOCAL  IMAQES,  <kc. 
-2in.  v.  Bin.  APERTURE  FOR  FLA- 
NBTART  OBSERVATION  -  SOLAR 
ECLIPSES  -  MEASURING  THE 
HBIQHT     OF    A     MOUNTAIN  -  CO- 


Steel  Casks  —A  Wolverhampton  firm  have 
turned  their  attention  to  the  manufacture  of  casks 
and  barrels  of  steel.  The  two  edges  of  the  sheet  of 
steel  which  form  the  cask  are  brazed  together  in 
such  a  manner  as  to  justify  the  title  of  "  seamless," 
which  the  patentees  have  applied  to  these  produc- 
tions. The  head  of  the  barrel  is  also  riveted  to  the 
body,  so  as  to  leave  no  seam,  and  the  end  rims  are 
shrunk  on  hot,  thus  making  a  very  solid  end, 
whilst,  at  the  same  time,  the  rims  are  thick 
enough  to  give  a  good  purchase  to  the  grappling- 
hooks  of  hoists  and  cranes  for  leading  and  unload- 
ing purposes.  The  bush  for  the  tap  does  not  pro- 
ject beyond  the  rim,  so  that  the  noxzls  is  not  liable 
to  be  knocked  about  and  injured.  The  casks  are 
more  durable  than  wood,  leas  bulky  and  lighter— 
an  lb- gallon  steel  cask  weighing  some  101b.  less— a 
not  unimportant  consideration  as  regards  transit. 
In  point  of  shape  the  steel  barrel  is  exactly  that  of 
a  well- formed  wood  one,  the  bulge  of  the  belly 
allowing  of  its  being  easily  rolled  along  and  better 
managed  by  one  man  than  drums  can  be  by  two. 

Seyxeul  Belgian  firms  prepare  an  ornamental 
paper,  which,  at  first  sight,  cannot  be  distinguished 
from  satin.  Tho  method  of  production  consists  in 
;  common  paper  with  an  adhesive  size,  snd 
,  dyed  to  the  shade  required,  is  sprinkled 
the  moist  surface.  Asbestos  takes  up  all 
colours,  especially  the  anilines,  very  readily.  Tbe 
1  matter,  when  dry,  is  easily  taken  off. 


[2051H.]— 1st  these  days  of  competitive  examina- 
tion (when  I  believe  even  laundretse*  in  oanvict 
prisons  have  to  go  out  in  arithmetic),  I  think  that 
critics  of  scientific  literature  ought  to  be  com- 
pelled to  give  some  preliminary  proof  of  a  certain 
amount  of  rudimentary  knowledge  of  the  subjects 
on  which  they  profess  to  enlighten  the  public.  I 
wss  strongly  impressed  with  this  ilea  on  reading, 
in  the  Saturday  J!rcit\c  for  August  2'ith,  a  notice  of 
the  late  Mr.  Thomas  D tinman's  "  Talks  about 
Science,"  in  which  the  reviewer  extracts  the  author's 
account  of  the  Lunar  method  of  determining  Longi- 
tude M  as  an  example  of  Mr.  Dunmau's  power  of 
clear  exposition."  Tbe  exposition,  I  admit,  leaves 
nothing  to  be  desired  in  point  of  clearness ;  but  it 
is  no  more  Mr.  Don  man's  than  it  is  Cetewayo's.  It 
is  all  to  be  feund,  in  fact,  almost  verbatim,  in  Sir 
John  Herscbel's  "  Outlines  of  Astronomy," 
articles,  258,  268,  269,  270,  and  272  (pp.  170  anil 
176,  *t  tt'/  .).  Nay,  it  appeared  in  Sir  John'B 
original  "Treatise  on  Astronomy"  (Articles  212, 
220,221,  '222),  published  in  Lardner's  ''Cabinet 
Cyclopedia,"  which  was  published  many  years 
before  ever  Mr.  Dunraan  was  born.  It  Is  rather 
amusing  to  find  a  pseudo-critic  of  astronomical 
literature  so  ignorant  of  a  classical  work  like  Sir 
John  lierschel's  as  not  to  recognise  that  great 
philosopher's  words  and  ideas  when  reproduced  as 
I  have  said,  almost  verbatim)  by  another  man. 

I  do  not  know  what  the  teetotalers  will  say  to 
the  alleged  discovery  of  alcohol  in  space  (p.  10) ; 
but  to  a  mere  physicist  it  would  seem  that  the 
existence  of  any  such  (relatively)  dense  material 
as  alcoholic  vapour  in  tiiu  regions  through  which 
our  solar  system  moves,  must  infallibly  retard  the 
planets  in  their  orbits,  shorten  their  periods,  and  end 
by  their  precipitation  into  the  Sun.  This  result 
must  happen  even  with  the  luminifereua  ether, 
but  that  it  is  (hypothetical!}-)  imponderable.  The 
vapour,  however,  of  alcohol  and  benzine  is  of  a 
sufficiently  substantial  character  to  offer  a  calculable 
resistance  to  the  movemeut  of  a  planetary  body ; 
but  this  little  difficulty  seems  to  nave  been  un- 
worthy of  the  attention  of  thn  gentlemen  who  dis- 
cussed "Tho  Light  of  the  Sky  "  at  Southampton. 

If  Mr.  Heaven  (letter  20461,  p.  11)  will  con  pare 
the  measures  of  double  stars  given  from  timo  to 
tune  in  these  columns  by  Mr.  Murchamp  Perry,  he 
can,  I  think,  scarcely  fail  to  come  to  the  conclusion 
that  either  a  very  marked  "  personal  equation  " 

■•  hi.  ut 
all  his 


communication  of  which  it  is  but  a  very  slight 
caricature  indeed '(  it  is  an  inscrutable  puzzle  to 
me  however  such  a  letter  was  permitted  to  find  its 
wsy  into  these  columns. 

In  reply  to  "Lens"  (query  47893,  p.  22),  it 
would,  of  course,  be  possible  to  have  a  circle  of 
the  angular  diameter  of  tho  Pole  Star's  diurnal 
path  struck  on  mioaor  thin  glass,  and  placed  in  the 
focus  of  his  finder;  but  its  adjustment  would  be 
rather  troublesome,  its  linear  radius  would  de- 
pend, not  upon  the  magnifying  power,  but  upon 
the  focus,  of  tho  object-glass.  Let  us  suppose  this 
to  be  12in.,  a  tolerably  oorumou  one  in  the  finders 
of  moderate  telescopes.  Now,  Polaris  is  about 
1"  19'  from  the  Pole  of  the  Heavens :  so  that  if 
we  multiply  the  sine  of  Is  l'>'  by  12,  we  shall  get 
0'276737in.  for  the  radius  of  our  circle.  If,  then, 
the  optical  axis  of  "  Lens's  "  finder  coincided 
accurately  with  the  true  Pule,  the  Pole  Star  ought 
to  be  on  tome  part  of  this  circle  through  the  whole 
of  its  diurnal  course. 

It  is  particularly  worthy  of  note,  in  connection 
with  what  I  said  concerning  Dr.  Stemens's  address 
(letter  20460,  p.  ID,  that  it  now  turns  out  that 
the  observers  who  detected  spectroscopic  signs  of 
the  existence  of  a  Lunar  Atmosphere  during  the 
Solar  Eclipse  of  May  1 7th,  were  really  MM.  Thoilon, 
Trrpied,  Puisenx,  and  Ranyard. 

I  note  by  the  papers  that  yet  another  of  those 
wicked  swindlers,  the  Physical  or  "  materialising" 
Spiritual  Medium',  ha*  been  detected  and  exposed 
at  Peterborough  in  tbe  shape  of  a  Miss  Wood,  of 
Newcastle.  It  appears  that  this  person  tried  to 
delude  her  fatuous  following  into  the  belief  that  a 
little  Indian  girl  of  13,  "  Poche,"  was  her  con- 
trolling influence  or  Spirit,  and  that,  under  her 
(Mas  Wood's)  mediumahip,  "  Poche  "  appeared  in 
a  solid  and  substantial  form.  All  the  effete  char- 
latanism of  tho  dark  cabinet,  the  hymn  singing, 
>x  playing,  light  lowerujj^rt  WfMstt 


omm*,  appears 


as  a  pre- 


pertaining  to,  or  some  peculiar  modeof 
lemon,  s 


adopted  by,  that  gent 
diatanoe  measures  to  err  in  defect. 

Does  not  Mr.  Harris  (Utter  20464,  p.  12)  see 
that  the  induction  of  a  high  electric  potential- 
say,  60  ohms  (in  conjunction,  of  course,  with  the 
law  of  decrease  of  attraction  as  the  cube  of  the 
distance,  combined  with  the  existence  of  the  vapour 
of  rum -and- water  in  interstellar  space) — might 
easily  have  tho  effect  of  making  comets'  tails  turn 
towards  tho  Sun,  and  the  Moon  rotate  on  bar  axis 
once  a  week  f  Seriously,  though,  I  would  appeal 
to  any  one  with  tho  most  rudimentary  kr  ow ledge 
of  physics,  whether  the  sentence  I  have  jutt  penned 
is  one  whit  more  senseless  or  preposterous  than  the 


llminary  to  the  appearance  of  the  "small  form  in 
white"  of  •'  Poche,  '  who  graciously  accepted  some 
lollipops  from  tho  master  of  tho  house,  a  portion  of 
which  she  presented  to  a  lady  present,  whom  she 
further  honoured  by  a  kiss.  Just,  however,  as  the 
devout  Spiritualist*  present  were  penetrated  with 
faith  ana  admiration  at  so  convincing  a  proof  of 
the  materialisation  of  a  disembodied  Spirit,  a 
certain  Mr.  Cade  made  a  spring  for  the  small  Indian 
ghost,  and  clasped  her  tightly  in  his  arms.  I  need 
not  add  that,  moreover,  Miss  Wood's  confederates, 
or  confederate,  at  once  extinguished  the  lamp; 
but  Mr.  Cade's  muscular  power  did  not  fail  him  in 
the  dark,  and  be  bung  on  to  the  violently  strug- 
gling visitant  from  the  other  world,  until  lights 

were  procured ;  and  then  then,  of  course,  he 

found  that  he  had  hold  of  Miss  Wood  herself,  who 
had  taken  off  her  black  gown,  swathed  herself  in 
muslin,  and  stooped  or  squatted  down  to  convert 
herself  into  a  dwarf !  The  whole  story  reads  like 
a  repetition  of  the  detection  of  the  notorious  Mis* 
Florric  Cook  (who  so  utterly  imposed  upon  Mr.  W. 
Crook  en.  by  Sir  George  Sitwell  sad  Herr  Von 
Buch,  which  I  remember  noticing  in  these  columns 
at  the  time  it  occurred  (letter  16796.  Vol.  XXX., 
p.  502).  The  most  disheartening  feature  in  all 
this  is  to  note  the  absolutely  drivelling  fatuity  of  tbe 
(so-called)  Spiritualists  themselves,  who  see  expose 
after  expote  like  this  of  the  impoitors  who  prey 
upoo  them ;  and  yet  rush  opened-mouthed  to 
welcome  the  fresh  ones  who  reign  ia  the 
stead  of  those  found  out.  The  Kox  girls,  Mrs. 
Hsydon,  Forstsr,  Mrs.  Marshall,  Mrs.  Guppy, 
Heme,  Williams,  Bastion,  Taylor,  Egerton, 
Slade,  Monck,  Plorrie  Cook,  Jemmy  Maddocks, 
and  now  Miss  Wood  are  a  few  of  the  names  which 
occur  to  me  among  thews  who  have  been  caught 
tlagranto  delicto ;  and  yet  there  are  people,  not 
actually  under  restraint,  who  believe,  or  believe 
that  they  believe,  in  spiritualism !  If  this  Miss 
Wood,  of  Newcastle,  performed  her  tricks  for  fee 
or  reward,  and  Mr.  Cade  does  his  obvious  public 
duty,  he  will  prosecute  her  beforr  the  Peterborough 
Bench,  under  6  Geo,  IV.,  oh.  83,  s.  4. 

As  no  one  appears  to  have  noticed  query  47821 
(Vol  XXXV.,  p.  601),  I  may  tell  "  W.  P.  M." 
that  the  "small  tadpole-like  creatures"  in  bis 
water-butt  are  the  lor  vie  of  tbe  common  gnat,  and 
that  unless  he  can  cover  his  butts  with  gauss  sum- 
ejantly  fine  to  exclude  the  female  gnat  from  laying 
her  little  raft  of  eggs  in  them,  ho  uioy  scrub  Uiein 
until  doomsday  without  producing  the  slightest 
effect. 

Reading  letter  20193  (p.  37),  I  think  that  I  can 
now  clear  up  whot  seem*  to  me  to  be  "  Lens's  " 
difficulty  by  the  aid  of  a  few  very  simple  con- 
siderations. He  has,  I  will  suppose,  a  3Jin.  object- 
glass  of  48in  focal  length.  He  find*,  in  tbe  way 
so  repeatedly  described,  that  the  image  of  the 
object-glass  on  the  eve- lens  of  a  given  eyepiece 
measures  -Oollin.  Of  course  3'2u  divided  by 
"O-'rl  1  =  GO.  so  that  the  power  of  that  eyepiece  we 
call  CO,  at  48iu.  from  any  lone  or  mirror  of 
that  focal  length.  Now  we  turn  the  tele- 
scope on  Jupiter,  whose  angular  diameter 
is,  say  37"  (obviously  at  the  focal  point  of  the 
object-glass  as  well  as  in  the  sky).  Then 
37  x  CO  =  37'— the  seeming  angular  amplification 
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of  the  image  referred  to  the  origin*!  one  at  the 
1 1  cm  of  the  telescope.  At  a  distauce  of  IIWl  the 
linear  measure  of  au  angle  of  37"  is  OOSGlin  ,  and 
mult  plying  tbie  by  60,  we  obtain  -0516(10.  aa  the 
seeming  Itnear  amplification.  If  "Lent"  will 
direct  hii  telescope  to  the  Moon,  take  out  the  eye- 
piece altogether,  and  remove  hit  eye  aa  far  from 
the  focal  image  as  that  itself  is  from  the  object- 
glass,  he  will  see  that  the  ai-rial  imago  will  appear 
of  precisely  the  same  sue  as  the  Moon  herself  does 
t  >  the  naked  eye.  I'robably  by  this  time  your 
correspoudent  will  see  that  it  is  really  a  solecism 
to  talk  of  the  object-glass  of  a  telescope  "  mag- 
nifying" at  all.  In  amicroscopo,  iu  which  the 
object  is  placed  within  the  focos  of  the  objective, 
obviously  this  does  magnify.  On  the  other  band, 
in  a  telescope,  the  objective  receives  parallel  rays 
and  forms,  not  a  msgnifiod,  bat  a  reduced, 
image  of  the  abject.  With  reference  to  the 
tiro  object-glasses  of  different  foci,  the  illus- 
tration of  tie  candle  is  (forgive  roe  for  saying) 
rather  irrelevant.  What  happens  is  that  iu  one 
case  the  rays  of  light  travel  92,309,300m.  4ft.  2in., 
and  in  the  other  »1.3.>9,300m.  Sft.  via. 

Merely  aa  a  matter  of  course  "  Padlock  "  (letter 
20198,  p.  38)  would  see  Jupiter  incalculably  better 
with  a  ain.  achromatic  of  <  ft.  focus  than  be  would 
with  a  12ft.  telescope  of  only  2in.  aperture— always 
assuming  that  the  instruments  were  equal  in 
quality.    "A  leading  maker"  does  not  represent 


much.  I  have  myaelf  ie«n  a  large  star  present  the 
appearance  of  a  luminous  tenpency  nail  in  an  S;iu. 
eciuatoreel  by  a  very  "leading  maker"  indeed. 
The  only  "  objection  "  to  an  instrument  of  the 


wholly  abnormal  dimensions  of  that  of  your  cor 
respondent  is  iti  ratil  amount  of  light-grasping 
power. 

If,  aal  suppose,  "F.  B.  A."  (query  47955,  p. 
461  wishes  to  know  in  which  of  the  Eclipses 
between  1851  and  1S7S,  the  maximum  duration  of 
total  darkness  occurred.  I  may  tell  him  that  it  was 
in  the  one  which  happened  on  August  17th,  1868, 
when  totality  lasted  in  India  tor  nearly  seven 
minutes. 

Perhaps,  as  simple  a  way  as  any,  by  the  aid  of 

which  "Glen"  (query  47967,  p.  46)  can  roughly 
e.timate  the  height  of  hit 


s'ruments  is  this. 


without  in 
iu  Fig.  1  M  is  the 


is  equal  to  C  t.  Substituting  for  C  I  its  value,  and 
for  K  i's  value,  we  have  C  [X  +  n)  =  Q  C  K  and 
Q  ■  N  +  m  R,  whence  it  follows  that  the  total 
quantity  of  <  lectiicity  depends  not  on  Ibeftfeof 
adding  or  subtracting  liuee  of  farce,  but  on  the 
tmmbtr  of  lines  added  or  subtracted. 

67.  Assuming  that  the  trace  occupied  by  try 
coil  remains  unchanged,  the  substitution  for  one 
pirticuler  stzn  of  wiro  of  another  gauge  of  half  the 
diameter  will  give  an  E.M.F.  four  times  as  great, 
because  there  are  now  four  times  the  number  of 
turns  in  the  coil  (tee  note  22)  ;  but  the  resistance 
will  be  increased  sixteen  tinv  »  because  the  wire  is 
one  quarter  of  tbo  area  and  four  times  as  long  as 
before.  If  the  current,  however,  has  no  txtrmal 
work  to  perform,  its  whole  energy  being  expendtd 
in  heating  the  wire,  the  work  done  by  the  addition 
or  subtraction  of  a  definite  number  of  tines  of 
forco  will  be  the  tsmo  in  lach  rase. 


1st.  Case. 

E.M.F.  =  1  ;  Bast. 

C  -  1. 

E.M.F.  x  C  =  l=work. 


2nd  Case. 

I'M  F.  =  4 :  R  ■  16. 
C         -  25. 
E.M.F.  X  C  -  4  x  -25 
«*  1  •»  work. 

So,  while  constructing  a  dynamo  characteristic 
curve  to  represent  the  gain  by  adding  coilt  (Note 
63),  it  must  not  be  forgotten  to  raise  the  line  A  D, 
(Fig.  4),  representing  tbo  internal  resistance  of  the 
machine.  It  will  then  become  a  question  of  how 
far  it  will  be  practicable  to  increase  the  E.M.F., 
while  at  the  same  time  increasing  the  resistance. 

68.  lie  member  it  is  not  the  magnetism  which 
creates  the  current,  but  change  of  magnetic  condi- 
tion. All  dynamo  machines  are  constructed  on  one 
rrincipto-namcly :  that  of  •  coll,  the  magnetic 


mountain  top,  then  from  the  point  A 
line  looktog  towards  it  set  off  the  j 
I'uet  A  B  to  any  convenient  length.  Set  off  B  C  at 
n^ht  angles  to  M  U.  and  produce  M  A  to  C.  Then 
A  C  .  A  li  -AH  M  A  or  A  B'  divided  by  A  C  - 
M  A.  Thus  we  get  the  horizontal  distance  of  the 
top  of  our  mountain  M  from  A. 

Then  at  the  point  A,  we  most  put  a  reflector  K 
(which  may  be  either  a  piece  of  looking-glass 
levelled  aa  accurately  at  we  can,  tome  tar  in  a 
bucket,  or  some  water  in  a  black  tea-trey,  and 
walk  backwards  until  we  see  the  top  of  the  mono* 
tain  reflected  in  it.  Measuriug  now  tho  height 
Ee  of  the  eye  from  the  ground,  we  say :  As  our  dis- 
tance As  from  the  reflector :  rE  :  :  the  distance  Am 
(which  we  have  previously  measured):  mM.theper- 
dicular  (night  of  the  mountain. 

Mr.  St.  Croix  (query  47964,  p.  46)  may  rest 
assured  that  nothing  but  the  moat  powerful  tele- 
cope*  (aided  possibly  by  the  spectroscope)  can  throw 
any  light  upon  the  nature  snd  constitution  of 
coloured  f 


coloured  Start.   All  colourod  Stars  are,  ex  neceasi 
tate,  single  bodies,  although  rarely  (ss  in  the  rase 
of ','  Andromeda.')  two  nay  be  so  close  together  as 
to  appear  as  a  single  Star,  with  inferior  optical 


NOTES  OH  DYNAMO 


120510.]— 156.  Tub  amount  of  work  performed  in 
giving  motion  to  a  closed  coil  in  the  vicinity  of 
a  magnet  is  proportional  to  the  addition  or  sub- 
traction during  the  motion  of  lines  of  force  in- 
closed by  the  mil.  If  C  be  the  current  generated 
in  the  coil.  N  and  u  reepecUvelv  tho  number  of 
lioet  of  fore*  cutting  the  coil  in  drat  and  l«st  posi- 
tion*, f  the  tirnedurlng  which  the  motion  continues, 
and  E  the  E.M.F.  induced,  then  the  work  done  in 
moving  the  ooil  =0(N  +  «).  But  the  work  done 
by  the  current  must  equal  the  work  done  In  giving 
motion  to  thecoJ.  whence C  fjf  +  u)  =  C  E/.  and 
E  =  N  +  u  t.  which  shows  that  the  E  M.F.  i* 
proportion*!  to  the  rait  of  *dding  or  subtracting 
lints  of  force.  Every  element  or  turn  of  the  coil 
niu'rihutes  *  certain  E.M.F..  and  the  resultant 
K  M.F.  is  due  to  the  torn  of  all  the-e  contributions. 
The  total  quantity  of  electricity  in  Coulomb's  C- 


short  period.  These  remarku  epply  t  »  the 
Schuckert,  Brmh,  B-rgin,  and  Maxim  machines. 

71.  Another  consideration  will  enablo  us  to 
check  our  result.  The  current  must  flow  through 
the  armature  and  maguetite  it  in  a  way  tending  to 
stop  its  motiou.  When  driving  the  msehinewe 
make  that  part  of  the  ring  immediately  telow  C  a 
South  pole  by  induction,  and  that  part  above  D  a 
North  polo  by  induction.  To  oppose  the  motion  of 
the  ring  in  the  direction  of  tho  arrow  it  is  evident 
that  the  currents  flowirg  round  it  must  conspire  to 
produce  a  S.  pole  at  B,  and  a  N.  pole  at  A.  And, 
to  add  a  farther  proof  of  these  statements,  if  a  cur- 
rent were  to  be  sent  round  the  armature  from  some 
external  source  so  as  to  msinetite  it  as  we  bare 
indicated,  obviously  the  machine  would  rnn  back- 
wards as  a  motor. 

72.  The  8iemens  machine  armature  consists  of 
a  cylinder  on  which  the  coil*  are  wound  over  the 
top,  across  the  ends,  and  underneath  the  bottom. 
Ltt  A  B  (Fig.  19)  represent  one  of  these  coils.  N 
and  S  being  the  field  magnet*.  It  is  evident  that 
when  the  coil  it  in  the  position  shown,  linetof  force 
are  being  neither  adiird  nor  subtracted,  coLto- 
quently  there  it  no  E  M.F. ,  and  at  tbit  point  tbo 
current  it  re  vsrscd.  C  and  I)  are,  for  reaieict  before 
given,  the  positions  of  maximum  E.M.F.  These 
remark*  apply  to  the  Ediecn  and  Weston 
machine*. 

73.  In  Lonlin'f  txichine  we  have  what  has  been 
termed  a  pole-armature  when  the  colls  stand  out 
radially  from  a  rotatory  centre,  at  shown,  being 
wound  on  soft  iron  pin*  (Fig.  20).    N.  and  S.  are 

I  the  field  mtgnttt.  When  tho  coil*  are  in  potitiou 
A  B,  the  magnetic  condition  of  the  pine  it  being 
changed  at  the  slowest  rate,  indeed,  fur  an  inttxnt 


of  which  it  being  conttsntly  chtnged.  It 
>t  to  bear  there  three  facta  in  mind : — 
a  current  it  induced  by  moving  a  coil, 
it*  direction  it  such  as  to  oppose  the  motion  given 
to  the  coil.  2nd.  The  North  polo  of  a  magnet  be- 
have* like  a  ooil  in  which  the  current  flows  in  a 
direction  opposed  to  that  of  the  hand*  of  a  watch. 
3rd.  Current*  flowing  in  the  same  direction  attract 
each  other,  those  in  a  contrary  direction  repel  each 
other  Bearing  in  mind  these  1 *ctt,  it  is  easy  to 
tell  the  direction  in  which  the  current  is  floating  at 
any  moment,  also  the  position  of  the  coil  in  which 
the  current  will  be  reversed.  (Compare  Note* 
1-6). 

69.  It  is  scarcely  worth  while  remarking  here 
tho  impossibility  of  constructing  a  machine,  as  some 
have  vainly  imagined,  without  currents  alternating 
in  direction  in  the  revolving  coilt.  A  machine  in 
which  the  current  is  not  reversed  in  the  coils  would 
mean  one  in  which  nns  particular  kind  of  line*  of 
force  (say  from  an  N.  pole),  were  added  or  sub- 
tracted for  ever ;  obviously  an  impossibility. 

70.  Consider  where  the  current  reverses  in  the 
Gramme  machine.  N  and  S  are  field-magnets,  and 
C  and  O  pole  pieces,  at  thown  (Fig.  18).  Lines  of 
force  leave  the  N.  polo,  enter  into  the  ring,  and 
pass  to  the  S.  p»le.  Consider  a  coil  or  section,  as 
it  is  termed,  at  A.  As  tho  coil  move*  from  A  to  C 
in  the  direction  of  the  arrow,  N.  lines  of  force  are 
being  subtracted  on  the  side  of  the  coil  next  C.  If 
the  observer  is  stationed  in  front  of  the  arrow,  so 
that  ho  looks  at  the  approaching  coil,  the  current 
will  flow  in  the  direction  of  the  hands  of  a  watch. 
The  ooil  continuing  to  move  from  C  to  B,  N.  line* 
of  force  will  be  added  to  the  other  side  of  the  coil, 
and  an  observer  in  front  of  it  will  find  the  current 
still  flow  in  tho  tame  direction  (sew  Not*  7).  As 
the  coll  descends  from  B  to  D.  ami  observing  the 
approaching  aide  of  the  coil,  8.  line*  of  force  will 
be  subtracted,  and  in  consequence  the  current 
will  flow  in  a  direction  opposed  to  that  of  th* 
hands  of  a  watch,  and  well  continue  to  How  in  this 
directum  until  th*  coil  arrives  at  A.  C  and  D  are 
the  positions  of  maximum  E.M.F.,  because  in  these 
positions  line*  of  force  are  being  added  and  sub- 
tracted with  the  greatest  rapidity.  At  A  and  B, 
the  positions  whore  tho  current  is  reversed,  there 
it  no  E.M.F.,  th*  line*  of  force  being  at  those 

i  direction  of  motion 
nor  diminished  fur  a 


there  is  no  change  whatever,  and  in  this  position 
the  current  is  reverted.  In  position*  C  and  D  the 
magnetic  change  is  being  effected  with  the  greatest 
rapidity  :  consequently,  in  these  position*,  we  have 
the  maximum  E  M  r.  These  remarks  ap 
to  Siemens'  alternating  current  I 
Wallace- Farmer  machine. 

74.  Machine*  may  be  broadly  classed  into  those 
which  can  work  without  iron  in  the  armature,  and 
those  wbicb  cannot.  To  ths  former  cuss  belong 
Siemens  continuous  current  and  alternating  cur- 
r*nt  machine*,  at  alto  those  of  Wallace-  Farmer, 
Weatoo,  and  Loutin.  To  the  latter  class  belong  all 
machines  in  which  the  coilt  are  lapped  round  a 
j  ring,  tuch  at  Schuckert,  Brush,  Gramme,  Biirgin, 
snd  Msxim.  Iron  increases  the  effect  in  all 
machine*,  but  is  a  source  of  loss  in  that  a  consider- 
able amount  of  work  it  done  in  heating  it.  In  the 
sixteen- light  Brush  Machine  the  iron  of  the  arma- 
ture gets  so  hot  with  a  twenty -minutes'  run,  that 
tho  naked  hand  cannot  be  placed  on  it  This  heat 
It  due  to  the  rapid  change*  of  magnetism  in  the 
iron  core.  There  is  every  reason  to  believe  that 
the  machine*  of  the  future  will  have  little  iron  in 
their  armatures. 

73.  In  consequence  of  the  toft-iron  cent  not 
taking  up  the  magnetism  instantly,  but  requiring 
some  rime  for  their  full  magnetisation,  it  is  neces- 
sary to  let  the  rotation  go  on  through  a  certain 
angle  determined  by  the  retardation  of  the  mag- 
netism of  the  cores  before  taking  off  the  current. 
For  this  reason  lh*  brushes  will  not  be  placed 
exactly  in  the  position  indicated  at  A  and  B  (Fig*. 
18,  19.  20).  bnt  will  require  to  be  moved  round  in 
the  direction  of  rotation.  The  amount  of  lead 
given  to  the  brashes  depends  on  the  amount  of  iron, 
ahepe  of  coils,  and  increase*  with  the  speed  of 
the  armature.  The  brushes  are  in  the  best  p  isitiou 
when  there  are  least  sparks  at  ths  commutator. 


points  simply  parallel  with  the  c 
of  the  coils,  and  neither  added  n 


RAILWAY  SIGNALS. 

[20.320  ]— I  liAVK  no  more  to  say,  bnt  thai]  be 
agreeable  to  take  a  si»raeuiDg-up  of  Mr.  Msnock's 
system,  and  the  tytttui  given  by  me,  from  Mr. 
strut  too.  provided  both  gentlemen  rare  for  the 
atep.  This  gentleman's  decision  for  either  system  I 
trill  regard  as  flnal.  I 
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;:W>il.]-lF  D.  Smart  (letter  20197)  will  strike 
ellipse*  to  scale  (or  Saturn'*  ring  nnd  satellites, 
ana  muk  by  the  aid  ot  Herr  Msxth's  tablet  the 
hourly  change  of  position  of  each  satellite,  he  will 
hare  do  difficulty  in  following  them  round  the 
planet.  I  found  Herr  Marth'a  table*  of  the  greatest 
use  laat  year.  Ha  gave  us  the  major  and  minor 
diameter  ot  each  orbit,  and  the  co-ordinates  of 
position  for  each  hour  after  conjunction  with  the 
minor  axis.  I  constructed  a  diagram  from  his 
data,  but  so  far  from  bis  long  tables  boingnot 
required,  I  had  constantly  to  refer  to  them.  Thus 
Mr  Mart h,  on  a  particular  date,  informs  us  at 
10  p  m.  Tethys  would  bo  4  hours  past  conjunction. 
Referring  to  my  diagram,  I  saw  instantly  his 
position  without  calculation  or  reduction  ;  out  I 
oould  not  have  constructed  the  diagram  without 
such  data  as  Herr  Marth  furnished,  nor  oould  I 
bare  used  it  afterwards,  excepting  by  the  same 
guidance.  I  nope  the  same  kind  assistance  will  be 
given  us  this  year,  and  if  so  will  send  a  copy  of 
my  diagram  to  the  editor,  who  will  please  himself 
reproducing  it,  I  do  not  think  he  will. 
S  I  hare  no  data  at  band  for  its  pro- 
X.  Holmea. 


PBOF.  WINCHELL  ON  THE  OBIQIN  OF 
TUB  80 LAB  SYSTEM. 

[20512.]— I  fiavi:  no  doubt  that  I'rof.  Winchell. 
of  Michigan  University,  is  well  known — at  least, 
by  repute— to  many  of  your  readers,  anil  as  he  has 
recently  delivered  a  series  of  popular  lectures  before 
the  Martha's  Vineyard  Institute  on  the  origin  of 
the  earth  and  the  solar  system,  I  thought  your  readers 
would  like  to  peruse  his  opinions,  especially  as  I 
see  some  of  them  take  a  gieat  interest  in  Mr.  Q. 
Darwin's  views  of  lunar  evolution.  Prof.  Winchell, 
ha  commencing  his  first  lector*,  referred  to  the  sub- 
ject as  being  seemingly  too  vast  and  too  difficult 
for  human  intellects  to  discuss.  He,  however,  weot 
on  to  point  out  that  we  have  reason  for  believing 
that  the  general  tenor  of  events  has  been  the  same 
in  ages  long  past  as  in  modern  times.  The  forces  of 
nature  have  not  changed,  and  their  modes  of  action 
most  be  admitted  to  be  'he same  in  all  ages  and  in  all 
regions.  We  may,  therefore,  gas*  from  the  ami- 
to  which  science  has  lifted  us,  upon  the 
i  of  passing  events  ;  we  may  look  onward  to- 
-~J  its  final  issue  ;  we  may  look  backward  to- 
ward its  source*.  Thus  the  most  familiar  pheno- 
mena and  the  most  common  place  events  possess 
a  profound  significance;  for  they  indioate  ten- 
dencies and  bearings  of  the  course  of  terrestrial 
history,  which  point  towards  the  conditions  of 
things  in  the  remote  past.  Thus  many  indications 
lead  to  the  conclusion  that  the  surface  of  the  earth 
wae  once  in  a  heated  condition,  and  that  a  process 

line  our  leech  were  hardened  and  vitrified  by  heat. 
They  cane  from  the  vast  formations  of  granite 
and  ayeui'e  and  schist  wbich  underlie  a  large  part 
of  New  England,  and  which,  though  once  fresh 

by  heat  and  other  agencies.  Wherever  the  basaltic 
column  builds  its  wall  ot  palisades  -  wherever  the 
broad  sheets  ot  ancient  lava,  emptied  through  deep 
fissure*  in  the  solid  earth,  overspread  their 
thousands  of  square  miles,  a*  along  the  PaciSo 
slope  of  our  own  country,  there  are  proofs  of  an 
ancient  heat  which  sufficed  to  fuse  the  very  rooks. 
From  those  linn*  to  these  a  great  subsidence  of 
surface  temperature  ha*  occurred.  The  world  has 
kmi  cooliug  '  but  the  heat  is  not  extinguished 
Observation  and  measurement,  let  it  be  added, 
verify  toe  induct! oo  from  the  data,  sited,  by 
snowing  that  the  measured  aggregate  of  heat 
received  by  the  earth  annually,  from  all 
sources,  is  less  than  the  total  radiation.  Thus 
the  cooling  process  continues.  From  what  con- 
dition of  the  world's  matter  did  the  cooling 
proceed?  We  ooDclod*  that  there  was  a  time 
when  all  the  rock*  were  molten,  and  the  whole 
earth  was  a  molten  sphere.  Was  this  the  beginning 
of  the  process  of  cooling?  No  reason  can  be 
assigned  for  assuming  it.  At  a  temperature  higher 
than  that  which  fuses,  all  matter  is  capable  of 
volatilisation.  What  prevents  us  from  concluding 
that  the  great  terrestrial  globe  ouoe  existed  at  that 
higher  temperature  which  held  all  its  substance  in 
the  condition  of  an  incaoaVeocut  vapour  t  But  it 
the  matter  of  the  earth  once  existed  as  a  vapour, 
t  affirm  the  sense  of  all  the  planet*  of  our 
They  are  bound  together  by  to  many 
i  conditions  that  the  strongest  presumption 
exist*  that  they  have  had  a  common  origin  and 
common  history. 

Conceive,  then,  the  whole  mas*  ot  the  solar 
system— planets,  satellites,  and  sun— as  existing,  at 
a  very  remote  period,  in  oue  mass  of  fiery  vapour. 
We  cannot  affirm  that  even  this  was  the  remotest 
condition,  but  we  may  assume  it  as  a  startiog-point 
in  a  process  of  evolution.  It  was  a  mass  of  matter 
intensely  heated,  and  was  in  a  state  of  rotation. 
It  radiated  its  heat  into  spaoo  ;  it  contracted,  and 
by  virtue  of  a  physical  principle  its  rotation  was 


to  flatten  at  the  poles,  and  become  proturberent  at 
the  equator.  At  length,  with  ever-increasing 
rotational  velocity,  the  oentrif ugal  tendency  at  the 
equator  became  equal  to  the  central  attraction. 
Then,  as  further  contraction  took  place,  an  equa- 
torial belt  of  matter  was  left  behind  a*  a  routing 
ring.  This,  through  the  influence  of  external  per- 
turbations, was  broken,  and  all  it*  mattergathered 
in  a  globe  destined  to  become  a  planet.  The  great 
mass  repeated  the  process  of  ring-malting,  and  in 
the  coarse  of  tune  all  the  planet*  of  our  system 
had  come  successively  into  existence.  The  sun 
remains  to-day  the  residual  mass,  and  testifies  to 
the  gaseous  condition  ot  that  primeval  matter  out 
of  which  the  planets  sprang.  The  tun  then  appeal* 
to  our  intelligence,  and  senses  as  the  historian  of  a 
past  inconceivably  remote.  Bat  we  must  trace  the 
further  history  of  one  of  the  planetary  mas***,  like 
the  earth.  On  its  own  part  it  detached  a  ring, 
which  became  oar  moon.  It  was  then  too  tar 
cooled  to  detach  another  ring,  a*  Jupiter,  a  vastly 
larger  mass,  had  done. 

It  had  begun  to  pas*  from  the  fire- mist  stage  to 
the  condition  of  a  molten  globe.  Drop*  of  mineral 
rain  descended  to  the  centre,  and  a  liquid 
sphere  come  by  degrees  into  existence.  Thus 
it  grew  until  the  fiery  cloud t  were  ex- 
hauited.  The  sun  was  even  now  thinbsg  on 
the  molten  eslf-lamiuou*  earth.  But  it  continued 
to  cool.  Next  in  the  order  of  event*  win  tho 
formation  of  a  solid  crust  over  the  terrestrial  sur- 
face ;  but  it  rnmiinod  at  a  glowing  temperature. 
In  the  oo arse  of  further  ages,  the  vapour  of  water 
began  to  coudraso  in  the  upper  regions  of  the 
heterogeneous  atmosphere.  AU  the  water  of  the 
ocean  stall  existed  there  a*  invisible  gases.  The 
forming  aloud*  thickened  to  a  dark  pall.  Sunlight 
was  excluded,  but  the  gleam  of  the  fervid  rock* 
was  reflected  from  the  vault  of  the  watery  canopy. 
Bain*  descended,  lightning*  blest  their  light  with 
the  lurid  glow  of  the  burning  crust,  and  responsive 
thunders  reverberated  through  all  the  vault  of  the 
cloud*.  Th«  rainy  torrents  struggled  towards  tho 
earth ;  they  reached  the  fiery  crust,  and,  altar  a 
prolonged  conflict,  gained  possession,  and  covered 
the  earth  with  a  film  of  ocean  waters.    In  the** 


',  that  the  idea  of  the  moon  influencing 
the  weather  i*  ridiculed.  It  was  an  article  of  faith 
with  an  old  and  deservedly  respected  writer  on 


14  chan  ge,"  That,  it  will  bo  seen,  accounted  for  four 
of  th*  days  between  toe  phase*,  and  as  the  days  of 
change  themselves  were  to  be  taken  into  the  reckon  - 
lug,  it  would  have  been  atrange  indeed  if  bis  theory 
had  not  been  borne  oat  by  facts,  for  the  weather 


was  waged  a  long  confli 
Of  chemistry.     Beds  of 
.  down.     When  a  quieti 


humble  plant  forma  weresosn  in  existence.  A  new 
twilight  dawned  a*  the  cloud*  became  exhausted, 
and  at  length  the  sun  shone  again  full  on  the  face 
of  th*  darkened  planet,  and  penetrated  the  depths 
of  now-formed  ocean.    The  records  of  these  times 


are  preserved  in  the  form*  of  the  enduring  rocks. 
Geological  science  has  taken  up  the  theme,  and  on 
the  page*  of  the  text-books  may  be  found  the  con- 
tinuation of  terrestrial  history. 

I  think  the**  brief  note*  of  Prof.  WincheU'i  dis- 
course state  in  the  skeleton  form  the  accepted  view 
of  the  origin  of  the  planetary  bodies  ot  the  solar 
system ;  bat  what  was  th*  origin  of  Slrius  and  of 
those  other  groat  suns,  an  idea  of  whose  immeniity 
has  only  a*  it  wero  recently  been  grasped  by  modern 

J.  O  S. 


THE  MOON  AND  THE  WEATHER. 

[50523.1— Tint  statement  of  Sir  William  Thom- 
son on  this  subject  must  l»  taken  with  the  pro- 
verbial grain  ot  salt.  So  far  from  careful  iuvrati- 
garion  having  proved  what  he  aays  it  hasdoue,  the 
results  have  rather  been  in  favour  of  the  oppueiU 
conclusion— I.e.,  that  th*  Moon  doe*  affect  the 
weather.  Her  influence,  however,  would  scorn  to 
be  very  feeble,  and  constantly  liable  to  be  over- 
come by  stronger  forces.  Hence  the  difficulty  of 
tracing  the  effects  that  are  really  due  to  her  action. 
Mr.  Oardner  is  getting  into  the  right  track  in 
putting  popular  Bay  logs  to  th*  teat.  I  cannot  rid 
my  mind  of  the  idea  that  there  must  be  a  founda- 
tion of  truth  (be  it  ever  so  narrow)  in  tome  of  these 
*' superstitions,"  and  I  regard  it  as  a  very  im- 
portant f  unction  of  the  weather  watcher  to  examine 

OUrar. 


(20524.1— I  TTBsnt  If  Mr.  Gardner,  p.  40,  would 
but  coueider  the  real  "  iawardne**  "  of  this  question 
ho  would  lose  tome  of  hit  faith  in  old  weather 
adage*.  Sir  W.  Thomson's  method  of  putting  it  it 
indeed  a  very  neat  answer — itself  unassailable. 
Th*  Northamptonshire  saying  that  "Saturday's 
change  was  never  good,  and  Sunday'*  change  is 
sure  "In  bring  a  flood,"  was  coined  by  those  who 
would  have  been  puxxtcd  to  explain  what  is  the 
exact  meaning  ot  the  word  "  change  "  In  this  con- 
nection. It  is  not  unlikely  that  if  Mr.  Gardner 
started  to  find  out  what  this  wonderful  "change  " 
is,  he  too  might  view  thi  question  in  somewhat  the 
same  light  as  the  tcientists.  The  popular  idea 
was,  and  to  a  certain  extent  (till  is,  thtt 
th*  moon'*  "  change* "  occur  suddenly  a* 
it  were,  much  in  the  same  way  a*  the  lantern 
changos  a  slide.   It  is  just  because  thorn 


change*  and  so  do  the  phases  ot  th*  moon, 
but  there  is  not  a  particle  of  proof  that  one 
is  in  consequence  of  the  other.  The  idea,  how- 
ever old  it  may  be,  is  merely  a  beautiful  ex- 
ample ot  the  "  pott  hoc,  ergo  propter  hoc  " 
style  of  argument,  which  will  not  pass 
muster  in  these  days  of  board  schools, 
•van  amongst  those  who  are  supposed  to 
be  the  uneducated  classes.  I  note  that  Mr. 
Gardner  speak*  of  th*  barometer  baring  a  total 
fail  of  160',  bat  I  cannot  attempt  to  solve  the 
riddle,  even  by  suggestion  of  a  printer's  error,  for 
it  is  impossible  to  imagine  any  feasible  explanation 
of  such  a  blunder.  The  barometer  has  nothing 
to  do  with  degree*,  and  a  fall  of  150  on 
the  thcrmomc'txr  is  happily  unknown  in  this 
[  ou un try.  Mr.  Gsrduer,  I  see,  very  unwisely 
venture*  on  a  prophecy  for  about  the  7th 
and  '.'7th  of  next  December,  but  he  doe*  not  specify 
any  locality  for  hi*  "  wind  and  rain."  Surely  ho 
doe*  not  mean  ail  over  that  compjratively 
small  piece  of  land  known  a*  Great  lliitaiu.  Mr. 
Gardner  will,  I  trust,  excuse  me  wheu  I  point  out 
that  be  ha*  not  yet  learnt  the  very  first  rudiment*  of 
"  Weather- ology."  There  are  some  thousandt  of 
so-called  residents  of  London  who,  obliged  to 
reside  at  aome  distance  from  the  scene  of  their  daily 
labours,  are  fully  aware  of  the  vagaries  of  that 
tickl*  jade.  Weather.  It  ha*  often  happened  in  my 
experience  to  have  a  persistently  wet  day  in  the 
city,  and  to  find  on  my  return  home  at  night  that 
it  was  necessary  to  water  the  garden  which  had 
Wan  exposed  to  the  full  glare  of  the  sun  all  day, 
and  yet  the  distance  ha*  been  leas  than  ten  miles 
from  St.  Paul's.  What  aort  of  effect  is  the  moon 
supposed  to  exercise  over  such  weather  a*  that  ? 
The  prophet  who  ha*,  a.  I  learn  from  a  letter  in  a 
recent  number,  gained  to  rou  =h  honour  in  hit  own 
county,  must  be  a  close  student  of  local  meteoro- 
logical influences,  for  it  is  not  so  many  miles  from 
Westmoreland  to  the  east  cost  of  Northumberland, 
and  vet  th*  records  of  rainfall  show  that  it  is  im- 
possible the  same  weather  can  have  prevailed  in 
both  district*.  Sir  W.  Thomson's  verdict  that  "  if 
there  is  any  dependence  of  the  woather  on  the 
phase*  of  the  moon,  it  is  Only  to  a  degree  quite 
imperceptible  to  ordinary  observation,"  1*  demon- 
strably and  irrefragably  true,  and  any  coincidences 
which  may  lead  to  a  contrary  belief  are  coinci- 
dences and  nothing  more.  There  is  one  loophole 
of  escape  for  the  lunar  weather- prophet*,  ant!  ib*t 
is,  they  can  suppose  it  is  a  different  mono  oue  sees 
at  Torquay  to  that  which  is  visible  at  Yarmoath. 
Such  a  suggestion  is,  I  venture  to  think,  quite  a* 
likely  to  bo  true  as  that  which  attributes  changes 
in  the  weather  to  the  influence  of  the  moon. 

Nun.  Dor. 

VXOBTABIANI8M. 

(20525. ] — I  rave  just  returned  from  my  holiday .. 
and  see  Dr.Kdmuoda's  letter  (20377)  oo  "  Vegetari- 
anism." I,  a*  a  vegetarian  and  a  medical  man,  uiu 
very  much  pleased  with  that  article,  nnd  uuly  wish 
the  rest  of  the  medical  profession  would  treat  us 
with  a*  much  fairness.  I  wish  tocall  Dr.KdmuudVa 
attention  to  a  few  point*.  Most  vegetists  limply 
dislike  to  take  animal  life;  tbey  use  animal 
products  so  long  a*  life  is  not  destroyed  in  pr  •■  • 
them.  Ortamly  in  the  egg  there  is  potential  life 
if  put  under  proper  conditions.  Again,  the  cheese 
may  contain  ova  which  would  form  maggots  If  they 
were  left  alone.  Man  cannot  help  taking  lite— eat 
what  he  will,  or  drink  what  ha  will.  Every  piece 
of  lettuce  I  eat  may  contain  a  paradise  of  am  ill 
animalcule,  and  every  drink  of  water  I  take  may 
kill  thousand*  of  (mall  bodies  which  are  Unng 
tboro. 

Wo  object  tot  _ 
out  doing  m.  la 


i'ui  uuiu^  *u>      *i*  »>*-*«j       urin,u  *«•  — - 

weakest  must  die  -,  and  if  I  find  a  rat  or  moon 
eating  my  com  then  I  kill  it  without  the  least 
remorse;  I  know  it  is  only  eating  my  corn  that  it 
may  live,  bat  then  I  want  to  livo  too,  and,  as  we 
cannot  both  eat  th*  oora,  then  I  —  the  stronger  — 
kill  the  weaker.  I  am  a  vegetarian  because  I  find 
I  am  a  great  deal  stronger  and  healthier  on  such 
food.  I  have  adopted  it  tor  health  reasons  purely. 
My  whole  structure  show*  I  ought  to  he  a  vegetist, 
and  it  also  suits  my  nature.  The  long  habit  ot 
flesh-eating  by  our  fore  parents  may  give  us  a  ten- 
dency to  be  able  to  digest  flesh  ;  but  I  should  think 
—a*  oar  organs  have  not  changed— that  a  pure, 
vegetarian  dietary  would  be  better.  We  vegetist* 
wish  to  destroy  the  animals,  and  put  higher  animals 
in  their  placee-rix.,  men.  We  wish  al»o  to  im- 
prove tiJrtamlua  ol  our  present  race,  end.  t , 
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abolish  sickness,  disease,  and  prematura  death,  as 

much  as  possible. 

Dr.  Edmunds  speaks  of  our  riven  and  seas  not 
aflcirding  food.  Now  this  is  only  because  they  are 
not  cultivated.  I  know,  at  present,  of  three  kinds 
of  seaweed  that  are  eaten  on  the  coast  of  England, 
and  these  I  got  to  know  of  from  working  people. 
As  the  population  goes  on  increasing  we  shall  have 
to  torn  oar  attention  to  our  see-ooasta,  and  pro- 
dace  food  on  them.  Why  should  we  not  produce 
food  at  the  depths  of  the  ocean  as  os  land— are  not 
the  conditions  favourable  ? 

Animal  food,  especially  if  taken  in  much  quan- 
tity, ia  productive  of  a  very  great  deal  of  disease. 
We  can  trace  its  work  from  a  simple  bilious  attack, 
on  to  rheumatism,  goat,  calculus  in  bladder,  gall- 
stone, cancer,  disease  of  kidneys,  disease  of  heart, 
and  apoplexy. 

I  caanot  quite  understand  how  it  is  that  $U*pUu- 
iwm  is  produced  by  a  vegetable  diet.  I  find  that 
since  I  have  been  a  vegetut  that  I  can  sleep  a  good 
deal  better.  I  know  that  this  summer  I  have  slept 
a  great  deal  better  than  last ;  I  Wis  not  a  vege- 
tarian last  summer. 
Vogetinn  also  produces  •  dislike  to  alcoholic 

i  know  a 
i  or  beer 
r vegelHts 

oke.   They  nod  that  these  habits  do  not  suit 
(heir  simple  tastes. 
1  must  thank  Dr.  Edmunds  again  for  his  cour- 


tive  purposes,  I  don't  doubt  but  that  the  "  Nan. 
Dor  of  that  period  said  it  was  a  pity  the  pro- 
poser had  not  been  a  mechanic,  for  then  it  would 
nave  occurred  to  him  that  such  and  such  an  ob- 
jection existed,  and  that  the  water  and  coals  must 
ho  carried,  and  so  on ;  bat  eventually  it  was  done. 
Liquid  gas  can  be  carried  and  converted  into  the 
proper  gas  form  and  exploded,  producing  power. 
/  Problem  waiting  for  an  answer.  Can  this  be  ap- 
plied to  a  locomotive,  as  it  is  to  a  standing  engine  t 
Mr.  &  Thomas  (20*67).  I  mean  benxoune,  light 
petroleum,  or  any  other  liquid  capable  of  diffusing 
into  atmospheric  air,  and  furnishing  as  explosive 
mixture.  The  ordinary  light  petroleum  used  to 
sell  at  about  la.  6d.  per  gallon ;  what  amount  of 
air  it  would  saturate,  I  have  no 
of  ascertaining.  A  few  shilling*  expended, 
and  the  loan  of  a  (mall  gas-engine,  would  do  mora 
to  prove  or  disprove  the  feasibility  of  my  proposal 
than  the  expenditure  of  gallons  of  ink ;  and  would 
also  prove  whether  power  for  small  purposes,  such 


drinks,  and  it  is  a  very  uncommon  thing  to  I 
vegetarian  who  takes  bis  glass  of  wine  c 
daily.   The  same  with  tobacco  ;  very  few  v« 


I  no  favour. 

T.  B.  AUlnaon,  I.  S  O  P.,  4c, 
Hon.  Sea.  London  Food  Kef orm  Society. 
2,  Ktngsland-road,  K..,  September  12th. 

BBKABKABLB  STEAMSHIPS. 

[2(i02fi.]  — Tiut  article  under  this  head,  quoted 
(p.  i)  from  the  Shipping  fjaitttt,  reads  very  much 
Use  romance,  and  I  should  be  glad  to  havo  the 
opinions  of  some  of  your  correspondent*  on  the 
statement*  made.  The  engines  of  the  first-named 
vessel  are,  I  see,  to  make  350  revolutions  a  minute, 
which  seems  rather  a  high  speed  for  anything  of 
the  kind  used  for  propelling  ships,  especially  as 
they  give  a  "velocity  of  the  wheel ,requal  to 
46  miles  an  hour.  Tue  engines  have  the  high- 
prrsture  cylinder  within  the  lower  pressure,  which 
is  said  to  prevent  condensation,  though  it  is  not 
clear  how  it  can  do  that,  so  far  as  the  larger  cylin- 
ders are  concerned.  The  vessel  is,  I  lee,  only  some 
S12  ton*  in  builders'  measurement ;  and  If  the 
Yankees  can  drive  such  a  ship  at  a  speed  of  26  mile* 
an  hour  across  the  Atlantic,  they  will,  undoubtedly, 
cause  a  revision  of  some  time-honoured  theories. 
The  second  vessel  described  is.  however,  the  greater 
curiosity,  for  she  ia  not  twice  as  long  as  she  is 
broad,  and  is  apparently  to  be  carried  on  "  wheels," 
for  that  is  what  the  spheres  whuh  are  to  roll  over 
the  water  amount  to  from  a  mechanical  point  of 
view.  From  the  rather  meagre  description  furnished 
.'t  is  impossible  to  gather  much  information!;  but,  so 
far,  it  seems  to  be  a  resuscitation  of  a  very  old  in- 
vention. The  bull  of  this  vessel  is  not  intended  to 
touch  the  water,  and  it  will,  no  doubt,  be  so  con- 
structed as  to  be  unsffected  by  the  wind  ;  bat  how 
is  not  explained.  If  these  devices  are  not  the  out- 
i  of  vivid  i  magination  on  the  part  of  American 
reporters  for  that  is  the  real  origin  of 
-we  may  well  wait  in  astonishment  for 
D  of  those  grand  schemes.  It  is  gens- 
rally  conceded  that  the  Old  Country  is  almost 
played  out ;  but,  if  the  Yankees  can  succeed  in  do- 
ing what  they  propose,  we  shall  have  to  take  a  back 


[20.527.] — I  Tuornm  my  humble  disclaimer  of 
mechanical  knowledge  would  havo  prevented  such 
a  critical  reply  as  that  of  "  Nun.  Dor."  (204GC). 
I  arrived  at  the  idea  that  a  gas  tricycle  was  possi- 
ble in  this  way.  A  mixture  of  coal-gas  and  air, 
exploded  behind  a  piston,  furnishes  power,  as  may 
be  seen  in  hundred*  of  places.   A  mixture  of  light 


petroleum  vapour,  aa  is  too  well  known,  explodes 
also.  This  can  be  proved  easily  by  putting  a  few 
drops  of  the  hquid  into  a  wide- mouthed  bottle, 
turning  it  round  so  a*  to  cover  the  sides  and  apply- 
ing a  tight.  The  mode  of  saturating  air  or  other 
gas  with  petroleum  vapour  must  have  been  patented 
in  twenty  ways.  A  chamber  of  light  metal  is  tilled 
'  'i  sponge,  lamp-wick,  or  anything  which  will 


BICYOLB  AND  TBIOYOXE  BIDINO. 

[20o2h.] — I  in»  some  of  your  correspondents  an 
asking  for  information  aa  to  whether  any  ini  ury  is 
caused  by  bicycle  and  tricycle  riding,  Sovcrel 
answers  bare  appeared  (p.  21,  for  instance),  and  I 
think  it  will  be  clearly  understood  that  there  is  no 
more  risk  of  injury  than  in  walking  or  running— 
that  is,  if  common  sense  is  allowed  to  hare  anything 
to  do  with  it.  retraining  every  nerve  to  gat  op 
speed  will  surely  affect  the  weak  and  won't  im- 
prove the  strong  ;  but  there  can  be  no  harm  in  the 
steady  riding  of  the  tourist.  I  dip  the  following 
opinions  from  the  I.  mat,  which  give  the  arguments 
pro  and  oon.,  and  may  be  of  interest  to  your 
reader* :— Dr.  0.  W.  Robinson,  of  North  Shields, 
says  :— 

"I  have  bad  considerable  experience  both  ass 
rider  and  also  of  observing  others  who  make  use  of 
the  bicycle,  both  as  means  of  exercise  and  in  the 
capacity  of  racing.  I  also  hold  the  post  of  honorary 
surgeon  to  on*  of  the  largest  dubs  out  of  London. 
Numbers  of  bicyclists  ia  my  own  dub  and  also  in 
neighbouring  clubs  have  consulted  me  as  to  their 
chanoe  of  becoming  affected  either  with  hernia  or 
varicose  veins.  I  have  always  been  very  careful  In 
giving  my  opinion,  lit.  Those  who  already  have 
a  hernia  should  be  extremdy  careful  in  not 
fatiguing  themselves,  a*  I  find  that  during  the 
taking  of  undue  exercise — as,  for  butane*,  racing 
or  hill  climbing — en  the  machine,  the  tendency  u 
to  the  coming  down  of  the  rupture.  I  have  seen 
a  case  of  this  where  a  competitor  had  to  be  lifted 
off  bis  I  returned  the  hernia  without 

any  difficulty,  bat  he  was  violently  sick.  Also  a 
truss  should  constantly  be  worn,  a*  ■  well-fitting 
truss  can  be  kept  in  position  without  any  difficulty 
2nd.  Those  who  are  likely  to  be  affected  with 
heruia  should  observe  the  above  precaution-,  (with 
the  exception  of  the  wearing  of  a  truss,  which  is 
unnecessary),  as  there  ia  a  distinct  predisposition 
in  some  persons.  3rd.  A*  to  bicyclist*  and  tricy- 
clics suffering  from  varicose  veins,  they  are  few 
and  far  between,  and  the  malady  ia  seldom  caused 
by  the  use  of  either  the  bi  or  tri  order.  It  I*  most 
noticeable  in  those  who  do  any  large  amount 
of  running  or  walking,  and  in  this  faction  there  are 
numerous  instance*,  more  or  lea*  severe  There  is 
also  another  disease  which  is  not  mentioned  by  any 
of  your  correspondents^ — e.g.,  varicocele.  I  have 
known  this  brought  on  or  aggravated  in  a  few  in- 
stances by  long  distances,  constantly  repeated,  on 
either  machines  or  in  walking:  This  disease  is  far 
more  common  than  la  at  present  anticipated ;  (till, 
I  do  not  mean  to  say  that  it  is  caused  by  the  use 
of  the  bicycle  only  where  undue  exercise  is  taken 
for  great  distances ;  but  when  present  It  is  cer- 
tainly made  much  won*  If  the  person  so  affected 
take*  an  undue  amount  of  exercise,  but  not  so 
under  any  moderate  amount.  As  to  whether  tho 
bicycle  or  tricycle  is  most  likely  to  cause  rupture, 
or,  If  present,  aggravate  it,  I  should  think  that  tho 
tricycle  is  the  most  likely,  owing  to  its  more  open 
structure  a*  compared  with  the  bicydc,  and  also 
to  the  different  action  required  by  the  muscles. 
But,  taking  the  itictcIm  as  a  whole,  in  moderation 


opening  itself.  Snob  a  condition  may,  of  course, 
happen  to  men  of  weak  fibre  who  only  ride  mode- 
rately, and  is  naturally  incidental  to  tri  cycle 
riders  aa  wdl  as  bicyclists.  With  reference  to  the 
statement  that  Mr.  Westropp  knows  some  persons 
suffering  from  hernia  who  dispense  with  their 
trusses  when  riding  tricycle*,  it  is  only  necessary 
to  suggest  that  if  ha  ia  their  surgical  adviser,  hie 
should  inform  them  of  the  urgent  need  of  their 
trusses  being  worn  at  all  times  except  when  lying 
down,  since  even  tricycle-riding  can  hardly  bo  a 
good  alternative  for  truss-wearing." 

Another  correspondent  say* :  "  Whilst  on  the 
subject  of  bicycle-riding,  it  msy  be  interesting  to 
some  of  your  readers  to  be  informed  of  a  peculiarity 
which  occurred  to  me  some  years  ago,  when  prac- 
tising an  the  then  newly  Invented  machine.  It 
was  this.   When  I  became  tolerably  expert  at  the 


exercise,  I  invariably 
about  twenty  minutes,  that  my 
enormously— so  much  so  that 
to  the 


y  expert  l 
after  being  at  it  far 
left  thigh  swelled 
my  trousers  wen 
without  my  fenling  any 


t  it  prudent,  however,  to 
,  which  I  was  very  fond 
nether  a  similar  result 


pain 

discontinue 

of,  and  so  cannot  say  1 

would  happen  with  the  improved  bicycle  now  ia 
use.  I  may  add  that  I  am  a  fair  athlete,  a  good 
pedestrian,  and  I  ride  a  great  deal ;  but  in  none  of 
the*o  pursuits  have  I  experienced  even  a  tendency 
to  the  discomfort  above  mentioned." 

I  think  one  may  safely  say  that  in  bicycle  or 
tricycle- riding  there  is  no  more  risk  of  injury  than 
ia  any  other  exercise,  provided  always  that  do* 
e  taken  not  to  1 ' 


as 


absorb  the  liquid  anil  present  a  large  wet «' 

to  the  air,  which  is  being  driven  or  drawn  through 
it,  emerging  »o  loaded  with  vapour  aa  to  ignite 
when  a  light  is  applied.  This  method  may  be.soen 
in  use  to  famish  gas  for  illuminating  purposes, 
and  has  been  discussed  frequently  in  your  columns. 
If,  then,  it  becomes  possible  to  carry  a  store  of 
condensed  gas,  is  it  not  also  possible  to  apply  this 
to  the  propulsion  of  a  vehicle,  whether  tricycle  or 
any  cyder1  That  it  presents  grave  difficulties,  I 
have  sufficient  mechanical  knowledge  to  see.  When 
it  dawned  on  the  brain  of  some  wild  schemer  that 
it  was  possible  to  apply  steam-power  to  looomo- 


13 ut,  taking  the  exorcise  as  a  whole, 
it  is  perfectly  safe,  and  the  good  derived  from  it 
speak*  for  Itself  when  wo  look  at  a  collection  of 
bicyclist*  making  their  way  along  the  country 
roads,  looking,  without  exception,  as  jolly  and  in 
as  perfect  health  as  anyone  could  wish  to  be ;  and 
in  truth  they  are,  on  the  average,  the  healthiest 
set  of  athletes  in  existence." 

Dr.  Creswel),  of  Birmingham,  writes  :— "Mr. 
Westropp  i*  quit*  right  in  supposing  that  his  racing 
friends  are  suffering  from  varicose  vein*  through 
bicycle  -  riding.  In  fast  riding  it  necessarily 
follows  that  the  vein*  of  the  lower  extremity  are 
filled  faster  than  tho  aapbena  can  empty  them, 
and  aa  racing  man  are  of  necessity  much  oa  the 
track,  even  when  not  actually  competing,  it 
follow*  that  a  permanent  over- distension  of  the 
vein*  ensue*,  which  will  often  in  these  esses  be 
found  well  marked  as  far  up  a*  the  saphenous 


LONGEST    DAY'S  SOCIABLE 
TRICYCLB  BIDE  ON  BEOOBD. 

[20529.]— I  sxsm  you  the  following  account, 
taken  from  the  Waltall  Obmtr,  of  the 
day's  sociable  tricycle  rid*  on  record.  I  th 

can  be  no  doubt  that  at  an  early  period  a  "  I  

able  tricycle "  will  be  considered  a*  indispensable 
a  possession  in  every  household  as  a  pianoforte, 
and  productive  of  much  more  healthy  enjoy- 
ment:— 

On  Tuesday,  August  22nd,  at  12.6  a.m.  (Monday 
midnight),  Mr.  John  Hawkins,  jun.,  captain  of 
the  W.  and  D.E.T.  0.,  accompanied  by  his  wife, 
on  a  eooiable  tricyole,  made  by  Messrs.  Baylies, 
Thomas,  and  Co.,  Coventry,  also  another  gentle- 
man, a  member  of  the  club  on  a  Mia.  No.  1 
"  Excelsior  "  tricycle,  started  for  a  run  to  London 
and  Uxbridge.  The  roads  were  everything  that 
could  be  deaired,  and  the  wind  favourable.  Co- 
ventry was  the  first  stop,  which  was  rescued  at 
3.17  a.m.,  being  3  hour*  and  12  minute*  from  the 
start.  Half  an  hour  was  spent  here  for  refresh- 
ments, which  the  party  carried  with  them.  The 
next  stop  was  Daveutry  (4H  miles),  for  breakfast 
at  the  "  Saracen's  Head  "  ;  after  which  short  call* 
were  mad*  at  Towooster,  Stoney  Stratford,  and 
Hockliffe,  and  a  stay  of  two  hours,  from  four  to 
six,  at  the  Saracen's  Head,  Dunstable,  for  dinner. 
St.  AI ban's  was  reached  at  seven  o'clock,  when  the 
gentleman  on  the  single  tricycle  parted  company, 
taking  his  way  to  Uxbrido,  where  he  arrived  at 
11.30,  after  losing  his  way,  and  a  ride  through  the 
heavy  rain,  which  commenced  after  leaving  St. 
A 1  ban's.  One  hour  was  spent  at  the  Crystal  Palace 
Hotel,  St.  Alban'a,  by  Mr.  sod  Mrs.  Hawkins,  when, 
after  filling,  trimming,  and  lighting  up  lamps,  a 
start  was  made  at  eight  o'clock  in  a  heavy  down- 
pour of  rain  and  head  wind—it  having  changed. 
Barnet  was  reached  at  9.30,  where  it  was  decided, 
owing  to  the  rain,  to  stay  th*  night  at  th*  Old 
Salisbury  Hotel  (B.T.C.  house].  Distance,  about 
ll3mflea;  time  on  road,  21 J  hours;  riding  time, 
H  J  hours ;  weight  of  luggage  carried,  over  401b. 
Next  meaning  a  run  into  London  was  made  after 
breakfast.— On  Thursday,  August  24th,  at  12.15 
p.m.  1  mid  -day  I,  the  return  journey  was  commenoad 
from  Loudon  by  Mr.  and  Mrs.  Hawkins,  oa  the 
sociable.  Starting  -in  the  rain,  which  had  bean 
coming  down  daring  the  night  end  the  greater  part 
of  the  morning,  and  with  heavy  roads  to  face,  bat 


beinj 
was 


g  well  protected  by  Oossaroer  waterproofs,  it 
determined  to  see  what  could  be  done  in  bad 


and  on  heavy  roads.  Barnet  was  reached 
at  1.16,  and  dinner  partaken  of  at  the  Old  Salisbury 
Hotel,  which  occupied  until  2.  J6.  St.  Alben's  was 
pawed  through  at  3.40,  Dunstable  at  6.30,  and 
Hocklifle  reached  at  six  o'clock,  whore  tea  was  had 
at  a  friend  s  house.  From  bore  a  run  was  made  to 
Stoney  Stratford,  which  was  reached  at  eight 
o'clock,  and  one  hour  spent  at  the  Foresters'  Arm*. 
Leaving  again  at  nine  o'clock,  the  Pomfret  Arm*, 
at  Towosstor,  was  next  stopped  at,  from  10.16  until 
eleven  being  spent  there.  When  continuing  through 
the  night,  except  for  short  stops  to  trim  and  refill 
lamps  and  partake  cf  refreshments,  Coventry  wa» 
passed  through  at  4.30,  and  a  call  made  at  Stone- 
bridge,  and  again  at  the  Throe  Horse  .Shoes— Small 
Heath  being  next  reached  at  eight  o'clock,  where 
breakfast  was  had,  and  a  stay  made  until  ten 
o'clock.  A  final  stage  was  now  made  to  Walsall, 
which  was  reached  at  11.30  (Friday  midday).  Dis- 
tance, 120  mile* ;  time  out,  231  oour* ;  tiding  time, 
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164  boure  ;  stoppages,  7}  boon ;  both  partial  feel- 
ing well  after  their  ride.  Too  much  praise  cannot 
bn  given  to  the  machine,  which  answered  admirably, 
every  hill  being  ridden  on  the  return  journey.  Run 
fell  the  greater  port  of  the  way  ;  the  wind  blew  on 
the  Watt  aide,  being  neither  for  or  against  the 
riden ;  but  the  road*  were  very  heavy  all  through, 
and  oooarionally  during  the  night  very  heavy 
ahowen  were  enoountered. 

».  jr.  i* 


the  actual  work  accomplished  by  fast  express  loco- 
motive*. At  the  raoant  meeting  of  the  Master 
Mechanics'  Association,  held  at  Niagara  Kails,  Dr. 
Dudley  eonununieatad  a  paper,  in  which,  among 
other  statement*,  I  find  that  the  resistance  of  long 
and  heavy  trains  is  aaid  to  be  much  less  than  that 
given  by  the  latest  formulas.  As  the  paper  will 
doubtless  be  of  Interest  to  some  of  your  readers,  I 
make  an  abstract,  with  a  request  that  Mr. 
Cohort  or  some  other  of  your  readers  will  kindly 

S whether  the  following  is  true:— "The  Swiss 
German  locomotives  are  reported  to  carry  from 
ludb.  to  l»01b.  pressure  as  a  rule,  with  exceptional 
ones  at  226." 

In  his  paper,  then,  Dr.  Dudley  said  that  the 
practical  performance  of  tho  American  fast  express 
locomotive  of  to-day  far  exceeds  what  was  thought 
possible  ten  years  since,  and  we  know  from  experi- 
ence that  the  improvement*  constantly  being  made 
will  increase  its  speed  for  heavy  trains.   If  the 


urease  it*  spood  lor  heovy 
regard  to  fast  ten  and  twslve 
all  collected  it  would  leave  no  doubt  a*  to  the  ability 
to  nm  them  60  miles  per  hour,  on  nearly  level 
roads,  or  five  and  six  oars  at  GO  miles.  Having 
drawn  with  my  dynegreph  oar  fast  express  trains 
upon  various  roads,  I  present  a  brief  tabulation  of 
part  of  a  trip,  showing  the  performance  of  an 
ordinary  Locomotive  upon  a  train  composed  of  three 
8- wheel  and  six  12- wheel  oars ;  weight,  260  tons ; 
total  weight  of  locomotive  ready  for  the  start, 
12C.0OOU).,  distributed  a*  follows:  Tender, 
M.OOOIb.;  engine,  72,0001b. ;  48,0001b.  being  upon 
the  drivers,  which  were  Oft.  in  diameter ;  cylinders, 
17m.  by  2  tin. ;  steam -pressure  gauge  »st  at  1361b. 
The  first  column  shows  the  number  of  mile*  j  the 
second,  the  time  of  run  in  minute*  and  second* ;  the 


third,  speed  in  miles  per  hour ;  the  fourth,  velocity 
of  the  wind  in  miles  per  hour ;  the  fifth,  approxi- 
mate grades ;  the  sixth,  ft.  -lbs.  of  work,  shown  by 
the  rfynametrical  curve,  in  drawing  the  cars  per 
mile ;  the  seventh,  ft.-Ibs.  per  minute  expressed 
in  h.-p.  ;  the  eighth,  approximate  calculated  ft- 
1b.  of  work  required  to  move  the  locomotive  itself, 
expressed  in  h.-p. ;  the  ninth,  the  sum  of  columns 
seventh  and  eighth.  Column  eight  will  vary  with 
every  locomotive,  and  could  only  be  determined  by 

It  is  not  necessary  to  give  this  table ;  bat  I  pick 
out  a  few  of  the  figures,  choosing  those  relating  to 
parts  of  the  journey  where  the  line  was  level. 

At  the  fifth  mile  tho  speed  wat 507,  and  theft- 
lb.  of  work  per  minute  expressed  in  h.-p.  amounted 
to  382  ;  the  approximate  calculated  work  required 
to  move  the  locomotive  was  406  h.-p.,  to  that  the 
total  power  exerted  by  the  locomotive  was  pro- 
bably 783  h.-p.  At  the  eleventh  mile,  tho  speed 
was  63-80,  the  work  shown  by  the  dynaroetrioal 
i  316,  and  the  calculation  for  the  engine  447, 
total  of  763  h.-p.  At  the  seventeenth 
52  89,  the  curve  showed  371,  and  the 
calculation  for  engine  was  443  (difference  being 
produced  by  the  wind,  which  in  former  case  bad  a 
velocity  of  4  2,  as  compared  with  3),  m«Hr,g  a  total 
of  814  h.-p.  All  those  are  on  the  level.  I  now 
take  two  (the  highest  speeds}  on  down  gradient*. 
At  ninth  mile,  speed  63  70,  wind  velocity  five  miles, 
gradient  8ft.  down,  the  curve  gave  319,  the  calcu- 
lation for  engine  483  :  total,  802.  At  twenty- 
third  mile,  speed  63-70,  wind  3,  gradient  10ft.  down, 
curve  gave  333  ;  calculation  for  engine,  4C2 :  total, 
7». 

In  starting  the  train,  the  locomotive,  says  Dr. 
Dudley,  would  record  [a  tension  of  1 1,0001b.  to 
1 2,0001b.  for  100ft.  to  200ft.  of  distance,  then  by 
Knk-ing  up  tho  cut-off  and  other  causes  would  re- 
>  to  2,8001b.  to  3,0001b.  when  tho  speed  of  60 
I  attained  in  tho  filth  mile.  As 


hour,  the  percentage  of  (Hp  not  exceeding  1 J  per  I 
cent.  The  great  and  substantial  improvement  in 
the  permanent  way,  of  late  years,  permit*  a  higher 
percentage  of  adhesion  than  formerly.  One  of  the 
most  important  features  shown  in  the  tabulations  ! 
isthe  quick  ateam- generating  capacity  of  the  bailer ; 
800,  900,  or  1,000  h.-p.  developed  in  tho  brief  time 
of  one  minute  may  be  expressed  in  figures,  but  the  . 
mind  fail*  to  gain  any  adequate  conception  con- 
ception of  tho  enormous  power.  At  1351b.  iteam 
pressure,  3001b.  or  3381b.  of  water  will  be  evapo- 
rated per  minuto  with  a  consumption  of  40lb.  or  | 
601b.  of  coal ;  this  requires  a  very  rapid  generation 
of  heat,  and  its  quick  absorption  by  the  water. 
Owing  to  tho  largo  amount  of  heat  which 
is  absorbed  by  the  water  before  It  makes 
any  pressure  of  steam,  a  leas  proportion  of 
heat-unit*  is  required  to  do  the  work  at  high 
pressure*  than  low,  therefore  tho  rate  of  tranxmis- 
sion  per  minute  will  be  less  for  the  heating  surface*. 
In  drawing  fast  and  heavy  trains  on  various  roads, 
the  greatest  difficulty  in  making  time  has  been  want 
of  steam.  There  are  to  many  contingencies  which 
may  daily  arise  ef  winds,  storms.  Arc,  that  provi- 
sion must  be  made  for  a  greater  capacity  than  is 
required  for  ordinary  occasion*.  In  observing  what 
the  train  resistance  would  be  for  the  above-men- 
tioned train,  about  111b.  par  ton,  it  must  not  be 
concluded  that  this  would  also  be  true  of  any  other 
weight  of  tram ;  the  resistance  of  the  tame  number 
and  class  of  ears  increases  in  samo  ratio  at  the 
speed  increase*,  and  as  we  increase  the  tonnage 
number  of  cars  the  amount  per  ton  decrease*. 
Another  important  element  of  train  resistance  it 
the  condition  of  the  track.  Having  upon  my 
instrument  apparatus  for  mechanically  determining 
the  condition  of  the  track,  it  is  found,  even  on  the 
best  roads,  each  mile  cannot  be  in  equal  condition, 
owing  to  increased  wear  and  quality  of  rail.  On 
grades  is  this  especially  the  case,  and  at  station* 
where  many  trains  stop  and  start.  Experiment* 
upon  all  classes  of  passenger  trains  ore  too  limited 
to  give  any  reliable  formulas  for  general  use. 

The  facta  above  noted  show  what  an  enormous 
increase  in  power  it  required  with  increased  speed, 
the  total  for  the  train  above  described  being  only 
690  h.-p.,  at  a  speed  of  38  3,  while  on  a  slightly 
greater  falling  gradient  it  was  818  L.-p.  at  62 -89 


out  then ;  but  why  should  they  not  be  whenever 
there  it  a  possibility  that  the  signals  are  not  dis- 
tinct? In  clear  weather  Sykea's  syiitera  seems  to  be 
as  perfect  at  we  are  likely  to  get  semaphore  sig- 
nalling ;  bat  it  is  surely  not  up  to  tho  want*  of  the 
19th  century  later  days,  and  will  probably  perish 
when  the  electric  system  i*  brought  into  use. 
There  is  no  mechanical  difficulty,  there  cannot  be 
any  electric  difficulty,  in  indicating  the  state  of  the 
road  right  under  the  note  of  the  driver  as  it  were, 
and,  sooner  or  later,  some  inch  system  mutt 
be  adopted.  I  have  been  amused  in  looking  over 
tho  recent  lists  of  patent*  to  find  that  a  number  of 


the  speed  increases  the  resistance  of  the  air  against 
the  looo  motive  becomes  greater,  and  more  of  it* 
own  power  i»  required  to  move  Itself,  and  lets  can 
be  used  to  draw  tho  oars.  The'  increased  ft. -lb. 
of  work  hi  the  first  four  miles  show  less  than  one 
half  of  that  required  to  overcome  tho  inertia  of  the 
train  for  the  speed  of  60  miles  per  hour.  Inertia  is 
an  important  element  of  train  resistance,  especially 
on  local  trains,  at  it  limits  tho  speed  for  short  runt, 
and  most  be  considered  in  choice  of  locomotive  for 
the  tunica.  In  starting  a  train  the  working  ad- 
hesion of  the  steel-tired  drivers,  on  dry  steel  rail, 
it  usually  above  33  per  cent,  of  the  weight  upon 
them,  and  reduces  at  the  speed  Uicreases,  but  in 
what  ratio  bat  not  been  ascertained  by  experiment ; 
8  to  20  per  cent,  ha*  boon  obtained  at  60  miles  per 


[20531.]— I  AX  rather  surprised  that  to  few  of 
your  correspondents  have  replied  to  my  "  chal- 
lenge," if  I  may  to  name  it,  and  rather  disappointed 
that  no  driven  (who  are  really  the  persons  interested 
'  have  lent  us  the  benefit  of  their  criticism 
expressed  the  opinion  that  twenty 
years  hence  the  present  signals  will  be  relegated  to 
the  limbo  of  abandoned  things ;  but  just  now  that 
is  only  an  opinion,  and  the  question  is  whether  one 
position  of  the  semaphore  would  not  answer  all 
purposes.  By  "  one  position,"  I  moan  the  46%  or 
"clear,"  tho  arm  within  the  post  being  regarded 
as  no  position  at  all.  By  this  arrangement  you 
get  rid  at  once  of  half  the  alack,  through  varia 
Won*  of  temperature,  and  at  I  think,  also  remove 
aU doubt*  at  to  whether  a  signal  I*  "off  "or  "on." 
Mr.  Stooke,  who  courteously  replies  on  p.  695,  gives 
us  the  recognised  answer  to  my  suggestion ,  that 
there  would  be  delay  in  waiting  for  the  distance 
signals,  which  in  some  districts  would  moan  a 
serious  loss  of  time.  That  I  regard  as  one  of  the 
defects  of  the  present  system  of  signalling ;  there 
is  no  indication  which  would  enable  a  driver  to 
know  whether  he  may  come  on  full-speed  or  only 
cautiously,  and  I  think  that  in  practice  there  would 
be  very  little  difference  with  tho  arm  within  the 
poet  or  put  to  "  on,"  for  m  each  case  the  driver  might 
past  the  distant  cautiously  and  be  ready  to  poll  up 
before  reaching  the  home  signal.  That  ho  could  do 
readily  with  the  Westingbouse  brake.  The  tng 
geetion  I  have  put  forward  does  not  involve  any 
radical  change  at  all,  when  you  come  to  think  of 
it,  for  it  only  obviates  the  90'  signal  by  abolishing 
it,  and  loaves  the  45°  at  tho  clear,  just  at  it  it  now. 
The  advantage  would  be  that  it  does  away  with  the 
necessity  for  allowing  for  compensation  a*  regard* 
slack,  at  least  to  the  extent  now  requisite,  with 
line  clear  the  semaphore*  would  be  pat  out  to  46' 
or  thereabout* ;  with  tine  blocked  the  arm  would 
be  within  the  post,  and,  in  the  absence  of  a  signal, 
the  driver  would  receive  an  order  to  stop  or  to 
come  on  cautiously,  just  as  it  is  at  present.  This, 
however,  is  a  mere  detail,  and  does  not  touch  the 
revolution  which  may  fairly  be  expected  shortly  in 
railway  signalling.  I  mutt,  however,  join  issue 
with  Mr.  Stooku  sbout  tho  arm  within  the  post  in 
foggy  weather.  No  doubt,  an  arm  projecting  from 
a  post  it  in  foggy  weather  more  definite  than  a 
mere  post ;  but,  looking  to  the  Homtey  accident,  I 
contend  that  in  foggy  or  even  misty  weather  the 
companies  are  not  justified  in  leaving  to  much  to 
the  driven.  I  have  a  lively  recollection  of  being  at 
a  London  suburban  station  when  the  metal*  could 
not  be  teen  at  I  walked  on  the  platform,  and  the 
driven  called  out  to  the  signalman  for  instructions, 
saying  lliat  they  could  uot  see  oven  the  posts,  lot 
Of 


strikes  a  gong."  Many  pounds  have  been  thrown 
into  the  ooffen  of  the  Patent  Office  over  that  idea- 
it  it  can  be  called  an  idea,  and  the  tint  loss  it  it  to  be 
hoped  it  the  last,  for  certainly  no  railway  company 
would  pay  royalty  for  such  an  invention,  which  it 
almost  at  old  as  railways  themselves.  Sir  David 
Salomon's  idea,  and  tome  I  taw  at  the  Crystal 
I 'slice  Exhibition,  were  much  better  (I  belleva 
they  have  been  fully  described  in  these  columns) ; 
but  a*  they  involve  the  adoption  of  a  central  insu- 
lated rail,  I  am  afraid  there  is  little  chance  of  their 
being  adopted.  I  hoped  that  tome  of  those  gen- 
tlemen who  exhibit  to  absorbing  a  desire  to  learn 
tho  numbers  and  weight*  of  locomotive*  on  our 
principal  lines  would  have  favoured  us  with  their 
views  of  railway  signalling,  which  is  of  far  greater 
Importance;  but  unfortunately,  like  the  driven, 


they  apparently  have  nothing  to  say,  and  we  can 
otdy  suppose  that  they  view  the  existing  system 
a*  tie  boat  that  could  be  adopted- 
Hun.  Dor. 


THE  CONTINUOUS  BRAKES  RETURN. 

[20532.1 -RiCFTOBTJro  t.  Mr.  Strctton's  letter  (No. 
204  »C,  Vol  XXXVI.),!  find  that  no  mention  it  made 
of  the  Great  Eastern  Rad  way's  removal  of  theHmith't 
Vacuum  Brake  from  three  engines  this  year  (Not. 

and  300),  and  replacing  it  with  tho  West- 
Inghouse.   Also  their  train  fitted  with  Barker's 


THE 

TRAMCAK 

[20533.]— Tsml 
running  very  successfully  in  Nan  tot  for 
yean,  is  about  to  be  introduced  into  London,  the 
route  chosen  bemg^from  King'e^cross^vie  the  Cole- 

ifis  suomssBB  wemay'tbortly  tee  a  great  change 
come  over  the  whole  of  the  tramear  traffic  of  the 
metropolis. 

In  his  paper,  road  before  the  British  Association, 
Sir  F.  B  ram  well  gave  a  general  description  of  th* 
Mekarski  car;  but,  to  far  a*  I  can  find,  did  not  state 
the  weight,  which,  considering  that  it  carries 
engines  and  several  reservoirs  for  air,  which  mutt 
necessarily  be  fairly  heavy,  is  a  rather  important 
point-  According  to  Sir  F.  Oram  well,  the  "  automo- 
biles," at  be  calls  them,  are  under  the  most  complete 
control.  I  found  (he  says),  after  a  very  short 
observation,  that  I  could  drive  without  any  diffi- 
culty, and,  at  a  matter  of  fact,  they  stop  to  pick  up 
and  tot  down  passengers  just  as  a  hone  tramcer 
would  do.  Nothing  can  be  more  satisfactory  to  the 
oessengan  and  to  the  public  generally  than  the  per- 
formance of  these  "automobiles."  There  Is  no 
smoke,  no  small,  no  puffing,  no  escape  of  steam. 
Tho  exhaust  air  is  let  into  a  box  between  the 
engines,  and  from  this  escapes  quietly  just  above 
the  level  of  the  road.  The  impression  conveyed  to 
the  mind  on  first  teeing  one  of  these  "  automo- 
biles" It  that  an  ordinary  hone  car  hat  been 
allowed  to  run  away  down  a  hill  of  a  sufficient 
gradient  to  keep  the  ear  in  motion.  The  mode  of 
working  is  to  use  the  "battery  "  only  when  on  the 
level,  and  to  keep  the  "  reserve  "  for  a  bad  bit  of 
road,  or  tor  a  rite  over  tome  bridge*  which  have  to 
be  traversed,  and  thus,  although  the  pressure  in  the 
"  battery  "  may  bo  getting  low  when  nearing  home, 
the  "  i ossrve  "  it  always  there  to  aid  over  a  diffi- 
cult place.  The  locomotive  is  able  to  make  the 
journey  oat  and  home,  7}  miles  (that  is  at  Nantes), 
without  needing  any  replenishment  of  the  sir,  but 
the  "  automobile  "—which,  on  reaching  the  term!  - 
nation  of  its  ontward  journey,  hat  had  tho  pressure 
in  the  "battery  "  lowered  from  30  atmospheres  to 
12  atmosphere*  (the  "reserve"  being  intact)  — 
takes  a  partial  charge,  raising  tho  pressure  in  the 
battery  to  22  atmospheres.  At  the  principal  depot 
|  the  first  pump  compresses  from  atmospheric  density 
to  six  atmospheres  absolute,  while  the  second  draws 
from  the  first  and  compresses  to  30  atmospheres 
absolute.  On  the  arrival  of  an  "  automobile " 
opposite  the  depot  it  run*  on  a  turn-table  and  is 
then  driven  into  the  (tiling  shed.  This  is  alongside 
tho  engine-house,  and  in  the  partition  wall  are 
fixed  six  sot*  of  filling-pipes  with  their  ttop-oockt: 
A  certain  quantity  of  the  water  is  run  out  of  the 
"  hot  put/'  and,  while  tut  it 
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compressed  air  connection  and  the  steam  connec- 
tion! are  being  made.  The  connections  oontilt  of 
copper  pi  pel  bent  into  one  or  two  tami  of  a  helix, 
nuto  givo  (ohm  elasticity.  These,  bj  mean*  of 
unions  at  their  ends,  are  oonplcd  to  the  fixed  valves, 
and  to  the  valve*  on  the  "  automobile."  The 
valves  are  opened  and  the  air  is  charged  in  while 
the  steam  11  sent  up  through  the  water  which 
remains  in  the  "  hot  pot"  Six  to  right  minutes 
euflic*  (or  this  operation,  bat  ten  minutes  aio  an 
exooss  allowance. 

Sir  F.  B  ram  well  was  enabled  to  tako  indicator 
diagram*  from  the  engines  and  the  pumps,  and  was 
surprised  to  find  that  as  much  as  82  per  cent  of 
the  gross  indicated  homo-power  in  the  steam 
piston  reappeared  in  the  pistons  of  the  compressing 
pumps,  so  that  the  friction  of  the  engine,  the  power 
absorbed  in  working  its  condenser  air-pump,  and 
the  friction  of  the  compressing  pumps,  only 
amounted  to  18  per  cent,  of  the  total  gross  indicated 
bone-power.  He  bad  no  means  of  obtaining 
diagrams  from  the  engines  of  the  "  automobiles, 
themselves,  and  cannot,  therefore,  say  what  was 
the  power  given  forth  by  the  compressed-air 
engines.  It  would  appoar,  however,  from  informa- 
tion given  him,  that  the  cost  of  working  is  somewhat 
less  than  that  of  horsepower,  and,  if  this  be  so, 
then  on  various  grounds  the  eomprcsard-alr  system 
is  to  be  preferred.  It  is  cleanly,  it  is  trustwurthr, 
and  above  all  it  does  away  with  the  fearful  waste 
of  animal  life. 


As  it  is  not  possible  to  put  turntable*  in  the 
publio  road  at  King's-cross  end  of  the  proposed 
journey,  it  hits  boon  nrcremry  to  construct  the  oar 
so  as  to  run  either  end  first,  and  thus  the  long 
standing  platform  at  tho  rear  end  of  tho  Nantes 
"automobile"  has  been  suppressed,  and  the 
passrngsrs,  who  at  Nantes  stood  on  this  platform, 
are  iu  London  to  be  carried  on  the  roof.  The 
engines  also  have  been  removed  from  the  end  of  the 
under  frame,  and  placed  in  tho  middle.  Tho  Board 
of  Trade  limitation  of  extreme  width  made  it  very 
difficult  to  obtain  space  for  working  the  link- 
motion  by  means  of  eccentrics  placed  on  a  return 
crank  ;  and  Sir  F.  Bramwell  availed  himself  of  the 
extremely  ingenious  v.ilvo-gttar  of  Mr.  Joy,  where 
the  motiun  is  obtained  from  the  connecting-rod, 
and  is,  therefore,  in  the  plane  of  the  centre  of  the 
cylinder.  8.  O. 

SMALL  DYNAMO  MACHINKS. 

120234  ]—  Thb  other  day  I  saw  one  of  Mr. 
Patrick's  small  dynamo  machines  at  work.  On* 
man,  treading  with  his  foot,  was  able  to  produce 
with  this  machine  a  current  powerful  enough  to 
tight  four  incandescent  lamp,  of  10  oandles  each. 
The  machine  is  neatly  made,  and  strong,  and 
probably  good  for  the  lecture-room  or  laboratory. 

This,  and  all  the  other  cheap  small  dynamos  now 
in  the  market,  has  two  field  magnets  with  cast-iron 
cores,  and  a  Seimena  armature  of  the  old  typo. 
There  are  only  two  brasses  un  the  commutator,  and, 
as  there  are  only  twu  impulses  of  induction  and  two 
reversals  of  current  for  each  revolution,  all  such 
machines  must  be  made  to  ran  at  an  excessively 
high  speed -vis.,  from  2,000  to  4.000  revolutions 
per  minute.  If,  then,  such  a  machine  is  wanted  for 
the  electric  light,  and  run  by  steam  or  gas-power 
far  any  length  of  time  at  that  high  speed,  the 
-  becomes  greatly  heated  and  injured 
It  is  for  this  reason  that,  in  Mr.  Ltdd's 
.  lamoi  of  thia  type,  a  current  of  cold  water 
is  constantly  circulated  round  the  armature  In  order 
tokespitoool.  But  this  artificial  cooling  of  the 
armature,  or  rather  the  beating  of  the  water  caused 
thereby,  results  in  a  great  loss  of  energy.  Those, 
therefore,  who  want  small  dynamos  for  electro- 
plating, electric  lighting,  or  other  continuous  work, 
and  ran  their  machines  by  power,  most  have 
hines  with  compound  commutators,  in  which 
"reversals  of  current  take  place  for  each 
~ '  i  which  the  armature  is  made  up  In 
Such  machines  need  not  be  driven 
at  a  speed  higher  than  1, 500  revolutions  per  minute. 
Ere  long  there  will  probably  be  Improved  machines 
•old  whose  speed  of  revolution  dues  not  exceed  800 

t.  w.a 


r2053fi.J-BWaMW<l  to  vour  article  on  this 
subject  last  week,  would  "  Sigma  "  or  some  other 
electrician  kindly  explain  what  would  be  the  re- 
sult of  a  leakage  of  current  into  the  earth  t  I  out 
from  an  American  paper  the  following,  which 
appear,  to  me  to  bo  largely  dosed  with  the  re- 
porter's imagination  : — "A  carious  accident 
happened  last  week,  more  amuririg  than  serioui. 
It  was  noticed  that  horses  paisiog  through  Nassau- 
street,  near  Ann- street,  sprang  as  if  frightened 
when  passing  over  a  particular  spot.  It  afforded 
much  amutoment  for  the  crowd  which  quickly 
gathered  after  the  manifestations  began,  until 
somebody  guessed  that  the  hones  were  gat- 
ting  shocks  from  leaks  iu  the  electric -light  con  - 
This  proved  correct,  for  the  fan  ceased 
1  off.  The  investiga- 


tion which  followed  showed  that  an  earth  current 
had  been  accidentally  established  between  two 
groundings— one  through  a  loose  cap  on  tho  end 
of  a  service-pipe  to  a  house  near  the  scene  of  the 
trouble,  and  tho  other  through  a  light-wire  at- 
tached to  a  gas-pipe  in  a  building  some  distance 
away.  The  jarring  caused  by  heavy  trucks  pass- 
ing the  bouse  containing  the  service-pipe  with  a 
loose  cap  on  its  end  caused  intermittent  com- 
munication between  the  ends  of  the  conduct- 
ing rods  and  the  iron  protecting  tubes  in 
which  they  are  placed.  The  latter,  in 
direct  contact  with  the  damp  earth,  diffused  a  part 
of  the  current  intermittently  along  the  lino,  which 
is  only  20iu.  or  so  below  the  surface.  At  the  spot 
where  the  horses  were  frightened  was  a  short 
length  of  dry  earth,  around  which  the  intermittent 
current  passed  through  the  animals  when  their  fore 
and  hind  feet  ware  on  the  damp  earth.  Hones 
seem  more  sensitive  than  men  to  the  current,  for 
_ 

same  spot: 
variometer 


fixperimentiug  with  bare  hands  connecting  the 
same  spots  failed  to  detect  any  current.   The  gal- 
however,  showed  a  feeble  current— of 


BsaBOifaBLK  Wbxb  (47991).— I  cannot  see  any- 
thing ambiguous  in  the  usual  clause  as  to  wear  and 
tear,  and  have  no  doubt  that  it  applies  to  both  the 
house  and  the  fixtures  therein.  It  seems  to  me 
that  any  other  construction  would  be  absurd  and 
ungrammatic.il,  and  I  have  never  had  to  fine  a 
point  raised  before  with  so  little  reason. 

Fred.  Wetherfield,  I 

2,  Orceham -buildings,  Guildhau. 


or  eight  cells  of  a  common  battery.  The 
it  was  due  to  tho  carelessness  of  a  hurried 


Assuming  this  to  be  all  true,  can  anyone  explain 
why  the  current  should  leave  the  earth  to  enter  the 
bodies  of  horses,  and  then  return  to  the  earth 


again?  It  reads  to  me  very  much  like  an  in 
of  the  enemy.  I  can  understand,  to  the  case  of 
electric  rail  trays,  where  the  current  is  conveyed  by 
the  insulated  rails,  horses  may  get  a  shock  by 
stepping  on,  the  UMtola ;  bat  this  New  York  cosrs 


LEGAL  B  K  PLIES. 

[20.536.]— Botroirr  ob  Nor?  (47942)— Is  thto  case 
there  d<w*  not  seem  to  have  been  a  complete  con- 
tract of  sale.  If  one  offer  another  a  price,  for  a 
certain  article,  and  that  be  accepted,  although  this 
is,  in  one  sense,  an  agreement  fur  a  sale,  it  is  not 
tn  law  a  binding  contract  of  sale,  unless  something 
more  be  done  by  the  parties,  such  as  delivery  of  a 
portion  or  part  payment.  Even  at  common  law, 
therefore,  from  the  case  aa  stated,  I  think  there 
was  ao  sale ;  but  if  the  machine  was  worth  mare 
than  £10,  and  there  was  nothing  in  writing,  no 
action  could  be  brought  by  the  Statute  of  Frauds. 
For  these  reasons  I  think  the  bargain  fell  through, 
and  there  is  an  end  of  the  matter. 

Copibioht  :  FBOTOOHArn  (47944).— Presuming 
tho  photograph  to  bo  registered,  ana  to  bear  upon 
each  copy  tho  name  and  address  of  the  proprietor, 
as  required  by  the  Act,  it  would  clearly  be  an  in- 


LlQClDATfox  (47962).— If  the  receiver  or  trustee, 
in eanylng  on  the  bankrupt's  buainess,  uses  the 
materials,  he  will  be  liable  to  pay  for  them,  and  so 
the  querist  will  bo  safe.  But,  otherwise,  tho  ma- 
terials, being  in  the  possession  of  the  debtor  at 
the  time  of  bis  failure,  would  form  part  of  bis 
estate,  unless  it  could  be  shown  to  be  the  custom 
of  the  trade  in  question  that  materials  should  be 
so  intrusted  to  him  by  othen  -whieh  raises  difficult 
points  of  law,  and  rests  upon  facts  not  stated. 

Will:  Hhr-at-Law  (47963).-The  devise  to  B. 
vested  the  remainder  in  him  immediately  after  the 
testator's  death,  aud  therefore  ho  could,  and  did, 
lawfully  devise  the  property  to  his  wife  Mary. 
Presuming  sho  died  without  a  will,  her  hein,  and 
hsn  alone,  are  the  persons  entitled  to  the  property. 
The  fact  that  Jane,  the  tenant  for  life,  is  sot  dead 
does  not  touch  the  question,  as  she  had  no  power 
over  the  remainder  vested  in  B. ;  neither  has  the 
eldest  sod  of  A.  any  claim,  because  his  father,  by 
a  valid  and  well-drawn  will,  gave  the  property  to 
his  sou  B.  Property  aud  possession  are  distinct  ia 
law,  and  B.  had  the  property  in,  though  not  the 

S caseation  of,  the  estate,  which  ha  gave  to  bis  wife 
lary,  and  which  must  descend  to  her  heirs. 

Liability  fob  Ivjubt:  Employee  (47939). — 
Under  the  Act  of  1881  an  employer  can  only  be 
made  liable  for  injury  arising  through  defective 
plant  (as  this  would  be)  if  the  defect  were  cause*  by 
his  negligence,  or  that  of  his  foreman  or  aervant. 
Hero  there  aeema  to  be  no  evidence  of  such  ne- 
gligence), as  the  van  was  hired  from  a  contractor.  The 
querist  can,  therefore,  only  sue  the  contractor, 
baaing  his  action  upon  the  ground  that  the  v  m  sup- 
plied was  not  fit  for  the  purpose.  The  amount  to 
claim  must  depend  upon  tbo  extent  of  the  injury, 
at  which  I  cannot  guess.  In  actions  against  em- 
ployers under  the  Act,  it  must  be  first  proved  that 
notice  of  the  accident  waa  given  within  six  weeks, 
and  that  the  summons  itself  waa  issued  within  six 
months  after  it  happened. 

BaTTjto:  Clcti. house  (47970).—  As  Urn  club- 
house in  question  would  not  come  under  the  dett- 
nition  of  a  purely  scientific  or  literary  Institution 
within  the  meaning  of  the  Act,  I  do  not  see  upon 
what  ground  it  can  claim  to  bo  exempted  from 
paying  poor-rates,  4c 3.  That  it  was  never  charged 
before  ia  no  argument  t  bat  tho  question  can  bo 
cheaply  and  quickly  raised,  by  appeaijqg. 


SEP  ABATING  SILVEB  FHOK  ALLOYS. 

(20537.)— Tub  following  simple  method  of  separ- 
ating silver  out  of  alloys  may  be  useful  to  those  who 
dabble  in  photography  and  electro-metallurgy ;  and 
aa  it  forma  a  supplement  to  some  replies  whioh  have 
recently  appeared,  you  can  possibly  find  a  corner 
for  its  insertion. 

The  process  is  described  by  Herr  Solthien :— The 
silver- holding  alloy  or  metals  are  dissolved  in  the 
least  possible  quantity  of  crude  nitric  acid.  The 
solution  is  mixed  with  a  strong  excess  of  ammonia 
and  filtered  into  a  high  cylinder,  provided  with  a 
stopper.  A  bright  strip  of  copper,  long  enough  to 
project  beyond  the  liquid,  is  next  introduced,  which 
quickly  causes  separation  of  pure  metallic  silver, 
'the  red  action  is  completed  in  a  abort  time,  and  the 
reduced  surer  is  washed,  first  with  some  ammoniacal 
and  then  with  distilled  water.  The  more  amraoui- 
acal  and  concentrated  the  solution,  the  more  rapid 
the  redaction.  The  strip  of  copper  should  not  be 
too  thin,  as  it  is  considerably  attacked,  and  any 
tittle  particles  which  might  separate  from  a  thin 
sheet  would  con  tarn  mate  the  silver.  The  operation 
is  ao  simple  that  it  seems  preferable  to  all  others  for 
such  operations  aa  the  preparation  of  nitrate  of 
silver  from  old  coins,  Any  accompanying  gold 
remains  behind  during  the  treatment  of  the  metal 
or  alloy  with  nitric  add.  chloride  of  silver  (produced 
by  the  impurities  [IIC1]  in  the  nitric  acid)  ia  taken 
up  by  the  ammoniacal  solution,  like  the  copper,  and 
is  also  reduced  to  the  metallic  state  ;  and  whatever 
other  metal  is  not  left  behind,  oxidised  by  the  nitric 
acid,  is  separated  aa  hydrate  (as  toad,  bismuth)  ou 
treating  with  ammonia.  Any  arsonists  which  may 
have  psaaed  into  the  ammoniaoal  solution  is  not 
decomposed  by  the  copper.  V.  V.  R 


BLUE  PROCESS  OF  COPYING 
»  KETCHES. 

L 20038.]—  On  page  306  of  your  last  volume,  Mr. 
T.  G.  Da  Pont,  of  Wilmington,  Delaware,  gavo  a 
description  of  bis  method  of  making  astro,  sketch ea 
with  the  blue  process,  but  did  not  explain  the  pro- 
cess he  employs  definitely.  I  have  no  doubt  that, 
for  making  sketches  of  star  positions,  the 
is  an  excellent  one,  aa  it  ia  for  other  put 
your  readers  may,  therefore,  be  glad  of  t 
uig  detailed  nietnod  !— 

Pat  forty  grammes  of  citrate  of  iron  and  ammo- 
nium, forty  grammes  of  f  erricyanide  (red  pruaaia-ta) 
of  potassium ,  and  one  and  a  half  pint  or  distilled 
water  into  a  glased  stone  Jar,  or  into  a  bottle  pro- 
tected by  a  coating  of  asphalt  or  some  other  buck 
colour  impervious  to  light.  Tho  mixturo  must  be 
carefully  kept  from  exposure  to  the  tun  or  to  bright 
daylight.  When  dissolved,  apply  the  solution.  In  a 
place  only  faintly  illuminated  by  artificial  (yellow) 
light,  by  moans  of  a  broad  camsl's-hair  brush,  to 
one  side  ot  sized  paper,  and  dry  the  latter  in  the 
dark.  Place  the  drawing,  which  should  be  made 
on  transparent  paper,  upon  the  prepared  paper, 
face  down,  and  cover  it  with  a  sheet  of  perfectly 
clean,  rather  thick,  glass.  Tho  prepared  paper 
itself  should  lie  upon  several  sheets  of  soft  paper, 
so  aa  to  bo  rendered  sufficiently  elastic  to  be  pressed 
against  the  drawing  equally  in  every  place.  Now 
expose  the  surface  to  tho  direct  rays  of  the  sun  foe 
fifteen  minutes,  or  for  twenty  or  thirty  minutes, 
if  the  background  is  desired  to  be  darker.  Then 
remove  the  whole  apparatus  from  the  sunlight, 
take  off  the  drawing,  wash  the  prepared  paper 
thoroughly  with  water,  and  drj  it.  The  outlines 
of  tho  drawing  will  appear  white  upon  a  more  or 
less  dark-blue  background.  Copies  should  only  be 
made  if  bright  sunlight  is  available. 


120539]—!  iuvk  constructed  a  seconds  pen- 
dulum, according  to  Mr.  Warman's  Central  Contact 
principle,  copying  diagrams  figured  3  and  4,  aa 
given  in  the  English  Mjsciusrtc  of  December  90, 

1H31. 

So  far  aa  it  has  been  possible  to  rate  the  vibra- 
tions up  to  the  present  time,  tbo  performance  is 
decidedly  superior  to  that  ot  any  wooden  rod 
pendulum  constructed  on  the  u.ual  principle ;  and 
it  seems  to  not  only  demonstrate  beyood  a  doubt 
tho  necessity  for  central  contact  with  all  wood  rod 
pendulums,  but  to  exhibit  as  conclusively  the  con- 
siderable effect  of  heat  and  of  cold  in  the  dilating 
and  contracting  ot  metals— at  all  events  of  lead 
and  of  brass. 

If  Sir  Edmund  Beckett,  or  anyone  etse,  would 
like  to  see  the  pendulum  tn  action— as  applied  to  a 
very  beautiful  old  clock  of  inlaid  (maiquetriej 
woik— I  shall  be  very  happy  to  show  It. 

(i,  Veraow-plaoc,  Canterbury.  ^1 


[toppltmrnt  it  Iht  EyailSB  31ECJTJMC,  frpmltr  22,  IS32.1 
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WORK  OF  MR.  CALVERS  18;  MIRROR 
-MR.  8.  W.  BUBNlfAaa  DOUBLE 
8TAB8,  3 130  AQUtUE  SO.  A  248.  2  VUL- 
PECTJLJB,  1  Z  2M7.  0  068.  B.A  C 

G762,  1  CYONI,  i  2683.  t  AQUILJE,  O  Z 
387.  O  i  39S.  E  2800,  O  2  633,  ,5  04,  \ 
CVOHI,  3  307,  O  X  418.  •  EQOULEI, 
I  2741,  a  08,  a  60,  01  CYONI,  STELLAR 
PA  BALL  AX,  PBOPBB  MOTION  OF 
1830  OROOM3RIDOE,  3160,.?  74,  ,1 167- 
OYOMI  383.  a  75,  0  470,  fi  477,  J  379, 
a  881,  fl  277.  0  382,  B  A  0.,  7083,  ,5  386. 

[20540.]— I  tbxxk  Mr.  S.  W.  Buinhaai  for  hi* 
kiud  and  prompt  recognition  of  tho  work  of  Mr. 
Calver'*  mirror  in  Utter  20131.  No  doubt  It  U  true, 
M  Mr.  Bnrnhem  states,  that  a  large  reflector  hu 
rarely  been  totted  in  so  ktt«  a  manner  as  I  have 
tested  mine;  but  the  mere  I  tee  of  tho  performance 
of  Mr.  Calver*  a  handiwork,  the  mora  convinced  I 
am  that  It  only  requires  reuily  fine  atmospheric 
'itiona  to  euable  bis  atirror  to  do,  as  Mr.  13 arc - 
lays,  the  very  beat  work  in  the  field  of 
•  stir  obtCTTation.  Thia  month  I  have  had 
two  tolerably  Rood  nights— the  7th  and  8th.  cu 
which  I  made  nearly  all  the  measures  given  below. 
Many  of  them  are  Mr.  Bumbau's  own  discoveries, 
and  if  my  measure*  are  approximately  correct, 
■ever*!  of  them  will,  I  think,  torn  out  to  be  rapid 
and  interesting  binary  ayttem*.  It  U  unfortunate 
that  there  are  io  few  published  measures  of  Mr. 
Bumhxm'a  discoveries  to  servo  for  purpose*  of 
comparison.  Mr.  H.  S  idler  in  forms  me  that  M. 
Sir  urn  baa  promised  to  publish  the  measure*  ha  has 
made  of  thee*  difficult  and  inters  sting  rtare.  I 
hope  be  will  thortl;  do  ao,  and  thus  enable  ob- 
servers lo  concentrate  their  atlention  upon  thoae 
pairs  which  give  pp  miae  of  the  greatest  Interest 
Put  it  appears  that  since  Baron  Dembowski'a 
lamented  death  we  mast  look  chiefly  to  Mr.  Burn- 
ham  himself,  and  to  hia  fellow-countrymen  ou  the 
other  aide  of  the  Atlantic,  for  information  about 
the  movements  of  his  durcnverie*.  Would  that  our 
climate  enabled  us  more  tffectively  to  co-operate  ! 

The  following  are  the  measure*  which  I  em  now 
able  to  lay  before  your  readers  , — 


(i)  a  139. 


VtTTJ 

(J)  a 


59.  B.A.  19  7-   Maga.  6-7,  8. 


P  =  li9-5  D  o  1)72  Ep.  1875  60 
P  =  110-7  D  =  0-72  ,,  1*82.64 


2   Vulpoeulre.    It. A.  19  12. 
6  7,  9  6. 


Mags 


A  B  Dembowski  P  •»  126-0  D  -  1  83  Ep,  1I75-6 
A  B  Perry  F-U90D  =  2  17   „  1880  71 

A  B  I'.rry         P  =  121  0  D  =  I'M  „       2  63 

(3)  v  2515.  B.A.  19  32.  Mage.  6  2, 8  1,  8-6. 

1  gire  the  measure,  of  thia  and  the  following 
pair,  as  a  small  contribution  towarda  clearing 
the  confusion  th»t  eppeare  to  hate  existed 
regard  to  them. 


A  B  Perry  P 
AC  Parry  P 


320-0  D  »  it  CO  Ep.  1882  66 
170  0  D  =  31  10    ,,  '6ti 


2517.  R.A.  19  32.   Maga.  7  7,  9. 


A  B  Perry  P 
AC  Perry  P 


sa  333  0  D  -  21-65  Ep.  1882  06 
-oO 


3  658, 


m  o  jj  ■  12  io  „ 

B.A.C.  1782.   K.A.  19  39. 


6  6,  10. 


Mags. 


a 

Pejrj 


P  =  2*5  2  D 
P  =  286  0  JJ 


0o7 
0  61 


Ep. 


1878  6 
MM 


Thia  aUr  was  difficult,  aad  only  fairly  divided  ia 


(6) 
Thia 


of 
Cygni. 
one  of 


B.A.  1911 


Magi 


the  moat  eelebra'ed  binariee  in 
magnitude  of  the  companion  given 
above  ia  that  assigned  by  Mr.  Glodhill,  after  Z. 
Dawes  gave  it  aa  8  or  9.  Smyth  aa  9.  Dembowaki 
thought  it  variable,  both  in  colour  and  tnagnitudo, 
an  opinion  which  Dawea  appear*  not  to  have 
shared,  at  least  aa  regards  ita  brightness.  In  1823, 
Hi  and  South  could  not  aee  the  least  appearance 
of  the  companion.  Speaking  of  the  difficulty  of 
thia  liar,  Dawea  observea  that  it  ia  a  case  in  which 
'•  great  perfection  of  teleaoope  ia  of  far  more  im- 
portaace  than  large  aperture  beyond  about  6in."  ; 
but  Br.  die  remarks,  that  it  ia  "a  difficult  object 


even  with  an  8iin.  refractor,  and  teqnirea  a  tine 
state  of  atmosphere. "  Aa  far  as  my  experience 
goes,  the  difficulty  with  this  star  is  entirely  atmo- 
spheric. On  a  good  evening,  before  sunset,  the 
companion  atanda  out  widely  separated  from  its 
palmary.  Its  period  seems  not  to  be  accurately 
known.  Formerly,  it  was  thought  to  be  about  10 
but  thia  is  now  known 


in  to  be  very  much 
It  at  178  year,  and 
\tm  it  at  115  jeara. 


Hi 


P  =  710   D  =  2  50   Ep.  1783-72 
Perfectly  round."       „   1823 OO 


H,  and  Souih  * 

Dembowski  P  =  365-6 

Doner  P  =  313  7   D  =  I  53     „'      70  85 

a  P  =  Ml  fi  D  .  110     „       8  61 

Perry  P  =  3J8  0  D  =  P5G     „      82  05 

(7)     Z  2583.    -r  Aqui're.   It.A.  19  13.   Maga.  0, 
Ctt,  11. 

AC  was  measured  at  the  request  of  Mr.  H. 

Sadler. 

A  B  II,  k  South  P  =  1J5  5  D  =  1  96  Ep.  1823  70 
A  B  Dawea  P  at  IM  S  D  as  18)  „  30  56 
A  B  UledbiU  V  1211  I)  -  118  ,,  7185 
AB  Perry  1=116  0  D  =  I  92  „  82  62 
AC  Teny        P  »  305-0  D -31  16  „  8266 

(8)    OS  337.    B.A.  19-11.    Mags.  7  2,  8  2, 

A  binary  in  r.i 


Dembow.ki  P  -  52  Sl)»"  oval  "  Ep.  1870  56 
Dembowski  P  =  23  0  D  =  "oblong"  „  3  73 
Dembowski  !•  =  17  7  D  =  0  16  „       7  67 

Perry         P  =  16  6D  =  066  „  82-69 

(9)   O  Z  395.   B.A.  19  56.   Mags.  6  8,  6  2. 

Probable  direct  motion  in  this  rystom,  according 


to 


Ep.  1843  53 
,.  1*16 
„  7170 
„  8268 


Madler  P  as  Ml    D  sa  0  A 

Ol     p  -  7u  3  i>  =  o  o» 

O  Z  P  ~  95  3  D  -  0  <>H 
Perry   F  =  89  0  D  =  0-6S 

(10)   £  2090.   It  A.  20  25.  Majs.  7,  7  5,  7-6. 

In  1810,  Dawes  detected  the  duplicity  of  B  ;  it 
waa  also  detected  independently  by  O  Z  in  1812. 
There  is  probably  a  slow  retrograde  motion,  with 
decrease  of  distance,  according  to  Q  led  hill. 

BC  Dawes  P  ■  21?  4  D  =  0^5  Ep,  1811-95 
BO  OS  P  =  2l07D  =  0  63  „  12  58 
BC  Dembowski    P  -  202  2  Dm   66  30 

°C  WS^br0k,.d}P  =  "'3D-  

BC  Perry  P  ■  2096  D  =  0  15  „      82  67 

This  is  the  same  olaas  of  star  aa  u'  Harculif ;  but 
more  difficult,  being  closer. 

(11)    OS  633.    B.A.  20  33.   Mag*.  17, 11  3. 

Oledhill  remarks,  "  This  star,  owing  to  the  groat 
difference  in  the  btightness  of  the  components,  is 
very  difficult  to  measure." 


D  =  10  26  Ep.  1861-71 

D  >  10  32     „  69  62 

D  =  1088  ,,  71-79 

D  •»  12-20  „  82  68 

,  20  39.  Mags.  8  7,  9  0. 


O Z  P  =  119 
i)Z  P  =  3591 
O  Z  P  as  335  1 
Perry,  P  -  321  0 

(12)    £64.  B.A 

Dembowski  P  -  1721  D  =  O  el  Ep.  1876  2 
Perry  P  -  193  0    D    -  060  „    1882  68 

If  my  measure  is  correct,  there  is  an  increase  of 
siigle  here,  amounting  to  nearly  21"  in  six  years. 

(13)   X  Cygnl.   B.A.  2012.   M.gs.  5,  6  3. 

Dawes  writes:  "  A  clone  and  beautiful  binary 
discovered  by  Mr.  Otto  Btruve."  He  notes  the 
great  discrepancy  in  the  measures,  lb-  great  diffi- 
culty of  the  object,  and  the  absence  of  change  in 
the  distance. 


OX  P  =  1*2  0  D 

Dawes  P  =  1080  U 
Dawea  F  =  92  5  D 
Dembowski  P  =  88  7  D 
Perry         P  as    83  6  D 

(11)   a  367.   R  A.  20  19. 


=  0  65  Ep.  1812  £6 

=  07     „  61  99 

=  0  68   „  66  99 

=  06     „  71 11 

-  0  67   „  82  68 

7-5,  7  0,  12. 


A  B  Dembowski  P  -  1 1°6-7  D  o  0  "bS  Ep.  187C1 
A  B  Perry         P  =  105  0  D  =  0  16  „    1882  08 

Apparently  a  decrease  of  angle  and  distance. 

(16)  O  r  418.   R  A.  20 19.   Mage.  7  3,  71. 

Here  there  is  a  gradual  decrease  in  angle  and 
increase  in  distance 

OX          P  aa  301  8  D  -  0  66  Ep.  181267 

()£           P  sa  287  9  D  =  0  71    „  63  20 

Dembowski  P  -  2921  1)  —  I  01  66  90 

Peary        P  -  282  0  D  =  113   „  82  64 

(16)  l  Equulei.  B  A.  20  53.  Maga.  6  7.  6-2,  7  1. 

A  was  discovered  double  by  Z  in  1S36.  Slight 
change  in  angle,  but  increase  of  distance .  In  A  C 
also  the  angle  was  gradually  diminished,  and  the 
distance  slightly  inocueU. 


A  B  Z  p  =  300-5  D  =  0  1  Ep. 

ABOS  F  -  287-6  D-  " 

A  B  D.mbowtki  P  =  285  ID  = 


ABQIedhUl 
A  B  Perry 
AC  I 
AC  Dawes 
ACDoberc 
AC  P«rry 


P  =  2*7  0  D  = 
P  =  28.5  0  D 
P=  80  ID 
P  =  76  2  D  =  ID3I 
P  -  75  3D  =  10  77 
P  =  76  OD  se  1103 


1  00 
110 

1-23 
9  37 


1855  62 
13-cl 
66  66 
7191 
K2  61 
21-25 
53  75 
77  81 
82-68 


(17)  1:2711.  B.A.  20  51.   Mig*.  6,  7  3. 

The  published  observations  of  this  star  are  very 

discordant.  It  is  difficult  to  account  for  this,  as 

there  seem*  to  be  no  special  diffi-ulty  about  th* 
object. 

Hs  P»36°2  D-l  ll  Ep.  1828  5.5 

H,  P  =  31-2   D  =  2  »J     „      29  61 

Dawea  P  ss  32  3  I)  aa  1  71  „  17  91 
Oledhill  P  »  337  D  -  I  SO  „  7191 
Doberck  P  =  28  C  D  =  1  -91  „  76  H 
Perry        F  -  36  0  D  «  2  20    „      82  60 

(18)  ,5  68.   B.A.  20  55.   Mags.  8  5,  9. 

a  P-lfflO  D-l"6  Ep.  1872  00 

Perry         P  =  161  0  D  =  1  82   „      82  68 

There  seems  considerable  movement  here.  If 
my  measure  It  correct,  the  charge  io  angle  amount* 
to  191  in  10  years, 

(19)  &  69.   B.A.  20-56.   Mag*.  8,  9. 

a  P  =  350O   D-2"0  Bp.  187200 

Perry        P  -  313  5  D  =  1  22  .f     82  68 

This  seem*  to  be  a  rapid  binary  ;  the  change  in 
angle,  if  my  measure  is  correct,  being  37 »  in  10 
years. 

(20)   61  Cygni.   B.A.  21  1.   Mag*.  5  3,  M. 

This  glorious  pair  of  golden  sun*  i*  celobratoi  io 
the  annals  of  astronomy.  Webb  remuks,  "  These 
son*  were  the  first  of  the  host  of  heaven  to  reveal 
to  U easel  (1838)  the  secret  of  their  distance.  This  i* 
probably  366.100  times  that  of  theearth  from  the  aun, 
itself  92,100,00<)  miles— a  space  so  vast,  that  light, 
which  readies  us  from  the  sun  in  eight  minutes, 
employ*  nearly  six  years  to  traverse  it.  We  see 
theee  suns,  therefore,  not  as  they  are  now,  for  of 
their  present  existence  we  have  no  information ; 
but  aa  they  were  six  years  ago.  How  vast  must 
be  the  dimensions  of  this  great  universe !  What » 
temple  for  the  Creator's  glory  '  '  All  the  whole 
heavens  are  the  Lord'*!'  Those  heavens  are 
crowded  with  millions  upon  millions  of  stars,  and 
of  all  that  countlea*  multitude,  1  " 
for  one,  are  at  a  distance 
that  of  61  Cygni." 

Attention  waa  first  drawn  to  this  pair  of  sun* 
on  account  of  the  discovery,  bv  Piezzi,  of  their  ex- 
traordinary proper  motion  through  spice.  Re- 
ferring to  th  s  most  interesting  question  of  the 
proper  motion  of  the  (tars  (our  own  sun  included), 
Newcomb  instances  1830  Qroombridgu,  a  tele- 
scopic star  in  Ursa  Major,  as  possessing  the  most 
extraordinary  proper  motion  at  present  known. 
He  say*— "The  moat  careful  determination*  of  it* 
ptrallax  seem  *  to  show  that  it*  distanoe  is 
so  immense  that  the  parallax  i*  only  about 
one  -  tenth  of  a  second  ;  that  is.  a  line 
drawn  from  the  sun  to  the  earth  would  subtend  an 
angle  of  only  a  tenth  of  a  second  when  viewed 
from  this  star.  But  tb*  apparent  motion  of  the 
star,  aa  we  actually  sea  it,  is  more  than  seven 
seconds  per  annum,  or  70  time*  ita  parallax.  It 
follows  that  the  star  mores  over  a  apace  of  more 
than  70  time*  the  distance  of  our  son  from  n*  ia 
the  space  of  a  year.  If ,  a*  is  likely,  the  motion  of 
the  star  is  oblique  to  the  line  in  which  we  see  it,  it* 
actual  velocity  must  be  yet  greater.  Leaving  this 
ont  of  account,  w*  soo  that  the  star  would  pa** 
from  the  earth  to  the  aun  in  about  five  day*  ,  so 
that  ill  velocity  probably  txcttdt  fare  handrtd 
mile*  per  tievnd—*  velocity  so  great  that  if  the 
masses  of  tbe  stars  composing  our  sidereal  system 
be  not  vastly  greater  than  w*  have  reason  to  sup- 
pose, then  1830  Oroombridge  is  a  '  rnnaway  star,' 
tnd  the  attraction  of  '  all  the  bodies  in  the  uni- 
verse can  never  stop  it.' "  "  Which  of  these  is  the 
probable  alternative,"  aaye Kewoomb,  "we 
pretend  to  aay.'  That  tbe  star  can 
be  (topped  nor  bent  far  from  it* 
course  until  it  has  passed  the  extreme  limit  to 
which  the  teleaoope  has  ever  penetrated,  we  may 
consider  reasonably  certain.  To  do  this  will  re- 
quire two  or  three  millions  of  year*.  Whether  it 
will  then  be  acted  on  by  attractive  force*  of  which 
science  has  no  knowledge,  and  thua  carried  back 
to  where  it  start,  d,  or  whether  it  will  continue 
straightforward  for  ever,  it  is  impossible  to  say." 

This  astronomer  givea  the  proper  motion  of 
61  Cygni  at  5-2'  per  annum,  and  Auwera  give*  ita 
parallu  at  0  66".  The  method  by  which  Besael 
discovered  the  parallax  is  given  in  a  letter  which 
be  addressed  to  Sie  John  Herschel  in  1835,  which 
runs  a*  follows:— "I  selected  among  the  small 
stars  nhich  surround  61  Cyril,  two  between  the9lh 
end  10th  mags.,  of  which  one  (a)  is  nearly  perpen- 
dicular to  tbe  line  of  direction  of  the  double  star ; 
tbe  other  (5)  nearly  in  thi*  direction.  I  have 
measured  with  the  heliometer  the  distenocs  of  these 
stare  from  the  point  which  bisect*  the  distanoe 
between  the  two  star*  of  61  Cygni.  And  as  1  con- 
sidered this  kind  of  observation  the  most  correct 
that  could  be  obtained,  I  have  commonly  repeated 
the  observation  sixteen  limes  every  night  "  As  the 
of  his  measurement*,  he  found  that  in 
61  Cygni  waa  further  from  a  by  0-620-  than 
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in  winter  (when  tbo  earth  was  about  ISi  millions 
of  miles  distant  from  the  point  whom  tbo  summer 
observations  were  taken— such  ia  the  length  o{  the 
ba»  line) ;  ud,  further,  from  />  by  0  437  -  Hence, 
be  derived  a  parallax  of  0-314",  giving  the  distance 
of  the  aUr  at  (157,700  mean  diataocea  of  the  earth 
from  the  Bun.  More  recent  research  e*  have  cm- 
siderably  reduced  thia  distance,  aa  stated  above. 

In  addition,  01  Cygrn  is  probably  a  binary  system. 
The  following  are  some  of  the  measures  — 

Bradley  P  »   3.?-4  D  =  19:6  Ep.  1753  80 

Boasol  P  =    79  1  D  =  1U-7     „  1812-3') 

Dawes  P  =  90  3  D -1*7    „      30  00 

OS  P  =  108*7  D  =  IS  2     „      HO  Hi  J 

D.berck  P  =  11(17  1)  «=  20  0    „      78  72 

Perry  P  =  1100  D  «  2114  „  82.08 

(21)3  159.   R.A.21G.   Mags.  C  I,  9  2. 

AB  Dembowski  P  =  318 ■"  D  -  1*32  Ep.  187C  4 
A  B  Perry         P  ■  300  0  D  »  134    „      82  68 

Apparently,  considerable  docreaae  of  angle  here. 
C22)  3  74.    It. A.  21  29.    Mag..  0.5,  10. 

0  V  m  3l°5  0  D  =  1-5  Ep.  1871  00 
Perry   P  =  325  0  D  -  10   „      82  68 

<23)S107.  Cygni.303^  R.A.21  31.   Mags.  7  0, 

Dembowaki  P  =  89 -2  D  =  2  OS  Ep.  lS7n  I 
Perry  P  -  91  0  D  ■  2  17     „      82  l>3 

C21)  ;3  75-  B.A,  21-49.  Mags.  8,  9. 


P  -  30  0  D  =  1-i 
P  =  34  o  D  =  1-23 


Ep. 


82  08 


(25)  0  47C.  B.A.  22  8.  Msgs.  9-5,  10. 


P  .  03°  0  D  =  2*0 
P  =  90  5  D  -  2  27 

2210. 


(20)  H  ATI. 

P  -  46°0  D  =  6  4  Ep. 
P  »  46  0  D  =  704  „ 

(27)   ,3  379.   B.A.  2210- 


Perry 


1876  no 

82  0-4 

9,11. 
1S76  00 


Perry 


P  =  330  0  D  =  1-0 
P  =  3360   D  =  1-08 


8-5,  9. 


Ep.  187500 
„  e2CS 


Parry] 


Ep.  187500 

a  6s 


(25)    3  381.   R.A.  22  27.   Mag..  8,  10-5. 

P  -  210  0   D  =  1-3 
rP  =  235  5   D  .  1-51 

There  seems  to  be  very 
bore.   If  my  measures  art 

Yof  angle,  ud  alight 
Mags.  8-2,  8  4. 


D  =  O-'ftO 
D  =  0  55 


Ep.  1875  3 
,,  82-68 


correct,  there  is  a 
<rto3l°iu7yo«r*. 


B.AC.  79-83. 
M.gs.G,  8,  10  7. 


B.A.  22-48. 


A  B  Dembowaki  P  =  205  7  D  = 
AB  Perry  P  «  219  0  D  ■ 
AC  DembowskiP- .WO  D  = 


107  Ep.  1870-4 
113    „      82  68 
26-43   ,.      76  2 
A  C  Perry        P  =  357-0  D  =  27  78   „      82  08 


(31)  ,3 


R.A.23-4.  Mags.  7  1,7  9. 


Dembowski  P  =  135  8  D  =  0  42  Ep.  1876  4 
Perry  P  -  128  -9   D  ^  0  61     „      80  77 

Perry  P  =  124  0  D  =  0-41     „  82-68 

Of  the  a  bo  to  31  objects,  1 8  are  the  discoveries  of 
Mr.  S.  W.  Buniharn.  They  aro  mostly  stars  of 
some  difficulty ;  but  it  seems  more  than  probable 
that  many  of  thorn  will  weU  repay  careful  atten- 
tion. For  much  of  the  information  given  above, 
and  for  tho  comparison  measures.  I  am  indebted  to 
the  published  works  of  Mr.  Glvdbill  and  Mr. 
Chambers. 

_    _  J  a  to  n  J.  UDschamp  Perry. 

•St.  Paul  s  Viearago  Observatory,  Alnwick, 

Sept.  14,  lt*S2. 

THB  TRIPLE  STAB  12  LYNCIS,  Ac. 

[20511.]— Mat  I  call  the  attention  of  observers 
with  3m.  or  3|in.  telescopes  to  the  beautiful  triple 
12  Lyncis.  Both  on  September  11th  and  Sep- 
tetnber  13th  (with  a  power  of  about  140)  it  was 
distinctly  viable  as  a  triple-,  the  diaes  of  6  and  6-5 
being  jurt  separated.  According  to  Webb,  the  dis- 
tance between  them  was  l-Oj"  in  1832,  and  only 

■tevmtor)  'th"'"' t0  mS^y"  (f|'r  I)have  uot  «ot  n 
tte^mo'a.  \  Vt^^0t^rh0co^'otihl 


other  comes  (7'5)  came  out  well,  bluish.  Turning 
to  that  glorious  object,  ti  i,  Lyrrr,  not  only  were 
the  two  p»irs  very  distinct  with  the  9th  mag.  star 
between  them,  but,  looking  at  some  minute  stars 
in  tho  field,  one  of  the  debilliwima  became  just 
visible,  viz.,  the  one  lying  to  the  left  of  the  line 
joining  the  two  pairs.  The  other  remained  un- 
seen. May  I  infer  that,  though  both  are  called 
13th  mag.  stars,  one  is  slightly  brighter  than  the 
other  *  I  should  like  to  ask  "  F.B.A.S."  whether 
the  components  of  t  Arletis  are  separating  f  Ac- 
cording to  Webb,  p.  23»,  they  wero  1  apart  in 
1S6C,  13"  in  1876  ;  to  me,  tho  two  discs  just  over- 
lapped, like  aa  8. 


15. 


J. 


ASTRONOMICAL- TO    O.  OAUDIBEBT. 

[20542.]— u'  Boons  (letter  20190)  has  always, 
this  la»t  season,  appeared  far  ea>ior  to  me  than 
i;  Corona).  I  seldom  have  any  difficulty  in  seeing 
the  former  as  two  disinct  round  dots,  with  powers 
of  300  or  400  on  7lin.  of  my  81  Calver. 

WU1  Mr.  Sadler  or  M.  Gaudibert  oblige  mo 
with  a  drawing  of  tho  minute  stars  close  to  tho 
nebula  in  Lyra?  P  R  C  S. 


ASTRONOMICAL. 

[20513.]— Tim  following  list  of  place*  of  pairs 
mav  help  M.  Gaudibert  (Utter  20190,  p.  37)  :  — 

N<  ar  tbo  place  of  his  first  star  are  two  double 
stars,  via.: 

Ztm  18  33  4  ft»fj  I)  -  I  P  «  4?"  Mg.  8,  9 
A  1333       33  +  2057   D  =  2  P  =  Hat  Mg.  10, 11 

For  his  second  pair  we  have  :  — 

—  — 
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l,  9  0 


0,  8  6 


v  23 JO       IS  22  +  21  30      F7  Tl 
For  his  third  pair  :—  . 

I  24KI       18  43  +  21  0        4  37 
ft  Delphini  ia  one  of  Murnham'a  pairs 
The  next  pair,  19  2,  32  5 1",  1  have  failed  to 

identify.    For  the  last  pair  we  have  :— 

/»  1383,  19  1 1  3.  20  D  -  6  P  -.  ill  Mgs.  104 10* 
which  mixbt  be  A  C,  while  A  B  is  a  new  double. 

T.  E.  ~ 

Church-road,  West  Kirby, 


THEORY  OF  SOLAR  REGENERATION. 

[2051 1.]— D*.  SirJtEjrs'  theory  si  tho  aun  is  not 
new  ;  more  than  30  years  ago  Mr.  Stiimili  of 
Cologne,  published  thia  theory  In  his  "  Weltal1," 
in  which  he  says  (p.  291)  :  "  Without  a  world-air 
filling  infinite  space,  the  sun  were  inexplicable  aud 
impossible.  Tbo  notion  that  the  suu  subsists  iu  a 
vacuum,  and  for  ever  engenders  light  and  boat 
without  being  fed,  stands  opposed  to  sound  reason 
and  nature.  The  sun  fire  doe*  feed  itself  because 
it  burns;  and  it  burns  continually  because,  its  own 
boat  continually  bring*  it  fuel.  This  is  the  per- 
petual process  of  nature,  far  simpler  than  any  that 


man  can  devise." 

In  regard  to  the  origin  of  planets  he  says :  As 
combustion  always  produces  cinders,  slacks,  or 
scorirc,  and  as  every  meteor  seen  in  the  sky  leaves 
audi  behind  it,  so  neither  can  the  burning  of  the 
world- ether  in  the  sun's  flame  take  place  without 
them.  These  scoria'  or  dark  spots  in  the  sun  exceed 
those  of  a  meteor  in  >u  i  as  the  sun  itself  exceeds 
the  meteor.  These  boon'sp.  gradually  gather  into 
firm  bodie*. 

O  .-ei various  on  comets  teach  u«  that  at  intervals 
of  from  40  to  70  years  auch  spots  suddenly  dis- 
appear from  the  sun,  and  at  the  same  time  a  comet 
appear,  in  his  vicinity. 

In  conclusion  I  may,  perhaps,  with  tho  Editor's 
kind  permission,  be  allowed  to  state  that  in  regard 
to  the  causa  of  tides  Mr.  SchiniU  assumes  the  moon 
to  be  within  the  earth's  atmosphere,  and  that  the 
two  bodies  have,  instead  of  a  fancied  attraction, 
merely  an  increased  pressure  of  the  atmosphere 
between  them  j  it  is  very  intelligible  how  the  water 
of  the  ocean  immediately  under  the  moon  should  be 
slightly  pressed  in,  about  two  or  three  feet  at  the 
equator  and  hardly  at  all  at  the  poles ;  it  Is  also 
evident  that  the  water  will  rise  again  when  the 
pressure  ia  over— namely,  three  hours  after  the 
moon  baa  left  the  meridian.  Again,  in  the  limita- 
tion of  the  pressing  force,  we  can  discover  a  limit 
to  the  water's  motion,  whereas  that  a  gradual  up- 
ward attraction  should  be  limited  to  two  or  three 
feet  is  incomprehensible,  especially  as  "  th*  attrac- 
tive forco  iucr eases  as  the  square  of  the  distance 
dimini.hes  !  " 

Southampton,  September  18.      O.  Schutze. 


W   TELESCOPES  -  TO 
"OKDHRIO  VITAL." 

[2ft'>l5.]-'«OBTianc  Vital"  is  not  quite  right 
in  assuming  that  "  y  is  very  small  as  compared  to 
F."  The  focal  length  of  the,  largo  mirror  is  usually 
-  four  to  six  times  its  diameter  while  the 
of  mirror,  the  depth  of  cell  behind  it  (to 


contain  the  holding-  up  springs!',  and  the  necessity 
for  throwing  the  focal  image  some  distance  up  into 
the  eypieoo.  combine  to  make  y  a  condderable  pro- 
portion of  F,  probably  about  one-sixth.  It  would, 
therefore,  appear  that  "  O.  V.'s  "  rule  can  only 
give  a  very  rough  approximation. 

In  connection  with  this,  it  would  be  in- 
teresting to  know  what  amount  of  focussing  move* 
meut  of  the  eyepiece  i*  equivalent  to  a  given 
movement  of  the  small  mirror,  which  latter  is  tho 
usual,  and,  I  think,  almost  invariable,  method  of 
focal  adjustment. 

Yet  another  point.  Row  can  one  get  a  focal 
image  thrown  on  to  a  card,  in  the  Gregorian  and 
Caseegrain  construction,  using  the  mirror*  alone 
without  tli*  oyopieco  \  If  tho  card  i*  held  behind 
the  hole  of  the  large  mirror,  the  light  that  passes 
direct  through  tho  hole  extinguishes  the  focal 
image,  or  renders  it  too  faint  to  be  of  any  use.  I 
have  tried,  unsuccessfully,  to  obviate  the  difficulty 
in  the  endeavour  to  obtain  the  distance  >/  by  actual 
measurement,  and  thus  practically  test  the  formula 
of  "O.V." 

Perhaps  other  possessor*  of  these  farms  of  tele- 
scope will  experiment  and  communicate  tho  results. 

Like  others  of  your  correspondent*,  I  take  much 
Interest  in  th-  si  old-fashioned  instruments,  and 
hope  "  O.  V."  will  lend  his  help  in  elucidating 
their  theory  aud  practice.  Venn  Cross. 

CROWN-GLASS  ACHROMATISM. 


[20510.]— It  is  always  unpleasant  to  eont 
or  seem  to  do  so,  one  of  our  correspondents,  when  bo 
is  writing  about  what  is,  or  wbat  he  believe*  to  be, 
an  historical  matter  of  fact,  and  so  I  reluctantly  take 
notice  of  the  letter  of  "Prismatiquo,"  p.  16,  No. 
911.  He  says,  "  Eiperienoo  and  experiment  bjthtell 
me  that  a  long  focurved  crown  c  mcave  lens  cannot 
correct  a  short  focusvd  crown  convex  lens  of  piano 
or  double  form.  What  may  yet  be  doue  by  extra- 
ordinary meniscus  and  concavo-convex  forms  I 
cannot  say."  Now,  really,  when  a  pt-r»on  rushes  into 
print  without  first  having  ascertained  whether 
achromatism  in  any  way  depends  upon  th*  form  of 
the  lenses,  we  msy  fairly  doubt  whother  hi*  his- 
toricsl  information  is  any  greater  than  his  mathe- 
matical knowledge.  It  is  due  to  him  to  say  that 
he  only  gave  an  opinion  iu  response  to  an  invitation 
to  do  so,  W.  O.  P. 

AN  ELECTRICAL  PROBLEM  IN  CON- 
NECTION WITH  AERIAL  NAVIGA- 
TION. 

[20547.1-WHEf  Mr.  Hwris  (le"«  20IO1)  says 
"  Science  ha*  already  endowed  soft  iron  with  orti- 
fleial  magnetism,  which  counteract*  fourfold  the 
tiled  of  Kravitation,"  he  explode*  his  own  theory  ; 
for  the  -navigation"  of  hi.  •< magnetis*d  loft 
iron  "  would  not  be  towards  the  moon,  but  towards 
the  centre.  We  have  already  "  aerial  navigation 
on  th*  basis  of  planetary  flotation,"  as  witnessed 
at  the  Crystal  Palace  in  the  ascension  aud  flight  of 
the  air-balloon*.  There  can  be  no  doubt  that  the 
"  moon  is  a  notable  illustration  of  planetarv  rl  >ta. 
tion";  but  I  doubt  if  this  "flotation"  is  duo  to 
Internal  and  external  electri  -ity.  I  would  rather 
think  that  (like  the  air-balloon)  it  i.  tho  consequence 
of  imprisoned  gases  (perham  lucaudesceut).  Why 
should  we  not  regard  the  planets  as  huge  air-bal- 
loons, revolving  round  tho  sun  by  some  rotary 
influence  be  possesses,  yet  unexplained  5  This  is 
mv  theory  as  against  the 
with  positive  electricity," 
due  to  "  electrical  conditio 
the  idea  that  th*  moon's  distance  from  the  earth 
is  inexorably  fixed  "  in  accordance  with  the  prin- 
ciple of  polarisation. "  Its  distance  varies,  and  tho 
/,,7/Tor  moo.,  is  a  very  big  one.  I  cannot  think 
thaf'the  regulated  distances  of  the  different  plane- 
tary bodies  from  tho  sun  is  caused  by  the  intensity 
of  their  electrical  condition."  I  put  the  phenome- 
non down  to  the  respective  capacity  (so  to  speak]  of 
thoso  huge  air-b*lluons  to  float  away  from  thesun. 
What  does  Mr.  Harris  mean  by  a  "  balanced  con- 
dition of  flotation  t  "  Doe*  ho  mean  tbo  sun  Moat* 
in  the  same  sense  as  the  planet*  i  That  is  an  im- 
possibility, for  there  are  many  condition,  to  be 
taken  into  consideration  in  respect  of  the  "  flota- 
tion of  the  planets  "  that  cannot  apply  to  tho  sun. 
In  conclusion,  I  can  only  say  that  I  wish  the 
"  guttapercha  electric  globe  "  a  safe  experimental 
journey  to  the  moon.  G.  B.  T. 

BREAD. 

[205 IS.]—  Tni;  lettcTS  and  replies  which  bare 
recently  appeared  on  this  subject  are  rather  con- 
tradictory. "Da  Pa<n."  p.  41,  complains  that 
bread  is  too  crusty  ;  "  Disgusted  Foreigner,"  p.  573, 
baa  discovered  that  it  will  not  pay  to  bake  bread 
thoroughly.  In  Lmdon,  it  is  true  that  yo-j  can 
have  utmost  anything  you  blco  t>  pay  for,  audi 
have  no  d.  ubt  that  there  are  bakers  who,  for  a 
consideration,  would  make  bread  to  suit  the  taste 
of  each  individual  customer.  Certain  it  ia,  that  as 
good  bread  cau  be  bought  in  London  as  elsewhere ; 
but  obviously  there  must  be  a  deal  of  difference 


i  uut'xpiameu  .-    i  uib  is 
i  "  earth  being  charged 
and  its  motions  being 
ns  "   1  niu-t  controvert 
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between  a  quartern  loaf  at  Ed.  and  the  Mine  weight 
at  8)d.  Personally,  I  like  good  woll-browned 
crusts,  and  will  eat  uothli  g  else,  it  I  can  help  it ; 
others  like  crumb.  I  have  recently  ccine  across  a 
new  method  of  msiiwg  brcail,  which,  a*  the  in- 
ventor. Dr.  T.  H.  Poup  u.  of  Paris,  '.nought  it  good 
enough  to  patent,  ou^ht  to  give  «  earthing  Terr 
excellent,  I  suppose.  His  method  dispenses  with 
kneading,  and  prevents  loss,  an  j  the  production  of 
acetic  acid.  It  ccnMsts  in  adding  to  the  dough  a 
■natter  susceptible  of  being  acted  on  by  the  ferment 
(in  lien  of  the  Hour  decomposed  in  the  ordinary 
method  of  bread .  making)  and  uf  producing  alcohol 
and  carbonic  acid  in  proportions  identical  with  the 
ordinary  process,  and  at  the  aim*  timo  of  opposing 
the  decomposition  cf  the  (lour.  By  this  means  the 
gas  for  raising  the  dough  is  generated  in  the  re- 
quired proportions  whilst  the  flour  is  preserved  in 
its  absolute  integrity.  Thus  the  loss  usually 
incurred  is  avoided,  the  gluten  retains  its 
sapid,  digestive,  aud  nutritive  qoalities,  and 
the  bread  is  of  a  superior  flavour  and  quality 
and  will  remain  new  for  several  days  and 
keep  stale  for  an  indefinite  time.  The  bread  is 
made  in  two  hours,  inclusive  of  baking,  the 
laborious  and  unhealthy  operation  of  kneading, 
which  constitutes  two-thirds  of  the  work  of  the 
ordinary  process,  being  avoided.  The  elemmti 
which  are  added  to  the  dough  are  identkal  with 
those  which  yield  alcohol  and  carbonic  acid  in  ordi- 
nary pantry  fermeotatiou,  but  as  in  the  latter  case 
the  principles  which  are  decomposed  are  combined 
with  the  other  elements  of  the  wheat,  it  is  evident 
that  a  preliminary  woik  of  d- organisation  is  indis- 
pensable to  their  decomposition  by  the  action  of  the 
ferment.  By  this  invention  a  pri  net  pie  is  added  to  the 
floor  which  possesses  tbe  double  advantage  of  being 
directly  susceptible  to  the  action  of  the  ferment  and 
of  opposing  the  deoompceition  of  tbe  tiour.  These 
elements  are  fcund  in  all  matters  which  contain  or 
are  susceptible  of  being  converted  into  a  saccharine 
principle.  For  instance,  starch  of  all  kinds,  c  real 
flour,  axd  other  substances  of  similar  composition 
converted  by  the  direct  action  of  diastase  or  theiu- 
funon  of  malt,  may  be  employed.  All  saccharine 
principles  contain  the  necessary  elements,  the  grape 
and  many  other  fruits,  manna,  honey,  molasses, 
unfermented  wine,  sjrup  of  wh-at  or  starch,  grape 
sugar,  moist  sugar,  inverted  white  sugar  are  among 
the  elements  which  msy  bo  employed,  the  choice 
depending  on  tbe  cost.  He  dissolves  the  saccharine 
matter  in  a  quantity  of  water,  proportionate  to  the 
weight  uf  the  lluur  used,  aud  add  tiist  a  suitable 
ferment  (brewers'  )es*t  or  sourdough,  and 
then  the  flour,  working  the  dough  for  a  few  minutes 
only.  The  d  ugh  is  put  into  tins  aud  le(t  for  »bmt 
30  or  ->5  minutes  to  rise,  aud  then  baked  for  about 
25  to  30  minute*.  It  mu«t  be  understood  that  the 
proportions,  and  the  timu  vary  iu  each  case,  accord- 
ing to  the  materials  used,  the.  quality  of  the  Hour, 
the  temperature,  strength  of  tlio  yeast,  and  othir 
orccmstania-9  TIm  eaediual  feature  of  this  inven- 
tion  is  that  the  saccharine,  matter  eroptoyed  pre- 
serves the  flo  ur  f r.  .m  being  att  lekcd  by  the  ferment, 
prevents  loss,  and  the  formation  of  objectionable 
compounds.  £asar. 


THE  REPUDIATED  WEATHER  TABLE. 

[StiVI'.l  ]  —  Let  us  now  examine  Herschel's 
weather  table,  as  improved  by  Dr.  Adam  Clarke. 
Sunday,  Jantury  3'Jth,  1881,  u  w  moon— "0.48 
morn,  hard  front";  sharp  fios'y  nights  followed, 
and  two  distinct  s'ornis  of  ruin,  enow,  and  wind 
came,  February  Sib  and  10'b.  February  11th, 
full  moon  o  _'l  inoru.  The  table  iav«  stormy,  snow, 
rain,  and  wind  ivh.  ltth,  and  loth.  New  moon, 
February  2Mb,  11.32  morn,  to  bring  frost,  unlets 
wind  be  S.  or  S.W.  Stormy  weather  prevailed 
2nd  March  to  8th  ditto.  Full  mocn,  March  l.j'b, 
10  37,  to  bring  fair  and  frosty  weather.  List 
quarter,  March  23rd,  3.29  morn,  to  be  followed  by 
saow  and  stoimy  weather.  Uain,  mow,  stormy 
weather  23rd  to  2Gth.  April  was  to  be  fair,  and  so 
it  was.  May  was  to  be  cold  and  stormy,  and 
stormy  weather  prevailed  13th  to  20th,  and  again 
29th  and  27th.  June  and  July  were  to  aiT  >nl  tolerable 
weather,  and  such  was  tbe  ease.  August  was  to 
be  rainy,  and  it  was  very  much  so.  September 
was  to  be  changeable,  and  M  it  was.  October  and 
November  were  to  bring  rain,  stiow,  and  storms, 
and  here  again  the  table  was  true.  December  was 
to  bring  wind  and  rain,  aud  it  came  between  14th 
and  23rd.  High  wind  was  to  bo  felt  in  January, 
1382,  bad  weather  prevailed  2nd  to  II.  Stormy 
weather  was  to  prevail  in  February,  and  it  came 
10th  to  19th,  and  2->  to  Mar.-.h  .Vh.  April  was  to 
be  stormy,  and  it  was  so.  July  was  to  be  rainy, 
and  such  was  the  case.  Wind  and  rain  may  be 
expected  between  13th  and  17th  of  November. 

I  find  that  Saturday  and  Sunday  moons  coincide 
with  tho  worst  parts  of  the  weather  according  to 
the  weather  table,  and  the  20-day  period  agrees 
with  both.  Tho  eastern  edge  of  tho  storm  path 
passes  over  the  British  Inlands,  so  that  storms 
oocasionallv  mi&s  us  altogether.    Full  moon,  7th 


moon,  October  23rd,  1681,  came  seven  days  past 
apogee.  New  moon,  December  ldlh.  1882,  will 
come  seven  days  past  apogee.  Full  moon, 
December  24th,  t  b»2,  comes  seveu  days  past  perigee. 
We  shall  see  how  the  conditions  agree  this  <ime. 

W.  M.  Ourdner. 


SECONDARY  BATTERIES. 

[20.V  tO.l — We  have  beard  very  little  of  Sutton's 
secondary  battery  since  it  was  presented  to  the 
public,  and  aa  the  Sellou- Volckmar-  r'auro  squabble 
I  seems  to  have  been  cleared  up,  we  shall  probably 
j  hear  very  little  of  the  wonderful  improvements 
j  which  were  said  to  have  been  inadn  in  the  batteries 
used  (scarcely  exhibited)  at  the  Palace,  The 
number  of  storage  batteries,  patented  aud  other- 
wise, is  already  very  largo,  but  as  Plaate's  is  free 
for  everyona,  1  should  like  to  hear  from  "  Sigma  " 
whether  it  is  wot  as  good  as  any.  PlanU1  has  re- 
cently turned  renewed  attention  to  his  battery  and 
has  been  experimenting  with  it  in  various 
ways.  He  has  tried  tbe  effect  of  electrolytic 
deposit  of  lead  on  the  plates ;  but  as  the 
metal  would  not  adhere  well,  he  has  ar- 
rived at  tbe  conclusion  that  the  best  plan  is  to 
transform  the  metal  of  one  electrode  into  peroxide 
nearly  through,  and  that  of  the  other  to  reduced 
lead.  That  has  been  accomplished  by  changing 
|  the  direction  of  the  primary  current  at  intervals 
with  periods  of  rest  between.  By  this  method  of 
preparing  the  cells,  M.  Plants  states  that  it  will  be 
feasible  to  obtain  a  discbarge  current  sufficient  to 
deposit  about  1,1'Ktgr.  of  copper  for  every  2  jib. 
weight  of  secondary  battery.  This  system  of 
charging  the  battery  in  contrary  directions,  reduces 
the  lead  on  one  plate  and  oxidises  the  other  to  a 
corresponding  depth,  so  that  during  the  subsequent 
discharge  the  hydrogen  from  the  decomposed 
water  in  the  battery  reduces  tbe  peroxide  of  lead 
formed  by  the  primary  curreut,  and  the  oxygen 
oxidises  an  equivalent  quantity  of  lead.  The  Ms* 
cacy  of  the  period  of  rep  an  between  the  opposing 
currents  is  explained  by  M.  Plautc  on  the  ground 
that  at  the  end  of  a  certain  timo  the  plates  of  lead 
become  less  conductive  ou  their  surfaces ; 
hence  the  primary  current,  when  tt  starts 
again,  naturally  follows  the  path  of  least  re- 
sistance and  enters  the  liquid  at  tho  metal  surface 
under  the  film  of  oxide,  and  not  by  the  surface  of 
tho  oxide  itself;  thus  oxidising  anew  thickness  of 
metal,  and  suparoxidising  the  oxide  already  formed. 
A  cell  thus  formed  preserves  its  charge  for  months. 
The  formation  takes  a  considerable  time,  but  it  may 
be  hastened  by  heating  the  liquid.  That  is,  how- 
ever, a  process  requiring  trouble,  and  M.  l'Uiili'  has 
substituted  the  following  plan.  Tho  plates  are  left 
for  twenty-four  or  forty-eight  hours  in  a  bath  of 
nitric  add  diluted  with  half  its  volume  of  water. 
They  are  then  wa-hed  and  placed  in  the  dilute  sul- 
phuric acid  bath,  and  submitted  to  the  action  of  the 
primary  current.  The  action  of  the  nitric  acid 
corrodes  the  surface  of  the  plates  and  gives  a  better 
surface  for  the  oxidation  by  the  current.  Secondary 
batteries  thus  treated  give  in  eight  days,  after  Usee's 
or  four  changes  of  the  primary  current,  discharges 
of  long  duration,  whilst  those  ms.de  without  the 
preliminary  bath  of  uitrio  acid  only  give  the  same 
result*  after  several  months  of  preparation.  Ap- 
parently, this  process  renders  1'lsnte's  cell  prac- 
tically of  aa  much  use  as  any  of  the  others.  Can 
any  of  your  readers,  therefore,  tell  me  what  thick- 
ness of  lead  it  would  bo  advisable  to  use  ? 

C.  F.  E. 


October,  1881,  catno  when  the  moon  was  ascendant 
four  davs  past  perigee.  Pull  moon,  25th  Novem- 
ber, 18Si2,  will  come  four  days  past  perigee.  Now 


"HINTS  TO  CORRESPONDENTS." 

[MMt,]— stoBLT  excuse  a  few  "hints  to  cor- 
rcq>ondeuta  "  from  a  reader  of  ivery  number  since 
your  ninth  volume,  "Ouis"  keeps  well  abreast 
of  the  latest  discoveries  iu  science  and  mechanics, 
but  1  teem  to  miss  some  of  tho  more  practical  aeries 
of  papers  in  tbe  earlier  Volumes.  I  am  only  a  poor 
"  all-round "  amateur,  aud  my  suggestions  are 
i  doubtless  worthyonlyof  the  contempt  of  thorough- 
going mechanic,  aud  the  like  ;  still,  bore  are  a  row 
things  I  t!n,uU  like  to  see  treated  on  in  some  such 
stylo  as  "  A  Fellow  Workman"  wrote  on  watch- 
making, as  Mr.  King  writes  on  cart  aud  wheel- 
making,  and  "Jack  uf  all  Trades"  on  everything  I 

Carpoutry  is  one  :  not  a  series  of  papers  suitable 
for  an  apprentice  or  young  workman,  but  for 
awkward  householders,  with  a  whole  army  of 
little  jobs  waiting,  and  few  tools  and  very  awkward 
fingers  to  work  with.  I  have  several  things  to  do 
which  I  heritate  to  set  about.  I  want  to  put  a 
plain  fence  across  my  little  garden,  separating  my 
modest  lawn  fiom  tho  vegetable  department,  with 
a  ceuttal  gate.  A  simple  sketch,  with  hints  as  to 
the  chvapi  st  stuff  to  get,  tbe  strongest  and  plainest 
sort  of  gate  to  make,  &«.,  would  be  very  acceptable. 
I  also  want  to  build  a  small  shed  at  the  bottom  of 
the  garden  as  a  stable  for  my  boy's  tricycle  and 
my  own  "  Coventry  convertible."  Could  not  some 
such  example  be  introduced  into  a  abort  and  easy 
series  of  "  Lotions  in  A  mateur  Carpentry  "?  Answer, 
"  O.  J.  L  ,"  or  somebody  else  with  tho  will  and 
ability  I 

Fret-cutting  is  another  subject  I  should  like  to 


seo  taken  up.  A  few  papers  on  home-made 
household  furniture  would  be  acceptable ;  so  would 
a  few  moro  on  house-painting;,  papering,  4c. 
Where,  too,  are  the  contributors  of  thoset 
"Domestic  Recipes"  which  used  to  appear  at 
intervals :  Could  you  not  spare  half  a  column 
occasionally  for  them  f  Other  correspondents  lately 
have  pleaded  for  morn  about  geology,  and  you  have 
endorsed  their  appeal.  I  would  onlv.  therefore, 
add  that  a  series  of  papers  like  Mr.  \r ndcrhill's, 
in  Vol.  XIL,  on  "The  World,  its  Formation,  and 
Antiquity,"  written  up  to  dabs,  so  far  as  later 
discoveries  or  hypotheses  are  concerned,  would  in- 
terest mo  groatly.  A  few  lessons  in  drawing  aud 
water-colours  would  complete  my  present  require- 
ments, and  cm  courage  me  to  "  ask  for  more." 


A    "  NEW    ELECTRO  MOTOR  " 

[20.Vj2  ]— I  ha vb  just  seen  a  very  pertinent 
criticism  of  tho  claims  made  for  a  new  electro-motor, 
which  may  be  read  with  interest  by  same  of  your 
contributors.  Thecriticism  appears  inthe^fiswrirasi 
Uiwhinift,  and  is  by  Mr.  A.  BueL  of  the  Troy 
Polytechnic.    He  writes: — 

Having  noticed  in  many  papers  throughout  the 
country  accounts  of  the  new  electro-motor  invented 
by  Mr.  J.  B.  Atwater,  of  Chicago,  a  working  model 
of  which  I  have  seen  through  the  courtesy  of  tho 
inventor,  I  should  like  to  ask  a  few  questions.  First, 
let  me  state  that  the  motor  derives  power  from  a 
Bunson,  or  other  ordinary  bsttery,  working  through 
a  peculiar  form  of  eleotro-magoet,  discovered  by 
Mr.  Atwater,  and  from  which  he  calculates  ou 
deriving  a  power  cheaper  than  steam  power. 
Amongst  other  uses,  he  proposes  to  apply  this  cheap 
power  to  a  dynamo,  to  produce  a  current  for  electric 
lighting  purposes  cheaper  than  can  now  be  dono  by 
steam  power ;  the  only  expense  iu  maintaining  this 
power  Is  in  keeping  up  the  battery. 

Now,  on  the  basis  of  the  inventor's  calculations, 
should  not  the  dj  uamo  current  derived  from  the 
apparatus  be  as  much  greater  than  the  bsttery 
current  put  into  it,  as  the  cost  of  a  battery  curreut 
now  exceeds  that  of  a  dynamo  run  by  steam-power, 
plus  his  calculated  saving  on  steam?  And  if  he 
gets  a  greater  cumut  out  of  his  apparatus  than  he 
puts  into  it,  can  be  not  shunt  a  portion  of  " 
derived  current  through  the  motor,  aud  dispe 
with  the  battery  V 

Then,  would  he  not  have  a  perprtuat  m'.Iot,  pro- 
ducing a  considerable  current  at  no  expenso?  Does 
not  this  show  his  calculations  to  be  wrong,  an  I  the 
cost  of  his  power  to  be  greater  than  steam  V  Does 
this  show  that  tho  correct  way  to  work  for  a  cheap 
electro-motor  is  to  work  for  a  cheap  current  V 

The  claim  made  for  this  electro-motor  is  much  on 
a  par  with  that  mode  cammouly  for  electricity.  It 
is  to  supersede  coal,  and  gas,  and  steam,  and  so  on. 
Weil,  we  have  water-power  aud  wind-power;  but 
at  present  w»  have  no  electric  machine  that  gives 

coal 


out  more 


i  put  into  it  by  tho  « 
V.  A.  M 


TRICY  CI.F.  MOTORS. 

[20V.-i.l-Ix  respect  to  tricycles  being  driven 
by  a  convenient  motor,  could  not  tlio  two  side 
wheels  thereof,  by  a  particular  construction,  be 
made  to  represent  revolving  armatures  and  pro- 
pelling instruments  as  well— the  eteotro-magncts 
being  supplied  by  a  convenient  battery,  and  the 
magnets  and  battery  forming  part*  of  Uie  machine.  I 
^  O.  B.  Taylor. 

RIVETING  CHINA. 

[20.M1.1—  It  having  occurred  to  ma  that  some 
diflleulty  may  bo  experienced  in  procuring  or 
making  the  form  of  diamond  drill  figured  in  my 
former  letter,  20383,  I  here  give  a  sketch  of 
a  simple  ouo,  which  I  saw  in  use,  which 
was  made  by  the  operator  himself.  Lapi- 
daries supply  them  made,  as  far  as  tho  tube  and 
diamond  are  ooiicerned.  Any  amateur  mechanic 
of  the  meanest  capacity  would  be  able  to  make  it 
complete  at  comparatively  little  cost  beyond  tho 
outlay  for  the  diamond  point,  this  beiog  the 
chief  item  of  expense.  A  diamond  such  as  is 
needed  for  a  modium-sized  drill  would  weigh  pos- 
sibly about  half  a  grain.  As  three  grains  go  to  a 
carat,  and  as  a  carat  of  white  diamond  would  cost 
about  25s.  or  30s.,  it  follows  that  the  drill  point 
would  o  ..at,  unset,  about  os  or  so.  Looking  at  tho 
value  of  these  diamond  points,  and  at  thoir  small 
size,  it  is  evident  that  great  care  has  to  be  taken  in 
setting  and  soldering  them  into  the  metal.  The 
diamond  would  not  bo  affected  by  the  boat  during 
soldering,  so  hard-soldering  is  preferable.  If  a  tin 
tube  is  u3-  d,  it  can  be  soft-soldered  only.  Tho 
diamond  should  be  set  end  on,  not  flatwise  [as 
ordinarily  set    in   watch    jewelling),   and  be 


well  bedded  into  the  solder,  a  good 
ting-edge  only  protruding.  Tbe  metal  point 
should  barely  exceed  tbo  width  of  the  stone. 
To  mako  such  a  drill  as  figured  iu  my  letter,  pro- 
cure a  piece  of  rod  steel  about  12in.  long  and  {in. 
diameter.   At  tho  extreme  end  make  a  hole  B. 
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Taper  U>«  other  end  linly  and  centrally  to  about  lh< 
lii'hcl  en  inch  in  diemntcr,  leaving  it  tie  um« 
thickness  for  Jiu.  op.  I  imagine  very  little  diffi- 
culty will  bo  experienced  by  anyone  in  making  the 
other  parts.  The  bar  T)  it  niacin  somewhat  iu  tb» 
form  of  a  ipokeshave,  and  boa  a  boto  drilled 
tin '.l^b  )'•  centre,  through  which  tbe  rod  pass-  • 
freely.  The  diac  K  ibould  be  made  of  lex,  beech, 
mahogany,  or  nry  hardwood,  and  fbould  be  abou' 
3id.  in  diameter,  and  fin  tbiik.  Thia  f.  rma  i 
of  light  flywheel,  aiid  is  fixed  on  simply  by  driving 
tbe  red  through  a  hide  in  the  centra.   Tbe  strap  in 


signela  are  rr.amclled  suitable  to  the  requirements 
uf  »he  particular  traffic  nf  the  railway. 

Tbe    tMti'rnittiiig   portion  of  th» 
baa  a  rn.t  al  metal  ring  IQ  with  lr. 


aoparatin 
It!  eorrv- 


thcrg  c  should  be  of  flat,  pliant  leather,  about  Jin. 
bread  and  tin.  thick.  It  parses  through  the  hole  V 
and  through  the  holes  in  the  bar.  and  is  knotted 
underneath.  The  action  of  the  drill  is  thia  :—  B*iug 
held  uptight  in  tbn  band,  the  fore  and  middle 
fingers  are  placed  on  the  bar  at  D,  which,  after 
being  revolved  a  few  turns  lo  coil  the  strap  round 
tbe  iteel  rod,  ia  pressed  gently  down  and  allowed 
to  rile  attain  easily.  By  tbia  action  the  atrap  is 
sgain  coiled  cn  the  rod,  bntin  a  contrary  direction, 
and  »  ,  with  a  steady  and  light  up  and  down  nioti  D, 
the  dull  ia  rapidly  revolved.  A  little  practice  is 
necessary  to  manage  the  recoil  nicely,  eu  a  broken 
platter  should  bo  operated  upon  lirat.  The  drill 
shoo  Id  be  constantly  lubricated  with  either  oil, 
soapsuds,  or  tnrpa.  In  a  future  letter  I  hope,  with 
the  Editor's  permit,  to  go  into  the  subject  of  diiil 
and  chamfer  making,  ai.dgivo,  n>  fitt  ,n  I  am  ahir, 
practical  instruction  how  to  tbspe'and  temper  the 
varir-ns  kinds  in  uro  among  clock  and  watchmakers, 
premising  that  in  doing  so  I  shall  bo  able  to  give 
something  useful  to  young  haxds  and  arn«t<-nr>. 

Alfojoe. 

METALLIC  COPPER  IN  WHEAT  AND 
OATS. 

[20Ii5.]-l!C  "ScuntiBo  News"  column  in  but 
Issue  you  notice  the  discovery  of  M.  J.  Van  der 
Borahs  of  metallic  copper  in  wheat  and  oata.  X  >w 
might  not  the  appearance  of  copper  be  attributed 
to  Ibo  dresaing  of  the  eeed,  before  sowing,  with 
sulphate  nf  copper,  in  the  proportion  nf  lib.  to 
three  bushels  of  seed,  in  order  to  protect  it  from  the 
wire-worm  and  smut  l  It  would  in'crestiug  lo 
know  more  of  thii.  J.  Hachatd. 


apomling  to  the  signals.  A  small  peg  il>;  is  pro- 
vided, which  is  inserted  in  ono  of  these,  according 
to  the  signs!  to  be  sent. 

On  the  side  of  the  instrument  therois  a  lever  (E>. 
which  being  depressed  causrs  tbe  commutator 
within  the  instrument  to  rotate  until  the  signs! 
required  to  he  sent  is  reachrd,  when  it  stops. 

As  soon  as  the  commutator  begins  to  route,  th- 
>*ro-cross  drops,  am]  a  red  disc  takes  its  plaee : 
but  upon  the  completion  of  the  signal  tbe  red  class 
is  again  displaced,  and  the  "croaa"  resumes  Ma 
normal  poaitiou. 

Clement  E.  Stietton. 
Saxe  CtaVtrlf  Hwtt,  Leicester,  Sept.  l.i. 

ON  THE  ABERRATION  OP  FOCUS 
CAUSED  BY  A  "  FLAT  "  BEING  BOUND. 

{'iftVir.]— SrxcK  propounding  the  question  aa  to 
the  cllc  t  on  definition  of  a  curved  diagonal  ml-ror 
I  have  work <d  tho  matter  out  for  mjself,  and  uiu 
quite  satisfied  that  even  a  small  curvature  wculd 
produco  much  distortion.  It  ia  easy  to  calculate 
the  amount  of  lengthening  of  the  path  of  each  ray. 
but  it  teems  to  me  a  little  di  igvam  will  elucidate 
the  matter  better  than  column  a  of  figurte    la  lb. 


-  ■-.  r.  r, 


TBAIN  INDICATORS. 

f'2(l>>uG]— SimtBAL  instiuments  hare  been  in- 
▼cnttd,  sod  are  in  use  fur  the  purpoaoof  enabling  a 
signalman  to  indicate  to  another  signalman  the 
d-ecription  and  destination  of  a  train  approaching 
hia  junction,  so  that  the  "  be-rnady  "  signal  muv 
be  forwarded  in  tbe  proper  direction. 

Tbe  recent  article  in  tbe  limes,  and  the  cor- 
respondence which  followed,  showed  that  much  of 
tho  "  whistling  "  at  crowded  junctions  might  be 
avoided,  and  many  mistakes  prevented,  if  proper 
trufn-iudirators  were  used, 

The  following  disgram  illustrate*  the  Tyrr's 
train-iodicator,  which  I  find  in  practice  is  perfectly 
accurate  and  reliable. 

The  apjiaratua  c  insist,  nf  a  receiving. dial  (A), 
and  a  Uansautting-dial  IB).    Upon  these  diala  any 


flguro  herewith  I  have  shortened  the  focus  to  asve 
rptce ;  but  this,  except  aa  a  mutter  of  proportion, 
iu  no  way  affects  the  argument.  Also  forsimplici'v, 
I  have  cnly  taken  the  central  ray  and  the  two  f r  oil 
extremeends  of  tho  diagonal.  Tho  rsya  from  large 
mirror  are  brought  to  a  focus  st  F.  If  we  suppos- 
es diagonal  curved  just  enough  to  alter  the  pa'h 
of  the  end  raye  If,  then,  aa  tbe  ray  wbich  atrikis 
tbe  lower  part  of  diagonal  has  a  greater  distance  to 
travel  before  intersecting  tbe  central  ray  than  the 
ray  from  tbe  upper  part  has,  it  will  evidently  be 
further  away  from  it  at  lha  previous  focus,  and 
consequently  iuterscct  at  a  inoro  distant  point. 
Illustrating  by  the  diagram,  the  angle  betwixt  the 
ray  from  a  perfect  plane  and  the  ray  from  a 
MM  ltd  diagonal,  will  ubvinusly  be  an  angle  of  I' 
•t  both  A  nuil  at  B.  The  o'ialancc  from  A  to  C  is 
exactly  equal  to  B  to  ]_>,  nud  the  two  rats  from 
point  A  will  bo  separated  exactly  the  same  distance 
at  C,  aa  the  two  rsya  from  B  will  be  at  D;  and 
while  tbe  focus  of  ray  from  curved  diagonal  at  A 
will  be  lengthened  from  F  to  Fi,  the  focus  of  ray  I 
from  B  will  lw  lengthened  to  Ft.  Obviously,  raye 
from  every  intermediate  point  of  the  curvo  will ! 
come  to  a  fucus,  with  tho  central  ray  at  points' 
intermediate  betsrlxt  Fi  and  F„  and,  Instead  of  a 
focal  point  we  have  a  focal  linn  to  deal  with.  I*, 
appears  to  me  that  in  this  case  a  section  of  the 
]«ono  of  raja,  iuai.l«  or  outsidii  tha  fjcsl  tsjiot,  ' 


would  be  an  <"'..:  ■■•  Therefore,  any  deviation 
from  a  perfect  plane,  however  regular  the  carve, 
neoeaaitatca  distnrlion.  I  bare  had  a  plan"  in  use 
which  gave  me  the  very  results  I  have  errrivril  at 
here.    The  section  of  cone  of  rays  was  elliptic,  and 

a  star  in  focua  wxa  elongated  in  the   •:  :  •.  of 

length  of  diagonal,  and  no  amount  of  adjustment 
appeared  to  alter  it.  Edwin  Holme*. 


DYNAMICAL  PROBLEM. 

[2b$s8  ]  I  oi!3s:t:VR  in  a  recent  number  a 
latter  from  "A.  S.  L."  apropos  of  the  above 
query,  and,  nlth  nigh  the  two  caics  are.  eutitely 
::tf.  rt  i  1.  I  wish  tu  uisxe  the  foltowiiig  remarks 
upon  them. 


Let  M  be  the  BJ|M  <  f  tbe  weiitht  E,  3t  d  M  and 
M>  those  of  (•  and  II,  M  boirg  thegroatcr.  Then, 
aa  "A.  S.  L."  ">}'.  tJ  ilisnnda,  H  ascend,  atd 
although  the  sum  of  tbe  maseea  of  O  and  11.  M  * 
M'  =  M  the  mssa  of  10,  yet  C  deacenda  and  D 
us  ends  Ttiis,  he  says,  wdl  be  apparent  on  a  little 
reflection. 

I,  however,  think  it  mnch  better  to  supply  a  rigid 
aolutinn,  as  it  is,  apparently,  very  paradoxical. 

Let  T  be  the  tension  of  Ibo  string  connecting  Q 
and  II  over  the  pulley  when  the  weights  Q  and  II 
are  moving.  Tbe  resultant  f  rce  on  O  downward 
ia  wi  y  -  T,  and  tho  acceleration  produced  by  this 

as  Siinilatlv  the  acceleration  cf  II  up  is 

ol 

T 

—  f\  and  since  the  btiii  g  ia  alwaja  supposed 

to  bo  tight  thfso  ace  Icnstimia  mast  bo  tqejaj 

T  T 
.-.  ■/  -  -j. 

m  wi1 


or. 


T  _  ■;■/>  ■ 

I/J  T  Hi' 


r>  is 


the  rcaultaat  force  downa'ard  on  tho  ni  C  1>  at 

mi  -r  m  M 

i  M 


Now,  if  »i 


this  =-  My  -  ■  WfigLt  of 


E,  i.e  ,  as  it  should  be,  if  HI  =  M<  there  is  ro  motion 
whatever;  but  we  know  that  if    •  4  M>      M  then 
Mii.jt  is  always  grru'csl  » lien  i.i  =  aa1  .'.  when  It  is 
not  so  the  force  dnwu  at  I)  is  always  less  than 
and  .'.  C  descends  and  Ii  ascruds. 

B  A  ,  Cantab 

[JOio't.  1 — BoTtt  ynur  corresp^ridenta.  M  5c  <tcb 
Woiking  Mechainr  "  and  "  Q.  B.  T.,"  arecnttrtly 
wrong  in  their  theories  of  tbe  working  <  (  the  ap- 
psra'.us  ia  20170.  As  to  the  formci*«-  Uie  tension 
of  the  rope  in  bis  example  will  be  that  of  the 
lighteat  man  cnly  when  the  ac'ioo  of  pulling  him 
np  is  stopped  and  he  hangs  in  the  air;  tie  tension 
i>  dllFrrent  when  rnoliou  it  gi>iug  on.  The  tiui 
tension  will  be  found  in  my  letter,  which.  I  pre- 
sume, will  be  published  wiih  thia  one,  as  it  was 
not  I.st  week. 

Surely  •■  Gh  B.  T  "  cm  see  that  the  rtanltant 
actum  on  Hie  axis  of  (hi  pulley  D  will  be  just  the 
same,  whether  <f  or  H  is  lightened,  aud  iu  both 
ca.es,  of  course,  1 »  useeuds.  My  other  letter  will 
give  the  true  tension  of  the  stiiog  round  tbe 
pulley.  B.  A.,  Cautab. 

FEET  AND  SHOES. 

[20360.]— At  a  recent  meeting  of  the  Hygienic 
C  ingress,  at  tsarteva.Col  'nul  /.:egl«r,  who  u  Chief 
Sorgeoa  of  the  Frdersl  Army,  read  a  paper  on  the 
evil  i  ffecls  of  badly-m>s>l»  >hoes,  with  spuxisl  refer- 
ence to  hygiene  ai,d  tha  marching  |»->Wers  of 
soldiets,  which  some  cf  your  leaders  may  like  1 1 
hear  of.  Colonel  /  cgVr  mentioned  that  tha  S  fiat 
examining  surgeons  arc  c  imp-  lied  tu  reject  every 
yesr  WX>  recruits  -the  stri  ngih  of  a  lu'tslion— for 
ruslf.iruiation  of  tho  feet,  rcsuttlrir  from  badly 
fitting  shoes.  The  f  >ot  ia  iu  realny  a  bow,  s  i 
elastic  that  at  every  step  it  contracts  and  fapaxMs. 
len^theua  aud  shoitens,  and  a  liiiedrtwu  throujiti 
tha  centre  nf  t'oj  great  tc«  iutersecta  tha  hswl. 
But  ahoem.ikers,  who  ur«  gcn«r»lSy  utterly 
ignnraut  of  tho  aua*.ouiy  of  the  fjot,  du 
nut  giro  room  enough,  for  the  lateral  e^t-usion 
of  the  great  toe.  fhey  crib,  oatiu,  and  con- 
fine it  until  it  is  forced  agaiust  the  other  toes. 
H  tuce  atiie  frpqusnt  mil  troinuti  ins  of  the  great 
too,  com1,  ulcerations,  and  sometimes  veritable) 
articular  infUmmitiou.   Another  esil,  which  Col. 
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r  ascribes  in  great  mniin  to  b>d  shoeing,  ia 
llat-footednesa,  whereby  the  kith  is  converted  into 
a  straight  line,  and  prolonged  walking  and  march- 
ing rendered  impossible.  Another  cause  of  thin 
defect  ia  the  habit  of  carrying  heavy  weights  at  an 
e»r'}'  age  ;  bat  in  moat  instances.  Col.  Xiogler  eon- 
lenoa,  perfect  ihoaa  would  restore  tha  foot  to  ita 
cormaf  condition.  Tha  flrat  obstacle  to  a  raform 
13  tha  shape  of  ihoea  liea  in  tha  fact  that  it  would 
involve  a  great  nprr.nr  in  the  shape  of  new  laata,  an 
expense  that  ahoeuiakera  are  oat orally  loth  to  incur. 
Fashion  h  is  alao  ita  laata,  and  shoemakers  consider 
themselves  bound  to  conform  to  the  prevailing 
mMr  A  teat  of  a  perfect  pair  of  ahoea  ia  that,  when 
placed  together,  they  ahould  touch  only  at  the  tote 
and  the  heels  ;  the  aolea  should  follow  the  sinuosi- 
ties of  the  fact,  and  to  give  room  for  their  expan- 
aioo  ahould  exceed  them  in  length  by  15  to  20 
millimetre*.  Aa  for  military  fool  gear,  the  Colonel 
asked,  without  answering,  the  question  whether 
aoldiera  ahould  wear  ahoea,  "  lace-upe,"  or 
"bluchers."  That  ia  a  matter  of  opinion.  Although 
the  principle  of  the  "normal  "  thoe  hat  been  ae- 
■n  1  d  «»  awifierlend,  it  ia  to  far  without  molt, 
for  Swiss  aoldiera  ahoe  themselves  at  their  own  ex- 
pense. The  queation  ia,  however,  being  taken  np 
by  the  Confederation,  and  a  new  regulation  on  the 
aubject  ia  about  to  be  introduced.  The  only  armira 
in  which  tho  normal  ahoe  haa  h-eo  adopted  are  th oee 
of  Germany  and  Italy.  In  187fi  the  government  of 
Did  en  organised  a  ahoe  exhibition,  in  which  the 
Italian  model  carried  eff  the  hononre.  The  French 
army  ia  abod  on  the  old  vicious  principle.  The  Rue- 
aian  ahoe  ia  about  aa  bad  aa  it  cam  be.  The  ordering 
of  this  important  article  of  military  clothing  ahould 
be  assigned  to  the  medical  staff  The  shoeing  of 
children  ia  a  matter  of  great  importance,  and  ahoe- 
makera' apprentices  ahould  be  instructed  in  the 
theory  of  their  calling.  Aa  further  means  towards 
a  reform,  tha  Colonel  recommends  that  in  all  es- 
tabliahrocnta  controlled  by  the  State  the  normal 
ahoe  be  made  compulsory,  that  military  ahoe- 
makera be  properly  instructed,  and  that  in  every 
eiuntry  there  ahould  be  a  model  ahoe  factory  tor 
the  making  of  "  physiologic  ahoea."  After  Colonel 
Zirgler  had  read  the  paper,  Dr.  Roth,  of  London, 
produced  an  English -made  ahoe,  which  anawcr.d 
to  the  conditions  laid  down  by  the  Swiaa  surgeon, 
and  he  contended  that  for  tho  prevailing 
defects  in  foot-gear  the  indifference  of  the 
medical  faculty  was  quite  aa  much  to  blame  aa 
the  ignorance  of  the  ahoe- making  fraternity. 
Dr.  Jager,  the  great  German  authority  on  cloth- 
ing and  hvgiene,  called  attention  to  the  materials 
of  which  ahoea  are  made.  The  leather,  in  ordinary 
use,  he  consider*,  baa  quite  aa  many  aine  to  answer 
for  aa  the  ahoea  into  which  it  ia  oon  verted.  Instead 
of  tinned  and  blackened  leather,  he  wnuld  have 
wool,  felt,  and,  above  all,  deerakin.  Of  all  these 
be  showed  specimens,  "  which  appeared  rational  " 
After  a  diacusaion  on  tho  cause  of  flat  feet.  Dr. 
Tallin,  of  Paria,  admitted  that  in  France  aboee,  for 
the  moat  part,  are  ab  minably  bad,  and  tho  feet  of 


almost  invariably  deformed.  Tne 
ahoea  worn  by  l'atiaiana  are,  however,  not 
quite  ao  contrary  to  nature  aa  thoae  worn  by 
Pariaieuric*,  whose  aim  aeemed  to  be  to  make  their 
feet  resemble  ia  aheps  the  hoofs  of  horses.  In 
summing  up,  Dr.  Zeglcr  expressed  hia  regret  that 
fashionwa*  allowed  to  have  ao  great  an  influence  on 
the  shoeing  of  hunan  kind,  and  that  in  tbia,  as 
eotnetimea  in  other  matters,  huabanda  ahould  live 
Md«their  wives' slippers  J.  T-  L. 

TOBACCO  AND  BLINDNESS. 

[20361.]— At  the  annual  commencement  of  our 
HoapiUl  College  of  Medicine,  Prof.  Dudley  S.  Rey- 
nolds recently  delivered  an  address  to  the  graduating 
students,  in  which  he  took  slror.g  grounds  against 
the  uae  of  tobacco,  which  I  ahould  be  glad  to  have 
discussed  by  some  of  mv  Eogli-h  fellow  readers. 
Prof.R-;u  ids  ttvd  -•'  It  ia  a  well-known  fact  that 
tobacco  derange*  the  digeetion  and  poisons  the 
t  :v-  centres  of  a  majority  ol  the  en  da  members  of 
the  human  family.  A  apeciia  of  blindness,  not 
complete,  but  partial  bhndneaa,  sufficiently  great 
ia  extent  to  deatroy  the  reading  of  ordinary  type, 
remits  from  tbn  continued  and  excessive,  uae  of 
tobacco.  Careful  inveatigationa  have  led  to  the 
diacovery  that  that  form  of  tobacco  habit  known 
a*  smoking  produced  the  ao- called  amblyopia. 
This  form  of  amblyopia  ia  precisely  identical  in  all 
respects  with  that  produced  from  the  exceaaive  uae 
of  ale  .hoi.  Roth  are  incurable-  1  know  a  number 
of  peraons  in  L  misrule  who  are  now  practically 
Mind  from  the  exceaaive  uae  of  tobacco.  A  lady  ia 
Portland  waa  forced  to  admit  tho  bad  been  a  eecret 
smoker  of  tobacco  for  thirty  years.  On  abandoning 
the  habi  tho  further  progrtaa  of  her  dimneaa  of 
virion  oeaacd,  thoogh  inere  ia  little  or  no  hope  of 
her  regaining  that  power  of  perception  which  aha 
had  already  lost.  She  may  be  considered  fortunate 
in  the  possession  of  enough  vision  to  go  about  and 
attend  her  ordinary  h  >u»*ho'.d  dutiea.  Smoking 
tobacoo  haa  never  been  known  to  reault  beneficially 
to  any  person  in  tbe  world.    It  alraya  leaaetu  the 

t»  of  email  arid  taste  ;  it  alwaie  contaminates 


(he  muscle*,  through  ita  irritating  effect  upon  tha 
nerves ;  and  I  know  from  personal  eiperieuce  it 
dimiaithe*  the  capacity  for  mental  labour." 
Louisville,  Ky.,  September  7.         Ky.  flub. 


REPLIES  TO  QUERIES. 


V  /is  <*/ir 
tptetfmilu  rtq\wttJ  to 
iUU  And  number  of  the  ciaery  diked. 


re- 


J4I50"i  ]— S.B  B.  Single  Expreaa  Engines 
— Having  noticed  ia  a  beck  number  an  article  re- 
ferring to  a  aketch  of  these  engines.  I  tend  one, 
together  with  a  few  particular*,  which  I  hope  tome 


effect  of  repeated  am  all  blister*  behind  the  ear*,  I 
should  advise  him  to  do  to.— F.R.C.S. 

[47230] — Vegetarianism. — To  lessen  your 
bulk,  limit  the  quantity  of  super  in  ynnr  tea, 
ci  flee,  Ac  ;  avoid  aweet  pastry  ;  and  tbe  lest  )ou 


correspondent  will  supplement.  I  am  not  aware 
of  the  builder  of  No.  81;  but  tome  of  the  other* 
were  built  by  tbe  Vulcan  Foundry  Company,  War- 
rington. There  it  a  smaller  claa*  of  tingle  engine* 
on  the  S.E  R. ;  tbe  wbeele  look  about  Gft.  in  diem. 
No.  81  hat  cylinder*  16in.  by  22in.,  driven  7fr. 
diam.,  leader*  1ft,  Oin.  diam.,  trailer*  3ft.  'Jin. 
diam.  Heating  surface .  firebox  132  31  tq.  ft., 
tube*  973  Olsq.  ft. ;  total  110V32sq.  ft  The  engine 
ia  fitted  with  Smith'*  vacu  urn  brake.  I  believe  the 
engine  MB) to  bum  coke;  but  of  this  I  am  not  cer- 
tain.- ClTIiE 

[4G7H.]— Marble— To  "Muiuko."— The  Irish 
green  mat ble  ia  found  in  the  Co.  Oalaay.  Black 
marble*  in  Callow  and  Kilkenny,  and  tradition 
telle  UBof  a  vein  of  white  marble,  pure  aa  tbe  finest 
Carrara,  Iviog  below  tho  surface,  plough  deep,  in 
the  Co.  Wieklow,  the  j.r  ipiietor  of  which  will 
neither  uao  nor  sell  hi*  nghte— thua  fully  aupport- 
ing  the  character  of  the  Irish  for  ignoring  the 
many  sources  of  wealth  and  fame  which  Nature 
lias  bestowed  upon  that  lovely  "  Oreen  Isle."— 
H.  O'B. 

[17001.]— Bread.— Let  me  nature  this  corre- 
apondent  that  what  be  call*  the  corrosive  pnlaon 
hydrochloric  acid,  and  the  bichromate  (meaning 
bicarbonate,  a  very  different  thinpi  of  soda,  form, 
when  mixed  In  the  proportions  uaed  in  bread,  the 
harmless  anht'ance,  chloride  of  todium,  or  common 
aalt.— F.R.C.S, 

[47001.]  —  Bread— Without  expressing  an 
opinion  on  the  different  species  of  bread,  there  is 
a  remark  on  the  hardness  of  th*  bread  -cruet  in  the 
letter  of  "  Du  Pain,"  which  I  think  deterring  of 
more  than  a  paaeing  consideration.  I  have  long 
been  of  opinion  that  the  premature  destruction  and 
decay  of  teeth  are  due,  in  moat  instance*,  to  tbe 
doily  practice  of  masticating  bard  crusts  of  bread 
which,  when  continued  for  years,  mast  have  an 
exceedingly  injurious  effect  upon  them  by  reason 
of  the  wear  and  tear  it  produce*.  But  this  effect 
cannot  be  ao  apparent,  because  it  come*  on  to  very 
gradually  aanoi  tohaveanyaaaiguable cause.  Nature 
haa  supplied  us  with  teeth  only  capable  of  grinding 
food  of  a  certain  degree  of  hardness,  and  if  we 
aurpaea  that  degree  ia  constant  practice,  wo  cannot 
complain  if  she  sometime*  takes  vengeance  on  us 
by  inflicting  that  very  refined  specie*  of  torture, 
the  toothache.  My  advice  to  those  habitually 
troubled  with  the  toothache  is  to  avoid  altogether 
the  use  of  hard  crus's  and  the  like,  not  only  when 
troubled  with  the  teeth,  bat  at  all  other  times,  for 
the  toothache  ia  an  ailment  that  very  frequently 
ensue*  from  injuries  to  the  teeth  influtad  a  very 

[47130.]— Light  and  Air.—"  J.  B. "  doe*  not 
at  ate  whether  A.'a  window*  have  overlooked  B. 
for  a  period  of  twenty  year*  or  not.  If  not,  B 
may  build  right  up  to  them,  and  any  height  be 
like*,  no  right  to  light  having  been  acquired;  but 
if  to,  no  obstruction  to  existing  light  I*  allowed 
whatever.  I  do  not  know  of  any  rule  with  re- 
aped to  distance ;  each  caw  ha*  to  depend  on  it* 
own  merits.  If  there  ia  any  doubt,  an  exprrai 
agreement  authorising  certain  defiuite  obstruction 
to  light  had  beat  be  entered  into,  even  if  compen- 
sation for  leas  of  light  has  to  be  paid ;  otherwise 
heavy  legal  rxpenaea  might  very  possibly  be  in- 
curred in  fighting  a  difficult  queatW-O.  A.  T. 

MlDDLXTOX. 

[47239.) -Deafn 
question.  If 


this 


-I  have 

•Puli'xer"  hat  not  tried  the 


take  of  malt  liquor*  thai 

[47239  J-Vegetajrlar.iam.oio.-Xay,  "Nemo," 
do  not  name  me !   Not  I,  but  a  previous  para- 
grapbist,  asserted  tbat  vegetarians  were  "  thin, 
spate  people."  I  neither  deny  u:  r  affirm  it,  because 
1  observe  tbat  of  my  acquaintance*  who  diet  them- 
selves after  that  fashion  about  an  equal  number 
are  "stout"  and  "spare."  but  I  always  consider 
that  the  latter  claa*  have  tbe  advautage  of  greater 
wui :u st.    However,  Ibis  does  not  depend  upon 
the  kind  of  diet  adopted,  but  on  tbe  fact  of  eating 
juat  enough  to  supply  the  want*  of  the  individual'* 
system,  all  the  tood  so  taken  being  assimilated, 
and  none  left  to  form  superfluous  fat.  I  do  include 
milk  and  egg*  in  vegetarian  diet.   Sly  experience 
l*  not  the  same  a*  Edwin  Holmes.    I  have,  in  a 
fairly  prolonged  life,  met  with  many  young  chil- 
dren who  do  not  reli.  h  animal  food,  but  eat  it 
under  visible  protest  because  tbeya  e  told  toby 
parents  or  caretakers ;  besides  which  they  are  very 
noted  imitators,  and  mostly  adopt  the  het  its  of 
adult*  by  whom  they  are  surrounded.  Many  house- 
keepers who  are  nut  vegetarians  ought  to  thank 
'•  M  B  "  for  the  useful  bin's  given  about  cooking 
nice,  tasty  little  diahea,  aurh  aa  are  often  required 
to  fill  a  comer ;  but  when  I  hoar  talk  of  "  a  tin  of 
tomatoes,"  I  am  ready  to  query  if  fr»h  out*  are 
not  bo'.ter ':    A  sea  captain  told  me  thai  he  had, 
on  a  long  voyage,  proved  tbat  "  ti  >ned  "  fir 
"canned")  vegetable*  were  not  of  tile  least  use 
as  ebip  stores,  and  did  not  prevent  attackt  of 
scutvy ;  since  when  I  have  a!w*;s  been  iu>plclout 
of  them,  and  never  try  cor  recommend  tbem. 
I  have  been  told  that  ibo  green  peas  served  to 
us   in    eating- house*    in    London    are  really 
"  tinned,"  and  therefore  not  nourishing.  And 
to  C.  L.  Hart  atill  further  thank*  are  duo  for 
hit  recipe*  ;  but  for  one  who  exhibit*  to  much  good 
sense  in  this  directien  I  am  turpriaed  to  find  bun  a 
"beer-drinker."    In  these  enlightened  day*  he 
should,  year*  ago,  bsvo  learned  tho  fact  aseeited  by 
a  brewer  in  Lancashire  fifty  year*  back,  that  the 
notion  of  beer  containing  nutiiment  waa  "  a  great 
delusion,"  and  astirtiog  tbat  a  gallon  of  his 
"  best "  would  not  be  found  to  give  more  strength 
to  a  working  man  than  a  penny  worth  of  bread  !  If 
Sir  Wm.  Qull  it  satisfied  with  drinking  "  Water ! 
ye*,  my  lord,  London  water,"  wby  cannot  others 
follow  his  example [See  his  examination  before 
tbe  Special  Committee  of  the  House  of  Lords  on 
Intemperance  ]    May  I  entreat  'hi*,  "our"  corre- 
spondent, to  take  a  glass  of  hot  milk  at  lunch 
instead  of  beer  or  ale,  and  a  cup  of  Liehig,  hot,  a* 
a  "nightcap"  Inetead  of  bis  wonted  allowance  of 
brandy  ?   But  wby  abould  any  diner  in  London  be 
at  a  loss  for  a  palatable  and  wholesome  meal  ao 
long  a*  the  market  i*  supplied  with  Uahr  We 
country  folks  stand  aghast  at  the  waste  of  valuable 
fooel  at  Billingsgate  nearly  every  day  whilst  the 
toiling  and  over-worked  men  (and  women)  of  buai- 
nea*  are  Buffering  far  want  of  just  tho  very,  very 
nutriment  which  fiah — u-Mtt  fliA—  supplies  to  the 
brain    and    nervous    system '     Will   C.  L.  H. 
take  this  hint,   and   let   "  our*  "   have  tbe 
benefit  of  hi*  experience  in  a  month  hence  V 
I  do  not  know  London  well  enongh  t  >  any  tbat 
there  ia  no  "  good  vegetarian  cooking  "  to  be  found 
there— in  fact,  I  have  never  yet  taken  tbe  troublo 
to  try.    A  non-resident  like  me  arlJom  haa  much 
spare  time  there.   Incidentally,  I  may  remark  that 
1  have  found  more  than  one  place  where  they  do 
know  ho w  to  cook  sole,  &  3.   Improving  upon  tbe 
Farringdon  •  street   "  vegetable  -  marrow  roast 
goose,"  my  sister-in-law,  whose  bouse  I*  my 
present  home,  prepared  a  diah  (No.  911,  p.  17)  next 
day,  to  wit,  a  vegetable  marrow,  one  end  cut  off 
to  get  teed*  out,  replacing  them  with  a  very  fine 
mince  of  sage,  onion,  crumb*  of  bread,  and  bits  of 
butter,  nicely  aeaaoneel,  then  baked  tho  wb:>le.  We 
all  partook  of  the  "  roast  goose  * ;  and  if  tbe  dish 
did  not  find  itself  ticketed  with  a  "  first  prise,"  it 
certainly  did  deserve  to  be  "  highly  commended." 
We  are  promised  another  one  some  day  soon,  to  he 
first  half-boiled,  then  browned  in  the  oven,  to 
ascertain  which  way  ia  beat,   lest  us  not  forget 
that  useful  root  the  turnip,  tbe  which,  though 
•o  watery,  when  properly  cooked,  that  is,  just 
enough   and  not  too  much  done,   either  by 
boiling  or  steaming,  poteesaes  several  valuable  pro- 
pertie*.  Tbe  raw  tnrnip  (I  believe  a  nice  Swede  is 
beat)  cut  into  slices  and  well  augared.  is  a  speedy 
cure  for  a  cough— it  may  be  eaten  without  regard 
to  either  quantity  or  time— only  use  enough.  I 
cannot  see  any  connection  between  vegetarianism 
and  "deafness"  ;  and  think  the  latter  aubject  very 
properly  passed  over :  inasmuch  as  the  ear  i*  the 
most  delicate  organ  of  the  body,  therefore  best  not 
meddled  with.  However,  I  may  safely  recommend 
a  goo  1  steaming  over  a  vessel  of  botling-water,  re- 
peated auccetaive  days,  from  flft-ui  to  twenty 
minutes  at  a  time-  then  a  sponging  with  cold 
water,  and  a  good,  vigorous,  jet  geatle,  dry- 
rubblcg  with  a  ffue  towel.-H.  O'l). 
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practice  did  not  find  any  difficulty  In  throning 
them.  Tba  only  thing  I  found  wroug  was  that 
the  wood  br»ko  at  the  elbow  if  it  (truck  the 


[  in  it.  flight ;  but  thii  I  got  oxer,  and  will 
now  give  nur  friends  the  inform  a  tiro,  as  they  are 
very  eerily  made,  and  afford  great  amusement,  and 
I  may  say  astonishment,  to  watch  their  flight. 
Take  a  piece  of  lay  |in.  board- deal  will  do  If  close- 
grained  ;  cut  out  to  shape  of  boomerang,  then  cut 
a  groove  Jin.  deep  all  round  edge  with  aaaw ;  into 
this  groove  inacrt  a  piece  of  steel  wire,  music  wire 
is  be>t,  drive  a  imall  tack  at,  lay,  every  inch,  round 
off  the  edges  and  make  them  ; thick ;  then  give 
1  a  good  coat  of  glue ;  if  properly  done  the 
ire  will  take  all  the  strain,  and  boomerang 


>.— Marlow. 

[4737-1.]— Varlooae  Vers  —A  properly  applied 
bandage,  either  elastic  or  otherwise,  with  a  small 
pad  of  wet  linen  over  the  vein  if  uloerated,  ia 
required.  Standing  (till  is  the  worst  of  all  peti- 
tions for  this  state  of  things. — F.B.C.8- 

[47401.]— Coil  (TJ.Q  .)— The  paper  tube  described 
ia  my  coil  (March  loth,  I&hi,  p.  16)  is  correctly 
tiled  to  insulate  the  primary  from  the  secondary 
wires,  and  should  not  be  fixed  around  the  wire 
bundle,  as  "  W.  B.  C."  mentions.  The  wire  bundle 
only  projects  through  the  und*.— J.  N.  Aot&ews, 
1'lymouth. 

[47149  ]  —  Bilvi  i  ir. k-  Loohlng-Qlaiae*.  —  I 
regret  that  I  am  unable  to  describe  the  process 
followed  commercially  for  silvering  with  pure 
silver.  It  ts  a  trade  secret.  In  the  question  of 
cost  I  refer  both  to  actual  cost  and  to  charge  made ; 
but  as  this  vaiios  with  different  sizes,  and  both  as 
done  by  and  for  different  people,  and  also  as  it  is 
in  "charge  made,"  a  trado  question,  1  must  ask 
"  J.  T.  M."  to  excuse  my  replying  more  definitely. 

— E.  lloULES. 

[474-'iy.]— Silvering  Looking  -  Glasses  —As 
this  question  seems  to  be  of  considerable  int.  rest  to 
some  of  your  readers,  I  send  you  a  description  of 
a  simple  method  of  silvetiug  wliieh  forms  the  sub- 
ject of  a  patent  granted  this  year  to  Mr.  J.  E. 
i'ratt,  of  rli'ddrn-roed,  Cambervtetl.  No  special 
aolulion  is  described,  any  of  the  erdinary  solutions 
being  suiUble.  The  success  of  the  process  de- 
pends upon  obuimig  a  regular  deposit  over  every 
part  of  the  glass,  and  the  method  of  doing  this  at 
present  ts  to  have  a  largx  and  perfectly  It  vol  table, 
upon  allien  the  gluts  to  bo  silvered  is  placed. 
Round  tbo  edges  of  the  glass  are  placed  rails  of 
wood  to  confine  the  liquid,  whilst  the  silver  ia  it  is 
being  deposited  upon  the  plate.  So  important  is  it 
to  get  au  equal  deposit,  that  means  are  used  to 
ear*  up  by  we<!ges  any  h  <lluw  putt  of  the  glass 
lying  on  tho  table.  Tables  have  been  used  which 
were  supported  on  a  frame  with  trunnions  on  a 
suitable  stand,  so  that  thn  liquid  could  be  roc  ted 
to  and  fro,  but  the  expense  ot  tbo  process  was  too 
great.  A  much  better  deposit  can  be  made,  much 
more  quickly  and  with  very  greatly  increased  eco- 
nomy in  the  manual  labour,  by  the  folio wingmethod. 
A  fixed  incline  of  about  lin.  in  a  foot  inclination  is 
covered  with  the  uiual  covering:  upon  this  is  placed 
the  glass  to  be  silvered;  the  sides  of  the  inclined 
bed  are  raised  to  provent  waste  of  1  quid,  and  at 
the  bottom  of  the  incline  is  a  trough  with  an  incli- 
nation to  one  of  the  lower  corners  of  the  incline,  so 
that  the  liquid  escaping  over  or  running  down  the 
inciino  can  be  brought  to  this  corner,  or  nearly  so, 
and  a  imall  outlet  in  the  trough  will  conduct  the 
liquid  into  a  jug  placed  there  to  receive  it.  Tho 
incline  bud  is  heated  by  steam,  or  other  suitable 
means,  snd  the  glass  to  he  silvered  being  placed 
upon  it,  the  workman  takes  a  jug  of  the  prepared 
liquid  sud  rapidly  poors  it  over  the  top  edge  of  the 
glass  plate,  the  object  being  to  cover  all  parte  of 
the  plate  as  quickly  as  possible.  As  the  liquid 
escapee  by  the  outlot  described,  it  is  caught  in  the 
jug,  which  is  then  takeu  by  the  workman  and  re- 
placed by  the  now  empty  jug  first  used,  and  so 
alternately.  In  this  way  an  almost  constant  stream 
Of  liquid  is  flawing  over  the  surface  of  the  glass 
plate,  aud  the  deposit  of  lilver  takes  place  quickly 
and  evenly.  It  is  said  that  there  are  very  great 
economies  resulting  from  this  invention.  1st.  In 
the  quantity  of  solution  used  for  covering  the 
plates.  '2nd.  In  the  more  evenly  distributed  film 
of  silver,  and  in  the  groater  solidity  and  firmness  of 
the  deposit.  3rd.  I n  the  saving  of  manual  labour 
employed ;  and,  4th,  in  the  saving  of  time ;  a 
few  minutessulllcingtoc-ompleteavery  largo  plate. 
It  will  be  seen  that  the  principle  of  success  in  this 
invention  depends  upon  the  fact  of  giving  the  plate 
such  an  inclination  that  the  solution  Hows  over 
rapidly,  and  can  bo  caught  quickly  and  re  poured 
over  the  plate.  The  deposit  forms  quickly,  evenly,  ! 
and  with  little  labour.  It  is  evident  that  these  con- 
ditions could  be  secured  by  the  glass  being  held  at 
the  required  inclination,  or  suspended  in  a  frame, 
means  being  takeu  to  prevent  the  liquid  escaping 
ovrr  tho  side*,  snd  the  under  side  of  the  glass 
could  be  warmed  by  steam  or  warm  air  or  water, 
by  jets  or  otherwise.  Can  any  of  your  readers 
say  which  would  be  the  best  solution  to  use  wtlh 


this  process,  and  how  mai 
worth  while  pouring  the 


les  it 

jugful  over 

glass  ?-S.  O." 

[47486.  J-Buclid's  Axioms.— If  Mr.  Romanes 
will  write  out  in  full  his  algebraical  proof  for  de- 
ducing axiom  (3)  from  axiom  (2),  I  think  he  will 
tiod  that  he  is  assuming  the  following  axiom  :  "  If 
to  each  of  two  given  quantities  equals  be  added, 
and  the  results  sro  equal,  then  the  given  quantities 
are  equal."  Consequently  ho  is  not  reducing  the 
number  of  axioms.— C.  W.  B. 

[47486 ]— Bnclld's  Axioms  —  The  A  +  B  - 

>f  my  rrF'y  oa  P_-       should  have  been, 


A  +  C 


Mr.  Romanes  seems  to  forget 


that  algebra  is  based  on  axioms  as  well  as  geometry. 
"  Since  we  do  not  know  the  truth  of  axiom  (3), 
nor  can  it  be  applied  r"  That  is  exactly  what  I 
maintain.  Mr.  It.  fail*  to  see  that ;  nevertheless, 
he  does  apply  it  in  his  proof  .—A.  J.  Sxttr. 

[47563.]  —  Problem  In  Dynamics.  —  "  Who 
shall  decide  when,  4c.  f "  Mr.  Romanes  makes  the 
ball  descend ;  "  Dubliniensia  "  and  "  Vesuvius  " 
think  it  would  sasend  ,  while  "  Tarn  O'Shanter  " 
and  ''Scotch  Working  Mechanic "  will  bars  it 
that  it  would  remain  at  rest.  Surely,  at  all 
the  last  and  "  G.  B.  T."  both  propound  Dyna- 
mical heresies  in  their  letters  on  p.  39.  For,  if  G 
snd  H  be  unequal  masses,  will  not  the  tension  of 
the  card  on  each  aide  of  D  be  -  »OH  G  +  H  ?  ; 
and  therefore  the  total  downward  action,  always 
through  D.  be  =  4  G  II  ,  G  +  H  which  is  less 
than  (G  +  H)  <},  snd  therefore  by  assumption  leaf 
than      r— A.  J.  Smith. 

[47673.]— Model  Locomotive  Boiler.  —  I 
should  make  the  connection  between  a  flat  top 
outside  firebox  and  boiler  thus :  Get  a  piece  of 
sheet  copper,  the  same  shape  as  the  back-plate,  and 
tiang*  it  on  the  top  and  sides  in  the  same  way  to 
lit  inside  top  and  sides  of  box  ;  then  cut  out  a  hole 
at  the  top  about  <in.  less  in  diameter  than  tbo 
barrel  of  boiler,  and  flange  this  in  the  opposite 
direction,  so  that  the  barrel  will  fit  made  (see 
sketches!.  If  yon  think  it  is  too  drfficult  a  piece  of 
work,  you  could  make  a  pattern  of  it,  and  have  it 
c  ist  in  brass ;  the  circular  flange  could  then  bo 
turned  in  the  latho  to  lit  tbe  barrel  exactly.  It  is 
a  pity  you  cannot  get  the  j£iu.  tubes  of  tbe  proper 
thickness,  *in.  or  7-lCin.  would  do,  if  not  more 
then  1-32  thick  ;  but  you  will  have  to  sharpen  the 
blast  a  little  to  get  a  good  draught— E.  L.  P. 

[47575.]—  Electric  Pendulum.  —  Tou  can 
easily  make  an  electric  pendulum  ;  but  first  of  all 
vou  must  determine  the  aixe  of  clock  you  wish  to 
tit  tbe  pendulum  to.  Let  me  have  full  particulars 
of  the  clock  you  have  or  intend  making,  then  I  will 
Rive  you  all  the  iufoimatiou  you  want  as  to  size  of 
bobbin,  wire,  connections,  4c— W.  J.  LiXCisnit. 

[47589.]— To  Mr.  Lancaster  — Tho  revolving 
discs  are,  of  course,   the  principal  feature  iu 
sa  of  tho  Ilollz  type,  of  which  there  are 

J;  but  as  to  its  practical  application,  this  is 
«r  question  altogether.  If  you  mean  for  the 
production  of  the  electric  light  in  any  form  what- 
ever, this  form  of  electricity  is  useless.  Tou  may 
charge  Li-ydun  jars,  fire  fuses,  and  do  a  lot  of  ex- 
perimental work  with  the  electricity  produced  by 
frictions!  machines:  but  this  is  altogether  different 
to  the  voltaic  or  dvnamic  electricity  one  wishes  to 
use  in  so  many  different  ways.— W.  J.  1.*scastkh. 

[47001  ]—  Bicycle  Tires  —I  put  on  tires  iu  the 
following  way  : — Take  a  piece  of  cement  and  bold 
iu  the  flame  of  a  candle,  and  keep  dabbing  in  the 
groove  until  it  is  fairly  covered  with  cement ;  then 
allow  it  to  cool ;  then  put  ou  the  tire,  taking  caro 
that  it  is  equally  stretched  sll  round  ;  next  take  a 
ipirit-lamp,  with  rather  small  flam>*,  and  warm  the 
felloe  all  round,  bit  by  bit.  until  the  cement  oozes 
out,  if  there  is  sufficient  of  it  to  do  so.  When  cool, 
trim  off  the  cetneut  which  lias  oozed  out  with  a 
warm  knife,  and  tbe  thing  is  done. — T.  H. 

[47C3.1  1— Bird-Stumog-.-The  best  way  to 
relax  skins  is  to  wrap  them  in  a  damp  towel  ;  but, 
perhaps  yours  Lave  been  badly  preserved,  especi- 
ally as  you  say  they  go  rotten  when  mad*  soft 
enough  in  damp  sand,— M.  T- 

[47643.]  — Spiders.—  Sir  Jobn  Lubbock  is,  I  have 
no  doubt,  occupied  too  intently  watchiug  out  some 
of  the  functions  of  the  Ue,  wasp,  or  ant,  to  be  able 
to  notice  any  query  in  the  Exoxisn  MkihaXIC.  I 
have  watched  spiders,  and  bave  passed  many  an 
hour  with  them,  until  I  almost  could  believe  they 
knew  me,  and  that  they  had  much  more  intelligence 
than  people  gave  them  credit  for.  I  have  seen 
them  fly,  as  seme  people  call  it,  and  this  is  the  way 
they  do  it.  The  spider  can  determine  the  direction 
of  the  wind,  and  he  can  foretell  tbe  weather  (by 
tbe  bye,  better  than  the  weather  bureau  in  London). 
In  the  early  morning  of  a  fine  day,  he  may  be 
seen  climbing  the  side  of  a  tree  to  leeward,  and 
when  he  has  reached  a  position  sufficiently  high  to 
fly  his  kite-string  (but  no  kite),  ha  will  spin  a  vory 
fine  thread,  and  1  believe  from  only  one  of  his 
spinnerets,  and  I  also  think  that  the  thread  con- 


wind,  and  is  lengthened  slowly  by  tbe  snider  until 
he  feels  that  he  has  a  Utc ;  in  other  words,  the  end 
of  the  thread  has  attached  itself  to  some  tiling  in  its 
way.  The  spider  then  pulls  it  to  see  or  rather  feel 
that  it  i*  firm  ;Jie  then  raw  "••on£<)it'  ^j"01^"1* 

firm  base  to  work  from,  he  will  spin  a  short  line 
and  hang  on  this  while  he  sends  the  thin  Una  out, 
and  he  will  hang  apparently  motionless  until  he 
has  succeeded  in  making  an  attachment,  when  ha 
will  traverse  the  new  lin*.— W.  J.  LaxoasTEx. 

[47652  -Faure  Accumulator— You  have 
them  about  the  right  distance,  but,  if  carefully 
insulated  one  from  another,  they  may  be  closer. 
I'erbaps  the  opposite  plates  are  connected  in  some 
way,  as  "  lead  trees "  are  apt  to  form  across  if 
there  is  ^the  slightest  flasr^  tn^be  ^DD^ 

toback  voCies.-EBGUM!OT  ^  ^ 

[47662.J— Fame  Accumulator  —I  hare  given 
op  accumulators  as  a  bad  job.  I  cannot  make 
them  succeed  a*  I  would  wish,  and  to  lose  60  per 
cent,  of  current  in  storing  is  more  than  I  care  to 
lost  when  there  are  other  and  simpler  ways  open 
for  the  generation  of  eloctricity.  Still,  you  should 
got  50  per  osnt.  of  the  current  out  that  you  put 
into  the  accumulator,  and  you  should  not  lose  the 
charge  so  quickly  as  you  seem  to  have  don*.  Tbe 
accumulator  should  work  better  the  longer  you 
keep  it  in  action  until  it  gives  out  its  maximum, 
which  I  bavo  never  found  more  than  50  per  cant, 
of  the  current  put  into  it — W.  J.  LaJtCAffEsft. 

[47656.]—  Woollen  and  Worsted.— I*  not  the 
difference  between  thise  just  simply  that  between 
short  and  long  stsple  wool  Y  In  the  former  case 
the  wool  is  short,  and  is  milled  and  fulled  ;  in  the 
latter  it  is  long,  and  is  drawn  out  and  spun.— 
T.  P. 

[  1 7639.  ]  —  Tricycle. —Inferior  metal,  weakened 
at  the  screw.  The  wires  may  be  10,  but  if  a  screw 
is  cut  into  them  they  are  very  much  smaller,  unless 
tbe  ends  have  been  upset  sufficiently  to  take  tho 
thread.— Co  vests  Y  Rotahv. 

[47660.]— Metal  lophon*  —  Them  is  nothing  in 
the  market  to  exactly  suit  M.  I1.  Robin,  but  he 
might  have  instruments  constructed  on  tbe  plan  of 
the  piano  harp,  or  real  harmonium*  with  the  per- 
cussion action,  using  only  the  latter  for  the  piano- 
forte practice.— OtuAXOK. 

[47<>il.]—  De  alcohollaed  Wine.— Boiling  will 
drive  off  the  alcohol  from  wine,  and  also  thn 
flavouring  ethers.  In  fact  it  would  simply  spoil 
it.  "  G.  T."  will  derive  more  benefit  from  tho  uso 
of  unfermented  wine,  if  he  can  get  it,  but  it  will 
puzzle,  him  to  keep  grape  juice  unfermented  for 
long.  Tho  statements  quoted  sie,  of 
rubbish. — T.  P. 


U70G5  ]-Government  I 
—This  querist  should  procure  sonui  of  the  text- 
books or  cram  books  used  by  the  teachers  of  classes 
and  their  pupils.  Also  copies  of  examination 
papers.  There  is,  I  believe,  a  very  good  school  at 
Bristol.— CaJtBKix. 

[47C72.]— Limelight.— You  will  require  air- 
tight bags,  capable  of  bearing  a  pressure  of  5001b. 
on  each  bag,  although  1801b.  will  he  the  utmost 
you  would  uso  on  them :  still,  they  ought  to  be 
strong  enough  to  bear  three  times  as  much.  Then 
you  will  require  a  jet  with  platinum  nozzle,  pres- 
sure boards,  and  tubing,  retort  and  purifier.  These 
will  take  you  some  time  to  make,  aud  would,  I  am 
afraid,  prove  useless  when  made,  unless  you  had 
someone  with  you  to  give  you  hints  and  assistance. 
I  shall  be  pleased  to  help  you,  if  you  wish  to  make 
the  apparatus. — W.  J.  LakcsSTBH. 

[47674.]—  Eleotrotyplng.— No  doubt  you  have 
succeeded  in  doing  wbat  vou  wished  to  do.   If  i 
let  me  know,  and  I  will  tell  you  a  simpler 
than  the  one  you  bave  tried. — W.J.  I 


very  few  filaments  oomp 
1.    This  thread  floats  on 


[47675  ]—Vaouum  Gangs.— To  Mb.  LaXClS- 
Tllti — Vou  can  makes  vacuum  gauge  out  of  a  piece 
of  glass  tubing  one-eighth  inch  bore,  and  before 
being  bent  1  tin.  long;  then  in  a  Jiunsen'a  11a 
bond  thn  top  part  down  at  a  point  4iu  from  sea 
end.  Having  bent  this  to  foim  a  1",  then  bend  tho 
other  part  up  again,  so  that  you  will  have  two  b>  nils 
and,  of  course,  three  tubes  close  together.  The 
open  end  must  bo  firmly  cemented  into  a  brass 
screw,  titling  sir-pump  plate.  Then  fill  the  termi- 
nal leg  of  gauge  with  mercury  and  gently  heat  tho 
tube  until  you  have,  by  repeated  tapping,  removed 
all  air-bubbles.  Now  screw  into  air -pump  plate, 
and  if  all  is  sound  the  mercury  will  fall  in  closed 
leg  and  rise  in  the  other  until  both  i 
level  — W.  J.  LaStcAtnitii. 

tbL— The  white  crystuls  are  sulphate  of  zinc. 
Wash  out  the  cells  with  warm  water,  and  put  porous 
cells  into  boiling  water,  leaving  them  iu  for  some 
hours.  Clean  the  zincs  well  in  hut  water,  and  scrub 
with  sand  until  nearly  clean,  then  wash  and  a  mai- 
lt you  scrub  the  zincs  well  with 
water  you  will  eavo  a  lot  of  mer- 
le zincs,  the  dirty  spot* 
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won't  amalgamate,  and  so  become  centra  again 
for  decomposition  when  battery  is  again  charged. — 

W.  J.  LxXCA7TF.fi. 

[47743.]  —  Diaoharge  from  E(>  -  shaped 
Sewer*.— I  am  obliged  for  aume  of  the  iuforma- 
tion  given  by  Mr.  C.  H.  Romanes  in  answer  to  my 
query  re»p*cting  the  discharge  in  etrg-shapcd 
sower*;  bat  ior.lv  ,f  the  formula  given  by  me 

q  „  ■  ,    ■  .1  /  U'-  -j  be  correct  for  litre*  perse- 

cond,  that  given  by  Mr.  Wmnane*  as  discharge  in 

cubic  feet-Til.,  35  y/ *  ]  be  wrong.  I 

fail  to  tee  why  the  formula  should  alter,  as  in  the 
first  case  the  diameter,  fall,  &c,  would  bn  in 
measurement,  whilst  in  the  latter  in  feet, 
e  the  coefficients  should  be  the  same.  1 
!  confess,  between  thn  two,  I  am  mom  in  the 
n  error.  By  perimeter  of  large  end,  Mr. 
i  evidently  means  "lower  end,"  for  that 
of  tho  larger  one  would  be  half  the  circumference 
of  larger  diameter,  or  1-67079—  Era  a. 

[47757.]— Manganeee.—"  M."  is.  of  course, 
perfectly  right  about  the  oxides  of  Ma.  My  error 
(which  I  detected  immediately  I  saw  it  in  print) 
was  one  of  the  eye,  not  of  tit*  brain,  and  few  per- 
sons with  any  knowledge  of  chemistry  would  be 
misled  by  it.  What  I  intended  to  have  said  was 
that  all  the  higher  oxides  of  Mn  are  reduced  by  a 
red  heat  to  MnO  (not  MnOi).  I  am  qui  to  awaro 
that  MnO»  is  tho  highest,  and  Mt>,0,  the  lowest 
mineral  oxide.  But  since  "  M."  expresses  a  doubt 
as  to  the  practicability  of  obtaining  tho  metal  in 
the  manner  1  mentioned,  I  feel  bound  to  describe 
the  process  more  fully.  It  is  supported  by  Profs. 
Rosooe  and  Schorlcmraer,  and  is  given  aa  the  best 
method  of  preparing  the  metal  by  Hugo  Tsmm, 
who  has  made  a  large  number  of  experiment*  on 
the  preparation  of  the  metal  on  a  large  scale,  and 
a  description  will  be  found  in  the  Chem.  A'rwi, 
1ST-,  111.  A  flux  is  prepared  of  it)  parts  of  soda- 
Ihne  glass  and  7  of  tluor-spar;  G  part*  of  this 
mixture  are  then  added  to  I  of  lampblack  and  1 1 
of  MnOi.  The  mass  is  heated  in  a  plumbago  cru- 
cible lined  with  a  mixture  of  3  of  graphite  and  I 
of  fireclay,  and  this  i*  then  intensely  Iguited  in  a 
wind-furnace.  A  green  slag,  termed  "green 
flux,"  is  obtained  in  this  operation,  together  with 
metallic  msnganete,  and  this  flux  serves  for  a  fresh 
c Deration.  Th's  impure  manganese,  termed  cast 
manganese,  when  fused  with  half  its  weight  of 
MfcCO^ielded  a  product  possessing  the  following 
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— C.  I  Ias.hu. 

[47807.]— Maa-netio  Sands.— I  observe  Mr. 
Alien's  reply  (p.  16)  about  titaniferous  msgnetic 
sands,  in  which  ho  says  they  aro  "  wholly  u»elen 
for  making  steel  or  any  similar  purposes.'*  I  find 
that  the  use  of  the  titaniferous  steel  sand  of  Tara- 
naki,  in  making  triple  alloys,  has  been  patented  in 
this  country  by  Mr.  O.  Scott  No.  6J0,  1882).  In 
the  specification  it  is  stated  that  the  economy  and 
advantage  in  the  method  of  manufacture  is  f  fleeted 
by  using  the  titaniferous  steel  sand  of  Taranaki 
and  other  places  in  New  Zealand  where  such 
quality  of  sand  may  be  found,  instead  of  ordinary 
iron  reduced  to  a  granular  state,  the  process  of 
granulating  ordinary  iron  being  both  troublesome 
and  catty,  whereas  the  titaniferou*  steel  sand  is 
supplied  by  nature  in  the  required  form  for  the 
manufacture  of  apiegeleisen  and  ferro-mangaiiese, 
and  the  cost  and  trouble  of  granulating  iron  is 
avoided.  The  titaniferous  steel  sand  is  used  in- 
stead of  granulated  iron,  combining  the  same  with 
manganese  and  carbon.  The  several  constituent 
part*  being  reduced  to  a  granular  state  are  mixed 
in  proportions  regulated  by  tho  actual  amount  of 
metallic  mangautoe  contained  in  the  peroxide  of 
manganese,  the  actual  amount  of  metallic  iron  or 
steel  contained  in  tho  titaniferous  sand  used  in 
forming  the  alloys  either  of  spiegeleisen  or  ferro- 
manganese  with  a  proportion  of  carbon.  The 
mixture  of  these  constituent  parts  having  been 
rfj  acted,  the  same  is  placed  in  graphite  or  plum- 
bago crucibles  or  similar  vessels,  the  surface  being 
covered  with  powdered  glass  or  silicion*  sand  or 
other  like  substance.  In  this  state  the  contents 
ore  submitted  to  the  action  of  a  furnace,  and  raised 
gradually  to  a  tugh  temperature  sufficient  to  effect 
toe  fusion  of  tho  mixture.  The  employment  of 
the  titaniferous  steel  sand  in  the  place  of  granu- 
lated iron  reduces  greatly  the  cost  in  the  manufac- 
ture of  both  spiegeleisen  and  ferro-maugaueee.  An 
adhesive  carboniferous  solution  msy  be  made  of 
sufficient  consistency  to  combine  by  admixture  the 
onatituent  materials  of  manganese  and  the  titani- 
fereas  steel  sand  into  a  subttanoo  capable  of  being 
moulded  after  the  manner  of  a  brick,  then  dried 
and  afterwords  submitted  to  a  furnace  for  f uvion. 
Perhaps  Mr.  Allen  will  say,  for  the  benefit  of  the 
original  querist,  whether  there  is  a  probability  of 


using  the  sands  indicated  in  the  way  described,  of 
course  with  commercial  success.  —  As  Uui 
CotoxLu.. 

[47878.]— Electro-Gilding.  —  To  "  Os."  —  A 
hot  solution  will  certainly  *<>fton  shellac  varnish  ; 
bat  as  gilding  requires  a  very  short  time,  I  think 
it  can  bo  done  without  the  varnish  coming  off, 
especially  if  the  scratch-brush  is  not  used  till  the 
operation  is  finished.  The  varnish  can  be  removed 
with  methylated  spirit*  if  the  shellac  will  not  do. 
Try  black  japan  well  baked  on.  This  can  be 
removed  with  turpentine. — Us. 

[47879] -Silversmith.'  Work.— The  ham- 
mering or  facets  I  speak  of  are  put  on  after  they  have 
been  into  tho  polisher's  hand*.  It  is  the  new  style 
of  ornamentation.  I  bare  don*  it  with  a  small 
round-faced  hammer,  but  it  look*  like  so  many 
dent*.  I  have  some  work  shown  me  manufactured 
in  France,  of  the  same  finish,  which  looks  neat  and 
regular,  the  same  inside  a*  out,  and  the  article  is 
not  put  out  of  shape  by  finishing.  Tho  work  con- 
sists of  bag  liftings  (tops).— Oeobok  Evxksley. 

[4  7S02-]— Pianoforte  Hammer  Coveriiu:  — 
Tho  slip  of  fell  should  bn  first  prepared  by  slightly 
shaving  the  edges  with  the  tnmmiug-knifo  ;  this 
will  cause  it  to  tit  more  neatly  into  tho  nick  at  the 
top  of  the  hamcer-head,  and  also  facilitate  the 
bending  over.  It  should  then  be  cut  into  strips  a 
little  wider  than  the  hammer  (perhaps  about  {in  in 
width),  and  the  end  intended  for  the  nick  glued  in 
first,  fastened  with  tape,  and  so  continued  through- 
out. Tho  lower  pirt  should  then  be.  glued,  carefully 
missing  the  portion  ju-t  under  the  blow,  the  felt 
tightly  pulled  over,  and  a  few  turns  of  tape  pasaod 
round  while  it  is  held  in  its  position  with  the  lingers. 
As  the  success  of  tho  operation  depends  almost 
entirely  on  the  firmness  of  the  covering,  too  much 
care  cannot  be  taken  that  it  does  not  slip  at  this  time 
through  the  fiDgers;  should  it  do  so,  it  is  better  to 
begin  tho  pulling  again,  aa  no  after  process  will  make 
up  for  a  flabbily-covered  hammer.  The.  hammers 
first  covered  will,  ou  their  completion,  bo  ready  for 
trimming  with  a  thin  aharp-bladed  knife.  If  a 
decent  quality  of  felt  i*  employed  the  toning  needles 
will  scarcely  be  required  ;  but  if  the  tone  is  found  to 
be  a  little  hard  in  parts,  it  may  be  softened  by  a  few 
straight  poshes  of  the  needle*  just  at  the  round  of 
the  hammer.  This  will  soften  the  felt  without 
tearing  it,  and  i*  the  only  way  of  producing  a  lasting 
mellow  ton*.  The  treble  portion  will  often  need 
brightening  by  the  use  of  a  hot  iron  ;  but  in  this,  as 
in  the  softening,  the  taste  of  the  operator  will  be  the 
best  guid*.-W.  H.  Davirs. 

[47302.)  -  Preventing?  Silver  from  Tarnish- 
ing-.— I  should  u*i»  u  saturated  solution  of  the 
hyposulphite  of  soda— i.e.,  a*  much  of  the  soda  as 
a  givrn  quantity  of  water  will  dissolve.  L'se  water 
—not  spirit.— J.  W.  riOKD. 

[17302.]  -  Preventing-  Silver  from  Tarnish- 
ing— I"»e  a  saturated  solution—  that  is,  at  much  of 
the  salt  as  the  water  will  dissolve.  It  does  not  say 
it  will  prevent  the  tarnishing,  but  implies  that  the 
tarnish  can  be  easily  removed,  and  that,  conse- 
quently, there  is  little  trouble  in  keeping  the  things 
bright.— T.  P. 

[47904.1  —  Thorough  Baas.— I  should  recom- 
mend "  Musician  "  to  get  Hamilton's  "  Catechism 
of  the  Rudiment*  of  Ilarmony  and  Thorough 
Hat*,"  published  by  Messrs.  It.  Cocks  and  Co., 
Princess-street,  Hanover- square,  at  2i.  You  can 
obtain  it  at  any  good  mutic-seller's.  There  are 
several  books  by  the  same  author  on  counterpoint, 
melodv,  and  several  subjects  for  the  pianoforte 
student,  which  will  be  necessary  for  you  to  study 
if  you  wish  tn  understand  the  subject  thoroughly. 
—J.  W.  Bonn. 

[4 7007 -  ]  —Problem  In  Co -  ordinate  Geometry. 
—Would  "Milvertou"  kindly  favour  me  with  at  least 
the  principal  step*  in  hi-  investigation  ';  Would  not 
the  equation  he  obtains  assume  a  simpler  form  if 
the  origin  were  taken  as  I  suggested  at  the  point 
where  P  meets  UO'  P  I  should  have  said  more 
explicitly  at  the  point  between  O  and  O'  where  P 
meet*  00';  the  other  meeting  point*  lie  in  OO' pro- 
duced. The  curve  would  then  pass  through  the 
origin.  Or  course,  in  the  particular  case  supposed, 
this  point  would  be  the  middlo  point  of  OO'.  Could 
"  Milverton"  further  oblige  me  by  showing  what 
value  of  /  (in  the  particular  case)  would  make  the 
deviation  of  the  looped  part  of  the  curve  from  a 
straight  line  least—  would  in  fact  mo»t  nearly  realise 
Watt's  parallel  motion,  d  and  r  being  given  f— 
A.  J.  Surra. 

[47907.]-Problem  In  Co-ordinate  Geo- 
metry.—The  re«ult*  giveo  by  "  It.  E.  B."  and 
"  Milverton  "  are  very  interesting,  especially  tho 
former,  as  the  equation  is  symmetrical  in  all  it*  de- 
tail* ;  but  whether  tho  curve  could  be  drawn  from 
this  equation  is  another  matter.  Unlets  we  can 
get  the  explicit  value  ratuo  of  t  in  terms  of  y,  we 
cnuld  not  do  so,  except  by  a  procoi*  of  trial  and 
error.  Am  I  right  in  saying  that  there  inn  j  known 
method  of  obtaining  explicit  values  of  9  or  f  from 
an  implicit  function  when  tho  higher  powers  of 
these  symbols  are  involved  ?  There  is  one  problem 


to  which  this  equation  might  bn  applied  with  some 
prospect  of  solution,  I  mean  the  "  I'unicular  Poly- 
gon. '  This  is  a  favourite  problem  of  mine,  and 
about  fourteen  months  ago  I  wrote  a  paper  on  the 
tubject.  which  was  printed  in  thia  journal.  The 
simplest  form  of  the  problem  may  be  illustrated 
with  a  piece  of  string  of  known  length,  the  ends  of 
which  are  attached  to  fixed  p"inU  of  known  dis- 
tance apart.  Two  known  weights  are  then  sus- 
pended to  tho  string  at  known  distances  from  each 
other,  and  from  the  lixed  point*,  and  we  require  to 
find  the  position  of  the  whole  when  at  rest,  either 
by  finding  the  angles  or  ordiuate*  from  a  fixed 
paint  Now,  it  will  be  seen  that  if  we  find  the 
centre  of  gravity  between  the  two  weight*,  and  set 
the  whole  arrangement  swinging  from  side  to  side, 
tho  centre  of  gravity  will  describe  a  curve,  and  the 
equation  to  this  carve  will  be  that  which  has  been 
arrived  at  by  "  B.  E.  B."  and  "  Milverton,"  the 
origin  being  half-wsy  between  tho  points  of  aup- 
port.  When  the  string  and  weight*  have  come  to 
rest,  the  centre  of  gravity  will  be  at  the  lowest 
p  int  of  the  curve,  or  at  its  furthest  point  from  the 
axis  of  x,  and,  therefore,  tj  w  ill  then  be  a  maxi- 

Alro,  if  all  the  terms  of  the  equation  be  brought  to 
oue  eidn,  and  the  expression  called  «,  then  «  -  0, 

and ''"  =  0.   The  equation  given  by  "  "  R.E.B'" 

is  not  a  diffault  one  to  differentiate,  and  I  am 
therefore  in  hope  that  some  result  may  be  arrived 
at  by  working  with  thn  original  equation  audits 
d:lT  rent  till ;  but  whether  it  is  possi  ble  to  And  the 
value  of  x  or  v  from  these  two  equations  remains 
to  be  seen.  Will  "  R.  E.  B."  or  "Milverton" 
kindly  look  into  this,  and  esy  wh-th. 
definite  could  bo  arrived  at  i    M.  I.  C.  E. 

[47809.1  —  EngineorlfKf, — I  beg  to  inform 
"Tbele"that  he  will  find  "Civil  Engineering," 
by  Henry  Law,  M.InstC.K.,  including  "A 
Treatise  on  Hydraulic  Engineering,"  by  Geo.  R. 
Burnell,  M.Inst.C.E  .  sixth  edition,  revised,  with 
large  additions  on  "  Recent  Practice  in  Civil  Engi- 
neering," by  D.  Kiuneer  Clark,  M.  Inst.  C.E., 
author  of  "  Tramways  ;  Their  Construction,"  ic, 
a  capital  book  for  the  purpose  required.  It  is 
published  by  Msssrs.  Crosby,  Lx-kwood,  and 
Co.,  7.  Stationer**  Hall  -  court,  London,  EC, 
price  6a.  Od. — F.  Ey&hitt. 

[47913.]—  Electric  Bath.— The  bath  need  not 
be  copper,  the  Hull  ml  (pot)  is  preferable.  Salt 
is  all  you  require  to  put  in  the  water,  if  you  use  a 
voltaic  battery ;  if  a  Faradaic  battery  use  water 
only.  The  cost  of  batteries  depend*  on  the  six*  and 
kind.  Most  good  medical  batteries  are  fitted  with 
a  disturber  and  reveiser,  so  as  to  change  poles 
without  distuibing  the  pitient :  thn  current  should 
be  shut  oft  before  reversing.  The  Lec!anclii:  is  the 
best  medical  battery.  If  "  Au  Revoir"  will  ad- 
vertise his  addrrst  in  the  Enomsii  Mechaxic,  I 
will  write  him  and  give  him  full  particulars.— 
|  J  axes  Rkvhalka. 

[I791G.]— M.  B>.  Engines.—  The  tank  engine* 
which  "Camomile''  mentions  as  having  stea 
broke*  only,  aro  also  fitted  with  the  Ssnd 
injector  for  wurking  the  vacuum  brake  with  a 
train,  but  the  vacuum  brake  i*  not  applied  to  the 
engine  wheel*.  Can  "Camomile"  say  if  Smith's 
vacuum  has  been  removed  from  tank  engine*  7*6, 
7*9.  Most  of  the  800  class  have  been  rebuilt  with 
cylinders  of  different  >1j«-*.  The  original  engines 
have  cylinder*  Win.  by  2lin.  Nos.  HOI,  800,  808, 
809  [rebuilt  18751 ;  802,  22,  CO,  G\  V.tt,  139.  105, 
1159,  810,  817  (1876),  have  cylinder*  ISin.  by  J  tin. 
No*.  SOU,  804.  805,  807.  811.  81 H,  ,H14,  Hlfi,  818.  819 
(1877!  ;  803.815.  829  ;  18.10),  have  cylinders  18m. 
by26.n.  Will  Camomile"  state-  if  Nos.  62,  64, 
lu7  [rebuilt  18821,  have  had  their  cylinder*  en- 
larged  Y  "Camomile"  ha*  oinitted  No*.  165  and  166. 
There  are  43  engine*  of  tho  so-called  890  class. 
23  engines  were  built  at  Derby  in  1S72-4  of  this 
clot*.  Tbey  differed  from  890—009  in  the  trailing 
splashers.  'Their  No*,  are  82,  148,  (1872).  7,  48, 
72, 120.  121.  125  (1874),  46  (rebuilt  1*751,  41-46, 
47  (rebuilt  1876),  2,  6,  12,  19,  21,  40.  49,95,  and 
IS]  (rebuilt  1878.)  I  have  given  24  engine* ;  either 
46  or  US  ought  t)  be  omitted.  No.  148  has  Mr. 
Juhnsou'*  dome  and  valve,  but  the  date  is  1872.— 
Mktkob. 

[47920  )  -Weatlnghonae  Brake.— The  stop- 
cocks at  the  ends  of  the  vehicles  aro  used  to  open 
or  close  the  main  brake-pips  :  they  must  always  be 
opened  after  the  hose-Muplings  have  been  united, 
and  closed  before  they  are  sepsratad.  Before 
starting  from  a  terminus,  after  adding  to  a  train 
on  the  journey,  or  when  another  engine  ha*  been 
attached,  the  rear  guard  must  ascertain  if  the 
couplings  have  been  connected  and  the  tspi  opened 
by  the  porters,  by  applying  the  brake*  from  hi* 
van  and  icetng  that  they  are  relented  by  the  driver 
from  the  limine.  He  should  also  ub*ervo  the  pres- 
sure gauge.—  Ci-kmext  E.  STmrrros». 

r47!>2l.1-Brake  Trial*  upon  the  Midland 
BiUway  (1870  to  1877).- The  following  Uble 
I  have  compiled  to  give  the  inform  stion  desired  by 
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FNOLISH  MECHANIC  AND  WOULD  OK  SOIKN'CE:  Nc.  915. 


Sept.  i2,  l8Si. 


"A  Driver"  Several  of  the  experiments  I  wit- 
i  eesed,  anil  ihall  be  happy  to  furnish  any  further 
detail*.  Ia  addition  t>  trial*  mvle  with  special 
trains,  lomo  of  the  brakes  have  been  tested  in 
crdinary  working  between  Bedford  and  London, 
Bradford,  Lords,  and  Skipt/m,  Arc.  :— 


p  it  a  pin  to  «nit  the  hoars  he  want*  signal  frr. 
Let  hiui  eeunt  the  teeth  and  divide  that  number  by 
I 't.  He  will  then  hare  to  many  teeth  for  each  hour. 
Mrirk  one  tooth  and  call  it  12,  and  then  at  equal 
distances,  say,  1,  2,  3  up  to  12  again.  Mi»s  pins  at 
tbo  hours  ho  has  no  use  for,  and  when  ho  wai 


Date. 


Nike  or  Diuun. 


April,  1870  .. 
Msrch  IS.  1873 

■>  ai,  1873 

ill  1873 
March  22.  187.1 
Slav  21,  1873.. 
Apul  10,  1874 . 
March  13.  1875 
March  15,  1876 

June,  1875.... 

Aug.  26,  1875. 
Sept.  10,  187.). 

Sept.  21,  1875. 
Sept.  22,  187-1 . 

Fab.  9,  1876  . . 

March  14,  1877 
March  II  1877 
March  16,  1877 
March  20,  1877 
May  10,  1877.. 


Wilkin  and  Chile's 


Wcstinghcuie  Air 
>■  •» 
•i  ii 
ii 


••*•■••• 

■ •»««••» 


n 


>i 


Claike's  Hydraulic  

is  m   

i  We>tini;hrata  Automatic  ..  i 

Barker's  Hydraulia   

I  Clarko'a  Hydraulic  ) 

Barker's  Hydraulic   

Westinghcuse  Automatic . . 
Cbatelicr**  counter  pressure  t 
and  hand  brakt*  t 


'»  stesrn,  and  oidi-  ^ 

nary  hand  brakes   i 

Kitson's  steam,  and  ordi-  \ 
nary  hand  brakes   i 


Smith's  Vacuum  . 


Wcstinghouso  Automatic. 


arr  E.  Stiiettov. 

[47925  ]— Electric  Engine  — You  have  nothing 
to  do  but  attach  cite  <  nd  of  a  lieam  to  an  armaliu  e, 
and  the  other  to  a  crank  turning  a  fly  whirl.  The 
armature  is  pivoted  at  one  end,  and  is  pulled  down 
by  the  msgnet,  and,  at  the  instant  of  contact,  the 
circuit  is  broken,  and  Die  flywheel  brings  up  the 
>-— T.  J.  P. 


li7°27.J-Sleetrio  Time  Signals  —You  want 
a  disc  abi  ut  2.n.  clam.,  fastened  on  to  the  shaft  of 
hour-hand,  so  that  it  revolves  once  in  12  hours, 
mid  Mtaaswf  abrut  Jin.  deep,  to  allow  the  pin  of 
eiMjtaet-rud  to  drop,  and  tuak*  contact  at  A  B 
Divide  the  diso  into  12  equal  parts  for  the  hours, 
and  half  the  spaces  f<  r  the  half  ■  bouts,  and  number 
ai  shown  in  sketch    and  when  fixed,  the 


centre  cf  hour-band  ibould  alsrays  be  over  the 
figure  12.  Carry  the  wire  from  battery  to  contact - 
rod  as  shown,  and  not  through  tbo  j  >int.  Uf 
course,  this  will  ring  bell  all  through  tbo  night ; 
hut  you  ran  switch  it  off  after  7  30  p.m  ,  and  on 
before  8  am.  But  if  this  is  unsuitable,  you  could 
make  the  disc  revolve  only  once  in  24  hours,  and 
yon  must  divide  and  notch  to  nut,  so  that  more 
than  one  half  of  disc  would  be  blank.  The  en- 
tact- rod  you  mast  shape  to  circumstances,  and 
make  the  minute  and  hour  hands  coincide.— 
Waixixotox. 


T 


[47927.]  Electiio  Time  Si»naW.-If  "Time 
Ufa*"  will  put  two  pits  iu  his  minute-wheel  and 


1 


J"  th»m  lift  a  light  spring,  ho  wiU  then  havo  a  con- 
t  every  hail-hour,  andjon  his  hour- wheel 


Wiim.i:  T:,!i  ;.. 


On  the  Lickey  Incline,  Birmingham  and  ll!ou««- 

ttr  Ltue. 
Between  Melbourne  and  Trent. 

„       Chellaston  and  Castlo  Donnington. 

„        Melbourne  and  Trent 

,,       Melbourne  and  Trent. 

„       Hendon  and  St.  Alhau's. 

,,       St.  Pancras  and  Bedford. 

„        Derby,  Trent,  and  Castle  Donnington. 

,,        Derby,  Treat,  and  Castlo  Donniugtou. 

The  Newark  Trials  —  between    Newark  and 
Thurgaton. 

Betwoen  Ch-lluton  snd  Cattle  Diunington. 
,,       St.  Pancras  and  St.  AlbinV 

Derby,  Cuttle  Doaniogtrm  and  Trent  Line. 

Derby,  Castle  Djnnington  and  Trent  Lino. 

Derby,  Castle  Donnington  and  Trent  L'no. 
At  Drrbv. 

Derby,  Trent  and  Castle  Ponnington  Lino. 
Derby,  Trent  and  Castle  Donnington  Line. 
Derby,  Trmt  and  Castle  Donnington  Line. 
At  Derby. 


half-hour  signal  he  must  have  another  pin  half- way 
between  that  and  the  next  hour.  I  send  sketch, 
which  will,  I  think,  give  him  all  he  requires,  pro- 
viding ho  has  a  little  knowledge  of  clock-making 
snd  electricity.  M,  minute  whtel.  with  its  2  pins  ; 
H  hour  wheel,  with  its  pins;  S  are  light  brass 
springs,  to  bo  lifted  by  the  pins  in  wheels;  Tare 
adjusting  screws.  He  must,  of  course,  insulate  his 
spring  studs  from  his  clock -plate. —J,  T.  3.,  Shef- 
field. 

[4703*.] —  Induction  Coil  Fa  Hare. —Cannot 
you  pais  a  current  through  your  primary  at  all'r 
If  not  the  wire  is  disconnected  somewhere,  and 
must  l>e  unwound.  You  appear  to  have  over- 
iosolattd  the  work.  Sketch  of  contact  breaker 
A,  core  ;  B,  armature  and  spring  ;  CClp 


two  rrgulating  screws;  scrow  C  stops  spring  B 
from  breaking  contact  too  toon.  — II.  STOOKK. 

[47937.]  -  Electro-Motor.— Commutator  is  two 
short  pieces  of  brass- tube,  tiled  half  awiy,  for  |thl 
nf  the  length,  fitted  tight  on  wooden  cylinder. 

at  top  S.  hole  in  diagram  to 


assumption  of  Gregory's  scries.  Further,  the  flnt 
identity  givi ax  +  Sir'  +  •••  Ix  -  I1  +  „,) 
+  i  l#  -  V,  r*  +  ...)»  +  ...  =  x  (I  -  •/.  *»  + 
...)  +  lr>  (1  -  x>  +  ...)•  ... -e  .... 
which  shows  that  ir  1,  and  also,  since  the  leccud 
let  of  brack.  Is  contain  only  rr.-ii  powers  of  r,  that 
in  the  e  xpimion  of  u  enly  odd  powers  of  r 
will  occur.  The  logarithm*  nre  all  XajiTrian. 
In  Question  (iii.)  the  arc j  A  A ,  B  B',  C  C  obviouily 
pass  through  the.  pole  P  of  the  circle  ABC  when 
produced.  If  tj  is  at  r  point  on  the  iphere  distant 
by  a  quadrant  from  A',  then  the  tnaople  (IP  A 
gives  cos.  QPA.'  as  -  cot  PQcot.  PA':  hence 
the  condition  that  A',  B',  C  lie  on  a  great  circle  ir 
the  co-rxi»touco  of  the  three  equations  : — 

Cos.  QPA':  cot.  P  Q  cot.  P  A', 

Cos.  Q  P  B'  ~  -  cot.  P  Q  cot.  P  B  . 
Co*,  Q  PC  =  -  cot.  PQ  cot.  P  C, 

Q  being  the  pole  of  this  circle,  and  the  mathe- 
matical form  of  the  condition  ia  the  result  of  elimi- 
nating from  these  equations  all  terms  containing  Q. 

Now 

Cot  PA  fin.  B  PC  =  cot.  PA'  sin.  (Q  PC  - 
Ql'B) 

=  cot.  PA  (sin.  QPC  on*.  Q  P B  -  co*.  QPC 

sin  QPB) 

-cot.  ryot.  PA' cot  PB  cot.  PC  (tan.  PB  sin. 
QPB'  ■•  tan.  PC  *in.  QPC), 

and,  sb  this  is  of  the  form  X  &3  -  y),  we  hare  by 
symmetry  : 

Cot.  PA  sin.  B  PC  +  cot.  PB  sin.  CPA  4  ect. 
PC  tin.  A  PB 

=  itf-i  +  i-  t  +  «-  ai  =  o, 

and  this  condition,  since  P  A,  P  B,  P  C  are  quad- 
rants and  A  B  C  a  great  circle,  become! 

Tan.  A  A'  tin.  B  C  4-  tan.  BB  sin.  CA  +  Un. 

OC  sis.  A  B  -  O. 
In  Question  (iv.)  we  hare — 
a  -  1   .    «•  -  1 

a  1-  l 


! 


2  l«  +  li«  T 
St  «s 

■  +  i  +  iTt>  +  !)■ 


U  + 1 


log 


.....] 

log  «I 


top  V.  p.>le,  then  to  lower  Iff.  pole  from  lower  S. 
pole  to  commutator- spring,  through  armature  and 
oat  at  other  spring.  Wire,  No.  20  cotton.  The 
ralo  has  been  given  often  as  to  amount  of  wire  for 
good  magnet.  It  most  lie  as  deep  as  diam.  of 
msguet  The  F.M.*  being  flit,  it  must  be  a*  deep 
as  th<ir  thickness.— Cosmu. 

[47940  ] -Mathematical  —  In  questions  (i ) 
and  pL),  which  are  the  same,  we  have  ax  +  bx*  + 
...  e  log.  tan.  (Jv  +  1j)  =  i  log.  1  +  sill,  t,  1  - 
•in.  x  =  tin.  r  ■+  1  »in.'  x  -r  ;  hence,  assuming 
an  imaginary  angle  6,  iuch  that  sin.  1  =  ■  tan.  i, 
where  i«  =  —  L  which  relation  gives  also  Uu.  x  = 
t  sin.  6,  we  obtain  u  =  ax  -f  Ai*  ■+•  . ..  =  i  (tan.  & 
—  1  tan-3  0  -f*  ...)  =  id,  by  Gregory's  theorem. 
This  process  reversed  gives  rjasi  tan.  x  —  f  tan1  x 
+  ...  =  i  (*in.  9+1  tin.*  9  +  ...)  —  i  (08  +  W 
+  .,,)  t=  ss  -  ■ta*  +  . . . ,  as  we  see  on  replacing 
x  by  i  in  the  first  identity  and  then  tubatituungfor 
i  its  value  u  i.  The  proof  is  longer  if  exponentials 
are  directly  introduced,  instead  of  indirectly  in  the 


using  Napierian  logarithm*,  and,  on  substituting 
j.  ••  for  it  and  writing  u  log.  x  for  log.  x  ",  we  get 
the  required  identity.— K.  E.  B. 

[47'Jl-j  1- Cotton  and  Leather  Belting;.— 
I  can  give  you  one  instance  in  my  experience 
proving  the  superiority  of  cottcn  over  leather  for 
machine  belting.  I  had  a  machine  to  which  I 
wished  to  transmit  20  h.-p.  direct  from  the  crank- 
shaft of  engine.  The  machine  was  intermittent  in 
its  action,  causing  the  belt  to  jetk  violently  with 
each  variation.  1  used  a  lOin.  leather  belt,  and  in 
a  month  thero  were  thirty  joints  and  new  pitccs  in 
!*Hft.,  the  length  of  the  belt,  besides  the  loss  of 
time  occasioned  1>y  stopping  to  tepair,  the  product 
of  the  machine  being  considerably  impaired  in  value 
by  a  stoppage  while  i  action.  We  replaced  this 
by  a  cotton  belt  of  the  same  t'u.t;  the  tint  ci»t  was 
less,  and,  after  it  bad  stretched,  it  ran  for  eighteen 
]  months  without  a  break,  day  and  Digit.  In  using 
cottoii  bolting,  which  I  have  constantly  done  since, 
it  requires  sjme  attention  at  first,  at  it  stretches 
considerably  ;  but  alter  a  couple  of  dsys'  running 
this  will  cease,  if  it  be  taken  up  as  occasion  re- 
quirts.  After  tlu«,  should  it  get  alack.it  should 
in  moistened  well  upon  the  back  with  crude  castor- 
oil,  when  it  will  resume  it*  tightness  and  flexibility. 
Cotton  belting  must  bo  preserved  from  change*  of 
the  weather  as  much  as  possible,  and,  if  thrown  off 
and  ltft  for  any  time,  cannot  be  put  on  without 
lotting  cut.  1  am  of  opinion  that  the  manner  cf 
j  .imug  belting  has  all  to  do  with  the  useful  Ufa  of 
the  belt.  I  use  clips  of  thin  iron  and  small  bolt-i 
about  1  ;'n.  pitch.  The  clips  should  be  fi'ed  round- 
ing on  the  edges  touching  the  belt.—  Fiui>. 
Walhes, 

[47010.]  —  Failing1  SiRht.  —  No  mere  mechanic  ii 
appliance  can  do  you  any  good  to  strengthen  your 
sight,  which  pbyaical  occupation,  advanced  age, 
and  failing  health  srn  naturally  threatening.  If 
you  giro  me  your  addiess,  with  the  description  of 
the  present  mode  of  your  living,  and  write  to 
"  Urbanu*,"  L  Westbourue-tenuco  North,  Lon- 
don, W.,  I  will  give  you  in  a  private  letter  the 
necessary  advice,  how  to  support  the  strength  of 
the  optic  nerve  by  proper  artitiasl  means.— 
Aoe  71. 

Lund   Reclamation.— Tho  Una 


47917.] 

"  warping  "  in  connection  with  the  above  t*  ap- 
plied to  the  process  of  letting  in  wntor  upon  em- 
banked laud  when  tho  wnter  is  well  charged  with 


icdim-jnt,  so  that  during  the  time  the  water  is  still 
the  sediment  msy  bo  deposited  upon  the  land  and 
the  cl<  ar  water  let  c <!.    By  continuing  this  ] 
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tho  land  ii  raited, 
cultivation.— Elt 


and  ft  fertile  toil  provided  for 


[47947  ]  —  Land  Reclamation.  —  Warping 
moans  ti  mdiog  land  with  water  containing  alluvial 
matter  In  suspension,  allowing  it  to  deposit  the 
suspended  matter,  running  It  off,  and  replacing  it 
bjr  m  .re  water  of  the  tame  kind,  and  repeating 
the  operation.  The  water  should  be  let  on  the  land 
when  there  it  a  flood  or  fresh  in  the  river,  and  the 
first  flood  of  autumn  i>  gene  rally  the  m:>*t  beneficial, 
ai  in  moat  caaea  it  brings  down  tho  greatest 
quantity  and  beat  quality  of  alluvium  to  be  got 
from  any  particular  river.  Warping  will  in  some 
places  raise  the  surface  of  land  very  considerably 
la  a  comparatively  short  apace  of  time ;  the  rate 
of  rise  of  course  depending  on  the  amount  of 
alluvium  brought  down  by  tho  river,  and  the  bene- 
ficial effect  in  a  great  measure  on  the  nature  of 
the  country  through  which  the  river  fl  iws,  and  the 
consequent  nature  of  the  depoait  left  by  the  water. 
When  the  river  is  a  mountain  torrent  cutting  away 
its  bed  of  barren  subsoil  it  may  be  even  positively 
injurious,  while  in  other  cases  the  deposit  ruiy  bo 
the  richest  possible  manure,  and  in  any  particular 
case  it  maybe  either  of  those  extreme*  or  anything 
between  them ;  so  that  in  all  cases  the  nature  of 
the  deposit  should  be  carefully  examined  before 
any  expense  is  incurred  to  warp  land.  Warping 
u  usually  practised  on  low-lying  land,  banked  in 
from  a  nver  suitable  for  the  purpose :  it  can  also 
be  often  very  beneficially  practised  on  land  re- 
claimed from  the  sea  or  the  tidal  estuary  of  a  large 
river  when  a  suitable  river  discbarges  itself  through 
or  by  the  reclaimed  land,  tho  water  being  admitted 
by  sluice*  from  the  river  at  the  upper  side,  and 
discharged  from  sluices  at  the  lower  aide,  and  if 
lb.-  sewage  of  a  town  should  be  discharged  into  the 
river  at  all  near  the  warped  land,  it  adds  greatly 
to  its  value.  In  general,  warped  land  is  used  at 
meadowing,  and  the  warping  is  practised  during 
the  autumn  and  winter  months,  the  water  not 
being  left  on  sufficiently  long  at  a  time  to  kiU  tho 
gre's. — G.  J.  H. 

(47949.)  —  Power  Wanted  — There  are  many 
good  vertical  boilers  and  engines  combiutd,  now 
being  made  cheap  and  good,  with  feed-pump  and 
feed-water  heater  included.  I  should  certainly 
recommend  you  to  send  to  one  or  two  manufac- 
turers of  these  specialities  for  their  lists,  and  choose 
one  of  the  moat  suitable.  You  will  require  a  6in. 
cylinder  and  lft.  stroke,  and  will  work  up  to  451b. 
or  601b.  per  square  inch.  Such  an  engine  and 
boiler  will  cost  yon  about  £86,  inclusive  of  all 
Sitings  to  both  engine  and  boiler.  The  advantage 
of  this  type  of  engine  is  that  it  requires  no  bunt 
foundation  nor  fitting  up  ;  the  boiler  require!  no 
b.iidmg  in,  flue'  u-.r  cUft,  an  I  it  is  ea-ily  adapted 
to  any  workshop,  and  takes  very  little  floor  room. — 
Pasi>.  Waxier. 

1479.52.1 — & giiaultnral  Chemistry.  —  Prof 
S.  W.  Johnston,  "How  Oopi  Grow  "  ;  Prof.  J. 
F.  W.  Johnston,  "  Elements  of  Agricultural 
Chemistry  and  Geology  "  ;  and  Prof.  Church, 
"  Laboratory  Guide."  The  attentive  study  of  the 
above  will  give  yon  a  good  grasp  of  the  subject ; 
but  endeavour  to  get  a  course  of  practical  chemistry 
m  a  first-class  laboratory,  such  at  that  of  the 
Pharmaceutical  Society,  under  Prof.  Attfield.- 
Iocm  Footer,  M.P.S.,  Carlisle. 

[47953.  ]— Solar  Kclipaea. — "  F.  B.  A."  does 
n  >c  say  at  which  point  of  the  earth's  surface  the 
duration  it  required.  He  bad  better  consult 
Wfiitaier't  Almanack,  or  tome  astronomical  or 
nsatical  almanacks  for  those  years.— B.  A. 
Cast  an. 

[4795S.]-Ohloride  of  Silver  Batteries  - 
Cut  a  plate  of  xtnc  two  Inches  long  and  {in.  wide, 
procure  alto  a  similar  plate  of  silver  foil  and  some 
chloride  of  silver.  Melt  the  chloride  over  the 
tilver  over  a  hot  flame.  The  case  to  contain  this 
small  battery  it  constructed  at  follow*  :— Turn  a 
boxwood  cylinder  3 in.  in  length  and  lin.  in 
diameter  (interior}  closed  entirely  at  one  end,  and 
at  the  other  by  a  tcrewed  cover,  going  into  the 
rate ;  paraffin  the  interior,  fix  to  the  inside  of  the 
cover,  angle  pieces  of  copper,  to  which  solder  the 
tilrer  and  zinc  plates,  with  about  3  in.  tpaoe 
between  them ;  fix  in  the  cover  from  outside,  a 
pair  of  the  smallest  binding-screws  procurable  and 
mske  them  communicate  metallically  with  the 
platea.  Saturate  a  few  layers  of  blotting  paper, 
to  form  a  thick  ptd,  with  a  strong  solution  of 
chloride  of  sine  and  pies*  this  pad  in  between  the 
two  plates,  the  melted  chloride  of  silver  being 
opposite  to  the  zinc.  If  the  box  is  tight,  evapora- 
tion will  have  no  effeot  upon  the  cell. 
This  form  of  generator  will  supply  a  powerful  rush 
of  current  at  toon  as  tho  circuit  is  closed,  and  will 
work  until  the  tilver  chloride  is  exhausted.  The 
circuit  should  never  be  closed  until  the  instant  of 
requiring  the  current  for  the  coil.  (A)  Another 
form: — A  perfectly-constant  cell  may  be  constructed 
in  which  nnc  and  tilver  are  tho  two  metals,  the 
rue  being  immersed  in  chloride  of  zinc,  and  the 
silver  imbedded  in  a  stick  of  fused  chloride  of 
silver.  As  the  tine  dissolves  away,  metallic  allver  Is 
deposited  upon  the  +  pole  just  as  the  copper  it  in 


the  Daniell'i  cell.  Electromotive  force  1  059  volt. 
— B.  D.  Williams. 

[47959.1  — Gauges  of  Continental  Railway*. 
—Barry,  in  bit  "  Railway  Appliances,"  gives  the 
following :  France,  North  Germany,  Holland, 
Belgium,  Austria,  Hungary.  Turkey  (Europe  rj, 
Switzerland,  Italy,  Sweden,  Denmark.  4ft.  8}in. ; 
Norway,  -lft.  Gin.  and  4ft.  84in. ;  Russia,  6ft. ; 
Spain  and  Portugal,  5ft.  Gin. — It.  G. 

[4 7900.]— Bright  Boota. — Tho  recipe  given  on 
p.  601  makes  quite  as  good  an  article  as  any  of  the 
advertised  preparations  ;  but,  having  once  tried  it 
on  a  pair  of  boots,  I  shall  never  do  so  again.  It 
does  well  for  the  heels  and  round  the  edges  of  the 
soles— in  fact,  is  capital :  but  I  should  never  put  it 
on  the  uppers  again.  There  is  nothing  like  good 
blacking  and  a  little  elbow-grease  to  bring  up  the 
polish. -Num.  Don. 

[47972  ]-MelaI  Work.  —  The  old  repousse 
work  was,  I  believe,  done  by  punching  the  m-tol 
at  the  back  while  it  is  laid  on  a  wax  block.  The 
cheap  work  of  the  kind  ia  done  by  stamping  with 
punch  and  die.  In  this  case  the  artistic  work  is 
in  the  punch  and  dia,  the  others  being  mere  me- 
chtnical  reproductions.  The  metal  mutt  be  soft 
and  thio— about  l-2tth  ot  an  inch ;  but,  obviously 
something  depends  on  tho  sua  of  the  article. — 
COaSXlI. 

[479*3.]  —  Barium  Compounds  —  They  are 
prepared  by  dissolving  the  native  carbonate 
(wilherite;  in  hvdric  nitrate  and  hydric  chloride 
respectively.  When  the  carbonate  cannot  be  pro- 
cured, baric  tulphate,  a  much  more  abundant 
mineral,  it  reduced  to  powder,  and  heated  with 
one-third  of  its  weight  of  ground  coal  until  it  it 
reduced  to  tulphide  (BaS).  This  latter  it  then 
taken,  instead  of  the  carbonate,  for  decomposition 
by  the  acid :  thut  in  the  case  of  nitric  acid 
BaS  +  2  HNO,  =  BafNO,',  +  H,S.  and  in  the 
ease  of  hydrochloric  acid  B»,S  +  2UCI  -  BaCl,  + 
H,S.  I  am  sorry  I  cannot  supply  you  with  illus- 
trations ;  but  I  think  that  any*  kind  of  reducing- 
furnace  will  tuit  you.— B.  D.  Williams. 


[47974.]— Question  in  Dynamics — Let  G.  B. 
T.  suppose  his  fruttrum  to  be  a  perfect  cone,  then 
on  setting  it  a-rolling,  the  apex  being  a  point  hav- 
ing no  magnitude,  its  revolving  could  not  move  it 
(the  arxx)  through  space,  and  all  the  other  parts 
would  describe  circlet  round  it  as  a  centre.  Now, 
the  circumference  of  the  3in.  end  will  be  distant 
from  the  apex,  or  where  the  apex  would  be  were  it 
a  pel  feet  cone,  912in.,  and  that  of  leaser  end, 
3  Oliii. ;  consequently,  will  describe  circles  with 
these  radii.  "  Querist"  will  perceive  these  circles 
are  in  the  same  ratio  at  the  ends  of  the  body  being 
rolled ;  and  when  the  size  it  altered  to  2in.,  tire 
circumference  of  greater  end  will  be  12  04 in.,  and 
that  of  leaser,  6  02in.  from  where  apex  would  be  ; 
consequently  describing  circles  with  these  radii. 
"  Querist  "  will  see  that  these  circles  are  also  in 
same  ratio  as  ends,  otherwise  this  answer  would  not 
bo  correct,  at  of  course  the  paths  must  be  in  exact 
ratio  of  circumferences  rolling  on  them,  or  all  parts 
of  the  body  could  not  bo  moving  in  circlet.— Scoix n 

WOBJtlKO  MECtlaHIC. 

[47975.]— Tenting  Lightning  Conductor. — 
Tho  only  way  of  testing  a  lightning  conductor  on 
a  lofty  chimney  stalk  or  steeple,  it  by  getting  a 
steeple  jack  to  carry  an  insulated  wire  from  the 
bottom  to  the  top,  and  after  filing  the  conductor 
clean,  connect  the  wire  to  it,  when  tho  test  can  be 
made  in  the  usual  way.  The  latest  form  of  con- 
ductor is  made  specially  with  a  view  to  its  sub. 
sequent  testing,  without  the  cost  ot  a  special 
climb  up  the  shaft,  to  attach  a  wire.— S.  V. 

[47970  1-To  P.  Vellnnoe.— I  do  not  at  present 
set  how  the  system  of  loading  guns  and  lighting  the 
powder  in  front,  described  on  folio  13,  can  be 
applied  to  breech-loading,  Ia  the  experiments 
referred  to  the  powder  was  poured  into  the  mouth 
of  the  barrel  and  shaken  into  the  mouth  of  the 
cone  until  full,  the  charge  poured  in  being  the 
exact  central  of  the  cone,  and  the  touch-hole  oppo- 
site the  mouth  of  the  cone.  The  large  shot- 
gun was  tired  by  a  copper  cap  on  a  nipple 
placed  at  the  mouth  of  cone.  The  bullet  was  put 
down  the  barrel,  at  in  all  muzzle-loading  guat. 
The  elevation  waa  no  greater  than  that  of  the  tame 
barrel  when  loaded  with  8  drachmsof  powderfor  the 
same  distance,  to  that  the  range  would  be  the  time. 
But  the  mott  interesting  part  of  the  experiment 
waa  that  in  which  these  brass  tube*  were  made  to 
give  auch  a  velocity  to  the  shot  without  bunting, 
proving  the  strain  on  the  barrel  to  be  to  small. 
For  measuring  small  alterations  in  atmospheric 
pressure  (query  479S6)  would  not  a  large  airtight 
vessel,  having  a  tube  descending  from  it  with  a 
gists  siphon  containing  a  small  quantity  of  fluid 
indicate  a  very  email  alteration  of  pressure?  I 
some  years  ago  had  a  large  glass  carboy  so  con* 
nccterf,  and  the  siphon  fixed  in  my  titting-room, 
and  K  was  extremely  sensitive,  the  opening,  or 
shutting  any  door  in  the  house  affecting  it.— 
Pmur  Vjalascce. 

[47977.]—  Water  Power.- ( 


answer  can  be  given,  because  it  it  not  stated  what 
it  the  width  of  the  overflow  weir— or  thickness,  it 
that  is  better  understood— over  which  the  wa'er 
falls.  But,  supposing  it  to  he  of  considerable 
thickness  or  width,  the  quantity  at  lin.  deep  might 
be  8  cubic  feet  per  minute,  and  at  2io.  deep  80  cubic 
feet  per  minute ;  and,  consequently,  with  10ft.  fall 
the  power  would  be  one-tenth  of  a  borse-power  in 
the  one  case,  and  1-  horse-power  in  the  other, 
reckoning  upon  a  useful  effect  of  two- thirds  of  the 
power  expended.— C.  S. 

[47979.]— Locomotives  — L.  and  N.  W.  Prin- 
cess Alexandra,  No.  018,  it  a  7ft.  bin.  tingle.  Full 
dimensions  of  this  class  given  in  back  volumes 
(XXVII.  and  XXVI1I.1.  2240  is  a  four-coupled 
(driving  and  trailing)  tide-tank  engine,  cvlluderi 
17  by  20,  driving  and  trailing- wheelt  4ft.  7«'n.  dit. 
Midland.  GO  (tee  answer  to  query  47916  thia  and 
last  week).  132.  tingle-framed  pattenger  engine, 
cylinders  17  by  24,  driving-wheel*  Oft.  8n. ;  full 
dimensions  and  drawings  in  V  4.  XXVII.  No.  291 
Is  an  outside  cylinder  tide-tank  engine  wi'h  a 
leading  bogie,  built  by  Beyer,  Peacock,  and  Co.. 
1868,  for  tire  Metropolitan  R  til  way;  cylinders  17 
by  24,  driving  and  trailin  j  wheels  6ft.  9in.  No  402 
it  a  six-coupled  goods  engine,  leading,  driving, 
and  trailing- wheels  5ft.  2in.,  cylinders  originally 

16  by  21.  if  rebuilt,  17  by  24.  695  It  a  double- 
framed  bogie  tank,  built  by  Beyer,  Peacock,  and 
Co.,  1869.  761  is  a  tix-roapled  goods  engino,  built 
by  Dubs  and  Co.,  1870:  cylinders  17  by  21, 
driving-wheel.  5ft.  'Jin.  798  it  a  double-framed 
bogie  tank,  built  by  Dobs  and  Co.,  1870  •  cylinders 

17  by  24,  leading  and  driving-wheels,  6ft.  2h. 
No.  890,  given  in  hack  vols  ,  too  alto  query  479 1C 
this  week.  No.  1272,  given  in  hack  volt.,  single- 
framed  bogie  tank,  built  by  Neil  son  and  Co.,  1S75 : 
cylinders  17  by  24,  leading  and  driving-wheeli, 
6ft.  Gin.  1128  and  1391  are  shunting  tanks,  the 
wheels  are  4ft.  Gin.  die.,  but  I  do  not  know  size  of 
cylinder!.  1393  is  a  four-coupled  express  passenger 
driving  and  trailing-wbeelt,  Oft.  8in.,  cylinders 

18  by  2G,  huBt  by  at.  R.  Co.,  1879.  1441  is  a  six- 
coupled  goods  engine,  built  by  Stephenson  and  Co., 
1880.  cylinders  174  by  2G,  driving. wheels  6ft.  2Jin. 
It  is  fitted  with  steam-brake  —  MirrxoB. 

[47986  ]  -Parrot.— Parrots  should  never  he  fed 
with  meat  of  any  kind  ;  it  it  invariably  found  to 
produce,  sooner  or  later,  the  effeot  which  our  cor- 
respondent complaint  of.  Ht  mp- seed  and  sopped 
bread,  with  a  fsw  nuts  occasionally,  are  all  that 
need  be  given.— C.  Habris. 

[47966.l-Parrot.-The  food  it  the  cause  of  the 
parrot  pulling  out  her  feathers.  Meat,  butter,  and 
hemp-seed  all  have  a  tendency  that  way,  the  rest 
of  the  food  is  all  right.  Do  not  giro  hemp-seed  at 
all,  or  butter,  and  for  the  present  no  meat ;  after 
a  while  you  may  give  a  very  well- picked  chicken 
bone  to  amuaa  her ;  while  Indian  corn  ia  very  good 
for  parrots,  and  they  are  very  fond  of  it,  and  the 
shelling  and  grinding  of  it  gives  them  employment 
for  their  beaks ;  if  too  hard,  steep  it  in  hot  water. 
A  lump  of  sugar  occasionally  it  a  treat,  and  I  do 
not  believe  it  is  any  harm ;  apple*  and  moat  kindt 
of  fruit  tree  60od^and  would  be  particularly  io  at 


[  179&3.]  —  Violin- Making.  —The  moit  service- 
able tool  for  cutting  tho  /-hole*  will  be  a  small 
hand  fr*t-«*w.  They  are  very  easily  obtained, 

-b.*d  cwTi!LuKs>0k  Dp  010  adT"tl*mK  eoiQmi"- 

[479fi8.j-VioUn-Kaking.-I  think  you  will 
not  improve  upon  the  knife  for  cutting  the/holei 
of  violins,  although  they  could  be  cut  ont  roughly 
with  a  fret-saw,  and  then  finished  with  the  knife 
and  file.  But  the  operation  it  a  delicate  one,  and 
the  tone  at  well  a*  the  beauty  of  an  instrument  is 
so  dependent  on  the  accuracy  of  thit  part  of  the 
work  that  I  think  by  far  the  safer  plan  is  to  cut 
out  the  ft  entirely  with  the  knife,  wbieh  in  my 
opinion  it  a  mors  wicJdy  tool  than  the  saw.  An 
ordinary  penknife  you  will  find  too  thick.  Small 
surgical  knives  answer  the  purpose  admirably. 
They  should  have  the  keenest  possible  edge. — A. 
E.  T. 

[47988.1— Violin— Making  /-noise.  —  The»> 
can  bo  cut  out  with  small  saw ;  but  you  would  aplit 
the  soundboard.  Better  use  sharp  knife,  and 
finish  off  with  wood  file.  Mark  out  the  figute, 
cut  within  the  mark;  get  the  smallest  rnt-tail  and 
fiat  files,  about  2t.  worth,  and  the  work  is  easy 
enough.  You  will  notice  that  when  using  the 
tittle  files  there  will  be  a  great  noise  I  in  fact,  you 
will  be  moving  the  soundboard  to  aa  to  pioouie 
all  tho  sound  it  is  capable  of ;  but  if  you  use  the 
file  on  the  face  of  the  soundboard  the  noise  will 
be  minute ;  it  won't  make  your  head  ache,  or  tet 
your  pugging-tooth  on  edge.  Take  a  lesson  froai 
a  file,  or  from  the  well-known  fact  that  sawing  a 
piece  of  wood  across  the  grain  will  sound  more 
than  with  the  grain.  And  don*t  make  your  violin 
according  to  the  old  form;  but  move  the  sound- 
board the  right  way  at  once,  it  ia  much  easier. 
While  you  are  cutting  out  your  /-holes  I 
almost  make  a  new-shaped  violin,  without  a  t> 
pott,  to  sound  louder  and  quite  at  clear  at  any 
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may  use 

like  paint,  i.e.,  I 
Fiddles. 

[47690.]—  Aaphalturo. —  Insoluble  in  water, 
with  difficulty  soluble  m  alcohol  (spirits  of  win*) 
It  is  heavier  " 
naphtha. 

B.  D.  Wi 

[47!**).]  —  Asphaltum  —  No,  it  is  not  soluble 
in  spirits  of  wine.  Absolute  alcohol  extracts  front 
it  about  5  per  cent,  of  a  yellow  resin  ;  but  the  sol- 
vents fur  niphaltum  are  mineral  naphtha,  tarpon- 
tine,  benzofe,  the  fixed  oils,  and  eolations  of  caustic 
alkali,,,  with  the  assistance  of  h«t.-f«AU. 


VI""" 

readily 
s  a  good 


UNANSWERED  QUERIES. 

TV  *«a»A*r*  amj  titl't  /./  fwfia  astir*  resiatai  mnn- 
ivrnrf  /or  >ve  wels  art  isam-i  ■»  lass  lis*,  and  i/  US 
unamend  art  rtytaHl  soar  mtkM  a/tenranb.  ffe  IruM 
owe  reads'*  mil  J™fc  t,-r  IV  !  jt  on.1  scad  irAal  t^rwiaJiot 


tkrg  can  far  (A*  if  n'f.t  t>t  th<  ir /tllota 

Since  our  M  J.  X.  Audirw*  has  replicl  to  47401. 

4737t>.  Model,  r  4.V.. 

47*1.  wiWbaanu.liUOjro*,  OJ. 

47>0.  F.ng  ue  and  Carriage  (spring  Fcrnicc,  ■•  -1 

•;:«•'.  Foundry. 

47;»*.  LcwiV  Ucaandcaecnt  Oas-Lamp,  «:>3. 

474H.  CU1.   To  T.  K.Andrew..  4.:a. 

474tl>.  CuculaT  Biud-Cutter.  4.4. 


41tZ>. 

17:. t. 

4?«i.V 
4JR37. 
47943. 
47645. 
4J6S0. 

mn, 

17  Hi. 
47H7i. 
47fi75- 
47'TJfl. 
471777. 
47l»I'J. 


Cocup-E.!ti(in,'  Iv-vtr.  p.  633. 
Organ  Wop*.  ftAJ 
Home  Study.  liti. 

Locomotive,  tvt"-\ 

Pp'drr..  M». 

Measuring  Hallway  Curvet,  i! 
Annual  Loi»  of  Lift  by  Fuc, : 
CircuLitintr  Iseciniaas,  ttxf. 
Construction  •  f  Mar".  W3. 
IjarlMh!.  KM. 
Vacuum  ir.uge,  HS3, 

M  i  -i  I         hV  r.  .'.3;!. 

To  ltnu<  Ihiper.  &Ja. 
Induction  Cod,  633. 


Patents  for  Invention*  in  1881.  —  The  an- 
nual report  of  the  Commissioner*  ot  Patents  for 
the  year  18SI  has  jnst  been  issued.  It  states  that 
the  number  of  applications  for  letters  patent  for 
the  year  was  6,751,  being  234  more  than  tor  the 
preceding  year.  The  number  ot  letters  patent 
sealed  was  J,9-IS,  of  which  CS  lapsed  in  consequence 
of  the  patentees  having  neglected  to  file  final  speci- 
fication* in  pursuance  thereof,  leaving  :j,8!>0  in 
force.  Ot  this  latter  number  final  specifications 
were  filed  in  respect  of  3,621,  complete  apecinca- 
tions  being  filed  in  respect  of  259.  Applicants 
failed  to  seal  their  patents  in  1,794  cases,  opposi- 
tion was  offered  in  four  cases,  and  one  application 
stands  over  through  the  decease  of  the  applicant. 
A  table  is  given  showing  that  about  65  per  cent,  of 
tho  applications  for  patents  from  1852  to  1SSI  be* 
cane  valid  patents,  that  of  the  valid  patents 
obtained  upon  the  applications  from  1862  to  1S74 
nearly  30  per  cent,  paid  the  third  year's  stamp  duty 
of  £50  and  continued  m  force  until  the  end  of  the 
seventh  year,  and  that  about  10)  per  cent,  paid 
the  seventh  year's  stamp  duty  of  £100,  and  conse- 
quently remained  in  foroe  for  the  full  terra  of 
14  years.  The  descriptions  of  inventions  de- 
posited and  filed  in  the  office  under  the  new  law 
from  October  1,  1852,  when  the  Patent  Law 
Amendment  Act  came  into  operation,  in  relation 
to  113,379  applications  tor  patents  havo  been 
printed  and  published  with  drawings  in  outline. 
The  specification-  of  patents  under  the  old  law 
from  the  earliest  penod  at  which  specifications 
were  enrolled,  13,6ol  in  number,  have  been  printed 
and  published  in  like  manner.  The  old  aud  new 
Uw  specifications  amount  together  to  1.6,910. 
Abridgment*  ot  the  specification*  "f  patented  in- 
ventions are  prepared  and  published  in  classes, 
each  confined  to  one  subject  or  group  of  subject, 
in  order  to  facilitate  the  searches  of  inventors  who 
are  desirous  of  ascertaining  if  their  inventions  are 
novel.  This  series  of  work,  which  will  consist  of 
about  110  subjects,  whan  completed  to  the  end  of 
the  year  1870  will  afford  in  a  compact  form  a  key  to 
the  inventions  patented  under  each  subject  between 
the  years  1017  and  1870.  Thenceforward  the 
volumes  ot  abridgments  will  bo  published  for 
decennial  periods.  Copisa  ot  the  Commissioners' 
publications  are  sold  at  cost  price  at  tho  Sale 
Department,  38,  Curritor- street.  The  receipts 
from  the  sale  of  these  publications  during  the  year 
1881  amounted  to  £2,911  Is.  4d.  The  Patent 
Museum  at  South  Kensington  ha*  been  visited, 
from  its  openi'ip,  <  n  the  22nd  of  June,  1857,  to  tho 
end  of  the  year  1581.  by  6,257,000  persons.  During 
the  year  I8S1  there  were  282, 121  visitor*.  During 
the  year  1881,  91  ornamental  and  137  useful 
designs  were  provisionally  registered,  and  complete 
registration  of  16,176j>rnamcutal  and  128  useful 

also  three  designs 


QUERIES. 

— — 

IsTWt.l  Photographic—  WD1  snme  one  tell  me 
how  the  name*  of  a  view  an  so  neatly  printed  on  some 
prints  f-J.  li. 

147902.}—  Commutator  for  Small  Dynamo  — 
To  Mn.  I. am  asrnii.  -1  bare  made  n  small  dynamo,  bet 
wi>h  to  know  how  to  ineul.it*  the  commutator  plates 
from  each  other  on  the  armature  shale  Can  you  please 
iniotm  me  !— Trao. 

IsTflM.i -Manganifcroua  Orej.— To  Ms.  Bsirusa. 
—Will  you  kindly  state  how  you  Bret  44  of  CO*  to  rqual 
4.1  5  of  Mol  l,  t  Why  do  yon  multiply  by  Ml  to  rind  the 
Mn<>,  in  the  sample  of  ore  1—  Oss  who  Cashot  Vsiws- 

NTAXD. 

(47P91.]— Tinning  Iroa.—  Will  any  praetleal  reader 
say  if  steel  or  iron  in  pereeptibly  weakened,  or  in  any 
way  injured,  by  the  process  L.f  tinning  !  1  wt>li  to  apply 
tile  prows*  to  my  bicycls,  for  whv  h  porpra*  I  tli  ink  tt 
will  be  preferable  lo  nickel-plating  for  the  followinir 
feasesss-vi*-  :  t.  The  saeie  amount  of  labour  ineleininif 
tind  polisbiog  will  produce  tin  eijoal  poliili.  i.  The 
tinneu  article  will  h4tre  vastly  more  "wear"  than  the 
reucer  of  nickel,  because  the  tin  pcrnvatea  !h*  substance 
of  the  Iron  or  st— 1.  3  The  eo>t  ot  the  tlunlcg  will  he 


difference  would  there  be  between  fresh  and  salt  water  t 

14sooi.]-  Heating  Soldering-irons.— To  "  J»ck 
or  Ati.  TsAnKs/'- 1  was  tntevrslecl  in  your  reply  47810, 
but  should  be  slid  of  a  fuiier  explanation.  I  have  one 
ot  the  oil  stores  you  refer  to,  but  cannot  manage  to  heat 
my  irons.  What  is  a  waggon  tilt  and  balfle-plale  f- 
J.  11. 

I4rintr;.]— Heating  Soldering-iron*.— I  am  much 
obliged  to  my  brother-reader,  -  Juck  of  All  Trades,"  for 
his  reply  to  my  uuery  relative  to  the  heating  of  soldering 
irons  ;  but  why  should  1  go  to  the  expanse  of  a  stove 
costing  10s.,  when  smaller  and  <hesp+r  ones  can  be  pur- 
chased with  *in.  wioks  T  I  can  purchs-e  a  store  ahout 
•'in.  high  and  ahout  3Un.  diameter,  with  a  wick  Slila. 
long,  for  4*.,  and  would  not  this  one  answer  my  purpose 
as  well  as  one  costing  IDs.  3  Would  "Jack  of  All 
Trsdes  "  recommend  n<  to  ufw  m»1h.  tpirita  inotiad  cf  > 
mtneral  oil !  I»  not  the  heat  Riven  out  by  the  ft-rnur 
more  intense  than  of  the  latter  !-T.  J.  O'C. 

1-Qa*vengine.-I  am  now  a  nader  of  our 
Mrinssir  fur  a  great  many  ytais,  and  I  have  never  rern 
instructions  given  in  it. pages  lor  the  o.nstruetK.n  of  a 


readers  would  greatly  oblige  — W.  b.  O'. 

:47i>!»  : -Margate -The  Orotto,  or  Cavern. 
I  shsll  he  glad  to  have  good  and  re lia be  information 
revpecttng  tl<e  grotto,  or  cavrm,  made  of  shells,  under- 
ground, in  Mtreate,  and  said  to  1-*  very  old.  It  is  a  very 
cuiiiuis  place,  liyee  any  one  know  bow  old  it  la,  fi>r  whatit 
w-n  used,  anil  when  and  how  It  wsa  discovered  f.  -  Kirsn- 

ALLITR. 

I47l>!«.l-Trammel  Head,-Tn  the  hop.  'hat  my 
••  idea  "  may  be  rw-  amised  a*  a  .Imple  aud  cUVi-tire  way 
of  fitting  up  an  adjustable  trammel-bend.  I  send  you  the 


The  screw  in  the  usual  place  at  the  top  binds  the  "head" 
on  the  "  rod,"  and  at  the  same  time  premies  the  li-cr 
un  ler  the  rod  fhtnly  agnint  the  top  of  the  slide-bar  Into 
which  ttie  "  puint  is  fixed,  a  d  thereby  makes  the  slide 
a  "  tight  and  easy  "  fit,  so  thftt  ttie  screw  carryiug  the 
fdtds  with  the  point,  ran  niov,'  it  to  a  "nicety."  The 
advantage  that  1  claim  for  this,  over  those  generally  sold 
with  mathematical  instruments,  is,  thst  any  anaouttof 
Wear  will  not  affect  the  tightness  of  slide  the  t  pem'.tun 
of  fixing  oh  rod  making  the  slide  a  tight  and  rast  ut  st 
all  times  .  whereas,  any  that  1  have  seen  wosr  loose  in 
tho  slide  by  use.  and.  therefore,  the  point  is  shaky.  - 
Jim  I  as,  l'attere-maker,  1).  Bridge. 

[47(197.;— Black  and  Tan  Terrier.-WUI  seme 
one  tell  me  how  to  cure  my  dog'a  eye  of  a  white  film 
which  baa  been  growing  over  it  f..r  some  time,  and  I  fear 
will  destroy  the  sight !  The  dog  is  nine  ymrs  old.- 
Jrua. 

147906.1— Legal.— A.  dies  snd  leaves  a  copyhold  cot- 
taev.  to  B.  to  enjoy  during  his  life,  snd  if  he  has  Issue  his 
cbildren  shall  snare  asd  share  alike  st  his  death  ;  but  if 
be  has  no  isme,  then  the  prop,  uy  goes  to  a  third  party, 
that  thud  party  belag  one  of  the  executor*.  H  ,  at 
the  time  the  property  was  left  him.  was  a  minor,  and 
when  hs  attained  his  majority  he  applied  to  the  executor 
for  possession  of  his  bequest,  lie  got  possession  of  the 
cottage,  but  could  not  prevail  upon  the  executor  to 
deliver  up  the  writings,  the  executor  informing  him  that 
he  had  no  right  to  them,  seeing  that  th-  cottage  would 
be  his  (the  mid  execut  r'»;  in  case  of  B.'s  death.  The 
executors  are  now  both  dead  some  lemrs  sgo,  and  B., 
having  issue,  is  very  anxious  to  obtain  the  writings, 
flow  shoe  Id  hs  proceed,  and  what  would  be  the  probable 
cost  t  Will  dated  1M0  ;  B.  got  possession  lWt.-Oss  ix 
A  Fix. 

(47999. J— Electric  Locomotive  Engine.-  To  Ms. 
LaxcABTEn.— 1  have  a  frauieuf  solid  brass  fitted  with  four 
locomotive  wheels,  and  want  to  tit  a  motor  lo  the  frame 
to  be  worked  by  electricity,  and  so  drive  the  locomotive 
on  a  circular  railway.  The  frame  is  ui^io.  long,  by  4jin. 
hroad.  Ttie  wheels  sre  6^10.  apart,  and  are  4jin.  disro. 
Will  some  gentleman  kindly  gite  iiutruclons  for  making 
the  best  form  of  electric  tnotov  to  drive  it  T  The  weight 
of  the  frame  and  wheels  is  7lb.  t««.   T.  N.  A. 

|4f*XU.]-DLsaharsTe  of  Pipes  under  Water  - 
Would  some  of  your  readers  kindly  give  a  formula!  snd 
evsmple  worked  out  f  What  fall  or  head  in  feet  of  pres- 
sure would  be  required  to  Bush  out  a  pipe  >"  yards 
lung,  Sin.  diam.,  and  »  or  Soft,  under  water,  and  what 


most  snxfi-us  ti  make  cm 
kind  reader  would  sir*  the 
sa   tu  how  to  make  one !  — 


model  gas-engine, 
this  winter,  | 
n  cessary  ini 

T.  J,  O'C. 

i  ixni  -Shaping  Machine  To  W.  B.  Bsowv  — 
On  looking  over  articles  on  Motive-Power  for  Ama- 
teurs," Jan.  7,  Iteil,  Jfo.  1534.  1  observe  a  handy  little 
during  machine,  or  which  1  wonld  wish  a  mure  dcUUed 
explanation  if  not  tos  much  to  ask.  Is  it  intended  to  be 
attached  to  lathe—  if  so,  how  I  riesso  stat> 
and  as  f u  11  particulars  as  p.xuriUe  foul  1 1  t 
ing  drawings  !  Auatkci*. 


from  leaders  of  ours  concerning  same  If  I  pump  air 
into  Uie  receiver  up  to  65  or  7ulb.  to  the  sq.  in.,  what 
temprrsture  will  the  eimpreasrd  air  in  the  receiver  rise 
to  !  And  if  the  roropresxvl  air  be  cooled  to  OS"  or  70'.  st 
what  pressure  may  I  expect  It  to  lame  from  the  receiver  '. 
—that  U,  what  Is  the  usual  loss  of  power  m  the  air,  com- 
paring the  power  absorbed  in 
wh  ch  the  casmprc 
— 0m  is  a  Fix. 

[4Kv«3.]— Starch  and  Blue  Kanufactrxre  -I 
wsnt  to  make  the  above  from  potatoes,  wheat,  or  rice— 
which  of  the  three  mstetials  is  the  most  economical,  the 
plant  and  machinery  required,  and  all  particulars  1  1 
have  read  tr.at  when  making  it  from  whraten  flour,  tt  is 
best  to  bare  ic  made  from  "  wfcole  meat, '  or  the  wheat 
as  it  comes  from  the  ni<l!-stvues.  Any  method  will  be 
thankfully  received.  It  is  to  be  made  for  sale.  Bow  is 
lsundry  blue  made  !— Ai.axAsora. 

[4**17  1-Boiler.  I  should  be  greatly  obliged  if  some 
kind  leader  will  inform  me  how  1  run  utilise  a  3-horse 
boiler  1  use  for  chaff-cutting  to  supply  me  with  a 
quantity  of  b  aling  water  to  scald  malt-dust  I  use  among 
the  chaff.  Would  sn  injector  do,  and  if  so,  what  sort,  or 
in  what  other  way  !  The  pump  will  not  supply  fast 
rnough  — T.  E.  U. 

Projectiles. 

1.  ts  is  so  inter- 
to  Mr.  I'hiUp 
the  UMtiv- 


[48000.)— Integral 
kindly  show  me  how  tc 
eiNxtca's  80s. 

[4soio.)— Oil  on  the 
if  all  ships  used  tfceed  la 


Oalculua.— Will  some  of  ours 

mdi 

intcgrii'.c    '—Ax  Ks- 

V  1  ■  cos.  x 


the 

saa.   Would  it' 
would  not  1  e 
Ing  the  sea.—; 


—1  sometimes  wonder 
what  would  beontue  of 
would  be  tl  atmg  un  the 

at"  last  haWtttTm  of  oil  iwr'- 


it 

days, 

19  years  of  3ft5  25  days  =  W3tr75  days, 

affords  a  ready  mrana  of  determining  the  date*  of  new 
and  full  moon,  and  is  of  service  in  the  prediction  of 
rciipsea.  If  oae  of  our  sstrooomical  contribuUirs  would 
kindly  give  a  table  of  the  new  and  full  racons  fur  the  U 
years  from  lt-ei  to  lb»0,  every  subscriber  to  the  "  £.  M." 
coold  then  predict  these  periods^wl  ll  facility^,  as  the 

18*1,  which  yeai  had  1  fonts  golden  number  — Bex. 

(4S0I3.1— Dlabetea  —  In  No.  '.no.  Vol.  XXXV.,  I 
observed,  under  the  head,  "  Mclentiflc  News,"  the  note 
on  diabetes,  stating  that  M.  Felract  lias  cured  IS  eases  of 
that  discus*.  A  friend  of  man  wishes  to  know  1 
about  M.  Fetiset,  or  In  some  way  obtain  the  help  whl 
that  gentleman  has  Riven  to  othsra,   Isaac  Focus*. 

1 48013. 1-Trlcyolo  -Can  *ny  of  out  • 
inform  me  of  any  rwssons  why  I  shu 
steel  or  iron  tiros  for  imua-rubber  «u 
tricycle,  for  my  prewnt  ones  are  always  coming  un- 
cemenuJ,  and  it  avaros  to  me  ir.  n  ones  would  be  better. 
What  sort  of  brake  cou«l  I  have  put  on  instead  of  my 
present  one  on  the  hind  wheel,  which  I  do  not  consider 
powerful  enough  for  a  hilly  country.  Is  there  any  way  I 
tan  prevent  my  bind  wheel  fptnmng  the  whole  machine 
half  round  it  It  comes  against  a  1.  .tie  or  gets  into  a  rut  t 
Would  it  be  tit  any  use  to  lengthen  the  lever  fixed  to  the 
axis  on  which  the  wheel  turns,  and  to  the  end  of  which 
the  steering-rod  I*  fastened.— B.  C.  Bircucoca. 

Xr  ttS^JjSg 

ind  scarlet,  when  painting  «llde« 
t  1.  Should  the  bright  parts  of 
tie  slices  be  painted  In  oils,  or  ran  as  brilliant  an  effect 
be  produced  with  water-colours  I  If  so,  how  I  S.  What 
is  the  best  way  of  remoi>U?UUig  water-M  ours  that  have 
become  dry  and  hard  !   I  should  add  that  1  am  living  in 


Digitized  by  Google 


!.  22,  1883. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  913. 


75 


in  np-^jUD'.ry  station  in  Ia 
materials  not  in  ordinary  u 
■pectally  for  thrin.    1  have  gi 
ami  «jmt  oll-eol.iurs  in  tubes. 


anil  rsnnot  obtain 
se  unless  I  seed  bom* 
t  ordinary 
-Bxx. 


[«»!&]- Electrical  -Will  enyrrader  kindly furnish 
u  explanation  or  (be  following  f  A  telephone  line  of 
tire*  stations  wa*  atcd  op,  A  and  B  the  stations  at  tbc 
.xtreme  ends,  and  C  a  Loop  on  the  li&e.  and  situate 
shout  tarrc-quar-cr,  of  the  total  ditot  between  the 


t  th  rrtwj  uiiVn 

,  from  A  ami,  of  nam,  from  B.  The  instruments 
lUl  i  clays  for  ringing.  The  end  of  the  line 
station  A  was  connected  to  the  l.nn  ter- 
i  the  imtmmrat,  that  Iron  station  B  to  earth 
I,  no  earth,  of  course,  being  m  .de  at  C.  V>  1th 
ibis  arrangtrorot  of  the  connections  lb*  speaking  wai 
all  right,  but  although  A  could  ring  B  and  C.C  could 
ring:  A  and  B.  B  could  ring*  A  ;  ret  it  *ma  not  pravsible 
I  it  ['  to  rin-r  I'  ;  t  ut  by  alt.  ring  'J  ,-  j  .nm-  up  and  pot- 
ting1 the  line  from  at*  ion  A  to  e arth  tormina!,  and  that 
from  B  to  lice  fast  m.lnsl  at  station  C,  B  tv<uld  at  once 
nag  C,  ami  the  ringing  wai  right  all  round.  I  expect 
IcatC  being  roach  nearer  to  one  end  of  line  than  the 
rtber  ia  the  leal  cause  of  tbr  above,  but  cannot  deduce 
any  aatk factory  reasons  for  the  effect.— Ei.kctkic  Trao, 
■  i'-  '  -Mr rhnnlcnl  Enmflf er'8  Certificate 
-Will  any  reader  kindly  give  me  any  information  as  to 
Uie  way  to  proceed  to  obtain  a  inechanl-al  tngluter  s 


[4«03«.]-Btekm  Power  for  I-nthe.--I  an  a 
wojd-tumer,  and  work  my  lathe  by  foot,  and  want  to 
know  If  anyone  ran  kindly  inform  me  if  it  1*  practicable 
to  carry  a  stcam-plpe  from  a  large  boiler  In  the  next 
warrbouae  to  a  •mill  engine  in  my  shop.  1  thought  I 
might  do  without  the  hotter  if  I  can.— J .  T.  A. 


[«*m1-B»rdentTi*-  Taps  and JDieg.-Coold 


method,  of 


rospectiu  of  what  ia 
r-eerins; 


a  preepectus  of 
join  an  engii 
rk  lie  done  at 


to  use,  Sc.,  will 


certificate  :  wt  ether  I 
r»  iuir«l,  and,  if 
NibcoL,  or  can  the 
Any  information  aa  to  the 
-really  oblige.  -  Es  rscslarr. 

E*rW.  }-Coatlng  for  Pipe*. -Will  say  of  ••ours" 
kindly  help  me  in  the  following  c  iffieulty  !— 1  have  pat 
iron  puuip*  into  three  deep  weOe  fir  the  uw  of  the 
I  tllage  ;  but  the  water  ia  ao  red  with  runt  sometimes  that 
it  cannot  be  uaed,  and  aa  I  have  two  to  pat  In  yet,  I 
i  it  a  great  favour  if  any  of  "  our.  "  will  tell 
1 1 T 


.code 

hardening  lap.  and  die.  in 

VllLCAg. 

[4H091-1 — Transmitter  —  Con  any  one  describe  to 
me  any  form  of  a  good  diaphragm  microphone  for  trans- 
mitting speech  I  I  am  told  there  *■*  some  tutt  good 
ones.  I  am  rather  deaf,  so  I  should  like  a  fairly  loud 
one.  Could  I  alao  hare  a  better  recclrcr  than  Bell*.  1— 
Aotia. 

{♦S0SS.1-  Zinc  Cylinders  I  hare  a  quantity  of 
xioe  eylindors  for  batteries,  bat  I  cannot  possibly  ainal- 
gamate  tbem.  1  dip  them  in  dilate  sulphuric  acid  until 
uVrveawncc  c*wnin~ncet,  but  tbey  will  not  take  any  mer- 
cury. Can  any  of  **  ours  "  put  me  on  the  right  path  ! — 
Anna: 

[4J1A3S  l-A(rrlcmlttire.-WIIl  any  reader  please 
direct  me  ts  ray  rending  for  the  advanced  or  honour, 
stages  of  agriculture  ia  the  Hcienc-  and  Ait  Ii-pertmen'.'s 
eXHminatlona  by  menticnUg  a  few  coed  book,  on  the 
subject !— AaiLB. 

[WDtM.l-- AxaiDonia.—  Wiji  any  chemist  or  brothrr- 
reader  who  understands  the  above  gas,  kind  y  state  ita  I 
■pec Uie  beat  at  atanospbet  ic  pressure,  aa  compared  with  [ 
water !  Alao,  what  premire  would  a  cubic  foot  of  aire 


(♦Sots'— Bmi  Casting  —  Would  aome  currespond- 
enl  who  know  kindly  give  particulars  of  above.  VVh*n 


the  cn-.tings  come  full  of  hole*.   What  tlux 

Iu.lOXABTS. 


r<«iii.J-PollBhlnir«ndOuttin(rRoc«iOrT«t»J. 

-I  ban  a  lame  piece  of  rock  cry.  al,  and  I  want  to  cut 
It  aad  polish  it  In  the  shape  of  an  oral  p.  lygon.  Will 
»jme  ot  your  reader,  kindly  let  me  know  what  tool,  to 
me  and  b»w  to  do  the  job,  and  much  oblige :-  W.  Ar- 


[•».]- Steam  Jacket  -  When  acyltuder  is  .(cam 
jacketed,  ia  there  ar.y  partir  uhur  time  wli.-n  the  i ' 
•hoald  t—  let  !u  or  kept  fruin  going  in.  aa  I  »oa 
rj llDdera  h»re  a  .top- valve  for  jacket !  Alao-' 

fjoMaa. 


:  of  tbc  atoam  jacket,  aad  oblige-  A  Wo.  x- 


[«ori.l  -Electro-Plating;.— WOl  aome  kind  con- 
tnotitor  give  rue  a  little  inforbj*r.ion  to  help  me  out  of  a 
dlkVnlty  ?  1  have  a  teapot-ahaped  plate,  which  1  xappoee 
to  be  Britannia  metal,  aad  I  wirtb  to  give  It  a  coat  of 
topper  previous  to  silvering  1  have  tried  twice,  but  I 
-aanot  get  the  Clipper  to  depo*it  uti  .jtne  pruta  of  Ihe 
same,  fro  eh  aa  the  feet,  top,  and  bottom  of  handle,  and 
tbeinatde.  1  road s  my  aoiation  according  to  Mr.  Urqu- 
hart".  ra.tructlona, from  oneot  his  works.  I  worked  the 
same  hot,  ar^d  »ppUed  ^two  e«M.  ^f^  the  Bonaen  Utt«y 

ariy  re^l'y^iU'g^tlJ  cIbbge^B.''A .'j"0  *llaD,X°- 

ricreto. — Banng  read  with  pleasure  the 
*  Khnda  Ilux  "  in  your  Last  iaaue  on  the 
t  question.  I  shall  be  glad  if  he  or  any  of  "  oure  " 
would  be  kin  1  enough  to  give  me  a  little  lnfonnatiuu.  1 
am  about  to  take  up  some  beard -Uutr.  in  aome  cottage* 
1  own,  aad  replace  with  concrete.  1  want  to  know  how 
to  proceed  ia  the  matter,  aad  make  a  good  nnieh.  Will 
*<rokea  burnt  brirks  anawer  my  purpose,  as  well  as  rubble 
«iote  1  I  cant  u<e  a  lot  cheap.  Want  would  be  the  menu 
if  as  rrquutc ,  and  how  tbould  I  ttniah  off  :-H. 


Cylindori  and  Hccentrica 
rant  to  kaow  the  proper  way  how  to 
rvca  m  the  Utile,  lor  tuiutng  and 
..•  out.  I  cannot  finish  them  well  it  all.  1  should 
be  much  olligrd,  and  to  would  others,  if  some  able 
reader  would  give  a  letter  or  two  un  flttiag.- AaaTSira 

mm 

Would 

very  fond  of 

watvr  colour  painting,  but  am  at  a  loss  to  know  h  w  they 
ire  made  toloo<  ».)  vtry  smooth.  1  use  camel-hair  brushes 
lor  metat  re.  What  colours  should  I  use  first  to  draw  a 
'-■ridge  with  Ibe  a  iter  luimlUtf  through,  hght  or  dark  f- 
aaaraua  1'sisras 

1— Prrparln  ■ 


monia  gas  exert  per  mi.  in.  if  heated  from  32 J  Fahr. 
lixy.  ISO',  and  SOU'  Fahr.  respectively,  starting  with 
atmospheric  pressure,  and  the  volume  remaining  roustant ! 

— Osa  IX  DoLBT. 

C«B0t38.1-l>feal -Will  Mr.  Wetherfleld  kirelly  tnform 
what  is  the  meaning  of  copyhold,  aa  a- plied  to  house 
projierty !   Also,  on  ahat  r»asoo  ia  founded  the  fact  that 
leusehokl  hiuars,  on  expiration  of  lease,  go  into  the  poa- 
sssson  of  the  ground  landlord !  —A.  II.  K. 

l«086.]— Bheila  —  Will  some  correspondent  give  In- 
formal iou  as  Ij  the  c:e*uing  and  pjltaaing  of  shells,  or 
the  title  of  any  book  containing  suJi  koosrlcdg.  !-H. 
Daaar. 

[♦JSXrr.l— slquoCBer  P  oilers.  —Would  aome  brother 
reader  say  whtuh  letlie  beet  way  to  put  axis  In  •queetor 
roller,  and  also  bow  to  bore  for  axle  '  What  kind  of 
auger  would  be  best,  and  what  kind  of  i  huek  to  bold 
auger  shank  in  lathe,  and  beat  war  to  straighten  end  up 
before  grooving  for  ring. !— J.  ii.  M.  H. 

rieWB  l-Ploor-Cloth  VaJUnc.— Could  any  friend 
tell  me  ahere  I  could  find  a  tood  work  on  the  rnauufactiire 
of  Rixir-cl  >tli,  urgive  aoraeinf  .rmation!  I  have  seen  two 
or  three  books,  but  the  Information  In  them  is  very 
scanty.  I  have  tried  stencil  lag,  but  it  ia  too  alow  and 
once. tain.  I  fled  that  the  printing  is  done  by  blocks. 
How  are  these  blocks  made  f  Is  there  any  place  where  I 
could  seethe  process  near  Leeds  1— <Jsa  tx  Tira  LI  sax. 

l«06».]_ Prlntlon  Brake —I  wish  to  ascertain  the 
power  of  a  turbine  revolving  1.700  tarns  per  minate. 
The  pulley  oa  the  turbine  shaft  is  win.  dia.  Would  some 
one  kindly  inform  cue  how  to  rig  up  and  apply  a  friction 
brake  to  this,  toietber  with  the  necessary  formula, 
which,  I  find,  are  not  given  in  "  Mi>lesworth."  -D*El."0. 

|4w:  ■-■:>..■  Distance   of   the  8ua.-Will 

'*  F.K. A  H."  kindly  explain  how  the  particular  observa- 
tion was  made  which  Mr.  Gill  went  out  to  the  island  of 
Ascension  to  make  ;  whether  the  caculatl-stsa  based  on  his 
report  are  finished,  aad  what  the  result  la  '—Oslo*. 

Hha\  1  Cleaning-  by  Dry  Process  -Would 
some  of  our  norrrsponcisitita  kindly  oblate  me  with  the 


of  the  bichromate  solution.  Aad,  also,  whether  the 
proportions  he  gave  acre  by  mcs-uie  or  weight  T  I 
think  others  would  like  to  know  besides  myself.— B.  B. 

r««H9.  ] — Lathe.— I  waat  to  know  bow  to  apply 
Babbitt  metal  to  the  bar  lathe  Illustrated  in  No.  H7fi,  p. 
ii  V  I  know  that  steel  or  brass  woukl  be  better,  but  I 
h-.Vf  n  ■  Uti,...  aivd  an  in-.  I  r  to  IU'  i  ,  .  it  -  to  i.l»  i  In 
theartissere/eirtdto.  Would  I 
end  how  should  it  be  applied  t-h 

[tsoto  ]— Hardening;  Caet-lron.— Qui  snyonetell 
me  how  to  harden  small  eastings  alter  being  bored  and 
plsued.  I  understand  how  to  caaehardeu  wrought-imn, 
and  nave  tried  all  the  methods  1  know  w "" 
tags,  tint  cannot  get  them  to  my  mind.  1  s 
obliged  far  any  information. — J.  M. 

fiHOol.]— Dulcimer  -  What  sort  of  1 
used,  whatsiss  aad  length  of  wires,  lor  a  dukinver  !- 

I'm:  IX  A  Fix. 

[tSfxW.]— Itndleaa  Hope  Haulage  -WOl  some  of 
your  readers  give  pa  tiealars  of  the  different  kinds  of 
during  pulleys  for  siow. moving  ropes  t  The  clip  pulleys 
are  said  to  destroy  the  ropes  quickry.  snd  tbc  *  rrange- 
meat  of  one  or  more  pulleys  driving  by  friction  is  the  best. 
— Mxcsaxic. 

-Fndleas  Pope  Haulage  - Will  mmr  at 
your  readers  grew  particulars  of  the  best  kinds  uf  clifs  to 
be  used  for  attaching  a  train  of  coal  tubs  to  a  slow- 
trtoYtng  wire  rope  wurkmg  up  stiff  inelin.sT  The  dips 
to  be  used  eirher  with  or  without  hesriet,  so  that  the  trains 
may  be  attached  at  one  cod  of  la.  In  •  and  taken  eff  at 
the  other  without  train  boys.    Also,  the  teat  kind 

Mx- 


to  I  of  dtps  to  be  used  with  bogles  and  train  boys.  - 

caaxrr. 

(«S0M."—  Turkish  Bath. -For  the  Isst  three  months, 
sf  er  s  Turkish  bam,  I  nave  noticed  a  large  cumber  of 
small  pimples  raise  whilst  In  the  col. ling-room,  which 
di^.i»p.ar  afterwards.  What  l«  the  etuse  of  tnist  In 
lbs  winter  I  take  the  Turkish  bath  once  s  week ;  in  the 
suiiinii  r, 


inuner,  e«ery  oth^r  week.  I  believe  m  allopateyand 
omuspathy.  and  am  now  taking  ciuna,  h«»iii«  taken 
quarts  of  earsepartllx,  *:c.  ;  lake  no  beer  or  lea ;  whisky 
at  night,  aad  live  on  the  best  1  esn.  I  thought  this  was 
heat  purifier  for  the  blood,  after  twenty  years  of 
bathing.  I  fancy  them  is  a  trace  of  iisrma. 
giving  a  hint  about  this  will  oblige— J.  B.  Bisd. 

(l*06ft  ]  ktange  of  Plre-wnwinoS  -IIow  far  can 
the  beat-kuuwa  Ore-engine  throw  water  horiiontaily 
when  it  has  to  pump  the  water  out  of  a  l  veer  voir  or  rirer: 
And,  what  wdl  be  Luc  loss  from  fiictios  when  tha.  water 
has  to  pass  i.k.ft.  through  a  hose  pipe  after  leaving  the 
' — Joax  Watsos  . 

«.] — Japanning*  Buttons.— Can  any  of  your 
Inform  me  ill  what  manner  buttons  arc  japanned 
in  larva  quantities  1  How  can  the  atickrng  t  gether  be 
prev.ntoat-Jous  PSUSS,  Providence,  K.I. 

raif3nf>7.}-  BenrieterliiL 

whether  is  in  the  market  ready  made 


puUat 
rtis 
It  is 


inp  bell  r.'rjK  i  spahle  „r  te  mirarli  J  upo  ,  br  'l 

about  (iff I.  from  toe  register.   I  will  tell  you  ahat  it  is 
for,  and  ;oli  wilt  reiviily  unden.tund  what  1  a 
tor  a  newsroom    the  gong  to  give  signal  to 
that  a  visitor  has  paid,  u  e  register  to  indin 
ber  of  Umes  the  gong  has  svu 


for  a  i 

visitor  has  raid,  f  e  rrarrsier 

up  to  .say;  i 

thiusaad.-r.  M.  ii. 

LssTsm)- Wild  BesVft  Trap  -What  is  the  beat  kind 
of  trap  cr  modes  of  anaiiug  wild  besets,  such  as  hyscnaa, 
leopards,  porcupines,  stavi  and  where  procurable  f — 
broarssAX. 

[sftfifiii. ) — Orape  Wine.— What  la  the  most  approved 


process  of  cleaning  by 

W.  II.  B. 


the  French  or  dry  rsrocsss  !- 


r«t*---M  1—  Water-colour  Painting 

"M  I-C.E."  instruct  me  a  little!    I  am  ret 


scope. — Can 


Insects  for  the  Mi  cro- 
ne tell  me  a  way  uf  making  the  limbs. 


sr.,  ol  fnaocta  tlui.spavrent  without  destroying  the  inter- 
xal  sU ueture*  T  The  usual  way  of  piekUng  in  liqaor  pot- 
ssssv  Is  use  leas  it  one  would  study  the  assetse,  *c- 

lUaXWAaUi. 

J««iv,.]-To  Mr.  Parkinson  -wm 
wtat  aiae  grooving  1  rat.t  us.  for  a  12  by 
alksc.  aad  also  would  it  be  bettor  to  n 


yuu  kindly  say 
it>  double  dark 


!  In  constructing  this  sire,  shall  I  d  .uble  the  "pro- 
as regards  thickness  of  wood  and  width  of  the  7| 


portions 

ny  «i,  de-scribed  m  your  •  xrelleet  article  ia 
Work  Illustrated.-'— Caslava. 


■  Aaiata-jr 


leBOIT.]  -Legal  -To  Ms.  Fsro. 
Would  you  kindly  stute  if  it  is 


WxvTTixrrxr.n 
to  l«ke  -  ut  s 


an  ointment  ma  e  by  the  SSBST. 


.  omtmnnt;  or  wh-thsr 
ritstApjthwsries'HaU 


retail  or  whois»sJ*, 
•rc^l^'obalga" 

rWMB.l— Lgsral.-To  Ms.  Fart..  WxTiiisriiLn.-I 
hart  some  shar>  sins  company,  atsil  it  states  on  the  pro- 
■y  virtue  of  ihe  t :  arter  atd  deed  of  set- 
tlity  uf  the  subscribers  is  limited  to  the 
i  their  shsrea.'1   Is  it  quite  aa  safe  as  if 
se  company  was  limited,  aad  that  It  was 
ompaaws  Acts  from  lrk>l  to  Irs*) 


■  the  surface  of  groun«l  gla 
-Minerals.— In  No. 


J.  F. 

reply  vt7*°, 
••Application 
of  MiMi-els.'- 
aay  uhsie  they 
lou  for  them. 
—  Uoi-rii 


spestus  that  " 

tleeoeut  the  liabl 
in  iunt  unpsiiil  •< 
!k«y  staled  that  '. 
incorporated  un 

>acliutrr,  as  louwi  of  them  sixte !— J.  C. 


—To  Ms.  Aitt*  on  Ouixs  KisPtv- 
in  wasp  : 

!~W  H.  B 

[*8>MS  !  -Dead  or  Chemical  Black  on  Steel  - 
t  an  anyone  tell  nie  bow  a  .('.si  or  chemical  black  is 
formed  on  rifle  sights  t  Is  it  ba  making  a  coat  of  oxide 
by  beat  and  moisture  as  In  rlarfTs  process,  or  by  attack- 
ing the  surface  by  some  reieratrjel !  Va*bat  I  want  is  a 
perfect  non-refl'cting  surfsce  similar  In  character,  but 
differeat  Id  colour,  to  a  this  layer  of  electro-drpositod 
silver,  or  a 

'ir»M.l- 
"  IiuTirod '"  mentioned 
of  organic  Acids  to  thi 
Can  he.  or  aay  of  your 
are  to  be  found,  aa  I  have  sent  to 
and  am   told    they    cannot  be 
AueraALta*. 

.♦WsSJ— Fan  for  Bmlth's  Hearth. -To  "  Jacx 
or  All  Tsa lias. "—  Would  you  kindly  give  a*  instruc- 
tions bow  to  construct  a  fan  for  abovr ,  cajasble  of  welding 
l^in.  sq.  Iron  at  ordmary  speedsT  A  skeleton  sAetch 
would  much  oblige,  as  I  have  no  chance  of  seeing  one. — 
K.  Bxirrow. 

f 480*6  )  Small  Dynamo. -In  making  a  dynamo 
similar  tj  the  one  desejib.d  by  Mr  Toimsn,  how  is  the 
wire  wound  on  the  neM-magneU  t  fjappose  it  Is  waned 
as  an  ordinary  magnet ;  if  so,  where  is  the  current  taken 
from,  ss  the  two  outer  ends  of  wire  are  to  be  joined  to 
the  springs  to  take  the  current  from  the  commutator ! 
Also,  how  is  a  shunt  made,  and  how  used  in  circuit !  If 
some  of  oar  readers  will  inform  me,  I  shall  be  very 
thankful,  aa  I  want  to  try  uy  hand  at  making  one.— F.  0. 

[fKHI.l— Cork  Fender  —  Iamile  I  reus  of  increasing 
the  buoyancy  of  a  small  half-decked  boat— a  model  of  a 
deep-k.cird  cutter-,  lift.  long  by  Ift.  Mn.  b^rm,  by  the 
k  wale  or  fencer,  and  .fall  be  glad  ol 


used  t— (j  > 
t*.«J0.i 


■f  making  Wine 
'.  be  quit*  ripe,  t 
0  alinxaxs. 


level,  or  the  I 
has  to  be  melted 


-Melting  Temperatures  -There 
which  melts  at  a  t 


is  a 

of  «i«  at  sea 


an  elevation  ol  li.OUOft  above  sea- 


additiou  of  a  cork 
say  hints  as  to  best  way  of 

materials  (I.e.,  besides  the  cork:,  shape, 
of  ssxuring  to  the  boat  sides  as  a  Lxture. 


n  febder, 
and  uvaie 
—  H.  Boi.- 


lev,l,  where  the  b  .ilin<-pnantuf  water  is  about  irsf  Lilly. 
Will  such  u  eubtisuoe  which  at~-a-l<  velmelte-l  atlxiiling 
point  of  water,  melt  likewise  ahen  < 
at  the  higher  elevation  I-iaiaaisvA. 

1480B1 .'— Farsruson's  Tablss  on  tha  Mo  n  - 

Can  "  F  H.A  S."  tell  me  if  the  1st.-  Mr.Ferruson's  tables 
for  calculating  the  times  of  rv>  w  and  full  moons  are  to  be 
relied  an  fur  the  present  and  future  years  I  And,  if  not, 
could  be  name  a  cheap  reliable  wotk  upon  the  subject 
ci'Dtaanlog  similar  tables .-— Viineo. 

[480fli  !— Watch  Repairing;. -Will  some  contri- 
butor kindly  luforiu  me  how  to  time  an  English  lever 
that  has  gone  bsyoud  the  tower  of  ihe  regulator  I  Froa 
the  instructions  given  about  two  months  since  I  can 
tune  a  Geneva  or  (ienera  lever  very  well,  hut  fail  to 
make  a  hand  of  the  Knglish  lever.  Also,  how  watch- 
jewels  are  put  in,  snd  the  nave  rery  tools  for  tbem  f  Do 
they  re  juir»-  the  hole  tj  be  drilled  through,  or  can  they 
he  bought  with  the  bale  in  them  f— J.  B. 

J4SOR.1  -Medical  Coll  —I  have  ntade  a  raedi  al 
I  accord Lng  to  Mr.  rvrrrwgne'enistructione.  When  four 
layers  of  is  secondary,  a  slight  stnaatioo  or  shock.  _  I 
rhen  put  on  and  aoldere-l  to  No  Ti  taree  layers  uf  No. 
'.*c.  oinneetuag  the  end  of  No.  US  with  one  pile  of  Mchru- 
mate  cell— no  effect,  or  only  rery  allxht  spark  visible  at 
contact-break  ;  but  on  connecting  No.  tl  snd  leaving 
the  end  of  nfl  free,  a  very  strong  shock  produces!,  very 
much  r'.i  inger  than  when  yti.)  juimarr  ai:.l  Nh  +vc<i 
wound.  If  the  insulation  uf  No.  ttd  was  im[«rfeei, 
would  there  be  an  increase  of  sbrvnrfUa  in  ennn^unr  uo 
with  No.  21  '.  I  DK4I  add  lllat  wbeu  revtulator  la  polled 
tares  parts  out  the  sbxs  is  stronger  tleni  is  iiltogether 
pleasant-  Winat  1  iliould  fen;  o-.lig.d  to  kn 
should  one  win:  of  the  primary  and  tl 
No. 98 be  coone^t-d  to  get  tbc  greatest  e 


-m-md  of 

A  Nuvick. 


reservoir  or 

feel  obliged  to 
a  reliabli  for- 
er  the  varying 

(4H-K1.1 -Bichromate  Batteries.- I  was  much  I  heads,  nieore  leallr.  the  rstpiion "  shaiuld  carry  pffllvs 
Interested  In  "raesaa'e''  accouat  ot  his  new  solution  for  water  to  a  vertical  depth  of  lUtifi.  Iflow  the  bend,  but  I 
bichromate  batteries  (letter  jiiSOrS,  p.  3.'  .  and  1  should  be  fancy  in  practice  it  w  u  1.5  be  somewhat  l»ss,  aaalluwsuce 
much  obliged  if  he  would  say  what  was  tha  strength  wouid  have  to  be  made  for  friction  in  the  long  lane  of  pipes 


(4S»"«>I  ]    Siphon.— I  wish  to  drain 
I  lake  by  Itieana  of  a  sipbon,  and  should 
any  ccrrespondeii'  who  soul  1  kindly  give 
I  inula  tor  wikulsting  the  utacharge  u 
heads.    Theore  lealir,  the  eSj  ■■  sho 
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that  will '  are  to  he  ueel.  If  I  am  wrong  fa  topp  'ting 
1bi*tI»hall  lieglad  to  be  001  reeled,  it  iteurioua  that  to 
httlepreetic  lmforr.ntlm  eta  b-  foua<l  in  books  on  by. 
dia  ill  i  .iron  hediaulic  i  agiatutinr.  Pub ipa Mr.  L»o- 
cas'er  could  help  !-Er«a. 

••  Ccvinterpciiar  <-r.~  t!  ing.  whl  li  teem 
th.-ir  ti.'iliv  trili*  air  practically  untitle.  Suppose  • 
iimp'»*  win.  I,n  w  -11I.  n  nc.  say,  in  ax'c.  and  suppose  a 
•rat  ]  'ai  lcdr.vrn  into  theiiicumferc-nee,  nn-1  then  aa'ting 
Jttat  turned  onr  ami  under  the  rack  in  tbe  mt'ldleof  the 
ttrlnrr.  and  the  tack  then  <luv.n  clote,  to  that  tb-sliing 
cam  ot  run  over  toe  tack  :  then  suppose  the  wheel  to  be 
fixed  so  tbatltie  lau-tiJs  •  f  Ibe  string  rnajr  ban?  as  a  tan- 
gent fr  m  tie  tack  ;  then  euppuseono  off  thetc  to  he  passed 
oTe-rtli-e-reurnfereur'.'  aa  as  to  bong  aa  a  IMM  lit  on  the 
utLcrs  drof  ibe  wheel  or-pnaite  to  the  tick.  Now,  nip. 
posea  w.ight.say  11  l'i  .to  be  attached  bj  the  etr  nx;  oppo- 
site tee  tke  lack.  I  an  artk'd  what  weight  tnuat  be 
attache)  too'  hertt.  Inr so  as  to  coonlerbalin-r  this  when 
tbe  «  eeliss.  tfice :  1  raid  at  once  101b..  hot  I  waft  told 
tint  the  prop-r  •  <  i^-'-.t  wou^d  l.i'  11  n. i.l  -.a.!)  livn  then 
Mb.  Iihiutdt"  glad  at  infoiniallonfroinaiurrexpcris 
1  need  pc  anna.  Th*  matter  must  have  been  rxnerimi  nt- 
ally  t,  ttad.-U.  E.  1'. 

l4SuW.?-V«ra-w  Watch. -Jahi>uldlikea  little  advice  I 
on  tbe  above.   Tbe  watch  in  queM  00  keeps  goo.1  time  I 
when  ir  liair  and  U  in  b*al.  bu'  ft  qve  wlieu  half  or  two-  1 
ihrda  1  f  rliain  ia  ,n  bam  I.  A  <  Incut  ihake  will  atatt  it  I 
again  for  an  tour  or  so,  and  it  will   atop   rursin  | 
before  all  the  cliatn  ia  un  barrel.   I  have  tcade  a 
Barn  on  ton-pi  .le  and  one  on  rim  of  balance  win n  at 
r<«t ;  when  baiio-c  iaswiagtag  itonlymoves  3- 16  on  each 
lule  of  the  mark  u<au>  on  tup  plate.   The  palleta  of  v  rge 
ire  long  aiol  :h"  n-i[ii.atHti  teetb  dru  iou  them  close  up, 
but  n et  to  tiudi  the  bo  ly  of  tb«  verge.   Are  tbe  pallets 
atii>iwi  li;  in  1  »•!•• 1  -  wiiwhl  cli:*inr  Ib^m  i»tii.  bel.mce 
more  awing !  -  bow  c  in  it  lie  done  !  1  h  %ee  lo  bed  thr  ugh 
but  ml.,  but  ai-e  nothir  .•  that  will  help  me.    In  bushing 
small  e.  ntre  hoi*,  how  ran  1  ascertain  when  it  la  uptight  I 
W!  at  ia  the  adjustlcr-ruel  u-ed  for  •  Insakiniftheabiive 
quetions  1  n  11-t  a.iy  I  have  h.d  no  teachinr  .x-i|t 
taioa  h  the  enluoin*  of  Ih*  "  E  M."  from  'he  p.*n*  of 
••  8  P.  W.,"  "  rellow  Waikman."  and  but.  but  Dot  leaet, 
"  Alfojoe. '  Any  infonnitim  will  be  thankfully  received 
by— Horxri'L. 

HSttl7.l-Sllv.tr  Watch-rare  Repair*  -  A  few 

'  aye  ago  I  h  it  11  watch-  aae  w  tli  joint  broken  1  remoter! 
■II  mi  and  bad  anilein]  the  Irok.n  par'  with  i.ln  I 
•alder ;  afterwa  d<  I  put  tbe  caae  In  aotution  to  clean,  one 
part  aulpburi.'  acid,  two  parts  rain-water;  on  removal 
about  an  bour  «ft»r  It  l  ad  a  Matfatf  of  a  n-ldnh  broao 
coluur,  >un  lartocopp-r,  whi:h  I  had  a  dittir  utt j-  in  re- 
111  .tinir.  U'bat  waa  th-  nia  of  thia,  and  bow  1  an  it  be 
arutdeil  in  futuir  ?  I  did  not  irtnute  bow  and  paab-pi  ce 
which  waa  accural  wiili  braea  screw.  Ia  there  a  wire  a  ild 
for  the  purni  ae  of  joiut  refaira  "  What  ai  ea  would  Ic 
moat  uarful,  a<  I  have  utbein  to  repair  ;   Uoi  irci.. 

t«f08.]-Eye»lpht  -I  would  like  to  improve  my 
eight  wit*  f  la-ao*.  but  am  unable  uifftt  what  would  auit 
me .  in  fa<t.  opticians  make  me  try  a  score  of  trl-aaea  and 
are  pnr/leJ  that  none  of  tbem  Bt  me.  M  caeiaihis:  I 
earned  with  my  light  eje  Uk  art!  las  in  Ibe  "  E.M."  at 
a  diattnre  of  Sim.  I  cannit  see  anv  dittance  with  It 
without  a  doiib  e  <oni  \  bca  My  b  ft  ■  ye  i«  uaclcas  for 
reading,  but  I  can  tee  in  the  distance  to  a  certain  extent , 
no  glass  baa  aa  ye*,  been  able  10  Improve  tbe  artrh"  of  my 
but  rye;  alter  reading  fur  some  lire.  Una*  and  tetter* 
appear  double  and  I  bare  to  stop  a  little.  <!i>uld  anything 
be  d at c  to  ei|ual'ae  the  eyes  and  so  read  at  a  more  con- 
venient distance  .'  Sjiue  useful  information  will  rrriatlr 
oblige— Nioit. 

IBOtO.'—l.  and  N  W.  Eniririet.   WcaaM  sny  of 
cur  readers  kindly  state  the  towns  at  which  eflp  ft, 
Oeoijr»,  lltH  Hoedi'-i.  and  Xm.  Ml,  v»i,  lcrr.  iml.  11-t, 
IJ.H.  !70t,  109,  MV.  WS.  1I0C.  I -1;.  and  «78  are  kept  .' 
Mum. 


ANSWERS  TO  CORRESPONDENTS. 


*«•  AU  cvmaaafcnriieasskeafal  ee eiMrrtsasI  lo  On  EtMTOl 
0/  Us  Eaouisa  ltatuaaio,  31,  rastsiiKk-slrrsI,  -.Oscar 
Caralsa,  W.O. 

IIIKTS  TO  CORRESPONDENTS. 
1.  Writs  on  one  aide  of  tbe  paper  only,  and  put  draw. 
Ings  fur  illosiratii  us  on  separate  pieces  uf  paper.  2.  Put 
titles  to  queries,  and  when  answering  queries  put  the 
numbers  as  well  aa  the  title*  of  the  queries  to  which  the 
rt  pile*  refer.  3.  No  charge  I*  made  for  inserting  letters, 
queries,  or  replies.  4.  Utters  or  queries  asking  for  ad. 
ureas  ts  of  msnufscturers  or  corvee  ponderate,  or  where 
tools  or  Oder  articles  ran  be  porcbased,  or  replies  priting 
auch  iaformatioo.  cannot  be  inserted  exc*  pt  as  advert! 
meat*.  6.  No  question  sakiruj  for  educational  or  scicnliilc 
loformatii  ulaanaaered  throuith  the  post.  8.  Letter. -eut 
to  currvtpondents.  undi  r  cover  to  the  Editor,  are  not  for- 
wardid  ;  and  tbe  names  of  ourrrspondent*  are  not  give* 
to  mqu  rrre. 

Attention  b  especially  drawn  to  bint  No.  4.  The 

rm  devoted  to  letters,  quene*.  and  replies  is  meant  tor 
gen-  nil  good,  and  it  is  not  fair  to  occupy  it  wi  .b  ques- 
Ucies  auih  aa  are  mdicated  abeive,  which  are  only  of  tndi. 
vjdua)  m  eiest,  and  »  bleb,  If  not  advert i*em»nts  in  tbem- 
•elves,  lead  to  replies  which  are.  The  ••  Sixpenny  r-«le 
Column  offers  a  cheap  mean*  of  obtainlnr  auch  infurvna- 
Uon.  am]  we  trust  our  leader*  will  avail  theuuelvrtof  it. 

Th*  following  arc  tbe  Initials.  *c,  of  letter*  to  band  up 
to  Wedneaday  cieuing,  Sejt.  so,  and  unacknowiciliciil 
eisewber*  :— 

BlE,t'1^'  Si*:  "p  Fo*Tit».-J.  Evans  -  J*»  Quia  and 
Oo.-V .  White  -  lir.  N  n  Bis.r -8  S  Uiodley  ( 
Kiehaidaon  -  V,  If  Num.-n  1'ilsen  I Jubt  «'o  J  f 
r rank. -J.  Miafoid.— J.  C.  King —Fred  Walker  — 
Walur  Ilardle  -lijnamo  -  O.  J/h  - Jack  — W  D  11 
— O  L.-J.  A.  K.-J.  Mcl*llan.-V.  7.  -W.  U  .Trim. 
-Vesn-Kvandale  -W.  J. -John  Rnll.-C*pt.  Cuttis. 
-Mllverton.-W  Si.  E.-<Jeo.  Hunt  -u  I'rycr.-L-l 
-U.  W.  W.-lhomas  Page.  -e«nper  ridelts. 


A  NEW  VOI.1ME. 

No.  nil  a  as  the  flr>t  of  volume  XXX  VI.  Rcnlers 
willing  to  oblige  us  by  Koommeriding  "our*"  to  new 
•ubstrb-rs  should  do  so  n-  w.  alien  a  new  vutmna  is 
comiiKOcing.  Tbe  imlex  ti  Vol.  XXXV.  u  pnb- 
hahed  in  this  numLer,  and  cisaaend  b'.und  vulumet 
will  t«  on  sabi  shortly.  ICcadet  a  desirous  uf  making 
up  their  sets  for  binding  the  past  volume  are  rveooi- 
lucndod  to  do  to  a?  on  e,  a*  the  back  DuiuU-n  soon  tun 
out  of  print. 

El  ic'  raic.  (We  do  nut  know,  but  presume  it  it  mere'y 
bichtomate  of  soda  inetea  1  t.f  biitironuite  of  potarh, 
uee.1  in  tbe  well-known  lonoof  battery..1— Esnii  siasr. 
INo.  (j5t*.  p.  9  i  but  have  you  not  r-ad  tbe  "  Notes  on 
1  If  nam  sj  '  in  t.e  Last  VQtsmM  Tj — E  T.  th  rr.  (W« 
tbeUld  be  tlad  to  hear  more  about  your  new  iricyeJe.i 
— stwixi'U  Fsost.  (Apprntaera  and  bu-sc  agintt  have 
to  take  uut  ale  nun  coating  C2  yearly ;  an  a%eil'^Deet8* 
liiense  ccsta  £10  Jiarly  I— J.  R.  T.  ^Lsnk*  for  your 
»•!<,••  •<•!. in  •»*••  ti..-!  i-»uinir  mi  in  )»V  •"[. irately  for 
ten  volumes,  and  It  dad  not  anawi  r.  We  do  sof  charge 
a  penny  extra  loerelv  for  tbe  imlex,  as  you  mav  re*  for 
yourae  f  this  week.  We  give  four  pastes  extra  of  matter 
into  tbe  bargain,  and  liar*  alway*  d-  rw  si  with  every 
liill.jcsrljiuilcx  number  1— I.  K.Esns. ,  Kindly  send  at 
vour  convei.Uncr.l—  J.  J.  |Tbr  tlatemrnt  need  not 
have  alarmed  you.  Medical  journal',  we  fear,  are  quit* 
as  sensational  as  their  contempoiartes.  Ano'  her  medi- 
cal paper  now  statia.on  wnat  authority  w.  do  not  know, 
that  lYof.  Ponftck>sfxrcrim<nts  were  mt'e  on  the  MoT* 
cbeila  rsculenta,  and  not  00  what  Is  geU'.iiilly  known 
sa  the ccimrit id  intiebroom  iAfaif.'Utiumpestna  .  Th* 
Moi<  he;b  esculent!  uncooked  must  sis  1  be  pretty  largely 
purLnhen  of  bef.re  much  harm  is  don-,  as  tbe  small  cat 
quantity  that  invariably  prov.  d  fatal  was  1  per  cent,  off 
the  txuy  weight  of  the  animal  ■  xpeinucntedon.  This 
would  represent  la  a  penou  1*1  b  in  w.  lahl  ;Ub.  of  tbe 
muihrtKut  in  question,  a  quantify  not  likely  to  be  ron- 
tum*d  by  one  person  *ton*>  meal  1—  Sticnaaixx.  (We 
know  nothfnir  more  aboil'  it  than  was  stated  in' tbe 
paragraph. )  -O.  W.  H.  iTbe  feedaocbe  or  II  nneU'*. 
.-'«■  •  Hi-  iu  •  v  publish* d  this  w>ek ,|- A  Wo««lso  Ma*. 
|8cd  p.  *et>.  No.  79J.  W»  eaDDut  repeat  information 
frequently  given  becau.e  quer  s's  bate  not  tbe  bact 
numbers,  to  long  as  tb*y  last  otr  pubbaber  will  supply 
tlrcm  on  receipt  uf  rive  halfpe"  ny  srampn  for  rich  nuni- 
ber  iviulred.  -n.  J.  W.  (Mr.  Itavtes  do  embed  the 
luetb  d  uf  recovering  bamnois  00  p.  3-*Jr,  No.  K71.)— 
R.  P.  U.  ISoat  tbe  skins  10  a  mature  of  bran  nod 
water  for  two  or  till ee  ilays ;  tb-n,  a-ter  scraping  the 
fU*b  side  quite  clenu,  rub  in  a  mixture  of  lib.  sium  and 
'.'  /  of  1.  1:1:1.  m  ve.t  1.  sve  tliie  uli  f  1  sbout  ,1  d^j. 
arxl  tlien  dry,  if  p  eaible  in  the  sun,  wuh  the  hair  side 
outward*.)- Iaian  t?rni;si»ss.  {Tbeyeatve  y  little  in 
the  winter  h.U  of  tbe  sear,  but  In  tbe  summer  they  de- 
vour leUuoea,  sow-thistles,  dandelions,  nod  u  h'  r  mils  y 
plants  voraciously.  Turn  it  out  in  y*ur  garden.  Saw 
White's  "History  of  Selborne."  R.  If.  ;l»o  yoo 
Dot  understand  that  acletk  has  nothing  to  do  with  en*l- 
n-eiinx  rtse  f  f  With  tlie  aoiiuirtruent*  you  speak  uf. 
yuu  would  stand  a  tiettcr  chance  uf  ire'.Uns:  a  higher 
posit  on  ,  but  they  Would  nut  nt  jou  sa  a-usUnltoa 
civil  sogneev, or  fur  any  post  in  tbe  shops  of  •mechan- 
ical eDshbeer.  A  grnejsi  knowl'd^o  of  inginsenng 
would,  of  ruotse,  1«  of  use,  even  fo  a  clerk  In  an  engi- 
neering work*.)— A  Nov  1st  in  Mtcmatsr.  (If  you 
have  a  water-tall  you  might  use  a  turii  e  or  any. 
draulic  engine,  if  a  runuinir  stietrr,  perhaps  you  can 
uto  a  waterebeel,  cry  ju  mi  jht  u«;  a  wimlioill  to  drive 
tbe  dynamo,  and  store  the  torrent  in  atvondary  bat- 
teries to  w  rk  the  electro-motor  when  required.  You 
will  probably  dnd  it  cheaper  to  employ  manual  la'  our  1 
— Avavgca.  ITbe  Iron  u  thoroorrhly  cleaned  and 
1  ipped  in  *  bath  of  molten  tin.  f .  i  bey  are  bras,  d  or 
soil  iitldrred,  for  which  sea  usdioss.)  — CTCUtr.  (lithe 
tire  1*  broken  thiough.  it  would  be  unwue  to  trust  it, 
however  firmly  you  could  cement  It.  Mere  cut*  can  be 
filled  up  by  meant  of  a  solution  of  rubber  In  bisulphide 
«f  carbon  or  mineral  najhlha  j  -Bxt-r-Tariiiir.  Th. 
M safety  Bevies  (Longmans),  or  l>llcndi.rn"a  There 
are  many  good  on-s,  but  as  ti  pr muriciatioD  you 
would  learn  more  from  •  native  in  •  few  lessons  than 
you  would  ever  acquire  from  books.}—  Miaiti.  (We 
do  not  nnderstand  yuu.  The  device*  worn  by  members 
of  yachting  clubs,  olbiere  of  ahippiog  cornptnies.  akc, 
ai*  innumerable,  and  you  have,  of  course,  no  risTbt  to 
wear  one  1  f  thrro  unless  e.  titled  to  do  so.  There]  la  no 
"  penalty  "  that  wt>  know,  except  tbe  penalty  of  eon- 
tempt  incurred  by  every  stupid  pereon  who  assume* 
badge*  and  decuratluns  be  baa  no  right  to  -  Ua  «s- 
•oorirr.  |We  entirely  agree  with  you,  but  ttc  matter 
is  rather  one  fur  ditcnasion  in  the  aaily  pipers.  Rait- 
way  companies  are  generally  monopolies,  and  can.  un- 
fortunately, be  intlii  need  by  netbing  but  competition.! 
8.  T.  I).  (We  know  of  nothinrr  <i  the  ki>  d,  but  there 
are  pbnty  of  teachers  who  work  np  pupils  by  corre- 
spondence. You  have  science  and  art  claasc.  in  your 
town  surely.  2.  Study  Pitman's  natem  )  -  C  Asrtu  a. 
Take  no  notice  of  ft.  They  arc  not  seen  unless  liaukcd 
for,  and  not  then  unlet*  the  -yelcm  is  a  little  uut  of 
order.  i—IJ**r-Ai-rLx.  (Mas  it  never  ocruircd  to  vuu 
thttfull  paiticulara  have  been  iriven  many  tiinea  f  Rut 
It  la  rather  a  large  undertaking  for  one  » li .  spisirentiy 
d..es  not  understand  how  to  commence  I -A.  E.  V. 
j  You  must  be  apnieotlcast  in  tbe  usual  way;  but  only 
the  higher  lirancb-s  are  wo.  th  a-  y thing  nowadays. ;  — 
PaTxae*tMll.iKS.  ;  Dr.  <4uain  fa  abieut  to  issue  his  great 
medt.-al  dlctioritry.  and  p  s*iMy  in  M'.aesra.  t/burchill's 
catalogue  you  w  uld  find  such  books  as  you  require.  I  — 
I'rrrcsL.  (Not  rau.*n  is  known  off  V  e  subject.  Which  Is 
of  impor'ance,  tor  instance,  to  breefera  of  cattle  and 
raisers  1  f  live-stock  generally.  In  some  of  tbe  medical 
journals  and  in  the  Tiantocti  it*  of  the  Agricultural 
Botieto  s'  pspers  occasionally  appear,  and  it  it  briefly 
noticed  in  works  on  physiology,  but  no  definite  know- 
ledge u  to  be  gained. .  -  Acctrtxorox.  {The  cause  it  not 
known ..  — Iosussart.  (Back  volunesit  would  b-.  not 
number*;  but  there  are  several  cheap  manusla  to  b* 
bad  uf  any  beaoksellcr.  Natural  stoma  are  U-tur  than 
cement,  which  must  be  allowed  to  stand  with  water 
tume  time  befo  e  the  tank  is  tilled  with  the  water  in- 
lendei  to  remain. )-8io*awax.  (I.  fee  lecrnt  back 
numbers,  and  the  index  iasuel  thia  w~k.  2  You  will 
Hod  a  table  oa  the  subject  ia  V  I.  XXXIV  .  p.  33H, 
bo*,  ••  you  bare  th*  mt  eriaU.  why  not  try  t  Tbe 
battery  named  it  not  tutted  to  tbe  pulp  srj.) 


CHESS. 
**» 

All  Communication*  for  thto  department  oast  be 
w  I  dressed  to  the  Chews  Eet'teir.  at  the  ofhee  of  the 
Esauaa  Mxcnaxic,  31,  Terulock-street,  Coven'. -garden, 

W.C. 


rr.oni.EM  RCCI.XXXIII.-I1i  K  F.  L.  Man*. 
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Whlbe  to  play  and  mate  In  twj  move*. 


PRdRl.EM  DCCI.XXXIV.-  RyJ  A.  M  1- 
Plom  "  Pojx*  and  Cheat  Pcjblcmt." 
Clock. 
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H'kiu. 

Wbite  to  play  and  mate  In  Itui 


Soluiioi  to  779 

WUH, 

1.  Rbi  K  15  3. 

2.  Mates. 


fffack. 

1  Anytlung. 


ITkife. 

I  BtoQDi!. 
■I.  Mat.  '. 


BjLl'IlO*  TO  I. 


I  Anything. 


NOTICES  TO  CORRESrOSDENTB. 

CiaautT  -  .-.  n       to        770,  777,  and  778  by  Cctaa*  : 

to  779  and  7<i>  by  H-.-Lmucke. 
11  R  Rktsoi.ps,  Jrss.,  II  Vivitv,  E.  Ditnr.  asd  J 

KuMiLi.-Wc  haic  cnt.rvd  your  naoict  forthetotu- 

ney. 

Wx  shall  be  «lv'.  to  bnve  a  ft*  more  names  to  makt 
tbe  game  toumry  a  cnmplele  siircraw.    Wemiy  tiere- 
fore,  repavst  tkat  the  entrance  fast  is  As.  :  th*  prize  ee 
will  depend  on  the  number  of  entrie*.  8ubsexiptninsi 
mutt  be  *•  nt  before  the  end  of  beptember  to  Mr.  t.  Pierce. 
Rryu  Khedyu,  Liaiidsiog.  Carnarvon. 


Vaccinal  micrococci  —If.  Strain  prcgcntgeU 
to  a  recent  meeting  of  Ibe  Sodetc  da  Diolofrie  a 
•eriei  of  microacopical  prepsratioos  of  th*  vaccinal 
pustule  from  the  calf,  at  different  itageal  of  it*  pro- 
great,  in  which  the  pretence  of  the  special  micro- 
coccus could  readily  bo  obterTed.  Th*  method  01 
preparation  adopteel  was  to  place)  the  excised  frag- 
ments of  tkiu  in  absolute  alcohol,  to  cut  (cctinnt 
and  ttain  them  by  tbe  method  of  Welgert.  which 
consist*  of  tinting  with  ni'.thjlamine  violet,  and 
then  discolouring  tbem  until  only  the  nuclei, 
the  bacteria,  and  micrococci  remained  visible. 
I'nder  a  ttroog  magnifjing  power,  the  latter  were 
viaiblo  a*  extremely  uiiuuto  paint*,  tinted  bloe, 
about  a  thousandth  pnrt  of  a  millimetre  in  dia- 
meter, and  grouped  in  coloaie*.  They  were  teen 
ia  the  border!  uf  the  inoculation  wound,  and  in 
the  Malpisthian  layer,  and  •ubarqurajitly  could  be 
traced  patting  into  the  tubjaceut  cutit,  especially 
in  the  lymphatic  apace*.  The  multiplication  and 
exteotiou  of  the  organism  teemed  to  cou.ctde 
elo»«ly  with  the  development  of  the  pua'ule. 


Skit.  29,  1882. 
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THE  IRON  AND  STEEL  INSTITUTE. 

THE  autumnal  meeting  of  the  Iron  and 
Stewl  Institute,  which  has  recently  con- 
cluded in  Vienna,  seems  to  have  been  a 
decided  success ;  for  although  the  papers 
read,  or  "  taken  as  iead,"  to  suit 
i  of  a  more  lively  and,  perhaps, 
r,  there  were  a  goodly 
of  valuable  communications  and 


hospitably  received  by  their  profes- 
1  contemporaries,  nud  were  welcomed 
by  representatives  of  the  Government  and 
of  the  City  of  Vienna.  The  president  was 
unable  to  attend  owing  to  the  state  of  his 
health,  and  the  vice-president,  Mr.  B. 
Stunuelson,  was  also  unable  to  be  present ; 
so  the  first  business  was  to  elect  a  chairman, 
and  an  able  one  was  found  in  Mr.  I.  L.  Bell, 
who  has  previously  filled  the  office  of  presi- 
dent. After  the  ordinary  and  extra-ordinary 
introductory  speeches,  business  was  pro- 
ceeded with,  and  Mr.  B.  Samuelson,  M.P., 
elected  president  for  the  next  two  years. 
The  first  paper  read  was  by  Prof,  von  Tun- 
ner,  who  gave  a  general  description  of  the 
iron  industry  of  Styria  and  Cariuthia.  These 
countries  are  probably  the  oldest  iron-pro- 
ducing districts  in  the  world— certainly  in 
Europe, — bat  while  they  possess  abundance 
of  good  ores,  they  lack  the  supply  of  mineral 
fuel  which  has  enabled  this  country  to  take 
the  foremost  place  in  the  industry.  Under 
the  fostering  patronage  of  the  Government, 
and  with  the  energet  c  assistance  of  the  local 
legislators,  Styria  has  taken  a  promiueut 
place  amongst  the  iron- producing  conn  tries  ; 
for,  in  lHo'.i,  a  mining  school  was  opened  at 
Vordernberg,  which  developed  into  the 
Mining  Academy  of  Leoben.  Csrinthian 
iron  is  mostly  manufactured  with  vegetable 
fuel ;  but  in  Styria,  besides  small  quantities 
of  an  impure  coal  and  of  a  coking  coal, 
there  exists  an  extensive  supply  of  crown 
coal  and  lignite.  In  no  country  in  the 
world  is  the  scientific  study  of  iron  and 
steelmaking  carried  out  more  systematically, 
and  the  very  difficulties  under  which  th» 
ironmasters  of  Styria  labour  have  caused 
them  to  make  more  experiments  than  were 
deemed  necessary  in  other  countries.  The 
use  of  brown  coal  and  lignite  in  tho  blast- 
furnace was  first  carried  out  in  Styria,  as 
was  also  the  gasification  of  brown  coal  for 
melting  cast  steel  in  tho  Siemens  furnace. 
•Still,  Prof,  von  Tunner  recognises  that, 
after  all  their  struggles  «to  compete  with 
other  districts  in  the  matters  of  quantity 
sud  price,  the  ironmasters  of  Styria  must 
dow,  thanks  to  the  advantage  which  the 
dephosphorising  process  has  conferred  upon 
their  rivals,  rely  upon  the  superior  quality 
of  their  iron  and  steel.  Tho  mountainous 
nature  of  the  country  itself  largely  increases 
the  cost  of  production,  for,  on  an  average, 
the  expense  of  transport  is  quadrupled. 
The  cost  of  producing  tho  best  pig-iron  is 
about  20  per  cent,  less  in  England  than  in 
S  yria,  which  appears  to  have  sevtral 
olher  disadvantages  to  contend  against 
besides  those  pointed  out.  Of  one  thing 
the  Styrians  may  be  proud — they  hav 
»lw»ys  been  amongst  tho  first  to  recognise 
the  merits  of  new  inventions.  The  next 
paper  read  was  by  Chovalier  von  Kerpely, 
of  Buda-Pcsth,  who  gave  a  general  descrip- 
tion of  the  iron  industry  of  Hungary— the 
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object  of  these  papers  being  to  prepare  the 
members  for  what  they  were  to  see  when 
they  went  on  tho  excursions  which  had  been 
organised.  Hungary,  like  Styria,  depends 
almost  wholly  on  vegetable  fuel ;  but  at 
some  of  the  works  they  manage  to  produce 
lOOkilos.  f220jlb.)  with  4  hectolitres  (11 
bushels)  of  beech  charcoal.  The  trade  is 
mainly  a.  local  one.  and  the  Hungariau 
ironmasters  are  contented  if  they  can  supply 
the  wants  of  their  country.  Tho  secretary 
read  a  paper  by  Herr  Knrzwembart,  the 
manager  of  the  Teplitz  Works,  "On  tho 
Use  of  Brown  Coal  inSteel-Making,"which, 
however,  was  supplemented  by  Mr.  Gilchrist, 
who  has  been  visiting  several  of  the  works 
in  Germany  and  Austria  where  tho  basic 
process  has  been  introduced.  According  to 
Mr.  Gilchrist,  the  works  at  Teplitz  are 
turning  out  more  basic  steel  to-day 
than  they  did  acid  steel  two  years 
ago,  and  that  with  an  old  plant. 
The  machinery  is  less  costly  than  that  used 
in  England,  but  the  quality  of  the  work 
compares  well  with  what  is  done  here.  From 
only  two  converters,  3.000  tons  of  steel  are 
made  per  month,  and  the  bottom  is  made  to 
last  as  long  as  tbe  lining— viz.,  from  30  to 
40  charges!  This  remarkable  result  is,  it 
appears,  accomplished  by  making  the  bottom 
of  bricks.  The  tuyeres  are  put  in  inclined, 
and  two  rows  of  bricks  are  laid  in  flat,  and 
one  row  on  end,  but  following  the  inclination 
of  the  tuyere  and  the  joint.  When  working 
the  acid  process,  the  Teplitz  ironmasters 
obtained  on  tho  average  110  "  blows"  per 
bottom,  a  thing  that  has  never  been  done  in 
England,  or  even  approached.  Herr  Kerz- 
wernbart subsequently  stated  that  the 
average  number  of  charges  w»s  between  20 
and  30.  Another  thing  which  took  Mr. 
Gilchrist's  attention  was  tbe  use  made  of 
scrap  at  Teplitz.  Iu  a  charge  of  CI  tons  of 
steel,  from  400  to  000  kilos  (in  round 
numbers  8  to  ICowt.)  of  cold  scrap  is  added 
by  means  of  a  little  shoot  while  the  ve*sel  is 
vertical  and  blowing,  tbe  amount  to  be 
added  being  regulated  by  the  fUtne.  An 
interesting  episode  brought  the  first  day's 
proceedings  to  a  close.  That  was  the  pre- 
sentation to  Mr.  Thomas  of  a  casket  made 
entirely  of  the  new  ingot  iron  by  the  Prague 
Ironworks  Company.  Mr.  Gilchrist  received 
the  casket  for  Mr.  Thomas,  who  was  too 
ill  to  attend.  The  casket  is  surmounted  by 
two  figures  of  phosphoric  pig-iron,  and  the 
entire  work  is  a  valuable  tcstimoual  as  to 
the  success  of  the  basic  process. 

On  the  second  day  Dr.  Wedding,  of 
Berlin,  read  a  paper  on  "The  Royal  Prussian 
Institutes  for  Testing  Muttri'ils  of  Con- 
struction." There  are  three  of  these  insti- 
tutes :  that  for  mechanical  tests  has  the 
duty  of  examining  into  the  strength  of 
iron  and  other  metals,  timber,  >Ve.  ;  the 
institute  for  the  testing  of  building  ma- 
terials takes  care  of  bricks,  cement,  lime, 
&c,  while  the  Chemical  Institute  makes 
analyses  and  assays  for  the  other  institutes. 
The  paper  contains  an  interesting  description 
of  the  method  of  carrying  out  the  work  of  teet- 
ingat  Berlin,  and,  in  concluding,  Dr.  Wedding 
expressed  a  wish  that  the  result  might  be 
the  formation  of  an  international  commission 
of  experts  from  all  iron-producing  countries 
to  agree  upon  the  conditions  which  should 
be  universally  employed  in  testing  material* 
of  construction.  The  paper  is  a  valuable 
contribution  to  the  subject  of  testing,  and 
with  the  statistics  and  tables  given  in  an 
appendix  will  doubtless  be  treasured  by 
many  members  of  the  Institute.  M.  A. 
Pouroel  contributed  a  paper  on  the  Terre- 
Noire  process,  the  object  of  which  is  to  sub- 
stituu  cast  steel  for  cuit  iron  in  all  mechani- 
cal constructions.  The  process  has  been 
successfully  worked  to  a  certain  extent  in 
England,  Sweden,  and  America,  aud  as  on 
instance  of  what  has  been  done  at  Terre- 
Noire,  M.  Pouroel  stated  that  they  have 
recently  cast    some   cylinders  having  a 


diameter  of  two  metres,  a  height  of  rather 
more  than  two  metres,  and  a  unifoi  n  thick- 
ness of  50mm.  The  cylinders  Were  required 
to  support  an  internal  hydraulic  pressure  of 
10  atmospheres  without  showing  nny  sign 
of  percolation.  The  external  surfaces  came 
out  quite  as  smooth  as  if  made  of  cast  irou. 
and  yet  the  metal  is  comparatively  soft 
—  containing  on  the  aversge  OtiO 
per  cent,  carbon,  1  to  1*20  ptr  ceut. 
manganese,  and  0"Sfl  to  0*30  per  Beat, 
silicon.  The  metal  is  poured  from  the  top 
into  carefully-dried  moulds  of  loam,  pierced 
with  numerous  holes  to  allow  tbe  gases  to 
escape — an  important  point  being  pouting 
quickly.  The  Terre-Noire  procesi  has  been 
adopted  at  many  works  in  this  country,  and 
at  Crewe,  for  instance,  we  believe  they 
now  cast  locomotive  driving-wheels,  with 
balance  weights  complete,  of  the  so-cal'cd 

j  steel.  Tho  most  important  p»rt  of  M. 
Pourcel's  paper  was  that  in  which  he  re- 

!  ferred  to  tho  cause  of  blowholes  in  cast 
steel.  Dr.  Mullcr  attributes  them  to  hydro- 
gen ;  but  the  general  opinion  of  the  Eng- 
lish workers  is  that  blowholes  are  caused  by 
carbonic  oxide.  It  appears  that  when  iron 
of  almost  any  kind  is  drilled  under  Water 
large  volumes  of  hydrogen  are  liberated, 
but  if  the  drilling  is  earned  on  under  mer- 
cury no  hydrogen  can  be  detected.  This 
simple  experiment  serves  to  show  that  the 
origin  of  tbe  hydrogen  is  not  in  the  irou. 
and  Professor  Chandler  Roberts  pertinently 
suggests  that  to  prove  the  pressure  of 
hydrogen  it  would  be  better  to  place 
the  specimens  under  the  air-pump  and 
subject  them  to  heat.  The  discussion 
which  opened  the  proceedings  of  the  third 
day,  was  followed  by  a  paper  "  On  Com- 
parative Blast- Furnace  Practice,"  in  which 
the  author,  Mr.  I.  Lowthian  Hull,  gave  a 
valuable  collection  of  data  in  connection 
with  blast  furnaces  in  various  paiU  of  the 
world.  Referring  to  the  then  near  {"respect 
of  a  visit  to  the  ironworks  of  the  Vordern- 
berg Valley,  he  reminded  the  intiiAers  that 
they  would  have  an  opportunity  of  seeing 
iron  made  with  what  might  appear  an  in- 
credibly small  proportion  of  fuel ;  for  while 
wo,  in  this  country,  have  been  able,  by  the 
use  of  costly  plant,  to  produce  a  ton  of 
metal  per  ton  of  coke,  in  Styria  aud  Cariuthia 
tbey  produce  a  ton  with  from  12owt.  to 
!•*»  w*.  of  charcoal,  notwithstanding  the 
smallncs  of  the  plant  and  the  com- 
paratively moderate  temperature  of  the 
blast.  The  figures  and  facts  which 
Mr.  Bell  gave  will  be  found  of  much 
value  ;  and  some  remarks  he  made  or. 
tho  extraordinary  production  of  f  unmet . 
at  the  Edgar-Thomson  works,  near  Pitts- 
burg, will  put  that  question  on  its  proper 
footing.  Nearly  every  expense  attend- 
ing tho  manufacture  of  iron  bears  a 
direct  proportion  to  the  quantity  of  metal 
produced,  and  it  is  doubtful  whether  ai.y 
economy  is  effected  by  forcing  the  furnaces 
to  a  high  rate  of  production.  Mr.  Budtu 
had  a  paper  "  On  the  Chemical  Cuopositioii 
and  Testing  of  Steel  Rails,"  which  is,  in  some 
respects,  a  criticism  of  Dr.  Dudley's  elabo- 
rate papers  on  the  same  subject  and  is  of 
especial  interest  to  railway  engineers.  Tbe 
object  of  tho  paper  is  to  initiate  discu«>iou, 
and  that,  so  far  as  the  Institute  is  eou- 
concerned,  was  uostiioned  until  tbe  r-prfa  g 
meeting.  Mr.  J.  Gjers  hud  a  paper  iu  whien 
he  describes  the  method  of  rolling  sU-el 
ingots  with  their  own  heat.  In  the  fluid 
steel,  as*  poured  into  a  mould,  there 
is  a  larger  store  of  heat  than  is  re- 
quired for  the  purpose  of  rolling  or 
hammering,  aud  it  has,  no  doubt,  occurred 
to  many  that  the  heat  might  be  utilised  ; 
but  the  difficulty  is  that  the  interior  of  tbu 
ingot,  when  newly  stripped,  is  fnr  too  hot 
to  be  worked  into  shape,  and  if  it  be  kept 
until  the  interior  is  in  a  fit  state,  then  tbu 
exterior  is  too  cold  for  successful  rolling. 
Mr.  Gjers  has  introduced  a  method  of  kep- 
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ing  the  ingots  in  such  8  position  that  they  sions  of  No.  2,  nor  of  No.  5,  where  it  is  re- 


at  on 


can  be  rollffd  into  double  -  hood 
with  their  own  heat,  and  ut.  the  Darli 
Steel  nnd  Ironwork*  they  now  work  up 
about  oflO  ingot*  every  t  we've  hours.  A 
uuoibir  of  pits  just  lirg  •  <n  nigh  to  receive 
tbe  ingott  easily,  are  built  in  a  mas*  of 
brickwork,  and  the  latter  ii  luaUd  up  to  a 
red  by  tbe  insertion  of  hot  ingots.  The 
soakiug-pits  aa  they  are  called,  are  tbeu 
ready  for  work.  The  ingots  are  6trippc<l  as 
soon  hi  possible,  and  deposited  one  by  one, 
by  mpani  of  a  crane,  in  tbe  red-hot  soaking- 
pttf,  which  ore  tben  coveml  with  1  id*.  A* 
no  beat  can  escape,  th<s  interior  heat  is 
coi  ducted  to  th*  surface  cf  the  ingot, 
which,  after  20  or  30  minute*,  it 
lifted  out,  apparently  hotter  than  when  it 
was  placed  in  the  pit,  and  in  n  suitable  con- 
dition for  workingnt  the  rollc-mill.  During 
the  totking  the  inpot  gives  off  gas,  which  is 
entirely  composed  of  hydrogen,  nitrog-u, 
and  carbonic  acid,  and  ks  tbe  gas  escapes 
from  the  lids,  it  will  It-  uudcr-tood  that  the 
ingot  is  surrounded  by  a  perfectly  non- 
oxidising  atmosphere.  Tho  description  of 
this  process  excited  considerable  interest, 
many  of  the  lendiDg  members  bearing  testi- 
mony to  its  economic  value.  The  papers 
are  printed  before  tbe  actusl  meeting,  and 
are  often  curtailed  in  actual  reading,  while 
others  are  taken  as  read,  amongst  which 
wo  not*  ft  "  New  Hot-blast  Firebrick 
Stove,"  bv  Mr.  T.  Maasicks,  and  one  by 
.Mr.  J.  Hartniann,  of  Philadelphia,  on 
dean  Anthracite  Wast  Furn 


presented  by  A.  It  will  be  noticed  that  I 
bave  represented  most  of  the  rosettes  with 
two  or  three  key-ways,  by  wl  ich  their 
position  on  the  mandrel,  or  on  a  sleeve,  can 
be  varied  at  pleasure,  to  a  certain  limited 
extent.  Hut  I  shall  presently  speak  of  this 
•gain.  No.  7,  however,  has  a  dotted 
circle  within  it,  to  show  how  another  very 
important  modification  is  made.  The  whole 
rosette  is  made  as  a  mere  ring,  and  is  then 
mounted  upon  the  edge  of  the  plain 
eccentric  disc,  in  which  ft  screw,  tem- 
porarily inserted,  acta  as  the  feather. 
This  produces  most  beautiful  designs, 
the  waves  and  loops  partaking  of  the  pattern 
workf  d  on  the  edge  of  the  rosette,  as  well 
as  being  influenced  by  the  eccentricity  of 
the  plain  disc  on  which  it  it  mounted.  Sup- 
posing  that  further  complication  in  the 
pattern  is  desired  than  can  be  got  by  alter- 
ing the  gear-wheels,  there  is  a  very  simple 
form  of  eccentric  chuck,  which  used  to  be 
which  is,  I  think,  easier  to  cons'.rnct, 


level  bearing.  The  movable  plate  should 
I  be  cast  with  the  boss,  for  the  screw  is  one 

!>iece  with  it;  but,  if  preferred,  the  latter  can 
M  attached  subsequently  without  difficulty. 
The  back  mu«t  be  first  levelled.  If  the. 
screw-boss  is  cast  on,  it  will  form  a  means 
of  holding  it  in  a  wooden  chuck,  or  in  a  bell 
or  other  chuck  of  motil.  If  the  screw  is  to 
be  attached,  the  piece  must  be  secured  to  a 
f«ce-plate  to  which  it  cau  be  atttched  by  a 
screw  at  A,  and  another  through  the 
slot  Haviog  faced  the  back  quite  level, 
you  can  tvrn  the  front  and  the  screw 
after,  having  mounted  it  upon  the 
lower  plate,  which  will  thus  serve 
aa  a  lathe  faoe-plate  for  that  purpose. 
Tho  piece  will  be  cast  with  the  slot  in  it, 
which  must  be  filed  up  ncttly  and  squarely. 
If  properly  centered,  which  it  must  be,  the 
outer  edge  of  the  radial  arm  can  be  turned 
with  the  help  of  the  slide-rest.  It  should 
be  quite  square  to  the  surface.  Previous  to 
finishing  aud  screwing,  the  boss,  which  is  to 
hold  the  chuck  and  work,  the  hole  at  A. 


05  THE  FORMATION  OF  LOOPED 

FIGURES  BY  GEARING— IV- 

l^IG.  1  is  given  to  slnw  some  of  the 
I  simpler  forms  of  rosettes  to  be  cast 
and  filed,  or  cu*  out  of  she*  t  bra's,  but  not 
of  less  than  1-loth  stuff,  and,  preferably,  of 
i  to  |.  Tho  circle  numbered  1  is  merely  put 
as  tho  limiting  line  of  the  interior  designs. 
For  the*e  the  various  c -litres  are  almost 
self-evident,  none  beieg  outside  the  outer 
circle.  They  are,  moreover,  all  formed  in 
ms  sections,  becaus?  every  circle  is  so  easily 
divisible  into  six  s  'guirnt*,  of  which  tho 
chords  ate  all  equal  t-i  1ho  rudiuf.  The 
rosette,  of  which  thu  outline  is  marked  2, 
consists  solely  of  six  equal  s.ctioua,  of  slight 
curvuture,  and  is  a  form  easy  to  rdelinujte 
and  nuke.  The  depressions  are  also  verv 
shallow,  as  is  umal  in  tlio»e  ci  an  ordiuar'/ 
rose-engine,  g  ving  but  slight  oscillatory 
movement  to  Hie  headsk  jcl;.  No.  ;$,  al*u  of 
six  curves  of  rather  deeper  form,  has,  it  will 
bo  seen,  the  polntiof  No.  I  rising  in  the 
angles  b>-tweeii  the  main  curves.  Tui'semay 
be  left,  if  desired,  aud  tho  form  of  No.  3 
will  result,  tbe  effect  of  which,  when  gears 
are  used,  v.  id  b-  found  v^ry  effective,  alter- 
nating broad  and  narrow  loops  of  varying 
length.  No.  A  by  its'lf  will  be  like  tin  one 
numbered  0  bdow  tbe  dotted  line.  No.  (> 
baSCOOM  out  in  eleven  sections  iaitcftd  of 
tw,d  ve,  as  intended.  Ttis  is  a  good  form ;  but, 
<  uri  iu»ly  enough,  when  used  with  gruriog, 
it  does  not  follow  that  the  hollow*  of  the 
curves  will  so  come  out  iu  tbe  finished  de- 
sign, as  the  direction  of  the  curves  is  often 
revere  •<!.  No.  7  coinist  *  of  alternate  curved 


and  almost  as  efficient  in  use,  as  tbe  ordi- 
nary one  with  sliding  plate  ;  and  as  we  are 
aiming  at  simplicity  of  apparatus  far  the 
lathe,  I  will  describe  it. 

Tho  difference  in  the  results  of  this  and 
the  more  modern  form  is,  that  in  the  latter 
the  eccentricity  takes  place  in  a  straight  line 
at  right  angles  to  the  mandrel;  whereas, 
iu  the  other,  tbe  line  of  eccentricity  is 
curved.  Fig.  8  is  ft  profile,  and  Fig.  9  u 
plan  view.  There  is,  first  of  all,  a  plain,  cir- 
cular plate,  with  a  boss  and  inUruul  screw, 
for  attachment  to  the  mandrel :  such  a  plate 
is  often  supplied  as  a  small  face-plat.-  with 
the  lathe  ;  but  it  is  easily  made.  To  this  is 
attached  the  upper  plate,  about  Jin.  thick, 
for  a  small  3in.  lathe,  and  gin.  for  a  larger 
one.  It  is  of  the  form  shown,  with  a  central 
screw  exactly  similar  to  that  of  the  mandrel. 
At  the  end  is  a  curved  slot,  the  exact  curve 
being  struck  from  A,  where  the  plat*  is 
made  to  torn  upon  a  centre  screw.  Another 
screw  and  wiug-nut  holds  the  radial-plate 
in  any  position.  Degrees  are  marked  on 
the  foundation -plate,  and  a  leading -Hue 
is  scratched  upon  the  movable  one,  so  as 
accurately  to  intrk  the  degree  of  eccentricity 
when  the  plate  is  moved  in  either  direction. 
A  superior  plan  is  to  rock  the  curved  edge 
of  the  top  plate,  and  add  a  t&ngent-screw,  as 
projections  and  hollows.    These  ard  all  of  in  the  revolving-plate  of  the  modern  eocon- 


should  be  truly  drilled  and  reamed,  and  its 
own  screw  turned  out  of  a  bit  of  steel,  such 
tcrew  having  a  smooth  cylindrical  part  just 
|  below  the  head  for  the  arm  to  work  upon. 
The  other  screw-clamp  should  be  also  fitted, 
and  the  exact  centre  line  marked  on  tbe* 
division-plate.  It  must  be  firmly  clamped 
while  the  screw  B  is  turned  and  threaded, 
because  this  must  be  accurately  concentric 
with  the  mandrel.  If  the  central  screw  is  to 
be  attached  separately,  it  should  be  cast,  or 
if  of  iron,  forged,  like  Fig.  10,  and  secured 
by  three  screws,  with  heads  count munk 
into  the  flange.  This  flange,  again,  if 
tho  pio:e  is  mounted  on  a  central  screw, 
may  be  divided  round  the  edge,  racked 
and  worked  bv  a  tangent  screw,  or  cut 
into  teeth  and  used  with  a  spring  click 
as  a  di rision-plate.  This  will  be 
necessary  merely  for  its  use  with 
apparatus,  but  it  will  add  to  it* 
capabilities  at  an  eccentric  chuck  for  central 
use.  The  whole  chuck  being  capable  of 
formation  on  the  lathe,  and  having  no  steel 
guide-bars  and  V-grooves,  is  of  peculiarly 
easy  construction.  J.  L. 


equal  curvature.  The  junctions  of  tho  one 
with  the  other  may  hi  left  sharp  or  rounded 
off,  to  becime  a  single,  waved  outline.  One 
of  each  will  prove  how  easily  a. design  is 
varied  in  practico,  as  the  two  will  not  be 
alike,  though  similar,  aud  neither  will  of 
necessity  be  exactly  a  r-produc'i  m  of  tho 
original.  Muuh  will  also  depend  on  the 
form  of  the  rubber,  and  how  far  it  is  able  to 
descend  iuto  the  hollows  of  tbe  rosettes.  A 
will  produce  different  results  from  B ;  and 
C,  agftin,  will  mut-rially  alter  the  design, 
being  n  wheel,  or  roller  rubber.  This,  from 
its  lise,  would  hardly  go  into  the  depres- 


tric  and  other  chucks.  This,  of  course, 
would  add  considerably  to  tbe  difficulty  of 
home  manufac'ure,  which  is  otherwise  very 
easy  to  anyone  who  has  a  slide-rest.  The 
way  to  make  it  ii  this :  First  face  up  tbe  back 
a  b  of  the  boss,  the  flat  part  of  the  plate 
b  ing  held  down  by  proper  clamps  to  tho 
faoe-plate  of  the  lathe.  Then  bore  out  and 
cot  screw  to  fit  the  mandrel.  Mount  this 
plato  upon  the  mandrel  by  its  screw,  and 
face  it  up  true,  facing  also  the  back,  if  it 
was  not  done  at  first,  as  far  as  the  place 
where  tho  clamping-screw  will  corns,  m  that 


THE 


ACHROMATIC  OBJECT- 
GLASS— X- 
Br  W.  BftADiiuaT. 

{Cmtiiuud from  pgpe  28.) 


the  wa«h-r  belonging  to  this  may  have  ft  Now,  if  each  of 


TH  K  general  principle  of  an  achromatic  oombi  - 
nation  of  tcro  or  more  lenses  requires  that 
one  of  tbetn,  at  lea  it,  shall  be  of  an  opposite  obft- 
racter  to  the  rest,  in  ordsr  that  the  rays  dispersed 
by  the  one  may  be  united  by  tho  other.  Supples 
we  bave  two  or  more  lenses  in  contact,  then,  du- 
regsrdlug  any  conditions  respecting  their  focal 
character,  we  fiad  their  compound  focus  (£)  by 
the  following  rule  !— 

1  =  J. 
*  J> 
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htly  altered,  evidently  the  alteration  of  ; 
be  the  sow  of  the  rear,  or  aa  it  ia  expressed— 

'(-D-'G)  "«)♦'(«> 

Bat  ws  Teqnira  that  the  compound  focal  point 
•hall  i  email)  unchanged,  regardless  of  the  altera- 
tion in  any  or  all  of  the  component*,  that  ia,  the 
left  half  of  the  equation  matt  always  be  zero, 
for  all  values  of  the  right  half.  The  mm 
of  positive  <iaantities  can  never  be  zero ; 
hence  one.  at  leas',  of  the  focal  value*  moat  bo 
negative  :  or  we  may  asy  that  in  an  achromatic 
combination  the  ehromatio  variation  of  the 
powers  of  the  lenses  mi«t  bo  no  adjusted  that 
they  mutually  deatroy  each  other  and  'etve  tho 
compound  focaa  unaltered.  Therefor?,  for  two 
the  first  being  convex  and  th 
we  have — 


"CD -"(/') 

or  for  thrto  lenses,  fir.t  and  third  convex,  second 

We  will  next  determine  what  are  the  chro- 1 
matic  variations  of  the  powers  of  the  lent***. 

The  role  for  finding  the  principal  or  solar 
foeos  of  a  lens  is  expressed  in  terms  of  the  radii 


very 

1  / 


No* 


Willi 


suppose  that  ft  is  increased  by 
amount  d «,  then  the  alteration 


I  > 
fk) 


Similarly,  for  a  second  lcn«,  whose  radii  are  r,  tnd 
'  .  and  refractive  power  (n'  —  1}, 
in  its  focus  will  be — 

L+ 

.  r, 

Now,  if  these  equations  are  equal,  which  we 
have  found  must  be  the  case,  in  order  to  pro- 
duce achromatism  in  a 
this  proportion  : 

This  is  an  expression  in  which  the  focal 
length*  do  not  directly  enter  ;  and  in  words  the 
rule  ia :  In  an  aohromatio  doublet,  the  sum  of 
the  radial  reciprocals  of  each  lens,  must  be 
inversely  propottional  to  the  variation.-  of  their 
refractive  powers. 

Let  us  examine  this  result  a  little  more  closely. 
Tho  quantity  (/■  -  1),  or  the  refractive  power, 
is  the  refractive  index  diminished  by  unity.  In 
finding  the  general  focus  of  a  lens,  we  make 
use  of  the  mean  value  of  the  index,  which  is 
taken  as  the  arithmetical  mean  of  the  extreme 
indicea.  This  may  not  bo  exactly  correct,  but 
It  farcishes  a  near  approximation.  In  achro- 
matic furmuJu-  for  combining  two  colour*,  w0 
moat  take  the  index  of  the  lt.--er  refrangible 
ray,  or  generally  that  of  the  red  ray  ;  and  ./ « 
is  the  difference  between  this  index  and  that  if 
the  ray  tropoeod  to  be  combined  with  it.  Hence 
two  lenses  may  !>.•  arranged  to  combine  any  pair 
of  rays,  by  makiDg  the  turn  of  their  focal  reci- 
procals inversely  proportional  to  the  diifcrer.ee 
uf  the  corresponding  indices  in  each  substance. 

The  quantities  d  ii,  d  ji',  lea.,  are  termed  the 
dispersions  of  the  various  substances.  As  they 
stand  in  tbe  above  tqoation,  they  are  inde- 
pendent of  U'-l);  but  we  will  now  embody 
this  quantity  uirectiy  into  tho  formula. 

fa  the  expression  giving  the  chromatic  varia- 
tion of  the  power  of  a  lens,  replace  tbe  sum  of 
the  radial  reciprocal*,  by  its  equivalent  obtained 
from  too  equation  immediately  preceding,  and 
we  have  :  — 

Here  (ji  -  1)  is  the  refractive  power  i  it  shows 
what  effect  tho  substance  has  in  changing  the 
direction  of  a  ray ;  <i,i  is  its  dispersion,  tb»t  is, 
it  shows,  relatively,  tbe  extent  of  coloured 
space.  Therefore,  the  division  of  the  latter  by 
the  former,  shows  what  relation  the  dispersion 
bears  to  tho  refraction  ;  hence  It  is  called  the 
dufKTtiee  potter  of  tbe  substance.  So  that  the 
achromatbing  rule  may  thus  bo  stated : —The 


foci  of  the  lenses  must  be  directly  proportional 
to  their  dispersive  powers. 

I  a  the  employment  of  this  rule,  there  is  one 
consideration  which  must  not  bo  lust  sight  of. 
When  we  measure  the  focus  of  a  lens,  we  re- 
gard the  white  luminous  disc  only,  or  what  may 
be  termed  tho  moan  focus ;  bat  "in  the  formula 
the  index  of  the  red  ray  is  our  standard.  Now 
it  may  seem  a  matter  of  indifference  whether 
we  calculate  the  dispertiva  power,  from  the 
lower  or  the  higher  index,  or  from  their  mean  ; 
provided  we  use  the  corresponding  value  for 
each  glass.  But  in  adjusting  the  mean  foci  of 
two  lenses,  I  believe  a  better  result  will  be 
obtained  by  making  them  correspond  to  the  dis 
peraive  power,  reckoned  from  the  lower  index, 
rather  than  from  either  of  tho  other  two  values. 
We  thus  take  the  red  ray  aa  a  standard,  and 
eombino  the  other  with  it .  where  by  using 
the  mean  index,  we  are  uniting  the  extremes  to 
n  ray,  whoso  position  cannot  bo  accurately  de- 
fined, since  it  U  a  result  of  tho  union  of  other 
rays. 

In  fault  a  of  refractive  powers  of  different 
glasses,  where  one  value  only  of  the  index  ia 
given,  it  is  generally  that  of  ■  ray  in  too  yellow 
part  of  tho  spectrum.  But,  however  useful 
this  may  be,  as  an  indication  of  the  power  of  a 
glass,  I  do  not  see  that  any  advantage  can  arise 
by  computing  tho  dispersive  power  from  it. 

We  are  thus  in  poiweaaion  of  a  rule,  by  mean* 
of  which  two  lenses  may  be  made  to  combine 
any  two  coloured  rays,  and,  at  the  same  time, 
approximately  unite  the  rest.  The  term  dis- 
persive ratio,  is,  of  coarse,  only  a  relatiro  one, 
and  a  different  value  may  be  obtained  for  each 
pair  of  ray*.  The  mean  of  these  rosy  bo  taken 
as  the  true  dispersive  power  of  the  aubstanoe, 
since  it  is  the  ratio  which  most  nearly  unites  tho 
greatest  number  of  rays. 

By  means  of  three  lenses,  two  dispersive  ratios 
can  be  satisfied-  -that  is,  any  three  rays  may  be 
united.  Let  us  now  extend  our  formula  to  a 
triplet  combination. 

Bobison'a  Method. 

The  following  method  of  computation  is  that 
used  by  I'rofeasor  Kobison,  and  is,  I 
founded  oo  the  original  theory  of 
Boscovitch.  *  Aa  tbe  focal  notation  is  still  re- 
tained by  opticians,  tho  description  will  not  be 
uninteresting.  I  have  altered  tbe  uometelature 
to  make,  it  agree  with  the  preceding  modern 
methods. 

Let  the  crown  and  Hint  indices  be  denoted 
by  ji  and  /n  ;  the  four  radii  by  r ,  r,  r,  r, ;  F  and 
/  the  crown  and  flint  foci  producing  a  compound 
focoi  ;  distances  measured  to  tho  right  are 
positive,  to  tbe  left  negative.  Also  let 
and  '  '.i  be  the  sum  (or  difference)  of  tho  radial 
reciprocals,  and  i/ji  and  dfi ,  th"  differences  of  the 
extreme  indices  for  each  kind  of  glass.  Then 
the  condition  of  achromatism  Ut  sreeu  two  lenses 
is  expressed  by  the  equation 

*>  +  «V.  m  0 

II  if  | 

As  a  standard,  let  us  m-tke  «  equal  unity : 
then  we  have  ■  —  i/ji  ■/«,  «  —  n,t 
and  ,  0  =  (ji  —  1)  —  n  (jii  —  1) ;  also  lot  e 
tji  -  1)  (ji,  -  I).  These  tour  numbers  ,,,  «„  u, 
and  e  urc  <  ur  preliminary  data,  and  murtalwsys 
bo  determined  before  asy  cat  ulatiou*  can  be 
made. 

The  fundamental  equation  of  aberratior,  in- 

*  T  am  ind-Med  for  the  mater  isls  of  the*  atltrle  to  the 
kiadasss  of  -J.C.  L.."  who  h.«  transcribes  Iks  chief 
formula  Ism  p.  131,  Vol.  XXI  .  Ith  ed.    wist,  of  u.c 

As'yc.  Ilrit. 

.  There  m»y  be  some  diUleulty  in  oW.ur.ioir  the  value 
of  ...  It  Is  the  reciprocal  of  th-  uulnbtr  callt.l  "  ratio  el 
ieti«tun"  in  Tulb-y'.  tabic  If  the  ml.  •-  ate  tabu- 
lated for  caeh  of  the  Kraunbof.r  line*  as  in  Chance's 
U»t,  .in  and  rfjii  are  the  index  dttlcrenera  tur  the  pair  of 
lic.es  whioli  it  la  considered  best  to  cumlMiur,  «  >  that  iu 
this  case  no  difficulty  occurs  ia  noding  I  lie  number  re- 
quired. Hut  if,  as  is  mure  likely,  the  ratio  t 1  fori  only  i. 
Known,  which  satisfies  the  aehrumatie  condbioa,  some 
modiD'Tstion  of  the  fonsu'a  u  iieeemary.  T)h.  ratin  of 
foct  i'  1 1  i*  usually  ileeoted  by  \  and  it  is  alw  rvjual  to 
m  r ;  so  that  in  ease  the  indss  dilf- n  ne/s  oei.n  t  he  oon- 
venicntly  obtained.  «  mas  be  found  f.oin  -  and  3,  buth  of 
which  roast  be  known.  Hence,  we  hit* r  .<  =  i  j.  Instead 
uf  d.terminin^  *  in  this  roanoer,  it  saves  iome  caltnila- 
tion  If  It*  c-iuivaleat  value  ..the  sitlstutatsd  throughout 
tbe  t  xpm..ii>TtA  containing  it.  All  the  alphabetical  en  na- 
tions th.  n  beasme  divWble  by  which  ..1  course  tcducss 
the  number  of  arithmetical  proeestf*,  thirugh  it  does  not 
alter  the  values  of  the  final  quadratic  etainieu-nU  »  antl  /, 
At  Use  oonelusioa  of  this  paper  I  stiff  the  taint »  of  A.  B. 
etc.,  when  i  Ukes  the  plate  of  «.  au  l  th-  p  jwcrsof  <  are 
diiuinhh'.d  l.j-  unity. 


volving  the  anterior  radius  of  each  lens,  is 
this- 


B 


(I) 


in  which  A,  B,  Arc,  nre  humer>il  ooeficittit-i 
to  be  obtained  from  the  known  values  /<,  /i„  c  and 
m,  in  the  following  way  — 

'•*'■•  9  :  B  =  e,?«  +  i)  :c--'"- .+  ?> 
i'  ... 


A  = 


+  1) 

:  D  -  2ai>, +1)  ^"  "  yr^J)^    :  B»i(i». 

a«  *  +  ••'  CVt  ♦  1)  ((•-')  -  "?^'  +2>JE=B? 

-rr.putrd  these  five  ccefnoiebts,  we 
(ttiiihin  certain  limits)  any  form  for 
one  of  the  len-.es,  crany  desired  relation  between 
any  pair  of  curves.  Thia  ia  equivalent  to  ex- 
pressing r,  in  tents  of  n,  or  vice  versit,  uud 
finding  the  relation  between  the  cotrHtiehts 
under  this  oocditioa. 

Our  1.  When  the  inner  curves  are  equal  and 
in  contact. 

To  fiud  the  relation  between  r,  and  r, .  for  the 
first  lens,  Vrt  —  '/>•  "  V"  =  1  (since  n  is  tnken 
as  unity  :  ;  there  fore,  Vr,  or  in  this  oase  Vi 
=t  1  ■•/•,  —  1.  Substitute  for  either  radius  sup- 
pose < ,  is  repUecd  by  terms  of  r„  Uien  fquatiua 
(I)  takes  the  furm  — 

C  -  B     D  -J  C  +  E  +  I)  -  C  «  0.  ..  f-O 

This  is  a  quadratic  equation  of  the  form  a1  + 
1 1  +  i  P  o.  whoeo  solution  gives  xorVri=-|» 
+•/!** -I  I  in  which 

2  C       ,  _  B  +  D  -  C. 

C 

Having  tlu«  determined  ■  >„  we  have  '  V„  and 

meequently  1  c,  =  '  V  -  1  ;  =  '/i-,  +  /i,  and 
lastly  '  ..  -  (ji  —  ])  —  ii 'm  -  1). 

Co  j.— To  find  the  i\  nt  radii  when  those  of 
tbe  crown  are  iu  a  given  proportion. 

Le  t  _ 

radii  of 

trary  direction-. ).  Then  '  /  r,  -  a  /  rt  and  1  /  r, 
-  1  /  r,  ««  (1  -  ?J  /  r,  =  1  (since  n  in  the  crown 
is  made  unity;.  Hence  ■  1/(1  -  •/),  and 
this  being  substituted  ia  equation  (I),  and  the 
signs  all  'changed  to  make  the  co-efllcients  of  r, 
positive,  we  obtain — 


croit  n  art'  in  a  wive  a  proporiioD. 
it  ■]  denote  the  give  ratio,  that  is,  n  /  r, 
(in  which  7  is  a  negative  number,  since  tho 
i  of  a  double  convex  are  measured  In  eon- 


w  +  »  -     *   +    »     -  E  -  0    <3) 

r,'       ii      (l-i)«  (l-e) 

This  ia  a  similar  equation  to  the  previous  one, 
and  its  solution  gives  the  value  of  1  or  1  /  r,  in 
tctrns  of— 

r-  "andf-  \ 


o(u-(f  U-yj'"K) 


When  the  crown  leas  is 
and  the  value  of— 

f-  1 


r-  - 1 


;(i-.-E) 


Co*  Z.—To  find  the  crown  radii  when  these  cf 
tho  ■'  mt  are  m  a  given  proportion. 

As  before,  taking  7  to  represent  the  selected 
ratio,  we  have  1  .  r,  -  r;  /  r,  and  '  /  r,  -  •  /  r,  ~ 
(1  —  '/)  /  'j  "  1  "i .  which  in  this  case  -  —  ■  ; 
hence  1  /  v»  ■  —  sr .'  (I  —  j).  Equation  (1) 
becomes — 


A_B_    Crt  Do     ,  e,     „  ... 

lhe  root  t  of  the  quadratic  gives  1/r,  in 
of 

(JUL   .  JV  +1* 

If  the  flint  lens  were  tqui  concave  (which 
Is  not  applicable)  f  the  value  of 

Bobison  gives  tho  following  examples  f  f  tie 
use  of  the  preceding  formulas.  t'he  <r>wa 
index  ji  =  l-52i.;,  the  flint  hi  -  l'GOI.  and  tho 
ratio  of  refractioti  r.'j<  1  'f'i  ■»  <•  »  0  605-f. 


;  An  er|ui-«oncaTt'  flint  UtH  wouM  produce  fur(»j 
ti'Ut  BMeBtl error  To  counteract  the*  psiHItive  aK'tratiuu 
ml*  *  duUv-K>  cviortjx  1«db,  even  wheu  |1m*  Utter  hnt  tlitf 
f  rm  (fiTiujf  *  rGainimtim  u  f  sphcrkal  sbcrratfon  So  tint 
there  11  a  limit  to  the  ra;i>  which  can  be  emplejs.!  Kr 
the  flmt  curves :  tbe  bsxk  of  the  eeaeave  muit  itltssys  \>e 
shallower  than  italnntr  side.  If  all  the  cutves  In  the 
combination  arc  truly  spberica'.  itd^einot  iceni  yrAOlic- 
able  to  make  th«  outer  radius  of  the  fiict  leu  thu>  IwOW 
three  times  that  of  the  inner  aWe. 
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Here  we  have  [a  -  1)  -  -520,  (mi  -  1)  =  -601. 
■which  gives  <■  =  87080.  Applying  these  num- 
ber* to  obUln  tho  Talus  of  the  alphabetical 
eoefnelents  by  means  of  tho  expressions  pre- 
viously given,  we  find:— 

A  =2012:  B  =  3-570:  C  =  136:  D  =  -  0526: 
E  «=  1-8C50. 

Thffso  are  constant*  for  the  suns  pairs  of 

gHwea. 

Out  1 . — When  the  interior  curves  are  alike. 

By  the  epcoificd  formula*  for  this  case,  we 
find  ■  =  -  0-134  and  (  ■  -  0-0307,  from  which 
the  value  of  x  or  i/r,  =  0  217  +  0  2789,  that  is 
0-4959  or  -  0  0619.  01  these  numhera  the  first 
only  is  admissible.  Therefore,  n  ■=  1  0-4959  = 
2  0166.  8,-condly  W,  =  i/r,  -  1  =  -  0  .5041  or 
r,  -  -  1-9837.  Thirdly,  sine*  the  inner  ourves 
are  alike,  r,  is  also  -  1  9837.  Fourthly,  •;>,=  'r,  + 
«  m  0-1013  or  r,  «  9  872.  And  lastly.  I/a)  - 
(/«  -  -  1)  =01G0Jor*fi-23S3. 

To  find  the  radii  corresponding  to  *  •»  I, 
divide  the  five  preceding  numbers  by  0-2383, 
and  we  have:  — 

lit  lens,  double  convex.    2nd  lens,  double  concave. 
1st  radius, i  =  03>325     1  lstrsdiuir,  =  -0  31798 
iadradiusr,  =  -  0  31798  )  2od  radius ,  ,  =  16825 
1  focus  «  1. 


Caul.— Let  the  first  radius  of  the  crown  b;> 
to  the  second  as  5  :  G,  that  i»  «  "  —  5/G. 

Wo  can  find  the  crown  radti  at  once  for  <ir,  tm 
1/(1  _  ?)  -  6/11  or  ri  =  1-8333  and  f,  = 
r,/«  =    —  2  2;  Q  retains  its  previous  vitluo 
l>  2383.    It  now  remsius  to  find  r,  aud  i*,. 
By  the  specified  formulae  tor  this  ca-c,  we  find 
=  -  (1-3SG7  and  t  -  -  0  39609,  from  which 


x  or  ■  r. 


n?»v*. 

0  :ih3 

1  1174 


0-46546  (t iking  the  uogative 
value),  or  r,  -  2-14S3.  Noxt,  1  ,,  =  1  m  + 
u  -  0-13991,  or  r,  -  7  1459. 

Diyidiug  tbcie  t>y  6-2333.  we  have— 
1  >t  lens  double  convex.     2nd  leus  doubl* 
1st  reditu  .-■  ~  0  2938  i   1st  radius  r,  =. 
2nd    ,.     r,  =  0  3526  )  2od    „  = 
Compound  focus  =  1. 

oi-eonvex  »  -  -  1, 
I  »  as  before  =  -  0  3867,  aud  t  ■=  - 
n  444*.    Tho  process  gives  >-.  and     each  eqtal 

0  3206,  r,  ■  -  0  3201,  r,  =  1  533  when  *  -  I. 

One  3  may  be  solved  in  a  manner  precisely 
eituiUr  to  tko  above.  We  compute  the  flint 
curves  si  as  to  be  in  a  desired  proportion,  and 
then  by  finding  »  and  I,  the  roots  of  the  final 
quadratic  give  the  value  of  '/r,. 

When  it  is  convenient  to  use  I,  the  ratio  of 
difpernive  powers,  instead  of  u,  the  ratio  of  re- 
faction (or  rather  dispersion),  the  alphabetical 
coefficient*  are  thus  found  :  — 

A  «  fn  +  2)  j.  :  B  =  2/i  +  1  :  0  -  i  (/•■  +  2) 
u,:D  =  2  5(«,  +  1)  (ri  -  2(|»-  1)  ,..1  :£•/■' 
•  m'  r»  S1  +  «  t./i  -  1)  [f  i  (3»i,  +  1)  -  (3 /<i  +  2) 
t»-I)/r».l 

B>t>.i)n  says:  —  "In  making  r,  =  r„  the 
interior  surfaces  may  be  cemented  to  provent 
bus  of  lyht ;  but  this  cjcditioa— by  taxing 
ii  way  one  rtfrae' Ion— obliges  asto  increase  those 
■which  remain,  and  therefore  inoreaaea  the 
rphcrical  aberration."  And  that  uador  this 
c  edition,  "  greater  brillisocy  of  the  image  is 
found  to  rceulr,  and  it  is  not  necessary  to  poUt A 
thc««  surface*  to  th»  degree  of  perfection  o:her- 
■*i?e  required."    When  the  inner  sides  are  not 

1  i  contact,  it  i«  reeommended  to  use  a  orossed 
nther  than  an  equl-eonvex.  "  By  comparing 
this  object-glass  (with  crown  equi-oonvex)  with 
the  former,  we  may  remark  mat  diminishing 
r,  a  little,  increases  >;  a  little,  and  in  thW  respect 
rn|>rovt»  the  lens." 


l>  >bia 


uthod 


ueian  advantage  over 
in  ,i  r  others— viz  ,  the  ease  with  which  the 
condition  of  inner  contact,  or  any  dcelrod  rela- 
tion Iwtween  the  inner  curve-  U  appUed.  This 
arise*  from  tho  fact  that  the  values  vf  both 
OorvU  are  contained  iu  one  equation.  But, 
on  tho  othtr  baud,  we  have  M  act  again-s-. 
thu,  the  un»uitablcae<«s  of  the  foimu'ic 
ff>r  cumpating  table*.  Tho  alphabetic: ii  en. 
•  ^iL-ienta  contain  tie  value*  of  both  retractive 
iiidioee,  and  ulso  tbu  dU^ersivd  ratio;  so  that  it 
H  ulwaj-s  sesessary  to  coniputo  the  nurobdrn 
jmm  the  dat*  atiaehed  to  the  glass  employed, 
riiis  is  a  tedious  process  for  the  coefficient* 
1)  and  K.  Taking  tbeae  matt«r«  into 
nnrount,  I  do  not  think  tho  formulae  i*  so 
convenient  as  Uoddingtjn's.  We  might,  if 
.!c*irab!e,  trantform  the  Latter  into  a  single 
tquation,  but  it  Would  lose  the  elegance  and 
coaci»cncM  which  are  apparent  when  a  separate 
iq  tn'.iyn  is  kej>:  for  tach  lrn». 


There  is  an  advsntago  in  adopting  the  focal 
notation  need  by  RobUon.  By  making  the  radii 
decimal  parts  of  a  compound  focus  eqnal  ti> 
unity,  the  requisite  curves  to  produce  any 
desired  focus  are  found  by  multiplying  tbese 
decimals  by  the  length  in  inches  of  the  foou» 
re  quired. 


ASTRONOMICAL   N0TE8  FOB 
OCTOBER,  1882. 

The  Sun. 


At  Greenwich  Mean  Noon. 


South*. 


h.  m.  s.  a.m 

111  49  38-85 


11  48   7  42  ,, 

11  46  46  12  ,, 

11  45  37  12 

11  44  42-33 


Derli- 
nation. 
«4'a  South. 


Bidorcel 
Time. 


h.  m.  «. 

11  30  7 

12  48  18 

13  6  39 
13  25  13 
13  44 


1  10 

11  41  3-68  „  14  3  5  12 
11  43  43  15  „il4  22  28  14 


h.  m.  e. 
H' 40  27-91 
13  0  10-70 
13  19  53-4G 
13  39  36-22 
4C  11  13  59  18-99 
30  62  14  19  1-70 
10  43  14  38  44  53 


16  11 
II  9 
5  31 
57  28 


The  Metiod  of  finding  .. 
Venn  Noon  for  anv  other  Station  will 
on  p.  3C0  of  Vol.  XXX. 

The  Zodiacal  light  may  be  looked  for  before 
sunrise.  . 

But  little  diminution  Sa  perceptible  in  the 
evidences  cf  Solar  disturbance  iu  tho  shapo  of 
spoU,  facnla-,  and 


Koters  her  Lart  Quarter  at  2h.  17  4m.  _ 
October  4th,  and  is  Xaw  at  6h.  l'4m.  in  the 
morning  of  the  12th.  She  will  enter  her  First 
Qwter  at  lib.  54- 5m.  p.m.  on  the  19th  ;  and 
be  Full  at  2h.  33-6m.  in  the  afternoon  on  the 
ttteh. 


Day  of 
Month. 

Moon's  Aire 
ut  Neon. 

South*. 

Days. 

h. 

m. 

1 

19-0 

3 

19-9  a.m. 

6 

24  0 

7 

37  6  „ 

11 

290 

11 

95  „ 

16 

4-2 

3 

4  -6  p.m. 

21 

9-2 

7 

29  9  „ 

26 

14  2 

12 

S  t  ,. 

31 

19-2 

3 

52  C  *.m. 

The  Moon  will  be  in  oonjuction  with  Jupiter  at 
I  a.m ,  on  the  3rd ;  with  Mercury  at  7  p.m.  on 
the  13th;  with  Mara  an  hour  later;  with 
Venus  at  4  a.m.  on  the  16th ;  with  Saturn  at 
I  a  m.  on  the  2Stb.  and  once  more  with  J uplter 
at  5  p.m.  on  the  30th. 

Mercury 

Is  an  Evening  Star  up  to  about  the  20th.  At 
4  a.m.  on  the  23rd  he  oomes  into  inferior  con- 
junction with  the  Sun,  and  fcubttquently  to  this 
u>,  of  course,  a  Morning  Star.  Hi*  angular 
diameter  Increases  from  7  on  the  1st  of  the 
month  to  10  by  the  20th  of  it,  and  as 
his  form  ooutinuea  to  become  more  and  more 
noeutio  between  these  date*,  he  would  bo  a 
>st  interesting  telescopic  objeot.  Unfor- 
tunately, however.  Ml  great  South  Declination 
places  him  meet  disadvantageous  for  the 


•3 


fl       Bight  Declination. 

T  3 


South*. 


h. 

rn. 

• 

h. 

m. 

1 

14 

20 

15 

40-4 

1 

21-3  p.m 

6 

14 

14-9 

17 

M 

1 

116  „ 

11 

11 

2j0 

17 

:;i  : 

1 

0-0  „ 

10 

13  8 

16 

25-6 

o 

341  „ 

21 

ii 

0-2 

14 

14-4 

I  11 

56-7  a.m. 

26 

13 

35-7 

0 

50-9 

11 

16-8  „ 

31 

13 

26  7 

7 

29-2 

10 

4S1  „ 

Tho  cuiiouJy  -  shaped  ps'i  indicated  by  the 
above  ephsmerio  carries  Mercury  from  a  very 
birren  region  in  V.rgo  int.,,  an  equally  void  one 
io  L'bra,  and  back  again  into  Virgo. 


Is  an  Evening  Star,  but,  as  in  the  caaoof  Mer- 
cury, is  vory  oadly  placed  for  the  observer  owing 
to  her  great  (and  increasing)  South  Declination. 
Her  angular  diameter  increases  from  26'  at  the 
beginning  of  October  to  40"  at  the  end  of  it.  She 
presents  a  beautiful  and  diminishing  creacsut 
now,  and,  bat  for  her  proximity  to  the  horizon, 
would  be  a  charming  ofjectfor  the  observer. 


Day  of 
Month. 

Right 
Ascension. 

Declination 
South. 

South*. 

h.  m. 

•  * 

h.  m. 

1 

15    26  6 

22    31  1 

2  44-7p.m. 

6 

15    44  8 

24  0-5 

2  44  1  ,. 

11 

16  34 

25    14  5 

2  43  0  „ 

1« 

16  211 

26  15-6 

2  410  „ 

21 

16    37  6 

27  3-2 

2  37  8  „ 

i6 

16  52-5 

27    37  3 

2  33  0  „ 

31 

17  5-2 

27  67-8 

2  26  0  „ 

Hence  it  will  be  seen  that  Venus  travels  from 
Libra,  across  Scorpio  and  into  the  Southern  por- 
tion of  Ophiuohus.  She  will  be  in  conjunction 
with  Antarea  (9'  Sooth  of  that  Star)  at  1 1  p.m. 
on  the  16th. 

I«  invWble. 


In  so  far  as  his  Southing  is  concerned,  la  a 
Morning  Star ;  but  he  rises  about  9  o'clock  at 
night  at  the  beginning  of  the  month  and  soon 
after  7  p.m.  at  the  end  of  it.  His  angular 
diameter,  which  is  37  8"  on  the  1st,  bcc-imes4r4 
hy  the  3 1st  of  October.  He  is  now 
telescopic  object,  and  becomes  more  and  i 
favourably  situated  for  the 
succeeding  night. 


51 

aa 

^Rigbt 

Declination 
North. 

h.  m. 

• 

h.  m. 

I 

6     3  7 

22    59  1 

5  24  4  a.ni. 

6 

G     4  9 

22   69  4 

6   5  8  „ 

11 

6  6-7 

22  59-4 

I  *'  o  „ 

16 

6  61 

22    59  G 

4  27  7  „ 

21 

6  62 

22    59  8 

4    8-2  „ 

26 

G     6  9 

23     0  0 

3  48-2  „ 

31 

6  6-2 

23     0  4 

3  27-9  ,, 

Starting  from  a  point  a  little  to  the  West  of 
q  Oeminoeom,  Jupiter  will  thus  approach  that 
star  j  bat  before  reaching  it  will,  as  it 
hi*  path  in  the  eky. 


Souths  a  little  before  3  a.m.  at  the  begining  of 
October,  and  about  12h.  47m.  p.m.  at  the  end 
of  it.  As  be  rise*,  however,  between  7  aud  s 
o'clock  in  the  evening  at  the  former  date,  and 
not  long  after  5  p.m.  at  the  latter  one,  it  will 
be  seen  that  he  is  visible  and  even  well  situated 
for  observation  daring  all  the  later  part  of  the 
working  hoars  of  the  night.  Hie  angular  dia- 
meter increases  during  the  month  from  17  6  to 
18-2  .  His  ring  eye^m  opens  eo  slowly  that 
little  or  no  sensible  difference  in  it*  appear- 
anoe  will  be  noted  by  those  who  observed  it  at 
the  beginning  of  1882. 


=5 

a  B 

Bight 
Ascension. 

Declination 
North. 

h.  m. 

h. 

m. 

i 

3  35-8 

16  53-4 

2 

6S-9 

a.m. 

6 

3    35  0 

16  49-6 

2 

363 

•• 

It 

3  33-9 

16  45-4 

2 

15  6 

•« 

16 

3  32'8 

16  40-7 

1 

51-8 

»• 

21 

3  31-5 

16    35  6 

1 

33  b 

26 

3  30-1 

16  30-2 

1 

12  8 

it 

31 

3    28  3 

16    23  6 

12 

47-4 

p.m. 

Saturn  will  describe  the  short  retrograde  arc 
indicated  above,  in  that  blank  region  of  Taurus 
io  the  8.  and  slightly  to  the  Weet  of  the 


Uranus 


for  the  < 


,  invisible. 
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B1 


Occupation*  of  (and  a 


by  the 


1* 


23 
23 
24 

24 

26 
29 


Name  of 

SUr. 


X>  Disappear-  I  Moon's  "3;  I  "I  "^S  ".Reappear-  I  Moon's  "3^£'§ 
•J  I    anc*.     '  Limb.  ^J^J        *      *n<;«-  Limb. 


i 


at>  Tauri 
I  Tauri 
X*  Ononis 
X*  Orioois 
B.A.C.  2872 
w  Leonis 
«  Aquaril 
B.A.C.  8152 
15 
X. 

ol  Pisclam 
*  Piscium 
B.A.C.  16il 


h.  m. 
4  42  am. 

4  42  „ 
11  22  p.m 

3  48  a.m 
»  7  „ 

5  25  „ 

10  25  p.m 
5  5  „ 

1122  „ 
H   2  am 

11  49  p.m 
2  47 

:« 32 


Bright 
BriKht 
Bright 
Bright 
Bright 
Bright 
Dark 
Dark 
Dark 
8.8.  E. 
Dark 
Dark 
j  Bright 


122 
136 
64 

60 

in 

92 
61 
170 
73 
20 
173 
141 
96 


143 
113 
43 
44 

83 
CO 
72 
135 
95 
69 
192 
177 
64 


h.  m. 

5  48 

6  36 
12  22 

5  2 
1  61 

6  37 

10  63 
5  38 

12  11 

11  26 
3  38 

7  21 


a.:  n.  Dark 

„  Dark 

p.m.  Dark 

a.m.  I  Dark 

M  Datk 

„  Dark 
p.m.  |  Bright 
Bright 
Bright 


p.m, 
a.m. 


Bright 
Bright 
Dark 


247 

223 
282 
287 
216 
225 
2 

237 

338 

238 
252 
272 


280 
246 
240 
285 
176 
203 
20 
204 


262 
291 
236 


;  Star  below  the 
Jupiter's  Batellitiea. 


1 

aj 

3 

| 

I  s 

l  i 

1 

ii 

B. 

at. 

t. 

M 
S» 

i 

CO 

J| 

£  a 

R. 

X. 

1. 

1} 

1 
■ 

§  a 

J3  ■ 

m  a 

'  B. 

[«• 

a. 

a 
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Ec  Eclipse ;  Oo  Oeoultatiou ;  Tr  Transit  o(  Satellite ;  Sh  Transit  of  Shadow :  D  Disappearance  j 
R  Reappearance ;  I  Ingress  ;  E  Egress.  The  printing  of  a  phenomenon  in  itaiiu  indicates  that 
its  risibility  U  rendered  doubtful,  either  by  the  brightness  of  the  twilight  or  by  Jupiter's 

to  ■* 


It  in  much  the  earn 

abaerrer  la  ooooerned,  '  as  Saturn  ;  that  ll  to 
say,  he  Souths  daring  the  Tory  early  morning 
at  the  begining  of  the  month,  and  soon  after 
midnight  at  its  termination  ;  his  considerable 
North  Declination,  however,  rendering  him 
risible  through  a  considerable  portion  of  the 
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80  that  Neptune  will  travel  backwards,  in  the 
Toid  part  of  the  sky  to  the  Sooth-tact  of  the 
lucLsteliation  Aries. 
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quite  so  notable,  may 
tiret  alz  nights  of  the 
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Greenwich  At  tan  Time 
of  the  Principal  1? lxed 
of  October  lat,  1882. 


ve 

on  the  Might 


h.  m.  s. 

Souths. 

5  51  32-97  p.m. 
«  18  31-90  „ 
7    3  27  41  „ 
7  29  52-36 

7  56  41  61 

8  33  67  01 

9  17  47-S0 
10    B    4  09 

10  16  48  01 

11  20    2  4  3 


Should  be  a 
21  .to*  October,  at 


Vega 
^  Aquino 
Altair 

a'Oaprioorni  .. 
«  Cygni 

■  Cophei  . ,  . , 
a  Aqturii  .. 
Fomalhaut  . .  . . 
Markab 

a  Andromedtti  . . 

aCasaiopein:  11  51  3037 

folarU   12  34  26-63  ,', 

The  Method  of  a»oertaining  the  Greenwich 
Mean  Timo  of  Transit  of  either  of  the  Star*  iu 
the  above  List  for  any  other  night  in  October, 
as  also  that  of  determining  the  Local  Instant  of 
its  Southing  at  any  given  station,  will  be  found 
on  p.  392  of  V  .1  'XXXIV.  It  must  be  noted, 
however,  that,  as  previously  remarked,  the  rules 
there  given  are  not  rigidly  ao  urate  when 
applied  to  Polatlr,  or  any  othrr  cloee  elrcum- 
potarSiar. 


PRACTICAL  NOTES  ON  PLUMDISO- 
XLIV.* 

By  P.  J.  Daties,  H.M.A.S.P.,  4c. 

{Ccntinutd  from  page  53.) 

rilHKP.K  are  many  of  tho  old  oistcms  in  oon- 
JL  stant  use  at  the  present  time  which  serve 
a  twofold  purpose:  they  answer  the  original 
ut-e  for  wbiou  they  were  formed,  and  they  stand 
as  everlasting  memorials  of  the  vory  highest 
interest,  in  many  instance*  pointing  out  to  as  the 
most  celebrated  cities  of  antiquity.  How  little 
now  remains  of  that  city  of  Peniepolis,  it* 
columns  and  it*  sculptures .  they  are  crumbling 
and  changing  into  dust,  all  is  gradually  die- 
appearing,  still  the  cisterns  stand  just  as  of  old, 
defying  the  ravage*  of  time,  and,  if  not 
disturbed  by  artificial  means,  will  remain  for 
of  years  as  monuments,  exciting  the 
if  the  beholder,  and  tho  deep-thinking 
of  the  future  antiquarian.  Ephesu*  is 
no  more,  but  it  will  be  found  that  somo  of  the 
marble  mrd  puagi,  or  cx  (Mux  used  for  the  inter- 
ment of  the  dead ,  are  still  in  existence,  answering 
the  purposes  of  astern*  and  watering- troughs 
for  cattle.  Again  we  read,  both  in  sacred  and 
profane  history,  of  enormous  metal  vises  for 
water  storage — for  instance,  the  c  Icbruud 
Brazen  Sua  caetfor  Solomon  was  16ft.  diameter, 
and  about  Oft.  deep,  splendidly  decorated  «ith 
oaat  flowvrs,  lilies,  ke,  Herodotus  mention* 
cistern*  of  gold  and  silver  of  very  large  dimen- 
sions. In  India  we  find  cisterns  made  of 
enormous  size,  also  in  Egypt  (8ee  Dent.  c.  xi. 
v.  10,  11);  and  in  Rome,  ncsr  the  Bathe  of 
Titus,  may  be  wen  to  this  day,  nine  large 
underground  citterns,  constructed  thouaandi  of 
year*  ago.  After  perusing  these  few  fact*,  it 
would  be  idle  to  suppose  that  my  readers  will 
take  much  notice  of  these  cisterns  only  five  or 
six  hundred  years  old,  such  as  were  mado  of 
lead  at  I'addingtoo  in  the  year  1285.  Some  of 
tbeto  I  shall  illustrate  at  the  end  of  this  article 
on  cisterns.  I  shall,  therefore,  now  proceed  to 
explain  thoeo  of  modern  make. 

The  Romans  well  knew,  and  so  should  we 
also,  that  cisterns  should  always  be  fixed  in  such 
a  position  that  they  may  bo  protected  from  the 
frost  of  winter,  and  from  the  beat  of  the  sun 
in  summer.  In  tome  parts  of  the  country  where 
there  is  no  town  water-supply,  nor  wells,  brooks, 
or  springs,  the  source  of  water  storsge  is  a 
matter  of  no  small  consideration.  In  such  dis- 
tricts we  have  to  drpend  upon  tho  roof  for 
supply :  this  being  so,  the  cistern  should  be 
large,  and  of  sufficient  capacity  to  contain  the 
neoeasary  quantity  for  a  supply  for  at  least  15 
or  1 6  weeks  together.  It  is  not  generally  known 
that  the  quantity  of  rain-water  falling  upon 
the  surface  or  roof  of  a  lUted  house,  is  ample 
for  the  ordinary  supply  of  that  house.  1  Lave 
on  maoy  occasion*  provided  such  risternagc,  and 
always  with  satisfactory  results;  but,  before 
you  can  do  this,  it  will  be  neoeasary  for  you  to 
consider  and  Hod  out  what  will  be  the  approxi- 
mate quantity  of  rainfall  during  the  year.  It 
is  easy  enough  to  find  a  record  of  the  rainfall 
for  each  year,  and  it  is  a  well-known  fact  that 
in  some  part*  of  England  wo  get  more  rainfall 
thau  in  O  hi  rs  —  for  instance,  the  mean  rainfall  in 
Eogland  is  31jin.,  bulla  London  It  is  only  26in., 
Upniinster  in  Essex  I9)in.  In  Stye,  at  the  very 
head  of  Burrowdale  in  Cumberland,  the  wettest 
spot  in  England,  the  rainfall  is  165in.  In 


in  England, 
hosier  38ln., 


Ventnor  26ln.,  Lyndon  26ln.,  Chataworth  28in., 
Plymouth 46ln.,  Liverpool  38in.,  Lancaster 4Pin., 
Keasriok  68in_,  Coniston  G4in.  Tnere  is  also  a 
difference  between  the  rainfalls,  caused  by  tho 
seasons ;  the  average  wettest  time  is :  autumn 
Ojin., summer  8jio.,  winter  7{ in., spring  G]in.  On 
the  average  October  is  the  wettest  month,  and 
April  is  the  driest,  although  it  is  noted  for 
shower*. 

In  England  seldom  a  month  passe*  without 
rain,  little  or  much ;  but  it  must  be  remembered 
that  several  months  may  pass  over  without 
giving  any  rain  available  for  water  supply,  and 
on  the  other  hand  more  rain  may  fall  within  one 
hour  than  is  required  for  one  month's  supply: 
this  is  proved  by  the  extraordinary  rain  of  20th 
July,  1867,  when  the  fall  at 
3  1  Gin.,  and  at  Oreenwich  3-07in.  the  wettest 
year  known  at  8tyc  gave  220in.,  the  driest  1 10in., 
mean  1G5—  more  than  six  times  as  much  as  in 
London,  or  eight  times  as  much  us  in  th« 
midland  counties ;  then,  again,  a  oold  night 
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and  a  bright  morning  wili  often,  by  condtm**- 
ti-.n,  k<  -,  give  water  to  our  s'ate d  roofs,  which 
must  tot  be  lost  sight  of.  With  this,  in  con- 
junct! m  wi'h  the  tain  nipply,  we  can  make 
sure  of  having  water  sufficient  f<r  any  ordinary 
r'rau'ry  housi,  and  therefore  the-  cis'ertiage  mu>t 
1*  made  accordingly.  Let  us  suppose  the  rcof  •  f 
the  house  to  be,  an  my  own,  40ft.  by  21fL  =  8lOf  . 
rapir.,  suppose  the  rainfall  to  be  3Gin.  or  3't. 


10  year,  here  we  get  no  less  than  2.520 
eubio  feet  of  water,  which  eqaala  15,135  gallon*. 
Now,  allowing  one  pint  to  th^  ct.hio  foot  for 
wast*,  then,  we  hare  left  15, 120  gallons,  to  >ay 
nothing'  of  the  condensed  water,  which  will  at  j 
time*  be  considerable.  Now  suppose  we  make 
r  cisterns  t  >hold  *ufli:i<.ut  for  a  three  meintrs' 


supply,  or  a  little  over,  then  the  cVern  must 
hold  at  least  4,000  galltms,  or  rather  over 
quarter  of  15,120.    I  have  always  work»d  to 


this  rule,  and  have  found  it  to  work  satis- 
factorily, and  on  several  occasions  have  had 
sufficient  water  to  supply  water-chose  t  and  farm- 
house. Before  using  lead  to  line  a  cistern,  you 
should  know  whether  the  watt  r  is  free  from 
cbt-tnicalii  which  have  an  affinity  for  lead,  or,  to 
simplify  matters,  in  other  words,  you  should 
finl  out  whether  i*  is  of  a  chalybeate  (or  what 
is  known  in  the  plumbing  world  of  a  Charley 
Bate*"  character  or  not,  for  with  certain  waters 
the  lead  will  quickly  corrode  away;  at  other 
times  the  tin  in  the  solder  wili  be  attar-It  d  in  a 
similar  manner,  to  fact  1  havo  s?cn  a  71b 
lead  eaten  into  holes  within  twelve  months  after 
tixinir.  1  have  a'so  seen  the  solder  in  the  same 
nrmdition  within  three  months  after  iiii=g:  in 
this,  the  last  case,  tho'  W-ail  sbou!  i  be  Kurced 
together,  while  in  the  farmer  the  lead  can  be 
prntected  by  giving  it  n  coat  of  huso  whitewash, 
or  one  of  cement,  fat,  or  rosin. 

{To  it  renlim'ti ) 


LIGHTFOOT'S  SIMPLE  AIR 
REFRIGERATOR 

fl^HE  sucoess  that  hat  attended  toe  efforts  to 
L  bring  fresh  meat  from  New  /.-aland  and 
Australia  to  this  country  ha*  naturally  attracted 
much  attention,  and  we  have  received  many 
queries  asking  for  some  simple  menus  of  nhtain- 
icg  a  supply  of  cold  air  by  avians  of  a  machine, 
la  the  accompanying  diagram  is  iitn«trat«d  a 
simple  and  compact  form  of  refrigerating 
■twWlf)  patented  by  Mr.  T.  B.  L  gl.tfoot,  of  I 


then  enters  the  hinder  part  of  the  cylinder 
where  it  expands,  assisting  the  piston  in  its 
forward  stroke,  and  becoming  greatly  reduced 
in  temperature,  it  is  discharged  and  conveyed  by 
a  pipe  co  the  chamber  where  tho  cold  air  is  re- 
quired. Instead  of  driving  the  machine  by  a 
belt,  its  shaft  may  bo  coupled  to  the  shaft  of  a 
steam  or  other  fluid-pressure  engine,  so  as  to  be 
worked  thereby  directly. 

The  illustration  is  a  tide  view  partly  in 
auction,  A  it  the  air-compressing  pump,  which 
takes  in  air  through  the  upper  valve  and  dis- 
charges it  compressed  through  the  lower  valve 
and  pipe  B  into  the  hollow  foundation  C, 
through  which  cooling  water  circulates  in  tubes. 
Behind  the  pump  A  and  in  the  same  line  with  it, 
is  tho  expansion  cylinder  K,  which  receives  the 
cool  comprosrsed  air  from  C  by  the  pipe  F  (shown 
in  dotted  lines)  and  through  it*  upper  valve. 
The  air  expands  in  tho  cylinder  E,  whore  it 
assists  the  forward  stroke  of  the  piston  and  be- 
come* refrigerated,  when  it  issues  through  the 
lower  valvs  an*  passes  by  the  pipe  O  to  th* 
chamber  in  whicb  the  cold  air  is  employed. 
Both  tho  pistons  of  A  and  £  are  attached  by  a 
connecting-rod  to  a  crank  on  the  fly-wheel  shaft, 
which  may  be  driven  by  a  belt  or  otherwise  from 
any  suitable  motor.  The  valve*  are  worked  by 
eccentrics  on  tho  ahafr.  thsse  eccentrics  bring 
set  so  as  to  turn  the  opening  and  closing  of  the 
cock-  suit ably  to  the  movement  of  the  pistons, 
it  is  obvious  that  instead  of  cocks  tuning  on 
their  axes,  slide*  might  b?  employed,  or  valve* 
worksd  by  cams  on  tho  shaft 

It  will  be  readily  understood  from  this  de- 
senption  that  in  the  cam  of  a  compress*!  air 
motor  (which  is  also  a  refrigerating  machine), 
tho  obj-ct  is  to  keep  the  air  as  hot  as  possible, 
instead  of  cooling  it  with  water,  for  loss  of  heat 
means  loos  of  power  :  in  the  case  of  a  re- 
frigerating machine  the  object  is  to  lose  the 
hent,  but  in  losing  it,  to  make  it  do  as  much 
work  a<  possible  towards  compreasinz  the  in- 
coming air :  hence  tho  necessity  of  a  "  hot  pot" 
in  one  machine  and  a  oooling-coil  in  the  other. 


SKRIVANOFFS  DRY  BATTERY- 

A DRY  bat t  tv  ctpable  of  furnishing  a  con- 
stant powerful  current  from  a  small 
volume  of  elements,  has  b°eu  rocantly  patented 
in  this  country  by  Mr.  G.  akrivanoff,  of  Paris. 
The  batt«ry  cell  consists  cf  three  elementary 
parts— viz.,  a  pUto  of  rotort -charcoal,  agglo- 


itudy  <> 

and  the  principle  upon  which  it  work*  will  bo 
especially  intcree'ing  at.  a  titne  when  compressed 
air  motor*  for  street  railways  are  nbuut  to  be 
introduced  to  tho  metropolis,  and  doubts  are 
expressed  whether  compressed  air  can  be  used 
to  bore  a  hole  through  the  chalc  under  the ! 
Channel.  The  principle  of  the  machine  is  well  | 
understood  ;  it  consists  in  compressing  and  > 
cooling  air,  and  then  expanding  it  while  it  per- 
forms work.  On  a  hollow  "has*  containing 
tubes  through  which  water  circulates  is  mounted 
a  crank-shaft  carrying  a  fly-wheel  and  driving 
pulley;  to  the  crank  if  connected  the  rod  of  a 
deiuble  piston  workiug  in  a  cylinder,  the  I ron  t  part 
of  whi  'h  is  larger  in  diameter  than  tho  hinder 
part.  At  each  end  of  the  cylinder  on  ear  h  side 
thereof  are  valres  which  arc  conveniently  mido 
like  stop-cocks,  and  which  are  worked  by  <  reen- 
tries or  rams  on  the  cruok^haft.  The  machine 
Uiu>r  drivtn  by  a  belt  from  any  suittblo  motor, 
i>ir  is  drawn  inte  th"  front  part  of  the  i  ylmder, 
audbt-ttijc  crmpressnJ  therein  i;  i ,  tt;.,.|j.,rgi  d  into 
tho  hollow  base,  where  it  is  eooh  d  bv  contact 
with  the  water  lubes.  The  cooled  coatiicssedair 


nitrated  charcoat,  rarhon,  or  other  conducting 
substance  which  cannot  be  attacked  by  aelds  ;  a 
plate  of  zinc  carefully  amalgamated;  and  an 
exciting  paste  applied  to  the  charcoal  or  carbon- 
It  is  tho  urn  and  composition  of  this  paste  which 
chiefly  constitute  the  novel  and  distinctive 
character  of  tho  invention.  The  composition  of 
the  paste  is  a*  follows :  — Chloro-merrarato  of 
ammonium  (Kg  CI,  K  H,  CI),  10  part*  by 
weight ;  Chloride  of  sodium  N*  CI,  3  parta  by 


In  order  to  prepare  the  cbloro-merctirate  of 
ammonium,  it  is  necessary  to  boil  for  three 
hour*  in  a  porcelain  capsule  a  concentrated 
solution  of  pure  chloride  of  ammonium  with 
oxid«  of  mercury  (a  quarter  of  the  weight)  until 
the  forr.iation  of  n  greyish  white  precipitate. 
This  precipitate  is  placed  upon  a  percolator  and 
washed  in  plenty  of  water,  driod,  moulded  and 
coarsely  pminded.  A  perfectly  d-floed  salt  is 
thus  obtained,  durable',  unimpaired  by  the 
action  of  either  moiit  or  dry  air,  and  easily  pre- 
served. To  this  powder  is  added  a  slightly  acii 
solution  of  chloride  of  zinc  at,  say,  50°  Bei 
until  a  consistent  pMH  is  formed,  which  is 


fnlly  triturated  in  a  porcelain  mortar  with  the 
proportion  of  chloride  of  sodium  before  indicated. 
This  paste  may  then  he  moulded  into  rakrs  or 
blocks  of  any  desired  form  and  six*.    The  plato 
of  charcoal  or  carbon,  previously  treated  with 
paraffin,  is  covered  with  a  eake  or  block  of  the 
exciting  paste,  having  generally  a  thickness  of 
from  en©  to  three  millimetre*  ('01  to  '12  of  an 
inch  English  measure),  and  being  of  the  same 
shape  and  newly  the  same  size  as  the  zinc.  On 
this  eake  or  block  is  applied  from  five  to  tsn 
thicknesses  of  Berzelius'  Swedish  filtering-paper, 
or  of  mb'stos  soaked  in  a  solution  of  chlorids  of 
xino  at  50°  Bcsaumc  and  chloride  of  sodium 
mixed  in  equal  parte  by  weight,  which  solution 
may,  if  desred,  contain  a  small  quantity  o! 
glycerine.   The  edges  of  the  paper  are  made  to 
adhere  to  the  charcoal  either  by  meats  of  paraffin 
or  in  sny  suitable  manner.   The  other  chloro- 
inercurates  of  ammonium  or  white  precipitates 
of  mercury  included  ha  the  general  formula  si 
Hg  CI'  4  «  NH1  CI  (m  n  being  positive  whole 
or  fractional  numbers)  can  be  used  in  the  pre- 
paration of  the  exciting  paste,  and  the  use  of 
them  for  this  purpose  ia  included    In  the 
invention.    By  applying  the  zioo  to  the  char- 
coal or  carbon,  prepared  in  the  manner  already 
described,  a  very  constant  electromotive  element 
is  formed.   The  difference  of  potential  is  about 
15  volt.    The  interior  resietmcc  of  tho  eleuie-nt 
is  very  weak.    The  chemical  actions  which  take 
place  in  the  element  are  various.    There  is  one, 
however,   which  dominates,  and  that  is  the 
decomposition  by  the  zinc,  of   tho  chloro- 
merenreteof  ammonium,  with  the  formation  of 
double  chloride  of  xioo,  ammonium,  and  •  small 
quantity  of  oxychlorido  of  rino.    The  free 
mercury  returns  partly  on  to  the  charcoal  or 
carbon  and  partly  on  to  the  zinc  in  tho  form  of 
amalgam.    Th*  chloride  of  sodium  which  enters 
into  the  composition  of  the  paste  plays  the  part 
of  a  cbloridistng  agent  and  prevents  the  pro- 
duction of  protochloride  of  mercury  (me rcurous 
chloride).    The  battery  can  be  constructed  and 
arranged  in  different  ways  according  to  the 
various  applications  few  which  it  is  required. 
By  way  of  example,  for  telegraphic  purposes, 
each  element  ia  formed  of  a  cbarooal  or  carbon 
tube,  into  which  is  introduced  a  rod  of  zinc ; 
the  annular  space  betwe-n  the  charcoal  and  the 
zinc  is  filled  with  the  exciting  paste    A  num- 
ber of  these  elements  may  be  joined  io  tension 
or    in   quantity.     In   another  arrangement, 
adapted  tor  telegraphic,  telephonic,  and  medloai 
purposes,  the  cbarooal  and  the  zina  are  in  the 
form  of  plates  in  a  suitable  oblong  box  or  casing. 
In  a  double  form  tho  doubls  plate  of  cbarooal 
or  carbon  is  oovered  with  the  exciting  parte  on 
both  faces,  against  which  are  applied  the  two 
plates  of  zino,  the  whole  being  contained  in  a 
box  or  casing  of  suitable  form.   The  battery 
can  be  made  in  the  ordinary  form,  with  a 
hemispherical  oover  provided  with  a  push-knob, 
tor  electric-bell  apparatus.   Tbo  modifications 
possible  are,   it   will  be 
numerous. 


CART  AND  WHEEL-MAKING. 

By  J.  Ciiau.f.3  Krxo. 
(ContittHtrf  from  f*iyt  582,  fV.  XXXI  .) 

AS  an  ordinary  blacksmith  would  hardly 
attempt  to  make  oaniage  springs,  an 
aniatenr  oould  not  be  expected  to  venture  to  do 
suoh  work ;  s » that  the  following  details,  which, 
while  illuottatiug  technical  deuuls  of  spring- 
making,  will  interest  the  ameteur,  may  serve 
the  purpose  of  guiding  the  ordinary  smith  to 
the  best  and  simplest  processes  of  steel  working, 
proportioning  ot  parts,  tempering,  and  for  the 
end  in  view — i.e.,  to  make  a  spring  which  admits 
of  being  bent  from  a  concave  to  a  convex  curve, 
without  any  permanent  alteration  of  its 
original  shape.  Bow-springs  for  cart*  are 
subjected  to  this  test  before  being  fixed  to  the 
carriago  of  a  cart.  Ediptic,  or  double  bow- 
springs  are  subjected  to  a  test  not  so  severe ; 
tbey  are  weighted  or  sprung  down,  so  as  to 
make  the  ten  and  bottom  halves  quite  straight, 
and,  if  well-made  and  tempered,  they  will 
resume  their  true  curves  and  elliptic  form  when 
unweighted.  It  will  bo  aaked  by  a  learner  why 
st«l  by  elasticity  can  be  curved  so  much,  and 
by  action  of  certain  forces  within  it,  regain  its 
set  curve  again  P  The  th'  ory  it  that  the  action 
of  "  tetir-eriEg"  produoes  a  peculiar  crystallisa- 
tion, which  admits  of  the  extension  and 
of  it* 
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Thou  a  carriage- spring  lias  been 
to  have  been  in  tut  with  heavy  weights 
on  it  lor  a  century,  and  yet  has  ben; 
and  perhxrx  would  remain  to  for 
turiee  if  kept  free  from  rust, 
perieneed  oart-epring  maker  will  torn 
hundred  spring*  with  almost  unerring 
that  every  spring  shall  sustain  the 
eosousmons  to  which  they  are  exposed 


aa  shown  by  Fig.  1.  A  is  a  ring  slid  up  th 
doubled- up  hazel  rod  to  keep  it  tight  on  the 


chisel.  Tho  rod,  though  often  dry  and  brittle 
before  bending  round  the  ehi-el,  U  made  flexible 
and  tough  by  eoaking  a  little  while  in  water 


To  .fleet  thia,  keen  tcobnieal  knowledge  is 
requisite,  yet  failure  la  almost  unknown  :  un- 
lettered tact  suooeed*  where  tcienoe,  il  it 
essayed  to  formulate  guiding  theories  for 
workers,  would  fail  often  from  divers  causes, 
as -differe/eco  in  the  qualities  of  steel,  the  fuel 
used  for  heating,  tho  shspe  of  the  spring,  the 
adjustment  of  tbe  platea,  the  interception  of 
bob.- vibrating  media  at  tho  rpriog  fixings,  and 
many  other  stmplarmatters  for  the  worker's  oon- 
•ideration,  more  or  less  likely  to  lessen  elasticity 
or  in  urease  brittlenes*.  It  may  bo  as  well  to 
comprehend  how  serious  a  matter  the  breakage 
of  »  spring  of  a  cart  becomes,  a*  the  springs 
are  the  ties  to  fix  the  axis  to  the  shafts,  and, 
with  a  restive  horse,  m»v  ls«d  to  personal  injury 
to  the  cart  riders.  To  obviate  a  complete  break- 
down, springs  are  made  of  a  succession  of  plates, 
ao  that  if  one  fail,  the  other*  suaUia  the  weight 
and  connection  of  parti1. 

At  starting  •  jobof  spring-making,  experience 
of  s'cel  is  essential.  Though  steel  known  as 
epring-sttcl  ja  specially  made,  c-»re  is  ■  quiaite 
in  selection,  taking  care  to  reject  steel  with 
HsaUs,  or  fine  crack*  in  tbe  tdge,  and  to  test  it 
by  cutting  a  piece,  which,  when  half  cut 
U rough,  should  not  snap  i  rf  biittly  by  a  blow 
(.1  the  hammer,  but  resist  a  heavy  blow  or 
pressure  over  tie  edge  of  tbe  anvil,  and  when 
broken,  should  ehow  a  close  gruined  whitish 
texture.  If  «>f  larga  silver  shining  crystals,  it 
will  be  found  brittle  to  work— it  had  butter  show 
the  silver-grey  fibrous  texture  of  good  iron  ; 
justs*  the  steel  grain  shows  tho  w->i  king  and 
tempering  must  bu  regulated,  to  produce  desired 
results.  If  the  steel  shows  a  plumbago  hue, 
reject  it :  it  will  be  sure  to  fail. 

A  «pring-iu«k.  r'»  forge  should  be  about  30in. 
high,  with  a  water  "  tew-iron,"  that  is  a  water 
cistern,  at  the  b«ck  of  tho  file,  thiough  which 
thenoMle  of  tLe  leilows  is  inserted  into  the 
prejeoting  boss  of  tho  "tew-aon."  This 
boas  should  be  abjut  £iu.  out  toward*  the 
middle  of  the  bed  of  the  forge.  The 
anvil  should  be  Will  fixed  on  an  oak  or  elm 
block,  let  tn'o  the  ground  J  ur  4ft.,  and  always 
to  the  tight  of  the  (urge,  aud  weil  forward  for 
plenty  of  elbow-room  The  anvil  leaning 
slightly  out  of  horizontal  away  from  the  worker 
or  spring-maker  towards  tbe  striker,  as  the 
mate  ia  called,  who  work*  the  sledge  on  tbe 
opposito  side  of  thu  anvil.  Tho  anvil 
smooth  and  list  to  iusure 
faces  of  tho  hammers. 

The  mate  or  striker  mu»t  not  be*  a  lad  or  a 
learner  tut  with  strength  and  experience  at  1 1  i - 
particular  work  —  whioii  used*  ton  quick  eye, 

grip  or 
passing 
sign  fiom  the 
•  worker.    Talk,  about  tbe  work  on  hand, 
be  <  ut  of  place  -  at  this  woi  k  silence  is 
I  hardly  know  any  work  which  so  ful.y 
to*  the  meaning  of  the  word  "  technics,'' 
which  so  many  mistaken  or  frivolous 
are  given  by  writers  In  the 


good  work,  also  the 


particular  work  — wtileil  need*  >»«  quick 
steady  hand,  nimble  foot,  and  decisive  g 
opening  of  the  finger*,  all  without  a  p 
word,  or  often  even  without  a  sign  fu 


With  spring-makers,  both  master  and  mate, 
it  if  the  '•  trained  touch  "  which  shall,  on  the 
instant,  regulate  the  force  of  tbe  blow,  the  pull, 
or  the  pressure,  from  a  hundred  weight  to  a 
fraction  of  an  ounce  ;  that  shall  know  the  pro- 
portion to  be  duly  given  tj  the  fraction  of  an 
inch,  and  the  concurrent  action  and  reaction  of 
foroes  inherent  iu  material  alternately 
biittle  under  varying  acliun*  of 
temperature,  aa  is  sprinaT- steel. 

fiera  of  steel  suitable  for  dog-cart  spring* 
ran  from  12  bu2Cift.  bog,  2in.  wide,  5  l-18iu., 
jia.,  3  1-loin.  thick,  with  gradation  of  l-32in. 
oetween  these  thicknesses. 

The  bars  of  steel  are  never  made  hot  to  out 
ofl  to  lengths  of  plates,  but  always  out  cold, 
i  always  only  cut  partly  or  slightly  and 
bis  is  to  Waro,  by  the  fracture,  what  U 
termed  the  nature  of  the  steel  to  bs  worked,  and 
tempered  accordingly. 

The  cutting  is  done  with  a  cutter  or 
chieel  held  in  the  twist  of  a 


r  /  6.1, 


where  it  is  to  be  taisted,  and  then  holding  for  • 
few  second*  in  the  dune  of  the  forge  fire,  this 
fills  tbe  grain  of  the  wood  with  steam,  then 
while  one  end  ef  th*  rod  is  held  in  the  vioo,  the 
other  is  twisted  round  on  its  own  axis  six  or 
eight  times,  for  about  five  inches  of  its  length, 
m  as  to  produce  a  spiral  grain  to  the  fibres  of 
the  wood,  this  little  job  takes  about  ss  long  to 
do  ss  to  describe  the  doing,  but  it  U  essential  to 

r  t  c .  a  . 


be  known,  aa  so  many  spring-making  tool*  are 
held  by  rods  wound  round  ihem.  Sometime* 
iron-wire  is  u«ed,  but  wood  is  lea*  fatiguing, 
does  not  beat,  jar,  or  cramp  the  hand,  and  is 
lighter  to  grip  during  n  long  day's  work. 
The  eyes  of  springs  are  rolled  up  as  it,  Fig. 


2,  or  m id*  with  ''open-heads,"  as  Fig.  3,  to 
tike  ihs  scroll-iron  or  swinging-shackle  holt-. 

{To  It  iMwImwrri.) 


BEFORE  IT  HAPPENED- 

VT  9  a.m.  en  Wednesday,  September  13th,  the 
correspondent  of  a  Press  agency  despatched 
a  telegram  to  London  with  the  intimation  that  ths 
great  battle  at  Tel-cl-Kstir  was  practically  over. 
It  may  possibly  astonish  not  a  few  of  our  readers 
(says  a  writer  in  the  Ethr)  to  learn  that  this  message 
reached  the  Metropolis  between  7  and  ft  o'clock  on 
the  tame  morning ;  and,  in  fact,  had  an  unbroken 
telegraphic  wire  extended  from  Kassusiu  to 
London,  Sir  Garnet  Woutolev'a  great  victory  might 
have  been  known  here  at  6  52  a  m.,  or  (seemingly) 
at  a  time  when  tho  right  was  raging  and  our 
success  far  from  complete.  Nay,  had  the  telegram 
been  dashed  straight  to  Washington  in  th*  United 
.stales,  it  would  have  reached  there  something  like 
Ih.  aim.  after  the  local  midnight  of  September  12. 
Para/toxic* I  as  this  sounds,  the  explanation  of  it  is 
of  the  moat  -  ho pie  possible  chiracter.  The  rate  at 
which  electricity  travels  bsa  becu  very  variously 
estimated.  Fvseau  asserted  that  it)  Telotity  in 
copper  wire  was  111,780  miles  a  second ;  Walker 
that  it  only  travels  l\tt>  milei  through  that 
medium  during  the  same  interval ;  while  the 
experiments  nude  in  the  I  initad  States  during  the 
dsterminattun  of  tiro  longitudes  of  various  stations 
there  still  further  reduced  tbe  rate  of  motion  to 
some  10.0CO  miles  a  second.  WLiohaver  of  these 
values  we  adopt,  however,  we  may  take  it,  for  our 
present  purpose,  that  Urn  transmission  of  a  message 
by  tho  elect  nc  telegraph  is  practical  ly  instantaneous. 
Bat,  be  it  here  noted,  there  is  no  such  a  thing  as  a 
sera  muxrfi ,  or  common  time  for  the  whole  world. 
What  is  familiarly  known  as  longitude  is  really  the 
difference  iu  time.  East  or  Weat.  from  a  lino  passing 
through  ths  North  snd  South  Poles  of  the  Earth ; 
and  the  middle  of  the  Great  Transit  Circle  is  the 
K'Vsl  Observatory  at  Greenwich.  If,  in  the  lati- 
tude of  London  ('>!"  St)'.  N.',  weproesed  10  miles 
and  1,383  yard*  either  in  or  au  Easterly  or  Westerly 
direction,  m  tiud  that  the  local  lime  is  respectively 
either  one  minute  faster  or  one  minuto  slower  than 
it  was  at  our  initial  point.  Let  us  try  to  understand 
tbe  reason  of  thia.  If  wo  lix  a  tube  ligidly  at  any 
station  on  the  Earth'a  surface,  pointing  to  that 
part  of  tbe  sky  in  which  amy  bright  Star  is  situated 
-when  such  itar  ia  due  South  (or,  as  it  is  technically 


called,  "on  the  Meridian"),  and  note  by  a  good 
clock  tho  hour,  minute,  and  second  at  which  it 
a  wire,  stretched  vertically  across  tho  tobe. 
alter  a  lapse  of  23h.  it/ml  a-09e.,  will  that 
Star  be  again  threaded  on  the  wire.  If  the  Earth 
were  stationary— or.  rather,  if  she  hud  no  motion 
bat  that  round  her  axis— this  would  bo  the  length 
of  our  dsy.  But,  as  is  well  known,  she  is  revolving 
round  the  Sun  from  left  to  right ;  snd,  as  a  n>  ces- 
sary  const quenoe,  the  Sun  leema  to  be  revolving 
round  her  tmtn  right  to  Isf  t ;  ao  that  if  we  soppote 
tho  Sun  and  our  Star  to  be  both  on  tho  wire 
together  to-day,  to-morrow  the  Sou  will  appear  to 
have  travelled  to  tho  left  of  the  Star  in  the  tky: 
and  the  Earth  will  have  that  piece  mote  to  turn  on 
her  axis  before  our  tube  comes  up  with  him  again. 
Tbi?  apparent  mctiin  of  the  Sun  in  tbe  sky  ia  not  au 
equable  one.  Sometime*  it  is  faster,  sometimes 
slower  ;  sometimes  more  slanting,  sometime  more 
horizontal.  Thus  it  cornea  to  pass  that  Solar  days, 
or  the  intervals  elapsing  between  one  return  of  the 
Sun  to  the  Meridiau  and  another,  are  by  uo  means 
equal.  So  a  mean  of  their  lengths  ia  taken  by 
adding  them  up  for  a  year  and  dividing  by  3t>J ; 
and  the  quantity  to  be  divided  to  or  subtracted 
from  tbe  instant  of  "  apparent  Noon"  (when  the 
Sub -dial  shows  12  o'clock),  is  set  down  io  ths 
Almanac  under  the  heading  of  "  The  Equation  of 
Timo."  We  may,  however,  her*  conceive  that  it 
is  noon  everywhere  in  ths  Northern  Hemisphere 
wheu  the  Sun  is  due  Sooth.  Now,  the  Earth  turns 
on  her  axis  fro  n  West  to  East,  and  occupies  2lh. 
in  doing  ao.  As  all  einles  are  conceived  to  to 
divided  into  3U)°,  it  ia  obvious  that  in  one  hour 
must  past  beneath  the  Sun  or  a  Star;  30  in  two 
hours,  and  to  on.  The  longitude  of  Kaseaaain  is 
roughly  speaking  J2"  East,  ao  that  when  tbe  Sun 
ia  due  .South  them,  or  it  is  Noon,  the  Eirth  must 
go  on  turning  for  two  hour*  and  eight  minutes 
Iwfore  Greenwich  come*  under  ths  Sun,  or  it  is 
Norm  there,  which  ia  only  another  way  of  saying 
that  at  Nocn  at  Kaseassin  it  is  Oh.  Men.  a.m.  at 
Greenwich.  It  ia  thia  purely  local  character  of 
time  which  Rives  iise  to  the  seeming  paradox  of  our 
being  uhlo  to  receivo  nowa  of  an  evtnt  before  (by 
our  clocks)  it  has  happened  at  all. 


THE  RACIAL  CHARACTERISTICS  OF 
MAN 

ON  Monday  list.  Ur.  Zciffi,  F.R.Hiat.S.,  de- 
livered the  firit  of  the  inaugural  lectures  iu 
connection  with  the  opening  of  the  Crystal  Palace 
Company's  .School  of  .\r',  on  "The  Ittcial  ('liarac- 
teiistks  of  Man  S.ien'itlcally  Traced  in  timer*! 
History."  H"  complained  that  the  study  of  msn 
tn  m  a  aeb-ntitie  of  view,  especially  in  history 
*<j  enacted  by  Lieu,  was  mostly  neglected,  although 
it  ought  to  be— n»y,  would  ami  must  sMfsj  uud 
more  become—  our  must  important  rBrJsst,  M  form- 
ing the  only  real  basis  of  all  MU  higher  culture. 
History  was  undoubtedly  a  deductive  science,  but 
it  cuuld  be  vorilled  ami  put  to  tbe  best  uses  by  the 
purely  inductive  study  of  f»cb«.  Any  change, 
whether  pn>gr  an  to  or  retrospective,  in  the  aoctaj, 
political,  or  religious  condition  of  meu  would  be  a 
fact.  The  acting  forme  wore  men  of  whom  there 
were  on  the  kIuUi  more  than  a  thou-and  nulljons, 
all  Willi  pud  with  throo  principal  faculties— 
of  receiving  impressions,  which  produced  sen- 
sations, and  Here  reflected  in  their  intel- 
lectual consiHouaness.  But  urither  in  comparing 
individuals  with  one  another,  nor  race  with  nee, 
wcrs  these  f»c<iltif»  equally  developed.  They 
varied  w.th  a  race"*  aver*<(4  facial  angles  and 
line*,  it*  amount  of  brain,  the  colour  of  its  akin, 
and  its  general  organisation.  Tho  facial  augls  of 
the  black  races  might  be  taken  at  8o*,  and  the 
number  of  cubic  niches  of  brsin  tni^ht  range 
between  7;i  and  rto.  fu  an  tthnoloK'eal  chart 
hung  behind  the  kcturer,  the  main  boJy  of  the 
Nigritiau  races,  which  was  ms>'Ss  up  of  thu  Asiatic 
and  African  negrues,  was  credited  with  8J  oubic 
inches  of  brain  as  a  general  statement,  it  waa 
remarked,  however,  that  the  brain  was  very  small 
relatively  to  the  body,  while  the  cerebellum  formed 
a  very  large  portion  of  tbe  organ.  The  statical 
and  clj  mimical  forces  of  the  intellect  were  said  to 
be  undeveloped,  the  animal  propensities  predo- 
minating. Fhe  Inog  extinct  American  Tolteca, 
ranking  as  one  section  of  a  subdivision  under  this 
bead,  ttgurtd  for  ~J  cubic  inches  of  train.  In 
both  direction*  the  intellectual  forces  were  marked 
as  undeveloped,  but  the  Tolteca  were  credited  with 
great  imitative  powers.  The  other  aection,  com- 
prising  the  Hottentots  and  Australian  black  fellows, 
wezeallowed  but  To  c.ibjclncheeof  brain,  or  not  mere 
than  10  above  lb<>  highest  anthropoid  apea,  and  in 
neither  did  tbn  statical  or  dynamical  intellect  pass 
beyond  a  transitory  stage  of  the  lowest  degree. 
Tha  typical  facial  nugle  of  the  yellow  or  Turanian 
races- -the  bulk  bitng  Cbinsce,  Mongols  Finns, 
Turks,  with  .Malay,  Gangetic,  Lohirtc.  Tamulic, 
and  American  tribes — Wis  given  as  NT;  degreea. 
Iu  cubic  inches,  tho  brain  rangid  between  8 1  and 
Co.  In  the  chart  the  figure  given  wn»  S3).  Here, 
too,  the  statical  or  oensttvativo  energy  of  the 
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intellect  wu  made  the  great  characteristic,  the 
drum i<"tl  or  progressive,  developing  for  the  most 
part  iii  technical  product!  only.  The  tendency  was 
to  become  herdsmen,  farmers,  and  traders.  Asa 


veJy 

ally  statical  as  that  of  the  other 
yellow  races,  the  dynamic  impulse  manifesting 
itself  only  in  evmbil'stn.  mysticism,  and  the  like. 
At  the  head  of  all  stood  the  wiite  races,  Aryans 
for  the  most  part,  but  srith  the  Semites — Oaal- 
deans,  PhoMiiciaos,  Hebrews,  Carthaginians,  Arabs 
—as  a  subdivision.  Ideally,  their  facial  angle  was 
00=— the  right  angl»-and  their  cubie  inches  of 
brain  ranged  from  92  to  120,  rising  in  individual 
instances— the  lecturer  named  Byron— a*  high  as 
160.  The  number  in  the  chart  for  the  Aryans—  j 
Sanskrit-speaking  Indians,  the  'J reeks  and 
Romans,  the  Goths,  Kelts,  Slavs  and  their  progeny 
—was  92,  and  for  the  Semitic  peoples,  83.  The 
Aryans  w«rc  credited  srith  a  due  balance  between  ' 
the  dynamical  and  statical  energy  of  thvir  intellect, 
to  which  they  owed  nearly  all  the  great  inventions 
and  discoveries,  and  with  all  the  systematic  de- 
velopment of  science.  They  brought  forth  the 
philosophers,  moralists,  engineers,  sculptors, 
musicians.  The  Semitic  intellect  was  predomin- 
antly statical,  being  but  little  developed  in  the 
cnative  or  dynamic  il  direction,  and  then  mostly 
gical  thought.  They  produced  however, 
,  traders,  and  conquerors. 


source  of  light 
him.  and  also  I 


SIMPLE  APPLIANCE  FOR  MOUNTING 
CARTE  PICTURES  • 

IT  is  my  opinion  that  the  convenient  and  easily- 
constructed  apparatus  about  to  be  described 
will  prove  of  reed  practical  utility  to  the  photo- 
graphic printer.  The  tendency  of  recently-mounted 
pictures  to  cm  I  inwards  on  drying  causes  consider- 
able inconvenience  in  several  ways,  but  more 
especially  during  burnishing  or  rolling ;  and  in  order 
to  overcame  tbit,  I  construct  grooved  wooden  slats 
nr  strips  of  moulding,  having  a  section  as  shown  in 
the  diagram,  each  slat  being  a  trifle  ever  two  feet  in 


??IN 


The  cards  to  be  used  are  pushed  into  the 
I  six  end  to  end  in  each  slst,  so  that  they 
s  arched  with  the  face  outwards.  After  the 
pictures aro  attached,  the  cards  are  once  more  slid 
into  thn  grooves  and  allowed  to  remain  until  nearly 
or  quite  dry.  The  set  or  curve  thus  given  to  the 
cards  quite  counterbalances  the  tendency  of  the 
print  to  distort  the  mount ;  but  if  the  pictures  are 
allowed  to  become  quite  dry  in  the  grooves,  it  some- 
times  happens  that  a  permanent  curvature  is  given 
in  a  contrary  " 


DRAWING-ROOM  PHOTOGRAPHY- 

THE  following  remarks  on  the  above  subject 
are  extracted  from  an  article  in  the  lintU/i 
Joarnat  ni  I'hatofraplty : — 

Anton K»t  tbe  examples  we  have  received  are  some 
which  would  certainly  do  credit  to  any  professional 
i  for  tbe  ncstaffi  lighting,  and  general 
nt .  indeed,  we  may  say  that  some  of  the 
of  a  high  artistic  order,  and  quite  a 
relief  irom  the  conventional  positions  and  acces- 
sories so  frequently  seen  in  professional  work. 
The  expressions  secured  aro  also,  as  a  rule,  unusu- 
ally pleasing  and  natural.  This  is,  no  doubt,  in  a 
great  measure  doe  to  the  sitter  feeling  more  at  esue 
in  the  amateur  friend's  drawing-room  than  ii  a 
strsnper's  studio.  Particularly  is  this  the  case  in 
some  excellent  work— full-length  pictures— sent 
from  the  other  side  of  the  Atlantic,  and  taken  in  a 
room  of  very  modest  dimensions,  and  with  only  one 
window.  Among  the  failures  (if  such  they  may  he 
called)  the  chief  fault  lies  in  the  lighting  and  from 
either  under  or  over-exposure— the  former  chiefly 
arising  when  a  landscape  lens  was  used,  and  the 
latUr  when  a  portrait  combination  was  employed. 
Some  correspondents  also  complain  of  the  long  ex- 
posure that,  in  their  case,  had  I  wen  imperative;  but, 
cuiioualy  euoagh,  with  all  the  successful  pictures  a 
very  brief  exposure  has  always  been  mentioned, 
and  gcnnerally  with  an  exceedingly  smsll  window. 

With  a  view  to  th-  further  assistance  of  those 
who  have  met  with  difficulties  we  recur  again  to  the 
subject  of  the  lighting,  for  upon  this  must  entirely 
depend  the  success  or  failure  in  producing  satisfac- 
tory results;  and,  as  we  explained  in  pr-vious 
articles,  unless  proper  rhiweuro  is  secured  on  the 
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it  will  be  impossible  to'obtain  it  in  the  pic- 
The  chief  defect  in  this  respect  has  been  either 
that  the  light  has  been  too  abrupt,  and  consequently 
the  high  lights  are  very  white  and  the  shadows 
heavy,  giving  the  pictures  an  under-exposed 
appearance,  or  the  face  is  devoid  of  shadow,  one 
side  being  as  light  as  the  other ;  hence  it  lacks  the 
roundness  necessary  to  constitute  a  good  picture. 
In  most  instances  the  former  defect  has  arisen  from 
the  retlectiog  screen  not  being  properly  placed  so  as 
to  reflect  back  the  light  in  the  right  direction,  or  it 
has  been  too  far  from  the  model ;  hence  it  has 
lost  the  greater  part  of  its  value.  It  should  be 
borne  in  mind  that  the  nearer  tbe  sitter  is  to  the 
the  nearer  the  reflector  must  be  to 
hat  at  whatever  angle  the  light  falls 
upon  the  reflector  it  is  always  thrown 'off  at  a  corre- 
sjxmdlng  one. 

Now,  supposing  that  the  light  falls  upon  the 
model  at  an  angle  of  (say  40':  we  shall  have  to 
place  our  reflecting  screen  at  somewhat  the  same 
angle,  and  the  nearer  it  is  approached  the  greater 
will  bo  the  effect  produced,  if  the  sitter  he  placed 
very  close  to  tbe  window  and  the  reflector  a  long 
way  off,  or  if  it  project  the  light  in  a  wrong  direc- 
tion, it  is  manifest  tiiat  in  the  resulting  pictures  the 
shadow*  will,  of  necessity,  be  heavy,  and  the  nega- 
tive will  have  an  under-exposed  appearance  how- 
ever long  may  have  been  given,  simply  because 
there  wss  no  harmony  in  the  lighting  of  the  model, 
lu  the  case  when  the  picture  has  been  flat  it  has 
arisen  from  the  litter  being  placed  too  far  btck 
from  tho  window,  so  that  the  direct  light  falling 
upon  him  has  been  to  feeble  to  produce)  any  strong 
lights,  and  the  rt  Hector  arranged  so  that  it  received 
a  stronger  illumination  than  the  model,  then  reflect- 
ing it  on  to  the  latter,  quite  overpowering  the  domin- 
ant lights.  The  remedy  for  this  is  simply  to  bring 
the  sitter  morn  forward,  so  as  to  obtain  a  stronger 
dominant  light. 

With  icgard  to  tho  time  of  exposure :  we  must 
again  impress  upon  the  student  the  necessity  for 
placing  the  sitter  as  close  to  the  window  as  can  be 
conveniently  done,  for  then  be  will  receive  the 
strongest  illumination  ;  and,  no  matter  how  strong 
the  shadows  which  may  be  produced,  they  can 
always  be  modified  sufficiently  by  the  judicious  use 
of  the  reflector.  Of  course,  in  practice  there  is  a 
limit  as  to  the  closeness  the  sitter  can  be  placed, 
inasmuch  as  if  too  near  there  will  not  be  room  enough 
for  the  background.  As  we  have  before  said,  the 
effective  light  falling  npon  tbe  sitter  is  governed  by 
the  amount  of  direct  sky  light  to  which  he  is  exposed 
For  experiment,  let  any  one  seat  himself  (say)  one 
foot  from  the  window  and  sideways  to  itt  and  note 
the  amount  of  sky  that  can  be  seen  from  thisposition, 
then  take  a  seat  six  feet  within  the  room,  and  note 
it  from  thence.  Tbe  difference  will  bo  very  marked 
indeed,  and  it  will  fully  account  for  the  long  expo- 
sure that  some  have  found  imperative. 

In  our  previ  us  articles  we  directed  special  atten- 
tion to  the  advantage  accruing  from  arranging  the 
sitter  in  such  a  position  that  he  received  as  much 
direct  tight  as  possible,  so  that  it  practically  helps 
to  soften  tbe  shadows ;  hence  the  sitter  should  be 
placed  so  that  he  is  turned  as  little  away  from  tbe 
source  of  tight  as  will  enable  the  desired  view  of 
the  face  being  obtained.  That  this  may  the  more 
advantageously  be  done  the  camera  should  always 
be  placed  as  close  as  possible  to  the  side  wall  in 
which  the  window  is  situated.  As  an  experiment 
illustrating  tho  advantage  of  this  :  let  a  camera  be 
placed  close  to  the  wall,  then  the  sitter  arranged  so 
that  from  that  point  of  view  a  three-quarter  face  is 
obtained,  and  it  will  be  be  noticed  that  tbere  is  very 
little  need  of  the  reflector  at  all.  Let  a  negative 
now  be  taken,  and  the  camera  brought  (ssy)  five 
feot  into  the  room,  and  the  sitter,  without  changing 
his  seat,  turned  round  until  a  similar  view  of  the 
f  ac©  is  obtained  from  that  point.  It  will  now  be 
seen  that  the  shadows  are  very  much  deeper  than 
before,  and  the  reflector  will  have  to  be  brought 
pretty  close  in  order  to  overcome  them ;  nevertheless 
they  may  bo  obtained  quite  as  aof t  and  harmonious 
as  iu  tb«  former  case.  Let  a  second  negative  now 
im  taken,  giving  the  same  exposure  as  before,  and 
it  will  be  found  that  if  the  first  one  wore  correctly 
timed  the  second  will  be  considerably  under-ex- 
posed. Yet  the  sitter  was  at  the  same  distance 
irom  the  window  in  each  case. 

This  shows  the  advisability  of  utilising  all  the 
direct  light  it  is  possible  to  do,  end  thereby  leaving 
as  little  as  we  can  to  he  accomplished  by  the  reflec- 
tor. When  the  sitter  is  arranged  to  the  beat 
advantage  at  a  window  of  ordinary  sixe,  fully 
exposed  pictures  can  generally  be  obtained  with  a 
portrait  lens  (full  opening)  ia  fairly  good  light,  on 
moderately -sensitive  plates,  with  one  or  two 
seconds'  (or  even  less)  exposure.  If  a  longer  expo- 
sure than  this  be  necessary,  it  may  Fairly  be 
assum-d  that  the  lighting  his  not  been  properly 
managed.   


It  comprises  only 
French,  and  English  lines  ; 
progression  is  slower. 

Of  trains  which  do  an  entire  stretch  of  more 
than  SOOkm.,  the  quickest  is  the  London.  Sheffield, 
and  Edinburgh  express  train.  It  has  669  3tkm.  to 
cover  (reckoning  the  Eoglish  mile  at  |-609km.), 
and  takes  0-91  minutes  per  kilometer.  (Here,  as 
in  all  other  instances,  the  stoppages  are  included). 
Next  to  this  train  comes  the  Berlin-Cologne  ex- 
press. It  takes  Ml  minutes  per  kilometro  of  the 
journey  of  570  2Ckm.  Then  follow  the  rapid 
trains  1'aris- Bordeaux  :558kra.),  and  Paris-Lyona 
(525km.)  with  1  03  minntes  per  kilometres  each  ; 
then  the  rapid  train  Paris-Marseilles  [863km.), 
108;  and  the  express  train  Bodenbaeh-Vienna 
(540km  with  110  minntes  per  kilometre  :  lsstly, 
the  rapid  train  Paris-Toulouse  (751km  :  srith  t"27  : 
the  courier-train  Berlin-Eydskuhnen  (74l'9ko».; 
srith  1-29;  and  the  express  train  Strssburg-Paria 
(Wl-'JOkm.),  with  1-33  minutes  per  kilometre. 

Of  the  trains  which  do  a  total  stretch  of  400  to 
500km..,  tbe  two  quickest  are  the  oourier  train, 
Cologne-Bremen- Hamburg  (446  90km.)  with  11-, 
and  the  express  train  Cracow-Vienna  1413km  ),  with 
l  '37min.  per  km. 

The  trains  with  a  total  stretch  of  journey  from 
300  to  400km.  rank  in  speed  as  follows :  Express 
train  London  -  Salisbury  -  Plymouth  (370-07(81.), 
with  l-OOmin.  per  km  ;  express  train  London - 
Bristol- Plymouth  (397'42km.),  with  102min.  per 
km. ;  express  train  Paris-Longuyoo  (331km.), 
with  llomin.  per  km.;  courier  train  Hamburg  - 
Caasel  (317  40km.),  with  1-21  sain,  per  km.;  HnU- 
mtnrfen-Aaohen  (327  70km  ,  with  l'25mtn.  per 
km.;  Msyence-Bssle  (352  03km.),  with  l-26min. 
per  km. ;  Berlin  |Koblfurt)-Bre»lau  359'90km  J, 
with  1  "27  min.  per  km.  ;  Munich  :Nurnberg)-Hof, 
(387 ^Okm.),  with  1  40min.  per  km.  Tbe  slowness 
of  this  last  is  due  to  tbe  many  necessary  stoppages 
and  the  unfavourable  nature-  of  the  ground. 

The  trains,  with  journeys  between  200  and  300km. 
long  rank  as  follows : — Express  train  Paris-  H  -u  - 
logne-Calaia  (297km.).  with  l'Olmin.  per  km.; 
Berlin-Hamburg  (28.r70kra  ),  with  106mm.  per 
km.  Itapid  trains,  Pans-Itooen- Havre  ('228km  ), 
and  Paris -L-  Mans  (211km.),  each  with  l-13min 
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THE  SPEED  OF  RAILWAY  TBAINS. 

THE  following  comparison  of  the  speed  at- 
tained on  various  European  railway  lines, 
has  been  recently  published  in  the  Vtrkthrtzeituny . 


Express   train   Bremen  -  Magdeburg 
),  with  l-lSmin.  per  km.  ;  Bruwet- 
?alais  (215km  ),  with  l'22min.  per  km. 

A  somewhat  higher  rate  of  speed  is  presented  by 
the  following  trains,  which  make  journeys  between 
100  and  200km.  long  : -The  express  train,  Lnndoo- 
Piltiogbourae- Dover  (125  50km.),  with  0  837  rain, 
per  km. :  and  London- Tun  bridge- Dover  (105km.), 
with  O'SOmtn.  per  km. :  the  courier- train.  Berlin- 
Juterbog- Dresden  (187  75km.),  with  0  98  ;  the 
express  train  Lmdou  -  Norwioh  (183  82km  ). 
with  1  01  ;  the  courier- trains,  Dresden- Zoffen- 
Berlin  (17417km.),  with  103  :  Cass»l-Fr«ik- 
fort  (198  79km.).  with  110;  Breslau-Oderburg 
USODOkm),  and  Bertin-Leipsic  1162  98km.),  each 
with  116min.  per  km  ;  lastly,  tho  courier- train, 
Stargard-Stettin- Berlin  1169  Ittkns.).  with  1  1  Satin, 
per  km.  A  leas  degree  of  speed,  on  the  other  hand, 
comparatively,  is  manifested  on  the  South -German 
stretches,  Darmstadt-Heidelberg  (CO  70km  ),  with 
1'07.  nndMeyeoce-Aiehaffeuburg  (74  60km.:,  with 
1  23min.  per  km. 

It  will  be  readily  understood  that  many  of  the 
above  trains  have  different  speeds  on  particular 
parts  of  the  whole  stretch  A  comparison  of  these 
shows  the  following  portions  to  be  traversed  most 
quickly  ;-Sieridal.Lahrte  (134  17  km.),  with  0  83; 
Spaudau-Stendal  (92  17  km),  with  0  86;  Hannover 
Debisfelte  (88  01km.),  almost  0  86  :  Berlin- r'alken- 
borg  (11191km),  Juterrbog- Berlin  (62  83km), 
and  Frankfort-Unben  (48  38  km.),  each  with 
0  91  min.  per  km.  Then  come  Xeustadt  on  tho 
Dossc-Spandeu,  with  0  93  ;  Berlin  -  Lueken- 
walde  (49  61km.),  with  0  95;  Siettin-Anger- 
mUnde  (68  76km).,  with  POO;  Hannover- Colo 
(327  82km.),  with  101 ;  and,  lastly,  Berli 
(82  70km.),  with  1  U5min.  per  km. 

From  all  these  data  it  appears  that  the  quickest 
trains  on  long  stretches  are  London-Edinburgh, 
with  0  91,  and  Spandau-Cologne,  with  l'Ol  mm. 
per  km.  The  quickest  trains  on  stretches  of  mean 
length  are  Berlin-Jutebog-Dresden,  with  0'98 : 
London-Salisbury-Plymouth,  with  100;  and 
Paris- Boulogne- Calais,  with  101  min.  per  km. 
The  abort  stretches  most  quickly  traversed  are 
London-Sittingbourne-Djver,  with  0  837  ;  and 
Steudal-Lehrte,  with  0  S3aiin.  per  km.  Thus,  the 
quickest  trains  in  the  world  [in  America  the  rail- 
way travelling  Is  much  slower)  are,  according  to 
tho  above-named  paper,  in  Uermaoy  and  England. 


HYDRAULIC  MACHINERY— I II. 

By  Prof.  Psebt. 

IN  taking  up  the  subject  of  hydraulic  press  work 
in  my  first  lecture,  I  tried  to  give  you  exact 
notions  on  the  subject  of  pressure  in  tl  aids  not  in 
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otion.  We  supposed,  and  (ball  suppose  for  a  | 
abort  time,  that  the  weight  of  the  fluid  iUelf  iru  | 
in npniitint,  and  vre  found  tbat  the  prmure  on 
each  square  inch  of  surface  touched  by  the  water, 
and  on  each  square  inch  of  Interface  separating  two 
portions  of  the  fluid,  was  everywhere  the  same. 
One  of  the  heat  methods  of  observing  the  pressure, 
anywhere,  is  by  inserting  a  pressure  gauge,  such  as 
the  one  you  see  before  yon  The  gauge  indicates 
the  pressure  per  square  inch  at  the  part  of  the 
liquid  to  which  a  communicating  little  gauge  tube 
penetrates.  It  always  does  so  when  there  is  no 
motion  of  the  fluid  at  the  point  in  question :  but, 
unfortunately,  when  there  is  motion  there,  the  in- 
troductinn  of  the  tube  alters  the  motion  there,  and, 
more  or  leas,  falsifies  our  measurement. 

Pomps. 

A  pump  is  a  machine  which  gives  energy  to 


water ;  that  is,  it  ran  raise  water  to  a  height,  giv. 
iag  it  potential  energy.  It  can  force  water  into  a 
vessel  under  great  pressure ;  that  is.  it  can  give 
water  pressure  energy.  It  can  set  water  in  motion ; 
that  is,  give  it  kinetic  energy. 

1.  A  pump  most  be  efficient ;  that  is,  it  must  do 
nearly  as  much  work  on  water  as  the  pump  itself 
receive*  from  an  engino  or  labourers.  But  it  must 
be  remembered  that  the  best  pumps  used  for  dif- 
ferent purposes  have  very  different  tfficiencies. 
Forty  per  cent,  would  be  regarded  a*  a  reasonable 
rf!i:i«jey  for  rrcl  pro  eating-pumps  of  low  lift, 
whereas  it  would  be  regarded  as  rather  poor  for 
pump*  of  high  lift. 

2.  Pump*  must  not  bo  liable  to  get  out  of  order, 
and  they  ought  to  be  readily  examined,  as  their 
tvr  eta  king  is  usually  entrusted  to  unskilled  per- 


Pumps  are  either  reciprocating,  rotary,  or  centri- 
fugal. Reciprocating- pumps  are  either  lift-pumps, 
or  force-pumps,  or  combinations  of  both.  The 
peculiarity  of  reciprocating- pumps  is  that,  when 
there  is  no  slip,  there  ia  the  same  quantity  of  water 
pureed  through  the  pump  at  every  stroke.  If  we 
know  the  aire  of  everything,  then  the  speed  of  the 
pump  tells  bow  much  water  is  delivered,  and  if  we 
know  the  height  to  which  it  is  delivered,  we  know 
the  work  done. 

Xow.  in  a  centrifugal  -pump  everything  is  some- 
what different ;  with  a  given  speed  of  pump,  we 
may  have  very  different  quantities  of  water  pa  sung. 
The  work  which  ha*  to  be  done  doc*  not  merely 
depend  on  the  speed  of  the  pump,  then :  it  depends 
on  the  speed  and  the  quantity  of  water.  We  may  h  ave 
the  pump  running  at  a  certain  speed,  and  no  water 
being  delivered,  and  very  little  work  being  done, 
only  friction  ol  work  in  fact.  Xow  a  slight  increase 
of  speed  may  canee  an  abundant  flow  of  water,  and 
a  tremendous  increase  in  the  work  being  done. 
Strange  to  say,  if  this  speed  be  now  diminished  to 
what  it  waa  at  first,  it  does  not  follow  that  the 
water  will  cease  to  flow. 

We  have  here  before  us  a  number  of  small  and 
ler*^>  specimens  of  centrifugal  pumps.  In  all  of 
im  yon  obaervethat  there  is  a  central  wheel,  with 
aes,  which  can  be  rotated  very  rapidly.  Water 
i  enter  the  wheel  on  both  side*  at  its  centre  from 
two  supply  pipe*,  which  meat  in  one  pipe 
r.  The  water  tilling  the  space  between  the 
I  and  being  whirled  round  with  great  velocity, 
I  to  get  away  at  the  circumference  of  the  wheel, 
ause  of  the  centrifugal  force,  and  it  flows  out 
into  this  casing,  which  gradually  becomes  the  dis- 
charge-pipe of  the  pump.  So  much  you  were 
all  already  aware  of,  but  we  must  now  consider  the 
tliw  of  the  water  more  carefully. 

What  occurred  when  the  pressure  in  the  pump  of 
the  hydraulic  press  became  greater  than  the  pres- 
sor* uf  fluid  in  the  press  ?  There  occurred  a  flow 
of  fluid.  The  fluid  was  set  in  motion  from  pump 
to  pre**.  Bemember,  then,  that  a  difference  of 
pressure  between  two  places  which  communicate 
with  one  another  means  a  tendency  to  produce 
motion. 

In  the  hydraulic  pre**  the  flow  is  intermittent 
Why  t  Because  the  pressure  is  intermittent.  You 
may  be  sure  tbat  when  you  have  a  certain  difference 
cf  pressure  between  two  places,  and  this  ia  always 
the  same,  the  flow  of  fluid  is  perfectly  steady  ;  and 
we  saw  in  our  last  lecture  that  work  is  then  done 
oa  the  fluid  with  perfect  uniformity.  We  also  saw 
how  to  tell  what  work  waa  dona.  The  work  done 
on  a  fluid  in  a  minute  is  simply  the  difference  of 
pressure  per  square  foot  which  causes  the  flow, 
multiplied  into  the  number  of  cubic  feet  of  water 


This  gives  the  i 


cr  in 


that  the  same  amount  of  work  will  be  done  upon  it 
every  minute.  If,  now,  we  leave  out  of  our  mind* 
all  consideration  of  how  that  constant  difference  of 
pressure  ha*  been  produced— merely  think  of  the 
two  vessels  A  and  B  -you  are  perfectly  certain  that 
this  difference  of  pressure  which  has  been  estab- 


lished is  really  a  store  of  energy.    What  enables 
us  to  call  it  a  store  of  energy  ?   The  fact  that  we 
know  it  will  not  be  sodden))-  destroyed. 
Suppose  you  know  that  a  man  baa  a  certain 


which  flow  per 
foot-pounds. 

I  so  coming  now  to  something  which  it  has 
rather  puzzled  everybody  to  explain  in  any  simple 

at^think^Teap'a^^^  try"  to* 

follow  my  lead  with  some  care. 

Suppose  that  with  pusnpe,  or  in  any  other  way,  I 
establish  a  difference  of  pressure  between  a  place  A 
and  a  place  B,  and  suppose  I  know  that  my  pumps 
and  other  arrangements  will  not  break  down— m 
fact,  that  the  difference  of  pressure  between  A  and 
B  is  really  aiixed  thing  on  which  I  can  depend — you 
know  perfectly  well  that  ihe  flow  of  water  from  A 
to  B  will  be  perfectly  the  same  at  all  - 


income  paid,  say,  by  Government,  and  suppose  you 
are  perfectly  certain  that  this  income  is  constant, 
you  can  regard  the  certainty  of  tbe  man'*  income 
as  a  store.  To  say  that  a  man  gets  a  sovereign  a- 
day  is  not  of  much  importance,  but  to  say  that  a 
man  has  a  regular  income  of  one  pound  a  day 
make*  him  a  respectable  member  of  society,  and  a 
store  of  social  energy, 

A  man  may  be  sitting  in  Parliament,  but  this  in 
itself  does  not  make  him  a  (tore  of  political  energy : 
hut  if  you  know  that  he  is  certain  to  sit  there  for  a 
length  of  time— that  a  general  election  or  general 
vote  of  the  House  is  unlikely  to  nnseat  him— you 
can  regard  him  as  possessing  a  store  of  political 
energy. 

Similarly,  a  pound  of  water  in  the  vessel  A,  at 
rest,  possesses  more  energy  than  a  pound  of  water 
in  the  vessel  B,  at  rest,  flow  much  more  engergy 
has  it?  If  tbe  difference  of  pressure  is  p  lb.  per 
square  inch,  then  it  baa  2  3 p  foot-poundsot  energy ; 
not  in  virtue  of  iU  own  intrinsic  worth,  but  be- 
cause it  is  where  it  is,  aud  because  we  know  that  if 
it  flows  into  tbe  vessel  B,  nothing  will  alter  in  the 
pressure  conditions  of  the  two  vessels  till  it  get* 
into  the  vessel  B.  Tou  understand,  then,  that  a 
pound  of  water,  subjected  to  a  pressure  of  //  I V  per 
aquare  inch,  may  be  said  to  have  a  store  of  2  3  p 
foot-pounds  ot  energy,  if  we  know  that  the  motion 
which  ia  occurring  in  the  water  is  steady,  and  is  not 
altering  capriciously. 

Thus  a  pound  of  water  at  the  pressure  of  the  at- 
mosphere, U'73  pounds  per  square  inch,  poasesees, 
in  virtue  of  this  pressure,  2  1  x  1473,  or  31  foot- 
pounds of  energy.  It  would  possess  the  same 
energy  if  it  were  at  the  pressure  0.  the  pressure  in 
a  vacuum,  but  were  "j  I  ft-  higher  than  it  is  In  posi- 
tion. 

Suppose  that  A  is  a  closed  box.  and  that  it  is 
filled  with  water,  under  great  pressure.  Now, 
suppose  1  open  a  valve  and  let  the  water  escape. 
Although  there  wa*  a  tremendous  pressure,  p.  just 
for  an  instant ;  and,  therefore,  a  rapid  tlowot  water 
ju«t  for  an  instant,  this  almost  instantly  dies  away, 
tieeaute  the  pressure  in  A  is  almost  instantly 
diminished.  Every  pound  of  the  water  did  not 
then  have  a  store  of  2  3  p  foot-ponnds  of  energy, 
and  yet  It  was  at  the  pressure  of  p . 
square  inch.  It  is  the  certainty  that  the 
ol  pressure  in  A  will  continue  constant  that  gives 
to  pressure  its  significance,  and  give*  to  us  tbe 
liberty  cf  regarding  pressure  as  a  store  of  energy. 

It  now  becomes  necessary  for  us  no  longer  to 
neglect  tho  weight  of  the  fluid  itself.  Suppose  that 
we  have,  anywhere,  steady  motion  of  water.  Con- 
sider a  pound  of  the  water.  What  is  It*  total  store 
of  energy 

1.  It  IS  A  feet  above  some  datum  level.  Then  if 
one  pound  of  water  ever  were  allowed  to  fall  to  the 
datum  level,  it  would  do  A  foot-pounds  of  work  in 
falling.  Kemomber  that  the  mechanical  energy 
stored'  up  in  a  miller's  dam  is  simply  the  weight  of 
the  water,  multiplied  by  the  height  of  the  water 
through  which  it  can  fall.  Of  course,  if  any  other 
volumetric  force  acta  on  the  pound  of  water,  this 
will  constitute  another  store  of  potential  energy.  I 
am  supposing  that  tbe  weight  of  the  water  is  the 
only  volumetric  force. 

2.  As  the  motion  is  steady,  if  the  water  is  at  a 
place  where  pressure  Is  p  pounds  per  square  inch, 
it  possesses,  in  virtue  of  the  fact  that  the  motion  is 
is  of  a  steady  character,  the  store  2-3  ;  foot-pounds 
of  energy. 

3.  As  tho  water  is  in  motion,  if  v  is  its  velocity  in 
feet  per  second ;  as  its  mass  is  1  f  Ji'2,  w*  know 
that  its  kinetic  energy,  or  energy  of  motion,  is 

I  •  r,  uh  of  tho  square  of  the  velocity. 

Tbe  following  table  shows  the  relative  values  of 
A  and  u  and  s>,  if  we  wish  to  convert  one  of  these 
fermB  of  energy  into  another.  Thus  tbe  energy  due 
to  a  difference  of  level  ot  2-3  feet  is  equivalent  to 
tbat  due  to  a  difference  of  pressure  of  lib.  per 
square  inch,  or  to  that  due  to  the  velocity  of 

II  18  feet  per  second. 

Difference  ot  level.     Pressure.  Velocity. 
2  3  ft.  lib.  par  tq.  in.    1218ft.  per  sec. 

16  I  ,.  7      „      ,.     32  2   „  „ 

34  „  14-73  „  „  46  7  „  „ 
64'4  ,,  28      ,,       ,,      64  4    ,,  ,, 

Now,  1  shall  not  suppose  that  the  pound  of 
water  ha*  any  other  stores  of  energy  than  these. 
Remember  that,  as  it  is  compressible  to  some  ex- 
tent, it  may  bavo  a  store  as  tbe  mainspring  of  a 
clock  baa.  This  store  must  always  be  taken  into 
account  when  the  fluid  is  air  or  any  other  gas.  It 
may  also  be  electrified  or  at  a  high  temperature,  or 
it  may  have  other  stores  of  energy  which  I  am 
neglecting.   Merely  think  of  these  three  stores. 


Pressure  energy  due  to  the  unchangeaMenea*  of 
things.  Kinetic  energy  due  to  its  actual  motion. 
Now,  whit  I  want  you  to  remember  carefully  is  the 
fact  that  thla  pound  of  water  retains  all  of  this 
energy  except  what  it  loses  in  friction.  It  is  only 
wben  water  has  part  of  it*  energy  in  tbe  shape  of 
kinetic  energy— only  wben  it  is  in  motion — that  it 
loses  any  part  of  it*  total  store. 

Consider  a  lake  of  water  at  rest.  Consider  a 
point  A,  and  somewhat  below  its  level  another 
point  B.  A  pound  of  water  at  A  has  the  eame 
store  of  energy  as  if  it  were  at  B  In  neither  case 
is  there  any  energy  of  motion.  The  store  of  energy 
at  A  is  merely  due  to  height  above  some  datum  and 
the  pressure  per  square  inch  at  A.  Now,  if  a  pound 
of  water  gats  from  A  to  B,  it  lose*  potential  energy 
h  foot-pounds,  if  the  difference  of  the  level  is  A 
feet,  and  it  ought  to  gain  an  equivalent  of 
pressure  energy,  and  the  gain  of 
we  have  air 
square  inch. 

gain  of  pressure,  then  there  is  a  gain  of  [ 
energy  uf  34  foct-peunds:  that  is,  there  ia  a  pres- 
sure at  B  of  31  -4-  2'3,  or  14  731b.  per  square  inch 
greater  than  the  pressure  at  A.  This  is  an  increase 
of  pressure  called  one  atmosphere.    In  still  water 

for  every  31ft.  of  descent. 

{To  if  eontwutd). 


•  si     uugui      *\j     B£  save  aa     *e  as     mjDirssiws*  v* 

nergy,  and  the  gain  of  pressure  ia,  a* 
Jready  seen,  simply  A  /  2  3  pounds  per 

•h.    Thus,  if  A  ia  34ft.  and  p  b  the 


TESTING  BATTERIES   OF  LOW 
UFSISTANCE-* 

THE  practical  difficulties  which  are  found  to 
exist  in  carrying  out  the  ordinary  battery  re- 
sistance testa,  when  these  teats  are  applied  to  the 
measurement  of  batteries  or  accumulators  of  low 
resistance,  are  being  continually  experienced  ;  some 
method,  therefore,  of  overcoming  these  difficulties 
may  prove  useful.  One  fruitful  source  of  error  is 
no  doubt  imperfect  connections  from  the  terminals 
of  tho  various  cells  not  being  properly  cleaned  or 
screwed  up,  whilst  tbe  resistance  of  the  connecting 
wires  themselves  may  introduce  an  error  which 
cannot  be  ignored  when  the  resistance  of  the  cells 
is  excessively  small ;  for  instance,  the  resistance  of  a 
single  cell  of  an  acnumulator  may  be  as  low  aa  -001 
ohm,  tbat  is  about  the  resistance,  of  12  inches  of 
copper  wire  of  No.  13  B.W.O.  or  l-10th  in.  dia- 

caution*  bave^beeii' taken  so  as  to  avoid^ch'erTore 
as  the  foregoing  we  are  confronted  with  other  diffi- 
culties. It  is  pretty  generally  known  by  those  who 
have  had  to  make  practical  measurements  that  in 
order  to  take  battery  tests  with  anything  like 
accuracy,  it  is  necessary  that  one  measurement  be 
made  with  the  battery  connected  to  a  resistance 
approximately  equivalent  to  the  resistance  ot  the 
battery  itself ;  thus  in  tbe  well-known  "  half  de- 
flection "  method  we  first  connect  the  battery  to  a 
galvanometer  of  very  low  (and  consequently  negli- 
gible) resistance,  and  then  having  noted  the 
deflection,  we  introduce  into  the  circuit  a  resistance 
sufficient  to  reduce  the  deflection  to  that  point  which 
indicate*  that  the  current  flowing  in  the  circuit  ha* 
been  halved  in  strength  ;  when  thi*  is  the  case  the 
resistance  added  in  the  circuit  i*  the  resistance  of 
the  battery.  Instead  of  reducing  the  current  to  one- 
half  strength,  it  ia  sufficient  to  introduce  sufficient 
resistance  in  the  circuit  to  produce  a  decided  dimi- 
nution in  the  deflection,  and  than  from  the  true 
deflections  observed,  and  the  resistance  added  in  the 
circuit,  the  resistance  of  the  battery  can  be  deter- 
mined by  a  simple  formula. 

Another  well-known  method  is  to  charge  a  con- 
denser from  the  battery,  and  then  to  note  the  dis- 
charge ;  a  second  discharge  is  then  taken  with  the 
battery  shunted,  and  then  the  resistance  of  the 
battery  is  determined  by  a  simple  formula.  Now, 
in  order  that  any  of  these  methods  may  be  accurate, 
it  ia  very  necessary  that  the  reduced  deflection  be  a 
decided  one.  Per  instance,  if  tho  first  deflection  (oa 
a  Thomson's  galvanometer,  say)  be  200  divisions, 
then  the  reduced  deflection  should  not  be  leas  than 
150  divisions,  and  preferably  it  abould  be  as  near  to 
100  divisions  as  possible.  Assuming,  however,  that 
150  divisions  is  sufficient,  then  thi*  will  mean  that 
the  battery  is  shunted  by  a  resistance  equal  to  three 
times  the  resistance  of  the  battery.  Now,  supposing 
we  tried  to  test  a  single  cell  of  an  accumulator 
having  a  resistance  of  -001  ohm  by  this  method, 
then  wben  the  shunt  Is  " 
current  t 

2  volte 

•001  +  -003° 

a  current  sufficient  to  fuse,  or  at  laaat  s 
(and  therefore  change  the  resistance  of)  a  r 
coil,  even  it  the  latter  be  vos 
and  be  only  connected  to  the  battery  for  a 
short  period  of  time. 

In  order  to  reduce  the  strength  of  the 
flowing  in  the  circuit,  either  the  resistano 
latter  must  bo  increased  or  the  ele 
must  be  diminished.     By  the  following  simple  ex- 
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pedient  we  oan  effect  the  required  result :  Take  1 1 
and^irio^tbraui'tw^ 

and  then  connect  op  the  two  set*  in  series,  bat  in 
inch  a  way  that  the  negative  pole  of  one  set  be  eon* 
~  to  the  negative  pole  of  the  other  aet,  then  by 
rornt,  aince  the  two  eeta  oppoee  one 
electromotive  force  of  the  whole  eom- 
i  will  not  be  that  of  Ueelle.  bat  of  G-5or 

I  oell.   Tbu*  we  bare  a  battery  with  a  resistance  of 

II  cells,  bat  with  an  electromotive  force  of  1  only. 
If  we  make  a  tost  with  such  a  battery  or  accumu- 
lator in  the  manner  last  indicated,  then  the  shunt 
which  would  be  used  would  have  a  reaiataoce  of 
11  X   003  -  033  ohms,  and  the  current  flowing 

tit  would  be 

-  voU* 

•Oil  +    033=  '  '  5  amperes. 


BELT8-* 

AS  leather  belt*  and  iron  pulleys  are  the  most 
extensively  need,  the  remarks  in  this  article 
are  confined  to  them.  The  driving  power  of  a 
belt,  independently  of  mere  strength  of  material, 
depends  simply  upon  the  resistance  to  slipping,  or 
to  the  friction  between  the  belt  and  the  pulley  rim, 
and  this  resistance  depends  in  turn  very  largely 
upon  the  character  and  availability  of  the  aur- 
faoee  of  both  the  belt  and  the  pulley.  The  surface 
of  the  bait  mutt  be  sufficiently  true,  or  flat,  to 
insure  as  nearly  as  practicable  a  bearing  over  the 
entire  area  supposed  to  be  In  contact ;  the  belt 
surface  must  be  elastic  enough  to  admit  of  its 
dinging  to  the  beat  advantage  to  the  pulley  ear. 
face,  and  the  elasticity  in  the  direction  of  iho  strain 
muit  be  small. 

lor  east-iron  pulleys  there  is  no  surface  so  good 
as  that  left  by  the  broad  tool  coarse  feed 
the  pores  of  the  iron  being  left  as 
possible.  On  such  a  surface  the 
opportunity  to  take  a  much  better  hold  than  upon 
a  polished  surface.  No  pulley*  have  such  a 
brilliant  polish  as  those  upon  which  the  belts  have 
been  running  for  a  long  time;  the  pulley  face 
Anally  becoming  literally  burnished  by  the  slight 
bat  inevitable  slip  inherent  in  the  belt  system  :  the 
slip  increasing  gradually  as  the  pulley  become* 
smoother.  It  would  pay  to  put  these  bright 
pulleys  into  the  lathe  and  ran  a  coarse  light  cu 


a  proper  belt  and  a  do- 
r  resistance  is  governed 
.    .  :.,  the  angle  of  contact, 

and  the  pressure  caused  by  the  tension  of  the  belt 
There  has  betii  considerable  discussion,  frorn  time 


Th*  figure*  in  third  column  express  in  decimals 
of  a  pound  the  resistance  to  slipping,  or  angular 
friction  per  square  inch  of  contact.  The  figures 
are  given  for  a  speed  of  from  2,000  to  4. .100  feet 
per  minute.  The  same  result*  in  power  could  be 
obtained  at  800  or  1,000  feet  per  minute,  by  in- 
creasing the  tension  of  the  belt  so  as  to  produce 
three  timet  the  resistance,  but  this  would  bo  fouud 
to  be  unprofitable  by  reason  of  rapidly  increased 
belt  wear,  and  also  of  additional  friction  upon  the 
journals.  The  tension  neoessary  to  produce  the 
friction  indicated  in  the  table,  is  so  moderate  in 
extent  that  the  Sin.  and  Sin.  belts  could  be  "  thrown 
on  "  by  band :  and  it  would  only  be  neoessary  to  lis, 
or  to  use  belt  damps  upon  th*  larger  ones  on 
account  of  their  weight  With  a  reasonable  dis- 
tance between  oentres  of  shafts,  sar,  from  30ft  to 
60ft.,  the  belts  will  furnish  sufficient  working 


pressure  by  their  weight  alone,  if  drawn  op  within 
a  few  inches  of  a  straight  line  when  at  rest  Whan 


operated  uudrr  conditions  implied  by  the  table,  the 
larger  belts,  if  horizontal,  may  be  made  endless, 
and  will  run  for  years  without  any  perceptible 


bdt  is  given  an 


Allowing  that  we  hi 
sirable  pulley,  the  fricti 
mainly  by  two  things 


to  time,  concerning  the  angle  of  contact;  but  I 
will  rest  my  case  in  this  direction  u . 
that  the  driving  power  of  a  belt. varus  as  the 
square  of  the  augle  of  oontect  with  the  pulley. 
In  regard  to  the  pressure  caused  by  tension,  the 
question  betwem  wido  atd  narrow  belts  cornea  in 
for  a  settlement,  and  I  shall  settle  it  (for  myself) 
by  deciding  that,  with  diameter  of  pulley  and  speed 
the  same,  the  wide  belt  will  drive  the  meat,  airni.lv 
because  a  belt  in.  wide  will  pull  twice  as  much  aa 
a  bdt  lin.  wide.  In  other  words,  two  lin.  belts 
running  tide  by  tide,  or  one  2in.  belt  running 
alone,  will  afford  twioe  as  much  pulley  contact, 
twice  aa  much  pressure  upon  the  pulley,  and  twice 
as  much  section  to  pull  with  as  a  liu.  belt,  the 
strain  per  unit  of  width  being,  of  course,  the  same 
in  each  case. 

The  accompanying  tthlo  set*  forth  a  simple 
manner  of  calculating  the  power  that  can  be 
transmitted  by  different  leather  belt*. 

Width 

•f 
Belts. 

in. 

6  . 

8  . 
10  . 

8  . 
10  . 
12  . 

u  . 

16  . 

\l : 

22  . 

24  . 

26  . 

28  . 

30  . 

36  . 

40  . 

48  . 

£6  . 

30  . 

36  . 

42  . 


*  By  Ceua.  A.  Hsot*  in  the  -lai.ncua  Jfaes  suf. 


To  estimate  from  the  table  the  power  transmittal 

by  a  belt,  first  ascertain  the  area  of  the  surface  of 
contact  between  belt  and  parley,  by  multiplying 
the  length  in  iachea  of  the  arc  of  contact  around 
the  pulley-rim  by  the  width  cf  the  required  belt ; 
this  give*  the  square  inches  of  contact.    In  the 


Resistance 

Diam.  of 

Leather. 

per  sq.  in. 

Pulley  de- 

of Contact 

sirable 

lb. 

in. 

Single 

•  •  *  • 

•70 

....  12 

»i 

■  •  ■  * 

•7n 

....  10 

•  •>*• 

•G.J 

  20 

Double 

.... 

1'0 

....  30 

>t 

•  a  ■  a 

84 

....  30 

ii 

•  •  •  • 

•«0 

  30 

•  » 

-  •  .  • 

75 

....  30 

70 

» 

•65 

....  36 

tt 

**>*>« 

■m 

....  40 

it 

*  *  *  • 

....  44 

it 

•AG 

....  tt 

l> 

•  •  •  a 

•w 

....  42 

tt 

*>*>•*> 

•M 

....  56 

i» 

•40 

....  60 

it 

•48 

  72 

it 

•45 

....  8.1 

it 

•45 

....  06 

•45 

....  112 

Treble 

■10 

....  72 

ii 

•  *  •  • 

•50 

....  72 

it 

*  s  •  s 

<M 

....  81 

H 

■  »  •  • 

•50 

....  96 

it 

...  a 

•50 

....  m 

r  i  c  a 


r  i  C.I 


third  ouiuruu  from  the  left,  opposite  the  belt  under 
consideration,  we  find  the  resistance  in  decimals  of 
a  pound  per  square  inch  of  contact ,  multiply  this 
figure  by  the  rquaro  inches  of  contact  already 
fouud,  and  the  result  will  be  the  fovre  moved  by 
tbe  belt ,  multiply  this  force  by  the  speed  of  the 
bdt  in  feet  per  minute,  and  we  have  the  foot- 
pound* tranamitted,  which  divided  by  33,000  will 
give  the  h.-p. 

It  will  be  observed  in  the  third  c.lumn.  that 
the  resistance  per  square  inch  of  contact  decreases 
aa  the  belt  is  widened.  This  is  because  it  is  calcu- 
lated to  run  the  wide  belts  a  little  slacker  than  tbe 
narrow  one*,  on  account  of  tbe  general  fact  that 
with  most  materials  the  larger  the  piece  the  less 
the  proportionate  value.  The  wider  the  belt  cut 
from  hides,  tbe  more  chances  there  are  of  weak 
places;  and  the  wider  the  joints  at  the  lap*  (not 
length  of  lap},  the  more  chance*  against  a  good 
job. 

The  fourth  column  indicates  the  least  desirable 
diameter  of  pulley  to  use  with  each  width  of  belt 
The  Gin.  or  Sin.  belts,  for  example,  nvght  he 
strained  up  to  drive  upon  pulleys  of  6in.  diameter  : 
but  in  order  to  obtain  the  driving  force  upon  so 
■mall  a  pulley  neceseary  to  orierato  such  belt*  up 
to  what  they  should  be  capable  of,  they  would 
have  to  be  (trained  up  too  tightly.  In  this  con- 
nection the  idea  suggests  itself  that,  if  fan  and 
blewer  manufacturers  could  devise  some  means  of 
getting  their  blast  wheel*  op  to  speed  without  em- 
ploying such  email  pulleys,  they  would  confer  a 
ole-sing  upon  manufacturers  generally;  but  1 
suppose  they  will  argue  that  people  ought  to  buy 
larger  blowers.  They  provide  means  for  using  two 
belt*,  but  two  belt*  driving  the  same  shaft  are  not 
vary  desirable.  If  the  work  is  light  enough  to 
enable  them  to  work  rmoothly  snd  continuously, 
one  belt  will  probably  do  the  work,  and  there  will 
then  be  one  less  bdt  to  care  for.  If  a  pair  of  belt* 
are  working  hard,  the  difference  in  their  elasticity 
will  cause  more  or  let*  trouble  and  loss  of  power, 
and  the  chances  of  stoppage  of  the  machines  are 
greatly  increased.  All  things  considered,  tho  best 
belt  practice  i*  decidedly  in  favour  of  Urge  pulley 
diameter,  and  comparatively  narrow  bdU  running 
at  high  velocities. 

Tbero  is  a  loss  of  potitirentt*  of  motion  of  prob- 
ably nut  less  than  two  per  cent  under  the  best 


conditions,  due  to  slip  and  elasticity  of  tho  leather, 
so  that  in  calculating  apeeda  through  several  lines 
of  shafting  driven  one  from  the  other,  allowance 
must  be  made  by  adding  the  percentage  of  loss,  as 
determined  by  tbe  circumatances.  to  the  required 
speed  in  eaeh  successive  line.  It  is  impostinle  to 
run  the  driven  shaft  up  to  100  per  (tit  cl  the 
driver,  for  the  reason  that  tbe  belt  goes  on  to  the 
driven  pulley  in  a  slack  state,  and  comes  from  it 
in  a  *tjetchtd  condition,  owing  to  the  difference  in 
•tram  between  the  palling  and  the  slack  aides  of 
the  bdt  so  that  tho  belt  leave*  tbe  driven  pulley 
at  a  saiface-apted  a  trifle  greater  than  that  of  the 
rim  of  tbe  pulley,  and  goes  ou  to  the  driver,  if  ni  slip 
occurs,  at  a  speed  equd  to  that  of  the  drying  rim, 
but  leaves  it  at  a  trifle  dower  speed.  This  effect 
is  sggravated  by  exoesdve  dasticity  in  the  bdt,  so 
that  the  more  ngid  in  substance  a  belt  can  be,  and 
still  retain  sufficient  olastid'y  to  prevent  sheck,  tbe 
better. 

In  calculating  power  transmitted  hyaheltitu 
only  necessary  to  consider  the  smallest  of  the  two 
pulley*  connected ;  and  for  ordinary  case*,  where 
uo  measurement*  of  the  arc  are  made,  it  may  be 
assumed  that  the  averag«  contact  it  i-lOth  of  tho 
pnll.v  eircumferenc*.  Tbe  following  formula 
expresses  tho  operation  in  which  formula:  — 

D  =  diameter  of  pulley:  W  .;  width  of  be  It ; 
T  -  decimal  in  the  table  ;  F  —  fist  travelled  per 
minute.       ^  ^  ^ 

<„      x  W.TP. 

SV    TT  TJ 

3J.UUU  ■ 
If  it  i*  desired  to  be  exact,  and  tbe  sngls  cf 
contact  can  be  ascertained,  whatever  fraction  re- 
preaents  it,  must  be  used  in  place  of  the  one 


SCIENTIFIC  NEWS. 
— »♦» 

'PEE  death  is  announced  of  Fiiedrich  Wnhier. 
X  the  distinguished  chemtet  and  professor  of 
tbe  tcience  at  Gottingen.  Bji»  "«**"  Frenkfort- 
on-tbe-  Main  in  ldOO.  the  deceased  s  ited  as  pro- 
fessor of  chera'mry  in  the  Softool  of  Trades ,  it 
Berlin  from  1827  to  1831,  and  since  1836  has 
•  xpeiimeuted  with  great  sucores  at  Cottingen. 
He  was  tbe  discoverer  of  aluminium,  did  som-- 
iUustrious  work  with  Iv.ebig  in  the  risld  of 
organic  chemistry,  wrote  several  will-known 
textbooks  and  treatise*  on  bis  epecial  science,  and 
fur  the  last  4 1  years  has  edited  a  chemical  aad 


The  death  is  also  annormetd,  at  the  early  age 
of  13  years,  <f  George*  I^lancti-,  the  inventor 
of  the  well-known  gnlvanin  cell.  He  quitted 
the  sorvice  of  the  Eastern  Railway  Con  psny 
about  1S67  to  devote  himself  U>  hi*  itacaxchts  or. 
the  peroxide  of  tnangauew  oell*. 

Tho  Etrl  of  Aberdeen,  General  Sir  Alexander 
Gordon,  M.P.,  Dr.  Siemens,  the  Pee-idrnt  tf 
the  British  Asaocialior. ,  and  other  distinguished 
porcine,  witnessed  on  Tu«»dey  tho  opeiation  of 
laying  down  tho  pipes  and  tanks  attb-  harbour 
entrance  of  Aberdeen  for  tbe  purpose  of  DwMtajC 
into  permanent  use  the  practice  of  pouring  til 
on  the  ester  to  calm  it  in  »tor»ny  weaihe-,  and 
thus  fsciliato  the  entrance  of  vesseU.  It  will 
b '  some  time  before  all  the  pipe*  are  laid  and 
the  arrangements  completed ;  but  the  work  is 
being  oarefully  done,  as  Mr.  Shields  is  confident 
of  ite  success.  The  material  u-id  is  common 
fl.h  oil,  obtainable  at  a  very  cheap  rate.  The 
only  difficulty  that  present*  itself  is  thtt  the 
pipes  will  be  an  obstruction  to  dredging  opera- 


Dun  E.it  Circular  No.  57  coot-ins 
and  cphemeria  of  Barnard's  comet,  computed  by 
Mr.  S.  C.  Chandler,  jun.,  from  oWr  vat  ions 
made  on  S.pt.  13,  14.  and  16.     T  =  ISM, 
Nov.  S-S4  O.M.T.  5  w-Q  21ft1  11 ;  8  241'" 30"; 
i  83°  27"  (mean  rquinox  1882) :  log.  ?  0  07862. 
Ephemori*  for  Washington  midnight:  — 
R  A.  Dfc. 
Sept.  IS    7b.  40m.  16*.  +  6>  3S' 
„   29   7    49  2  » 

Oot.    3    7    57     40    -  2  3S 
It  is  increasing  in  brightness. 

A  telegTsm  recrtved  by  th«  Brazilian  Sub- 
marine Telegraph  Co.  states  that  a  oimet  wave 
seen  by  Captain  Markhun,  of  H  M  8.  Triumph, 
on  the  12lh  inst...  which  is  prob.bly  that  an- 
nounced by  M.  Crul*.  A  letter  which  appeared 
in  the  Stottmaii  of  the  25th  inst.  ov»r  the  initials 
*'C.  P.  S."  contain*  some  remarkable  state- 
ments, amongst  them  tho  announcement  that 
P-of.  Lewis  Bits*  has  concluded  that  the  comet 
of  "last  Monday' 
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by  M.  Crul.)  U  the  comet  of  1S30  and  1843 
Assuming  that  tho  comet  ha*  thus  returned 
within  two  years,  the  writer  proceed*  :— "  Who 
can  say  whether  it  may  not  be  baok  again  from 
•pa*-*  In  a  few  month*;  aod  then,  not  merely  to 
graze  close  pan,  but  actually  fall  into,  the  sun, 
whicH  ia  ao  evidently  increasing  it*  hold  upon  it 
at  every  revolution?    Wneref to  we  may  be 

will  be  prolu-ted  when  such  an  event  takes 
place  in  thj  aolar  *y»l:m  »«  as'rnno-ners 
hav«  hitherto  only  diataotly  speculated  on,  and 
re  ia  known  to  havo  ever  bsheld." 


D-  do  B  ill  discovered  a  smill  planet  (No.  230] 
at  B-Jthkamp  on  the  3rd  intt. 

It  ia  *ta»ed  that  Mr.  Werd*rman  ha*  made  a 
sreat  discovery  in  c->nnrction  with  electric 
lighting  by  menu  of  incandescent  lamp*.  He 
dispenses  wi'h  the  vacuum  because  he  uses 
siliciurn  in  pUc>  of  carbon.  Silicon  or  ailioium 
can  be  obtained  in  two  distinct  f»rma— the 
arnirphou*  ami  the  crystalline.  Amorphous 
silicon  is  a  powder  of  a  dull  brown,  whioh  burns 
b-iliUntly  when  heated  in  air.  If  heated  in- 
tensely in  a  closed  platinum  crucible,  the  powder 
with  a  traoe  of  hydrogen,  shrink*  con- 
*'y,  and  is  changed  in  a  remarkable 
a*  regard*  its  properties.  It  is  now 
crystalline  silicon,  which  may  t»  heated  in 
oxygen  without  taking  fire,  and  which,  unlike 
the  amorphous  form,  is  a  conductor  of  cleetrioity. 
Toe  silioon  can  be  fused  into  bars,  aod  in  that 
ehano  could  be  hoatcd  to  whiteness  without 
undergoing  any  chanire  in  air  :  In  n  c  probably 
its  proposed  use  by  Mr.  Werdennau. 

In  reference  to  M.  Du  Moneel's  article  on  the 
chronolosrv  of  telephonic  di-c  >v.  rie*  (p.  584. 
Vol.  XXXV'.},  our  attention  ht«  b*n  drawn  to 
t lis)  following  wbioh  appeared  in  the.  Operator  for 
Nov.  1,  1SS  ),  and  whioh  can  ho  v  rifled  by  re- 
to  the  record*  of  the  the  Uuited  States 


-  April  Hth.  1*77.  Mr.  Rrtlinsr  fll  d  .  clv„.  jn  ,], 
1' stent  oc!i<*  si  \V«»hrojrtan,  describing  to-  onuict  tcl-- 
ph  »ee.  or  mifTa-honr-, 

••April  -/Jib.  t<7.\  Mr  EIimii  filed  an  sjipjimtim  in  the 
p»Vat  i-rIt  no  L>.  bsttrrv  tran.mi't  -r 

•June  «tb.  i>-.7,  Mr.  U  rliewr  died  hi.  «ppli,-,t;<m  in 
U»  IV.-nt  <>■*■*  for  s  p,t-n'.  on    th-  ...ne  inr-n 
f  m  pt-vwu-1/  drsenbssl  m  his  c.veat  >.f  April  11*, 
rwr. 

■"  In  Orcein^.  1«77,  Mr.  Hushes  r  ramTi-1  ht<nti»-  - 
wtiti,  privately  exhibrrd  htm  mirroplooi-  iti  Ji^usrr, 
1*7S.  and  »,v*  ul»  perfects  1  infciUon  to  the  public  in 
Mir,  ISIi." 

Ezperimenta  with  the  telephone  attached  to 
a  divrr'h  head  gear  have  been  inadn  at  Sunder- 
land, in  one  of  the  docks,  and  also  at  the  North- 
west Coast  Exhibiiion  in  the  diving-tank  Toe 
-    of  c*bl«j  wa«  600  yards.  Conversation 

as  h*. 

W«  have  received  a  syllabus  of  the  evening 
classes  held  in  connect  cm  with  the  Polytechnic 
Younff  Men's  Christian  Institute,  and  find  that 
in  addition  to  a  full  list  of  science  and  art  sab* 
jeet»,  including  vocal  and  instrumental  music, 
there  are  a  number  of  practical  trade  classes  and 
technical  classes  at  which  Instruction  is  given 
to  members  and  nou-memb^rs  for  small  fees. 

betwocn  the 
.  yment  of  3s 

p»r  quarter,  have 
reavdiug,  chess,  ica.,  rooms, 
entertainment*  given  duriug  tho 

T  ie  ioaugural  meeting  of  the  sixth  winter 
•esisian  of  St.  Mark's  Technical  OHego  for 
C>achmakers,  Oeorge-stree*.  Orosvcnor- square, 
wil'.  be  held  on  Wednesday,  G;l,  4,  at  7.30  p.m. 

At  the  Social  8-icmrc  Congress,  Mr.  R. 
H-unilton,  secretary  to  the  Kduna'ion  Depart- 
mei.i,  read  •  paper  "  On  the  Endowrarnt  of 
K-searcb,"  in  which  he  stated  that  the  method 
of  Sute  grant*  in  aid,  dispensed  through  the 
agency  ot  existing  societies  and  learned  bait's 
wtiuhtl  earned  a  title  to  public  oonfiience. 
might  be  most  largely  developed  with  the 
orrateat  ad'antago.  Ia  the  course  of  thodis- 
cussi  m  Mr.  Walter  Wosj  stid  that  what  wa* 
wanted  was  D wards  for  souietliing  dons,  not 
payment  for  something  to  be  done.  He  regarded 
the  agitation  for  the  tndowmcnt.  of  research  as 
a  new  form  of  alms,  begging  or  charity  hunting.  I 
By  ecdowtn-nts  ihn  d<>>.r  wo;ild  be  opened  to ' 
j  jtibery  on  a  moit  gigan'.ie  scale. 

In  the  Amtriivi*  Journal  ef  Scitr.ee  for  this' 
an  nth,  Mr.  K.  Urluu  rays,  that  in  examining 
-I  a  mtor.*oope  some  fragment*  of  the  Devo-  I 


The  institute  I*  for  young  m*n 
ag»>s  of  16  and  23,  who,  for  a  pa 

m  U  the  library 
1  the  cnocrts  anc 


nian  and  Rub-Carboniferous  black  shales  of  Ohio, 
ho  found  many  of  them  covered  and  filed  with 
translucent  disci,  ranging  from  1- 100th  to 
I- 200th  of  an  inch  in  their  largest  diameters. 
The  d'soe  have  a  decidedly  resinous  appearance, 
but  they  yield  bat  slowly,  if  at  all,  to  ordinary 
sol  rente. 

Mr.  M.  K.  Jeaeup  has  presented  the  neoe*»arj 
fund*  to  the  American  Muieum  of  Natural  His- 
tory for  making  a  full  collection  of  tho  420 
varieties  of  tree*  growing  in  the  Tutted  Sr.ate«. 
About  SS0  specijicns  have  already  been  col- 
lected. 

Ths  plan*  fur  the  new  main  building  for  th« 
Hygienic  Exhibition  in  Berlin  have  been  pre- 
pared by  Herr  Kyllmaan.  The  building  will 
ba,  in  oulliae,  muoh  like  that  destroyed,  but 
considerably  larger.  It  will  be  thoroughly  fire- 
proof, being  constructed  of  iron  and  glass,  and 
t  in  fl  >or  cemented.  The  structure  is  to  be 
completed  by  l«t  April,  1S83.  Applications 
of  intending  exhibitors  matt  be  made  before 
15th  Ojtober  next. 

In  microacopio&l  eximinations  of  m'tala, 
especially  iron  and  steel,  it  U  desirable  to  have 
an  instrument  with  which  large  pieces  may  be 
examined,  a*  it  is  often  inocoveoi^nt  to  detach 
sma'l  pieces  for  the  purpose.  F  .r  various  other 
observations,  great  mobility  in  the  instrument 
i<  an  advantage.  With  this  view,  H  it  Martens, 
of  Berlin,  ha*  contrived  a  microscope  of  the 
following  form  :  There  U  a  solid  sqnare  cast-iron 
base,  with  a  hemispherical  object- table,  also 
solid,  having  a  circular  plate  which  om  be 
•crewed  more  or  lcs  deeply  info  it.  Thu  hemi- 
xpbere  tnnre»  frocly,  yet  stickH  easily  in  any 
position,  in  a  greased  cup  in  the  base.  The 
mivrosoope  proper  is  supported  from  the  side  of 
the  base  by  moans  of  a  bent  metal  lie  piece,  and 
two  ball-and-socket  joints,  with  fixing  screws. 
No  illuminating  lens  ia  used,  as,  with  the 
small  power  employed,  it  i*  sufficient  to  turn  the 
object  well  1 1  the.  light,  and  the  arrangement 
makes  this  easy.    Three  magnifying  powers  are 

Srovided,  andtheobj  ct-glas*  is  protected  fmm 
uet,  &<;.,  by  a  pUno  parallel  glass  lens.  The 
instrument  (uf  which  an  account  appears  in 
Dingier'*  JvHrnal)  is  made  bv  Franz  Schmidt  and 
Haeusch,  Stsdlsobeiber-atnaae  No.  4,  Berlin. 

A  simple  creamer,  devised  by  M.  Fouchier,  has 
recently  attracted  some  notice  in  France.  It 
act*  on  the  siphon  principle.  An  elongated  tin 
vessel,  narrowing  downwards,  holds  the  milk,  and 
u  siphon  is  supported  on  tho  edgo  so  that  the 
smaller  branch  descend*  to  the  bottom.  The 
and  the  skim  milk 
suction  of  an  attached 
and  the  fl  >w  pro- 
ceed*. The'cream,  too  thick  to  rise  it.  the 
siphon,  remain*  in  the  vessel.  The  siph  n  is 
easily  cleaned  with  hot  water. 

Before  the  adoption  of  rifled  cannon  with 
oblong  projectiles,  several  eminent  artillerist* 
unnoaived  the  idea  that  good  elf  ots  might  be 
obtained  with  a  dlso-shaped  projectile,  having 
a  rotation  about  it*  axis  of  flgu'e,  and  fired  so  as  to 
present  its  equatorial  surf  ace  to  the  air.  .Experi- 
ment* were  iudeed  made  in  France  not  very  long 
ago  with  a  portable  arm  and  dUeoid  projectiles. 
The  chief  advantage*  hoped  for  were  attenu- 
ated air- resistance,  great  stability  of  tke  axia  of 
rotation,  and  consequent  aoenracy,  penetrating 
power,  Ax.  A*  these  advantages  were  largely 
tiod  with  oblnng  projectiles,  the  matter dropp-d. 
In  the  Bene  d"  srUtltrte,  however,  Capt.  Chapel 
ha*  lately  called  attention  to  •  new  property  of 
these  discoid  projectiles,  and  thinks  it  might,  in 
some  case*,  prove  valuable.  This  is  a  tendency 
in  the  descending  path,  return,  and  to  strike 
ths  ground  at  an  angle  above  W- .  In  this)  war. 
artillery  placed  opposite  a  line  of  defence,  would 
be  able  to  strike  the  defenders  from  behind,  aod 
the  ordinary  method*  of  defence  would  require 
modification. 

The  Gulf  Stream  has  lately,  it  is  known,  been 
a  subject  of  speculation.  Some  variations  in  iU 
ourse  have  been  supposed  to  uco-.uti'.  for  the 
-hifiiog  about  of  certain  fish  species.  M. 
Blavier  attributed  it*  recent  difl-etione  (as 
supposed)  to  lessened  power  of  the  polar  current 
to  turn  it  southward.  Hecfntly,  in  a  l>-tter  to 
the  Awtiatum  client' rifws  d*  Frame*,  M.  Sac? 
makes  the  singular  prediction  that  some  day  the 
slow  but  sure  work  of  the  madrepore  will  have 
connected  Cuba  and  Florida ;  the  tesult  being, 
to  impede  Itbe  outflow  of  the  Gulf  Sttram,  so 
that  it  will  hardly  reach  • 


smatier  oraucn  aescenua  to 
long  branch  being  stopped, 
brouglf.  into  the  siphon  by  *t 
tube,  the  stopper  is  remove* 


lie  also  thinks  the  work  of  this  small  organism 
may  even,  in  time,  effect  a  displacement  of  the 
earth's  axis  of  rotation.  Criticising  these  views 
in  an  Italian  journal,  Prof.  7.  ma,  of  Palermo, 
considers  M.  Saco  exaggerate"  in  respect  of  the 
second  point,  the  material  accumulated  by  the 
madrepore  being  so  light,  and  not  rising  above 
sea- level.  He  thinks  the  ultimate  junction  of 
Florid*  and  Cuba  very  probable  ;  but  that  the 
Gulf  Stream  would  not,  therefore,  necessarily 
be  deflected  (nor  even  if  the  whole  of  the 
Greater  and  Less  Antilles;  were  united  by  the 
madrepore) .  A  great  part  of  the  water  of  the 
stream  o  men  from  the  Fi|aatorial  current,  which 
doe*  not  enter  the  Caribbean  Sea.  If  the  present 
direction  of  the  Gulf  St  ream  were  regulated  by 
a  twist  given  it  in  the  Gulf  of  Mexico,  it  would 
not  bathe  European  shores,  but  would  traverse 
the  region  of  the  Sargasso  direct  to  Africa..  If 
the  Florida  channel  were  blocked  the  current 
would  not  enter  the  Gulf  of  Mexic\  bnt  issue 
south  of  Cabs,  or  between  Hayti  and  Porto  Rico, 
and  then  go  northwards  ;  or,  more  probably,  It 
would  not  enter  the  Caribbean  Sea  any  more, 
but  flow  up  the  American  coast  toward]  New- 
foundland, proceeding  thenoe  under  the  name  of 
the  Gu'f  Stream. 

Tho  French  A-«  -ciation  for  preventing  acci- 
dents fr  >m  machines  (founded  under  the  auspice* 
of  the  Mulhonse  Industrial  Society)  recommend., 
in  its  last  report,  the  suppression  of  all  circular 
»aws  in  woikshops,  where  practicable.  The 
reasons  given  are:— (1)  Circular  aaw*  are  ex- 
tremely dangerous  f»r  workmen  ;  (2)  they  require 
much  more  tore*  than  other  saws ;  (3)  they  cut  a 
broader  line,  and,  onsrqnently,  produoe  more 
wa-te.  Toe  only  advantage  in  the  circular  aaw 
is  less  cost  price  than  that  of  the  band-aaw. 

From  time  immemorial,  chemists  have  need  a 
ssnd-bath  wh-re  a  temperature  is  to  beobtalncd 
higher  than  that  of  the  boiling  of  water  or  of 
oil.  The  method  is  not  wholly  rational,  how- 
ever, sand  being  a  very  bad  <•  inductor  of  heat. 
Herr  Kristalba  ha«  lately  recommended  the  sub- 
stitution of  pounded  fragment*  of  graphite  : 
they  let  the  heat  pas*  muoh  better,  do  not 
oxidise,  and  do  not  soil  the  inclosing  vessel. 
/.  Sbttrtei  te  oommen  is  the  method  to  electricians 
who  have  to  make  researches  in  thermo-elec- 
tricity, adding  that  small  shot  of  iron  would 
nearly  serve  the  same  purpose.  For  more 
intense  beats,  it  is  known,  melted  lead  oan  bo 
used. 

The  electric  light  U  likely  to  rend«r  valuable 
service  in  submarine  operations,  as  io  exami- 
nation of  wrecks,  4o.  According  to  /.«  l.umtire 
Eteetrii/ue  the  apparatus  ( >f  the  kind)  Hiring  the 
best  result*  i*  that  devised  by  M.  Btzln.  A 
powerful  regulator  U  iucloseu  in  a  cylinder 
baring  a  glaas  plate  below  and  a  reflector  above, 
which  give*  bright  illumination  of  a  circular 
space  at  least  30  metre*  in  diameters,  but  the 
Iwht  extend*  mu:h  further.  The 
presented  in  these  oiroumati 
remarkably  fine. 

The  telephone  system  is  now  developed  to  a 
large  extent  in  Honolulu.  A  network  of  wire* 
cover*  the  island,  and  in  the  principal  town, 
which  ba*  only  14,000  inhabitants,  230  private 
bouse*  are  connected  telephooiaallr.  The 
monthly  charge  t~i  subscribers  is  only  a  few 
dollars,  and  yet  the  contractor,  who  is  a  German, 
make*  a  pretty  large  income.  His  intention  is 
to  onnect  the  whole  arcbipclaga  by  wire. 

A  r. owder-oagine  has  been  patented  in  Ger- 
many by  Herr  Beck  (and  will  be  supplied  by 
1 1  lack  (!)  and  Gillee,  of  Cologne,  next  month). 
In  it  a  piston  ia  forced  t  >  and  fro  iu  a  horiz  mtal 
c,  Under  by  small  quantities  of  powder  ignited 
on  either  side  alternately.  Powder- pans  are 
provided  on  the  bottom  within,  on  whioh,  at  the 
proper  moment,  powder  falls  through  passages 
from  two  holders,  which  ro<t  on  distrtbution- 
eliiea.  The  igniting  of  the  powder  i*  elf ected 
by  means  of  spirit  or  gas- flame  from  tho  cylinder 
cover,  drawn  in  through  an  oblique  aperture  by 
tho  suction- force  of  the  piston.  The  aaeeas  is 
regulated  by  slide*.  Tho  gases  of  explosion  arc 
expelltd  through  hole*  furnished  with  slides,  on 
return  of  the  piston.  The  heavy  residue*  are 
pushed  by  the  piston  into  bigs,  which  are 
emptied  at  interval*.  H  is  claimed  for  the  new 
motor  that,  with  small  occupied  space,  it  ia  very 
effective,  and  easily  set  at  work.  Toe  con- 
sumption of  powder  is  comparatively  small,  and 
ine  regulate*  itself.   The  danger  to 
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(  W»  do  «*l  held  mirtrh-t  nupm«alu>  for  At  rfiminu  o) 
Mr  eil  iwjilliMfcH.    T4«  Editor  rM*»r{/ai'jr  nf«r<a  iA  I  <M 


j4£  CestewratalfUHUa&oaMI  be  ttddrrni'ii  to  tXr  EotTOt  0/  Me 

tmuu  ktscuainc,  SI,  '/iwfci-.i/xl,  Ce**+t~oard*n, 
W.O. 

AU  OLafws  asd  /W-*Jlea  Ordtrt  to  U  madt  Puyal-U  u 
1.  Fuuuu  Sdwamoi. 


f  **ri"**.»**tiy*  if**ii  Is,  ieK*% 


"  I  woold  hare  ■rveryooe  write  what  he  know*,  and  M 
much  u  he  know*,  but  no  more  :  and  that  nut  In  tkia 
only,  but  In  all  other  subject* :  For  audi  a  person  mar 
bar*  aorae  particular  knowledge  and  experience  of  the 
nature  of  met  a  peraon  or  audi  a  fountain,  that  aa  tn 
other  thing*,  know*  no  Bioretbm  what  erertbody  dues, 
and  jet  to  keep  a  clutter  wltli  Uii»  Utile  pittance  of  hia, 
will  undertake  to  write  the  whole  body  of  phyncka :  a  rice 
nvvuieocea  dories  their original. " 


THE  EQUATORIAL  TELESCOPE. — THE 
SIMPLEST  METHOD  OP  MOUNTING 
AND  US1NU  IT. 

[20562.]— It  ii  a  matter  of  question  whether  at 
any  former  period  in  the  hittory  of  science  more 
f aolitiea  were  afforded  for  the  manufacture  and 
purchase  of  equatorial  teleaoopes  than  those  which 
exist  at  present  I  bat  a  difficulty  often  obstructs  in 
the  case  of  amateurs  with  regard  to  their  mountain 
and  use.  An  exaggerated  idea  seems  to  prevail 
that  it  is  absolutely  necessary  to  poaaees  a  closed 
1%  sidereal  clock,  a  transit  instrument, 
y,  and  other  appendages,  each  of 
expensive,  and  none  of  which,  in 
fact,  is  essentially  requisite ;  and  if  to  this  is 
added  the  coat  of  bringing  down  a  skilled  workman 
rota  the  maker's  just  to  place  the  instrument  in 
position,  no  wonder  that  many  are  deterred  from 
prosecuting  a  study  which,  under  other  conditions, 
they  would  be  rery  desirous  of  enjoying.  Add  to 
this,  the  variety  of  errors  of  adj ultmeut,  which 
most  astronomical  works  enumerate,  and  which 
seem  to  create  continued  difficulties,  but  of  which 
three  only  (and  these  very  simple  and  easily 
rectified)  are  found  of  importance  to  the  ordinary 
obeervsr. 

The  object  of  the  present  paper  is  to  indicate  the 


me  telescope,  witn  its  mounting  being  attachci 
the  tint  thing  is  to  place  the  instrument,  by  tl 
aid  of  compass,  with  its  polar  axis  approximately  i 
the  ptaoe  of  the  meridian,  and  derated  ss  near! 


mode  (1)  of  placing  an  equatorial  in 
(2)of  using  it  for  practical  purposes. 

The  telescope,  then,  as  ordinarily  supplied,  is 
furnished  with  two  graduated  circles,  one  for 
reading  the  declination,  and  the  other  fox 
the  hour-angle  (».».,  the  angular  distance  from  the 
meridian)  of  a  heavenly  body  A  stand  is  usually 
attached ;  but  unless  it  be  sufficiently  firm  it  had 
better  bo  dispensed  with,  and  in  its  place  a  stone 
pillar  be  substituted  of  the  shape  and  sire  .if  a 
common  gatepost,  but  which  must  be  placed  on  a 
solid  foundation  in  the  ground.  This  done,  and 
the  telescope,  with  ita  mounting  being  attached, 

the 
J  >n 
i  nearly 

as  may  be  to  the  latitude  of  the  place. 

Whan  this  is  accomplished,  with  as  much  accuracy 
as  such  a  clumsy  plan  will  admit  of,  we  are  ready 
to  proceed  to  a  more  perfect  adjustment.  A  good 
lever  watch  must  now  be  called  in  requisition,  and 
it  must  be  set  to  correct  Greenwich  tune  by  tele- 
graph at  the  nearest  post-office,  and  be  capable  of 
keeping  time  well,  at  least,  for  a  short  period.  A 
tine  day  moat  bo  chosen,  and  when  the  sun  is  shin- 
ing brightly  it  must  be  placed  (with  proper  precau- 
tion! as  to  shading,  Ac),  in  the  field  of  viow  of  the 
telescope.  A  reference  to  the  A'autintl  Almanack 
will  point  the  tun's  declination  at  that  instant  to  the 
nearest  minute  of  one  ,  and  keeping  the  sun  in  the 
centre  of  the  field,  the  telescope  must  be  shifted 
about  on  ita  bearings,  and  by  meant  of  its  adjusting 
screws,  until  the  declination,  as  shown  by  the  decli- 
nation-circle, is  made  to  coincide  with  that  shown 
by  the  Xauticai  Almanack.  This  suffices  for  the 
first  part  of  the t  rocess. 

The  next  step  requires  a  little  calculation.  The 
hour-angle,  from  instant  to  instant,  must  be  com- 
puted by  the  following  simple  example:  To  the 
Greenwich  time,  as  shown  by  the  watch,  add  or 
subtract  the  conation  of  time  from  mean  time,  as 
shown  by  the  almanac,  and  to  this  add  the  longi- 
tude (in  time)  if  east,  and  subtract  it,  if  wait.  We 
shall  thus  obtain  the  hour-angle  of  the  tun  in 
time,  and,  for  convenience,  it  it  beat  to  choose  the 
beginning  of  an  hour,  I 


e,  op  to  the  time  of 
the  tun  being  kept  tn  the  centre  of  the  field  let  the 
instrument  be  again  shifted  on  its  bearings  uutil 
the  hour-angle,  as  shown  by  the  hour-circle,  cotn- 
with  that  shown  by  the  calculation.  To  make 
irs  sure,  let  the  process  be  repeated  until  cor- 
is  obtained-i.e..  until  the  sun  retains  its 


are  tet  to 


indicated  by  the  almanac  and  calculation  respect-  | 
ively.  This  operation  may  seem  tedious  when  . 
expretsed  in  words,  but  it  really  lets  to  when  I 
carried  out  in  practice. 

The  instrument  having  once  been  truly  adjusted, 
nothing  follows  but  to  uaa  it  for  actual  observation. 
This,  of  course,  is  the  most  pleasurable  arouse-  I 
ment.  Our  first  attempts  at  ater-gaxifig  must  be 
made  in  the  daylujht.  No  closed  observatory  is 
required,  but  the  telescope  can  be  removed  from 
ita  cradle  or  attached  at  will ;  only  the  blue  clear 
sky  above  ui.  and  the  rich  perfumed  carpet  of 
Nature  spread  at  our  feet.  With  this  arrange- 
ment  these  can  be  seen  diatinctly  in  the  full  blsse 
of  day,  fivo  out  of  the  eight  chief  planets  of  the 
solar  system— vix.,  Mercury.  Venus,  Mars, 
Jupiter,  and  Saturn,  when  above  the  horixeu. 
All  the  fir»t- magnitude  stars,  and  Castor.  A Imach, 
Miz\r,  Aliieba,  and  several  more  among  the 
doublet.  The  only  difficulty  then  is— how  to  find 
them  ( 

For  this  purpose,  then,  let  the  declination  circle 
be  put  to  that  of  the  body  observed,  suppose  it  to 
be  Vega,  the  bright  star  in  the  Lyre.  The  hcur- 
augle  mutt  then  be  computed  as  follows  :— 

II.  TL.  8. 

Nearest  hour  (say)  , 

Error  of  watch  (fast)  


11) 


Greenwich  mean  time   9  67  50 

Acceleration  of  meau  tun.  vu  saderewl 

p.  V»  Xaulicul  Almanack)   1  38 

'  tira«  at  ueou    13   8  4i 


lib.  ,*•••■■••• 


•  •■ .. . .  • 


Right  i 


i  of  \ti 


tt  66  n 

I  -  32  S4J 


Hour-angle  at  lOh. 
Tune  elapsed  since  (eat) 

Hour-angle  at  10b.  1  Ira. 


,•••..**■■•■.<■••*.> 


.......... 


This  hour-angle  then  being  set  on  th 
r  Vega  it  in  the  field  of  view. 


7  22 
the  hour 

circle,  the  star 

It  is  needless  to  add,  that  such  being  the  objects 
to  be  viewed  in  the  day  time,  the  starry  heavens  at 
night  will  thine  forth  to  still  greater  advantage, 
and  any  newly-discovered  comet  can  at  once  be 
recognued  when  its  right  ascension  and  declination 
are  known.  James  Pearson,  M.A  , 

16th   Wrangler,  Trinity  College,  Cambridge, 

A,  Sept.  . 


[20663.1— Thb 

follow 

tog  are 

the  approximate 

of  tram  it  of  the  gTfrit  red 

spot  and  white 

equatorial  spot  on  Jupiter  in  October,  1882 

Day. 

Bed 

White 

Day. 

Red 

White 

toot. 

spot. 

spot 

spot. 

b. 

h. 

h. 

h. 

1 

17  .2 

14  2 

17 

10  4 

13  8 

2 

13  1 

19  7 

18 

162 

193 

3 

IB  9 

164 

19 

12  1 

16  0 

4 

14  7 

IW 

20 

17-9 

100 

6 

20  6 

166 

21 

13-7 

161 

6 

16-4 

122 

22 

196 

11-8 

7 

12-2 

17-7 

23 

1.V3 

17  3 

8 

18-0 

13-4 

24 

112 

130 

9 

13  8 

18  9 

26 

17  0 

lH-.i 

10 

19  6 

14-6* 

26 

128 

14-1 

11 

16-6 

102 

27 

18-6 

196 

12 

11  3 

16-8 

28 

146 

163 

13 

171 

11-4  ' 

M 

103 

11-0 

14 

130 

16-9 

30 

16  1 

16-6 

16 

18-7 

12  6 

31 

11  9 

122 

10 

14  6 

181 

Not.  1 

17-7 

177t 

*  The  two  spots  are  in  opposition  on  this  day. 

T  The  spots  are  in  cob  j  unction. 

It  should  be  noted  that  at  intervals  of  12  days 
tho  red  spot  (after  29  rotation!)  comet  to  the  central 
meridian  of  Jupiter  at  nearly  similar  timet,  and 
that  at  intervals  of  26  dayt  the  transits  of  the 
white  spot  (after  61  rotations)  recur  at  about  the 
same  times  as  before.  On  alternate  nights  the  red 
spot  transits  lh.  38m.  later,  while  tho  whit*  spot  is 
presented  on  U.o  CM.  lh.JOm.  Uter. 

useful  for 
some  assist 
vations. 

Bristol,  Sept.  22 
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Pos.  UO-St*,  diet.  0  66".  "elongated  only."  1879-66. 
On  July  S.  this  year,  I  looked  seain  at  -i  Core**' 
with  the  following  result :  "  IS.*!,  July  8.  Tried 
q  Corona' ;  decidedly  elongated  with  power  300,  but 
not  satisfactorily  divided  up  to  SK»>.  I  tliuk  it 
moro  difficult  than  /eta  Bcviia."  Mr.  Ha'l's  dis- 
tance for  this  latter  star  in  1ST8  35  wat  0  ui  .  In 
inference  to  ,i,  Bc.itis,  I  find  the  fallowing  :  "  18bl, 
Aug.  6  Saw  /i,  Buo-is  beautifil  y,  with  powers 
446,  640,  best  6i0,  distinctly  separated;  caie- 
fully  estimated  the  position  at  140°,  not  knowing 
I'uruhem'e  measure,  poa.  136  2",  ditt.  0  68".  1874  4 1 
Mem.  K.A.S.,  Vol.  44,  page  20'J.  I  see  in  a  letter 
dated  Aug.  18,  1680.  in  tbit  journal,  Mr.  Burnham 
states  in  regard  to  ,i  Corona,  ■'  that  the  result  of 
my  measures  on  five  nights  thit  year  it  distance 
0  46"."  George  Bunt 

Hopefield,  Atleyn-pmrk,  West  Dulwicb,  Sept.  19. 
P.S.—  I  tee  in  Month!'/  .VsffeM  for  February  this 
year.  Mr.  Hall  measured       Bcjtis.  in  1676,  Mid 
in  1879,  with  a  distance  of  0-73",  and  Mr. 
Id  1378  with  a  distance  of  0  68  . 


FLAT3  FOR  BBFLECIORS. 

[20566.]— Mb.  Homra  (20495,  p.  37)  s»ji  rightly 
that  1  could  have  said  more  than  I  did  ;  but  1  do 
not  see  that  any  good  purpose  would  be  served  by 
such  an  explanation.  From  a  mathematical  point 
of  view,  the  fiat  should  be  fiat,  I  know ;  but  I  do 
say  that,  practically,  a  curve  of  600ft.  radius  or 
more,  of  a  perfectly  good  surface,  will  not  produce 
an  error  visible  under  the  highest  powers ;  10ft 
radius,  of  courso,  would  bring  the  error  into  the 
region  of  actual  perception.  Mr.  H.  will  say 
rightly,  that  error  is  existing  in  a  less  degree  in  the 
louger-focussed  fiat  (?).  Exactly,  but  we  practical 
iple  aay,  the  error  is  gone  when  it  cannot  be 
,  Now  aa  to  the  sort  o!  error  a  10ft-  radius 
produce.  I  should  expect  an  elongation  cf 
disc  almost  amounting  to  "  a  pair  of  wings.' ' 
As  Mr.  H.  says,  "  the  irregularity  of  suTfsce  "  in 
plate- glass  is  ita  fault :  the  mode  by  which  plate- 
is  polished  is  enough  to  convince  any  optician 
■  no  part  can  be  perfect  optically. 

Prlamatlque. 


MIRRORS 


TEtE- 


OF  BEPLECXISO 
SCOPES. 

Il'0.'>66  1— I  wilt,  attempt  a  partial  reply  to  the 
letter  (20494)  of  ••  L.  L.  L.»»-a  complete  one  will 
need  the  consideration  of  someone  more  competent 
than  myself. 

The  remark  of  Tulley's  is  meaningless,  for  the 
curvet  producing  "  the  least  possible  aberration  " 
are  certainly  oouie  sections.  Most  likely  he  j  ud  ged 
of  the  correctness  of  a  carve  by  its  effect,  and  the 
mere  mathematical  name  wat  of  very  little  conse- 
quence. A  parabola  is  the  only  suitable  surface 
for  the  large  mirror  of  either  a  Cassegrain,  Gre- 
gorian, or  Newtonian :  that  is,  if  we  require  paral- 
lel rays  uniting  free  from  aberration.  But  if  the 
small  mirror  is  spherical,  their  joint  effect  will  need 
a  variation  from  the  parabola ;  in  what  way  or  to 
what  extent,  I  cannot  say.  I  should  have  thought 
that  the  best  way  would  be,  to  make  the  large 
mirror  correct  first,  and  then  correct  the  small  one 
by  it.  If  this  were  done,  I  do  not  think  the  small 
mirror  would  have  a  spherical  curve.  A  parabola 
would  probably  answer  better  than  a  sjiheru  for 
either  Caseegrain  or  Gregorian.  The  vergent  rays 
from  the  large  speculum  are  sent  oonvirging. 
really,  by  the  small  mirror,  but  only  in  a  very 
slight  degree  ;  they  are  very  nearly  parallel.  So 
that,  to  a  great  extent,  the  same  character  of  eur- 


o  GORON2E,  Ha  BOoTIS 

[20.564.]—  I  cam  quite  confirm  M.  Gaudibert'a  J 
experience  in  reference  to  these  stars  (letter  20190). 
in  your  last  number.    On  referring  to  my  notes,  I 
find  the  following  observations  with  my  Cooke  and 
Son's  equate  real,  Sin.  aperture : — 

"  1882.  May  10.  Tried  n  Corowo  with  all  powers 
up  to  880;  ell  but  diridod  with  880.  ErtUated 
positional*)-  or  ■        U         Jot  "*y  which  wat 

1879*with  the'  8Utt.  AUan8*" 


wb<>n  tuflisient  hat  been  done. 

I  have  already  replied  to  the 
alteration  due  to  the  point  of  convergence  being 
behind  the  large  mirror.  Can  '-  L.  L  L  1  or  any 
other  contributor  say  whether  Short's  large  specula 
have  betn  tested  aud  found  truly  parabulio  ?  He 
waa  eery  reticent  about  his  methods  and  is  said  to 
have  been  matter  of  one  which  gave  a  true  para- 
bola ;  but  it  it  said  the  secret  died  with  him.  I 
have  seen  it  stated  somewhere  that  be  smashed  hia 
best  tools,  when  ho  had  no  longer  any  use  for 

Vital. 


—TO 


(20667  ]-Ir  "  W.  G.  P."  hat  not  already  seen 
it,  1  think  he  would  feel  interested  in  reading  the 
chapter  on  this  subject  in  Carpenter's  book  ou> 
"The  Microscope  aud  its  Uses."  The  subjeert  is 
simply  and  clearly  dealt  with,  and  the  writer  refers 
to  the  investigations  of  Botcovitch  as  the  founda- 
tion of  hit  treatment  of  it.  Whether  the  workt  of 
the  latter  author  are  obtainable  in  England  I  do 
not  know.  js.  S.  I.. 


BRE  AD— POBBIDOE 

[20-568.]— It  there  any  way  of  raiting  bread 


Is  there  any  way  of  raising  bread 
use  of  y<wt.  and  ^'^"'j^J1' 
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filing.  I  thought  of  mine  a  little  liquid  ammonia 
fort,  with  tbe  water  which  ia  used  id  mixing  the 
dough.  Would  tbi  ammonia  bo  entirely  dissipated 
in  firing,  and  would  hraad  v>  madaba  wholesome  r 

I  note  that  Dr.  Edmunds  strongly  inaiata  on 
porridge  being  cooked  for  a  very  long  time.  All 
the  meal  uaed  in  this  district  is  roasted  for  soma 
boon  in  process  of  manufacture,  and  is  seldom 
boiled  more  than  ten  minutes  when  used  for 
porridge,  and  it  seems  psfeetly  cooked. 

I  ran  thoroughly  endorse  his  remarks  ss  to  the 
rue  required  ia  storing  oatmeal.  Careless  storage 
is  the  reason  the  meal  sold  in  tho  shops  is  so  de- 
ficient in  the  true  flavour  of  oatmeal.  To  those 
who  want  oatmeal  porridge  in  perfection  I  say, 
buy  a  few  atones  at  a  time  direst  from  the  miller, 
and  park  it  firmly  into  a  stoneware- j»r  or  hard- 
wood barrel,  and  keep  covered  np.  If  treated  in 
this  way  it  will  keep  good  for  six  months,  but  if 
kept  Ij  log  about  in  a  bag  it  will  lose  its  flaTeur  in 
a  few  weeks,  besides  contracting  a  flavour  from 
other  things  it  may  c  mo  in  contact  with.  I  have 
used  pnrridge  etucj  I  was  a  chill,  and  would  not 
went  It  on  any  account.  B : g hlander. 


HOW  TO  MAKE  A  DYN  AUTO  METER. 

[20.5C0.]  —A  rxv  years  ago  the  Rev.  Mr.  Berth  on 
brought  inia  little  instrument  under  the  notice  of 
the  readers  of  the  "  E.  M."  ;  but  as  a  new  genera- 
tion of  leaders  will  b*ve  sprung  up  since  that  time, 

may  not  be  out  of 


is  a  small  instrument  for  the 
purpose  of  measuring  the  power  of  telosupe  eye- 
pi«cea.  It  u  simple,  and  if  carefully  used  very 
efficient,  and  it  may  b«  easily  and  cheaply  con- 
structed as  follows  :  - 

Take  a  piece  of  thin  and  flat  sheet -zinc  or  tia 
3Jin.  long  and  lis.  wide  (just  twice  the  size  of  the 

-id  to 


end,  and  make  a  mark  across  this  line  2iin.  from  one 
tuJ.  Then  cut  out  a  long  V  whose  apex  is  at  this 
mark,  and  which  will  be  2Jin.  long,  and  alio, 
wide  at  the  mouth.  One -half  must  be  cut  upon 
each  side  of  the  central  line.  It  is  scarcely  neces- 
sary to  say  that  these  measures  must  be  made  as 
accurately  as  possible,  and  that  the  sides  must  be 
straight. 

And  now  for  the  scale.  Cut  a  piece  of  paper 
Siia.  long  by  Jin.  broad,  and  paste  or  gum  it  outhe 
zinc  along  one  side  of  the  V,  the  edge  of  the  paper 
coming  up  to  the  V,  hut  not  projecting  over. 
Then  mark  the  inches  from  the  point  to  the  mouth, 
asd  divide  each  inch  into  as  many  equal  parts  as 
possible.  A  rule  with  fine  divisions  must  bo  used 
for  this  purpose,  such  as  a  surveyor  or  architect 
baa.  I  divided  each  inch  of  the  one  which  I  made 
into  thirty  parts,  but  some  may  be  able  to  divide 
into  forty  or  fifty.  L<it  us  suppose  it  is  divided 
into  thirty,  then  each  division  represents  one 
three  .hundredth  part  of  aa  inch.  Thus  a  wire 
which  will  pass  up,  we  will  say,  aa  far  aa  No.  7, 
would  be  seven  three-hundredths  of  an  inch  thick. 


I  one  which  will  only  just  goto  at  tho 
would  be  seventy-five  such  parte,  or  a  Jin.  in 
thickness,  which  we  know  to  be  correct.  The  V 
is  ten  times  as  long  as  it  is  wide. 

In  order  to  use  it.  the  telescope  must  first  be 
f  ocussed  upon  some  distant  object  in  order  to  get 
a  sharp  image,  and  then  directed  towards  the  open 
sky.  When  the  eye  is  removed  a  short  distance 
from  the  eyepiece,  a  bright  little  circle  of  light  will 
be  seen  in  the  glass  nearest  the  eye.  Now,  this 
little  circle  has  to  be  measured,  by  being  passed 
up  the  slit  as  far  as  it  will  go,  if  I  may  use  the 
explosion,  without  being  cut  into  by  the  edges. 
This  is  done  by  placing  the  dynamometer  upon  the 
eye-glass,  and  moving  it  until  the  edges  of  the  V 
just  take  in  the  circle  of  light.  A  hand  magnifier 
w  ill  be  very  useful  to  do  this  with,  as  it  requires  a 
little  nicety.  We  will  suppose  the  little  disc  of 
light  measures  fifteen  three-hundred  tha  of  an  inch  in 
diameter,  then  the  clear  diameter  of  the  object-glass 
to  inches  must  be  divided  by  this  quantity,  and  the 
quotient  gives  the  power  required.  If  the  object- 
glass  be  three  inches  in  aperture,  then  three 
divided  by  fifteen  three- hundredths  would  be  sixty. 
This  would  be  the  power  of  the  eyepiece  upon  an 
object- glass  of  that  focal  length.  Upon  a  longer 
focus,  of  coarse,  it  would  magnify  more  In  propor- 
tion. 

I  hope  our  younger  readers  will  be  able  to  make 
one  fmm  tbeie  instructions,  as  I  have  no  doubt  it 
will  afford  them  pleasure  to  use  it,  and  to  know 
exactly  what  is  the  power  of  each 


IMPROVED  BICYCLB-HSAD. 

[20  )70.]—  I  inclose  sketch  of  a  new  and  im- 
proved head  for  a  bicycle  which  I  have  designed, 
and  should  much  like  to  hear  the  opinion  of  your 
practical  readers  concerning  it.  My  object  has 
been  to  design  a  head  which  shall  take  off  the 
vibration  from  the  arms  and  hands  as  well  as  the 
body,  and  at  tho  same  time  keep  the  machine 
perfectly  rigid. 


I  propose  to  accomplish  this  by  placing  the  head 
upon  a  spiral  coil,  spring,  or  springs  ;  or  a  com- 
bination of  coil  and  ruhber  springs,  or  upon  rubber 
only.  In  order  to  carry  out  this  effectually ,  I  have 
fouod  it  preferable  to  revert  to  the  old-fashioned 
open  head,  which  is  again  coming  into  public 
favour,  placing  a  bridge  across  immediately  above 
the  wheel,  and  extending  tbe  forks  (the  upper  part 
of  which  ia  solid)  upwards  in  a  parallel  line.  The 
portion  of  forks  above  the  bridge  I  make  list,  in 
diameter  for  -in.  from  bridge ;  the  remainder  I 
reduce  to  Sin.  Tbe  head  proper  will  consist  of  two 
connected  by  two  bridges,  and  between 
the  centres  will  be  placed,  and  the  tubes 
fitting  correctly  that  portion  of  the  forks  2in.  in 
length  immediately  above  lower  bridge,  and  the 
reduced  portion  of  forks  running  through  upper 
bridge,  which  it  shall  fit.  Between  reduced  portion 
of  forks  and  tubes  there  will  be  an  annular  space, 
into  which  I  place  the  spiral  or  other  spring — these 
springs  taking  a  bearing  upon  the  shoulders  of 
forks,  and  carrying  the  weight  of  loose  head  by 
the  upper  bridge. 

The  head  will,  therefore,  bo  free  to  fall  and  rise 
without  having  any  other  motion.  A  nut  or  " 
provided  at  the  top  of  forks,  in  order  that  s; 
may  be  adjusted  to  the  weight  of  rider  and  teg 
taken  off  springs  when  out  of  use.  The  upper 
portion  to  be  surmounted  by  a  neat  cap,  and  a 
brace  or  plate  should  be  placed  down  the  front  of 
head  from  bridge  to  bridge  to  prevent  any  liability 
to  twist,  and  generally  stiffen  the  head  and  add  to 
its  appearance.  It  will  be  necessary  to  leave  an 
additional  spec*  of  from  Jin.  to  lin.  between  wheol 
and  backbone  to  allow  of  play  of  head. 

I  feel  confident  that  this  head  would  be  much 
etsier  riding  than  any  existing  machine,  as  it  takes 
the  vibration  and  jars  direct  from  the  front-wheel, 
and  that  if  used  in  combination  with  indiarubber 


further  to  bo 


POrULAB  SCIENCE  LECTURES  IN 


[20o71.]-Dothe  working  men  of 
as  much  for  science,  whan  popularly  treated,  as 
those  of  the  Northern  manufacturing  towns,  when 
they  crowd  to  the  penny  lectures  of  the  Gilchrist 
lectiiren  i  Th«  experiment  is  about  to  be  tried  at 
the  Victoria  Hall,  Waterloo-road,  in  connection 
with  the  Friday  Evening  Temperance  Demonstra- 
tion. Tbe  price  nf  admission  varies  from  a  penny 
to  sixpence  in  different  parts  nf  the  house.  The 
lectures  already  planned  are  "  Telegrams,  and  How 
tbey  Come,"  by  Mr.  W.  Lant  Carpenter,  on  tbe 
Wth  inst. ;  "  The  Dog  as  the  Friend  of  Man,"  by 
Mr.  Arthur  Nicole,  F.O.8..  on  Oct,  C:h,  and  "A 
Telescopic  Visit  to  the  Moon,"  by  Mr.  Mattieu 
Williams,  on  Oct.  1.1th.  If  rueceasfoJ,  it  U  hoped 
that  they  wiU  be  followed  by  more. 

One  of  tho 


[20.572.] — I  VBirrUBR  to  suggest  the  following  as 
an  improvement  that  may  be  made  in  the  construc- 
tion of  the  lamp  described  on  page  32. 

T  is  a  tube  'see  sketch:,  having  a  cap  C  carrying 
the  stiff  wire  K  with  the  plunger  (or  piston)  P.  In 
T  fits  rather  tightly  a  rodA ,  dililcd  out  so  as  to  lot 
I'fit  tightly  in  it. 


It  wilt  be  seen  that  A  is  held  up  by  the  suction 
at  V ;  attached  to  rod  A  is  that  part  of  tbe  lamp 
shown  at  Fig.  2.  page  33  ;  this  part  should  be  of 
sufficient  weight  to  make  it  fall  gradually. 

The  brake  consists  of  an  electro-magnet  M  ;  B 
the  soft  iron  armature  attached  to  the  bent  lever 


DE, 


a 


■  applies  tension  to  the  brake":  His  the  rod  of 
the  border  of  the  bottom  carbon  ;  N  N'  are  the  ter- 
minals connected  with  the  electro-magnet  M. 

It  will  now  be  seen  that  the  brake  holds  A  -,  but 
when  a  current  passes  round  M,  B  is  attracted, 
and  ti.e  brake  loosening  its  hold,  A  descends,  till 
the  current  that  passes  round  is  interrupted,  when 
the  brake  clips  A  again. 

I  think  this  "  suction  gear  "  will  be  cheaper  and 
more  reliable  than  tbe  "  nek  gear."  I  should 
like  to  make  a  comment  on  a  sentence  of  "  E.'s"— 
i.e.,  "  In  the  Siemens,  Biirgin,  or  Gramme  ma- 
chines, the  wearing  of  the  bearings  may  cause  the 
bobbins  to  rub  against  the  pole  pieces."  I  am  glad 
"  E."  mentioned  this,  for  I  have  known  two  "Sie- 
mens "  utterly  "  smashed  up  "  throuRh  the  bear- 
ings wearing,  the  armature  being  ground  to  pieces 
and  through.  I  consider  it  a  "  complete  failure." 


ELECTRO  MAGNETIC  UNIT  OF 
POWBB. 

[20073.] — Db.  Srxaaors,  in  bis  address  to  the 
Uriliah  Association,  proposes  to  add  to  the  other 
electro-magnetic  units,  a  nsw  unit,  the  "Watt," 
to  express  the  conception  of  power,  and  the  quan- 
tity of  power  ia  estimated  at  10:  C.O.S. 

Tbe  horse- power,  or  746  Watts,  wonld,  there - 
for*,  be  746  x  10-'  centimetre  gramme  seconds. 

Now,  French  engiueersestimate  the  horse-power 
at  75  kilogrammetrea  per  second ;  or  a  horse-power 
would  be  750  x  10*  centimetre  gramme  seconds. 

Is  there  not  a  mistake  in  the  estimate  of  tbe 
Watt  as  being  expressed  in  centimetre  gramme 
seconds,  instead  of  centimetre  milligramme 
seconds?  Jttilverton. 


SECONDARY  BATTBBIES. 

[20.571.1-Aa  "C.  F.  E."  (205SO,  p.  67).  i 
my  opinion  as  to  tbe  relative  merits  of  the 
riant  I  and  the  manifold  derivatives  from  it,  I  may 
say  that  I  see  no  reason  to  change  the  opinion  I 
have  often  expressed,  that  if  these  lead  seoondary 
batteries  ever  come  into  any  extouded  use  (aa  to 
which  I  have  great  doubts),  ths  Plente,  and  C 
it  to  nature,  will  » 
as  to 
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I  hare  fried  a  great  many  different  con- 
ns* myself,  having  invented  for  myself  moat 
of  the  different  forma  recently  patented  ;  *ome  of 
them  I  ahould  no  doubt  have  patented  myself, 
with  a  view  to  po**4bl*  development*;  but  1  hare 
•o  little  belief  in  the  real  utility  of  secondary  bat- 
teries, that  I  tried  to  work  thorn  ont  before  patent- 
ing, and  othera  hare  of  course  hit  upon  the  same 
ideas,  and  appropriated  them  more  quickly. 

1  entirely  agree  with  Mr.  Lancaster  (47'i 'i2,  page 
701.  I  do  not  think,  in  practical  working,  more 
than  50  per  cent,  of  the  energy  wilt  be  got  out  of 
them  ;  and  an  "  accumulator  *  which  just  doubles 
the  coat  of  the  article  put  into  it,  beaidea  tho  <  ff«ct 
of  its  own  value  and  wear  and  tear,  docs  not  com- 
mend iUelf  to  me  aa  a  valuable  agent. 

The  great  distinction  between  Plants  form  and 
the  Tarioua  alleged  improvement*  ia  that  in  the 
dimple  lead  plate,  converted  Into  peroxide  and 
apongy  lead,  all  the  particle*  are  in  molecular  con- 
tact, while  in  the  othera,  the  oxides  or  other  *ub- 
itancea  are  merely  held  together  mechanically. 

For  experimental  purpose*,  I  hare  naed  the  lead 
prepared  for  wallt,  hut  I  think  it  ia  a  mistake  to 
uo*  the  metal  too  thiu,  except  in  auch  a  form  aa 
the  Meritena.  Sigma. 

"  A  GLIMPSE  THROUGH  TBB  COBBI- 
DOBS  Of  TIME." 

rST>>7o  ]  — Tnotrou  exceedingly  obliged  to  "  Pan- 
ful "  for  hie  noti-o  in  letter  20IJ7,  p.  I12S.  Vol. 
XXXV  ,  of  my  query  in  "  E.  M-",  June  9,  1!>S2,  I 
still  fee!  a  littie  myatiSed  aa  to  the  reply. 

The  "diminishing''  alluded  to  in  the  ninth  line 
of  the  question  ia  (imply  tho  pith  of  my  argument, 
if  worth  calling  it  so.  According  to  ever)-  known 
or  ordiuary  mechanical  law,  aa  friction  diminishes 
relociiy  w'ill  gain.  If,  aa  the  moon  ia  more  remote 
the  tide  is  dimisiahing.  the  friction  will  do  an,  too. 
If.  then,  the  friction  of  the  (He  impedra  the  diurnal 
rotition — with  moat  tido  and  so  moat  friction — the 
diurnal  period  will  be  slowest,  or  day  longeat ;  and 
inversely,  with  minimum  tide  and  friction,  the  day 
will  be  iiert'tt ;  the  opposite  are  the  theorists' 
views  or  aitnouncementa  .  Though  the  tide  impade* 
rotation,  the  day,  aay  they,  ia  becoming  longer  aa 
the  moon  retirea  and  the  tide  <iimtnitht».  It  i«  not, 
to  my  miod,  an  exceedingly  likely  bypotheala  the 
whole  theory.  Ei'her  the  moon'a  retiring,  ao  form- 
ing  a  sere  w  apiral  in  her  convolute  orbit,  or  the 
projection  of  "earth-moon"  whatever  from  the 
globe -the  firat  original  Laplaceiao,  Herscbelien, 
or  even  Carteaian  hypotheaia  atriklrig  me  aa  more 
possible  aa  decidedly  conforming  more  to  processes 
of  nature :—  The  matter  forming  earth  and  moon 
extending  once  to  the  orbit  of  the  moon  in  nebulous 
condition,  revolving  in  one  month,  aay ;  in  cooling 
contracting  to  a  central  globe— the  now  aolid  and 
inhabited  earth  rotating  more  quickly  while  be- 
coming leaa  in  rise,  a  ring  being  left:  it,  iu  cooling, 
collect*  ox  gravitate*  into  a  globe — the  moon — 
maintaining  one  uniform  position,  diatance,  or 


VIOLIN  SOTJSDPOST. 

I'20o7G  ]— Withoet  pretending  to  understand  the 
greater  part  of  -  KirtdLr's  "  latter  (20 US,  p.  16), 
beaded  "erring  vibration*,"  hia  challenge  to 
"  X.  E.  G. "  to  make  a  violin  without  a  sound  poet 
i  of  his,  appear*  to  imply  that  that  ia  a 
devoutly  to  be  wished.  But  the 
i  of  the  aoundpoat  haa  a  great  effect  in  regu- 
lating the  tone  and  diatributing  the  power  evenly 
Over  the  strings. 

Without  going  to  the  trouble  of  shifting  the 
sound  poet,  which  ia  a  tedious  process,  the  effect  of 
change  of  position  may  be  tried  by  simply  shifting 
the  bridge,  lay,  flrat  exactly  over  the  soundest, 
then  a  tittle  to  right  and  left  Then  further  off, 
and  right  and  left  of  that  position,  and  so  on. 

I  would  not  advise  anyone  to  tamper  with  a 
valuable  instrument ;  bat  an  ordinary  one,  if  care- 
fully bandied,  will  take  no  barm,  and  this  experi- 
ment will  give  some  knowledge  of  the  effect  of  tho 
change  of  petition,  in  caae  it  should  be  wished  to 
try  the  more  elaborate  process  of  shifting  the 
aoundpoat  about.  Of  conree,  each  time  this  is  done 
the  pressure  of  the  strings  mutt  be  removed 


ferrous  silicate.  Rapidity  of  boil  depends  largely 
on  consistency  of  slag— the  most  basic  slag  being 
the  most  fluid,  and,  as  a  consequence,  the  more 
rapid  is  the  boil ;  whilst  with  a  more  siticinus  slag, 
having  a  tendency  to  tie  more  viscid  or  sluggish, 
there  may  be  no  appreciable  metal -boil  beyond  a 
simmer  here  and  there.  Carbon  is  then  eliminated 
extremely  slowly,  due  to  decreased  temperature  of 
metal  under  a  '•  thick  "  slag  and  impeded  access  of 
oxygen  to  11  ame.  Between  the  two  extremes  of 
very  fluid  and  very  viscid  there  are  many  grades 
of  slag*,  and  as  rate  of  "  boil "  varies  with  each, 
it  is  difficult,  if  cot  sometimes  impossible,  to  tell 
by  appearance  of  the  "boll"  when  practically 
whole  of  carbon  haa  been  eliminated.  Time  of 
duration  of  boil,  for  same  reason,  it  will  be  seen,  is 
not  to  be  relied  on.  A  sample  of  metal  taken  at 
intervals  and  broken  cold  gives  a  better  indication ; 
but  this  is  often  fallacious,  much  depending  on 
prosence  of  silicon  and  nooluJed  carbonic  oxide, 
both  tending  to  cause  hritlleuess  with  a  gives 
carbon,  and  both  varying  in  quantity  with  kind  of 
slag.  I  hare  repeatodiy  confirmed  this  by  experi- 
ment. 

The  following  teat,  however,  I  have  fennd  to  be 
always  reliable,  based  on  the  fact  that  as  long  as 
ao  appreciable  amouut  of  carbon  remains  [14  per 
cent,  and  upwards),  a  solution  of  -lgrm.  in  Ma, 
nitric  acid  shows  a  distinct  brown  tint,  whilst 
when  carbon  is  practically  eliminated,  the  brown 
colour  is  replaced  by  yellowish  green,  which  be- 
comes more  distinctly  green  aa  last  trace*  of  carbon 
disappear.  Ssmj-lr*  of  me-tal  aro  taken  from  fur- 
nace at  intervals  When  a  sample  stands  sever*! 
blows  on  anvil  without  flying  to  piece',  it  is  dulled, 
and  •lgrm.  of  drilliugs  wiigoed  out,  .'i  -c.  nitrio  add 
{•trengtb,  1  fuming  add  to  1  water)  added  iu  dry 
test-tube,  then  heated  gradually  to  boiling,  over 
sand-bath,  until  brown  fumes  first  appearing  are 
followed  by  white  (generally  2—3  minute*).  Cool 
tube  by  insertion  in  beaker  of  water,  aad  pour 
solution  into  a  narrow  test-tube  for  comparison. 
Sanation  may  now  he  diluted  with  water  or  com- 
pared in  original  acid  aolution.  If  it  is  still  brown 
in  tint  tako  another  'ample  in  20  minutes  and  treat 
similarly.  When  the  solution  begin*  to  aasurne 
yellowish-green  tint  (carbon  under  1j"i  percent), 
take  next  sample  in  10—15  minute*.  Green  colour 
will  now  be  more  decided  (carbon  -1<»).  Next 
samples  may  be  taken  every  10  or  1  -  miuutcs  until 
green  colour  is  satisfactory,  and  last  trace*  of  carbon 
are  removed  ■*  required.  Without  any  further 
tests,  mechanical  or  otherwise,  ferro-manganeae  can 
be  added  and  metal  tapped.  The  resulting  ingot 
metal,  baring  taken  up  some  carbon  from  f«rru- 
mauianes"  used,  gives  a  brown-ooloured  aolution, 
if  above  "It  per  cent,  carbon,  but  yellowish-green 
below  -13  ),  the  t  ut  varying  somewhat  according  to 
time  ferto-msn](aueee  baa  bseu  allowed  to  remain 
in  furnace. 

The  method  I  adopt  in  making  soft  steel  or  ingot- 
irou  having  a  very  regular  carbon  1*  to  make  a 
standard  solution  as  above  from  a  metal  having  the 
yellowish-green  colour  distinct.  Dilute  to  certain 
erieon.  This  is  used 
10  which 
-mnnga- 
a  rather 
4  or  5 
liy  this 


added,  according  to  depth  of  green  tint,  iu  order  to 
make  metal  work  oqnei'y  well  hot.  The  writer  is 
endeavouring  to  arrange  a  standard   serica  of 

?rr>eiiish- coloured  solutions, showing  approximately 
or  given  weight  of  irou  tho  quantity  of  FeO 
absorbed. 

A  third  use  of  the  green  solution,  and  one 
which  I  have  found  very  valuable  in  certain 
cases,  ia  to  distinguish  quickly  between  ordi- 
nary wrought  iron  (i.e.  puddled  iron)  and  the 
milder  kind*  of  steel  or  iogot  iron.  One  may 
test  to  the  file  and  work  mechanically  aa  soft 
aa  the  other ;  but,  whilst  mild  steels,  or  that  ingot- 
iron  produced  by  a  fmion  prooeaa,  give*  under 
above  test  a  brown  solution,  or,  at  moat,  inclining 
to  yellowish -green  ;  wrought  iron,  or  that  iron  not 
made  by  a  fusion  proceis  (aa  Swedish  bar-iron, 
Staffordshire  bars,  k  •■■)  givoa  a  decided  green  tint 
(usually  light  in  *tn  ngth,  but  uuniistakably  green), 
and  one  Very  readily  distinguish'-d.  It  somewhat 
resembles  the  second  sample  after  lirst  yellowish- 
green  solution  taken  from  Siemens'  bath  of  metal 
before  adding  friro-m*ugans*e.  In  the  iogot  of 
any  mild  steel  or  ingot-iron  in  market  1  have  never 
obtained  this  tinted  solution. 

Most  wrought  irons  can  be  readily  distinguished 
from  mild  steels  by  simply  dissolving  1  grm.  in  the 
cold  acid.  They  muallv  show  a  tolerably  clear 
decided  green  colour  iu  the  cold,  whilst  mild  steals 
have  a  brownish  fi  jcculent  precipi'ate  in  the  eola- 
tion, and  never  give  such  a  ifeddnd  green  colour. 

i  rn.  W.  Hajrvey,  A.B-3.BI- 

September  20. 

CBOWN  GLASS  ACHROMATISM 

[itioTS  ]-Is  "  W.  G  P."  Ip  68)  r(rlam  that 
"  rrismattqun "  "rushed  nto  print  "  iu  iguoranoo 
of  the  historical  facta  on  ih?  subject  V  I  trow  not. 
I  believe  that  the  statement  that  focal  length, 
irrespective  of  form,  is  the  only  factor  iu  achroma- 
tism, is  not  born*  out  in  practice.  I  have  it  from 
good  authority  thst  one  at  least  of  our  leading 
makers  obtains  almost  perfect  achromatism  by  the 
form  he  use*.  Again  I  fi.-el  sure,  from  my  ownex- 
leerience,  that  practi  -ally  <w  combination*  that  I 
have  read  of  were  imp"a"ihl«  to  test  f«r  achroma- 
ticity.  Si  much  for  th«  books.  Wbile  touching 
upon  this  subject,  I  will,  as  pn-m  as  I  can  get  a 
practical  idea  from  11  W.  O.  P.V  article*,  con- 
struct a  set  of  lenses,  and  publith  results.  What 
is  wanted  is  foci,  size,  kind  of  glass,  position,  and 
separation  I  will  say  that  tb><  construction  of  a 
«et  of  lenae*  to  do  what  is  wanted  wonld  be  pre- 
ferable to  a  thousand  pages  devoted  t  j  elaborate 
argument  in  favour  of  the  form  prn|«sed,  however 
much  the  mathematical  nutrttrucisire  may  appear  to 
support  it.  A  few  experiment*  will  soon  prove  the 
practicability  (or  ottsrwise)  of  the  [  "* 


80FT-8TBEL  OB 

iaow. 

[20.)", 1 — With  the  view  of  assisting  thefellow- 
resulera  w  ho  may  be  engaged  like  myself  in  manu- 
facturing the  above  metal,  I  beg  to  offer  following 
remarks  on  an  expeslitious  chemical  means  of 
detecting  presence  of  oxide  of  iron,  and  absence 
of  carbon,  in  a  Siemens  or  Siemens-Martin  bath  of 
metal,  and  its  uses.  It  has  been  proved  that  metal 
in  Siemens'  furnace  begins  to  boil  when  carbon  has 
been  reduced  to  about  1  per  cent,  (analyses  made 
by  mjs.  il  yielding  1  1,  1  16.  110,  I  2">.  *«.),  aud 
silieou  to  about  02  per  cent,  my  analyse*  gave 
•023.  •017,  020,  ire  ).  During  the  boil  carbon  is 
eliminated  aa  carlw  uic  oxide,  whilst  last  traces  *! 

I  by  oxidising  nature  of 


yellowish-green 
point  considered  best  for  c 
as  a  guiae,  showing  limit  of  green  r  dour, 
samples  moat  be  taken  before  adding  fern 
neae.    Should  the  l«*t  teat  *ampte  give 
greener  tint  than  my  standard  so'iu'ion 
pounds  extra  form.mans;ine*«  are  added, 
means  uniform  reaults  Inctrbon  and  manganese  can 
be  secured  in  the  ingot  metal. 

As  samples  become  a  more  decided  green  in  tint, 
they  are  found  to  be  tougher  when  cold,  and  in 
fracture  more  fibrous,  like  wrought  iron ;  all  are 
however,  redshort.  The  green  tlut  is  due  to  dif- 
fused ferrous  ox-do  (FeO)  which  begin*  to  be  ab- 
sorbed when  carbon  is  practically  eliminated.  If 
a  little  scale  (FeO  +  Fe,Q,  laytrs)  in  powder  be 
boiled  in  the  nitric  acid  test  (olution  of  a  matal 
having  'If  carbon,  and  ordinarily  giving  a  brjwn 
aolution — a  yellowish  green  tinted  solution  results. 
I  have  found  also  that  whan  metal  haa  been  well 
rabbled,  aud  asmple  gives  a  decided  yellowish 
green  tint,  the  silieou  is  eliminated  aa  completely 
a*  possible  ("002,  trace,  -GUli,  -on.  -003} :  therefore, 
when  this  tint  appears,  both  is  refined  aa  far  as 
practicable,  and,  beyond  this,  metal  tends  to 
deteriorate  owing  to  absorption  of  FeO  ;  latter  has 
to  bn  removed  by  an  additional  quantity  of  man- 
ganese. 

First  use  of  the  teat,  then,  U  to  show  when  all 
carbio  is  eliminated,  and  exact  condition  of  bath 
before  tapping.  An  ingot  metal  containing  any 
given  carbon  can  then  be  made  by  proper  addition 
of  manganese  alloy  containing  known  quantity  of 
this  element. 

Another  practical  use  of  the  test  is  that  by  prac- 
tice (from  compatison  with  standard  solutions  of 
diff'irtnt  green  tint*)  we  may  roughly  estimate  in 
every  sample  the  relative  amount  of  FeO  absorbed 
in  bath,  and  from  this  Judge  quantity  of  manganese 
to  be  added  to  reduce  i:  aud  make  metal  free  from 
rcdshortness.  For  ordinary  brown  solutions,  H  per 
cent,  metallic  msngauean  is  sufficient,  even  if  it 
remain*  in  the  furnace  15  to  17  minutes  before 
tapping.  Wnen  just  yellowish-green  -Si  per  cent. ; 
but  if  solution  ha*  no  jeUowuh  lint,  but  is  dis- 
tinctly green,  "9  per  cent,  to  1| 


posit : 

hie  wri 


—I  am  not  a  little  surprised  that  _ 
abie  writer,   '•  W.  G.  F.,"  should  consider  fbe 
short  note  (2S5I0)  an  adequate  reply  to  "Pria- 
matique."    I  would  not  l-.ku  to  use  a  di cutt'oas 
•  expression  ;  but  I  will  say,  most  emphatically,  that 
clever  practical  artist,  such  as  "  Piismatique '* 


etidently  U,  h**  probably  forgotten  more  about 
what  is  aad  what  is  not,  likely  to  be  an  achro- 
matic combination  than  theorist*  like  "  XV.  G.  P." 
or  myself  can  know,  or  cau  be  expected  to  know. 
I  consider  bis  opinion  is  worth  more  than  columns 
of  theory.  If  '•  W.  O.  P."  bail  had  the  advantage 
of  an  occaaiona!  correspondence  with  hun,  he 
would  know  that  "  Pruuuatique "  wnu'd  be  " 
last  to  assert  that  achromatism  did  not  t 
the  form  of  the  lens,  oven  b-yoad  it*  I 
outline. 

All  that  " W,  O.  P."  has  hitherto  written  has 
failed  to  alter,  in  the  slightest  degree,  my  con- 
viction that  perfect  achromatism,  in  such  an 
arrangement,  l»  not  attainable.  I  may  be  wrong ; 
but  am  content  to  wait  until  experiment  confirms 
or  disproves  my  views.  I  cannot  persu  sxlo  myaelf 
to  believe  that  a  shallow  crown  lens  can  exert  a* 
much  dUpertiive  action  as  a  ii""p convex  one. 

The  bast  article  of  *'  \V.  ti   P."  on  the  achro- 
I  matism  of  eyepieces  is  a  very  iut-reatwg  one,  and 
I  is,  I  am  glad  to  observe,  a  forerunner  of  others  of 
similar  character. 

In  conclusion,  I  may  rrnnark  that  "  Prls- 
matique"  ia  will  able  to  hold  hts  osru,  and  will 
doubtless  have  something  to  say  iu  reply  to 
"  W.  G.  P."  1  should  not  have  dju-mesl  it  necea. 
sary  to  notice  this  subj-ct,  had  it  not  been  that 
"  Prismatique'a  " 


compliance 
Sept.  2-o 


■I 


opinion  w*»  e^en  in 
Oideric  Vital. 


"  HARD  X.ABOTJB "  MATkB  TJ3EFTJL. 

f20\W0  J— Siva  U  the  titin  of  an  article  in  the 
Daily  Xrui  for  Sept.  2-1.  It  speak*  of  the  sug- 
gestion as  comiu<{  lrom  America,  «i.d  pi  res  a  fow 
tlgures  whi.-h  may  be  n.toristioK  wlu  n  presented  h» 
a  slightly  different  form. 

We  are  told  that  "lha  treadmill  at  Worcester 
gaol  haa  a  circumference  of  loll,  and  a  prisoner 
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bis  mutclri  to  an  extent  equivalent  to  the  railing 
of  hii  body  rather  more  than  30ft.  per  minute.  Au 
unlucky  wight  who  tin  I*  himself  upon  the  tread  - 
wheel  at  Manchester,  will  find  it  just  upon  20ft. 
all  round  the  wheel,  and  the  ascent  per  minute 
will  be  very  n«arly  40ft.  The  timo  during  which 
prisoners  are  kept  at  work  varies  considerably. 
One  prison  will  take  1S5  miunteaof  ascending  to 
be  a  day'i  work,  with  a  total  ascent  of  7,200ft. 
Another  will  take  six  hour*  out  of  a  prlsoser,  in 
the  cnone  nf  which  he  will  h*«e  been  forced  to  do 
wbat  ia  e qulvaleut  to  climbing  up  over  12.  H52ff, 

If  we  take  the  mean  of  these  last  number*,  we 
have  10,000ft..  aa  the  distance  a  man  on  the 
treadmill  may  be  supposed  to  lift  his  own  weight 
daily.  Take  bit  weight  at  1  501b.,  aud  we  have 
1. 500. COO  foot-pounds  a-  hii  day 'a  work,  which  ia 
•bout  equal  to  one  hone- power  exerted  for  45 
minuter.  The  force  of  32  mrn,  therefore,  if  stored 
up,  would  give  one  horee-power  continuously  for 

31  boar*,  or,  taking  off  60  per  cent,  for  loss,  every 

32  men  in  the  prison  would  take  tho  place  of  a  one- 
horse  indicated,  stesun-e&gine,  for  any  eueh 
purpose  as  electric  lighting,  flour-grinding,  4c, 
where  power  was  required  for  12  hour*  daily.  The 
actual  work  doue  by  one  man  in  a  minute  varie* 
from  1501b.  lifted  30't.  to  the  same  lifted  40ft 
This  give*  4,600  to  6.000  foot-pound*,  or,  roughly 
speaking,  one- sixth  to  one-eighth  of  a  horse- 
power; (33.000  foot-pounds  per  minute) ,  with 
allowance  for  friction. 

The  writer  of  the  article,  or  bit  American  in- 
spiration, appear*  to  be  in  difficulty  how  to  make 

due  quota.  The  Commis.  iouers  of  I*ri*otis  are 
quoted  as  believing  that  "  no  ingenuity  of 
mechanism  would  obviate  the  shirking  of  a  fair 
share  of  labour  by  the  idler*,  if  any  considerable 
number  were  combined."  By  the  atoring-irp 
principle,  each  man  could  have  his  number  of  foot- 


maltoae  rather  than  glucose.  Mr.  Beaven  found 
that  a  wort  containing  22  9  gramme*  of  solid 
matter  per  lOOcn.,  when  diluted  with  water  to  ten 
time*  It*  origin  »1  volume  ;  =  -02i9  gramme*  ex- 
tract in  lec.)  had  a  reducing  power  such  that  5-75co. 
decolorised  lOcc.  of  Fehling't  solution,  while  after 
boiling  for  two  hour*  with  dilute  acid  only  J  40oc. 
of  the  dilute  wort  w  a*  required.  Now,  o'7ooc.  con- 
tained 6  75  x  0T2!>  m  -13287"i  gramme  of  aoltd 
matter.  The  *ugar  in  this  was  0  050  gramme  if 
consisting  of  glucose,  or  0  080  if  maltose.  Ueuce  the 
dry  extract  contain*  (as  stated  by  Mr.  Bsavrn)  38 
per  cent,  of  glucose,  or  61  per  cent,  of  maltose. 
Now,  by  two  hours'  bailing  with  acid,  the  maltose 
originally  present  would  be  more  or  less  completely 
converted  into  glucose,  whereas  Mr.  Beaven  assume* 
it  to  remain  unchanged.  By  taking  the  precautions 
recommended  by  J.  Belcher,  complete  con- 
version may  be  pretty  well  insured,  but  in  the 
esse  In  point  we  can  only  Avpe  that  the  change  was 
oocopleto.  and  it  is  probable  that  /our  fifths,  if  not 
nine  tenths,  of  tho  maltose  would  be  converted. 
Assuming,  a*  wo  are  compelled  to  do,  that  the 
whole  ii  transformed,  the  33  per  cant,  of  redac  ing 
power  would  be  raised  in  the  proportion  of  S  to  5, 
or,  in  other  words,  tba  wort  extract,  after  treating 
with  acid,  would  eon  tain  61  per  cent  of  glucose 
derived  from  the  maltose.  But,  the  total  reducing 
power  after  conversion  correspond*  to  a  content  of 
03  per  cent,  of  glucose.  Hence,  3'2  per  cent,  i*  due 
to  glucose  produced  from  tbe  dextrine  ;  and,  a*  10 
parts  of  glucose  are  formed  from  9  of  dextrine,  tho 
original  extract  contained  28-8  per  cent,  of  dex- 
trine. 

Tho  following  ere  the  relative  proportion*  of  tbe 
leading  constituents  of  the  wort-extract  on  the 


and  glucose  :— 


pounds  per  diem  assigned  to  him  by  the  governor 
or  the  medico,  just  as  easily  as  his  daily  rations  or 
phytic,  and  the  power  stored  up  could  be  brought 
into  use  after  "  working  boor*,"  with,  of  course. 

id- pendent un  the  " efficiency  " 

PlOBi 
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[JMSl,  1—  Titlb  Dxkds— Copyhold  (17998).— 
Thequerist  it  undoubtedly  entitled  to  tbe  deeds, 
and  be  should  make  a  demand  for  them  upon  the 
p»rton  in  whose  possession  they  now  sre,  and 
which  demand  might  as  well  bo  in  writing,  srnls 
copy  keit.  if  th-s  holder  refutes  to  give  them  np, 
an  action  should  be  brought  against  him  in  the 
ennntv-eom-t  for  wroniful'y  detaining  the  deeds, 
with  d.mage.  for  their  detention.  Thi.  may  be 
in  the  form  of  an  ordinary  summons,  whieh  will 
bs>  issued  on  ptyment  of  the  usual  feet  ;  but  tbe 
deeds  detained  should  be  accurately  described  in  the 
particulars  of  claim. 

MmtciXK,  -  Lioinse  ;4*027). — I  do  not  know  of 
any  license  being  nrwesttry  to  enable  a  person  to 

.  But! 
and 

tho  same  pre  - 
pa  ration. 

CojsrjkMY  — Li.itiatTY  4S02S1- Unless  the  com- 
pany is  really  "  Limited,"  and  is  so  described  in  its 
title,  tht  result  would  be  that,  although  aa  regards 
each  other  and  the  company,  the  liabilities  nf 
member*  would  be  limited  to' the  amount  of  their 
shares:  vot,  as  concern*  creditors,  they  would  he 
responsible  to  contribute  more  than  this,  in  the 
same  way  at  are  partners,  to  p  y  debts,  whatever 
stay  be  arranged  upon  between  themselves. 

CorTMOLD.— Lbasr  ;4S035  . — By  copyhold  is 
meant  that  the  land  is  held  by  oopy  of  the  court- 
roll  of  the  manor.  This  was  originally  e  servile 
tenure,  but  it  bat  gradually  beeome  much  tbe 
asms  as  a  freehold,  aud  by  recent  ttstute*  either 
the.  landlord  or  tiin  tenant  can  obtain  the  enfran- 
chisement of  the  land  upon  term*,  and  thus  make 
it  really  a  fro-bold.  A  lease  is  merely  the  letting 
of  land  for  a  term  r.f  years,  and  the  leasee  i*.  in 
taw,  but  the  ten  tut  of  the  owner  of  the  laud.  The 
result  is,  of  c  ur-e,  that  when  I  hat  term  expires  the 
Possession  of  the  land  or  house  return*  to  the  free* 
holder,  who  ha*  all  along  been  the  legal  owner 
of  tho  property,  although  for  a  time  he  parted 
with  the  n-  sseseinn. 

Fred  W 


ATTON  OP  MALT  —  SOAPS— 
4QNETIC    SANDS  —  ANALYSIS  OF 


1—  Wmi  regard  to  the  examination  of 
for  the  determination  of  the  contained  *ugar 
dextrine,  Mr  E.  S  Beaven'*  Utter  (No.  20611, 
39)  raiaea  an    interesting  point.    In  the 
he  uivea,  however,  I  find  that  there  is 
insistent  in  the  use  of  the  factor  0  08. 
the  const  quttit  assumption  of  the  presence  of 


Old  view:  Modern  view  i 

the  tugar  U  the  sugar 

glucose.  Is  maltose. 

Per  cent.  Per  cent. 

  38  0  01  0 

  49  5  2MS 

etb.&c.    12  5  10  2 

UM0  lwTu 

For  technical  purposes,  the  statement  in  the 
second  view  is  substantially  correct :  but  vre  are  far 
from  knowing  all  abiut  the  oarbo-hy drates  pro- 
duced by  the  transformation*  of  starch,  and  it 
must  not  be  considered  that  maltoae  and  "  dex- 
trine "  are  strict ly  the  on ly  bodir*  formed.  At  the 
same  time,  it  seem*  to  be  pretty  conclusively  shown 
that  grape-rager  or  glucose  dues  not  exist  in  worts, 
and,  almost  certainly,  that  maltose  is  the  only 
sugar  therein  contained. 

"  Soaps"  (query  48012,  page  75)  are  apt  to  con- 
tain  numerous  impurities,  the  detection  and  esti- 
mation of  which  is  a  somewhat  long  and  compli- 
cated matter.  Tbe  least  mode  of  operating  is  to 
commence  by  disuniting  a  weighed  quantity  (say 
lu  grammes)  of  the  soap  in  hot  rectified  spirit, 
filleting  boiling  hot.  and  washing  the  residue  with 
hot  spirit.  The  insoluble  residue  is  dried  at  100°  C, 
weighed,  and  boiled  with  water.  Any  matter  left 
insoluble  may  consist  of  sand,  clay,  steatite,  heavy 
•par,  gjpiutn.  alumina,  bone-ash,  carbonate  of 
calcium,  colouring  matters,  A  a.  Of  these,  all  but 
the  first  four  will  dissolve  in  bydrochlorio  acid. 
The  aqueous  liquid  Altered  from  these  insoluble 
matter*  may  contain  gelatin,  ttaich,  alkaline  car- 
bonates, sulphates,  borates,  and  silicate*.  Tbe 
alcoholic  solution  of  the  si  an  should  be  treated 
with  a  current  of  earbonic  aud  gas  to  saturation, 
and  it  then  filtered  if  necessary.  Any  precipitate 
consists  of  K,CO,.  or  Ns.CP,  produced  from  the 
free  alkali  of  the  soap,  aud  the  quantity  can  be 
ascertained  by  titrating  the  precipitate  with  deei- 
normal  acid.  The  filtrate  should  be  diluted  with 
water,  and  evaporated  to  expel  th«  alcohol.  It  it 
transferred  to  a  suitable  vessel,  and  standard  add 
added  in  moderate  excess,  agitating  thoroughly  all 
the  time,  and  noting  the  quantity  of  add  used 
The  fatty  acids  separate  as  an  oily  layer,  which 
will  also  contain  any  mineral  nil,  resin,  oarbolio  or 
crtsvlic  odd,  thymol,  &c,  which  may  have  been 
contained  in  the  original  soap.  Tbe  aqueous  liquid 
separated  from  the  fatty  adds  is  titrated  with  stan- 
dard alkali,  and  tbe  amount  use  d  is  deducted  from  the 
measure  of  acid  previously  used.  The  remainder 
is  the  measure  of  standard  acid  equivalent  to  tbe 
alkali  combined  with  the  fatty  and  resin  add*  of  the 
soap.  Each  lrc.  nf  normal  acid  thus  utilised  ia 
equivalent  to  0  017  gramme  K,0,  or  to  0  031 
gra'nme  NsaO  in  the  sc-sp  operated  upon. 
"  W.  II.  B."  will  find  fuller  dettils  of  the  methed 
of  ans'ystng  soap  in  "  Commerial  Organic  Analy- 
sis," Volume  II  ,  pages  240  to  2*6- 

I  am  obliged  to  "An  Old  Colonial"  (p.  71)  for 
railing  my  attention  to  the  recent  patent  of  Mr.  (t 
Snot',  for  utilising  titaniferon*  "  magnetic  tandt " 
i  in  the  manufacture  of  spiegelriten  and  ferro-man- 
ganese.  The  patentee  appears  to  prefer  these  lands 
to  granulated  metallic  iron  because  be  thereby  eaves 
the  cost  of  producing  the  latter.  But  if  that  is  all, 
1  hematite,  which  would  be 


note  that  tho  magnetic  sand  ia  to  be  mixed  with 
oxide  of  msngonsse  and  carbon,  and  tbe  mixture 
heated  in  plumbago  crucible  tin  a  "  temperature 
sufficient  to  effect  the  fusion  of  the  mixture."  Just 
so  :  but  bow  is  that  going  to  be  attained  f  If  the 
patentee  reduces  tbe  titanium  along  with  the  iron 
and  manganese  he  will  obtain  an  alloy  very  different 
from  sptegeleisen  er  frrm-manganese,  and  if  he 
doesn't  get  it  reduced,  how  is  he  going 
to  fuse  the  refractory  titanic  oxide  ?  He 
doe*  not  appear  to  mix  any  lint  with  his 
material*,  though  he  places  some  on  ihe  top.  Wbat, 
then,  is  going  to  become  of  the  T.O,.  SiOs.  AM), 
MgO,  CaO  present  in  the  ores  used .-  By  great 
good  luck  he  may  obtain  a  slag  fusible  at  a  blgh 
temperature,  but  to  insure  thi*  he  must  arrange  tu 
have  but  a  very  moderate  proportion  of  lituumn, 
and  to  effect  this  it  will  be  necessary  to  add  a  very 
considerable  quantity  of  lime,  clay,  &c.  Thi* 
make*  the  operation  into  one  analogous  to  the  pro- 
duction of  iron  in  tbe  blast-furuace,  only  it  is 
efiected  in  the  far  more  expensive  way  of  melting 
in  crucibles.  Spiegeleisen  and  ferro.  manganese  are 
mado  regularly  aud  easily  in  the  blast-furnaces, 
each  furnace  torn  log  out  hundreds  of  too*  weekly. 
How  can  the  patentee  hope  to  compete  with  this 
process  by  any  operation  in  crucibles,  even  sup- 
posing that  the  titanium  occasions  no  difficulty. 
On  the  other  hand,  if  he  attempt*  to  smelt  his 
brick*  in  a  blast  furnace  he  will  give  the  furnace 
incurable  indigestion  in  a  very  short  time,  and  pro- 
bably little  short  of  taking  it  down  will  suffice  to 
restore  it  to  a  useful  condition.  What  is  the  use 
of  attempting  to  overcome  the  difficulties  con- 
nected with  the  (melting  of  titanic  iron  aand.wheu 
there  are  other  and  pu<  er  ore*  of  iron  to  be  had  at 
as  low  or  a  lower  piles  r  If  titanium  conferred 
any  valuable  property  on  the  metal  produced  It 
would  be  a  different  thing ,  but  under  the  actual 
conditions  tho  utilisation  of  the  sand  is  a  day- 
dream which  bos  been  experienced  by  numeruus 
metallurgists,  and  always  left  them  heavier  at 
heart  and  lighter  in  pocket. 

Thequery  headed -Tests"  (No.  477141, 1 
to  the  estimation  of  potash  in  the  chromete  i 
bichromate,  has  been  folly  replied  to  by  other 
correspondents,  but  it  is  possible,  the  n  uerist  would 
find  the  following  comparatively  siitiple  method 
answer  his  purpose.  Mix  the  finelj -powdei 
chrortiato  intimately  with  two  or  three  times 


Cover  the  erudite  closely. 
There  wLl 


hy^nQt^ute  powdered  I  now 


imately 
eight  of  oxalic  add. 
aud  ignite  at  a  moderate  red  beat 
remain  a  mixture  of  Cr,0,  aud  K,CO,.  Oo  boiling 
with  water  the  latter  wnl  be  dissolved,  aud  the 
K.O  therein  contained  may  bo  determined  by 
titrating  tbe  solution  with  standard  scul.  One 
source  of  error  is  the  tendency  of  the  Cr,C ,  to 
reoxtdise  towards  tho  end  of  tbe  ignition.  This 
nosy  be  avoided  by  patting  a  current  of  bydmgeu 
or  coal-gas  during  the  operation.  Tbe  other  source 
of  error  is  the  liability  of  the  Cr,0,  to  retain 
alkali.  Tht*  may  be  in  a  great  creatine  corrected 
by  treating  tbe  product  of  the  ignition  with  a 
moderate  excess  of  standard  acid,  and  titrating 
back  to  the  neutral  point  with  alkali.  Of  course, 
tho  process  on'y  gives  tbe  total  alkali  existing  as 
ohromate.  Any  sulphates  are  ignored,  and  if  it  be 
desired  to  ascertain  whether  the  alka  i  is  wholly 
potash,  the  liquid  after  titration  must  be  treated 
with  platinie  chloride  in  the  usoel  way. 
Shsffidd,  Sept.  23rd.  Alfred  H. 


THE  HF.CENT  BAILWAT  ACCIDENTS 
and  CONTINUOUS  BB.AK.BS. 

[2Cv'i.s3.]— Yous interesting  article,  "  A  Practical 
Teat  of  the  Rival  Brakes,"  p.  511  of  last  volume, 
dealt  fully  with  tbe  drourostances  attending  Una 
accidents  which  occurred  at  Ely  aud  Werrington 
Junction,  and  oanduaively  proved  the  advantage  of 
automatic  continuous  brakes,  and  the  worthless- 
nets  of  those  which  are  mm- automatic.  Since  that 
time  two  other  accidents  have  taken 
results  of  which  are  important. 

On  the  25th  of  August,  an  express  train  from 
Moscow  to  St.  Petersburg,  ou  the  N'icoUi  railway, 
whan  running  at  full  speed,  met  with  a  serious 
accidentahout  five  mile*  from  Kleen  station.  The 
engine  and  tbe  three  front  vehicles,  without  any 
warning,  left  the  rails,  run  down  the  emhankmsnt, 
and  tuned  completely  over.  Very  fjrtunately, 
tbe  train  was  fitted  throughout  with  the  Westing- 
house  automatic  brake,  which  instantly  applied 
itself,  and  brought  two  of  iho  carriages  safely  to 
r<»t  upon  the  embankment,  although  off  tho  rail*, 
while  toe  rear  portion  of  the  train  was  actually 
stopped  upon  tbe  line  in  45  verds,  without  any 
telescoping  of  tho  vehicles.  Tho  company**  eer- 
vente  and  seven  jisateiigers  were  injured,  but  it  is 
the  decided  opinion  of  the  officials  that  the  prompt 
automatic  action  of  tho  continuous  brake  alone 
prevented  tho  consequences  from  being  of  tho  most 
fatal  character. 

A  terrible  accident  took  place  on  Sunday  evening, 
the  third  of  September,  near  the  village  of  Hog- 
State  railways, 
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Munster,  consisting  of  engine  end  26  oil  did  not  spread  on  th*  surface,  but  retained  its 
carriage*,  containing  a  very  large  number  of  pa»-  :  globular  form.  I  thru  dropped  the  iame  quantity 
sengvrs  lit  is  ttatad  Between  1,200  and  1..W0),  wu  ,  of  petroleum.  This  spreading,  instantly  produced 
running  down  an  incline,  at  a  high  rate  of  speed,  '  a  perfectly  smooth  suifaca,  which  was  blown  along 
near  Hugstetten,  when  the  engine  left  the  rails  i  gradually  from  one  ml  to  the  other  of  the  water, 
and  ran  down  the  embankment ;  20  of  the  oar-  j  without  alteration  of  ita  smoothness.  The  fresh 
riages  were  "telescoped,"  and  more  or  leas  1  ripples,  as  they  were  formed  behind,  di«appearing 
smashed  and  damaged,  the  tltbrit  being  piled  up  in  as  soon  as  they  came  up  to  this  smooth  surface, 
enormous  heap*.  The  wreck  was  so  great  that  at  ,  Can  any  of  " oars  "  suggest  an  explanation  of  this 
present  the  exact  cause  of  the  accident  has  not  1  action  ? 

been  discovered,  but  there  if  good  reason  to  believe  •  I  have  always  supposed  a  wave  once  formed, 
that  the  engine  was  of  a  type  quite  uoeuited  to  .  extended  itself  until  the  amount  of  power  which 


running  at  such  high  speed,  especially  over  per 
manent -way  stated  to  have  been  not  in  the  beat  of 
condition.  Be  this  a*  it  may,  we  have  before  us  tho 
rttult  that  no  fewer  than  72  passengers  were  killed,  or 
have  since  died  from  the  injuries  received,  and  that 
more  than  a  hundred  others  were  very  seriously 
injured, 
sent  oc ' 
brakes, 
time  to  apply. 

Usd  this  train,  like  those  at  Ely  and  upon  the 
Nicolai  Railway,  been  fitted  with  the  Weatingbouse 


created  it,  expanded  until  the  wave  became  t 
invisible,  and  so  determined  was  this  action  that 
two  wavea  could  not  interfere  with  each  other's 
course.  This  is  illustrated  when  two  atones  are 
thrown  at  the  same  moment  into  water,  the  circles 
produced     beautifully     interweaving,  passing 


■ed.    We  have  also  the  fact  that  the  train  was    through  each  other  without  change  of  form, 
out  with  insufficient  and  inadequate  hand-      In  the  above  case  why  does  the  ripple  eeaae  f 
cs,  these,  of  course,  the  brakesman  had  no  J.  8.  B 


brake,  there  is  no  doubt  that  it  would  have  boon 
brought  t ately  to  rest  without  any  •'  piling  up  "  or 
'  telescoping' '  of  carriage*,  and  that  the  lives  of 


seventy  -two  persons  would  the 
The  "Hoard  of  Trade 


i  have  been  saved 
the  collision 
■  Balado 

Station,  of  the 
been  issued. 

It  will  be  remembered  that  in  this  caw  the  3.20 
p.m.  passenger  train  from  Milnathort  to  Glasgow 


(  Trade  report  upon  the  i 
on  the  28th  of  July,  near 
North  British  Railway,  1 


,  after  having  stopped 
by  a  following 


A  COMPARISON  BETWEEN  TAYLOR'S 
AND  NOBTHCOTT'S  LATHES,  AND  A 
SUGGESTION  FOB  COMBINING  THEIR 
RESPECTIVE  ADVANTAGES. 

[2n»R7.1  —  Now  that  we  are  reading  an  interesting 
series  of  articles  on  "The  Production  of  Looped 
has  just  I  Figure*  by  Gearing."  and  that  at  least  two  of  your 
correspondents  beside*  myself  are  interested  in  the 
subject,  I  hope  I  may  be  successful  in  my  desire  to 
raise  a  discussion  upon  this  system,  which  I  think, 
with  "  J.  L.,"  haa  been  too  much  overlooked. 

First,  however.  I  should  like  to  ask  our  good 
friend,  "J.  L  ,"  to  tell  us  whether  he  means  Arts) 
it>  p;  or  only  wavea  more  or  lesa  deep.  I  know 
that  all  waves  become  loops  when  continued  to  the 
centre;  but  on  psge  SS3  at  the  bottom  of  the 
middle  column,  we  read,  "  we  can  alto  new  get 
P."  I  refer  to  P,  and  And  eight  true  loops,  the  line 
crossing  itaelf  each  time.  Now,  I  do  not  see  how 
these  could  be  produced  by  the  apparatus  ho  is 
describing,  for  it  appears  to  m*  that  to  trace  auch 
carves  with  this  apparatus  it  would  be  necessary 
for  the  mandrel  to  atop  and  turn  backwards  eight 
times  in  the  revolution.  I  find  no  such  loop*  as 
those  at  T>  in  the  examples  given  in  The  Lathe 
and  its  Uses,"  as  showing  what  can  be  done  in 
Taylor's  lathe. 


1.  passenger  trs 
s  proceeding  on 
at  Balado,  when  it  was  run  into 
train,  which  consisted  only  of  an  engine,  tender, 
and  guard's  van.   The  collision  ia  due  to  the 
driver  of  this  goods  neglecting  to  keep  a  proper 
look-out :  but  it  will  be  sun  that  if  the  block 
system  had  been  in  operation  an  interval  of  space 
would  have  been  maintained  between  the  trains, 
and  the  sccident  could  not  have  occurred.  The 
signal  arrangements  are,  indeed,  very  defective  at 
Balado,  as  there  are  no  horn*  or  ttarlmg  signals, 
the  only  protection  being  a  dittant  signal  in  each 
direction. 

The  passenger  train  bad  the  Weatinghouse  brake, 
and  General  Hutchinson  reports  :— 

"  The  automatic  brake  with  which  the  passenger 
train  was  fitted  appears  to  have  done  good  service. 

The  train  was  severed  into  two  portions,  between  I    The  chief  advantages  of  Taylor's  system  are,  as 

of  the  !  explained  by  "J.  L  ?'  the  celerity 


the  second  and  third  vehicles,  by  the  force 
collision,  and  the  guard  in  the  rear  van  having  been 
knocked  down,  it  ia  most  probable  that  the  rear  I 
part  would  have  run  into  tho  front  part  and  pro-  I 
duced  a  second  collision,  had  not  the  automatic 
action,  brought  into  play  by  the  severance  of  the 
couplings,  promptly  stopped  the  rear  portion." 

The  North  British  Railway  Company  deserve* 
great  credit  for  the  way  in  which  it  has  adopted 
and  fitted  continuous  brakes :  but  it  is  to  be  hoped 
that  it  will  turn  ita  attention  to  the  providing  of 
the  block  system  over  its  whole  system. 

Olement  E.  Strett on. 

Saxe  Cob  org -street,  Leicester,  Sept.  23. 


RAILWAV  SIGNALS 

[20->  i  —  In  answer  to  Mr.  Stooke,  20620 
"step "  he  proposes  taking  is  in  perfect 
with  my  wishes,  and  1  shall  be  most  hap 

by  the  decision  of  Mr.  Stretton.  A 


the 


with  which  the 

patterns  are"  produced,  and  the  great  multiplicity  of 
figure*  and  forms  obtainable  by  a  comparatively 
simple  and  easily- constructed  apparatus.  Its  dis- 
advantage is  that  only  work  not  requiring  the 
support  of  the  back  centre  can  be  manipulated. 

The  special  advantage  of  Northoott's  system  over 
Taylor's  is,  that  while  producing  all  the  same 
figures  as  the  former,  it  will  cut  them  of  any  length 
the  lathe  will  take  in  and  will  turn— not  only  work 
of  irregular  transverse  section,  but  of  irregular 
logitudinal  section  also.  Its  disadvantage  is  (1 
speak  under  correction)  that  the  friction  of  the 
saddle  slide,  being  naturally  much  greater  than 
that  of  a  rocking  beadstock,  obliges  it  to  be  used  at 
a  much  slower  speed,  so  that  when  working  upon 
wood  with  more  than  one  oscillation  per  revolu- 
tion, the  w-rk  must  be  done  with  cutters  and 


wide  aperture  at  least  as  deep  as  the  length  of  tha 
slit.  The  pilaritrope  is  placed  behind  the  spectro- 
scope, between  the  prism  and  the  eye.  Thepoiariser 
is  a  tbin  prism  of  Iceland  spar  placed  with  its  re- 
fracting edge  at  right  angles  to  the  spectroscope 
slit.  This  forms  two  image*  of  the  spectrum, 
which  slightly  overlap,  the  bands  of  colour  bring 
continuous  through  both.  When  the  wide  aper- 
ture is  substituted  for  the  slit,  of  course  two  over- 
lapping images  of  it  are  aeon,  which  are  colourless 
exoept  where  the  two  opposite  edge*  are  fringed 
wi'h  prismatic  colours ;  these  fringes,  however,  do 
not  interfere  with  the  purpose  of  the  instrument. 
The  analyser  and  eyepiece  is  a  rotatable  Niool 
prism,  which  at  each  quartet-  revolution  extin- 
guishes one  or  other  of  the  images.  There  is  also, 
between  the  polariser  and  the  analyser,  a  provision 
for  inserting  one  or  more  thin  plates  of  a  doubly 
refracting  crystal,  so  that  they  also  may  be  rotated 
(separ*tely  from  the  analyser)  on  the  axis  of  vision. 
In  using  the  instrument,  the  slit  end  should  be 
directed  towards  the  clear  sky,  a  bright  clond,  or  a 
sheet  of  white  paper  illuminated  by  suuligbt:  in 
fact,  any  source  of  light  that  will  give  the  wide 
aperture  an  even  and  brightly  lighted  trh\tr  field 
of  view.  The  following  are  some  of  the  experi- 
ments which  msy  be  performed  with  this  appa- 
ratus. 

1.  Double  Analysis  or  Wikth  Lioirr— When 
the  analyser  is  in  cue  of  the  positions  iu  which  it 
allow*  only  oue  image  of  the  wide  aperture  to  be 
seen,  insert  a  very  thin  piste  of  a  doubly  refract- 
ing crystal— ssy,  mica  or  gypsum  ;  the  other  image 
will  then  become  visible,  and  both  images  will  be 
coloured.  On  rotating  the  Ihin  plate,  certain 
positions  will  be  found  in  which  the  colour  is 
strongest.  Tho  two  imsgeo  are  of  different  colours, 
most  strongly  contrasted.  They  are  also  comple- 
mentary, fhe  mixture  of  the  two  is  white  (ss  *een 
where  they  overlap) :  each  is  white  minus  the  other. 
If  the  slit  be  now  substituted  for  the  wide  aper- 
ture, we  see  three  spectra ;  the  two  outer  ones 
composed  of  various  bands  of  colour  separated  by 
dark  spaces,  being  those  of  the  two  colours,  and  the 
central  one  being  that  of  white  light ;  and  this  last 
is  formed  by  the  overlapping  of  the  other  two.  To 
show  distinctly  that  these  two  outer  spectra  are 
complementary,  let  the  slit  be  shortened  until  the 


CHEMISTRY  BOB  BNOINBEBS. 

[20.iKA.]  —  M  i>  v  thanks  to  Mr.  Robinson  for 
noticing  my  letter.  I  have  not  got  a  laboratory  I 
am  afraid ;  but  as  I  have  managed  without  one  in 
the  qualitative  analysis  of  metallic  solutions,  I 
thought  I  might  do  so  in  the  more  complicated 
processes  to  which  I  aspire. 

I  have  test-tubes,  mortar,  spirit- lamp,  retort, 
and  stand  blowpipe,  and  the  contents  of  a  Statham's 
guinea  chemical  chest,  and  tho  following  reagents  : 
nitric,  sulphuric,  hydrochloric,  and  bydrosulphurio 
adds ;  ammonia,  ammonic-chloride,  carbonate, 
sulphide,  and  oxalate,  caustic  potash,  iodide  of 
potassium,  sulphate  of  /Luc  What  more  would  I 
require  ?  The  goometal  would  be  the  only  article 
requiring  exact  analysis.  A  qualitative  and  very 
roughly  approximate  quantitative  analysis  would 
aullice  for  white-lead,  oils,  &c.   I  have  a  micro. 


drills,  instead  of  the  fixed  tool 

I  should  suppose  that  an  oval  in  wood  might  be 
turned  in  Taylor's  lathe  by  the  rocking  bead  and 
a  fixed  tool,  but  that  in  N'orthcott's  it  could  not  be 
produced  in  any  material  that  requires  a  quicker 
speed  than  iron,  without  the  help  of  cutters. 

I  desire  now  to  submit  for  tbe  opinion  of  my 
fellow  readers  a  plan  which  I  think  combines  roost 
of  the  advantages  of  both  systems.  I  propose  to 
remove  tbe  slide- rest  from  the  saddle-slide  of 
Northoott's  lathe,  and  to  fix  in  its  place  by  mei 
of  parole,  the  socket  of  an  ornamental  turm  . 
slide- rest,  which  socket  should  be  made  to  rock 
on  the  points  by  means  of  an  adjustable  con- 
necting-rod between  the  top  of  the  socket  and  a 
crank-pin  or  cam.  i he  waves  would  now  be  pro- 
duced by  the  rocking  slide-rest,  which  would  bo 
even  lighter  to  move  than  a  headstock,  and  the 
pattern  could  be  produced  at  any  part  of  tbe 
lathe-bod.  I  think  we  should  thus  secure  th* 
chief  advantages  of  bith  systems,  and  I  should 
expect  to  bo  able  to  tuin  an  oval  column  in  wood 
by  fixed  tools  the  whole  ioogth  of  the  lathe. 
September  23.  P.  A.  M. 


OIL  ON  TROUBLED  WATERS. 

[20^i4i.]— Wnicr  in  the  country  some  days  since, 
there  was  a  quantity  of  water  remained,  after  a 
heavy  rain,  ou  the  side  of  the  road,  extending  per- 
haps to  the  length  of  100ft.,  and  several  feet 
broad.  The  wiud  being  high,  a  very  large  ripple 
travollcd  from  one  end  to  the  other  of  it. 

It  occurred  to  me  directly  that  if  oil  is  said  to 
still  the  waves,  the  same  effect  must  be  produced 
on  a  snail  scale  on  the  little  pond  before  me.  I, 
therefore,  dropped  three  or  four  drops  of  olive  oil 
on  the  end  from  which  the  wind  was  blowing,  the 


central  spectrum  disappears,  leaving  the  other  two 
just  touching  at  their  inner  edges.  It  will  then  be 
distinctly  seen  that  tbe  dark  spaces  of  each  are 
exactly  opposite  to,  or  continuous  with,  the  coloured 
bauds  of  the  other,  so  that  when  the  two  are  super- 
posed (which  we  effect  by  again  lengthening  the 
slit)  they  exactly  fill  up  each  other's  dark  spaces, 
and  form  the  complete  spectrum  of  white  light. 
Tbe  particular  pair  of  complementary  colours  ex- 
hibited depends,  amongst  other  things,  upon  the 
thickness  of  the  tbin  plates  used.  Suppose  iu  our 
experiment  the  plate  has  the  thickness  which  gives 
blue  and  buff  colours  to  the  two  image*  of  the 
aperture  respectively:  on  analysing  these  by 
means  of  the  slit,  it  will  be  seen  that  the  complete 
spectrum  is  divided  pretty  nearly  in  half  about  tbe 
middle  of  tbe  green  ;  oue  half  of  it,  from  that 
point  up  to  and  including  the  red,  going 
to  produce  the  buff,  while  the  other  half 
goes  to  form  tbe  blue.  A  slightly  thicker 
plate  gives  a  beautiful  green  and  deep  pink 
couple,  and  the  spectroscope  shows  these  also  to  be 
compound  colours,  especially  the  pink,  which  con- 
tain* both  the  rod  and  the  violet  of  the  spectrum. 
By  using  successively  a  number  of  plates  gradually 
increasing  in  thickness,  a  great  variety  of  red  •green 
effects  are  obtained,  the  tints  of  which,  as  the 
thickness  of  tbe  plates  increases,  become  paler  or 
more  diluted  with  white,  until  a  thickness  is  reached 
which  produces  two  complementary  images  the 
colours  of  which  cannot  be  distinguished  from  one 
another— both,  in  fact,  appearing  equally  white. 
Neither,  however,  contains  the  complete  spectrum 
of  white  light,  for  when  analysed,  their  spectra  are 
seen  to  consist  of  a  great  number  of  very  narrow 
alternate  bright  and  black  bands,  the  bright  hands 
of  the  one  exactly  corresponding  with  the  black 
bands  of  the  other.  Thus  although  neither  of  the 
images  contains  above  half  nf  the  spectrum,  yet 
each  has  about  the  half  of  every  colour,  so  that  the 
proportion  of  the  difft 
white  light 


COLOUB. 

[20.»8S.]  — As  a  contribution  towards  the  discus- 
sion of  this  subject,  allow  wo  to  describe  two  pieces 
of  apparatus  by  means  of  which  many  instructive 
experiments  can  be  made  in  the  auah»n  and  com- 
bination of  colours.  X  constructed  them  when 
studying  the  subject  many  years  ago,  and  I  am 
not  aware  that  the  same  arr-iugeineuts  have  been 
used  by  anyone  else. 

The  first  is  a  combination  of  tbe  spectroscope 
with  the  polariscope.   The  spectroscope  is  of  the 


wish  to 


light  is  maintained  in  both. 

2.  Double  Analysis  of  Coloueed  Lioirr.— This 
Is  effected  precisely  iu  the  same  way  as  that  of 
white  light— a  sheet  of  coloured  glass  or 
being  used  to  Impart  the  colour  which  wo 
analyse. 

The  other  ap. 
beams  of  different  coloured  light.    It  consists  of  a 
conical  tube  nine  or  ten  inches  long.    The  large 
end,  which  is  about  three  inches  diameter,  is  closed 
by  a  diaphragm  having  three  circular  holes,  sach 
about  an  Inch  wide,  arranged  thus.   The  small  end 
is  furnished  with  a  rotatable  eyepiece  consisting  of 
two  Iceland  spar  prisms  and  oue  of  glass,  ceinentea 
together  in  such  a  position  that  they  give  four 
images  of  each  of  the  three  holes.   The  separating 
,  power  of  the  eyepuoe  and  its  distance  from  the 
a,  with  the  additiou  of  an  ar-    diaphragm  are  so  adjusted  that  when  the  eyepiece 
whereby  the  slit  can  he  replaced  by  a  '  is 


to  sliwe  over  1 
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•boot  imjr  relative  degree  of  brightness  nf 
one  colour  m  regard*  Ids  other  two.  The  effect  it 
produced  by  the  doubly-refracting  struct ure  of  the 
eyepiece,  and  will  be  familiar  to  those  who  have 
studied  the  subject  of  polarised  light. 

Walter  Hard!*, 
Joppa,  near  Edinburgh,  Sept.  lit. 
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nurd  figure,  iu; 


the  hole*  to  be  numbered 
lwniwido  (nearly)  at.,. 


0© 


3  and  1  at  b,  and  2,  3,  and  1  in  the  centre.  The 
hole,  are  pro  Tided  with  remOTable  abutter*  of 
coloured  gelatine,  and,  of  course,  where  two  or 
three  different  coloured  images  overlap,  a  com- 
pound colour  is  formed .  The  purity  and  vividness 
of  the  coloure  are  much  enhanced  if  outside  the 
three  hole*  ia  placed  a  card,  coTered  in  proper 
places  with  three  djlTr  rent-  onion  red  pieces  of  paper, 
fixed  (o  that  each  of  theae  piece*  of  paper  may  be 
viewed  through  a  gelatine  ah  otter  of  it*  own 
colour;  the  coloured  paper,  being,  of  course,  illu- 
moated  with  a  good  light.  The  instrument,  how- 
ever, performs  very  well  when  only  a  well-lighted 
white  sheet  of  j paper, ^or  the  clear  afcy,  is  looked  at 

A  very  instructive  experiment  is  made  by  invert- 
ing in  the  three  hole*  shutter*  coloured  deep 
orange,  green,  and  violet,  respectively,  and  making 
their  image*  overlap  partially,  a*  indicated  in  the 
annexed  figure.   The  result  i*  that  we  tee  a  whit* 


centre  inclosed  by  three  space*,  coloured  yellow, 
pink,  and  blue  respectively.  These  three  colours 
are  plainly  binary  compound*  of  the  original  three 
— (orange  +  green  ss  yellow;  green  4-  violet  = 
blue .  violet  -f  orange  »  pink).  The  central 
white  may  be  considered  a*  compounded  in  either 
of  the  four  fallowing  way*  :— 

1.  Orange  +  green  +  violet. 

2.  Pmk  -  green. 

3.  Blue  +  orange. 

4.  Yellow  +  violet 

I  find  that,  provided  a  proper  proportion  is 
maintained  in  the  intensities  or  brightness  of  the 
three  colours,  theae  may  be  varied  considerably  iu 
tint  without  appreciably  changing  the  whiteness  of 
the  centre.  The  orange  may  be  replaced  by  deep 
red,  the  violet  by  deep  bine  and  the  green  may  be 
yellower  or  bluer :  any  er  all  of  (hum  change*  may 
be  made  without  apparently  affecting  the  tint  nf 
the  triple  compound  white.  A  difference  in  the 
relative  brightness  or  amount  of  light  transmitted 
by  the  three  shutter*,  however,  effect*  a  nntablo 
ehuge  of  tint  in  the  space  where  their  images 
overisp.  The  use  of  polarised  light  to  illuminate 
the  shutters  affords  a  ready  means  of  showing  thi*. 
Let  the  light  of  the  sky  be  reflected  up  from  a 
polarising  mirror  through  the  coloured  abutters; 
then  if  we  rotate  the  instrument  (a*  a  whole— 
not  the  eyepiece  merely),  we  find  four  positions  of 
it  in  which  all  tba  colours  are  equally  bright,  and 
the  centre  is  white.  Rotating  me  instrument  iu 
one  direction  from  one  of  these  positions,  one  of 
the  usages,  say  the  violet  in  our  diagram, 
gradually  fades  or  darkens,  until  after  a  quarter 
revolution  it  disappears.  Meanwhile  the  other  two 
images  have  been  brightening,  and  they  reach 
their  brightest  when  the  violet  vaniehea.  and  of 
course  the  central  space,  before  white,  cow 
abandoned  by  violet,  shines  blight  yellow. 
Another  quarter-revolution  iu  the  same  direction 
restores  tbe  violet,  and  slightly  dims  ths  other 
colours,  and  they  are  all  again  equally  bright,  aud 
the  centre  white.  Tbe  third  quarter-revolutiiu 
gradually  extinguishes  the  orange  and  green,  and 
bring*  the  violet  up  to  it*  brightest,  over  it*  whole 
•urlaee.  The  fourth  quarter-revolution  again 
equalises  the  colour*  ;  so  here  we  have  a  means  of 


r2<y;s;i  ]  _ ..  Moitldsb."  in  his  reply  to  me 
.  (20512),  proceed*  ss  if  I  bad  said !  "  Ill-propor- 
'  tinned  thickness  is  the  only  cause  of  castings  cooling 
unequally.''  But  this  la  transposing  two  words 
of  mine,  and  I  cannot  allow  him  such  liberties. 
T.  D.  W.  gave  two  reasons  for  castings  irwrp. 
i*y.  I  say  there  is  only  one — it,  T.  D.  W.'s 
aecood,  "One  pnrt  cooling  before  another" — 
(does  "Moulder"  deny  thiar  and  that  bia  first 
reason  was  "  only  tht  [not  Ike  wi/v]  cause  of  the 
second  r"  as  "Moulder"  would  seek  to  represent 
me  ss  saying  ?)  —tot  there  may  be  many  causes  be- 
sides ill-proportioned  thickness  for  the  ont  reason 
why  casting*  warp -viz,  cooling  unequally.  So 
as  I  have  *bown  that  "  Moulder'*  "  basis  is  fstae, 
the  arguments  built  thereon,  and  conclusions 
arrived  at,  must  fall.  One  of  the  many  causes  for 
tbe  ont  rattan  exist*  in  "  Moulder'*  "  instance  of 
run*.  See.,  being  bent;  but  be  leave*  it  unexplained 
—and  so  will  I.  Iu  the  mean  time,  I  fear,  how- 
ever, that  he  conclude*  tqual  thickness  and  good 
proportions  to  bo  synonymous.  .*ow,  it  is  a  fact 
that  a  run  or  gutter  can  be  made  of  proportions 
thst  will  cast  straight  from  a  straight  pattern ; 
and  this  proves  that  "bad  proportion*  (?)  can 
I  overcome  the  itaton  of  castings  bending. 

The  esse  of  the  unequal  column  ™  Moulder " 
•'so  leave*  unexplained.  He  say*,  "  the  fact  of  it 
being  bent  prove*  that  bending  takes  place  when 
all  parts  are  hot  [what  does  he  mean  by  hot  ? — there 
la  hot  and  hot]  and  liable  to  bend."  To  this  I 
agree  without  changing  my  position  in  the  least, 
although,  I  grant,  that  from  my  uae  of  the  word 
"  rigid,"  I  may  have  led  "  Moulder ''  to  appear 
against  me  without  opposing  my  arguments  ;  and, 
therefore,  I  will  take  the  privilesre  to  explain  in 
what  sens*  ray  expression*  are  to  be  understood. 
By  "rigid"  I  mean  the  condition  of  a  eaautig 
opposed  to  plastic  (not  inflexible,  however) ;  by 
"  plastic,"  the  condition  which  can  be  impressed 
on  plaster.  And  with  these  explanations  I  leave 
my  arguments  again  to  be  criticised,  and  will  now 
take  up  "Moulders"  argument*.  He  will  not 
deny  that  when  casting*  which  cool  unequally  don't 
bend,  they  break  ;  that  shows  that  some  part  was 
"rigid"  and  not  "liable  to  bend,"  as  he  says. 
He  may  object  that  thi*  ia  broken,  not  boot  out- 
ing; but,  if  "Moulder"  has  reached  mature  age 
and  is  not  a  novice,  he  knows  that  many  castings 
that  are  troken  were  only  brut  until  they  got 
a  slight  tap  with  something,  and  snapped,  re- 
lieving the  strain  caused  by  tbe  rigid  part,  and 
became  then  straight,  proving  that  "  bending  "  did 
>i-t  "  take  place  when  all  parts  werehot  and  Habit 
'  ktnd."   And  here,  I  repeat,  that  the  reran  of 

while  the 
ame  later, 
theory,  how 

does  he  account  for  castings  bending  that  are  not 
artificially  cooled,  seeing  he  has  admitted  that 
lineal  contraction  is  equal  in  amount  P 

The  introduction  of  tbe  cube  I  regard  as  a  little 
out  of  place.  Our  subject  being  linear  action,  it 
would  have  been  as  logical,  and  more  pertinent, 
if  be  had  said  3Cm.  will  shrink  more  than  1  .'•n  , 
therefore,  lineal  contraction  is  not  equal  in 
amount.  Tbe  "coefficient"  is  only  tbe  sum  of 
lineal  contraction  in  the  three  directions— length, 
breadth,  and  thickness.  Therefore,  "Moulder  at- 
tempt* to  make  a  distinction  where  there  is  no  dif- 
ference. I  will  not  follow  him  in  that  line,  but  will 
here  briefly  repeat  that  T.  D.  W.  spoke  of 
keeping  all  parts  of  a  catling  ...  so  that  their 
contraction  will  be  equal.  I  aaid,  iu  to  limt,  for 
the  amount  in  thick  and  thin  parts  ia  equal  always ; 
not  as  h*  said,  "a  thin  body  contracts  mors  than  a 
thick." 

Our  "  Moulder  "  saya  that  every  moulder  knows 
it  to  be  undeniable  that  cooling  the  middle  on  tbe 
top  aide  of  a  easting  cause*  the  ends  to  come  up. 
As  "ours"  has  not  consulted  "every  moulder," 
ho  cannot  apeak  for  thsm,  aud  I  shall  be  surprised 
it  any  considerable  number  will  alio*  him  to  be 
their  representative  in  this  case.  But  our  differ- 
ence here  is  as  to  fact,  aud  cannot  be  settled  but  by 
evidence.  1  have  tcitcd  the  matter  (which  was 
witnessed  by  many  mouldersl  and  given  my  evi- 
dence. But  now  to  his  theory.  "  Toe  contraction 
ctuied  by  the  cooling  of  the  top  side  will  com- 
press." I  asy,  the  contraction  can  only  be  hurried 
to  its  limit,  and  cannot  compress  the  top  side— it 
baa  no  power  to  compress  itself,  and  as  little  can  it 
"  overcome  the  cohesion  of  the  underside,"  for  in 
order  that  the  dirtrtim  of  action  be  reversed,  a 
fulcrum,  or  series  of  fulcra,  would  be  required, 
which  does  not  exist  in  this  case.  So  I  deny  that 
the  end*  come  up,  and  argue  that  ths  top  aide  by 
cooling  ("if  dona  early")  will  reach  its  limit  of 


bending  was  that  one  part  got  rigid 
IM*  Moulder"'' d^r^^^^ 


contraction,  only  a  little 


□pressing  tie 


under  side,  which  is  then  plaatie  and  will  vield  *■ 
plaster,  but  when  it  contracts  (only  a 


act*  as  a 


little  later  I  it 
and  drawa  the  nude  down. 

Patternmaker. 


REPLIES  TO  QUERIES 


In  their  anneert,  C&rrttpondenti  art  rt- 
tprel/uUy  reqvtttrd  to  mention,  in  tach  instant*,  the 
titU  and  number  of  t  At  query  asked. 

{47004  ]— Bread  —I  am  totally  at  variance  with 
"  incisor  "  (p.  Ct»;  in  his  opinions  respecting  hard 
bread  crusts  affectiug  the  teeth,  and  promoting 
decay.  With  me,  as  an  old  sea-dog,  eating  soft 
bread  is  still  the  exception.  I  invanablv  eat  ahip 
biscuits,  or  the  stalest  of  bread- crusts  If  I  eat 
toast  it  must  be  cut  thin,  ami  done  slowly,  so  as 
to  be  crisp.  I  began  life  at  sea  in  tbe  dsys  of  bard 
"pantiles,"  and  with  the  exception  of  one  two 
years'  cruise,  I  have  never  known  toothache.  On 
the  occasion  referred  to,  I  did  suffer  considerably 
from  decay  of  molars,  and  on  consulting  a  dentist 
to  have  them  stopped,  he  traced  the  cause  to  very 
different  reason*.  I  have  never  had  any  trouble 
since.  My  teeth  are  still  tbe  admiration  of  my 
lady  friends,  and  the  envy  of  the  gentlemen.  I 
am  also  an  inveterate  smoker ;  in  fact  I  do  not 
remember  seeing  a  tailor  who  was  able  to  work  and 
eat  ship  diet,  who  had  bad  teeth.  My  father,  who 
was  al.oat  sea,  in  H.E.I.C.S.,  always  eat  biscuit* 
after  he  gave  up  sea,  and  bad  a  perfect  set  of  teeth 
(of  hi*  own)  when  he  died,  at  73  years  of  age.— 

CCIDADOSO. 

[47239.1 — Vegetarianism  —  Thanks  to  Mr. 
Ollard,  "Maliora,  "and"  H  O  B."  Thelattergentle- 
man  will  observe  that  whether  these  dsya  are  en- 
lightened or  not,  I  take  only  abjut  two-thirds  of  a 
put  per  day  of  the  light  London  bitter.  I  do  it 
because  I  like  it,  and  it  like*  me;  and  I  do  not  be- 
lieve that  so  amall  a  quantity  goes  very  far 
towards  making  me  fat.  I  have  never  tried  hot 
milk,  but  will  do  *o  for  a  few  day*.  Cold  milk  is 
too  bilious  for  me.  Sole,  f  lied,  is  a  delightful  dish, 
but  not  very  "stsying."  I  am  afraid  a  sole,  and 
say  a  dish  of  fresh  (uut  tiuned)  French  beana,  at 
C  p.m..  after  an  8  a.m.  breakfast,  would  find  me 
rather  faint  next  morning.  I  trust  "  H.  O'B."  i* 
not  the  only  reader  who  has  tried  my  "  vegetarian 
gocae  "  (see  page.  17  and  CO) ;  it  really 
■  to  be  well  known.  -C.  L.  HauT. 


[47239.]  —  Vegetarianism.. — I  must  flaUv  con- 
tradict tbe  statement  of  the  "  ses  cuptain'  who 
informed  "  H.  O'B."  as  to  the  uselessness  of 
canned  provisions  as  a  preventive  of  scurvy.  I 
have  never  known  a  case  of  ecu  ivy  in  any  vessel 
with  which  I  have  been  connected  since  canned 
provision*  came  into  use,  and  this  not  altogether 
owing  to  the  uae  of  limejuice.  The  first  passage  I 
made  without  a  case  of  scurvy  occurring  was  a  six 
months'  one  ;  the  crew  were  supplied  with  canned 
meata  three  time*  a  week,  and  no  limejuice,  but 
the  ahip  was  well  stocked  with  abundance  of  pre- 
vision* of  good  quality,  and  the  men  were  not 
stinted  in  their  rations.  They  were  also  supplied 
with  many  little  extras  to  rosks  their  diet  pala- 
table ;  but  which,  even  now,  money-grubbing 
owners  will  not  supply.  The  result  wss  that  the 
man  ware  happy  and  contented,  but  above  all,  the 
sanitary  arrangements  of  the  ship  were  well 
attended  to ;  the  builder  had  contrived  to  give  J ack 
rather  more  roomy  quarters  than  usual,  and  in 
consequence  he  took  extra  pride  in  keeping  his 
berth  clean.  In  fact,  the  floor  was  regularly  holy  • 
atoned  until  it  ataumed  a  dazzling  whiteness,  and 
being  well  ventilated,  was  kept  dry  aa  possible. 
Indeed,  the  voseeJ,  even  in  those  daya  of  merchant 
yacht*,  would  have  been  considered  a  model  of 
cleanliness  and  good  order.  I  have  never  known  a 
case  of  scurvy  since,  and  my  experience  has  not 
been  a  small  one.  It  will  be  thus  seen  that  the 
giving  of  canned  provisions  as  an  antidote  to  a 
disease  is  altogether  liable  to  fail,  if  one  of  the 
principal  causes  of  the  disease  be  allowed  to  exist, 
viz.,  uncleanlineaa,  cramped  up,  and  damp  quarter*. 
— CnrnADoso 

[47486 .1  —  Euclid's  Axioms  —Tbe  axiom 
"C  W.  B"  suggests  may  be  deduced  from  my 
result,  but  I  do  nut  see  that  I  assume  the  axiom  to 
obtain  my  result,  nor  any  other  axiom  save  (2). 
However,  if  I  am  wrong,  which  is  the  correct  way  Y 

 C.  H.  ItOMANI  -. 

[47.>l.i  ]— Battery  —To  " J.M."  ok Otitejw,— In 
answer  to  "  J.  M.'s  "  reply  as  regards  the  expensive 
instruments,  I  hsve  galvanometer  and  resistance 
coils.  What  I  want  to  know  is  how  to  proceed  to 
measure  the  intensity  (current  strength:  and 
resistance  of  a  voltaic,  battery.— Exaxdaijs. 

[47550.]— Dynamo —To  Mit  Laxcabteb. — I 
am  anxiously  looking  forward  to  your  answer,  and 
would  be  glad  to  hear  it  a*  early  a* possible.  H  tve 
done  nothing  further  since  writing.— T.  F.  H. 
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f  17606.1— Brake  Power  upon  floods  Trains. 
—The  following  table  gives  the  dates  wheo  ex- 
periments have  been  specially  ra%de  upon  the  Mid- 
lend  Railway  to  tent  the  power  of  the  ordinary 
tender  uud  guard's  sun  ban  1 - brakes  to  control 
good  a  and  mineral  trains  of  different  weights  upon 
Tsrioua  gradients. 


pate. 


Where  tried. 


Gra- 
dient 

1  in 


Oct.  2.5.  ISfiS 
Feb.  6,  la70 

Feb.  20, 1875 

July  II,  1S75 

.  15,  1875 


Derby  sod  Manchester  line. . 
'.Irumsgrove — Liokey  Incline* 
Brynsinman  Branch  (S  wan- 
na) ' 

Derby  sud  Manchester  line. . 


90 
37 

46 
00 

120 


*  In  the  experiments  upon  the  Lw  key  Incline,  the 
bank  engine.  No.  213,  was  fitted  with  Chatelier's 
connter-preatuie  apparatus. 

In  addition  to  tho  above  trials,  many  expnrimenta 
hsvo  been  made  wilh  trains  in  ordinary  working. 
There  is  no  doubt  that  goods  trains  are  very 
deficient  in  brake-)  ow-  r.  Every  goods  engine 
abould  have  a  powerful  brake  upon  ail  aix  wb<«la, 
which  would  give  a  driver  |M|  control  over  his 
train.— C  leu  est  E.  Stukttox. 

[4761C]— Tube  Well.— The  only  information  I 
<*an  give  is  copied  from  "  F.very  Man  his  own 
Mechanic."  Charge*,  inclusive  of  pumps,  piper,  and 
labour:— 10ft,  ill  I0e. :  15ft ,  £7  10s.  I  20ft..  £9; 
25ft.,  £10  10*.  ;  SOft.,  C12  10*.  Tiial  borings,  £1  Is. 
each  trial.  Further  informaticn  msy  he  obtained 
of  Mesars.  Le  Grand  and  Sutcliff,  100,  Bunhill- 
row,  E.C.-a.  J.  U. 

[t76-Vi.l  -Woollen  and  Worsted.— "T.  P.," 
in  last  wetk'a  Mechasic.  will  allow  rut  to  comet 
his  id<a  of  the  above.  Where  doc§  he  draw  the 
linebvtwern  "long"  and  "short"  wool  -  As  to 
woollen  being  "  short  wool  milled  and  fulled,"  I 
am  at  present  making  worsted  yarn  from  wool 
lOin.  long,  whkh  when  woven  will  be  well  milled. 
A  few  months  ago  I  explained  to  another  querist 
that  the  difference  bttwetn  the  two  is  in  the  eon- 
ntructian  of  the  threoj.  A  woollen  thread  is 
"stretched  "  (not  drawn  out)  on  s  mule— by  this 
stretcbii'g  a  thread  is  formed,  having  the  longest 
fibres  instdo  forming  a  core,  and  the  shortest  «ti 
the  outside,  at  tight  angles  to  them.  A  worsted 
thread,  on  the  contrary,  is  drawn  nut  on  a  frame  in 
sm-h  a  manner  that  ali  Ihe  litres  are  parallel,  and 
well  mixed  as  rng-irds  length,  no  portion  of  the 
thickness  having  inure  long  or  short  wool  than 
another.  On  inquiry.  I  daresay  "T.J."  will  be 
told  that  mie-lnlf  of  a  sheet  of  wool  can  he  made 
into  "  woollen  "  v  i-  i.  and  the  other  hall  into 
waiated.—Ku.NST  :iaci:t  Uusst. 

[47G90  i— Enamelling  Photographs.— It  is 
not  quit*  clear  what  is  miaot  bv  enamellrng  in  this 
querj  :  but  it  is  ecrtaiu  that  the  procesa  baa  bteu 
described  in  back  volumes.  The  simplest  plan, 
perhaps,  ia  to  rub  the  picturs  over  with  encaustic 
pasto  and  burnish  it.  The  encaustic  paate  ia  made 
hy  dissolving  white  wax  by  placing  the  vessel  con- 
taining it  in  boiling  water,  sua  adding  about 
three-quarters  of  its  bulk  of  turpentine.  Add 
some  scent  [cloves,  say)  to  cover  the  odour  of  the 
turps,  and  see  that  you  get  the  best.  I  should 
call  this  "wsxinir,"  Another  method  is  tn  cost 
the  photos  with  a  ULm  of 
Tbitod. 

[4761)2  .]  — Garden  Produce.— Purely  a  matter 
for  personal  arrangement  and  agreement.  There 
ia  dearly  no  right  in  the  garden  after  the  notice 
expires  -  Lux. 

[47037  ]— Roundabouts  —  What  is  it  you  wish 
to  snow  f  Surely,  you  don't  want  a  description  of 
the  whole  process  of  making  a  rouudabcut  r  Alder, 
lime,  willow,  or  poplar  will  do  for  the  horses,  the 
last  being  vory  light ;  bat  if  the  thing  is  to  lie 
knocked  about  much,  you  had  better  use  beech  or 
oak. — T.  P. 

dis- 
rface. 


J 47702  ]  —  Shoemaklnar.  — 
ved  in  bisulphide  of  carbon.  Leatb 
must  be  clean  cut.— duOTiMwa. 

147707  J -Cylinder  and  Boiler  for  Haif- 
Horse  Bngine.— A  half  horse  engine  may  have 
a  cylinder  of  vaiious  dimensions,  and  the  boiler 
might  be  of  any  desired  type.  "  Amateur  Engi 
peer "  ahould  state  Ins  requirements-  what  worl 


it  is  intended  to  do— then  he  might  get  an  answer. 
Perhaps  his  best  plan  would  be  to  call  at  some  of 
tho  works  and  aee  for  himself.  Apparently  ho  does 
not  understand  that  a  ryliuder  Gin.  ativke  and  .1in. 
diameter,  running  at  60  revs,  per  minuto.  with 
501b.  atesm  in  cylinder,  would  give  about  half  a 
horse,  power  ;  but  tho  same  run  at  100  revs.,  wilh 
1001b.  atesm,  would  gite  about  two  hone-power.— 

EESAB. 


[47709.]  ~  Compressed    Lime  Crucibles  — 
These  are,  I  believe,  made  in  moulds  at  an  enor-  I 
moos  pressure  -more  like  200  tons  than  .- 

[47718.)— Stains  in  Woollen  Goods. — Have 
you  tried  washing  well  with  soap- aud- water  f  If 
not,  do !  Also  Fatler's  earth  laid  over  wet  and 
allowed  to  dry.  Fetch  colour  op  again  with  a  little 
weak  ammonia-water. — J.  B. 

[47722.] — To  "SlKina  ." — This  question  having 
been  left  for  some  time,  permit  me  to  point  out  to 
the  querist  that  the  difference  is  to  snail  that  it 
could  be  found  only  by  elaborate  measurements. 
Of  course,  the  cell  wiih  the  larger  plate  would 
give  much  more  quantity.— D.  Buttons. 

[47723.] — Beatoriofr  Kngraving  on  Silver 
Plate. —  fhls  can  be  done  only,  I  think,  by  melt- 
ing out  the  filling,  and  it  would  need  great  cere. 
It  depends  very  much  on  what  the  filling  consists 

[47724  ]— Silvering-  Klrrors.— Applied  under- 
neath the  plate,  the  Utter  being  laid  on  a  table 
heated  by  steam.— J.  B.  E. 

[47726.]—  Water-OUes,— Silicate  of  soda,  I 
suppose.   See  the  indices.    It  is  not  real  glass. — 

T.  J.  K. 

[47730.]— Labels  for  Plants.— The  description 
of  " 


ever  beat  lead  labels  for 
the  nam 

[47710  ]— Boiler  Query.— If  you  mean  that  the 
pipe  carrying  the  mixture  of  gas  and  air  ti  the 
burner  ia  Jin.  in  diameter,  no  wonder  it  is  a  failure, 
Get  one  of  Fletcher's  small  solid-fUme  burner*, 
and  you  will  have  plenty  of  steam.  Gut  bis  list  and 
•ee  which  suits  you  beat,  or  which  best  lends  itself 
to  the  coudltious— that  is,  can  be  readiest  adapted. 

—  EsSAB. 

[17743.]  —  Discharge  from  Egg-shaped 
8swers  —I  am  aoriy  1  cannot  enlighten  "  Etna  " 
with  regard  to  the  difference  between  the  formulas. 
The  one  I  give  msy  be  found  iu  Moloawnrth  and 
other  aidtt  mcmoirrt,  and  represents  the  discharge 
iu  cubic  feet.  1  thought  at  first  the  difference 
between  the  ooemdenta  was  owing  tt  the  unit 
measurement  adopted,  but  now  it  seems  Ibis  ia  not 
so.  As  "Etna"  points  on'-,  "diameter  of  large 
end  should  be  of  loser  end."— C.  H.  RoiaASKs. 

[17719  1- Polar  ieed  Belay  — A  description  of 
a  polari-n  d  relay,  whether  a  single  or  a  compound 
one,  would  be  not  of  little  use  to  you  unaecooi- 

nnied  by  a  wosd.-ut.  If  you  intend  raakiug  one, 
ball  be  pleas,  d  to  send  a  drawing  to  be  tugravtd, 
but  if  you  don't  intend  making  one.  it  would  be 
hardly  worth  while  to  cut  a  wood  block.  You  will 
find  a  good  deairin'ion  of  both  «  n,-le  and  cool- 
pound  relays  iu  this "  Telephone  and  Kloctric  Light," 
by  Preacott.  and  also  several  good  woodcuts. 
In  answer  to  your  other  q»ery,  you  ahould  haiden 
lh«  ateel  at  a  oberrr  re.l.  ih«n  tec 
light  straw.— W  J.  Laxcastra. 

[47770  ] -Preventing  Kust  —Whilst  I  he  cos  >s 
burning  water  ;s  being  manufactured.  If  W.  V. 
M.  will  place  a  cup  with  aulphunc  acid  in  the  case 
the  evil  will  be  abated.  The  moisture  will  then 
pass  by  his  pnlirhed  at  tides  and  will  make  for  the 
acid.  2.  Ad  mt  this  course  with  any  chemical 
-E.  M. 


obtain  such  a  temperature  in  another  vessel  as  you 
wish  with  a  small  cell.  You  can  easily  calculate 
the  amount  of  zinc  neceat&ry  tobeoxiditid  in  the.  cell 
to  heat  a  given  quantity  of  water  through  a  given 
number  of  degrees,  and  you  will,  from  the  nsult, 
at  once  find  that  what  you  wish  to  do  cannot  l  e 
done  with  the  means  j  ou  intend  to  use.— W.  J. 
LsMklBB. 

[47808.]—  Telsphone.—  To  Me.  Lascabteb.— 
You  have  evidently  gone  wrong  altogether  in  the 
construction  of  your  telephones.  You  ought  to 
get  a  sound  through  them  when  put  on  to  a  micro- 
phone. Now,  of  course,  you  have  two  bar -magnets, 
each  one  capable  of  picking  up  at  least  lex.  of  iron, 
and  you  have  put  the  bobbins  on  the  eons  of  the 
magnets,  and  have  taken  care  that  none  of  the 
wire  is  exposed  through  the  fraying  of  the  ailk 
covering,  and  bava  brought  the  wires  out  to  bind- 
ing-screws  without  touching  each  other.  Suppos- 
ing all  this  to  bs  right,  then  you  have  carefully 
adjusted  the  magnets  until  they  are  about  one- 
thirtieth  of  an  inch  away  from  the  ferrotype  plates, 
and  atill  the  result  is  bad.  "  Well,  it's  all  your  r  wu 
fault,"  someone  will  say,  if  they  don't  speak  as  they 
abould  do  ;  but  I  have  known  in  many  esses  that 
every  care  has  been  taken  aud  bad  ret u Its  only 
obtained,  and,  as  a  last  resource,  a  new  plate  has 
been  pat  in  place  of  old  one— perhaps  a  thinner  or 
a  thicker  one,  and,  somehow  or  other,  the  tele- 
phones have  instantly  spoken  well,  and  as  they 
ought  to  do  when  spoken  to  civilly.  There  are 
laws  governing  all  this,  but  they  are  difficult  to 
learn,  and  it  h  only  experience  which  really 
teaches.  See  that  all  connection! 
circuits  clear,  pistes  not  buekled. 
justed,  then  trv  telephone,  and  if  atill  i 
let  me  know,  and  I  will  help  you  to  solvo  the 
mystery.— W.  J.  Las  cast  Eli. 

[478U  ]- Electric  Pendulum.  —  I  shall  b« 
pleased  to  give  you  all  the  infurniatiou  you  aak  for 
if  you  will  tell  ma  what  kind  of  clock,  size,  Jcc , 
you  wish  to  tit  the  pendulum  It.    I>  >  V  m  want  t  • 


tho  movement,  or  bare  you  oue  t  >  whioh  ycu 
wiah  to  apply  au  dectric  pendulum i—VT.  J.  LaS- 


to  a  very 


[4777 1.  -Bond  Blaok  for  Brass. -Mr  beet 
thanks  b»  "J.  F.  E."  and  Girdl-stone  Wright 
for  their  replies  to  lbs  above  quniies,  but  they  do 
not  meet  my  wonts.  "J.  F.  E.'a"  nitric  acid  pro- 
ass* does  not  give  a  uniform  black  colour,  aud  it 
does  not  do  tor  soft-soldered  articles.  Oirdlestoue 
Wi  iaht's  straw  process  I  do  not  find  satisfactory. 
Will  be  tell  me  what  Ag  Cy  K  Cy  ia,  and  how  it  is 
applied  to  the  work  ?  Can  any  fellow-reader  refer 
me  to  a  back  number  of  ours  giving  a  proosas  with 
nitrate  of  silver  and  sulphate  of  copper  t  I  have 
spent  hours  searching  for  it  without  success, 
although  I  am  confident  it  is  there.  I  ahall  be 
thankful  for  any  further  hints  ou  the  subject.- 
Ose  is  a  Tlx. 

[47772.]  —  Henley's  Discharger.  —  Let  me 
know  the  siss  of  your  ooil,  and  whether  you  wiah 
to  fit  the  discharger  on  to  the  base  of  coil,  or  on  an 
independent  board,  and  I  will  tell  you  how  to 
proceed.— W.  J.  Lascasteu. 

[4777*).]— StalnloK  Sycamore .—  Place  some 
alknnet  mot  in  linseed  oil  aud  rub  over  the  veneer 
with  it.  It  should  only  be  just  tinged  pinkish  :  the 
very  slightest  morsel  of  drop- black  would  give  it 
the  necessary  quiet  tone.  — E.  M. 

[177SOJ-F.C.8.  -A  friend  to  proposs  you.  and 
a  yearly  subsotiptioti  paid  in  advance,  will  entitle 
you  to  wear  F.C.S. ,  no  matter  whether  yuu  know 
anything  of  chemiatry  or  not. — E.  M. 

[47789.  ]—  Tent.  -  Paint  with  trailed  oil :  that  will 
make  the  teut  waterproof,  but  it  will  be  a  little 
atiff.-E.  M. 

[47799.]— Small   Battery.—  You   could  not 


[47814  ]- Photographic  -'!)  Wash  the  prints 
in  tue  water  and  nut  over  the  water,  and  never  mind 
if  you  wash  th-m  four  or  five  times.  You  will 
preserve  your  touiug-baUi  all  the  longer,  aud  wiil 
get  betUr  and  purer  prints.  The  toning  is  a  very 
uld  i  uc  and  a  go-,d  oue  ;  but  is  more  easily  remem- 
bered as  one  grtun  of  gold,  half  adruchm  of  acetate 
uf  soda,  and  ll  . »  ounces  of  water.  Y  -u  should 
keep  a  stock-bottle  of  chloiide  of  gold,  say  7;  grain 
tube  brok>  n  into  a  one  onuoe  bottle  of  distilled 
water;  then  DM  one  drachm  of  gdd  solution  ts 
the  half  drachm  of  acetate,  anu  fiv->  ounces  cl 
water;  mix  mi  'ins  d.»y  before  using.  It  is  better 
to  keep  smsll  quatititu-a  of  toning  solution  and 
stock  gold,  &o  ,  nan  to  make  all  up  at  ouce.  (2) 
Spots  are  due  to  a  great  many  cans  i,  aod  oae 
often  the  sourest  t.f  trouble  U  fiugitr-atiiiia.  Never 
touch  or  eveu  breathe  ou  the  surface  of  a  preptre-1 
plate  ;  th>  sputs  may  bo  in  the  plate  at  first,  or  bi 
due  to  du  t,  or  impurities  iu  the  water.  Look 
through  a  plate  bafore  exposure,  and  if  spots  ar«> 
there,  von  will  eee  them,  and  may  even  feel  theni. 

— W.  j.  r.aniewa- 

[47827.]— Grist- Ifllls. —I  have  Wu  wailics: 
for  someone  to  answer  this  query,  and  1  see  it  has 
at  Isat  been  answered  by  "  Hinckley  "  in  tl.is 
week's  issue  ;  but,  contrary  to  my  expectations, 
"  Amateur  Farmer  "  has  been  sdvised  to  go  in  lor 
a  pair  of  stones  Xow  I.  from  practical  experience, 
should  most  oeitamly  advise  to  the  contrary,  and  asy 
by  all  means  get  one  of  Maaara.  Barf  jrd  ana  Perkins' 
corn- grinding  mills,  as  being  very  much  faster  and 
requiring  far  loss  power  to  do  the  same  quantity  of 
work,  although  for  quality  of  work  it  cannot  be 
expected  that  a  high-speed  mill  can  compete  wilh 
stones,  but  for  far  men'  work  they  are  all  t  hat  can 
be  desired.  "  Amateur  Farmer  "  need  not  suppose 
that  because  I  say  they  cannot  come  up  to  stones 
in  the  quality  of  their  work  that  the  corn  must 
needs  come  through  them  In  a  half-'plit  sort  of 
state — far  from  it,  fur  I  have  often  ground  wheat 
dead  enough  to  make  rirat-dass  brown  bread  of. 
Again,  the  first  outlay  is  much  less,  and  also  the 
repairs  (when  any  are  mseded)  ares  mere* trifle,  aud 
make  the  mill  as'  good  aa  new  ;  whereas  in  atones 
the  repairs,  or  "  dressing  "  as  it  Is  called,  are  very 
heavy  and  come  very  often,  requiring  skilled  labour. 
I  ahould  advise  "  AinaUur  Farmer  "  to  get  a  No. 
1  mill  for  his  4  h  p.  engine. — W.  LtfSlN^TOtt. 

[47839.]— View  Lena.— You  do  not  tell  us  tho 
kind  of  lenses  you  have  the  privilege  of  seleciing 
one  from  ;  una  may  bo  s  plsno,  another  a  tuaniscu*, 
and  a  third  a  triple  lens ;  but,  on  the  supposition 
that  all  the  lenses  are  of  the  same  build,  then  tho 
1  iin.  lens  will  work  beet  of  the  three.  A  lens  6iu. 
focus  and  liiti.  diameter  sill  covora  1  plato  well 
with  a  atop  Jin.  diameter,  F  12.  You  might,  if 
the  lens  is  a  good  one,  have  a  stop  an  eighth 
larger;   but  the  coi 


Then,  for 
orF  24, 


crs  would  sutler  a  little, 
abarp  work,  a  atop  [iu., 
well.— W.  J.  Laxcastek. 
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(47S.m-Sen.UlMd  P*p«r.-Seu.iU»ed  p.pr, 
if  made  of  Rood  albumen,  will  keep  tor  mouths  in 
.  dry  place  :  bat  will  toon  apoil  if  eipmd  to  a 
damp  air.  The  l>e*t  way  t  >  koep  ft  is  to  put  it  into 
>  long  c*.n,  made  on  purpose,  and  put  an  indta- 
rubber  bind  over  the  part  where  cap  overlaps  the 
body  of  the  tube.  In  tbU  way  you  can  keep  it 
(rood  for  month*.— W.  J.  Lascjlstbe. 

[47»->l.]-SewiOB  Machine.  —  Probably  the 
atileh  acrew  ia  either  too  far  in  or  too  far  out :  try 
both  way*,  and  then  if  not  remedied  take  off  cloth 
plate  carefully  and  aeo  that  screw  cornea  into  proper 
pUrr  nr  ' '<r -  i<- shaped  r  iecc,  and  .lao  that  frame 
i*  ta  catch  of  ttiteh-bar.  -J.  I. 

[47S53]  —  Erector  for  Miaro.cope.  —  Th. 
erector  belonging  to  a  telescope  would  not  be  of 
much  use  to  you,  and  would  be,  a*  you  fay,  "  lint 
Terr  a*ti»f  ict'ury ."  The  erector  to  use  with  it  may  bs 
made  ont  of  tubing  lin.  in  diameter  and  J  j  in.  long. 
At  the  lower  end  mount  a  plano-convex  Um  Jm. 

and  in.  focus,  convex  surfac*  t>ward< 
aud  at  the  top  end  another  piano,  21tu. 
,  with  e->nvex  surface  in  lame  direction  ;  then 
pat  a  atop  Jin.  aperture  juat  within  the  focua  of 
lower  lem  of  erector. — W.  J.  Ljlkcasteh. 

[47857.;  — Defective  8earing  Machine  — Moat 
likaly  the  dog*  are  worn  and  will  bavo  to  be  removed, 
orgetarf  fttd fitted  by  Sitnmonda  21,  Garden- 
row,  L  -joo  u-T.  «d,  which  works  beautifully  without 
any  trouble.  Two  machine,  under  my  cue  give 
greet  aatitfoction  now.— J.  I. 

[47SC0  ]—  Soon  ting1  "Diagonal  for  Reflector. 

— The  Browning  method  of  straining  ehrnnometer- 
sptiog  in  three  pieces  from  the  ft  it  mount  through 
the  body  has  not,  I  think,  been  supersede.  Am 
account  of  the  method  will  be  found  in  Biown- 
iug'a  "  Pica  for  the  Reflector."  to  hn  obtained  at 
that  gentleman's  establishments.— Pbioiutiiuk. 

[478C9.]  — Induction  Coile.—  Yon  can  me  Xo. 
J')  sUk -covered  wire  for  primary  coil,  three  laj  era 
wound  closely,  then  insulate  with  paraffin  paper, 
and  wind  as  much  11  silk-covered  wire  ou  aa 
eecocdary  as  the  apace  will  allow,  carrying  the 
two  rnda  uf  secondary  to  two  binding  pn»t»;  this 
will  make  a  nice  unall  coil.  The  cells  in  which 
sulphate  ot  mercury  ia  naed  are  made  of  plates  of 
zinc  and  rarbon,  placed  about  }in.  apart,  with  the 

l»7d7C  ]  -Kasrnwtio  Sand.. -It  was  my  in- 
tenticm  to  have  given  some  particulars  to  this 
question,  but  cannot  find  the  necessary  papers,  in 
consequence  of  .stormy  titttiug,  arising  out  of  the 
upper  part  of  the  eottage  having  been  Clown  about 
our  he-da  in  th*  greet  storm  of  October  14th,  last 
year.  We  had  to  run  for  our  lives,  and  all  the 
furniture  that  had  not  been  "annih  dated," 
together  with  some  hundreds  of  volumes  of  book*, 
boxes  of  pipers,  were  thrown  into  the  vans  aa 
fast  aa  men  could  throw  them.  Some  book*  were 
"  happened  "  on  by  unwelcome  help  in  clearing 
away  the  wreckage,  and  I  have  never  been  able— 
" ,  do  not  feci  My  deaire— to  get  into  "  ship 
'  since.  I  hare  the  misfortune  of  being 
npelled  to  earn  a  livelihood,  and  that  is  .  great 
ttacleto  keeping  things  in  "apple-pio  order." 
Bat  .boat  the  magnetic  sand.  I  think  that  it  was 
either  in  '59  or  '60  that  the  late  Mr.  Moseley.  the 
then  celebrated  manufacturing  cutler,  of  K'ng- 
street,  t '.went  •garden,  sent  for  ma  to  look  at  what 
he  celled  a  "real  cutting  novelty."  When  I 
entered  his  thop,  I  raw  at  once  the  wit  of  the  thing 
—I  mean  of  tbo  cutting— in  a  fine  display  of  blsdea 
and  knives  of  all  shapes  and  sizes,  h»ving  **araprd 
upon  them  ths  word  Taran.ki.  Mr.  Moseley, 
Limaelf,  took  a  small  dirk  and  drovo  its  point 
through  several  copper  coins  upon  the  counter,  and 
with  pen  blade,  pared  the  edges  off  psnny-pieoea  as 
tkongh  tli"  copper  waa  but  hard  wood.  He  next 
•bowed  rn«  the  black  magnetic  s&ud,  the  magnetism 
o*  which  waa  amusingly  deminatrated,  swne 
gots,  bars,  and  forged  blade*  of  the 
Hiding  by  introducing  me  t>  a  Captain 
.ink,  who  had  brought  the  sand  over 
in  barrels  from  the  .bores  of  Teranaki,  New 
I  wrote  aa  account  of  what  I  had  burnt 
which  appeared  in  the  T.mt*.  A  cora- 
i  then  attempted  to  be  formed,  but  it  fell 
through,  somehow,  and  no  more  sand  came  over. 
Mr.  Moseley  made  it  all  ioto  fine  cutlery,  and  a 
large  number  of  surgical  instruments,  which  were  > 
higtily  spoken  of  I  have  some  of  the  old  knives  at 
bom*  now,  whilst  many  of  my  friends  supplied 
.  liberaU*  after  seeing  the  quality  of  the 


l>uild ;  although  they  have  Mr.  Johnson's 
valve,  that  d^>  not  alter  th*  claas.-A. 


[47880.] -Liquid  for  Binnacle  -To  Jin. 
Laxcurxn  — Uiyorrin*  would  I*  the  beet  liquid 
to  tine*  enmpesa  card  on,  but  you  ahould  protect 
the  back  uf  oompis*  card  first.  If  it  has  been 
'■Hipped,  I  ahould  rather  ace  th*  campaas,  as  it  la 
.liffi  :nlt  to  understand  from  your  query  exactly 
what  is  wrong. — \V .  J.  Laxcastkil. 


[47396.1— Photographic  —About  the  best  dead 
black  yon  can  use  ia  outdo  of  ;be*t  vegetable  black  I 
and  beat  French  poluh,  mixed  up  to  the  required  1 


comistency :  mix  j'i«t  aa  much  a*  you  want  to  nse, 
and  clean  the  vessel  out  containing  it,  when  don* 
with.  You  cannot  prepare  successfully  tb*  bUck 
paper  put  between  the  plate*,  hut  you  o.n  um  any 
opaque  paper— e  g-,  hrown  rope.  Knlargetnent*. — 
Yon  require  an  enlarging  lantern  with  condenser* 
sufficiently  large  to  take  the  whole  of  the  plate, 
*»y  pair  of  5in.  leusn*.  nn  achromatic  front  Riving 
crisp  definition  from  erntre  to  edge,  and  a  brilliant 
light  in  aa  small  a  volume  as  possible.  Then,  of 
course,  you  want  some  of  ibe  bromo-.rgentic 
paper,  and  the  developing  and  fixing  solutions ; 
and  by  following  the  instructions  sent  with  paper, 
yon  will  be  able  to  proilncc  good  enlargements  up 
to  any  aire  at  will.— W.  J.  Laxcistzb. 

[47900  ]  —  Weather  -  Qlaas  —  The  availed 
"  storm-glass"  ia  nicies,  and  not  worth  its 
making.  Year,  ugw,  I  made  u  lot  of  them  in  a 
hundred  cliff  rent  ways,  hut  found  them  all  equally 
useless.  You  can  get  any  am  ort  of  viaiVU  pre- 
cipitate by  altering  the  quantities  of  spirits  and 
water.  You  do  n«t  say  which  way  your*  is  stupid, 
so  that  I  am  at  a  loas  to  know  whether  you  havo 
too  much  or  too  little  precipitate.— W.  J.  Ijlx- 

CA9TKH. 

[47902.1- Prevent  in  e  Silver  from  Tarnish- 
ing.— H)po»ul|>bite  of  soda  will  not  at  all  prevent 
•ilvrr  from  taiuithing— it  will  di»»t>t*e  <  ff  any 
tarnish  ;  hut  if  you  want  to  prevent  the  silver  from 
tarnishing,  then  eoat  the  silvered  article,  with  a 
thin  collodion  :  this  will  keep  the  silver  bright  (if 
not  in  use  or  hspdlrd)  for  a  lung  time.  Yuu  can 
purchase  plain  collodion  from  any  photographic 
dealer,  and  then  thin  it  with  metbylated  ether. — 

W.  J.  LiffCAJSTKK 

[17310  ]-M  R  Engine*  —I  can  inform  "Me- 
tnur"  IhiU  engine*  0.,tij,  t'.'.i  l  i  C  j  05,  and  07 
all  rebuilt  1&82.  have  cylinders  IS  by  21.  "  Meteor" 
makes  some  miatukes  aa  to  the  890  clia*  :  there  are 
at  least  7"  of  Ibem.  The.  I 'I,  12U.  1-10  claaaes  are 
all  of  this  build 
dome  and  vi 
Duyki 

[17916  ]  -  ■  H.  R  Ensrlne*. — The  engine,  which 
I  mentioned  have  steam  brakes  only.  I  am  well 
aware  th.t  the  vacuum  is  not  appli  ad  to  the  engine- 
whnela,  neither  are  they  fitted  with  the  Sander* 
ejector,  not  injnotor  ;  the  Smith's  has  been  removed 
from  780 — 7M'.  There  are  six  MO-clara  which 
have  longer  cylinder*  than  the  other*,  18—20  I 
think  the  numbers  are  but.  S"4  SIS.  819  and  829 
—I  don't  know  the  other.  CI.  02,  OJ*,  04*.  IW*. 
l'7b«  and  1293,  rebuilt  18.S2,  have  had  larger 
cyliodera  put  in,  also  had  a  larger  tender.  (I  have 
placed  an  aaterisk  to  fonr  of  them  !  they  are  fitted 
with  Weetinghous*  air-brake  )  Mt  and  IM  are 
another  das*  of  engine.  Tnere  are  40  engines 
known  a*  the  40-claa.  :  they  .re  very  much  like 
the  890-claae,  only  they  .re  a  little  higher  in 
frame*,  and  there  are  other  things  beside*.  They 
number  2,  ft.  7.  12  19,  21,  40,  41,  I  !  43.  44.  45,  4«, 
47.  4S,  49.  07.  (ft,  &.>.  72  90,  91,  92.  95,  liO,  121, 
122,  121,  12.5,  126,  127.  121,  130,  131,  134,  135.  136. 
and  148  ;  I  have  forgotten  1 23 .  I  may  also  mention 
that  the  M.  It.  are  building  ten  new  passenger 
bogie-engine*,  cylinder.  IS  bv  26m.,  wheel*  68Jin. ; 
they  arill  number  from  15  U— 1671  ;  they  are  elan 
having  50  aix  -  coupled  goods  engines  built  by 
Messrs.  Beyer,  Peacock  and  G-i.,  Manchester.  They 
are  same  aa  1441.  dimension*  given  in  repllea 
47916  last  week. — Caxoiule. 

[47921.J-Brake  Trial,  on  the  Midland — 
In  the  above  reply  it  ia  meutiooed  th«t  brake*  liave 
been  tested  between  London  and  Bedford.  Leeds 
and  Bradford,  in  ord>nary  working.  This  ia  a 
point  upon  which  I  deaire  further  information  aa  to 
tho  date  of  trial  and  length  of  time  each  one  was 
tested  for  — A.  DsrvcB,  A.3  It  8. 

[47923  1-PoliahlnaT  Speculum.- To  "Pnia- 
xanuue.  — The  wavy  surface  i.  caused  by  not 
rotating  th.  mirror  on  it*  ax  La  properly.  Tb* 
mirror  muat  not  uovo  twice  on  the  same  hue.  A 
1  portion  of  a  revolution  must  be  described  at  each 
"pull-back  stroke."  Th*  number  of  strokes  per 
each  revolution  may  vary  from  120  to  start  with  to 
50  for  finiahing  Thia  ia  not  arbitrary,  but  will 
give  an  idea.  Th.  pitch-polishing  will  reaoove  all 
ring,  end  wave..— PaisxaTiuuB. 

[17925.]— Blectrlc  Engine  —  To  make  a  .mall 
motor,  aa  you  with,  you  abould  get  a  steel  magnet 
forged  like  Fig,  1,  2J  by  2  by  1J.  with  the  poleenda 
f urged  so  a*  to  allow  uf  the  hole  being  bored  Jin. 
clear.  When  this  is  done  it  may  be  permanently 
magnetiaed  by  any  of  the  well-known  method*,  a 
bole  drilled  in  the  foot  tu  acrew  it  to  the  wooden 
stand,  aud  two  on  each  side  of  the  pole-pieces  to 
carry  two  strip*  of  bra**  to  act  aa  bcaringa  for  the 
armature  The  latter  ahould  be  of  the  ahape  shown 
in  Fig.  2,  deeply  grooved,  aud  ahould  be  made  of 
soft  iron,  well  annealed,  end  its  dimenainna  should 
he  Jin.  diameter,  I  Jin.  long.  It  may  then  Iw  wonud 
in  the  groove  with  B.W.O.  .10  silk  covered,  soaked 
in  paraflln,  leaving  two  ends  for  attachment  to 
commutator  aa  shown  in  tho  plan.  Fig.  3,  one  bras* 
bearing  pieaie  being  Kent  to  allow  of  commutator 
working  inside.    When  armature  is  wound,  two 


bra*a  disc*  ahould  bo  screwed  by  two  * 
end.  each  of  tlieae  being  centrally  drilled  and  tapped 
to  allow  of  axle,  being  screwed  iu.  The  latter 
should  bo  3-lCin.  when  finished,  but  should  be  of 
Jin.  wire,  and  turned  after  titling  to  armature.  The 

a  i 


J 47937.]—  Photography.—  I 
leavoured  to  tike  portrait*  in  a 


of  ebonite  tightly  upon  th*  axlo,  and  upon  that  a 
piee*  of  bras*  tubing,  diagonally  split,  to  each  n  le 
of  which  the  twoends  of  armature  wire  are  soldered. 
Two  biudiog  acrew*  up  ui  tha  stand,  having  each  a 
thin  atrip  of  copper  auldertd  and  aplit,  reaching  up 
to  the  commutator,  completes  the  working  part  of 
the  engine.  A  small  wooden  pulley  may  be  put 
upon  the  axle  to  transmit  tho  power  to  modela.  A. ;. 
A  amall  bichromate  will  work  this  welL-Faxn. 
Walxeii. 

[179 Jo.]—  Ventilation  of  Room  — Probably 
the  bad  ventilation  of  your  room  i*  da*  largely, 
and  perhaps  entirely,  to  the  fact  that  the  fire  uf  the 
room  can  get  air  more  readily  through  the  ventila- 
tor than  elsewhere.  In  fact,  in  a  room  of  the 
ord. nary  construction,  a  ventilator  iuch  as  you 
describe  could  hardiy  be  expected  to  work.  You 
are  practically  ai'uated  in  the  rVn//  of  an  inverted 
aiphon,  the  longer  limb  of  which  ia  represented  by 
the  chimney  of  your  fireplace,  and  th*  shorter  by 
the  space  above  your  ventilator.  Yon  havo  a 
str  ing  source  of  hot  at  the  bottom  of  the  long  limb 
and  a  weaker  at  the  bottom  of  the  short  limb. 
Naturally  a  current  i«  set  un  divn  the  short  limb, 
through  the  ventilator,  and  up  the  long  limb  or 
chimney.  Asauming  that  your  difl'i :ulty  ia  due  to 
thia,  I  would  recommend  you  to  do  two  thing*: 
First  to  have  a  pipe  fixed  in  the  wall  b^low  the 
grate  at  the  back  of  your  fireplace,  which  would 
r»mv*y  air  direct  from  tho  cellar,  or  the  outside  of 
the  hutiM,  in  lulTicient  quantity  to  feed  th*  fire; 
and,  second,  to  *ee  that  the  perforations  in  yonr 
ceiling,  and  the  grating*  in  the  outer  wallue.ufli- 
ciently  large  to  carry  away  the  foul  air.  —  L, 
AacnutTr. 

have  fn 

means  of  magneaium'ribbon,  bat  vrith  no  sua 
have,  however,  jnst  perfected  a  light,  whereby 
photography  may  be  earned  on  at  night,  and  in  a 
sitting.  My  lamp  will  be  exhibited  at  the  forth- 
coming exhibition  in  Lmdon;  but  if  '  .S>mpervivo  " 
will  favour  me  with  hi.  .ddriwa,  I  arill  »uuply  bim 
with  all  neoasaary  information.  -  JuUH  Y. 
M'Leixax,  Craig-atreet,  <i!a*gow. 

[47947.]  —  Land  Reclamation.  —  Th*  terra 
"  warping,"  aa  applied  to  the  reclamation  of  land, 
meana  the  fl  icding  ef  inch  land  with  the  waters  of 
some  tiver  or  torrent  highly  charged  with  earthy 
matter*  in  suspension.  Ta*  water  in  this  way  being 
spread  over  a  large  area,  loaea  the  velocity  that  it 
had  in  the  torrent,  aud  the  sediment  is  precipitated 
ou  the  land,  the  level  of  which,  in  the  course  of 
time,  i*  raued.  In  tho  Tuscan  Mareinmo,  large 
trace*  of  awampy  land  have  been  reclaimed  in  this 
way,  and  in  tho  neighbourhood  of  Grjateto,  the 
flood-water*  of  the  O.-nbrona,  highly  charged  with 
neb,  eartby  auhttanoea,  brought  down  from  tho 
mountain!*  during  it.  rapid  course,  are  led  on  to 
th*  low  lands  by  proper  chaunela,  au  1  the  water, 
which  at  the  inlet,  u  of  a  dirty  yellow  colour, 
flow*  over  the  land  and  it  drawn  off  at  the  outlet 
perfectly  clear.— Etha. 

[47947.]— Laud  Reclamation.— I  have  seen  a 
little  of  the  *y»tem  of  land  reclamation  by  *'  warp- 
ing," but  it  1*  somewhat  difforeut  from  that  de- 
acribed  by  "  O  J.  II  "  The  edit  or  "  warp"  is 
brought  up  with  the  tidal- water,  and  subside*  from 
it  when  the  water  has  reached  iu  height  and  begin* 
to  recede.  A  "  fresh  "  brings  very  little  sediment 
indeed,  compared  with  the  tide-water.  The  beat 
season  far  warping  is  a  dry  summer,  when,  if  there 
he  *•  mug  tide*,  th*  amount  of  deposit  will  be  con- 
siderable. I  have  <e*n  the  atone  step*  of  .  ferry 
covered  to  the  depth  of  three  or  four  inehee  with 
d-p  >»it  from  .  single  tide  ;  but  of  course  it  muat 
not  be  supposed  that  .  largo  nrea  would  receive 
eveu  half  that  depth.  The  tdal  thickness  of  warp 
which  can  be  obtained  on  any  »n-a  depend*  on  the 
difference  between  the  land  level  an  I  the  h«igbt  of 
the  tide-water.  Sometime*  four  or  live  feet  can  lie 
got  on  small  areas.    When  a  district  has  been  em- 
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basked  round  for  warping,  s  luge  drain  in  mule, 
embanked  on  loth  sides  from  tin  sluice  to  nearly 
the  farther  extremity  of  the  area.  On  the  tide- 
water being  admitted,  it  rushes  down  to  the  ex- 
treme parte  and  gradually  spreads  until  the  force 
of  the  tide  i>  expended.  'I  he  subsidence  of  the  river 
then  admit*  it  to  slowly  return,  leaving  behind  a 
deposit  of  warp.  The  unequal  periods  of  riling 
and  falling  are  especially  suitable  for  allowing  the 
water  to  dear.  In  the  river  to  which  I  am  alluding, 
the  rise  of  the  tide  occupies  about,  or  rather  over, 
two  hours,  while  the  returning  time  is  consequently 
nearly  tea  hours,  thus  giving- the  warp  ample  time 
to  subside.  Large  areas  of  bog,  peat,  or  "  turf." 
have  been  transformed  into  excellent  corn-land, 
where  the  situation  and  surrounding  conditions 
have  admitted  of  the  system  being  applied.  In 
I  has  been  carted  from  the  river 


some  instances  warp  has  been  canea  irom  me  nver 
siclo  on  to  poor  land;  bnt  it  is  generally  considered 
leas  ben.fltial  than  when  gradually  deposited  from 
water.-O.  V. 

[47M2.]-AgiiculturnlChejnlatry.— '"J.D.B." 
will  find  "The  Fields  .of  Ureat  Britain,"  a 
text-book  of  agriculture,  adapted  to  the  syllabus 
of  the  Science  ami  Art  Department  for  Elementary 
and  Advanced  Students,  by  Hugh  Clements 
(Boaid  of  Trade),  with  an  introduction  by  H. 
Kains- Jackson,  price  2a.  fi J.,  a  capital  book  for  the 
purpose  required.  Published  by  Crosby  Lock  wood 
and  Co.,  7,  Stationers'  Hall-court,  London,  K.C.-  • 
F.  EvxaiTT. 

[479S7.]— Meaaurlns;  Height  of  mountain. 
— Unless  "  Glen  "  measures  height  by  means  of  va- 
riation  of  atmospheric  preasuro  by  the  barometer,  it 
is  essential  that  he  he  able  to  measure  some  angles 
— say,  by  marking  lines  on  a  board  and  running 
his  eye  along  them.  Suppose  he  can  measure  the 
angles  W  and  Ml".  Let  A  be  the  point  in  plane  of 
Use,  at  which  angle  FAkC  =  30",  and  let  B  be 


point  in  straight  line  AM  :by  walking  straight 
towards  Ml,  at  which  angle  PBM  =  60s.  Measure 
AB,  let  1  bb  a -say ;  .-.  PB  ■  All  =  a,  PM  =  PB 


sin  60- =  .:.  height  =  Y3^ 


Of 


AB 

most  bo  lsrei.-B.  A.,  Cantab. 

[479S9.1— Gauges  of  Continental  Railways 
— The  ordinary  gauge  of  the  Italian  Railway,  as 
regulated  by  a  Government  commission  in  1871,  is 
l  ll.'im.,  or  4ft.  b"  «'u.,  or  slightlv  larger  than  the 
English,  which  would  be  1  43m.,  or  4ft.  Sjin.  The 
distance  from  oentre  to  centre  of  rails,  f-GCka.,  or 
4ft.  lUin.-ETJtA. 


( 479o9.  ]— Gauirss of  Con t iuontal  Railways. 
—I  do  not  know  exact  measurement  of  gauges  of 
Continental  railways,  but  they  must  be  all  the  same, 
with  tbe  exception  of  Spain, for  I  have  seen  Russian. 
German,  and  Italian  carriages  often  in  the  north  of 
France,  some  of  them  as  far  as  Calais ;  and  I  know 
there  is  no  changing  of  carriages  between  Paris  and 
Vienna.  'At  Calais,  every  Fiiday  night  there  is  a 
sleeping  -carriage  that  runs  through  to  Brindiai  with 
the  Indian  mail,  via  Mont  Csnis  tunnel. — Vkoa. 

[47963.]  —  Legal.  —  I'nder  the  circumstances 
stated  in  this  query,  A.  desises  a  life  estate  to  bis 
wife  Jane,  with  remainder  in  fee  to  his  son  B.  B. 
does  not  "  givs  away  what  neither  ho  nor  his  wife 
ever  possessed."  I.  nder  A.'s  will  B.  has  a  future 
and  contingent  interest  (viz.,  a  fee  simple  expectant 
on  the  determination  of  Jane's  lif*  estate),  and  ho 
is  expresely  empoweied  to  dispose  thereof  by  will  by 
the  Act  7  Will.  IV.,  and  1  Vic,  c.  26,  a  3.  He 
devises  that  interest  to  Mary  his  wife,  who  dies 
(presumably  intestate)  in  Jane's  lifetime,  and  so  tbe 
interest  passes  to  Mary's  heir  or  heirs,  whoever  he 
or  they  may  be,  and  it  will  vest  as  an  estate  in  fee 
simple  ih  j»iin>»ri  immediately  on  the  death  of 
Jaoe.  In  the  mean  time,  it  may  be  disposed  of  from 
time  to  time  by  conveyance  infer  ritat,  or  by  will, 
but  is  always  ready  to  vest  on  Jane  s  death,  as 
above  stated.  "  The  property  "  (by  which  I  sup- 
pose "  Anglo  Dane  "  means  the  contingent  interest 
devised  to  B.l  does  not  "  go  back  to  Jsne  as  A.'s 
widow  and  heir."  The  "  elder  son,"  andnotJans, 
is  A.'s  heir;  but  the  heir's  right  is  destroyed  by  A.'s 
will.-LKX. 

[47973.]—  Barium  Compounds.— Perhaps  it  is 
'  era  the  native  carbonate  (Withents)  is 
obtainable,  to  make  barium  chloride  the 
point  for  the  preparation  of  all  these  com- 


pounds. The  nitrate  is  produced  from  it  by  double 
decomposition  with  sodium  nitrate  (Chili  saltpetre). 

From  8tho  latter  salt,  barium  oxids  (csustic 
baryta;  is  eeiily  producible  by  mere  heating  to 
redness,  and  this  may  be  done  in  an  iron  pan.  The 
nitric  acid  become*  decomposed,  and  is  disengaged 
in  the  form  of  oxygsn  mingled  with  red  nitrous 
fumes,  and  these  may  be  collected  and  utilised 
in  a  variety  of  ways  — (1)  They  may  be  reconsti- 
tuted into  nitric  acid  :  (-')  they  may  bo  used  in  the 
place  of  nitric  acid  in  the  manufacture  of  sulphuric 
add :  (3}  they  may  be  mixed  with  hydrogen,  and 
being  then  passed  through  a  heated  tube  or  retort 
filled  with  pumice  (which  has  been  dipped  in  a 
solution  of  any  salt  of  iron,  dried,  and  subsequently 
calcined)  may  be  entirely  convert**!  iatn  a 
corresponding  proportion  of  ammonia  NH,.  Thus 
caustic  baryta  can  be  made  from  tbe  nitrate, 
starting  previously  from  the  chloride  and  the 
nitric  acid  completely  recovered  as  such,  or  utilised 
in  an  advantageous  manner.  The  barium  hydrate 
may  be  formed  by  acting  on  the  csustic  baryta  with 
water.  The  caustic  baryta alakralike  caustic  lime. and 
if  the  hydrate  thus  formed  be  diuolved  in  boiling 
water  to  saturation,  snd  allowed  to  cool,  crystals 
of  the  barium  hydrate,  with  eight  equivalents  of 
water,  become  deposited,  and  may  be  drained  and 
collected.  Further,  these  crystals  fuse  easily  if 
heated  in  a  oast-iron  pan  in  their  water  of 
crystallisation,  and  this  may  be  evaporated  till  a 
mouobydrato  is  left,  and  by  merely  heating  this 
still  further  in  the  same  pan  it  will  enter  into 
fusion,  and  may  be  ladled  out,  and  cast  into  pigs 
like  so  much  lead.  In  this  form  barium  hydrate 
keeps  well,  and  is  sssily  packed  for  transport. 
Barium  hydrate  is  further  obtainable  from  the 
barium  chloride,  by  boiling  with  an  equivalent 
proportion  of  sodium  hydroxide,  when  on  cooling 
barium  hydrate  crystallises  out.  At  the  present 
low  price  of  sodium  hydroxide  (caustic  soda)  this 
method  of  producing  barium  hydrate  is  feasible. 
In  the  manufacture  of  barium  sulphide  from  tho 
ground  sulphate  which  B.  D.  Williams  recommends, 
it  is  a  mistake  to  state  that  any  kind  of 
rsducing-fumace  will  suit.  Such  is  not  ths 
esse,  and  anyone  who  tries  it  will  find  that 
ths  bricks  are  rapidly  destroyed.  In  course  of 
experimenting  in  this  direction  with  a  celebrated 
French  chemist,  we  were  led,  upon  bis  suggestion, 
to  try  bricks  made  from  pure  magnesia,  obtained 
from  magneslte.  We  constructed  with  these  the 
bed  of  a  reverberatory  furnace,  and  this  bed  lasted 
for  more  months  than  our  ordinary  firebrick  bed 
had  lasted  for  days.  Finally,  we  prepared  our 
barium  hydrate  by  decomposing  the  barium  sul- 
phide with  zinc  oxide.  The  fallowing  is  the  best 
mode  of  proceeding  —Barium  sulphate  was  mixed 
with  one- third  to  one- half  its  weight  of  coal-dust, 
and  decomposed  in  our  reverberatory  furnace, 
heating  it  with  a  very  fuliginous  flame.  The 
black  mass  was  (initiated  with  bailing  water,  and 
the  hot  solution  of  barium  sulphide  drawn  off 
clear  by  dscantation.  On  cooling,  snch  a  solution 
separates  into  crystals  of  ban  urn  hydrate  mixed 
with  barium  sulphide  and  a  barium  polysulphide. 
which  latter  remains  in  solution.  The  solution  is 
drawn  oil  then  after  onoling,  and  we  jest  simply 
threw  it  away  at  that  Urns.  The  crystals  were 
dissolved  again  in  boiling  water,  and  to  sepa- 
rate the  small  quantity  of  sulphur  still  pre- 
sent the  following  method  wss  pursued :— On 
adding  to  a  sample  of  this  liquor  an  excess  of 
zinc  oxide,  the  sulphur  is  separated  entirely  as  an 
insoluble  xinc  sulphide,  BsS  -t  ZuO  a>  BsO  +  /.oS; 
but  besides  this,  the  barium  hydrate  remaining  in 
solution  takes  up  mire  of  the  xinc  oxide,  forming 
a  compound  with  it  corresponding  to  whst  one 
might  look  upon  as  a  kind  of  barium  xincate.  It  is 
obvious  that  wars  the  zinc  oxide  sdded  in  just  the 
right  proportion,  this  latter  compound  need  never 
be  formed  ;  but  it  is  difficult  to  hit  the  exact  point 
in  this  manner ;  so  in  practice  it  is  better  to  divide 
the  solution  into  two  parts,  and  then  to  add  the 
excess  of  oxids  to  a  first  portion,  and  ths  dear 
solution  ol  sine  thus  obtained  to  the  other  part  or 
second  portion  of  the  liquor.  As,  practically 
speaking,  the  liquors  are  always  obtained  (or  may 
always  be  obtained)  in  precisely  tbe  same  conditions 
of  saturation,  and  with  liks  proportions  of  sulphur 
it  is  easy  to  establish,  ooos  for  all,  ths  bulk  of 
liquor  to  be  taken  which,  when  treated  with  the 
excess  of  zino  oxide,  will  servo  to  desulphurise  the 
other  part  without  leaving  any  uudecom  posed 
sulphide  in  solution  on  the  one  hand,  or  any  free 
zinc  on  the  other.  The  only  points  to  be  attended 
to  are  to  so  manage  tbe  liquors  as  to  maintain  them 
boiling  hot,  or  at  least  as  nearly  a  constant  tem- 
perature as  possible  during  ths  whole  operation, 
and  this  is  not  difficult  when  dealing  with  large 
bulks  of  liquor  which  retain  their  heat.  Lastly, 
we  also  mad*  some  of  our  barium  hydrate  from 
the  carbonate  direct,  heating  it  first  with  coal  in 
our  reverberatory  turn  ace  with  its  bed  of  mag- 
nesia, and  then  extracting  barium  hydrate  by 
lixiviation.  Without  magnesia  this  Is  quite  out  of 
the  question.  The  high  temperature  required,  aud 
the  extreme  basicity  of  the  baryta,  causing  rapid 
of  all  ordinary  bricks.    I  believe  this 


further  information  may  be  of  value  to  querist 
re  "  barium  compounds  "  in  last  but  one  of  "ours." 
I  shall  be  happy  to  afford  any  further  information 
on  this  subject.'  about  which  I  believe  I  have  more 
experience  than  most  persons,  and  am  only  sur- 
prised that  barium  compounds  are  not  already,  as 
they  deserve  to  be,  an  important  branch  of  British 
manufacture.— Lux. 

[17975.]—  Testing  Lightning  Conductors.— 
Ths  only  way  to  test  your  conductor  is  to  resort  to 
the  common  and  well-known  method  usually 
termed  "  steeple-  jaeking,"and  having  accomplished 
the  somewhat  perilous  task  of  attaching  a  wire  from 
the  top  of  ths  conductor  to  ths  earth,  to  maka  the 
ordinary  calculations  on  the  galvanometer.  As  the 
majority  of  conductors  which  have  been  erected  for 
a  long  time  have  not,  upon  being  tested,  proved  to 
be  in  proper  working  order,  but  on  the  contrary  an 
absolute  source  of  danger,  itHjery^Ukely  that  you 

Sftotolft,  1  mJdadvisa  you  to  adopt  ^Vyle's 
Patent  Easily -tested  Lightning  Conductor,"  which 
is  guaranteed  to  be  made  of  96  per  cent,  pure  cop- 
per, and  can  moreover  be  tested  at  any  moment 
without  the  inconvenience  and  danger  of  the  method 
above  referred  to. — Joust  Bin,. 


147979.]  —  Locomotives.  —  I  see 
could  not  give  yon  the  sizs  of  cylinders  for  1128 
and  1394 :  they  are  18  x  24in. ;  ths  former  wss  built 
by  Neilson  and  Co.,  Glasgow,  the  latter  at  Derby 
by  M.  R.  Co.  There  are  three  engines,  1397,  131*. 
and  1399 ;  I  have  been  informed  that  they  were  the 
property  of  the  Somerset  snd  Dorset  Railway,  and 
the  M.  R.  Co.  took  them  from  them  whan  it  was 
made  into  a  joint  ootnmitteee ;  they  are  small 
tender  engines,  I  think  thsy  have  wheels  oft.  4in.t 
and  cylinders  15  x  20in.  I  may  also  state  that 
I  they  have  steal  boilers  ;  the  engines  which  our 
friend  "  Meteor"  means  an  from  101—109.  they 
j  have  had  their  numbers  altered  from  lSPO-tys. 
to  ths  former;  cylinders,  18—26;  wheels,  7ft. — 
Cjjcoxtu. 

[47997.]—  Black  and  Tan  Tenter.— A  white 
opacity  of  the  whole  of  the  front  of  the  eyeball 
I  often  occurs  in  dogs  from  some  irritation,  such  as 
thorns — this,  of  course,  should  be  looked  for,  and 
.  the  whiteness  will  disappear  by  itself.  If  it  does 
not  do  so  soon,  something  in  the  shape  of  a  small 
blister  just  in  treat  of  the  root  of  the  ear  on  the 
same  side,  kept  open  for  a  week  or  more, will  often 
effect  a  cure.  A  Utile  blistering  fluid  carefully 
rubbed  in  with  a  small  bard  brush  will  be  the  best 
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[48010.]— Oil  on  the  Waves  it  wontd  cer- 
tainly take  a  very  long  time  before  the  ocean  was 
completely  covered  with  a  film  of  oil,  and  I  doubt 
whether  this  would  ever  happen,  as  ths  oil  would 
partly  decompose  and  be  partly  eaten.  As,  how- 
ever, a  machine  has  been  invented  for  the  purpose 
of  pouring  the  oil  upon  the  "  troubled  waters,"  it 
is  not  at  all  unlikely  that  one  may  be  invented  to 
collect  it. — Joint  Bcll. 

[48023.]—  Fixing  Cylinders  and  Eccentric  In 
tho  Lathe. — First  bolt  eccentric  on  face-plate  of 
lathe  and  bore  out  with  a  side  tool  for  shaft,  then 
place  it  on  a  mandrel  turned  true  to  fit,  and  face 
up  each  side  of  eccentric  and  turn  boss  ;  from  the 
two  centres  in  mandrel  set  off  the  throw  with  a  pair 
of  dividers.  Place  mandrel  on  a  surface-plat*, 
and  draw  two  lines  parallel  with  a  scribing  gauge. 
Where  tbe  line  crosses  mark  with  s  centre  punch 
carefully  at  each  end,  place  eccentric  sheaf  on 
mandrel  and  run  throw  op.  To  bore  cylinder,  the 
lathe  should  be  a  self-acting  one,  and  the  cylinder 
placed  on  saddle  and  bored  out  with  a  boring  bar 
and  a  proper-shaped  cutter.  I  believe  large  cylin- 
ders are  bVred  out  with  a  machine  dosiguel  for  that 


Digitized  by  VjOOQIc 


Skpt.  23,  1882. 


ENGLISH  MEOHANIO  AND  WORLD  OF  80EEN0B:  No.  914 


97 


purpose.  Only  say  what  you  wish  to  fit,  ind  I  will 
help  jou.—  Wobxixo  Blacksmith. 

[4802.5  1- Preparing  Insects  for  th«  Micro- 
scope.—Kill  the  insects  in  spirit*  of  wine,  then! 
soak  for  nne  hour*  in  pars  spirits  of  turpentine,  [ 
and  finally  raoant  in  Canada  balsam.— F.U.C.S. 

[48025.1- Preparing  Inaacta  for  the  Micro-  ] 
i. — In  a  paper  by  Stantfoid   Green,  read ' 
the  Quekett  Club,  If  arch  Jind,  1M8,  it  i*  1 
uded  to  kill  the  insect*  by  turpentine,  and 
em  to  remain  in  it  for  a  few  day«.  when 
1  be  transparent  and  fit  for  mounting  in 
without  pressure.    Dipterous  iueects  of 
I  iixe  should  be  boiled  in  the  turpentine 
for  a  moment,  and  left  in  cold  turpentine  till  tbey 
are  tolerably  transparent,  with  a  clesr  outline. 
Specimens  were  shown  at  the  meeting,  and  the 
beautiful  condition  of  trachea,  eyes,  ami  muscular 
tissue  was  noticed.-T.  W.  W. 

[48033. ] — Agr 1  culture.  — I  can  strongly  recom- 
mend "  Agile "  to  procure  the  book  I  use,  and 
srith  which  my  present  teacher  obtained  first-class 
honours  last  year.  vis,  "The  Element*  of  .Scien- 
tific Agriculture,"  price  2i.  6d.,  by  John  J.  ttlley, 
rne<lailist,  and  holder  of  Hist  honours  certificate  m 
agriculture.  At  the  end  of  each  chapter  are 
questions  from  the  various  stage*  of  examination 
The  publishers  are  Messrs.  Geo.  GUI  and 
iteruoster-row. — K  A.,  Longstaff. 

14S034.]- Ammonia. -:«)  The  specific  heat  of 
immonia  (water  »  I)  is  -508.  (*)  The  pressure  of 
the  heated  gas  increases  by  1  -273rd  of  its  amount 
for  every  degree  centigrade  a  bore  freezing-point. 

Now  1W  F.  =>  38°  C. ;  ISO  F  =  36*  C. ;  2utr>  F.  = 
'J3"'C.    Hence,  the  ratios  of  the  pressures  at  0', 

»,  60",  n",  are  1,  1  *  1  *L,   I  *  Taking 

2, J  -<■>  it-i 
the  atmospheric  pressure  at  lolb.  per  square  inch, 
we  get  the  total  internal  pressors*  at  the  three 
temperature*  1711b.,  18  Gib.,  and  20  lib.  The  ex- 
cess) of  internal  over  external  prrssuro  is,  hence,  at 
10O;  F.,  211b. ;  at  WPtn  3  Clo. ;  at  MP  F  ,  .VI  lb. 


[48034.]—  Ammonia. — Tho    spocific    heat  of 
i  referred  to  an  equal  weight  of  water 
to  Renault's  rf searches, 

1  of   their   volume  for 
4ifl 


erery  degree  F.hr.  by  which  their  tempera 
tur«  is  raised.   Therefore,  one  cubic  foot  a 

V."  Fahr. 

.Vi9 


at 

|  +   100  ~  *a 
cubic  fast  at  100*  Fahr.,  1  + 
trji!  cubic  f  sat  atl  60"  Fahr,  and  1  +  2 
Jt  ™  cubic  feet  at  200*  Fjhr.  But, 


These 


ivi 

in  the 

on,  the  gas  is  not  allowed 
the  pressure  will  be  increased  in  the 
ssme'  rwtio,  according  to  Boyle's  law.  for  the  gas 
nay  be  considered  to  be  comprassrd  from  tho 

until  it  occupied  one?  cubic  foot.  The'ordinsry 
suaoepheeic  pressure  being  l4-71b.  on  the  square 
neb,  the  pressures  at  100"  Fahr.,  150s  Fahr.,  and 
.DO*    Fahr.,    would    therefore    be  respectively 

117  *  5o0   147  x  609  ^  14  7  x  6.V»lb. 
491       '        491      '  491 

erprassions  give  the  value*  16'7, 182,  and  19  7,  or  to 
<*tt  the  excess  of  the  pressure  over  that  of  the 
liraosphe re,  as  is  usually  tho  case  in  practice,  the 
pressures  would  be  21b..  3Slb.,  and  61b.  per  square 
inch  respectively.    H  O.  M. 

[48049  ]  —  Biohromate  Batteries.  —  The 
^'..-ength  of  the  bichromate  solution  was  : — Satu- 
rated solution  of  bichromate  of  potash.  Sulphuric 
wd,  one-sixth  pert-  The  proportions  were  by 
asssure.  I  used  a  pint  jar  for  the  elemental 
petitioned  on  page  39.— Skma. 

[48051.]— Dulcimer. -Beech  is  one  of  the  best 
tods  of  wood  for  this  purple.  Hake  a  strong 
trarae  composed  of  five  pieces  as  follow*  : 
Tsro  pieces  I2ia.  long,  2in.  wide,  and  1'in. 
a  thickness  ,  one  piece  2ft.  long,  Ilia,  in 
width,  and  the  same  in  thickness ;  another  piece 
inn.  long,  ljin.  wide,  and  same  in  thickness: 
saothar  pjscs  Hin.  wide,  ljin.  thick,  snd  12in.  in 
length.  This  piece  will  be  secured  in  centre  of 
frame  to  give  extra  strength.  These  five  pieces 
■kould  be  firmlv  dovetailed  together  to  form  a 
•troog  frame.  The  wood  should  be  perfectly  dry, 
sad  free  from  any  knots  or  splits.  It  stimuli  alio 
o*  well  seasoned.  Next  prepare  two  pieces  of 
beech  {in.  thick,  and  large  enough  to  form  the  top 
sod  bottom  portion  of  the  frame,  and  tl  tuh  with 
lb*  outer  edges  of  it.  These  piece*  should  be 
dressed  perfectly  smooth  on  both  sides.  In  one  of 
tbese  pieces,  which  is  to  form  thv  upper  portion  of 
the  soundboard,  drill  four  holes  about  2in.  diame- 
ter in  the  centre,  but  not  too  clo*e  together.  Fix 
this  piece  on  the  frame  with  good  hot  glue  and  one 
or  two  go-xl  screws 


to  form  the  base  of  the  soundboard  in  a  like  man- 
ner. This  piece  will  not  require  any  holes  to  be 
drilled  through  it ;  it  should  fit  so  as  to  come  ex- 
actly flush  with  the  outer  edges  of  frame.  When 
this  is  done,  fix  two  bridges  of  hard  wood  (the 
harder  the  better)  1 2m.  long,  Jin.  wide,  and  the 
aims  in  thickness,  lin.  from  the  edges  of  sound- 
board, and  on  the  npper  portion  of  it  where  the 
holes  are  drilled.  The  holes  are  required  for  the 
samn  purpose  as  the  F  holes  in  a  violin.  If  the 
bottom  piece,  is  omitted,  then  no  holes  will  be  re- 
quired in  the  upper  portion  of  the  soundboard. 
The  querist  may  choose  whichever  method  he  pre- 
fers. A  little  glue  will  suffice  to  hold  the  bridges 
on.  The  next  thing  to  do  is  to  secure  the  pins, 
which  should  be  situated  at  the  straight  end  of 
soundboard,  and  about  iin.  from  the  Bridge.  At 
the  other  end  secure  the  pisnoforte  pegs,  two  for 
each  note,  in  a  similar  manner  as  in  a  biehord 
pisnoforte.  The  pins  at  the  first  end  should  be 
rather  thick,  as  the  wire  has  to  pass  round  it.  One 
piece  of  wire  will  answer  tho  purpose  of  two 
strings  to  one  note,  which  is  termed  biehord.  If 
three  wires  are  required  for  each  note,  it  will  be 
better  to  have  a  separate  string  for  each  pin  and 
pee.  The  querist  can  apply  as  many  notes  as  space 
will  permit,  and  tune  it  according  to  his  taste,  and 
at  any  pitch  he  desires.  Brass  wire  is,  I  think, 
preferable  to  steel  for  a  dulcimer,  but  either  can 
be  used.  Dulcimers  are  made  in  various  ways.  If 
the  querist  will  strictly  observe  the  instructions  I 
have  sent,  he  will  he  quite  satisfied  with  the  result 
after  he  ha*  finished.  I  shall  be  happy  to  supply 
any  farther  information  on  the  subject  that  may 
be  required.— G.  Fhyf.r. 

[48054.]— Turkish  Bath.— This  correspondent 
who  behaves  in  both  allopathy  and  homoeopathy, 
and  takes  china  (is  it  blua  r)  would  find  his  cure,  I 
should  imagine,  in  ceasing  to  trouble  himself  about 
all  these  things -F.R.C.d. 

[45058.]— Wild  Beast  Trap.— Any  trap  on  tho 
live-mouse-trap  principle  which  will  take  the 
animals  alive,  so  that  they  may  be  mercifully  shot. 
The  natives  in  most  countries  understand  th«  build  - 
ingot  these  traps,  which  are  baited  inside  with 
meat ;  spring  steel  trap*  are  too  cruel  to  be  used  for 
•nv  animal,  keeping  them  in  torture  for  hours.— 
F.R.C.8. 

[4fv060.]-MelUnr  Temperatures.  —  Bodies 
which  ex  fiend  on  liquefaction,  as  is  usually  the 
case,  would  certainly  have  their  melting-point* 
somewhat  lowered  it  the  pressure  on  them  is 
diminished  ;  but  I  am  of  opinion  that  the  lowering 
of  pressure  consequent  on  a  rise  of  6,000ft.  would 
not  be  sufficient  tu  produce  any  perca-ptible  altera- 
tion in  the  temperature  of  liquefaction.  —  II  O.  M. 

[48000.] — Melting  Temperatures. —  A  sub- 
stance which  melts  at  2 12"  cannot  be  malted  at 
200",  even  under  a  lower  atmospheric  pressure :  bat 
the  boiling  point  of  water  can  be  raised  hv  adding 
a  considerable.  quantity  of  common  salt  to  it.  If 
the  question  of  carrUge  is  no  object,  chloride  of 
calcium  is  better  for  the  purpose  than  ordinary  nalt. 
which  is  only  referred  to  ea  being  easily  procured 
in  almost  any  part  of  the  world.  —  Thomas 
Fletchk*,  Museum-street,  Warringtou. 

[48060  I-Kelting  Temperatuxea.-The result 
dopetrid*  upon  the  nature  of  the  substance.  Tbe 
melting  temperature  depends  upon  pressure  as  well 
as  heat,  and  upon  the  vapour  tension  of  the  sub- 
stance. Water  boils  at  a  lowor  temperature  under 
lower  pressure,  because  the  act  of  boiling  is  change 
of  state  to  vapour,  which  forms  earlier.  But  this 
dove  not  affect  the  mere  fact  of  melting  where 
vapour  is  not  formed.  In  the  ease  put,  the  sub- 
stance which  melted  at  boiling  temperature,  212% 
would  not  be  capable  of  being  melted  at  all  when 
the  boiling  temperature  was  lowered  to  200°. — 
Sioma. 

[48062.] -Watch  Repairing.—"  J.  B."  doe* 
not  asy  in  what  way  he  has  failed  to  time  an 
English  lever,  but  can  time  Genevas  very  well.  I 
should  have  thought  he  could  have  managed  the 
lever  as  wall  if  he  knows  how  to  count  the  vibra- 
tions right.  I  have  never  found  any  difficulty  in 
springing  ordinary  watches.  Jewel-holes  can  be 
bought  ready  set  and  drilled  for  English  watches, 
pauged  t  j  size ;  Genevas  are  set  in  the  plate*. 
There  are  tool*  sold  to  open  the  setting,  and  they 
have  br<m  described  in  "  ours  "  some  time  hick.  1 
umi  a  mandrel  to  torn  out  jewel  seats,  but  I  believe 
watch-jowelling  is  a  separate  branch.  Any  further 
information  with  pleasure.  —  Wokkixu  Black- 
smith. 

[48003  ] — Xedical  Coll.— "A  Novice"  has  not 
done  what  be  ssys,  and  followed  my  instruction*. 
Tbe  directions  given,  p.  3-59  of  my  book,  and  shown 
in  the  diagram,  are  to  connect  the  battery  only  to 
the  two  ends  of  the  primary  circuit  of  18  wires. 
These  tnaguetis*  the  core,  and  the  extra  current 
from  thetn  passe*  into  the  body  through  any 
length  of  secondary  wire  included.  The  con- 
nections from  which  to  receive  tho  shock  are  from 
•.he  commencement  of  the  primary,  and  from  the 
commutator  studs,  to  which  the  other  en 


attached.  The  result,  he  observed,  is  what  ought 
to  happen :  if  the  secondary  is  included  in  the 
battery  circuit,  the  magnetism  of  the  core  i*  so 
much  reduced  as  to  diminish,  instead  of  increasing, 
the  shock.— Sioma. 

[48067.1  -BUrer  Watch-Caee  Repairs. —First 
remove  the  springs  and  also  the  bow.  This  is  gene- 
rally fastened  with  a  steel  screw.  I  think  tbe 
brown  colour  which  your  watch-case  had  on  re- 
moval from  the  acid,  must  have  been  caused  by 
an  iron  or  steel  screw,  or  perhaps  a  piece  of  iron 
binding  wire,  which  you  bad  left  on  the  cats.  Iron 
in  contact  with  silver  in  sulphuric  add  has  this 
effect.  It  is,  I  expect,  a  result  of  galvanic  action. 
Tour  pickle  is  much  too  strong  Add  sufficient 
acid  to  the  water  to  render  it  sharply  acid  to  the 
taste.  Any  sort  of  clean  water  will  do.  This 
pickle  will  do  for  either  gold  or  silver.  There  is 
another  reason  why  you  should  remove  the  bow. 
The  push-pin  is  generally  made  of  brass,  with  a 
small  pieoo  of  silver  soldered  on  the  top.  This  is 
sometimes  fastened  on  with  pewter  or  tin  solder, 
aad  in  bard  soldering  tbe  case  you  would  be  sure 
to  spoil  it  (th«  push-pin!.  Carefully  examine  tbe 
case  to  see  that  it  has  not  been  previously  batched 
with  pewter,  as  the  smallest  particle  of  lead,  tin,  or 
sine  will,  when  the  case  is  rod-hot,  run  through 
and  leave  a  large  (or  small)  hole.  If  there  ahould 
be  any  such  about  it  and  it  cannot  he  removed, 
don't  have  anything  to  do  with  tho  case.  Yoo  can 
buy  what  is  called  "  joint  wire,"  thia  li  a  piece  of 
thin  plate  bent  into  the  form  of  a  tube,  and  then 
pulled  through  a  draw-plate  to  the  required 
size  |  recollect  that  it  is  not  soldered. 
You  will  see  the  edges  running  down  on 
one  side  of  the  wire,  this  side  will  be  the  inside 
part  (so  to  speak)  of  the  joint,  so  that  when  the 
solder  runs  it  will  join  these  edges  together,  aa  well 
as  join  the  knuckle  to  the  case.  You  can  get,  at 
the  watch-tool  shop,  a  file  with  a  round  edge.  Tbe 
edge  of  tbe  file  must  be  no  larger  than  the  joint, _ 
and  it  is  used  to  file  out  a  place  for  the  joint.  If ' 
two  knuckle*  are  broken,  you  will  find  it  beat  to 
file  off  the  third,  and  pot  them  all  on  fresh  ;  if  you 
are  only  putting  ono  or  two  on,  you  must  be  very 
careful  not  to  file  too  much  away,  as  thi*  would 
spoil  the  joint  altogether.  We  will  suppose  you 
have  neatly  and  flatly  filed  away  the  old  joint,  or 
a  part  of  it,  place  the  two  parte  of  tho  case 
together,  and  cut  the  joint  wire  (with  a  fine  saw) 
the  proper  length,  ana  scrape  that  part  of  the  wire 
where  the  edge*  join.  You  have  your  borax  ready 
on  the  slate,  smear  a  little  on  the  joint  just  in  the 
centre  of  each  knuckle,  and  put  the  pieces  of  wire 
in  their  places  on  the.  wet  borax  ;  now  add  to  each 
one  a  small  panel  of  solder  idipped  in  borax;,  and 
allow  the  whole  to  dry.  I  ahould  now  solder  it 
just  as  it  is;  that  is,  I  ahould  ju*t  tack  each 
knuckle  with  a  very  small  quantity  of  solder,  and 
if  more  were  required,  separate  the  pieces  of  the 
case,  and  solder  again  with  a  little  more, 
but  you  must  be  very  careful  of  tbe 
•older,  as,  if  any  of  it  runs  awav,  it  will 
spoil  the  work  and  the  fit  of  the  joint.  You 
need  not  solder  the  two  piece*  at  once  if  you  don't 
like  but  let  the  borax  be  quite  dry  before  you 
separate  them,  as  if  the  knucklo  shift*  it  will  get 
loose  or  come  off ;  whereas,  it  you  separate  them 
whan  the  borax  is  wet,  you  have  no  mean*  or 
I  know  ing  whether  it  has  shifted  or  not.  A  word  of 
caution  about  joint-pins ;  perhaps  you  do  not  know 
how  they  are  fixed.  In  the  best  watches,  the  joint- 
pin  is  of  steel,  iron,  or  brass,  and  it  is  made  of  such 
a  length  that  it  just  fit*  into  the  centre  of  the 
joint ,  and  a  piece  of  silver  or  gold  wire,  as  the 
ease  may  be,  is  then  pushed  in  at  each  end,  and 
carefully  brushed  over.  Theae  gold  or  silver  ends 
can  be  removed  with  the  point  of  a  graver  :  just 
stick  the  point  in,  and  drag  or  push  oat  the  piece 
of  wire.  Cimmoa  watch-cases  generally  nave 
German  silver  joint-pins  all  through.  Some  cheap 
watches  (called  silver)  have  silver  back  and  front, 
while  the  rim  or  body  of  the  case  is  German  silver. 
This  should  all  be  ascertained,  aa  it  is  no  use  put- 
ting a  silver  knuckle  or  joint  on  to  a  German  silver 
case.  These  case*  require  to  be  plated  after  being 
hard-soldered.  You  will  find  a  draw-plate  very 
useful:  they  are  rather  expensive,  bat  last  a  long 
time.  If  yoo  have  or  can  get  a  draw-plate,  I  will 
tell  you  how  to  make  the  joint-wire,  as  you  will 


want  it  of  different  sixea.  and  it  can  only  be  reduced 
with  a  draw-plate— it  must  not  be  filed.  It  can  be 
purchased  at  the  tool  shops.  Of. 

(48068.]  —  Byealght.  —  "  Nigel  "  can  have 
S|«-ctacl»s  with  two  diflVrent  shaped  lenses,  one  to 
suit  each  eye.  If  he  wiM  select  a  lens  which  i* 
right  at,  say,  loin,  distance  for  each  eye,  the 
selected  lenae*  can  be  put  in  one  pair  of  spectacles. 
This  is  commonly  done,  and  probably  "Nigel" 
ha*  not  explained  the  differenoo  between  his  eyes 
when  attempting  to  puroha  e.  Odd  epectaclee  are 
never  kept  in  stock,  but  tbe  lenses  can  be  change*! 
iuafew  minute*;  the  additional  oost  will  be  little 
or  nothing.— Thomas  Fundi br,  Museum-street, 
Warrington. 

[48009.] -T.  N.W.  Engines  — No.  2047  i*  a*ix- 
ooupled   sad  lie. tank  short  funnel,  stationed  at 
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TV  aiisarVcs  «*4  litiss  af  fmerisa  wtut  muh  waam- 
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aaarsiarfssl  are  rnoM  fewr  mil  j/lmxnil.  W'e 


47tX,. 

out. 

47*45. 
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474M. 

47457. 


4U11. 


Magie-T-antcrn  Mechanical  6' idee,  p.  400. 

►-►cycle  Touring  in  Bcoilend,  sou. 

Electrical,  WO. 

Vuniili  far  Clay  V  pe».  MO. 
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Injector,  lilt, 
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47fi*l. 

47*1. 

47700. 
47704. 
4771.1. 
4771S. 
477  HI. 
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Fhotnirrar  he,  out. 
Ke-mrl' ing  11g-sro«,  .VsS. 
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An  lioeliye*,  y.j. 
Tia '.it  of  Venus  at 

MatStaM.Hr. 

Tln-p  u-j-  W.ikirig.  Si7^_ 


QUERIES. 


[4a07(>.:-Proapt!(!i8  In  Western  Australia 
Having  part  n  t.  r.-t  n  c  mitn  whfch  prove*  unable  lo 


b-inr  a 


r  part  ni-r.-t  a  c  noxn  whfch  prove*  un 
t  t»o  hading  hands,  and  the  I.Jo  cot  1 
lily,  end  at  tie  mccnt  peiitd  wry  slatk,  I  should 
- '  emlgiaot,  nf  inflrmttxra  Itrus--- 
■  to  bonk*  that  mar  te  purchased 


.uppt.it  I 
ipii.  rainy, 
te  (lad  ss  an 

wirthy  i  or  of  references  to  book*  that  may  le  put 
cl  ntrunuig  the  enlightmtnt  J.  .(red  ot  the  distiict  najr.nl 
above.  1  r»o.  of  course,  withdraw  lt<  interne  i  hub  1. 
aUut  fiuw  Wliat  ate  the  chief  product*  of  the  ouui.tr>  ' 
la  it  sul'able  to  a  Kur>  peso  coastitaUsin.  the  value  of 
land  aid  iu  fertility,  and  if  cattle  disease  haa  ever  ot- 
tared  a  footing  there  '  Can  anyone  explain  the  fallow- 
ing f-  tioien  ment  gran's  of  £-.u  value  givsn  to  all  who 
pay  their  paaeaare  there.  The  above  baa  been  eeru  in 
Post  office  window.  To  what  part  of  country  d.e*  it 
refer !  A  Mkciiaxh*. 

l4Wi7i.)-Coll  Winder  -Will  any  of  ••  oan  "  be 
kind  enough  t.  Rive  me  dires-ttou*  for  insk.ug  the  arose, 
accompanied  by,  a  touch  sketch,  if  possible  !  A  Ux- 
oiMita. 

t«W7i  l- Induction  Coll— Edison  Lamp  -I 
have  made  an  ieniittfcia  coil,  core  Jin.,  lao  tayeta  oi  Xo. 
16  ootton* coveted  i  r  primary,  and  abuut  thirty  layer*  of 
Xo.  3&  »ilk-«ivered  for  aerondary,  condenser,  and  separ- 
ate eontnot-bi rater.  I  get  a  good  shock  from  it,  tint 
hardly  any  or  no  apart.  W ill  Mr.  Lancaster,  or  other 
kind  electrician,  inform  me  wbat  lenjith  of  apork  oo^ht 
I  to  obtain,  and  if  I  added of  No.  a6a)lk-<onr<dtol'. 
would  it  (rinj  a  telt>r»0ect  1  I  have  >>t  a  teu-eaa<!Ie 
Edtton  lamp,  and  teven  '|uart  hunaene,  batdocotir<t 
i  ear  ten  tandlea'  poaer  fr.m  it.  The  paraoo  at  the  ahop 
I  port  baaed  i'  at  -id  it  •  onld  work  with  ter.nl  ,.u,m.  . 
iBunaenl.  at.d  I  faar  it  require*  irreater  power.  Will 
you  k-nr.lv  give  your  opinion  us  the  autjoct,  and  obligv  1 
—  W.  B .  K. 

[4W73  ;— Water-engine.  I  want  to  make  a  ana*  11 
watea. engine  of  about  M^.  If  any  reader  can  aupplr 
m*  with  diawwa*  or  iuitructton*.  I  .halt  be  much 
obliged.  TbetOKine  to  be  worked  by  pleasure  ot.tained 
tttn.— Jack. 


[48CTI.1—  Coamiral'Blainir  of  Lyra 

aatl  I  ,"  Sir>,   th.re   U  a  paaaaa;*  wluct 


on  which 
ling  day 
id  7*  and 
L.r:lir.'l 
7.    If  I 
>  .r.i.i.i. 


-In  "  Ovid. 
-  paaaaa;*  which  refer*  [ko 
KrigbtU  y  aaya  u>  hla  Lute'  to  the  coamle  riainfr  of  f.yrii, 
on  the  6th  Jan.  Xow,  if  I  rectify  my  vl-ibe  (or  latitude 
4-J"  (that  of  Home,  a*;,,  and  bring  Ve«*a,  aay,  to  the 
fcaa  t  rn  tdjre  of  Uie  Imrtji  in,  and  oharrve  the  day  anawer- 
tntt  to  tie  d>  n>ee  ol  i  he  lxlipUe  cut  by  lb*  eaeteru  edite 

•  ■f  the  horizon.  1  should  obtain,  I  fancy,  the  4 
Vrfa  rraaa  cuamtnuly.     But  this  oorreap 

•  ii'Bia  to  be  e  rly  Xovemher.  and  not  early  Ja 
no  allowance  for  piv  eaaion  will,  ao  far  bm  I  un 
the  maUer,  make  l.vru  run  eoamlcally  In  Jan 
work  un  Abrenib  in  t'etraaua  Irou  the  l.titode  of 
in  tb*  Mm*  manner.  I  B:i  1  ila  ooamical  ruing  to  be  Feb) . 
lttth.  which  la  correct.  I  am  h  Ij.  I  hope  BOfneone  who 
Wnowtt  will  have  the  couitcay  to  answer  tbiamguinr  — 
W.  U  B. 

14*75     Aatronoroy  Herfchel'a'  Outline'." 

—What  bo.  ka  atould  t  *  lead  orat  I  Un  pp.  4  an  i  &  of  the 
elcvtiith  id.tinn  of  fir  J.  hn  Ueiachel'.  "  Out  lima  ot 
Astronomy,"  the  fallowing  paaaaye  ocean  :  — "  The  prt- 
limirury  km.wledire  whu-b  it  I*  deeirable  that  the  atuuenl 
ahovld  p.~>.«  hi  order  for  the  more  advantageou* 
perusal  of  the  foilnwmir  pa*,*,  conaiata  In  tbe  familiar 
practiee  of  deeinml  and  sexegeeimal  arithmetic  ;  tt>m« 
mod. rate  ac4(Uuj|]Unc«  with  tteomrtiy  and  trumiio-net*y. 
bi.th  plane  and  apl  eiiral  ;  the  eletumtary  pruacipln  of 
nuebunic*,  and  euoupb  of  optica  to  understand  the  eon- 
sti  urtion  atd  uk'  of  i  he  teUacnpe.  and  tome  other  of  the 
-impler  inatrunicut*  "  I  wtuld  be  much  oblla>d  if  wu>- 
..n*  would  kindly  (nre  n.e  thfl  i  nines  of  the  bntbooka 
limited,  or  marly  im  tad,  to  the  autjectaor  aueh  parts  nf 
thesubjtcta  of  whuh  su.li  preliminsrr  knowWue  U 
deu.aUe.  II.  tbe.e  « re  treati..*  whlili  aaUalactunly 
afford  tiie  nece-aary  iuiwmation  without  Riving  the 
num.roua  ea.rtt.es  touud  iu  achojl  manuals,  aueh 
r  be  lb*  luoat  convenietit.-O.  L. 


|4Bn7fl.l^Kmiffyation.-  lam  thinkinp  of  gointr  out 
to  South  Afrir*.  Will  any  kind  friend  giv  ms  a  little 
advice  I  1  have  always  followed  cierkinjr  lullwar  and 
P.O.).  How  ate  railway  olticials  psld  out  there  t  Would 
there  bo  any  ditlieulty  in  getting  into  the  locomotive 
deiiartment  '  1  may  aay  1  have  a  knowledge  of  agritul- 
tuie— would  I  be  able  to  make  anything  out  of  that  1  I 
am  informed  Dutch  ia  cbi.fly  spoken.  Can  I  tencom- 
rrw tilled  a  nook  on  that  aurieet  aaitaMe  fi>r  that  port  ' 
Are  there  any  opening*  m  the  Army  for  a  steady  young 
!  Any  relative  U formation  »i  regards  cbmau., 
onnoer.,  *c.  will  te  gUdly  received.— J.  A.  *. 

i'i'7  I  Leirat  .To  Ma.  Warnr.nrixin.- I  am  a 
ichoulmaater.  Fait  of  my  ea'ary  is  a  home  which  I  have 
let.  T-  nant  waa  served  at  Lady-day  with  uouee  to  quit 
at  Mich  rimes,  lie  r.fusea  to  go  tut.  Th<  re  are  several 
othar  bouaea  empty  in  tha  vilUwe.  There  ia  no  writUn 
iisrreenient,  aa  the  man  had  the  lioitw*  at  a  notu  nsl  rent, 
aatr'ty  at  afi-es»Bi<-*i'ot^»n  whilst  getting  anntber.  iluw 
am  I  to  deal  wrb  him  Would  or  could  theae  be  any 
le/al  qiubble  over  my  power  to  Ut  T  Xotire  to  quit  was 
a»  rved  by  an  iiuUptniient  person,  but  not  in  the  presence 
of  a  witness.  Is  a  witness  re  juued  t  Aa  1  am  urgently 
in  need  of  the  houre  at  li  e  prratnt  time,  your 
will  oe  thankfully  rrerir.d.  I  rosy  say  there  hi 
nut.  IMC  U  U>»r»  iirpearaace  vt  any.  Can  1  put  in  an 
execution  J  -  W.  O.'iatuus. 

r4«;ti.l-Munts  BCetal  fnbea.-I  have  hren  lately 
ntttnsr  piece*  ot  theae  together  by  livetiug  and  soldering, 
but  think  if  th.y  could  be  put  t. -gather  by  brazing  it 
would  be  an  improvement.  Woidd  nne  reader  kindly 
iniorm  m*  how  to  do  ibis,  and  what  ap<  lvr  and  tttut  ii 
neeeniiry  !  Any  loforma'.ioD  wouhl  g.eatly  obbge.— 
Y.  Z. 

t4*i7l»0^Voa»  Induction  Kleetrio  U&ohlne.— 
Many  i hanks  to  Mi  .lohn  ('.  Frank  for  infoiraaUon  aato 
ihe  X.i  ot  the  "  B.  M.  '  wlm-  1  asiould  nnd  a  deecilptlon 
of  the  shove  machine  j  hut  as  it  dues  not  give  the  »;aes  of 
the  different  parte,  wnuli  it  be  troubling  kirn  too 
much  to  as*:  the  following  question*  ■  -Wbat  should  be 
the  sixes  of  two  plate.  ■  2  Wbat  distance  should  the 
revolviuf  plate  be  fiom  the  timed  one  T  3.  Thickness  of 
plat,  a  F  4.  Would  not  vulcanite  or  ebocite  plate*  di  aa 
well  •  a  glass,  as  they  are  loss  expensive,  and  not  so  likely 
to  break  !-W.  i. 

i4»»  l— Compcnaatlon  Balance  in  Watch.-* 

—Will  any  of  "  ouia  '  kindly  ejpUin  the  Bmatniction 
and  uac  of  the  eompi-nsatiim-bulaneo  in  vatrhn  t  Any 
information  on  the  suhjest  »ill  undoubtedly  te  of  Inut- 
eat  to  man/  ot  our  readers  aa  well  u 
swanaea. 

[48081, l-Brnall  Blower.- Will  some  on*  UU  rns 
bow  to  binge  the  boards  logeth.  r  so  that  Uie  leather  may 
not  be  liable  to  track,  and  bow  and  wheie  to  join  the 
leather  in  a  small  blower  I  intend  making  t  It  will  b* 
about  ion.  by  14m  with  lounird  corri.ra.    H.  W 

14««2. ]- Single  Eccentric  Link  Motion  -Will 
anoie  one  Inform  o.e  if  the  above  will  answer,  the  link 
behisr  pivoted  at  the  centre,  and  conareted  to  tbe  valve- 
r.d  by  *  movable  conns  ding- rod  '—II,  W.  W. 

t  m  «.-!  ]  -Keeptnic  Launch  Funnel  Whtte  — 
Will  any  of  "  oura  '  tell  n»  what  to  coat  the  funn.  l  of 
i*y  launch  with  to  k*»p  it  white,  or  any  light  colour  1 
Have  tried  white  paiot.  wbitew.n,  tie.,  but  .verything 
bums  off,  and  the  funnel  look*  rusty.  Bave  t.ird 
Ilrururaick  black,  but  even  that  burn*  off  after  tire*  or 
four  trips.  I  may  mention  that  them  i*  an  mode  funnel, 
a'.d  thai  the  one  I  wiaa  to  k«ep  while  Is  the  outer 
— Tiiosua  1'aok. 

(*"r«4.]-  0«mera. -Would  Mr.  Parkin-on  or  Mr. 
rhibiua.n  kindly  gn*  ice  *  few  bint*  aa  to  turning  out  a 
nice  bait  plate  lellow  -body  camera  to  take  view*  and 
two  port  ait*  on  half-plate  f  1  intend  mating  one  in  the 
wintrr  evening*.  I  lave  made  a  smaller  one.  but  I  would 
I  ke  some  uuections  u*  to  bima-bindloh-,  «c.-Srar.K 
Fraktaa, 

f4ts-H5.]  •  Bosln  for  Violin  Bow*  —  Will 
**  Fiddler,"  Mr.  SeliMCht,  or  some  ottirrkind  Hi.  nd  vvra-d 
In  the  matter,  tell  me  bow  to  ptepiMc  rosin  tor  the  above 
use,  and  tiow  it  ia  ahuped  into  faney  s'lUsrea  1  I  tlnd  it 
atlch*  to  mould*  made  ot  plaster  of  Pan*. — 'Cairo. 

Ltereej.'-Bed  Intt  Can  any  reader  give  me  a  retire 
lor  red  ink  made  fr.m  tugwuod  1— A.  A.  Dosaxn. 

[4»»-7.  -Hyr.aroo-toa.-hino.-l  am  making  a 
dynamo**  lollowa  :  Armature  4Jln.  dlanl,.  i  n.  wise,  of 
theOiamme  form,  haviog  19  coils  of  Xo  an  B.W.ti. 
cotton  eovertd  copp.r  wiie  ;  Reld-inagne;  im.  diameter, 
round,  iron  beat  lo  sbape,  leg*  bin.  long,  pole  pi.ee* 
sctewed  on  to  magnet  with  4Jm  citcle  cut  from  them.  I 
understand  the  inngnel  Is  a  1  ttle  small,  but  I  cannot  gel 
italtexel.  Will  any  reader  kiudly  tell  n-.e  how  much 
and  sine  of  wire  to  put  on  magnet,  and  what  1  may  ex- 
pec:  from  such  «  uuchin*  !  'liie  total  weight  of  wire  on 
armature  ia  1J  ii.  t-A.  A.  Do.sLO. 

(«»*.]— Legal  -  A.  lent*  a  farm  after  the  rate  of 
»3s.  an  «rre,  and  la  aaMtased  alto .  Uie  same  rate.  Upon 
A.  leaving.  II.  take*  the  f  srm  at  tbe  rate  of  30*.  per  acre, 
but  La  assessed  on  the  old  rental  of  4>s,  per  acre. 
C»n  B.  be  legally  a.seoied  on  tie  old  icatal,  or  00  any 
sum  above  the  t.eru.an.nt  rent  !— A  FauvKa. 

I'n-j-rMni,-  Wood  Flah  Tank-- Can 
any  of  our  reader*  help  me  with  the  following  1—1  have 
a  Hah  tank  nude  ot  w.«id  (deal',  only  U.e  (rout  being  of 
glass.  What  paint,  i.i  other  suostanc-  ,  would  be  beat  to 
pot  on  to  prtstr.e  wood  ailbout  iajuiy  to  ash  I— Ox*  I* 

iJolBT. 

ItW.'/.-Blestch  and  Bye  Refute  -Will  Mr. 
Allen,  or  other  reader,  iufoini  uie  if  the  refuse  matter 
from  a  small  blcacn  and  dye.  works  run  iuto  the  main 
►ew.r  m  lo  a  **«o«e  farm  a  nii.c  distant  will  le  injur- 
ious to  Vegetltli.il  '  Collecting  *i«a  for  the  seaera,  13 
s.].  mile.,  populatii  n  ltf.iv.O-  Hits  any  local  bo. rd,  or 
other  aani'.arr  authority,  the  power'  to  pievent  euch 
refuse  being  turned  into  the  sewers  *  Please  name,  a  few 
place*  ;  if  any  i  w  .ere  such  refuse  is  turned  into  the 
n i*m  aewers  and  run  on  to  a  sewage  form.— J.  C,  Local 
I]  ,  i.  l 

;4HJ»I.1-I..B.  &  S  O.  Enirlnes- -Will  any  oorre- 
•puudtnt  give  me  name*,  sol  lor  what  kind  of  tralilc 
ttnfU.cs  Xo«.  1B-23  are  uacd  lor  1-Uuuux. 


I4K192.;— The  Properties  of  the  Number  Nine. 
—Will  some  reader  klndlv  inform  me  why  Uie  result  of 
subtracting  the  sum  of  the  digit*  of  any  number  should 
give  a  multiple  of  nine,  thus  :  ikV)t42,  the  rem  of  the 
digit,  is  21,  which,  oo  .ubtrsrticn,  give*  053I1S  1  TV.*  is 
*  multiple  of  nine— Ti»o  Tuto-rca. 

MMM.V- Compact  form  of  Bunsen  Battery.— 
1  have  made  a  Utter f  aa  described  iu  letter  l'.<*.«.  p.  IM. 
Mnv  S,  iw-i.    Would  your  ooncapondeut,  •'  11.  8.  B.. 
kindly  give  description  of  lamp,  and  cost  of  same  '.  and 
oblige— A  BsornEB-ilKAiiKa. 

It»M.  — Leg*l— A  roan  ha*  opened  a  fried -fUh 
shtprext  to  tnue-4  cnbfeoiion.r's.  Th»  sieueli  fnro 
thetiahand  fat  in  ahirli  it  la  fried  greatly  injure*  inv 
buainets.  'an  I  do  ant  thing  to  s'op  tbe  nuisance.'  If 
•o,  how  shall  1  have  to  proceed  '  -  St  us  a. 

r*K»9.'   Equation  of  Equal  Alt!tnd«»  -To 

••  Fit  AS,  '-Will  "  F.lt.A.8. '  kind'y  ohltg.-  ■'  lloi  o* 
Puis,  fsouza  ie  Huis  *'  ty  noticing  the  "  Kouation  for 
Equal  AlUtudV*  1  which  app  arcsl  in  Vol.  XXXll  ,  No 
>*.H>.  p  6*!i.  where  the  "  t.u-  tun*  ot  apparent  n  on  "  Is 
stated  to  be  espial  to  middle  time  s]-  x  +  if  (g  and  y 
second*  of  time  ,  nsd  x  and  /  being'  obtained  aa 


loc  x  =  log.  A  4  lo?.  ;,  i  l-«r  tan  'alltud,. 
log.  v  =  leaf.  B  -t-  log.  ;,  -i  log.  i 


Tn'eeval 


6 (I  interval 


cotan.  ;  |  interval: 


1  interval  "  I*  the  time  betw.en  the  two  lets 


of  ob.emitlons.  nod  bene*  Is  in  "  tune,"  and  not  in  are. 
Will  "  F.n_V.S."  sayhvw  we  can  .p...li  of  *•  co.es-.  ,o. 
coUn.:  j  interval  "  I  Is  this  "  time  •  le-luwsi  t v  "arc," 
and  hose  I  I  dare  say  it  ia  .im  .le  enough  when  known  ; 
but  as  I  generally  use  another  foimnU  for  "double 
altitude*,"  I  ahould  like  to  know  bow  this  one  is  worked. 
—  Itoi  nit  Pc it,  rtoi  nA  J«  Kris. 


;4»:«l.l-PhotOsTraphlc.  -Will  aome  correspond  nt 
kindly  obi  ire  by  answering  the  following  q.ie*Uon»  T- 


Ths  l.-ii-  s  of  my  camera  (tin 
are  tnedeup  MMhe  following 

back  a"c  lucivo-ciMis.  x.  and 


dluhl. 


in  number.  Kin.  in  cia.l 
First,  a  eoncavo- 
apeiturr.  then  at  the 
juMe  convex  with  the  .luai- 
1  wert  side  ou  »lde,  the  kt>r  two  being  separated  by  a 
thin  bras.  nng.  I  wish  to  photograph  a  landscsta'  :  bqt 
the  ibotogtaph*  always  turn  tut  with  the  tre,a  3uft. 
distant,  I  lurr.  d  and  indlatmet,  and  1/  I  alter  the  earner* 
to  show  >hc  tree*  diatmct  »<L  *way,  Uen  the  tiees  only 
a  few  feet  distant,  will  l  e  (Kit  of  focus.  Can  I  alter  th- 
o  mbinatioa  of  the  lerue*  in  any  way  so  a*  to  be  able  lo 
show  obi. ct*  in  the  foreground  and  background  clearly 
nn  the  pnoto,  a*  in  proper  landscape  cameras  !  What  i* 
this  lens  best  adapted  i°r  I  Would  ualug  a  aiiinller  atop 
b;  any  advantage  ,'-C.  It. 

[4*97.1— Egyptian  Ball  ways  —Who  are  the 
builders  of  tbe  locomotives  o  i  IliK'.  near  Ahx.ridria,  in 
Kgyptr  Are  th, re  any  srn.te  exneeu  euglr  es  on  th'ae 
lines  T  Wbat  is  th*  general  appearance  of  the**  tn- 
gine*  T — C.  B.  K. 

[ttti-i. ]— 8  E.lt.  Boa-le  Expreeaes.-Ciin  some 

reader  oblige  by  giving  a  lew  of  the  principal  dimension* 
ot  tbe  new  coupled  b  aric  oxpr***  engine*  an  the  South 
KiBtern  Bnilway.  and.  If  possible,  a  -V.tch,  which,  I 
think,  would  be  a  good  addition  to  the  illawinft  of 
r.ritisli  enginsa  which  bav*  appeared  before  tn  the 
"  F..  31."  1  Although  I  have  looked  some  vola.  back.  I 
do  not  see  aay  sketch ee  of  the  8.B.R.  engines. --C.  B_  K 

ttmei.]— Wodel  I-ocomotiwe  Boiler*  —  Can  toy 
of  your  readen  inform  mn  what  is  the  best  form  ot 
boiler  for  a  model  locorootive  lin.  *e*le  ;  length  of  boiler 
including  nrt-btixe*.  91n.  :  diam,,  2^io.  '  What  w  ,.iM 
be  the  necessary  heating-surface,  and  how  h'Ated.  if  by 
spirit-lamp,  how  many  wicks  F  Tlie  m',dc]  In  question 
represent*  the  Hit.  is  X  R.  engine,  and  am  quite  unable 
to  raise  the  oeorissav  y  prersuie  with  a  two-wicx  lamp,  an. I 
three  I  in.  tubes,  and  inskie  Unbox  Sim  by  I  Un.  Any 
other  Blr-ts  will  b*  gratefully  appreeuted.— K.  11.  O. 

[dfUtt>.}--ZsgJ 
certain  freeh-  * 
his  A.',  death  i_  _ 

and  share  ahke.  The  will  also  contains  a  t  r  clsely 
similar  provision  for  his  daughter  B.  Xow  t1  u  so 
dit&culby  about  this  part  of  the  will  ;  but  when  the  will 
com.*  to  deal  Willi  the  e  n  s  (It.  |  share,  the  word  children 
Is  diopped,  and  tte  word  issue  uacd  instead ,  and  it  stands 
thus  :  To  bis  svn  C.  certain  freehold  property  i"  left  to 
him  for  life,  and  Is  then  at  his  devli  to  te  divided 
amongst  bis  issue  share  and  share  alike.  Nn m  : j-  is  a 
very  different  thing  fr  m  children,  and  the  qu-allou  arise 
whether  C.'s  Inteitst  under  the  will  is  to  b-  divided 
amongst  hi*  children  onlj,  or  to  be  asmsjb  divided 
amongit  children  and  grandchildren  of  C.  :  that  is  P> 
say.  amoiigst  bis  isssie.  which  means,  1  auppo.se,  C.'e 
lineal  oesoeodiiut*.  The  qu.artion  is,  what  colietrnetiira 
must  be  placed  on  the  word  iaeue  1  'The  grandchildren 
aav  tbey  are  lasu-,  and  claim  *qual  al.aie*  with  the 
cbtMreB,  aad  the  children  any  they  cannot,  and  the  will 
never  meant  t.r  include  grandchildren.  The  smnd- 
rh:ldrvn  aay  they  take  th*  will  a*  it  ia  worded,  and  it  in> 
eludes  them  a*  well  as  tbe  chd.rco  A  CoxsraM 
Uaxuxa. 

[sVHOI.]-Weetin«Thoa»e  Brahw.-Tj  M«.  ft  E. 
SiasTro*.— Will  you  kindly  give  u  dc*cnpti..n  with 
drawing,  if  po. aibb-)  of  tttroudlev's  (!)  driver's  biaXe- 
v«lve  ussd  on  Bnghtou  line,  aud  nay  if  it  Is  supposed 
to  have  any  advantage  over  the  or4itury  Wes-.ingbouae 
ralve  1  It  seems  to  in*  that  on  the  O.K.K..  for  example, 
where  they  use  Wtstinghouse's  own  vahv,  the  brake 
works  in  a  niuca  smoother  manner.  — MtK. 


Legal  -A  person  dies  and  leave*  by  will 
Id  procerty  to  bis  son  A.  for  his  life,  and  at 
ath  lo  be  divided  amongst  hi*  children,  share 


I  wish  to  make  a  small  hand- 
qual  to  10  or  m  nre  Hnmen  cells 


!  4- 1  'J"  Dynamo 
power  dyorun.-inacbia 

r Lease  stale  sire  of  Siemens  X  armature,  which,  1  aup- 
po*e,  would  he  the  beat  for  small  machine*  :  sis-  ut  wire 
wound  Willi,  sjsj  rose  ani  f-  rm  of  neld-tn.goata  aud 
wire  to  «ind  same  !  Please  describe  aiiaugeui  ut  ol 
djnsmo.— ('.  J.  Evx. 

[tSlW  l-Straitrhtonlnti  WIro.-To  "Jac«  or 


Uigiti, 


:ed  by  Google 
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Am  Tames"  a*i>  •'  Fsixow-WoaaMix."— Will  you 
kindly  tell  me  the  moot  rur*  w.y  of  .ti  aightenlng  pi»«> 
1 I  wire  alt.  I  Bp,  for  ao  aviarv  •  Tr.ay  nni«».  be  rerlectly 
■Uaight.  or  they  don't  look  BBS*.  -  0*t|  u  l)i»ra««.«. 

[4MM.1— Lt  gal  — To  Ms.  Faro.  WrTBictriiir.,— An 
an  ally  a-ltled  on  ••  a  lady  "  un  fcer  mirrw.  end  P*id 
to  her  busbar. J  and  their  joint  eignstur^,  wiahee  to  know 
hew  lha-  t»w  U.  atle-tiber  '    lire  hu.lK.nd  cannot  will 
ii  away  or  IMM  It  lo  pay  hie  d-bta    <  ould  *h*  get  cooi- 
cunt . u!  ol  it,  to  put  it  by  lor  Lit  children  !— A 

I.tOT. 

Engines,  Wi'.!  "  fim-irane  "  attte 
horn  ciany  engine*  th*  Midland  Hallway  r»  >  -*»  h* 
nunbcred  above  21  <1  .'  from  what  eoaip-eny  were  they 
•btaioed  !  Of  what  clssa  and  build  arc  they  P  I  >hould 
il«  b-  glad  of  a  le.  pa.ticular.of  No  and  I  an 

-  irj6. — Maiaoa. 

,«m<»  J— Waterproof  Worsted  Cloth  — I  have 
•erw  a  worsted  cloth  used  for  tadl-V  waterproof  which  t« 
waterproof  ca  on*  aide.  Can  aay  of  your  correspondent, 
inijstn  dm  what  la  the  beat  .ulutiun  t.>  ua»  f  ar  ihia  por- 
,  and  the  maieat  way  to  put  it  on  the  Ooth  level  1- 
R 


:-Tln  and 


Work  -Win  any  reader 
_.  way  aul  by  whet  kind  of 
tool  the  lap  j  .ints  of  lin  and  lin;  work  air  mad-  !  Alao, 
I  t  what  trail  the  lin  or  line  metal  l»  bout  around  wire  for 
■  trergthrmeg  the.  rimi  u(  tin  vessels  !-<iu>iiiiirA. 

i«S1», ';—  Spongy  Iron  Filter*. —Could  anybody 
*i*e  rue  partlaubtra  aa  to  "  ap.iury  iron  SlUra  "  !  1  am 
toad  that  Urge  qoantiUf  a  of  water  ran  W  rapidly  p*»-  d 
though  thaaa,  aad  that  tba-y  are  used  oa  a  Urge  scale  at 
the  Antwerp  waterworks  i  I  aluuld  b-  clad  to  kn-iw  if 
tuea  u  the  rusae,  and,  if  poaaiblc,  to  have  full  pa>ti  ulari 
a>  -  >  their  merit*,    vfhat  ia  "  apangy  iron  "  t— Brs*. 

[♦>|np.l-Zinc— Will  any  reader  kindly  aay  what  h 
£m  aaoe'.  approved  process,  and  thr  best  aokUr  for  auhler- 
u.f  not  •-1,.»o«a*is. 

[4wMQ,1 -Siphons.  —I  ihould  be  el  id  if  some  reader 
of  '.he  -  L  M  would  wire  partiealar<  a>  to  the  ua.  of 
npckJO  lor  emptying  rr*rrroir»  H>pboaa  on  a  large 
s\tl*  arc.  I  beliete,  in  us»  f  -r  draining  to*  fen  <1  mulct.  1 
aV.uld  Like  to  know  u  tbey  an  u«j  lo  any  extent  fur 
tatoegtb-t  water  from  reservoirs  or  laker  for  the  water 
ipphy  of  towsa,  and  whrre  ther  are  in  u«e  !  Any 
i^'-aiU  aa  to  tia  valrra  u ted  sad  app  lanees  for  a  artinar 
'..'.*  aiphon.  either  by  air-puinpa  or  otherwise,  would 
i  irr.  Atao  a  few  partieiilara  ireptcUna:  tboae  in  use  in 
l^i  ^il 'nb  l re  Would  be.acwpto.bl.. .  Are  if 
.  i  ttiwacnlUea  av  to  their  uae  T  F.raa. 

(«II1.1-Abuey  «  Shutter.  -  How  U  Ciptain 
Aj*e>".  inatantinw  ia  aLiut>*r  mad<  th  .t  whica  Jni;» 
*",o  a  Utile  bag  fUed  under  t<i-  l.na  f   la  it 


bile  u  a  pla-e  of  breaa  ial>m<  b.!  *ten  the  l-nai-. 

in  front  ut  a  rttw  lena  !  Will 


.•  a  doublet  or  paasimr 

dy  wbouiea  tbia  aimple  airs: 
ad  oblige  I— t*Hvrraa. 


rxpliia  its 


t«u?.;— Photoarrephy  -I  often  want  to  tone  a 
print  on  albnanikieo  paier  whuarpenaanrnae  ia  oi  no 
neat  eonwequeaee.  Is  there  not  ^ene  aimple  way  of 
'ttaromir  a  blark  or  brvwB  cvlour  wilhuut  the  use  of 
hlonde  of  gold  l-Oou>. 

[«tlJ.)— Koesej  of  Tron* ere. -There  i«  an  ap> 
olaaare  for  UUiif  tha  wrtnklra  out  of  ihe  kn.ta,  Ac,  of 
:    ^  r-  and  i  r»torinsr  thewi  to  tbu»r  orijrirjal  abap-  and 
ev   Will  ajar  kind  f  rWnd  tell  me  bow  to  make  tnu  10- 
lament .  and  obiure  !— 1Vc«,srsu  KxKaa. 

»-lM  ; -Meric-laotorn    I    want    ar,m»  buck 
;-.j«e  ouick-d.TiBrf  ».niieb  I 
,-.»«n  the  views,  il.wcanlt 

IMU.' -Photo.  Ir*ma.-nsa  a  photoerapiile  ihaj 
i«naof  asde  apvrtoir  any  adeaaUjre  orer  one  of  lea^-r 
•  :  trtnre.  both  beleif  of  eu.  *al  f  jcua  ;— t,kaa. 

i— Clczrwtto  Making;    Cu  any  reader  lell 
wr  cigwiraa  sio  toade  by  III-  u  «le—  whether  by 
Lwl  nr  by  marhlDes,  and  H  by  baud,  wua.  ia  the  pro  ass 

'  -  can  make  them  to  uniform  in  else  t- 


»uc!l  '-UlTIH. 


ali.ch  they 


>IIT  1— Ttaotro-platlnir  Solution  -  Will  any 
^3e  atadly  inform  ixe  if  there  la  any  othtr  way  K^adea 
^tparatiaw  to  get  rid  of  greaae  in  aolut  on  f  1  hate 
aafaast>gaul  na  of  good  ailver  aolutkori  which  hat,  unfor- 
taatdf,  it^t  imptearniated  with  paint  or  greaae  of  aome 
•  et,  uB  ?i<le»  nf  viwel  in  whieo  it  sea  ioadrertentlr 
siaaal.  I  ha**  tried  album r,  but  it  ie  anil  unlit  fur  uae. 
asd  Idoa't  bk«  to  Ihiow  it  away,  being  each  a  large 
iiaintyof  lUver  in  It.— B.  M 

tills.'— Electro-plating-.—  How  ran  I  eleetro- 
pU'e  a  lead  or  pewt-r  ereaaa-jug  t  1  hare  tried  nitra'e 
•4  aareiuy  Orat,  b  -t  tbia  aeeioa  to  rot  the  metal,  and  I 
caVlre:  any  current  b»  act  through  it,  it  beintf  audi  a 
lrf  rood  actor.  It  will  depovit  in  plvee,  but  not  all 
t*t  Ia  there  aay  other  way  of  preparing  for  the  bath  1 
Ant  ra  tu  ting  t*e  inaide.  how  can  I  deepen  the  colonr  of 
V-t  rudiag  ?  Ought  a  cupper  anode  to  hs  used,  or  gold 
-a*!— K.  at. 

[♦sun  1  -Land  Tax  -To  Ma.  WaTBrarntn.-I^at 
I  war  a  tenant  under  a  three  years'  agre, cnanrt,  ia 
shark  U»a*  waa  a  cl.ua*  by  which  I  pud  all  rates  aid 
exeept  property-taa.  My  landlady,  however, 
1  to  allow  the  laud-lax.  Af  er  the  agreement  raa 
'  at  1  took  toe  pre  a  1st  a  lor  six  month..  Will  yon 
ktdiy  aay  if  1  am  not  eotrtled  to  deduct  laud-tax,  which 
'  %ave  amea  paid  :  -W,  B  .liUBeld. 

>.]— Lags.1  -To  Ma.  F««o.  WxTMasnsu>.-I 
aid  ofsorae  titlc-deedr,  wnirh  were  gives  me  as 

.   J.-nt  ..        j.  ,r.   and  :  jr  »  -m' 

'  ptft  1  have  f  Ulea  1 1  ge- any  tnteiert  there  <a.  What 
■aa  mm;  1  ui-  to  compel  paymrat,  or  the  cxecutijo 
a'  »  legal  mortgage  I  J.  W.  Moaaia. 

'"'-'l  '    Legal     At  what  age  does  the  tain  rity  of 
- Kuaar  axriir  Qcxar. 


[►"IS  ;— Drying  Boom  —  I  In 
fad  w.at  to  g-t  a  dryisg.room  at 
r>we  i«t  me  know  would  lha  ausm  t«L-  away  tiie  araell 
«-  iheraaitera  •ime  or  iri.at  would  cl»n  tbem  b.fore 


a  1  it  of  gaapipea, 
rhe.l   to  liundrr. 


1 45143 .}— Treed  Organ.— Will  some  eorreapoodent 
oblate  by  answeilag  the  following  t  1  am  building  tied 
organ  wilh  .1^  rowa  of  reeda,  and  am  going  t  >  auck  U»e 
wu.d  in.Und  uf  fort-in?  it.  What  recda  mu.t  I  uae  -  will 
-be  oid.nary  barmonium  rsedadol  What  will  ba  the 
best  selection  of  atop* '  l'leaac  give  tire  and  detail  of 
Will  ine  cfaanuel  U,  lor  the  a  or  4  reeds 
tb*  rami!  note,  and  i  unaequently  one  pallet- 
I  block  the  chenn.l  off  lor  ca* reel, and 
have  a  aeparat*  palle  t-hole  and  one  large  pallet  to  cwv*r 
the  a  or  4  holes.  I  may  add  that  the  reed-pan  will  be 
above  the  key.,  and  the  pa  lels  vri  1  be  worxed  with 
•Hikers.— E  J.  I.. 

[ISIil.'l  —  ONR  EnirinM.  —  Wanted  principal 
dunmrions  of  ibe  followin*  'i  N  il  ergirti~«  :—  No.  8,  Hi. 
si.  wn,  si».  hu  ;  alao  mi.  »a,  itsii.  aii,  wi.  r:  uld  any 
deacriptlo...  be  lound  in  back  number,  ol  "E.M."!  If 
so,  quota  vola.— II.  M 

)-Blectrlo  Bell. -I  have  bought  the  follow- 
ing  parts  of  anel'etne  bell :  -  Magnets  with  bobbin,  wound 
with  eilk  covered  wires,  arrn*tuir,  »nd  haron.er  pillar  and 
coof act  aeruw,  nud  twj  biriding  rrrewa.  Have  put  them 
together,  bet  cannot  ret  them  to  work.  Where  ahould  I 
take  the  end  of  bobbins  wiiee  to  I  I  have  takac  one  uf 
the  wires  to  binding  screw,  t  e  otliei  who  I  bare  put 
under  head  of  tctew  in  frame,  and  1  bivetakena  abort 
pi  OS  of  wire  fiorr.  the  other  bind  ug  aoiew  to  pillar  at 
cuotac:  rcrew.  Have  1  doo*  right !  If  not.  1  hope  aome 
ol  oar  readers  will  put  OM  right  and  o»lig*-A  K/oa 
Hi:  a  nca. 

[4H1S8  ]— Eleetro-Opoaltion.-l  have  m-de  a  rec- 
tatigular  trough  of  wood  IHin.  bj  fin.  and  '.im.  deep,  and 
am luilag  it  wtlb  guttiaperrlia  ior  electro-de^oaits.  viotild 
e  ach  a  bath  be  too  large  to  be  worked  by  twu  half-pent 
(Iro.ea*  eella,  nr.  if  necaaaary,  ;t;  or  had  I  better  divide  my 
trough  into  two  parts,  one  for  electro-type  and  the  otbt  r 
f or  aUverlng  t  And  eouul  I  uae  •tair-iods  compoesd  of 
an  ir^n  rod,  dirtied  with  a  thin  cave  of  brass,  to  conduct 
the  earreot,  and  tow  could  I  tlx  them  one  ab  ve  the  other  t 
Wnnld  wood,  v.rnlahed  with  a.  sling  wax  varniah,  do !  Any 
infurraation  would  o  jlige.— ltvrarA^tma. 

[IrUJJ.l-  Legal.  -To  Ma.  Fino.  WrriiaarixuB.— 
Btcbard  C.  di-a  sltliout  issue.  and»«aavia  ccrtana  landed 
pr.iperty  to  hla  half-brother  lie*  ry  fu-  life  only.  At  th* 
death  ol  Brnry  the  property  la  to  go  to  tieorge,  Ui« 
yonngsst  bsli-brother  to  tt  0,  ll*nry  di<a  childless, 
tlcorgc  takes  po*.ia.ion  of  the  piu^a-rty.  i.  married,  but 
ca udlesa  and  makta  s  will  leaving  an  hv  u  i  naaaiaid  of 
to  bin  wife,  I>  ea  the  artfe  take  tbi  laoded  proprrty  T  If 
she  does  not,  who  doee !  In  the  will  tf  lli'-b  ird  C,  no 
rosnUoo  is  made  ol  h.  in  or  of  aa-trna  —  E.  W.  t. 

C4Sl».l-Ineomo-Ta»..-Wi!l  Mr.  Wethorfleld  be 
good  enough  to  ana.er  lh.  following  .— cuiipjaingn  p«- 
aon  m  buauauaa  obUiua  a  Una  •  at  intxrret.  I  a  paying  this 
interest  th,ald  be  deduct  laoorae-Ux  !  it  an.  will  the 
lueome-tax  authoritiee  take  I  lie  am  aunt  of  profit  to  be 
taxed  aa  ahown  on  the  balance  sbeei .  or  will  tbvy  add  the 
inu-reat  on  loan,  aa  if  th*  farmer,  >" 
tax  except  a  n 
ooaa. 

tnita  i -Btearn  Boiltrre.  —  Could  aay  of  your 
nnm-mua  reader,  tell  ra*  why  in  boiler,  at  twj  pita  feed- 
in*  fr^m  Oie  asm*  water,  th*  plstei  and  livet-hsada  ol 
the  ooe  are  all  corroded  J  uat  like  a  hJeier-eomo.  while  the 
oih«*aere  untmehel  !  Any  suggeeti'ius  for  prevention 
will  b*  thankfully  rneelTsd.— 3.r.a«  I'axa. 

Steam  Boiler  Manhole  Doors  -Could 
any  of  your  numerous  readers  ull  rue  what  lata*  bant 
and  moat  protit  «U«  mutenal  for  making  Joints  f  r  abow- 
nuint  o  lad  doora  I  At  preaent  1  uae  pUaitrd  white  rope, 
but  tbia  iei)tnr<*to  he  renewid  aadi  ti -e  th.  boil.rison* 
and  I  would  lika 
Hixau  L'.xa. 

.-  .1  Colour  mi-  of  Bn*jinea--What  are  the 
colours  of  boll*  ra  ami  wh»ele,  ten  lei.  and  fasming,  aud 
bow  picked  out.  of  the  followlsg  tngiuea.  l.igl  »:—  Mld- 
1  iOd,  Njr'h  Kaatero.  North  Dritiah.  (Caledonian,  Qreat 
aVeatem,  I.  N.W.H.,  flnat  Eaatern,  M  S  I. ,  U  Olaajaw 
and  8ouU  Wcexero.  L  UCK  , »,W  tt  — E.  1'. 


■,401311]  -  Bacteria  la  Beer.  -  To  Ml 
Tu  ai..    Will  Mr.  Th  atna  .uadiy  indicate  the  a 
of  bacteria  in  be*,  as  »  djapanscd  "  by  the 
(JjoaUantand  close  olaw»ta.an  has  eiuan 

,e„an."srec.,n.p«o„UbylL. 


W.  A 


in  a  given  time 
and  from  what 


•hnqlders  without  any  irritatl  m  or  feel'nr  whatsoever, 
which  I  take  to  be  "  chloasma.''  This.  I  believe,  I  have 
now  cured  by  m -ana  of  an  arsenic  r-nae  ly  rec  imtnanb-d 
br  Sir  Eraamua  Wilson  at  the  end  of  bia  book  on  "  Haln 
'  Hot,  eurijualy  eiaough.  Just  nt  the  time  that 
is  ouappeiaring,  so  aggniestiug  r.hinr,  aceom- 
by  a  sort  of  red  bli.te.ing  of  tia  akin  appeared  on 
my  upper  lip  and  aides  ol  raoae  I  ahaaed  my  lip  and 
u«td  a  mnc  ointment  :  it  dUappe  ireil .  The  hur  grew 
again,  and  ever  since  the  aggravation  >  which  I  take  1 1  be 
eczema  has  reappear ■  d  and  diaappa-ared  Inn  the  aipil- 
catt  n  of  the  ointment  at  iutfra<.la  of  aluut  t^n  day., 
and  ahows  no  aigna  of  dia.imtiniilug.  Will  .oioe  mediea  1 
reader  of  the  "  E.  M."  kindly  udvi  e  me  on  tlie  aubjict  ' 
— Dr.aUA. 

14.11*7.1  -  Barker's    Ceatrlfagal  Kill  —  Ti 

M tM5*TCH  Woagiso  Mkcnaaiu"  oa  Oniii  CoxefcTrar 
HrtAors.  — 1 1;  Kriun  what  data  can  the  horse-power  ol 
this  mid  be  cdtulatrd  t  (a  What  would  be  the  princ:- 
pai  mesaureroaots  of  a  mill  of  l-h  p.  :-l"r.*«r«. 

(481*1 1-OhUd'e  Ankle  -Would  Ur  E.lmunl*,or 
aome  able  medical  reader,  kmdlr  reply  t-i  the  fo  !  iwuig  t 
—  I  have  a  lei  tw,.  arid  a  h  alt  Je.  a  o'd  Willi  ia  Weak 
ankle  ri<lit  fo  t;.  1  -ft  by  a  atrvkr  be  bad  wn. a  f  .ur 
monthaold,  and  which  t>  >k  t'.e  eat  tea  uae  o'  his  leg 
from  the  knee,  but  can  now  u«*  it.  I.^ganlf  sr  are 
.mailer  and  leaner  than  tha  other  one,  Knee,  with  foot, 
have  a  tendency  to  turn  outward,  in  at  arjdiug  «*  walk- 
ing, bait  move  ao  when  Wslki'g.  Ankie  a  tan  eocy  to 
fall  inward*,  so  ss  to  cause  bun  t  i  walk  on  adire  of  txuvt- 
aulo  We  have  got  him  a  pair  of  >  rang  I  .eel  Ikv». 
Wo  dd  be  glad  .  f  bint. a.  t ,  remedying  tun  t  A  Taiat. 
Oax. 

; fiM.'  -Loeonotives  •  -I  abcnll  U'  plad  of  the 
principal  c imooai'ins  of  the  diff.-ri  nt  tarw>a  of  lo>?OTS'a- 
Uv  a  used  for  foods  and  p«e«nger  irafn  ■  on  the  LCD. 
and  M.S  L.  lailwaya.  — ALaaic. 

t«HI4o  ]-Coll.-To  Ma.  F. 

a  ran!  »ut  n  aa  you  dm  lined     I  biave  J 
No.  Ira    Now  ahould  illebrlmary  a 
aoldcrel  tugcther  !  -W.  Wmoin. 

[4«UI,T— Caae-BTardenlug    Wmill    any  of 
resdra  favour  me  with  iui  rtusimn  r*ap^:'iug  the  proper 
raethud  furcaaa-hard'ulagarou  bara  111.  long  and  of  an 
irre/ular  form  t   la  th-re  n  >n  h-rmethsi  than  j 
them  into  odd  ware*  »i>r  I- log  haiatad,  arc,  as  1 
la  sure  to  warp  them  t— lyji  i. 

(IS142  1—  Uqatd  Oold.-l  have  ut.-l  liquid  gold, 
but  i.  turnard  d^rk  on  rxpoatire  to  the  air.  ana  w  a«l.  .1  off 
on  being  rlcanrd.  t:*n  you  t.v  ma  tire-id  *  l"l-'llgoll 
which  i.  not  afftt-.ed  by  the  a  r,  or  mj  j.,d  by  waarang  !- 
E-uuixaa- 

r4Ml.i.l  Pattern! .  -  T>  Mr.  Wxriten hid  - 
Would  it  be  an  ofleui-e  to  tra-*  »  aull.paper  luittern. 
even  if  registered,  and  s  lant  it  to  anoUier  lUrH  aay 
a  curtain  1  If  an,  wool  I  taking  p  irtlon  of  the  putt. in 
and  working  it  ialo  anjther  dcaisu  sv  iid  live  disiniilty  ' 
The  colouring  la  either  case  w.u.d  n  it  becoj  ied.— Maxt'- 
racTCasa. 

[4*M4.1  -legendary  Aatmnnmy.  Crnild  any  of 
"  ours  "  kindly  give  m«  a  hint  at  t  •  t  ie  wnrka  proper  to 
c  onsult  la  olaler  to  obtain  a  knowledge  of  the  leg  ndary 
lore  corrected  with  the  stara  .'   Alao.  where  I  could  prt 

eout.li  ia*  to  tha  v.irivue  ataia  sod  toudell  ,U>as  !— Snc*. 


Walxk.     I  am  miking 
put  on  tlx  layarant 
wire  be 


our 


USEFUL  AJ,D  SCIENTIFIC  NOTES. 


The  JnbtocJikriff  Electria  Light  C  .mpany  hat 
txkeu  large  premieee  on  t'.\e  Albert  Kiubsnkmeut, 
t  i  be  used  as  a  manufactory  for  its  carbon  caudles. 
..ml  w.iri.houa«,  and  aa  a  lighting  centre.  It  isalsii 
ab.iut  erectuiga  building  un  the  Victoria  Emaauk- 
di- nt  for  the  purpose  of  mire  aff.n.-tnally  carryiug 
out  the  contract  with  tbo  Me'.r.  n  liiian  Hoard  of 
Work*.  It  ia  stated  that  numerous  applieatioat 
hseeb-en  received  for  thoetipalv  of  tb^Jabloch- 
k  iT  light,  to  moot  th- 
pjvrer  centres  fur  the 
about  to  be  ■ 


Ibe  exeeptwn  ao-1  n  it  -.le-  ruie.  Tnat  t  -ey  aie  devitalised 
Is  probable,  a*  there  is  little  to  be  oba*.v«d  beyond  the 
lirownkau  m  rvement ;  though,  aoo-.rduig  tu  C  hn,  "  cer- 
tain kinds  of  aph  nasi  bacteria  '  -  i  aad  Ibey  ar*  out  wan  t- 
ingl  "  appear  n  ver  bi  move."  aiy  impresaina  ia,  that 
Ih-a  ro-l-like  orgaintcna,  to  which  1  mure  particularly 
allude,  are  th*  factors  of  the  thlr  1  or  pun  id  atage  of  fer- 
mentation—their  appearanee  being  commenaurate  with 
th*  aospensioa  of  tae  ore  aer'a  operationa,  -  Uasaavsa. 

[4S1X1  ;  -Looomotlvee  —  Want  •!  principal  dim-n- 
aiona  of  th*  following  locomotives:  Ml  Hand.— *cl,  laii, 
I  *»;•!.  U.K.  SHI  ti  W.  Alma  and  No.  am.  L.N.W. 
IOiO,  »«,  XS41.  L.B.  at  B.C.  -  Vrntno  ,  Keg*.  Victoria, 
Ueooa,  Freahwater,  Wlmbleduu,  Cb-rbourg,  Brighton, 
and  tiie  go  ids  engmce  on  this  Hue.  Tb  tiik.  to  "Meteor" 
for  hia  answer  to  ray  query  mat  week.  Could  ha  give  raa 
t  ie  aire  of  the  cilieoets  ol  IViacsaa  Alcxaoara,  as  I  have 
not  volumes  he  mentions  t — Au.aic. 

[4MS4.]  —  Watersnall  —  To  "  Bcon  ■  Woaxtso 
Mb.jma»ic  "  o»Oni«*a.-;l)  What  ia  the  email***  angle 
at  which  this  machine  can  raise  water  f    (U  What 
Ilea  doe*  the  amount  of  water  raised  In  a  ' 
bear  to  th*  velocity  and  meaa.aet 
data  can  the  amount  raised  be  calculaad  t-raraona. 

[isiii.l— Indloatora  for  BUatrlo  Ilell  — Will 
any  of  our  electa  Mai  friends  give  rus  drawiega  aad  a  le  * 
hints  to  enable  me  ti  cunatiuct  mdioators  for  electric 
ball  T  1  have  fourteen  roams,  all  dttsd  with  the  old 
crank  bells,  aad  one  by  one  Iney  all  ar*  getting  dread- 
fully out  of  order  ;  tu  Instead  of  tatyrng  constant  bill. 

I  intend  to  connect  each  room  to  an  alectrK 


tell  got*  out  uf 


fur  repaira, 
bell,  adding 
order.  -Oxwxnu. 

(4HI94.)  -E.iis.mft-— I  have  been  suffetiag  for 
time  pas*  from  a  peculiar  di  eoluairaaio*  of  the  akin 


Bow  to  Destroy  Wasps  —A  <  urn-op  indent  of 
the  'J i«i/ a  says :— 1  have  for  tha  last  10  or  12  years 
destroyed  these  troublesome  feedera  un  fruit  frith 
methylated  chloroform  end  this  involves  the 
necessity  of  waiting  till  night  when  alt  are  at  rest. 
But  pulverised  ''commercial  cyanide  of  potAaaiuny,*' 
one  or  two  tableepoonfuls,  may  be  put  into  the 
entrance  of  the  nest  at  any  time  of  the  day, 
and  If  quietly  done  does  not  iu  the  least  dis- 
turb the  Ingress  of  the  insects.  They  readily  eater, 
nerer  to  return,  so  that  in  24  hours  every  individual 
it  destroyed.  The  •ntomologtst  may  then  dig  them 
no,  or  they  may  remain ;  they  can  do  no  mure 
mischief.  I  was  carious  to  know  the  contents  of  a 
largo  nest,  measuring  nine  inches  across,  baring 
eight  tiers  of  oetls.  X  conatad  3,400  waapa,  aad 
uve  of  the  tiers  were  fall  of  pupa?,  which  1  did  not 
count.  Such  rimare  and  inexpensive  means  I  < 
aider  a  public  bene  tit  to  be  ; 
as  possible. 

To  Dlatlngulih  Cotton  -seed  Oil  fn 
01 1 vo -oil  —Prof.  Zecchini  take*  pure  colourless 
nitric  add  of  the  density  1-40,  and  mixes  it  with 
half  the  quantity  of  oil  in  a  lin  tube  closed  with 
gum.  After  ehftatng  it  for  several  second i,  th* 
tabs  is  allowed  to  rest  in  a  vertical  position  tog  fire 
or  tlx  minutes.  If  tb*  oil  was  from  oUres,  the 
liquid  is  at  first  pale  or  colourless,  changing  to  aa 
asby  grey,  with  a  alight  vellowlih  hue.  Cotton- 
seed oil  is  at  first  of  a  golden  j  allow,  then  copper - 
coloured,  becoming  almost  black.  Tb*  reaction  is 
delicate  enough  to  detect  ao  adulteration  of  3  per 
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White  to  pUy  and  mate  la  tiro  mora*. 

THOBLEM  DCCLXXXYI.-By  J.  PiiRCi. 
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Whit*  to  play  and  . 


In  three  rnu.es. 


Soumoi  to  7HI. 

"'ail*. 
1.  rt»QB3 

2BUh*.Kt  «tP  ' 

S.  U takes  P. 


1.  K  take.  Kt  [a] 


H"ai/#. 

1.  RtoBS 

2.  Mat*. 


8oldiio»  TO  782. 


War*. 
1.  AnyUiiusr 


H.  F.  L.  M.-Thanka  for  problems. 

Coeaacr  Rourriovs  to  TS1  by  Schnvucko ;  to  77!',  7iW. 
7-1,  and  7KI  by  Gelsua. 

Ma.  BLAt'xetraxr.  s  next  blindfold  conle.t  will  be 
«>fct  six  or  curb*,  members  of  the  Citr  of  I*mtlnn  rho*. 
U..b.  all  of  whom  are  to  be  of,  at  leaac,  thud  cUe. 

Ae  there  i».  practically,  no  eccnud-cl  uat  in  thit  club, 
the  single  player  will  be  oontendiag  again. t  opponent* 
who  wan*'  but  little  to  be>  umt-rates  ;  »o  the  reault  of  the 
contest  will  be  of  unusual  interval.  The  fact  probablv 
ia,  that  Mr.  Blackburn*  ean  play  Terr  nearly  aa  well 
blindfold  a*  when  seeing  the  board,  hi*  power*  betrur 
stimiUted  by  the  atrain  upon  them  nod  the  excitement 
of  tbc  struggle. 

Tiia  Nosr.  Losnov  Ciiaaa  Cutn.-Th.  annaal  rapper 
of  Lh.aVoT.wiUt.ke  pl.ee  on  Oct.  2,  at  th.  Old  four 
Swan*,  Bi*hoptg»te-*trcet. 

Caitai.  Mackns.-.ix  baa  left  our  ahorea  for  bia  adopted 
country,  where  he  will  probably  receive  the  pnaisr 
American  ovation  due  to  a  champion  who  ha.  planted 
the  flag  of  .-.*.»  and  stripe*  *u  nearly  on  tb*  highest 
point  of  the  citadel  of  Cheaa. 


Holloway  a  Ointment,  aided  byhi-«Pilla,  prraent* 

the  e«jy  ration, I  0'»«e  of  t  urlxa  elaipA**.  IkiU«,  cAraiai  Im. 

aatl  t  .-lit  jiie*  4i*»«4«*    Taiate*  btood.  t*«  fuuuUta 
of  thet*  enti  I.  tln.rvi  f»lj  pflW  s.j  th»*-  Mil.,  »»t  the  en 
— •  ea  ia«  ttr?*™  tie -a,  — 


AN8WEES  TO  CORRESPONDENTS. 


An 


to  fke  Editoi 


W.C. 
HI1ST8  TO 

1.  Write  no  one  aide  of  the  paper  only,  and  pat  dnv> 
injrw  for  illostrmUo&a  on  tarperm.t4t  pie*r«e  of  p»p»»i,  2,  ]tit 
uUm  to  qm-tiee,  «od  wheo  ansirrriiiff;  qu-rt-e  put  tbc 
numbt- re  n*  wtli  it*  tli«  UQet  ol  Ui«  ourrleti  tn  which  the 
rvplit-e  refer.  3.  IS'u  chenre  i>  ouuSe  lor  UMertiiis;  Icttrr*, 
aoenee.  or  icpbrn.  4.  Ix-ttrre  or  qumoi  »*kmT?  for  nd- 
drptuK-a  of  menufitftur»?r»  or  ooir*^pi»rWt»iit«,  or  wbere 
toule  or  other  uticW  ran  be  pturbased,  or  repltn  iri*iQg 
■uch  taformatiou,  rmiuwH  be  loner  ed  exct-pi  e«  »d virtue- 
rnroui.  ft.  No  qt>o»tkio  nfthixi^furedoriiUanal  nr^-t^otirlc 
liifoTiiwUoniiiAiuwrrr^thioit^h  ibcp<»"t.   6  LetU*r**t5at 

^MrS^'^-SSd^h1*'  U"a*r *|V'r  U* tilM  ^tor>  Dot  far* 
to  inquLrme. 

*«*  AttenlUm  i*  ttvpeci&Uy  drawn  to  bist  Ko.  4.  Tb* 
Hpn-oo  dfTcited  to  l»tt>rp,  qu»  rn**,  ADd  rvpliee  id  meaot  for 
the  frecurul  (rood,  ao«l  it  im  Dot  fair  to  occupy  it  with  ques- 
tion* such  aa  ere  ibi.iratt.Hl  above,  which  are  onty  of  utdi- 
v.iloal  intcn-st,  ano  which,  if  not  advrrii>>rn**nt«  in  them- 
«*>]T4w,  lead  to  rvp.HW  which  are.  The  "  sixpenny  bale 
Column  "  off  era  a  cbeap  mrana  of  obtairuct?  such  informa- 
nt, wad  we  Uuat  our  leailera  will  avaU  th«ni**lve. of  it. 

foUifwtna;  are  the  initial..  4»e_.  of  Utteri  to  band  m 
Wednesday  fTciuaij,  fcn'pt.  !iTt  and  uoAiknuwlcd jfrU 


Tb. 

to 


Craab  that  to  powder  and  mix  with  white  of  egg  t< 
a  paate.  l**e  as  a  eeroeat,  or  drill  a  bole  ie  each 
part  ao  aa  to  fak.  a  wooden  pew,  which  cement  in 
with  plant* r  of  Pari*.  1.  If  you  eaanot  r.nd  Kumcicnt 
In  bw9k  Tolutrw-e,  wait  t>~  i  Mr.  Hpnmue'e  new  book  1  be 
ixjo* truction  of  the  principal  ba't^ie*  waa  minutely 
dearribed  in  Vol*.  XXVllf.  and  XXIX.)— Aaxioi  * 
Apparently  a  aimple  MMal  raj  imia  or  thoit-aight.  Let 
ao  optidan  tit  biiu  with  roitabU  apeetad**-) — H.  L. 
Do.KAa,  The  wirei  muat  beconm'eud  to  tti>  ppruv*". 
The  f  and  j  on  rich  a  de  ahould  be  in  metaUie  cuota^'  ; 
liut  it  ia  imrxM^lble  to  epewk  definitely  from  the  par- 
ticular*. What  anaDfrement  ia  provided  for  rotatfiuT 
the  b>:>bbina,  er  liare  you  tried  to  ff«  a  current  without 
turninff  them  j  I  -  H .  8  (i .  No,  the  Alxsf  rkmu  A»aoeia- 
tbon  forthe  Advancement  of  .Scienc*  held  it*  m««-1iog  i  n 
Auirurt  S3  at  Montreal. )—W.W  tr-  x  (If  the  piecip  - 
late  ia  d  wnlTed  in  the  wa*er,  don't  waah  It :  but  out 
of  wha*.  wm*  it  precipitated  I  C  old  ytu  not  amy  what 
the  precipitate  i»:i-E,  M.  Mint**.  (The  propovd 
patent  w.uld  be  T  Id. I  -  8ci»»o«*  Ml,  J.  E.  lYyar 
queriea  are  really  adTcrtimneot*  for  situation*,  and 
w»  r.  irret  w*  have  ncrjiitr  the  •pace  for  their  inaerti  to, 
nor  the  power  to  help  you  1— Rranr.  {Leaac*  diS-  i 
in  price,  like  other  thin**,  and  for  almilar  reaaoaa.  The 
advirtiaeryou  mention  will  rite  you  fair  ralue  for  your 
fl?e  abillioaa.  but  will,  we  ar.  rare,  tell  you  frankly  be 
•  ot*  uA  mean  t»  **U  you  the  *«ree  lhiw  lor  which  the 
ttberoptidani  wi.u  d  char.e  B»  puunde.  2.  Then 
cniatn*  i*  icrfe:tly  «»fe,  and  wiU  give  *ood  re*  ' 
Mr.  K»  teller  himMH  would  doobU*»_.  ad  viae  U  , 


•  lime 


A.  !■'.  Fi  biiv.  —  Fjeter  11  toe  — J  Ki  nulrT  —  W,  J  Smtlirn 
— T.  IbNolty.-  Exeter  Un  til.  Co.— Fiddler  -iLI  C.K- 
— thuich  -Hill -ti.  B.  T.-Norlce.-J.  C.  A.-lt  M. 
8<«el«.-W.  Kotxn.on.  jtn.— B.— It.  Politier. -Ama- 
teur -Eineat.— D.  fr.*aley.-J.  C.  Belcher. - H.  a. 
Wu*cll.-AlCo)ur.-  OUtton.-  Plumber.  -H.  Stiwie.- 
A.  K.  I.  J.  I..  A  FeUow  of  the  Koyai 
Socie-y.— B.  A.  Have.. 

Bxxi'xa  Fioxtta.  iThe  preparation  nenr  contain 
juice,  except  aa  a  amall  addition,'*  and  *Ofnetiuie*  ia 
mer<  ly  a  eolation  of  *oap.  to  which  lunewate-r  haa  been 
added;.  Take  of  alaked  lime  lot..  loaf-ragar  ftns.|  dia- 
UUrd  (or  boiled:  water  1  pint;  grind  ti>e  lime  and 
•agar  to  a  paet.  with  a  little  water,  and  add  to  the 
bulk  i  Nbake  the  bottle,  let  stand,  and  decant  the  clear. 
To  10  drachmii  of  the  lune-water  add  Kwi.  of  water, 
Itfox.  of  olive  oil,  *nd  6  drachma  of  eaavivoe  of  lent  >n. 
Bhaka.  You  can  mix  limewater  (plain  and  glyevtiae 
if  you  Uk«,  aid  u>  have  a  rea*  n  for  one  part  of  the 
name.j— Liiuh.  (Not  suited  for  the  purpo**  The 
c.  mp»rn>on  la  imposaiule.;— O.  J.  D.  You  will  find  all 
ab  ulitinNo.siH.p  i&i.l-W.Biarj".  ;You»bould 
obtain  on*  of  tb*  uaciul  handbook*  laaued  by  some  i  f 
the  u**snt*  who  adrcrti*.  in  our  ooluma*.  At  any 
it  would  be  wis*  to  get  an  aifent  t j  tranaact  auch 
neaa.i-BariA.  Ye.,  that  ia  about  the  coat,  aa  it  at 
entered  at  the  Bolls  Couit.  There  i*  no  ucenuty  for  that 
unlet*  you  expert  to  inherit  propeity.J  Kikcotli. 
(It  depends  on  the  proocs  adopted.  Meaar*.  Bell,  of 
your  city,  prepared  a  triacdic  alumina'e  from  Bauxite, 
and  preapit.t*  the  alumioa  aa  hydrate  by  carbonic  or 
hjdiuchlonc  atnl.  The  piecipitate  i.  moulded  into  ball, 
with  chsreotl  and  commoo  sJt,  which  are  heateil  In 
1 1  tort*,  through  wbicit  dritd  chlorine  la  p**aed.  Nidie 
aluvtntc  chl^ndedi*til*  oyer ;  ten  part*  of  this,  with^ol 
cryolite  ani  2  uf^aodium,  are  pUccl  in  a  reverb. ratory 


tiul'td privately.;  — W.  M  H»«D.xa.  It  a'juck  u.  that 
•'  .Nun  Dor.'*  "  criticism*  were  rather perUnent,  and  we 
aaw  notbinit  intukin.'  in  hi*  letter.  Your  present  cum- 
muniratitin  is  a  (i>:*sh  d.rartore,  and  wc  reaBy  have  no 
f urtii>-r  «|  ace  to  .par*.  I  — Ktta  .  :  0*  may  use  a  denn 
if  be  likes,  and  if  he  ha*  bec  »m.  generAlly  known  ».v 
one  or  *ny  of  them,  the  document  s ,  signed  will  t< 
valid.   2.  Nj.J 


rate, 


I.IML'f,  wbifU  til 

and  tb*  metaUii:  i 
l*liev«  thi*  proee 
you  aa  idea,  and 
Icxtbocka. )— A  C 
mation  on  p.  eiloV. 
you  been  a 


ootbtnea  with  tlw  m.ltiifa, 
Juminium  eoUcet*  *t  the  bottom.  W. 
a  i.  not  worked  now,  but  it  will  give 
for  ih.  other*  you  muat  consult  the 
osaTAUT  litiAtiae.  (Is  njt  Uie  infor- 
No.  sett,  aulhcieatly  definite,  or  have 
taut  reader  '  only  since  last  March 


sitaicatca  b;  ih* 


i 


-Bamuv.  . It  of  mahoniny,  better  French-polish  It  For 
fuU  particular*,  ie>  No.  Hit.  »I0,  pp.  17&,  247.  rkveral 
atain*  in  back  volume.  ;  but  you  will  Bnd  it  cLe  ipest 
and  decidedly  beat  to  get  a  bottle  of  Stephen*'* 
mahogany  stain.  Y'ou  could  u*e  the  French  polish  a* 
vamudi.  or  clear  copal.; — W.  Waiortr.  (A  recipe  waa 
given  on  p.  (Ml,  fiept.  1,  replr  47737.  Weg.ve  the  usual 
formula  m  p.  ros,  m  aaswer  to  another  querist.) - 
Yocao  kli<.  mas  it,  ,11  tola  is  remedied  by  a  truss  to 
keep  the  part*  tn  position.  Y'ou  should  cunsult  a  aur- 
gron.:  -A  I.r  .*»«*.  ,  You  ran  buy  a  "  tutor  "  for  one 
shilling.  Ton.  onestneg  to  a  fork  or  a  piano,  and  tb* 
others  true  tilths  to  that.  -Fit rxa.  ,C'la*»e»  ot  the 
kind  are  h-ld  at  many  p.acrs  in  Ij  nuoo,  ni.ctly  at 
school*.  Y'i.u  can  g«t  a  1  »t  on  application  t>  toe  Serre- 
tary,  Science  and  Art  iKipaxtiueut,  S  uth  Ki  nsington. 
There  u  a  free  library  at  m,  Upper  Krnniogton-lane, 
ami  another  in  Uraat  H  mi  tb  street,  Wc^tminater.  Those 
are  the  nearest  to  tb*  spot  meotwoed.  —  J.  W.  Iliw:ox. 
St Teral  recipe*  in  p  97,  No.  SIO.  i— F.  O.  8.  (See  pp. 
JU2,  217,  last  volume,  and  the  index  publuhel  but  week. , 
— W.  A.  T.  i  Bimilsr  query  to  the  first  leccnlly  askef  , 
2.  The  method  adopted  by  the  pr  ifeaaiocala  it  to  lick 
the  picture  with  the  tongue,  and  then  apply  the  walci- 
coloura  1— Oart  is  a  Fix.  ;UanieU'seeB  is,  perhap*.  the 
best  constant  battery  ;  but  your  Bunaen  should  be  ouite 
constant  enough,  and  ha*  more  E.M.F.  Orerhaul  it, 
foe  it  ought  not  to  fall  in  tluee  hours,  or  ercn  in  three 
timea  three.  You  do  notaiy  what  th.  machine  is.  \  — 
MuiLAsn  Haaora.  (You  ahuuld  look  tlirouoh  the 
indsce*.  boliition  nf  rubber  in  bisulphide  of  carbon 
i*  n**d  forllxiogthe  *  amp*  :  but  they  rcaddr  adhere  if 
the  metal  is  peileclly  dean,  and  ia  heateil  and  lasted 
over  with  sulphur.  The  glyceiine  namtd  will  do.)  — 
(InixuiHti.  ; What  is  it  you  wish  to  have!  What 
baa  the  teleacopc  to  do  with  "3  microacope"  T!  —  E. 
Hi i. mi*.  i  lTiey  are  tuned  by  filirwr  them;  lillog  the 
free  end  sharpens,  near  the  heel  flattens.  -rkxoWBtCel 
iMjriaxa.  (Thompaon's  "  Elementary  Ixswn*." 
Macmtllan.  For  lull  description  of  the  sptvial  appara- 
iu«  named  you  must  see  special  work*,  orlosik  Uirough 
back  volumea  )  -  i.dcoa.  i  We  do  no;  kuowof  any  anch 
book.!  -  lloar.  B.K««.  (You  list  rnachintry  for 
making  ai-rated  breail  Seep.  21<.  No.  ?H2.  -Jswti, 
Laa't  A»i*r*»T.  I  The  Daniell  —  J.  8.  K. 
circulation,  theeauaeof  which  ran  unly  be 
byam  dicalman  i    M  F.    Itiet  a  ' 


Dcnfoeoo  In  School*.— In  a  recent  paper  to 
the  Bureau  o(  Education  at  Ws^binfvtoa,  Dr. 
Sexton  ioquire*  into  the  cauaea  of  deatneta  amoni; 
I  school  children  and  it*  bearing  on  education.  It 
if  unusual,  he  state*,  to  meet  with  a  child  that  has 
not  had  some  ear  diaeaae.  He  die-idea  the  causes 
into  (1)  local  cause*  and  (2)  affections  ol  the  ear 
from  nerroo*  sympathy.  Under  th.  second  heading 
are  included  cold  in  the  head  and  dental  irritation ; 
the  latter  a  very  common  source  of  in  jury  to  the 
ear*.  Among  the  many  tchool  ohiUIren  brought 
to  the  Now  York  Eye  and  Ear  Infirmary  for  ear 
affections  it  ia  rare  to  find  one  case  in  which  the 
state  of  the  teeth  is  not  to  bo  considered  aa  a  factor. 
Further,  the  entrance  of  watar  into  the  ear*  (aa  in 
bathing),  diphtheria,  mump*,  cluee  cutting  of  the 
hair,  are  among  the  causes  of  ear  diaorder*.  Dr. 
Sexton  think*  pupils  should  b«  examined  at  the 
beginning  of  each  session  to  aecertani  what  num- 
ber are  too  deaf  to  nostra  instruction  in  the 
ordinary  war,  and  what  number  having  slight 
defect*  would  get  oo  better  if  ace  ted  properly  in 
the  schoolroom.  The  beat  test  is  the  voice  of  the 
person  with  which  the  cbjldm  are  familiar  in 
learning;  various  tost-senttmce*  should  be  repeated 
at  about  12ft.  distance,  the  lutening  pupil  having 
the  eye*  closed,  and  one  ear  stopped  by  an 
assistant.  From  an  examination  ot  o70  pupil*  it 
appeared  that,  though  the  teacher*  were  only  aware 
of  one  case  of  deafness,  and  the  pupil*  themselvr* 
of  19,  th*  author  detected  76  run,  or  about  18 
per  cent,  of  greatly  diminished  hearing  in  one 
or  both  ear*.  Uf  the  entire  number  IN? 
were  questioned  a*  to  previous  ear  -  ache, 
■nd  17-1  recollected  having  had  thi*  symptom. 
Simple  tinetioni  are  given  regarding  the 
treatment  of  pupils  with  impaired  hearing  ;  thoae 
hearing  with  difficulty  ihould  be  placed  near  the 
teacher,  those  who  hear  well  onty  with  one  ear 
placed  with  that  ear  toward*  the  teacher,  4c. 
l'upits  who  cannot  understand  the  teacher  at  oft. 
ahould  be  separated  and  receive  special  i  nstruetiotr 
Dr.  Sexton  allude*  to  the  importance  of  good  hear- 
ing for  teachers,  and  think*  that  person*  seeking 
pedagogic  education  at  the  public  expense  should 
he  subjected  at  the  outset  to  an  sural  examination, 
lie  a)s;>  remark*  on  the  discouraging  situation  of  a 
deaf  child,  and  advisee  that  when  no  apparent 
cause  for  a  child'*  dulnes*  of  action  i*  known  to 
exist,  a  thorough  investigation  of  th*  aeon st i. 
organ*  should  be  made  before  necessarily  I 
the  child  as  a  dunce  or  feeble-minded. 


Every  Workman  connected  with 


Tr.dr.  requiting 
INK  MKWrl. 


the  Iraildtng 

•TH*BC1LI) 


,   FRIDAY.  r. 
it  11 .  Tl.it.tocs  iwt,  Cn..nl  s~*rd«n  La****.  W.O. 

■  1  H  K  MttlLUlMu  MEWS"  H  the  Friaelpal  Journal. repre 
•rntlo*  Architect*  an*  Mulders^  an*  has  th*  Urges*  circslaUoa 


..  H*  1**1(0  <p 
■  asKsllow  "  If  a.  « 
writ,  lo  th,  E-Ilt'.r  If  h. 


"SW  jayttja.  ^'^«~^]  £ 


wriUr  lo  utt*  tvaifr  u  n»  *i*  luHf^iuwi  vo  mut  kit. 

a :  v-rtu*  is  th*  p«p-r  thr.      wtwtU  Wi-rk- 


NOTICE  TO  8UBSU&IBERS 

1  barfs  r-wfajiTiJit  th.Lr  Mpltw  wUiect  from  tfe*  oHceartfw- 

lo  ob»errtU.s.l  ta«  l-v*H  »u-.b»-r  of  lh*>  Unu  fo»  elkl 


Digitized  by  Google 


Oct.  6,  1882. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  915, 


101 


flTL.      sfrt       II    I      jrvtv      I         '    1  commonest  of  ail  faults  in  home  carpentry. 
(iPnQUSj)   JmtCPnU  Mowow ;,«u«yt7  «  .IB*,  with  the 
-  I  square  all  alutig  a  bit  of  wood,  ami  at  each 

point  it  may  bu  square,  yet  the  whole  may 
Vx>  in  "  winding,  a-  it  is  culled:  uud  this 
has  often  deceived  thw  boine  carpenter,  and 
resulted  in  had  work.  To  ascertain  this, 
two  parallel  strips  of  wood  are  placed  some 
distance  -ij-n!  upon  the  wood,  as  n,  b,  of 
Fig.  C,  and  the  eye  so  placed  as  to  look 
along  them  in  the  direction  of  the  dotted 
lino.  If  the  top  edges  agree  with  euch 
other,  thestuir  is  no  tar,! run;  but  if  not,  it  is 
winding,  and  the  adz*  or  plane,  or  both. 
MU-d  he  used  to  rectify  them,  or  the  axuand 
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HOME  CHIPS. 

i  CORRESPONDENT  has  suggested  a 
chapter  or  two  upon  home  carpentry, 
as  applied  to  the  construction  of  fencing, 
sheds  for  bicycles,  and  such  lik*  every-day 
necessaries;  and,  perhaps,  such  an  article 
may  prove  of  service  to  many  readers  of  the 
ESGUsll  MlCUASIC  The  correspondent 
in  quMtion  lays  down,  however,  certain 
postulates — viz.,  few  tools,  very  clumpy 
ringers,  and  that  the  directions  are  not  to  he 
suitable  to  apprentices.  These  are  hard 
conditions,  ami  we  mutt  cap  them  with 
others.  The  fingers  must  c*a«e  their  clumsi- 
ness, the  tools  must  be  suitsble,  and  in  good 
order,  and  the  period  of  apprenticeship  must 
be  Wived — but  may  bo  shortened,  it  is  hoped, 
by  the  present  article.  What  is  required, 
however,  in  this  case,  is  plain  carpentry,  to 
the  exclusion  of  that  tluer  and  neater  work 
which  is  known  as  joinery  ;  and,  although 
in  both  the  principles  of  construction  are  the 
same,  csrpentry  is  in  some  dogruu  the  easier 
of  the  two.  No  satisfactory  work,  however, 
can  be  done  in  either  uuless  the  workman  is 
competent  to  undertake  the  primary  opera- 
tion of  squaring  up  his  timber,  quartering, 
or  boards.  For  this,  some  sort  of  work-bench 
will  be  necessary,  with  either  a  vice  or  an 
equivalent,  the  vice  being  cheap  and  very 
superior  to  any  of  the  substitutes.  Moreover, 
such  a  work- bench  is  easy  to  make,  and 
may  be  made  at  first  of  sawn  stuff,  Uii- 
p'aned.  It  should  be,  at  least,  6ft,  long, 
and  2ft.  wide,  aud  a  greater  length  IS 
much  better  if  the  shop  will  take  it.  I 
hive  at  the  present  time  a  great  deal  of 
LArpenter's  work  going    on  at  my  own 

■remises,  to  suy  notbing  of  masonry, 
which  is  far  more  detestable,  aud  1  have 

ist  measured  a  carpenter's  bench  set  up 
:n  an  empty  coach-house  a  bench  I  intend 
to  keep,  if  possihle,  as  I  wnut  uuother 
myself.  It  measures  8ft.  in  length  by 
in  width,  the  top  beiug  of  ljiu.  board. 
The  front  board  is  loin,  wide,  and  the  legs 
are  of  3in.  quartering,  and  the  whole  is 
2-t,  8iu.  high.  This  is  a  carpenter's  b»nch, 
sot  an  amateur's,  and  it  is  of  decidedly 
rough  build,  but  strong  aul  serviceable. 
Laving  already  lasted  a  lifetime.  I  will 
give  sketches  and  descriptions  of  its  parte, 
sod  explain  the  method  ot  its  construction. 
First  of  all,  the  legs  and  training  of  the 
-_nds  sue  made  (see  Fig.  I).  For  this  you 
must  saw  off  the  required  lengths  of 
quartering,  which  ami  not  be  planed,  but 

•  ssfbj  truly  square,  as  upon  the  square- 
ness of  this  stuff  all  the  trutb  of  the  work 
will  depend.  Now  here  is  a  necessary 
apprentice's  lesson.  However  rough  the 
work  and  small  the  supply  of  tools,  squaring 
'-be stuff  must  be  somehow  accomplished,  or 
•.  very  part  will  be  crooked,  and  the  structure 
weak.  Hence,  atquaro  must  of  necessity  beone 
oi  those  few  tools  spoken  of.  It  may  bj  of 
wood  and  home  made,  but  it  must  be  quite 
accurate.  It  is  held  ai  at  a  of  Fig.  1  U,  to 
nark  out  mortisus  or  lines  by  which  to 
guide  the  saw  in  cutting  wood  off  square, 
sad  as  at  A  to  try  the  equareue**  of  a  beam 

•r  board.  Suppose  the  wood  out  of  square, 
or  in  winding,  a  mortise  marked  by  the 
tquare  wUl  not  be  true  to  the  surfaces  of  the 
Piece,  and  when  the  parts  are  put  together 
they  will  be  all  on  ths  twist,  and  ctuuot  be 
forced  into  place.    This,  I  believe,  is  the 
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plane  if  no  adze  is  at  hand.  Now,  all  this 
H  not  to  be  deemed  tiresome  or  useless,  even 
in  a  job  of  outdoor  curpcu'ry,  because  it  is 
impossible  todo  strong  audshlp-»ha]«  work  if 
theprinciplesof  good  carpentry  are  neglected. 
Cut.  in  rough  work,  as,  for  example,  in 
putting  up  palings  which  are  to  be  nailed 
to  two  horizontal  rails  mortised  into  posts, 
this  absolute  truth  of  surface  is  only  re- 
quired just  where  the  rails  are  to  come  ; 
and  if  those  are  not  in  winding  with  each 
other,  it  matters  little  about  the  intermediate 
portion  of  the  post.  Toe  same  is  true  of 
the  logs  of  the  carpenter's  bench.  They 
must  be  out  of  winding  wb*re  the  rails  are 


to  come,  and  it  is  of  no  ltd  importsnoo  if 
they  are  not  so  elsewhere.  But  this  stipu- 
lation refers  chiefly  to  clumsy  tiugcra ;  it 
is  not  ut  all  Olthodox  carpentry  except  as 
stated  in  rough  outdoor  work.  D  E  F  re- 
present the  rails  of  the  bench  marked  a,  b, 
in  Fig.  I A  ;  I)  is  the  top  rail,  F  the  bottom 
one,  E  is  the  lop  rail  fitted  into  its  place  in 
the  legs*,  which  legs  are  in  section  to  show 
the  position  of  the  tuuons  of  the  rails.  The 
difference  between  the  two  rails  is  that  the 
tenon  of  the  upper  one  is  not  cut  away  at 
top  and  bottom,  but  at  top  only,  for  the 
purpose  of  allowing  more  stuff  above  the 
mortise  in  the  legs,  so  that  it  may  be  less 
liable  to  split  out  the  piece  when  driving 
the  tenon  home.  Sometiuies,  however,  in 
such  work  as  the  present,  tho  mortice  is  sawn 
out  as  uu  open  one,  like  G,  and  the  rail  cut 
like  II,  with  only  a  short  shoulder  below. 
The  j.  mi  is  not  so  strong,  but  is  much  more 
quickly  made  thau  a  mortise,  and  it  will 
very  often  do  quite  as  well.  It  would  do  well 
enough  for  the  work-bench,  as,  wtnn  its  top  is 
on, the  open  mortise  and  rai'.  are  hiddtuby  it. 
Let  us,  nevertheless,  learn  to  unko  a  proper 
mortise,  which  wit]  bo  required  for  the 
bottum  ruil,  which  may  be  6in,  from  the 
eud  of  the  legs.  Measure  f  if  not  known 
already)  the  width  of  the  rail,  which  in  this 
case  is  supposed  to  be  of  Sin,  stuff.  If  I 
had  it  by  me  I  ahuuld  use,  for  iho  legs,  -tiu. 
square  pieces,  or  four  by  thr  u ;  but  we  osn 
use  the  liin.,  which  is  always  easy  to  gist 
ready  sawn.  Bee  that  it  is  squaro  nt  toe 
two  cuds,  and  fairly  straight  and  out  of 
winding.  Mark  in  peuc.il.  by  the  square,  the 
liues  ii,  •',  l>,  d  of  K,  and  carry  on  tbeso  lines 
all  round  the  pieces.  This  BUUkll  the  end  of 
the  tenon  or  mortise.  These  will  be  3iu. 
from  the  Lnd  if  the  levjs  are  ol  :»in.  stuff,  as 
the  Unou  should  just  come  through.  Allow, 
however,  n  little  extra  length,  to  enable  the 
end  to  be  cut  off  clean  when  in  place,  then 
saw  the  lines  to  cut  the  end  us  *hown.  The 
shaded  cheek  pieces  are  sawn  quite  off  at 
i  r,  leaving  the  central  tenon  'rd  the  thick- 
ness of  the  piece,  which  is  generally  a  good 
proportion  to  give  to  a  tenon.  New  hold 
the  tenon  in  place  against  tho  leg,  and 
pencil  it  round,  and  afterwards  with  the 
gqmire  correct  the  lines,  ruling  them  truly. 
Or  set  out  on  Mli  $idts  of  the  wooJ,  this 
mortise  by  measure  with  compasses  aud 
square,  making  it  .'Jin.  by  lin..  which  will 
be  the  size  of  the  tenon ;  cut  it  balf  from 
odc  side  aud  half  from  the  other — not  quite 
up  to  the  lines  at  first,  and  then  pare  it 
inside  with  a  very  sharp  chisel  till  the  lines 
are  just  visible,  but  never  by  any  chance 
cut  into  the  liues  of  either  mortise  or  tetiou, 
or  you  will  fail  to  get  a  good  fit. 
Make  in  this  way  both  the  frames,  which 
form  the  ends  of  the  bench  and  include  the 
four  legs.  It  remains  but  to  connect  these 
frames  by  uuiling  on  the  front  board  A. 
Fig.  2.  aud  a  bottom  rail,  B,  with  a  similar 
pair  on  the  opposite  side,  and  a  slanting  rail, 
C,  on  each  side,  to  prevent  any  endlong  oscil- 
lation when  planing.  These  rails  will  com- 
plete the  bench,  and  render  it  very  stiff  and 
strong.  The  longitudinal  rails  arc  often 
merely  nailed  on  .  but  may,  .uul  ought  to 
be,  uotcbod  into  the  legsa  little  way.  Many 
benches  have  a  drawer  for  nails  or  small 
tools,  s  iding  in  from  the  front.  It  only 
remaius  to  fix  the  wood -vice,  cf  which  the 
screw  and  nut  have  tJ  be  purchased  at 
2s.  t»d.  or  less.  Tbc  entire  vice  consists  of 
four  pieces.  Fig.  '•>,  A.  the  chap  or  chop 
or  front  jaw,  whic'i  is  of  board,  an  inch  and 
a  half  to  2io.  thick,  the  top  of  which  is  to 
be  exactly  levtJ  with  the  top  of  the  bench. 
It  has  a  roiiud  hole  to  admit  tho  screw 
easily.  C  is  the  screw,  aud  It  its  nut,  which 
is  attached  by  screws  to  the  back  of  the 
frout  board  of  the  bsnoh.  Observe  !  this 
board  should  be  outside  the  front  edge  of 
the  b»nch  top  ;  for  if  the  stuff  to  be  held  in 
the  vice  gets  a  bearing  agaiust  this  edge, 
screwing  up  t.e  vice  tends  to  pull  off  the 
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front  board.    A  hole  is,  of  eonrse,  made  in 
the  latter  exactly  opposite  that  of  the  nut. 
D  is  a  strip  of  wood,  about  2in.  wide, 
aDd  half   or  three-quarters    thick,  with 
a  row  of  holes  in  it  to  receive  a  pin  of  iron, 
about  the  size  of  a  slate-pencil.    This  is 
mortised  into  A,  at  its  lower  end,  and 
pinned  so  as  to  hare  a  little  play  in  the 
mortise.   This  bar  slides  either  through  a 
mortiae  in  the  front  bottom  rail,  or  through 
an  iron  staple :  if  the  rail  is  not  sufficiently 
wide  to  allow  a  mortise  to  be  so  cut  into  it. 
This  forms  the  connection  of  the  vice  to  the 
bench  at  the  bottom,  and  the  cross-pin  is 
placed  in  tither  one  of  the  boles  to  rest 
against  the  staple,  a  hole  being  selected 
according  to  tho  thickness  of  the  work  to  be 
hold  in  the  rice-jaws.    Sometimes  this  bar 
come*  so  near  the  inside  of  the  bottom  rail 
C,  that  by  n  tiling  a  piece  of  board  inside  to 
render  it  still  thicker,  two  staples  may  be 
inserted  into  it,  and  the  piece  D  can  thus 
'•tide  in  both  of  them,  which  will  keep  it  more 
steady.    An  upright  vice  like  this  is  very 
generally  it4ed  ;  but.  if  prsfarred,  it  may  | 
tftko  the  ebipa  of  a  squan',  or  rather 
oblong  board,  like  E,  ana  two  screws,  or  a 
8 crew  and  a  square  guide-bar  may  be  used 
with  it.    Carpenters,  however,  seldom  use 
two  screws,  at  they  would  deem  it  waste  of 
titae  to  havo  to  manipulate  two  when  on*, 
will  srrve  the  purpose  almost  as  well.  The 
planing-stop  at  H.  fitting  into  a  squnr- 
mortise,  is  gem  rally  a  mere  block  of  wood, 
like  K ;  but  there  is  a  better  one  of  iron  now 


made,  and  obtainable  at  most  tool-shops. 

Such  is  the  bench  in  its  simple  and  ordi- 
nary form,  and  very  little  can  be  done  with- 
out it.  A  table  or  plank  on  tressels  or  other 
device  may  do  once  in  a  way,  but  is  very  in- 
convenient, and  a  proper  bench,  even  if  not 
home-mada,  is  hy  no  means  a  costly  affair — 
£l  to  30s.  will  generally  purchase  a  very 
good  ono.  If  it  happen  not  to  bo  perfectly 
level  on  the  top,  a  carpenter  will  often  lay 
upon  it  a  separate  board  an  inch  or  so  thick, 
pinned  true,  on  which  to  lay  any  boards  or 
'  h  r  work  needing  to  be  very  truly  planed. 
It  gonorally  happeas,  sooner  or  later,  that 
the  top  of  a  lxmch  gets  cut  and  knocked 
about  a  good  deal,  whkh,  of  course,  destroys 
its  truth  sadly,  and  necessitates  this  separate 
planing-board,  but  it  is  a  pity  to  chop  upon 
it  with  the  axe  or  to  use  it  when  cutting 
through  work  with  the  mallot  and  chisel. 
The  saw  also  very  frequently  injures  a  tu  nch 
when  proper  cure  is  not  us-d.  Two  or  three 
hnlee,  as  at  r,  nre>  generally  made  to  receive 
tliu  tad  of  a  bench  holdfast,"  and  some  in  the 
front  board,  which  ought  not  to  bo  less  than 
fourteen  or  fifteen  inches  wide.  Tho  latter 
are  intended  to  receive  pegs  of  wood  to  suii- 
port  planks  or  boards  during  tho  planing  of 
tb,  ir  edges  while  they  are  being  held  at  one 
end  in  the  vice.  Do  not  forgot  that  the  top 
of  the  bench  is  not  to  overlap  tho  front  board, 
™  it  would  do  if  it  were  an  ordinary  table. 

{7V>  b*  owtmW.) 


that  so  long  as  the  steam  in  a  pipe  is  not  re- 
quired to  travel  at  a  higher  rate  of  speed 
than  100ft.  per  second,  or  6,000ft  per 
minute,  the  loss  from  friction,  &c,  in  the 
pipes  and  passages  is  not  a  serions  one,  and 
the  pressure  at  which  it  can  be  obtained  on 
the  piston  is  not  much  reduced  from  the 
boiler-pressure.  Beyond  this  speed,  how- 
over,  terious  loss  of  pressure  takes  place, 
and  hence  the  importance  of  having  the 
steam-ports  so  large  that  the  velocity  re- 
ferred to  may  not  be  exceeded. 

Those  engineers  who  have  had  much  ex- 
perience in  the  overhauling  of  steam- 
engines,  are  aware  that  in  a  large  number  of 
old  engines  the  porta  and  passages  in  the 
cylinders  arc  vory  much  too  small. 

In  a  case  which  recently  came  under  tho 
notice  uf  the  writer,  the  area  of  the  steam- 
port  was  not  more  than  one-thirtieth  of  the 
cylinder  urea,  and  the  loss  from  wire- 
drawing, poor  vacuum,  &c,  was  in  conse- 
quence very  considerable,  although  the 
piston-speed  was  not  a  high  one. 

When  the  steam -ports  and  passages  of  an 
engine  are  too  crippled,  there  is,  in  addition 
to  the  loss  from  wire-drawing,  Arc,  a  further 
loss  of  power,  from  the  increased  resistance 
to  the  exit  of  the  steam  from  the  cylinder, 
cansing  what  is  known  as  "  back-pressure." 

In  condensing  engines,  even  though  there 
may  be  a  plentiful  supply  of  cold  water  and 
a  gnod  "v4cuum"  in  the  condenser,  when 
the  exhaust  passages  are  tortuous  and  con- 
tracted, an  exceedingly  poor  effect  of  the 
vacuum  will  be  obtaiu.d  in  the  cylinder. 
Perhaps,  as  good  an  illustration  of  this  as 


mission  when  the  ports  and  passages  are  too 
small,  an  even  still  greater  loss  is  experienced 
from  the  back-pressure,  resulting  from  the 
resistance  to  the  egress  of  the  i 


r  I 


Fto.  2. 


S1 


SIZE  OF  STEAM-P0B.T3  AND 
PASSAGES 

^UCH  of  our  readers  as  have  made  for 
themselves  a  toy  engino  (and  we  incline 
to  the  belief  that  the  number  will  be  found 
not  inconsiderable),  and  have  watched  it 
whirling  away  at  a  speed  of  sinw  2,000  or 
.'$,0)0  revolution*  per  minute,  might  natur- 
ully  bo  lod  to  the  conclusion  that  there  was 
no  limit  to  tb<»  velocity  wit*»  which  steam  can 
travel,  or  to  the  speed  with  which  itcsn  enter 
and  pass  out  of  the  cylinder,  and  its  motion 
b«  changed  or  reversed.  Such  a  notion, 
however,  would  bo  in  the  highest  degree 
erroneous,  as  the  speed  at  which  steam  travels 
ou  its  way  to  or  from  the  cyliudur  of  a 
f  team -engine  is  an  important  factor  in  de- 
termining the  best  sire  of  th*  sfe  iin  passages, 
ports,  &c.    It  has  been  found  by  experiment 


onld  be  obtaiced  is  shown  in  the  diagrams 
(Figs.  1  and  2)  taken  from  a  condensing 
ngine  some  time  ago  in  tho  south  of 
England,  rhe  engine  was  furnished  with  a 
cut-off  valve,  by  means  of  which  the  steam 
iould  be  cut  off  at  any  desired  portion  of 
the  stroke.  In  Fig.  1,  it  will  be  observed, 
the  strain  is  admitted  during  about  nine- 
tenths  of  the  piston's  stroke,  and,  when 
released,  esc«pes  with  such  difficulty  through 
the  contracted  exhaust  itassages,  that  the 
back-pressure  exceeds  that  of  the  atmo- 
sphere during  three-tenths  of  the  return 
•troke,  and,  at  tho  termination  of  the 
stroke,  when  the  full  effect  of  the  vacuum 
is  usually  obtained  in  the  cylinder,  there 
>s  an  absolute  back-pressure  of  something 
like  (Sib. ;  that  is  to  say,  to  nse  the  common 
expression,  the  "vacuum"  is  only  !)lb. 
Fig.  2  was  taken  from  the  same  enginetmmu- 
diately  »fter  Fig.  1,  when  driving  a  mnch 
lighter  load,  and  the  steam  out  off  at  about 
1  -(it ti  the  stroke.  The  quantity  of  steam  to 
be  condensed  is  here  so  much  less  that  a 
'  vacuum"  of  13Jlb.  is  now  shown  in  the 
cylinder;  and  although  the  effect  of  the 
restricted  exhaust  passages  is  still  sessn  at 
the  commencement  of  the  exhaust,  a  very 
much  greater  effect  is  obtained  from  the 
vacuum  throughout  the  stroke  than  under 


resistance  to  tee  egress  ot  uie  steam. 

Many  rule*  have  been  given  for 
mining  the  size  of  steam-ports,  &o. ;  but 
none  can  bo  considered  as  other  than  empiri- 
cal which  does  not  take  into  account  the 
fact  above-mentioned— viz.,  that  the  velocity 
of  the  steam  in  following  a  piston  should 
not  in  the  passages  exceed  100ft.  per  second, 
or  6,000ft.  per  minute.  Bearing  this  in 
mind,  we  shall  see  that  the  area  of  the 
steam-ports  shonld  have  the  same  ratio  to 
the  area  of  the  cylinder  that  the  piston 
speed  in  feet  per  minute  has  to  6  000,  f 
which  we  easily  deduce  a  rule  thus  : 

Area  ot  cylinder  x  piston 

Area  ot  port  =■   in  f—t  per  miiiota, 

6,000 

A  rule  in  very  general  use  amongst  engi- . 
neera,  and  to  be  found  in  most  engineering 
pocket-books,  is  to  make  the  area  of  steam- 
port  equal  to  1-1 6  th  the  area  of  cylinder. 
Let  us  see  how  this  corresponds  with  the 
rule  we  have  just  found.  Take  for  example, 
say,  an  engine  having  a  5ft.  stroke  running 
50  revolutions  per  minute  ;  that  is  to  say, 
with  a  piston  speed  of  500ft.  pet 
By  our  rule  wo  nave 

Are.  of  port  -  ^ofjylmdsr  x  500 
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so  that  we  see  for  000ft.  piston  speed,  the 
common  rule  of  making  the  steam-port 
equal  to  1-16  the  cylinder  area  would  give 
too  small  a  passage.  tbr<  port  requiring  to 
be  not  less  than  1-1 2th  the  cylinder  area, 
in  order  not  to  loee  pressure  and  power  from 
the  entering  steam  having  too  high  a 
velocity.  If  the  piston  speed  were  only 
400ft.,  the  port  might  bo  made  only  1  -1-th 
area  of  cylinder,  became 
area  of  cylinder  x  400ft.  per  inmate 
•VSS) 


'he  enditiot  s  shown  in  Fig.  1. 
see  that,  besides  the  loss  of  prt 


inad- 


—  f 

and  so,  if  the  piston  speed  were  still  further 
reduoed,  the  common  rule  would  give  a 
larger  steam-port  than  is  necessary.  In  order 
to  avoid  the  great  loss  experienced  by  re- 
striction of  the  exhanst,  as  shown  in  the 
above  diagrams,  it  is  customary  to  make  the 
exhaust-ports  about  half  as  large  again  as 
the  steam-ports,  so  that  the  egress  may  be 
as  free  as  possible,  and  the  back-pressure  oil 
the  piston  reduced  to  a  minini'im.  There 
being,  then,  so  i 
large  passages  to 
the  consideration  naturally  ari«*-s  as"  to  what 
conditions  determine,  the  limits  in  the  oppo- 
site direction ;  or,  can  we  really  make  the 
steam-passages,  4c,  too  large  ?  It  is  well 
known  that  too  much  "  elearmee  "  spaco  ut 
the  ends  of  a  cylinder  means  loss  of  steam  at 
each  stroke  of  the  pulton,  and  in  the  aame 
way  an  excessive  capacity  of  steam -port  or 
thoroughfare  would  mean  waste,  through 
more  steam  having  to  be  thrown  away  in 
exhausting  the  passages  than  is  really  neoes- 
sary.  A  further  consideration  respecting 
the  disadvantage  of  having  too  great  width 
and  area  of  porta  is  found  in  the  cooling  in- 
fluence of  exhaust  steam,  the  tempera- 
ture of  which,  at  or  below  atmospheric 
pressure,  is  very  much  lower  than  that 
of  the  fresh  steam  at  its  entrance  to 
the  cylinder.  Tho  passage  of  the  exhaust- 
steam  through  the  same  ports  as  the  high- 
pressure  steam  has  to  pass  through,  ab- 
stracts a  considerable  amount  of  heat 
from  every  part  of  tho  metal  with  which 
it  comes  v.  contact,  and  this  heat  has  to  be 
supplied  again  by  the  enterieg steam  at  each 
stroke.  The  question,  therefore,  of  having 
the  steam-port*  of  an  engine  a  proper  size, 
and  neither  too  small,  so  aa  to  ctuso  losa 
from  wire-drawing,  back -pressure,  &c,  nor 
so  as  to  give  rise  to  " 
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cooling,  4c.,  it  will  be  seen  is  orifi  which 
has  a  material  influence  on  economical 
working.  The  rule  we  have  given  is  a 
practical  one,  and  we  can  recommend  it 
from  long  personal  experience. 


THE  AMERICAN  ASSOCIATION  FOR 
THE  ADVANCEMENT  Of  SCIENCE. 

THE  thirty- firat  annual  meeting  of  the 
American  Association  was  commenced  at 
Montreal  on  August  23rd.  The  president  for 
the  year  ia  Dr.  J.  W.  Dawson,  of  Montreal. 
With  the  American*  the  rule  ia  that  the  retiring 
president  deliver*  the  long  address,  the  president 
elect  devoting  hia  attention  to  the  business  bo- 
fore  htm.  Professor  G.  J-  Brush,  of  Yale  Col- 
lege, the  retiring  president,  took  as  the  subject 
of  hia  addreMtbe 

Progress  of  American  MineraloKY. 
referring  primarily  to  the  labours  of  Dr.Arohi- 
bald  Brace,  Colonel  George  Gibbs,  ProfcsBor 
Parker  C'oarelaod,  and  Professor  B  •  jumiu 
Silliman,  the  four  pioneers  in  tho  work,  the 
Latter  being  succeeded  by  the  distinguished 
Mineralogist,  Professor  J.  D.  Dana,  whose  work* 
are  known  throughout  the  civilised  world.  The 
tint  State  Geological  Survey  was  made  by  North 
Carolina,  in  1S24  ;  the  example  was  followed  in 
1830  by  Massachusetts,  and  then  by  other  States, 
until  now  the  whole  territory  of  the  I'uitod 
State*  and  Canada  either  has  been,  or  ia  being, 
surveyed.  It  cannot  bo  attempted,  however,  to 
follow  the  admirable  sketch  of  work  now  being 
done  by  living  mineralogists,  nor  to  reproduoe 
the  highly  suggestive  remark*  on  the  relation  of 
this  science  to  chemistry  and  kindred  sciences. 
Evidently  a  broader  foundation  Is  now  needed 
for  it  than  in  earlier  day*,  and  there  must  be  co- 
operation between  special  investigator*.  There 
is  an  interdependence  between  mineralogy, 
geology,  chemistry,  andphysica,  such  as  warrants 

» sure  that  every  new  fast  and  law  ob- 
11  be  used  for  the  <x 
Sof  all 


Prof.  W.  A.  Rodger*  offered  a 
concerning  the  problem  of  "Fine  Rulings,  with 
reference  to  the  Limit  of  Naked  Eye  Visibility 
and  Microscopic  Resolution."  The  finest  lines 
ever  reached  are  those  of  Nobert'a  hands,  viz., 
113,000  to  the  inch.  No  one  ha*  been  able  to 
go  with  certainty  beyond  this  limit,  although 
Mr.  Fasoldt,  of  Albany  (N.V.),  claim*  to  have 
ruled  one  million  lines  to  the  inch.  Conceding 
this  to  havri  been  done,  it  is  not  conclusive  as  to 
their  visibility.  In  the  discussion  that  followed 
it  was  shown  that  when  ruled  lines  are  filled 
with  graphite,  and  the  surface  covered  with  a 
film  of  moisture,  they  become  for  a  moment 
easily  visible,  even  though  their  width  is  but 
one  one-hun-lred-tbousandth  part  of  an  inch. 
Faeoldt's  claim  has  been  dealt  with  by  experts 
over  here,  and  at  present  it  remain*  a  claim  (see 
pp.  341,  378,  Vol.  XXXIV.) 

The  Time  of  Approach  of  Two  Spheres. 

An  animated  discussion  arose  on  a  paper  read 
by  Prof.  De  Volson  Wood,  of  Hoboken  (New 
Jersey),  entitled  "  A  Correction  in  Newton's 
•Prlneipia'  in  regard  to  the  Time  of  the  Ap- 
proach of  Two  Spheres."  Newton  says  that  if 
two  spberee  of  the  same  material  as  the  earth, 
and  each  one  foot  in  diameter,  be  placed 
12$  inches  from  each  other  between  (heir  centres, 
ia  void  space,  they  will  be  a  month's  time  in 
coming  together  by  their  mutual  attraction* ; 
whereas  the  experiments  of  Prof.  Wood  showed 
the  time  required  to  be  lea*  than  6j  minutes. 
Dr.  8.  Henghton,  of  Trinity  College,  Dublin, 
at  once  challenged  the  quotation,  saying  that  it 
was  incredible  that  so  accurate  a  writer  as  Sir 
Isaac  Newton  should  have  fallen  into  such  an 
error.  A  spirited  discussion  followed,  which  led 
to  the  production  of  the  Jesuits'  edition  of  the 
famous  "  Prlneipia,"  with  numerous  foot-note*. 
Dr.  Ilaughton  claimed  that  the  second  volume, 
from  which  Prof.  Wood  had  quoted,  while  a 
great  literary  curiosity,  was  not  genuine,  because 
it  referred  to  matters  that  were  unknown  in 
Xewton'a  time.  Prof.  Wood,  in  defence, 
asserted  that  the  error  he  had  corrected  was 
found  also  in  the  larger  edition  of  Newton's 
works,  in  his  "TroatUc  of  tho  System  of  the 
World,"  and  be  took  it  for  granted  that  It  was 


The  Earth-Moon  System,  nnd  Geological 

Time. 

Dr.  Haughtonthen  read  a  paper  on  "Darwin's 
Theory  of  the  Evolution  of  the  Earth-Moon 
System,  in  its  bearing:  on  the  Deration  of  Oeo- 
loghial  Time."  Concurrinc  in  Mr,  G.  Darwin's 
published  calculations !ir  di:l.  r  d  from  his  phy- 
sical conceptions.  The  eighteenth  century  as- 
tronomers believed  in  the  perpetual  motion  of 
tho  planetary  system,  but  now  we  know  that 
perpetual  motion  ia  as  impooiblo  among  plane- 
tary bodies  as  it  is  at  the  surface  of  the  earth.  It 
used  to  be  held  that  the  planets  passed  through 
a  liquid  to  a  solid  condition,  and  that  the  earth 
new  consists  of  a  solid  crust  resting  on  a  fluid 
miss.  But  Sir  William  Thomson  has  prove! 
that  the  present  condition  cf  the  earth,  as  a 
whole,  is  moro  rigid  than  glass  or  steel.  From 
the  most  probable  hypothesis  as  to  tho  rings  of 
Saturn  being  composed  of  discrete  meteoric 
stones:  from  the  low  spec  ific  gravity  of  . lupin r 
and  otfcer  outer  planets  ;  from  recent  reeear.  hr'. 
us  to  meteoric  showers  and  comets  ;  and  from  in- 
I  vestigations  into  the  true  nature  of  asteroids,  as 
wellasfromotheroonsidcrntions,  It  is  probable  that 
when  the  earth  and  moon  separated  from  tho  solar 
nebula,  they  did  so  as  a  swarm  of  solid  meteoric 
stones,  each  having  the  t-  mrcrature  of  inter- 
stellar spa.*,  about  tCO'  f.  below  the  freez- 
ing point  of  water.  The  earth  and  moon  were 
pusVed  apart  by  tidal  friction  ;  and  the  algebraic 
calculation*  by  which  this  may  be  proved  fit 
equally  well  the  hypothesis  of  a  viscous  earth  or 
that  of  a  rigid  earth  with  a  lipoid  ocean.  Sir 
William  Hamilton's  theory,  that  one  hundred 
million  years  ago  tho  eart  h  wm  as  h' t  as  melted 
I  steel,  differs  greatly  from  Dr.  1  laugh  ton's  theory 
that  ita  component  particles  were  intensely  cold, 
and  that  volcanoes  were  hut  as  pustule  on  the 
surface.  The  paper  was  disc  .«vjd  by  Prjfessors 
Chase,  Young,  and  others 

Optica. 

Prof.  W.  H.  Brewer  drew  attention  in  a  paper 
on  the  "  Apparent  Size  of  Msgnifl-d  Objects," 
to  a  striee  of  experiments  be  had  made  with 
many  persons  as  to  tho  relative  sizo  of  objects  as 
seen  by  the  microscope  and  the  naked  eye.  A 
magniti'  d  image  having  a  theoretical  value  of 
4-6'j  inches,  appeared  to  one  observer  ti  be  six 
inohes,  to  another  twelve  inches,  and  to  another 
(anexperienced  draughtsman  .  the  feet  in  length. 
The  practical  conclusion  was  that,  while  much 
depended  on  a  healthy  condition  of  the  eye,  much 
wa»  attainable  by  education,  it  being  evident 
t  hat  an  ey*  educated  to  use  the  microscope  would 
be  less  liable  to  error  than  one  that  had  never 
been  trained.  Mr.  W.  Lo  Cento  Stevens,  who 
has  mado  the  subject  of  iterooscopy  a  study, 
read  a  paper  describing  the  results  attained  by 
the  use  of  the  electric  spark  in  binocular  vision. 
When  the  rclat  ion  between  the  visual  line*  was 
such  a*  to  imply  no  unusual  muscular  strain,  it 
I  was  found  impossible  to  interpret  the  binocular 
retinal  image  by  the  aid  of  a  single  spark. 


to  show  that  copper  implements  aad  1 
had  been  in  use  from  the  beginning  of  the  so- 
called  Neolithic  Period.  Nona  of  these  wereoast, 
but  all  were  hammered  out  from  pieces  of  native 
copper  Mr.  V  P.  Hoy  held  that  the  Mound- 
build  i-r*  werx  tho  immediate  aiioest'  rs  of  our 
modern  Indinrs.  S  n_e  of  tho  mounds  are  of 
very  recent  dato.  as  is  evinced  by^the  brass 

articles  found  in  them. 

Prof  Carrill  L  -wis  read  an  important  paper  on 
"TheTermiuEl  Moraine  a"i©e*  Pennsylvania." 
The  soutUrn  limit  cf  the  great  ioe  sheet  that 
once  wrapped  a  larce  part  of  North  America  is 
marked  by  a  t  rm'.nil  moraine.  It  is  claimed 
that  this  ctcpo-it  ha*  been  traced  from  Cape  Cod, 
where  it  Ki  ms,  across  Rhode  Island,  Long 
Island,  a.  d  Ne  w  Jersey,  into  New  Yoik  Sttte. 
It  has  al.n  b-»  n  traced  acres*  Ohio,  Indiana, 
Win.  U,  Wis  ..iisin,  Minnesota,  and  Dakota,  to 
tlm  Sirkat'.-ii.  wan  ri-erion  of  the  Dominion. 
Prof. --  jr  L-  vis  claims  to  have  fxVu-i  the  gap  in 
this  long  chain  hy  his  dweoveriea  in  Pcnnsyl- 
vai  ii.  rJc  traced  the  moraine  for  1(0  miles, 
across  the  gf-st  divide  between  tho  A'!ant;o  and 
the  (iuli  of  M>  xio-j,  where  it  exists  at  the  height 
of  2, 4 SO  feet  above  the  sea.  Where  it  enters  the 
S-stc  of  Olii .  it  has  descended  to  the  height  of 
SOU  feet  above  the  sea. level.  The  ;ive  between 
the  areks  of  glacial  action  and  tbo-«  whore  tho 
ico  had  not  been  were  so  sharply  defined  that, 
you  could  stand  with  one  foot  on  the  striated 
rock  and  the  o'her  on  rock  that  had  not  been 
tflaciated.  All  along  this  line  of  demarkatlon 
were  found  o-vstallino  boulders  aid  masses  of 
labradorito  that  must  hare  come  down  from  tho 
Adirondack*  and  highland*  of  Ontario.  Dr. 
Dawson  and  s>  vcral  other  geologists  of  noto 
took  part  in  the  discussion  cf  t Ma  important 
paper.  The  exhibition  of  fossils,  mineral*,  and 
"  specim-  r.s  "  woa  as  usual  very  attractive ;  the 
excuraictis  were  numerous  and  pleasant,  and  the 
social  fe.-tivitiea  were  all  that  could  bo  desired. 
The  next  mc  tirir  will  be  held  in  Minneapolis, 
with  Prof.  C.  A.  l'ourg,  of  rriueetcn,  as  presi- 
dent. 


logy  and  Anthropology 

furnished  subjects  for  a  number  of  paper*  which 
were  not  confined  purely  to  American  branches  of 
those  sciences.  Thus  for  instance  a  paper  on  "Sub- 
terranean Map  Making,"  particularly  with  re- 
ference to  Arm-rim!:  e!ev;'rii«,  in  the  ourse  <  t 
which  a  map  of  Mammoth  Cave,  Kentucky,  was 
exhibited,  being  the  completion  of  the  " 
only  partially  shown  at  the  Cincinnati 
last  year,  and  also  a  new  map  of  Luray  Cave, 
Virginia,  made  from  a  raref  nl  survey  by  the  pro- 
prietors last  winter,  was  followed  by  a  paper  on 
the  "  Caves  of  Staffs  and  their  Relation  to  the 
Ancient  Civilisation  of  Iona,"  by  Mr.  F.  C. 
White  house,  of  New  York,  who  advanced  the 
original  idea  that  Flngal's  Csve,  and  other 
grottoes  in  its  vicinity,  were  artificial  produc- 
tions, instead  of  being  caused  by  erosion. 

Profes-or  F.  W.  Putnam  read" paper*  on  "The 
Exploration  of  Mounds  in  Ohio  and  Tennessee," 
in  which  flints  were  found,  as  well  as  fragments 
of  pottery  and  numerous  animal  remains.  The 
remains  of  a  log  cabin  had  also  been  discovered 
belonging  to  the  "Stone  Grave  Period"  in  Ten- 
nessee. The  first  indication  of  the  building  was 
a  piece  of  charcoal  found  ia  digging-  This  led 
to  the  unearthing  of  a  mass  of  charcoal  so  fresh 
as  to  be  plainly  the  re-mains  of  some  burnt  build- 
ing. Tho  clay  between  the  loira  was  well  pre- 
served, and  even  th»  marks  of  tinr— r«  could  still 
be  seen.  The  antiquity  of  the  structure  was 
shown  by  tho  fragments  of  pottery  found  amid 


ACROBATS  UNDER  WATER. 

THEHE  has  recertly  been  exhibited  in  thu 
Circus  <  f  the  dumps  Eitstcs,  in  Pali* 
(we  learn  from  L  1  Xntun),  a  curious  example  of 
the  ability  to  remain  a  considerable  time  under 
water  wilhont  asprvxia.  This  i*  "Mi«s  Ltulina, 
the  Queen  of  the  Water,"  as  she  ia  called.  The 
aquarium  in  which  she  performs  coLti-ts  of  a 
large  rectangular  vessel  with  gloss  tide*  (the 
larger  about  10ft.  long  by  "ft.  high),  and  filled 
with  water  which  is  slightly  tinted  irrern,  and 
is  strongly  illuminated  by  means  cf  five  or  six 
oxyhjdrogon  lights. 

Mi**  LfurUne  dives,  swims,  lie*  down,  and  eat* 
at  the  bottom  of  tho  water,  ] 
of  a  chair,  &u. 
At  a  certain  moment,  the 


girl  draws  a  few  long  breaths,  then  by. a  herself 
sick  to  the  bottom,  where  she  kneels  on  one 
knee,  crossing  her  arm*  on  her  breast.  A  man 
outside  stands  with  watch  in  one  hand  and 
hammer  in  tho  other,  with  which  litter  ho 
counts  the  half- minutes  by  striking.  Oae  half- 
minute, — one  minute, — a  minute  and  a  half, — 
two  minutes,— two  minutes  and  a  half  !  Daring 
rapted  only  by  tho  sound  of  the 
the  minutes  seem  very  long ;  the  spec- 
tator* are  painfully  intent,  and  experience  3 
relief  when  the  diver  return*  to  the  surface. 

To  appreciate  what  is  implied  in  parsing  two 
minute*  and  a  half  without  taking  breath,  let 
anyone  (say*  M.  Kerln*  in  the  journal  named) 
make  a  small  experiment,  holding  his  breath  an 
long  as  possible,  while  watching  a  seconds' 
watch.  Few  persona  reach  one  minn'o :  the 
majority  are  obliged  to  take  breath  b- fore  If 
seconds  have  elapsed,  and  it  is  only  exceptionally 
and  with  much  difficulty,  that  Some  ultain  one 
minute  fifteen  seconds. 

The  fishers  of  sponges,  mother- of -p'arl,  nnd 
of  pearl-r.ystera  in  the  Mediterranean  and  also- 
where,  dj  not  ordinarily  remain  under  water 
longer  than  two  minutes.  It  has  never  been 
authentically  observed,  w'fh  >»  Itamt,  that  they 
effected  a  vulunwry  immersion  ct  m  ro  than 
three  minutes.  The  mean  time  is  enn  minute 
to  a  minute  and  a  half.  Even  under  tboe  con- 
ditions, the  work  cf  a  diver  in  deep  water  it  ex- 
cessively painful.  On  coming  cut  cf  the  water, 
they  usually  remain  some  time  n*  tionlr-s,  tho 
\  th 
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Mood  given  out  by  the  mouth  from  rupture  of 
:..i-..d-vr..H,  Li  in  the  lung*.  Those  Cincrs  do 
not  lire  long  ;  they  sometimes  dio  of  apoplexy 
;i!i< r  coming  out  of  the  water ;  they  also  fr«- 
.pienUy  low  sight  by  mm  of  congestion  of 
vosrls  of  the  eye*. 

The  publio  divers  in  Aquaria  run  much  leas 
risk.  They  have  not  to  bear  any  great  pressure 
resultitg  from  thickness  of  tho  layer  of  water 
above,  and,  besides,  they  remain  t ti  l  in  the 
water,  whereas  the  fishing  divers  have  to  per- 
form active  work  during  immersion,  and  so 
•-•xhaust  more  quickly  the  supply  of  oxygen 
retained  in  their  lungs. 

During  the  last  twelve  years,  four  or  five 
divers  (male  and  female)  have  exhibit* d  in  Paris, 
under  various  aquatic  names,  such  as  ''I'Homme- 
poisson,"  "  l'Homme-amphitre,"  "LaFeuime- 
Siren,"  "  La  B«ine  dee  Eaux."  Their exercisee 
have  been  moch  the  same.  One  of  them, 
however,  tho  fish  man,  made  a  very  curious 
ftxprriiuetit.  He  smoked  a  cigaret'o  almtwt 
entirely,  but  without  emitting  the  smoke. 
Then  bo  lay  down  at  the  bottom  of  the  water, 
and  1st  a  succession  of  gr*y  bubbles  of  smoke 
rise  to  the  surface.  Ttie  quantity  of  smoke  thus 
returned  seemed  enormous.  At  intervals  the 
series  stopped,  to  commence  again  a  few  seconds 
later,  greatly  to  the  surprise  of  the  spectator*. 
Some  of  these  estimated  that  the  experiment 
lasted  quite  five  minutes.  In  reality,  it  did  not 
•  xcerd  one  minute. 

While  a  diver  is  immersed,  if  one  do  not  look 
at  a  watch,  one  finds  it  difficult  to  calculate  the 
time  of  immersion  correctly,  and  generally  ex- 
aggerates. Hence,  in  all  probability,  the 
accounts  of  many  wonderful  divers.  It  is  said, 
e.g.— that  Ionian  and  Sicilian  divers  employed 
after  the  naval  battle  of  Navarino,  in  1627,  re- 
maimd  Hve  to  ten  minute*  under  water,  and  one 
of  ihem  even  a  quarter  of  an  hour.  Exaggeration 
here  is  evident. 

Whence  pjn.es  this  power,  possessed  by  seme 
ptisans,  of  remaining  longer  than  others  with- 
out breathing  i  Tho  uld  phjsiologists  attributed 
it  to  the  aperture  of  Butal  not  being  closed  in 
tho  heart  (ss  in  the  child  before  birth;.  This  is 
easily  proved  to  be  an  irror. 

It  has  also  been  supposed  that  divers  feedrnly 
on  vegetables,  their  food  yielding  blood  less  itch 
in  corf  usclrs,  and  so  requiring  less  oxygen. 
Another  irfoa  is  that  divers  exhibiting  in  public 
take  either  morphine  with  the  view  of  retard- 
ing the  circulation,  or  digitalis  w  ith  the  view  of 
retarding  the  heart- beats. 

These  supposed  means  (says  M.  Kerlus)  are 
not  practicable,  or  they  would  tend  to  the  oppo- 
eit*  of  He  end  aimed  at.  The  power  of  remain- 
ing a  long  time  without  respiration  seems  duo 
simply  to  a  great  development  of  pulmonary 
rapacity,  to  lungs  of  large  volume  and  perfectly 
sound.  This  great  capacity  may  be  natural ;  it 
may  be  the  result  of  tereoity,  as  is  ptobably 
the  esse  with  the  son*  and  grandsons  of  fishing 
divers ;  it  may  be  acquired,  or  at  least  developed, 
by  nereis?.  I'he  profession  of  diver  is  similar 
in  tbia  respect  to  tho»  of  the  tanner,  tho 
gymnast,  hnd  also  the  singer. 


PRACTICAL  NOTES  OH  PLUMBING 
XLV.* 

By  P.  J.  13* vim,  H.H.A.S.P  ,  4c. 
ifrntttuied  from  pay*  82.) 


I SHALL  proceed  with  this  step  by  step, 
the  following  working  manner; — 


Su f  poi*  t  he  cistern  to  be  a  ama.I  one,  as  .-ho  ■  n 
st  Fig.  250— *»y,  2ft.  7Jui.  fquareaod  Ift.  '.'tin. 
deep,  the  thicsnes*  of  the  tides  to  be  Kin.  boards. 
For  the  side*  of  this  cistern  we  shale  nqui-e  a 
pure  if  lead  twine  lit.  ',i}iu.  and  twi-r  Ijiu.  fur 
theturn-oiurat  KXuu  lie  top — in  ail  Of  i.  U'in. ; 
the  bottom,  B,  is  2ft.  71«»..  aud,  ad-iug  il.io  u> 
lit.  10m  ,  will  make  <i:t.  'ijin.:s«y,  2iu.  more 
lor  squaimg  up,  equals  oft.  7Jiu.  iu  length,  li 
the  clstcru  is  a  .quire,  the  lead  will  be  tUs  sirs 
'he  other  way  ;  but,  if  not  square,  add  or  deduct 
the  difference  of  the  boltem.  Ssppoeing  the 
cistern  to  be  lioeH  with  Gib.  sides  and  "lb.  bot- 
tom (the extra  tMcknene  iu  bottom  to  allow  for 
treading  upnn,  fte.},  theu  the  lead  must  be  cut 
aooordiogly  ;  that  U,  if  it  wilt  suit  your  load, 
out  it  as  'oil  iwa,  so  as  to  save  tolder,  and  to 
hsve  only  one  e«»m»r  to  wipe  up.  Measure 

•  From  t*e  /-"'J  »g  .Vws.    AU  fish's  reserved. 


round  the  aide  and  one  end,  double  this  will  give 
the  length,  allow  2in.  for  lapping,  as  i-hown  at 
OJG,  Fin.  2CI.  Next  take  the  depth  :  this  is, 
say,  1ft.  9}ln.  ;  then  the  Pin.  for  top,  end  take 


notice  and  allow  lin.  for  the  bottom  return  lead, 
as  shown  at  A,  Fig.  2G],  and  at  0,  Fig.  255; 
but,  in  looking  at  this  for  the  side  return  lead, 
as  also  the  bottom  lead,  turn  the  drawing  side- 
ways, and  sight  along  the  arrow  D. 

If  tho  cistern  is  to  bo  a  long,  sb 
say,  'Oft.  long  by  12in.  deep,  and  3ft.  wide, 


then  10ft.,  and  often  20ft.,  of  aolder  may,  with- 
out sny  disadvantage,  be  saved  by  putting  in 
the  bottom  and  side  or  aide*  in  one  piece,  and 
wiping  in  the  two  ends.  To  say  the  least,  yon 
here  save  20ft.  of  soldering,  equalling  in  weight 
to  51b.,  and  three  hours'  work,  equal  to  8a.  id., 
or  thereabouts.  Of  oourae,  I  do  not  recommend 
this  style  in  awkward  situations;  but  it  should 
be  borne  in  mind  that  by  saving  solder  you  also 
save  time  (that  is  when  plenty  of  strength  is  at 
hand),  and  the  two  combined  is  in  many 
ways  a  desideratum  of  considerable  importance 
in  cistern-lining.  On  the  other  hand,  it  must 
ba  borne  in  mind  that  circumstances  alter  the 
work.  Suppose  you  have  a  cistern  too  large  for 
your  pieces  of  lead— say.  Oft.  '-'in.  deep,  13ft. 
long,  and  10ft.  wide:  for  euoh  a  cistern  the 
depth  of  tbe  side  lead  should  be  cut  off  the 
length  of  the  sheet  (one  aide  will  take  nearly 
two-thirdsof  a  sheet),  with  a  joint  in  the  middle, 
as  at  J,  Fig.  251.  For  this  joint  the  wood 
should  be  sunk  down  at  leaat  Jin.,  and  l|in.  to 
2 <n.  wide,  so  that  the  joint  may  be  wiped  flush. 
The  sinking  of  this  chase  is  shown  at  U  V*  W  in 
the  above  diagram.  It  nit  unfreqaently  happens, 
notwithstanding  the  size  of  tbe  cistern,  that  the 
lead  cuta  very  badly,  or  thst  you  have  a  piece 
you  would  wish  to  use  up,  or  that  you  must  use 
up.  having  no  other,  iu  Unse  case*  the  chase 
wiU  be  found  haudy. 

Lined 


Brick,  Stoco,  Slate,  and  Iron 
with  Lead. 

It  offen  happens  »hat 
wiodhave  to  t-e  lined,  such  as  a  cracked  slate 
one,  or  one  uf  brick  or  cemented  work.  These 
material*  are  too  cold  to  wipo  against,  and  there 
is  no  gui>d  fixing  for  the  under  lead.  In  such 
cases,  tix  fillets  of  wckm),  about  4in.  wide,  lin. 
triiok,  and  tVathcnd  off  to  uuthiog.  as  shown  at 
A  L,  Fig.  252.  This  feetber-edged  stuff,  as  it 
is  called,  must  be  preporly  fixed  all  round  the 
angle*  to  b*  soldered,  a«  shown  in  the  above 
d.agrsm  at  J  IL  and  EFA.  the  bottom  being 
all  wood ;  if  nor,  another  lot  of  tho  feather- 
edged  stuff  must  b«  used — that  is,  laid  flat  upon 
the  bottom,  to  fix  the  bottom  return  lead  of  the 
sides  to,  S.C 

When  putting  the  lead  into  sueh  a  eistern  as 


that  shown  at  252,  let  tbe  top  part,  or  edge  cf 
t oo  lead,  go  all  over  the  brickwork,  and  turn 
down  on  the  other  aide ;  or,  if  coping-«tooe  is 
to  be  uud,  let  the  lead  go  past  the  first  joint  of 


iho  brickwork,  and  fix  it  with  large  nails  into 
the)  middle  joint:  this  will  prevsnt  theside  lead 


Blocking  up  for  New  Bottoming. 

Suppose  it  is  required  to  put  a  new  bottom 
kto  au  old  lead  cistern  that  has  bi 


r  /  c.«5  . 


all  round  tbe  bottom ;  the  old  solder  would  be 
in  your  way,  and  should  be  cutout,  usually  juat 
above  tho  old  solder,  with  a  chipping- knife  ; 
then,  having  removed  the  old  bottom,  lay  aoran 
fillets  or  bloeking  all  round,  as  shown  at  H I  Q 
and  FOA,  Fig.  253.  The  size  of  this  blocking 
must  be  governed  by  circumsianoes.  Suppose 
the  flat  part  that  rest*  upon  the  bottom  to  be 
6in.,  the  back  ljir.  ,  flat  part  on  top  2in.,  which 
will  leave  -Ijiu.  splay;  or,  should  you 


more  top  fiat  for  wiping,  make  it  2|iu. ;  this  will 
givo  you  only  3  J  in.  spl  «y.  The  wider  the  top 
is  kept  the  better  cbaooe  you  will  have  to  keep 
the  solder  np  to  the  joint. 

Preparing  and  Putting  the  Lead  into  a 
Cistern. 

Having  the  lead  out  out,  you  proceed  to  roil 
it  out  upon  the  nearest  floor  to  the  cistern,  or 
if  in  a  roof,  lay  some  scaffold  or  other  boards 
upon  the  joist  or  otherwi-e,  so  as  to  form  a 
stsge ;  in  fact,  arrange  this  as  best  you  c en, 
but  look  out  that  you  do  not  damage-  thn  ceil  mi  g. 
Say  everything  is  ready  :  the  obt.rn.  Fig.  250. 
is  to  be  lined.  First  see  if  the  sides  are  parallel, 
then  take  the  depth  of  the  aide,  and  tbe  thickness 
of  the  board  for  the  turn-over  lead  at  0,  and 
lay  this  upon  tho  lead  at  E  F,  and  also  at  D  A, 
Fig.  254  (let  these  marks  be  made  with  a  chalk 
line,  and  parallel  with  the  t  p  edge  of  the  lead) : 
next  roe  it  the  bottom  is  parallel  al'O,  take  the 
exact  tize  of  it,  and  line  this  upon  the  lead, 
taking  caret}  allow  Jio.  for  the  mbitanoe  of 
the  lead,  so  that  it  may  ha  easily  put  in.  ss 
shown  from  A  to  L,  and  FI ;  now  mark  off  the 
tnp  of  the  other  aide,  as  at  J  K,  and  s'riko  a 
chalk  line.  Next  see  if  the  cistern  is  square  :  if 
so,  lay  a  pquare  or  templet  upon  tbe  out  side  line 
of  the  lead,  as  at  E  I),  and  njnero  the  l«ai 
OK;  then  measure  the  end  U  I,  allowing 
sufficient  for  the  top  ©dire  turn-over,  and  strike 
the  chalk  line  I  F  ;  b*t  b*  mm  t«  hart  il  at  th* 
tame  angtt  at  th*  lintrn,  w/i.VA  u  in  lilt  eue 
$y*art.  Next  measure  the  bottom  from  I  to  L, 
allowing  for  the  thickness  of  tho  lead, 
Arc,  as  before  mentioned — namely,  Jin. 
Now  see  that  this  line  is  square  to  A  F. 
and  strike  the  line  A  L;  then  meautre  at 
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the  di.taocr-  from  tho  bottom  line  L  t>  the  Hoe 
af,  and  Htriko  too  line  MX,  leaving  the  t  '.iu. 
for  turning  over  tbo  top  edge,  at  at  T  V".  I 
mum  now  refer  you  to  the  lines  O,  P,  Q,  R. 
outside  the  main  or  dotted  lines  H,  G,  M,  N, 
&e  Tbeee  lines  axe,  with  the  companies,  struck 
jin.  to  lin.  away  from  the  main  or  chief  lines, 
and  are  for  tho  return  lead  ;  that  is  to  say,  to 
turn  round  and  mil  to  the  side  of  the  cistern,  a* 
shown  at  C,  Fig.  255 ;  tho  small  pieces,  8  U  Z, 


r  /  c .  as* . 


J  ST.-' 

S  R 


r  i  c.  :.  a 


V  V,  and  T,  Fig.  25 1,  are  for  covering  over  the 
top  of  the  corners  of  the  cistern,  see  C  K,  Fig. 
i57,  which  must  be  sunk  down  for  the  solder  to 
be  Biped  flush.  Having  msrked  tbi.  lead  out, 
lake  a  good  pair  of  snips  (10in  or  12io.  Ions;  is 
th»  *       size  f»r  our  work  I.  aud  cut  the  lines 

V  I\  VO,  TR,  ZQ,  and  1  X,  as  also  2  W,  S  3, 

V  t  ;  the  latter  f  .ur  lines  art  cut  tritun  <tn.  of 
ik*  mttting-ptint  of  Ikt  lintt  at  A  F  I  L. 
Having;  cat  the  lines  as  shown,  next  procure  a 
piece  of  quartering  —let  it  be  straight,  and  with 
good  edges— lay  it  upon  the  line  O  N,  and  pull 
up  the  side  E  D,  and,  with  the  hornbeam  dresser, 
set  it  In ;  but  not  too  sharp.  For  cistern-work 
I  often  knock  it  from  behind,  and  up  to 
the  quartering,  which  tends  to  thicken  the 
lead  at  the  Hop.  Nut  place  the  quar- 
tering on  the  lioe  M  H,  and  pull  up 
the  other  side  K  J,  set  this  in  an  before :  next 
provide  yourself  with  a  piece  of  quartering  the 
length  of  the  bottom  uf  the  cistern  lest  the 
ihicknrm  of  the  lead,  and  lay  this  npon  the  line 


/--  /    C  .  2SC 


I  F,  pull  np  the  tnd  II  O,  and  set  it  in  .  next 
lay  toe  quartering  upon  the  lino  L  A,  una  poll 
up  the  end  M  X,  and  set  it  in  :  now  tbe  sides  of 
the  lead  are  all  pulled  up  square.  Next  bend 
the  tet  urn  lead  KOl'Q  lo  dip  sides  as  shown 
at  Q  L  P  F.  Fig.  2-56.  The  next  thing  to  do  is 
to  knock  the  corners  L  r ,  rig.  25o,  into  a 
abghUy-rounded  shape,  to  thaltbe  sharp  corners 


of  the  lead  will  not  catch  or  hsntr  in  the  angles 
of  the  cistern  when  the  load  is  being  pat  into  it. 
See  tli it  the  Wad  round  the  bottom  ia  square, 
then,  with  the  dresser,  bulge  or  belly  tho  bottom 
of  tbo  lead  inwardly,  say  2in.  or  :;iu.  np,  thu 
will  draw  the  aides  inwards,  and  so  make  the 
lead  narrower.  Now  hare  what  holes  you  re- 
quire out  in  the  bottom  of  the  chtern,  especially 
the  waste,  which  must  be  disbeddown,  aa  shown 
at  '/,,  Fig.  2G1.  to  allow  of  the  lead-pipe,  also 
tho  washer,  hting  wiped  fhi-h,  or  a  little  below 
the  bottom  of  the  cistern :  have  this  hole  cut 
large  enough  to  allow  for  the  opening  of  the 

/»  F  /  c  .  es7  r 


pips  to  receive  the  washer.  This  is  a  point  very 
often  not  allowed  for,  being  generally  cut  too 
small,  as  are  also  butler's pantry-sioks.  Have 
the  top  corners  sunk  down ,  say,  2in.  wide,  and 
}<n.  deep,  so  that  the  solder  may  be  wiped  flush, 
as  shown  at  C  £,  Fig.  257. 

Now  examine  the  cistern  for  nails,  glue-teats, 
Ye. ,  also  clean  it  out,  tbeu  drop  the  lead  care- 
fully into  the  cistern.   Poll  the  lead  J  E,  Fig. 

256,  inwurd,  and  with  the  dresser  or  chase- 
wedge  drive  the  lead  PQ  Fig.  25C,  to  fit  closely 
into  the  angl*,  and  nail  it  every  6in.  or  8tn.,  as 
shown  at  C  K,  Fig.  255.  Next  knock  down  the 
top  load  over  the  top,  ae  shown  at  K  D,  Fig. 

257,  and  nail  it  with  I  Jin.  copper  nails  every 
3iu.  apart.  When  copper  nails  aro  not  allowed, 
use  1  Jin.  Town  clont  (iron).  Same  plumbers 
turn  the  lead  right  over  the  outside  of  the  top, 
as  shown  in  the  above  engraving. 

{To  be  ctntinutJ.) 


ME.  MATTHEW  ARNOLD  ON  THE 
VALUE  OF  LUCIDITY 

AT  the  close  of  an  interesting  address  delivered 
last  Saturday,  at  the  reopening  of  the  Liver- 
pool University  College  and  School  of  Medicine. 
Mr.  Matthew  Arnold  said  if  there  was  one  word 
which  ho  should  like  to  plant  in  the  memories  of  his 
audience,  and  to  leave  sticking  there  after  be  had 
gone,  it  was  the  word  AsriaVfy,  If  be  bad  to  fix 
up'.n  the  three  great  wants  at  this  moment  of  the 
three  principal  nations  of  Europe,  he  should  ray 
that  the  groat  want  of  tbo  French  was  morality, 
that  the  great  want  of  the  Germane  was  civil 
courage,  and  that  our  own  great  want  was  lucidity. 
Our  own  wsnt  was,  of  course,  what  concerned  ua 
the  roost.  People  were  apt  to  remark  the  defects 
which  aeeompanicd  certain  qualities,  and  to  think 
that  the  qualities  could  not  be  desirable  because  of 
the  defects  which  they  saw  accompanying  them. 
There  was  no  greater  and  salutary  lesson  for  men 
*o  learn  than  that  a  quality  may  be  accompanied, 
naturally  perhaps,  by  grave  dangers ;  that  it  may 
ictually  present  itself  accompanied  by  terrible 
defects,  and  yet  that  it  might  itself  he  indispens- 
able. Let  him  illustrate  what  he  meant  by  an 
"sample,  the  force  of  which  tbey  would  all  readily 
feel.  Seriousness  wai  a  quality  of  our  nation. 
Perhaps  seriousness  was  always  accompanied  by 
isrrtaia  dangers.  But,  at  any  rate,  many  of  our 
French  neigbboura  would  asy  that  they  found  our 
seriousness  accompanied  by  an  many  (also  ideas,  so 
much  prejudice,  so  much  that  was  disagreeable, 
that  it  oould  not  bavs  the  value  which  we  attributed 
to  it.  And  yet  we  knew  that  it  was  invaluable. 
Let  them  follow  the  same  mode  of  reasoning  as  to 
the  quality  of  lucidity.  Tbe  French  had  a  national 
turn  for  lucidity  as  we  had  a  national  turn  for 
*erioueotaa.  Perhaps  a  national  turn  for  lucidity 
oarritd  with  it  always  certain  dangers.  Be  this  aa 
it  might,  it  was  certain  tbat  wo  saw  in  the  French, 
Jung  with  their  lucidity,  a  want  of  seriousness,  a 
want  of  reverence,  and  other  faults,  which  greatly 
displeased  as.  Many  of  us  were  inclined  in  conse- 
quence to  undervalve  their  lucidity,  or  to  deny  that 
i bey  had  it.  We  were  wrong :  it  existed  a*  our 
tuouaness  ixisttd  ;  it  was  valuable  as  our  serious- 
ness  was  valuable.  Both  the  one  and  the  other 
wi  re  valuable,  and  in  the  eud  indispensable.  What 
was  lucidity  r  It  was  negatively  that  the  French 


have  it.  and  he  would  therefore  deal  with  its  nega- 
tive character  merely.  Negatively,  luciili'y  was 
the  perception  of  the  want  of  truth  and  validnesi 
in  notions  long  current,  the  perception  that  tbey 
are  no  longer  possible,  that  their  timo  is  finished, 
and  tbey  can  serve  ua  no  more.  All  through  th« 
last  century  a  prodigioua  travail  for  lucidity  *va* 
going  forward  in  France.  Its  principal  agent  was 
a  maa  as  hose  name  excited  generally  repulsion  in 
England,  Voltaire.  Voltaire  did  a  great  dent  of 
harm  in  France.  But  it  was  not  by  his  lucidity 
that  be  did  barm  :  be  did  it  by  his  want  of  serious- 
ness, his  want  of  reverence,  his  want  of  sense  for 
much  that  is  deepest  in  human  nature.  But  by  bis 
lucidity  be  did  good.  All  admired  Luther.  Con- 
duct was  three-fourths  of  life,  and  a  man  wb» 
worked  for  conduct,  therefore,  worked  for  more 
tban  a  man  who  worked  for  intelligence.  But 
having  premised  this,  it  might  be  said  that  tbo 
Lu'her  of  the  eighteenth  century  and  of  the  culti- 
vated classes  was  Voltaire.  As  Luther  bad  aii 
antipathy  to  what  wai  immoral,  so  Voltaire  bad  an 
antipathy  to  what  was  absurd,  and  both  of  them  made 
war  upon  the  object  of  tbeir  antipathy  with  aucb 
masterly  power,  with  ao  much  conviction,  so  mucb 
energy,  so  much  genius,  tint  tbey  carried  their 
wnrld  with  them— Luther  his  Protestant  world,  and 
Voltaire  his  French  world— and  the  cultivated 
classes  throughout  the  continent  of  Europe  gene- 
rally. Voltaire  bad  more  tban  negative  lucidity; 
be  had  the  large  and  true  conception  that  a  number 
and  equilibrium  of  activities  were  requisite  for  man. 
•*  It  fitut  donnrr  a  noire  timr  tontts  forntf* 
pomiSlet "  was  a  maxim  which  Voltaire  really  and 
truly  applied  in  practice,  "advancing,"  as  Michel* t 
finely  said  of  him,  in  every  dirccti  n  with  a  mat- 
vvlluua  vigour  and  with  that  conquering  ambitun 
which  Vico  called  MfM  heroin.  Nevertheless, 
Voltaire's  signal  characteristic  was  his  lucidity,  bis 
negative  lucidity.  There  was  a  great  and  free  in- 
tellectual movement  in  England  in  the  18th  century 
— indeed,  it  was  from  England  that  it  passed  into 
France;  but  the  English  bad  not  that  strong 
natural  bent  for  lucidity  which  the  French  had. 
Its  bent  was  towards  other  things  in  preference. 
Our  leading  thinkers  had  not  the  genius  and  passiou 
for  lucidity  which  distiuguiabrd  Voltaire.  In  their 
free  inquiry  th-y  aoou  found  themselves  coming 
into  eolation  with  a  number  of  established  facts, 
beliefs,  conventions.  Thereupon  all  sorts  of  practi- 
cal ooueideratiabs  began  to  away  them.  Thi 
danger  aignal  went  up,  they  often  stopped  short, 
turned  their  eyes  another  way,  or  dre«  duwn  a 
curtain  between  themselves  snd  the  light.  "  It 
seems  highly  probable,"  said  Voltaire,  "thi". 
nature  has  made  thinking  a  function  of  the  braiii, 
aa  vegetation  ia  a  functinu  of  trees ;  that  we  thiuk 
by  the  brain  just  as  we  walk  by  the  feet."  8]  our 
reason,  at  least,  would  lead  us  to  conclude,  if  the 
theologians  did  not  assure  ua  of  the  contraiy  , 
such,  too,  was  the  opinion  of  Locke,  bat  bo  did  not 
venture  to  announce  it.  Tbe  French  Revolution 
came,  England  grew  to  abhor  France,  and  was  cut 
off  from  the  Continent,  did  great  things,  gained 
much,  but  not  in  lucidity.  Tho  Continent  was  re- 
opened, the  century  advanced,  time  and  cxpiriooc  > 
brought  their  lessons,  lovers  of  free  sad  clear 
thought,  such  aa  the  lata  John  Stuart  Mill,  ar.s  ■ 
among  us.  But  we  could  not  say  that  they  had  by 
any  means  founded  among  us  thu  reign  of  lucidity. 
Let  them  consider  that  movement  uf  which  we 
were  hearing  so  much  just  now:  let  them  look  at 
tho  Salvation  Army  and  its  operations.  They 
would  see  numbers,  funds,  energy,  devotednrss, 
excitement,  convert  ions,  and  a  total  absence  of 
lucidity.  A  little  lucidity  would  make  the  whole 
movement  impossible .  That  movement  took  for 
granted  as  its  basis  what  was  no  longer  possible  or 
receivable ;  its  adherents  proceeded  in  all  they  did 
on  the  assumption  that  that  basis  was  perfectly 
solid,  and  neither  saw  that  it  was  not  solid,  nor 
aver  ores  thought  of  asking  themselves  whether  tt 
was  solid  or  uot.  Taking  a  very  different  move- 
ment, and  one  of  far  higher  dignity  and  import, 
tbey  had  all  had  before  their  tni&di  lately  the  long. 
devoted,  laborious,  influential,  pure,  psthetio  luV 
of  Dr.  Posey,  which  had  just  ended.  Many  of 
them  had  also  been  reading  in  the  lively  volumes 
of  that  scute,  but  not  always  good-natured  rattle, 
Mr.  Moxley,  an  account  of  that  great  movement 
which  took  from  Dr.  Pusey  its  oruer  name.  Of 
its  later  stage  of  Kitualiam  they  had  had  in  this 
country  a  now  celebrated  experience.  This 
movement  was  full  of  interest.  It  had  produced 
men  to  be  respected,  men  to  be  admired,  men  to 
bo  belovnd,  men  of  learning,  goodness,  genius,  and 
charm.  But  could  they  resist  the  truth  that  lucidity 
would  have  been  fatal  to  it  ?  The  movers  of  all 
those  questions  about  ApostoUcal  auceetsiou, 
Church  patristic  authority,  primitive  nssge, 
postures,  vestments— questions  so  passionately 
debated,  and  on  which  he  would  not  seek  to  cast 
ridicule— did  not  they  all  begin  by  taking  for 
granted  something  uo  longer  possible  or  receivable, 
build  on  this  basis  as  if  it  were  indubitably 
solid,  and  fail  to  see  tbat  their  basis  not  being 
solid,  all  they  built  upon  it  was  fentaat'c?  He 
would  not  say  tbat  negative  lucidity  was  in  itself 
a  satisfactory  possession,  but  he  said  that  it 
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was  inevitable  ami  indUpensable,  and  that  it  «u 
the  conditir.il  of  alt  serious  couatruition  Ivi 
the  future.  Without  it  at  present  a  man  or 
a  nation  was  intellectually  and  ■plritnallv  all 
abroad.  If  they  saw  it  accompanied  in  France 
by  much  that  they  ehrank  from,  tbey  should  re- 
flect that  iu  England  it  would  have  influence* 
joined  with  it  which  it  bad  not  iu  France — the 
natural  seriousness  of  tho  poople,  their  sense  of 
reverence  and  respect,  their  lov»  for  the  put. 
Come  it  must ;  and  here,  where  it  had  been  so  late 
in  coming,  it  would  probably  bo  for  the  first  time 
aw n  to  cirae  without  danger.  Capitals  were 
natural  centre*  of  mental  movement,  and  it  waa 
natural  for  the  classes  with  most  leisure,  most  free- 
dom, most  moans  of  enllivali  iu,  and  rn-wt  con- 
versance wi:h  the  wide  world  to  h^ve  lucidity 
though  often  they  bad  it  not.  To  generate  a  Ffint 
of  lucidity  in  provincial  towns,  and  nmcti»  the 
middle  classes  bound  to  a  lilt  of  much 
routine  and  plunged  in  business,  »i'  more <!  iffieult . 
School*  and  universities,  with  serious  ai  d  disinte- 
rested studies,  and  connecting  those  studies  tho  one 
with  the  o'.her  and  continuing  them  into  years  of 
manhood,  were  in  this  case  tho  b's'  agency  they 
could  use.  It  might  bo  alow,  but  it  was  sure. 
Sueli  an  agency  they  were  now  gotup  ta  employ. 
Might  it  fultll  all  their  expectation*!  alight  their 
students,  iu  the  worus  quoted  just  now,  advance  in 
every  direction  with  a  marvellous  vigour,  and  with 
that  enquiring  ambition  which  Vico  called  mttt* 
hrrticit .'  Am]  among  the  many  pr«i  re«n!tsof 
this,  might  one  result  be  the  acquisition  in  their 
tnidat  cf  that  indispensable  rpiiit-tiie  r-puit  of 
lucidity.  '  


THE  FOOD  AED  ENERGY  OF  MA¥-4 

r,y  Toof.  De  Cnatn-'OXT,  F.R.S. 

4  LTHOl  ■  1H  eating  cannot  be  said  to  )«>  in  any 
XV  way  a  nsw  fashion,  it  has  nevertheless  been 
merved  lor  modern  times,  and  indeed  we  may  ray 
the  prcaer.t  generation,  to  ge:  a  fairly  clear  it>m  of 
the  way  in  which  food  is  mally  utilised  for  the  work 
of  our  bodily  frame.    We  must  n  t,  however, 

nime  curselvei  too  much  upon  cur  >  uperior  kuow- 
ge,  for  inkling*  of  the  tiu'b,  moie  or  1««  dim, 
bave  been  bad  through  all  apes,  and  we  are  now 
stepping  into  the  inheritance  of  timet  gone  by, 
using  the  )etg  and  painful  experience  cf  cur  pre- 
deceasors  as  the  stepping-stone  to  our  more  accurate 
knowledge  of  the  present  time,  in  this,  as  in  many 
other  things,  we  are  to  some  extcut  in  th«  position 
of  a  dwarf  on  the  ahc-uldera  of  a  giant ;  the  dwaif 
may,  indeed,  see  furtli-r  than  tho  giant :  but  ho  re- 
mains a  daerf.  and  the  giauta  giant.  Thequeation 
has  been  much  discussed  as  to  what  tl.e  original 
food  of  man  was,  and  some  people.  havi  m-ido  it  a 
tub j Oct  of  excited  contention.  The  mo  t  reason- 
able conclusion  is  that  man  is  naturallya  frngivcrous 
or  fniit-eatin  j  animal,  like  biaeuuaim  tin- mm  key*, 
whom  he  still  so  much  resemble*.  This  forma  n 
futther  argument  in  favour  of  bi*  being  originated 
in  warm  legions,  where  fruits  of  all  kind*  were 
plentiful.  It  it  pretty  clear  that  the  resort  to 
animal  food,  »  bather  tho  rr»ult  of  the  pressure  of 
want  from  failure  of  vegetable!  )  roeiuc'».  or  a  mere 
taste  and  a  dear*  for  change  and  tooro  appetising 
food,  it  one  that  tock  place  many  age*  ago,  probably 
in  the  c.j'i  j  i»nthropc.kl  if  not  in  the  latest  pithe- 
coid stage.  No  doubt  aomo  advantage  waa  reoog- 
nisad  in  the  mar*  rapid  digestion  and  the  compara- 
tive case  with  which  the  hunt4T  or  ti-hcr  could 


j  instead  of  waiting  for  the  ripening  of 
fruit*  in  conn  trio*  which  had  more  or  leei  prolonged 
of  c:ld  and  inclement  weather.  Some 
■  have  doubtless  resulted  from 
they  are  not  cf  a  sufficiently 
I  character  to  found  much  argument  upon ; 
oil  that  we  cm  aay  being  that  the  digestive  appara- 
tus in  man  set  ins  well  adapted  lor  digesting  any 
food  that  is  capable  of  yielding  nutriment,  and  that 
even  when  an  eutiro  change  is  made  in  the  mode  of 
feeding,  the  adaptability  of  the  human  system 
show*  itself  in  a  mora  Or  las*  rapid  aocoaamcxiatioii 
to  the  altered  cir curat tancea.  Food,  then,  is  any 
substance  which  can  be  taken  into  the  body  and 
applied  to  use,  either  in  building  up  or  repairing 
the  tissues  and  framework  of  the  body  itself,  or  iu 
providing  energy  and  producing  animal  heat,  or 
any  substance  which,  without  performing  those 
functions  directly,  control*,  direct*,  or  satiate  their 
performance.  With  this  wide  definition  it  is  evident 
that  We  include  all  the  ordinary  article*  recognised 
commonly  at  food,  and  that  we  re  ject  all  substance 
recognised  c  lmnculy  a*  poison*.  But  it  will  also 
include  such  subatancee  a*  water  and  air,  both  of 
which  arc  ers-f.ualfor  nutrition,  but  are  i.ut  usually 
recognised  at  bokmgiog  to  the  list  of  food  substance's 
in  the  ordinary  *mae.  When  we  carry  our  inve*ti- 
gat.on  further,  we  find  that  the  organic  substances 
may  be  again  divided  Into  two  distinct  classes, 
namely,  that  which  contains  nitrogen  (the  casein)] 
and  those  Unit  do  not  itho  boiler  and  mjari.  On 
ascertaining  th.a,  we  are  immediately  struck  with 

•  From  a  If  tine  delivered  »'.  tb«  Sanitary  Congress,  at 


the  remarkable  fact  that  all  the  tiasuea  and  fluids  of 
the  body,  muscles  (or  flesh),  bene,  blood— all,  in 
short,  except  the  fat— contain  nitrogen,  and,  con-  | 
sequentlv,  for  their  building  up  in  the  youni 
for  their  repair  and  renewal  in  the  adu 
is  absolutely  required.  We  therefore 
infer  that  tho  nitrogenous  substance  is  necessary 
for  tbia  purpose.  Kxpeiiment  ha*  borne  tl .is  out, 
for  men  who  have  been  compelled  to  live  without 
I  nitrogenous  food  by  dire  necessity,  and  criminal* 
I  OB  Whom  the  experiment  has  been  tried,  have  all 
'  perished  sooner  or  later  in  consequence.  When 
1  nitrogenous  substance*  are  used  In  the  body,  they 
are,  of  course,  broken  up  and  oxidised,  or  perhaps 
we  ought  to  say  m->re  accurately,  they  take  the 
place  of  the  tissues  of  the  bc-dy  which  wear  away 
and  are  carried  oil  by  oxidation  and  other  chemical 
change*.  Now,  modern  science  tell  us  that  such 
changes  are  accompanied  with  manifestation*  of 
energy  in  soma  fomi  or  other,  most  frequently  in 
that  of  heat,  and  we  must  look,  therefore,  upon 
nitrogenous  food  as  contributing  to  the  em  rev  of 
tho  body  in  addition  t">  it*  oth<  r  function*.  \V  hat 
am  the  substance*  which  we  may  class  as  nitro- 
genous. In  the  first  place,  we  havo  tho  typical 
example  of  the  parrot  form  in  «/»««,  or  white  of 
egg ;  and  from  this  the  name  i*  now  given  to  the 
class  of  aikutnmatn.  The  animal  albuminates  are  : 
!  Albumin  from  eggs,  librin  from  muscles,  or  flesh, 
myosin,  or  synromn,  ulso  from  aniasals,  casein  (or 
cheesy  matter)  from  milk,  and  the  nitrogenous  sub- 
stances from  blood.  In  tbe  vegetable  kingdom,  we 
havo  glutin,  or  vegetable  tibrin,  which  is  the  uour. 
bhiug constituent  of  wheat,  barley,  oats,  ic;.  ;  and 
legemin,  or  vegetable  casein,  which  n  tl.e  peculiar 
substance  found  in  peas  and  beans.  The  other 
organic  constituent*— via.,  the  fats  and  the  starches 
and  sugars— contain  no  nitrogen,  and  were  at  one 
time  thought  to  be  concerned  in  prcducing  animal 
heat.  Wo  now  an-  w-  -thanks  to  tbe  labours  of 
Joule,  Lyon  l'lajfair,  I'Uuaius.Tyndall,  JLlmboltz, 
i:.— that  heat  itae'.f  is  a  mode  of  motion, 
a  form  of  conveitiblo  energy,  whkh  can 
be  made  to  do  useful  or  productive  work,  and  bo 
expressed  in  terms  cf  actual  work  done.  Modern 
experiment  shows  that  all  our  energy  is 
derived  from  that  of  fo"<i,  and,  in  particular 
fiom  tho  iiou- uitr.  £*nous  part  of  it,  that 
iB,  the  fat,  starch,  and  suitar.  The  nutrition 
of  man  is  best  maintained  when  he  is  provided 
with  a  due  admixture!  cf  all  the  four  class**  of  ali- 
ment which  we  have  mentioned,  and  not  only  that, 
but  he  is  also  better  oft  if  be  lias  a  variety  of  each 
class.  Thus  he  may  and  ought  to  have  albumen, 
flbrine,  gluten,  and  casein  among  the  albuminates, 
or  at  least  two  of  them  ;  butUr  and  lard,  or  suet, 
or  oil  among  the  fata  ;  starch  of  wheat,  ]K.tato, 
nee,  peas,  &c,  and  cane-sugar  and  milk-sugar 
among  the  carbo-hydrates.  The  salts  cannot  be 
replaced,  so  far  as  we  know.  Life  may  bo  main- 
tained in  fair  vigour  for  lome  time  on  albuminates 
only,  but  this  is  done  at  tho  expense  of  the  tissues, 
especially  tho  fat  of  the  body,  and  the  end  must 
soon  come;  with  fat  and  eatbo-hydrato*  alone 
vigour  may  also  be  maintained  for  some  time,  at 
tho  expense  of  the  tissues  also,  but  the  limit  is  a 
near  oue.  In  either  of  these  case*  we  suppose  suffi- 
cient water  and  salts  to  be  provided.  We  must 
now  inquire  into  the  quantities  of  food  necessary  : 
and  this  necessitate*  a  little  consideration  of  the 
way  in  which  the  work  of  tbe  body  is  carried  on. 
We  must  look  upon  the  human  body  exactly  as  a 
machine  ;  like  an  engine  with  which  we  are  all  so 
familiar.  A  certain  amount  of  work  requires  to  be 
done,  aay  a  certain  number  of  miles  of  distance  to 
bo  traversed:  we  know  that  to  do  this  a  certain 
number  of  pounds,  or  hundredweights,  or  tons  of 
coal  must  be  put  into  the  fire  of  the  boiler  in  order 
to  furnish  the  requisite  amount  of  energy  through 
the  medium  of  steam.  This  amount  of  fuel  mint 
bear  a  certain  proportion  to  tbe  work,  and  alio  to 
the  velocity  with  which  it  is  done,  so  both  quan- 
tity and  time  have  to  be  accounted  for.  No  lecture 
on  diet  would  be  complete  without  a  reference 
to  the  vexed  question  of  alcohol.  I  am  no  teetotal 
advocate,  and  I  repudiate  the  rubbish  too  often 
spouted  from  teetotal  platforms,  talk  that  is, 
perhaps,  inseparable  from  the  advocacy  of  a  cause 
that  imports  a  good  deal  of  enthusiasm.  I  am  at 
one,  however,  in  recognUiug  the  evils  of  excess, 
and  would  gladly  hail  their  diminution.  But  I 
believe  that  alcohol  properly  used  may  be  a  com- 
fort and  a  bleating,  just  a*  I  knuw  that  improperly 
uerd  it  becomes  a  Dane  and  a  curse.  But  we  are 
now  concerned  with  it  as  an  ariicle  of  diet  in  rela 
tiou  to  useful  work,  and  it  mny  be  well  to  call 
attention  markedly  to  the  fact  that  its  use  in  this 
wayisvory  limited.  The  experiments  of  the  late 
,  Dr.  Parkes,  made  in  our  laboratory  at  Netley, 
were  conclusive  on  the  point,  that  beiond  tin 
\  amount  that  would  be  represented  by  about  one- 
aud-a-half  to  two  pint*  of  beer,  alcuhol  tin 
1  mger  provided  any  convertible  energy,  and 
that,  therefore,  to  take  it  in  the  belief 
that  it  did  do  so  is  au  error.  It  may 
give  a  momentary  stimulus  in  r  nsidcruble  doses, 
hut  this  is  invariably  fallowed  by  u  corresponding 
depression,  and  it  is  a  mixiui 
foUowed, 


or  during  work.  There  are,  of  course, 
some  persons  who  are  better  without  it  altogether, 
and  so  all  moderatioa  ought  to  be  commended.  If 
not  enjoyed.  There  are  other  beverages  which  are 
more  useful  than  the  alcoholic,  as  restoratives  and 
fcr  support  in  fatigue.  Tea  and  coffee  are  par- 
ticularly good.  Another  excellent  restorative  it  a 
weak  solution  of  Liebig'*  extract  of  meat,  which 
has  a  remarkable  power  of  removing  fatigue.  Par- 
tialis one  of  the  moat  useful  and  most  easily  obtain- 
able it  weak  oatmeal  gruel,  either  hot  or  cold.  With 
regard  to  tobacco,  it  also  hat  some  value  in  leasee  ing 
fatigue  in  those  who  are  able  to  take  it,  but  it  may 
easily  be  carried  to  excess.  Of  it  we  may  say,  as  of 
alcohol,  that  in  moderation  it  teems  harmless,  and 
even  useful  to  some  extent,  but,  in  excess,  it  is 
rank  poison.  There  is  ono  other  point  which  I 
must  refer  to,  and  which  is  especially  interesting 
to  a  great  seaport  like  this.  This  is  the  question  of 
scurvy— a  question  of  vital  importance  to  a  mari- 
time uatian.  A  paper  lately  issued  by  Mr.  Thomas 
Gray,  of  the  Board  of  Trade,  discloses  the  regret- 
table fact  that  since  1S*3  there  has  been  a  serious 
falling  eff,  the  outbreaks  of  scurvy  having  again 
increased  until  they  rrached  in  1B8L  This, 
Mr.  Oray  seems  to  thiuk,  is  due  to  a  neglect  of 
varied  food  scales  ;  but  it  may  al»o  very  probably 
havo  arisen  from  the  neglect  of  the  regulation, 
about  lime-juice,  eithtr  a*  to  issue  or  quality,  or 
both.  But  it  ia  also  a  fact  of  very  great  importance 
that  mere  monotony  of  diet  ha*  a  most  serious 
effect  upon  health  ;  variety  cf  food  it  not  merely  a 
pandering  to  gaurmsndum  or  greed,  but  a  real 
sanitary  benefit,  aiding  digestion  and  assimilation. 
Our  Board  of  Trade  has  nothing  to  do  with  the 
food  scales  of  ships,  t  ut  Mr.  Oisy  hints  that  the 
Legislature  will  have  to  interfere  unless  shipowners 
look  to  it  themselves.  Tho  ease  with  which  pre- 
srrvtd  foods  uf  all  kinds  cau  be  obtained  and 
carried  noar  removes  tbe  last  shadow  of  an  excuse 
for  backwardncis  in  this  matter,  and  in  par- 


ticular  tho   provlaif  n   of    a    large   supply  of 
both   fresh   and  dried,  ought  to  bo 
an  unceasing  care  ;  this  is  done  on  hoard  American 


potatoes, 


ships,  and  to  this  is  doubtless  uaiug  in  a  great 
part  the  healthiness  of  their  eiews.  Scurvy  in 
the  present  day  it  a  disgrace  to  shipowm  rt  and 
masters ;  and  if  public  opinion  it  tmuffieient  to 
protect  the  seamen,  the  L-gislature  will  undoubt- 
edly atep  in  and  do  bo.  And  now  let  me  close  by 
pointing  out  that  the  study  of  thi*  commonplace 
matter  cf  eating  and  drinking  opens  out  to  us  the 
conception  of  tbe  grand  unity  of  nature  |  since  wo 
see  that  the  body  of  man  differs  in  no  way  essen- 
tially from  other  natural  combinations,  but  ia  sub- 
ject to  tbe  same  universal  physical  laws,  in  which 
there  ia  no  blindness,  no  variableness,  no  mere 
chance,  and  disobedience  of  which  is  followed  as 
surely  bvretrihulion  as 
gist  might  deaire. 


they 
well 


A  PEHKY  SCIENCE  LECTTJBE  AT 

THE  "VIC." 

THE  experiment  was  triad  at  the  Victoria  Coffeo 
I'alaoe,  New-cut,  Ltnibeth,  on  Friday  even- 
ing, of  giving  a  popular  lecture  on  science,  at  price* 
of  admission  varying  from  one  penny  to  sixpence, 
ilr.  W.  Lant  Carpenter,  B.A.,  B  sc,  who  hat 
had  a  large  experience  in  this  department  of 
educational  work  in  connection  with  the  Gilchrist 
i-lducationnl  Trust,  kindly  offered  to  contribute 
one  lecture,  and  selected  for  his  address  tho 
taking  title  of  "Telegrams,  and  How  the 
Come."  He  pit  of  the  great  theatre  was 
filled,  chiefly  bv  a  class  fairly  representative  of  tbe 
better  type  of  nmiitwi  of  the  old  •'  Victoria Theay- 
tor  "  before  its  transformation  into  a  coffee- tavern, 
—very  young  men,  who  freely  smoked  aud  did  not 
trouble  to  remove  their  hats  during  the  proceed- 
ings. Many,  indeed,  only  came  in  for  twenty 
minute*  or  half-an-hour,  then  giving  placw  to 
other*.  Free-and-easy  as  were  tbe  manners,  a 
certain  standard  of  order  was  maintained  by  the 
I  audience,  ai.y  attempt  at  vociferous  cheering,  pro- 
'  longed  exclamation*  of  "  Oh ! "  or  other  interrup- 
tion, being  promptly  silenced  by  cries  of  "Shut 
up  I*  or  similar  outspoken  rcmon*trance*.  The 
higher-priced  teats  were  almost  empty,  except  the 
sides  of  the  balcony,  where  the  ' 
nearly  full. 

Tbe  lecturer  was  heavily  hand 
relegated  nearly  to  the  end  of  a  Temperance  De- 
monstration, to  which,  it  appears,  Friday  evenings 
are  primarily  devoted  at  the  "  Vic."  A  recitation,  of 
tbe  spirited  dramatic  type,  which  goes  down  with 
such  an  audience,  given  by  a  geutUmnn  re- 
joicing in  long  hair  and  a  heavy  inouttacb.i,  was 
followed  by  "Cherry  Ripe  "  and  •  Thady 
O'Orady,"  by  a  lady  vocali.t ;  selections  by  the 
orchestra,  in  which  tbe  bass  viol  pUy<  d  a  promi- 
nent part,  atemp«ranci  nddrra*  by  a  poliwc^urt 
visitor,  foUOWwj  by  a  long  and  unpi~).utt>d  speech 
from  the  clerical  chairman,  occupied  the*  first 
hour   and   a   half,   and   only    left    Mr.  Car- 

evouiug   and  a 
nay  be  sum- 
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marietd  as  ft  popular  chat  upon  the  elements  of 
of  electro-magnetism,  illustrated  by  experiments 
on  the  asreea  l>y  the  pro iectiou  lantern  of 
—  A  Sod,  of  Leipaic,  and  by  lantern  pho- 
It  was  delivered  without  the  aid 
single  note,  and  wat  followed  with  cloae 
iition,  but  with  great  irapatienoe,  by  the  audi- 
ence, who  began  to  wbiitle  and  stamp  at  the  very 
slightest  hitch  or  delay  to  an  experiment ;  ex- 
acting a*  the  auditor*  had  been,  however,  they  testi- 
fied at  the  dote  their  appreciation  of  the  clear 
'  the  subject,  and  of  the  success  of  all 
by  a  long  and  noisy  round  of 


Haring  introduced  hit  (abject  by  referring  to  the 
fact  that  we  were  reading  detail*  in  the  London 
newspapers  of  the  bombardment  of  Alexandria 
within  three  or  four  hours  of  ita  occurrence,  and  to 
the  immense  electric  advance  telegraphy  was  upon 
semaphore  signalling,  by  which  it  was  preceded  as  ft 
meant  of  communication,  the  lecturer  said  elec- 
tricity could  be  developed  either  by  mechanical 
power  or  by  the  chemical  action  of  liquids  upon 
two   kinds  of   metal;   the  former  was  much 
too  powerful  for  sending   messages,   but  was 
utilised  for  the  production  of  the  electric  light 
The  latter  mode  of  production  was  known  as  gal- 
'a  electricity,  and  the  simplest  form  waa  to 
i  a  sixpence  on  the  tongue  and  ft  piece  of  xinc 
">  it.  when  a  peculiar  taste  would  be  expert- 
whenever  the  ends  of  the  metals  were 
brought  into  contact.  If  for  the  mouth  of  the 
erimenter  they  substituted  a  trough  tilled  with 
I  and  connected  the  pieces  of  metal,  say  zinc  and 
r,  by  ft  wire,  they  would  have  a  call,  and  a 
number  of  these  connected  together  would  be  a 
battery.   If  they  examined  tbo  plates  and  wire 
when  thus  brought  into  contact,  they  would  find 
that  some  influence  was  passing  from  one  to 
another  along  the  wire,  and  for  want  of  a  more 
definite  term,  this  was  known  as  an  electric 
current.    There   were   several   modes   of  ar- 
ranging and  filling  these  groups  of  cells,  some 
of  which  were  shown.  That  used  for  telegraphic 
eonaisted  if  I  pot  containing  xuic  and 
waa  another  of  porous 
.    copper,   and    in  the 
latter  was  poured  some  sulphate  of  cupper,  a  very 
large  number   of  the  cells  being  used  to  in- 
crease the  current.    Telegraphy  depended  on  the 
very  curious  and  close  relation  between  electricity 
and  magnetism.    Long  since  it  was  noticed  that  a 
certain  stone  found  in  Ami  had  the  power  of 
attracting  to  it  iron,  and  it  was  further  discovered 
that  if  a  piece  of  steel  were  stroked  in  one  direction 
along  this  lodestone  it  also  acquired  the  tame  power 
of  attracting  iron  to  itself,  aud  that  iron  in  torn 
attracted  the  magnet.    More  than  this,  it  wat 
found  that  if  the  magnet  were  suspended  so  as  to 
move  freely  it  always  came  to  rest  at  a  point  nearly 
north  and  south.  The  magnetic  power  was  s«n  to 
reside  chiefly  in  the  ends,  and  if  two  magnetised 
pieces  of  iron  were  brought  near  to  one  another, 
one  and  of  each  attracted  and  the  other  end 
repelled:  the  same  end  of  the  other  magnet.  The 
next  stage  of  the  discovery,  and  a  very  important 
one,  was  that  while  a  piece  of  copper  did  not  act 
at  a  magnet  to  attract  and  repel  iron,  it  temporarily 
acquired  this  power  while  a  current  of  electricity 
was  passing  through  it,  whereas  as  soou  at  tie 

lecturer  remarked,  as  another 
i  of  the  force  or  energy  in  the  wire,  that 
if  ft  powerful  current  waa  pasaed  through  a  wire 
act  thick  enough  to  oonvey  the  whole  of  it,  the 
exoesa  of  force  waa  converted  into  hoat,  and  this 
was  utilised  for  exploding  mines  of  powder  by  a 
red-hot  wire,  and  by  pausing  an  intense  current 
through  pieces  of  carbon  the  brilliant  electric  light 
was  produced  )  It  was  apparent  that  if  a  copper 
wire  became  a  magnet  just  so  long  as  a  current 
passed  through  it,  it  ought  to  influence)  a  steel 
needle  hung  on  ft  pivot  near  it,  and  this  was  the 
case.  Not  only  to,  but  experiments  showed  that 
if  the  current  were  passed  in  one  direction  with 
respect  to  the  needle,  the  needle  was  always  de- 
fected on  one  side  ;  whereat,  if  the  direction  of  the 
current  were  reverted,  the  needle  wat  deflected  to 
the  opposite  tide.  Further  than  this,  if  the  length 
of  copper  wire  forming  the  circuit  were  greatly 
increaaed,  tbo  current  potted  along  it  and  deflected 
the  needle  without  the  loss  of  a  fraction  of  a 
second,  and  that  the  wire  from  the  length  of  the 
stage  of  the  Victoria  Theatre,  could  be  increaaed  to 
s  hundred  or  a  thousand  miles,  and  the  needle 
would  still  be  deflected  to  light  or  to  left,  as  the 
direction  of  the  current  wat  reverted-  All  that 
Was  needed  wat  a  code  of  signals  indicating  letters 
by  several  taps  to  the  right  or  left,  and  a  mode  of 
communication  wat  established  along  the  wire.  This 
was  the  principle  which  underlay  tho  single  needle 
instrument  largely  used  on  the  railway.  An  im- 
>  in  the  history  of  electricity  waa 
if  tho  wire"  which  conveyed  a  current  were 
nd  round  a  bar  of  toft  iron,  that  bar  in  turn 
became  a  magnet  while  a  current  was  passing 
rough  the  wire,  and 


me  current  passing  inrougn  ar-raoc-u  mo  xe< 
and  to  broke  contact ;  at  this  the  spring  again  c 
into  play,  and  once  more  contact  waa  a 
made.    By  this  means  a  series  of  rapid  taps 


demagnetising  a  bar  of  (oft  iron  could  bo  per 
formed  many  hundred  times  in  a  minute 
as  was  demonstrated  by  experiment.  This  property 
of  instantaneous  attraction  and  release  was  that 
by  which  the  electric  bell  was  made  available  ;  a 
spring  held  the  keeper  above  the  magnet,  but 
the  current  passing  through  attracted  the  keeper, 

came 
again 
were 

made  upon  the  edge  of  a  ball.  The  post- office 
instruments  consisted  of  an  electro-magnet,  with  a 
keeper  attached  to  a  spring.  When  the  current 
passed,  the  keeper  was  attracted  ;  when  the  currant 
ceased,  the  spring  threw  it  hack  to  its  original 
position.  This  back  and  forward  motion  produced 
a  sharp  "  click,"  and  by  combinations  of  short  and 
long  intervals  between  the  clicks,  letters  and  words 
were  signalled.  These  instruments  were  called 
sounders,  and  one  of  them  being  placed  in  the  pro- 
jection-lantern, waa  exhibited  in  action  on  tbo 
screen,  at  were  also  several  other  pieces  of 
apparatus,  tho  connections  and  disconnections 
being  made  by  raising  and  depressing  a  key. 
Tho  signals  could  be  made  more  rapidly  and  read 
more  accurately  than  those  in  the  single  needle 
instruments  first  adopted,  and  still  in  use  on  the 
railways  ,  and  where  it  was  necessary  to  record  the 
signals  transmitted,  it  was  effected  by  a  modifica- 
tion of  the  instrument  which  punched  dots  and 
strokes  on  a  ribbon  revolved  by  clockwork. 


DEATH  EOT  UNIVERSAL 

rr*HE  7imet  last  week  reproduced  under  the  title 
I  of  *' A  curious  fact  in  evolution/'  the  extract 
from  the  American  Journal  of  Science  which 
appeared  in  these  pagea  eight  weeks  since.  Mr. 
Jabez  Hogg  commenting  thereon  in  the  Tune* 
gives  another  curiout  fact  in  evolution  which  he 
believes  is  not  nearly  to  well  known  as  that 
already  referred  tn.  A  certain  spot  in  the  grounds 
of  the  Rev.  Lord  Sidney  Godolphin  Osborne, 
Durweston,  has,  for  many  years,  by  that  gentle- 


man's  kindne-s, 
peculiar  kin 


>  powerful  as  a  magnet  did 
leration  ol  magnetising  and 


furnished  microsoopistt  with  a 
aarth.  On  talking  a  very  minute 
portion  of  this  earth  and  immersing  it  in  a  drop  or 
two  of  pure  water,  two  specie t  of  a  most  lovely 
animal,  Hotifer  vulgaris,  will  be  developed  in 
about  ten  minutes,  i&o  matter  how  often  you 
repeat  the  experiment  the  tame  two  forms  invari- 
ably appear.  Tho  proceeds  of  development  can 
be  watched  under  the  microscope  with  a  quarter 
inch  power  ;  for  in  this  short  space  of  time  named, 
the  complex  organisms  aill  be  seen  to  swim  about 
and  exercise,  in  a  perfect  manner,  all  the  f uuctiuns 
of  their  existence.  A  curious  fact  in  connection 
with  the  subject  is  that  if  tho  earth  is  carefully 
kept,  the  tame  process  may  bo  repeated,  with  liko 
results  for  1-  mouths  at  least,  after  which  these 
animals  teem  to  bo  unable  to  resist  further  desic- 
cation, ilut  n  it  so  a  moro  lowly  organised  form 
which  also  inane*  its  appearance  in  the  solution, 
for  at  the  end  of  10  or  12  years  Mr.  Jabez  llogg  has 
obtained  a  good  crop  of  minute  protoplasmic  croa- 
turot,  animUa,  belonging  to  the  lowest  class  of 
animal  life,  such  as  thoso  mentioned  in  Ibe  para- 
graph from  the  ,f  eterteiin  Journal  of  Science,  aud 
whose  reproduction  is  carried  oh  as  there  described, 
by  segmentation,  separation,  or  self-division:  a 
process  which  has  probably  been  goinir  on 
throughout  all  time,  aud  will,  Mr.  Hogg 
ventures  to  think,  go  on  mi  infinitum.  Oniy 
recently  on  taking  a  packet  of  earth  from  a 
drawer,  dated  Durweston,  July  13,  lSoC'.eiid placing 
a  very  small  quantity  in  a  drop  of  water  on  a  micro- 
acopic  slide,  in  a  short  time  Mr.  Hogg  aays  he  had 
an  interesting  display  of  theso  curious  protean 
bodies,  ftmu'ba,  moving  about  over  the  field  of  the 
microscope.  Lord  S.  ti.  Osborne,  writing  by  way 
of  reply  to  Mr.  Hogg,  says  that  the  materia]  was 
really  the  dust  of  the  garden,  which  collected  in 
cup-liko  receptacles  artificially  made.  He  re- 
signed the  living  of  Durwetton  tome  years  ago. 
aud  is  quito  suro  the  material  will  not  be  found 
there  now.  

CHEMISTRY  OF  PHOTOGRAPHY. 

'  I  HIE  following  abstract  of  •  paper  read  by  Dr. 
J_  Garrison,  of  Chicago,  before  the  Annual  Con  • 
rention  of  tho  Photographers'  Association  of 
America,  will  be  found  interesting  and  use- 
ful by  many  who,  like  himself,  are  amateurs : 
—  Many  of  you  wiah  to  make  oxalate  of 
potash  for  your  ferrous  oxalate  developer, 
and  you  at  once  ask  tho  question,  how  much 
oxalic  acid  should  I  use  to  a  given  quantity 
of  carbonate  of  potash  r  Now,  how  many  of  us  can 
figure  that  out  t  Suppose  that  you  have  tsro 
ounces  of  oxalic  acid,  bow  much  carbonate  of  pot- 
ash shall  you  purchase  or  we<gh  out  to  neutralise 
that  ?  The  common  way  would  be  to  add  little  by 
little  until  you  have  got  enough ;  but  you  are  al- 
most  sure  to  get  in  too  much,  and  then,  if  you  have 
no  reserve  of  oxalic  acid,  you  are  in  a  fix.  You 
have  made  your  solution  alkaline,  aud  cannot  c  r- 
rectit.  There  U  a  way  to  determine  these  ques- 


tions chemically.  Let  me  pot  an  example  before 
you.  You  are  going  to  make  dry  plates  by  tho 
Lew  prices,  an  J  you  have  a  oartftin  quantity  of 
nitrate  of  silver.  Take  a  cate'.thst  o:curred  in  my 
own  practice.  1  was  going  to  rr,ako  tome  dry 
plates  the  other  day,  and  weighed  out  my  entire 
ttock  of  silver,  and  found  the  am: unt  to  be  one 
that  would  astonish  you  by  its  smallnset— only 
sG.gr. ;  that  is  all  I  could  earape  up.  Now,  how 
much  oromido  of  ammonium  wo d'.J  that  require? 
This  was  not  ft  quantity — i&igr.  — that  could  bo 
found  in  any  formula,  but  I  was  able  by  a  very 
simple  calculation,  which  I  think  I  can  explain  bo 

bromide  of^mmrmium'to  use. 

In  order  to  gtt  this  matter  before  you  properly, 
I  must  call  your  attention  to  the  old  and  hackneyed 
question  of  atoms  for  just  ft  minute  or  two.  We 
known  that  all  matter  of  every  kind  is  composed 
of  atoms.  These  are  extremely  small  bodies,  at 
you  probably  heard  before.  How  small  they  are 
no  one  can  tell  yeu,  but  they  are,  as  all  agree,  ex- 
tremely small.  Now,  they  have  another  quality 
which  I  want  you  to  bear  wall  in  mind.  Whether 
these  atoms  are  of  the  same  diameter  or  not,  no 
ono  can  tell  yen  ;  but  it  it  absolutely  certain  that 
they  are  not  of  the  aamo  weight.  They  are  not  of 
the  same  weight  any  more  than  the  different  indi- 
viduals before  xee  are  of  the  tame  weight.  Your 
weight  may  also  increase  or  diminish ;  not  to  with 
the  atoms,  however.  They  always  retain  the  same 
weight  Etch  atom  haa  ita  special  weight.  Now, 
we  cannot  weigh  one  of  them,  because  we  cannot 
erven  see  them,  bat  we  can  takn  masses  of  them 
and  let  them  act  upon  other  masses,  and  consider- 
ing them  la  that  way  find,  attar  many  trials,  bow 
they  compare  with  each  other. 

Now,  for  instance,  we  find  the  hydrogen  atom 
has  tbo  least  weight  of  any.  We  d  o  not  know  bow 
heavy  it  it.  It  it  the  lightest  of  all,  at  all  events, 
and  we  therefore  take  that  as  a  t  tar  ting- point, 
and  compare  all  the  rest  with  it,  and  wo  call  it  1. 

If  you  havo  enough  of  them  you  have  one  grain  ; 
if  you  have  enough  hydrogen  atoms  you  will  have 
one  pound— or.  of  course,  yon  can  have  a  ton  of 
them.  No  matter  what  the  actual  weight  is.  you 
may  consider  the  hydrogen  atom  alone,  and  you 
con  *ay  tho  weight  is  1.  Now.  you  compare  the 
o'.h.  r  atoms  with  it.  and  you  will  find  that  they 
have  different  weights.  The  atom  of  potassium, 
for  instance,  is  30  timet  as  heavy.  The  atom  of 
sodium  is  23  timet  as  heavy  :  iodine,  127  timet  at 
heavy;  silver,  108  timet  at  heavy;  lismuth,  210 
timet  at  heavy — 210  timet  as  heavv  at  that  tittle 
atom  of  hydrogen !  You  will  find  this  table  of 
atomic  weights  in  the  rear  part  of  meat  of  the 
works  on  photography— at  least,  you  will  find  it 
in  all  of  the  works  on  chemistry .  It  it  ft  part, 
though,  like  thepreftoe,  that  a  great  many  never 
read.  You  don't  need  to  read  it,  but  you  have  it 
there  for  reference.  That  it  the  way  with  most 
knowledge;  it  is  avail  able  and  valuable  when  we 
know  where  to  lay  our  hands  on  it  when  wo  want 
it,  and  know  how  to  use  it  when  we  find  it.  Now, 
looking  at  this  table,  what  dote  it  all  mean  ?  Sup- 
pose that  I  unite  together  one  atom  of  hydrogen 
aad  one  atom,  we  will  say,  of  chlorine.  I  may 
state  that  the  atom  of  chlorine  it  1  1.  Upon  unit- 
in  these  atoms  together  they  make  what  we  call  a 
molecule,  which  it  limply  a  oampound  of  two  or 
more  atoms.  I  think  you  can  all  remember  that, 
so  when  I  ueo  the  word  molecule  you  will  know 
just  what  I  mean.  I  mean  the  combination  of  two 
or  more  atoms—  not  a  mixture,  but  a  compound  ut 
two  or  more  atoms  in  which  the  atoms  have  united 
chemically.  Now,  suppose  that  we  unite  hydro- 
gen with  chlorine,  what  will  be  the  weight  of  the 
molecule  ?  The  hydrogen  atom  is  1 ,  and  the  chlo- 
rine is  oij.  I  expect  that  yon  are  all  ma  the  mate - 
eiana  rnough  to  solve  this  problem.  We  add  these 
together,  and  the  result  it  36J.  That  is  the  mcle- 
cular  weight  of  hydrochloric  acid.  Let  ut  take 
another  example.  We  will  say  that  we  wish  to 
find  the  molecular  weight  of  ore  mi  Jo  of  silver. 
Let  us  represent  it  by  symbols— we  have  those 
outlandish  symbols  that  ware  invenUd  originally 
la  keep  folks  from  undsrstandisg  the  science. 
Now  that  we  havo  got  them  we  bare  to  make  the 
beet  nf  them  that  we  can.  Wo  have  Ag  represent- 
ing silver.  The  old  Latin  name  was  argentum. 
Then  we  have  Dr  for  bromine.  Now.  what  are  tho 
weights  severally  of  these  atoms  r  The  weight  of 
tbe  bromine  atom  is  BO;  tho  weight  of  the  atom  of 
silver  is  10S.  Now,  it  does  not  re  quire  much  of  ft 
mathematician  to  add  theci  together.  We  see  the 
result  to  be  164,  and  that  is  the  molecular  weight 
of  bromide  of  silver.  I  think  that  you  could  calcu- 
late tbe  molecular  weight  of  anytbit  g  in  that  way. 
ilut  let  us  take  a  more  difficult  example.  Let  us 
take  tbe  nitrate  of  silver,  of  which  the  fallowing 
rased  in  symbols : 

«.....•*>>•>>.  1 


is  the  formula  ex 


Ag  (silver)   

N  (nitrogen)   

O,  (oxygen,  Z  atoms! . 


14 


170 


We  will  add  three  up.  It  is  just  as  simple  at 
before  :  103  for  the  tUver ;  then  the  utrotrc.,  and 
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ns  the  i  i  !r  :p <  r  - ton)  is  fourteen  time*  M  heavy  M 

the  hydrogen  atom,  you  put  dovru  its  weight,  14  ; 
and  Isatlr.  the  oxygen  atom  is  eiztecn  times  as 
heavy  as  "the  hydrogen— in  other  words,  17  is  its 
atomic  weight,  end,  a*  we  have  three  of  it,  we 
must  multiply  the  16  by  3,  of  which  the  result  is 
48;  then,  adding  these  together,  we  get  170  as  the 
molecular  weight  of  the  nitrate  of  silver. 

Now,  again,  let  us  nod  the  molecular  weight  of 
bromideof  ammonium.  These  are  the  two  substances 
we  are  going  to  use,  and  we  want  to  know  how  they 
will  balance,  *o  that  each  molecule  will  be  decom- 
posed, and  there  will  be  no  excess  on  either  soda. 
Let  us,  therefore,  examine  the  bromide  of  ammo- 
nium critically.  Von  will  see.  by  referring  to  your 
works  on  chemistry,  that  this  is  the  formula  for 
bromide  <<t  nmmt  nium  :  NH,Br.  Let  us  consider 
the  weight  of  this  molecule.  Nitrogen  14,  hydro- 
gen  4  (because  there  are  four  atoms  present), 
and  bromloe  NO.  the  lotal  being  98,  which  is  the 
molecular  weight.  Now,  that  means  just  this,  that 
9Sgr.  of  bromide  of  ammonium  are  exactly 
equivalent  tit  170gr.  of  nitrate  of  diver  ;  and,  If 
you  put  these  two  compounds  together  in  this  pro- 
portion, they  will  exactly  decompose  each  other— 
double*  d  scorn  position  will  take  place,  so  that  there 
will  not  be  a  nngle  atom  left  on  either  side. 

What  occurs  when  we  hare  put  the  bromide  of 
nr-m  muni  and  the  nitrate  of  silver  together  ?  You 
know  what  occur*  in  the  dance.  You  change 
partners.  That  is  all  that  happens  here.  There  is 
a  change  of  partners,  the  ammonium  evinces  sn 
affinity  for  the  acid  radical  with  the  silver,  and  the 
bromine  and  silver  unite— a  "crossover,"  as  they 
used  to  call  it.  Now,  that  is  a  case  of  decomposition, 
and  it  is  about  as  difficult  as  any  example  that  you 
may  expect  to  on  counter.  You  will  see  that  there 
is  j  nst  enough  of  each  element.  N  ow,  the  question 
is.  after  this  is  accomplished,  what  have  we  formed  I 
Well,  in  the  first  place,  the  silver  and  the  bromine 
have  united  together.  How  much  bromide  of  sil- 
ver has  been  formed  T  That  is  a  question  you  usually 
do  not  wuh  to  determine  in  the  practice  of  making 
dry  plate*.  But  suppose  that  you  do  care.  Just 
think  a  moment.  Wo  have  108  of  silver  and  80  of 
bromine,  which,  added  together,  give  1 88,  which  is 
the  amount  of  bromide  of  silver  formed.  Now, 
then,  what  else  has  been  formed  '"  Well,  nitrate  of 
ammonia.  You  see  that  we  could  plainly  tall  bow 
much  has  been  formed  if  we  wished  to  stop  and  do 
it;  and  now  1  think  that  any  of  you  could  tell  that 
just  as  well  as  I  can 

We  fonnd  that  170  is  the  molecular  weight  of 
nitrate  of  silver.  That  is  the  weight  of  all  the  dif- 
ferent atoms,  and  we  found  that  the  molecular 
weight  of  the  bromide  of  ammonium  is  M ;  very 
well,  now  these  are  the  quantities  that  act  upon 
each  other  without  any  excess  being  left  upon  either 
side.  Now  this  serves  as  a  ratio  or  proportion  by 
which  we  can  determine  in  what  quantities  to  add 
these  agents  to  each  other  in  order  to  effect  complete 
double  decomposition.  170  of  silver  are  to  98 
bromide  of  ammonium  as  any  given  quantity  of 
silver  u  to  the  quantity  of  bromide  of  ammonium 
to  be  used.  Well,  let  us  try  an  example.  We 
will  take  the  example  here:  170  lot  silver)  is 
to  '.'8  rthat  is  the  bromide  of  ammonium)  as 
the  amount  of  silver  which  I  have,  401  gr.,  is  to 
the  qusntity  of  bromideof  ammonium  which  I  must 
use.  1  have  made  the  calculation,  and  find  that 
MTgr  are  necessary.  I  know,  then,  justtheamount 
to  add  to  make  these  gelatine  plates,  but,  as  you 
know,  if  you  have  tried  it,  yon  must  use  some  excess 
of  the  bromide  of  ammonium  I  used  a  very  small 
excess,  much  less  than  the  book*  said  was  necessary, 
and  yet  obtained  good  plates.  Now  we  will  leave 
that  and  com*  back  to  the  oxalate  of  potash. 

In  the  first  place,  we  have  the  oxalic  acid.  Let 
ua  see  if  we  can  write  the  formula  for  that.  It  is  a 
rather  bard  formula.  1  mav  get  something  wrontr. 
Yon  had  bettor  watch  me.  Here  it  is :  H,C,0,2HiO. 
Now  let  us  find  the  molecular  weight.  Two  of 
hydrogen  is  2,  >  of  carbon  (1  of  carbon  is  12,2 
would  be  24).  4  of  oxygen  |4  times  16  are  64),  and 
now  we  add  to  this  water,  and  we  must  always  take 
that  into  account,  because  it  weighs — it  has  a 
definite  weight  on  our  balance.  We  buy  it  when 
we  buy  the  oxalic  acid.  You  cannot  get  rid  of  it, 
and  when  you  buy  a  good  many  salts  you  buy  more 
water  than  anything  else — a  good  deal  more  some- 
times. Carbonate  of  sodium  ha*  10,  alum  24  equiva- 
lents of  water  of  crystallisation.  They  weigh  very 
heavily.  Let  us  try  1  equivalent  of  water  and  see 
what  it  weighs.  One  equivalent  of  water  is  2  of 
hydrogen  and  1  of  oxygen  =  1G,  that  would  be  16 
altogether.  Mere  we  have  two  of  them,  this  big 
liguie  2  [pointing  to  2  in  the  fortnulaj  show*  that 
whatever  follows  it  is  taken  twice.  So  we  have 
twice  18,  which  is  36.  XT>w,  perhaps,  I  have  con- 
fused you  in  this.  Perhaps  I  had  better  do  it  in 
another  way,  by  which  we  may  arrive  at  the  same 
result.  I  told  you  that  whatever  follows  the  figure 
is  to  be  taken  s  ■  many  times  as  the  figure  indicates ; 
if  2,  it  is  tukrn  twice  :  if  3,  three  times  ;  if  10,  ten 
times.  Here  are  2  of  hydrogen  ;  if  you  take  those  2 
twice,  that  will  be  1.  and  wn  will  aet  that  down  4, 
then  we  have  it.  There  is  1  of  oxygen— that  will 
be  1C  by  itself,  but  you  take  it  twice,  which  will  be 
Si,  so  that  yoo  see  that  we  get  the  same 


whichever  way  we  calculate.  Now  we  are  pre- 
pared, having  added  ap  this  combination,  to  find 
out  what  the  whole  of  it  weighs— here  we  have  it, 
126.  Now,  that  is  the  molecular  weight  uf  oxalic 
acid— that  ia  the  weight  of  the  formula,  if  yon 
please.  It  i*  just  like  the  firm  of  Brown,  Thomp- 
son, and  Smith — each  one  ha*  hi*  own  special 
weight.  One  weighs,  sav,  100  pounds,  another  ISO 
pounds,  and  another  200  pounds ;  you  add  these 
weights  together,  and  you  get  the  firm's  weight, 
which  is  analogous  to  molecular  weight,  the  latter 
being  the  joint  weight  of  a  firm  of  atoms  of  dif- 
ferent kinds,  the  former  of  men.  Very  well, 
having  now  illustrated  that,  let  us  turn  to  carbonate 
of  potash.  To  understand  carbonate  of  potash ,  we 
will  have  to  write  out  it*  formula  K  ia  the  hiero- 
glyphic that  stands  for  potash.  It  used  to  be  called 
kalium  ;  we  have  retained  the  K,  but  dropped  the 
balance  of  the  nam*.  Two  of  potash,  1  of  carbon, 
and  3  of  oxygen  (K.CO,).  Now,  1st  us  add  these 
woight*  up,  and  see  what  the  amounts  will  be. 
Twice  39  for  the  potash,  12  for  the  carbon,  and 
three  times  16  for  the  oxygen  wilt  be,  altogether, 
133, 

Now,  then,  the  facta  brought  before  you  limply 
lead  to  thi*  conclusion,  that  for  every  126  parts  of 
oxalic  acid  yon  most  use  135  part*  of  carbonate  of 
potash,  or  the  reverse. 

You  must  remember  that  carbonate  of  potash  is 
not  absolutely  pure,  and  it  sometime*  happens  that 
oxalic  acid  is  not  absolutely  pure,  so  with  ordinary 
article*  you  do  not  arrive  at  such  absolute  pre- 
cision as  you  may  arrive  at  theoretically,  but 
practically  yon  are  near  enough  right.  Now,  you 
might  inquire,  how  can  thaee  facta  be  utilised  ?  We 
do  not  wuh  to  weigh  out  126  grain*  of  oxalic  acid 
and  13S  grains  of  carbrnate  of  potash  each  time, 
but  we  take  that  as  a  ratio,  and  say  as  126  of  oxalic 
add  is  to  138  of  carbonate  of  potvh,  so  is  the 
amount  of  oxalic  acid  which  I  propose  to  use  to  the 
amount  of  carbonate  of  potash  which  I  must  use 
with  it.  If  we  have  three  members  of  a  proportion, 
we  can  get  the  fourth  :  so  wo  can  turn  this  problem 
backward  and  forward,  and  work  everything  out 
that  we  wish,  and  in  that  way. 


IRRITATING  EFFECTS  OF  ANIMAL 
AND  VEGETABLE  8TIHG8- 

Dy  Paor.  Atroivr  Vooax. 
T  is  well  known  that  the  effect  of  a  stinging 


I 


nettle  on  the  skin  agree*  very  closely  with  the 
ation  produced  by  the  sting  of  a  bee  or  wasp. 
But  the  great  similarity  is  not  limited  to  the  feel- 
ing* it  cause* ;  but,  what  may  not  be  so  well  known, 
the  cause  of  the  irritation  produced  on  the  skin  i* 
essentially  the  same.  It  may  be  considered  as  de- 
finitely settled  that  formic  acid  is  present  in  the 
poison  sac  of  the  bee  sting,  in  the  so-called  bee 
poison.  The  same  corrosive  sad  also  occurs  in  the 
sting  of  the  nettle.  Some  species  of  caterpillars 
have  formic  acid  in  tome  of  their  hair*,  which  they 
seem  to  be  able  to  shake  off  at  will,  and  when  a 
person  touches  such  a  caterpillar  the  poison  pene- 
trates the  skin  wherever  it  is  moist  and  causes 
burning,  itching,  and  inflammation.  These  poi- 
sonous members  preserve  their  irritating  powers 

for  reliable  statements  that  visitors  to  collections  of 
caterpillars  have  suffered  from  exantbematoue 
eruptions  on  the  neck.  "  Many  hairy  caterpillars 
cause  itching  and  burning  of  the  (kin  when  touched, 
and  sometimes  it  gives  rise  to  swelling  and  redness. 
This  depends  on  the  fine  hairs,  which  produce  the 
same  t fleet  when  they  float  around  in  the  air. 
Many  ladita  who  visited  the  caterpillar  room  of  the 
naturalist  Ileaumur  had  a  breaking  out  on  the 


bees;  perbt~«  a  larger  drop  is  formed  by  nervous 
bee*  than  by  those  that  are  not  nervous,  and  brace 
the  honey  is  richer  in  formic  acid.  This  acid  is 
never  absent  in  genuine  honey,  bat  the  amount 
differs.  This  contamination  is  not  only  unin  jurious 
but  very  useful,  in  fact  necessary,  for  it  keep*  the 
honey  from  spoiling ;  we  know,  indeed,  that  puri- 
fied honey,  front  which  the  formic  acid  has  been 
removed,  very  soon  ferments,  while  unpurifted 
houey  will  keep  unchanged  for  years.  Nature  fur- 
nishes the  bee*  with  this  knowledge  instinctively, 
and  therefore  they  do  not  carry  this  drop  of  forma 
aad  away  out  of  the  hive.  Bee  connoisseurs  assure 
me  that  the  bee*  add  it  to  the  nectar  which  tbey 
collect  that  is  free  from  it  so  as  to  make  it  keep,  and 
they  do  this  in  place*  where  they  are  not  disturbed 
too. 

Bee  stings  are  often  spoken  ofto  agricultural^ and 

and  numerous  cure*  are  adduced  to  prove  it.  If  the 
formic  acid  that  accompanies  the  stingcan  be  looked 
upon  as  the  principal  agent  in  the  cure,  it  would 
be  worth  while  to  try  the  experiment  of  rubbing 
the  spot  with  this  acid  or  injecting  it  under  the 
skin,  so  as  to  avoid  the  somewhat  inconvenient 
method  of  applying  live  b»es.  Two  hundred  years 
ago  formic  acid  was  made  from  the  brown  wood 
ants,  by  triturating  them  with  water  and  distilling 
it.  Toe  acid  liquid  was  used  to  irritate  the  skin. 
The  reddening  of  the  skin,  by  u<ing  baths  of  pine 
leaves,  is  also  due  to  the  action  of  the  formic  acid. 
The  anti-fermentative  actiou  of  formic  acid  ha*  also 
long  been  recognised.  As  regard*  the  irritative 
action  of  stinging  nettle*  and  other  similar  vege- 
table*, it  depend*,  as  already  stated,  on  its  formic 
add.  The  point  of  the  nettle*  is  brittle  a*  glass, 
and  by  the  lightest  touch  penetrates  the  skin  and 
breaks  off,  pouring  out  its  add  and  causing  the 
burning  sensation.  In  this  little  notice  frequent 
mention  has  been  made  of  formic  add.  In  conclu- 
sion it  may  be  stated  that  it  gets  it*  nam*  from  the 
ant  (fwmua),  because  it  was  r.'..  >'  found  in  them. 
If  it  had  been  found  first  in  the  bee  or  nettle  it 
would  have  received  another  name.  If  an  ant 
run*  over  a  piece  of  blue  litmus  paper  he  will  leave 
a  red  streak  Put  a  stick  in  an  ant  hill  and  they 
wiB  iquirt  strong  add  on  H.-IlumUUI. 


ir 


In  the  sting  of  the  bee,  wasp,  hornet,  4c,  a 
minute  drop  of  a  transparent  liquid  may  be  ob- 
served on  the  sting,  and  is  called  "  bee  poison  " 
f formic  acid).  It  penetrate*  into  the  wound  pro- 
duced by  the  sting,  and  causes  the  well-known 
effects.  It  would,  however,  be  a  great  mistake  to 
ataumo  that  the  only  object  of  this  is  to  increase  the 
effect  of  the  sting,  that  is,  that  it  serves  only  to 
injure.  It  has  a  far  more  important  purpose, 
namely,  to  prevent  fermentation  and  decay.  The 
celebrated  bee  cultivator,  Hoi/,  reports  that  in  his 
long  experience  with  honey,  that  which  came  from 
what  are  called  "  rancorous  swarms  "  (boshsjt  j  had 
peculiar  properties.  It  always  had  a  bitter,  harsh 
taste,  and  its  smell  was  sharp  too.  How  can  the 
character  of  the  swarm  affect  the  smell  and  taste  of 
the  honey  they  gather  ?  We  know  that  bee*,  when 
they  aro  disturbed,  run  out  their  stings,  on  the  end 
of  which  may  be  seen  a  ttny  drop.  '1  his  little  drop, 
as  we  have  already  said,  is  bee  poison,  or  formic 
acid.  When  the  disturbance  is  at  an  end  they 
draw  in  their  stings  again,  but  the  little  drop  of 
liquid  dees  not  go  back  with  it,  but  la  wiped  off  on 
the  comb,  and  sooner  or  later  gets  mixed  up  with 
the  honey.  This  explains  how  honey  from  such 
j  excited  bees  must  taate  and  smell  sharper  than  from 
|  peaceable  bees.  Kxdtable  bees  will  rub  off  this 
ore  frequently  than  other 


HOW    MUCH  SHOULD    WE  EAT? 

OW,  a*ks  Dr.  Nicholls  in  the  FooJ  Rtforn- 
ifaysaftss,  are  we  to  get  at  the  proper  quantity 
of  food  f  Animals  liviug  in  a  state  of  nature  do  not 
over-eat  themselves.  They  stop  eating  when  they 
have  got  enough.  There  are  no  prise  cattle  on  the 
prairie*.  It  is  the  stalled  ox,  and  the  pig  in  hi*  pen, 
deprived  of  exercise,  that  can  be  fattened  into  a 
diseased  and  diseasing  obesity.  Horses  escape  this 
diseasing  process  because  men  do  not  to  any  great 
extent  knowingly  devour  them.  The  hunter  and 
racer  are  not  over- fed.  All  animals  expected  to  do 
thair  work  are  carefully  fed  as  to  quality  aod 
quantity.  If  human  being*  were  fed  as  wisely,  they 
would  be  as  healthy. 

There  are  some  good  rule*  for  feeding  as  to 
quantity.  When  our  food  is  simple  aod  natural  in 
kind  and  quality,  and  mode  of  preparation,  there  is 
little  danger  of  eating  too  much.  There  is  little 
danger,  tor  example,  of  eating  too  many  grapes, 
apples,  pears,  or  bananas.  Salt,  *ugar,  spices,  and 
luxurious  cookery  tempt  to  excess.  With  men.  aa 
with  animals,  a  natural  diet  is  self-limiting,  and 
we  are  disposed  to  stop  when  we  have  got  enough . 
The  more  artifidal  the  food,  the  more  elaborate  and 
luxurious  the  feast,  the  more  the  liability  to  over- 
load the  stomach,  overtask  the  digestive  power, 
and  overweight  the  force*  of  life.  Simplicity  of 
food  is  a  condition  of  health,  and  promotes 
longevity.  The  quantity  of  food  which  enable*  a 
man  to  do  hi*  daily  work  without  loss  of  weight  is 
precisely  what  he  requires.  He  supplies  the  daily 
waate — no  more  and  no  lea*.  Tins  quantity  may 
vary  a  little  with  each  individual,  but  everyone  can 
easily  ascertain  his  own  measure  of  requirement  by 
reducing  the  quantity  of  daily  food  uutil  he  flnda  a 
balance  of  force  and  wdgbt.  It  is  my  opinion  that 
the  avorage  quantity  uf  water-free  aliment  required, 
say  by  business  and  literary  men,  ia  12  ounces.  Men 
>  of  great  muscular  activity  miy  rt  quire  16  to  20 
I  ounce*.  I  have  found  my  eel  I  in  very  good  con- 
dition for  sedentary  work  ou  8  or  10  ounce*.  When 
j  anyone  is  in  good  condition  for  his  work  and  keep* 
his  normal  wdght,  he  has  food  enough.  My  advice 
Jis,  liod  this  quantity  by 
habitually  keep  to  it 


ZINC  FOIL  IN  BOILERS- 
CJINCK  187o  experiments  have  been  carried  on  in 
.  the  French  marine,  particularly  with  boilers 
having  surface  condensers,  to  test  ihe  efficacy  of 
xinc  leaves  in  neutralising  the  effect  of  fatty  acids  iu 
the  boiler  and  giving  rise  to  inoffensive  products. 
Commandant  Frenc  has  recently  given  an  account 
of  the  result*  obtained  on  board  the  DumU  to  the 
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■  insiu* e  and  the  iron  of  the  boiler  oonati  - 
tote  &  voltaic  element  which  decomposes  the  water 
»oJ  liberate*  oxygen  and  hydrogen.  The  oxygen 
forma  oxide  of  hoc,  which  oombinea  with  the  fatty 
arid*  mingled  with  the  feed  water,  ttm*  forming 
"  soap*  "  of  zinc  which,  coating  the  tube*  of  the 
boiler*,  prevent  the  adhesion  of  the  aalt*  left  by 
evaporation.  It  ia  eaay  then  to  brush  away  the 
fixed  nutter  on  the  tnt.ee  which  ia  in  a  mealy  state. 
Ai  to  the  hydrogen,  it  behave*  a*  MM.  Oernrx  and 
Doony  have  described  in  the  Annatct  dt  Chimn  it 
•it  rh  uir/'ie  for  IS75.  Ebullition  take*  plaoe  by 
evaporation  at  the  surface  of  a  gss,  whether  dia- 
*olved  in  the  liquid  or  clinging  to  the.  solid  envelope 
of  thecontaioiDg  vessel.  If  the gaai*  expelled  from 
noi'ing  wattr  the  latter  can  be  superheated  to  30 1  or 
I  i  Cent,  above  the  normal  boiling  point,  and  in 
such  a  rw  evaporation  only  take*  plaoe  at  the  sur- 
face. When  the  temperature  of  the  vapour  emitted 
corresponds  to  the  tension  which  equilibrate*  the 
rrreesrire  exercised  at  the  surface  of  the  liquid,  the 
ebullition  con  bo  started  at  will  by  introducing  a 
arsa  bobble  into  the  liquid.  Solid  bodies  operate  in 
tbe  same  way  by  reason  of  the  film  of  gas  adhering 
to  them.  When  by  long  boiling  all  the  gas  i*  ex- 
pelled, the  wafer  becomes  superheated,  and  thus  an 
element  of  danger  is  introduced.  Bat  by  the  em* 
ploymeut  of  zinc  in  the  boiler  a  constant  supply  of 
>ras  U  maintained,  and  all  danger  of  superheating  is 
•.voided.  The  hydrogen  not  only  »tart»  the  boding, 
but  keepe  it  up.  It  is,  however,  necessary  from 
ue  to  time  to  take  out  the  xiac  plates  from  the 
r  and  clean  from  them  the  suits  adhering  to 
.  else  the  galvanic  action  will  dwindle,  ami 
pe  i  h  «  ui  stop  al  together. 

M.  Franc  ia  of  opinio,  i  that  the  action  of  the  zinc 
is.  however,  not  ao  regular  as  theory  might  expect, 
an  i  adrocatr*  the  substitution  of  a  aura  and  constant 
in-  -hai.it- il  i-tin  under  the  form  of  a  moderate  but 
continuous  injection  of  warm  air  by  the  lower  part 
of  the  boiler,  or  better  still,  a  non-oxidlslng  gas. 
such  as  carbonic  add.  Thia  plan,  he  think*,  would 
produce  a  perfectly  regular  ebullition,  a  rapid  eva- 
poratiru.  a  saving  of  fuel,  and  freedom  from  risk. 
Superheating,  which  he  figuratively  calls  a  sleep  of 
the  liquid,  would  be  no  longer  possible.  The  car- 
bonic acid  con)  J  be  developed  by  the  combination  of 
carbonate  of  lime  aod  hydrochloric  acid.— -E»g\ ' ■ 


HYDRAI 


kULIC  MACHINERY-— IV-* 

By  Prof.  Pint. 

rno  farther  fa  miliaria*  you  with  the  idea,  let  us 
onsider  the  now  of  water  from  an  oriBc. 
1  you  will  ace  the  stream  line*  along  which 


water  flow*  ou'  of  the  orifice.  The  shapes  of  three 
stream  Imaa  will  depend  on  the  shape  and  position 
of  the  orifice. 

Now,  a  pound  of  water  at  A  is  at  atmospheric 
pressuri-,  aod  when  it  reaches  B  it  is  also  at 
atmospheric  pressure,  *o  that  it*  pressure  energy 
remains  the  same. 

Bat  at  A  it  baa  fallen  A  feet :  it  has  lost  A  foot- 
pounds of  potential  energy,  and  it  mast  therefore 
hs  re  gained  '  foot- pounds  of  kinetic  energy.  If 
r  is  its  velocity,  then  v'  ~  C4  tnuit  be  equal  to  A,  so 
that  r  may  be  calculsted  ;  hence  its  velocity  is  j  ust 
the  ssma  as  that  of  a  stone  which  had  fallen  freely 
frcra  A  to  B. 

(To  illustrate  thia  a  high  vessel  vis  shown,  from 
wbi-b,  it  different  level*  tube*  came  out,  ending  in 
•culcs,  throwing  jets  vertically  upwards  ] 

These  jets  do  not  rise  to  the  same  height,  because 
then-  ts  a  loss  of  energy  due  to  friction,  and  this 
friction  occurs  principally  at  the  nozzles.  If  the 
jet  reaches  within  a  distauee  Ai  of  the  level  of  still 
water  i.itido,  and  if  the  nozzle  is  the  depth  A  be- 
l)»  water  Uval,  then  if  wo  may  say  thut  all 
the  friction  occur*  at  the  nozzles,  A,  ~  A  ex- 
presses the  fractional  Ins*  a*  a  fraction  of  the 
•rhile  Luetic  energy  at  tho  nozzle. 

[This  calculation  was  made  for  different  levels  of 
"is  water  in  the  vessel,  and  gave  nearly  the  aame 
■  salt  in  every  case,  showing  that  the  frictional 
1  iss  of  energy  seemed  lu  be  proportional  to  the 
kinetic  energy  there.] 

There  is  very  little  friction  in  the  case  wo  aro 
sundering -and  we  have  a  very  simple  statement 
of  tho  velocity  at  B. 

Can  we  say  the  tsns  about  the  velocity  at  C  ? 
'--Mainly  not.     If  we  knew  the  pressure  energy 

ctores  eeUrwed 


at  0,  we  could  say  how  much  of  the  lost  potential 
energy  ha*  been  invested  in  this  shape,  and,  there  - 
fore,  now  much  ha*  been  inveated  in  the  shape  of 
kinetic  energy;  but  without  knowing  the  pressure 
at  C,  we  cannot  tell  what  ia  the  velocity  there- 
in thia  subject  of  flowing  water  there  are  more 
misleading  hypotheses,  doe  to  perverted  ingenuity, 
than  in  almost  any  other,  and,  unfortunately,  the 
logical  conclusions  drawn  from  these  hypotheses, 
when  known  to  be  untrue,  are  aaid  to  be  the  state- 
ments of  theory  as  opposed  to  practice.  You  often 
hear  the  statement ;  the  theoretical  velocity  at  an 
orifice  is  the  Telocity  which  the  water  would  have 
acquired  if  it  had  fallen  freely,  as  in  a  vacuum, 
from  still  water  level,  whereas  it  is  evident  that 
we  cannot  tell  the  velocity  at  any  point  in  the  jet, 
unless  we  know  the  pressure  there,  and  we  only 
know  tho  pressure,  on  the  very  outside  of  the 

Jot- 
Now,  although  we  do  not  know  the  pressure  or 
velocity  at  every  point  of  water  flowing  from  an 
orifice,  the  studies  of  Professor  Jamas  Thomson 
enable  us  to  make  certain  important  statements 
which  agree  with  experiment.  One  of  these  is 
thls:- 

When  frictionless  liquid  flows  from  two  similar 
vessels  through  simitar  orifices  similarly  situated 
with  regard  to  free  water  level,  the  lines  of  flow 
are  exactly  of  similar  shape;  the  velocities  at 
similar  points  are  exactly  as  the  square  root*  of  the 
dimensions  of  the  vessels,  and  the  total  quantities 
of  liquid  which  Sow  are  proportional  to  the  square 
roots  of  the  fifth  power*  of  the  dimensions. 

Thus,  if  we  bavo  water  flowing  similarly  from 
three  similar  vessels,  all  made  from  the  same  draw- 
ings, bat  to  different  scales — say -one  1ft.,  another 
4ft.,  and  another  9ft-  deep — the  velocities  at  similar 
points  are  as  1  to  2  to  3,  and  the  quantities  of 
liquid  flowing  from  the  three  vessels  are  as  1  :  N : 
243 I  tho*  we  are  quite  *ure  that  243  time*  as  mnc-< 
1-quid  flows  from  the  third  vessel  as  from  tha 
first 


'.for*  the  3*4 sty  of  Art.. 


notch)  in  a  wooden  board  with  sharp  edges.  In 
deed,  I  enter  to  have  the  edges  of  the  notch  made 
of  metal,  so  that  I  shall  be  sure  they  are  straight 
and  sharp.  Measure  the  height  of  the  still  water 
in  the  dam  above  the  lowest  point  of  the  notch 
(D).  This  one  measurement  telle  me  how  much 
water  is  tumbling  over.  For  I  know  that,  suppose 
there  is  rather  a  drought  one  day,  and  a  shows  the 
appearance  of  the  notch ;  and  on  another,  a  rainy 
day,  A  show*  it*  appearance,  you  will  obaerve  that 
the  orifices  through  which  the  water  ia  flowing  are 
aimilar,  and  similarly  situated  with  regard  to  the 
still  water  level ;  and  Thomson's  theory  enables 
me  to  sey,  that  if  on  one  day  the  height  is  1ft.,  and 
on  another  it  is  4ft.,  then  32  times  as  much  water 
comes  over  on  the  second  day  as  on  the  first.  The 
flow  of  water  is  exactly  proportional  to  the  square 
root  of  the  fifth  power  ef  the  height  D  A. 

Now,  Thompson  measured  very  accurately  how 
much  water  is  flowing  when  the  height  is  lit .  and 
he  found  it  to  he  2  -64  cubic  feet  per  second.  Hence 
we  have  the  role ;  measure  the  height  T)  A,  at 
any  instant,  in  feet ;  raise  thia  to  the  fifth  power, 
and  extract  the  square  root,  and  multiply  by  2  64, 
and  you  know  how  much  water  i*  flowing  in  cubic 
feet  per  second 

If  we  know  the  cubic  feet  of  water  flowing  per 
second,  we  know  the  weight  of  the  water,  since  a 
cubic  feet  of  water  weigh*  02  31b.,  and  the  weight 
of  water,  multiplied  by  the  number  of  feet  through 
which  we  oan  let  it  fall,  tell*  na  the  foot  pounda 
per  second  -the  available  power  nf  the  stream.  The 
foot-pounds  per  minute,  divided  by  33,000,  is,  a* 
you  all  know,  the  horse- power  of  the  stream. 

{To  he  evntimtti.) 


la  Tinfoil  — A  drop  of 
concentrated  acetic  acid  I*  let  fall  upon  the  ins- 
pected leaf,  and  a  drop  of  aolution  of  potassium 
Iodide  is  added.    If  there  is  lead  present  there  is 

»  a  yellowish  spot 


of  lead  iodide.  Kopp 
examined  with  sulphuric  acid 
the  spot  remains  white,  but  if 
is  formed  a  black  spot. 


leaf  to  be 

tm  ia  pore 


SCIENTinC  NEW8. 

"TMIUEE  Danl->htCirrul&r»  have  boon  issued  in 
X  rapid  auneeeeirin.  No.  58  give*  elements  and 
ephemerl*  of  Barnsrd'g  onset  calculated  bv  Dr. 

Oppenbeim.  T  as  1882.  Nov.  12-0497  Berlin 
M.T.  :  xr  -  53253°  38'  14"  ;  Q=249°  8'  24"  ;  i  95" 
30'  35";  log.  //  9  9844C  The  ephemerie  for  the 
following  days  may  be  useful ;  it  ia  for  Berlin 
midnight: 

K.A.  8  Dee. 

(Jet.  6  Hh.  10m.  lr«.  8'  6fl' 


B 
10 

I.' 


B  Id 
8  M 
8  30 


IX  ll'et 
16  43-3 
IS  K3 


The  Scltnt*  n  Speoiel  Circular  No.  2-'> 

give*  the  element*  telegraphed  to  Lord  Craw- 
ford (eee  p.  86)  which  require  correction  as 
piloted  in  tho  "Scientific  News"  last  week. 
The  inclination  of  orbit  ahould  be  83*  20',  and 
perihelion  distauee  1-2012.  The  comet  whs 
discovered  by  Mr.  Barnard  at  16h.  31m.,  Sep-, 
li,  Nashville  M.T. 

Dun  Echt  Circular  No.  59  gives  Mr.  Chandler's 
approximate  elements  of  too  grout  comet,  th» 
orbit  of  which  resembles  that  of  Comet  I.  1880. 
closely.  T  •»  1882,  Sept.  17  38  G .M.T.  sr  —  Q 
GO' 45';  Li  342"  29';  i"  140°  17':  log.?  7  54407.  Dr. 
Copelana  says  in  Circular  No.  CO  that  on  Sept. 
29  the  comet  was  found  at  Dun  Echt  almont. 
exactly  in  the  plaoe  given  by  Mr.  Chandler's 
elements.  Ho  baa  computed  an  < 
which  wo  take  t*!e  following :  — 
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This  comet  U]  visible  in  clear  atmospheres  with 
the  naked  eye  about  an  hoar  before  sunrise,  and 
has  been  seen  in  many  parts  of  Europe.  It  is 
increasing  in  brillianoy.  Mr.  W.  F.  Denning 
writes  that  the  comet  was  seen  at  Bristol  en 
Oct.  1,  16h.  45m.  to  17b.  30m.  The  nncleus 
was  nearly  as  blight  as  a  star  of  tho  first  magni- 
tude, and  the  tail  fully  10°  long.  A  ocrre- 
spondent  writes  from  Helmaley  that  tho  tail 
was  plainly  visible  to  the  naked  aye  above  tho 
south-east  horizon  at  5  a.m.  the  other  day. 


Dr.  J.  rilisa,  at  Vienna,  discovered 

ou  tho  10th  ult.    It  is  No.  231  to 

the  | 

by  him. 

The  death  is  announced,  on  the  25th  ult,  of 
Dr.  D.  Van  Mouckhoven,  on  hi*  48th  birth- 
day. 

We  have  received  the  prospectu*  of  tho 
Popular  Evening  Classes  at  Anderson's  College, 
GUsgow.  The  work  in  connection  with  the 
"Young"  Chair  of  Technical  C  hernia  try  ap- 
pears to  be  well  osrried  out,  and  is  under  the 
care  of  Prof.  E.  J.  Mills. 

Prof.  8.  P.  Th(  mpson,  writing  to  the  lisset, 
describes  the  trial  uip  of  the  iUctricity,  a 
launch  propelled  by  a  screw  actuated  by  an 
electro-motor,  the  current  for  whioh  was  sup- 
plied br  storage  batteries  of  theSellon-Volckmar 
type.  The  launch  is  26ft,  long,  about  5ft.  wide, 
and  draws  about  2ft.  of  water— (he  propeller 
beiog  about  22io.  in  diameter.  She  csrnea  15 
storage  bit -tries,  each  about  lOin.  cube,  amid  to 
be  capable  i  f  mpplying  four  horso-piwer  for 
six  hours.  The  ac>  insulators  have  an  E.M.F. 
of  90  volts,  and  during  the  run  tbe  current 
through  each  machine  was  steadily  insintai.  cd 
at  24  amperes.  According  to  Prof.  S.  P. 
Thompson,  tbe  speed  was  about  eight  k 
hour  astainst  the  side,  while  the  return 
from  London  Bridge  to  '. 
pliahedin21  minuts*. 

At  the  Munich  Electrical  Exhibition,  M. 
Dcprr  z  worka  a  plough  by  moans  of  electricity, 
tbe  current  being  transmitted  over  a  distance  ui 
about  40  miles.  Some  of  the  power  is,  however, 
obtained  from  tho  falls  of  Hirschau,  about  throe 
miles  from  the  Exhibition. 

The  Session 


n  of  the  Liverpool  Literary  and 
Society  was  opened  by  the  presi- 
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,  Mr.  E.  Davica,  F.C.S.,  who  delivered  an 
i  on  the  "Unity  of  Llfo." 

When,  by  long  boiling,  all  trace  ol  air  hap 
disappeared  from  water  in  a  steam-boiler,  super- 
heating may  occur,  with  the  danger  of  explosion. 
The  gulvanio  action  of  plates  of  zinc  in  the 
liquid,  giving  hydrogen,  should  tbcorctii ally 
maintain  boiling.  For  this  they  must  at  least 
be  carefully  clean  ted  at  short  intervals.  M. 
Tn  vo  thinks  farther  action  ii  necessary  in  the 
French  navy  for  prevention  of  explosions,  and 
he  advises  the  moderate  but  continuous  injection 
of  hot  air,  or,  better,  of  a  nun- oxidising  gas, 
much  as  carbonic  acid,  at  the  bottom  of  the 
boiler.  This  eeoores  more  rapid  vaporisttion, 
better  economy  of  fuel,  and  greater  security. 
The  superheating,  which  may  be  conceived  as  a 
kind  of  sleep  of  the  liquid,  is  rendered  Impos- 
sible by  the  constant  arousing  referred  to. 

In  Vienna,  soma  swallows  lately  built  their 
nest  in  the  month  of  a  horse— a  bronze  horse, 
indeed!  which  is  in  a  galloping  attitude.  It  Is 
that  of  a  statue  of  Arohduke  Charles,  erected  in 
1860,  before  the  imperial  palace.  An  Alaatian 
journal  states  that  at  Eguichem  certain  sparrows 
'ly  ehoee  a  pillar-box  for  their  domicile  ; 
.  at  WattwiUer,  the  wheel  of  a  gun  ;  and 


10  wheel  of  a  gun  ^  an 


It  is  now  stated  that  the  power  transmitted  from 
a  distance  will  be  partly  from  the  Munich  Poly- 
teohnikum,  partly  from  the  Hiraehau,  6km. 
distant ;  but  an  attempt  will  also  be  made  to 
utilise  through  a  single  telegraph  wi'e  the  power 
of  the  Mieebach,  60km.  distant  This  experi- 
ment is  expected  to  prove  that  the  coals  of  the 
Upper  Bavarian  mines,  instead  of  being  brought 
to  Munich,  may  be  burnt  in  place,  and  their 
power  brought  to  the  town  by  electricity.  Inter 
aim,  a  chapel  in  the  palace  will  he  lit  elec- 
trically, and  various  methods  of  (electric)  light- 
ing of  schoolrooms,  and  rooms  in  which  litho- 
graphers, draughtsmen,  4c,  work,  will  be 
exhibited.  A  loud-speaking  telephone,  shown 
for  the  first  time,  will  enable  an  entire  audience 
in  a  hall  to  hear  a  concert  piece  executed  in 
the  English  cafe.  A  telephone  will  he  connected 
with  the  telegraph  line  (100km.)  to  Oberaav 
mergau  (for  music,  not  Pacsion  plays).  In  several 
separate  chambers  persons  will  have  an  oppor- 
tunity of  hearing  the  operas  of  the  Royal  Court 
Theatre,  the  operetta*  of  the  theatre  in  the 
Gartner  Platz, 


rail. 

We  lately  referred  to  a  proposal  to  stir  np  the 
silt  near  the  mouth  of  tho  Mt*si*sippt  with  a  aeries 
of  moving  wheels,  so  that  the  current  might 
carry  it  away.  At  the  mouth  of  the  Columbia 
River,  tho  channel  recently  required  deepening. 
A  steam  oollier  was  moored  on  the  bar,  bow  up 
stream,  tho  stern  at  the  lower  edge  of  the  bar, 
and  loaded  so  that  the  keel  touched  the  bottom. 
The  propeller  wa«  set  in  action,  and  in  eighteen 
hours' work  a  channel  1,000ft.  long  and  l*>"ft. 
wide  was  deepened  from  a  maximum  of  18ft.  to 
from  22ft.  to  24ft.  After  finishing  the  obannel 
through  that  bar,  the  steamer  was  to  be  taken 
to  Walker's  Island  for  a  similar  work.  It  may 
be  mentioned  that  the  rand  of  the  bar  is  very 
clean  and  light,  and  the  current  of  the  liver  runs 
two  miles  per  hour  at  ebb,  and  three  at  flood 
tide.  Mr.  Prescotf,  man»ger  of  the  Oregon 
Railway  and  Navigation  Company,  speak* 
enthusiastically  of  the  am-ceas  of  the  experiment, 
which  he  regards  as  having  solved  the  problem 
of  keeping  the  river  clear  of  obstructions,  and 
at  a  nominal  cost. 

At  a  Bavarian  exhibition  in  Kurnburg  lately, 
there  was  shown,  from  Noell'a  waggon  manu- 
factory at  Wunxburg,  a  tram-car  which  doe* 
not  rtquire  switch  and  aiding  on  meeting  another 
car.  The  car  is  kept  on  tho  rails  by  moans  of  a 
fifth  wheel  in  front  of  the  others,  and  catching 
in  a  groove  between  tho  rails.  The  guide-wheel 
is  set  in  a  triangular  frame  on  the  fore  axlo, 
and  when  the  driver  raises  thia  the  car  readily 
leaves  the  raili,  and  may  bo  drawn  over  the 
street- pavement  in  sny  direction.  Such  cars 
have  been  successfully  used  in  Hamburg  and 
Lisbon.  Of  course,  the  leaving  the  rails  in- 
volves greater  strain  for  the  horses  ;  but  thia  is 
only  temporary,  and  without  serious  incon- 
venience. 

Let  Monde*  indicates  as  a  real  progress  in  per- 
the  employment  of  alumina  by  M. 
(Paris)  in  connection  with  that  art. 
From  a  medical  point  of  view,  pure  alumina 
is  the  most  wholesome  and  beneficial  of  the  sub- 
stance* that  have  been  used  in  perfumery.  It 
is  not  a  caustic,  like  potash  and  soda,  which 
enter  into  the  composition  of  toilet  soaps  ;  hut 
it  is  a  neutral,  unotuous,  inalterable  substance, 
sweetening  and  refreshing  the  skin.  Moat 
medical  men  in  Germany  now  use  it  as  a  medica- 
ment. It  associates  easily  with  all  products  of 
perfumery,  oommunicatiug  to  them  its  virtues. 
M.  lion  amy  thus  skilfully  prepare!  glyoerine, 
toilet  vinegar,  dentifrices,  lotions,  cold  cream, 
pomade,  rice-powder,  &o. 

The  Electrical  Exhibition  at  Munich,  opened 
last  month,  apptsrs  to  bo  a  product  of  large 
enterprise,  and  present*  many  attractive  features. 
The  building  (Crystal  Palace)  is  nf  oblong, 
cruciform  shape.  At  in  the  Pari*  Exhibition, 
the  steam -motors  are  all  arranged  on  one  aide 
(the  southern  front  of  the  east  wing),  and  the 
electric  machines  in  the  gallery  in  front.  The 
theatre  occupies  the  middle  of  that  wing,  and 
the  exhibition  of  paintings  that  of  the  other. 
la  Lumuhre  EUetriqneoi  9th  8ept.  gives  a  view 
and  plan  of  the  palace,  with  a  plan  of  the  town. 


lu  tho  theatre  the  testing  of  the  regnlability  of  the 
incandescent  light  for  different  parts  of  the  stage 
(according  to  Edison's  method)  will  be  of  special 
interest.  In  tho  agricultural  division  a  complete 
dairy  will  be  worked  electrically,  and  experi- 
ments will  bo  made  as  to  the  growth  of  plants, 
both  in  the  electric  light,  and  where  electric 
currents  are  introduced  into  the  layer  of  " 
Tho  exhibition,  it  is  known,  will  not ' 
to  the  precincts  of  the  palace  ;  the  streets  will 
be  experimentally  lit ;  locomotives  carrying 
lectric  lights  will  make  trip*  on  the  railway 


LETTERS  TO  THE  EDIT0E. 


[  W*  do  not  hold  evrtttw*  r**jMmHh(*  foe  tX*  ^pimiomi  of 
mr  cr+rerpimdenU.  The  Editor  respect/*!!?  r*q***U  thai  el 
m.»KtVw»i  *WJ  b*  ..rate,  up  ai  oriettp  as  poonUe.) 

Att  c*mm*«ir*tums  AmJh*  mddrewi  to  U«  atom  oj  Hot 


In  order  to  facilitate  re/ere*e*m  C<rrr**psmde»U,  vken 
•pealnno  of  anp  Letter  previovrfv  imserinl,  trill  obitpt  bp 
mentis****  tkt  number  oj  Utf  Letier,  as  tveli  am  the  pmp*  on 
wmicJt  u  i 


*'  I  would  hare  ereTTOPe  writ*  what  h*  know*,  and  aa 
ranch  hj  be  know*,  but  no  mare  ;  and  that  not  in  thia 
only,  but  in  all  other  rabjeeta :  Far  each  a  person  may 
bare  some  particular  knowledge  and  exprrircMM  of  the 
nature  of  such  a  person  er  such  a  fountain,  that  aa  to 
other  things,  knows  do  more  than  what  t%  txybody  doea, 
and  yet,  to  keep  a  clutter  with  thia  little  pittance  of 
will  undertake  to  writ*?  the  whole  body  of  phyatcka  :  ■ 
from  whence  groat  inoonT 
—J/oafaipa**!  Sooapi. 


OF  A  COMET  COSMIC  AL 
LYBA  HKBSOEEL'8 


Novelties  in  the  construction  of  tables  are  the 
object  of  an  International  cmnpetition  and 
special  exhibition  projected  by  the  Lower  Aus- 
trian Gewerbe-verein  in  Vienna.  Silver  and 
bronze  medals  arc  offered  for  telescopic  dining- 
tables,  folding- tables,  card*tables,  simple  tea- 
tables,  writing-tables,  toilet- tablos,  tnodts  of 
connecting  top  and  legs,  Sro.  Applications 
must  be  made  before  1st  November,  and  the 
exhibition  will  bo  held  in  the  first  quarter  of 
next  year. 

A  remarkable  report,  recently  published,  on 
the  material  of  railways,  at  tho  Fati*  Exhihi- 
tionof  1878,  states  that  the  six  great  French 
railway  companies  required  in  1877,  for  the 
maintenance  and  rrpttr  of  their  lines,  about 
2  503,000  wooden  sleepers.  This  enotmoua 
figure  represents  93  sleepers  per  kilometre,  and 
more  than  7,000  sleepers  p*r  day.  Sapposing 
that  a  tree  yields,  on  an  average,  ten  sleepers 
(this  is  small  for  the  beech,  and  too  much  for 
the  oak),  then,  from  1877  till  now,  more  than 
700  fine  trees  must  have  been  cut  down  daily 
for  tho  maintenance  of  tho  French  railway 
system.  When  the  system  will  be  oomplete, 
this  figure  may  bo  expected  to  have  risen  to 
1,000  trees  a  day.  To  this  enormous  consump- 
tion of  wood  has  to  b»  added  that  required  for 
maintenance  of  rolling  material,  which  is 
estimated  for  1877  and  near  years,  at  about 
140,000  oubia  metres  of  wood  on  an  average,  | 
per  annum.  Lastly,  it  may  be  expected,  that  in 
10  or  1A  years  from  1877,  the  construction  of 
20,000  kilometres  of  new  lines  will  require  the 
supply  of  about  20  million  new  sleepers.  Thus, 
the  reporter  has  reason  for  assuming  that  rail- 
ways must  bo  regarded  as  the  largest  consumers 
of  the  wood  of  a  eonntry.  The  importance 
attaching  to  the  question  of  metallic  sleepers  is 
proved  by  the  above  figuroa. 

One  of  the  most  recent  noveltiea  on  railways 
is  a  dancing- car.  This  was  lately  arranged  on 
the  Chicago,  Milwaukee,  and  8t.  Paul  Railway, 
for  a  company  of  St.  Louis  excursionists,  who 
engaged  in  the  dance,  even  when  the  train  was 
running  40.  miles  an  hour.  This  ball-car  was  a 
spacious  luggage- ran,  60ft.  long  and  15ft. 
broad.  The  floor  was  carpeted,  the  sides 
elegantly  painted,  and  decorated  with  pictures, 
banners  and  garlands.  The  orchestra  was 
composed  of  eight  performers,  and  refreshments 
were  handed  round  every  hour. 

With  the  current  of  a  Holtz  machine,  Signer 
Govt  has  recently  been  able  to  decomposes  water, 
getting,  in  three  minutes,  loo.  of  explosive 
mixture,  to  set  a  Froment  siren  in  vibration, 
produce  magnetic  spectra,  get  bright  sparks 
by  interrupting  the  current  with  a  steel  file, 
generate  an  aro  between  two  small  carbons,  and 
work  a  Ruhmkorfl  ooil  and  Geissler  tube. 


ALTITUDES  -  LEiENDAKY 
NOMY. 

[•20  )00,1  -I  ax  sorry  to  find  that  your  engraver, 
l  y  the  omission  of  four  small  letters  in  the  upper 
part  of  Fig.  5  (p.  49)  has  rendered  the  context 
quite  unintelligible.    May  I,  then,  ask  for  tho  re- 

bV  myTcad3  ^insert"  the 


letters  from  it  in  tbe  original  diagram  I  I  may 
further  add  that  the  same  engraver  would  appear 
to  have  evolved  an  inverted  _\  from  the  depths  of 
his  moral  consciousness  to  the  right  of  tbe  r,  which 
appears  at  the  right  hand  bottom  part  of  tbe 
figure.  Assuredly  this  was  not  in  my  original 
sketch. 

For  another  slip  I  fear  that  I  am  myself  respon- 
sible, as  I  seem  to  have  written  "seven"  minutee 
on  line  43  of  column  1,  p.  60,  when  I  meant  six.  Aa 
a  matter  of  fact,  tbe  duration  of  total  phase  of  tho 
1808  eclipse,  at  the  most  easterly  point  of  the  Indian 
continent,  where  it  was  central,  was  about  5m.  60s. 

In  reply  to  "J.  H.  H."  (letter  20441,  p.  66),  it 
would  sppear  that  recent  measures  of  .  Arietis  tend 
to  show  that  the  components  nf  that  star  arc  closing 
rather  than  separating.  In  1876  00  Doberek  found 
their  distance  to  he  1*52".  A  year  afterwards 
Schiaparclli  made  it  11?  ,  while  Mr.  Seebrnke,  at 
ltugby,  in  1880  OS,  measured  it  as  I  14  ;  in  1880  06, 
0  97  ;  and  in  1880  07,  I  09".  That  this,  however, 
is  by  no  means  an  easy  star  to  measure  is,  I  think , 
shown  by  the  curiously  discrepant  results  arrived  at 
by  the  long  string  of  observers  quoted  in  Crowley, 
Gledhill,  and  Wilson's  classical  "  Handbook."  As 


I  can  myself  just  divide  it  at  present,  at 
of  the  finest  vision,  with  a  l,iu.  object-glass,  I 
suspect  that  the  distance  might  be  represented  at 
thia  moment  as  1  1  without  much  chance  of  error, 
either  in  defect  or  excess. 

Apart  from  the  fact  that  our  Editor  would  moat 
assuredly  refuse,  point  blank,  to  nil  several  columns 
of  the  Esouaa  Mkcu  attic  with  the  mere  dates  of 
New  and  Full  Moons  for  19  years!  the  Metonic 
Cycle  of  which  "Bex"  speaks  in  query  48011, 
p.  74,  would  be  of  no  use  to  him  or  anybody  else 
in  the  prediction  of  eclipses.  It  is  employed  for 
the  purpose  of  fixing  the  Ecclesiastical  Easter,  and 
in  such  use  supplies  an  instructive  illustration  of 
the  manner  in  which  a  physical  pbcunmc-non  has 
been  perverted  for  the  perpetuation  of  a  piece  of 
monkish  foolery.  The  fact  is  that  "Bex"  (like 
a  good  many  o'her  people  before  him),  ia  confusing 
the  Metonic  Cycle  with  tho  Saros,  by  the  aid  of 
which  eclipses  really  can  be  predicted.  This  was 
discovered  by  the  Chalda>ant,  and  may  be  thus 
explained  :  2. '3  Lunations  =  6585  324  days,  •.«., 
IB  yosrs  +  10  tor  II,  according  to  leap-year)  days, 
7h-  41m.   Eclipses,  of  course,  only  occur  when  the 
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Moon  i*  in,  or  near,  one  of  her  Nodes,  and as  (from 
the  motion  of  the  Nodo  itself)  a  undieal  month,  or 

27  212  days,  while  the  average  time  from  one  Now 
Moon  to  the  next  i»  2U  531  day*,  it  will  be  seen  that 
2i'l  nodical  months  will  only  exceed  22-3  lunations 
by  about  three-quarters  of  an  hour.  Thut,  at  the 
end  of  this  period,  the  Sun,  the  Moon,  and  the 
Lunar  Nodes  will  all  return  neatly  to  the  same 
petition  ;  so  that  Eclipses  will  recur  in  the  tame 
order  and  magnitude,  but  not  at  the  name  time  of 
(on  account  of  the  odd  7b.  Urn.).  So  that  an 
visible,  aay.  at  Greenwich  IS  yean  ago, 
t  bo  visible  there  thia  year,  from  ita  hap- 
pening at  a  different  hour.  A  period  of  6o9 
Lunation*  supplies  us  with  an  even  moro  accurate 
Sam,  .till. 

It  is  not  tstt  rasv  to  explain  to  "  Orion  "  (query 
480  W,  p.  75)  h  ow  Mr.  Gill  main  his  observstions 
at  Ascension,  without  the  aid  of  illustrations  ;  but 
I  will  do  my  best  to  make  the  matter  intelligible. 
Mars  being,  during  his  opposition  of  1877,  very 
near  to  the  earth,  would  of  course  be  considerably 
displaced  in  the  sky,  by  being  viewed  from  two 
stations  at,  say,  the  opposite  extremities  of  the 
earth's  diameter.  Thus,  referring  )o  Fig.  2  in  my 
paper  on  "The  Coming  Transit  of  Venus"  ou  p.  1, 
we  may  call  V  Mara,  and  V  and  S,  two  tixe  I  stars, 
at  a  (practically)  infinite  distance.  Then  while  an 
observer  at  \V  would  see  Mars  covering  the  star 
V,  another  one  at  E  would  see  the  planet  super- 
posed on  S  ;  and  the  oeuum  of  the  angle  E  V  W 
V  V  8,  combined  with  a  knowledge  of  the  dis- 
tance E  W,  would  cneMe  us  to  determine  at  once 
the  lengths  of  E  V  or  W  V.  A  little  consideration 
will,  however,  show  that  if  the  man  at  W  will  only 
stand  still,  the  mere  rotation  of  the  earth  will  in 
>  bring  him  to  E.,  aud  effect  'ho  requisite  dW- 
nt  of  Mars  in  the  sky.  Of  course  both  the 
d  Mars  will  move  in  the  interval,  but  the 
■  of  their  motiou  is  so  accurately  calculable 
that  we  may  consider  for  our  present  purpusn  thut 
we  have  only  to  deal  with  the  earth's  axial  rota- 
tion, and  to  determine  the  amount  of  that.  What 
Mr.  tj ill  did,  then,  was  to  measure,  by  the  aid  of  a 
beuometer,  the  distance  of  M  u».  soon  after  be  hail 
risen  in  the  East,  from  certain  well  determined 
neighbouring  stars ;  and  to  repeat  thia  observation 
as  the  planet  was  approaching  the  western  horizon. 
Hia  mass  of  observations  has  been  most  elaborately 
reduced  and  discussed,  with  the  result  that  be 
determine*  tho  Solar  parallax  to  be  8  78  ,  aa  against 
the  value  8  85"  obtained  from  the  observations  of 
the  transit  of  Venus  in  1871. 

Iam,  I  am  sorry  to  snv,  ignorant  of  Ferguson's 
table  for  calculating  New  and  Full  Mo- -in,  to 
which  "Virgo"  rtfers  in  query  4SOS1  (p.  75).  1 
do  not  possess  Ferguson's  book,  nor  have  I  accent 
to  it  at  the  place  where  I  write.  "Virgo"  can, 
however,  easily  satisfy  himself  (or  herself),  aa  to 
the  trust  wort  hineas  of  these  tables,  by  computing 
from  them  the  times  of  New  or  Full  Moon  for  any 
selected  month  in  the  present  year,  and  comparing 
the  results  with  those  given  in  your  Monthly 
"Astronomical  Notes."  I  must,  in  fairness  add, 
that  the  Lunar  Theory  has  been  very  greatly  im- 
proved indeed  since  Ferguson's  time  ;  and  that  I 
should  hence  expect,  a  priori,  that  his  figures 
would  require  correction.  Certainly  those  would 
for  the  minor  corrections,  if  he  gives  such ;  of 
which  though,  I  am,  of  course,  ignorant.  1  kno  w 
of  no  modern  tables  of  the  samo  kind  as  Ferguson's 
moat  almost  certainly)  be. 

If  I  may  be  pardoned  for  the  employment  of  a 
not  over-refined  colloquialism,  a  certain  Mr.  Kow- 
land  Hamilton  wosdd  seem  rather  to  have  "  put 
bis  foot  in  it,"  in  connection  with  the  Endowment 
of  Research,  at  the  Social  Science  Congress  at  Not- 
tingham on  the  22nd  ult.  His  flaming  paper,  in 
which  he  gravely  propounded  the  dogma  that  "  Aa 
regarded  the  endowment  of  the  more  special  forms 
of  research,  as  more  commonly  understood.  .  . 
there  was  hardly  any  limit  which  it  was  desirable 
to  assign  to  it,"  Ac. ,  was  very  summarily  dealt  with, 
indeed,  by  those  who  succeeded  him.  Certainly,  the 
weighty  words  of  the  ltev.  J.  F.  MacCallan,  one 
of  the  Honorary  Local  Secretaries,  and  of  Mr. 
Walter  Wren,  the  famous  Civil  Service  "  Coach." 
deserve  all  the  prominence  that  reiteration  can 
artve  them-  Mr.  MacCallan  "  held  that  discovery 
was  promoted,  not  by  endowment  but  by  en- 
thusiasm," and  that  "endowment  would  give  rise 
to  jealousy,  and  would  not  comport  with  the 
feelings  of  scientific  men."  Mr.  Wren  said  that 
"  What  they  wanted  was  reward  for  something 
done,  and  not  payment  for  something  yet  to  be 
done.  This  agitation  was  a  new  form  of  alms- 
bagging  or  charity-hunting,  and  endowment  would 
autnply  open  the  door  to  jobbery  on  the  most 
gigantic  scale."  Truly,  the  impartial  outsider 
hsaa  only  to  study  the  list  of  Scientific  cadgers 
nod  Micawbers  of  Science,  who  are  alone  clamour- 
u»g  for  "the  Endowment  of  Research,"  to  be  at 
once  convinced  that  Mesars.  MacCallan  and  Wren 
simply  spoke  the  bald  and  literal  truth  in  the 
'  i  they  made  at  the  conclusion  of  Mr.  Hi  mil 


Concurrentlr  with  "C.  P.  S.'s"  marvellous 
latter  to  the  .Scottman.  to  which  you  refer  in  your 
"  Scientific  News,"  on  p.  87,  comes  an  intimatiou 
(in  that  equally  marvellous  specimen  of  journalism, 
lirittih  ltriulj  that  "the  next  expressly  God-ap- 
pointed date  marked  upon  the  Great  Pyramid  was 
August  and  September,  18S2  "  Well,  August 
has  passed  and  September  has  practically  ended 
(I  am  writing  these  tinea  on  Michaelmas-day), 
and  nothing  has  happened  yet.  I  am  afraid  that 
the  Anglo- Israelites  will  decline  to  accept  the 
Comet  aa  a  fulfilment  of  this  particular  portion  of 
their  sermon  m  stone,  even  should  it  produce  those 
terrific  results  dimly  adumbrated  by  the  Arch- 
Pyrsmidslist  himself.  Possibly,  though,  we  shall 
find  (not  for  the  first  time)  that  either  the  Pyramid 
or  ita  interpreters  are  not  absolutely  infallible. 
Besides,  if  nothing  does  happen  it  ought  to  have 
happened— which  answers  all  the  purpose. 

Writing  this  away  from  home,  I  cannot  go  into 
any  detail  with  reference  to  query  48074  (p.  9B) . 
but  I  may  just  say  that  the  nodes  of  the  Equator 
must  have  travelled  between  20s  and  27"  back- 
wards on  the  Ecliptic  since  the  time  that  Ovid 
wrote.  Of  course,  this  shifts  the  place  of  the 
Celeatial  Equator  upon  the  sphere  of  Stars,  so  that 
the  Sun  would  be  in  a  different  constellation  at 
present  at  any  given  season  to  that  which  he  occu- 
pied at  the  beginning  of  the  Christian  era. 

»  O.  L."  may  read  Coleuao's  "  Arithmetic,"  the 
first  four  and  the  sixth  book  of  Euclid,  Hunter's 
little  book  on  "  Plane  Trigonometry"  in  G1e;g's 
School  Series,  and  then  Tudhunter,  both  on  Plane 
and  Spherical  Trigonometry,  and  Ganot's  "  Phy- 
sics," for  his  ro'  chanics  and  optics,  lie  will  then 
be  fairly  furnished  for  an  attack  upon  Sir  John 
Htrachel's  admirable  book.  He  will,  however, 
find  somo  portions  of  it  beyond  bim  after  the 
acquisition  of  this  preliminary  knowledge  ;  but  its 
acquirement  will  teach  him  in  what  direction  to 
look  for  further  information.  Drew's  "  Astro- 
nomy," it  it  be  still  in  print,  forms  a  pleasant  in- 
troduction te  the  "Outlines "  ;  but  evm  this  pre- 
supposes the  possession  of  some  rudimentary  mathe- 
matics. 

Aa  I  have  juatsaid  above,  I  am  wri'ing  this  away 
from  home,  and  have  not  my  XXXIlnd  volume 
of  the  ExuLlsn  MKCiume  he  refers  to;  but  the 
formulas  given  iu  query  tSu'jo  p.  fH,  by  "Rolnepuis, 
Souri  je  suis,"  looks  like  Gauss's,  which  I  do  not 
DM  myself.  Of  course,  "  }•  interval  "  means 
^-interval  In  are.  To  find  the  ooaeo  of  Ih.  Mm. 
might  well  puzzle  the  incipient  user  of  trigono- 
metrical tiblee;  but  the  coaec  of  ita  equivalent, 
KJ  45 .  is  found  at  once  to  bo  0  5158931.  Time  is 
invariably  reduced  to  arc  by  multiplying  by  15. 
Thus  1  hour  as  15°,  lm.  =  IV,  1  sec-  =  151'', 


aud  so  on. 


_,     interval  ,      ,  ,    ,  , 

The  .  is,  of  course,  a  decimal 

4  it  hours 


to  be  obtained  by  performing  the  division  indi- 
cated. In  this  case,  obviously  both  divisor  and 
dividend  oust  bo  of  the  same  denomination :  so  we 
may  leave  them  both  in  time,  there  being  no  object 
in  turning  them  into  arc  for  this  purpose. 

"Spies"  (query  43111,  p.  99)  will  find  a  large 
amount  of  information  on  the  subject  of  legendary 
astronomy  iu  Blake'a  "  Astronomical  Myths,"  pub- 
lished by  MacmiUan. 
A  Fellow  of  the  Royal 


ASTRONOMICAL. 

[20591-1-1  ax  glad  to  see  that  "F.R.C.S." 
(letter  20542,  No.  913,  p.  Co  of  the  Esousn 
Mll-.ia.vii:  .  has  found,  as  myself,  that  p<  BoOtia 
has  been,  during  the  last  season,  a  much  easier 
object  than  n  Coronas.  Would  he  kindly  say  what 
he  has  been  able  to  do  with  this  last  object,  using 
his  full  aperture  <  I  am  sorry  I  have  no  sketch  of 
the  star  near  the  annular  nebula  in  Lyra.  When 
the  moon  is  no  longer  an  obataclo  to  looking  for  faint 
stars,  1  will  try  what  I  can  do  ,  hut,  nol  o  innately, 
at  present,  my  silver  is  old,  and  cannot  give  that 
fulness  of  light  the  mirror  ia  capable  of. 

My  best  thanks  to  T.  E.  Espin  for  hit  prompt 
answer  (letter  20643)  :  I  will  look  at  those  stars 
again.  The  very  evening  I  sent  my  lost  letter  I 
found  a  beautiful  close  double,  well- worth  looking 
at.  It  ia  not  in  the  various  lists  of  doubles  given 
by  Gledhill,  nor  in  Webb's,  and  it  is  not  marked 
in  Proctor's  small  atlas.  Its  position,  aa  given  by 
my  circles,  ia  20h  35m.  I  40"  6',  mag.  6,  5  and  7  - 
P.  2utr  -  O.  0-7*  +  bright  yellow.  It  ia  aituated 
between  <y  and  v  Cygni,  nearer  y.  It  is  surprising 
that  sn  beautiful  an  object  has  not  fonnd  its  place 
in  "Celestial  Objects."'  Last  night  I  looked  at 
two  stars  of  the  new  list  of  doubles  given  by  Perry. 
3  139  was  fonnd  not  difficult ;  but  I  found  X  Cygni 
not  easy  at  all.  It  is  true  the  air  was  fluttering  a 
good  deal  at  the  time.  C.  Gaudibart. 

CBTJL9'  COMET. 

[20592.]—  Tiut  suggestion  made  by  Prof.  Lewis 
Boss  that  the  comet  of  M.  Cruls  ia  the  comet  of 
1913  and    1880    it    quite    possible  -  pe.hap. 

have  expected 


rather  than  two  years.  The 
indeed  come  from  a  quarter  prone  to  sensational 
utterances  (I  am  in  uoreapect  alluding  to  America). 
The  comets  of  1813  and  1MQ  were  retrograde,  bat 
the  motion  of  Cruls'  comst,  if  the  aati 
seen  by  Mr.  Common,  September  17th,  i 
This,  however,  was  geocentric  motion, 
heliocentric  might  bo  retrograde  if  it  \ 
to  perihelion  ou  the  12th. 

It  is  not  easy  to  say  how  the  comet  observed  by 
M.  Cruls  cams  to  be  supposed  to  be  Pons'  comet 
of  1R12,  for  that  comet  bias  an  Inclination  to  the 
ecliptic  of  about  73",  aud  its  descending  node  baa 
about  72"  of  longitude,  so  that  it  would  bo.  as  seen 
from  tbe  earth,  30"  or  i  o-  to  the  south  of  the  posi- 
tion in  which  it  was  seen  on  Sept.  11—12  by  M. 
Cruls.  It  would  have  been  a  very  interesting  event 
if  the  comet  had  been  that  of  Pons. 

As  regards  the  entry  of  a  comet  into  the  sun,  I 
do  not  think  it  would  produce  any  material  result 
noticeable  by  us. 

Various  hypotheses  Lave  been  put  forth  to  account 
for  that  portion  of  a  comet's  light  which  it  not 
reflected  solar  light.  Prof.  Tait's  is,  as  I  have 
before  observed,  to  me  the  most  reasonable.  A 
modification  of  it  ia,  however,  possible,  perhaps, 
which  may  be  worth  mentioning.  The  collision,  if 
not  sufficient  to  produce  incandescence  visible  from 
the  earth,  might  be  sufficient  to  expel  considerable 
portions  of  the  occluded  c  ir bo- hydrogens  or  other 
gases;  so  that  the  superior  layers  of  the  nucleus 
and  the  coma  in  totality  would  consist  of  the 
expel  led  gases  and  a  spray  of  dust- like  solid  frag- 
ments, the  result  of  innumerable  collisions.  These 
fragments  would  be  in  general  moving,  roughly 
speaking,  with  considerable  velocities  in  ellipses 
having  theuualeas-  centre  as  the  centre  or  focus  of 
the  ellipse,  according  to  their  position. 

Why,  then,  may  not  these  fragments  become 
incandescent  through  friction  with  the  expelled 
gases,  just  as  meteors  becrme  so  in  the  upper 
regions  of  the  earth's  atmosphere,  where  tbe  medium 
la  almost  a  vacuum.  Wriether,  also,  the  friction  of 
solid  fragments  moving  with  a  great  velocity  in  a 
gat  would  produce  on  the  surface  of  such  fragments 
electric  charges  of  sensible,  potential  I  am  unable 
to  say.  If  it  does,  the  charges  might  be  expected 
to  be  all  of  the  same  name,  but  yet  of  very  different 
potentials.  Consequently,  two  continuotti  frag, 
uients  would  occasion  a  mutual  dis  ' 


much  interest,  as  treating  my 
rhat  difTcrmt  way  from  the  way 
elf.  and  as  the  subject  has  also 


number  of  these  discharges  would  be  con- 
stantly taking  place,  which,  in  their  totality,  might 
be  visible  to  ua  as  a  continuous  light  whose  bright 
lines  would  be  those  of  tbe  medium.  The  result  of 
all  these  colliaiona  would,  of  course,  he  a  subsidence 
and  absorption  of  the  coma  into  the  nucleus,  so  that 
the  bright  lines  would  tend  to  become  fainter  with 
age,  were  it  rt  <1  th  i*  th"  fr  i  :-n  u'.i  q|  tl...  :n:'t<>  r- 

train  are  continually  overt  .king  the  comet  at  ita 
inner  surface  and  being  overtaken  at  its  outer  sur- 
face, and  so  keep  up  the  supply  of  energy. 

 W.  C.  E. 

DYNAMICAL    PROBLEM  — "  A.  8.  L.V 
PARADOX,  *o. 

[20593  l—I  iuvk  read  "B  AV 
investigations  with 
paradox  in  a  somewhal 
I  looked  at  it  mys<df, 
called  forth  letters  froi 
I  may  as  well  recur  to  it. 

Probibly  "G.  B.  T."  has  never  seen  the  curious 
"  balance  paradox  "  iu  which  the  two  weights  can 
be  shifted  further  or  nearer  the  points  of  support 
of  the  beams  (there  are  tsro)  without  disturbing 
tbe  equilibrium  ;  if  not,  I  will  send  a  sketch.  It 
is  in  one  respect  analogous  to  mine,  as  the  strain 
is  passed  through  a  fixed  point  ia  the  beam,  cor- 
responding to  the  axis  of  the  pulley  in  my 
diagram. 

'•  B.  A."  has  answered  this  correspondent  and 
"Scotch  Working  Mechanic"  so  clearly,  that  I 
noeJ  not  add  to  his  remarka.  I  think,  however, 
-  B.  A."  may  like  to  know  how  the  paradox  came 
to  suggest  itself  to  me,  as  it  was  itself  the  outcome 
of  something  else. 

A  B  C  D  are  four  tubes  fixed  in  the  ring  K, 
which  ring  revolves  on  the  central  fixed  boss  L. 
Thus  boss  has  a  curved  passage  through  it,  so  that, 
iu  the  position  shown,  the  tubes  A  and  B  are  placed 
iu  communication  with  oacu  other,  wliile  C  and  1) 
are  cut  off. 

At  the  outer  end  of  each  tube  Is  a  small  pair  of 
bellows,  the  movable  board  of  which  is  loaded 
with  a  certain  weight.  Now  suppose  the  bellows 
F  to  be  full  of  water,  then  the  bellows  at  E  will 
open  (beingcauaed  tod  >  so  by  the  weight  attached), 
aud  in  opening  will  suck  up  the  water  out  of  F, 
being  assisted  in  so  doing  by  the  weight  on  F  tend- 
ing to  close  the  latter. 

E  being  thua  filled  will  descend  and  take  the 
place  of  F,  while  H  will  arrive  (closed)  at  the 
place  of  E,  and  tho  action  will  be  repeated  and 
the  whole  sytem  will  revolve  continuously.  But 
this  becomes  perpetual  motion,  and  is,  therefore, 
absurd.  Where,  then,  ia  tbe  fallacy!1  It  lies  in 
assuming  that  the  weight  attached  to  tho  bellows 
E  can  balance  two  things  at  once-vii.,  the  water 
that  ia  being  rocked  up  from  F  to  E,  and  the 


Uigiti. 
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woight  attached  to  tho  opposite  bellows  G.  Snp- 
p-ialng  such  an  apparatus  constr ueted.  the  action 
woaM  emmain  a*  described  but  as  soon  a? 
i  water  began  to  be  drawn  up  from  F  toE> 
proportion  of  the  Wright  (iu  E  wuiitd  tut 
*  i  its  counterpoising  action  to 


lodgment,  wbich  i«  no  very  difh-ult  matter. 
Fig.  2  ill  an  ordinary  block  men's  last. 
Please  fancy  a  foot,  at  it  will  spare  mo 
another  illustration  ;  and  1  might  lint  bn  gc-cd  ut 
understandings,  Jtc,  you  know — and  I  rn'ght 
have  cause  to  blush.  Now",  to  take  measurement. 
Via  will  require  a  size-stick— cost  1«.  Take  the 
length  from  heel  to  t :>»  esa»y  :  compart-  th&t  with 
the  length  (firm  upon  paper.  Note.  —  I  Inse  pivm 
the  left  foot  because  the  majority  of  the  <}*»u4  i«M 
hare  left  foot  largest ,  and  it  you  measure  the  right 
foot  you  are  Tory  liki-ly  t  >  make  a  misfit.  It  n  a  futt. 
Having  taken  the  length— not  lest  than  two  *iz*s 
longer  should  be  allowed  for  the  last,  but  this 
should  be  full  rather  than  bare — that  is,  from  A 
to  B  :  now  take  an  inch  tape,  and  measure  around 
tho  joint  C  aid  D.  Mark  that  down  iu  your 
pocket-book,  so  as  to  refer  to.    The  same  K  F 


„„ht  on  the  bellows,  Q ,  and  the  ay •  tern 
And  for  ibtolf  a  position  of  equilibrium 
defending  on  tho  relative  weight  of  the  water  as 
compared  to  the  weight*  attached  to  the  bellows. 
Just  iu  the  asm-)  way,  then,  that  the  weight  on  V. 
can't  do  the  work  of  raising  the  water,  and  at  the 
same  time  eating  as  a  oounterpoiro  to  its  opposite 
weight  U,  ao  in  my  balanced-lever  ptradox,  tbe 
descending  weight  can't  do  the  work  of  liftiag  the 
companion  weight,  and  at  th»  same  time  bilancing 
the  weight  at  the  opposite  end  of  the  lever.  Irre- 
spective of  any  questions  of  string  tension.  See., 
this  forms,  I  think,  the  simolost  way  of  looking  at 
it,  tii 'Ugh  wanting  in  the  demonstrative  ac:u»acy 
of  "D.  A.'i"  investigation.  A.  8.  L. 

DYNAMIOAI.  PROBLEM. 

120604.]— I  Din  not  regard  the  question  of  thn 
pulley  and  beam  (letter  '.NM70,  p.  13;  as  purely 
dynamical,  but  as  a  question  distinct  from  the 
original  dynamical  problem,  and  as  the  prttrtiral 
result*  of  an  experiment  made  by  "A.  8.  I.."  in 
attempting  to  solse  the  problem  of  perpetual 
motion,  while  the  results  I  arrived  ut  in  my  form  ir 
letter  (20olO,  p.  39)  were  those  to  be  deduced  from 
the  condition  of  things  there  expressed  — i.e. .  after 
the  motion  of  the  unequal  weight*  had  subsided 
in  a  statical  sn«pensi  ,n.  The  original  tension  of 
tho  string  would  then,  of  course,  be  resumed,  with 
tbt*  important  difference — six.,  that  the  centre  of 
gravity  of  the  pulley  would  be  shifted  from  it* 
axis  to  a  point  nearer  to  it*  outer-rim  ,  and  hence 
that  iucreaseof  the  leverage  of  the  l>  end  of  the 
beam  that  I  spoke  of.  When  the  unequal  weight* 
are  in  motion,  the  question  fundamentally  differs, 
for  the  superadded  weight  i»  practically  dissevered 
from  the  string  in  its  passage  towards  the  ground, 
»ud  the  brnsion  of  th»  striDg  being  proportionally 
leas,  the  D  end  of  the  beam  ascends,  and,  by  con- 
sequence, tho  end  C  weighs  down.  In  this  respnet 
"A.S.  L."and  "  B.  A.,  Cantab  "  (letters  MWS, 
2055?,  p.  CS)  are  undoubtedly  correct. 

O  B  T. 

BOOT  AND  8HOBMAXING. — I. 

[20&M.:-1UVMO  given  the  general  outbne  of 
tool*  wanted  [see  reply  t7727) ,  there  is  one  you  may 
leiuire  if  you  are  going  to  get  up  your  owu  uppers, 
that  is  a  clams.  You  can  make  this  of  two  batten* 
of  *ny  wood  list*  wide,  or  3in.  perhaps  would  be 
better,  3ft.  long  and  Jin.  thick ;  at  the  one  end  of 
the>e  glue  and  screw  from  the  outside  a  little  fillet 
of  hard  wood,  such  as  lurch,  beech,  or  mahogany, 
letting  it  project  over  the  end  a  quarter  f  an  imtt. 
a  piece  lin.  wide  and  iia.  thick.    When  this  is  done, 

thus  form  tho  mouth  of  clams  ;  sere wTh™ tail  end* 
together  ;  the  top  parts  and  side  fillet*  should  be 
chamfered  off  from  the  outside.  This  will  furnish 
yoa  with  a  vice  or  clams  to  hold  vour  uppers  in,  to 
stab  or  close,  atab  or  stitch  lace  hole  lunngs  in  or 
side-springs  and  counters,  and  around  the  toe*. 
Now  the  question  is,  do  you  want  a  fsshior  able 
boat  or  shoe,  or  one  for  comfort  I  I  think  I  hear 
most  of  yon  my  comfort.  Well,  then,  to  proceed. 
S  me  of  you  have  a  washing-day,  and  know  whit 
a  blue-bug  means  ;  if  not,  get  at  the  grocer's  nr 
oil-shop  a  ball  of  stoue-bloe ;  tie  it  up  in  a  flannel, 
and  soak  it  in  water  until  loft ,  take  it  out  and 
squeeze  it,  and  whs rsver  you  dan  it  it  will  learn  a 
mirk.  Well,  being  than'  armed,  strip  jour  foot 
an  I  place  a  piece  of  sugar-paper  upou  the  ground. 
Nosrturn  your  foot-s  jle  up  and  dab  it  with  the 
blue-bug  pretty  wet,  and  transfer  your  foot  to 
the  sugar- paper,  »nd  you  will  here  a  print 
re-emhiug  Fig.  1.  with  the  exception  of  th«  line 
This  you  mutt  put  arsnnd  it  to  the  Vest  of  your 


I  it  aw  a  line  with  ink  down  the  centre  of  instep  to 
centre  of  toe,  atidc  ntro  of  sole  to  heel  Now  bake 
a  stup  of  cartridge  paper  ;  if  you  have  to  take  the 
measurement  of  the  foot  for  upper,  see  Fig.  3,  cut 
the  end  as  at  A  ,  this  is  the  gauge- pjiut  cud.  Pass 
over  and  around  tbe  joint*  of  loot,  and  at  the 
junction  snip  a  little  and  turn  down,  see  J.  Take 
the  same  for  instep,  tear  and  tarn  down,  see  I.  take 
the  same  at  heel,  tear  sod  turn  down,  take  the  leg 
or  ankle,  tear  and  turn  down.  Having  done  ao, 
double  your  paper  to  those  respective  notches,  and 
test  your  last  from  centre  of  top  to  sole,  and  sec 
what  you  require  upon  last  to  fit  up  to  the  size 
required.  Instep  bathers  can  bn  purchased  for 
that  purpose,  but  if  not  contestable,  proceed  to 
make  them  as  follows,  Get  some  hard  shank*  of 
crop,  four  pieces  about  the  size  of  your  hand,  ouud 
well  wet  them,  nud  stretch  them  well  with  the 
pincers,  and  lap  them  lightly  with  the  hammer  upon 
the  Up  iron  upon  the  llesh  side:  lay  them  out  flat 
upon  a  board,  and  cut  them  out  at*  ut  the  shape  of 
Fig.  si,  and  skivn  the  edge*  thin  all  r^und.  With 
the  exception  of  the  square  end,  as  shown  by  dotted 
lines,  for  shape,  and  thickness,  and  length,  you 
must  use  your  own  judgment  until  you  have  got 
{lacking  enough  to  measure  full  to  measurement , 
when  jou  have,  put  a  tack  in  just  lx-low  the  block 
in  front  to  hold  them  there  while  you  take 
measurement  for  the  cuttiug  out  your  upper* 
Now  for  the  first  patterns.  I  will  give  jou  those 
1  that  require  least  trouble  ami  bast  work  :  neverthe- 
less, thn  most  durable  and  comfortable,  and,  there- 
fore, will  amply  repay  lot  any  olhrr  drawback,  if 
there  is  any.  1  designed  them  and  made  them 
some  fortv  years  ago,  aud  would  wear  nothing 
if  I  could  make  them  now  I  have  a  pair  as 
slippers,  same  as  Fig.  <;  that  have  been  k-ckisg 
about  this  elevni  years,  the  last  p»ir  I  <v«rr 
attempted  to  make,  when  I  met  with  an  accident 
which  spoi.t  luv  thoemaking.  There  are  no  seams 
to  interfere  with  pet  corns  or  bunions :  old  l*die» 
liked  them  made  of  lasting  and  sealskin,  or  Cor- 
dovan, and  old  gents  of  I'annus  corium,  huektkiu. 
snd  seal,  as  well  as  French  calf,  which  is  next  to 
buckskin  for  wear.  Sealskin  I  have  not  seen  in 
the  market  for  vear*  the  ume  as  I  used  to  gel  it. 
but  P annus  conum  1  see  i«  stall  advertised.  Fif.  5 
is  an  ankle  or  half -boot,  more  generally  known  as 
Balmorals,  or  lace-ups.  Fig.  C  a*  low  shoe  tie*, 
but  more  properly  speaking  Oxouians,  and,  I 
believe,  as  nice  a  shoe  as  can  he  worn,  more 
especially  in  maimer  or  indoors,  a*  slippers,  M  my 
faucy,  for  outdoor  amusement*  upon  lawn,  ic, 
*&  Jack  of  AU  Tradesj  • 


SELENOGR  APHIC  AL. 

[20556,]— Timor-ill  the  kindness  of  IV  J. 
Schmidt,  of  Athens,  the  Prussian  Goviynnvr.'  ha* 
presented  me  with  acopy  of  tho  "  Charts  drr  <  ietirge 


instep ;  the  same  G  H  for  heel,  and  instep  and  I  J. 
This  completes  the  measurement,  unless  for  welln>g- 


tons  cr  ladies'  Knickerbocker*,  when— well,  then, 
you  proceed  to  where  you  want  them  to  reach  . 
in  Wellington!  it  is  rarely  that  the  top 


but 
the 

measurement  round  heel.  I  have  seen  instaneei 
where  it  has,  but  very  rare.  With  these  dimen- 
sions, snd  the  paper  pattern  cut  out,  go  to  a  last- 
maker'*  or  leather-cutter's,  and  get  a  pair  of  lasts 
—cost  from  2s.  to  is.  Cd.  Let  your  principal  study 
be  the  shape  and  tread  of  bottom  and  length.  The 
other  can  be  reduced  with  a  rasp  if  too  large  .  if 
too  thin,  can  bo  b»>t  ma  le  op  with  instep  leathers 
As  the  generality  of  but*  will  run  long,  according 
b>  the  tread  you  require,  you  can  cut  a  piece  oft 
thn  toe,  and  get  what  you  require.  In  some  abeps 
you  will  run  against  some  old  shop-keepers  that 
shey  will  be  glad  to  get  shut  of — called,  in  some 
,  full  last  or  old  comfortable*,  Arc.  Get 
two  size*  longer  than  the  foot  mea- 
sure ;  or  if  too  long,  shorten  to  that  hare, 
and  make  up  with  a  stout  heel-pin  .  the  advantsgo 
of  this  i* in  repairs.  Mske  up  with  thn  heel-pin 
no,  and  if  this  is  taken  off  you  can  usn  Ihe  a  irue  last 
for  repairs  with  ssf-'y,  or  otherwise  you  cannot  g«t 
thn  same  last  in  with  no*  tearing  your  old  comfort- 
ables all  to  pieces,  and  it  does  not  mar  thn  last  fir 
making.  Now.  I  I  ke  a  strip  of  cartridge  paper 
for  measure — i.e.,  old  sty'e,  and  will  give  you  a 
sketch  how  to  proceed  when  you  have  your  l**t. 
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desMondfs"  with  (he  Text-book.  by  that  cele- 
brated aelenographer.  I  am,  therefore,  able  to 
send  v-  u  an  outline  of  a  region  between  Aristarchus 

I  aud  Marius,  where  ou  May  10,  Schmidt  found 
a  serpentine  rill,  not  seen,  I  belies-a,  by  i 

j  observer  until  tho  present  time.    On  Sept. ; 
at  0  30  pro,  I  saw  it  myself  for  the  fir 
can,  therefore,  confirm  tho  existeriei,  i  f  this  utlti- 

'  cult  object.    1  found  the  p.irtiou  runniDg  east  of 


hy  any  otb«r 

iept.  23,  lhS2. 
irsttime,  and 
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otter*  C  and  B  much  mote  easy  than  the  rest  of 
thn  nil  running  north-east  towards  ;..  The  sir 
was  fluttering  a  Rood  deal  at  the  lime.  I  believe 
this  object  would  be  comparatively  easy  if  the  moon 
wal  high  and  the  ait  good.  0.  Oaudibert. 


VEGETARIANISM. 

[20597.]—  Yom  vegetarian  reader*  may  perhaps 
he  interested  by  the  following  facts  respecting  man'  f 
adaptation  for  Tegetable  diet : — 

Man  belongs  to  that  class  which  is  termed  by 
naturali-ts  tfivydfifrir*,  and  like  all  other  animals  at 
that  kind  is  naturally  frugivoroue.  Nor  does  this 
assumption  rest  on  the  analogy  observable  between 
man  and  other  gregarious  sjweiee  alone,  for  it  is 
supported  by  theounstruction  of  hi*  nutritive  organs. 
<  Vrutrorous  specie*  possets  teeth  peculiarly  formed 
tor  the  tearing  and  masticating  ol  flesh  food.  The 
canine  teeth  are  sharp,  largely  developed,  and 
cursed  ;  as  are  also  the  incisor*.  The  molars,  or 
rather  the  teeth  which  take  the  place  of  molar*,  are 
edged  and  sharp,  and  close  side  by  side  like  a  pair 
"f  shear*,  or  scusor*.  Thus  we  see  that  tbisdentile 
a  pparatu*  is  well  adapted  to  tearing  and  cutting  the 
fiesh  before  it  pa  Me*  into  the  stomach. 

On  the  othtr  band,  the  teeth  of  frugivorous  ani- 
mal*  consist  of  incisor*  and  molars.  It  is  true  that 
the  canine  teeth  exist ;  but  they  are  not  sufficiently 
developed  to  distinguish  them  from  iudsors,  a*  in 
the  carnivorous  specie*.  The  molars  are  nearly  Hit 
at  the  end,  and  come  into  direct  contact  like  two 
milling- s'.ones,  and  are  caused,  br  a  small  lateral 
motion,  to  grind  the  food  that  passes  between  them. 
It  will  be  seen  that  this  operation  is  all  that  i* re- 
quired for  the  mastication  of  vegetable,  but  not 
animal  food. 

A  drawing  of  the  jaw  of  the  carnivorous  species  is 
given  herewith. 

An;  one  will  discover  that  the  last  description  of 
i! 1  utile  apparatus  is  synonymous  with  the  human 


J 


teeth.  A*  far  as  they  area  guide  to  man's  proper 
food,  do  other  conclusion  should  be  arrived  at  than 
that  they  are  intended  for  the  mutication  of  veget- 
able food,  and  that  man  should  be  frugivorout. 

This  evidence  is  not  alone ;  for  if  we  examine  the 
digestive  apparatus,  we  find  there  similar  evidence : 
or,  I  should  say,  evidence  supporting  theiame  end. 
in  the  carnivorous  species  the  intestine  is  only  about 
tbreo  or  four  time*  the  length  of  the  body,  through 
«  hich  the  food  passes ;  bat  in  the  herbivorous  olasses 
it  is  not  unf  requently  ten  or  twelve  time*  the  length 
of  the)  body,  la  the  iheep  the  intestine  is  actually 
\!S  times  the  length  of  the  body  !  Thus  we  *ee 
inat  the  human  intestine,  like  the  testb,  i*  suited  to 
vegetable  ali<nen%  seeing  that  it  has  a  length  in 
proportion  to  the  body  oorirapondtog  with  other 
Irugivorout  specie*.  How  then  is  it  that  man  is 
omnivorous  ':  The  answer  is  evident.  We  cannot 
rat  annual  food  unless  it  is  cooked  ;  and  even  then 
it  ia  onl  hia  natural,  or  would  appear  not  to  be  his 
natural,  food.  According  to  the  Divine  Book  the 
early  inhabitants  of  the  world  ate  of  the  fruits  of  the 
earth  only,  and  not  of  the  flesh  until  God  issued  the 
flat,  ' '  £v*ry  moving  thing  that  liveth  shall  be  meat 
for  you."  Man,  however,  app*ar*  to  have  been 
created  as  a  vegetarian.  The  list  was  accompanied 
by  an  order  to  bleed  the  animtl ;  but  nothing  i*  said 
about  the  cooking,  and  no  one  can  repudiate  the 
treatrrapplicablUty  of  our  organs  to  vegetable  food. 
Of  course,  it  must  be  assumed  that  our  forerunners 
ditcowertd  at  once  that  the  food  muit  be  oooksri  to 
be  efficacious  and  digestible  !  H.  stookr 


of  1 1  by  3in.  plank  3ft.  long,  A  A ;  it  need  not 
even  be  planed ;  it  is  supported  on  four  legs,  B  B  B  B, 
each  pair  being  crossed  and  screwed  together 
at  their  crossings  to  steady  them  sideways ;  and 


the  laths  are  screwed  together  where  they  cross. 
Altogether  this  forms  a  moat  stead/  bench  2iiu. 
from  the  ground  to  its  top ;  bat  this  is  intended  for 
a  tali  stool  22in.  high,  to  be  used  to  ait  on  when 


OEIKDINO 


AND  POLISHING 
SPECULA 


GLASS 


llOoW.) — TlIB  machine  that  I  am  about  to  de- 
scribe i*  constructed  to  make  specol*  up  to  1  Jin. 
ai*  meter,  which  is,  I  presume,  the  limit  of  most 
am  attrar's  ideas.  I  have  attempted  to  make  it  as 
■imply  as  possible,  and  out  of  materials  that 
■maleur*  can  easily  get,  I  have  not  sought 
elaborate  finish  ;  but  great  carefulness  in  all  the 
important  parts,  and  to  the  importance  of  this  I 
would  direct  the  attention  of  tbe  amateur  in  his 
making  of  the  machine.  Fig.  1  i*  intended  to  show 
the  genual  const!  uution  of  tbe  machine,  with  a  in  stead  v  them  lengthways  there  are  four  laths, 
'i  n.  speculum  on  it,  the  making  of  which  I  shall  1  its.  by  jin.,  such  a*  slatr*  are  pat  on  the  roofs  of 
de»  en  be  ss  an  example  of  how  specula  are  houses  with  ;  each  lath  extends  from  the  lower  end 
worked.  The  foundation  of  the  machine  is  a  pirco  ,  of  one  leg  to  the  upper  end  of  the  opposite  leg ; 


r  i  c  .  r. 


working ;  if  the  amateur  wiahe*  to  use  a  chair, 
let  him  make  the  top  of  tbe  bench  a*  much 
lower  than  25in.  a*  his  chair  is  lower 
22iu.,  and  it  will  then  be  a  convenient 
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height.  The  ttool  in  beat  placed  in  front  of  the 
machine  in  a  line  with  OSO,  Fig.  3.  IV.  1  ia  • 
•action  to  scale  of  the  plank  and  the  working  parts 
of  the  machine,  in  a  line  pawing  through  the  centre 
of  the  plank ;  the  dotted  linea  represent  the  parts 
behind  this  line,  so  aa  to  give  a  better  ides  to  the 
ateur  of  the  whole.    Fig.  3  i*  a  ground-plan  of 


ii  a  brass  tube  cemented  into 
1  bored  the  hole  in  X,  so  as 


the  tube  (which  is  j.n.  in! 
en  put  soma  bita  of  shellac 


the.  working  part*  of  it;  ititw 
Fig.  -  «n  the  scale  of  lin.  for  a  foot,  and  the  same 
letters  refer  to  the  same  parts  in  all  three  figure*. 
The  speculum  C  if  supported  on  a  system  of 
triangles  and  lexers,  which  I  shall  describe  fully 
hereafter,  and  in  a  circular  trough,  D.  which  just 
■lips  inside  the  three  angle  pieces  E  E  E,  which 
will  be  understood  by  reference  to  Vol.  XX XIV., 
p.  67,  and  1  nay  add  the  horizontal  part  of  these 
three  angle-piece*  are  let  flush  Into,  and  screwed  to 
tho  block  F,  which  may  bo  of  any  shape,  so  that  it 
is  thick  enough  to  raise  the  face  of  the  siie^ulum  to 
within  {in.  of  the  top  of  the  guide-bars  O  G,  seen  in 
dotted  linen  in  Fig.  2 ;  this  block,  F,  allows  space 
to  accommodate  any  thicknrsa  of  speculum  up 
12 in.  diameter.  The  height  from  the  top  of  the 
plank  A  A  to  the  top  of  the  guide-ban  is  OJin.  in 
my  machine.  These  guide-bam  are  in  ray  machine 
simply  lathi  lin.  by  Jin.,  plane.  I ;  perhaps  a  little 
stronger  would  be  better  for  larger  specula.  The 
tops  of  the  angle-pieces  E  E  are  i  below  tho  top  of 
the  speculum,  so  as  just  to  allow  the  polisher 
to  miss  them ;  the  three  screws  that  tighten  the 
string  that  holds  the  speculum  in  its  place  are 
a  little  over  Jin.  diameter,  the  three  nuta  that  push 
them  outwards  are  about  Jin.  diameter, and  round, 
they  are  tumtd  so  as  to  force  out  tho  screws  by  a 
pair  of  pliers,  the  boles  in  the  tops  of  the  angle 
pieces  K  E  E  are  as  high  as  they  can  be  without 
carrying  the  edges  of  the  nuta  aboro  the  tops  of 
the  BDglc-piecee,  which  are  made  out  of  Jin.  by 
Jin.  iron  ;  their  horizontal  parts  extend  to  within 
about  Ha.  of  the  centre  of  the  block  V ;  the  inside 
of  the  perpendicular  p»rt  of  these  angle- piece*  are 
•boat  £in.  from  the  outside  of  the  speculum.  The 
trough  I)  is  of  shect-xinc,  and  is  as  large  as  the 
inside  of  the  angle-pieces  E  E  will  allow,  and  in 
height  9o  as  just  to  come  under  the  three  screws 
that  tighten  the  string  that  holds  the  speculum  in 
position;  the  trough  ha*  a  piece  of  lin.  broad  tape 
wrapped  round  it,  and  sewed  together  at  it*  emit. 
The  necessity  for  the  trough  and  tapo  I  shall  ex- 
plain further  on.  Their  use  is  to  cuntain  water 
and  Mpose  a  large  evaporating  surface,  so  that  the 
under  side  of  the  speculum  may  be  kept  at  thn 
suns,  or  as  nearly  aa  possible  the  same,  tempera- 
ture aa  the  wet  top  of  the  speculum.  I  have  now 
got  as  far  down  aa  the  block  F,  which  is  screwed 
on  to  the  face  •  plate  H,  which  ia,  in  my 
machine,  of  iron,  Jin.  thick  and  lOjin.  dia- 
meter: a  groove  is  turned  in  its  <  dge,  and 
it  is  tapped  in  the  centre  to  receive  the  |m.  acrew 
of  the  mandrel  I.  This  face-plate  may  be  of 
hard  wood,  provided  it  is  well,  i.e.,  tightly,  screwed 
on  to  the  mandrel  1 ;  of  courao,  if  of  wood,  it  ought 
to  bo  from  lin.  to  ljin.  thick.  The  mandrel  ia 
taper,  a*  shown,  where  it  fits  into  the  foundation- 
plat*  J,  which  has  a  taper  bole  turned  in  it  to  lit 
the  taper  of  the  mandrel  I ;  this  m»y  be  ground  in 
with  a  little  emery,  though  no  great  amount  of 
work  need  be  bestowed  upon  it,  as  the  motion  is 
very  slow.  This  plate,  J,  ia  Iron  in  my  machine, 
but  nisy  be  of  hard  wood,  lin.  thick,  with  a  piece 
of  iron  let  in  to  receive  the  taper  hole ;  a  taper  hoi* 
in  the  bard  wood,  extending  about  jm.  from  its 
top,  would  do  very  well.  Of  course,  an  inch-thick 
would  take  up  mora  room  than  Jin.  iron,  but  the 
guide-bars  could  be  put  lin.  higher  to  allow  for  the 
ex'ra  lin.  of  the  wood  face-plat*  H.  and  the  extra 
Jin.  in  the  wood-plate  J.  lo  the  underside  of  J  is 
serewed  the  bracket  K.  which  ha*  a  ,in.  screw  L, 
tightly  fitting  into  it.  The  head  of  this  screw  is 
countersunk,  to  receive  the  pointed  end  of  the 
mandrel  I ;  by  raising  this  screw  L,  or  lowering  it, 
the  tsper  part  of  the  mandrel  can  b*  made  to  tit 
without  sbake,  and  yet  move  easily  in  the  taper 
bote  in  the  plate  J ;  this  makes  a  good  tit,  and 
allows  the  shake  from  the  wear  to  be  taken  out 
instantly,  and  all  is  made  without  any  great  skill 
in  fitting.  There  is,  of  course,  a  hole  cut  in  the 
plank  to  let  K  through,  which  rest*  against  the 
left-hand  end  of  the  hole;  since  the  gut, 
which  passe*  round  II  ia  always  palling  to  the 
left;  the  plank  ia  cat  away  on  ita  face,  as  shown, 
to  receive  the  ends  of  the  bracket  K,  so  aa  to  allow 
the  plate  J  to  rest  on  the  upper  surf  ace  of  the 
plank  ;  there  are  three  screws  two  only  are  seen) 
passing  through  J  near  ita  edge,  and  equidistant 
from  one  another,  whose  points  press  on  the  plank, 
and  enable  it  to  be  raised,  so  as  to  be  adjusted  to 
the  exuet  height,  and  to  be  thrown  level;  the 
weight  of  the  whole  is  sufficient  to  keep  all  in 
place.  The  width  of  the  bol  o  in  the  plank  is  such 
as  to  allow  the  speculum  to  be  put  full  -in.  on  une 
side  of  the  centre  of  the  polisher  for  experimenting. 
The  gut  from  the  face-plate  II  passes  round  a 
small  pulley  near  M.  which  has  attach-d  to  it  the 
grooved  wheel  M,  both  of  which  are  of  wood ;  the 
gut  from  this  wheel  M  passes  round  the  pulley  X, 
where  tbero  are  several  grooves  turned  to  form 
pulleys  different  heights,  so  as  to  allow  the  gut  to 
go  between  the  plate*  II  and  J;  N  is  a  boUow 
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piece  of  wood 
it  iu  this  way 
just  to  receive 
diameter).  I  then  put 
the  hole,  aad  melted  it 
with  a  Jin.  round  iron 
too  hot,  so  a*  to 
then  put  the  tube 
rubbed  it  all  over  with  shellac,  and  then  inserted 
it  into  tho  holo  in  X,  and  forced  it  in  place,  the 
hot  iron  keeping  all  hot.  I  had,  of  course,  to  heat 
the  iron  several  times.  I  think  I  used  two  pieces 
of  iron— on*  to  heat  while  the  other  was  in  use. 
The  end  of  the  brass  tube  is  plugged  up  lightly,  so 
as  to  prevent  the  sheliac  getting  into  it  during  the 
insertion.  I  allowed  all  to  cool,  and  then  turned 
the  iron  shaft  that  it  bad  to  revolve  on,  being 
careful  to  make  it  smooth  and  a  good— i.e.,  rather 
tight— fit :  it  will  wear  all  right.  1  then  turned 
the  wood,  X,  on  it.  This  was  the  way  I  made  M 
and  O  also :  though  I  really  believe  both  M  and  O 
would  do  without  the  bra**  tube,  if  they  bad 
smooth  and  parallel  hole*  in  the  wood.  Ou  the 
top  of  X  ii  glued  a  piece  of  wood,  P.  I  made  it 
oval  to  try  an  experiment ;  but  any  shape  will  do. 
It  is  simply  to  carry  a  flat  pinco  of  1  Sirs,  by  Jin. 
iron,  about  Gin.  long,  screwed  on  its  face.  This 
iron  is  to  carry  the  turned  upright  pin,  i),  which 
has  a  piece  of  bras*  tube  tilting  it.  To  tho  lower 
halt  of  this  tube  a  large — i.e.,  1:  u.  in  square 
— nut  is  soft-soldered  by  first  beiug  turned  out 
to  lit  the  outside  of  the  tab*,  and  then  tho 
nut  and  the  tube,  after  being  tiled  bright, 
heated,  and  with  soldering  solution  and  soft 
solder  [half,  lead  and  half-tin)  soldered  to- 
gether. On  the  top  of  the  two  opposite  corners 
of  this  nut  are  put  two  3-lGio.  pins,  about  Jin. 
projecting,  and  over  these  fit  the  two  boles  in  tho 
end  of  the  connecting  rod  S,  so  that  the  nut  is 
kept  from  taming  round,  as  the  handle  T  makes 
the  whole  from  (J  to  X  revolve.  This  hsndlo  turns 
on  the  upright  pin  shown,  and  has  a  projecting 
ring  pat  on  to  it  for  the  hand  to  rest  ou  while 
turning  it.  The  bsr  to  which  the  handle  pin  is 
screwed  has  several  tapped  hole*  to  allow  the 
handle  pin  to  he  put  at  auy  distance  fiom  the  centre 
of  X,  for  a  do.  speculum—  AJin.  I  find  to  be  the 
beat.  The  direction  the  handle  ia  turned  iu  is  shown 
by  the  arrow  in  Fig.  3.  The  pieo  ou  which  Ii 
re»U  is  scr-wed  by  a  series  of  holes  to  any  distance 
from  the  centre  of  X,  and  so  any  length  of  straight 
stroke  can  be  given  to  the  si  eculuni.  The  p  ilidier 
V  is  moved  by  a  ring  V,  which  is  about  Jin.  thick 
and  about  Jin.  wide  ;  it  nerd  uot  be  turned,  but  is 
about  Jin.  larger  in  internal  diameter  than  the 
outside  of  the  polisher.  It  has  a  piece  of  iron,  W, 
tin.  thick  screwed  or  riveted  on  to  its  upper  side; 
this  W  has  a  stud  on  its  uuJi-r  tide  going  into  the 
cross-piece  X  X  bv  a  bol«  that  just  fits  it,  and 
allows  the  ring  to  move  from  side  to  side  on  it  as  a 
centre,  and  thus  the  aid  '  motion  it  provided  for. 
On  tho  upper  put  of  the  piece  W  is  screwed 
or  riveted  a  slightly  taper  pin,  Y,  about  Jin.  long, 
and  J  or  a  little  more  lu  diameter ;  on  tbi*  taper 
pin  fits  the  taper  hole  in  <he  piece,  Z,  which  is  ;iu. 
square,  and  screwed  to  S  by  two  screws  (seen  on 
each  side  of  the  letter  U  in '  Fig.  2),  through  lung 
slotted  hole*  in  S,  so  aa  to  allow  the  distance 
between  the  centre  of  the  ling  and  the  crank-pin, 
Q  to  be  varied  for  experimenting,  *o  that  the 
polisher  can  be  carried  further  over  the  edgH  of  the 
speculum  on  one  sido  than  on  the  other,  if  needed, 
The  other  side  of  the  ring  has  a  piece,  <i,  riveted  or 
screwed  to  it*  upper  side ;  this  slides  in  a  pioee  of 
hoop- iron,  /<,  that  is  bent  up  at  each  end  about  Jin  . 
and  made  just  to  fit  it.  This  pieco  of  h-nt  up 
hoop-iron  has  a  hole  in  ita  centre,  countersunk  so 
that  it  will  take  tb*  head  of  a  wood  screw  flush  ; 
this  woid  screw  is  screwed  into  the  top  of  O,  whioh 
has  a  number  of  hole*  at  different  distance*  from 
ita  centre  to  receive  the  screw,  which  is  just 
screwed  down  tight  enough  to  allow  the  piece  k  to 
turn  without  shake;  thus,  as  O  turns  round,  being 
driven  by  the  gut  from  M,  on  the  wheel  at  the 
bottom  of  O,  the  piece  4,  is  carried  from  side  to 
side,  which  carries  the  hoop- iron,  and  with  it  the 
ring,  V,  from  side  to  side :  tbus  the  aide  motion  is 
obtained.  I  have  something  to  say  in  the  future 
aa  to  the  side  motion,  in  the  way  of  denouncing 
it*  indiscriminate  us*  as  a  cure  for  rings, 
ice,  on  the  face  of  the  speculum,  which  rings,  &c, 
ought  to  be  dealt  with  at  their  source,  and  not 
when  they  hare  produced  their  evil  edicts  ;— but 
this,  when  I  treat  of  tho  theory  and  the  practical 
working  of  the  specula.  In  O  is  a  screw  (shown  in 
Fig.  2  ,  to  clamp  it  in  any  place  when  the  side- 
motion  is  not  being  used,  and  the  gut  from  M 
taken  off  from  thn  wheel  below  O.  At  the  bottom 
of  the  hole  in  which  this  clamping-screw  works,  is 
a  piece  of  brass  wire  about  Jin.  long,  flat  at  the 
end  against  the  aprigbt  centra  pin,  and  counter- 
sunk with  the  point  of  a  drill  at  tb*  other  end  ; 
this  is  to  receive  the  point  of  the  wood  screw  ;  thus 
the  centre  pin  on  wbich  O  rovolves  is  uot  damaged 
when  O  ia  clamped  by  tb*  screw.  Tbis  fly-screw 
is  made  out  of  a  wood  screw,  with  a  bit  of  tin- 
plate,  lin.  square,  doubled,  and  it*  edge*  put  into 
the  nick  of  the  screw,  which  was  intended  for  the 
scrowdriver  when  the  screw  is  used  in 


nary  way,  the  tin  i*  soldered  into  the  nick,  the 
corner*  rounded  off,  and  tho*  a  very  useful  fly- 
for  wood  is  made  that  answer*  every  pur- 
I  am  indebted  to,  and  wieh  here  tn  publicly 
thank  an  old  correspondent  "A.J.  S,"  for  this 
good  idea.  I  saw  it  in  the  stand  of  hi*  "  Sterling 
Silver  Xewtonian  Reflector,"  in  which  he 
ingeniously  and  largely  urn  it.  I  utilise  this 
handy  contrivance  in  four  other  plaee*  in  th* 
machine.  The  cross  piece  XX  is  bent  down  at 
the  ends,  and  screwed  to  the  two  slide -pieces  c  r, 
that  slide  oatude  the  guide-bars  O  G  ;  at  the  ends 
of  1 1,  are  screwed  to  their  top  two  piece*  of  sheet 
iron,  end  extending  over  tho  guide-bars  to  keep  tc 
from  filling  below  the  top  of  the  guide-bars,  and  at 
each  end  on  their  inside  are  glued  piece*  of  wood 
about  lin.  thick,  and  about  tin.  long,  an  a*  to 
allow  the  turn-down  end*  of  the  cross-piece  X  X  to 
clear  the  outside  of  the  guide-bars  U  O.  Tb*  small 
space  thus  formed  between  tho  guide-bars  and  tho 
(tiding  bar*  I*  too  small  to  be  represented  to  scale 
in  Fig.  3  it  must  be  understood.  Before  leaving 
the  working  parts,  I  may  add  that  under  M,  O, 
and  X  are  washer*  made  of  Jm.  thick  iron,  on 
which  the  shoulders  of  the  upright  turned  shaft*  i 
pint  rest,  and  are  clamped  by  the  nuts  and  wash 
seen  under  tho  plank  A  A,  rig.  2.  Under  O  there 
i*  a  block  of  wood  seen  :  this  it  simply  to  raise  O  to 
its  proper  height.  I  think  all  the  rest  of  tho 
working  parts  will  be  understood  from  the  figures, 
and  will  be  seen  to  be  of  comparatively  easy  con- 
struction. As  to  the  rate  of  the  revolving  parts, 
compared  with  the  handle  T,  I  find  the  following 
to  answer  well :  -  M revolves  once  to  G}  revolutions 
of  the  handle,  O  once  to  2»  of  the  handle,  and  the 
face-plate  II  once  to  J  i,  when  its  gut  is  ou  the 
Urge  pulley  near  M,  and  once  to  50  of  the  handle 
when  the  gut  is  ou  the  smaller  pulley  near  M.  I 
use  the  50  pulley  generally.  I  bave  a  very  deep 
groove  in  X,  which  allows  me  the  very  bIow  motion 
of  thn  speculum  of  75  turns  of  the  handle  to  one  of 
the  speculum  ;  but  this  I  consider  to  t  slow,  and  the 
amateur  need  uot  go  to  the  trouble  to  make  it. 

Iu  my  next  letter  1  ahull  take  up  the  polisher  and 
riug  and  r  Hers  that  make  up  the  space  between 
the  ring  and  polisher,  and  perhaps  may  get  as  far 
as  the  balancing.  To  understand  the  principle* 
and  laws  belonging  to  theie  is  very  important.  I 
shall  then  use  Figs.  4,  5,  6,  and  7. 


Villa, 


H.  A. 


ELE3TR0  -  MAGNETIC   UNIT  OF 
POWEB 

[20599.]-"  MiLVMnox  "  (letter  20573,  page  K>) 
has  evidently  uot  jot  got  to  tho  bottom  of  the 
absolute  system  of  measurement.  The  "Watt" 
is  not  estimated  to  be  lu'  C  U.S.  units  of  power, 
but  it  the  namo  proposed  to  be  given  to  that 
quantity.  Tho  volt  being  10'  CO  S.  unit*  of 
electro-motive  force,  and  tho  c  ulomb  being 
10 ""'  C.O.S.  units  of  electric  quantity,  the  product 
of  the  two  (wbich  is  the  methauical  energy  of  a 
ooulomb  transferred  through  a  conductor  under  an 
electromotive  force  of  one  v  .U)  is  to1  C.O.S.  i 
of  tnergy — that  is.  111-  ergs.  The  auij^re 
on*  coulomb  per  second,  the  product  of  on*  volt  by 
one  ampere  is  similarly  I0;  C.O.S.  units  of  power, 
or,  as  it  is  now  proposed  to  call  It,  one  •'  Watt." 

To  come  to  the  point  where  "  Milverton "  ha* 
gone  astray,  the  English  horse- power  is,  as  heaaya, 
710  by  10;  C.O.S.  unit*  of  power,  or  74ti  Watt*, 
and  tho  French  H  P.  Is  75  kilvrauimotree  per 
second ;  but  the  Utter  is  Ml  the  same  thing  aa 
"50  by  Id1  centimetre-gramme  second  units.  In 
the  first  place,  the  kilogrammetre  of  energy  is  like 
Uie  foot-pound,  not  an  absolute  unit,  bat  *  gravi- 
tational unit,  iU  value  varying  according  to  the 
intensity  of  gravitations  I  force  at  the  place.  It  ia 
<i  time*  a*  Urge  aa  the  absolute  kilogramme-metre 
second  unit  of  energy,  and  therefore  to  con- 
vert it  into  the  Litter  uuita  it  must  be  multiplied 
by  ;;,  that  it  by  9  SI  metres  per  tecoud.  Hence  75 
kilogrammetre*  of  euergy  are  equal  to  about  736 
kilogramme- metre  tecond  units  of  euergy;  and 
similarly  75  kilo^rammetres  per  second  of  power 
are  equal  to  about  "M  K  M  S.  units  of  power. 
Secondly,  if  "  Milverton  "  will  study  the  theory  of 
diosemsions  of  uuits,  he  will  find  that  the  dimen- 
sions of  the  unit  of  power  (energy  per  second,  or 
rate  of  doing  woik)  are  L'M  r  "  \  and  that,  in 
changing  a  quantity  from  one  system  of  unite  to 
another,  as  he  wishes  to  do  in  this  case,  the 
numerical  value  of  the  quantity  varies  inversely, 
not  simply  as  the  fundamental  units  which  wo 
change,  but  also  in  the  ratio  of  the  exponents  which 
they  posses*  in  the  dimensional  part  of  the  quantity. 
Thus,  when  wn  convert  a  quantity  of  the  dimen- 
sions IrMr  '.as  above,  from  K  M  S.  units  into 
CO  S.  units,  M  being  decreased  1,000-fold,  and  L 
being  decreased  100-fold ;  the  numerical  value  of 
the  quantity  is  correspondingly  increased  1,000- 
fold  on  account  of  M.  and  10, I**)  fold  on  account 
of  L".  Finally,  therefore,  one  French  horse-power 
is  equal  to  7:iiS  x  IO3  C  U.S.  unit*  of  power,  or  to 
736  Watt*. 

It  mav  prove  convenient  to  bave  a  distinct  name 
j  unit  of  power ;  but,  to  my 
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mind,  the  term*  volt-coulomb,  and  volt-ampere 
express  the  electro- magnetic  uniti  of  energy  unil 
power  respectively,  equally  well,  and  have  the 
advantage  that  thoy  aUo  indicate  their  origin. 

H.  O.  Hoberly. 

"A    GLIMPSE    THROUGH  TEE 
COBBIDOBS  OF  TIME." 

[2O60O.]-Ii»  reply  to  "  Interest  "  (letter  20575, 
p.  901,  I  would  lay  I  believe  I  called  attention  (In 
the  letter  to  abich  be  refers''  to  his  quotation,  nr 
use,  of  the  word  "  diminishing,"  where  it  should 
have  been  "  increasing."  Now,  again,  will  he,  in 
bis  last  letter,  use  the  words,  11  the  diurnal  period 
will  become  slower  most  rapidly,"  inatead  of  the 
words  he  uses,  "  the  diurnal  perii^l  will  be  slowest," 
The  present  friction  of  the  hdea  is  increasing  the 
this  will  drive  the  moon  further 


>ni,  uiw  a  larger  orbit  (and,  therefore,  longer 
period  of  revolution).   The  moon  receding,  tides 


w,u  uuiuuu,  friction  of  tides,  therefore,  dimi- 
nishing, and  their  retarding  effect  on  the  diurnal 
period  also  diminishing.  That  is  to  say,  as  the 
diurnal  period  is  increased  by  the  tides,  the  de- 
creasing tide*  cause  the  rare  ot  this  increase  to  di- 
minish. "  Interest "  appears  only  to  have  con- 
sidered the  changes,  and  not  the  (kern/ft  t'si  tktraU* 
of  these  change*.  I  believe  hi*  difficulty  lies  here. 
I  shall  be  glad  to  help  him  further  if  ..-cesaarv. 

Paua-ul. 


VIOLIN. 

[20(01  ]— I  have  received  the  finished  instru- 
ment, which,  in  my  opinion,  ia  very  effective  indeed. 
It  is  an  ordinary  cheap  violin,  with  the  exception 
of  the  belly,  which  Mr.  Berliner  has  replaced  with 
one  made  by  himself,  and  which,  he  says,  only 
differs  from  the  original  in  being  the  same  thickness 
throughout  instead  of  being  graduated.  There  is 
also  a  great  improvement  undoubtedly  caused  by  a 
steal  band  or  tension-bar,  which  is  attached  In  ihe 
resonator  or  string-carrier,  and  passing  through  Ihe 
breast  under  tbe  finger-board  paeses  round  a  pin 
situated  in  a  block  glued  to  the  inside  of  the  bick. 
This  block  i*  simply  a  carrier  for  the  steel  bend, 
which  then  is  continued  t->  the  end  of  tbe  violin 
(mside)  and  whim  out  at  tbe  bntb-n-hole  where  the 
tall  piece  used  to  be  hung.  At  the  end  of  the  steel 
band  or  tension-bar  is  a  screw  length  and  out, 
which  can  be  gradually  screwed  tight  ai  d  so  hold 
Use  resonator  down  and  apply  t«,>i  >u  to  the  be  -k 
or  larger  end  c  f  the  violin,  i  bis,  I  think,  is  what 
Mr  Schuchtcontendedwas  necessary,  and  Imu.'  »  y 
it  baa  produced  good  remits,  not  only  in  the  above 
first- class  instrument,  but  iu  two  other  violin*  to 
which  it  has  teen  applied.  One  of  these  was  injured 
is  transit,  which  I  uinnsged  to  put  t< father  just  to 
prove  the  case ;  the  other  has  the  thickness  of  word 
m  the  middle  of  the  soundboard,  and  though 
sounding  well  has  not  the  poa-er  of  the  plainer  in- 
strument. Mind,  1  am  oi.ly  statin*  what  is  the 
fact,  but  no  doubt  the  better  tbe  wo*  the  IWrwill 
be  the  result.  I  intend  th  nking  or.  r  this  matter 
of  tension.  In  tho  way  of  "p»tr.nU"  I  read  a 
carious  idea  thus  :  "  The  inventor  immerse*  the 
sounding-board*  in  a  tank  of  untie  f  or  a  month, 
until  tbey  are  thoroughly  soak-  d  with  the  salts, 
they  are  then  slowly  drud  in  an  oven  of  lour  tem- 
perature, and  when  dry  they  are  ready  for  o»e." 
Has  this  been  proved,  I  wonder,  and  with  what 
result*- perhspa  there  is  something  in  it  that  I 
kave  no  notion  of,  if  any  of  "outs"  knew,  please 
kil?  The  date  of  »Aid  patent,  Oct.  16,  1--07. 

Tiddler. 


LEGAL  REPLIES. 

iaOW^.l-HousE-EjEcnacrr  148077).— If  house 
was  let  at  a  rent  payable  ut  stated  times,  of  course, 
the  landlord  can  diet  rain  upon  the  tenant's  goods  for 
ail  arrears.  The  question  does  not  state  the  most 
nt  points  as  to  what  waa  the  letting,  and 
I  notion  to  quit  be  has  given.  If  that  notice 
sufficient  in  time,  and  waa  served  upon  the 
no  witness  is  necessary,  and  should  the 
i  to  quit  upon  the  expiration  of  that 
,  the  landlord  cau  bring  an  action  of  eject- 
ment against  him  in  the  County  Court,  and  upon 
proof  of  these  facts  he  would  get  an  order  for 
possession  of  the  prrmises. 

Rkjtt — A8S.ES8XKXT  (4W>S$L— The  assessment  of 
property  is  always  according  to  its  value,  and  it 
aay  thai  be  higher  than  its  rental.  The  rent  t»aid 
is  not  conclusive  of  tbe  value,  though  it  is  certainly 
a  strong  point  cf  presumption-  But  as  the  letting 
value  of  the  farm  baa  gone  down,  it  would  be  as 
Veil  for  the  present  tenant  to  appeal  against  the 
assessment,  and  upon  proof  of  th*  rent  he  p  sid.  and 
aay  other  fads  showing  that  it*  value  had  de- 
predated, this  would  probably  be  reduced. 

NrrnUHce-ADJOixuto  House  (450911.— There 
can,  as  a  rule  and  independently  of  contract,  be  no 
remedy  for  a  private  annoyance),  unless  it  ia  also  a 
:  and  I  do  not  think  the  fried-nsh- 
legally    come    within  this  term. 

streets    or    rows,   it  I* 
of  th. 


adjoining  shall  be  let  to  any  such  a  trade; 
but  I  presume  this  is  not  so  here.  Unless  the 
querist  can  get  his  neighbour's  landlord  or  tho 
freeholder  to  interfere,  I  do  not  see  that  he  has 
any  remedy,  though  the  loss  is  doubtless  serious. 
But  he  might  as  well  apply  to  the  sanitary  authori- 
ties, and  see  if  anything  cau  be  done  in  that  direc- 
tion; but  I  cannot  advise  him  to  rush  into  an 
action. 

Will.—"  Issue  "  (4S100).-It  is  certain  that 
"issue."  as  a  technical  and  legsl  term,  includes 
graudebildren.  Hut,  on  tbe  other  hand,  it  has 
been  held  that  One  meaning  most  be  qualified  if 
the  testator  only  meant  "  children,"  though  he 
used  the  word  "  issue."  It  seems  that  in  the  wilt 
both  expressions  are  used  ;  and  it  would,  therefore, 
appear  as  if  the  testator  must  be  taken  to  have 
known  the  difiorence,  and  to  have  meant  that  C.'s 
grandchildren  should  share  when  he  employed  the 
word  "iasue."  I  could  judge  better  by  reading 
thewhoto  will  and  heariDg  all  tbe  facts;  but  at 
present,  I  think  tho  grandchildren  are  right.  Bat 
if  the  parties  like,  they  can  quickly  and  cheaply 
obtain  a  construction  of  the  will  by  taking  proper 
proceedings  in  tbe  Chancery  Division. 

Mabbied  Woxas's  Pbopbbty  Act  (48104),— 
The  new  statute  cannot  in  an?  way  affect  existing 
settlement",  which  are  expressly  exempted  from  its 
operation;  and,  indeed,  it  would  be  very  strange 
if  a  statute  were  to  set  aside  the  deliberate  deeds 
of  individuals  agreed  to  before  it  was  paseed  or 
proposed ;  nor  will  the  Act  prevent  settlements 
being  made  for  tbe  future. 

Lasd  Tax — Deductiox  (4S1191.  -Where  the 
tenant  agree*  to  pay  all  rates  and  taxes  except 
property  tax,  I  do  not  see  that  land  tax  is  included 
in  the  exception.  Certainly  land  tax  must  be  de- 
ducted from  the  next  quarter's  rent  that  become* 
due  after  it  has  been  paid.  If  the  querist  means 
land  tax  which  has  accrued  due  since  tbe  agreement 
ran  out,  he  can  deduct  it  from  his  next  payment, 
hut  not  otherwise. 

EuriTAntE  Moetoaoe  (1S120).— Being  desirous 
of  teliing  this  qu-  ii»t  the  beet  practicable  wny  of 
setting  about  the  business,  I  nvist  ai'j  turn  answrr- 
ing  until  next  week,  as  I  am  just  now  away  from 
town  for  a  holiday,  »L.d  have  no  b>ik»  or  papers 
with  mo. 

MisoiilTY -Woue.v  USUI).—  Minority  centos  in 
females,  as  in  males,  at  the  age  of  21,  as  a  general 
rule,  and  according  to  the  common  law,  iiut  for 
the  purpose*  of  marriage  settlements,  and  under 
the  direction  of  the  Cuancery  Divuiou,  a  girl  of  18 
ia  deemed  to  be  of  age. 

Witx-ItB't,  Pnoraarr  (48127!.- It  I*  difficult 

to  determine  the  exact  construction  of  a  will  with- 
out reading  it.  But  presuming  the  property  to  be 
given  to  George  without  nny  limitation,  he  would 
take,  tho  fee  simple,  and  could  leuveit  by  will  a*  he 
pleated.  It  is  necessary  in  a  deed  to  convey  pro- 
pcrty  to  the  ••  heirs  "  of  a  man  if  he  i*  to  t  ike.  the 
freehold  :  but  iti  a  will  this  ia  not  requisite.  George, 
therefore,  had  the  right  to  leave  the  land  to  his 
wi'e,  and  she  alone  ia  tho  person  absolutely  en- 
titled. 

Income-tax  -Txtebest  I4S121-;. — I  do  not  see 
how  income-tax  cau  be  deducted  from  interest  psy- 
ahle  upon  a  loan,  uuli  *«  it  be  by  way  nf  a  mortgage 
upon  land;  so  that  the  further  ocuiplicatiom  sug- 
gtftcd  here  would  nut  ariie. 

Copyright -Reousiebed  Destox  (48142).— It 
would  be  an  offence  t.->  copy  a  registered  design, 
even  though  it  were  slightly  altered  and  adapted 
to  another  fabric ;  and  it  is  an  offence  which  is 
within  tbe  jurisdiction  of  tho  police-courts.  Bat 
the  querist  really  seems  desirous  of  learning  how 
far  be  can  gu  in  adopting  us  his  own  the  pattern  of 
another;  and,  for  this  purpose.  I  must  decline  to 
give  any  further  information  of  a  genu 
tar.  *red. 

2,  Oreaham-huildin^s.  Guildhall,  E.G. 

DEATH  NOT  UNIVERSAL. 

[2PG03  ]— On  page  512,  List  vol.,  is  an  article 
beaded  "Death  not  Universal."  I  think  if  any 
reader  of  the  Kmulisu  Mechanic  who  poetesses  a 
microscope  will  caiefully  observe  any  one  of  the 
single-cell  creature*  referred  to,  he  will  find  that  the 
same  laws  of  life  and  death  that  control  tbe  existence 
of  higher  forms  of  life  o  mtrol  also  the  lowest.  The 
multiplication  cf  a  tingle  cell  creature  by  subdi- 
vision can  certainly  not  continue  indefinitely. 
Isolate  one,  and  when  subdivision  takes  place 
isolate  agaiu  and  again  ;  the  power  of  subdivision 
will  toon  become  exhausted,  and  death  wdl  ensue. 

  T.S. 

VIBRATIONS  IN  PIPES. 

[20004  ]-Ow  p.  3d  is  noticed  M  Serra- Carpi's 
application  of  the  microphone  to  determine  the 
position  of  node*  in  column*  of  vibrating  air  in 
pipe*.  A*  he  let  hit  petite  drum  down  into  th* 
pipe  it  must  have  been  an  open  pipe,  and  thit  it 
allowed  to  vibrate  as  an  clongat.  d  figure  of  8, 
making  3  nodes  and  I  bellying  segment*.    It  will 


be  perceived  that  there  ia  only  one  node  in  the 
middle  of  tbe  pipe,  yet  ill  the  notice  many  node* 
teem  to  be  inferred  and  actuated  with  the  micro- 
phone. Now,  if  the  pipe  was  many  time*  its  owa 
fundamental  length,  there  would  be  a*  many  node*  ; 
but  an  opes  pips,  as  I  understand  it,  is  half  it* 
proper  or  fundamental  length,  and  has  only  one 
u ode— viz.,  at  the  mouthpiece,  from  whence  the 
vibrations  open  out  till  they  reach  the  end  of  the 
top,  or  open  part,  forming  a  cone  like  the  half  of  a 
violin  string.  But  if  the  pipe  it  twice  as  long,  and 
blown  as  a  flats,  through  a  bole  in  its  middle,  then 
the  widest  part  would  be  in  the  middle,  with  a  node 
at  each  end.  Thit  ia  contrary  to  the  usual  idea, 
for  it  is  said  that  if  an  open  pipe  ia  stopped  only 
at  oue  end  by  ths  mouthpiece,  the  other  end  being 
open,  then  there  is  a  node  at  the  open  cod.  K  o w, 
I  am  going  to  ask  a  question.  If  this  it  ths  case, 
bow  u  it  that  iu  toning  open  pipes  (metal)  tbe 
tuner  enlarges  or  contracts  the  open  end  :  He 
either  pinches  it  closer,  or  presses  it  out,  which  act 
would  be  useless  if  the  vibration  was  in  the  middle 
and  not  at  the  side  of  the  pips.  Either  ths  dia- 
meter of  the  vibrations  at  the  larger  end  of  the 
cone  are  too  large  or  small,  and  have  to  be  rectified 
according  to  the  tone- pitch  required.  It  is  the 
tame  with  a  stopped  wooden  pipe,  only,  to  make 
the  diameter  of  the  vibrations  less,  the  stop  ia 
pushed  down.  This,  then,  it  easily  understood!  I 
numbly  apologise  for  contradicting  tbe  faculty;  but 
they  should  remember  that  their  fathers  had  to  do 
the  tame,  and  were  asked  very  seriously,  Why  they 
did  not  let  things  alone  '•  The  answer  it.  Because 
things  would  not  let  them  alone,  ilowsver,  it  ia 
a  very  sensible  warfare— the  subjugation  of  i 


AND 


TAYLOR'S 

NORTHCOTT  S 

•ECriVB  CAPABILITIES. 

[20005  ]  -"  F.  A.  M."  in  hit  letter  on  the  above, 
asks  if  the  gt&n-d  Rote  engine  can  make  figures 
really  looped.  Yes,  certainly— loupe  being  of  all 
sites.  But  it  ia  eisrutial  to  u-«  a  drill  to  cut  the 
figure*  nicely,  as  tbe  motion  is  necessarily  a  slow 
oue.  Thi*  u,  as  I  tbiuk  I  stated,  the  only  draw- 
back to  the  system  ;  but  oue  counterbalanced  by 
sate  and  ch«  apneas  of  tbe  fitting*.  We  are  got  so 
used  to  costly  appliances,  that  wo  have  lost  sight, 
iu  a  great  measure,  of  the  simpler  chucks  (the 
Epicycloid*!,  for  instance)  and  simpler  modes  of 
ornamentation,  of  which  the  lathe  is  capable.  1  o 
compare  such  modes  with  the  geometric  chuck  it, 
of  course,  absurd.  The  results  must,  as  a  matter 
of  course,  be  vastly  inferior;  but  for  all  that  wo 
can  pioduce,  by  various  inexpensive  appliances, 
very  pleasing  and  sufficiently  accurate  work,  and 
of  such  appliaucrs  tho  geared  roae-engine  is  one. 
Of  Mr.  ^orthcott's  I  have  no  personal  experience. 
I  did  not  know  it  was  for  productions  of  this  class 
of  work.  If  to,  it  is  probably  satisfactory.  Tbe 
inventor't  name  it  a  guarantee  that  it  it  a  practical 
machine.  J.  L. 


QABDBN  CARPENTRY. 
'20000  ]— Ix  answer  to  "Oliver  Twist"  (letter 
20551),  and  relative  to  a  portion  of  hit  queries,  1 
f  ui  niah  him  with  a  sketch  for  f euco  to  keep  kitchen 
garden  within  bounds ;  and  the  cheapest  stuff  I 
fouud  was  spruce  battens,  Sin.  by  2jiu..  two  cuts, 
and  durable,  if  treated  tie  tame  as  I  did  some 
for  tho  same  purpose.  I  and  2  is  a  pieee  of  board, 
8in.  wide,  marked  off  2in.  at  A  and  B  for  the  sake 
of  space  in  lieu  of  another  illustration.  Suppose 
1  taken  away  and  transferred  to  the  outer  edge  i 
of  the  other  piece,  only  the  edge  sawn  should  be 
reversed,  see  grain,  and  nailed  and  screwed  by  the 
centreline.  This  is  for  tho  potts;  tho  section  of 
which  I  show  for  top  and  bottom,  4  and  o.  Thit 
should  be  oft.  long,  to  allow  ISiu.  to  go  into  the 
ground.  (See  tbe  post  in  position.  6.)  Tho  rails, 
7  and  S,  should  bo  of  tho  section  shown  under  7,  to 
throw  vtl  tbe  wet;  2|iu.  wide  when  finished  :  that 
will  be  2jin.  before  tilt  edges  are  bevelled  ;  tho 
pallisados  2in.  wide ;  the  poat-top  bin.  from  first 
rail ;  the  points  of  the  othurs  on  a  line  with  the 
shoulder  of  point.  01'  show  the  splicing  of  rail, 
which  should  coma  behind  tho  post,  and  skew- 
nailed,  with  wire  nails  passed  through,  10  10,  in 
the  post,  and  fixed  with  two  screws  or  nails.  Below 
this  is  the  gate-trams  ;  the  stiles,  II  11,  I; m.  or  2in. 
square  stuff,  tho  rail*  to  be  dovetailed,  at  shown, 
and  of  the  tamo  section  a*  the  railt  for  fencing, 
and  the  ttietcbei-ttay  let  in  tho  samo,  at  shown, 
all  flash  ;  over  thit  put  your  palisades  to  corre- 
spond with  the  rost.  13  is  edge-view  of  stile.  You 
can  make  the  topt  of  palisades  more  ornamental 
at  14,  the  gate  to  be  hong  with  two  cross  garnell 
hinges  from  the  web  of  posts  and  back  ot  rail,  with 
a  taper  piece  to  fill  up  level,  16,  and  a  packing 
piece  upon  the  leafs  of  post  for  the  butt  to  be  screwed 
to.  or  inserted  between  the  stile  and  rail  before 
putting  gate  together.  In  one  I  put  up,  to  preserve 
it,  I  pain  ted  all  the  junctions  with  the  following: 
1  gallon  of  gas-  tar,  •,  gallon  ot  boiled  oil,  4  halls  of 
whiting,  and  lib.  of  litharge;  the  last  ia  mixed 
with  the  oil ;  the  whiting,  well  dried  and  silted  in 
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the  oil.  tod  well  mixed,  and  then  raized  with  the 
tar.    The  bottom  of  the  poet  wu  mule  hot  over 


the  kitchen-fire,  end  dressed  before  putting  in  the 
ground.  I  found  this  com  pott  more  Humble  then 
tar,  and  drici  well.   AU  junction*  were  painted 


11 


■ 6 


t  up.  The  stuff 
mil  2in.  acre' 


with  it  before  nailing  or  acre 
rnogh  at  came  from  the  st  , 
(No.  12)  need  both  tide*  of  the  mortise,  iu  lieu  of 
poet  for  rail*.  It  it  unitt  itnff  to  drive  a  nail  into : 
iu*  a  mall  gimlet  for  all  oaili,  &o  For  nails, 
use  the  compressed  rote-headed  pott,  2in.  and 
palisade  ljin.,  and  *nap- headed  screws  for  hinges. 
F.nisb  for  paint  with  the  competition. 

Jack  of  All 


OF  ELLIPTIC 


CONSTRUCTION 
FIGTJ 

[20607.]- Wmi  the  exception  of  the  circle  there 
ii  no  curve  of  more  frequent  application  in  the 
constructive  art*  than  the  tllipae,  and  in  riew  of 
thia  circumstance  it  mutt  appear  singular  that  in 
trrati***  upon  practical  geometry  the  method* 
invrtcd  of  conttrncting  elliptic  figure*  tbould  be 
of  a  description  so  unsatisfactory  in  practical 
draughtsmanship.  In  the  requirement,  of  the  cate. 
the  more  important  condition*  evidently  are  that 
the  tiir  >r>-  be  composed  of  arc*  of  circle*,  and  that 
it  be  applicable  to  esse*  in  which  the  length*  of 
each  of  the  diameter*  are  given.  In  all  the  pub- 
lished method*  I  have  seen,  in  which  the  latter 
condition  ha*  professedly  been  complied  with,  it 
ha*  been  impossible  to  make  the  arc*  meet  fairly 
'n  all  the  proportion*  which  the  length*  of  the  two 
isbly  bear  to  one  another; 
construction  line*  drawn  from 
_  to  determine  ibeir 
■nd  point*  of  junction,  are  rlx«d  at  snghs 
of  CO",  which  arrangement  mint  evidently  be 
utty,  except  for  one  particular  case.  These 
ttiou*  led  me  *omo  time  ago  to  seek  a 
free  from  theie  drawback*,  and  to  work 
out  the  following  construction,  which,  with  tho 
exoeption  of  the  arc*,  of  which  the  tiniahed  figure 
■ptHMs,  may  he  very  expeditiously  executed  with 

Place  the  given  diameter*  A  B  and  CD  in 

rllion  at  right  angle*,  their  centres  coinciding  at 
Join  A  C.  Let  fall  from  E  upon  A  C  the  per- 
pendicular E  F,  which  may  be  done  with  pitch  rule 
and  set-squsre.  From  F  A  cut  off  F  O  equal  to 
F  C.  With  duidtra  take  tbe  remainder  AG,  and 
»et  it  off  on  each  aide  fr<>m  E,  cutting  A  B  in  II 
and  K.  which  point*  will  bo  the  centre,  for  the 


■  u  wu  ma  proportions  wn 
diameter*  might  reason* 
and,  moreover,  the  const 
the  centre*  of  the  i 
limit*  and  rjoint*  of  lun 


From  II  draw  H  M  parallel  tn  F  E,  interarctiag 
the  diameter  C 1)  produced  in  M.  Mako  E  L  equal 
EM.   L  and  M  will  be  the  other  centre*  required. 


F  I    C  .  I 
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Draw  the  line*  connecting  tie  four  centre*,  and 
produce  them  to  determine  the  point*  of  j  unction  of 
the  are*. 

In  cate*  in  which  the  angle  C  A  F.  it  one  of  about 
30°.  the  above  aimple  construction  will  be  found 
sufficient ;  but  in  other  cases,  a*  when  the  required 
figure  more  resemble*  a  circle  in  it*  proportion*, 
tho  additional  construction  ahown  in  Fig.  2  will 
be  required. 

Having  set  cfl  F  G  along  F  A,  a*  before,  with 
the  distance  AO,  set  off  EH  from  E  along  E C. 


r  t  c. 


Join  A  H.  From  O  draw  G  K  perpendicular  to 
A  C,  cutting  A  H  in  K .  From  E  on  each  tide  with 
tbe  distance  A  K.  set  off  E  L  and  EM  along  the 
diameter  A  B.  L  and  M  will  be  tbe  cuntros  for 
the  .nailer  arc*. 

Complete  the  construction  a*  in  F  g  I 

A.  Bavcs. 


MEDICAL  REPLIES 

[2000?.] — Aui'K  (47719).— Butlittle  specific  influ- 
ence upon  ague  ia  to  be  obtained  by  any  special  diet. 
The  point  it  to  live  in  a  high,  dry  atmosphere,  awav 
altogether  from  conditions  such  a*  those  which 
produce  ague.  Practically,  the  atmosphere  of 
London  ia  a  powerful  antagoniaer  to  the  ague 
taint.  If  •'  I'ohappy  Jack  "  have  enlarged  apleen, 
or  other  chronic  disease,  induced  by  the  ague  in- 
fluence, he  must  get  critically  examined  and  ad- 
vised, with  a  view  to  get  cured  of  such  condition., 
before  he  can  hope  to  ahaka  off  the  ague.  A  man 
once  affected  with  ague  will  have  all  auhaequtnt 
illnesses  more  or  l<  «.  modified   by  the  ague  tmnt. 

Gtafton. street,  Bond-atreet. 


Tannin  Soap.— Cocoa-nut  cil.  lslb. ;  solution 
of  soda  (3.9"  B.).  91b. ;  tariuic-add.  ,lb.  ;  alcohol, 
q  ».  |  balsam  of  Peru,  Lax.  |  oil  of  cinnamon,  Joz.  ; 
oil  i.f  cloves,  ',i  7.  .Supouif/  the  cocoa-nut  oil  with 
the  solution  of  soda,  thru  add  the  tannic-acid 
previously  diasolved  in  alcohol,  and  add  the  other 
ingredient*.  —  Sriftnfab. 

An  Iron  Kan  —  Launceaton,  Tasmania,  can 
boast  of  bting  the  iirat  town  which  ha*  produced 
•n  iron  man  who  can  walk  without  the  aid  of 
•team.  It  U  the  invention  of  Mr.  Hcrnburg,  a 
mechanical  engiueer.  The  figure,  which  ia  dreaded 
a*  a  footman,  ia  oft.  lOin.  in  height,  and  weigh* 
loOlb.  It*  action  rises  from  the  power*  of  a 
spring  concealed  iu  it*  inside,  wl  ich  enable*  it  to 
walk  with  the  greatest  ess-,  and  wheel  a  mau't 


REPLIES  TO  QUERIES. 

In  tktir  nwtri,  Corrttfmndtmtt  art 
tptctfuHy  rtqvttttd  to  mrntion,  in  MfA 
t«U  and  numitr  of  tht  query  atked. 


(ItilSS.j-Hydrometer  Scales  (TJ.a  )— Scales 
ought  to  be  made  to  the  ii  strum- nt*.  not  initru- 
mrnta  to  sealr*.  Of  thoao  in  possession  of  "  Aphone 
J  ban,"  one  i*  certainly  incorrect,  if  not  botb.  I 
should  not  a  d  vise  hi  m  to  try  and  alter  them  .unless  he  is 
a  good  workman,  and  has  plenty  of  appliancca,  and 
then  it  will  almost  certainly  end  in  failure.  If 
not  for  acids,  use  metal  instruments,  a*  they  are 
far  morn  reliable,  and  should  ba  require  eny  in- 
formation respecting  their  manufacture,  I  shall  be 
pleated  to  furnish  it,  with  the  kind  permission  of 
our  Editor,  but  1  must  warn  him  it  will  be  a 
tedious  and  delicate  operation,  and  afraid  of  not 
much  interest  to  the  bulk  of  our  reader*,  beside 
requiring  a  considerable  amount  of  space. — Pluo. 

[47*39  .]— Doafness  —  I  thank  "  F.  B.  C.  S." 
for  hi*  reply  ;  but  I  used  iodine  liniment  behind 
the  ears  for  a  fortnight  without  the  slightest  effect 
on  the  skin.  Tbe  eondition  of  the  hearing  nrgana. 
two  year*,  ago,  was,  from  the  diagnosis  of  a  Londou 
auriat,  a*  follow*: — "  Membrane— somewhat  in- 
jected, expressly  at  margin ;  Tympanic  cavit)  — 
mucus  membrane  edematous  .  Euat.  tube — pervious 
to  Politxer."  He  wi*  of  opinion  that  tbe  disease 
was  caused  by  a  stomach  derangement,  but  there 
ia  nothing  the  matter  iu  that  region  that  I  am 
aware  of ;  and  advised  the  use  of  the  air-douche, 
but  I  have  not  tried  it,  as  I  cannot  afford  to  buy 
on*.  Can  "F.  R  C.  H."  assist  me  further  ?  and 
may  I  ask  hi*  opinion  of  perforation  of  the  mem- 
brane i  Doe*  it  leave  any  111  effee'e,  or  decs  tbe 
membrane  attain  it.  normal  condition  when  th-j 
wound  cicatrises  V — POUTZKB. 

[47*43  ]— Heeds  for  Jacquard  Looms  (V  Q  ) 
—  The  weft*  can  be  made,  to  cross  the  warps  in 
manner  described,  but  uo  arrangement  of  springs 
in  the  reed  will  make  it  keep  that  form  when  beat 
up.  If  than  were  any  great  advantage  in  it,  u  > 
doubt  it  could  be  done,  but  would  all  depend  upon 


MaaLOW. 

[47Gtt.]-Photography.-Fr**kle*  can  usually 
be  obliterated  in  the  process  of  re- touching  with  a 
blacklead  pencil.  If  you  cannot  obtain  sufficient 
bite  oa  the  surfscs  of  the  film  <>r  varnish,  try  the 
effect  of  roughing  tho  Latter.— W.  rfonwsox,  Jrx. 

[47690.]  —  Enamelling  Photographs.— Take  a 
clean  sheet  of  glass  (preferably  patent  plate),  rub 
it  over  with  a  little  beeswax  diasolved  in  methyl- 
ated ether,  mat  with  plain  collodion;  immerse  iu 
a  dish  of  water  until  all  greaaineas  has  disappeared , 
and  then  lay  the  print*  oaref  ully  upon  it,  so  a*  to 
avoid  inclosing  any  air-bubble*.  If  tbe  print*  ant 
not  to  be  mounted,  they  may  then  be  left  until 
dry,  and  (tripped  from  toe  glau.  If  to  be  mounted, 
however,  tbey  should  Itv  backed  up  with  one  or 
two  thicknesses  of  paper ;  otherwise  the  damp  of 
the  mountant  penetrating  through,  would  destroy 
the  glot*.  Gelatiut*'  d  paper,  aiuiiltr  I «  tbe  double) 
transfer  paper  used  iu  carbon  printing,  ia  moat 
convenient  to  uae.  It  should  be  well  soaked  in  coM 
water,  and  laid  over  the  prints  immediately  after 
placing  them  upon  tbe  collodiouised  glut.  Allow  to 


dryaod  »tnp  a*  before.  If  preferred,  of  oourae, 
sufficient  backing  msy  hi  used  to  form  a  card- 
board, and  *<i    avinu    tbe    nccenily   of  atter- 


- YV.  Roiiixsoir,  Jc*. 

[47704  ]  —  Hydro-Kinone.  —  Captain  Abney 
■peak*  of  using  solution  containing  from  4  IO  12 
grains  per  ounce,  whit's  Dr.  Eder  recommend* 
solution*  of  from  4  to  G  per  cent.  It  ia  said  not  to 
require  any  reatrainer,  or  should  any  bo  required 
in  any  particular  uutanoe,  it  should  be  added,  very 
cautiously  aud  .paiiugly.— W.  Iloutssox,  Jvs. 

[47727.]— Boot  and  f  ho«  Mssklnir.- 1  will givn 
instructions  for  ebO>  making,  with  tools,  in  a  serit* 
of  articles  weakly.  I'm-  sketch  will  give  a  geuer«l 
idea  and  the  beat  form  to  use.  1,  sawiug-awl ;  2. 
hoel-awl;  3,  closing;  4,  slabbing;  ■>,  French  suich- 
i»Kl  "•  pegg'og  awls ;  7,  handles  iu  general  uae ;  and 
tbe  awls  to  be  put  in  at  the  angle  shown  to  ksj 
worked  easy  without  breaking,  exj.pt  tho  peggib^ 
aw),  which  should  be  airtight.  Ine  sectijuSui 
awlaaieshowu,and  good  wora—  I.e., strong  work, — 
cantot  bo  insured  without  proper  attention  is  paid 
to  that  1  a  lauce-poiuted  uwl,  with  a  cuttiug  edge, 
should  never  be  used,  or  tho  work  ia  sure  to  np  : 
H,  is  a  channel -opener,  made  of  a  broken  titble- 
f ork  ;  9,  it  a  kuif a ;  a  good  old  dinner-knife  that  it 
worn  too  thin  for  anything  else,  and  dangerous  for 
any  other  us©,  may  be  cut  off  ita.  long,  and  make 
good  tool ;  10,  ia  a  bone,  for  placing  before  the 
point  of  knife  when  paring  off  the  raga  to  keep  the 
knife  from  entering  iho  upper.  1 1  is  a  bone  seat 
file,  it  is  a  portion  of  a  marrow -boue  with  notches 
filed  in  one  end,  and  the  other  the  thai 
This  is  used  for  striking  the  seat  and 
12  is  a  shoulder  (tick,  for  rubbing  the 
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and  !j,  long  stick,  flat  and  oval  at  one  end,  round 
in  ths  middle,  tapering  round  from  there  to  end  ; 
1 4.  the  civiliaer,  or  hammer,  for  a  lap*  stone  ;  get  a 
stonn,  kidney  shaped,  or  what  haa  served  mv  pur- 
pose, a  large  flat-iron  with  the  handle  oil— the 
handle  on  will  make  no  difference,  ai  that  can  be 
■1  ropped  bet  ween  the  knees  and  will  not  be  in  the  way . 
T»o  pair*  of  penny  welts  will  make  a  good  stirrup, 
if  doable,  and  that  ii  Bin.  long  by  ljin.  wide: 
these  stitched  together,  rail  on,  to  aa  to  make  a 
eontinuout  stirrup  that  may  fit  tight  from  the  went 


it  f  »t  orer  the  knee,  will  furnish  the  meant  of 
tiiMing  the  shoe  upon  the  lap,  if  proposed  to  make 
Hum  trpoo  the  lap  .  but  I  will,  iu  these  instruction!, 
furuiah  a  aketch  of  machine  or  bench  upon  which 
Hay  can  be  made  in  a  atanding  porition,  which  I 
?.aitructed  tome  ycar»  ago,  and  upon  which  1 
mtde  perfect  booU  and  shoes  from  l]in  long  up  to 
Urge  bghta  for  navvies  and  agricultural  labourers. 
-Jick  or  An.  Tua»E8. 

!»7752.]  —  The  Ilux  of  Soap.— Aa  I  aee  this 
phrase  does  nut  teem  to  be  understood,  I  send  you 
a  cutting  which  will  help  to  explain.  In  hard  soap, 
tin  flax  spp-srs  in  the  form  of  a  fibrous  opaqne 
•quire  reparation,  and  by  its  presence  the  homo- 
rsoeoos  mass  acquires  a  pleating  ttTect.  It  may 
be  trpamt<d  from  the  mats  by  treat  moot  with  a 
large  quantity  uf  water,  aays  the  "V  ant/  /'din/ 
ktrieie,  and  furmt  a  skeleton  of  shining,  white, 
titarou*,  slightly  adhesive  mattes,  exhibiting  after 
in  ing  a  mother-of-pearl  luttre.  In  1873,  Fricke 
Bids  some  investigation*  in  reference  to  thia  tab- 
•Usee,  and  recently  Hcge  has  taken  up  the  subject. 
A  r*ry  fine  white  soap  is  now  brought  into  the 
tiropeu  market,  prepared  from  tallow  and 
cjcoauut  oil,  and  exhibits  the  above -described 
appesraaoo  in  a  very  striking  manner.  The  flux 
wai  separated  by  lixiviating  the  soap  with  a  large 
(untiry  of  water,  pressing  tho  residue,  treating  it 
•nth  salt  watir,  then  boiling  out  with  water, 
aad  finally  extracting  with  hot  alcohol.  The  residue 
forming  the  flux  of  the  soap  is  perfectly  white, 
fibrous,  has  a  mother-of-pearl  luttre,  and  Is  in- 
soluble hi  water  at  all  temperatures.  It  dissolves 
a  i  solution  of  soda- soap,  its  solubility  depending 
~a  the  concentration  snd  the  temperature  of  the 
*>*p  solution.  This  circumstance  explain*  the  de- 
veiopment  and  formation  of  the  flux.  The  boiling 
b»t  finished  soap  holds  the  whole  of  thomother-of- 
in  solution,  whilst  on  cooling  in 
in  the  form  of  silky 
I  cocoanut-oil 


i  nni&nexi  sojp  i 
pearl-like  body  I 
framea^s  f-"->f,ion 


soap  was  analysed,  givins;  7627  p»r  cent,  fatty 
aciils,  Mil  per  cent,  tods,  0  30  per  wait.  lime,  and 
15  22  per  cent,  water.  The  quantity  of  0  3  per 
cent  of  lime  corresponds  with  3  3  per  c»nt.  of  lime 
soap,  it*  presence  being  explained  by  its  existence 
in  commercial  sodium  carbonate,  which  is  still 
largely  used  in  sosp-tnaking.  It  would  b«  im- 
prudent to  attribute  the  flux  of  sosp  solely  to  the 
formation  of  a  crystallised  lime  salt  ot  the  fatty 
acid,  although  it  msy  be  fa'rly  astumed  that 
generally  tb«  flux  owes  its  origin  to  this  self 
— C.  F. 

[477->5.]  — Heating?  Hen-house.— It  would  do 
if  the  lamp  were  large  enough,  and  the  ben-boute 
it  carefully  clossd  in  from  cold  winds.  The  lamp 
itself  must  not  be  iu  the  house;  or  ii  so.  must 
have  a  chimney  to  carry  off  the  carbonic  acid.  Ths 
question  is  one  of  those  that  cannot  bo  answered 
without  almost  seeing  the  place  — T.  P. 

[17761.]  —  Steam-I^aunch.  —  Seriously,  with 
every  desire  to  help  "Indigo  Planter,"  who  has 
*'  no  experience  in  working  with  iron,"  and  wants 
to  build  a  launch  to  go  at  20  mile*  an  hour,  pre- 
sumably without  the  assistance  of  the  tide,  I  think 
he  had  better  communicate  with  some  of  the 
torpedo-boat  build-in.  It  is  quite  possible  to  build 
and  engine  a  boat  to  go  at  that  speed,  and  possibly 
with  about  the  dimensions  given  ;  but  I  tuspeet  if 
,he  caniod  enough  coal  to  last  . 


eight  days,  there 
else.    She  would 
deck.  —  J.  P., 


would  be  little  room  for 
be  all  engines 
Surbitsn. 

[47762  ]— -  Insects  in  Fernery. — It  depecdt  to 
a  certain  extent  on  what  is  meant  by  "  insects  "  : 
but  if  fly,  then  you  have  nothing  to  do  but  to  till 
the  ahade  with  tnoaceo-tmoke.  As  the  fernery  is 
nearly  ail-tight,  don't  water  while  <h»  soil  is  really 
moist,  but  mind  that  it  is  mout.-OsarcxDO. 

[  17765  1— Preserving  Eggs  — Many  methods 
of  preserving  eggs  have  been  given  ia  this  paper, 
and  I  have  no  doubt  tint  silicate  of  soda  would 
answer  well,  if  care  were  taken  to  thoroughly  coat 
them.  The  method  usually  adopted  by  the  mor- 
chanta  is  to  coat  them  with  lime,  by  placing  in  a 
rather  thick  lime-water ;  but  if  it  is  required  to  keep 
them  only  for  horns  use,  I  tbink  you  will  find  it 
better  to  melt  some  paraffin  and  just  roll  the  eggs 
through  that.  The  paraffin  is  perfectly  tasteless. 
In  VoL  XXXIII.,  p.  4G9,  are  described  a  variety 
of  processes,  and  to  thtm  von  may  add  one  recently 
utilised  in  America,  in  which  the  eggs  are  kept  in 
a  barrel  of  water,  to  which  a  dote  of  talicylic-scid 
has  been  added,  about  an  ounce  to  a  gallon.  The 
rationale  of  the  processes  ia  the  cloture  of  the  poree 
in  the  thell,  snd  the  prevention  of  air  access  to  the 
tubslaoco  of  the  egg.    n  in.  Dor. 

[47777-]— Cloud  Negative* — No,  separately. 
First  strike  a  print,  cut  out  the  land-cape,  portion, 
and  use  it  asa  mask  to  shield  the  others  while  the 
cloud*  are  being  printed  in  — W.  Robissoh,  Jtrx. 

|47780.]— F.  O.  8.— In  the  replies  to  queries 
(47780)  in  to-day's  Issue  (Sept.  29tb)  will  befound 
s  reply  from  "  E.  M."  in  reference  to  the  qualifi- 
cations necessary  to  be  elected.  What  "E.  M" 
says  is  not  correct  by  a  long  way  ;  let  bim  try  and 
tee  if  he  can  become  s  "  Fellow  "  in  the  way  h* 
mentions.  Personally,  I  think  it  an  insult,  for  I 
am  a  member  of  several  societies,  but  wss  not 
elected  in  the  simple  off- hand  manner  described  by 
"  E.  M."  Are  tho  learned  tocielies  of  England  and 
Scotland  composed  of  men  who  know  nothing  of 
the  science  the  society  it  formed  to  advance 't  And 
as  to  the  mode  of  election,  by  requiring  the  pro- 
poser's signature  and  that  of  five  or  tix  others,  it 
the  method  adopted  in  the  election  of  tho  Fellowt 
of  the  Royal  Society  ;  they  have  to  be  personally 
known  to  those  who  sign,  and  some  of  the  works 
they  have  been  engaged  in,  or  the  books  they  have 
written,  have  to  be  mentioned  —J.  J.  O. 

[477S7-1— Marine  Engineer  at  Woolwich 
Arsenal,— What  does  "S.  II.  F."  mean  by 
"  marine  engineer"  ?  If  sea-going  engineer,  they 
don't  w*nt  them  at  Woolwich  ;  if  maker  of  marine 
engines,  they  don't  make  engines  there. — Esbx.il. 

[17708.]  —  treating  by  Steam — This  question 
oau  be  answered  only  by  a  practical  trial,  lor  no- 
thing ii  said  as  to  whether  temperature  it  abso- 
lutely necessary,  although  it  is  stated  that  the 
articles  have  to  be  tubj acted  to  a  temperature  of 
112°.  I  tee,  however,  that  either  hoiling  water  or 
steam  will  do,  so  I  will  suggest  that  it  is  the  moist 
boat  that  produces  the  desired  effect,  snd  tbtt  it 
is  possible  the  influence  of  ths  elevation  will  affect 
the  articles  as  much  aa  it  doet  the  temperature  of 
the  water.  But  if  212°  it  absolutely  necessary,  a 
steam-chest  will  be  wanted.— Essub, 

[47S07  '.  -Gas  Water  -  heaters.  •  To  snswer 
thtt  query,  in  the  form  it  it  put,  would  be  an 
advertisement  If  "  M.  D."  would  state  explicitly 
what  be  wanted  to  do,  he  might  bo  told  how  to  do 

it.— r 


washed  (immersed,  not  floated)  in  three  or  four 
changes  of  water,  before  being  placed  in  the  tenuis 
bath.  If  this  should  not  prove  a  remedy,  it  is  pro- 
bable .he.  acetate  uf  soda  r  otaius  some  impuiitv 
which  throws  down  the  gold.  The  formula  given 
appears  to  me  to  be  unnecessarily  strong.  I  should 
not useabove half thoquautityof  goldnamed.  2  Pro- 
bably some  defect  in  the  plates,  but  could  not  say 
for  certain  without  personal  examination.  3.  Do 
you  dust  the  plates  before  placing  them  in  your 
■lark  slides!'  If  dost  ia  not  the  cause,  state  par- 
ticulars of  development,  and  f  might  be  able  to 
point  oat  some  other  reason. — W.  Robinson,  Jtrx. 

[47829  ]— Lantern  Slides.— On  the  whole, 
ferrous  oxalate  is  perhaps  the  belt  and  most  easily  - 
managed  developer  for  this  particular  purpose,  but 
pyro  may  alia  lie  used  with  equally  satisfactory 
rvtultt,  if  properly  managed.— W.  Robixsos,  Jtrx. 

[47835.]—  Turbine  Pit.— If  I  understand  your 
query,  you  have  a  shaft  near  pit,  which  ii  driven  by 
steam-power  at  20 rev*,  per  minute,  and  you  desiro 
to  drive  your  pump  off  this  by  a  belt.  To  give  a 
reply,  I  must  ask  you  to  tell  ms  depth  of  water  in 
pit,  and  bright  'above  surface  of  groaod-Isvsl  to 
which  wster  mutt  be  raised  in  order  that  it  may 
How  away.  If  you  have  a  pump  which  you  wish 
to  use,  tell  me  its  diameter  and  stroke,  and  I  will 
then  tell  you  at  what  speed  to  drive  it.  The  Sjin. 
shaft,  running  at  20  revs.,  should  transmit  aboat 
'J'l  h.p  ,  so  that  pump  msy  be  driven  at  as  high  a 
speed  as  the  wster  will  rise  at  (bat  tee  reply  Xo. 
47886).  Give  die.  of  suction-pips,  as  well  at  the 
other  data.— Glattox. 

147830.]  —View  Lens.— You  might  perhaps  he 
aide  to  ute  a  little  larger  aperture  with  the  larger 
Una,  but  not  necessarily  ,  it  would  depend  upon  iu 
quality.  Sharpness  of  definition  does  not  depend 
upon  aperture  [in  fact,  the  smaller  the  aperture  the 
better  tho  definition,  at  a  rule!,  but  upon  the  per- 
fection with  which  the  actinic  and  viaual  focf  arv 
,  Jtrx. 


[4781 4J -Photographic- 1.  Tour  print*  not 
being  sufficiently  washed,  would, of  course,  account 
for  the  gold  being  precipitated.    They  should  be 


[478.50.]—  Sensitissd  Paper. -There  nr. 
lions!  metallic  particles  in  photographic 
which  give  rise  to  black  spots ;  bat  if  these  era  at 
all  numerous  the  paper  mutt  bo  of  verv  iuferior 
quality.  Better  try  another  make.— W.  Robinson, 
Jtrjr. 

[47861  ]  —  Photography  —  1.  Wet-plate  de- 
velopment is  altogether  different  in  principle  to 
dry.  The  imsge  in  the  former  case  being  formed 
by  the  reduction  of  the  nitrate  of  silver  with  which 
the  piste  it  sensitised,  ths  silver  haloid  contained 
in  the  body  of  the  film  bring  altogether  unaffected  : 
whereat  in  ths  latter  ease  it  is  the  silver  haloia 
itself  which  is  reduced,  and  that  cannot  be  effected 
by  either  iron  or  pyro.  alone,  because  there  it 
nothing  to  absorb  the  hydracid  which  it  liberated. 
2.  Cysnids  of  potassium  is  too  powerful  for  use  in 
fixing  dry  plates.  3.  Ferrons  oxalate  development 
ia  no  doubt  the  easiest;  hot  on  the  whole  I  prefer 
pvro.  as  being  the  best,  and  most  under  control.— 
W.  Ronrxsox,  Jrx. 

[47877.] — Duating-on  Process  — I  am  nit 
aware  of  any  such  process  aa  you  speak  of,  and  do 
not  see  how  it  can  well  be,  aa  it  is  the  action  of  the 
light  which  prevents  ths  adhesion  of  the  powder 
to  thote  part*  of  the  plate  which  have  been  exposed 
to  it,  and  so  enables  ut  to  form  a  negative  from  a 
negative,  a  positive  from  a  positive.— W.  Romx- 
sox,  Jtrx. 

[47832  '—Amateur  Engraving*.— I  differ  on 
this  suhject  from  others.  It  it  a  very  easy  nutter 
when  you  know  how.  and  practice  makes  nearly 
perfection.  Xow,  "the  how"  I  will  explain  to 
"  Young  Amateur,''  and  if  he  perseveres  be  will  be 
able,  in  less  thau  a  week,  to  raaks  a  decent  letter. 
It  will  teem  to  him  strange  when  I  tell  him  that  he 
will  find  round  writing  batter  than  Roman.  To 
commence  with,   Fig.  1  represents  the  various 


F  I   C  .  t 


3    4    5   C   7    S    0     10      II  12 


graven :  12  are  the  ordinary  lozenge- shap«  or 
square,  1  is  ground  to  an  angle  of  V>"  or  5(r».  which 
i*  the  best ;  I  ia  thown,  in  whieh  I  dispense  so  mnrti 
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■ticks,  ke. ;  but  the 


name*  are  gravers  and 


to  suit.  Th«y  aremo»hr™m-headed,  the  luwerpart 
of  which  am  removed  to  bring  the  tool  down  aa  near 
»  work  m  possible.   The  figures  34,       are  mors 


generally  used  for  endorsing  stamps,  bookbinder's 
tools.  letter-cutting,  and  darn  work.  A  is  .  its- 
should  be  good  Turkey  or  Arkansas.    A  soft 


ia  of  no  me.  B  ia  the  graver  and  face  of  tha  tool, 
which  should  be  preserved  in  its  original  form,  and 


never  allowed  lo  get  rusty  or  touched  with  a  atone. 
C  gives  the  hand  and  position  for  sharping  suip. 
In  practice,  it  is  as  well,  I  have  fonnd,  to  lean  the 
hand  over  from  von  for  left-hand  cut,  and 
to  yon  for  right-hand  cut ;  hut  if  the  tool 
ia  kept  pt rfoctly  square,  it  will  cut.  When  sharp- 
ened, job  the  tool  into  a  piece  of  boxwood,  that  it 
may  remove  the  wire  edge,  if  any.   Fig.  2  ia  tho 


CO'  «  of,  CO  m  -  d.   Tbe  equations  to  the  two 
respectively— 


Draw  AD  parallel  to  00'  and  let  8  bo  the  angle 

BAD.  Then— 

xi  sai  x  —  I  cos.  6  7,  =  </  —  I  (in.  0 
jrt  =  x  +  V  cos.  9       j/i  =  y  +  f  am.  5 

Substituting  these  values  of  the  co-ordinate*  in  the 
niuatioa  and  reducing,  we  have — 

2/  (.r  +  <0  cos.  9  +  2/»  sin.  4  =  [x  +  if;1 

+  f+  I*  -f» 
and  2f  U  -  of)  oos.  6  4-  V$  sin.  8  =  -  (*  -  rf/ 

—  Jf*  —  f»  «M" 
From  which  equations  we  find— 

coa..=  ti+n        +  *  +  %  + 


proper  way  to  hold  tbe  tool  when  using  it.  Now, 
the  next  to  sharpening  tho  tool  is  the  action  in 
cutting.    Do  not  drive  your  hand  bodily  as  you 
would  a  carpenter's  chisel,  but  place  the  handle 
against  the  heel  of  palm  of  your  hsn  1,  and  the  blade, 
between  the  thumb  and  fore  finger  letting  your  thumb  j 
and  forefinger  rest  upon  the  work.    Now,  to  make  ) 
the  tool  cut,  raise  tho  heel  of  the  hand  until  the  tool  j 
bites,  making  the  thumb  and  finger  a  fulcrum  as  It ; 
were  ;  bring  tbe  heel  forward  by  muscular  oontxac 
tion,  your  tool  abdra  through  thumb  and  linger,  and  ] 
you  will  find  it  cut  quite  easy.    When  cutting  you 
Can  either  turn  your  tool  to  right  or  left ;  bat  that 
is  not  the  proper  way  of  doing  business.  Turn  your 
work  ;  it  is  there  shown  upon  a  sand-cushion  B. 
which  oan  be  purchased  or  made.    It  ia  leather ;  I 
usually  make  mine— tho  bottom  of  a  piece  of 
aboulder-grain  leather,  and  top  of  a  tight  piece  of 
basil,  filled  with  common  floor-sand.    The  cone  C 
is  of  wood,  about  3jin.  at  bottom,  and  1  j  :n.  at  top, 
with  a  taper  hole  through,  and  top  and  bottom  are 
hollow,  that  the  thing  may  stand  linn,  and  for  the 
purpose  of  dropping  anything  into  that  may  have  a 
tang  to.  as  bookbinders*  tools.  Ac ;  it  ia  about  tin. 
high.   Any  wood  will  do.   Dis  " 

OF  A IX  TlUUBS. 


[478S6.]-Pamp».  —  Mako  valves  as  large  as 
possible,  and  area  of  suction-pipe  rather  more— 
aay,  one  and  a  quart*  r  times  area  of  valves.  Speed 
depends  a  good  deal  ou  size  of  pipea.  Spon 
recommends  that  velocity  of  water  in  pipes  should 
not  exceed  4ft.  per  second,   this  givea  as  velocity 


of  piston (4 
— GLaTTOV. 


area  of  pipe  \ 
^punou; 


feet 


[47801.]-Bngine  Guery.-The  vibration  of  the 
draw-bar  causes  the  link  to  slide  slightly,  and 
with  an  overhung  link  this  is  a 
It  ia  not  of  such  importance 
link.— Uhttox. 

147907.]— Problem  ia  Co-ordinate  Geometry. 
— It  was  only  late  in  the  prnaent  week  that  I  aaw 
A.  J.  amah's  and  "  M.I.C.E.'s  "  queries  with  re- 
ference  to  my  aolution  of  this  problem,  or  I  would 
have  given  on  earlier  reply.    The  steps  asked  for 


by  M 
atraig 


Mr.  Smith  are  as  follows :— Let  AB  be  the 
sight  line,  AP  «.  /,  BP  =  1",  the  co-ordinates  of 
A  and  B  being  x,  y,  and  x„  </,,  and  those  of  I'i  r  v. 
The  origin  being  at  C,  Ike  middle  point  of  00', 


and  .in  8  =  '  C*  +  rf>       ~  f*'  ♦  '  <*  — ')  <H  "  fj 
4/fWy 

Hence,  wo  find  tho  equation  to  tbe  curve  by  substi- 
tuting these  values  of  oos.  5  and  sin.  4  in  the  equa- 

Sin.'S  +  eoa.'8  «=  1. 

[4  790*. '  —  Problem  in  Co-ordinate  Geometry . 
— Sir.  Smith  ask*  if  tbe  equation  would  not  assume 
a  simpler  form,  if  the  origin  were  taken  at  tho 
point,  where  P  meets  OO".  To  fit 
should  have  to  solve  the  equation. 

(f  +  n  v  -  -u  ;r  +  2i)  /.«  +  [4  id>  +  ir  (/  +  f) 
_  w*  -  Ft*\  z  +  it*  (r-  -  ,•)  =  o. 

Where  Z  i*  the  distance  from  O  (the  centre  of  the 
circle  j  to  the  point  where  P  meets  OO'.  There  are 
therefore  three  such  points,  and  if  the  general 
values  of  7.  could  be  found,  the  complex  form,  of 
any  one  of  them,  when  aubatituted  for  d  in  the 
general  equati  n  would  render  that  equation  still 
Ivs  simple.  For  the  particular  case,  wbtti  I  as  f 
and  r  =1 ',  the  equation  reduces  to  the  simple  form. 

(Z  -  d)  [Z«  -  2d  Z  +  »-  *1  .w  W, 
In  which  /.     rf  aud  Z  m  d     yfd*  +  r«  -  i«7  The 

first  value  shows  that  P  meets  OO'  in  the  middle 
point.  Although  it  may  not  be  easy  to  place  the 
origin  at  tbe  point  suggested,  yet  there  are  other 
particular  forms  of  tho  equation  in  which  one  or 
more  branches  of  the  curse  may  pass  through  the 
origin  wb»n  placed  at  the  middle  point  of  OO'.  for 
when  tha  general  «qu»tion  is  icduced  it  assumis 
the  form. 

[L  r>  +  xy«)  +  D  (rs  +  y»)  _  Ax  -  Bl»  +  y' 
[L  (x*  +  «y)  +  i  Dx  +  C;'  =  My> 

where  A,  B,  C,  &e.,  are  constants.  The  condiUon 
that  this  shall  represent  a  cuive  passing  through 

the  origin  is 

B  .  O. 

ButB  -  (/  -  O  (</'  +  /  0  +  /  r«  -  r  r*  «=  O. 

If  in  thia  we  assume  /  1^  ,".  then  it  results  that 
F  sa  #*,  which  ia  the  particular  case  already  given. 
But  we  are  permitted  to  make  other  assumptions 
with  reference  to  /  l\  r  r',  consistent  with  tho 
existence  of  the  equation  BeO,  and  in  each  case 
the  curve  will  pasa  through  the  origin.  I  bad 
made  out  a  number  of  cases  to  illustrate  this 
point,  but  I  am  warned  of  the  length  to  which 
these  rapliea  are  exteuoing,  and  must  for  tbe  pre- 
sent leave  them  out.  With  reference  to  tho  laat 
question  of  A.  F.  Smith,  aa  to  how  to  make  the 
Imped  part  of  tbe  curve,  in  the  particular  case, 
deviate  l«ast  from  a  straight  line,  so  as  nearly  to 
realiae  Watts'  parallel  motion  ?  Since,  in  the  par- 
ticular case,  tho  origin  is  a  doublo  point,  through 
which  two  branches  »f  the  curve  pasa  ;  if  at  that 
point  we  can  bring  the  branches  nesrer  together, 
the  branch  in  whirh  I'  moves  will  posaibly  be  made 
nearer  a  straight  line.  Now,  each  curve  is  inclined 
to  the  axis  of  x  at  angles  whoso  tangents  aie 
respectively 

f  -  rs  -  d* 

"  -  V4«s«f  -         of  -  rV7~ 

The  larger  this  is,  tha  nearer  the  branches  approach, 
and  the  closeness  will  depend  on  making  the 
numerator  of  tho  abovo  fraction  aa  large  aa  pos- 
sible, and  the  denominator  aa  email  as  possible.  In 
reply  to  "  M  I.C.E.,"  it  will,  perhaps,  be  easier  to 
trace  the  eurve  from  its  eqastion,  referred  to  polar 
oo-ordinatee  o  and  9,  which  is  as  followe  :— 

[Lp'eo.9  4  Dp"  -  A e co.  u  -  Bl« 
+  ptrin'fllLp«  +  2Dpco*4  +  C]»  =  Vfi^wWi 
Aaauming  values  of  4  =  0,  ,W,  4  V,  6a3,  90°,  we 
shall  have  equations  for  determining  p,  of  the  third 
and  sixth  degress,  some  of  whicb,  when  supplied 
with  numerical  coefficients,  might  be  aolved  ap- 
proximately. I  have  written  out  a  number  of  auch 
equations,  from  wbich  a  general  id*a  of  the  carve 
niiuht  be  obtained.  To  differentiate  the  conation, 
"M.I  C  E."  would  not.  1  think,  find  much  difficulty 
into  factors,  and  taking  logarithms 


of  both  aides  of  tho  equation,  from  which  tha  dif- 
ferent coefficient  could  be  easily  obtained.  Of 
course,  nothing  definite  oiuli  be  arrived  at  until 
tbe  equation  was  supplied  with  numerical  00- 

ciBcients.— MlLVimTOX. 

[47910.  j — Electric  Clock.— You  should  have 
sent  a  sketch.  I  can  only  guess  at  your  arrange- 
ment. ■  (see  sketch),  shows  the  spring  you 
mention,  one  end  of  wbich  is  fixed  and  connected 
with  electro- magnet  E,  and  the  other  carries  a 
platinum  contact  pieco  c,  which  rests  on  a  platinum 
plate  fixed  to  a  brass  bracket  A.  These  should 
nearly,  but  not  quite,  touch  one  another,  p  ia  the 
of  spring,  and  yoo 


cut  with  teeth,  liko  a  on  pendulum,  so  that  the 
teeth  catch  pendant  and  puah  the  spring  up  to 
make  contact  at  A  <■,  when  pendulum  parses  middle 
point  of  its  beat.  If  pendulum  awiuga  far  it  will 
pasa  pendant  without  pushing  spring,  but  as  stroke 
diminishes  the  pendant  catches  on  a,  and  a  fresh 
impulse  is  given  by  magnet  to  pendulum,  d  is 
armature  of  magnet.  Battery  wires  are  connected 
to  srir.  ^The  spring  should  b^fi"d  "that  pendant 

Olattos. 

[479H.]— L  B  S.C.  Engines.— On  referring  to 

list,  I  tiud  the  following  differences  to  above : 
2*t,  Ashburntum  :  315,  Harstmoneeux,  single  ez- 
preases;  Tit,  Duckhnrst,  terrier;  Wi,  Nice;  304, 
Milan,  "Urnevenor" class.  Can  "Carstairs"  oblige 
with  particulars  of  10,  12.  20.  32.  34,  37.  41.  42.  44, 
-V2,  60.  70,  7G,  99.  100.  105.  106.  194,  195,  201,  204, 
213,  216.  232. 2V2,  273,  296,  297,  302,  305,  32S,  344, 
350— COIUDAECS. 

[4791C.1-M:.B.  Enginca  — Thankato  " 

tion 


about  the  h'M  class  was  obtained  from  information 
}  supplied  by  Mr.  Strettun  in  earlier  volumes.  The 
numbers  and  dates  I  obtained  from  personal  ob- 
servation of  the  engine*.  "Camomile"  and  "A 
I  Driver"  have  included  the  134  class  in  their  re- 
plies. These  engines  are  similar  to  the  S90  class  in 
their  principal  dimensions,  but,  l>eing  designed  by 
Mr.  Johnson,  I  did  not  include  them  in  the  890 
class  proper,  which  are  of  Mr.  Kirtley'a  design. 
The  number*  of  the  131  class  are:  67—69,  110, 
132—136,  aud  another.  I*  "Camomile"  aura  of 
Nos.  121  and  122  i  I  aaw  these  engines  a  few 
weeks  ago,  and  then  they  were  small  double- 
framed  coupled  enitinee,  with  wheels  about  oft.  9in. 
or  6ft.  What  are  the  date*  of  126—128  and  123  i 
What  I  said  about  Mr.  Jobnaon'a  dome  and  man- 
hole cover  applies  to  No.  14RonIy.  The  date  ia 
1872,  and  it  cannot,  therefore,  be  one  of  Mr. 
Johnson's  engine*.  It  is  not  a  "rebuilt."  On 
page  014,  Vol.  XXX.,  "Oorostixs"  gave  the  num- 
bers and  aire  of  cylinder*  of  the  rebuilt  800  class 
rebuilt  up  to  1877.  I  understand  that  tho  engines 
of  this  class  rebuilt  after  this  dsto  havo  cylinders 
18in.  by  26in.  I  should  be  very  glad  if  "  Camo- 
mile "  would  inform  me  as  to  what  became  of  the 
other  Somerset  and  Dorset  engines.  Will  ho  also 
give  further  particulars  of  these  engines  t  Are  the 
frames  outside  or  inside  r  Also,  of  the  Hereford 
and  Swansea  engines  'r — Metkoii. 

[47921.1—  Magic  Lantern.  You  can  grind 
4iin-  condeneers  out  of  odourless  plate :  grind  two 
pianos  I  by  0 ;  these,  mounted,  will  be  just  what 
you  want  fur  a  good  lautoin.  If  you  will  let  me 
know  what  kind  of  front  you  want  to  make,  I  wiB 
tell  yoo  how  to  make  it.  A  pair  of  pianos  Jin. 
diameter,  3  by  0,  will  work  well,  but  if  you  want 
to  make  an  achromatic  combination,  let  me  know 
in  another  query. — W.  J.  Ljlkcjlutkii. 

[47929.] -Ernest's  Coil.-If  "  J.  W."  possesses 
the  back  volumes  of  this  journal,  he  will  do  well  to 
study  "  Inductoriom's "  letter  on  page  473  of 
Vol.  XI. ;  also  the  two  letters  by  Mr.  J.  Brown,  of 
(page  Oil  of  Vol.  XXX.,  and  page  310  of 
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i  of  coils  wound  upon 
disc  or  vortical  method.  Nothing  is  placed 
between  the  layers  of  secondary  win?,  which  arc  so 
narrow  that  no  pair  of  layers  can  generate  spark 
enough  to  break  through  the  paraffined  silk  cover- 
ing. A  sectional  sketch  of  the  secondary  would 
simply  show  the  insulating  ditcs,  arranged  at 
equal  distances  upon  the  ebonite  tuba,  and  this 
"J.  W."  wili  be  able  to  picture  to  himself  quite 
clearly.  If  discs  of  paraffined  paper  are  used  they 
most  be  carefully  fitted  to  the  tube, ;  and  I  found 
it  necessary  to  cover  the  bottom  of  each  division  or 
space  with  a  layer  of  paraffin  wax.  laid  on  with  a 
camel's  hair  brash,  and  rendered  smooth  and 
regular  by  the  application  of  a  warm  iron  wire. 
This  prevents  the  spark  from  paaaing  underneath 
the  partitions  at  those  points  where  it  has  a  strong 
tendency  to  do  so.  "J.  W."  will,  of  course, 
understand  that  the  wire  must  run  in  the  same 
direction  through  all  the  spaces  ;  and  to  bring  this 
about  the  coil  must  be  turned  round  in  toe  winding- 
stand  at  the  commencement  of  each  apse*.  A  little 
thought  on  the  part  of  the  ronrtructor  is,  perhaps, 
better  than  a  great  deal  of  elaborate  description. 
With  regard  to  the  condenser.  I  am  sorry  to  say  I 
cannot  put  the  matter  more  simply  than  was  done 
cd  page  598,  because  the  number  and  size  of  the  tin- 
foil plates  is  not  the  only  element  which  determines 
the  capacity  of  a  condenser.  The  simplest  and 
safest  plan  is  to  ascertain  by  experiments  with  the 
Hushed  coil  the  number  of  (dates  which  the  instru- 
ment requires.— EK.VRfr,  Haverfordwest,  Pem. 

[47934-1— Induction  Coll  Failure.— Von  hare 
MM  right  in  removing  one  of  the  layers  of  primary ;  i 
three  are  ample,  and  you  have  done  right  in  care-  j 
fully  insulating,  but  I  urn  afraid  you  have  gone 
wrong  in  the  coupling.    Xuw  t«»t  the  primary  by 
coupling  it  directly  to  the  batteries,  and  see  what 

small  iron  | 
right,  and  j 
u  Boat,  of  J 
r:  .therwise  vou  will  i 
get  no  induced  current  at  all.  -  W.  J.  Lascastkb. 


coupling  u  directly  to  me  batteries,  ana  i 
weight  the  c-ire  will  lift ;  if  it  pulls  a  sn 
weight  to  it,  and  holds  it,  then  it  is  ri 
thi  other  connections  are  wren*.  Ym 


(4793-3  ] —Ventilation  of  Room  -If  the 
querist  will  introduce  a  surn.ieut  supply  of  fresh  air 
into  his  room,  below  tho  ceding,  he  will  find  that 
it  will  drive  out  the  heated  air  through  the  per- 
forations in  tho  callings  over  the  gas- lights.  This 
he  can  test  by  opening  a  window.  If  there  be  a 
Are  burning  tn  the  room  ho  will  have  to  provide  as 
much  air  as  is  carried  awiy  by  the  fire  and  chlm- 
I  by  the  chimney,  if  there  is  no  fire— before 
U  available  for  driving  out  the  heated  air 
_  i  the  ceiling.  It  will  then  be  all  tho  better 
to  carry  a  wooden-tuba  up  the  side  of  the  h  >us», 
as  he  suggests,  and  either  put  a  ventilator  or  not 
OB  the  top.  But  unless  he  pr  ividos  an  adequate 
supply  of  air  into  his  room,  neither  an  "  E-lipse  " 
venil.ator  nor  any  othir  kind  will  produce  "a 
steady  up-draught  "  at  ail  limes.  Provision  can 
easily  be  made  fir  preventing  down-draught,  if 
necessary,    when    the   itdats   are  closed.  —  D. 

Oswnunr. 

[47933.'  —  Photography.— Y»u  can  photograph 
easily  with  my  magnesium  lamp.  This  ii  msde  in 
the  form  of  a  paraboloid,  and,  consequently,  col- 
lects all  the  light  from  tho  wire,  and  rrtlwts  it  out 
mere  like  sumhine  than  an  artificial  light.  With 
it  you  can  take  a  good  negative  in  one  second  at  a 
cost  of  leas  than  one  farthing.  I  shall  be  pleased 
to  send  yon  full  particulars  aud  a  drawing,  if  you 
would  like  to  make  one.— W.  J.  Laxcastxh. 

[479JS.]- Photography.— Certainly;  but  I 
thould  recommend  you  to  substitute  a  quiuk- 
scting  portrait-lens  fur  the  Ross  symmetrical.  As 
to  the  length  of  ribbon  required,  so  much  depends 
upon  circumstance*,  you  had  better  make  one  or 
two  preliminary  trials  ;  and  as  to  the  gas,  provided 
bo  direct  light  from  tho  flame  Entered  the  camera, 
it  probably  would  not  matter  whether  it  were  lit  or 
not.  Your  other  difficulty  appears  to  be  so  much 
»  question  of  skill,  I  am  afraid  nothing  but  practice 
will  enable  yon  to  overcome  it;  but  if  you  will  give 
details  of  development  1  will  endeavour  to  assist 
you  if  possible.— \V.  Romxiox,  Jus. 

[47941.]—  Coating  for  Leather  Disc  —I  hive 
not  misunderstood  y  ur  query  :  1  knew  whit  you 
were  at  as  well  as  if  I  had  seen  your  appliance. 
Your  leather  dies  should  bo  coned  at  well  as  your 
wheel ;  then  you  would  dispense  with  the 
ig  that  you  complain  of.  There  is  a  con- 
fret  going  on  liecauso  your  metal  wheel  on 
the  front  and  back  edge  is  the  same  diameter,  or 
square  with  line  of  shaft,  and  your  leather  diso  is 
the  same.  The  consequence,  is  your  vortical 
plane  is  running  at  the  same  speed,  outer  and 
inner  edge,  the  while  the  position  upon  the  leather 
disc  is  running  faster  outaido  than  in,  causing  a 
continual  fret  which,  if  couei,  would  be  avoided.— 
Jack  or  All  Trades. 

[47947.]— Land  Reclamation.  —  "  Wiiping  " 
is  the  preeeas  ot  retaining  artiliciat'y,  by  miens  of ' 


tbii  manner  as  far  as  possible,  it  la  inclosed  by  sea- 
dykes  and  drained,  either  by  pumps  or  by  a  canal 
with  fluod.gates,  which  are  opened  at  low  water. - 

Glattox. 

f  1 79 IS.]— Cold- Air  machinery. -In  IRSO,  the 
Bell -Coleman  Me-hanicst  Refrigeration  Company 
■applied  a  machine  for  coding  a  large  room  at 
Sydney.  Tho  machine  had  two  compressors,  24in. 
diani.  by  3ft.  stroke.  With  50  revs,  per  min.  the 
air  was  delivered  at  over  10f  below  x«ro,  tho  air- 
pressure  being  4Mb.  I  am  unable  to  give  particu- 
ars  of  horse-power  used,  &i. — Ulatt  X. 

[17951.]—  Wheel-Barometer.  — The  quantity 
of  mercury  neceesarv  to  fill  your  tube  wdl  depend 
npon  the  size  of  tub*.  About  Sib.  ought  to  till  an 
ordinary  tube.  See  that  the  tube  is  quite  dry ;  then 
make  a  note- piper  funnel,  with  a  piu-bole.  Put 
this  into  open  leg  of  tube,  and  p  ur  mercury  through 
it  until  the  short  leg  is  full ;  then  place  "finger  on 
the  top  of  open  end,  and  invert  the  tube.  Shake 
the  whole  of  the  mercury  over  into  long  leg  I  then 
till  short  leg  again,  and  .hakeover  as  before.  Con* 
tinuo  this  until  the  long  leg  is  full ;  theu  put  a  little 
more  into  short  leg,  and  allow  the  mercury  to  fall 
in  long  leg,  aud  bump  against  the  top  several  times, 
until  all  tbe  small  bubbles  of  air  have  collected  at 
the  top  of  tho  tube  I  then  invert  tube,  and,  by 
gently  tapping,  get  the  bubble  of  air  over  the  bend 
and  out  of  short  leg.  Put  iuto  case  and  weights 
in  position,  and  set  the  finger  to  the  tight  height, 
aud  the  Urometer  will  be  all  right  agam.-W.  J. 
Laxcastke. 

[47972.]—  Metal  work.-I  do  not  know  how 
th-j  cheaper  kinds  are  nude,  but  the  be>t  sort  is 
made  by  a  sort  of  "  d  dly,"  which  is  held  inside 
tho  work,  and  the  in-jial  hammered  nut»id<«.  Aa  it 
expands  uud-r  tho  hatnuier,  it  is  msde.  by  akilful 
manipulation,  to  tako  tho  form  desired.— Glat- 
TOX. 

[47972.]  —  Metal-work.— Comparatively  little 
of  the  metal- work  supposed  to  be  genuine  repouue 
is  such,  much  being  produced  by  stamping  and  by 
edectro  -  deposition.  Another  means  of  saving 
labour,  and  thus  cost,  is  by  stamping  in  a  roughly- 
rimehed  cast  iron  din  (the  cost  of  which  ia  only  a 
fow  shillings),  aud  afterwards  having  the  surface 
of  article  touched  up  by  embosser.  It  would 
occupy  too  much  spice  to  give  detailed  explanation 
of  tbe  process  of  embossing.  I  will  givn  a  rough 
idea  which  may  be  of  eervice.  Supposing  >ou 
require  a  brnss  linger  or  dor-plate,  tn  rt/muu; 
take*  piece  of  sheet-brass  of  t<  quired  sile,  thick- 
neat,  1-30  n.,  or  thicker,  aud  dm*  your  design 
upon  tho  surface  of  tbe  metal,  the  lines  of  which 
should  be  traversed  with  a  aharp  ateel  point,  to 
prevent  obliteration.  After  jou  have  fixed  plate 
upon  the  pitch  block,  which  is  simply  a  piece  of 
wood  coated  wifh  a  mixture  of  resin  and  pitch,  you 
may  proceed  to  trace  in  your  design,  which  is 
done  by  the  aid  of  the  hammer  and  a  small  tool 
called  a  tracer,  similar  to  steel  chiiel,  but  having 
its  edge  slightly  convex  and  very  tmo:>th,  so  thatit 
will  lead  nicely.  Having  traversed  your  outline, 
you  may  now  proceed  with  thodetail  of  yourdesign, 
and  next  the  miking,  which  is  dune  with  a  punch, 
circular  and  triangular,  or  star-shaped,  as  the  case 


may  be,  aud  consist*  of  nothing  else  but  a  man  of 
small  punctures  covering  the  plain  surface  of  the 
metal,  and  forming  a  ground  fur  your  design.  You 
have  now  to  turn  your  plate  np'idu  down  upon  the 
pitch -block,  when  you  will  find  ihn  marks  of  your 
tracer  distinctly  visible  upon  tbe  back  uf  the  metal. 
The  beating,  which  ia  the  life  of  tbe  work,  is  the 
next  process,  and  is  done  with  tools  various  in 
shape,  a  balled  or  rourid-uosed  tool  being  the 
principal.  Much  depends  upon  the  modulations  in 
the  raised  part*  of  the  work,  ai  d  as  you  cannot 
keep  looking  at  the  effects  of  every  blow,  it  is  only 
by  continual  practice  that  the  process  can  he  sue 
ceisfully  carried  out.  In  some  cases,  where  the 
price  will  allow  of  it,  the  work  is  re-tuined  on  the 
pitch-block,  and  more  highly  burnished  in  detail.  I 
may  say  that  as  many  aa  300  tools  are  used  by  some 
embossers  for  various  classes  of  work.  In  the  case 
of  hollow  ware,  required  to  be  bea'en,  the  design 
ia  simply  diawn  upon  the  outside,  the  tracer  not 
being  used,  and  the  raised  parts  are  thrown  up  by 
means  of  an  instrument  called  a  snnrling  iron,  tho 
one  end  of  which  is  held  in  a  vice,  while  the 
other  end,  which  has  a  smooth  turned-up 
point,  is  brought  to  boar  frnm  the  inside 
upm  the  purls  to  be  raised.  By  a  repetition  of 
blows  varying  in  sharpness  and  f  >rce  upon  the 
iron  near  where  held  ill  the  vice,  a'-  tbe  same  lime 
moving  the  article  upon  which  we  are  speaking 
about,  so  as  to  keep  the  turned-up  point  in  tbe 
proper  place,  tbe  metal  ran  be  rei»»d  to  any  reason- 
able required  height.  The  oui<id»  has  now  to  he 
operated  upin,  and  to  do  this  the  article  has  to  be 
lilted  with  melted  pitch,  which  must,  of  course,  set 
before  we  can  proceed  further.  The  first  thing  to 
be  doneia  to  work  upon  the  outline  of  your  'Irawing, 
and  afterwards  the  detail  of  your  work,  which 
varies  according  to  the  class  of  work  required. 
Einboaaing  is  a  most  interesting  proc  ss,  and  it 


and  taste  for  drawing,  to  attempt  it.  Tho  con- 
ventionalism! foliage,  of  thi  Mediiuval  school 
now  so  much  in  fssbion  is  very  simple  in  treatment, 
aud  may  be  attempted  with  very  few  tools.  Shall 
be  pleased  to  give  "Fal"  further  information  if 


[47982  ] -Field- 01a*». -Tho  three  lenses  in 
each  eyepiece  of  your  fleld-glasa  are  of  different 
foci.  You  cannot  uso  tbe  concave  eye-lenses  for 
photographic  purposes,  and  the  object-lens  will  not 
be  of  much  use,  their  diameters  being  much  too 
great  for  their  foci.  Better  get  a  cheap  lens  msde 
on  purpose  for  photographic  work.— W.  J.  Lax- 

CASTES. 

[479S1.]— Dry-Plate  Transparencies  — You 
can  use  any  of  the  ordinary  dry  plates,  or  my 
specially  prepared  3 Jin.  by  3Jiu.  plates.  Expo** 
them  behind  a  thin  negative,  and  develop  with 
ferrous  oxalate,  or  pyro  ammonia  and  ammonium 
bromide ;  then  fix,  and  well  wash  for  some  time. 
You  can  toue  with  chloride  of  gold,  or  with  chlo- 
ride of  platinum,  in  tho  usual  way.— W.  J.  Lax- 

CASTS  It. 

[  4  79  K  - 1 — Maa»TAri  n  g  I 
mercurial 

vernier,  may  be  read  to  1-luoth  of  an  iucb.  A 
water  barometer  would  have  a  scale  abuut  1  i  time* 
as  long,  and  would,  therefore,  read  to  1-lJOOth  of 
an  inch.—  0  I.ATTOX. 

1 47935.]—  Measuring  Atmoapheric  Pressure. 

—You  cannot  do  it  under  the  ctrcumatances  you 
mention.  The  water,  I  have  no  doubt,  ia  always 
changing  its  depth,  and  to  make  a  avatar  barometer, 
with  an  oscillating  cistern,  would  bo  practically 
u«c)css.  Better  got  a  raiu- water  tube,  and  an  iron 
pipe,  25ft.  1-ug,  with  a  gUs.  tube  in  the  top,  10ft. 
lung,  hermoii.-slly  sealed  ;  then  fill  this.  But  the 
gly.vrino  barometer  ia  even  better  for  gen 
tuatiuua  of  atmospheric  pressure.— W.  J.  J 


eaaur  1  ne  Atmospheric  Pressure, 
nary  mercurial  barometer,  fitted  with  a 


[17991  ]-Photoirraphic.-You  cin 
une  on  tho  bottom  of  tho  negative  in  Indian  ink, 
then  in  the  print  the  name  will  appear  white.  The 
name  has,  of  course,  to  be  written  backwards,  so 
that  It  shall  print  in  the  right  way  on  the  photo. 
The  easiest  way  is  to  do  what  ihe  lada  caII  print  the 
name  on  the  negative,  thus,  KOCT  It  can  be 
easily  written,  and  when  prinUid  on  photo  will,  of 
course,  read  "  d^u."  You  will  soon  become  pro- 
ficient with  a  little  core.— W.  J.  Laxcasteb. 

[17992.]— Commutator  for  Small  Dynamo. 

—TO  M».  Laxcastke  —You  should  use  blocks  of 
ebonite.   These  can  be  sawn  and  filed  up  iuto  any 


shape  you  may  want  tbom,  and,  a«  you  know,  witl 
perfectly  insulate  ono  port  from  ths  other.— W.  J. 
Laxcasteb, 


—  — -  — —  n  ■ 

iramutator  ou  to  this  nng, 
rews  do  not  go  through  to 
I  bi  iog  only  imbedded  in  the 


■i  2H.O 


wattled  gruins,  the  sediment  deposited  by  the  ebb  |  has  often  occurred  to  me  that  it  is  quite  in  the  pro- 
of the  tide.   Having  raised  tbe  ground  in  I  vine*  of  ths  amateur  possessing  a  knowledge  of, 


[47M2.1  —  Commutator  for  Small  Dynamo. 
— Around  the  end  of  the  shaft  fix  aa  ebauite  ring. 
Srrew  the  metal  for  commutator  ou  to  this 
taking  care  that  the  surews 
the  shaft,  their  threads  1 

obonite.  See  answer  to  17^37,  by  "  Conrad,"  for 
sketch ;  but  modify  by  rna'<uig  the  severance 
between  the  two  commutator  plates  slightly  slant- 
ing.—U.  Stookk. 

[17991]  —  Maaganiferoas  Ore.  —  To  Mr. 
Brixht-B.—  The  reaaon  that  41  of  CO ,  equals  43-.j 
of  MnO,  ia  that  (when  treated  in  the  manner  de- 
scribed) one  moloculo  of  MnO<  i=  4 •'!•■'>  liberates 
two  molecules  of  CO,  (  *  11).  I  am  realoiiing  by 
ths  old  atomic  weights.  The  reaction  of  sulphuric 
acid  (concent.)  on  mangaaoie  di-oxido  and  oxalic 
acid  ia  as  follows  :— 

MnO,  +  H.C.O,  +  n.SO,  -  MnSO, 
+  2CO,. 

With  regard  to  the  other  query,  I  meant  to 
said  that  the  quantity  thus  found  x  by  50  IT 
you  took  2  grammes  of  the  ore,  and  2  X  50  ^  100) 
equals  the  porcentage  of  MuO,  in  the  sample,  in- 
stead of  saying  "  equals  the  quantity  of  MnO,  in 
the  sample."— J.  C.  BkixiIEU. 

[47999.]  -Electric  Locomotive.—  To  M». 
Eaxcastkil—  The  simplest  and  really  most  efficient 
motor  you  can  fit  to  your  truck  is  a  rotating  cir- 
cular one.  The  motor  should  bo  about  Sin.  long 
and  2in.  diameter.  It  is  made  of  first  an  iron  core 
{in.  diameter,  with  six  square  ends,  or  rather  having 
six  inclined  planes  round  each  circumference ;  these 
should  be  ao  filed  up  as  to  rotate  just  inside  six  iron 
rods,  making  frame  which  carries  the  motor. 
Around  the  iron  core  yon  will  wind  wire  in  the 
usual  way,  and  at  one  end  you  mutt  have  a  com- 
mutator wiih  six  points  of  contact.  The  rotation  is 
produoed  in  this  way  I  Close  the  circuit,  and  you 
will  have  an  electro-magnet,  the  ends  of  the  core 
being  larger  than  the  bobbin,  and  forming  in  alined 
planes  will  attract,  an  \  be  attracted  by,  the  iron 
rods  forming  frame  of  motor  ;  the  electr:>-magnet 
will  rotate  until  the  tops  of  inclined  pianos  are  just 
opposite  iron  rods,  then  circuit  ia  broken  and  joined 
directly  after,  when  another  pull  take*  place,  and 
so  a  continuous  rotation  is  obtained.  This  rotation 
is  conveyed  to  driving  wheel  of  engine  by  two 
crown  wheel*.  With  such  a  motor  a  good  speed 
can  be  obtained.— W.  J.  I 
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;4Sfl01.]- Heating  Soldering-iron.  I  here 
fcrwaid  a  sketch.    A,  Citing  of  stove ;  13,  lamp 


atd  uptake;  D,  baffle-plate;  E,  top  of  atove;  F,  tbe 
tilt  mentioned  ;  O.  wire*;  and  II,  place  for  the  bit. 
Make  the  tilt  juit  high  enough  f.>r  your  purpose, 
and  let  it  rise  at  the  back  an  inch  higher.  I  here 
pot  thing*  at  a  red  heat :  but  yon  mu«t  adjust  vour 
lamo  that  the  article  in  not  smothered  witn  carbon. 
—Jack  of  Au,  Thahes. 

[4S002.]  —  HeatinK    Soldering-iron.  —  See 

■   48001.   No  ;  ,ou  would  come  to  grief  with 
—Jack  or  All  Toadhs. 

[43010.]— Oil  on  tho  Waves  —It  will  take  a 
long,  Ung  time  to  cover  the  tea  with  eveu  a  thin 
layer  of  oil,  too  long,  in  fact,  to  approximately  cal- 
culate; but  even  it  it  wai  covered  it  would  bo 
assimilated  very  quickly  by  all  aorta  of  animal  life. 
I  ahould  be  sorry  lor  the  iuhabitanta  of  the  globe 
when  tbe  waves  of  the  ocean  have  been  stilled  by 
throwing  oil  upon  the  watera.  The  air  that  haa 
paaatd  through  the  p article!  of  a  huge  wave  broken 
iuto  (pray  ia  the  purtat  and  moat  health-giving  you 
can  find  anywhere.  A  aouth-weat  gale  freah  from 
h  stormy  sea  i<  productive  of  more  good  than  any- 
body can  picture.  The  oxs  gen,  .:  >ne,  and  traces  of 
icdrue.  bromine,  Li:  ,  taken  up  by  the  air  after 
travelling  over  miles  of  foauing  sea,  is  of  the 
ntmoat  Value  to  human  and  other  life,  and  it  wdl 
ba  a  very  sorry  time  for  the  people  when  every 
wad-brained  navigator  pour*  all  the  oil  bo  can  get 
tn  to  the  soif.ee  of  the  oceen  ;  before  then,  many 
generations  will  have  paasedawayaiidothfr  methods 
of  railing  will  be  invented,  doing  away  with  the 
borrora  of  sea-iirtrness  and  the  diaoomforta  of  a 
stormy  voyage. — W.  J.  I.amcaateb. 

145313.]— Tricycle.— Steel  or  iron  tire  would 
cauio  too  much  vibration.  Strengthen  steering 
rod,  and  have  handle  working  rather  tight.— 

COklHAaTB. 

[48013  ]—  Tjicyclc  -You have  evidently  a  poor 
tricycle,  and  a  very  alow  cxprres.  I  ahould  imagine. 
The  brake  on  the  back  wheel  ia  bad— very  bad 
indeed.  You  ahould  either  have  a  brake  on  the 
hub,  or,  next  beat,  two  brakes  at  tbe  back  of  the 
bind  large  wheela.  I  am  afraid  your  hind  wheel  i> 
too  am  .11 ;  if  it  i<,  ;ou  will  be  unable  to  cure  its 
erratic  motions.  A  gieat  many  tricycles  have  been 
made  with  a  small  wheel ;  it  ia  altogether  wrong, 
tbe  hind  wheel  is  even  better  too  large  than  too 
small.  You  cannot  beat  the  indiarubber  tires. 
They  ought  never  to  shift  with  ordinary  treatment ; 
of  course,  they  won't  carry  you  over  a  five-barred 
gate,  or  even  ten  miles  an  hour  over  rough  atones. 
1  have  been  a  long,  long  way  on  my  machine, 
and  although  the  rubber  ia  cut  here  and  there, 
still,  tbe  tires  are  as  firm  aa  the  day  I  had  it ;  in 
fact,  my  machine,  a  beat  "Swallow,"  haa  never 
ccit  me  one  penny  in  repair  a.  This  ia  a  great  deal 
to  be  thankful  for,  hut  it  ia  alwaya  beat  to  have  a 
good  thing  especially  where  life  and  limb  are  at 
stake.  You  most  get  thoroughly  uaed  to  the 
steering- handle,  and  don't  turn  it  too  abruptly 
when  it  skids,  or  you  will  go  over:  let  it  have  its 
own  way  under  your  control. — W.  J.  Laxcastkb. 

[4S014.1-  Magic  Lantern  —  Vi~  a  mixture  of 
lampblack  aud  good  shellac  varnish.  This  gives  a 
good  dull  black,  and  dries  quick.— J.  II.  E. 

[48314.]—  Paints  for  Lantern -Slides—  The 
bast  yeliowa  for  painting  on  glass  are,  1  believe, 
Italian  pink  and  gamboge  ;  the  former  appears  to 
be  called  a  pink  on  the  "  Incus  a  non  lueendo  " 

Kuciplo,  as  it  ia  not  a  pink,  but  a  bright  yellow, 
e  chrome*  and  cadmums  nr..  of  no  uae,  as  they 
are  not  transparent.  The  only  transparent  reds 
are,  1  believe,  the  lakea,  crimson  and  scartst.  Any 
tint  of  orange  can  be  obtained  by  mixing  the  lake 
with  the  yellow.  I  have  tried  both  oil  and  water- 
colours,  but  I  do  not  find  any  difference  in  bril- 
liancy, and  as  the  water-colours  are  snore  easily 
■WBiglsl.  I  prefer  to  work  with  them  ;  but  in  U5"ug 


Canada  balsam  and  turpentine,  which  dries  in  a 
quarter  nf  an  hour,  and  you  can  always  again 
paint  with  water-colours  on  tho  picture  so  ver- 
uiahed  :  but  do  not  attempt  to  paint  over  tbe  first 
coat  before  it  ia  protected  by  the  varnish.  1  don't 
think  there  is  any  way  of  re-moistening  the  colours 
after  they  have  become  hard.  Wheu  I  was  in 
India,  I  uasd  the  water- oloura  in  tubes.  Y'ou  can 
get  them,  I  think,  by  writing  to  Newman  and  Co., 
booksellers,  Dalhousie-sqaare,  Calcutta.— M.  I.C.E. 

(4S0UI  ]— Polishing  Kock  Crystal  —This  is 
paat  tbe  hand  of  an  amateur.  You  could  not  at 
all  do  it  successfully,  and  the  coat  of  the  necessary 
apparatus  for  cutting  would  be  immensely  more 
than  tbe  cost  of  having  the  crystal  cut  and  polished 
by  someone  in  the  trade.— W.  J.  Lascasviui. 

[48024  ]  —  Water  -  Colour  Painting.  —  By 
"smoothness."  I  presume  is  meant  a  tint  either  flat 
or  graduated,  so  produced  as  uot  to  show  marks  of 
the  brush  or  inequalities  caused  by  using  too  much 
or  too  little  water.  Any  other  smoothness,  such  a« 
we  aee  in  coloured  engravings,  is  objectionable ; 
iDdeed.  a  rather  rough  granulated  surfnoe  is  gene- 
rally aimed  at.  In  laying  a  flat  tint,  it  is  necessary 
that  sufficient  colour  should  ba  mixed  with  sva'er 
to  produce  the  required  tint  before  you  betfn.  The 
paper  should  be  well  stretched  and  placed  at  a 
alight  alope;  begin  at  the  top  with  a  large  brush 
well  filled  with  the  colour,  and  work  downwards; 
tbe  tint  can  be  changed  during  the  process.  For  in- 
stance, from  bluish  srey  to  pink  and  yelliw,  aa  in 
a  sunset;  but  the  colour  moat  be  kept  wet  all  the 
time.  If  the  pspsr  be  not  too  smooth,  the  colour, 
when  dry,  might  not  to  ahow  brush-maths,  or 
"  cut  shades,"  aa  we  used  to  call  them  at  srhool. 
When  a  granulated  surface  ia  required,  it  ia  uecea- 
saiy  to  lay  on  the  tints  much  darker  than  what  will 
he  required  eventually  ;  and  when  dry,  tbe  whole 
should  be  washed  over  with  a  large  brush  aud 
plenty  of  water.  In  this  way  dis'ant  bills,  Arc, 
are  blended  with  the  sky,  so  as  not  to  stand  out 
too  abruptly.  Smoothness,  of  course,  is  not  so 
necessary  in  tho  foreground  :  indeed,  some  of  our 
beat  painters — David  Cox,  for  instance,  whose 
•ligbteat  sketches  sell  for  scores  of  pounds— adopted 
a  bold,  not  to  say  blotchy,  atyle.  even  in  the  akies 
and  middle  distance  of  bia  picturra.  Of  course, 
your  bridge  will  have  to  be  coloured  according  to 
the  material  it  is  built  of,  and  other  local  circum- 
stances ;  and.  as  for  water,  this  element,  like  the 
chameleon,  changes  its  hoe  according  to  its  sur- 
roundings, and  no  general  rule  can  be  laid  down 
for  transferring  its  beauties  to  paper.— M.I  C.E. 

[48015.]  -  Fan  for  Smith's  Hearth.  -  I 
give  a  sketch  of  one  which  I  think  will  answer 


n  c.i 


f  I  c 


r  /  c.  i 


F  i  c.i.  \**JLS 


your  purpose  ;—  Outside  diameter  of  fan,  loin., 
the  eye  4rin  ;  the  blade*  are  in  two,  aa  the  fan  is 
constructed  with  a  central  web  point  lin.  at  the 
eye,  3in. :  with  these  figures  you  will  be  able  to 
work  to  Fig.  1  tbe  cross  stem  distance  from  centre, 
and  the  same  distance  gives  the  curve  and  position 
of  blades.    These  should  be  five  on  both  tides  of 
web:  you  may  put  them  alternate  or  opposite.  Fig.  S  1 
shows  edge  view  of  fan  blades  and  box ;  1  web.  _'.!  I 
blades,  3  diaphragm,  or  covering  over  the  bladea.  ' 
4  distance  piece  of  box  or  caaiug,  jo  cheeks;  Fig.  3  ! 
shaft  lin.,  forged  with  «  collar  on  ;  B  may  be  square 
to  go  into  a  square  bole  in  the  web,  and  bolted  to  i 


the  collar  with  4j>  bolts,  tho  other  \.  Fig.  4.  a 
conglomeration  of  elevation,  section,  aud  crowding 
as  much  in  tbe  spaoe  aa  I  can ;  but  stilt  I  think 
readable.  The  eating  ahould  bo  4io.  larger  in 
diameter  than  tbe  fan  and  eccentric,  aa  shown  ;  the 
arrows  show  tho  way  it  should  run ;  the  stays  and 
crutches  that  carry  the  casing  and  bearings  raide 
of  quarter  iron  bar  by  1J,  the  web  of  sheet  trou 
No.  12  gauge  ;  the  cheeks  of  casing  the  same,  the 
bl&dea  of  No.  1C,  the  distance  piece  of  the  sanie, 
the  diaphragms  of  20.  Let  your  outlet  of  eas'.ng 
be  about  4in.  square,  and  you  can  contract  that 
from  there,  and  niakd  it  round  from  the  next  piece. 
Fig.  5  gives  you  an  idea  of  tbe  driving  gear:  first 
wheel,  lift.  Oin. ;  crank,  4  In. :  throw  this  on  to 
small  wheel  Cin. ;  or  2ft.  wheel  on  the  same  shaft : 
drive  the  fan  with  a  4in.  fulcrum  to  Pitman,  2ft. 
length  of  pole  over  all  8ft.,  giving  a  rise  of  3'iin.  in 
action,  and  at  20  strokes  will  give  you  840  revolu- 
tions of  fan.— Jack  or  Atx  Trades. 

[480o2.]—  Watch  -  Bepairing-.—  If  the  lever 
watch  referred  to  by  "J.  B."  has  the  spring  at  top 
of  balance,  and  supposing  it  ia  on  the  gaining  rate, 
to  correct  proceed  thus  :  Unpin  spring  from  stud 
(before  removing  from  plate},  then  remove  balance 
and  spring  from  movement,  and  taking  balance  in 
left  hand,  supporting  centre  with  the  thumb-nail, 
turn  tho  rolltr  with  a  smooth  pair  of  pliers  a  little 
to  the  left ;  place  balance,  &c,  in  movement,  and 
repin  spring  in  stud,  so  that  tbe  watch  ticks  equally. 
You  will  here  observe  there  is  more  spring  in  action 
than  bet  ire— hence  the  desirtd  iff  act :  n«  find  if 
losing.— Cobs  eii  ctrs. 

[48052.]—  Watch-Bepairlng.— If  you  have  got 
the  regulator  of  jour  watch  all  tho  way  towards 
the  word  ••  Fast/'  you  must  take  up  the  spring  in 
piecisely  tho  same  manner  aa  was  described  in  a 
I  emit  Utter  respecting  verge  watches-  i  e.,  you 
must  turn  the  ooliet  round  with  a  steel  point  in  the 
direction  the  end  of  the  hairspring  paints.  If  the 
roller  jewel  is  set  in  a  line  with  a  bar  of  the  balance, 
do  not  move  the  roller.  By  getting  that  puticular 
bar  exactly  over  the  pallets  hole  when  the  hair- 
spring ana  balanos  are  replaced,  and  tho  cock 
acre  wed  down,  you  will  be  sure  to  get  the  watch  on 
beat  without  trouble  or  doubt  The  hairspring 
should  be  set  free  from  the  balance  on  one  aide, 
and  from  the  plate  and  regulator  on  the  other, 
bring  left  free  to  play  between  tbe  pins  without 
friction  of  any  kind.  I  have  an  assistant  who  per- 
siatenUy  neglects  this  moat  important  item,  and, 
consequently,  watches  leaving  bis  hands  are  fre- 
quently very  erratic  in  their  action.  Too  much 
attention  cannot  be  paid  to  the  correct  setting  of 
the  hairspring.  In  ono  of  the  trade  jouiuale  a 
correspondent  saaerted  he  could  judge  of  the 
abilities  of  a  workman  by  the  manner  in  which  he 
fitted  new  bands  to  a  watch.  1  think  such  an 
estimation  of  ability  cauld  be  mare  easily  formed 
from  the  manner  in  which  a  hairspring  was  fitted 
or  set  in  action.  Pardon  this  digression.  Jewels 
are  bought  already  drilled  for  the  pivots,  and  art- 
fitted  by  specially  adapted  too's,  or  appliai 
connection  with  a  mandrel,  which  is  a  tool 
from  ib  upwards     Ai ;  j 

[48065.]  —  Verge  Watch  —  The  fault 
probably  be  ia  the  mainspring  bindiug  in  barrel,  or 
not  set  up  enough.  Are  yon  sure  that  the  chain 
free  of  potenco  and  pillars,  and  also  that  barrel  is 
free  iu  '.late*  i  You  can  close  the  verge,  but  you 
would  bare  to  reduce  pallets  to  slljw  wheel  to 
cccap  •  Off.  Some  workmen  tvjfteu  thn  verge  body, 
aiid  twist  pallets  ;  but  I  do  not  like  that  plan.  1 
should  recommend  turning  in  a  new  verge,  ua  by 
softening  verge  it  is  generally  spoilt ;  aud  if  verge 
is  bard  it  would  very  likely  break  with  the  altera- 
tions. To  bush  centre  hole  use  a  bush,  if  you  have 
not  a  mandrel.  The  adjusting-rod  is  used  to  g»-t 
tho  cqeal  pull  of  mainspring.  Place  tbe  barrel  aud 
fusee  iu  frame,  aud  put  the  rod  on  fusee  square, 
aet  the  spring  up  a  little,  turn  rod  round,  and  see 
that  it  balances  like  a  pair  of  troyci  at  each  turn 
of  fasee,  until  it  i*  wound  up;  the  ball  is  to  make 
rod-balance  for  different  aizs  springs.  If  you  will 
"le  vour  address,  I  will  give  you  any  infor- 
freo  of  charge.— WOttaUto  Blactskith. 

[4S004.]  -  Verge  Watch-  Evidently  tbeesca-e- 
lueai,  or  elae  the  train  of  wheela,  lu  the  verge 
watch  referred  to  in  your  letter  is  not  free  iu 
some  way.  If  it  stopped  when  tbe  first  coil  only 
was  on  the  barrel,  1  should  suspect  the  accuracy 
of  the  atop-work  action.  It  may  be  that  the  chain 
or  hook  rubs  against  tbe  potenoe  hollow  I  the 
potenoe  being  that  part  which  carries  the  verge, 
and  sole  wed  under  the  top-plate.  I  advise  you  to 
let  the  verge  pallet-angles  alone  ,  they  seldom  or 
never  need  alteration.  It  is  a  risky  job  even  to  a 
practical  baud .  so  I  am  sure  you  would  get  into 
trouble  in  doing  it,  and  in  the  end  do  no  good.  1 
venture  to  assert  that  the  fault  will  uot  be  found 
in  the  pallet-angles.  It  may  be  that  the  pallet* 
are  too  broad,  or  that  the  escape- wheel  t*ctu  are 
incorrect.  In  either  case,  you  will  need  to  use 
groat  care  iu  altering  them.  When  you  listen  t<. 
the  watch  while  going,  do  vou  hear  a  sort  of 
idary  tick  I  It  so,  the  follower  ahould  be 
slightly  drawn.  This  will,  iu  many  instance*, 
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correct  the  little  fault  here  mentioned.  So  built 
little  faults  mar  bring  about  the  trouble  complained 
of,  that  it  is  difficult  to  assign  a  particular  one. 
The  better  pl»n  would  be  to  tut  the  watch  entirely 
to  pieces,  ud  csrefully  try  each  wheel  singly,  and 
then  again  in  pair*.  Should  any  wheel  be  bound 
in  one  or  both  hole*,  free  it  out  with  a  fine  pivot- 
breach  or  burnisher.    I  have  found  it  an  excellent 


whatever  the  value* 


run.  Of  cour**,  you 

bit  :-Os 

[4S092.]— Property  of  the  Number  Nine.— 
A  number— nay,  of  five  plaeea,  whose  digits  are 
a,  A,  r.  rf.  r,  ni»y  be  written  thai  :— 

10000  .7  +  KOO  A  +  100  c  +  10  i  +  t. 
Subtract  the  sum  of  the  digit*  :— 

a i  ♦         A  +       t  +      rf  +*. 
There  remain* : — 

MHVf  999  F  +  I 
a  turn  evidently  divisible  by 
of  «,  A,  r,  is.,  may  be. — M.  A. 

[45H70—  Tlectro-platios;  Solution.  —  TWe 
it  no  necessity  to  throw  it  away  ;  you  can  recover 
the  silver.  I  should  not  attempt  to  doctor  it  in 
any  way,  as  you  will  only  waste  time  and  money. 
I  presume,  of  course,  that  you  have  tried  it,  and 
found  that  it  will  not  plate  properly.  When  an- 
swering your  other  query,  I  forgot  to  sav  that  a 
gold  anode  should  be  need  for  gilding. -Os. 

[4S11S.1  —  Electro-plating.  — Pertonally  I  don't 
think  cither  lead  or  pewter  worth  plating,  and  I 
would  not  waste  my  time  over  inch  rubbish ;  but 
that  it  not  the  question.  I  don't  know  how  many 
battrrle*  you  have;  but  you  might  join  them  up 
for  intensity— that  is.  zinc  to  copper,  and  copper  to 


tek  wheuneer.y  down    In  us,  the  squared  |  ^nT 

u  •crewtd  upon  the  hm  arbor,  after the  t  ■  ^  ^  on>  M  a  |bin  „„„ 
;  has  been  set  up- the  train  of  sma.i  wbrci*  ^  ,  bnrnUh  MUlT  on  pawter  than  the 
lrftout-and  heshdrngballltsu^t  that  the  f  You  can  deepen  the  colour  of  gilding  by 
i  shall  be  able  to  carry  the  rc-d  round  aod  >  ...  „•„».-  rn„  * 


[1S10P  1-  Zinc-  This  can  be  soldered  very  wrll 
by  the  ordinary  soft-solder,  inch  as  is  used  for  tin- 
plate— that  is  what  1  havo  uaod,  and  I  nod  no  dif- 
ficulty. In  order  to  make  the  solder  run,  use  a 
solution  nf  chloride  of  sine ;  this  it  midn  by  dis- 
solving zinc  scrap  in  m"rialic  acid  till  the  acid  will 
dissolve  no  more ;  a  little  eel-ammoniac  may  be 
added  with  advantage.  With  a  imall  brush  or 
plan,  in  trying  the  freedom  of  wheels,  to  pin  the  piece  of  wood  or  wire  (or  anything  handy),  paint 
plates  together  as  they  ordinarily  are .  and  for  this  J  this  over  the  part  whore  you  with  the  solder  to 
purnoee  I  keep  three  or  four  long  honeepins,  filed  |  run.  Of  course,  you  can  tin  and  ute 
up  tine,  to  insert  in  the  pillars.  In  holding  together 
in  the  duffers,  the  plates  are  sometimes  not  presied 
together  list.  If  you  do  not  possess  an  uprighting- 
toot,  you  can  only  guest  at  the  correctnts*  of  the 
centra- wheel  depth.  Under  those  circumstances, 
if  you  have  inserted  a  new  bulbing,  set  the  centre- 
wheel  in  the  plates  and  pin  thim  up ;  them  rcvnrui 
the  cannon  pirioo,  and  posh  it  ou  the  stump  of 
the  wheel :  this  gives  you  something  to  twirl 
it  by.  Give  it  a  good  spin  round,  and  observe 
if  tba  wheel  ruos  parallel  or  not  to  the  plates, 
or  whether  there  Is  any  wobbling  at  tiie  stump. 
All  should  run  perfectly  true  and  :Ut.  .Should 
the  wheel  be  a  little  out  of  truib,  it  is 
l>est  to  remove  the  bushing  and  insert  another, 
the  hole  in  which  has  been  drilled  a  little  oat  of  t  > ■  •  - 
centre.  This  should  be  left  turV.ciently  Ion;  to  be 
ab'e  to  twist  round  until  the  wheel  it  found  to  be 
perfectly  right.  It  thould  then  be  cut  off  close  and 
riveted.  The  adjusting  rod  it  usod  when  a  new 
mainspring  hat  been  fitted  to  a  watch.  By  means 
•if  it,  it  can  be  ascertained  whether  or  not  the  spring 
it  sufficiently  strong  and  lengthy  to  draw  the  train 
f  ully  down  with  an  equal  pull  from  the  winding-up. 
If  the  tpnngt  are  not  properly  fitted,  it  may  be 
found  tbat  they  "  block  when  fully  wound  up,  or 
are  elark  when  nearly  down.  In  use,  the  squared 
part  ii 
spring 
being 

IOIU1I 

round  until  the  chain  it  delivered  oa  to  the  barrel 
with,  a  oonttant  and  steady  motion.   To  thoroughly 

"se^tki  u*e°°  I  find  l^mewhs/dilliTult  to  gTvo 
a  more  lucid  explanation  than  I  have  without  giving 
illustrations.  It  is  a  tool  that  few  watchmakers 
habitually  u>*.  so  you  could  easily  dispense  with  its 
services. — At  FOJOB 

^[ISOo;.]— Silver  Watch  Case  Repairs.— 

i>ia!iring,*yo«  must  have  had  Iron  or  the  like 
present  in  rome  form.  Such  a  discolouration  it 
(irecitely  what  xrou!J  happen  then.  The  "  pickle  " 
tb  raid  be  kept  in  an  earthen  war*  jar  or  pot,  and 
uolhing  in  the  shape  of  iron  wue  or  steel  tools 
should  touch  it.  Joint- wire  msy  be  procured  in 
sny  *<ze,  and  in  any  of  the  ordinary  metals— gold, 
silver,  brats,  Herman,  Ac.  The  >i»  most  in  use  U 
•  ich  as  you  may  observe  in  brooch  joints  or  lever- 
vra'cb  joints.  I  give  you  a  wrinkle  to  rub  in  re- 
specting joint  soldering.  It  is  frequently  found 
that  the  solder  runs  into  the  joint  hole,  ana  nearly, 
if  not  quits,  stops  it  up.  Ibis  may  be  effectually 
prevented  by  cutting  a  piece  of  pegwood  to  fill  it 
op.  The  act  of  soldering  burns  it  to  charcoal :  so 
it  is  easily  removed  afterwards,  and,  as  I  havo  said, 
it  prevents  the  solder  running  in.— Alfojoe. 

[iVj'O.]— Prospects  In  Western  Australia. 

—Referring  to  the  last  question  of  "  A  Mechanic," 
lac  d  order  warrants,  of  t no  value  of  £  M,  are  granted 
by  the  agent-general  of  South  Auatra'it,  toper»<5ns 
who  pay  their  own  passsge  direct  to  Adelaide,  and 
.ttain  his  approval  before  sailing.  On  arriving  in 
the  colony,  the  warrants  are  exchanged  for  land 
■  rJsrs.  which  are  immediately  obtainable  in  t'c- 
i  of  Crown  lands.  After  a  two  years' 
i  in  the  colony,  the  laud  orders  may  he 
ed.  Pamphlett  and  all  information  can  be 
I  at  8,  Victoria-chambers,  Westminster.  I 
thmk  this  would  suit  "A  Mechanic." -T 
MiiiEXZIX. 

L*S031.1 —  Small  Blower.— Tint  is  hardly  a  reply 
to  (bit  query  ;  but  as  I  am  making  one  myself  fur 
blowpipe  use,  I  would  suggest  to  '•  H.  W.  W." 
♦litt  hinges  are  unnecessary,  if  the  boards  are  left 
{in.  or  1 1  n  apart  at  that  sod.  The  leather  will  act  a* 
a)  hinge  with  less  risk,  I  thick,  of  cracking  it.  I, 
intend  to  try  it  tbus.  and  to  make  the  join  in  th-i 


heating  the  solution. — Os 

US123.]— Reed  Organ  —If  you  Intend  con- 
ttrueliog  a  reed  orgau  on  the  suction  principle, 
do  not  use  the  ordinary  harmonium  reeds,  as,  for 
tbit,  they  will  require  some  alteration  which  would 
be  a  rather  delicate  job  for  an  amateur.  American 
organ  reeds  are  the  reeds  which  yon  will  require, 
as  they  will  only  require  voicing.  If  I  were  about 
to  construct  an  instrument  to  contain  3  J  rows  of 
vibrators,  1  should  select  the  following  specifi- 
cation as  the  best  for  geasrat  musical  purposes : — 
Treble  stop  :  clarionet,  16ft.  ;  dulciana,  8ft.  ; 
cele>te,  8ft.;  flute.  4ft.  Bass  stops:  Bourdon,  I  Oft.; 
diapason,  8ft.;  principal,  4ft,  If  any  mechanical 
stops  are  required.  I  should  select  the  following  : 
Octavo  coupler,  Vn  Humana,  and  two  ttnpt  to 
subdue  the  power  of  the  diapason  aod  principal  in 
the  bate.  The  16ft.  sots  should  be  placed  nearest 
the  back  of  the  instrument,  the  principal  and  flute 
tots  in  the  front.  The  diapason,  dulciana,  aod 
celeste  sets  may  be  placed  between  the  10ft.  and 
tft.  sets.  I  do  not  think  that  any  real  advsntage 
will  be  gained  in  having  the  reeds  situated  above 
the  keys,  in  this  case.  You  will  not  require  any 
channels,  if  conttrueted  on  the  suction  principle. 
One  reed  valve  in  connection  with  each  key  will 
lufflce  to  cover  the  corresponding  reed  apertures 


You  can  purchase  the  various  tube- boards  to  hold 
the  rods  at  a  moderate  cost  from  any  respectable 
manufacturer,  which  will  save  you  a  desl  of 


trouble.  Any 
O.  Fr:TK». 

t4S  125.1 -Electrlo  Bell  -One  of  the  wires 
hom  bobbin  should  be  taken  to  one  binding  screw, 
the  other  wire  (from  bobbin)  to  the  armature,  and 
another  wire  from  contact  breaker  to  other  binding 
screw.— EixcTaiiciAJi. 

I  ..  '  .  Electro. Deposition.  —  Guttapercha 
must  not  be  used  for  cyanide  solutiou.  Cyanide 
of  potasiium  dissolves  it  very  fast ;  and  what  it 
does  not  dissolve  it  will  leave  quite  rotten.  It  will 
answer  better  for  an  acid  solution  of  copper  i  but 
I  should  not  care  to  use  it,  even  for  this.  Don't 
divide  jour  trough  Into  two  (or  any  other  number 
of  parte:  you  will  find  it  very  inconvenient.  The 


very  i 

brass-covered  stair-rods  will  do  very  well.  I  don't 
understand  ynur  question  about  fixing  them  one 
above  the  o'hnr.  Read  four  letters  of  mine  on 
'■  Electroplating"  in  Vol.  XXXIV.  of  <be  Exousii 
at  the  middle  of  thlt  end.  I  aboiild  be  glad  i  Mechanic  (No*.  866,  869,  868,  h74).  You  will  not 
if  Prout'a  elastic  glue  would  do  for  |  find  a  Grove's  battery  at  all  suitable  for  ordinary 


to  know 

cttaenting  it,  or  if  there  is  any  better  kind,  and  if 
amy  necessity  for  sewing  it  ss  well:  also  wh«t  is  the ' 
toss*  way  of  making  the  leather  fold  properly  in  ! 
dosing.   In  using  gas  for  a  blower,  h  there  auy 
fwgvr  cf  it  being  drawn  in  and  exploding.— 
BCaaVJO 

[48089. ]-Pi»h  Teak  — Try  2  or  3  coats  of  riuc- 
swute  paint,— J.  II.  E. 

[18109.] -Zinc—  Tha  solder  it  ordinary  tin- 
Bun't  solder ;  the  fluid,  spirits  of  lalts.  First 
scraps  dirt  off  zinc,  wet  the  parts  with  the  spirit i 
(a  esne  flattened  out  makes  «  good  brush)  and 
apply  the  solder  and  the  bit.  You  must  keep  the 
latter  well  tinned,  and  the  solder  wdl  follow  it.  - 
T.  P. 


electroplating.     Daoiell't  it  the  proper  baitery. 

-Os. 

[48130.]  -Steam •  Boiler  Ma nhole  -  Doors.  - 
Use  asbestos  caul  board  |  uothiurf  llko  It.— Us 

T4S130  ]— Manhole  Doors. —Let  "Steam  User" 
make  bit  joints  with  rubber  and  canvas  packing, 
.in.  or  jin.  diam.  (round;,  such  as  is  uted  for 
pUton-'ode,  scarf  each  end  taper,  about  ijln.  long, 
and  tack  together  with  copper  tackt  iin.  longer 
than  diem,  of  packing.  After  placing  on  door,  use 
a  strand  of  white  ipunyaro,  teased  out,  aod  smear 
with  black-lead  and  tallow,  to  prevent  sticking  to 
boiler.  Don't  screw  up  too  tight.  Will  stand  any 
pressure  and  last  any  lime.  When 
,resh  ipunyarn,      — W.  HfUVLKB. 


[18133.]—  Locomotives. — L.  and  N.W.  engines. 
No*.  101U  and  2312.  aio  coal  engines,  4ft.  Sua. 
wb-eU  0-coupled;  2003  it  a  4  coupled  lift.  Uin. 
pasieoger  engine,  named  " Alecto."— TBtsnKB- 
IlOLT. 

[48133.]—  locomotive*.—  The  cylinders  of  the 
"Princess  Alexandra"  are  10  by  24.  Midland; 
883  it  a  tide-tank  goods  engine  of  a  powerful 
class,  built  by  Beyer.  Peacock,  and  Co.  1871,  for 
the  London  traffic.  I  am  sorry  to  say  I  do  not 
know  the  dimensions.  1212  is  a  C- coupled  goods 
engine,  built  by  Beyer,  Peacock  and  Co.,  1876; 
cylinder*,  174  by  26;  coupled  wheels,  4ft.  10m. 
No.  1466  is  a  G-coupled  good!  engine,  built  by 
Stephenson  and  Co..  1881  ;  rylutders.  171  by  26  j 
coupled-wheels,  6ft.  2iln.  diameter.  Thiaengine  is 
fitted  with  esteem-brake.  Great  Western:  "Aluca" 
it  one  of  the  8ft,  broad-gauge  singles.  If  it 
originally  belonged  to  Ilia  Groat  Western  Rill  way. 


the  cylinders  are  18  by  24,  but  I  am  not 
whether  it  was  not  obtained  from  tbe  B.  and  E. 
Co.  If  this  it  so,  the  cylinders  are  not  so  large. 
L.N.W. :  1010  is  one  of  Mr.  Rsmsbottom's  ti- 
coupled  goods;  cylinder*.  17  by  24;  coupled- 
wheels,  fift.  2in.  No.  201)3  ("Alocto")  is  one  of 
Mr.  Rsmsbottom's  4-conpled  passenger  engines; 
cylinders,  17  by  21:  coupled-wheels,  6ft.  7|in. 
diameter.  It  was  built  at  Crewe  in  1871.  I  a<u 
torry  to  ssy  I  do  not  know  the  Brighton  engines.— 

MfcTKOIt. 

[48138.]— Child's  Ankle  —I  have  a  son,  now  in 
his  40th  year,  who  was  lamed  by  a  blow  of  a  stone, 
when  about  three  year*  old.  I  consulted  half  a 
dozen  lurgeons,  but  the  child'*  leg  became  more 
and  more  useless  ;  so,  after  tbe  lapse  of  three  years 
of  suffering  and  helplessness,  I  took  the  manage- 
ment into  my  osrn  hands,  and  have  most  thank- 
fully to  state  its  success.  I  had  to  get  up  the 
child's  strength  by  every  possible  means,  such  as 
judicious  food,  bath*,  and  exercise  supply  ;  at  the 
same  time  keeping  his  mind  suitably  amused.  The 
principal  secret  of  the  cure  ennsUt*  in  the  perse- 
vering use  of  wet  bandages.  Take  a  floe  towel— a 
diaper  one  it  uicett,  ana  it  thould  be  of  tin,  not 
cotton ;  fold  it  narrow,  then  dip  it  in  clean  oold 
water,  and  wring  almost  dry ;  then  wren  it,  per- 
fectly smooth,  round  the  weak  limb,  beginning  at 
tbe  toss,  and  ending  above  the  knee ;  thi*  wot 
bandage  must  be  laid  on  without  tightening,  to 
that  circulation  shall  not  be  impeded  ;  have  reedy 
a  thicker  and  longer  towel  (or  two  towel>)  to  wrap 
over  the  wet  one,  covering  the  whole  limb,  and 
overlapping  a  few  inches,  to  keep  in  the  moisture : 
finally,  secure  all  with  a  few  safety-pins.  Prepare 
the  dear  little  fellow  for  a  momentary  chill — it  will 
do  him  good  to  give  a  loud  about !  and  in  five 
minutes  h»  will  feel  the  limb  warm  aod  comfortable. 
A  few  nights'  practice  will  give  skill  ia  tha  appli- 
cation. The  water  "  plumps "  and  itreugthena 
the  flesh.  In  tbe  morning,  wash  the  towels  in 
clean  water,  and  dry  for  next  night, — Ax  Exte- 

BIEXCKD  MOTUKB. 

[48139.]—  Locomotive* —L.  O.  D.  Engines. 
—Passenger  engines  (1)  Express  bogie- engiues. 
numbered  15* — 162,  cylinders  17;  by  2S,  driving- 
wheels  Gft.  Cin. ;  built  by  Neilson  and  Co-,  1877. 
(2;  Mail  engines,  .IS  -  -AS,  built  by  Sharp,  Stewart 
arid  Co.,  1873  (*>7  and  58  rebuilt  1876),  outside 
framing,  driving-wheel*  6ft.  Gin.,  cylinders  17  by 

21.  (3)  Ordinary  pattenger  engines,  Nos.  1— 2'>. 
32—52 ;  these  are  all  outside-framed  four-coupled 
engines,  built  by  Sharp,  Stewart  and  Co. ,  and  at 
Canada  Works,  liirkrnheail.  Tbe  cylinders  of 
No*.  I  and  2  (Sharp,  Stewart  and  Co.,  1861),  are 
16  by  20.  (4)  Noa.  27-31.  outside- framed  bogie- 
<nginea.  driving-wheels  6ft.  6in.,  cylinders  16  by 

22.  Goods  engines. — (ll  .Single- framed  goods, 
No*.  135—140,  151—166,  cylinder*  I7i  by  26, 
coupled  wheel*  4ft  loin.  (2>  Outside- framed 
goods,  Sharp,  Stewart  and  Co.,  1862,  coupled 
wheels  oft.  die.,  cylinder*  17  by  24.  Theae  goods 
engine*,  one  of  which  was  in  the  exhibition  of 
18G2,  have  Cudworth's  fire-box.   Passenger  I 


eugine*  fl]  Bogie  tank«, 
17)  by  26.  leading  and  driving-wheel*  < 
numbered  101-109  (Neilson.  1876),  05—70,  aod 
110—112  (Vulcan  Foundry  Co.,  lo75),  163-174 
(Kitacn:.  (2)  Scotchmen.  Leeding  and  driving- 
wheels  (onuplwli  Aft,  6in.,  cylinders  16  by  22  Isonie 
16}  by  22),  outslie  fmnea,  uumbered  81—91 :  built 
by  Neilson,  1866.  (3)  Not.  71—80,  four-couiiled, 
"jitside  framed  sids-tank  engines,  built  hy  Haw- 
thorn, 1863,  driving  and  tra  ling- wheels  (coupled) 
oft  Gin.,  cylinders  15  by  20.  No*.  59-61,  snd 
1 45—149,  are  or  a  similar  class,  but  I  do  not  know 
ritmensions.  They  were  rebuilt  1876-8.  Noe. 
96—100  are  single-framed  tank-engines.  The 
M.  8.  and  L.  engines  have  for  the  most  pert  out- 
•Idn  framing.  A  good  many  of  the  goods  engine* 
built  1870-3,  have  inside  framing,  but  very  few  of 
the  passenger  engine*  have  inside  frame*.  The 
chief  express  engines  are  the  bogies  built  187" -9 
by  the  company,  cylinder*  17;  by  26,  driving  and 
trailing-wheel*  Gft.  4tn.,  numbered  423 -4tG,  also 
4  by  129.  and  a  few  others.  No*.  356— 365  (IS"5), 
310-320 1 1873),  haveaswglepairof  leading-wheels. 
I  am  not  sure  of  dimentions,  hut  Wat  informed 
that  the  coupled  wheels  wore  6ft,  dia.,  and  cylm- 
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ders  17  by  24.  No.  268  (1R6R)  and  others  sre 
of  »  similar  cIin.  The  other  ooopled  en:rinia  are 
•mailer.  I  lipve  seen  only  3  single-framed  passen- 
ger engines.  vix.,  No.  r,4,  74,  and  07.  They  were 
small  engines,  with  loin,  cylinders.  Thero  is  also 
one  single  engine  with  outside  cylinders  (No.  300), 
driving  wheels  7ft.  tjtn.,  cylinders  IS  by  26.  Goods 
engines:  The  latest  clous  have  double  frames.  The 
cylinders,  I  was  informed,  are  17i  bv  M.  These  are 
4C0—  483  (18S1-2)  and  WI-3U9  (1S7G:,  340— 354 
(1870,  Th«  sin  gin.  framed  goods  engines  have 
wheels  5ft.  dia.,  ej Under*  17  by  21,  and  were  built 
1S70-3.  Nob.  1,  2.  3,  33,  34.  40,  42,  280-300,  330- 
339,  and  many  others.  The  older  class  of  double- 
framed  goods  engine  hare  ICin.  cylinder*,  bat  I  do 
not  know  d  mrnsiens.  Thry  were  built  1S60—  IStiO 
by  differrnt  maker*.  Nos.  IhS— 190  iNeilson.  IMS), 
210,  219,  240,  219  -Beyer,  1'eacock.  1806-8),  2J0- 
239  (Sharp,  Stewart,  and  Co.,  lSfiO),  are  a  few  of 
There  are  a  great  many  others. — 


QUERIES. 


UNANSWERED  QUERIES. 


TV  amaivrf  nnA  M-i  nf  ijvri't 
neerrsf  for  jfr«  ir«*f  art  is.-rt.-t  in  IS,;,  lot,  as.«  {/  ,tt!i 
i«uivfdin  r')K*trd  faac  week*  m/Unmrdt.  IPs  IrmM 
jar  mirrt  leiU  (.»k  ncec  IV  h.«  .,«J  ...a.f  a-,\.K  is/arsaahos 
lh»v  M»  fmr  t\*  Irnrsil  i\f  thrir  frlln»  ennlr\t'Uls*r* 

>  — — J,  ,,»".  /  — -  \'J  I  •    !  ,  "..."W  >*.•  ■»*.  •<'■«  "ft  —  . 


TIur"  lift*  lej'litd 

MtVrl  Etrrtrie  Ita.KnT.p.  4^4. 
To       I*nca»ti>r.  <hi. 


R  nee  our  la*t ' 

474f*f>. 
47MS 
47.MI 

4;51fl.    Split  llurSlr^-.^l. 
ImrpprUllR 


<7.W,.   Qnkk«>t  Hallway  Bod,  (*!. 

Hu'ch  Kli  n  ni.  Locmtt.v. «.  <v.. 
47Mt.    Wrur  uf  UrmVr  Block,,  ^sv 
47MO.   *U|f-Artin*  tVW  to  Flamr-i?  Marhinr,  \ 
47M4.    llmtiiri'aphi^  1>  tsj, 
Valve  MuUuu,  4*A. 


477  4ff,  Terra-Mitt*  THintinr,  p.  fw\ 

477*3,  fi»fepr^Rroviiikf  an  hmuUet  nukkinf ,  tVT. 

47744.  fintftiln'UK**,  4-h>. 

47774.  Cutt*r»  for  1>  in  Ijnth«\  &H3 

47777,  CUwid*  in  N^stiTr-*,  fV*i, 

477^2.  f  \>fift»ivt**>n*,TH*  Oi>d.  6W. 

477PO.  Mr-rbntiirO  T-,.nt>rn  HW  !.*,  >1. 

I' :<*'_».  Hr»ir  inir  <tl-nit  <ir*HD,  6*1. 

477<*i.  Flrrtnovl.  ISM. 

47HM.  Tbiril  <.r»d»»  Art, 

47*0*5.  <lRin.cai  Luiwr  «.  r  S*mt&ry  Funka,  ML 


fin  45.  ]  -Clean  In  *   Morocco    Leather.— How 

can  1  el-*n  »n1  moti'c  some  Maiwfo  Jettlicr  rwntiy 
rvuiovr-d  fr.m  an  t'awj- -chair  t    It  u  vrrv  dtrtj-,  »n d  han 
n  «.'.tir»tftl  with  watrr  ;   it  i-  nut  tUtlp&ed,  but  btw  u 
dirt}-  trown  arr^mnoe.  -J.  C.  8. 

[4M4«  ]— Leiral.-To  Ma.  Far!*.  WitTiiriirrKLO.— 
\\  ould  your  ob  lirinir  corrvtipondcnt  kindly  reply  (urtbrr 
on  tbi?  subji*  I  of  ijut  rr  474sr»,  p  -4*rt1«  on  Ui«  iwo  ft  lloft- 
ing  points— viz..  t  i  l  Tito  niecve  of  tbe  tr-st*(nr  wboat  wttk 
in  rrjnft*U>&  lu  Cbanwry,  b**coin<?  pMMMtd  of  property 
above  £5Kt0  wbicb,  by  tb  ir  raariitftc  »rt*l>  rnrnt,  followii 
orrfrinal  tra«t.  tut  a*  rmU  lor  about  12  idim.  will  liure 
arrrtio I  mnr*1  tfntjittii*'*  dcutb.  *h<\  will,  1  ritippotr.  form 
p*rt«if  t*e  t'baiKr-ry  anttrl.  will  it  cot  T>c  )artand 
pr  per  th»'  nucb  »nm  drnr»'ul,L*  from  *u  h  r*>ntit  be  p<  n- 
iiiJtTcl  »«  in  •  mr,  and  a»  •ii-.-h,  nnt  t>  follow  OHKtnal 
tniKt  !  Th.>  tr it •!«*•-- it  art?  f-x*?tnpt  fnttu  tb»?  fluty  of 
K-finir  to  tbe  settJeia+'tit  of  funds,  such  in  above,  and 
their  not.  tH-etnir  io  tt  l*  not  to  be  brvneb  of  tract*  thU  in 
carefully  laid  down  in  d'  t'tl  ;  thrrvf  re,  tite  agfWKUt  to 
invi'c*  eiinh  proper* y  in  the  trust  *"t»*ifn  only  u,s  between 
tbe  ht«ih*nd  and  wife  ;  tb«  om-ation  hiiw  therefore 
arueti)  Can  they  (tbe  hi.»bund  and  wtfi*,  wn  ve  the  mrr>- 
inir  out  of  th'c  a-rr.  t  meriT,  and  miitu  il I y  ajrro**  n<'t  to  in- 
\f*t  nurh  property  under  the  deed  t  It  \s  tbouirb*  that 
■neb  rrocee<linjr  U  tbe  *pitlt  la  wh<«h  tbe  rliuae  m  drnwu 
or.  in  other  woidn.  upttut  at— Mahbiid  akd  Ham  For, 

[4«I47.1-Fixicfr    Fretwork. -Will  k  n\ 

retije>r  of  the  "  li.  M.''  infonu  m*»  wlmt  ih  the  l*-st 
Bi-'lbi-'d  of  li^inir  11  fretwork  pun*  U  *o  n  batkirrnaad  of 
nolid  wool  v*hir'i  biw  l*c*-n  well  p  lifhed  f  I  rind  fflite 
doe»  nt>t  »tit^k  «■  11  o.i  tiV  p4jli».hpd  *iti  iao**,  and  the  »ork 
M»f  tl»*.  would  n<it  admit  of  ncal-.  or  ert-a  biadc.— 
Kiual  Mot  R  I'. 

14S14S .j— Hnrmonium  Coupler*.  ifcc.-I  have 
nmrly  complet-d  a  two-roanual  barnv'tomm  wih  pud  ah. 
WilJ  any  e-.irv.pou'teDt  teU  tue  bow  to  make  the  b*«t 
kiui  of  c  ttpfeip,  and  what  revla  would  be  auttiblo  t  <r 
each  manual  ot      r^ws  rc«dc  rach  !— B.  J.  T. 

[4*14!'. 1  Dynamo  for  Electro-PlAtlnjr  - Could 
any  otw  frire  in*  a  do-cr prion  of  a  dynamo  ac  abare  for 
plattniT  *P"ni*  and  auch  thinvm  f  Plow  Ray  what  the 
nunitx-r  of  win*  should  bo  uceil  for  th"  ir/nru  t>  and 
mameui  6.e.,  end  a  drawing  of  the  raachiue.  if  poawble. 
-  II.  1*. 


TT8IFUL  AND  SCIENTIFIC  NOTES. 

A  I'niu :  hi  htm  grntleman  baa  recently  bad  a 
sad  exr«rirnce  witb  bis  telrpbone.  Aocordinn  to 
the  Button  Journn'',  in  using  tbe  instrument  be 
stood  with  his  fare  quite  close  to  "  the  hooks  which 
hold  tbe  transmitter."  and  perhaps  unconsciously 
tooehed  them.  "Suddenly  he  seemed  to  see  a 
bright  blue  and  white  fire  shoot  out  of  the  rery 
body  of  the  insrrnm<nt,  and  at  the  same  moment 
he  experienor  d  a  sensation  like  having  a  claw  seize 
and  drag  up  the  »kin  of  his  forehead,  and  holding 
him  by  it.  shake  him  to  and  fro  with  great  vio- 
lence. He  was  partially  stunned,  and  on  recover- 
ing himself,  after  the  lapse  of  half-an-hour,  found 
bis  watch  hopelessly  disordered.  There  waa  no 
storm  at  tbe  time,  or  the  transmission  of  lightning 
over  the  wire  wouM  seem  to  be  the  most  probablo 
explanation  of  the  phenomenon,  but  in  default  of 
that,  the  crossing  of  the  line  with  an  electric-light 
wire  might  easily  account  for  it.  However  that 
may  be,  it  seems  quite  time  that  lightning-arresters 
should  be  applied  to  all  telephones.  Aa  usually 
introduced  in  the  country,  with  several  subscribers 
on  each  circuit,  the  cruckling  of  the  instrument 
during  a  thunder-shower,  unless  the  wire  1-  dis- 
connected, is  qui  to  sufficient  to  alarm  a  nervous 
person,  and  the  possibility  of  an  unexpected  shock 
at  any  time  certainly  doea  little  to  encourage  the 
spread  of  the  system. 

The  Growth  of  American  Tree*.- Some 
notes  have  been  published  on  tbe  native  trees  of 
the  lower  Wabash  and  White  Biver  Valleys,  the 
result  of  long  and  careful  observations,  made  by 
Mr  Robert  Itidgway  and  other  naturalists,  upon 
the  forest  growth  of  Southern  Indiana  and  Illinois. 
Nowhere  in  the  whole  of  Kastern  America  have 
aa  many  large  specimens  of  as  many  species  been 
recorded  as  Mr.  Hidgway  found  in  the  lower 
Wab.sh  Vallev.  Nearly  all  the  largest  and  most 
valuable  btoad-lcaved  tries  are  there  found  asso- 
ciated together,  and  in  a  single  square  mile  of 
woods  78  species  of  trees,  nearly  all  of  the  first- 
class,  were  tat.ulat.,1,  Mug  neatly  as  many  as 
grow  on  tbe  whole  Kurt-pom  Cni'inent.  By  actual 
measurement  '-'A  fpecies  werei  found  to  oecasionallr 
exewd  llMft.  in  height,  vihih-  17  others,  although 
not  meas^r.d,  were  sppnre&tlv  at  least  lOOft  high. 
The  tallest  specimen  in*»«„td,  a  tulip  tree,  was 
l^ift.  in  hr.ibt,  and  individuals  of  10  uthor  species 
exceeded  150ft. 


[4H150  ]-Zino  CaMinga.— Wou'd  name mrmmOsV 
*-nt  «lia  k  uws  kindly  (civd  p.rUcalsrR  of  ai>ov«  '  When 
I  huvc  made  ra-ttngii  uf  xidc  t«ilu  in  pLs«ter-of-riiru 
ro  iuldii.  ili«  jr  aic  nil  hanejroambed.  Js  UureaiiMhuig 
i-s»d  slocv  wirlt  xiuc  to  stop  tbe  hocrycombuig  !   It.  11, 

149151. :-Flax.  Hemp,  and  Jute  Spinning.- 
Can  any  reader  im  .rm  nw  wh.ie  I  can  ptw.tt  otH.  :i.  d 
tre.ti..^  no  th-  atiore  sobjerte,  *lth  d  «itr»m».  ot  th,- 
maekia.'s  n*.l  t  Alw>.  II  It  is  poaiilile  to  get  irtiikins 
ilraamirs  uf  the  mncliines  !— iUjisoaw, 

[4«li2.]-Vlolin.-Am  makinfj  one  Will  '•  Fidd'er," 
or  .nine  other  nier.  spomlent,  kindly  immt  me!  liiirr 
under»te«d  tlist  >mi.  is  the  hjrbt  thirkne..  for  tArk  snd 
br-lly  ;  the  litler  lu  be  a  )h*4e  ibuke-r,  tbe  ahole  length 
ol  uikldlr  tu  support  rrr«.uie  of  tuidj?  j ;  the  nl*  B^juut 
t-t(iin.  iliirku...  ;  fcave  ,(emui>re  fur  back  >ud  ribs,  and 
rcput>d  Hhi.h  pine  f>-r  the  beUy.  ;ii  Will  any  other 
»oo.l  than  Lim.en  do  feir  tie  bumontal  fai.teninir«  !  |Si 
What  dues  Ibrliner  m«-in  (sllndinif  tn  (rood  Dildle.'  by 
"  (rradanted  "  1  To  what  pnrt  ur  I  arts  does  it  apply  t 
I-stly  :  Is  it  risht  to  «ite  a  ccat  of  .i«e  two  days  te.ore 
vamlsbinis  :— M«j.1j«a 

( tKW.  i  RnmoTiiiB  Black  Stains  from  Marble 
Tafclet  Would  »uy  leader  ot  tbe  "  K.  M  "  kionly 
help  me  out  of  my  difbculiy — tu.,  haTing  used  eoni' 
black  japun  ti  hUcken  letters  on  msrble  UMet,  I  Und  it 
bin  pen.  trotel  tbe  s4xSM  to  eurtj  an  eaten-,  tlul  I  find  It 
impwftiMo  i.  more  tbe  black  rvuud  the  letter*.  I  hare 
done  it  before,  and  bare  leen  »uooM.f,fi  in  inakinif  a 
mi"*!  job  ;  hut  I  tbink  this  bUck  Jsrun  u  u  liad  ouabty. 
1  did  this  joh  tbe  unud  wai— I  e  .  IHiiutlliir  tbe  su.uoall 
or.Tr  where  the  letters  ate  cut :  then  when  dry  «c<rar  ofl 
with  wmer  and  Doe  titooe,  leaviiur  lie  letters  unbiuct  ed. 
I'eihapstieie  nr.-  some  cheroic.L.  that  would  cle«n  the 
stone;  a<  if  ht,  I  must  go  to  the  expense  if  new  tablet. 
— Causca-Hat. 

[48151.;— Budder.— Can  some  one  inform  roe,  from 


f  tlie  published  acount*,  as  to  t  lie  nature 
tit  whtrh  happened  to  the  rudder  or  suering 
K  lUceiisnte,  soiue  mootbs  ago,  during  her 
Al.o,  sh  to  tbe  nature  ot  Uie  "  Jury M 
■teerinjr-grar    then   substituted !— it.  M. 


reeollectic 
of  tbe  aei  th 
gear  of  H  H 
ls*t  eruise  f 
rudder  or 
lltsM, 

[i'.iv,,]-8ubetltnte  for  Hope. -What  t'<  the  best 
siil^tltiiie  f  or  he  p<  1  Their  price  this  year  la  almost  pro- 
hibitive.-J.  C.  A. 

|4*1M.]  Oeneya  Watch  — After  winding  a  .'-plate 
Oenev*  watch  It  .topped,  und  thinking  that  It  was  over- 
wound, I  took  out  the  beian<»-wheel  aud  allowed  it  to 
run  down  ;  t-ut  on  replacing  aud  winding  it  stilt  does 
not  move.   What  is  the  cause  acd  remedy  !— Asutbls. 

(48167.  ~Oas  from  Petroleum. —Will  snmeeorre- 
Hpoo4ent  aeuuaintsd  with  making  the  above  kindly  give 
sisc  and  shape  of  vessel  to  be  filled  with  sponfrei  fur  e  isbt 
iMflits  !  Is  cominou  retro,  or  spirit  uw!  )  I.  ther» 
riiuc-i  daiurer  eonneeted  with  it  '  t '.n  a  uirht  be  ifot  e.ju.1 
loirss.  «nd  if  motive  power  adds  nothing  n  Uie  exrKUte, 
is  there  anytbinu  to  be  saved  where  irn.  is  5».— O. 

[iSCS.l-Short  Siirht.— Beinv  rath,  r  short-sighted, 
stid  ni»  eyes  aeliiwr  slur  reading  or  wiitirur  mueb.  1  was 
suited  at  tbe  ophUialmie  boepitul  tor  u  psir  of  speetaclee 
-No.  loroneave  English— and  told  to  HMM  keep  ihem 
on  I  «b)eet  to  always  keeping  thsm  on,  but  am  willing 
to  wear  them  during  the  time  1  am  reading  or  wr  ting 
Will  my  ejesigtit  be  at  all  meed  hy  sodoin?,  or  had  1 
Itttrrnot.  put  tbe.n  on  al  all!  If  I  weir  them  while 
reading  sml  writing,  .hall  1  U>  any  im  re  ne>r-sigh'el 
wh-ii  1  take  tbem  otf  to  attend  to  c-y  out-door  dulio  aud 
siuurements  I  I  have  l»^u  told  by  friends  that  if  one*  1 
wo.rU.m  I  sKall  b*  un.ble  to  do  wiU,oat  them.  Is 
that  cnrivrt  t  If  s..,  I  piefer  t 
aear  Litem  at  oil.— A  C'taax. 


l  as  1  am,  and  no: 


14815°.]  A  Water  Question.— Will  say  of  your 
readers  solve  this  probl'm,  and  suggejt  a  remedy  ! — A. 
is  cistern  at  bnu-c  :  It.  l-rge  tank  at  lodge  ;  (*.  is  well  in 
valley  ;  D  t.p  in  «-  ullery  ;  E  air-pip*  at  lowest  point  of 
main.  The  water  is  pumped  upfntut'  to  li  .  and  runs 
iB.ti.A.  F<ir  flft'-en  vears  there  his  b~n  a 
supply.   Iji  rly,  it  rjddenly  i 


irg  the  main  :,"-iri-n:  c  rrole,!  betwen  n.  and  K  ,  we 
Ui.i  in  a  lin.  lead  pipe  *o  fae,  and  eonneeted  it  n  the  old 
main  mnnlnx  up  to  A.  Tjr  a  few  d  .rs  it  mn  better  than 
ever,  but  suddenly  stopped  running  at  the  cistern  A., 
thougi  ran  very  well  at  l».  in  scullery,  the  pipe  between 
I»  and  A,  being  perfectly  el-wr.  Alt.  r  ai  ii.g  tank  B.  to 
overflow.  It  started  uir»tn.  but  lias  sine*  kept  .tipping 
and  starting  itself  We  have  lowered  tbe  cittern  A. 
Uin  v  and  put  in  an  ai.-pipe  K.—  with  no  bettrr  results- 
*ould  the  laying  in  of  a  larger  pipe  pirt  war  cause  tbe 
ftopfSsye  I  la  it  air  that  »t  >ps  it  t  If  m,  w  here  do  s  it 
aocuxauiate  !    We  lind  no  s;r  at  E.—  ?n  asra. 

.—To  Ms.  I.A»c»»rs.r. 
■TTcilleux  camera,  with 
It  has  no  hood,  how- 
ever. l„r  covering  the  operator's  head  when  focnasiog  : 
and  as  I  do  not  know  tbe  right  way  to  make  and  a't..  u 
one,  I  .ball  be  ohlited  to  Mr.  Lar  caster  if  he  will  kindly 
uive  Instructions.— Aisos. M.I. C.E. 

[4Rir,i.] -Secondary  Batteries  or  Accumu- 
lators,—I  have  made  two  model  Kaure  accumulators 
by  laying  side  by  side  12  plates  of  te*-lead  c  ,ated  sriti 
red -lewd  and  dilute  .ulpt.urie  aetd-  Tlie*e  plates  are  separ- 
ated by  sheet*  of  bl"tting-pnper,  and  each  gionn  of  12 
plates  wrapped  in  tm-  wu-jllen  stuff,  sn  l  planed  tn  a 
separate  j.r  filled  with  the  dilute  ac  d.  Not  having  a 
dynamo- mar  bine,  I  linked  the  acctimnlatirs  witb  a  7-eell 
Itunx-n  battery,  ami  alter  a  quarter  of  an  hmr,  on  dis- 
connecting tl,-.  accumulators,  I  found  th.y  bad  retained 
suffid.nl  of  the  electric  energy  tn  deflect  the  needle 
when  I  applied  tie  galvsnometeT.  I  rerer-rd  the  eorvent 
several  times  at  intervals  of  a  guartrr  Df  an  hoor  ;  and 
finally  left  the  accumulator  eonneeted  with  the  BiiDsa 
battery  during  the  nigLt.  In  tbe  m.iruimr  I  ooold  not 
net  a  curient  trom  tils  aeeumulators,  nor  yet  tbrouitb 
Uiero  when  the  battery  wsa  connected  ;  but  afKr  about 
an  hour  1  f  ound  lb  at  t-.e  eurr  nt  would  flow  through 
tbm  airain,  but  they  w-ul  i  n  ,t  retain  eulrlnert  of  it  io 
deflect  the  needle.  The  only  tbexiry  I  can  form  is,  that 
the  blotting-paper,  when  once  it  was  thoroughly  satura- 
t.nl,  did  not  offer  sufficient  reaestane*-  to  tbe  current.  Bnt 
this  ibeory  will  not  account  for  the  current  refusing  to 
pass  through  the  accumulators,  .  s  it  dtd  fur  about  an 
h  eur.  I  would  also  he  gl  .d  to  know  if  an  electro-magnetic 
machine,  such  as  used  for  medical  purposes,  would 
serve  to  charge  tie  aecumul  ,t  irs  if  driv-n  al  a  high  rste 
of  speed  1  And  also  how  I  may  know  when  the  accumu- 
lator is  filled  to  its  utmost  extent  F  Als ..  if  it  i 
ous  to  touch  the  eoun.cting-wires  when  the  » 
are  fully  charged  r— Pusriso. 

[4SICJ  -Telephone  and  Indicator  —I  should 
be  glad  to  know  if  tbe  "  Mimplex  "  telenhona  is  really 
good  and  loud  r  I  require  to  make,  aa  J  cannot  obtain, 
an  electric  arm  indii-auir  as  used  In  the  railway  cal  ins. 
Wiil  someone  aindly  obli?e  with  instructions  !-GgaaLi. 

Eaaixr. 


t«m«S.|— Brake  for  Do»-cart.-Oan  any  of  your 
readers  give  detai  id  infoimstlon  of  a  really  good  effec- 
tlve  b  ake  fr.r  a  do*-cart  t   Tte  prize  traks  oj  tie  1 


castle  Competition  tin  uws  the  weight  oa  the 
down  hill.   I  watt  it  taken  off.   W.  Lows. 

t*tl84  }  -  Wsterproof  Dressing;. —Will  some 
reader  luform  me  how  to  make  a  waterproof  dressing 
similar  to  that  used  for  railway-sheets.  &c.  !— U  B.  0. 

(SKIMO-Valwe  Trumpet.  —  I  have  just  com- 
menced to  learn  this  instrument,  having  subacjutted  It 
for  the  cornet  In  an  amateur  orchestra,  too  far,  I  am 
able  to  produce  roo.t  of  the  notes  on  tie  scales,  but  find 
it  very  untractabl"  and  laborious  aa  compared  with  its 
offapiing—  the  corn- 1.  Would  some  reader  who  has  ex- 
perience uf  tbe  trumpet,  kindly  inform  me  if  I  may  hope 
for  fair  profleier  cy  in  a  year  of  so  with  a  daily  practice 
of  an  hour  I  I  would  alai  be  glad  of  any  hints  aa  to 
production  of  tbe  notes,  fingering,  and  general  manage- 
ment—Cuaaiai, 

IIHISfi.]  -  Inoorce-Tax.  I  have  been  paying  Income- 
tax  for  some  years,  but  my  income  being  below  £50.  and 
have  been  told  that  1  should  not  pay  it.  Can  I  reeoier 
this  tax  lor  the  hist  threw  years  1  If  so.  would  I  require 
to  get  oertiflaates  for  each  payment  of 
invested,  and  where  sboull  I  apply  foi 
Laao  Htvixva. 

HUsV.)— In  testate. -A  i,  a  widower  with  two 
daughters  ;  B.  I«  a  widow  with  una  daughter.  They 
marry  and  have  issue-two  sons  and  one  .laughter.  A. 
aiea  without  a  will,  and  the  law  deciles  tint  the  widiw 
gets  one-third  the ,«^t«, aud  the  lemainder  tola-  equally 
dnided  between  a.'b  two  daughters  by  tlrsi  marriage, 
and  the  three  eJitlilren  by  last  mart  bur*  ;  the  daughter  ol 
It.  by  first  marriage  getting  nothing.  Soon  after  A.'s 
ucathhla  oldest  daughter  by  flrrt  roarnsgcabmdle*  with- 
out a  will.  To  whom  deva  her  share  of  the  fortune 
rev  rt  t  Does  Ui~  wniow  or  any  of  the  ehildren  by 
eeeond  marriage  get  any.  or  doea  the  whole  la-long  to 
remaining  daughter  of  A.  by  brat  moriiage  '.  -rt«os. 

[a«lfiH.]-I,enaI.-.\  ma.riffd  ladv  will  h.,ve,  In  her 
own  right  | by  her  father's  will),  £2.5.>).  she  has  already 
mortgaged  t*w  of  her  right  to  a  p.  rsnn  fur  borrowed 
money  untU  the  landed  property  is  reali^d.  that  has 
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Vd  left  by  her  deceased  father.  I  tend  her  lion  for  the 
above  purpose,  apao  a  bill  on  demand,  signed  by  her- 
self sad  h»r  husband.  The  hushsnd  is  saw  trying  to  do  a 
ewmdle  by  representing  to  lU  Ul  eiedltora  that  he  inn- 
»<  meet  hit  eroragetn -nU.  Can  I  sue  the  lady  and 
mum  at  la*  from  h«r  private  estate  the  £100  I  lent  her 
upon  her  signature  to  the  till  on  demand !— EttWAStt 
Tvma. 

Jitiw]-Star  ■•(mitndM-To  "P.R.A.8."- 
Would  too  kindly  in  tuns  me  what  magnitude*  are 
cigned  to  the  following  n  an  by  rlammanan  in  "  Lea 
Soil**  "1-  Ophinchus,  •  ;  Aries,  t,  £  ;  AqnOa, 
A  juarfor,  /»,  {  |  Dslphmns.  «,  Tm-w.  «,o6;  Tri- 
ufitaa,  g;  Cepbeux,  i,  «■.  r; ,  Cygnus,  g|  Boot**,  r, 
7 .  raw**,  < ;  Una  Major,  «,  o,  g ;  Draco,  u,  r,  8, 
15,  ».— Daaoo. 

!«rJ0.)— BlectrlctJ  -WOl  "  Bbrma."  or  MM 
other  practical  electrician  who  known,  kindly  inform  me 
whether  silver-plate*  ran  be  used  instead  of  carbon  is 
the  ordinary  b  if  am  mate  cell,  and  if  *o,  whether  there 
woo  Id  not  be  some  advantage  on  account  of  ita  irreatrr 
eemdoetinir  power  f  Also,  whether  thrre  are  mj  known 
drawback*  to  ita  u*e  except  expense  T— HlLTlft-PLaTia. 

[tM7l.]-ntarriexl  Woman's  Property  Act  - 
To  Ma.  WaTnaarivi  p.— Under  the  new  Art,  what  will  a 
hnshaad  be  entitled  to  out  of  the  separate  aetata  of  hi* 
•iff.  abould  rbr  die  without  leaving  a  will  t  To  whom 
would  her  real  property,  if  any,  go ! — AoakOOO. 

[•8171.1— O perm -Ol nana ». — Tan  anr  of  rour  readers 
tell  me  whether  I  can  do  anything  to  remedy  the  defects 
of  a  pair  of  opera- gbisse*  I  When  I  tint  tried  them  I 
found  1  could  not  are  clearly  through  tb-m  urrll  1 
arrewed  np  one  of  the  eyspitea*  a  little  ;  but  bavmg 
ttxrd  that,  I  can  tee  fairly  with  Una  now.  On  looking 
at  the  m  K>n.  however,  the  other  nia-ht,  I  found  that  the 
jrb  appeared  oval  instead  of  round  when  1  used  both 
eyaa,  bat  quite  round  when  I  need  one.  What  is  the 
reason  of  tliat  T  It  show*  there  is  aomrthinir  amiss 
Can  It  be  remedied  !  I'M  glassoa  are  slightly  loo  wide 
fur  me  between  the  eyes.  Would  that  act*  tint  for  It  T 
And  why  is  it  that  some  glasses  are  so  exceedingly  clear, 
ud  others  make  the  eyre  ache,  and  pot  everything  in  a 
Ostt-L.  B.  B. 

[48173.]  —  Locomotives  —  To  "  Ibntii."  —  I 
perused  with  interest  your  reply  re  locomotives  In  the 
"  £,  M . ' "  of  rep: .  33.  Could  you  not,  however,  give  a 
■ketch  of  one  or  two  of  those  mentioned  f  And  might  I 
suagent  that  if  som«  of  your  correepondeuta  who  answer 
eagm*  queries  would  more  frequently  jrive  sketches,  it 
would  be  more  satisfactory  ami  interesting.  —  E.  E.  B 
Tunua. 

(•BIT*.] — Astronomy  -  A  few  dan  since  a  friend 
drew  my  attention  to  una  of  the  science  pnaiesra  on  the 
above  subject,  edited  by  iTofessor*  Iluxley.  Host  or,  and 
Balfour  Uiewai  t.  At  pp.  »,  30,  SI,  and  32  re.pectiv.  ly, 
the  editors  give  four  diagram*  representing  the  earth  at 
bssb  from  the  sun  in  four  positions  in  Its  annual  orbit 
round  that  body  vis,,  the  carta  at  the  summer  and 
winter  solstice,  and  at  the  vera. I  and  autumnal  equinox. 
If  I  rightly  uaderat.nd  the  direction  of  the  .arth's  axis 
la  its  ancu.l  orbit  through  the  ecliptic,  th«t  is,  from 
the  ezramer  to  the  winter  solstice,  the  north  pole  always 
tijtlmee  to  that  part  of  the  ecliptic  to  which  the  ear  h  is 
apprwaching,  and  from  the  winter  to  the  summer  sols- 
tice in  a  contrary  direction.  If  this  be  the  case.  It  appeani 
to  CM  that  each  of  the  diagrams  in  the  above  work,  nrnrv- 
•entinf  the  vernal,  and  the  autumnal  eiuinux  will 
require  to  be  reversed  to  give  th-ra  ihelr  true  position  *« 
asm  bum  the  sun.  Will  "  A  Fell  .w  of  the  B.A.M., '  or 
icuie  im.  eUe.  kjndly  state  lua  opinion  on  the  aul  i ei  t  '— 

J.  furu. 

^ «1"5. ]— Legal.— Can  Mr.  WetherSeld  advise  me  in 
!hs  following  case  f— I  am  an  engineer'*  u'sistant,  a  lid 
reosrre  my  pay  monthly  -.umetimrs  not  till  it  Is  long 
overdue,  however.  As  I  have  a  batter  eogarcm.  nt  in 
new,  I  intend  to  leave  shortly,  bat  am  unortaln  a*  to 
the  notice  required.  fl!  Must  1  give  a  mouth  s  uuttce, 
i*d  if  so,  can  I  give  it  at  any  day.  or  onl)  on  payday  I 
It  If  h-  object"  to  my  !■  aving.  can  he  compel  me  to  stay 
i  month  after  I  give  notice,  or  can  1  leave  at  a  week's 
Qottee,  or  without  notice  at  all,  by  forfeiting  the  pay  dne 
to  m*  f—  Assistast. 

t-176  :-Platlnotyp«  Printing  -I  should  feel 
obliged  to  any  correspondent  who  would  either  give  a 
brief  description  of  the  above  prvcrse,  or  say  what  book 
or  publication  remains  a  description  T  Also,  1  should 
hie  to  know  what  advantage*  other  than  permanency 
this  [a muss  presents  ?—  LI  B.  A. 


[•8177.1— French  Pollening  —  Woold  any  corre- 
spondent tell  me  whether  any  particular  sixe  or  stopping 
u  used  before  French  polishing,  particularly  mahogany  '. 

— LLB.A. 

[48178,]— Beat  Form  of  Forge  — Will  some  one 
five  a  sketch  of  ■  cast  or  wrooght-iron  smith's  hearth  for 
una  up  to  iim  square,  for  galea,  Ac,  and  which  can  be 
•st  up  in  a  place  where  space  lei  limited  T  Also,  *ay  if 
Koota  blower  '.band-driven]  given  a  superior  blast  to 
bellows,  and  the  beat  shape  of  tuyere  fur  it  I— LtSa. 

[•3179.)—  Handy  Punch.— Will  some  one  gin  a 
'ketch  of  a  handy  and  cheaply-made  hand-power  punch 
I  for  punching  Jin.  holea  in  (in.  and  jln.  plate* 
t  tin.  from  edge  1— Lis*. 

;«lSu; -Wood-Splitting  Machine,  —  Woold 
lay  fellow-reader  describe  the  above,  each  a*  il  used  by 
trewood  manuf  art  urers  T  1  hare  n.  ver  seen  any  of 
taea,  but  1  am  'old  they  are  constructed  something  like 
i  mortising  much  trie  A  sketch  would  oblige— N'tMo 
.totca  fin ir. 

[w3Ml.)-La»eJ.— X.  diea  without  leaving  a  will. 
•  ".iirtn  tllm.-  nrntamsmm*  DM  I-.  n  ,tii..l  ..i.  Lv  \ 
;hu *n*i,  who  has  two  sisters  older  t'  an  himself;.  The 
tearfnees  was  carried  on  under  the  st>le  of  X.  and  Hon, 
hut  ao  deed  or  agreeoieot  i  f  partnership  was  ever  exe- 
euted.  X.  beingdead.  what  I*  Y.'h  *Utus,  and  are  hu 
Kers  and  broll'.era  entitled  to  a  sbaie  >D  what  is  left  f 
ktust  the  business  be  put  in  liquidation.  Ac.  f  lne  oldest 
memberof  the  f>mi]y  li  a  n  t  r.  mirried,  and  V.  u 
uatoled  in  th«  bm  loess  by  a  youn/er  btother  and  sister. 
-T.  MacxuxK. 


[«l*J.|-Oold  Bronzo  Powder—  Will  any  reader 
kindly  inform  me  how  the  above  is  manufactured,  and 
how  the  brilliancy  is  given  to  the  belter  sorts  I  Are 
there  any  makers  in  Euglaod.  or  U  it  all  Imported  from 
tree  many  !— T.  Macxanr-i*. 

[48183.]— Baffin"  Querlee.—  Woold  any  reader 
kindly  give  me  tbe  site  of  si.'um-pnit*.  disro.  of  piston- 
rods,  thick  n.  ss  of  piston,  end  the  size  «i  slide-valve  for  a 
Mo.  bore,  loin,  stroke  eyli  drr  1  Also,  a  good  simple 
burtng-tiar  to  bore  same  1— Austxp*, 

[181IM.1- leather  Bellows  for  Camexa  — Will 
any  reader  ku.djy  inform  me  bow  to  make  paiallnl  and 
taper  bell -we  With  the  neat  rquare  folds  without  using 
two  pile*  of  mataxial  and  strips  of  cardboard  between  1— 
JlifaiAf  maw. 

|4«1SS  1  Electric  Engine.— Will  F.  Walker kiadly 
give  further  instructions  r.epertl"**  the  commutator*  of 
bis  electric  engine  describsd  rlept.  x9  1  D  ei  the  circuit 
close,  as  armaiore  laces  are  in  line  with  the  permanent 
magnet!  Be  has  not  made  this  quite  dear  to -Klioiba, 

[48186.1— Magneto- hlnctrlc  Light  Machine  - 

In  m  sit  tug  a  rriagnsto-electiie  light  luachine  on  a  smsll 
scale,  like  Holm.*,  on  the  Gramme  principle,  in  which 
tb*  steel  magnets  are  fixed  and  tbe  eleej  ros  levolvs,  bow 
la  i be  commutator  arranged  to  use  one  current  only,  and 
wbi<  b  of  th-  induced  currents  is  employed — the  one 
formed  on  the  approach  of  tbe  armature  coils  to  the 
tlx.  d  magneta,  or  the  current  Inducing  up.-n  their  receding 
from   the   fixed   magneUi  .'  —  Faraday'*  dasOoTery.- 

BUenu. 

|4SI87.)-01ua  or  Paste  for  Sklng— Could  any 
of  our  practical  readers  give  •  good  recipe  for  fa -ben log 
d  ig-*lim  to  urn, lira  luiuig  f  r  ladies'  jio  ket,  to  a*  W 
leave  it  pliable  and  not  ual  li  to  crack  f— ilux  in  Wist. 

[48168. 1  -  Organ  Blower.  Will  ar  y  on*  kindly 
oblige  ras  wi  a  dnwlrga  to  show  bow  the  valv  s  are  ar- 
ran.  ed  in  Bailey  'a  hydraulic  organ  hlower.and  oblige  1  — 

VaLVs-EeOISI. 

|481».l— Commutator.— To  He.  0«o.  Toi-a*x.— 
Will  yon  please  give  fuller  instructions  b-  w  to  male  the 
cooiautator  of  your  small  dyminio  T  Will  you  also  tell 
me  how  the  +  and  -  electricity  in  the  ordinary  commu- 
tator i,  prevented  ftom  mixing?  Also,  kmdly  answer 
my  quo 'y  under  hradiug  of  coil,  on  p.  608,  No  0i>3,  last 
vol.,  at  >our  earliest  oonvenunoc.  -  Kcxotsioiis. 

(41190.1— Boiler.— I  have  »n  egg-end  boiler  laid  in 
bnrkwork.  The  end  plale  la  ciaeked  flora  three  of  the 
botiom  nr»U.  I  eai,noi  get  at  it  to  caulk  it  for  brick- 
work. Can  1  pat  snything  inside  boiler  to  slop leekaire 
for  a  abort  lime,  ss  1  osnivot  spare  lime  to  poll  out  brick- 
work for  a  few  weeks  !  It  uovw  not  leas  munb  while 
working,  but  puts  ti  c  out  wben  banked  np  for  i  he  night. 
Tbe  boiler  te  worked  at  3olb.  pressure — Lrnoir. 


148191.)  —  Sulphate  of  Copper.  Will 
chemical  friend  kindly  say  whether  sulphate  of  copper 
deprived  of  it*  water  of  cryettlussteuu  would,  upon 
further  ri  an  tine,  become  an  oxide  of  copper,  arm  ins-  - 
luble  In  water  1  Als  ,  what  p*  re»-i,t**rw  of  copper  would 
it  contain,  and  how  can  copper  precipitate  be  reduced  t  > 
an  unpalpebl*  powder  ' — li.  W. 

[481W.  1-Oivll  Service  Fztm  [Olaae  I.'o-Caa 
any  reader  oblige  by  telling  nie  tne  beat  b^nk*tor*ad 
on  logic,  mental,  and  moral  p  llosophy,  to  enable  me  to 
puss  the  above  exam.  1-11.  L.  11. 

(48193. l-Meuiual  Coil. -Will  some  fell  -w-resder 
pi.  bm  give  me  tbe  in-irueuoti*  iiow  to  make  ihe  connec- 
uon*.  so  a*  to  tie  able  to  take  tbe  pilmaiy  or  secondary 
currents  t  I  understand  how  Ui  make  a  1  t-e  other  parts. 
-J.  K.  B. 

148194.]— Cleaning  Braaa  fartrldge-caaea.— 

Will  some  kind  friend  give  lelahle  ieclpj  for  ■  leaning 
braee-lrawn  r, fie  cuii.tdge-ons  e,  and  keeping  same  free 
frum  verdigri*  '■-■>.  C.  i 

148196.1 -Cambridge  Unlyeralty.  -  Are  Uioliate 
of  tlie  dates  of  th  upeu  Bfhalaiehips  eXaullMtli^lout, 
and  if  so.  vhete  c  n  t*  cy  lie  oo  am>d  T  Also,  ime.  lor 
oomingUifotd  snd  Carohr.cig.  ccrtincate  evsminstiens, 
ana  sutijevt*  taken  .'— Uofcinaxt'*. 

[48i9S.]-Te«lh  of  Moi  tiaei-Wtaeel.-WUI  "Jack 
of  All  Tr*de«,  1  b  any  other  able-  i,  sder,  tell  me  bow  to 
st'lke  out  the  tewth  of  a  in»rti-e-wti**l  for  bevel  and 
•pui-g it  '.  Also,  how  to  put  the  cogs  ID  I— 0»g  Wisa- 
lao  to  a*  a  MiiLwaiotiT. 

(48197.]— L.  &  N  W.a.  Engines.  Would  any  of 
our  resubrs  kindly  ii.form  me  of  «h»t  kind  and  where 
(UMunsd  are  ths  lull  -wing  engines  1-8,  ri,  itW,  861, 
863,  *56.  618.  666,  76V,  744,  766,  777.  819,  mi,  10»i,  llgl, 
1148,  1437,  *».•!,  .no  »u  Also,  any  LN.W.  engines 
statoned  at  Carlisle  and  Holyhead.-  atlas. 

[481*8. ] -Small  Braaa  Casting*  1  want  to 
make  a  lew  very  small  brass  eas  lugs.  1  have  gut 
moulding --and  and  lioxes,  but  do  not  know  how  to  «o 
about  ,t.  I  hare  m,de  two  or  three  sttvupta,  but  have 
not  been  anlo  to  make  the  m  uld  in  tbe  a  .ad.  Is  there 
any  til  >ng  mizesl  with  the  sand  f  If  some  correspondent 
would  give  methelni  rinalion.  I  sboold  be  much  obliged. 
— Awavxu*  Esoiaaka. 

[481*9.  |  -  Copper  Boiler.— A  friend  of  mine  abroad 
has  had  oonatru  ids  boner  fitted  witn  a  head  for  dis> 
tilling  herb*,  tie  oould  only  procure  oopp,  r  "tieeU  1.10 
tbJo,  and  as  his  boiler  la  Alt.  eiu.  high,  and  doin.  in 
diam.,  fears  it  is  not  atroog  enough  ;  and  beaide*  that, 
he  is  at  a  lose  how  b,  euspeiid  tins  bodsr  properly,  lie 
got  two  nieces  of  bar  Iron  crowing  each  other  at  ths 
bottom  of  the  hoi  er,  and  let  up  n  four  aides,  with  a  bort- 
sontal  fla.  ge  at  the  upper  end  of  eaoti  ol  these  bar* 
about  half-way  up  the  boiler,  io  tv*t  on  the  top  of  the 
msaoo.y  eurru  .ndiiur  II,  aud  which  i*  b.  lued  out  to 
admit  the  niay  a*  th  name  on  to  t  ie  lower  part  of  tbe 
boiler.  Will  any  r.  ad,  r  akillel  in  such  matt  rs  kindly 
give  me  sny  hmis  as  to  how  my  fii  nd  c  «n  overcome  tbe 
ditfacully  into  which  he  has  piutieed  t-J.  ..  ,  B. 

[•HilKl.J  Legil  -I  shouM  e.teem  it  Bgieit  favour 
If  Mr.  F.  W.  th.  tlleld  would  i.elp  me.  Hji  years  ago  I 
Wu*  hrst  eruiiged  Lr  my  pr.MAnt  ma*ur.  .o.d  av.rbil 
agre-smrnt  si,  n  ade  for  tbe  'alary  to  b  i  U  '  f  *r  the  drst 
year,  whicn  was  duly  psil.  bjavai  tt,en,  no  atrtngement 
ha*  been  made  a*  regard*  a  axed  salary— merely  money 


paid  on  account*  {1}  Can  a  master  onder  such  cueum- 
etanera  fix  ths  sniary  according  to  his  discretion  T 
;*)  Will  the  worknvn'e  claim  be  paid  la  full  to  a 
case  of  bankruptcy  I  ,3 1  Hnw  will  his  claim  stand  if  tbe 
master  made  a  bill  of  aale  T — J.  B* 

[48301.]   Married  Woman's  Property  Aot. 
Will  some  one  kindly  tell  me  whether  the  Married 
Woman's  Property  Act  recently  passed  is  in  force  now  T 
If  not,  when  does  it  come  into  operation  1 — Waitiso. 


CHESS. 
—  .  * .  

Art.  Commnnicatlone  for  this  department  moat  be 
addreaawd  to  the  Chess  Editor,  at  the  offio*  of  the 
Exilhh  Mxobajiic,  81,  Tarlstock-etreet,  Covent-gardcn, 

W.C. 


FBOBLEM  DOCLXXXVII.— By  J.  W.  Aiuwtt. 


^•l 

i 


IF*  its. 

White  to  play  and  mate  la  four  mors*. 


PROBLEM  DOCUtXxvnL-By  0.  Hum. 
First  prise  in  Third  Problem  Tourney  of  Bvr'' 

Jp*w**hMsw, 
/Hoc*. 


mm. 

Watte  to  play  and  mat*  in  two  move*. 


tr»a*. 

1  KtoQS 
3.  Mate* 


Boiirriox  to  7S1. 


Bfac*. 
1.  Anything 


Soi.trrto*  to  784. 
rFTule.  DUci. 


1.  RUkee(4(a) 
t,  Mov.a 

(a)  l.  atoQKts  (ch) 

S.  1  take*  Kt  (b) 


1.  QtoUBsq 
g.  K  to  U  «  leal 
3.  P  mkte* 

1.  Kt  take*  U  hi 
3.  (a  mates 

b)      B  to  Q  Kt  sq  (eh)  <e> 

I.  F  lakes  R  becoming 

Kt  fchl  Ae. 

(e)     B  takee  Kt  Ac. 

3.  P-Q  B  8  booming 
U  *«■ 

There  are  other  obvlouii  variation*. 


NOTICES  TO  CORRfSroNDEXTa. 

Coaxxrrr  Soitmoa*  to  775,  780,  781,  78t,  by  "P.  II."  ; 
to  779  and  7h3  by  W.  T.  Baynw  j  to  TM  by  S.  iimurki 

Sc-usnxx*.— In  yeur  Kilution  tu  783  you  have  overt  joked 


that  if  t. 


Kt  -j  hi  i 


when  2  II  to  Q  Kt  3  lea  J.  th*  Kt 


can  cover. 

W.  T.  Uavsi.— We  are  unable  to  follow  your  solution  of 
780.  Yonaayl.      «**' »  «  p .  bu-  ubjck  has  no  Q  ; 
14  tak-a  Kt 

nor  can  any  other  piece  take  the  Kt.  The  proper  and 
only  solution  is  it  u,  It  fi, 

J.  W.  Asiorr.— Thanki  for  problem. 


Digitized  by  Google 


in  I 


KNOLIFH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  915. 


Oct.  6.  1 88J 


Tn«  following  p.ntl'tn'n  have  entered  for  the  <•  ante 
Tourni-v  by  corretpriiideftf**  .  — H.  B.  Itevnokl-.  jun.. 
A  E.  Sto'd,  W.  T.  rieree,  H.  Vmaa.  E.  Baroo.  J.  Kite- 
».||.  |{  M.  Vincent,  lie  v.  P.  T.  (Jill.  J  H.  Blake. 
.).  Pine.  J.  Uothi-r.  Play  hu  already  begun.  We 
aubjuin  the  tulcs  uf  Uie  Tourney  : — 

J.  Two  game*  moat  be  play.d  aimnltaiv ■•inly  hvetrh 
flayer  :  r-tttra  move  to  be  pent  out  more  than  -48  hours 
«f  let  receipt  of  opponent*  move. 

2.  Each  competitor  EDU<t  plav  ev*ry  other,  ami  the 
winner  of  nun*  gimoa  will  pain  tfcr  fira"  pnio.  A  drawn 
e*mr  will  count  une-half  to  each  player. 

3  If  any  player  withilr»w«  Wow  tha  reat.-S  la  over. 
-.1 1  the  zarrvea  ho  h*.  playe  t  in  the  match  will  be  cancel!  * 
withlbe,r 


«  [ti«rriw-are  i;  £1  Km 
lojk  uf  problems. 


£1  la.  ;   I  M  lea'mew 


AN S WEBS  TO  CORRESPONDENTS 


HINTS  TO  COKKBSPONDENT9. 
t.  Writ*  on  one  aide  of  the  paper  only,  and  put  draw- 

of  paper.   2.  Put 


of  the  pa. 

■  for  illuetralioua  on  arparate 
•iue*  to 


ar  .ti  - 
the (ft  I 


quail**,  and  when  answering  queries  put 
aa  well  aa  the  Utlea  of  the  queries  to  which 
replim  refer.  S.  No  clianfe  la  made  fur  maertina;  letter*. 
ourTMw,  or  replica.  4.  Lettcra  or  qurrie*  asking  for  ad- 
rlroaee*  of  manufacturer*  or  eoirnapuidfuta,  or  wbert 
tuule  or  other  article*  .an  be  purcta«e.l.  or  replies  irietng 
such  lafonnation.  cannot  be  inserted  except  aa  edvertiae- 
nmu.  r>.  No  qneation  asking  for  educational  or  scientific 
information  iaanawrrMtlirouKb  thepnat.  e  Letter*  sent 
to  correspondent*,  under  rover  to  the  Editor,  are  not  for- 
warded ;  and  the  nacica  of  currwpuodenU  are  not  given 
to  inquirer*. 

*,*  A  ties*  ion  b  *  ape-dally  drawn  to  hint  No.  4.  The 
w  devoted  to  lelt-ra,  q*  riea,  and  replies  it  meant  for 
(Ten  ml  (rood,  and  it  ia  Dot  fair  to  occupy  It  with  quea- 
txwa  such  aa  are  Indlca'ed  above,  which  an  only  of  indi- 
vidual interest,  and  which,  if  not  advrrtiarmrnta  is  Uieut- 
salv. «,  lead  to  replica  which  are.  Tha  "  eUxpeaay  Hale 
Column"  offer  a  a  cheap  mean*  .if  obtaining  Mich  ioforma- 
Uoo,  and  we  treat  our  reader*  will  eaail  thetneelvcaufil. 
Tha  following  an  tha  Initio'*,  *c,  of  lettcra  ta  hand  up 
to  Wrdncaday  ravening,  l  let.  4.  and  unacjtuowleu(rto 
aleewber*  :  — 

Ixrau**  Much axi.V  IHTin-te.— W.  Walker.— M -ittera- 
l.ead  and  Co.— B.  Palmer. —Biirfonl  and  Perkins.  - 
Jabez  Fiuncia.— Atrhibaid  and  tack.  — R.  A.  Lee  —  J 
i.uoaa  -W  C.  Baorrott.  T.  Fletcher— J.  T.  Uent  and 
Co  -  Th.  Gladden.- W.  A.  M  Cllctock.— D.  H.  Bal*- 
lage.-J.  and  13.  Leach. -W.  U.  S tectum, —It.  Mill*.  - 
Itovd  Moea.-C.  E.  Btrett.ra.  - Dick.-W.  J— Barium 
-.1  Marshall  Ituatic  -  H.  8  J.  Jonea  -  A  Would- 
I*  Maket.-IJ.B.A.  Ki4ea.-Ka  mio».— C.  H.-W.  A. 
Thorns.— Kum*  -  Doubtful  —  J.  C.  Frank.  lii  .-.  J. 
iNauwo©.— F.  W.  —  Kan.  —  Flier,  —  Docsrator.— C.  E. 
Archer. 

Vol  au  Smith.  (There  la  nothing  remarkable  in  the 
crocking.  See  man*  placet  iu  back  votumca;  but  tha 
..in pi <  proccaa  fa  to  boat  to  a  cherry-red  in  the  dark,  and 
.  ha  roc n  by  eiinply  dipping  in  water.  Then  place  on  a 
blo**k  of  red-hot  Iron,  and  aa  tha  colour  chae(rea  be 
ready  to  d_r  p  them  into  water  whan  ihe  temper  yoy 
require  haa  bem  reached.  3-  Hea  anawer  to  "  &.  P.  O. ," 
n.  76,|  -ffaaiL  Craaa.  '.Probably  the  water  ia  very 
hard  I— Wa.  Hiaaia.  [We  fear  all  the  apace  we 
nan  devote  to  toe  aubjeet  baa  been  given. ) — J.  K.  B. 
Will  you  amy  what  you  wiah  to  kn  w  about  mruom- 
:  n  '  We  do  not  quite  umleratand  bow  meta>  raloary 
can  be  uaeful  to  a  laadrctpe  painter.  The  information 
troffcred  had  better  be  fiiven,  it  at  all.  through  thea« 
)— Taa  Trvaav.  (We  fear  oar  lt(f»i  oolumn 
bo  indeautely  extroded  if  we  printed  lone  ca- 

'. re  •Li- 


te qucrt.e  put  to  Mr.  Weiherlteld.  WL 
of  daeidior  aa  to  the  ngbta  of 


r  quarrel  with '« rJchooJmaater.  '  and  oould  not  und*t 
lake  the  part  uf  »rbltrator.)-H««iiai.-a.  ;  We  are  com- 
pcUed  to  r-f  u>e  insertion  to  qoenea  about  the  aire  «nd 
value  of  vinliaa.)  —P.  A.  O.  la  a  Fix.  [Three  yeare  at 
leaat  to  do  any  aood.  Fiv«  would  te  better  if  you  cw 
•pare  tha  llwe. ',  —  M.  A.  <  Una.  (The  cumpasyliaa  the 
riirbl,  acting  fur  the  time  aa  the  un-nt  of  the  vendor.  If 
the  miatahe  ia  Lie,  your  remedy  la  ae.iaat  him ;  if  the 
rvmpam'a,  agiinat  the  company.  The  ayatemvener 
nlly  worka  very  well,  but  of  cour>«  nua^akea  will 
happen  J  -J.  B,  Joaaov.  [  Weknow  of  no  auch  aoeiaty. 
W.  Ui-uruarva.  ^  Mr.  Lannute  'a  advertiaran*ut 
inthia  nomber,  in  the  back  page  )— Uicaoraaab.  iNo 
one  iould  aay  without  Kvrnir  it.  The  chancea  are,  at 
kaat,  SB  to  I  that  the  label  ia  a  forxerf . .  —  F.  I>.  Oi.w- 
uam.  jlmparaible  to  aay.  The  ayrnpt  -mi  may  be  tno«e 
of  ordinary  dyapepaia,  which  the  child  will  probablv 
ou'grow  aith  the  aid  of  (TO id  medical  advice,;  —  A  Co %'- 
aTiaT  Haaoaa.  (You  need  n -t  regiater  I',  but  you 
moat  affix  the  Qoverament  atamp  to  every  bottle  you 
aell.]  — Autta  tt«oia.  (I.  If  "oura"  do  a  not  aatiafy 
y^u.  we  kaow.f  m  thtcg  elae  likely  to.  a  There  ia  no 
auch  leview  puMkUieJ.i -Kuxva.  il.  The  t*m.iii' 
^o.ronl,  price  id.,  ia  puhliahed  at  %  l>jiat1-biiUdii,ir  , 
E.C.  ;  In  CAe***/  .Vw,  price  4d  ,  a.  Buy-court, 
Lu4if»te-h'll.  if.  •Ihere  ia  no  paper  devoted  to  both 
ruiject*.  You  had  teller  take  the  C»»a»i.-«/  .Vru-j  and 
the  A1Wr-tti.i«  3.  TtMre  art  ni examinabona  that  we 
know  of  ape.-i.ilj  deeigned  to  teat  >ueh  cand.date.  The 
beat  way  would  be  to  enter  the  laboratory  of  a  l-  ■ .  L 


diraenaiona.  I^*-1lW,xm1  an-1  Spjna  publiab  aarS  booka, 
See  Mr.  (  ali.rt'"  (.'ataloiru".  to  be  had  at  99,  lir-at 
Jacka  n-atr*et,  Mancbeater.;  —  B  I.Moch  would  de- 
pend on  the  exvmiuer.  Urven'a.  Maraulay'a,  and  l.ia- 
gard'eaif  all  good  i  F*a.  Yea,  that  will  do.  You 
muat  bv  rather  an  tnatteuUvcnwler.  ,<  —  f'saKtoi-a.  (Tlte 
"acten'idc"  readera  have  already  iriveu  It  aeveral 
timca.  The  compoaition  varn-a  with  d.ffneni  makcra. 
but  'he  foil  wiog  ia  probably  aa  good  aa  any'—  Uuil 
71b.  oi  pluetn  ab-jut  a  gallon  of  watar ;  melt  51b.  ot 
clean  re  ton  In  :t  pinta  of  hnace.1  oil.  riiicui.r  the  two 
together,  wi.h  fr^iuent  atirrinx.  for  ab-ut  half  an 
hoar,  ani  then  tut*  with  aotue  tiueli-aitted  whiting  to 
the  de«lri>d  cone  ateacy.  It  ia  pouret  into  mouMa.  or 
ataniped  Villi  pattenia  hv  applyin*  bea  ed  mnu  dt  :  — 
T.xrre.  You  want  a  a>>Mer.  i.ot  a  oement.  Whi  not 
huff  raU  what  mctala  U  Xtw  Amini,  (The  num- 
l-er»  toiiUloirg  inaUu  tiona  for  making  anArariiran 
organ  have  loug  bt-.o  out  of  nr.  t.  They  can  be  h.td 
on  y  in  volume  f.  rm-Vul.  XXVI.  Then-  ia  no  book  «  i 
Ae  lave  hrara  of  Trouw'a 


theaubj.i-t.|-  Rob   W.     (  W. 

-leetitr:  tti.-cj.-,  but  tb.y  ar 
Franc."    You  ahould  l.^.k  I 


aara,) — ELacr.iciaa.  -luat 

mora  "  l-u  licaa  troob  c  "  it 


through  re. -nt  back  nuin- 
1  b.j,  and  il  would  rave  aU  1 
une  would  raukt-  it  for 
you.  A,  parent ly,  you  will  not  even  refer  to  a  page 
where  yuu  tun  find  jmrtU  uUia,  ami  if  you  would  only 
read  up  your  tack  uumbrra  |WI  would  hod  that  gutta- 
percha-covered  mre  ia  not  au.teU  for  electru-eaagncta, 
the  object  bring  to  k  ep  the  c-oila  aa  cloae  aa  po-aib  c  to 
the  core  i— A.  ('Ham  <*.  i.  Yea,  it  ahould  be  ;  but  have 
you  ever  ref  ened  to  th  •  Mat]  dee  nptionaof  biultootie  we 
nave  publiab.d  1  bee  receot  numbera,  and  the  index 
publiahed  eept.  TI.  -At  bcbt  K,  MtTrov.  Tba  query 
la  indefinite.  Enamel  for  what  *  Yon  will,  however, 
find  many  reitlpea  in  back  MttrfBaa.} — Datlaanmn. 
(Why  nut  lo'jk  throu.h  our  recent  numbera,  including 
the  advertisement  columnalj  — W.  W.  A.  W.  leVepp. 
o«r<,  G?/,  Vol.  XXIX.  The  airapleet  form  ia  a  amall 
box— a  cigar-box,  aay-ln  which  a  lamp  ie  placed.  '  — 
L.  L  I  ihe  apawn  in  pliu<e.l  iu  a  auituble  heap  of 
n.anure,  and  wh*n  it  haa  run  through  it  (he  heap  ia  eut 
and  preaaed  m'o  blocka,  whttli  are  dried  -A  rtraoxa. 
iTakepieury  or  open-air  exemae,  and  If  that  don  not 
*  fleet  a  chanire,  eouault  a  medical  raan.i—  Puaa  oa. 
I  The  quiMtiou  haa  been  anawered  many  tiinea.  A  aimi- 
lar  query  waa  ina.-rted  oa  p.  7ft  <  I>,  W.  I.  See  m- 
dicea  of  back  volume.,  alaorepbea  to  query  4ra"U,  p.  7*  I 
— Wilti  P.oai.  Xooeatall  I-Joh«  Tuoui-eoa.  ;i. 
An  advertiacinenl,  but  any  dealer  in  themicala  would 
aupply  you.  J.  Xo,  tuev  were  no'  invented.  -Ei-at- 
TtMCirr.  iPlauia  a»o  by  Ijin.  would  do.  t  Thia 
.jaeaiion  waa  explKitly  atiawered  in  the  article  where 
the  E  M  I',  ia  elate  •  to  be  1  5  volt.  A  Buuaen  ia  about 
lf$.)— Biao  Caoa.  [Fur  a  meth  al  of  atraightening  true, 


NOTICE  TO  SUBSCRIBERS 

e«M«rtb«nraCw4vtaff  th«4r  9of\m  dirvct  trom  tfc«  «At*u*r> 

q«..U<l  Ui  otavrr.  •  thai  th«  lfkll  lUftll>H  Of  th«  UfS  tat  Wwtck 
W  **i  p*T ,  mm  *fi  inUn<at)4*  thkt  •  rVr^h  rrmitt*rc •  U  imwri  >t 


Holloway'a  Ointment  and  Fills  ar*  n*\+t »: 

Fault  in  am  i-naaiui  j  tli»[i  n.rif  of  ».tu  ■'  ii.-i  ■■  •  m  t  uf  ui'  . 
•**t  KiifrtHale  iffn tlu-a* .   [n  »|1  hrrrOitir*  .  tha^-f  *» 

ffl.*nt  r-Tn-4*lrt  muT  f 
tHwjat  awlkill  at*  J  I 

gwlMiltf  r 


ituun?,  in  ■!<  mPHrl  >fiPi«a^i  inru  n 
■If  h«  rtHH  ttptitt.  »-4  b»   Irhr-lr  m».**  t»- 


OTTR  EXCHANGE  COLUMN. 


Maeti. 


Lathe*.  1  3ft,  Bin  .with  rbacka,  an)  twidmweTa.t: 

ranetft  b.ik.faarea.aa  M,.!»i  I.  ae^4uca«r  —V  N  ,  U.y«!«tt 
rtreel,  Haaaia|.   Wf  rial  la  vachaaae  • 

Masioa.1   Box.  new,  playa  aix  popular  tune-.axd 

Ola.  C't  •airy  Hlerrl*.  h  at,  *.  ...xchaaar  lo«LjlUat  . 
-a»lj».  111.  ra^auatua  ttreal,  l^><  reaa,  h. 

Wanted  t  j  borrow  or  purclitae  '•  The  Forge  atd 

I  .ia..  '  ciauolaa  a 


iaa-  p,  431,  No.  Hacu-Ttiiaa.  Mn...*a. 
the  Index  c4  Vvl.  XXX. II.  .'  ■ 


Ihjl  r0^"0*  if, 

you  will  tlud  a  rel.reoWto  p  J^'auJ  there  a  hafof 
the  b  oka  which  are  pu'  liaheJ  at  Vi,  BookaelUra-roW, 
W.Ci  Aoauoua.  i  It  haa  beatu  frequently  atar>d  that 
they  can  la-  kept  in  ilut  mannr-r.  T  ey  are  aiaply  atrung 
up  by  theiuota.  Aaa  matter  uf  fact,  however,  It  ia  very 
late  in  live  ■uinmcr  before  they  recuter  themaelvea. i  — 
C.  Iliiai-naav  WiaoriaLo.  |Tbere  ia  no  likelihood  of  it 
being  done,  allhou  ;h  it  would  be  more  uaef  ul  here  than 
toanyune.j — Vtaoi  .  .Lockaou.1  and  <\i ,  Stationer*,' 
llall-court,  E.C.  publiah  a  book  on  ihe  aubjeet,  and  eo 
do  Q.  lUiutiedge  and  Co.  If  you  went  1 1  the  largeet 
bookaeller  in  your  town  you  wo*.  Id  probably  find  he  bad 
them  and  otbeia  in  atock.i—  Maaoaar.  :Tlie  aafe 
method  for  a  noviue  ia  i  *  pla<e  them  in  a  pan  with  rain- 
water, and  expoae  to  Uve  aun  for  a  montn.  Home  take 
longer  than  otheia  to  Miftvn,  but  when  tlia  mi  ft  p*rta 
are  aulfl'i.nUy  decayed,  lay  tha  leave*  on  a  board  an/1 
pour  water  on  them  f  roio  the  r*j*e  uf  a  water! cm-pot  or 
with  a  garden  ayringc.  A  quicker  method  ia  to  dip  into 
boiling  aoluti  m  of  potaah,  but  *otn«  caperieac-  U  rv- 
quireJ  in  working  that  pruceee.  The  chloride  uf  liiue 
aolutiutt  ia  u  ed  Tor  bleacbinr  the  akek-tuna ;  but  per- 
oxide of  hydrogen  givaa  better  reaulta.) -K.  J.  Nc.l 
(If  you  will  kindly  look  tr  rough  ba^k  nomber*  you  will 
Bud  we  bave  given  not  one,  bat  twenty,  different  kioda 
S«e  Index  of  laat  v-dume,  under heada  "Telephone" 

aal   "Microphone."-   Tvaio-K.-.   I  Bach  a 

query  would  prxnluce  repliea  rwa-tuhlingadvertueioe^t. 
Placed  aa  you  are  m  Con-iaalinople.  you  cannot  di 
better  than  rely  on  the  reepectahility  of  a  firm  with  a 
refutation  to  loae.  Aa  a  rule,  price  ia  a  guide  aa  io 
value,  and  io  the  caa.  yon  mantiun  you  would  do  well 
to  iooultv,  hefoaeparchiuliig.  what  la  meant  by  a  "act."; 
— J.  I).  (  The  printers  wo  .ld  decidedly  preler  a  clean 
draught  of  the  alipa  ;  bat  at  any  rate  the  abpa  ah  juld 
be  paaud  on  aheet*  of  paper  io  fwir  otdar  Mr-raly 
heid  Wigether  at  •  neend  they  would  be  liable  to  ta-  loat, 
and  would  certainly  nut  be  convenient  -b.  (t'aean 
orJinaiy  driU  kept  wet  with  turpentine,  in  which  a  bit 
of  eamph-'i  haa  been  Uifttoived.  Clear  out  to  aue  with 
a  rat-tell  nle.;-  -Iareovta.  (Multiply  the  area  io  inchee 
by  twice  the  length  of  .troke  in  fact.  Multiply  that  by 
to*-  preiaiure  in  tit-  cylinder,  and  by  the  numbcT  of  re- 
valuti.'io-  per  miout-.  Divide  the  prodo*  t  by  ai,i«*J  } 
— T.  Joit.a,ua.  (Tbe  principle,  or  a  modification  uf  it, 
haa  aome  time  beau  applied  to  th*  *eata  of  tram- care  in 
London,  and  probably  t-lecwberc.)— Araoaa.  (  W  re- 
gret our  want  uf  apace  prrvanta  the  inaertii,n  of 
uumerjua  le-t-ra  from  obaerveni  of  the  dioptay  of 
aurora  witneaard  in  vatioua  pirta  *  t  the  country  » n 
Monday  av  ning  1  -W,  Hkkk..  I  Better  apply  t>  the 
Huperintendent  of  th*  Depattment.l  —  W.  Jueaa.  (No 
513  la  out  of  i  rtnt.  We  have  aeut  yon  iaatead  number 
eont  lining  deicription  of  microplatoe.  For  re  at,  you 
moat  aeaich  indie**  of  recent  vole.  1  — t'aaauavaa.  (The 
journal  referred  ui,  or  any  other,  could  be  forbidden  to 
do  what  you  refer  m  |  but  no  Dewapaper  obj.rt*  to  be 
quoted,  aa  a  rule,  thongb  it*  pablbher,  or  that  of  any 
oilier  peiiudical,  can,  ot  eouraa,  rcarrra  the  right  uf  rc- 
pr.^ucUon.  and  .ctiai  *aliy  i«  compelled  todjeo.  - 
F.  W.  L  Uivaa.  iWear-obltged,  butwebave  l.tlle 
apace  at  praaent  for  eketehea  of  aenepot*  an  I  conar- 

atorma.;-Iaiaiitiaai-ni«i«nia.  Mr  Wrih.rrieid  can- 
no",  uadetlak-  or  be  expected  to  adviae  on  ibe  vail  lly 
of  patenta.  Speakieg  ofT-band.  w.  ouraclve*  queatiou 
whiiher  any  inakir  >-ouW  enfo  ce  prooe-dinga  of  the 
uature  mentioned  -X  Y.  Z.  It  i*  not  iojunoua,  but 
ita  uie  alio  ild  be  limited  aa  much  aa  poaubl'.l  - C.  J. 
Lxarxa.  .Youcan  haidly  aen  tuaiy  expeet  publlcati  -n 
of  mico  a  query,  ea>  ept  aa  an  advtrtiaeiucot  !j 


m  aia.  Kacliaafe  pualUf.  oi  aUU  waau  a>..aa  -t.<t. 
Bvuiapuet. 

Fiahing  Bod,  Une*,  Wuicli,  l:«a-j  Battle  IndL 
flrcuiat  aerated  hi u. bea.  tianlell  Haferle*  Ziaea  («e  *-!•.*. 
I'uenu,  0>tl*.  Hladlae  ticrawa.  Berfearluai,  ea«le»  Iwjft  iM 
Iroa  acre**  i.'iia*-e«.  Tapa.  Screw  riate,l>ieaer  au'phalf  1« 
•Ian  aa*  WorB."  Leather  Levalart.  W*l»h  Onuiattt,  l,t  .t 
Mapa,  liaalirt'a  Kay.   On  ra.-jr.  Ml, h  lira. t,  ilvbef'.' 

»1  horae-power  Terttoftl  Engine,  epleodid  r -i  * 

Kttnaoa*  ft*.  e-Htil  DiUliaa  >t.chl»r.  ae.lfao-»'  t,»"il. 
wrlaBt  a  lara.XorUt  road.  Crtllff 

Wanted  Immediately,  a  box  of  Matherrmtlcal  In- 

iti.ai.i*  ia  n-.-aaac*  lor  a  «*a«a  t*aad  Vm]*m.  wltB  1<  •  «ai 
raw.  well       iti      — M  11.  Num.  a.  Mackiaa*>u-aave;  ?u- 1 

Woodworking  Planing  and  Mo  old  ins-  Xacblnt, 

..,1  ...ra,r,  „«.r,  ...rt»   tis     W'.l    take  J1..I  Ha 
•  ackaag   -1  U  .  hu.  real  atreet,  vTol.rartaa.pUa 


&Hn.  Blewole  Wheel,  bearinga.  good  tyre,  backbo  - 
aa-l  lii.il*-.*,  ».-;.  *..'.  aa  «a<aaaa>  >aitalaf.  o«... -* 
W  .  M.  iaaikata  .Uvat.  C.mJ»a  Towa.  Loadoa. 

"  Wktthev  Honrjr'eOommentery."  u*3>.ner.  :. 

C.«eil  •oJlll-ae.m  «o.-l  ooa*it)oa  HiaBaaa.  i,riiMll..i. 
aori  ->  Uaaa.iai.i:.  Hatv  aueat,  lktxk«ale 


HTBat  ^8  ra'-Hr.  Pli.a.4*. 

Aquarium.  iCiin.  by  .  i  .  by  14  w-  deep,  with  waa'.r 
aaa  .net*!,  pip*,  raady  f*r  al.riaa  :  to'  |H  ioaan  Faut** -,,t  * 
for  Italrra  ,  of  a  hit  ugera  .'  —I/.  W.  Lit.*.  U.  k**Ue-roa*j-  k-t-l 
ilk  Tow  B. 

Four  pint  cell*  Bichromate  Battery,  te  ea*a,witk 
ralcb*>t  lilt,  dealt*. cajoaa.  aiat-a  waaa,  l*tr  a -plat*  Hell l  .l 
Urj  —  rU-ia*!**  H-aaaM.  F^rdlacBritJa* 

Wanted.  No.  1  or  3  hlmpltteimua  Print  id  it  P -a  a. 

la  »x. I*»aa i-  far  eoe4  **>*Ke  nreaaa-ieaaiag  Oao  udtaJi  —  n 

■aarraai,  w  iue/.  <»oa. 

Borizsntal  Bnglne,  ftia,  bor*.71n.  atroka,  gov. mora. 
Uurlrjeial  Holler,  d*.  ha  la*  .  sire**  l!-a*oa.  para*,  aa* 
our*.  Iraf^r  BaraaiBtum.  tl  ttop*.  kae*-  aw*-il.  vtl.n  .***, 
all  aratl.  new  K  fpw  lurk  tutaaa  K...li...  Mitauu  .  0"u-t: 
aa.kaaw**  ''-r  a  tna*t-rn  hoil/itwtal  tlleat  t>aa  Kn*ia*>,  eoa  orlw. 
koraa        C  ,<C.  far  laae.Ujeloe.  Ma»di..U» 


Lathe,  4ft.  gap  bid,  Ifa.  centre,  ra  ex-hangefi  r  « 

i...|w*t,inn-r»    —  .  i....,,,  ■■-—-.*"•  ■*.*  •**  v  v....  *  ■ 

,ttf.t  eriOaa.  aear  lwU-r,ter- 


txd,  Ifa.  centre,  hi  ex-hangefi  r  > 


»f.r«,a.,~al»*a    What  og«re  ItT  .«tkia«»  .... 

u,  u**h**Tm 

Offer*   foe  ParklMon'a   "  _ 
Put...  Woblo  -Jvola  Ba.l  c^faa*!  .  -o-  ( 
I'.a*  io>«,  L-ouaoe,  N. 

Lathe.  6in.  geared,  faoa-plafa,  chuek*.  I 
value,  at  lit  B.ldv-iT.t,  rwa,  v.lu*.  al  UK  — 11 
Llaloa-al  ««1.  Pat-klox'oa  ilr**!.  laiiagtoa. 

"Kflgliah  Mechtknlc."  Vole.  I.  to VII. -IX.  and  X 

ha*a*  AIM  au-.kwr.  M.eHala  tnettoaowie,  r*«t  III.  Hi.. 
offerv  f-lliaa  -.  .  a,  K.aloch  .titat.  laollewai,  Loral tm 

Pair  of  Telephone*  i  Beir*),  Denny  Tele«naph  le- 

•  tr.ia.tot.  KletttK  Mall.  I  aaa.  a,  a*.  IlKlf*^  l***iat.*e  aa>  .  I 
akaaa  .Klia|*t  bar  oM  lead  ot  hraaa  ar  Uela — aiavra,  tew 
a**.  aaa«arlaad. 

Howe  Treadle  Sewing  Machine,  two  patent  0.* 

nraa.coaaulrie.  qono  aaw  will  aarhtea-  rllhaewr  kulB  l.r 
aaylaia*  taraalv'  — aitraa.  L.e  How,  ■uaaarlara* 

),IatO|>,  withatond  act) 

*ta  •-. 

lit 


Organ  Accordion  Buwn),  1  •ton.  anthatand  a 

uciatw.    TaUi-..a<»-w«4uiaaj«»eat.ate«aa..  ,..  . 

••"i"J>  <•  'l^",c"'.,"J',k'a'l  w*"1*  '  *"  """'*■' ^ 


431  to  feii  (except  No.  Mi},  ia  .x- 

ha 

i  »  .  J 

Halt-pate  Tor  trait  Lena  and  Homemade  Camai* 
ta  aaaa.  f»»  Hainan. aaa  te-da.  A.  -Lai  .a  (rail  a.  I.Btv.i. 
*t»«4  terrace,  llreea  Laaaa,  X. 

Model  Locomotive,  Led  pump,  cbeek  valve,  watn 
»•««-   and  laam  ator-   What  offaa. >  —  aaa. ,  a,  4.1'..* 

Chaica  alfwel.  Haa  **■     road,  Loaaaoa. 

I  have  a  amall  double  cylinder  Bigine    w'  -  **• 
ttaur  lor  tela   bl.yrila  a«  (aar*  o.«ala.lte-E  Caoi-a,  e»* , 
aorae.  Dveaat 

Ttnlnfmar    and    U  Muaic    Belli.    CO,t    £3  10 

-T.  rlMaia  K 


»*caa..jr-  l-r  la.fw  aaa  naai*  UBleTll  aaa  I 
Paaea*  CI  jae,  C  tlrnarn .  *hr<  wvlUay 


Thr.e-Bfiw.dDriTlng.t.irordanlWed.forlLn  C: 
*leae.»al,  «<a    Craaa  t  a  roe*,  all  aaw,  i.g«i  -I.  U..MI. 
fark  alrwet.  Kalthley. 

4ft  planed  Iron  Lathe  Bed  and  Iron Bteidard*.  Who- 
.»  r.     alllra-J.*   M.tLaa-i.  Calk  .treet.  KeuOlaj. 
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ELECTRICAL 

By  Joiix  T.  Si-raque  ("  Sigma"). 

'PHE  early  measures  of  the  different  rela- 
A  tions  of  electricity  were  naturally  baaed 
upon  the  common  agencies  used  in  connec- 
tion therewith,  and  were  of  necessity  arbi- 
trary and  unconnected  with  each  other ; 
hut  as  the  study  of  electrical  phenomena 
into  a  science,  and  its  applications 
1  of  practical  importance,  the  various 
live  been  systematized  so  as  to 
adapt  them  to  mathematical  treatment.  For 
this  purpose  they  are  based  upou  "  absolute" 
is  to  say,  upon  measures 
i  to  all  kinds  of  operations  ; 
enients,  time,  length, 
,  4c.,  which  entermto  all  physicalopera- 
tions.  The  actual  measures  employed  or 
suggested  have  been  various,  but  the  neces- 
sity of  the  case  limits  us  to  some  form  of  the 
"metric"  system,  which  must  inevitably 
supersede  in  time  all  other  system*  of 
measurement,  even  though  these  latter  may 
be  proved  to  have  points  of  superiority.  In 
science,  at  all  events,  all  these  are  vanishing, 
though  the  foot-pound  and  some  others  will 
long  he  employed  for  ordinary  purposes. 

Before  entering  on  the  electric  measures, 
it  is  necessary  to  understand  the  general 
system  of  which  they  arc  a  branch.  The 
fundamental  elements  of  which  units  of 
measures  are  required  are  Length,  Time, 
and  Mass :  of  the  first,  two  units  arc  em- 
ployed, the  metre  and  the  centimetre.  The 
first  has  many  advantages,  but  the  second 
has  been  more  fully  worked  out,  and  is  more 
pinerally  employed,  and  therefore,  it  is  the 
one  which  will  be  used  here,  and  we  have  as 


From  these  are  derived  the  general  me- 
inits  ;  of  motion,  which  is  length 
in  unit  time ;  velocity,  which  is 
in  unit  time ;  momentum,  which  is 
mass  having  unit  velocity  ;  force,  which  is 
a  general  expression  for  the  cause  which 
generate*  velocity,  but  for  systematic  pur- 
poses is  defined  as  the  cause  of  "  momen- 
tum "  ;  and  work,  which  is  the  energy  due  to 
the  action  of  the  force.  Gravitation  is  the 
only  absolute  natural  force,  and  as  it  is  con- 
rtiuit  in  its  operation,  it  generates  not  only  a 
"  velocity,"  but  also  "  acceleration,"  that  is 
to  say,  the  moving  body,  retaining  at  each 
instant  its  acquired  velocity,  odds  to  this  the 
now  velocity  due  to  the  force ;  but  in  dealing 
with  the  energy  involved,  the  actual  velocity 
only  is  considered ;  regarded  as  a  force  in 
the  abstract,  gravity,  g,  imparts  a  velocity  of 
32Tift.,  or  981  centimetres  per  second. 
Kcpirded  as  a  unit  force,  it  generates  this 
velocity  in  a  mass  of  one  gramme, 
we  have  the  following  units : — 

Unit  value. 
1  centimetre 
per  second. 


the  earth;  at  the  Equator  it  is  978-10,  at 
latitude  46"  it  is  9K001,  at  the  Poles  WRM1, 
these  being  velocities  in  centimetres.  Taking 
the  value  in  England  as  961,  the  force  of 
gravity  equals  9Hl  dynes,  or  C.G.S.  units  of 
force.  The  actual  force  of  gravity  at  any 
part  of  the  earth  is  ascertained  bv  the  follow- 
ing formula :  o  =  9K000 i6  -  cosine 
•>\  ~  .000003/.,  in  which  X  denotes  the  lati- 
tude and  A  the  height  in  centimetres  of  the 
place  above  sea-level. 

The  cry  may,  therefore,  be  compared  with 
the  common  mechauictd  unit  of  work,  the 
foot-pound,  because  the  ft. -lb.  is  the  same 
thing  as  138'2d  gramme  metres,  or  expressed 
in  C.G.S.  system  as  13823  centigramme 
metres  ;  then,  if  we  take  gravity  ;/  as  equal 
to  9S1  dynes  in  this  system,  we  find  that  the 
ordinary  ft. -lb.  is  equal  to  13,3(14,32.)  ergs. 
Such  a  figure  shows  ut  once  that  this  system 
is  really  adapted  only  to  minute  measure- 
ments. To  get  rid  of  the  numerous  figures 
involved,  a  simple  system  of  writing  is 
adopted,  and  the  above  figures  would  be 
written  as  1-35U  x  10:  or  1336  *  10',  and 
most  of  the  calculations  involved  are  thus 
reduced  to  the  alteration  of  the  index 
figures. 

This  system  is  becoming  so  increasingly 
common  in  electrical  ana  scientific  works 
generally,  that  it  may  be  well  to  explain  it. 
Tho  index,  as  in  logarithms,  may  be  /».».'<iVr, 
signifying  tho  *'  power  "—that  ig,  the  num- 
ber of  tens  by  which  the  figure  is  to  be 
multiplied,  or  Hfpitirt,  sigirifying  the  num- 
ber of  tens  by  which  it  is  to  be  divided ; 
thus  tho  negative  index  written  with  a  dash 
represents  a  ihxiuuit  fruet tun.  Thus  we 
have — 

1  X  10*    =  1,000,000  a  million 
1  x  10'    =  1.000       a  thousand 
I  x  III1    ■  100  u  hundred 

1  X  10-*  =  01  a 
Ix  10-*  =  -000.001  a 


V.  Velocity 
!  Force 

ww!3} 


L 

T 

I.M 
T* 

T* 


do.  in  1  gramme. 

1  dyne  in  1  centi- 
metre. 


Dyno. 
Erg. 


To  understand  these  values  it  will  lie  well 
to  compare  them  with  the  familiar  terms 
"I  on  gravity.    The  force  of  gravitation 
tht»  earth)  varies  according  to  tho 
I  from  the  centre  of  the  "  mass"  of 

vol.  txx-vi.  -no.  eie. 


In  fact,  the  positive  index,  as  in  logarithms, 
is  one  less  than  the  figures  representing  the 
numlicr ;  but  the  negative  index,  unlike  the 
logarithmic,  is  the  number  of  figures  repre- 
senting the  decimal  when  written  out. 

In  speaking  or  naming  these  values,  wc 
are  burdened  with  a  barbarous  nomencla- 
ture ;  thus,  a  million  ergs  is  called  an  erg- 
six,  and  so  on,  adiling  the  index  number  to 
the  name  of  the  unit.  Furthermore,  in 
electricity,  wc  have  tho  generally  adopted 
prefixes  of  mcjn,  signifying  a  million,  as  the 
mega-volt  or  meg-ohm  ;  and  micro  signify- 
ing a  millionth,  as  the  micro-farad,  besides 
the  ordinary  prefixes  of  the  metric  system  of 

It  is  undeniable  that  the  peculiar  fanciful- 

which  hag  led  them  to  adopt  the  centi- 
gramme instead  of  tho  gramme  as  the  basis 
of  tho  unitary  system,  is  a  very  serious  incon- 
venience. English  men  of  science  have 
gradually  submitted  themselves  to  the 
universally-adopted  metric  system,  and 
students  begin  to  understand  what  is  meant 
by  a  metre  gramme  as  the  unit  of  work,  and 
the  calory  as  the  unit  of  heat,  and  now  they 
are  being  puzzled  ofresh  by  a  new  system, 
the  sole  reason  for  which  is  that  u  gramme 
weight  is  based  upon  the  cubic  centimetre 
of  water.  But,  as  our  writers  are  chiefly 
these  mathematicians,  they  have  it  in  their 
power  to  force  people  to  submit.  It  would 
be  of  little  consequence  if  (as  many  at  first- 
sight  suppose)  it  only  meant  the  adding  of 
100  to  all  values  as  the  result  of  using  the 
centimetre  (or  one  hundredth  of  metre]  in 
place  of  the  familiar  metre  itself.  But  this 
is  not  tho  case,  as  energy  or  work  varies  as 
the  square  of  the  force ;  therefore,  unit 
force  or  velocity  on  the  metre  gramme 
second  system  means  1(H)  times  the  unit- 
force  on  the  centimetre-gramme  second 
(C.G.S.  1  system;  but  unit  energy  is,  con- 
sequently, in  the  metre  system,  lOOj,  that  is, 
10,000-fold  in  value  the  unit  energy  of  the 
C.G.S. 


In  all  measurements  it  is  necessary  to 
have  a  separate  starting  point  or  "  unit  for 
each  order  of  things  or  conceptions,  though 
these  units  may  be  derivable  from  the  few 
fundamental  units— thus,  from  the  unit 
Unyth,  1  centimetre  (or  metre,  or  foot,  as 
may  be),  we  derive  unit  arm,  the  square 
centimetre,  4c,  and  from  this  again,  unit 
the  cubic  centimetre,  4c  In  like 
manner,  each  separate  conception  or  order 
of  facts  in  electricity  requires  to  have 
a  unit  of  its  own,  and  the  system  ts 
similar  to  that  of  the  mechanical  units 
which  have  so  far  engaged  attention.  Here, 
also,  wc  start  from  a  "force"  gener.-t- 
ing  a  velocity.  We  can  now  replace  the 
attraction  of  gravitation  by  two  distinct 
attractions  of  electricity.  We  have  the  force 
exerted  by  an  electric  "charge,"  from  which 
is  derived  an  electro-static  system  of  units; 
and  we  have  the  attractions  exerted  by  an 
electric  "  current"  upon  a  magnetic  pole,  or 
upon  another  current :  this  furnishes  the 
electro-magnetic  system  of  units.  The  start- 
ing point  or  unit  of  electricity  in  the  electro- 
static system  is:  "That  quantity  of  elec- 
tricity which  will  repel  an  equal  quantity 
(or  attract  an  equal  opposite  quantity)  at 
the  distance  of  one  centimetre  with  a  force 
of  one  dyne  "  ;  that  is  to  say,  would,  acting 
for  the  second,  generate  a  velocity  of  one 
centimetre  per  second.  The  unit  of  the 
magnetic  system  is  based  on  the  unit  mag- 
netic pole,  which  is  one  which  repels  a  similar 
pole,  one  centimetre  distant,  with  a  force  of 
one  dyne.  The  unit  electric  current  is  thut 
which,  in  an  arc  of  one  centimetre  length  of 
a  circle  of  one  centimetre  radius,  will  repel  u 
unit  pole  at  its  centre  with  a  force  of  out; 
dyne.  The  unit  current  would  also,  in  a 
length  of  one  centimetre,  repel  a  similar 
current  at  a  distance  of  one  centimetre  with 
a  force  of  one  dyne.  Perhaps  the  easiest 
method  of  forming  a  concrete  idea  of  these 
forces  is  to  conceive  a  spring  ljulance  adjusted 
to  carry  a  weight  of  1-981  of  a  gramme.  Any 
force  whatever  which  strains  the  spring  to 
i  that  point  is  exerting  unit  force.  Thus  if  u 
niagnct-pole,  fixed  at  one  centimetre  tioiu 
another  magnet-pole,  required  the  spring  to 
be  stretched  to  that  point  to  resist  motion — 
that  is,  to  maintain  tho  ccntinietic  distance 
— a  force  of  one  dyne  would  l>e  exerted  :  or. 
what  comes  to  the  same  thing,  if  the  balance 
were  graduated  to  successive  increments  of 
thut  value,  it  would  indicate  the  number  of 
|  *'  dynes  "  exerted  by  any  force.  The  ulti- 
mate idea  of  force  is  yrrtturr  or  tctuii:;.  attrac- 
tion or  repulsion  really  in  unit  degrees,  but 
for  purposes  of  calculation  expressed  in 
relation  to  mass. 

The  two  systems  of  units  are  related  to 
each  other  in  ratio  which  is  a  velocity,  and 
expressed  in  the  formula!  as  v.  The  actual 
value  is  not  exactly  known  ;  but  is 
interesting  for  two  reasons.  It  has  Wn 
experimentally  determined  by  several  emi- 
-byr,:a 


Weber  and  Kolrausch 
Sir  W.  Thomson 
Another  mode 
Clerk-Maxwell 
Ayrton  and  Perry 


Per  Second, 
it  3  1074  X  W*!  in 
2-M26  x  lo  v.m. 
2-93  X  !0»c,m. 
2-88  X  10"  em. 
298     x  10"  cm. 


29446  x  101 


Average 

These  variations,  though  not  large,  show 
(like  the  different  values  found  for  the  ohm) 
that  while  mathematicians  work  out  their 
formula)  to  the  extromcst  nicety,  the  data 
are  by  no  means  settled. 

The  other  point  of  interest  is  that  this 
ratio,  which,  as  stated,  is  really  u  vch-city, 
is  apparently  identical  with  the  velocity  of 
light;  the  various  determinations  of  which 
range  over  much  the  some  values  as  the 
ubove. 

Having  obtained  tho  unit  of  force,  which 
represents  the  different  expressions  j«  ten- 
tial,  difference  of  potential,  tension,  and 
electro- motive  force,  the  rest  arc  derived 
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i  considerations  classed  under  tho  name 
of  "  dimensions  "  ;  In-,  vi 1 | 1 ,  !■  in  fact  form 
the  nnit  length  L.  nia*s  M,  and  tamo  T; 
which  dimenidonn,  therefore,  are  alike  appli- 
cable to  any  actual  value*  given  to  those 
nfflts  in  any  system. 

Magnetic  units : — 

Stronittii  of  magnetic  polo 
Moment  of  a  magnet  m  I 
Tiifc«.Mty  of  a  magnetic  fie 

Elec  tric-  Units 


=  Li  M  i  T  - 1 
-  I.  KIT-' 
=  l-;m  t-> 


Hurts. 

F.leitro- 
Magnetic 
Xy:  'in 

E.  Static. 

&  Magnetic. 

I'ojco  .... 

LJ  MJ  T -l 

I.J  MIT-' 

L-'T  =  !, 

IWwtanco 

L-1T 

LT-i 

L-.T'-,': 

Ouilut .. 
Quantity 
Capacity . . 

LI  Mi  T-» 
h]  Ml  T-« 
L 

LI  M]  T- 

m  a 

L-'T' 

LT-'  =  V 
LT-i  fV 
L-lT  -V 

app:  ixirnat- 
conti  motors 

b 


V.  in  round  nnniliors,  closely 
ing  value  us  ulsrvo  is  3  X  10" 
per  tfpninil. 

Tho  unit >4  thus  ascertained  r< present 
its  own  idea,  thing,  or  action ;  hut  thr 
systiiin  is  so  related  that  we  nuiy  actually 
tj-rnt  them  as  though  they  wore  all  one 
alwolute  unit,  representing  all  forms  of  fOTCO 
and  energy,  i-jiusc,  agency,  ami  effect :  we 
may  multiply  ami  divide  them  hy  eaeh  other 
as  thonsli  they  were  abstract  numhers 
meicly.  instead  of  concrete  things;  this  is. 
in  fact,  the  great  advantage  of  the  use  of 
an  absolute  unit,  and  it  results  from  the 
fundamental  |irincijile  of  the  system— viz.. 
that  a  unit  force,  acting  in  unit  time  ami 
nnit  space,  will  produce  a  unit  effect  or 
operation,  and  expend  and  produce  unit 
energy  in  some  of  its  manifestations.  There- 
fore, the  ratios  or  act  mil  values  of  the  units 
themselves  are  fixed  by  this  necessity.  Start- 
ing from  any  two.  the  rest  follow,  of  course. 


sulb  il,  itid  V  A  n  prow  uts  thi  line  of  oa  en- 
trieity  produced  by  the  slide  of  an  ordinary 
eccentric  ehnck,  and  B  B  the  curved  lino  of 
eccentricity  of  the  present  one.  a  point,  D, 
on  the  curve  at  a  given  distance  from  the 
mandrel  centre,  although  it  is  a  point  in  the 
curved  line,  is  practically  similar  to  C,  a 
point  at  the  same  distance  from  the  mandrel 
centre  upon  A  A.  Both  are,  in  fact,  lines 
upon  a  diameter :  A  A,  in  one  case,  and 
H  II  in  the  other;  and  this  will  be  no  in 
respect  of  any  other  point  in  the  curved 
line.  B  B.  If  I  is  tlie  mandrel  centre, 
on  which  the  chuck  revolves,  which  has  u 
straight  slide :  the  point  C  in  its  revolution 
will  pass  through  the  position  D.  Tlie  two 
movements  of  the  upper  plate— rectilineal  or 


from  Ohm's  formula 


E  E 

This  relation,  in  fact,  involves  that  unit 
current  C  must  pass  through  the  unit  con- 
ductor (miscalled  resistance)  H  in  unit  time, 
nuder  the  influence  of  unit  force  E;  and  in 
doing  so  shall  expend  unit  energy  or  work, 
tud  lie  capable  of  being  stored  in  a  receiver 
of  unit  capacity,  and  uf  exerting  unit  force 
upon  a  unit  pole  or  current.  Hence,  all 
lieing  alike  represented  by  1,  and  being  all 
inter-related,  there  follows  the  fact  men- 
tioned, tliut  we  can  treat  them  as  simple 
numbers  without  regard  to  their  actual 
natures. 

But.  these  absolute  units  are  inconvenient 
for  most,  practical  uses,  and,  therefore,  while 
it  was  necessary  to  base  the  explanation  of 
electric  measurement  on  this  foundation,  in 
another  paper  will  lie  explained  the  practical 
system  as  it  is  now  developed  and  accepted 
by  all  electricians. 


ON  THE  PRODUCTION  OF  LOOPED 
FIGURES  BY  GEARING. 

IN  Fig.  8  I  have  represented  the  eccentric 
chuck,  fitted  with  tangent -screw  to  the 
radial  plate?  and  click-wheel  to  the  ohuok- 
scrow.  The  pointer  E  must  be  shaped  like  D, 
and  admit,  the  tangent-screw  below,  if  it 
is  ndehs!  at  all.  If  the  tangent-screw  is 
nsed,  the  tightening  screw,  C,  will  lie  less 
needed  hn  an  adjustable  one,  and  may  be  re- 


curved aoocriling  to  tho  chuc  k  used — are  not, 
therefore,  so  different  in  effect  as  would  at 
first  lie  supposed.  If  the  experiment  is 
made,  it  will  lie  found  easy  to  cut  the  same 
pattern  with  either  chuck  if  the  wheel  A  is 
added,  but  not  otherwise.  With  the  geared 
rose  engine  so  much  can  be  done  by  using  this 
buck  without  such  wheel  that  many  will 


strong,  because  it  has  to  bear  the  weight  of 
the  chuck  and  work,  and  to  stand  the  usual 
shocks  and  strains  of  eccentric  turning.  It 
would  he  a  great  mistake  to  attempt  to  make 
this  chuck  of  sheet  brass,  as  castings  are  so 
cheap  and  so  far  superior  for  anything  of  the 
kind,  and  $in.  is  the  least  thickness  that 
would  be  likely  to  servo  as  the  substance  of 
tho  two  plates.  I  did,  indeed,  once  sec  t 
lide-rest  of  sheet-trass  made  after  the  old 
pattern  devised  by  Maudsley,  but  it  was 
«ly  for  use  with  a  little  rose  engine 
of,  I  think,  '.'in.  centre,  made  to  turn 
studs,  buttons,  and  such  very  light  work. 
Such  a  plate  as  the  top  one  may  be  racked 
for  the  screw  by  setting  a  tap  between  cen- 
tres and  centring  the  plate  on  the  tool  bed 
of  the  slide-rest  by  the  hole  at  the  upper 
end.  where  the  screw,  E,  will  be  fitted,  this 
being  the  centre  from  which  the  curve  to  be 
racked  is  struck.  But  the  edge  must  first  lie 
divided,  and  the  divisions  sawn  in  by  a 
small  revolving  cutter,  if  possible — the  tap 
or  hob  being  used  merely  to  finish  and  correct 
these  divisions,  so  that  tlie  tangent-screw 
may  work  in  them  satisfac  torily.  Tlie  rota- 
tion of  the  Isib  will  carry  the  plate  round 
upon  its  centre,  E,  and  when  it  has  revolves! 
till  clear  of  the  bob,  it  must  be  drawn  back 
by  the  slide-rest  screw  and  readjusted.  By 
these  means  it  will  soon  be  nicked  to  a  suffi- 
ent  depth ;  hut  a  segment  like  this  is  more 
tedious  to  work  than  the  complete  circle, 
because  the  latter  cam  be  allowed  continuous 
revolution,  and  will  not  need  constant  read- 
justment, except  to  advance  it  slightly  as 
the  cut  proceeds.  The  pin  upon  which  the 
division  -  wheel  A  revolves  ought  to  lie 
slightly  conical  and  stout.  It  is  drilled  at 
the  upjM-r  end  and  tapped  for  a  small  serew, 
under  which  is  placed  a  steel  washer.  The 
chuck-screw  and  the  wheel  A  will  lie  cast 
us  one,  and  can  be  turned  up  ou  a  mandrel, 
upon  which  it  can  be  also  held  while  the 
w"hecl  is  being  divided  and  cut  into  cogs. 
Even  here,  however,  if  dividing  and  cutting 
the  wheel  is  considered  a  difficulty',  it  would 
lie  easy  to  press  into  service  one  already  cut, 
if  such  be  at  hand.  J.  L. 


A  NOVEL  SENSITISING  SOLUTION. 

4   NOVEL  sensitising  solution  lues  lss-n  re- 
cently patented  by  Mr.  11.  T.  Wall,  of 
,  l'oolo,  the  active  ingTediont  of  which 
to  Is.  white  popper,  but  in  what  way  the 


placed  by  one  with  mushroom  head,  screwed  protiaby  prefer  to  avoid  the  extra  difficulties 


in  Ts'iiuanently  from  above,  and  merely  so 
tight  as  to  prevent  the  upper  plate  from 
rising  in  the  least  from  the  base-plate.  If 
0  is  used,  the  slot  should  be  hovellid,  so 
that  it  lies  in  it  as  a  conntersunk-seTcw. 
This  ehnck  is  not  at  all  a  bud  one,  although 
inferior  to  the  modern  one.  and  is  given 
because  so  easily  constructed.  In  effect,  the 
Hue  of  eccentricity  is  dotted,  being 
'  of  straight.    But  if  Fig.  9  is 


incurred  in  so  muking  it.  These  difficulties, 
however,  are  not  nearly  equal  to  those  in- 
curred in  getting  up  the  fittings  of  a  chuck 
with  the  usual  steel  guide-bars  und  V-slides. 
The  upper  plate  of  this  chuck  may  be 
lightened  somewhat  by  hollowing  out  the 
edges  mure  than  here  representee! :  but  care 
must  be  taken  not  to  run  to  extremes  in  th:s 
direction,  as  it  should  have  n  good  bearing 
on  tho  lower  plate,  and  be  very  stiff  and 


popper  acts  is  not  stated:  Tlie  patent  is  for  im- 
provement* in  photography,  and,  apparently, 
covers  several  proces*cs.  The  improvements 
consist  in  making  a  new  sensitising  solution 
from  white  pepper  and  its  analogues  macerated 
with,  and  in,  ether,  turpentine,  alcohol,  naphtha, 
chloroform,  Ace.,  or  hy  essential  and  volatile  oils, 
act-lie,  carbolic,  or  other  acids,  or  with  dilut.si 
mastic,  crystal,  copal,  sandrae,  [.holographic, 
spirit,  or  other  varninhes.  A  ready  way  is  to 
take  one  pound  weight  of  freshly-ground  white 
pepper  and  macerate  it  in  one  to  two  pints  of 
ether  or  alcohol  for  some  days,  then  press  the 
tincture  through  one  or  morn  filtering  media  ; 
also,  in  using,  a  little  mastic  varnish  or  oil  of 
turpentine  is  added  to  tho  resultant  solution  if 
ether  is  used,  a  little  spirit  varnish  U  used  when 
alcohol  is  used,  tend  the  resultant  solution  is 
spread  over  the  surface!  to  be  sensitised,  and  <;X- 
jKused  in  the  usual  way  ;  and  in  the  MM  of 
powdered  pigments,  cold  or  warm,  brushed  or 
dusted  over  the  surface  for  the  purpose  of  de- 
veloping the  image.  The  improvements  also 
consist  in  the  manufacture  of  transparent  sheets 
of  collodion  and  collodion  emulsions  and  elastic 
media  for  printing  cm  uneven  or  other  surfaces. 
For  making  a  clear  transparent  sheet  of  collodion 
a  thick  preparation  of  collodion  it  made  consist- 
ing of  acetic  acid  or  formic  acid,  gun-cotton,  and 
castor  oil— Canada  lmlsam  may  bo  used  alwi. 
This  composition  is  poured  upon  waxrd  glass, 
edged  witn  strips  of  jiapcr  hy  means  of  glue  ko 
as  to  form  a  dish,  and  is  placed  in  a  box,  the  lid 
being  close.!  and  then  left  a  day  or  two  to  dry. 
On  this  layer  a  film  of  gelatine  emulsion  or  rapid 
ilsion  is  poured,  and  the  negative 
t  picture  taken  thereon  suitably 
tho  whole  may  bo 
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stripped  from  the  glass  together.  If  the  patentee's 
extra  rapid  c  ollodion  emulsion  in  used,  the  above 
collodion  sheet  must  contain  gelatine  or  gum  or 
indiarubU-r  coating  before  the  application  of  the 
emulsion.  The  following  description  will  show 
how  thin  emulsion  is  prepared.  The  collodion  is 
thus  made  :  —  Ammonia  bromide,  27  grains  ;  dis- 
t tiled  witter,  an  little  as  possible  ;  when  dissolved 
ad  l  two  or  three  drops  of  gelntincd  hydro-bromic 
aeid  ;  alcohol,  2}oat,  ;  pvmxlinc,  32  grains  ;  and 
ether,  2k«.  The  emulsion  with  silver  is  formed 
by  adding  120  grains  of  silver  nitrate  which  has 
been  dissolved  in  it  little  distilled  water  and  then 
\<#.  of  alcohol.  It  is  poured  out  into  a  dish  of 
sufficient  capacity  in  order  for  the  itolvent  to 
evaporate,  and  in  a  dav  and  night  it  is  ready  for 
further  treatment.  This  consists  in  breaking  up 
the  mass  into  pieces  with  n  piis'e  of  glass  or  a 
bone  spoon  and  covering  it  with  water  for  some 
time,  and  i>onring  the  whole  into  a  calico  luig 
which  has  previously  l>een  washed  in  eurlionate 
of  soda  and  then  well  rinsed  and  dried  ;  the  bag 
and  its  contents  is  put  into  an  eniunulled  sauce- 
pan or  in  a  stone  jar  covered  with  gelatine  solu- 
tion '20  grain  No.  1  gelatine  in  one  ounce  of 
water',  when  the  whole  is  Wind  for  30  minutes 
and  then  taken  out  and  put  into  clean  warm 
water,  twisting  and  washing  several  time*  till  all 
traces  of  acid  an;  removed,  which  can  be  tested 
by  litmus-paper.  When  all  water  is  wrung  out 
the  emulsion  is  dried  on  a  hot-water  bath  or 
spread  out  in  a  warm  room  on  blotting-iaapcr. 
The  product  is  mixed  in  2{oz.  of  alcohol  and  2{ox. 
ether. 

The  patentee  also  makes  a  collodion  emulsion 
as  follows  : — Bromide  of  ammonia,  27  grains  ; 
distilled  wafer  as  little  as  possible,  and  when 
dissolved  add  two  or  three  drofw  of  hydro-bromic 
acid  containing  gelatine,  and  then  blend  ;  glacial 
a<*tic  aeid,  .Viz.  ;  pvToxline,  .12  or  3"a  grains. 
The  emulsion  with  silver  is  formed  by  adding  the 
silver  nitrat<-  solution  prepared  as  before,  but, 
instead  of  evaporating,  pour  the  whole  into  a 
large  jar  filled  with  clean  water  and  then  into  a 
calico  bag  and  wring  ;  then  put  it  into  gelatine 
i  and  boil  for  30  minutes,  dry  as  before, 
in   4M.  of  espial  parti  M  ether  and 


use  of  a  table  simplifies  the  operation,  but  even 
thus  a  reading  of  a  Iwromctor  and  of  a  ther- 
mometer and  a  reference  to  a  table  are  needed  to 
obtain  a  figure  which  by  simple  multiplication  or 
division  will  convert  the  observed  into  the  cor- 
rected volume.  Fig.  1  is  n  sectional  plan  view 
of  the  instrument,  and  Fig.  2  is  a  vertical  section. 


r  /  c  .  £ 


r  /  c  .  /  .  , 


The  putentee  finds  it  convenient  to  use  a  box 
for  regulating  the  evaporation,  having  both  sides 
covered  with  several  pieces  of  calico,  hollnnil.  or 
linen,  which  must  lie  soaked  in  alumised  gelatine. 


the  instrument  as  1,000,  the  unit  volume  adopted 
being  1  -300  cubic  centimetre.  The  top  line  of 
the  graduation  may  mark  a  capacity  of  31  cubic 
centimetres,  and  be  figured  uceordingly  930,  this 
being  the  smallest  volume  to  which  the  inclosed 
:iir  is  likely  to  If  reduced  by  low  tempi  nature 
and  high  atmospheric  pressure.  The  maximum 
volume  to  which  the  inclosed  air  is  likely  to  )« 
cxjitindcd  mav  la?  taken  as  J>  cubic  centimetres, 
and  the  lowest  line  of  graduation  will  be  tnarkci 
accordingly  1.110. 

To  use  the  instrument,  the  pressure  on  thi 
reservoir  is  increased  or  relaxed  until  tie  level 
of  the  mercury  is  the  same  in  both  tub.*.  A 
reading  in  I  hen  made  on  the  graduated  stem,  and 
represents  the  volume  occupied  at  the  a  tiu: 
atmospheric  pressure  and  temperature  by  a  mass 
of  air  which,  under  standard  conditions,  oci  upic> 
a  volume  of  1.000.  Any  volume  of  (f»»me..-aitiii 
in  a  holder,  or  registered  by  o  mebT  und< !  thi 
same  conditions,  may  be  corrected  to  it-  trie 
volume  under  stundard  conditions  by  mu!';pSy- 
ing  by  1.000  and  dividing  by  the  figure  -  p*i 
upon  the  instrument.  Thus,  if  the  rate  at 
which  the  gas  is  passing  through  an  oxtieriuicntui 
meter  is  17  cubic  feet  per  hour,  and  the  reading 
of  the  aerorthotnetcr  las  it  is  proposed  to 
,  the  corrcc 


The  base  of  the  hurt  rum< 
,  and  > 


whippisl  and  then  driiil,  or  fine  perforated  line  \  a  removable  I 
sheet,  fine  horsehair  or  line  wire  gauze  may  Is- 
used.  This  box  will  keep  down  the  too-rapid 
evajs.rstion  and  prevent  honeycombs  and  otte  r 
irregular  markings.  An  elastic  mislium  for 
printing  on  uneven  surfaces  is  made  of  gelatine, 
sugar,  glycerine,  chromealum.  spirit,  thymol,  or 
l-orucic  arid,  or  any  preservative  agent.  A  glass 
plate  is  prepared  by  gluing  a  strip  of  paper 
around  the  edge  of  the  plate  so  as  to  form  it  into 
a  dish.  The  mixture  is  poured  into  this  dish 
and  left  to  set  ;  a  negative  tissue  is  put  over  it, 
an<l  it  is  placid  on  a  dried  pepper  Sensitised  sur- 
t-.nf,  the  developing  being  effected  with  the 
following  solution:  Water  to*.,  sugir  lo«., 
gvkstinc  I  oat.,  glycerine  (to*.,  thymol  some  drops, 
alcohol  ioz.,  saturated  chrome  alum  some  drops. 

Hand  drawings  may  bo  utilise!  for  the  proivs* 
ly-  icing  the  collodion  sheet,  coated  with  matted 
varnish,  then  draw  any  picture  on  the  mat  b  si 
siic*-t  with  soft  lead  pencil,  charooal,  or  chalk, 
:cri<l  print. 


■"0N-HARC0URTS  AER- 
0RTH0METER. 

AN'( )VEE  npjiaratus  to  be  used  in  ascertain- 
ing  the  volume  which  gas.  measured  under 
any  ordinary  conditions,  would  occupy  tinder 
standard  conditions,  has  been  recently  |*ctenb*lhy 
Mr.  A.  (i.  Vernon-IIarcourt,  of  Oxford,  the 
object  being  to  dispense  with  the  use  of  the  ther- 
mometer, barometer,  and  the  tables,  a  simple 
arithmetical  calculation  being  all  that  is  necessary 
with  the  new  apparatus. 

In  measuring  gaa  the  volume  is  commonly 
taken  at  the  actual  temperature  and  pressure  of 
the  NUrrounding  air,  and  the  measurement  is  then 
corrected  to  obtain  the  volume  which  the  gas 
would  have  under  certain  standard  conditions. 
Thi*  correction  has  hitherto  lacen  effected  by 
miring  n»dings  from  a  barometer  and  ther- 
mometer, by  referring  (in  the  ordinary  case  of  a 
ftu»  measures!  over  water)  to  a  table  giving  the 
tension  of  aqueous  vapour  at  different  tempera- 
ture*, and  by  a  calcination  based  upon  these  cubic  centimetres,  the  stem  below  this  level  Wing 
*»  and  the  laws  of  gaseous  volume    The  filled  with  mercury.    This  volume  is  mtirked  en 


nt  consists  of  a  box  with 
backboard  standing  up 
from  the  hollow  base.  To  the  face  of  this  buck- 
Wird  two  tubes  of  glass  of  is|i«al  lalihre,  C  I), 
are  attached,  the  same  being  set  verticallv  side 
by  side.  The  tul»  C  is  open  at  top.  and  may 
conveniently  be  Contracted aM  lient  over,  to  pre- 
vent the  admission  of  dust.  The  tills.'  I)  ter- 
minabsi  at  top  in  a  bull  whose  capacity  is  about 
four  and  a  half  times  that  of  the  tut*'.  These 
tubes  extend  into  the  hollow  ki.so,  and  tire  con- 
no  ted  by  means  of  flexible  tubes,  with  a  reser- 
voir,  E.  containing  mercury.  This  reservoir  has 
a  h«  leathern  top,  and  'is  intended  to  con- 
tracted  by  the  application  of  pressure  in  order 
that  a  column  of  mercury  may  Is  driven  into  the 
vertical  tubm.  F  is  a  milhsl-hoaded  sen-w  Kiss- 
ing through  a  tipped  hole  in  the  cover  of  the 
box  and  furnished  at  its  inner  enil  with  a  loose 
button  which  merles  the  flexible  portion  of  the 
mercury  reservoir.  Hy  turning  this  screw,  the 
button  may  lie  caused  to  press  upon  the  flexible 
rover,  thereby  contracting  the  capacity  of  the 
reservoir.  The  item  of  the  tulsi  I>  is  graduated 
and  the  lkickloxiril  figured  to  correspond  there- 
with, so  as  k>  mark  th<:  cajaacity  of  the  bulb  and 
stem  down  to  each  line  of  graduation.  In  order 
tlutt  the  instrument  may  he  ir  accidental  inversion 
during  carriage  w  ithout  injur)',  each  flexible  tulie 
is  embraced  lay  a  U-sha|s  d  loop  of  wire,  theends 
of  whirh  are  made  fast  to  a  plate.  This  plate  is 
furnished  with  a  threaded  hole  to  receive  a  pres- 
sure screw,  carrying  on  its  inner  end  a  pressure 
plate.  Hv  turning  the  screw  the  plate  attached 
to  it  may^ao  used  to  compress  the  flexible  tube 
between  itself  and  the  loop  of  wire,  and  thus 
prevent  the  lotss  of  any  mercury  except  the 
small  portion  remaining  in  the  open  tube. 

A  convenient  size  for  the  instrument  is  to  make 
the  capacity  of  the  bulb  a  little  less  than  3'1 
cubic  ei-ntimetres  (if  the  standard  t.  mp»  ititure 
adopted  is  00"  Fahrenheit)  and  that  of  tho 
graduated ^portion  of  the  stem  0  "  cubic  centi- 
metres. The  bulb  and  stem  are  to  be  charged 
with  a  volume  of  moist  air  or  other  permanent 
gas  occupying  under  standard  conditions  3  3 


the  new  instrument)  is  OHO,  the  corrected  iat< 
feet  per  hour.  If  the  un- 
corrected illuminating  power  of  o  samjde  of  gie 
is  l.i-8  candles,  the  aeroTthometer  reading  beatt 
I.OM,  the  corrected  illnminating  power  (which 
varies  inversely  with  the  volume  consumed  '  is 
11*8  X  l-0'iO,  or  16  6  candle*.  Since  the  stan- 
dard  conditions  commonly  adopted  in  chemical 
and  physical  lalsmitories'  are  a  temperature  of 
ll»  Centigrade,  and  a  pressure  of  700  millimetres, 
and  a  gas  under  ordinary  conditions  is  more  ex  • 
ptinded  than  under  these  conditions,  it  is  convenient 
in  an  instrument  to  be  used  for  correction  to  this 
standard  to  make  the  capacity  of  the  bulb  nciiri*. 
:t(  cubic  centimetres,  so  that  the  1,000  graduation 
may  i  ome  near  the  top  of  the  stem.  If  an  in«tru  ■ 
meiit  is  nspiinsl  for  the  correction  of  tin 
measurement  of  u  dry  gas,  the  air  and  men  hi  \ 
with  which  it  is  charged  must  be  carefully  diic. 


QUICK     ACTING   ADAPTER  FOE 
MICROSCOPICAL  OBJECTIVES 

AT  the  last  meeting  of  the  Quekett  Micro- 
scopical Club,  September  22nd  ult..  Mr. 
E.  M.  S'elwin  exhibited  and  described  in 
aiTaiig»'iv nt  for  rapidly  attaching  and  dettehim- 
theobjo  -  es  of  a  microscope,  in  lieu  of  donhti 
none-pixt,  and  similar  eontrivanci*.  Tin 
method  »»  suggested  to  him  by  that  employeil 
by  the  French  to  close  the  breech-pieces  of  their 
ordn.nK  e.  nins-  equal  mgments  lutch  one-sixth' 
of  the  si  r.  w-thruid  of  the  nose-piece  and  of  tin 
objective  lire  filed  uwuy— the  ohjective  c;in  thi  n 
beat  once  insurUsl  for  the  full  length  of  :N 
■Draw,  and  one-eighth  of  a  turn  to  the  right 
makes  it  perfectly  secure.  By  a  similar  turn  In 
the  left,  it  can  Is-  detached  with  eipial  fncilit>  . 
The  \ient  position  for  insertion  should  Is 
marked,  as  in  the  other  two  positions  mon 
than  0fh?"cighth  of  n  turn  will  Ik-  requio  il 
to  fix  or  n  lease  the  objwtivi  .  The  liability 
of  the  objective  to  beromo  loos'  oti 
fall  out  is  m  rcntotc  as  to  1»  practically  im- 
possible with  the  most  ordinary  care.  Amortf! 
the  ndv  intigrs  of  this  arrangement  may  Is'  men- 
tiianasl  the  rapidity  with  which  any  number  u! 
objistivasean  bo  interchanged  without  thence.  .. 
sity  of  i-n)]iloying  a  contrivance,  such  lis  t '". 
double,  triple,  or  qundrupul  nose-pioec,  which, 
with  the  attu  hid  objertivm,  adds  so  greatly  i< 
the  weight,  and  enn  very  rarely  )«-  well-niitn  . 
There  is  no  interference  with  any  of  UM  UMitl 
nrrangemants,  as  the  nltend  ohjt^ctives  ran  bi 
screwed  into  unaltiTed  nose-pieces,  and  ner-irr-  . 
Thi- centring  of  the  objectives  is  not  interfer  : 
with;  and  it  is  very  convenient,  when  usin;. 
water  or  oil  immersion  objistives,  «s  fluid  can  Is 
very  residilv  added  or  repuieed. 

Messrs.  I'owell  and   l>alnnd  have,  at  Mi 
Nelson's   request,    mule   a    pair   of  standi:-.. 
MM,  to  Is-  kept  by  the  Quekett  Micnwcopi.  il 
Cluh  for  reference,  and  rafvH  of  it  will  soon  b 
obt.'iin.'ibl'  . 

Sine<  Mr.  Nel«on  mule  his  communication,  b< 
has  ascertained  that  the  same  plan  was  suggc-t 
by  Mr.  James  Vog-in,  and  txammnnicntvil  by  h  • 
to  Srimrr  Got*ip,  ,lun  I,  I80i',  p.  IS,  as  "  A  Sui  - 
stitute  for  Nose-I'iecs  s "  ;   the  only  differeri" 
being  the  cutting  away  of  two  segments  of  oie  • 
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fourth,  instead  of  three  of  one-sixth.  It  is  a 
matter  of  regret  that  so  useful  a  suggestion  should 
*p  long  have  remained  unnoticed,  and  it  U  hoped 
that  it  will  toon  ho  generally  adopted. 


PRACTICAL  lfGTES  ON  PLUMBINO- 
XLVI* 

By  P.  J.  Davie*,  H.M.A.K.P.,  Ac 

(Centum,  J fi-oui  page  103.) 

"VTOW  wo  come  to  the  soiling  and  sharing  ; 
J.  1  but  boforo  we  do  this,  I  will  describe  another 
meth'id  of  lining  cisterns.  Suppose  it  i*  re- 
quired to  lino  ■  cistern  in  three  picees,  that 
in,  the  side  and  end  in  one  piece,  and  the  bottom 
dropped  in. 

Proceed  a*  follows  : — Having  the  right  sizes, 
line  the  lead  and  Ml  it  up,  and  lxn-u  up  tho 
angle  I,  Fig.  259,  as  also  illustrated  at  '1  S  II, 
.1  1,  K  It.  Figs.  2I>8  and  200.  T  is  the  return 
bud  for  nailing,  as  is  also  A;  turn  the  lc.ul  lo 
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si  .ii  i  lin.  or  soon  the  Imttom,  as  illustrated  nt 
EFU,  Fig.  259.  Having  attended  to  the  little 
requirements  (sou  (hat  no  nails  are  standing 
through  the  wood-hole,  4c,  Ac),  now  place  your 
knee  against  the  side  and  bulge  it  in  as  at  (.', 


Figs.  258  and  2C0 :  this  will  shorten  the  lead 
bolwwn  KJ,  Fig.  2-">s,  ami  will  allow  it  to  go 
ni-iily  into  its  place.  Next  place  this  in, 
as  you  did  the  first  pioce,  and  nail  it 
there  .  «oe  that  it  (its  properly.  Now  fix 
tlie  other  aide  and  end .  do  not  use  any  nails 
up  the  angles,  and  lix  tho  load  by  driving  it 
hotlM  with  a  cliase  wedge,  having  its  point  lin. 
or  so  thick  across  the  face,  or  to  finish  with  a 
lin.  narrower  will  do:  well  drive  it  home,  but 
ao  not  split  WW  load  or  drive  the  side  of  the 
cistern  out.  To  prevent  this,  the  cistern  should 
always  ho  made  as  illustrated.  Tho  next  thing 
to  do  is  to  ptvpiru  the  tiuttom,  which  is  done  us 
follow*  : — Having  measured  round  the  bottom 
and  allowed  for  tho  substance  of  the  lead  sidos, 
marl;  out  tho  exact  m/<  of  the  bottom,  lesa  Jin. 
fur  the  th>.  ..in  ..  of  the  turn-up  lead,  then  with 
the  chalk  line,  line  out  the  lead ;  never  scratch 
it  with  •  scribcr.  Xuw  kneel  upon  the  quarter- 
ing, and  with  the  p  int  of  the  chipping  knife 
piss.  J  under  the  odg<  of  the  load,  answering  as 
a  levor,  pull  it  up  .i_ mist  the  quartering,  and 
*ith  :^e  end  of  the  dresser  knock  the  Wad  well 
u[>  to  the  quartering,  and  so  get  it  to  stand  «1> 
t -[iidH  to  the  bottom.     Having  done  thi-  nil 
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round  the  lend,  next  boss  up  the  four  corners, 
then  bulge  it  in  the  middle.  This  mill  shorten 
it  each  way,  and  will  allow  it  to  drop  easily  into 
the  Kittom.  You  can  now  put  it  into  its  best 
position,  and,  with  a  piece  of  board  laid  ii|>on 
the  lead,  jump  upon  it,  and  so  cause  the  bulged 


part  to  go  il.it  upon  the  bottom  of  the  cistern, 
and  the  lend  to  expand,  and  the  edgea  will  jam 
themselves  against  the  sidi  s.  Ac.  Now  take  a 
ilr.  ivi-r  and  hammer,  and  tot  it  in  ull  round,  after 
which  take  a  chose  wedge,  and  drive  the  lead 
will  home,  causing  it  to  wedge  itself  tightly  to 
the  sides  imd  ends. 

Soiling. 

Take  the  compasses,  set  5in.  or  6in.  open,  and 
from  the  angles  scribe  alt  round  the  sides  and 
bottom  of  the  cistern,  as  shown  at  H,  M.  ti,  N, 
S,  V,  Ac,  Fig.  25",  and  with  the  same  radius 
strike  tho  quadrant  J  N,  arc,  as  shown;  this  is 
most  useful,  for  the  bottom  especially,  when 
wiping  upright  corners,  as  it  keeps  the  solder  off 
from  the  nuked  lead,  and  also  gives  a  sort  of 
finish  to  the  work.  Next  soil  til©  porta  within 
the  marks,  and  dry  it  with  shavings,  hot  irons, 
<>r,  as  hx-st  you  can,  or,  if  time  will  allow,  let  it 
dry  gradually.  Next  is  the  cutting  oil  of  tho 
return  edgo  or  salvage  (J,  Fig.  2t>l  ;  here  you 


r  i  c  .  set. 


require  a  good  straight-edge  and  tharp  chipping- 
kmfe.  Assuming  it  to  be  properly  worked  home 
with  the  sharp  chase  wcdjfe,  take  tho  chipping- 
knife  and  small  hammer,  I*  ginning  at  the  top 
near  J,  and  cut  off  tho  salvage  edge  within  one- 
eighth  of  an  inch,  or  less,  of  the  angle  ;  cut  this 
straight,  and  from  top  to  buttom,  also  round  the 
bottom,  then  take  the  ilmi-p  chase  wedge,  and  n 
good-sized  hammer,  and  well  drive  the  Jin.  of 
lend  into  the  angle,  which  will  wedge  itself  as 
tight  as  is  required.  .Some  plumbers  do  not 
touch  it  after  cutting  off  the  salvage  with  the 
chipping- knife. 

8havlng. 

This  is  of  more  importance  than  many  suppose. 
You  cannot  be  too  particular.  In  the  first  place, 
you  require  a  smalt,  sharp,  shave-hook,  the  Made 
lo  be  no  larger  than  will  shave  tho  exact  width 
yuu  require  the  solder  to  be  when  litiishod.  For 
my  put,  I  like  the  size  and  shape  of  the  blade  to 
be  nearly  the  same  as  that  illustrated  at  Stjli, 
Fig.  2tiJ,  This  is  about  the  right  sire,  or,  if 
anything,  rather  tisi  largo  ;  from"  il  to  S  should 
be  jiu.  This  will  shave  alsjul  LJnt,  wide.  .Some 
ptuinlHirs  iiso  a  triangular  cistern  hook,  similar 
to  tkit  shown  at  A  WD,  Fig.  202.  Tho  circles 
F  mid  F.  show  the  hleui  uf  the  hook.  AVhtn 
u«ini'  these  hooks,   see    that  they  are  well 


ihartMaod.,  for  a  dull  shuvc-hnok  makes  dull 
work.  'l"ho  shave-hook  being  all  right,  and  in 
proper  order,  proceed  to  apply  the  part  Q  into 
tho  angle  of  tlie  cistern,  and  with  the  point  8 
gauge  the  shaving  line,  by  holding  the  back  part 
of  the  hook  firmly  to  the  angle  of  the  lead,  and 


i 


with  a  good  long  stroke  or  sweep  draw  the  hook 
down,  and  so  shave  to  the  desires]  width.  If 
too  wide,  the  hook,  of  course,  must  be  made 
narrower. 

Proceed  with  this,  and  clean  out  the  bottom 
corners  with  a  ivuttd-nattd  sjioon  hook.  Touch  it 
over  aa  you  go  on  shaving,  and  nil  will  be  now 
ready  for  soldering.  Some  plumbers,  after  they 
have*  shared  their  work,  get  a  punch  similar  to 
carpenter's  nail  punch,  and  so  punch  the  cut  off 
edge  of  tho  lead  into  the  hack  lead  all  up  the 
angle  ;  this  holds  it  in  position  when  not  properly 
chuso-wedged  up.  Never  use  a  straight-edge  for 
shaving  a  cistern.  Such  work  is  only  done  by 
those  who  are  not  prolicient  in  their  trade. 

Solder  tng. 

For  a  cistern  the  size  of  that  dcacrilted  at  Fig. 
250 — namely,  about  1ft.  Gin.  deep  and  2ft. 
tquare,  one  large  iron  trill  do  the  work,  and  a 
pot  of  solder,  suy,  101b.  For  large  cisterns 
more  irons  will  be  required.  I  havo  watched 
my  own  working,  and  find  that  a  large  iron 
will  comfortably  do  from  8  to  I  Oft.  of  flat 
wiping,  and  from  3  to  7ft.  of  upright  wiping. 
I  have  dono  9ft.  of  upright  work  with  one  iron, 
but  this  is  u  feat.    For  large  cisterns  it  will  be 


f  /  c  .ess 


found  much  tlie  beet  method  to  reckon  enough  ■' 
Mb.  to  the  foot.  This  allows  for  gutting  up  tho 
heat,  &c,  though  for  small  ones  a  Jib.  will  Iki 
ample,  unless  the  water  acta  upon  tho  tin ;  in 
this  last  ease  1  to  21h.  will  lie  required.  Having 
your  solder-irons  hot,  and  everything  right, 
with  warm  cloth,  splash-stick.  Ac,  ready,  take 
a  piece  of  board  li.  Fig.  263,  and  lay  it,  aa 
shown,  in  the  bottom  to  catch  tho  solder,  and  to 
prevent  it  getting  on  to  the  shaved  part.  S  and 
\V,  of  tho  bottom.  Next  take  another  piece  of 
board  about  lin.  thick,  cut  to  tit  tho  outer 
angle  as  shown  at  A  It,  Fig.  263,  and,  with  two 
nails  driven  into  the  ends  and  into  the  sides  of 
tlie  cistern,  fix  it,  us  shown.  This  will  catch 
tho  metal  while  the  top  port  of  tho  joint  is  being 
made;  or,  if  the  cistern  runsagainat  the  wall,  push 
some  luijs  r.  Ac.,  lielween,  so  as  to  prevent  waste 
of  solder.  Everything  is  now  nwuy.  tiivothe 
mate  orders  to  "bring  it"  (the  metal)  and  a 
piece  of  board,  or.  if  the  cistern  is  in  a  close 
place,  u  piece  of  lead  or  iron  to  stand  the  metal  - 
jiot  OO.  Take  the  ladle  full  of  solder  in  the  lirft 
hand,  and  with  tlie  splash -stick  in  the  right, 
commenco  stibishinj  the  metal  on  at  the  top 
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and  down  to  J,  then  to  (j  and  R.  Keen  nt  this. 
•  ••».-■' .tnKy  uilli  Ih.'  splash-sti.  k  picking  and 
puihing  up  tho  metal  from  oil  the  Imnrd  II, 
until  you  can  huld  it  like  so  much  soft  putty. 
Keep  rubbing  tlio  splash-stick  into  tho  solder, 
and  nicking  up  tho  *>ldcr,  ut  tho  same  time 
splashing  on  more  mi  tal.  until  it  is  in  a  soft 
stat*  ;  quickly  put  tho  ladlo  into  tho  metal-pot, 
let  the  mute  hand  tho  iron,  with  felt  on  it, 
into  tho  loft  hand,  and  lot  him  give  the  warm 
cloth.  (For  the  size  of  the  cloths,  ic,  see 
cloth  table,  page  "34,  June  24lh,  1881,  "  It.N.") 
Xow,  with  tho  ball  of  tho  iron  just  touch  over 
the  top  and  down  to  about  J,  that  is  Din.  to 
Cin.  down,  and  with  tho  cloth  wipe  tho  top 
smooth,  aa  shown,  and  down  to  about  J  ,  bold 
the  doth  between  the  fingers  as  shown  in  Kip. 
264,  and  wipe  down  to  Q ;  now,  with  tho  ball 
of  tho  iron  warm  up  tho  other  solder  from  K  to 
y.  and  when  it  is  in  almost  a  running  state 
apply  the  cloth  from  where  you  loft  off,  and 
wipo  gradually  down  with  a  Ion?,  steady 
sweep,  any  Srin.  to  J2in.  at  a  time.  Do  not 
attempt  to  wipe  if  the  metal  will  not  move,  for 
it  will  be  too  cold,  and  if  you  should  movo  it, 
most  likely  tho  joint,  or*  the  metal,  will  be 
broken,  and  perhaps  too  fine  to  be  perceived  ;  it 
will  leak,  and  you  will  not  bo  abfo  to  find  ont 
at  what  part.  Having  wiped  the  angle  down  to 
about  K  before  the  metal  nas  time  to  set,  push 
the  nose  of  the  iron  into  tho  solder  ut  Z,  and 
with  the  cloth  clear  the  surplus  metal  away  from 
the  joint ;  then  remove  tho  board  B.  Fiff.  '26-1 , 
and.  by  so  doing,  you  should  bring  all  the  over- 
plus metal  with  it,  having  the  joint  clean  at  the 
bottom,  and  to  appear  as  that  at  J  U  K,  Fig. 
264.    After  this  is  cold,  take  a  strip  of  brown 
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paper  Sin.  by  3in.  well  soaked  in  water  and 
piste  it  over,  and  fix  it  over  the  bottom  part  of 
the  solder  at  K,  so  that  the  solder  will  show 
only  about  Jin.  up  the  joint,  and  all  is  read v 
for  soldering  the  bottom.  To  tho  unskilled  it 
"ill  be  best  to  wipe  these  upright  angles  fiat  on 
their  side — that  is,  when  the  cistern  can  be 
moved  about.  Having  all  tho  upright  joints 
■iped  out  and  the  najier  pasted  round  tho 
bottom  part,  as  at  It— or,  instead  of  pasted 
paper,  some  plumbers,  especially  those  proficient, 
ate  chalk  over  this  part,  to  prevent  the  solder 
adhering — next  cull  for  the  metal,  and  begin 
splashing  from  I  towards  1',  Fig.  251  (this  being 
mrht-handed  for  wiping;.  When  you  have 
about  two  small  ladle*  full  of  solder  on  the 
joint,  warm  it  up  with  a  large  iron,  and  with 
(he  right  hand  wipe  about  Din.,  keeping  the 
iron  close  to  the  solder,  and  again  warm  up  and 
*ipc  another  5Kn.,  and  again  warm  up,  still 
"arming  up  and  bringing  forward  the  cold 
metal  and  wiping  awav  until  more  metal  is 
required  to  be  splashed  on.  Keep  at  this  until 
nearly  the  whole  of  your  metal  is  gone,  or  cold ; 
'  r,  better,  until  the  ends  of  tho  joint  meet  ;  or, 
if  *  two-handed  job,  until  both  plumbers  meet. 
Wipe  tho  corners  out  clean  by  applying  plenty 
of  heat  round  the  outside  and  cold  parts.  It 
should  appear  as  that  shown  at  It,  Fig.  25",  and 
Unite  clean.  If  there  should  bo  a  joint  in  the 
middle  of  the  cistern,  as  at  QK,  Kig.  251,  this 
must  be  wiped  before  going  ruund  the  bottom. 
In  finishing  off  well  warm  up  the  cold  meeting- 
part  of  the  metal,  and  do  not  attempt  to  wipe 
it  too  cold,  or  it  will  appear  scratched  and 
rough.  Nothing  appears  so  bad  as  a  slovenly 
finish,  and  tells  a  long  talc  about  the  workman. 
s  "Mimes  tho  overplus  metal  will  bo  in  the 
"ay,  especially  when  finishing;  thtai  clour  it 
away  with  the  cloth  or  shave-hook,  ic. 

{To  U  cjat\>m:d.) 


THE  BRITANNIA  COMPANY'S 
SCREW-CTTTTING  LATHES 

ON  page  104,  Vol.  XXXIII.,  we  illustrated 
and  described  «  now  self-acting  screw- 
cutting  Lithe,  brought  out  by  the  Britannia 
Company,  as  n  serviceable  machine  at  a  low 
price.  At  that  line  thore  was  nothing  like  it  in 
tho  market ,  and  so  much  success  has  followed  its 
introduction,  that  the  company  now  make  larger 
lathes  of  the  same  design,  wliich  have  received 
the  attention  of  the  Government  in  tho  shape  of 
orders,  tho  best  of  testimonials.  The  illustration 
in  Vol.  XX XI II.  represented  latho  No.  13.  The 
present  engraving  serves  for  either  No.  16  or 
No.  18,  the  difference  being  only  in  dimensions 
and  weight.  Supposing  it  to  represent  No.  15, 
it  is  a  self-acting,  sliding,  and  screw-cutting 
lathe,  with  a  4ft.  gup-bed,  and  centres  of  4,  4J, 
and  5in.,  as  may  be  desired,  at  a  small  difference 
in  cost.  The  cast -steel  mandrel  has  conical 
necks  running  in  gun-metal  collars :  the  come 
pulley  has  three  speeds  for  gut  band,  and  is 
lilted  with  reversing  motion  for  cutting  right  or 
left-hand  screws,  i'ho  compound  slide-rest  has 
long  bearings,  tho  lop  slide  swivelling  to  50° 
each  side  of  centre.  The  hod  is  Glin.  wide,  and 
4jin.  deep,  with  a  gnp  of  4'in.  Tho  lend  screw 
is  1  ^ in.  diameter,  and  {in.  pitch,  and  the  gun- 
mrtul  nut  is  in  halves,  so  as  to  be  readily  de- 
tached. Thoro  is  a  rack  and  pinion  for  quick 
return.  A  full  set  of  twenty-two  change-wheels, 
to  cut  from  one  to  sixty  threads  per  inch,  is  sup- 
plied, and  the  Inthe  can  be  fitted  with  overhead 
motion  for  a  comparatively  small  extra  charge. 
The  No.  15  lathe  measures  2ft.  Gin.  between 
centres,  swings  1ft.  4in.  in  gap,  and  Sin.  over 
bod  ;  but,  as  mentioned  above,  it  can  bo  had  with 
5in.  centres.  The  No.  1G  lathe  is  similar  in  de- 
sign and  fitting,  but  is  much  heavier.  It  is 
nominally  a  oin.  lathe,  with  a  oft.  gup-bed,  tho 
gap  being  5Jin.  deep,  by  Cjin.  wide,  but  it  can 
be  had,  at  a  small  cxtra'coat,  with  6ft.  bed,  Cin. 
centres,  and  with  flat  pulleys  for  bolts.  The 
Company  make  larger  bithi*.  but  No*.  13,  15,  16 
lire  especially  adapted  for  tho  amateur's  work- 
shop, and  for  any  puryioaca  to  which  u  foot-lalho 
inapplicable.  They,  in  fact,  supply  a  want — a 
cheap  sliding  and  screw-cutting  lathe. 


THE  AGE  OF  ELECTRICITY  * 

By  1'IIOF.  3.  I\  Tuohmox. 

IT  is  tho  fashion  amongst  ethnologists  to  ebissify 
the  successive  stages  of  development  in  the 
primitive  races  of  mankind  by  reference  to  tho  kind 


•  From  a  lecture  delivered  October  7,  at  Uie  University 
College,  Bristol. 


of  implement  which  marked  the  degree  of  civilisa- 
tion to  which  they  had  attained.  A  chipped  Hint 
arrow,  a  bronze  spear-head,  an  iron  dagger  are 
typical  of  the  several  grades  of  advancement  in 
material  civilisation  which  we  familiarly  name  the 
ago  of  stone,  the  age  of  bronze,  the  ago  of  iron.  To 
thr*c  three  primitives  ages  y*u  must  allow  me  to 
add  three  others,  equally  well  defined — the  age  of 
gunpowder,  tho  age  of  cm)  and  steam,  and  the  age 
of  electricity.  The  world  i*  even  now  entering 
upon  a  new,  and  I  am  fain  to  behove  a  happier, 
age,  wherein,  whilst  delivered  to  a  large  degree 
fr<<m  the  darker  aspects,  we  shall  enjoy  to  »  degree 
hitherto  unknown  the  advantages  of  machine-aided 
production.  Our  machinery  will  bo  driven,  not  by 
steam,  but  by  electricity  ;  fo'r  electricity  will  be  our 
servant  to  do  the  hard  work  ot  tho  world  in  On- 
coming age.  For  a  quarter  of  a  century  we  have 
harnessed  that  messenger,  more  nimble  than  fleet- 
footed  Iris,  to  convey  our  thoughts.  Wo  have  but 
lately  discovered  that  electricity  could  also  eonvey 
the  actual  tones  ot  our  speech.  It  is  electricity  that 
rings  our  bells,  that  silvers  our  pewter  and  gilds  our 
pinchbeck,  that  fires  our  torpedoes,  and  brings 
Greenwich  time  to  our  clocks.  True,  theso  are 
light  and  easy  duties,  but  it  has  taken  us  many 
years  to  adopt  ia  practical  life  these  simplest 
applications.  And,  mark  you,  the  delay  is  not  to 
be  imputed  to  science,  for  science  has  known 
most  of  theso  things  for  forty  yean.  Mines 
wore  fired  by  electricity  in  1749 ;  electro-plat- 
ing with  silver  was  discovered  in  1805;  an 
electric  telegraph  was  in  actual  operation  in 
London  in  1816 ;  electric  bells  were  invented 
in  1834;  electric  clocks  wcro  made  in  1840: 
and  speech  was  transmitted  by  aa  electric  telephone 
in  1801.  But,  familiar  as  are  these  services  toman- 
kind,  there  are  other  services  of  a  very  important 
nature  which  electricity  is  perfectly  competent  to 
perform  which,  unless  the  world  has  grown  wiser, 
will  not,  I  suppose,  bo  generally  adopted  for  the 
next  40  years.  Electricity  can  bring  us  a  magnifi- 
cent anil  economical  light.  It  can  smelt  our  most 
refractory  metals.  It  can  bleach  our  cottons  and 
print  oar  calicoes.  It  can  detect  base  coins  without 
cutting  them,  snd  ran  discover  a  bullet  in  a  wound 
without  |  robing  it.  It  can  stencil  our  circulars, 
grind  our  coffee,  gather  our  apples  and  walnuts, 
protect  us  against  burg  Lass,  turn  our  sewing 
machines,  drive  our  tricycles.  Nay,  it  can  perform 
much  heavier  work.  It  can  turn  lathes,  saw  timber, 
grind  scissors  and  knives,  plane  planks,  propel 
trameiirs,  and,  as  I  can  personally  testify,  can  furnish 
motive  power  of  a  very  effect  ire  kind  to  an  iron  boat. 
Surely  we  have  reason  to  say  that  the  age  of  elec- 
tricity has  already  begun,  'i'ho  success  of  primitive 
attempts  to  utilise  electricity  as  a  motive  power  was 
not  very  encouraging,  for  their  cost  was  groat  and 
their  power  weak.  The  fact  was  that  though  the 
machinery — on  a  small  scale  at  any  rate—  was  ready, 
the  t.ine  was  not  ripe  for  it.  Compact  and  light  fa 
weight,  these  little  electric  motors  presented,  for 
light  kinds  of  work,  an  enormous  advantage  over 
steam-engines :  yet  these  advantages  were  far  out- 
weighed by  the  consideration  that  the  <<-t  of 
generating  electric  currents  in  the  TOltaic  battery 
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was  so  enormous  as  to  tic  praeticitlly  prohibitive. 
The  great  stride  which  has  brought  *n  many  of  the 
possible  applications  of  electric  currents  into  the 
region  of  practical  problems  is  due  in  it-'  origin  to 
the  genius  of  Faraday.  With  the  invention  ami 
perfection  of  the  dynamo  between  tlie  years  of  1Ho2 
to  1872  a  new  range  of  possibilities  wn*  opened  out. 

,  to  which  the  real  obstacle  had 
3  extravagant  expense  of  producing 
.  at  once  begun  to  develop,  ami  the 
.  the  Sicmcii*  lump,  and  the  Brush 
almost  simultaneously  into 
selves  shortly  confronted  hya 
ho*t  nf  brilliAnt  rivals  for  fame.  Then  first  it  be- 
i-UK  elmr  tliat  electric  current!!  might  lie  laid  on 
from  house  to  house  in  order  to  Hupply  domestic 
elm-tnc-lighbi.    Little  lamp*  of  tlie  requisite  coni- 

r^di.son  aiid  .Swan,  on  the  line*  of  an  old  invention 
of  thirty  year*  back,  impracticable  then,  practicable 
now  by  reason  of  other  advances  in  science.  The 
rant  p-Mlrilities  opened  out  by  the  fact  that  a 
ample  wire  may  convey  electric  currents  to  any 
instance  now  began  to  assume  their  true  importance. 
The  electric  transmission  of  power  to  any  distance, 
and  the  |-«*<il>ility  thereby  of  utilising  some  of  the 
waste  force*  of  nature,  became  a  burning  question. 
The  invention  of  the  electric-accumulator  by  l'tantr, 
in  lHiii),  and  iU  improvement  by  Fuure  in  ISftl, 
sogg.sste-d  the  further  cheapening  the  cost  of  electric 
current*  by  providing  a  means  of  tit  us  storing  the 
intermittent  energy  of  waves  and  wind.*.  The 
electric -railway  made  its  appearance  in  Berlin,  to 
Is-  followed  by  the  electric-tramway  of  Paris,  and 
vanou»  project*  for  electric -rail ways  elsewhere. 
Electric  industries  of  all  kinds  grew  aiid  multiplied  ; 
in  fact,  with  tho  invention  of  the  dynamo-machine 
we  leaped  into  the  age  of  electricity  with  a  sudden 
bound.  Now,  as  the  first  achievement  in  the  age 
of  et.strteitv  appears  to  bo  the  spread  of  the  clcctric- 
ligb*,  I  will  speak  of  that  development  first,  though 
tt  i«  not.  in  my  opinion,  the  most  important.  The 
blare  of  the  clecrnc-arc  light  can  be  maintained  by 
the  coraiumptiun  of  a  far  smaller  quantity  of  coal 
than  would  be  required  for  the  production  of  an 
equal  amount  of  light  by  gas.  S*.  far  there  is 
economy — real  and  not  small.  But  it  may  ho 
said,  '•  Wo  don't  want  such  overpowering  displays 
in  our  hc.nvs  oven  if  we  could  afford  them.  There 

Is-  no  economy  in  using  a  light  far 
for  comfort."  It  is  here  that  the  ineandc 
such  as  those  of  Swan,  Edison,  ami  others,  eorae  in 
to  give  u-  exactly  the  brilliancy  we  need.  Hern, 
however,  we  are  met  by  the  disappointing  tircuui- 
Mauce  that  the  very  mme  electric  consumption 
which  will  give  us  one  blaring  ore  light  of 
1 .000  and  more  candle-power  will,  when  ap- 
pliiil  to  light  a  srore  of  incandescent  lamps, 
only  give  to  Uie  latter  a  brightness  of  eight 
candles  each ;  or,  in  total,  llsi  candles.  It  is 
clear,  then,  that  the  economy  of  small  incande- 
scent lamps  is  a  different  thing  from  that  of  arc 
lights  And  I  am  quite  certain  that  up  to  tin:  pro- 
sent  time,  if  any  one  has  fixed  incandescent  lamps 
in  hi*  private  house,  and  ha*  erected  his  own  dynamo 
anil  sti  im-enginc  or  gas-engine  to  feed  his  lamps, 
he  will  have  found  no  snving  over  his  gas-bill.  I 
■lay  this  with  1>*i  Invitation,  because,  when  the  cir- 
cumstances are  looked  at  narrowly,  it  will  Is:  seen 
that  fur  ia  fairdisrassionof  the  quotion  of  eeonomv, 
the  comparison  is  nut  a  fair  our.  To  net  up  little 
elm-trie  works  of  one's  own  in  one's  owu  house 
cannot  iKissibly  lie  as  cheap  a  method  of  gene- 
rating the  electric  current  as  to  have  it  geno- 
ratisl  at.  central  stations  on  a  large  sculu  by  large 
and  economical  machinery.  No  sane  man  would 
think  of  saving  on  his  gas-bill  bv  setting  up  small 
gas-works  in  Lis  cellar,  and  by  building  »  private 
gas-meter  in  his  bock  garden.  ITie  fair  com|Kui*ou 
must  Is?  made  between  gas  a*  distributed  from  a  cen- 
tral station  on  the  large  scale,  ami  electricity  as  dis- 
tributed from  a  central  station  on  a  large  scale.  That 
large  scale  distribution  lias,  so  far  as  I  am  aware, 
hocu  ret  only  attempted  in  two  places— New  York 
and  the  Holhorn  Viaduct  in  Loudou  -  ami  in  both 
canes  a  system  which  is  not  necessarily  by  any 
means  the  best  or  most  economical — I  menu 
Ellison's— is  the  system  tried.  Yet  I  look  forward 
with  the  greatest  confidence  to  the  results  of  those 
"«IMirinjeuts.  as  showing  not  ouly  that  electricity 
•an  Iki  distributed  on  the  Urge  wale,  but  tliat  it  rnn 
be  so  done  with  economy  and  pre/tit.  This  regular 
and  systematic  distribution  of  electric  currents  on  a 
large  scale,  by  means  of  conductors  laid  along  the 
in  the  first  step  to  the  further  economic  a|.|>li- 
of  electricity,  and  is  ls-coming  uow  a 
necessity  of  the  time.  A  century  hence  a 
of  elect r.city  will  be  just  as  essential  as  a 


regular  supply  nf  gas  and  of  water  has  become  to- 
day .  a  hundred  years  hence  the  town  without  an 
electri  supply  wdl  lie  deemed  as  badly  off  a*  now- 
ailays  a  town  is  which  has  no  railway  or  telegraph. 
A  general  «*«  of  electric  distribution  is  nivdcd. 
not  for  electric  lighting  oidy,  but  for  hundred* 
of  other  purposesof  which  we  nowdream  little,  Once 
li-t  Mich  a  system  Iss  established,  and  we  shnll  sm-how 
soon  it  will  Is.  found  tliat  there  ait  many  kinds  of 
idditi.iu'il  services  which  electricity  can  perform  for 
u*.     When  it  is  possible,  thus  to  obtain  |  owor  by 


merely  turning  on  a  tap,  there  will  be  an  enormous 
impetus  tn  all  kinds  of  small  machinery.  Motors  to 
work  sewing  mac  hines  already  exist,  and  would  I* 
used  literally  by  millions  if  the  source  of  electricity 
were  but  at  hand,  in  tho  form  of  a  friendlv  wire 
always  ready  to  bring  the  needed  power.  If  we 
have  a  system  of  electric  distributiotij  lifts  or  eleva- 
tors wilf  be  multiplies).  An  electric  lift  is  both 
simpler  ami  vheaprr  than  a  hydraulic  lift,  which  will 
probably  be  suspended  entirely  at  no  distant  date. 
Indeed,  there  are  many  hydraulic  appliances  which 
must  at  a  very  early  date-be  sunersedi-sl  by  eUsrtric 
machinery.  "Again,  the  establishment  of  a  town 
supplv  of  electricity  will  tend  unquestionably  to 
develop  the  industries  of  small  workshops  and  home 
workshops,  where  a  little  power  is  required.  The 
smallest  electro-motors  niav  be  made  just  as  econom- 
ical as  are  the  largest.  There  is.  moreover,  another 
point  in  their  favour.  They  may  1*  made  far  smaller, 
lighter,  more  compact,  and  far  cheaper  than  steam 
engine*  of  rorrcsponrling  power.  It  is  certainly 
possible  to  construct  an  electric-motor  of  two- 
horse  power  for  a  cost  of  ten  pounds,  and  such  a 
motor  would  lie  ample  for  the  purposes  of  many 
small  workshops.  Why  do  we  not,  it  may  las  asked, 
hear  and  see  more  of  these  little  machines  if  thev 
are  so  excellent '(  Why  do  not  people  adopt  them  r 
The  answer  is  simply,  they  cannot  be  used  until  we 
have  a  central  supply  of  electricity.  I  do  not  hesi- 
tate to  affirm  that  such  motors  "will  1st  found  to 
present  an  enormous  economy  in  comparison  with 
steam-engines  of  equal  power.  It  is  clear,  then, 
tliat  electricity  offers  on  enormous  future  to  smotl 
motor  machinery.  A  further  eroriomv  is,  indeed, 
possible.  Klectricity  will  travel  any  distance  along 
wires  without  sensible  loss,  provided  those  wires  be 
thick  enough.  Instead,  therefore,  of  erecting  our 
steam-engines  nt  a  central  town  station,  where 
ground  is  dear,  and  where  we  shall  have  to  pay 
dearly  for  transporting  coal,  let  us  put  onr  steum- 
engin'e  and  dynamo*  at  the  pit  *  mouth,  and 
transmit  our  electricity  to  town  through  a  stout 
copper  cable.  The  saving  of  freights  would  much 
more  than  pay  the  iuterest  on  the  cost  of  the  cable* 
required.  One  further  step  in  economy  is  aUo 
within  the  range  of  possibility  ;  and  that  is  to  use 
water-power  or  tiilu-powur  to  drivo  our  dy- 
namos. If  the  problem  of  utilising  the  tides 
remain*  yet  unsolved  for  want  of  suitable  tieie- 
mills.  tliat  of  utilising  the  power  of  water- 
falls by  turbines  is  already  solved,  and  only  wants 
putting  into  effect.  Niagara  is  not  yet  harnessed 
to  the  car  of  electricity,  and  is  possibly  too  far  off 
to  supply  Great  Britain  ;  but  there  are  waterfalls 
enough  in  Scotland  and  in  Norway  to  satisfy  our 
wants  for  a  long  time  to  come.  Of  thi»,  at  least, 
I  am  convinced,  that  we  do  not  yet  realise  the 
hundredth  i«rt  of  the  future  services  which  elec- 
tricity can  render  to  ns  when  once  it  is  supplies! 
wholesale.  Before  the  electric  age  in  over,  our 
knives  will  be  jxilished.  our  shoes  cleaned,  our 
mangle*  driven,  our  coffee  misted,  our  potatoes 
|*ired.  aud  our  mince-meat  chopjM-d  by  the  sclf- 
sumo  agency  that  will  bring  light  into  "our  dwell- 
ings. In  nfl  kiml*  of  machinery,  small  first,  large 
afterwards,  we  sliall  see  a  complete  revolution.  In 
a  very  few  years  we  shall  see  electric  governors  re- 
placing the  rotating  governor- bulls  for  regulating 
tho  |»wer  of  steam-engines.  The  locomotive 
steam-engine  is  irrevocably  doomed.  Why  should 
we  employ  an  enormous  and  expensive  lumbering 
mass  of  metal,  loudest  with  Isaler  and  coals,  and 
burning  lib.  of  coal  per  horse-power  jht  hour  to 
draw  our  traius,  when  we  might  c-qually  well  draw 
them  by  electric  motor*  of  one. tenth  "part  of  the 
total  weight,  drawing  their  supplies  «»f  |x>wer  eloc- 
trically  rrom  a  largo  and  far-more  economical 
stationary  engine  at  one  end  of  the  line;-  (Hear, 
hear.)  There  is  every  argument  in  favour  of 
this  radical  change-^cconomy  l»oth  in  |>riiiu- 
co*t  ami  in  actual  working,'  safety,  and  cer- 
tainty of  action.  But  railway  directors  do 
not  yet  know  or  realise  the  magnitude  or  cer- 
tainty of  the  impending  revolution.  Having  hinted, 
amid  applause,  at  the  prnsjwrt  of  electric  pe-wer 
«ii|»'rsntiu"  steam  on  the  Mctr»|*>litau  Railway, 
I'rofosnor  Thompson  continued: — Isetting  aside  alt 
that  deals  with  idectric  telegraph*  nnd  telephones, 
and  confining  ourselves  only  to  the  industries  con- 
nected with  electric  lighting,  the  manufacture  of 
dynamos,  and  of  electric  motors  nnd  their  appli- 
ance*, we  shall  find  tliat  in  the  electric  industry  to- 
day there  arc  employed  in  England  alone  nornc- 
thuig  like  .'i.(Ksl  persons,  l'morice  of  tho  actual 
work  of  the  shops  is  of  course  outside  the  range  of 
the  operation*  of  such  a  college  a*  our*,  but  the 
work  of  the  electrical  laboratory  is  just  a*  trulv 
within  our  range  a*  the  work  of  the  diBsecting- 
roont  i*  within  the  range  of  tin-  medical  school.  I 
look  uj«-n  education  in  matters  electrical,  indeed, 
a*  a  pie-ding  ni-s-es-sitv  ft  the  time.  That  tuition 
whii  h  cau  earliest  establish  »urh  a  system  of  dis- 
tributing power  amongst  it-  artisans  will  lie 
placed  in  a  most  advantageous  position  for 
prcsluclieiu,  and  such  n  nation  will  reap  its 
reward  in  the  null  of  commerce  to  its  doors.  That 
dty  which  ri»w  to  the  golden  opportunity  in 
store  will  in  like  manner  reap  its  due  harvest  of 


ELECTRICAL    ACCUMULATORS.  0E 
SECONDARY  BATTERIES ' 

By  I*itoi-.  OuvtK  Lodob,  D.Sc. 
(ConUmutd/rem  p.  441,  Vol.  XXX  V.) 

IN  the  last  article  I  dew-ribod  a  few  typically  in- 
structive exisrinu-uts  that  could  be  made  with 
two  clean  lead  plates  immersed  in  dilute  sulphuric 
acid,  and  counectcs!  at  pleasure  with  a  lottery  or  a 
galvanometer  or  both.  Before  going  on  to  the  sub- 
ji-ct  of  i-<»ted  plates,  it  may  lie  well  to  draw 
attention  to  the  consequence*  which  a  scries  of  ob- 
servations on  plain  plutc*  will  bring  home  to  tho 
experimenter. 

If  the  surface  of  the  plates  are  in  the  onlinarv 
dull  condition,  he  will  find,  mi  applying  two  Grove 
cells  to  them  through  a  galvanometer,  that  Ui» 
chargiug  current  at  first  is  considerably  »trouger 
than  it  is  after  a  few  seconds.  He  will  notice  that 
oxygen  rises  from  the  +  plate  before  any  hydrogen 
rise*  from  tho  -  plate,  and  that  as  soon  as  both  ga»c« 
are  freely  given  off  the  charging  current  is  exceed- 
ingly small.  In  other  words,  the  opposition 
electromotive  force  of  the  cell  in  this  condition  is 
ven-  little  below  that  due  to  two  Grove* :  it  ia,  I 
believe,  about  3  volts.  If  tho  plate*  are  brightened 
up  just  before  insertion  in  the  acid,  tho  charging 
current  will  I*)  weak  from  the  beginning,  and 
dydrogen  will  at  ouoe  be  given  off.  The  stronger 
ctiargnig  current  observed  for  a  few  seconds  in  tho 
first  case  was  therefore  due  to  the  absorption  of  the 
first-formed  hydrogeu  by  a  coat  of  oxide  on  the 
-  plate  ;  and  if  for  this  "plate  we  use  a  purposely 
oxidised  piece  of  tend,  the  absorption  of  hydrogen, 
and  the  consequent  small  opposition  force  ami  strong 
charging  current,  will  continue  for  some  time.  The 
same  thing  would,  no  doubt,  be  observed  in  con- 
nection with  tin-  +  plate  if  it  ordinarily  coated 
itself  with  an  absorbent  of  oxygin ;  but  as  this  is 
not  the  case,  no  particular  effect  is  noticed  when  its 
surface  is  rnrii-d,  unless,  indeed,  it  be  purjiosely 
coated  with  some  oxjdisablc  substance.  To  some 
extent  minium  and  litharge  act  lioth  as  oxidisable 
and  as  reducible  substemwt ;  and  we  have,  then-f  ore, 
the  very  imiiortiuit  fact  tliat  it  is  much  eimierto  send 
a  current  through  two  lead  plate*  coated  with  lith- 
arge or  minium  than  through  two  plates  without 
any  coating  at  all.  The  electromotive  fori*  of  two 
(irove*,  which  is  almost  overpowered  by  two  clean 
plates,  is  amply  suflicimt  to  *eud  a  strong  charging 
current  through  a  cell  with  coated  plates  ;  at  least, 
until  the  coatings  hit  fully  acted  on,  the  gases  no 
longer  alisarbed,  and  the  cell  full.  As  this  state  of 
things  is  approached  the  electromotive  force  of 
tho  cell  gradually  rises  in  a  very  dccidesl  manner. 

Willi  regard  to  the  effect  of  amalgamating  either 
or  both  of  the  lead  plates  with  mercury,  my  ex- 
perience leads  me  to  conclude  that  amalgamation  of 
the  +  plate  is  worse  than  useless.  A  coat  of  oxide 
of  mercury  i»  formed,  which  acts  very  fairly  well 
as  long  as  it  adheres,  or  at  any  rate  docs  not  much 
obstruct  the  action  of  the  peroxide  of  lead ;  but 
is  a  certain  point  in  the  discharge  when  this 
all*  off  in  a  sheet,  carrying  with  it  apparently 
peroxide  of  haul  i*  present  too,  for  the 
discharge  current  suddenly  falls  to  »-ro  whenever 
this  happen*.  <  >i  course  flrt  toll  Bun  U  prevents-*) 
mechanically,  but  the  film  still  becoinee  electrically 
non-adherent,  and  therefore  useless.  .»urw]gamation 
of  the  -  plate  d.*.,  however,  api«ir  to  help  the 
occlusion  of  hydrogen,  and  is  therefore  so  far  ad- 
vantageous. 

The  experiment  of  Profesaor  Hersche.l.  detailed  in 
the  last  article,  i»  capable  of  further  elucidation.  It 
consisted  inolwerviiig  the  current  produced  by  a  piece 
of  quite  clean  lead  a*  the  -  plate,  and  a  piece 
newly  coated  with  |*roxido  as  the  +  plate :  tho 
current  is  very  weak,  and  hardly  able  to  nng  a  hell. 
But  it  will  be' found  on  careful  repetition  tliat  thi* 
feebleness  of  current  ia  only  arrived  at  after  a 
second  or  two  ;  the  current  at  the  first  instant  ia 
quite  strong.  The  real  cause  of  the  feeble  current 
is  a  non-conducting  film  of  sulphate  or  protoxide  of 
lead,  which  form*  on  the  cleau  lead  plate  the  in- 
stant it  is  used  to  produce  a  current,  and  effectually 
screens  it  from  the  liquid.  It  causes,  in  fact,  a 
sudden  increase  in  the  internal  nisistance  of  tho 
cell.  This  can  lie  proved  in  a  variety  of  ways ;  such 
as  observing  that  the  lead  plate  so  run  down  is  in- 
capable of  giving  a  strong  current  when  opposed  to 
hyiirogenised  lead,  r.Uic,  or  anything.  Wiping  re- 
moves the  film,  and  restores  the  full  power  to  the 
cell.  Allowing  the  plate  to  remain  in  the  acid  for 
some  time  also  remove*  the  film  to  wane  extent, 
but  slowly.  A*  loiig  us  any  hydrogeu  is  present  in 
the  lead  it  appears  to  sustain  oxidation  alone,  and 
the  lead  is  unclouded  :  but  as  soon  as  the  lead  itself 
is  attacked,  the  scum  forms  and  the  di»eharge  current 
almost  atoiM.  By  using  amalgamated  lead  the  scum 
is  made  plainly  visible,  and  it  can  be  seen  to  ho 
wiped  off  when  a  cloth  is  used.  The  changes  ill 
the  strength  of  the  cell  acording  to  the  presence  or 
absence  of  this  scum,  are  very  interesting  aud  strik- 
ing. The  scum  never  forms  when  the  plate  it 
•   left  in  the  acid,  it  is  ouly  when  it  is  put  int. . 
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electrical  contact  with  the  +  plate.  Iu  the  cane  of 
leait  exposing  a  large  spongy  surface,  no  doubt  this 
61m  would  take  longer  to  form,  especially  as  a 
larger  amount  of  hydrogen  would  be  then  occluded. 
A  short  connection  to  the  charging  lattery  speedily 
removes  the  w  inn,  not  apparently  by  reducing  it. 
but  by  making  it  peel  off.  Violent  short- circuiting 
of  the  cell  forms  the  scum  much  more  quickly  than 
when  only  a  moderate  discharge  currant  is  per- 
mitted. Die  picking-up  of  tin;  cell  during  standing 
■  closely  connected  with  the  formation  and  re- 
moval of  this  non-conducting  film. 

It  may  be  asked  whether  this  insoluble  film  can- 
not be  avoided  by  immersing  the  plates  in  nitric  or 
acetic  acid  instead  of  in  sulphuric,  so  that  no  in- 
soluble salt  need  bo  formed  whon  tho  —  plate  is 
attacked.  Certainly,  if  plates  charged  in  sulphuric 
are  removed  to  nitric  acid  to  be  discharged,  the  dis- 
charge current  Lists  strong  a  much  longer  time  ; 
but  the  +  plate  now  suffers  a  seriously  raj»d 
deterioration,  owing  to  the  absence  of  a  coating 
which  is  to  it  protective.  It  is,  moreover,  impossible 
to  charge  up  the  battery  iiropcrly  in  any  such  sub- 
stance which  forma  soluble  salts  of  lead  ;  and  the 
whole  beauty  of  tho  secondary  battery  is  gone  if  its 
liquid  has  to  be  changed  between  charge  and  dis- 
cha]  ge. 

The  reasons  why  lead  is  pre-eminent  among 
metals  for  accumulator  purposes  are.  that  both  its 
oxide  and  sulphate  are  quite  insoluble  in  dilute 
H,  SO,,  that  its  peroxide  is  easily  formed,  and  that 
it  is  conducting.  The  only  other  metal  which 
satisfies  these  conditions  is  silver ;  but  its  sulphate- 
is  only  partially  insoluble,  and,  possibly  for  this 
reason^  it  does  not  answer.  It  would  make  a  verv 
light  accumulator  for  some  purpose*,  if  it  would 
work :  but,  for  some  reason  or  other,  its  power  falls 
off  with  great  rapidity,  whether  it  is  tried  in  H,  SO, 
or  in  HOI.  The  latter  does  rather  the  best,  and  it 
mav  be  that  its  fall  is  only  due  to  a  rapidly  formed 
scum  of  chloride,  which  speedily  reduces  both  plates 
to  t!»e  same  condition.    A  chloride,  moreover,  not 

"  e  place  of  a 


A  curious  experiment  may  lie  tried  with  copper, 
showing  the  necessity  for  a  conducting,  and  at  the 
wue  time  an  insoluble  substance  as  a  coating  to 
the  plate*.  Take  two  slips  of  copper,  say  ocentim. 
Vy  1  {ceutim.  ;  immerse  them  in  dilute  sulphuric 
acid  or  sulphate  of  copper,  and  send  u  charging  cur- 
rent from  three  Groves  through  a  aead-beut 
galvanometer  such  as  Ayrton  awl  Perry's.  It 
will  be  found  that  the  current  which  at  first  passes 
wily,  is  gradually  and  rapidly  weakened,  until  at 
Wngih  the  needle,  which  was"  at  first  deflected  20* 
or  W,  has  returned  to  within  l"  of  zero. 

If  the  current  be  now  stopped  for  a  few  seconds 
sin!  then  renewed,  the  needle  jumps  up  to  10"°,  say. 
but  rapidly  and  almost  suddenly  comes  tlowu  to  1 0 
tgiin.  If  the  current  be  interrupted  for  a  longer 
time,  it  will  take  longer  to  come  down  again  when 
narwrd.  But  scarcely  any  discluirge  curreut  rsin 
1»  sot  from  the  cell.  'Die  reason  of  the  weakening 
f  the  current  must  bo  u  coating  of  pulverulent 
material  on  one  or  both  of  the  plates,  which  resists 
the  passage  of  the  current.  A  small  amount  of 
ling  aissob 


combustion  ;  the  higher  the  latter  is,  so  much  the 
smaller  excess  suffices,  in  general,  to  bring  about 
the  combution.  This  general  fact  has  given  direc- 
tion to  a  wide-spread  error— viz.,  that  a  high 
tem|»rnture  quite  generally  imunotes  the  produc- 
tion of  carbonic  acid,  and  a  low  temperature  that 
of  carbonic  oxide.  The  first  part  of  this  conclusion 
ia,  however,  only  cornsct  :  where  an  excess  of  oxy- 
gen is  present,  the  second  [art,  regarding  carbonic 
oxide  formation,  is  quite  false. 

High  temperature  favours  the  chemical  union  of 
carbon  and  oxygen.  From  this  empirical  propo- 
sition the  inference  may  evidently  be  made  that  if 
a  sufficient  quantity  of  both  substances  is  present,  a 
high  teu>]ierature  must  favour  the  production  of 
carbonic  oxide. 

This  is  no  mere  matter  of  theory,  but  of  obser- 
vation, which  may  be  made  any  day.  Dr.  Stockman 
found,  e.g.,  with  a  cold-working  generator,  lb'  per 
cent,  of  CO,  with  12  per  cent.  CO,;  with  hot- 
working  one,  22  per  cent.  CO.  and  7  percent.  CO,. 
A  similar  phenomenon  occurs  iu  the  preparation  of 
water-gas,  as  appeared  from  the  communications  of 
Dr.  Bunte  on  the  subject ;  tho  larger  the  process  is 
carried  ou,  and  so  the  more  the  generator  is  cooled, 
the  more  abundant  is  the  formation  of  carbonic 
arid.    Quite  similar  processes  occur  in  the  iron 

by 

rfeetly  the 
bines  with 
ing  with 

the  blast  promotes  the  production  of  carbonic  oxide 
in  the  iron  blast-furnace.  Were  the  opposite  view 
correct,  then  with  the  strongly  oxidising  property 
of  carbonic  acid  at  a  high  temperature,  the  hot 
blast  would  not  facilitate  as  it  does  the  production 
of  varieties  of  pig-iron  rich  iu  siliduui  aud  man- 
ganese. 

The  author  describes  some  experiments  of  his  own 
in  this  connection,  in  which  carbon  was  rendered  in- 
candescent at  various  Um|*rutun-»  in  an  air  current, 
and  the  products  of  combination  were  examined. 
From  these  he  concludes,  that  in  combustion  at  a 
low  temperature,  <-arl*>nic  m  id  is  fortm-d,  and  at  a 
high  temperature  carbonic  oxide. 

In  these  experiments,  a  volume  of  about  1  litre  of 
atmospheric  air  was  led  from  a  gasometer  through  a 
combustion-tube,  with  glowing  pieces  of  wood  car- 
bon at  various  temperatures.  Trie  combustion-tube 
was  heated  with  gas.  It  was  of  glass  in  the  case  of 
a  cherry-red  glow,  and  porcelain  iu  the  case  of 
yellow  glow.  Beyond  the  tube  there  was  a  iiotash 
apparatus  for  determination  of  carbonic  acid  ;  and 
beyond  that,  for  direct  determiiuition  of  carbonic 
oxide,  another  (Orobiistiou-ttibe  with  cupric  oxide, 
and  a  second  potash  apparatus. 
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The  proportion  of 
varied  for  different  temperatures  in  the  following 
distinct  manner :  — 
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mall  an; 
good  deal  of  tliis  off.  «. 
igly  the  charging  current  rapidly  picks  up 
sgaui.  Instead  of  a  galvanometer  an  ordinary  gas 
vrilUmeter  will  serve  for  this  experiment ;  the 
changes  in  tho  strength  of  the  current  are  most 
Sriking.  A  certain  uitnuily  of  current  is,  however, 
tco:*arv,  and  nothing  of  the  kind  is  observed  when 
copper  plates  are  used. 
If  a  cell  such  as  a  Sutton  cell,  where  the  salt  of 
the  -  plate  is  soluble  (which,  considered  by  itaelf. 
nw!  without  reference  to  the  +  plate,  is,  as  we  have 
»e-u,  «n  advantage},  if  surh  ii  cell  is  violently  short- 
circuited  and  made  to  produce  too  stroug  a  current, 
■i  is  probable  that  oxide  is  formed  on  the  -  plate 
faster  than  it  can  be  dissolved,  and  that  accordingly 
*  protecting  film  is  formed,  which  temporarily 
rtope  the  action.  If  such  a  cell  permanently  falls 
iff.  it  must  be  owing  to  the  deterioration  of  thn 
*>  plate  by  local  action,  which  U  very  dilTu  ult 
indeed  to  avoid  when  soluble  salts,  such  as  sulphate 
of  u.pper  and  sulphate  of  zinc,  are  present  in  the 
cell  In  fact,  the  reipiiremeuts  of  the  -  plate  are, 
unfortunately,  somewhat  in  antagonism  to  tho 
requirements  of  the  +  plate,  and  what  benefit*  the 
oar  w  usually  futal  to  the  other. 
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OF  CARBONIC  OXIDE 
IN  THE  BURNING  OF  COAL- 

WITH  reference  to  the  question  whether  hy 
combustion  of  carbon  at  a  high  terp|ier- 
nture,  the  formation  of  carbonic  acid  or  of  carbonic 
sod  gas  is  favoured.  Professor  Ledebur  expresses 
lminelf  to  the  following  effect  in  Utakl  unit  Also,  : 
When  a  carbon-containing  fuel  is  burnt,  we 
•peak  of  a  perfect  combustion,  where  the  gases  of 
combustion  no  longer  contain  any  combustible  con- 
stituents, and  so  consist  of  carbonic  acid,  nitrogen, 
sun.  This  complete  combustion  can  bo 
only  with  an  excess  of  oxygen,  and  it  is 
'  by  a  high  temperature  b  tho  place  of 


BELTS* 

iflmtiimtd  /row  pagi  80.) 

IN  Uie  use  of  bolting  for  driving  machinery,  there 
are  encountered  in  everyday  pnieti  e  iunuiuer- 
able  difficulties  and  conditions  uot  takeu  into  account 
in  the  ordinary  consideration  of  the  1  It  subject. 
Among  the  small  bolts,  my  from  ;iin.  to  Bin.  wide, 
we  will  find  many  instances  wherein,  by  reason  of 
slow  speed  or  smiill  pulleys,  an  excessive  «tniin  is 
necessary  upon  the  licit  and  ln<  iug*  in  the  endeavour 
to  perform  n  desirable  amount  of  woik.  The  belts 
arc  laced  and  relaned  from  ilay  to  day,  are  worn  out 
or  mutilated  so  a*  to  be  replaced  two  or  three  times 
a  year,  and  still  the  infliction  goew  ou  and  comes  to 
be  considered  a  necessary  evil.  The  expense 
incident  to  the  placing  of  belting  under  proper  con- 
ditions for  economical  service  and  long  life,  also  to 
rendering  it  in  a  very  great  measure  iiidcjictidrnt  of 
the  assistance  of  incompetent  attendants,  cuts  a  very 
small  figure  com]iared  to  the  steady  drain  upon  the 
profits,  resulting  from  ill  arranged  and  overloaded 
belts.  All  belting  Sin.  and  under  in  width  can.  and 
should'!*.-,  arranged  to  drive  the  load  at  a  tension 
light  enough  to  enable,  a  ]«-r»ou  accustomed  to 
machinery  to  throw  a  belt  on  the  runuing  pulley  by 
luind. 

Passing  from  the  smaller  to  the  larger  belts,  wo 
are  again  confronted  by  adverse  surrounding*. 
With  wide  principal  driving  belts  the  conditions  uro 
apt  to  be  more  arbitrary,  simply  on  account  of  the 
magnitude  of  thing*  and  the  want  of  room.  We 
are  often  forced  to  place  a  large  belt  in  a  position, 
already  established  and  practically  unchangeable, 
in  which  the  changes  an-  iWidedlv  against  the  belt. 
Under  restrictions  of  tliis  nature,  the  moat  important 


factor  in  the  tranymisxion  of  power  by  1*1  ting  is,  in 
a  majority  of  cases,  entirely  overlooked,  viz.,  tlie 
speed  of  the  belt. 

There  ore  many  cases  in  practice  wherein  n  little 
attention  to  this  jiouit  at  the  U>ginniug  would  have 
opened  the  belt-maker's  eyes  in  time,  ami  saved 
much  trouble  and  expense. 

Although  seemingly  unavofdabUi  in  a  great  many 
cases,  ou  account  of  the  lay-out  of  budding* 
already  in  use,  I  must  say  a  word  against  the 
damaging  use  of  idler*  or  tighteners  placed  upon 
the  back*  of  main  driving  belts.  There  are  tome 
instances  in  which  the  idler  simply  holds  the  slack  of 
the  belt  steady,  and,  aside  from  a  slight  ..liditioual 
wear  upon  the  outside  surface  of  tho  belt,  docs  no 
harm ;  but  there  are  many  examples  where  the 
licit  i*  decidedly  unable  to  drive  the  load  at  a  pres- 
sure upon  the  pulleys  due  to  the  steady  weight  of 
the  belt  alone.  And  as  power  is  merely  the  ptod net 
of  force  or  resistance  multiplied  by  motion,  and  a* 
we  must  obtain  a  certain  power  at  all  hazards, 
whatever  is  lacking  in  speed  of  motion  must  be  mndc 
up  in  weight  of  pressure.  The  production  of  pres- 
sure upon  the  pullers  by  straining  down  upon  the 
slack  of  the  belt,  is  equivalent  to  an  increased  strain 
lengthwise,  of  the  bolt,  and  when  this  strain  is 
carried  lieyond  the  elastic  limits  of  the  belt  substance 
it  is  a  question  of  but  a  comparatively  short  time 
before  tho  joint*  and  tho  substance  itielf  begin  to 
give  out.  This  point  once  reached,  the  destruction 
of  the  belt  is  very  rapid. 

Nor  i*  this  all,  for  the  mcreased  pressure  is  felt  by 
the  journals,  and  some  of  the  equivalent  of  power 
becomes  sensible  in  heat,  causing/  the  apphWiou  ol 
an  incroosed  quantity  of  oil.  The  heat  indicates 
loss  of  power,  while  the  surplus  od  is  not  only  lost, 
but  is  mostly  thrown  upon  the  Kit,  and  hastens  its 
already  assured  destruction . 

It  seems  as  though  it  would  be  a  good  plan  for 
belt  manufacturers  to  take  a  trip  around  to 
uumcrous  factories,  indicate  the  engine  for  power, 
and  observe  the  conditions  and  probable  pressure 
under  which  the  large  belt*  are  operated.  They 
would  soon  discover  that  engine*  reputed  to  be 
driving  enormous  load*  were  having  quite  an  easy 
time  of  it,  aud  consequently  the  work  being  done  by 
the  belt  had  been  wildly  guessed  at.  Tlu-y  would 
probably  find  instances  like  oue  I  noticed,  when-  a 
certain  width  of  lielt  was  driving  a  certain  load  atu 
speed  of  about  4,500ft.  per  minute  ;  while  another 
belt  of  the  some  width  and  weight  was  struggling 
along  nt  .'(.(KIKft.,  with  a  greatly  increased  ]-riiwun 
and  doing  less  work.  A  few  such  lessons  would  rait 
a  stop  to  their  puzzling  over  the  question,  "  Why 
doe*  one  Is-lt  run  steadily  along  tor  years,  while 
another  oue  just  like  it  goes  all  to  pieces  in  a  com- 
lurativcly  short  time  f " 
In  conclusion,  I  would  remark  that  in  the  practical 

pemtion  of  belting  there  is  quite  a  distinction 
between  light  narrow  belt*  and  wid heavy  ones 
As  wdl  be  seeu  by  inspecting  the  table  iu  the 
previous  article,  a  higher  resistance  is  given  per 
square  inch  of  contact  for  the  narrower  belUs. 
which  was  in  part  explained,  but  the  following  may 
set  the  matter  in  a  still  clearer  light :  It  may  be 
[sissible  to  strain  the  large  belt*  nearly  up  to  th< 
unit  of  pressure  of  the  small  ones,  but  when  a  large 
Is-lt  stretches  a  little  and  become*  slack  it  would  fall 
short  of  tile  driving  power  calculated  on,  and  unless 
tho  belt  was  tightens.!  it  would  slip,  and  in  ■  very 
short  time  work  a  great  deal  of  damage.  To  throw 
off  and  rehire  a  small  or  medium -sizi-d  belt  is  not 
much  of  a  job.  but  to  shorteu  up  a  wide  heavy  ws  . 
especially  if  made  endless,  is  quite  another  thing, 
anil  should  lie  avoided  a*  much  as  ptx**il.lc  :  there- 
fore, it  is  cheaper  to  give  the  Urge  belt  mmrient 
cuisirity  to  drivo 
with  a  small  one. 


15y  Cuas.  A.  Emm  in  the  Jatfrbn  MtMmt:. 


TONING  FOR  YOUNG  AMATEURS  ' 

ONE  difficulty  the  young  amateur  frequently 
encounters  in  his  photographic  muuiiiikitiuns 
is  that  of  toning.  To  give  any  definite  nili  for  the 
accomplishment  of  this  in  a  satisfactory  manner  is 
not  easy.  Toning  can  only  be  learned  by  pno  ticc 
It  is  necessary  tliat  the  student  proceed  in  i  syste- 
matic manner  to  work  it  out,  and  the  following 
plan  is  suggested  by  which  a  vast  amount  <  f  infor- 
mation on  toning  will  be  obtained.  Meet  :i  strong, 
vigorous  negative,  and  from  it  make  a  proof  on 
sensitised  paper,  printing  deeper  thaii  the  •Luishcl 
l-riiit  should  be.  Cut  tliis  proof  into  four  equal 
tart*,  luid  on  the  Isick  of  each  pot  a  numb-r.  a? 
I,  2,  .'I,  4.  Make  a  toning  lath  according  to  the 
formula  in  use  :  four  laect  i  are  washed  in  several 
changes  of  water,  and  then  placet  in  the  toning 
bath.  Watch  tbo  print*  cloeely,  and  as  soon  of 
No.  1  assumes  a  very  slight  approach  to  the  purple, 
remove  it  and  place  in  a  dish  of  clean  walei 
Allow  No.  2  to  show  more  of  thr  purpk  :  No. 
should  be  carrii-d  further ;  and  No.  4  will  receive 
the  longi-st  iraroenrion  in  the  toning  solution. 
W«i<h  well  Uie  four  pieces  in  several  chungi  s  of 
water,  and  fix  in  hyposulphite  of  soda  (*iy  tour 

Uf  Ur.\*v  Ci.«t  Pare*,  in  the  /ss^rapAu  7  ,«<.. 
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ounces  wxia  (o  pint  of  water).  After  fining.  wash  in 
tin-  or  in  change*  of  water,  and  then  transfer  to  a 
solution  of  acetate  of  lead.  A  rain  wash  and  dry 
the  prints  ;  then  study  each  well. 


SCIENTIFIC  SOCIETIES. 


MICROSCOPICAL  SOCIETY  OF 
LIVERPOOL. 

THE  seventh  met  ting  of  the  I  Ith  session  of  this 
society  wu  held  at  the  Royal  Institution, 
r'ol  i  nt'--trvrt,  mi  Fri.lsy  last.  when  Mr.  F.  T. 
Paul,  F.K.C.S.,  was  elected  president  for  the  year 
188'i     Tlie  paper  of  the  evening  was  read  hv  Mr. 
F  T   Paul,  F.R.C  S  .  the  president. elect,  entitled 
On  Hair  and  Allied  Structures."    He  said  that 
as  the  subject  was  a  very  wide  one,  he  would  limit 
'.i-  ri  m  n  ts  to  a  CMuiilerution  of  the  morphological 
relations  of  the  various  tegumcntary  appembige* 
which  must  lie  regarded  a*  allied  to  hair.  The 
.trm  •  n  -  which  were  inctudi  ilin  this  general  inn. 
(iation  were  of  tin-  most  opposite  character,  l.ut 
were  uniform  in  the  possession  of  certain  common 
qualities  of  a  protective  or  attrurtive  nature.  After 
a  few  general  remarks  upon  the  adaptation  of  the 
external  covering  to  the  requirement  of  the  indi- 
vidual, showing   the   combination  of  as  much 
attractive  beauty  as  was  consistent  with  the  wel- 
fare of  the  species,  the  development  of  the  skin  in 
vertebrate  animals  was  descrilied.  Sjiecial  attention 
was  called  to  the  history  of  the  two  layers  of 
which    it  is  i-  rnj       :  "showing  their  separate 
origin  and  their  diff.  rent  eharnrtcr  throughout  life 
—t)i  i*  tt,.-  epitlielbl  layer  may  lie  modified  to  form 
horny    r  calcified  tissues,  and  the  connective  tissue 
lav  i  '  •  form  bone.  ivorv,  cartilage .  muscle,  nerve, 
*c.,  so  that  where  complicated  structures  like  teeth, 
spines,  feathers,  and  so  forth  were  produced,  they 
always  knew  what  share  each  layer  had  taken  in 
their    fnrmatiuu,  btOHH  they   knew  to  begin 
with    what  modification    each   layer   was  ca- 
llable of    undergoing.     The  appendages  were 
divided    into    two    classes  —  those  developed 
from  comparatively  large  areas  of  skin  tissue,  such 
as  nails,  .  laws,  hoof-.,  horns,  scutes,  and  tsaks.  and 
t)i       !  '..  loped  from  a  small  bid  >n  germ  from  the 
epithelial  layer,  such  as  hair,  feathers,  si-ales,  -.pile--., 
teeth,  and  glands.   Tlie  developmental  relations  of 
the  tirtit  class  were  then  considered,  ami  special 
reference  was  made  to  the  fossil  remains  of  birds 
that  lave  recently  Is-cn  discovered  and  described  by 
Prof.  M  irvh,  of  America,  in  which  there  is  a  full 
aot  of  reptilian  teeth   in  tlie  beak  or  jaw, 
which,  together  with  the  abortive  germs  in  some 
existing  Gpeciea,  and  the  serrated  U'uk*  of  fossils 
and  recr-iit  birds,  show  a  gradual  change  from  the 
reptilian  jaw  to  the  present  beak.    Taking  tlie 
second  class,  fish  scales  are  omitted  as  too  largo  a 
subject  to  be  compressed  into  one  |U|»t  ;  but  Die 
development  of  the  hair,  the  various  phases  of  its 
life  history,  its  decay  and  reproduction,  were  fully 
t-onsidi  !■■  it  .  and  tie   tnicrooenpic  il  ■  liaructera  o|  the 
most  striking  varieties  of  hair  were  illustrated. 
Attention  was  called  to  the  character  of  the  papilla-, 
and  the  effect  of  its  mollifications  in  .size,  idia|s., 
and  position  in  producing  special  kinds  of  hair— 
sun,  slia|M!,  curling,  i-c.  ;  but  more  purtkular  allu- 
sion was  made  to  the  extremely  i  implex  nature  <  f 
the  papilla  which  inspire  the  extraordinary  combi- 
nation of  cells  resulting  in  the  production  of  a 
perfect  spine  or  feather.    A    short  account  was 
given  •  f  the  glands  of  the  skin,  especially  iu  su.  h 
aaiinal*  as  the  naked  amphibian*,  iu  which  they  act 
lis  weapirw  of  defence  by  i->urino  out  an  acrid 
secretion  which  is  obnoxious  to  tlie  lalste  of  some 
of  thus.-  animals  that  are  naturally  di»j»>sed  to  prey 
upau  them.    The  |m]st  concluded  with  some  sug- 
gestion; for  preparing  these  tissues  for  the  micro- 
scope.  


PRACTICAL  RECIPES. 

To  Bleach  Straw  -  About  9oz.  of  permanganate 
it  potash  arc  dissolved  iu  1  gal.  of  warm  wuUir. 
Tlas  is  dono  in  nu  iartheuware  vessel,  and  cold 
water  is  then  added  until  the  liquid  takes  a  dark 
red  colour.  The  straw  is  left  for  about  six  hours 
in  a  tepid  and  weak  solution  of  sssl  i  crystals.  It  is 
then  washed  carefully  and  introduced  into  the  per- 
jiiaagaii-ite  solution.*  in  which  it  is  continually 
agitated.  As  anon  as  it  has  taken  u  light  brown 
colour,  it  is  dipped  iu  cold  water,  then  in  u  bath  of 
bisulphite  of  soda,  strong  enough  to  be  snvlled. 
In  tins  kith  the  stmw  is  loft  for  fifti-en  minutes, 
and  when  taken  out  .'  is  |«  rfc.  tlv  white. 

Glass  Coating  on  Metals.  Tlie  following 
method  lias  been  suggested  for  coating  metal 
surfaces  with  glass.  Take  about  125  parts  (by 
weight' of  ordinary  flint-glass  fragments,  ill)  jinn's 
of  carbonate  of  soda,  ami  12  parts  of  boracic  acid, 
and  melt.  Pour  the  fused  mass  out  on  some  cold 
surface,  n%  at  stone  or  metal,  mi  l  pulverise  wlieu 
cooled  t.i¥.  Make  a  mixture  of  this  powder  with 
r.ili  -i'.  •  ,,t  soda  (water-glass)  of  W  D.    With  tins 


coat  the  metal  to  be  glazed,  and  heat  in  n  muffle  or 
other  furnace  until  it  has  fused.  This  coating  is 
said  to  adhere  very  lit  inly  to  steel  or  iron. 

To  Clean  Brass.— Tho  method  prescribed  for 
cleaning  brass,  and  in  u«c  at  all  the  United  States 
ars  iiiil>.  is  claimed  to  !«•  the  l«'st  in  the  world 
The  plan  is  to  make  a  mixture  of  one  part  common 
nitric  acid  and  one-half  juirt  sulphuric  acid,  in  a 
stone  jar,  having  also  ready  a  |mil  nf  fresh  water 
and  a  box  of  sawdust.  Tlie  articles  to  be  treated 
are  dipped  into  the  acid,  then  removed  into  the 
water,  and  finally  ruhl»-d  with  sawdust.  This 
immesUatelv  changes  them  to  a  brilliant  colour.  If 
the  brass  has  become  greasy,  it  is  first  dipped  in  a 
strong  solution  of  isdiish  and  soda  in  warm  water ; 
this  cuts  the  grease,  so  that  tlie  acid  lias  free  jsiwer 
to  act. 

Cement  for  Glass  and  Metal  Rross  letters 
may  he  securely  fastened  on  glass  windows  by  the 
following  receipt:— 

Litharge   2  parts. 

White  lead   I  „ 

Boiled  linseed  oil   3  ., 

Hum  co)uil   I  ,, 

Mixed  just  Isidore  using,  this  forms  a  quirk  drying 
and  secure  cement. 

OIaclalJ.no.  Areonling  to  Dr.  IVesana.  this  sub. 
stance,  which  has  met  with  so  much  favour  iu  Eng- 
land ami  elsewhere  us  an  antiseptic,  especially  for 
the  preservation  of  milk,  meat,  and  other  articles 
of  food,  has  the  following  composition : — 

Koniric  acid   18  ports. 

Borax   9  „ 

Sugar   9  ,, 

Glycerine   6  ,, 

A  Roman  composition  of  a  similar  kind  was 
found  to  lie  nothing  hut  pure  boracic  acid.  It  is 
failed  wilt  of  glucialine,  and  sells  at  five  francs  per 
kilogram  (about  45  cents  a  pound),  the  market 
price  of  bororic  acid  U-iug  exactly  half  that  rate. 


FACTS  AND  FIGURES. 

The  Railway  Mileage  of  the  United  States . 

The  A'  ii '  .  'i;/  Aft  com|iiles  the  following  table, 
showing  the  railway  mileage  of  each  Suite  on  Jan.  I, 
I^V.  with  tin  mum  ri.al  rank  of  the  several  States 
in  railway  enterprise. 

1  Illinois   8,326  |  25  South  Carolina  1,484 

2  Pennsylvania . .  6,090  26  Mississippi ....  1,232 


3  Ohio  6.004 

1  X.  w  York  ....  <..'.>7!t 

I  Iowa   «,I13 

•  Texas  5,314 

7  Indiana    4,705 

8  Michigan   ....  4,284 

9  Missouri  4,21 1 

10  Kansas   

1 1  Wisconsin  .... 

12  Minnesota  

13  tSeorgia   

14  Nebraska  .... 

15  Colorado  

10  i  'alifonii  i  .  .  . 

17  Virginia   

18  Tennessee  .... 

i'i  Massai  lilisi  tts 
Ji)  Alalniuia  ...... 

21  New  Jersey  .. 
12  Kentucky  .... 

23  Dakota  Ter.  .  . 
M  North  i 'a:. din  i 


3,718 
3,142 
3.391 
2.5H1 
2,310 
2,275 
2.261 
2,194 
1.974 
l.l'Xa 
1.H.M 
1.753 
1.715 
l.f.39 
1,019 

Total  Miles    104,813 

Area  of  Yacht  Sails.— No  yacht  in  the  New- 
York  yacht  fleet  is  more  completely  fitted  iu  racing 
and  cruising  canvas  than  the  Monlauk.  The  fol- 
lowing table  gives  points  of  interest : — 


27  MurvlaiuKVD.C  1,048 
2S  Arkausas  ....  1,(M2 
2ft  Xw  Hampshire  1,026 
:»  Maine   1,022 

31  Louisiana  ....  999 

32  NcwMexiroTer  975 
r;  <\i!:ii.  .  tii  .it   . . 

34  Vermont  

35  rtnhTer  

36  Nevada   

37  Florida   

3H  West  Virginia 

39  Oregon 

40  Arizona  Ter.  . . 
II  Wyoming  Ter. 

42  Washington  I  it 

43  Deb  ware  .... 
M  Indian  Ter  

45  Iiluho  Ter  

46  Montana  Ter. . 
17  Rhode  Island.. 


959 
916 
!»08 

Km 

793 
712 
r.K9 

,V,7 

533 

ISH 

27K 
275 
205 
232 
211 


Jib  topsail  (large)  .... 

Firing  jib  

Jib   

Lug  foresail   

Mainsail  

ForetO|isai!  

M  .,!':-. !  

Topmast  st.iVNiil  

Hallis.n  topmost  staysail 
Balloon  club  topsail. . . . 

Balloon  jib  

Spiniuikcr   


cnrisrxo  S.UIS. 


Boom  foresail  , 

I'.'le  stavsail  

Jib  , 

A  wuLiigifCovers.traiis  jc< 


Totals 


Yards. 

Width  in 
Inches. 

Square 

360 

28 

2.313 

290 

11 

846 

415 

14 

1.292 

665 

14 

1.675 

925 

14 

2,036 

170 

14 

442 

ISO 

14 

.'  

170 

28 

8S4 

620 

28 

3,827 

m 

28 

Mill 

390 

28 

2.7110 

380 

28 

•j,o  in 

5511 

14 

1,408 

2H0 

14 

780 

225 

II 

i  oil 

700 

22 

3,675 

0,580 

20,730 

Digestibility  of  Food  -Dn.  Stutxcr.  Faas- 
beniler,  anil  Klinkeiils-rg  have  U^'ii  examin- 
ing the  digi  stiliility  of  various  kinds  of  food.  The 
method  employed  is  that  of  Stut/er,  who  extracts  the 
ferment  from  the  digestive  organs  of  slaughtered 
animals,  the  membranes  <<t  tin-  stomach  and  the 
pancreas,  and  allows  a  solution  of  it  to  set  upon  a 
weighed  quantity  of  the  food  at  the  temperature  of 
the  blood.  The  amount  of  albumen  left  undigested 
is  compared  with  the  total  amount  previously  pre- 
sent as  found  by  s|iecial  analysis,  indigcstihlo 
albuminoids  were  found  in  blood,  yolk  of  egg, 
meat.  \e  ,  but  could  not  lie  detected  in  milk  or  in 
egg  albumen.  Fioin  the  extended  n'rir*  of  results 
in  the  '  tfmUrr  ZfilMnp.  the  following  examples,  in 
tabular  form,  are  taken  : — 


Nestle**  children's  loud. 

Weld's   

Fresh  white  bread  .... 

Fn^Ji  bhick  bn*od 

Du  Barry'sRevaleeciere 

Link's  malt  extract  

BdCl  n  (alco- 
hol 1-2)   

Lean  beef  (extract  2*6). 

liccf  N>up  (     ,.  2'3). 

Fowl        (     ,.  2.8). 

Extract  of  meat  (ex- 
tract 53  K)  

Smokt^l  ham  (extract 
6'4)  

Cow's  milk   

t  '.ndetua-d  milk.  Cham. 

Caviare  (extract  2'0) 

Oysters  {    „     8  6) 


III  " 
7=1  a 

Li  |  *' 


■A 


99 

1-  8 
7  2 
4-2 

19 

2-  3 

0-3 
18*9 

15 
16  5 

34 

189 
4 

8-8 
258 
•>7 


51 
1-2 
03 
11 
15 


34 
n  /. 
2-8 


:k;o 

3'S 

ln-4 

15-4 
1-2 


79  3 
863 
in  7 
52- 1 
65-8 
630 

710 


04 
01 

0-2 
0-5 
0-9 
03 

01 
05 
03 
0-4 

8-6 

0-5 

0-5 
11 
03 


A  dozen  oysters  weighisd  grammesi,  or  about 
3oz.,  so  that  14  ovsters  contain  as  much  ifigestible 
albumen  as  one  hen's  iojg.  Miwt  tluit  had  been 
used  for  soup  still  retained  17  l»-r  cent,  of  albumen, 
but  only  0-3  \vt  cent,  of  extractive  matter. 


USEFUL  AND   SCIENTIFIC  NOTES. 


Bills  of  Sale.  The  new  Act  relating  to  billa  (A 
sale  will  considerably  alter  the  nature  and  vslae  of 
•uch  instruments  in  mtw  n-sysx'ts  we  hope  for  the 
Is  Iter  Our  legal  contributor,  Mr.  F.  WetWrfteld, 
has  drawn  up  a  Utile  treatise  on  the  subject,  which 
should  bo  read  by  all  who  are  likely  to  use  such 
documents,  or  to  do  business  with  others  who  use 
them.  Rills  of  sale  in  the  |*iat  have  been  equally 
instruments  of  shamcfnl  oppression  in  the  ham  Is  of 
rapacious  creditors,  such  as  Iiogus  loan  societies  and 
the  like,  on  the  one  hand,  ami  the  means  of  evading 
their  just  liabilities  by  rascally  debtor*  on  the  other. 
The  new  law  will  prolmbly  iiettber  make  all  men 
honest  nor  wise,  but  it  may  help  those  who  are  so  to 
guard  n  little  against  knaves  and  fools. 

Eloctro-Oonorative   Fuel.    At   the  recent 

muting  ol  the  Freinh  Association  for  the 
Advaneemetit  of  Science,  Dr.  Uranl,  of  La  Rochelle. 
read  s  paper  before  the  l'hysi.  al  Ss  tum,  iu  whic  h 
he  disK-ritieil  a  new  method  of  generating  electricity 
by  the  combustion  of  a  peculiur  kind  of  tire-slab. 
This  slab  consists  of  n  brick  of  carbonaceous  matter 
and  a  brick  of  nitrate  •  f  soda  or  nitrate  of  potash, 
placed  together,  but  se)iaratcd  by  a  thin  sheet  of 
aslsfstcss  paper,  and  both  enveloped  in  a  vmuiper 
of  abest/w.  Tlie  carls  ui  brick  is  formed  of  about 
100  grammes  of  coaldust  kneaded  into  a  paste  with 
tar  or  molasses,  and  shaped  iu  a  mould  by  heat. 
The  mould  gives  the  hnck  a  pittet  surface  shove, 
and  js'rforates  it  with  holes  through  and  through 
from  the  upper  to  the  under  side.  Strips  of  brass  or 
copper  arc  ulim  imbedded  iu  the  under  side  of  tho 
bnck  to  serve  as  an  electrode  for  the  carlsin  pole  of 
the   eleclpi-gelii  l.itivi    clem  [it.     Till    nth- r  brick 

consists  of  u  mixture  of  three-parts  ashes  and  one 
]«irt  nitrate  of  ps.tnsh  ..r  «".lu,  incltisl  together  and 
po-.i  ri-!  upon  the  pitted  siutaiv  of  the  carbon,  which, 
however,  is  first  covered  with  a  luver  of  asbestos 
paper.  Strips  of  brass  are  also  imbedded  in  this 
compound,  to  serve  a*  an  electrode.  The  slsb  thus 
formed  constitutes  a  generator  of  electricity  when 
wmp's'd  in  is|»-to«  and  plie  inn  furnace  or  fieroa 
fire.  In  such  an  element  the  carbon  forms  tho 
negative  plate,  and  is  oxidised  just  as  sine  is 
oxidised  in  the  ordinary  voltaic  cell  ;  the 
nitrate  of  potash  being  the  oxidising  substance. 
The  slob  become*  a  thermo-ehemieid  Isittery,  and 
l>r.  Hrard  states  that  an  electrii  current  is  obtained 
strong  enough  to  uctuate  an  ordinary  electric  hell. 
By  connecting  up  several  of  than  elementary  slabs 
after  the  manlier  of  a  voltaic  battery,  a  mop) 
powerful  current  ia  the  result,  three  or  four  cells 
being  sufficient  to  deoompese  water. 
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SCIENTIFIC  NEWS. 


THE  great  comet  deems  to  Ik-  piiMling  astro- 
nomers. There  in  not  mat  h  doubt  that  it 
is  the  some  as  that  found  by  M.  Crids  on  Sept. 
12,  and.  as  it  now  apjAurs,  by  Mr.  Finlay  at  the 
Capo  Observatory  on  the  morning  of  Sept.  8; 
but  a*  to  when  it  appeared  before,  or  when  it  will 
return,  there  is  a  great  conflict  of  opinion.  Dun 
Echt  Circular  No.  01  publishes  elements  com- 
puted by  Prof.  \V<  iss,  of  Vienna,  as  follows  :— 
T  -  1882,  Sept.  17- 1-2  G.M.T. ;  r  -  0 
5S-;  Q  330°  14';  .  143.  tr  I'mnin  equinox 


1882-0)  :  lo 


B'63634.    Prof.  Wei* 


the  comet  to  be  identical  with  that  of  1668.  Dun 
Echt  Circular  No.  62  contain*  the  following 
remarkable  elements,  computed  by  Messrs.  S.  C. 
Chandler,  inn.,  and  ().  ('.  Wendell,  of  Harvard 
College  : — T  m  )ssj,  Sept.  1718  G.M.T.  ;  w- 
Q  71'  W  ;  S3  346'  52' ;  ,142'  3.V ;  log.  ..  7  94448; 
eccentricity,  0  99S1  ;  period,  3,110  days.  Dr. 
Oppenhc-im,  however,  still  makes  the  orbit  para- 
bolic with  log.  v  7-8MM.  l>un  Eeht  Circular 
No.  63  contains  the  elementa  computed  bv  Dr 
OpjHSnheim :  and  a  position  observed  by  Prof.  E. 
Millosevich  on  Oct.  I  at  Home. 

Wo  have  received  the  Srttuir  Oivrrrr  special 
circular,  No.  26,  giving  the  element*  already 
telegraphed  to  Lord  Crawford,  and  issued  in  the 
Dun  Echt  Circular  No.  59  isee  p.  109; ;  but  the 
elements  above  given,  comput.^1  by  Messrs. 
■Chandler  and  Wendell,  being  later,  are  presum- 
ably more  accurate. 

JIM.  Thollon  and  Gouy,  of  the  Nice  Observa- 
tory, have  observed  the  comet  with  the  spectro- 
.8C0po,  and  have  noted  tho  displacement  of  the 
sodium  lines  I),  and  I)  in  a  manner  indicating  a 
retrograde.  movement.  The  s]>cctrum  of  the 
comet  presents  much  similarity  to  that  of  comet 
Wells,  which  is  the  more  remarkable  as  no  pre- 
vious comet  (i.e.,  to  Wells)  had  ever  shown  the 
sodium  lands.  According  to  Mews.  Chandler 
and  Wendell,  the  comet  lowj  its  perihelion  on 
Mept.  17.  at  thu  small  distance  frum  the  Sun's 
centre  of  0  00.13  in  terms  of  tho  Eirth's  mean 
distance,  which,  if  true,  would  show  that  the 
comet  actually  passed  within  and  through  the 
Sun's  surface. 

We  have  received  many  notes  from  obsorvflta, 
for  which  we  are  unable' to  find  room ;  but  the 
following  gist  of  a  letter  from  Mr.  C.  E.  Peek, 
B.A.,  who  is  rn  mtlr  to  Australia  to  observe  the 
Transit  of  Venus,  may  bo  of  interest.  The  letter 

is  datc-d  Simon's  llur,M.  Lifutit,  Sept.  IS:  

My  attention,  says  Mr.  Pick,  was  drawn  to  it  on 
thc^  14th.  by  the  officer  of  the  watch,  at  about 
5.13  .local  time;  in  tl>«-  approximate  latitude  of 
20*  S.,  w  hen  it  appeared  as  a  brilliant  obj.s-t  in 
the  heavens.  Owing  to  clouds,  however,  1  was 
unable  to  observe  it  for  any  length  of  time  On 
the  loth  we  had  a  dear  view  ;  the  nucleus  was 
intensely  brilliant,  of  about  the  same  brightness 
as  Jupiter,  which  was  up  at  the  sum.,  hour.  After 
the  sun  had  risen  w  considerable  time  the  tail 
was  still  visible,  and  about  us  long  as  the  semi- 
■liameter  of  the  «un.  When  rising  through  the 
haze  the  nucleus  uppcarcd  as  a  disc  almost  as 
largo  as  the  moon. 

Most  of  the  Transit  of  Venus  observer*  are 
now  on  their  way,  the  List  tiurtie*  to  start  being 
those  who  will  be  lon.trsl  ,'n  the  West  Indie*. 
L'apt.  Mackinlay,  a  member  of  tho  Jamaica 
party,  gave  an  interesting  lecture  on  the 
rransit  last  week  at  the  Royal  Artillery 
Institution.  In  addition  te»  th 
whose  names  will  ba  found 
volunteers  are  going  ..nt,  mime  of  them  attached 
to  the  parti.*,  e.g..  Mr.  Peek,  atom  mentioned, 
and  Dr.  Pearson,  of  Emmanuel  (ollc.gr,  Cam- 
bridge, who  goes  to  Jamaica.  The  Am.  •ncan 
observer*,  going  to  the  t'ape  and  els.  where,  left 
Plymouth  List  w..k. 

Mr.  J.  A.  Wcstwood  Oliver  h  is  in  the  press  a 
brochure  on  the  groat  comet  of  ISS0,  and  the 
effects  whirh  may  lie  expected  to  follow  its 
absorption  by  the  sun. 

Dr.  Trail!.  T.C.I).,  delivered  an  interesting 
lecture  last  week,  in  Belfast,  on  electricity  as  a 
motive  power,  with  cspceinl  reference  to  rail- 
way work.  An  olcvtric  tramway  between  Port- 
rush  Jind  Bushmills  is  nearly  completed.  It  is 
the  first  of  the  kind  in  the  Civitod  Kingdom,  and 
is  six  uiilc-s  in  length,  Resides  the  well-known 
advantages  claimed  for  the  clistric  propulsion  of 
the  ctits.  Dr.  Traill menU. .n id  tint  the  cars  could 
run  up  any  reiisonakc  incline  ;  tb  •  dynamo  itself 


official  observers, 
M  p.  49.  many 


are  seeking 
when 


acts  as  a  powerful  brake  when  tho  primary 
current  is  cut  off  ;  and  whenever  a  car  meets  with 
extra  resistance,  such  as  an  incline  or  a  sharp 
curve,  the  dynamo  puts  forth  the  exact 
of  extra  power  required,  and  no  more. 

We  have  received  tho  sixth  edition  of  Mr. 
C.  E.  Stretton'a  pamphlet  on  "  Railway  Acci- 
dents," and  are  pleased  to  think  that  the  success 
which  has  attended  its  issue  is  some  evidence 
that  the  public  is  being  educated  to  appreciate 
tho  question  at  issue.  If  the  members  of  the 
House  of  Lords  who  effectually  prevented  Earl 
Do  la  Warr's  Bill  from  becoming  an  Act  had 
read  Mr.  Stretton's  pamphlet,  they  would  not 
have  been  misled.  The  sixth  edition  contain*  addi- 
tional matter,  and  a  plate  illustrating  Tweedy'* 
system  of  interlocking,  besides  tho  plates  found  in 
previous  editions.  The  continuous  brakes'  return 
is  given  in  tabular  form,  so  that  the  public  con 
see  at  a  glance  the  progress  made  by  the  respec- 
tive companies ;  and  with  the  author's  notes  and 
description  of  the  plates  they  will  understand 
what  is  needed,  and  what  can'  bo  dono  to  render 
railway  travelling  safer  than  it  is. 

Tho  Amalgamated  Society  of  Railway  Servants, 
at  the  conference  held  in  barlington,  passed  re- 
solutions declaring  that  it  is  desirable  the  com- 
pulsory adoption  of  continuous  brakes  for  all 
passenger  trains  should  Is;  the  object  of  legisla- 
tion ;  that  it  is  possible  to  avert  a  great  many  of 
the  accidents  now  happening  to  the  employes,  in 
consequence  of  the  old-fashioned  methods  of 
coupling ;  und  that  a  more  numerous  staff  of 
Government  inspectors  is  demanded. 

Miss  Ormerod,  the  entomologist  to  the  Royal 
Agricultural  Suciuty.  is  preparing  her  annual 
reisirt,  ami  solicits  information  from  farmers  and 
other  observers  upon  the  habits  of  injurious 
insects,  and  methods  found  serviceable  in  check- 
ing their  ravages. 

The  Anittpti*  anttritxra  is  a  species  of  beetle 
which  has  recently  made  sad  havoc  in  the  wheat 
fields  of  Russia.  The 
for  means  of 

once  established,  proves  a  veritable 

At  Owens  College,  Manchester,  a  practical 
class  in  electricity  will  bo  held,  under  the  care  of 
Prof.  A.  Schuster,  assisted  by  Mr.  W.  Haldane 
Geo,  on  Thursday  evenings.  Tho  class  will 
have  the  assistance  of  a  Wilde  dynamo,  worked 
by  the  college  engine,  Avrton  arid  Perry's  am- 
meter, Sir  W.  Thomson  s  volt-meter,  and  tho 
Siemens'  eht  tric  dynamo-meter. 

An  exceptionally  interesting  excavation  for 
geological  purpose's  wus  conducted  in  the  New- 
Forest  during  the  last  fortnight  of  September  by 
Mr.  J.  W.  Elwcs,  of  Otterbourn,  and  Mr. 
J.  W.  Shore,  of  Southampton,  who  obtained 
special  Jwrmission  for  the  purpose.  A  con- 
siderable area  of  the  Rrock.iihnrst  bed  was 
exposed  by  the  removal  of  about  12ft.  of  over- 
lying strata  near  the  railway  cutting,  which 
yielded  some  very  interesting  sjMsimens  forty 
years  ago.  More  than  a  thousand  good  speci- 
men* were  obtained,  comprising  seventy  species 
of  molluscs  and  other  c  orals. 

Our  contemporary,  Xahat,  with  a  too-sanguine 
estimate,  we  fear,  of  the  linguistic  powers  of 
Englishmen,  printed  last  week,  in  Italian,  an 
interesting  item  regarding  the  comet,  of  which 
til-  following  is  the  gist:  Prof.  Cacciatorc,  of 
Palermo  Observatory,  issutsl  a  circular,  stating 
that  while  all  Italy  was  moved  by  tho  disaster  that 
had  In-fallen  the  Venetian  and  lombard  provinces, 
and  committees  of  succour  were  being  formed 
throughout  the  country,  the  Observatory,  with  a 
view  to  furthering  the  rnmpnsairinatr  design,  would 
openitBhallscinthemomingof  the26th,atoo'cbick, 
to  those  generous  visitors  who  should  make  a 
contribution  of  2u0  lire  'say,  £H),and  who  might 
wish  to  enjoy  a  sight  of  the  surprising  sp.s  ta.  le 
(of  the  comet;  with  the  Observatory's  large  und 
magnificent  refractor.  "In  tliLs  way,  the 
apparition  of  this  comet,  which  in  other  times 
would  have  Is-cn  regarded  as  a  precursor  of  Divine 
wrath,  and  a  cause  of  present  miseries,  will  be 
recorded  as  a  blessing  to  humanity." 

The  pronunciation  of  geographical  name*  often 
presents  difficulties,  especially  where  the  local 

rnuueiation  differs  from  what  would  elsewhere 
ex]>ected  from  the  spelling.  The  Society  of 
Commercial  Geography  of  Bordeaux  up|s>intisi  a 
committee  to  study  the  question  with  a  view  to 
discussion  at  the  Congress  of  French  Societies  of 
Geography,  which  recently  met  in  Bordeaux.  ! 
The  Congress  adopted  the  principle  that  geo- 


gmphital  HametthimUitpraumttdin  thtleemiuvg, 
account  being  taken,  however,  of  some  excep- 
tional cases.  The  committee  was  instructed  to 
continue  its  labours,  some  idea  of  which  may  be 
had  from  the  following  examples  (given  in  Lb 
Xatmv)  from  a  table  distributed  to  members  :  -- 
In  Franco,  tho  name  Aiguillon  is  pronounced 
Aig-uilUm  (II  soft);  Aix  (Ho  d'),  lit  Di ;  Aiz 
(Bouchea-du-KhOne),  Ez  ;  Arveyree,  Arvei-ln  ; 
Aunis,  Anni  ;  Auxerro,  Ammut  ;  Auxerrois, 
Aue-trmm  ;  Auxonne,  Auuotu  ;  Aveyron,  Ati- 
nm  ;  Ay-Champagne,  ^<».,  *c.,  Ac.  The  fern 
nos,  Anvors,  Anrtrut ;  Br 


Craner  on  the  nutrition  of  a  man  in  his 'sixty- 
fourth  year,  who  had  practised  vegetarianism 
since  he  was  eleven.  The  author  arrives  at  these 
conclusions  (given  in  a  German  physiological 
serial)  :  The  regime  of  vegetarians  affords  food 
which  is,  both  in  absolute  amount  of  nutritive 
matter,  adequate  to  maintenance  of  bodily  and 
mental  functions,  and  in  relative  ratio  of 
ture  sufficient.  It  suT 
longation  of  life,  only  because  it 
quantity  of  vegetables  by  introduction  of  i 
albumen  in  the  form  of  milk  and  egg*.  Yet  thia 
regime,  where  too  great  loading  of  the  digestive 
system  is  to  be  uvoided,  is  too  dear  to  be  recom- 
mended for  sustenance  of  large  bodies  of  men,  as 
in  poorhousos,  barracks,  and  prisons  ;  and,  on  the 
other  hand,  it  is  an  e  minently  unpractical  method 
of  feeding  man,  since  for  tho  same  price  maybe 
provided  a  much  larger  quantity  of  mixes],  and 
therefore  more  utilisable  food. 

With  regard  to  tho  priority  claimed  for  M. 
Be-rlincr,  in  tho  matter  of  the  microphone  (see 
recent  note),  Count  Du  Monccl  remarks  in  his 
paper  that  M.  Berliner's  apparatuses  aro  only 
telephonic  transmitters,  and  not  mtrrophomi,  as 
they  are  not  arranged  for  amplification  of  vilra- 
tions.  What  constitutes  the  novelty  of  Prof. 
Hughes' ap|«rutus  is  the  arrangement  of  con- 
tacts which  allows  of  rendering  them  as  sensible aa 
desired  by  a  poaition  more  or  lea*  near  that  of 
unstable  equilibrium.  Prof.  Hughes  (in  the 
Count's  opinion)  remains  the  inventor  of  tho 
microphone;  but  M.  Berliner  may  have  the 
priority  for  telephonic  carbon  transmitters. 

An  electro- magnetic  indicator  of  temperature 
at  a  distance  has  been  recently  patented  in  Aus- 
tria by  I lerr  Bing,  of  Vienna.  It  requires  only 
one  conducting- wire,  and  consists  of  a  V-shaped 
vessel,  whose  wider  branch,  of  metal,  and  closed 
above,  is  filled  with  commercial  naphtha,  alcohol, 
oil,  or  the  like.  Tho  narrower  branch  is  of  glasa, 
is  ojien  above,  and  contains  mercury,  tho  position 
of  which  varies  regularly  with  varying  tempera- 
ture (which  causes  exjsinaion  or  contraction  of 
both  iiquids).  A  float  on  the  top  of  tho  mercury 
is  connected  with  a  cord  held  tense  by  a  counter- 
poise, or  with  a  toothed  wheel  chain,  which  turna 
a  roller,  serving  as  contact-arrangement  in  una 
direction  or  tho  other.  Tho  electro-magnetic 
transmission  of  this  motion  to  the  empirically 
graduated  indicating  apparatus  at  a  distance, 
takes  placv  on  the  principlo  of  Siemens  and 
Halske's  water-level  indicator.  The  apparatus 
is  simple  and  cheap,  and  is  said  to  work  reliably. 
It  can  Ixi  adapted  as  a  maximum  and  minimum 
thermometer. 

It  is  known  that  Dr.  W.  Siemens  has  boon 
seeking  the  establishment  of  chairs  for  "  Kloc- 
trotechnik  "  at  all  technical  schools  in  Germany, 
and  he  has  had  very  encouraging  success.  l"rof . 
Dietrich  ha*  lectured  on  the  subject  at  tho  Stutt- 
gart technical  high  school  since  April,  l'rof. 
Wullncr  ha*  just  begun  a  course  at  Aix-Ia- 
Cbapcllc ;  Prof.  Mcidingor  has  been  similarly 
engaged  about  a  year  at  Karlsruhe,  and  the 
telegraph  director,  Merling,  since  HUM),  in 
Hanover.  In  Devlin,  this  winter,  Dr.  frUary  ia 
appointed  to  give  electrotechnical  lectures  at  tho 
technical  high  school,  beginning  with  electrical 
power-engines. 

Belgium  now  possesses  the  densest  railway 

system,  relatively  to  the  surface  of  the  country. 
l"'omi«iring  the  extent  of  railway  with  tho  popu- 
lation, she  is  surpassed  only  by  four  States— viz., 
Switzerland,  the  I'nited  States,  Bavaria,  and 
England.  The  Belgian  railway  system  had,  at 
tho  end  of  1880,  a  total  extent  of  4326-4km. 
To  about  7  square  km.  there  is  1km.  of  railway. 

A  recent  law  in  France  has  authorised  tho 
application  of  electric  lighting  in  forty-two  <4 
the  principal  lighthouses  on  tho  French  coast. 
Th-  ci  est  of  the  cnterpiisc  is  estimat<s.l  at  8  million 
francs.    The  transformation  will  bo  alow,  and 
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will  take,  eight  or  ten  yearn.  The  light  has  been 
already  applied  at  Cape  Grumuz  and  elsewhere. 

At  the  Califomian  town  of  San  J  one  (which 
baa  rapidly  grown  in  recent  yean),  a  method  of 
electric  lighting  has  been  adopted,  which  consist* 
in  the  erection  of  lofty  quadrangular  pyramidal 
framework*  of  metal,  with  sevonil  light-centre* 
at  the  top,  surmount..!  by  a  reflector.  The  first 
of  thoao  towan,  which  has  been  tried,  with  Terr 
wtiafactory  results,  in  at  the  bono  about  26 
metre*  a  aide,  while  at  the  top  of  the  truncated 
pyramid,  the  ride  is  only  l*25m.  The  uprights 
are  tubular,  diminishing  in aoctiun  upwards.  The 
total  height  in  about  60  mctree  (say,  200ft.). 
There  are  six  light-centres  at  the  top,  each  with 
a  luminous  power  of  400  candles.  They  are  ltd 
by  a  Bruah  machine  requiring  an  initial  force  of 
rune  horse-power.  The  effect  obtained  U  like 
that  of  bright  moonlight,  and  ia  of  largo  extent. 
It  hot  been  reaolved  to  raiae  fivo  other  towers, 
and  the  illumination  will  benefit  the  suburbs 
where  formerly  there  was  no  gaslight.  A  picture 
of  the  arrangement  appears  in  La  Lumurt 
Ekctnvu,  ICth  September. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Obtaining:   Oxygen   from   the   Air.  —  A 

method  of  obtaining  oxygen  from  air  for  technical 
pur]»we*  has  been  recently  devised  and  patented  by 
M.  Margin,  of  Paris.  The  principle  is  that  of 
dialysis,  or  diffusion  under  pressure.  Atmospheric 
air  being  forced  against  a  first  caoutchouc  membrane 
by  suction,  a  mixture  of  about  40  per  cent,  oxygen 
and  60  per  cent. nitrogen  is  obtained  on  the  other  side. 
A  second  membrane  increases  the  proportion  of 
oxygen  to  60  jier  cent.,  that  of  the  nitrogen  being 
reduced  to  40.  A  third  gives  80  jier  cent,  oxygen  ; 
a  fourth,  96  per  cent.  M.  Margia  prepares  his 
membranes  by  immersing  taffeta  in  a  solution  con- 
taining sulphide  of  carbon  (or  light  petmlcum- 
«th*r),  spirit  of  wine,  ether,  and  caoutchouc. 
After  drying,  the  taffeta  has  a  fine  layer  of 
caoutchouc  on  it.  A  hag  of  the  membrane,  with 
framework  of  rings  of  galvanised  iron  wire,  is  placed 
in  a  cylindrical  iron  vessel  admitting  air.  It  is  con- 
nected by  means  of  strengthened  caoutchouc  tube 
with  five  suction  apparatus,  which  is  (preferably! 
formed  of  u  eyliuder  containing  a  series  of  conical 
cups  with  small  spaces  l**twoen  ;  steam  is  forced 
through  these,  and  draws  in  the  gas  obtained  from 
the  first  diffusion,  passing  on  with  it  through  a 
cooler,  where  the  steam  is  condensed  and  the  gas 
separated  for  its  second  diffusion.  This  latter  occurs 
through  a  similar  apparatus,  except  that  the  space 
round  the  bag  is  provided  with  a  tube  pawing  down 
into  water ;  thus  the  pnsmnv  can  be  regulated  ami 
the  superfluous  gas  let  off.  Four  appnnitu*  are 
generally  used  (as  almuly  indicated!,  and  the  final 
gas  with  05  per  cent,  oxygen  is  collected  in  a  gaso- 
meter. 

A  Massive  Safe  Sepoait  Vault.— The  safe 
deposit  vault  for  the  Nassau  Bank,  comer  of  Reck- 
man  and  Nassau-streets,  New  York,  is  said  to  be 
the  largest  steel  vault  ever  constructed.  It  «  made 
<if  welded  chrome  steel,  iron,  and  Fraukliuite,  and 
is  to  all  appearances,  thoroughly  tiro  and  burglar 
proof.  Entrance  to  the  vault  is  effected  through 
the  bank  proper.  A  staircase  of  marble  and  iron 
hods  down  into  a  well-lighted  and  ventilated  bune- 
ment,  about  12ft.  high.  The  floor  is  paved  with 
tile  mosaics  und  marble.  The  vault,  which  is  35ft. 
long,  22ft.  wiile,  and  Oft.  high,  is  built  clear  of  the 
walls  of  the  building,  and  rexta  upon  a  thick 
tiou  of  concrete  and  granite.  The  sides, 
,  and  top  of  the  structure  are  very  thick,  and 
te  inner  ami  outer  walls  of  welded  iron, 
steel,  and  FraiikUnite,  lietweeu  which  is  a 
solid  layer  of  fire-proof  cement.  Sin.  thick.  Then- are 
two  massive  iron  doors  at  each  end  of  the  vault, 
and  the  outer  ones  an'  tin-  largest  single  doors 
ever  made  for  this  nur|«*e.  The  doors  are 
built  of  the  same  material  used  in  the  construction  of 
tlie  vault.  The  inner  doors  an'  about  Oin.  thick,  anil 
the  outer  are  of  the  same  thickness,  hut  larger,  and 
hung  on  central  hinges.  Their  locks  arc  dnuWe- 
diol  time  locks  of  the  very  best  moke.  It  will 
require  two  person*  to  get  into  the  vault,  for  one 
will  have  tile  combination  of  the  inner  doors,  and 
the  other  the  combination  of  the  outer  doors.  Out- 
ride  of  the  heavy  rtiel  doors  are  electric  burglar 
alarm  door*,  whieh  eamiot  b-  tampered  with  with- 
out sounding  a  loud  alarm.  There  are  now  nearly 
1,400  safes  in  the  vault,  but  that  number  is  to  be 
1  to  4.000.  These  safe*  .ire  2lin.  deep,  of 
lines,  and  are  made  of  half-inch  chrome 
The  door  of  inch  i«  provides!  with  a  double- 
keylock,  and  >ome  of  thcrn  have  combination  locks. 
No  customer  cun  unlock  his  own  without  the  help 
of  the  attendant,  who  has  „  kev  with  whieh  he  sets 
each  lock.  Neither  the  customer  nor  the  attendant 
can  get  in  singly.   The  vault  i.  lighted  by  the 
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|  Wi  do  »iX  hold  *»r*Wi'f J  rtspoiuM*  fnr  tkt  ppmunu  of 
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< cw mm* tectums  »JkomU  U  draw*  my  gfl  t>r%*/y  a*  p***tibls.\ 
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W.O. 
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"  I  would  have  everymM>  write  what  bo  knows,  sod  a« 
much  as  he  known,  but  no  more  ,  and  that  not  in  this 
only,  bat  in  all  other  subject*  :  far  such  a  person  mar 
have  some  particular  kniiwlixbre  sad  experience  of  the 
nature  of  such  ■«  person  or  such  s  fountain,  that  ss  Ui 
other  things,  knows  no  mure  than  what  everybody  does, 
ami  yet,  to  keep  a  clutter  with  thi»  little  pittance  of  his, 
will  undertake  to  write  the  wbule  tsxly  id  fihywcks  :  a  vior 
from  whence  great  inconvaucnccs  derive  their  original.'' 


USING  AN 


[20609.1—1  CA.N.N0T  claim  to  be  even  the  fifteenth 
part  of  a  Wrangler,  but  I  think  I  can,  nevertheless, 
point  out  a  still  simpler  way  to  use  an  equatorial 
telescope  than  that  given  by  Mr.  Pearson  on  p.  88 
of  the  current  volume. 

No  clock  or  watch  is  necessary,  neither  need  we 
care  about  the  aberration  of  mean  time,  or  clock 
error,  or  anything  but  the  right  ascension  and  decli- 
nation of  the  required  star,  as  compared  with  those 
of  some  known  and  easily-observed  star. 

The  stand  should  preferably  have  both  the  hour 
and  declination  inches  loose  on  their  axis,  but  so 
made  as  to  be  easily  and  quickly  clamped  to  them. 

We  then  proceed  as  follows  :  —  Selret  any  con- 
venient known  star,  and  turn  the  tele*co|ie  on  it. 
Hake  the  circle  read  the  right  ascension  and  decli- 
nation of  such  star,  and  then  clamp  Diem  to  their 
respective  axes.  Next  turn  the  telescope  till  the 
circles  read  the  R.A.  and  declination  of  the  required 
star,  and  the  bitter  will  be  found  in  the  field  of  the 
finder.  In  practice,  a  slight  allowance  can  lie  made 
in  the  first  sotting  to  give  time  for  the  second  set- 
ting ;  but  if  quickly  dune,  this  is  scarcely  neces- 
sary. 

A  friend  who  has  made  an  equatorial  stand  from 
the  sketches  1  gave  him,  and  who  works  on  this 
system,  fiuds  it  very  easy  and  perfectly  successful, 
ill  n  letter  now  before  me.  he  says  he  has  thus 
picked  up  as  many  o*  72  double  and  triple  stars  in 
the  course  of  21  hours,  and  cau  do  more  in  an  hour 
than  he  former! v  could  in  a  week,  when  usiug  Ids 
altazimuth  stand.  A.  8.  L. 


SPOTS  ON  JUPITER. 

[20610.] -Th*  following  receii 
the  white  spot  have  been  made  hi 

White  spot  on  CM. 
h.  m. 


of 


September  13..., 
„  15.... 


October 


29... 
1.... 
7 — 


13 
14 

n 
II 

14 
17 


v.  bright. 

v.  bright  and  large, 
fiiint. 

v.  v.  faint. • 
v.  v.  faint. ♦ 
v.  v.  bright. I 


•  The  spot  seemed  utterly  obliterated  at  first;  but 
after  close  attention  a  very  faint  iu<licatiou  of  it 
was  seen. 

t  The  only  sign  of  the  sjot  is  a  feeble  whitish 
glimmering,  oulv  glimpsed  in  moment*  of  best 
definition,  from  the  equatorial  region  of  the  great 
south  belt  now  On  CM. 

X  The  spot  is  very  brilliant  and  conspicuous,  in- 
denting the  S.  belt. 

The  above  observations  will  show  the  remarkable 
variations  of  brilliancy  to  which  this  marking  is 
subjiwt.  It  shone  with  conspicuous  lustre  at  the 
middle  of  September,  but  at  the  end  of  that  month 
had  become  so  faiut  that  it  was  glimpsed  with  great 
difficulty  in  my  loin.  Hrowuing  reflector.  At  the 
epoch  of  tlie  hist  observation,  Oct.  7,  the  spot  had. 
however,  regained  its  former  brilliancy,  and  was 
one  of  the  most  striking  objects  visible  on  the  sur- 
face of  the  planet. 

On  Sept.  17.  Mis«  Ashley,  at  Bath,  ObtlvaJ  the 
spot  with  a  lin.  Wruy  o.g.  It  came  to  the  centra! 
meridian  at  l.'ih.  53'6m„  and  was  noted  as  bright 
und  ronspicinei*.  Bid  on  Oct.  1  and  .'I  the  spot 
could  not  be.ujstingiii-shcd  at  all,  though  definition 
was  good. 

As  to  the  red  spot  on  Jupiter,  it  is  Is  coming 
very  faint,  and  transits  are  observed  with  diflicultv 
in  small  instruments.  The  early  disnpi»'aranrc  o'f 
this  curious  object  seems  imminent,  unless  then 
occurs  a  fn  *h  outbreak  of  dark  matter  to  ^'inten- 
sify it.  The  middle  of  the  sjsit  was  ohwrved  to  lw 
on  the  CM.  at  15h.  52'tim.  on  Sept.  17,  and  lit 
13b.  55  l">tn.  on  Sept.  27.  bv  Mlss  Ashley,  who  notes 
that  it  uppi  ami  verv  much  fainter  than  formerly, 
"On  Sept.  17  the  Slot  could  onlv  Is-  s..-n  when  in 
the  middle  of  the  die ;  on  Sept.  27  it  had  '  ■ 


so  much  fainter  that  it  was  with  gnat  difficulty  it 
could  be  veil  at  all."  Mv  own  recent  observations 
have  also  shown  the  rapidly- increasing  fuinrurs*  of 
this  object ;  in  order  to  gel  satisfactory  transits  of 
the  ends  of  the  sixrt,  I  have  to  give  it  very  cloee 
attention.   The  following  are  a  few  results  ob- 


imdille.  /.  end. 

h.  it.  h.  ra. 
12  28  12  hi 
14    6         14  33 

16  31  — 

17  13  - 


tained  here  recently 

p.  end. 
h.  ra. 

Sept.  13  ....    12  0 

„    15  ....    13  42 

„    29  ....  — 
Oct.     1    16  46 

The  middle  of  the  spot  follows  Marth's 
first  meridian  (sec  Monthly  Xotuw,  June,  1SS2,  p. 
391)  in  slightly  less  than  an  hour. 

Ashleydown,  Bristol,  Oct.  8. 
THE  EQUATORIAL  TELESCOPE — ITS 


[20611.] — Is  making  use  of  on  equatorial 
telescope,  there  are  certain  proMenaa  which  fre- 
quently occur  which  are  worked  out  by  the  follow- 
ing calculations,  and  which  it  will  give  pleasure  U> 
tho  amateur  occasionally  to  verify  on  bis  instru- 
ment.  They  are  here  given  as  devised  by  myself. 

The  following  expression*  arc  thus  a' ' 

It.  A.  =  Eight  Ascension. 
N.F.D.  =  North  Polar  T  ' 
M.T.  =  Mean  Time. 

O.  =  Greenwich. 
N.A.  ■  AWmwV  .llmanae. 

In  the  .VawfirW  .ll„wi,mr,  "Sidereal  Time"  or 
Right  Ascenaiou  of  Mean  Sun.  m.Ucates  the  Itight 
Ascension  of  the  Meridian  of  Greenwich  nt  Gmu- 
wich  Mean  Noon. 

L  To  find  the  R.A.  of  tlie  Meridian  of  Fleetwood. 
Long.  12m.  1-3*.  West,  on  Oct.  8, 1882,  at  7h.8m.  Mfe. 
Grueusrich  Mean  Time. 

h.  m.  *. 

O.M.T.  of  Obsorvation    7   6  13 

Accel,   of   Sid.  ou  Mean  Time 

{N.A,  page  178)   1  10 

R.A.  of  Mir.  of  (treunwich  at 

Greenwich  Mean  Noon   13  8  4 

R.A,  of  Mcr.  of  Greenwich  at 

.  7h.  8m.  Ui   20  17  27 

Long.  W.,  sub   12  I 

R.A.  of  Mcr.  of  Fleetwood  at 
7h.  8m.  13*   20   5  26 

In  words,  to  And  R.A.  of  Mcr..  add  Greenwich 
time  of  oliservntiou,  the  uceelenttiou.  and  the  sid. 
time  at  Mean  Xouu  at  Greenwich,  and  subtract  the 
longitude  if  W.,  add  if  L.  Not.  .— The  R.A.  ot 
the  Mer.  is  the  sum  of  tlie  It  A.  of  i  laaveuly  Isxly, 
and  its  hour  angle  West  of  the  Mer. 

II.  To  find  at  what  Greeuwich  Mean  Time  the 
R.A.  of  the  Meridian  of  Flectw.-od  on  Oct.  8,  I8S2, 
is  20h.  dm.  26s. 

h.  m.  *. 

R.A.  of  Mer.  of  Fleetwood  20   a  26 

Long,,  W.,  add   12  1 

R.A.  of  Mer.  of  Greeuwich  at  re- 
quired time    20  17  27 

BsiL  of  Mer.  of  Greenwich  at 
Gn'OnwiehMeaU  Noon.  sub.  ..13    8  t 

Interval  from  G'wit  h  Mean  Noon 
to  time  of  obs.  ill  sidereal  time   "   9  23 

Retard,  of  Mean  in  aid.  time 

(N.  A.,  p.  480)    1  10 

G.  Mean  Time  required   7    8  13 

Or  in  words,  to  find  tho  Greenwich  time  of  t,b- 
serv.ition  from  the  hour-angle  of  a  star  or  planet, 
add  the  R.A.  and  longitude  if  W.  (subtract  if  E.), 
to  the  given  hour-angle,  and  subtract  the  s:d.  time 
of  G.  Mean  Noon,  and  also  the  rctanlatioii  of  the 
irmaimlcr. 

III.  Given  tlie  hour-angle  of  the  sun  at  any 
instant,  to  find  tlie  O.M.T.  ut  that  instant. 

To  tho  observed  hour-angle  apply  the  cquatiou 
of  time  from  apparent  time,  and  add  the  longitude 
aW.,  subtract  if  F.. 

IV.  To  find  the  Greenwich  Mean  Time  of  transit 
of  Altair  ut  Fleetwood  ou  Oct.  II,  ISN2. 

h.  m.  s. 

Star's  R.A   19  44  36-83 

Long.,  W  ,  add   12    I  30 

R.A.  of  Mer.  of  Greeuwich  at 

required  time   19  56  H*13 

R.A.  of  M.  r.  ot  i;rc-iiwicli  at 

G.  Mean  Noon,  sub   13  19  53  4 8 

Sid.  time  elapsed  from  Green- 
wich Mean  N<x)U   6  .'16  44*i:7 

Batardatiun,  sub   1   5  00 

G.  Mean  Time  of  Transit  ....    I  35  39  67 

V.  To  find  the  Greenwich  Mean  Tune  when  the 
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hour-™?!*  of  r  Leonis  23h.  8ra.  IS*.  W.  on 
Oct.  1!.  1882,  at  Hio  Janeiro. 


Star'--  R.A  

Star's  hour-angle,  W..  u,I<l. 

R.A.  of  Mer.  of  Rio  at  wqBhrf 


h.  m.  i. 
II  20  6 
23    8  18 


Long.,  W.,  add. 


10  28  M 

I  6  2  ac 


R.A.  of  M.-r.  of 

required  time   13  21  0 

R.A  of  Mer.  of  Gr«euwlekA*G. 

Mean  Noon,  odd   1.1  ID  63 


Sid.  Tiinc  elapsed  froB10._ 
N«""    2  40  || 


Time  required   2  II)  27 

VI.  Tn  find  the  Greenwich  Mean  Time  of  Tran- 
sit of  the  Moon's  light  limb  at  Fleetwood  on  Oct. 
11.. 1882. 

h.  m.  ■. 

Moon's  R.A.  at  G.,  Transit 

oh  (XA.  p.  3K9)  ..  13  15  27  80 


Var.  of  D<  1 

12m.  Is.  of  longitude 
(120-038.  x  -2} 


2101 


Men's   U.A.   at  Fleetwood 

Trnusitoflimb   13  15  51 -SI 

Longitude,  W.,  add    12  130 

R.A.  of  Mer.  of  Greenwich  at 

required  time    13  27  63- 11 

R.A.  of  Mer.  of  Greenwich  at 

G.  Mean  Noon,  tub   13  19  6346 


Sid.  Time  elapsed  from 
Mean  Noon  


G  Mean 
1- 100th  of  a 


of  Transit  to 


7  Ki 
1  31 


0   7  5S34 


The  f.urtor  bv  which  to  mnltivly  the  Mnon'i  Var. 
in  an  Hour  of  Jymgitudo  (V)  is  V  .  (/*  /  1»)  where 
/ •=  longitude  in  bourn. 

VII.  T..hle  showing  the  effect  of  the  Moon's 
parallax  (Mean)  on  North  or  South  Polar  distance. 

NOTE  —  This  interesting  table  will  show  the 
observer  at  once,  that  he  does  not  sec  tie- Moon  in 
the  same  position  as  if  he  were  stationed  at  the 
Earth's  centre,  mid  the  ever- varying  correction  to 
be  applied  will  uii*  much  gratification : — 


tauily"so.  My  reason  foi 
tiou  to  the  variability  of 
1-euovc  the  present  to  be 


Tlie  following  is  a 

tiou.i :  - 

Aug.  22. 

Sept.  26. 

Oct.  26. 

July  21 

,.  w. 

Sept.  23. 
March  18. 

April  1. 

Aug.  8. 

Not.  19. 

„  28. 

Doc.  10. 


for  just  now  drawing atten 
of  «  Cassiopeia  is.  that  I 
be  an  epoch  of  miniraui 


Equal  to  y. 
Fainter  than  y. 
Almost  equal  to  y ;  same  as  ji. 
Fainter  than  fi. 
I'rrhap*  brighter  than  y. 
Rather  fainter  tlian  y. 
Almost  as  bright  as  y. 
Nearly  equal  7 . 
Looked  brighter  than  y. 
Equal  to  y. 

2-33.   Just  brighter  than  y. 

26. 

From  Dec.  27  to  March  4,  '82.  the  star  remained 
of  the  same  brightness— 2-5 — with  the  exception  of 
Jan.  7,  when  it  was  distinctly 


1878. 


1879. 


im. 


1881. 


1882. 


March  27 
April  23. 

.,  29. 
May  10. 
Aug.  2. 


8£ 


20. 
1. 
4. 


2-e 

26. 
2-7. 
2-7. 
2-7. 

2-7. 
2-9. 
2-9. 


Less  than 

7  2-4.  "  Difference  most 


>  2-4. 


The  golden  colour  of;  a  Cassiopeia'  has  been 
more  obvious  since  its  brightness  diminished.  It 
will  thus  be  wen  that  tho  variability  is  irregular 
and  capricious. 

1  fJrafsHu.— Since  reading  Mr.  Johnston's  letter 
in  tho  "  E.  M."  for  Jan.  20  (19631),  1  have  kept  a 


Feb. 
April 


1S82. 


Ma> 

II 

l» 

H 

Aii«. 

St*j>t. 

i» 
•* 
*• 

it 

<  >'i 


2_ 

3-8. 

22! 

4  0. 

20. 

til. 

28. 

1  2. 

9. 

4-2. 

U. 

43. 

13. 

■1  35. 

18. 

4.45. 

21. 

4-3. 

7. 

415. 

24. 

1. 

I* 

6. 

4-3. 

B. 

10. 

4 -43. 

17. 

4-5. 

18. 

1-3. 

1. 

1  -. 

4. 

4-C. 

"  Bright." 


'•  Fainter.' 


MOON'S  HOUR  ANGLE. 


N.P.D. 

b.  m. 

h.  m. 

h.  m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.  m. 

h.m. 

h.  m. 

h.m. 

h.  m. 

0  0 

0  40 

1  20 

2  0 

2  40 

3  20 

4  0 

I  40 

5  20 

6  0 

6  40 

7  20 

8  0 

& 

2b 

23 

23 

2*6 

1 

•>- 

31 

34 

sV 

39 

ii 

45 

48 

65 

27 

28 

M 

27 

30 

a 

34 

37 

42 

44 

46 

•IS 

70 

32 

32 

33 

33 

34 

36 

37 

39 

« 

43 

45 

47 

JS 

35 

35 

36 

37 

37 

39 

40 

41 

43 

44 

46 

no 

39 

39 

40 

40 

41 

41 

42 

43 

44 

46 

s5 

43 

43 

43 

43 

43 

43 

44 

45 

45 

46 

N.P. 

D. 

90 

40 

46 

46 

40 

46 

46 

40 

46 

46 

46 

Ad(U  five. 

S.P.D. 

A 

49 

i9 

48 

48 

4S 

•17 

47 

47 

46 

80 

51 

51 

".1 

50 

60 

49 

IX 

47 

S.P.D. 

73 

53 

53 

52 

51 

51 

50 

49 

47 

s 

ubtrac  tive. 

70 

IS 

54 

54 

a 

62 

51 

49 
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OF  ALPHA  CAS- 
SIOPEIA AND  EPSILON  DKACOKIS. 

[20612.]—  I  ax  sorry  that  it  lias  been  nut  of 
my  power  to  respond  to  the  desire  eij.nwd  by 
"F.R.A.S."  that  1  should  examine  y  \  irginis.  I 
have  only  seen  y  Virginis  tv  .<r  this  year,  and  on 
both  occaaious  with  the  naked  eye.  I  hujie,  there- 
fore, that  "  F.R.A.S."  w  ill  not  consider  mu 
discourteous. 

a  Cunaprur. — An  is  well  known,  a  serious  diffe- 
rencji  of  opinion  obtains  as  to  the  existence  of  varia- 
bility in  th«  light  of  this  star.  A  discovery  of  Mr. 
birt  »,  it  is  entered  as  variable  by  Proctor,  Heis, 
and  Argelauiler.  The  latter,  however,  says:  — 
"This»;ar  is  very  difficult  to  utmill :  the  diffe- 
rence between  maximum  anduiiniinuin  only  amounts 
to  a  few  gradations,  and  is.  moreover,  as  variable  as 
is  the  length  of  the  period."  On  the  other  hand, 
according  to  Mr.  G.  F.  Chamtsrs,  "J.  F.  Schmidt 
says  he  canaot  detect  the  lea^t  trace  of  varialnlity, 
thoujrh  he  has  kept  wutch  on  the  star  ft 
years."  For  mv  own  part.  I  believe  the  star  to  ti> 
really  variable  ;  but  must  remark,  that  I  spoke  too 
decidedly  when,  m  letter  19457,  1  said  it  was  "ce,. 


With  the  exception  of  that  of  Sept.  18,  these 
observations  show  a  continuous  increase  or  decrease 
in  brightness. 

The  series  is  too  much  broken— A  circumstance 
duo  to  the  bad  weather,  of  which  we  have  had  so 
much  here  this  year,  to  admit  of  the  ilcterminatinii 
of  a  trustworthy  period ;  but  one  of  6S  +  days 
will,  I  think,  satisfy  the 


TO  Iff.  C.  OATJDIBEBT. 

[20fil3.]-  The  beautiful  close  double  star  meu- 
tionisl  by  your  corn'spondent.  letter  20591,  p.  Ill, 
is  doubtless  Otto  Struve's  No.  410  of  the  Poulkova 
CaUlogne,  where  it  Ls  thus  eutertJ  :-R.A.  20h. 
3.1m.  41s. ;  Dee.  +  40'  3" ;  mags.  0.  6.  Estimatod 
distance  0*6", 

The  R.A.  and  Dec.  are  for  the  year  1840,  ami  the 
pnseemiou  being  applied  would  bring  up  the  R.A. 
nearly  to  M.  Gamubcrt's. 

May  I  take  this  opportunity  of  pointing  out  on 
error  of  the  press  m  mv  last  k'tter.  No.  20.VJ4. 
n,Mf  Towards  the  close,  n  (mu)  Goromc  should 
have  been  ij  (eta)  (.'uroow. 


Hopefteld,  West  Dulwich,  Oct.  9. 


X  AND  r  OPHIUCHI. 

[20C14.]— It  mav  be  of  service  to  sorao  of  • 
readers,  and  to  Mr.  E.  S.  Beaven,  to  state,  in 
response  to  bis  inquiries  (letter  2tM4)l),  that  I  clearly 
resolved,  July  28  last,  at  10.30  p.m.  (power  of  250) ; 
also  ou  July  20,  9  p.m.,  both  X  and  r  Ophinrhi. 
Both  were  well  and  distinctly  seen  on  each  occa- 
sion, and  the  colours  of  the  former,  as  given  by 
Webb,  verified— u-Aif*  and  snmA  blue.  In  |my 
o]union,  tlie  range  of  discretion  in  snail  instru- 
ments  will  be  determined  by  the  comparative 
npiality  of  the  eomponents,  as  well  as  by  the  for- 
mula 4-56 ;  aperture.  Tliis  empiric  forrouU,  as 
no  doubt  it  is,  serves  excellently  well  to  place  a 
limit  upon  one's  expectations  concerning  a  fairly 
good  instrument.  It  is  evident,  from  the  testimony 
of  many  of  your  correspondents,  that  it  is  of  no 
service  in  determining  the  limits  of  discretion, 
where  an  exceiitionally  fine  eye  and  instrument  are 
concerned.  My  o.g.  is  by  Bardou,  mounted 
torially .  John  T 

St.  Thomas's  Vicarage,  Lancaster,  Oct.  7. 


DOUBLE  STABS. 

[20616.1— The  double  star  Mr.  Gaudibert  all  odes 
to  (letter  20691,  p,  111)  is  not  new.  Tho  star  itself 
is  a  naked -eve  one  of  the  <>th  mag.,  and  is  226  B 
Cygui ;  its  place  for  the  beginning  of  tho  present 
year  is  20h.  35m.  14s.  +  40'  '.<'.  It  is  OE  410,  and 
might  be  called  a  triple  star,  there  being,  ac- 
cording to  OS's  measures,  a  golden  7  7  mag.  at 
C9-83  :  68-99".  OS  rates  the  two  closo  stars  at 
6-4  mag..  6-7  mag.,  yellowish.  The  following  are 
tlie  only  measures  I  know  of  :— 


Ma 

or. 

Da. 
8c. 
Do. 


23-1  :  0-52 
28-9  :  0-43 
23-3  :  0-63 
207-7  :  0-63 
201-7  :  0-40 
24  1  :  0  5 


lsi.it 

1H46-9 
18.30-6 
1*53-8 
1N..7-5 
18673 


I  see  that  it  it  in  Gledhill's  book.  p.  379. 

With  regard  to  »  Arietis,  I  may  say  that  I 
watched  its  oocultation  on  tlie  evening  of  January 
20th,  1880,  with  the  R.A.S.  Sheepshanks  equatorial 
of  3'2in.  aperture,  power  130.  The 
was  very  misty,  Saturn  just  being  risible  to 
naked  eye,  but  the  definition  was  very  good.  (  was 
not  divided,  but  very  deeply  notched  indeed ;  I 
estimated  the  distance  at  about  MP  ;  the  disappear- 
ance was  instantaneous,  but  the  conditions  were 
unfavourable  to  a  gradual  extinction  or  a  disap- 
pearance by  two  stages.  I  see  that  Mr.  Downing 
observed  the  disappearance  with  the6'7in.  Cauchoix 
equatoreal,  power  140.  at  Greenwich,  and  he  notes, 
"  the  star  seemed  to  disappear  gradually,"  but  there 
is  no  intimation  of  its  having  been  seen  double;  at 
Stonvburst  the  (bsappcniww 
Perhaps  "F.R.A.S.   may  have  ( 


67  LI 

r20filO.J— Mb.  GxtJiuiiEKT's  first,  fourth,  and 
fifth  pairs  (letter  20490,  p.  37)  are  new,  if  his  de- 
clinations are  fairlv  correct :  the  second  and  third 
are  undoubtedly  £  2320  and  E  2401  ;  there  has 
been  no  change  in  cither  since  E. 

With  regard  to  some  of  the  stars  in  Mr.  Perry's  valu- 
able communication  (letter  20510,  p.  S3),  I  would  re- 
mark that  in  the  case*  "f  68.  69.  74,  75.  379,  and 
3SI  no  change  can  really  be  inferred,  us  the  figures 
quoted  as  mrtuurr*  are  merely  Mr.  Rurnham's 
tatimaltmu  at  the  time  of  finding  the  objects.  The 
measures  of  )i  476  and  477  are  De's,  not  /J's,  tho 
correct  results  being  931° :  2-62" :  1876  8  in  the  case 
of     476,  and  in  that  of  477,  4.V9»:  6  42  :  1876  8. 

Tlie  annexed  rough  copy  of  the  best  drawing 
extant  of  the  minute  stars  round  tho  annular 
nebula  in  Lyra,  made  by  the  late  Mr.  Lasaell  with 
his  4ft.  spreidum,  power  474,  will,  I  hope,  be  of 
use  to  "  F.R.C.S."  (letter  20312.  p.  66).  I  have, 
of  course,  omitted  all  detail  in  the  nebula  itself. 
The  stars  wen-  numliered  by  Lassoll  in  their  order 
of  brightness  in  September,  I860,  but  some  cer- 
tainly seeni  variable.  Schroter  discovered  No.  1, 
von  Ilahn  (who  really  does  not  seem  to  have  been 
so  bad  an  observer  as  hss  been  thought)  discovered 
No.  14  about  tho  year  1800  (I  believe  this  most 
difficult  object  has  only  been  seen  by  von  llnhn, 
Se,  SchulU,  Lissell.  and  the  Washington  observers). 
Smyth  saw  none,  aud  his  drawing  is  j»s  eccentric  as 
moet  of  those  in  his  Wk,  H  one  (No.  I),  with  his 
20ft.  reflerlor-this  be  calls  llm.,  but  it  is,  as 
d'Arrest  remarks,  really  14m.  (Auwera  calls  it  11-6 
Arg.) ;  this  1  have  seen  with  a  3in.  refractor. 
D'Arrest  with  the  llin.  at  Coosnhngen  in  1800-63 
saw  1  and  3,  and  once  ulimpsea  two  or  three  others  ; 
but  Lamont,  with  a  telescope  of  the  same  aperture, 
in  IH37-39  drew  and  measured  1,  2.  3,  4,  7,  and  12. 
Lord  Rosse  saw  I,  2,  3,  4,  5,  ti,  7,  11,  and  12  with 
the  3ft.  mirror  :  he  remarks  of  6  ami  ti,  "  near  [12] 
are  two  very  minute  stars,  soon  with  great  diffi- 
culty." 1  repeatedly  saw  in  1870  with  mv  6jra. 
Calver  1,  2,  3,  4,  and  12,  aud  once  1 1 .   The  follow- 
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ing  aro  the  magnitudes  in  acute  Mspa,!  by 
Hall  to  too  star*  fanning  a  ring,  as  it  wit.-,  around 
tin-  nebula;  ha  remark!  they  are  probably  too 
bright :— No.  1  -  10m.,  No.  3  -  12m.  (this  d"  Arrest 
calk  18-19  li  s  teak),  No.  4  =  12-  13m.,  Nos.  oond 


DIM 
fast  to  spindle  A,  to 

F  is  the  bole  for  " 

The 
type. 


of  nut  unci 
it 


backfall  is  connected  in  a  similar  manner  to  tho 


of  the  ( 


'  under  si  do  of  thekevs,  the  win-  U-iug  adjustable  by 
—  of  u  screw-button.    The  leather  strip  f-~ 


the  key  perfect  fret  dom  of 
touched  by  the  finger.    Tin-  two  backfalls  are  < 

by  a  task,  which  is  screwed  into  one  and 
in  a  slot  cut  in  the  nther.    The  backfalls 


work  in  notches  on  pin  fulcra.  Is-ing  held  down  to 
by  a  Mew-button,  but  a  spindle  fulcrum 


be  used  if  preferred. 


J.  M.  8 


+  2 


9  • 

io'  F 


• 

12 


•a 


N 


fi  are  I3-14m.,  No.  7  -  13-14m.,  No.  8  =  13m., 
No.  11  =  14m.,  and  No.  12  <=  14 -lira..   The  dist 
anon  between  6  and  6  is  3  96".    No.  1  is  nearly 
3BT  f.  the  edge  of  the  nebula. 
Oct.  3rd.  H.  8 


IMPROVED  BICYCLE  HE  AS. 

[20617.]— Stnunawo  that  Mr  E.  Martin  (letter 
2fld7*>)  invites  a  fair  and  unprejudiced  criticism  on 
hia  design  for  bicycle  head,  as  a  practical  man  I 
take  the  liberty  to  offer  a  few  remarks,  and  also  to 
an  additional  sketch,  which  I  cousidc 


f/  C  .  /  . 


the  defects  which  I  point  out  in  Mr. 
and  I  trust  that  my  attempts  will 
to  our  readers,  and  call  forth  a 
go  xl  sound   critical   argument  from  interested 
purtios. 

It  -f erring  to  his  sketch,  p.  89,  Sept.  29,  and  pre- 
summit  that  Mr.  Martin  makes  use  of  the  top  bridge 
f'ir  attaching  hia  handle  bar,  I  consider  that  the 
forks  being  shouldered  down  to  tin.  diam.  at  this 
point,  would  allow  a  great  deal  of  twist  when 
I— Hire  was  put  on  the  handles,  and  if  an  attach - 
mjmt  wore  made  to  the  tubes  for  fixing  the  luindle- 
bar  into.  I  still  consider  the  arrangement  anything 
but  satisfactory,  and  most  assuredly  shaky,  at  the 
beat. 

Mr.  Martin  has  hit  upon  the  right  principle,  which 
is  to  obtain  rigidity  vertically,  but  u  springy 
tendency  horizontally,  and  the  idea  is  one  to  which 
I  have  myself  given  a  pood  deal  of  attention.  I 
will  now  explain  my  sketch.  Fig.  1  is  a  section 
through  the  sliding  head  or  socket,  and  shows  the 
fork  with  a  IJin.  square  vertical  spindle,  A,  fitting 
the  socket  Q  at  the  bottom.  This  spindle  A  is 
reduced  to  1  tin.  square  above  the  loose  collar  B,  so 
as  to  form  a  shoulder  for  B  to  butt  against,  when 
taking  the  thrust  of  the  coil  spring  C.  The  top 
part  of  A(l{in.  squar-  — 


elevation  of  the  head, 
presents  a  neat  and 


which  I 


Fig.  2  is  a  front 
think  altogether 
appearance. 

I  cannot  answer  fur  the  efficiency  of  this  arrange- 
ment, as  it  is  only  on  paper  at  present,  but  I  hope 
anyone  seeing  soino  defect  in  it  will  be  kind  enough 
to  say  so,  as  I  beg  to  invite  argument. 

C.  F.  Archer. 

PEDALS  FOR  PIANOFORTE. 

[20618.]— I  have  »<™-n  so  many  inquiries  for 
methods  of  applying  pedal*  to  pianofortes,  that  I 
have  thought  it  would  interest  your  readers  to  see 
the  plan  patented  by  Mr.  \V,  C."  Dyer,  of  Westou- 


may  t 


[20619.J— This  lamp  dejiends  on  the  principle 
that  a  point  of  carbon  resting  on  a  point  of  metal 
or  carbon  offers  a  very  high  resistance  to  the  electric 
current,  and  so  when  the  electric  current  is  passed 
through  it  becomes  intensely  hot.  and  emits  a  pun? 
white  light  of  considerable  quantity,  and  is,  there- 
fore, suitable  as  on  economical  means  of  lighting, 
provided  a  cheap  Bource  of  electricity  is  available. 

The  lighter  tho  contact  between  the  two  |ioints, 
the  whiter  the  light  and  the  mure  economical  oi 
electric  energy. 

This  lamp  is  designed  to  meet  this  requirement, 
and  so  ile]sruds  wholly  on  the  weight  of  the  carbon 
to  feed  itself  as  it  burns. 

The  sketch  almost  explains  itself.    A  is  a  piece  of 


super-Maro,  which,  in  some  respects  is  a  decidi-d 
improvement.  The  drawing  almost  renders  any 
detailed  explanation  unnecessary,  but  it  may  be 
advisable  to  say  that  the  pcdnls/boing  of  tlu;  usual 
gauge  and  straight,  the  liuckfoll  levrrs  are  skewed 
or  splayed  to  bring  the  front  ends  directly  under 
the  keys.  The  connection  between  pcilal  and  Isirk- 
fall  lever  is  mudo  by  means  of  a  stout  wire  with  a 
hook,  which  take,  into  a  loop  of  leather,  connected  to 
<t  backfall- ' 


the  inner  cud  of  theiirstl 


-lever.  The  second  trustee 


UNA 


brass  tube.Cin.loug,  tola- j> in.  internal  diameter,  ami 
bored  out  perfectly  true.  T<>  the  two  sides  of  this 
must  be  brazed  (not  noldcred  i  twoarmsof  ,'.,in. sheet- 
brass  one  llin.  longer  than  tb-  other ;  these  must  be 
screwed  on  to  two  little  oblong  pieces  of  wood  :  one- 
binding  screw  should  |«s»  through  the  longest  ami, 
and  be  fastened  with  a  nut  underneath.  'l"he  end 
of  tlu; rod  i*  tapped,  nml  ;i  silvered  reflector  screwed 
on  ;  the  other  binding  screw  pusses  through  the 
other  arm  of  wood  and  n  nut  on  its  bottom  secures 
the  longest  end  of  uu  arm  of  brass,  which  has 
screwed  into  it  a  |hi*cp  of  Jin.  brass  rod,  in  the  top 
of  which  is  a  )daUuuni  ttoint.  The  Jin.  carbon  roils 
should  be  coppered,  ami  then  amalgamated.  One 
end  should  be  brought  up  t  a  fine  long  |>oint, 
which  should  rest  uu  the  puti:.um  point  beneath. 

If ,  after  working  some  tune,  the  kittery  ti/ws  un- 
pleasantly, couple  the  cells  so  at  to  gi  t  the  quan- 
tity of  two,  anil  the  E.M.F.  of  six  :  if  this  docs  not 
give  you  enough  light,  make  another  battery,  and 

K  M '  Ftt°       togetl'*r*  9°     l°  (fL't  ".^"Mj'  b*"- 


[206 JO.]  — EuriT \m.E  Moctoaor  : 
(48120).-  Tho  only  way  in  which 


ToXCCMHjTOK. 
the  querist  ran 


enforce  the  mortgage  i<  by  bringing  "au  action 
ron-closi 


for  fon-clrtsiiro.  There  will 
Is;  no  need  for  him  to  ob'  tin  a  legal  mortgage 
before  proceeding ;  the.  dejtosit  of  the  deeds  being 
of  itself  sufficient.  Tlx-  arli  i:i  can  lie  brought  in 
the  Chancery  Division,  or  if  the  mortgage  debt  doe* 
not  exceed  n00|  it  ran  he  brought  in  the  Countv- 
court  of  tb--  district  in  wl.t  It  the  property  "is 
situated.  itni  the  querist  had  I  tetter  consult  n 
solicitor,  as  he  can  hanlly  take  the  uc-ceaary  legal 
prrtcocdings  himself . 

Skttlemext —  TnrsrEES  (HMii.)  —  Tin-  legal 
arguments  of  tliis  querist,  though  iugt-uious.  ure 
again  fallacious.  I  do  not  think  it  would  lie  either 
just  or  proper,  and  it  certainly  would  not  lie  legal, 
to  treat  the  rents  mentioned  m  income,  so  as  to 
keep  Uiem  out  of  the  settlement ;  for  they  are.  in 
fact,  part  of  the  property  settled.  As  to  trie  other 
point,  tho  clause  in  the  dectl  wotthl  not  protect  any 
trustee  from  stub  a  breach  of  trust  as  is  suggested  ; 
and  which  is,  nothing  more  nor  less  than  thro  wing 
over  the  settlement  altogether.  To  say  that  it 
exists  only  as  between  husband  und  wife,  is  to  leave 
out  the  unborn  i  htldrvn.  for  whose  sake  the  settle- 
ment was  douht]r«  niatle,  and  over  whoso  iuton-sts 
tho  Court  of  Chancer}-  will  always  watch.  If  the 
—  were  tn  allow  of  the 
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he  Would 
and  the  Court. 


to  the  children 


Ixraire-TAJE— Exemption  (IMlGo.)— Xo  :  income 
below  fSO  is,  of  course,  exempt  from  the  payment 
of  Income-tax.  Where  it  hiis  been  deducted  from 
money  invcstoit,  the  pfOpOf  plan  in  to  apply  for  >:■, 
return.  To  do  thin,  a  prop  r  fnnn  of  certificate 
mart  be  tilled  up  and  signed  by  the  persons  who 
have  >o  charged  the  applicant,  wlio  will  also  have 
to  fill  up  other  forma  setting  out  the  farts  and 
claiming  exemption.  Throe  yours  is  the  limit  of 
time  for  which  the  tux  can  lie'  recovered  ;  and  tlic 
the  colh-ctor  of  his  district 


Ivtiwtate— Xext  or  Kr»  (48167.)— In  the  divi- 
■oo  of  the  personal  property  of  an  intestate  (which 
includes  leaseholds  but  not  freeholds),  lirothcrs  and 
sister*  of  the  half-blood  share  equally  with  those  of 
the  whole  blood.  Presuming  personal  property 
only  to  tie  left  by  the  deceased  intestate,  it  would, 
therefore,  be  equally  divided  between  her  sister  aud 
her  half-brothers  and  sisters,  who  lire  the  children 
of  hi  r  father  by  his  second  marriage.  But  her 
father's  widow,  lieing  only  her  stepmotlter,  is  no 
legal  relation  at  oil,  and  would  take  nothing. 

Wife's  Separate  Estate—  Bill  of  Exchange 
(J81GS.) — A  married  woman  can  bind  her  separate 
estate  by  signing  a  liill  of  exchange,  even  with  her 
husband.  The  creditor  can,  therefore,  sue  her  upon 
the  bill  after  demand  mode ;  but  in  his  action  he 
must  ask  for  a  declaration  against  her  separate 
estate,  and  he  must  join  her  huslsiud  with  her  as  a 
defendant.  The  law  will  be  simpler  next  year,  but 
at  present  suing  a  married  woman  so  as  to  bind  her 
separate  estate  is  better  done  by  a  solicitor  than  by 
the  party  himself,  who  may  easily  go  astray. 

Nrw  ifjUUUF.n  Womex's  Pbofehtt  Act  (48171). 
—The  new  Act  does  not  in  any  way  alter  the  law 
of  descent  as  to  a  married  woman's  property.  If, 
therefore,  she  does  not  exercise  the  power  given  her 
upon  or  after  the  1st  of  January  next,  of  making  a 
will,  twr  real  property  will  go  to  her  husband  as 
tenant  for  life  by  the  courtesv,  where  this  applies, 
and  afterwards  to  her  legal  heirs,  while  her  per- 
ianal property  will  wholly  luuts  to  her  husband 
under  his  marital  right  if  it  be  in  possession,  or  to 
him  as  administrator,  if  it  be  in  reversion,  and  in 
either  case  he  will  Is?  entitled  to  take  out  letters  of 
administration  to  his  wife's  estate,  and  take  all 
after  joying  her  debts  and  funeral  expenses. 

Sexva-VT-  Notick  (48I7o).— As  the  wages  are 
payable  monthly,  then,  in  the  aliscnce  of  any  other 
tacts,  the  hiring  is  monthly,  and  a  mouth's'  notice 
from  one  pay-day  to  another  must  b  >  given  - 
either  side  before  the  contract  ran  be  legally  ter- 
minated. If  the  assistant  leaves  before  his  time 
expires,  he  act*  wrongly,  and  will  forfeit  whatever 
wages  may  be  due,  besides  tieiug  liable  to  an  acti 
at  the  suit  of  his  master  for  damages,  or  breach 
mo  tract ;  or,  if  he  name  within  the  definition  of  a 
workman,  he  could  1*  summoned  by  h 
to  the  I'olicc-court.  for  so  leaving  his  service. 

BrrESTATK-  Paiitx  EBainp— Xext  of  Kix  (tSINl). 
-There  can  be  a  partnership  without  any  deed  or 
writing,  and  the  question  is.  Hail  the  son  a  share  in 
the  business  in  fact  ';'  If  he  had.  then  lie  was  a 
partner,  and  to  that  extent  his  share  survives  to 
him.  As  to  the  rest  of  the  business,  it  descends  for 
equal  <avision  amongst  the  children  of  the  intestate, 
presuming,  of  course,  that  there  is  no  widow.  Each 
«ie  is  entitled  to  take  out  administration  ;  but  the 
Court  will  prefer  the  eldest  son,  who  should  at 
11  letters  of  administration  to  his  father's 
The  father's  share  in  the  business  should 
then  be  valued,  and  it  might  lie  bought  by  the  son 
and  the  money  divided  between  himself  and  the 
others:  or,  by  agreement  Iwtween  them,  the  busi- 
ness could  be  carried  on  by  the  eldest  son  as  before, 
forthe  Is-ncfit.  to  the  extent  of  their  shares,  of  his 

Masteb  A.xn  8MtVA>T— Salary  (4R2GO).— As 
the  Bret  year's  salary  was  i  lit,  so,  if  nothing  further 
has  bwii  agreed,  it  will  be  presumed  that  the  hiring 
was  ootiiinucd  upon  the  same  terms,  and  certainly 
a  master  cannot  fix  his  own  rate,  of  wages,  simply 
because  he  pays  irregularly.  If  the  master  ts-conw 
baiikni|it,  the  workman  can  claim  as  a  preferential 
payment  the  wages  due  to  him  ut  the  date  of  the 
adjudication  to  the  extent  uf  two  mouths'  wages ; 
but  the  master's  having  given  a  bill  of  sale  can 
have  nothing  whatever  to  do  with  tho  workman's 


XewMarbied  WouFN'sPuopEirrT  Act  (48201),— 
This  statute  comes  into  operation  upon  the  1st  of 
January  next,  and  not  before. 


BOOT  AND  SHOEMAKINO.— II. 

f  J062I.]  —  Xow  we  will  proceed  with  the  rutting 
out  of  tli*  uppers.  So,  in  the  first  plnec,  we  will  get 
the  measurement  for  them.  Having  fitted  up  you: 
last  with  tho  leathers  tho  suro  of  foot,  take  tin. 
etid  erf  the  paper  tliat  is  jiointcd  off  and  place  us 


near  the  centre  of  joint  as  possible,  pass  down  T,impswcllliocktothei<.iiitofh<!el.andmany instance 
towards  the  sole  of  the  last,  allowing  jin.  beyond,   keep  them  well  up  at  E,  »o  tliat  the  seam  or  stitching 
fold  your  measure  aud  cut  a  notch.    Take  from  the  | 
centre  of  instep  and  down  to  waist,  and  allowing 
Jin.  as  before,  take  from  oeutre  at  top  again  to  heel, 
ami  notch  again,  and  ankle  and  do  the  suroo;  thus 
you  half  measurement*.     (Sec  sketch  of  up|*r.) 
These  notches  are  made  by  folding  at  the  place  and 
snipping  a  piece  out.    Xow  take  a  piece  of  stiff 
paper  6  J  in.  deep  o  ' 


I  1ft.  long,  A.   Xext  sweep  tho 


may  not  come  in  contact  with  the  joint  of  toes. 
Xow,  to  transfer  this  to  and  cut  out  tlie  real  work- 
ing pattern,  place  this  upou  another  piece  of  paper, 
mark  the  outlines  with  the  back  of  knife,  outside 


.uu  mars,  wmi  ours  oi  aiuiu,  emj« 
i  off,  and  cut  out ;  now  open  it, 
I  a  vamp  or  a  golosh,  tliat  will 
up  at  the  back ;  again  double  a 


bock  out  with  tlie  knife  to  tho  shape  wonted  :  then 
measure  off  C,  and  mark  it  the  same  with  I),  the 
same  with  E  and  F.  Xow  mark  the  sweep  from  too 
to  toe  with  the  back  of  your  knife,  and  see  how  it 
looks,  and  if  it  wants  any  alteration  make  it  before 
cutting  it  J  in  this  way  you  have  the  whole  side  of 
lioot  in  one.  Xow.  mark  upon  this  vour  golosh  or 
vamp  1,  see  dotted  line  as  you  would  liko  it.  Do 
not  cut  this,  but  keep  it  for  reference  when  wanted 
again,  and  for  that  purpose  should  be  cut  out  of 
stiff  cartridge  pajier.  It  for  a  goloshes)  boot  the 
r  lartors  K  should  be  extended  to  dotted  hue  J  ;  if 
or  half-boots,  lace-ups,  or  shooting-boots,  keep  tho 


and  over  the  lines  you  want,  and  cut  out  quarter ; 
now  fold  a  piece  of  paper,  and  place  tlie  folded  part 
in  a  line  with  11.  aud  mark  with  bark  of  knife,  and 
take  your  diagram  • 
and  there  yoi 

only  want  dosing  up  u  u»  »«• .  -p —  ym 
piece  of  paper,  about  '.'in.  by  Sin.  loug,  and  place 
in  a  line  at  back  of  heel  L,  and  cut  out  for  a 
counter  if  the  shoes  are  unlined,  or  a  stiffening  if 
lined  with  linen  lining  :  and  M  struck  off  in  the 
same  wav  for  lace-hole  linings,  and  X  for  a  hock 
strap  of  leather  ouUide,  or  a  stout  strap  of  linen 
webbing  inside  if  lined.   The  counter  is  felled  in  ; 
if  not  it  is  stitched  as  far  as  the  heel  junction,  and 
felled  the  rest,  iu  which  instance  the  counter  should 
be  2in.  longer.    You  can  put  side  linings  in  along 
the  too  if  you  like :  but  if  the  leather  is  of  good 
quality  I  never  use  them,  because,  put  them  in  how 
you  will,  the  penpiration  makes  them  curl,  and 
they  interfere  with  net  corns  and  bunions ;  and, 
therefore,  I  cut  all  that  come  to  my  share  out  as 
soon  as  I  get  them,  and  find  tho  shoes  none  tho 
worse.    V  ou  will  understand  I  am  only  (riving  you 
a  plain  boot  or  shoo— you  con  put  as  much  fancy 
work  as  you  like  about  them,  it  you  are  fond  of  it. 
You  can  slash  them,  scollop  them,  tag  them,  Van- 
dyke them,  and  punch  and  cap  them,  to  all 
intents  and  purposes,  and  as  many  rows  of  button* 
as  you  like,  with  fancy  welts  or  pi|niigs  (see  Fig.  B). 
The  same  pattern  that  was  illustrated  tor  an  Oxonian 
shoe  will  do  for  goloshes  to  a  certain  extent.  Fig. !) 
is  a  watertight  shooting  or  fishing- Isiot,  lace-up.  I 
should  have  said  up|«r  for  one  complete.    As  I 
have  to  make  a  sketch  to  illustrate,  1  shall  not  con- 
fine myself  to  one  species  of  boot  or  shoe,  but  as  far 
as  it  goes,  shall  diversify  it,  as  the  giving  the  one 
idea  carried  out  this  way  will  give  the  general  idea 
and  manipulation  in  all,  and  carry  more  general 
information.    In  Fig.  10  is  the  pattern  for  same, 
A  vamp,  B  quarter,  C  tongue,  which  is  first  stitched 
upon  the  Tamp  at  E  outside  tho  crease  line  in  a  line 
with  tlie  crease  line  of  vamp.    Fig.  1 1  is  the  vamp 
doubled  through  centre  :  the  dots  are  made  through 
with  tho  stabbing-awl.    When  the  quarter  is  placed 
on  these  marks  form  a  gauge  to  put  the  tongue  to, 
and  afterwards  tlie  quarters  over  them .    With  three 
small  tacks  fasten  the  quarter  ou  for  stitching,  and 
tlie  first  row  should  lie  as  close  to  the  edge  without 
breaking  out,  say  within  a  full  I -Win  .  and  the  next 
row  3- lii  from  it.    The  thread  for  stitching  should 
be  5-oord  of  ordinary  dosing  flax.  Id.  per  ball,  or 
8-cord  of  the  diamond  flax,  which  make  the  best 
thread  for  felling  or  fine  stitching,  threw  of  the 
former  to  five  of  the  latter.    When  the  first  is 
stitched  on,  tack  the  other  on  and  do  the  same,  but 
bo  suro  to  place  the  quarters  a  good  Jin.  over  the 
crease  of  vamp;  that  is,  tliat  they  may  lap  one 
another  a  quarter  of  an  inch,  or  when  folded  they 
will  not  come  right.    See  how  the  upis-r  sets  at  the 
junction  of  golosh  iu  Fig.  K,  where  they  seem  to  be 
crowded  together :  it  is  as  it  seems,  but  when  lasted 
it  comes  right.  After  stitching  tho  other  qu 
tack  tho  edge  of  tongue  to  the  dotted  line  : 
the  lace-holes,  and  stitch  through,  then  the  other 
side  ;  then  fold  your  upper  inside  out .    And  it  will 
be  of  no  use  telling  you  to  dose  a  flat  or  round 
seam,  or  a  seam  with  a  welt,  without  giving  you  an 
idea  of  what  it  is  like.    But  a  seam  with  a  welt  is 
to  place  the  two  backs  together,  ami  insert  a  piece 
of  tight  light  calf,  and  stitch  through  tlie  three 
within  a  sixteenth  of  an  inch  full  of  the  edge ;  then 
place  over  a  last,  and  wet  and  nib  down  on  the  top 
of  it,  pulling  tlie  welt  first  ou  one  side  and  then  cm 
the  other  (see  Fig.  12) ;  1  is  the  stitching,  .'.  2  is  tho 
quarters,  3  tho  welt.    When  you  have  nibbed  it 
down  with  tho  long-stick  tliat  you  may  lay  the  welt 
over  either  side  close,  you  may,  with  a  sharp  knife, 
cut  it  off  at  4  ;  that  is.  within  a  sixteenth  of  an 
inch,  and  wot  it,  and  nib  down  ou  tlie  right  side 
with  the  hammer-fare.    But  do  not  tauiimrr  or  rub 
too  hard  to  break  it  or  fire  it.    This  seam  will 
answer  all  general  purposes  ;  the  flat  or  round  seam 
is  rarely  spoken  of  now,  much  less  seen.    If  re- 
quired, I  will  illustrate.     When  the  counter  and 
stiffening  is  stitched  in,  Arc,  as  seen  at  Fig.  9,  it 
will  he  ready  for  lasting.    Tlie  best  way  is  to  just 
tuck  them  with  a  thread  by  the  edge,  and  with  a  bit  of 
taste  well  rubbed  between  them.    Pull  it  over  the 
last  (see  Fig.  13)  and  let  it  remaui  until  set,  when  you 
may  stitch  the  counter  around  us  far  as  the  quarters 
stitching  go,  and  fell  tho  rest  along  tlie  vamp :  for 
the  which,  see  just  above.  Fig.  11,  where  I  is  the 
path  of  the  dosing  awl,  2  is  with  the  stitch  upright 
as  it  should  be,  but  not  as  at  3,  which  is  not  good 
work.    Fig.  13:  A  is  tlie  heel-pin  spoken  of;  B 
the  heel  of  last ;  C  instep  leathers  for  building  nil, 
of  which  1  will  soy  a  little  more  by-and-by.  The 
heel-pill  consists  of  a  |iiece  of  tight  leather,  about 
Jin.  thick,  chamfered,  or  in  Crispin's  craft,  skived 
down  on  both  sides,  put  round  the  lied,  and  tied 
with  a  piece  of  string  or  wax -end  through  tho  hole, 
and  pegged  down  as  shown. 

Jack  of  All  Trades. 


Digitized  by  VjO 


138 


ENGLISH  MECHANIC  AND  WOULD  OF  SCIENCE:  No.  916- 


Oct.  13.  1882. 


GRINDING    AND  POLISHING 


[•mti.  J  -  1  wrrsT  now  return  to  the  fif.lu.Jicr  and 
ring  and  the  jurts  above  these.  Tho  riiiy  has  a  space 
of  about  tin.  U-twcrn  it  mid  the  polisher  (which  U 
the  grinding-tool  covered  with  pitch  and  facetted, 
and  must  he  for  all  sizeB  of  specula  tin.  larger  than 
the  speculum,  for  reason*  I  shall  exjilain  hereafter) ; 
the  space  between  the  polisher  and  ring  is  mode  up 
by  four  rollers,  net  in  brocket*,  which  nro  screwed 
to  the  under-side  of  the  ring  :  the  holes  through 
the  brackets  ore  slotted,  to  allow  of  the  rollers  to  bti 
adjusted  to  the  size  of  the  polisher,  so  as  to  allow 
as  little  shake  as  possible  in  the  straight  stroke  ;  the 
aide-rollers  bv  their  adjustment  give  the  amount  of 
turn  roqurreJ  for  the  polisher,  for  one  revolution  of 
the  sjtf-culum.  I  must  explain  this  a  little  more 
fully,  for  this  is  one  of  the  important  details  that 
wo  "are  coining  to  and  which  the  amateur  must 
carefully  attend  to.  The  brackets  and  rollers  ore 
represented  in  Fig.  4  half  sue,  on  page  113.  ond 
will,  when  onoe  made,  do  for  any  size  speculum, 
Ix-iug  simply  screwed  on  to  the  undor  side  of  the 
ring.  Fig.  4  is  a  kind  of  plan  of  tlie  bracket  and 
roller.  Fig.  ft  is  a  front  view.  I  made  a  wooden 
pattern  for  the  bracket  and  cast  it  in  zinc  ;  tho 
roller  is  of  brass  |in.  diameter  und  |in.  long,  with 
3- 10  of  the  face  left ,  and  shaped  at  each  end  on  shown. 
The  piu  on  which  it  revolves  is  a  bit  of  a  thick 
knitting-needle,  this  is  smooth  and  hard,  and  so 
allows  of  o  smaller  sixo  lieiug  used  than  soft  wire, 
without  the  fear  of  bending,  which  would  odd 
much  to  the  friction :  this  would  frustrate  one  of 
the  objects  of  the  rollers,  which  is  to  allow  tho 
polisher  as  free  and  unhindered  motion  as  possible. 
Another  advantage  is  that  the  puth  is  always  in  a 
line  with  the  curve  of  the  sjicculum,  although  the 
motion  of  the  rollers  is  in  a  straight  line.  This  is 
very  imjiortant  for  deep  curves ;  all  this  will  be 
understood  from  Fig.  6,  which,  of  course,  is  cx- 
nggemt.il  to  make  the  principle  plain  to  the  eye. 
lit  A  be  tho  centre  of  the  curve,  B  C  tho  line  of 
motion  of  the  rollers — i.e..  jwiniUal  to  tho  top  of 
the  guide  Isirs  ;  A  D  and  A  h  aie  radial  lines  rejire- 
seuting  the  edge  of  the  polisher,  which  should  1* 
always  radial.  Now,  it  will  l».  seen  that  the  roller 
must  push  in  a  lino  frum  its  centre  to  the  jsiint  of 
contact  with  the  pushed  surfoce,  and,  therefore,  at 
i  right  angle  to  it,  since  the  radius  is  alwnvs  at 
right  angles  to  its  tangent ;  therefore,  if  the  side  of 
the  polisher  is  practically  radial,  the  push  from  the 
roller  lsing  nt  right  angles  to  it,  must  be  practically 
parallel  to  the  curve  of  the  face  of  the  sjicculum 
immediately  under  tlie  side  of  the  polisher  where 
the  motion 'is  imparted,  which  is  the  thing  rcqiu'rod  : 
so  that  even  .with  straight  guide  bars  we  get  a  tan- 
gentiealpushto  tho  radius  of  curvature.  In  a  previous 
machine  I  had  used  to  curve  my  guide  bars,  but  found 
this  awkward,  and  was  glad  'to  discover  the  above 
I  propertv  in  the  rollers,  which  do  not  at  the 
time  tend  to  lift  up  or  down  the  edge  of  tho 
polisher,  which  the  friction  would  cause  the  un- 
rolling surface  of  the  bare  ring  to  do,  however 
slight  the  deviation  of  even  curved  guide-bars  may 
be  from  the  exact  curvature  of  the  speculum,  o'r 
if  the  guide-burs  were  not  exactly  parallel  to  that 
curvature.  Not  only  ought  the  (polisher  to  be 
moved  by  rollers  to  secure  tho  above  advantages, 
but  another  advantage,  or  rather  two,  may  lie 
derived  from  the  way  they  are  arranged  on  the 
ring,  and  from  the  fart  tluit  they  afford  four  jioiuts 
of  contact  between  the  ring  and  polisher,  that 
may  bo  varied  at  pleasure  ;  everyone  knows  who 
has'  worked  specula  by  machinery,  the  imjiortance 
of  Retting  the  polisher  to  move  round  at  a  regular 
rate ;  now  this  can  be  aided  (1  may  almost  suy 
secured;  bv  the  arrangement  of  the  two  pushing 
rollers,  autl  controlled  by  the  side  rollers.  The  laws 
that  govern  this  will  bo  understood  by  studying 
Fig.  i,  the  one  to  the  right  of  Figs.  4  and  ft, 
where  the  outer  circle  represents  tho  inside 
of  the  ring,  with  its  four  rollt  ia  projecting  inwards ; 
the  two  inner  circles  represent  the  jiolishcr  in  two 
of  its  j«<*itioiis.  Everything  is  exaggerated,  of 
course,  to  make  the  laws  understood  through  the 
eve.  The  line  EF  is  the  centre  Hue  of  the  ring; 
the  dotted  straight  line  parallel  to  this  is  the  centre 
line  of  the  polisher  in  one  position,  the  plain 
straight  line  on  the  other  side  of  E  F  is  the 
centre  line  of  tho  polisher  in  another  position. 
Now  it  i*  evident  that  if  there  1*  no  play  between 
the  side  rollers  C  D  and  the  speculum,  and  that  tin- 
pushing  rollers  A  B  lie  on  the  centre  line  E  F,  then 
the  only  condition  that  would  tend  to  make  the 
polisher  move  round  would  I*  the  circular  motion 
of  the  speculum  through  the  friction  between  it 
and  the  fare  of  the  polisher  :  but  this  tendency  of 
the  speculum  to  move  the  polisher  would  be  hin- 
dered by  the  friction  between  tho  pushing  rollers 
A  11  and  the  sides  of  tho  isdishcr,  and  would  Is- 
only  free  to  act  at  the  cud  of  each  stroke,  just  as 
the  polisher  was  free  for  a  momcDt  i««  the  push  was 
i  hanged  from  one  roller  to  tho  ether.  Tins  then 
would  only  allow  a  very  slow  motion,  which  is 
uctuallv  the  case  when  the  rollers  are  close  up  to 
the  polisher.  Now.  it  is  evident  tluit.  if  we  put 
the  pushing  roller  on  that  side  of  the  centre  line  of 
the  polisher  that  is  leaving  the  centre  line,  we  shall 


push  it  on.  and  thus  help  the  rotation,  while  if  the 
pushing  roller  wore  on  the  other  side  we  should 
tend  to  push  luck  the  advancing  side,  and  thus 
retard  the  revolution  of  the  jiohsher ;  all  this  I 
have  proved  by  actual  experiment.  Now.  the  cut 
of  the  polisher"  is  not  always  the  some  in  every 

rt  of  its  surface;  therefore  it  follows  tlia't 
an  accidentally  greater  cutting  part  be  on 
the  side  of  tho  centre  line  of  the  polisher 
nearest  D,  then  tho  push  of  the  roller  A  (sumsmiiig 
it  to  be  on  the  centre  line  of  the  polisher)  would 
tend  to  turn  the  polisher  on  this  greater  cutting  part 
as  a  centre,  since  the  lesser  cutting  part  ou  the  other 
side  would  yield  first,  and  so  the  imlisher  would 
turn  the  opposite  way  to  the  speculum  ;  tho  push 
of  the  roller  B  (sui.jKK.ing  it  to  Is-  on  the  centre  line 
of  the  polisher)  would  tend  to  turn  the  polUher  the 
same  way  as  the  speculum,  i.e.,  of  the  arrow  ;  in 
fact,  help  the  action  of  the  sjioeulum  to  turn  the 
polisher.  Thus  a  see-saw  motion  would  be  given  to 
the  polisher  which  no  amateur  likes  to  see,  and 
which  shows  that  something  is  wrong,  with  no 
tendency  to  act  it  right,  by  a  regular  circular 
motion  of  tho  polisher.  Now,  it  is  evident  tluit.  by 
putting  the  pushing  rollers.  A  It,  in  advance  of  the 
centre  line  of  the  ring,  which  is  practically  the 
centre  lino  of  the  polisher,  we  can  always  have  the 
tendency  to  push  in  one  direction,  i.e.,  to  help  the 
polisher  round.  This  I  do  by  simply  putting  the 
pushing  rollers  A  B  about  lin.,  or  a"  Uttle  more, 
in  advance  of  the  centre  lino  of  tho  ring,  as 
shown  at  A  and  B ;  that  would  Is-  for  any 
othcr  size  of  speculum  one-sixth  its  diameter. 
Tliis  tends,  and  actually  does  give,  a  most 
pleasing  regularity  to  the  motion  of  the  polisher  in 
the  right  direction,  and  thus  a  constant  tendency 
to  equalise  any  irregularities  on  the  face  of 
the  polisher  is  obtained  by  very  simple  means. 
But  I  have  said  nothing  about  the  rate  of  the 
motion,  and  how  it  can  be  controlled  and  regulated 
to  nny  required  amount  that  wo  might  think  best. 
Well,  fortunately,  this  can  lie  done  by  the  sidc- 
rollcrs,  by  simply  allowing  little  or  much  play 
between  them  and  the  jintishcr.  This  will  be 
understood  from  Fig.  7-  Sum**.-  the  polislier  to  lie 
in  the  |>osition  of  the  dotted  cii vie,  as  the  roller  A  is 
aliout  to  push  it.  this  roller,  pushing  on  the  1)  side  of 
the  centre  lino  (the  dotted  line)  of  the  polisher,  will 
have  a  tendency  to  push  the  polisher  round  against 
the  opposite  roller  t  ;  and  ace.  rdingto  the  distance 
between  tin-  (polisher  ami  the  roller  C,  will  tie  the 
time  A  will  have  to  act  in  pushing  the  polisher 
round,  and  therefore  the  amount  of  turn  imparted 
by  tlie  push  of  A,  Now  we  will  suppose  that  A  is 
at  the  end  of  its  stroke,  with  tlie  polisher  resting 
against  it  and  the  roller  C,  when  the  roller  B  begins 
to  act ;  this  is  represented  by  the  plain  inner 
circle.  It  will  now  lie  seen  tluit  B  will  push  on  the 
C  side  of  the  centre  line  of  the  jiolishcr,  and  so  have 
a  tendency  to  push  it  round  and  over  to  the  roller 
D  ;  and  U|h>u  the  name  principle  as  before,  the  dis- 
tance between  tlie  jiolishcr  and  the  roller  D  wuM 
regulate  tho  time  the  roller  H  will  have  to  net  on 
the  polisher,  and  therefore  the  amount  of  turn  im- 
jiarted  by  the  push  of  the  roller  B.  So  much  for 
tlie  theory  ;  nnd  we  are  never  master  of  any  process 
till  we  know  tlie  true  theory  or  ill. burnt  ion  of  every 
step  of  the  process.  Now*  for  the  actual  exjieri"- 
ence.  I  find  that  with  about  l-lOTHn,  play  between 
the  side-rollers  C  and  T)  and  the  jiolishcr,  the 
polisher  will  turn  completely  round  in  from  12  to  14 
revolutions  of  the  sjs  culuni.  This  I  consider  too 
slow,  for  reasons  I  hope  to  give  further  cm  ;  but 
with  about  I- ltlin.  play  the  jiolishcr  will  turn  eom- 
jilotelv  round  in  from  5  to  <i  revolutions  of  the 
sjstulum.  This  I  consider  a  much  Is-tter  rati*,  and 
is  the  one  I  now  ketji  to,  being,  as  faros  my  ex- 
js-nenc.-  goes,  tho  best.  The  i.lav  between  tlie 
jiushiug-rollers  A  and  B  should  be  as  little  as 
jtossiblo.  so  as  to  avuid  jaiuiniug  in  every  jsirt  of 
the  stroke. 

In  Fig.  1  a  watch  will  lie  seen  to  hang  on  the  left 
hand  upright  d,  a  thermometer  ou  the  right  land 
ujinght. 

I  must  leave  till  my  next  the  explanation  of  the 
lever  on  the  top  of  tlie  polisher  and  the  lialancing. 

Tho  amateur  had  better  udd  what  the  engraver 
h  is  omitted— to.,  a  ti  at  the  right-hand  end  of  the 
guide  l«irs  in  Fig.  3.  This  omission  confuses  the 
meaning  of  the  two  first  lines  of  page  114,  for  it  is 
these  two  omitted  U's  that  I  refer  to  then?. 

H.  A.  WmscU. 

Addcubrook  Villa, 


SPECULA. 

[ioW'3.  ]— Ihate  read  with  great  jileasurennd  profit 
the  valuable  letters  of  "(J.  V.,"  ••  Frismatiqiie." 
and  Mr.  Wassrll  on  lenses,  spcctilu.  and  Hats,  and 
as  there  have  lieeu  several  incidental  queriesaddressod 
to  me,  1  will  endeavour  to  rejily  in  a  general  way, 
at  the  same  time  contributing  n'mite  to  the  subject 
of  our  common  interest.  I  c  .tif,  «  |  wat  somewhat 
surprised  at  the  contents  of  letter  Jots.',  la  which 
our  good  friend  "  Frismotique  "  rather  calls  into 
question  the  accuracy  of  the  colour  test,  and  still 
more  so  when  he  calls  it  a  mechanical  one.  What  t 
the  rending  of  the  beautiful  jJienomeuu  of  Newton's 
a  mechanical  manipulation!-    I  hope  he 


will  pardon  tlie  when  I  say  that  I  consider  it  one  of 
the  most  refined  of  all  our  vjttitat  tests.  And  I  say- 
so  from  the  fact  th.it  I  am  well  acquainted  with  the 
test  he  mentions  in  his  letter,  and  hod  the  pleasure 
of  testing  the  surface  of  a  4in.  prism  with  Alvan 
Clark  himself,  in  his  own  testing-room,  by  that 
method.  I  have  tcst«l  objective*  with  flat  sur- 
faces, us  is  the  practice  of  tlie  (Turks,  ond  I  hare 
tested  flats  with  objectives,  and  if  there  was  a 
jKHtsible  error  seen  with  tlie  objective  it  was  readily 
and  quickly  detected  by  the  colour- test.  But  hero's 
the  rub.  How  many' have  a  first-class  objective, 
perfectly  frrr  from  aberration,  to  use  in  such  work? 
It  is  well  known  that  on  indifferent  objective  is 
perfectly  useless  for  this  work.  Now,  us  to  the 
accuracy  of  the  colour-test,  I  shall  not  use  my  own 
words,  or  my  own  calculations,  but  give  the  words 
of  Dr.  Hastings,  whose  optical  knowledge,  both 
jimetiral  and  theoretical,  is  considered  of  the  highest 
authority  among  the  learned  of  our  country.  He 
says  in 'one  of  his  letters  to  mc— "  1  can  "hardly 
imagine  o  more  accurate  method  of  testing  a  jilansi 
surface  tliuu  the  one  you  are  accustomed  to  use. 
By  combined  cxr-erinient  and  calculation,  I  found 
the  limitingcrrorin  white  light  1  -.'-U.UOU.lXXnh  (tort  of 
an  inch,  in  sodium  light  GO  times  as  great,  or  about 
l-80u,000th  of  an  inch.-'  Now,  is  it  possible  for  tho 
human  hand  to  work  to  anything  soclose  as  either  of 
the  uliove  fractions':  Hence,  what  use  would  be  a  still 
more  rr/owrf  test  r  1  confess  that  the  method  given 
by  our  pood  friend  of  working  a  single  flat, 
cutting  it  in  two,  and  testing  it,  is  very 
crude  and  utttkanital,  "  for,  if  it  is  hod, 
throw  it  away,  and  try  again."  How  can 
we  tell  when  we  haw  only  In  surfaces  to  test — 
whether  cither  of  them  is  flat  t  If  we  an-  to  carry 
out  this  method  os  it  is  intended  for  perfect  work, 
thm  surfaces  are  a  Nrermifi/.  Ontt  you  have  a 
good  trtt-iiUtt,  you  are  fixed"  for  all  future  work. 
I  can  highly  commend  "  Prismatique's "  idea  of 
jihicing  tlie  two  surfaces  in  contact,  as  1  soon  found 
it  was  the  only  way  to  avoid  seratcliing.  Let  mo 
say.  in  passing,  that  some  time  sines,  a  rock-salt 
juism  was  iiix-ih-d  at  the  Allegheny  Observatory  of 
great  accuracy.  One  of  your  best  London  ojiticians 
said  »fi  rvfk-mlt  pritm  timid  kr  u-urktd  lint  u  utild 
/■huir  Ihr  hading  Franrnhjir  Hurt.  Alvan  Clark 
was  applied  to.  A  jiriain  was  made  that  showed 
over  'AKI  lines.  The  buccss  was  brought  uljout  by 
prrfrcl  Jialnrtt  of  the  sides  of  the  prism.  I  should 
be  sorry,  indeed,  if  our  amateurs  could  not  jiroduoo 
better  lilts  tlian  can  pewsibly  Is;  selected  from  jua'e- 
glass.  I  have  never  but  oiiee  found  any  apjurouch 
to  accuracy,  having  tested  hundreds  of  pieces.  Mr. 
Holmes  will  find  an  error  of  convexity  or  concavity 
jinsluo-s  distortion  of  the  image,  greater  or  less,  as 
the  curve  digresses  from  flatness,  owing  to  tlie 
angle  at  which  the  "flat"  is  placed  in  die  New- 
tonian. He  has  only  to  mate  an  exaggerated 
sketch,  arranging  the  augles  of  inci'lence  anil  reflec- 
tion in  their  proper  relations,  to  readily  comjire- 
hend  the  whole  matter.  I  will  now  give,  for  tho 
benefit  and  criticism  of  your  readers,  a  method  of 
making  flats  I  liovo  recently  us«-d  with  greut 
success.  I  state.:  iu  my  lirst  article  on  tlie 
subject  tluit  tlie  iron  discs  mentioned  in  Mr. 
Calver's  work  on  the  teloseunc  wen.  not  a 
nercssity.  yet  I  have  fouud  where  a  number  of 
flats  are"  to  be  made,  the  method  of  wi/mAiuv,  as  used 
by  Dr.  Hastings,  is  rather  too  t,(ow  ami  tedious, 
and  I  now  jirococd  as  follows :  I  first  cut  out  throe 
or  more  (hits  of  any  size  I  want  them,  and  of  any 
shajie — preferably  circular  or  octagoual ;  I  tlieu 
grind  them  on  otic  auother,  using  wushed  emeries 
uji  to  the  "  fit)  minute  "  grade,  untU  1  have  a  fine 
seniijiolish.  The  pressure  of  the  baud  should  lie 
gentle,  and  the  discs  should  Is.  alternated  regu- 
Eirly.  I  jirefcr  not  to  use  the  irou  discs  to  grind 
the  glass  ou,  as  they  would  got  out  of  shape.  Ou 
one  of  tho  iron  discs  1  nuikc  the  jiolisher  thus: 
the  disc  U-.ing  wanned,  tlie  melted  pitch  is  poured 
over  it  bo  as  to  get  a  fairly  oven  coating.  One  of 
the  other  discs  is  now  taken,  wetted  with  rouge 
and  water  and  pnw.nl  ou  the  jiitch  l«sd  ;  the  edge 
of  a  steel  straight  edge  is  now  gently  pressed  down 
in  the  pitch  at  intervals  of  half  au  inch  or  more, 
anil  then  a  series  of  grooves  are  made  the  same 
way,  at  a  right-angle  to  tho  first  set.  Before  the 
j.itch  cools,  the  iron  disc  is  again  pressed  down  and 
turned  around  on  the  jiitch  1**1,  and  then  it  is 
cooled  at  once,  before  the  jiitch  has  time  to  change. 
As  many  as  twenty  flats  have  been  worked  on  one 
bed  by'keejring  it  scrupulously  ch-au.  The  flats 
nro  nnt  cemented  to  anything  to  aid  in  holding 
them ;  but  they  are  moved  over  tho  piu-h-bed 
with  tho  hands,'  in  strokes  suitable  to  cure  any 
existing  error.  The  iron  disc  is  used  frequently  to 
keep  the  bed  flat,  and  when  the  isilisber  lias  uot 
bocu  used  for  a  day  the  pitch  should  Is.  invariably 
warmed  on  its  surface.  Die  test-jihite  is  frequently 
ajiplied  :  and  here  is  the  Is-auty  of  the  colour  tost, 
as  I  fan  in  this  w  ay  of  working  the  heat  of  tbu 
hands  nearly  counterbalances  tlie  heat  of  the 
friction  of  the  lower  surface,  and  a  few  minutes  is 
^  iflVi  ur  t-.  iv  lit  Is.ifo re  testing  the  joule.  W  e  hsl . 
hi'n-  from  time  to  time  a  guide  for  our  work,  and  no 
guessing.  If  the  surface  is  working  convex,  I  in- 
crease tho  strokin,  und  run  the  gloss  over  Ihc  edge 
of  the  polisher,  turning  the  gl.-i*.  gently  all  the  time. 
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The  stroke*  used  ini  generally  straight  and  tun- 
gtiituU.  If  the  ilisc  is  working  HWNj  the  stroke* 
ire  shortened  mi  that  tliey  go  only  to  the  edge  of  tho 
pchsher,  and  are  usually  diametrical .  The  |s>lisher 
1.  placed  cm  the  hind  of  a  heavy  learn-l,  and  the 
|«rv>u  |>oli»hiiig  walks  round  it.  Of  course,  the 
triliaher  could  be  rotated  if  ncocssary.  In  making 
flat*  of  any  size,  I  would  uot  recommend  tliut  two 
or  more  tie  worked  in  our  piece,  a*  they  frequently 
spring  when  cut.  We  have  wnrke<l  Hats  in  tin*  wav 
San.  in  diameter  that  showed  exquisite  inmd  oaratUI 
laud*  of  colour  up  to  the  extreme  edge,  (.bowing 
conclusively  that  Huts  can  Ui  workcl  good  to  tho 
oige  as  well  as  specula.  The  t>roi  ess  i»  unite  rapid, 
too,  if  the  glvss  had  lio  n  well  hned  in  the  first  place. 
The  piteh-t.il  need  not  ho  no  hard.  a.  with  the  iron 
disc  we  have  a  ready  menus  to  corn-i  t  it ;  and, iiidinl, 
with  some  exiwricuoo,  tho  glass  disc  that  in  being 
pohshed  can  tie  no  manipulated  an  to  assist  in  keep- 
ing the  pitch-bed  flat.  The  method  i*  wntiolly 
tUt  used  by  the  Clark-  for  working  prisms. 
I  truit  our  fraud  •'  Prismatiquc  "  will  not  take  my 
remarks  as  an  unkind  criticism  of  his  letter.  The 
word  '*  mechanical "  made  tlie  rub,  and  it  is  only  in 
Tin  ili cation  eif  what  I  consider  a  beautiful  and 
tnurtte  method  that  I  write.  I  have  seen  tho 
iriarvcllous  beauty  of  these  colour*  so  changed  by  a 
few  seconds  of  cnrelc**  work,  as  to  make  the 
surface  alme-st  unrecognisable  from  what  it  previ- 
ously was.  I  am  much  pleased  with  his  method  of 
«L/wig  "flat.,"  und  if  desirable  will  give  a  sketch 
of  a  sample  machine  I  use  for  the  sumo  purpose.  I 
must  now  ck-so  this  already  Ioiuj  U  tter,  hut,  friends, 
I  am  so  far  away  from  you  that  I  prefer  to  finish 
up  anything  of  tliis  nature  at  one  writing,  though 
the  subject  is  worthy  of  more  than  one  communica- 
tion In  concluilirig  this  note,  I  wish  to  mention  a 
grand  work  com|>il.il  by  Prof.  Edw.  Uoldcu,  aud 
issued  by  the  (lovenuuetit.  It  is  a  "  Monograph 
on  thf  Central  Parts  of  the  Nebula.-  in  Unau." 
The  work  is  a  quarto,  of  230  page*.  Tlie  famous 
drawing  of  the  Bonds  occupies  the  pluee  of  honour, 
while  the  grand  photograph  by  Dr.  Henry  Draper 
is  plaei-d  at  the  clnsc  of  the  book.  There  are  3M 
find  woodcuts  to  illustrate  the  subject,  and  a 
drawing  of  Dr.  Hastings'  Nebula-  Photometer. 
Thr  work  is  one  of  absorbing  interest  to  the  lover 
of  this  branch  of  astronomical  research,  and  I  "rof. 
ll'lden  has  given  us  almost  every  observation  of 
worth  from  the  time  of  Iluyghe'na  dowu  to  the 
Utest  ouM-rvutions  obtainable.'  It  is  a  fitting  cum  - 
ponion  volume  to  the  monograph  on  tin?  TrufN-aium 
by  tlie  wmt  author.  I  think  it  would  be  uii  ex- 
ivlleut  idea  if  «»  i if  our  publishers  would  repro- 
duce the  index  chart  given  in  tlie  work  for  tlie 
benefit  of  nebula  workers.  No  doubt  our  esteemed 
cum-.poud.  tit,  "  K.H.A  S  ,"  will  give  your  readers' 
an  outline  of  tlie  contents  of  fliis  valuable  work, 
t.hu  friend  and  contril'iutor,  Barnard,  of  Nushullr, 
has  pirkitl  up  another  comet,  of  which  I  have  hud 
tome  good  otmervuliou..  The  iuikcd-cyo  comet 
discovered  near  the  sua  has  given  Dr.  Swiit  abund- 
ance of  work,  for  many  have  claimed  its  discovery. 
There  seem*  to  lie  plenty  of  work  h  fl  for  all  of  us 
to  do:  so  let  us  do  our  |>art.  do  it  wi  ll,  tin  »  it  eon 
be  said  of  us,  "  He  hath  doue  what  he  could." 
Pittsburg,  Pa.,  Sept.  20.      J.  A.  Brush  ear. 


THE    RECENT    ACCIDENT   AT  THE 
CENTRAL  STATION,  LIVERPOOL. 

[>S>'J1.|— Is  reply  to  numerous  litters  relating 
to  the  recent  very  serious  accident  at  Liverpool, 
which  is  uow  receiving  such  alti-ntioii  at  the  pre- 
sent tune.  I  give  the  following  details. 

On  Friday,  tho  22nd  September,  the  Midland 
Ccaupouy's  a.m.  exprcsa   from    London  to 

UvcrpDol,  was  eliawa  by  an  engine  fitted  with  u 
brake,  uud  the  "Pullman  car  and  other 

Tthlelm  fitted  With  the  "  tlfo  MUM*  iW./«t«.«M 
«/  tki  .Saidm  ««c««im  tntkr." 

The  driver  applied  the  brake  a?  usual  :  but  from 
■OBie  cause  it  h-uked  awsy.  and  failed  to  act,  thus 
siiowiitg  tin- traiu  to  ilash  niton  meat-van  standing 
it»iri«t  the  buffer-stops.  Tlie  Midland  Company's 
e-fcemts  know  well  that  the  brake  failed  again  in 
is.  tame  wav  as  it  has  doiie  u|.iu  so  many  occu- 
ncsis:  there/ore.  I  very  much  regret  that  to  save 
the  reputation  of  this  very  dangerous  brake,  the 
coniuany  has  committed  the  gn  at  in  justice  of  sus- 
(  froiu  dutv  an  innocent  engine-driver. 
,  Oct.  3.       Clement  E.  Stretton. 


BRAKE  QUESTION  IN  HOLLAND 
AND  GERMANY. 

13)603.]— For  several  years  the  Dutch  Govern- 
csnt  has  appreciated  the  luluo  of,  aud  paid  cou- 
nii-rahle  attention  to.  tho  subject  of  railway  brakes , 
*nd  many  of  the  most  imi.irtaiit  troiofl  in  that 
country  have  for  a  long  time  lerr-n  fitted  with  the 
Wrstiiiitbouiie  brake.  1  have  just  received  a  copy 
ff  the  Hoval  D'cree  which  has  Is-on  issueil,  and 
which  will  crime  into  operation  ai  May  m  il,  the 
Jrarpnrt  of  which  is — 

"TUt  article  N4  of  the  (Jener.il  ICegulntinns  fur 
Railwr.vs  is  tlicrvby  suptrwskd  by  tae  follow  ing 
order:— 


"  For  express  trains  riumiug  at  a  greater  Bjieeil 
tluui  1)0  kilometres  per  hour  (:i"l  Eughsh  miles)  tho 
engines,  tenders,  carriages,  and  von*  must  !w  pro- 
viilcd  with  automatic  continuous  brake's,  of  a 
system  prescribed  or  approved  of  by  tho  Minister  of 
Public  Works. 

''Similarly,  automatic  brakes  of  such  prescribed 
or  approved  system  w  ill  have  to  !».•  fitted  to  tho 
engine>s,  tenders,  carriage.,  and  vans  of  sitch  jsis- 
arngvr  trim,  which  do  not  run  ut  a  higher  sjieed 
tliau  fit)  kilometres  (espial  3TJ  miles)  ].  r  hour,  as 
the  Minister  of  I'ublie  Works  may  order." 

For  many  years  it  luis  Is-en  jsutiti-d  out  in  your 
column*  tli'at  nothing  will  tend  so  much  to  the  tvifety 
of  railway  J»«aengers  and  servunts  as  the  adoption 
of  an  automatic  continuous  brake.  Tlie  Board  of 
Trade  has  long  ago  laid  dow  n  '•  Conditions  "  which 
efficient  brakes  should  fulfil,  but  uiifortunntelv  the 
companies  have  not  complied  with  them  to  any  large 
extent. 

The  Dutch  Government  having  watched  forsomn 
time  the  action  of  Euglund.  has  neiw 
conclusiiiii  that  j.-nm-viive  legiilatiou  is  . 
useless:  it  has  therefore  causecl  the  new  order  to  bo 
made  absolute  in  the  form  of  a  Roval  Decree 
,  the  Hugstetten  disaster  lias 

to  the  brake  question.  Tho  com- 
mission appointed  to  test  and  report  npuu  tlie 
various  systems  of  brakes  luts  not  yet  made  its  final 
statement :  but  it  has  already  come  to  the  conclu- 
sion that  auUimnlie  action  is  most  essential,  and  that 
mr  prrtmrt  is  tlie  best  principle  which  can  be 
adopted. 

From  thc-so  dato  it  will,  no  doubt.  Is-  iui  easy 
matter  for  the  German  Goverumeut  to  liuallv  decielo 
upon  an  efllcieut  brake,  and  avoid  in  futuix:  eh'&iisters 
aiiuilai-  to  th.j  ouo  at  Hugstetteu. 


lugstetteu. 
Clement 


RAILWAY  SIGNALS. 

J2t>126.]— I  fllOl'U)  be  happy  U>  expn-ss  an 
opinion  upon  the  rcs.-tit  tlise-ussion  ujmju  railway 
signals,  a.  desired  by  Mr.  Stooke  and  Mr.  Miinock, 
but  from  the  letters  which  I  luive  nciiveil  from 
some  of  your  other  <  om-i|.uidents,  it  would  appear 
that  they  wish  to  give  further  information  or  details 
upon  tlie  subject  before  the  controversy  is  iloseil. 

Clement  E.  Stretton. 

Saxc  Coburg-Btrett.  Leicester,  October  7. 


THE  ELECTRIC  LAUNCH. 

I  see  in  your  "  Scientific  Xew>,"  p.  100, 
you  m-iitiou  tlie  statements  mado  by  Ptof.  S.  P, 
Tlioiii|«Kin  about  the  launch.  Mtet,  iriljf,  aud  an 
that  geiitb  man  doubtless  reads  your  pnpe  r,  he  w  ill, 
perluips,  give  a  little  further  information.  I  see 
that  in  another  pliico  ho  gives  the  length  of  the 
boat  at  2"ift.  {not  '.'<ift.,  as  you  have  it),  and  alto 
some  oilier  jsntie ulait — notably  tlie  fact  Hint  tho 
storage  batteries  weighed  1)  ton.  The  kittcric* 
supplied  two  Siemens  mac  hines  of  the  D,  t\  i  ••,  pro- 
viiled  with  two  |*iin  of  breulie-s  at  the  commutators 
to  facilitate  the  reversing  of  the  motion  of  the 
screw.  Tho  bells  from  tlie  maehiues  are  curried  up 
to  a  counter-shaft  with  a  friction  clutch,  so  that 
one  dynamo  can  Is;  thrown  in  or  out  of  gear,  while 
■  thili!  bell  |asses  down  to  a  pulley  on  the  screw  - 
shaft.  There  is.  cousciiuently,  a  good  deal  of  belt- 
ing, and  one  would  think  a  considerable  amount  of 
friction.  The  screw  is  ealculatiHl  to  run  at  Xi»  re- 
volutions, tho  motors  running  at  PaO  j*r  minute. 
It  is  iiinsissible  to  arrive  at  nuy  definite  cmetunun 
ns  to  what  the  Liuneh  did  on  the  resent  trip,  for 
although  tint  time  uf  reaching  London  Briifgo  is 
given  ut  1.-17,  the  time  of  ►tartmg  is  not  mentioned. 
VVe  arc. however,  infeirmedtbut  the  hmuch  raualoug 
the  southern  than  at  ubout  8  knots  an  hour  against 
the  tide.  We  will  take  that  "about "  to  mean  that  the 
speed  was  nearer  S  than  7.  uud  S  knot,  is  'J  '>  miles. 
Now,  that  i .  a  ven,-  cretlituble  |s*rIon:iauce,  eMsj- 
e -iallv  as  I  tiud  it  'was  done  against  a  2  hours'  ctib. 
At  Lemdou  Bridge  t'ie  launch  was  put  alsiut,  ami 
swinging  down  with  tlie  strong  ebb,  reacheel 
Millwall  in  1\  minutes.  At  til  sight  that  it 
ditliiiitu  enough :  but  the  distance  and  time  are  mi 
small  that  a  few  hundred  vanL.  make  a  woud<  rful 
iliffcreiiee  iu  cale uhit ing  tfio  si»>it.  and  it  is  neces- 
sary to  know  what  ]urt  of  Millw.ill  is  meant. 
MiJlwullpieT  is,  1  believe,  less  thiiu  f->ur  mile,  from 
London  Bridge  ;  but  Mipimsiug  the  distance  to  be 
four  miles,  we  find  that  the  Ektfrititf,  with  it 
swinging  tide  under  her,  went  at  the  rate  of  li) 
mil*',  an  hour,  whereas  against  tide  she  made 
"about  eight  kuots."  For  the  want  of  some  moro 
definite  information,  doubt  will  l»;  thrown  on  Prof. 
Thomiison's  sUtemeuU— which  is  really  a  pity,  as 
we  know  from  ex]s.-ricuee  in  the  mcslcni  history  of 
electric  lighting.  On  one  other  point,  further  in- 
formation is  desirable.  The  storage  bat  terite  were 
capable  of  yielding  four  horse-power  f<«r  .ix  hours, 
and  the  power  actually  utilised  was  3,',  h.p. 
lVof.  TlnmilffffB  says  that  it  is  premature  to  s|«-ak 
of  economy :  but  such  miie-hincry  may  be  lighter 
and  more  compact  than  that  of  .tram -engines  of 
corrcMsiniliug  |iower.  I  should  like  to  hear  w  lutt 
Mr.  Nloy  bus  to  say  to  that.  I  do  not  know  the 
weight  of  a  Siemens  D,  machine  .  but  a  couple  of 


them  added  to  tho  1J  ton  of  tho  storage  I 
and  the  rountemhaft  anil  Udting,  would,  I 
make  rather  more  than  tlie  steam-engine,  boiler, 
and  coals  ueocssai"v  to  drive  such  a  launch  ut  tho 
same  sts.*eil  eimls  for  six  hours  firing  only  to  be 
alluwtsf,  as  tliat  is  the  duration  of  tlie  Uitteiy 
power.  Tlie  question  of  economy  is  not  yet  ripe 
for  settlement :  but  it  would  ha  inU  resring  to  leum 
ilefiniti  ly  tliat  the  electric  propelling  machinery  i* 
lighter  tliau  the  steam-engines  uow  employed,  even 
if  more  costly  and  loss  durable.  E.  F.  N. 


THE    ELECTRO  -  DYNAMIC 
POWER. 

[•JflijJB-j—  Mb.  Mobkklt,  in  his  reply  to  letter 
20>)73.  p.  1 14,  is,  no  doubt,  right  iu  the  explanation 
he  luu  given,  which  amounts  to  this  :  tliat  the  unit 
of  weight  is  expressed  dynaniicaBy. 

Thus  the  gramme  »  g it,  whore  y  is  the  i 
ing  forw  of  gravity,  and  M  the  main  < 
thegramme. 

The  kilogramme  would  then  be  9  x  10*M. 
which  becomes  9  KI  X  10'  x  10'  M  -  i*  hl  X  lt»>M 
when  .;  is  exjiresaed  in  centimeters.  Multiplying  this 
by  the  metre  (=  10'  centimetres)  gives  the  kilo- 
gremroerre  =  9  HI  x  lu1  M  ]ier  ««s>nd,  and  the 
horwe-iiower  «  7^  x  IU'  M  per  second  ;  where 
M  is  the  mass  of  the  gramme,  and  not  the  gramme 
itself.  Of  course,  assuming  the  mass  of  the  gramme- 
as  the  unit  of  mass. 

The  horse-power  =  73d  X  10'  per  second.  Now, 
with  all  due  defereue-e,  I  think  that  tlie  unit  in 
this  should  not  Ik-  called  C.G.S. 

Tlie  gramme  is  11  statical  unit,  and  by  in 
cing  its  dyuauiicnl  equivalent  in  the  above 
we  have  entirely  changed  its  character. 

Tlie  ordiuary  idea  of  a  foot-pounil  is  one  pound 
r.iisoel  one  foot,  and  that  of  a  kilogrammetre  is  one 
kilogramme^  raised  one  metre  ;  a".'1^''  I  ,io  uo» 

metre. 


But  tho  unit  in  the  above  value  of  the 
]«.wer  has  not  the  meaning  of  one  gramme 
one  centimetre  in  cue  second. 

To  illustrate  tho  argument,  let  us  use  Fjiglish 
unit*  and  exprcsa  tlie  nurse-|iower  in  inch-]>oiuid* 
jier  sec  ond. 

In  the  first  place,  tho  foot-pound  =  12  inch- 
iviunds.  By  \Vutt  the  hurse-power  was  token  to 
(»■  33,0iKI  foot-pounds  per  minute,  or  00O  foot- 
|M>nnd«  |s  r  second.  Therefore,  the  horse-power 
•  t,M0  inch-|s>uuds  |x  r  second. 

Iu  the  uext  place,  let  us  express  the  lic-rso-powcr, 
using  tho  dynamical  expression  for  the  MMasi. 
Thus  the  |H>und  «•  <t  1.1,  w  here  7,  as  before,  i» 
the  ftcci  It- rutmg  force  :  only  in  English  it  is  .tj  -'ft. 
per  leeoiid.  instead  of  metre*,  and  M  is  the 
mass  of  mutter  in  the  pound. 

The  pound  would,  therefore,  I*  -  SZ-im  \iei 
secoud.  01.  exinxssuig  the  accelerating  force  in 
inches,  «  ^vj-l..<  jxt  second.  Th"  foot-pound 
would  be  =  -tis'tei  Sm  |«-r  second,  aud  tlie  hune- 
|w>uud  =  2">afl2Hiji,  ]»-r  second.  Taking  tlio  mass 
of  the  pound  n*  the  unit  of  mass.  The  horse-power 
»  'J.ViUilO  j»*r  s<i*iiitd.  Now  we  want  to  give  a 
name  to  the  unit  ill  this.  It  U  not  the  inch -pound 
|*t  second,  for  we>  have  seen  that  the  horsc-powcr 
is  li.'UKl  such  units. 

In  the  same  way,  defining  C.G.S.  as  meaning  one 
gramme  raised  one  centimetre  in  one  sii-ond,  the 
kilogriinimetre  -  I')'  C.G.S.  and  tin-  horse-p 
-  ti  x  lit'  C.O.S.  Milv 


[20*120.  j  -  "MuvMcrox  "  ( letter 'Jll.'C-1  is  iu  error 
in  assuming  Out  the  unit  of  work  iu  CO  S.  units  is 
gramme 
that  is,  < 
U-t.inon  of 


raised  one  r<  ntimetre,  the  unit  being  an 
erg.  that  is,  a  force  of  one  dyne  acting  through  a 


Tlie  gramme  is  the 
unit  of  mass  in  Cli.S.  units,  but  tho  w  eight  of  a 
BMMM  is  not  the  unit  of  force. 

The  h.-p.  is  as  states!,  7t'»  Watts,  au<!  a  Watt  is 
H  '7  ergs. 

The  French  estimate  of  7*i  kilogrammetTes  per 
second  is  ap]iroximate  ;  this,  as  "  Milvrrton  "  says, 
equals  7«VI  ley  in*  gramme,  ruisi-d  one  mntinierre  in 
one  Mi'ond  ;  to  convert  this  to  erg*.  ]«  t  scc-ond  we 
must  multiply  by  tlie  value  of  ./  at  On-  jarticular 
tilace,  that  is  about  USD  ;  this'  gives  "■$•>  by  107, 
ni.ti-nd  of  71'j  by  Ut7  erg.. 

I  lioiic  this  clears  up  •'  Miivertou's  '*  ilitlirulty. 

LI.  B.  A. 


NEW  METHOD  OF  FASHIONING  A 

VIOLIN-BELLY. 

J— As  many  amateurs  are  desiring  to 
their  own  fiddles,  and  prefer  tho  old  form, 
and  as  I  heartily  wish  them  to  eume  to  a  conclusion 
of  some  sort  eoie  cnuug  tiu*  bet  ami  cosiest  way  to 
jiroduce  an  instrument  worth  hearing,  and  also  that 
they  niav  not  waste  their  time  over  tlie  uinoitis- 
factorv,  bo  cause  diSenlt,  t  aJuotaing  of  (he  belly  or 
souuillsinnl,  I  give  this  better  way.  First,  get  the 
lightest  (in  weight)  pine-wood,  without  knots,  but 
as  ticur  to  a  kind  us  j.».wble,  with  the  grain  grow- 
ing wider  towards  the  edge,  ]iick  out  u  bmnl  to  cut 
liin.  plates  iixiin,  OUi.  wide-,  Jin.  thick,  when  planed 
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Cut  out  two  plates,  and  shoot  the  thick  edges  to 
be  afterwards  glued  together,  which  will  lm  the 
middle  lino  of  belly.  Doii'l  glue  yet,  only  prepare ; 
take  off  a  shaving  or  two  from  both  sides  of  platen 
towards  the  ends  of  middle  line,  milking  them 
slightly  tapering.  Now  we  are  ready  for  the  bend- 
ing business.  Take  two  foundation  plate*  l}in. 
thick,  lia.  longer  than  the  belly  plates,  to  cramp 
them  down  to.  Place  a  block  or  wedge  of  wood 
with  rounded  edge*  on  top  tide,  in  the  middle  of 
thick  plate :  thin  block  to  be  1  in.  high,  tapering  off 
to  nothing,  and  as  long  as  the  [date  U  wide.  Thus, 
then,  we  have  a  thick  plate  with  a  wedge  block 
placed  on  its  middle,  and  a  sound  plate  on  the  top 
of  all ;  if  we  press  down  the  eniis  of  thin  plate  we 
hare  a  rise  in  the  middle.  Now,  this  must  be  a 
gradual  process,  or  the  wood  breaks ;  so  get  a 
cramp  for  each  end.  and  put  a  piece  of  wood  between 
it  and  the  thin  plate  to  prevent  a  dent  or  mark  ;  let 
this  protector  be  as  wide  as  the  plate,  and  screw 
down.  Novelty  shops  sell  mm|«  3d.  each.  Don't 
drop  them,  or  they  will  break  ;  otherwise,  thev  are 
the  very  thing.  Our  people  will  charge  Is.  4d.  for 
steel  that  won't  break,  and  so  i>n.  Gradually  screw 
down  to  half  the  distance,  let  rest  for  five  minutes, 
then  put  the  lot  into  the  kitchen  oven,  leaving  tho 
door  open— a  dyiug-out  tiro  is  the  ts-st ;  leave  it 
half  an  hour,  then  arrew  down  the  plates  close  up. 
Give  it  another  half-hour's  bake,  and  it  is  finished. 
The  soundboard  plates  are  now  bent,  and  never  will 
lie  straight  again  ;  the  wood  is  jMrfectly  dry  ;  glue 
the  middle  edgea  together,  clamp  on  a  board  with 
sidepieces  and  wedges,  and  vou  have  made  a. sound- 
board with  a  good  curve  and  finish  with  a  minimum 
of  time  and  aire. 

Now,  I  have  given  thick  proportions.  Jin.  in  the 
middle,  because  I  want  the  natural  spring  to 
that  extent  iu  fashioning.  This  will  nave 
to  be  scraped  with  sharp  edge  down  to 
in  tho  middle,  and  I  in  n  valley  all  round 
the  edge,  or  ratlier  lin.  from  the  edge ;  the  actual 
edge  can  be  done  with  a  wood- file :  to  obviate  the 
trouble  of  scraping  towards  the  edges,  m<»t  of  this 
can  be  planed  off  at  tirst  before  bending,  making  a 
feather-edged  plate,  but  don't  take  off  too  much  ; 
mark  out  position  of  /  holes,  and  cut  half-way 
through  with  a  very  thin  pointed  lancet  kind  of 
knife,  not  quite  through  yet.  Remember  these  / 
holes  are  the  lips  of  utterance  ;  endeavour,  then,  to 
sha|ie  them,  like  lit*,  thicker  in  the  middle  anil 
thinner  at  the  round  holes,  with  a  projecting  twist 
in  and  out  through  the  whole  thuye :  scrape  the 
soundboard  ho  that  the  middle  |airt  Khali  lie  a  lip 
to  overlook  the  under  or  opposite  edge  towarvls  the 
rib.  This  is  the  thing  that  bothers  makers,  anil  is 
something  like  making  or  voicing  an  organ-pipe. 
You  may  do  it  right ;  but  I  won't  discourage  you. 
It  appears,  however,  that  Slrad.  made  very  few- 
good  instruments,  and  they  can't  Is-  had  for  30s., 
as  per  advertisement.  Tile  higher  you  make  the 
belly,  the  better  chance  you  have  with  tho  /holes, 
liecaiise  the  transversal  vibrations  have  a  greater 
hold  ou  them,  irrespective  of  the  souudpost.  It  is 
just  at  this  point  that  our  new  departure  takes 
plaee,  and  it  is  ojs-n  to  all  to  simplify  the  violin  in 
the  direction  of  lifting  the  middle  of  the  sound- 
board higher  and  higher,  bringing  the  J  holes  nearer 
,  so  as  to  make  them  act  'together,  and 
controlling  each  other.  1 
*  "ids  iu  the  wav:  but, 
ton.  Flddlor. 


certain  soluble  substance*  can  bo  washed  away 
partially,  after  having  liccu  exposed  to  coloured 
light,  and  I  have  found  that  when,  for  instance, 
exposing  n  sensitive  gelatine  plate  to  several  glass 
plates  of  different  colours,  each  colour-strip  after 
washing  U  distinguished  by  a  certain  thickness  of 
remaining  gelatine. 

Under  the  above  facta  the  problem  would  be  to 
compound  or  produce  a  substance  which  combines 
the  power  of  a  strongly  refracting  crystal  with  the 
sensitiveness  of  a  chrome  gelatine. plate.  By 
extiosing  such  a  plate  to  coloured  light,  and  after- 
wards washing  it,  the  remainder,  when  viewed 
through  a  Nicol's  prism  or  other  |>olari*er,  should 
show  certain  oolou  rs  which  stand  in  certain  relations 
to  the  original  colours  which  acted  on  the  plate. 

Boston,  Mass.  Sept.  28.  T  ' 


weight 
ve  can 


A.  8.  L.'s' 


(20631.]—"  A.  8.  L."  «v*  "the  descending 
weight  can't  do  the  work  of  lifting  the  ciim|nniou 
weight  and  at  the  name  time  baliincing  th- 
at the  opi'nitc  end  of  the  lever "  ;  but 
eliminate  nnv  question  of  Warn  ing  while  the  hel- 
lowsatEishll  ing  itself  (see  p.  112),  by  pressing  a 
[uinst  one  of  the  arms  so  as  to  stop  the  re- 
of  the  machine.  When  the  bellows  at  E 
has  filled  itself,  withrlrnw  the  finger,  and  the  ma- 
chine will  revolve  through  a  quarter  of  the  circle ; 
again  stop  the  revolution,  and  the  prorc**  of  tilling 
will  be  repeated,  and  again  the  machine  will  re- 
volve as  before  after  Is-ing  allowed  to  do  so. 

Same  self-acting  arruli).-ciueiit  could  Is-  applied 
to  stop  the  revolution  at  the  proper  time  instead  of 
the  finger,  so  here  we  have  pcr|ietual  met  ion  with- 
out any  dynamical  complications  !  This,  as 
"  A.  S.  L.  says,  is  absurd  ;  but  where  is  the 
fallacy?  M.I.C.E. 


LOBSTER-TINS  AND  RHEUMATISM 

[20633.]— It  may  interest  some  of  my  fellow- 
readers  to  know  that  lobster  and  other  tins  may  be 
utilised  bv  cutting  them  up  into  socks  to  fit  the  in- 
sole of  boots,  shoes.  Ac.,  and  that  they  are  of  great 
advantage  to  those  who  suffer  from  cold  feet  or 
rheumatism  in  the  feet.  I  do  not  need  them  my- 
self, but  have  made  many  for  others,  and  some  of 
them  say  they  an?  worth  their  weight  in  gold. 
New  tin  may  he  used,  if  preferred. 


ON  THE  POSSIBILITY  OF  RENDERING 
VISIBLE  THE  ORIGINAL  COLOURS  OF 
PHOTOGRAPHED  OBJECTS. 


MINNESOTA  AND  THE  NORTH- WEST 

[20634.1 — Two  days  ago  I  left  Minneapolis  for  a 
journey  into  Dakota  Territory.  I  met  a  young 
Irishman  who  had  just  landed  from  the  old  country. 
A  year  ago  he  asked  a  question  (in  the  columns  of 
the  EXQUSll  MbchaXIC.  to  which  I  replied)  eon- 
ceming  the  chances  for  emigrants.  He  then  entered 
I  into  a  personal  correspondence  with  me,  and  when 
I  was  ui  England  a  few  mouths  ago  he  met  me 
there.  His  mission  out  in  the  gnat  North-west  is 
farming,  and  he  realises  that  it  will  be  his  own 
fault  if,  in  the  course  of  a  few  years,  he  is  not  n 
comparatively  rich  man.  I  have  seen  so  much 
during  the  six  weeks  I  have  lived  in  Minnesota,  and 
am  seeing  so  much  now  I  am  in  Ihakota,  that  I 
venture  to  state  some  facts  concerning  this  wonder- 
ful country  for  tho  benefit  of  the  readers  of  the 
Esousit  Mkciianic.  Before  going  further,  allow  me 
to  say  tluit  I  have  no  purpose  to  serve  by  exaggera- 
tion, awl  I  shall  not  exaggerate.  Every  word  I 
write  mav  be  implicitly  believed.  So  much  is  pub- 
lished in  England  by  railway  agents  and  speculators 
concerning  certain  sections  of  this  country  which  is 
false,  that  scepticism  on  the  part  of  my  readers 
might  Ih;  pardoned  did  they  not  luive  my  assurance 
that  from  me  thev  will  get  no  district  puffs  or 
over-colouring.  All  the  interest  I  have  in  the 
North-west  lie*  in  a  couple  of  building  plots  in 
Minneapolis,  and  I  fear  that  the  utmost  I  might 
say  about  the  city  in  English  newspapers  would 
not  add  to  their  value. 

Minnesota  is  la-st  known  for  its  fine  flour  and 
wheat.  St.  Paul,  the  State  capital,  is  the  city  con- 
cerning which  the  most  is  heard  in  England.  It 
has  a  imputation  of  75,600  jwople,  and  is  one  of  the 
liveliest  cities  ou  the  continent.  Minneapolis,  which 
is  11  miles  further  west,  has  a  population  of  B0,00O, 
and  is  growing  more  ra|»idly  than  its  sister  city. 
Minneapolis  is  the  greatest  manufacturing  centre  of 
the  two,  and  has  grown  up  in  half  the  time  St. 
Paul  lias.  The  Mississippi  river  lias  a  fall  of 
soft,  at  Minneapolis,  and  the  volume  of  water 
is  immense.  Flour-mills  (one  of  which  turns 
out  .1,000  barrels  of  flour  |*r  day)  abound,  as 
do  sawing-mflU,  all  turned  by  water  power.  The 
city  is  lighted  by  electric  light,  which  isalso  produced 
by  water  power.  And  yet,  notwithstanding  that 
hundreds  of  thousands  of  horse-power  are  being 
used,  there  is  apparently  as  much  water  going  to 
waste  as  Is-fore  any  mills  were  erected.  Siting 
that  steam  is  expensive,  owing  to  the  high  price  of 
coal,  a  great  future  may  lie  said  to  lie  before  Min- 
neapolis. Common  lalsmrer*  have  tiodifficulty  in  get- 
ting work  at  wages  ranging  from  Us.  to  Sa.  per  day. 
Of  course,  board  and  the  general  necessaries  of  life  are 
corrcspmdingly  high ;  hut  they  are  sufficiently 
reasonable  in  price  to  allow  a  labourer  who  lias  the 
faculty  of  saving,  coupled  with  experience  in 
mannicmeut  of  household  matters,  to  save  money. 
If  he  lias  a  careful  wife,  he  is  more  likely  to  save 
than  if  he  is  single. 

What  shall  lie  said  of  the  chances  which  prevail 
out  here  for  meeluuiics Simply  this-  if  u  man  has 
any  ordinary  skill,  he  can  cum  wages  which,  if 
named,  wilf  seem  almost  fabulous  to  an  English- 
man. If  he  is  exceptionally  skilful,  he  will  Itavo  no 
difficulty  in  making  rapid  progress  towards  pro- 
'  ettndthci 


I  specify.  Men  of  value  find  their  own  level  very  quicklv 

"    re  Ih-  belongs.  If 
his  knowledge         capacities  should  secure  him 


this  country.    A  man  g>-ts  where 

J!0632.] — As  accumulation  of  minor  facta  often  ' 
tes  possible  the  accomplishment  of  more  im-  ,  , 
portent  results,  and  under  this  impression  the  J  three  years  past  I  have,  when  wntiiigm-r ■isionallvtn 
following  idea  is  submitted  to  the  experimenter  and  the  "E.  M.,  '  urged  my  readers  who  have  thought  of 
the  physicist.  coming  to  this  country  to  come  out  West.  I  did  this 

We  know   that  if  a  pencil  of  polarised  light   More  I  had  travelled**)  miles  west  of  New  York 
tnVMM's  a  thin  Him  of  n  double-refracting  crv-t.il.  !  <  'itv.    Now  that  I  am  1,7"0  mil»s  away  from  th« 
ar  which  an-  different  according  Atlautic  Coast  I  repeat  the  advice-,  only  with  much 
the  Mini.    Wu  also  know  that   more  cmpliasis. 


What  would  my  reader  say  if  ho  were  to  see  on 
his  travels  a  hill  of  water  ':"  He  would  gaze  on  it 
and  wonder  why  it  did  not  disperse  and  run  down 
hill.  The  same"  when  I  look  at  the  thousands  of 
men  and  women  in  the  east  of  this  country —in  New 
York.  Philadelphia,  Brooklyn,  Boston,  and  all 
through  the  New  England'  States—  needing  re- 
munerative employment.  Hut  when  I  go  to 
England,  the  sight  is  all  the  more  aggravated, 
while  here,  if  a  man  can  work,  no  matter  at  what, 
he  can  find  it  to  do.  It  is  almost  as  difficult  to  go 
without  work  here  as  to  get  it  in  England.  Every- 
man seems  to  be  full  of  the  working  spirit.  He  is 
full  of  a  pasiouate  earnestness  to  do  something — 
anything  to  make  money. 

1  am  writing  this  in  Fargo.  Dakota.  It  is  a  city 
of  8,000  people.  Everything  is  dear  because  of  the 
great  cost  of  labour.  The  hotel  at  which  I  am 
staying  charges  12a.  6d.  a  day  for  food  and  room  — 
this  latter  1  am  sharing  with  a  friend.  Electric 
lights  are  flaring  in  every  street ;  telephone  bells 
are  to  lie  heard  in  nearly  every  office  ;  tramways 
run  all  over  the  city  ;  two  daily  papers  are  telling 
the  people  tho  news  of  the  day  ;  everybody  makes 
money  ;  Hotels  are  all  full ;  and,  speaking  roughly, 
there  is  hotel  accommodation  for  2,000  people  ;  two 
railroads  run  into  the  plaee  :  servant  girls  can  earn 
from  16s.  to  90s.  a  week,  besides,  of  course,  board 
and  lodging. 

And  why  all  this  ?  Is  this  state  of  things  peculUr 
to  Fargo,  or  is  it  to  lie  seen  in  other  cities  r  Let 
me  answer  the  first  Question  first.  All  around  this 
city  is  a  country,  with  soil  so  fertile,  that  if  I  were 
to  repeat  facts  cones-ruing  it,  I  should  be  nut  down 
as  a  hatchet -thrower.  The  yield  of  wheat  and 
other  grains  is  so  enormous,  and  the  cost  of 
producing  them  so  small,  that  every  fanner 
gets  rich  and  spends  money  freely.  Wheu  a  kernel 
of  wheat  is  sown  it  acts  in  an  amazing  fashion. 
Only  to-day,  I  saw  Mi  stalks  of  wheat,  an  ear  on 
cacti  stalk, 'that  had  grown  from  one  kernel.  That 
is  a  stupendous  fact.  The  soil  is  so  rich  anil  so 
deep  that  wheat  may  be  grown  upon  it,  year  after 
year,  without  manure.  Its  good  qualities  are, 
iip|strently,  exhaustless.  That  is  why  we  have  so 
much  prosperity  here.  Farmers  have  plenty  of 
money,  ami  they  sjs-ud  it  f reelv. 

Now  for  the  second  question.  My  reply  to  it  is 
tliat  there  are  hundred*  of  such  places  as  Fargo 
scattered  over  the  North-west.  Further  along  on 
the  Northern  Pacific  Railroad  are  Bismarck,  M.in- 
den,  Jamestown.  Mile*  City,  and  Billings  all 
growingplaces,  surrouiidi-d  with  just  such  couditoDj 
of  prosperity.  I  cannot  but  grieve  that  to-<lay  there 
are  millions  of  pounds  sterling  lying  in  England  at 
3  per  cent,  interest,  whereas,  thev  might  as  well 
and  safely  realise  10  per  cent,  up  here.  If  you  have 
any  money,  you  can  get  H  to  10  per  cent,  on  mort- 
gages as  safe  as  are  ever  offered  anywhere.  On  the 
other  luuid.  if  you  go  into  real  estate  investment, 
there  is  no  reason  why  you  should  not  make  from 
50  to  200  jicr  cent.  t«-r  annum. 

In  the  En-hush  Mechanic  1  'iaTr  attempted  nt 
different  times  to  dissuade  intending  emigrants  from 
going  to  Texas,  My  last  article  oil  the  subject 
found  it*  way  to  the  office  of  the  Han*t/M  (Texo*) 
/IVri/y  7W,  and  in  a  fiery  article  I  got  such  a 
dressing  down  as  rarely  fulls'to  the  lot  of  mortals. 
I  was  railed  "  a  damnable  liar."  and  other  choice 
titles  were  given  me.  the  editor  winding  up  in  this 
fashion  : — "  If  this  humbug  ever  comes  to  Texas  wo 
shall  is;  glad  to  head  a  )«irty  to  wash  his  dirty  car- 
case in  the  Buffalo  bavou."  This  article  of  atiuvi 
was  written  at  the  instigation  of  a  "Doctor"  of 
London  a  man  who  has  an  interest  in  Texas— at 
least,  so  the  editor  assured  his  readers.  Texas  has 
an  enormous  capacity  for  raising  cotton,  and  for 
grazing ;  but  it  is  partly  Iscause  such  sca|*>gracvs 
and  revolver- users  as  the  Houston  editor  infest  the 
State  that  I  advise  my  friemls  to  keep  clear  of  it. 
Then.  too.  it*  mils-arable  heat  in  the  summer  time, 
ami  its  generally  unhealthy  climate  arc  murderous. 
Kansas  and  Missouri  are  not  as  lawless,  and  are  not 
so  hot.  In  Minnesota  and  Dakota  I  have  seen  no 
sign  of  lawlessness.  A  drunken  man  will  not  bv 
seen  from  one  week's  cud  to  another. 

But  what  about  the  winters  iu  the  North-west  ? 
It  i*  true  they  are  cold  judged  by  the  thermon 
but  30  degrees  below  zero  is  easier  to  bear  here  t 
10  degrees  above  zero  in  Knglatid.  Whereas  one 
person  in  every  t2  die  annually  iu  Europe  ;  one  in 
every  HO  in  the  United  States ;  one  in  even-  M  in  the 
Southern  States  (of  which  Texas  is  one)  ;  in  Ih  i 
North -Western  States  one  in  every  120  die  annually. 
That  is  a  remarkable  showing. 

1  feel  1  have  drawn  out  this  letter  toon  inordinate 
length,  but  I  wanted  mj  fellow  -countrymen  to  liave 

authorised  to  srs-ah  My  three  years'  resilience  in 
the  United  States,  coupled  with  extensive  reading, 
travelling,  and  ob-s-rvutiou  in  my  capacity  us  a 
journalist,  have  taught  me  much.  If  iuiv  read  til 
of  the  Exm.isn  M  mi  an  in  desire  to  write  me 
privately,  I  will  endeavour  to  answer  tln-ir  i 
tious.  The  shorter  ainl  moie  practical  the  que 
the  better.  Mr  address  is  P.  O.  Box.  X><>, 
Minneapolis,  Minn.,  U.S.A.  R.  M.  Tuttle. 
l  argo,  Dakota  Territory,  U.S.A., 
S-pt.  I'.nh,  ISS2. 


Uigiti, 


:ed  by  Google 


Oct.  13,  1882. 
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REPLIES  TO  QUERIES. 


•»•  In  their  aiumrt,  Corre$/)«)iite»tt  are  re- 
iptttfulli/  requested  to  mention,  i«  each  imtmiee,  the 
title  and  number  uf  the  query  a*lr<l. 


[29SS4.]— Caledonian  Engines  flT.Q.)— As  I 
promised  sonic  time  ago  to  send  dimensions  of  the 
above  railway's  bogie  express  engines  (12-')- 129  claim) 
I  now  proceed  tn  fulfil  my  promise.  These  engines 
were  built  hv  Ncilson  anil  Co.  in  1877.  to  run 
between  Perth  and  Glasgow.  They  have  occasion- 
ally come  a*  far  south  as  Carlisle,  leaving  at  7.45 
p.iu.  and  returning  north  by  the  down  limited  mail. 
They  are  now  stationed  at  Dundee,  iunl  run  between 
that  place  and  Glasgow  (Buchanan-street) .  They 
have  some  nit  her  fart  running  to  do  between 
Dundee  and  Perth.  The  other  North  main  line 
traffic  is  worked  by  30-41  and  117-122  classes.  The 
following  are  some  of  the  dimensions  of  the  bogies. 
Cylinders,  lNiu.  diameter,  24 in.  stroke ;  coupled 
wheels.  7ft.  lm. :  No.  of  tubes,  1S6;  length  of  do., 
10ft.  <Kn.  ;  diameter  (outs),  1  Jin. ;  weight  41}  tons, 
distributed  an  fallows : 

Tons  ewt.  or. 

On  bogie  wheels   12  17  2 

Driving        „    18    1  2 

Trailing   13  13  2 

Total  weight  41  12  2 

The  30-11  class  have  17in.  cylinders,  24in.  stroke, 
and  7ft.  wheels;  and  same  applies  to  117  claw. 
This  letter  also  replies  to  3024b'  (U.Q.)— CiBsTAnis. 

[46814.1— Caledonian  Engine*.— To  "  R.  N. 
H." — No.  The  arrangement  of  the  wheels  was  nut 
the  same.  The  old  122  class  hail  its  trailing-wheels 
behind  the  firebox,  and  the  modern  631  class  before 
the  firebox,  thui  reducing  the  distance  between 
extreme  centres  t/>  a  minimum.  The  wheel  base  of 
the  old  class  was  13ft.  I  cannot  hetter  describo  the 
modern  six-coupled  engine  than  by  adding  tltat  it 
u  almost  on  exnrt  copy  (though,  of  course,  much 
heavier)  of  the  old  "  Sphyux  cuius  on  the  M.S.L. 
Ry.,  and  with  whose  outlines  ••  R.  N.  H."  is  no 
doubt  familiar.  Tho  "  Sphyux,"  bowover,  I  will 
venture  to  say,  had  a  greater  distance  between  the 
leading  and  driving  wheels  than  in  the  case  uf  the 
Caledonian  engine. — L'abhtaiib. 

[47239.]  —  Vegetarianism.  -I  do  not  know 
whether  there  :s  any  special  reason  for  making 
statements  which  are'  not  facts  under  the  head  o? 
vegetarianism  ;  but  it  is  unfortunate  that  those 
who  pose  as  its  prophet*  are  given  to  that  failing. 
I  may  say  some  thing  of  the  big  guns  soon  ;  but  ut 
prcaeat  I  want  to  knock  down  something  that 
»pi>eared  on  p.  l",0.  Tho  sea-captain  who  "  proved  " 
that  tinned  vegetables  were  "not  of  the  least  use 
as  ship-stores  "  must,  unquestionably,  have  been  a 
chip  of  the  old  junk,  and  his  opinion  may  lie 
allowed  to  pes*  us  rather  too-too  ;  but  when  "  11, 
O'B."  says  that  g 
ing-housfs  an 

nourishing,  ote  is  compelled  to  ask  what  next ':  I 
suppose  every  one  knows  that  peas  from  the  green  - 
'  i  are  nicer  than  those  in  the  tins,  just  as  those 


*  us  rather  too-too  ;  but  when  "  11, 
it  green  peas  served  in  London  eat- 
really  "111111*11,"  and,  there/ore,  not 


gathered  are  Is-ttcr  than  the  market -sweated 
peas :  but  realty  one  must  ask  what  has  become  of 
their  nutritious  prorwrtics  that  they  are  condemned 
in  this  style  f  If  tinned  peas  are  not  nourishing,  I 
suppose  split  peas  arc  worse  than  useless.  The 


brewer  in  Ixineiishiro  probably  spoke  of  his  owu 
product,  and  was  just  as  wise  as  those  who  "  stand 
aghast  at  the  waste  of  valuable  food  at  Billings- 
gate." "  H.  O'B."  would  do  well  to  start  to  prove 
the  •'waste,"  which  may  be  possible,  but  certainly 
it  will  be  impossible  for  anyone  to  substanti- 
ate that  peculiar  dictum  about  white  tish  sun- 
plying  uutriroent  sjs-eially  to  tho  brain 
and  nervous  system.  What,  in  tlie  name  of 
common  sense,  does  white  fish  contain  that  is  not 
found  in  other  fish  t  and  whatever  it  is,  by  what 
means  does  it  specially  supply  tliu  "  brain  aiid  ner- 
vous system  "  r  I  supixsse  we  have  here  a  resuscita- 
bou  o?  the  exploded  nonsense  about  phosphorus, 
which,  if  true,  would  involve  the  eating  of  mackerel 
and  salmon  in  preference  to  white  Hah,  and  salmon 
roc  in  prefereui'e  to  either.  The  real  reason  why 
white  tb>h  are  recommended  is,  that  they  are  more 
digestible  as  a  rule  than  the  oily  fish  ;  but  eels  are 
white,  and  yet  remarkably  oily.  Why  not  recommend 
sheep's  brains  as  "  just  the*  very,  very  nutriment 
for  tooling  and  over-worked  men  and  women"  'f  I 
suppose  because  that  would  be  outside  the  pale  of 
eevetarianisni.  while  eggs,  milk,  and  fish  (white 
fish,  mark  you  !),  are  akin  to  vegetables,  (mn  other 
argument  I  note — that  about  a  man's  teeth.  How 
long-lirwl  these  errors  are!  What  does  it  matter 
about  a  nusn's  teeth  not  licing  capublc  of  tearing 
tl«  «\.  wis  n  tie  if  T  Li  that  thev  ore  quib  cu|ui1i|e 
of  masticating  it,  awl  his  stomach  digests  it  as  easily 
as  it  dues  anything  else  1-  Can't  these  vegetarians 
•co  that  man  i-  capable  of  living  on  either  kind  of 
food,  ami  sa!  least  bv  so  inuih  «i 
"ther  animal;  Nvx, 


superior  to  any 


U7684.]- Tin-Plate  Working-.— As  a  tinman, 
I  should  require,  to  make  canisters,  a  pair  of  stock 
shears,  pair  of  rollers,  folding  machine,  a  jinny, 
and  large  mandrel.  I  X  charcoal  is  the  best  stuff  to 
use,  but  coke  is  the  chea|Msst.  I  would  advise  you 
to  learn  to  take  up  bottoms  with  the  bottomihg- 
stake  before  using  the  jinny.  For  prices,  get  a  list 
from  some  shop.— T.  P.  W. 

[47728.]— Tin-Plate   Working-.— To  make  a 

wnter-can  spout  wo  turn  a  piece  of  tin  about  the 
size  required,  and  then  pare  it  to  fit  the  body  with 
a  pair  of  circular  snips.  If  this  is  not  sufficient  for 
"  Tiro  Timnum."  if  he  publishes  his  address  and 
the  size  he  requires,  I  will  send  him  the  pattern  he 
requires  on  paper.—  A  Tnt-PtjUT.  WowtEB. 

[47732-1— Coil  for  Lighting  Gas  by  Elec- 
tricity. To  "Siuzia."— I  am  much  obliged  to 
Mr.  Sprague  for  his  kindness,  but  fear  ho  mis- 
apprehends my  query.  If  he  will  look  at  the  query 
again  (No.  9W.  p.  657),  1  think  he  will  agree  with 
me  that  an  ordinary  induction  coil  could  not  bo 
used.  The  svsteui  1  mentioned  has  tieen  a  long 
time  in  use  m  this  country  (U.S.)  for  dwelling- 
houses,  as  well  as  hotel*  and  large  buildings 
generally,  and  was  introduced  to  allow  the  use  of 
open-circuit  batteries  like  the  Leclanche,  which 
rapidly  ran  down  on  a  closed  circuit.  I  am  entirely 
familiar  with  the  throrv  of  the  old  method,  where 
a  powerful  closed  circuit  battery  (Bunseu  or 
gravity)  i«  used,  its  current  turned  into  the 
"  primary "  of  an  induction  coil,  and  the 
''secondary"  opened  and  shut  by  hand  at  the 
battery,  causing  a  series  of  sparks  to  leap  over  the 
gas-jets,  many  of  which  may  bo  lighted  in  the 
same  moment.  What  I  mean  is  totally  different. 
We  have  in  tho  new  system: — 1.  An  open-circuit 
buttery,  used  also  for  bells  anil  burglar-alarms, 
and  running  for  years  {n«r)ui|»)  without  attention. 
2.  A  helix  of  wire,  not  always  very  fine,  length  and 
method  of  winding  at  present  unkriown  to  me,  and 
which  I  desire  to  find  out.  3.  One  terminal  of 
battery  goes  to  gas-pipe,  the  other  terminal  to  one 
end  of  the  coil  wire,  whose  other  end  is  joined  to 
insulated  wires  that  divide  and  sulshvide  till  a 
branch  runs  up  the  side  of  each  gaa-bumer,  but 
can-fully  insulated  therefrom,  A  metal  point, 
usuallv  a  brass  win*,  projects  from  the  gas-burner, 
being  in  electrical  contact  with  the  gas -pipe.  4. 
Kneh  has  its  own  cock,  which,  when  turned  on, 
causes  the  two  electric  terminals  at  the  burner  to 
come  into  contact  and  then  to  separate,  a  small 
spark  passing  on  making  circuit,  and  a  much 
larger  one  on  breaking  it,  which  latter  lights  the 
gas.  As  Mr.  Sprague  will  now  see,  there  is  no 
current  in  coil  till  gas  is  turned  on  at  burner,  the 
current  ceasing  as  soon  ns  gas  is  turned  on  ;  hence, 
the  possibility  of  using  such  a  luittery  us  the 
Leclanche.  Mr.  S.  will  also  see  that  an  ordinary 
induction  coil  could  not  lie  used  without  putting 
primary  and  secondary  into  one  circuit,  in  which 
case  I  doubt  its  efficiency.  Can  Mr.  Sprague  sug- 
gest a  suitable  helix  to  <lo  the  work,  and  wilt  Mr. 
Lancaster  idso  attack  the  problem  V  Allow  me  to 
soy  that  this  method  is  valuable,  in  tliat  it  lessens 
firc-ri»ks,  as  no  matches  are  needed  out  of  tho 
kitchen,  and  hence  our  large  hotels  favour  it. 
At  the  celebrated  "Hotel  Brighton,"  at  thu 
famous  wotcring  place.  Coney  Island,  the  system  is 
used,  there  licing  atsiut  1 . T* *l *  gas  jets  lighted,  each 
sojiaratily  as  needed. — Rot  yr.  Prxs,  Sovza  jb 
.Sins. 

ri77M.l-CaUract.-Ea.ting  Salt,  and  the 
Effect  of  so  doing  on  Btan  and  the  Lower 
Animals.— Whoever  judged  by  the  effect  on  dogs 
of  what  would  lie  the  effect  of  salt  on  human  beings 
must  have  l»»eu  n  very  unreasoning  Iseirig.  There 
is  not  tha  least  reason  to  suppose  that  the  effect 
would  be  the  same  in  tho  two  cases,  I  do  not  fancy  a 
diet  of  thistles  with  lumps  of  rock-salt  would  Is* 
beneficial  to  man,  but  donkeys  certainly  thrive  on 
both.  It  is  a  well-known  fact  that  to  experiment 
on  animals  with  drugs  for  the  purpose  of  ascertain- 
ing their  effect  is  futile  and  utterly  useless  ;  the 
action  being  different  on  nctirly  all.  Tobacco  is 
harmless  to  a  goat,  larhesis  (rattlesnake)  to  a  pig, 
strychnine  to  the  toucan,  and  belladonna  (deadly 
nightshade)  toa  rabbit :  but  all  t  lieee  are  deadly  poisons 
to  num.  I  do  not  know  whether  salt  (chloride  of 
sodium)  Is-  good  or  luid ;  but,  as  u  fact,  I  do  not  eat 
more  than  a  teaspoonful  in  a  year,  and  am  very 
healthy.  I  have  often  noticed  that  persons  who 
are  fond  of  snlt  an;  generally  unhealthy  or  lialf-de- 
veloped,  but  I  do  not  know  whether  that  is  the 
cause  or  the  effect. — Muhanu. 

[47771.]-  Dead  Black  for  Brass.  AgCyKCy 
is  cyanide  of  silver  and  potash.  The  articles  would 
have  to  bo  plated,  though  it  would  not  cost  much, 
because  they  only  require  a  "  blush "  of  silver. 
But,  since  writing  your  first  query,  you  say  the 
articles  are  soft  soldered,  so,  if  you  follow  this 
process,  you  must  either  enp|*.x  tbcm  (sec  answer 
ISlltS)  or  use  an  intense  current.  But,  perhaps, 
this  will  give  too  much  trouble,  or  cost  too  much  : 
however,  if  the  articles,  are  worth  the  trouble,  I 
am  confident  this  will  give  u  .satisfactory  result.  - 
tl  tXB&MtXMS  YVkiout. 

[I7S03.;- Third  Grade  Art. -To  "L."-You 


cannot  get  a  third-grade  prize  unless  you  are  a  stu- 
dent of  some  school  of  art ;  but  you  can  get  the 
first  put  of  the  "  Art  Teacher's  Certificate."  which 
includes  several  third-grade  subjects.  The  work 
for  tho  certificate  cuu  be  done  at  home.  You  ought 
to  buy  two  mists,  viz.,  "Madeleine"  and  "  Ejgg 
Plant,"  as  the  first  is  required  to  be  drawn  in 
pencil,  the  second  shaded  in  chalk,  neither  of  them 
easy,  although  they  suund  simple.  A  group  of  models 
sliuded  in  sepia  is  also  required,  imperial  size.  The 
casts  are  not  expensive.  If  you  want  to  know 
anything  more  I  can  assist  you  in,  write  again.— 
C.  J.  R.,  Yeutuor. 

[4780S.]—  Telephone.—  To  Mb.  Lancaster. — 
Having  waited  for  your  reply  to  rhy  query,  I  have 
since  taken  my  telephone  to  pieces  and  tried  the 
magnets  which  are  made  out  of  |in.  round  cast 
steel,  and  they  will  only  lift  half  on  ounce  of  iron 
each  ;  and  I  have  turned  two  hard  wood  reels,  and 
wound  them  with  half  an  ounce  of  36  silk-covered 
wire,  and  tried  them  again,  and  still  they  will  not 
speak.  The  discs  seem  all  right,  and  the  connec- 
tions are  clean  :  the  magnets  are  driven  tight  into 
the  wood,  and  tho  wires  are  brought  out  to  brass 
posts,  fastened  with  iron  screws.  Will  you  please 
to  say  if  1  have  got  enough  wire  on  the  reels,  and  if 
I  wound  the  two  half -ounces  on  one  reel,  and 
brought  the  four  wire*  to  the  binding  screws,  would 
it  make  them  any  better  '<  and  on  the  other  wind 
three-quarters  of  an  ounce,  and  would  one  6 in. 
Leclanche  cell  work  them  Tf  Sorry  that  I  am  giving 
you  so  much 

to  conquer  the  mystery.— W.  H.,  Liverpool. 

[478ofl.] -Preserving-  Meat.-  Tho  jirooees  has 
been  frequently  described.  Tho  meat  is  packed  in 
tins  in  any  size  joints  they  will  hold  and  the  lids 
soldered  on.  The  lids  have  a  smalt  hole  left  in  the 
centre,  under  which  is  a  little  flap  to  prevent  solder 
falling  through.  The  tins  are  placed  in  a  bath  of 
chloride  of  calcium  or  a  strong  brine,  which 
is  raised  to  the  boiling  point  (some  degrees  above 
that  of  water),  and  when  the  meat  has  been  suffi- 


ciently cooked  a  drop  of  solder  is  placed  over  tho 
hole,  which  hermetically  seals  tlie  tins.  Chi  cooling 
the  heads  of  the  tins  bulge  inwards,  which  is  proof 
that  the 
T.  P. 

[47871.]— Power  for  Churning  — If  "  Yokel " 
has  a  tower  of  sufficient  height,  he  can,  of  course, 
get  power  by  winibng  up  u  weight ;  but  if  it  is 
wanted  for  more  than  a  few  minutes,  the  weight 
must  lie  suspended  from  blocks  with  several  sheaves, 
and  connected  to  the  roochine  by  gearing,  which 
would  inlnsliiee  so  much  friction  tliat  it  would  have 
to  he  very  heavy  indeed  to  yield  even  a  half  man- 
power for  an  hour.— Kssaii. 

[47872.1-  Boiler. -If  the  tube-plate  is  ] 
"  and  the  tubus  } 


m.t 


[47*79.] -SUversmith's  Work.- First  of  all 

the  articles  are  either  stamped  up,  rolled,  or  have 
solid  half-beails  put  on  them  ;  they  are  then  finished 
in  the  ordinary  way,  either  scratch bnishcd  or 
|«oliahed  bright, 'and  then  faceted.  According  to  the 
sine  of  yniir  facet  you  want  your  tools  made.  Talc.' 
a  piece  of  iron  wire,  Mpiare  and  file  at  one  end 
with  u  "  three-square, "  or  fquare  with  one  edge 
downwanls  till  you  have  a  slot  thus  ;  after  which 


VI 


it  must  Is!  polished  with  cmoiy.  hardemd. 
polished  in  the  slot  with  finer  emery,  and  fin' 
on  tho  hi  tho  (leather  bull)  ;  the  articles  are 
placed  on  a  picee  of  hardwood,  the  tool  held  on  one 
of  the  beads  and  hit  hard  with  a  hammer,  that  puts 
two  facet*  on,  turn  it  half-round,  and  hammer 
again,  and  so  on.  We  generally  put  8  facets  on  the 
large  beads  and  4  on  the  smaller  ones ;  however, 
that  is  a  matter  of  taste.  As  for  its  being  "the 
new  style  of  ornamentation,"  I  must  differ.  It  was 
in  great  vogue  eight  years  ago.— GlliI>I.L5T0.Nls 
WmoitT. 

[47H!«>.]- Ladder.— To  prevent  the  ladder  from 
twisting,  "  Steeple  Jack  "  ran  tekc  off  tho  one  side 
and  put  it  on  the  reverse  way  -i.e.,  so  that  if  cut 
from  a  round  pole  the  two  round  sides  will  face  the 
same  way,  D— D.  A  [tolo  which  is  twisted  in  grow- 
ing will  continue  to  twist  in  seasoning,  but  by  re- 
versing the  one  half,  the  twist  of  one  half  counter- 
acts tlmt  of  the  other.  This  is  sometimes  done  in 
making  ladders  from  home-grown  poles.-  Mos. 

(47010.]— Midland  Engines.— A  few  errors 
have  crept  into  the  interesting  lists  of  engines  f  ur- 
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letter,  p.  95,  omits  to  mentio 
15.2,  which  are  all  of  tlx-  890  claw ; 
hand,  he  include  No.  I'22,  which  does  no 
to  it.  With  regard  to  the  question  of  "I 
tint  Midland  Company  hos  37  bogie  tank 


ii]«ny 

fitted  with  steam -brakes 


nislied  by  your  correspondent*  "Meteor"  ami 
"  Camomile."  which  require  correction.  Engines 
No..  165  and  166  art  of  the  800  class,  both  being 
built  nt  Dcrhy  in  1870 ;  they  should,  therefore,  Isj 
added  to  the  list  given.  "Camomile,"  in  his 
iNos.  78,  13"2,  151,  and 
on  the  otlier 
belong 
brakes,'' 
engine*, 

upon  the  coupled  wheels, 
also  with  the  necessary  ejectors  and  pipes  for 
working  Smith's  vacuum  upon  the  1 1 6  carriage*, 
which  axe  fitted  to  work  trains  over  the  Metropolitan 
and  London,  Chatham  and  Dover  Railways  to  and 
from  Kentish  Town,  .v.c.  A  difference  of  opinion 
am*-ant  to  exist  as  to  the  sue  of  cylinders  of  the  800 
class.  The  whole  of  the  800  design  have  been 
ordered  to  bo  "  rebuilt,"  and  with  two  or  throe 
exceptions  the  work  is  complete.  The  new  cylinders 
are  all  18in.  diameter,  but  there  is  u  difference  in 
the  length  of  stroke.  Those  rebuilt  daring  the  year 
1877  had  the  ttraku  leugthrntd  to  2tiin.,  ami  their 


are  as  follows:— 800,  804,  805,  807,  811, 
813,  814.  816.  818,  819;  all  tho  others,  which  were 
"  rebuilt "  either  before  or  sin™,  have  the  stroke 
still  of  the  original  length,  namely,  24in.  Of 
course,  the  abovo  ten  engines  which  have  tho  "  'Join, 
stroke  "  are  much  mure  jsiwerful,  and  have  a  gri  -it 
advantage  when  ascending  an  incline  with  a  heavy 
train  ;  but  the  trouble  and  expense  of  lengthening 
the  "stroke"  was  considered  tube  such  a  serious 
item  that  the  locomotive  officials  decided  nearly  five 
years  ago  that  the  "advantage  was  not  worth  tho 
cost."  The  engines  now  numbered  101  to  110  were 
built  at  Derby  in  lh",  and  originally  numbered 
from  1.347  to  "1,356.— CUdODn  E.  STtuhrox. 

[479211  -Magic-Lantern.  To  Mb.  Lancas- 
tek. — Thanks  for  reply.  Willyou  ph  ase  give  par- 
ticulars for  a  good  achromatic  front  *  I  want  a 
large  field  with  gin  si  dvliuitiuu.— 1'oOC  Amatixii 
fll  lsW(S|p-|UH 

[47935.]— Ventilation  of  Room. —  I  do  not 
know  if  my  answer  will  he  in  time  to  be  of  any  use 
to  you,  but  the  plan  we  have  adopted,  after  tryiug 
many  methods,  is  as  follows:— I irst  provide  suffi- 
cient outlet,  or,  in  other  words,  see  that  your  per- 
forated ornament  lias  coiumuniuitiou  with  the  out- 
side :  next,  in  most  couveuieni  part  of  room,  cut  u 
hole  through  the  wall  to  the  outside,  tho  bottom  of 
hole  tu  be  level  with  top  of  flour,  all  the  Is-tler  if 
it  dips  towards  the  ou'.  i.lo:  build  a  grating  in 
Hush  with  outer  sddo  of  wall — it  should  be  about 
12ui.  suuare  ;  then  tin.  a  wood  tulie  against  the  wall 
on  inside,  having  a  capacity  of  12in.  wide  by  bin. 
deep;  enrrj-  it  up  the  wall  about  5ft.  from  "floor, 
and  insert  near  the  top  a  piece  of  |s'rfunitod  zinc, 
and  your  ventilation  will  be  complete.  Of  course  it 
can  be  made  as  ornamental  as  you  like,  and  a  cover 
titled  to  top  to  shut  if  required.  We  have  them  in 
both  day  and  bodr.>om>i.  containing  from  thirty  to 
eighty  people,  and  find  tiiciu  a  perfect  success. — 

(47972.]—  Metal  Work  —  Ekrata.  —  For  the 

word  "making"  rati  "matting:"  for  "circular, 
and  trinnguUr,"  rea  l  "cireiilor,  triangular,  or 
star-shaped  "  :  for  "  burni-liid  "  read  "  hutshed  "  ; 
for  "speaking"  read  "operating."  —  A.  Fkax- 

[48014.]— Lantern-Slides.— The  l»>st  colour  for 
bright  yellow  is  Italian  pink  :  for  orange,  first  a 
wash  of  Italian  p'rik,  anil  after  allowing  to  dry. 
lightly  wa-di  over  with  crimson  lake,  Fur  bright 
scarlet  use  a  strong  wash  of  crimson  lake.  Where 
a  density  of  colour  is  required,  use  a  oout  of  copal 
varnish 'first.  I  would  recommend  painting  of 
slides  entirely  in  oil.  If  using  water-colours  it 
would  be  necessary  to  coat  with  tr.ueqje.reut  varnish 
after  the  first  colour,  as  you  would  not  be  able  to 
use  your  second  colour  without  washing  up  tlie 
first*  To  moisten  water-colours  when  gone  hard, 
us.-  water  and  just  a  suspicion  of  honey.  I  think  os 
brilliant  an  effect  may  lie  produced  with  water- 
colour  as  oil ;  but  water  is  not  so  satisfactory,  hav- 
ing a  tendency  to  crack.  One  method  used  us  a 
means  to  prevent  cracking  is,  after  drawing  your 
outline  on  the  glass  luth  Indian  ink,  to  coat  the 
plate  with  trausisuvut  varnish  in  the  same  manner 
as  a  photographer  ivats  his  plates :  Work  on  the 
varnish,  and  having  finished,  coat  again,  bo  that 
four  colours  arc  between  two  coats  of  varnish. 
Mewrs.  Barnard  and  Sou  publish  a  liaudy  little 
book  upon  slide  juiutitig  (price  Is.,  I  think)'.  They 
also  supply  for  22s.  a  case  containing  ten  moist 
water-colours,  and  requisites  for  sliile-|iainting. 
In  skilful  hands,  all  the  colours  required  arc  Italian 
pink,  mw  sienna,  bunit  sienna,  crimson  hike,  burnt 
unit-  r.  Chinese  blue,  and  burnt  lamp  black.— A. 

Human. 

[4S021.]  -  Electro-plating- -I"  "  B.  A.  J." 
sure  he  has  no  gnats  on  the  parts  mimed.  Try 
scratch-brushing  all  ovi  r.  and  then 


necessary,  Die  soil  or  rubbish  to  tho  depth  of  6in., 
and  make  up  with  broken  bricks  and  stones  3in., 
and  boot  them  well  down  so  as  to  prevent  sinking  ; 
ho  may  now  mix  five  parts  of  gravel  and  one  of 
cement  for  blinding — this  prevents  shrinkage  and 
cracks  when  finished .  The  simplest  way  now  is  to 
lay  two  narrow  screeds  along  the  floor,  which  will 
bo  divided  into  three  equal  parts.  After  they  arc 
hard  enough,  but  not  set ;  he  may  now  make  up 
two  and  a  half  isirts  of  flue  gravel,  to  one  part  of 
cement,  and  rule  across  doth  screeds,  which  arc.  of 
oo arse,  levelled  when  laid  down ;  he  may  take 
down  the  two  sidi-s  first  and  finish  before  fining  in 
tho  centre,  by  polishing  with  trowel  when  firm 
enough,  without  making  holes.  Brickdust,  line 
grave),  or  ground  granite,  will  do  for  finishing  coat. 
— Auld  Hkikik. 

[48025.] — To  Sr.  Parkinson. — The  grooving 
for  dork  slide  will  do,  as  described  by  me  in 
"Amateur  Work."  If  tho  camera  is  required  for 


give  a  pre- 
paratory in  a  solution  of  peurlash  (potassium  car- 
bonate) before  putting  tn  copper  solution.  See 
answer  to  481  IS.— Guuji_kstosi!  Wnjarrr. 

[48022.1  —Concrete. — After  H.  Stephenson  has 
removed  board-floors,  he  may  now  tako  out,  if 


outdoor  work,  of  course  tho  object  is  to  get  rid  of 
all  bulk  and  weight  not  absolutely  necessary.  The 
same  width  will  do,  but  make  it  gin.  thick :  follow 


my  articles  as  they  ap|jear,  and  you  will  have  no 
difficulty,  if  you  can  use  a  few  tools.  The  next  will 
uppeor  in  November  issue.  If  you  should  find  any 
difficulty  in  any  part,  I  shall  be  pleased  to  help  you. 


silk  insulation :  M  jurate  every  layer  with  the 
pnrafnu  wax  and  resin.  When  you  have  on  about 
twelve  layers,  you  had  luttcr  try  the  effect.  You 
must  not  forget  that  after  a  certain  number  of 
layers  the  sjiirk  will  not  increase  in  length,  so  that 
all  the  wire  you  put  on  above  tluit  number  w  ill  In; 
wasted.  Let  me  know  how  you  suooeed. — W.  T.  W. 

[4807°.]  —  The  Voss  Electrical  Machine  — 

Tlie  stationary  plate  should  be  2iu.  larger  than  the 
one  that  rotates— the  latter  may  be  I'iin.  in  diam. 
The  two  plates  should  Ik?  close  together,  (in.  to  ^'m. 
apart.  Ordinary  window-glass,  thin  and  quite 
flat,  is  very  auitafilo  ;  more  so.  I  think,  than  vulca- 
nite, for  tnesc  machines  generally  require  wanning 
in  diunp  weather,  and  vulcanite  would  not  stand 
the  heat  without  warping;  and  besides,  glass  U 
much  cheaper ;  tho  two  plutes  maybe  had  for  a 
couple  of  shillings  of  any  glass-dealer.  The  pair  of 
discs  on  the  stationary  plate  are  best  put  on  the 
back  of  tho  plate,  under  the  paper  sluehV  instead 
of  on  tlie  front  next  the  roUtiug-plate.  The  con- 
ductors should  be  supported  on  two  glass  or  vulca- 
nite pillars,  instead  of  on  tho  condensers,  as  shown 
in  the  illustration.     The  couiteiucrs  can  then  be 


[4803*2.]  —  Zinc  Cylinders.  —  In  retdy  to 
"  Adda,"  if  the  cylinders  are  in  good  condition — 
i.e.,  smooth  and  not  eaten  into  by  the  acid,  scour 
them  with  sand  and  water  until  the  metal  is  quite 
clear,  then  dip  into  acid,  and  the  Hg  will  adhere 
quite  easily.  If  thev  are  eaten  into  holes  you  will 
never  amalgamate  them  properly,  and  will  always 
give  yon  trouble.  The  tswt  time  to  amalgamate 
"  lea  or  cylinders,  when  they  require  it.  is  after  you 
done  working  the  battery. — Titos.  J.  O'CoxsoR- 

[18057.]      Ke»UterinB  Boll-Oon«.  -  "  P. 

M.  O."  is  advised  to  test  a  lateut  money  till  that 
sounds  a  goug.  The  money  (say  Id.)  must  !«•  |nid 
to  make  the  signal.  No  signal  can  be  mode  unless 
the  coin  first  enters  a  loeked-up  till.  The  signal  is 
made  in  the  till,  and  it  may  tie  transmitted  totioft. 
instance,  and  made  to  register  iu  cither  or  both 
places.  As  each  person  entering  the  room  may 
place  the  Id.  in  tlie  till  which  makes  tho  signal, 
there  scorns  no  need  to  register  the  takings.  Uu- 
locking  the  till,  and  counting  tho  money,  uuiy  give 
sufficient  security.  The  maker  of  these  money  tills 
is  Mr.  Symons,  2,  George-street,  IUarkfriiirs-rnail, 
Linilon,  S.E.  Some  tills  he  baa  which  give  the 
change  automatically  :  requiring,  for  example.  Is. 
to  be  put  in  to  permit  Sd.  to  Is;  taken  out  from  the 
lucked- up  till.  Others  exhibit  the  takings  displayed 
ill  the  order  of  entry.  No  signal  can  bo  made 
except  by  the  coin  itself,  whether  it  be  in  the  uct  of 
entering  or  leaving  the  till.  The  whole  is  interest- 
ing to  mechanics,  ajurt  from  its  value  iu  preventing 
mistakes  or  fraud  in  places  where  mouey  is  taken. 
II.  C  S. 

[48070.]— Prospects  in  Wee  tern  Australia. 

— The  chief  products  of  the  country  are  wheat, 
barley,  outs,  liay,  iMitatocs,  and  wine,  though  tlie 
com  is  sometimes  destroyed  by  "red  rust."  The 
average  yield  of  oats  and'  barley  is  10  to  '.'0  bushels 
per  acre.  Gold  lias  ts-cn  found  iu  many  Jmrts  of 
the  country,  but  not  in  very  puyable  quantities. 
Lead  and  cx>p]«r  exist  in  large  quantities  in  the 
northern  districts.  The  pearl  fishery  is  also  engaged 
in.  The  cxi«.rt  in  pearls  and  lieail-shells  in  1S75 
was  i;G5.000.  In  the  same  year,  horses  to  the  value 
of  £3,000  were  cxjiortcil  to  the  Mauritius.  Con- 
siderable quantities  of  gum,  resin,  sandalwood,  and 
tortoise-shell  are  also  exported.  "  Tho  finest  mid 
most  salubrious  in  the  world"  are  the  terms  iu 
which  the  climate  is  sjwkeu  of  in  the  book  I  quote 
from.  The  annual  mortality  of  tho  province  since  its 
occupation  (18261  has  nut  averaged  more  than  1  \kt 
gnt.  of  the  population.  From  the  northern  to  the 
southern  extremity  the  climate  varies  considerably. 
The  southern  temperature  is  somewhat  similar  to 
Faiglaud,  but  higher.  The  northern  is  higher  still, 
but  free  from  the  moisture  of  tropical  climates  gene- 
rally. Snow  is  never  seen,  and  ice  only  early  in 
the  morning,  and  iu  the  depth  of  winter,  r.migniuts 
paying  the  full  jsissage  mouey,  who  are  aitUsns, 
miners.  &c,  receive  a  grunt  of  land  of  tho  value  of 
C2W.  under  conditions  us  to  cultivation  and  staying 
ill  the  colony  a  certain  number  of  years.  Don't 
know  whether  it  refers  to  this  colony,  but  it 
does  to  South  Australia,  Victoria,  and  Ouecns- 
lind.  Abridged  from  the  "  Australian  Handbook," 
Gordon  and  Gotch,  London.  —  Giiuilestone 
Wjiniirr. 

J4S072.1—  Induction  Coils,  &c— I  do  not 
think  that  the  primary  w  ire  is  lung  enough  ;  1  should 
have  put.  on  four  layers  at  least.  The  secondary  wire 
is  not  properly  itisulitwl.  and  I  should  think  that  you 
have  too  many  layers.  It  I  were  you,  I  should 
make  another  bobbin,  and  put  ou  three  layers  of 
IS  wire;  pour  over  il  some  good  shellac,  varnish, 
when  dry,  give  a  coat  of  paraffin  wax,  into  which 
some  resin  has  been  added;  when  sit,  wind  on  a 
layer  of  thin  twine,  well  varnish,  and  put  on  one 
side  to  get  hard ;  then  wind  the  secondary  very 
even,  keeping  a  sliarp  look-out  for  cracks'in  the 


placed  alongside,  and  connected  in  a  way  men- 
tioned in  a  former  letter  of  mine.  I'ulcss  "J.  W."  is 
used  to  tools  anil  work  of  this  kind,  I  would  not  re- 
commend him  to  begin  to  make  one,  for  they  require 
a  good  deal  of  careful  labour.  1  made  mine,  and 
therefore  can  speak  from  experience.  Now  that  I 
am  writing,  I  should  like  to  mention  a  beautiful 
xperuneut  a  friend  of  mine  showed  me  the  other 
day.  There  is  n  kind  of  paper  in  which  some 
grocers  wrap  their  tea  and  coffee,  that  baa  a  bright 
lead-like  surface  on  the  outer  side ;  but  it  is  not 
lead,  for  that  is  a  conductor,  and  this  is  not.  If  a 
piece  of  this  paper,  after  being  warmed,  is  held 
under  the  knots)  uf  this  machine  when  2iu.  or  3in. 
apart,  a  splendid  sjark  will  rush  along  its  surf acit 
accompanied  by  numerous  ramifications.  I  have 
pasted  a  pic  e  of  thus  paper  on  to  a  rectangular 
piece  of  glass,  loin,  by  5in.  When  this  is  wormed 
and  placed  on  that  port  of  the  conductors  winch 
conmi-t  the  sliding  kills  with  the  horizontal  combs, 
bridging  over,  as  it  were,  tho  intervening  space 
behind  the  knobs,  which  in  niv  machine  is  8jiu., 
vivid,  de-crepitating  shirks,  8iu.'to  HHu.  loug,  rush 
along  the  plate  in  a  ts  autiful  zig-zag  form,  attended 
by  numerous  ramifications  in  all  directions.  It  is 
really  the  most  Is-antiful  cvjicriiueiit  I  have  yet 
sis'ii  With  these  machines,  and  will  well  repay  any- 
ue  the  trouble  he  may  have  in  trying  it.  I 
strongly  recommend  it  to  your  eorreapondeut 
H.  B.  T.  S.,"  who  occasiouaUy  writes  on  matters 
electrical. — Jons  C.  Phase. 

[480SO.)  —Compensation  Balance- Wheel.— 

This  pi«*cc  of  mis'hariism.  which  is  usisl  in  watcln^s 
as  a  guanl  against  variation  of  tempi-rat  are,  is  com- 
posed of  brass  and  steel  webh  il  together  (brass  Is-ing 
outermost),  mid  enured*]  with  the  opixKoU'  enils 
of  the  spoke  01  Hit  wheel  (sc-e  Fig.).    Little  brass 


screws  are  planed  at  intervals  on  the  rim  for  the 
of  "  timing  "  it.  Ou  a  rise  of  temperature 
to  expands,  causing  the  half-rims  to 
curved,  and  thus  c\  ni)s*lltng  the  small 
weights  to  approach  the  axis.  Ii,  now,  the  centre 
of  oscillation  is  as  much  moved  in  as  it  is  moved 


nut,  it  will  remain  in  exactly  the  t 
the  elasticity  of  the  h.-ur-spring  will  have  the  same 
amount  of  resistance  to  overcome.— Joux  Bvix. 

[48085.]—  Boein  for  Violin  Bows.- Otto,  in 
his  "  Treatise  on  the  Violin,"  in  the  edition  pub- 
lished 1828,  says:  "  Put  a  pound  of  Venetian  tur- 
pentine into  a  new  oarthcu  pot ;  add  some  water 
to  it,  ond  let  it  l«'il  for  two  or  thire  hours  over  a 
slow  tire.  As  the  tur)s'utiue  rises  to  the  surface, 
cold  water  must  be  kept  ready  to  jiour  in  whenever 
it  threatens  to  nm  i  ivcr.  And  even  if  no  such  ten- 
ileney  niiiicara,  water  must  !*•  addisl  from  time  to 
tuue':  otherwise  the  tunwutine  wiU  be  boiled  too 
much  mid  Ik-coiiic  burnt.  'ITic  sign  that  it  has 
Unlid  sufficiently  is  when  a  drop,  which  lias  bom 
allowed  to  cool  on  o  plate,  rubs  clear  between  the 
lingers  without  sticking.  When  it  is  so  far  ready, 
pour  it  into  cold  water,  and  work  it  well  through 
the  hands,  so  as  to  express  the  water  which  it  lias 
taken  iqi  iu  boiling,  When  quite  cold,  break  it 
into  little  pieces;  aud  in  the  summer  let  the  sun 
extract  the  remaining  moisture,  until  it  liecome* 
perfectly  transparent.  In  the  winter,  it  must  bo 
put  into  ii  porrnlain  vessel  in  the  oven— not  bo  hot 
us  to  fry  it,  but  only  so  warm  that  the  water  con- 
tained in  it  may  lie  gently  evaporated.  Li  this 
Uiiutitiil  and  clear  rosin  is  obtained. 
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in  his  "  Manuel  .la  Luthier,"  page  138, 
«ys:  "  Behold  the  secret,  which  is  nothing.  Melt 
some  common  rosin  in  u  nt  w-eliun)  earthen  put 
overs  modrratr  coal  fire,  anil  as  it  disseilves  filter  it 
a  rather  coarse  new  linen  cloth  into  n 
pot  of  tho  same  kind  as  the  other,  taking 
care  to  keen  it  ncor  the  liro  ;  afterwords  pour  the 
rosin  into  little  rolU  of  paiier.  or  mnko  it  up  into 
tablet*  for  use." — Wis. 


Eng-lneo.— No.  28. 

tied  wing-tank,  used 


[4S091.]    L.  B.  &  S. 
Imeld,  is  four-wheeled  c 
for  passenger  traffic.  -  Al-A 

[48091.1—1,.  B.  tt  8.  C.  Engine*. -The  nunc* 
and  number*  nf  the  engines  asked  for.  are  lis 
follow*:—  Mavfield.  11;  Brombktvo,  24  :  Rother- 
ticld.  25;  Hartfiold,  20;  Uckr!cld,'27  ;  und  Isfield, 
28.  They  are  four-coupled  tank -engines,  stand  ut 
Brighton,  and  are  u-scd  for  locul  passenger  traffic. 
— .SriXE. 

[4S092.J  —  The  Propertlea  of  tho  Number 
Nino.— Anv  number  nuiv  be  represented  by  a,  + 
lOVi  +  Wa,  +  10%,  +  cte.'-r  Uhau,  whore<i„.«i.«„a, 
....a,  are  the  digit*  beginning  at  the  uniU  place. 
The  sum  of  the  digits  is,  tlierefore,  if4  +  <ii  at  -r 
a,  +  etc.  +  a,.  Subtracting  this  from  the  number,  wo 
hove:  9«,  +  ttfci,  +  9U9ir3  +  etc.  +  (10*  —  1)  ««, 
which  is  clearly  divisible  by  9.  Thus,  in  the 
example  proposed  by  "  Tiro 'Tironum,"  653442  = 
2+10  l  +  lW  -4  +  10  •  3*  +  IV  ■  o-rlO»-C.  Tho 
sum  of  the  digit*  ■2  +  4  +  1  +  3+  6**.1. 
Subtraetiiigwchavc— 9  •  4  +  99  '  4  +  99S  3  +  9999  ■  4 
+  99999  •  G,  which  is.  of  course,  a  multiple  of  9. 
Generally  in  any  scale  of  notation,  if  the  radix  of 
the  scale  u  r,  tho  difference  between  any  number 
and  the  sum  of  it*  digits  is  divisible  by  r  —  1. — 

[4S099.]— Model  Locomotive  Boilers- Your 
firebox  ami  tubes  arc  too  small.  The  inside  l»x 
should  not  be  lew  titan  3in.  long  and  'Jin.  broad,  and 
the  tubes  not  loss  than  jiu.  diameter,  and  Hre  or  six 
of  them,  or  three  Jin.  tubes.  The  lamp  should  have 
five  or  six  tricks,  Jin.  diameter,  placed  in  a  flat  box, 
about  Jin.  by  2in.  and  lin.  deep,  whirh  would  re- 
present the 'ash -pan,  the  air  being  admitted  round 
the  sides  and  through  two  lin.  tubes,  which  jxsjls 
through  the  middle  of  the  wick  -holder.  Tho  supply 
of  spirit"  should  be  carried  in  a  reservoir  placed 
a  little  above  the  Ump.  and  through  the  middle  of 
this  is  a  tube  abo.it  Jin.  diameter,  filled  with 
eotttou  and  connected  to  the  lamp  umler  firebox,  as 
sketch.    The  wick  in  the  tube  being  lower  tlian  the 
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spirit*,  it  cause*  a  continual  flow  to  the  lamp.  The 
cause  of  failure  in  these  small  model  boilers  is  in- 
sufficient draught  and  Seating  surfaev.  The  liest 
way  to  get  tln-wc  iies*o*Hary  qualities  is  to  use  a  few 
Urge  tube*,  leaving  about  {in.  Iietwoeti  each.  'l"he 
draught  will  be  improved  if  the  exhaust  steam  is 
turned  up  the  rhimuey.  If  the  gauge  of  vour 
driving  wheels  wdl  allow  a  boiler  more  tlian  2lin. 
diameter,  and  vou  intend  to  make  a  new  one,  leave 
wlittfe  ,p«c^"ay»x**ible  between  the  boder  and 

If    vou I 

xxxii., 

HSi  he  will  find  that  two  year*  ago  I  gave  an 
lustration  and  description  of  .Stroudley's  air  brake 
regulator,  n*  in  u«c  on  tire  Urighton  Company's 
engines.— CuattNT  E.- Stjictiox. 

[48105.] — M  B.  Engines.— I  canuot  tell  you 
how  many  eugines  the  M.ll.  Company  have  got 
over  2.00U  :  but  there  arc  imi  more  than  'IS.  They 
are  all  small  four-wheeled  saddle-tank*.  They  are 
numls-ml  nnv  way  :  they  don't  follow  each  other. 
The  M.R.  Company  let*  them  out  on  hire  to 
colliery  companies.  201  —  203  an'  built  by  Sharp. 
SVwsrt.  and  Co.,  Manchester.  They  are  Mile  -tank 
six-cuuplod  eiigim-«  :  1  cununt  give yon  dimension*. 
1322  is  a  four-whes'lrd  saddle-tauk,  outside 
cylindcrs  ;  1326  is  a  six-coupled  saddle-tank, 
inside  cylinders;  both  of  tl:em  are  built  by 
Manning'  ami  Wardlc,  of  Leeds.  Perhaps  some 
other  kind  road'  r  of  the  •'  E.M."  will  give  um  more 
particulars  of  this  class  of  engines,  aud  oblige — 
CamoiiU-E. 

[48108.] — Sponery    Iron   Filters.  —  Sjongy 
iron  i*  deecrilxsl  by  Professor  Bischoff  as  metulhe 
been  reduced  from  tho  oxule  without 


fusion.  I  bought  a  spougy-irou  filter  mmv  yrars 
smee ;  but  tin'ling  it  impossible  to  k<si?p  it  in  order,  I 
gave  it  to  a  scientific  friend,  who  found  it  as  utterly 
useless  as  I  bad  done.  The  filtering  material  is  as 
omrso  as  gravel,  but  the  rapidity  with  which  tho 
water  pusses  into  the  lower  chamber  is  regulated  by 
a  small  glass  tube.  Tho  Grand  Junction  Water 
Company  tried  a  bed  of  spongy  iron :  but,  I  ls>liure, 
the  constant  clogging  up  soon  caused  them  to  dis- 
continue it*  use.  SilicaUid  carliou  filters  have  all 
the  advantage*,  of  spongy  iron  without  the  draw  - 
buck  of  clogging.  1  like  thom  for  many  reason* 
lietter,  the  water  being  perfectly  aerated  when 
passed  through  silicated  carbon,  while  the  filtrate 
through  spongy  iron  ha*  always  a  flat,  metallic  taste. 
— M.  F.  0. 

(4*109.]- Zinc.  In  reply  to  "  Ignoramus,"  ase 
soft  solder,  and  Baker's  preparation  for  the  flux. 
Roan  doc*  not  work  well  with  zinc.  If  the  above 
flux  cannot  be  procured,  get  some  spirit*  of  salts 
(niur.  acid),  ana  dissolve-  in  it  as  much  xincas.it 
will  take  up.  Dilute  with  water  before  using. — 
Tros.  J.  O'C'OXNOlt. 

[43113. 1  Knooa  of  Trouavoro.— A,  plain  yellow 
pine  or  mahogany  deul ;  B,  a  juece  of  lin.  lath 
screwed  securely  to  A,  with  ~ 
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to  it,  and  secured  at  the  other  end  bv  a  thumb- 
»crew  ;  C,  tho  same  a*  B.  but  only  left"  loose,  and 
is  intended  to  slide  in  a  hole  at  each  side  of  tho 
board  ;  D  is  a  strap  by  means  of  which  C  is  drawn 
tight,  and  thus  it  makes  tho  trousers  quite  tight. — 
W.  P.  Dixox. 

[4>)11«.]— Electro-plating  — The  proper  way  is 
to  have,  say,  10  quart  Bunsens,  or  equivalent 
strength  of  current  ;  it  should  bo  plated  direct, 
without  mercury  or  anything  cUn  ;  it  must  be 
covered  all  over  with  a  film  of  metal  the  instant  it 
is  placed  in  solution.  CMherwise  it  must  first  be 
coppered  in  a  solution  of  the  cvanide  of  copper  and 
jxitash  (CuCyKCy)  :  tho  sulphate  of  cooist  solu- 
tion attacks  the  metals  lead,  zinc,  ice.  lo  deepen 
the  colour  of  gihling,  use-  vour  solution  hotter,  mid 
liave  more  current  ;  don't  use  copper.— OlEJiLE- 
WttlOUT. 

[4S1 19.]  Xegml. — The  minority  of  women  ceases 
at  the  beginning  of  the  <lay  preceding  tho  21st 
auniversarv  of  their  birth,  but  they  may  cousent  to 
their  marriage  at  12.  and,  with  the  sanction  of  the 
Court,  make  a  valid  marriage  settlement  at  17 
Teats  of  age  (40  and  41  Viet.,  c.  IX,  s.  19).— Jos. 
r.  Tuoxtbox. 


IS  1 2-').] —Reed  Orsran.  — If  vou  are  really 
■Win?  a     row  instrument  without  first  deciding 
,  and  how  to  use  them,  you  are 


surely  very  unwise,  to  say  the  least.  As  it  i*  to  Ik 
exhaust  hollows,  no  plan  you  are  likely  to  arrange 
wdl  beat  the  ordinary  tuhcWrd  and  reeds  of  the 
American  organ  :  as  one  or  more  of  the  Is-st  French 
makers  have  tried  and  abandoned  the  harmonium 
reed  on  snctinu.  31  or  4  rows  are  earily  arranged 
on  the  American  organ  style,  aud  can  lx;  procured 
complete,  as  far  as  the  pun  is  concerned  ;  but  all 
are  prepared  to  net  roeAr  the  keyboard,  although 
the  pan  tain  be  reversed  and  placed  on  top  if  so 
preferred,  but  with  doubtful  advantage  and  the 
certainty  of  extra  work.  The  channel  in  the  har- 
mouium  i*  a  raont  important  |iart;  but  if  you  mount 
harmonium  reeds  on  suction,  you  alter  the  condi- 
tion of  thing*  altogether,  and  voicing  the  reed*  be- 
comes a  necessity,  if  you  wish  to  make  a  musical 
instrument.  If '  you  decide  on  harmonium  n*il* 
you  had  hotter  adopt  the  pipe-organ  style  of 
soundboard,  i.e.,  with  channels  running  the  full 
length  of  your  arrangement  (huek  to  front)  over 
which  the  reeds  could  be  screwed,  in  separate 
registers;  each  channel  having  a  pallet -hole  about 
ljui.  lung  :  and  a*  you  want  your  pan  above  the 
keys,  each  pallet  to  have  a  pull-down,  so  you 
would  want  no  stickers.  I  do  not  think  this 
arrangement  would  equal  either  the  ordinary  har- 
monium style  or  American  organ — at  least  not  in  the 
liands  of  an  amateur.  However,  if  you  have  not 
lx-guii,  I  should  lie  |ilcascd  to  send  a  sketch,  if  you 
state  precisely  what  you  want. — JoiXKH. 

[48123.]— Reed  Oriran.— If  '*  E.  J.  L."  has  not 
vet  started  on  his  reed  organ  it  is  to  be  hoped  that 
he  will  wait  until  lie  eleurlv  sees  his  way.  There 
is  no  reason  why  he  shoulif  not  work  harmonium 
reeds  bv  means  of  suction  ;  but  there  is  no  advan- 
tage whate-ver  in  doing  it ;  and,  considering  what 
harmonium  reed*  are,  some  dilficultv  in  achieving 
result.    Let  him  reflect  that  with 


suction  ho  can  never,  when  actually  playing,  get 
moro  than  atmospheric  pressure  on  his  harmonium 
reeds,  while  they  are  made  to  stand  much  higher 
pressures;  iu  fact,  to  have  wind  forced  past  them. 
To  get  good  results,  then,  it  will  1*j  necessary  to 
thin  them  down ;  and  if  he  doc*  not  want  a  mere 
copy  of  the  old  seniphino  with  the  wind-course 
reversed,  it  will  stdt  fie  ucoesNiry  to  put  each  restd 
on  it*  own  channel,  or  else  put  ihein  in  tubes  like 
the  American  organ.  If  1  recollect,  I  have  already 
answered  similar  questions  to  thi* ;  and  now  f  :>r 
brevity  I  will  repeat  that  those  who  wish  to  make 
reed  organs  should  dotermine  which  style  they  will 
adopt.  There  is  the  harmonium  with  its  channels 
and  pressure  wind ;  and  the  Aim-rirsu  organ  with 
its  tube*  and  exhaust  wind.  I  don't  (iretend  to 
know  whether  any  nf  your  readers  can  or  cannot 
improvoon  those  arrangement*;  but  you  willpcrhaps 
allow  me  to  nilviso  them  to  stick  to  ouo  or  the 
other.  The  man  who  can  really  produce  a  suc- 
cessful result  by  a  "cross"  between  the  two  will 
not  need  to  ask  questions.  I  would  recommend 
"E.J.  L."  to  read  what  has  appeared  before — 
even  in  recent  volumes.  I  am  not  quite  clear  how 
he  would  work  pullets  above  the  keys  when  the 
wind  is  exhausted  (I  menu  with  harmonium  reed*) ; 
but  no  doubt  he  has  it  all  druwu  out  and  measured 
off.— OltOA-xoS. 

[48123.]  -  Reed  Organ — In  the  answer  to  thi* 
query  I  notice  a  mistake  in  one  word.  Instead  of 
"twt 

and  prinrqu 
— li.  FKTEB. 

[18121.1  -O.N.  Engine*.  — No.  .8  is  an  8ft. 
single  cylinders,  18  by  28;  Nos.  2'i  and  31  are 
5ft.  Gin.,  coupled  in  front,  cylinders  1"  by  24  :  212 
lun  driving  and  trailing- whes" Is  lift.  hiti,.  cylinders, 
17$  bv  20  ;  Jol  driving  and  trailing-wheel*  oft.  lin., 
cylinders.  17  by  21  ;  281,  driving  and  trailing- 
wheols  Oft.  Gin.,  cvliuilers,   17  by  21;  02o  is  a 

on.  oin.,  cy iiuucrs,  it  ny  zi. — 


wo  stop*  to  subdue  the  power  of  the 
1  priiu-i]sil  in  tho  '  base  '  "  it  should  bo  " 


[4.8124.1-O.N.  Engines  -I  will  give  yo.,»  few 
of  tho  principal  dimensions,  4c,  of  the  following 
engines :  Nos.  8,  562.  and  281.  No.  8  is  an  8ft.  lin. 
single  wheel,  outside  cylinder,  expro-ss  engine, 
cylinders  I8in.  by  '28in.,  designed  bv  Mr.  Stirling, 
and  iu  collision  ut  Arlsey  on  the  2.'trd  of  December. 
1870.  No.  562 is  ftf t.  Gin.,  four  coupled  engine, and 
designed  by  Mr.  Stirling.  No.  284  is  a  lift.  Gin. 
four-coupled  pxpre**  engine,  and  also  designed  by 
Mr.  Stirling. — Phaktox. 

[48124.]— O.  N.  Engine*.— No.  8  is  all  8-fonter , 
cylinders  18  by  26.  It  was  built.  1  thiuk.  in  1871.  Nos. 
2 12  and  281  are  l-couplod  express  passenger  engines, 
cylinders  171  by  26,  driving  and  trading-  wheel* 
0ft.  7in.  Tno  former  was  built  at  Doucaster  in 
1881,  the  latter  by  the  Avonside  Co.,  in  1868.  No. 
662  is  a  mixed  traffic- 
Stewart  and  Co,  in  187i 
wheel*  (coupled)  5ft.  6in., 

625  U  a  bogie  tank-engine,  iiuilt  in  1878,"  cylinder* 
17J  bv  24,  leading  and  driving- wheels  5ft.  Gin. 
dia.  "S'o.  385  is  a  6-couplcd  goods-engine.  Tho 
wheels  are  lift,  in  dia.  Sketches  of  tlic  8  ami 
m  classes  have  appeared  in  the  "E.  M.,"  but  I 
cannot  give  the  exact  volume,  as  I  have  not 
them  to  band  at  present ;  but  it  is 
XXVII.— IX.—  METEOB. 

[48125.]— Electric  Bell.— The  end  of  the  wire 
of  the  upper  bobbin  should  be  connecteil  with  the 
screw  which  support*  the  armature,  and  the  end  of 
the  wire  of  the  lower  bobbin  should  l«o  i 
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with  one  of  the  binding -screws,  the  other  binding- 
screw  being  connected  with  the  stud  which  holds 
the  contact-breaker.  Care,  however,  should  1*1 
taken  that  the  armature  is  properly  adjusted.  The 
boll  should  be  firmly  fixed,  and  the  hammer  pressed 
against  it.  Whilst  iu  thi*  jsisition,  adiust  the 
iHibhiu*  to  about  the  thickness  of  a  card  from  the 
armature ;  allow  tho  hammer  to  fall  back  nguin 
into  its  place,  and  carefully  adjust  the  contact- 
screw  until  it  presses  geutly  against  the  contact- 
breaker.  I  think  if  vou  follow  these  directions  you 
will  succeed  ;  for,  although  your  wires  may  be  pro- 
perly coum-ctcd  up,  it  is  uecessarv  that  the  working 
purt-s  should  be  adjusted  to  a  nicety.— E.  A.  Loso- 

STAM'. 

[48128,]— Eloctro-DepoaUlon.—"  Os's"  reply 
came  rather  inopportune,  as  I  have  already  gone  to 
some  little  expense  in  obtaining  guttapercha  and 
Grove's  cells.  1  was  not  aware  tluit  guttuperrlia 
was  soluble  in  cold  cyanide,  but  hud  followed  tho 
directions  found  on  p.  213  of  "Spoil's  Workshop 
Receipts,"  wliich  said  that  "Cold  eleetro-*ilvoring 
baths  .  .  .  oremuliuinsliulargerectaiigularwooden 
trough  lined  with  guttapercha."  Of  course,  I  did 
not  intend  to  use  a  hot  solution  in  my  trough, 
which  would  spctslilv  loosen  my  guttapercha  ;  be- 
sides, isn't  guttapercha  used  as  moulds  in  electro- 
tyjang  ?  Would  not  the  cvanide  dissolve  exposed 
part*  and  spoil  the  mould,  besides  polluting  the 
(withy  However,  if  guttapercha  positively  will  not 
do.  will  "  Os  "  tell  me  what  will  r  Shall  I  pitch  it 
with  asphalte  f  If  so,  what  i*  the  process,  or  is 
soluble  in  hydrocyanic  acid:   I  don't 
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understand  why  a  Grove'*  battery  will  not  Ho.  Isn't 
it  a*  constant,  4iu<l  murh  stronger  than  a  Buuseu's 
which  in  often  used  i  If  not.  could  uot  I  use  one 
cell  for  a  certain  time  and  then  put  on  the  other,  or 
else  strengthen  the  acid  solution,  when  it  requires 
renovating.  Of  course,  if  necessary,  I  can  wake  a 
Darnell  ceil,  hut  should  like  to  utilise  my  Grove's 
cells  if  iK)**ible.  Witli  regard  to  the  brass  rods,  I 
hud  intended  (in  following  out  Spon's  directions)  to 
have  two  brass  rods  running  round  the  side*  of  the 
vessel  one  ubove  the  other,  one  for  ]m«ilive  and  one 
for  negative,  the  brass  bars  forsupporting,  with  room 
between  for  the  brass  »tair-rod  to  lie  across  ou  tho 
lower  one,  without  touching  the  higher,  on  which 
were  suspended  the  articles  to  he  plated,  the  anodes 
being  supported  on  a  brass  rod  lying  across  the 
trough,  and  resting  on  tho  uj>i>cr  wire.  If,  how- 
over,  two  simple  rods  King  across  the  trough  from 
end  to  end,  and  joined  to  the  battery,  will  do  so 
much  the  better,  though  I  could  only  have  a  few 
things  in  at  a  time.  I  have  read  the  letters  you 
referred  to,  but  could  find  nothing  touching  the 
present  question,  save  the  construction  of  a  Dauicll 
cell  with  which  1  was  already  acquainted.  —  By- 

[48129.]— Steam-Boiler  Manhole-Doors.— At 
the  work*  where  I  um  employed  we  use  iiidinrubber 
joints  for  manhole  doors,  putting  a  strip  of  brown 
paper,  same  sixo  and  shape  as  rubber,  between  it 
and  the  boiler.  Tho  joint  ndlicrr*  to  the  door,  and 
when  door  is  loosened  leaves  IsiuVr  quite  freely, 
without  injuring  the  rubber.  When  putting  door 
on  againjust  rick  off  old  paper  and  put  on  a  new 
•trip.  The  rubber  lasts  a  long  time  ;  wot  paper  to 
make  it  lie  flat  on  joint.  We  use  the  paiier  with  all 
joints  which  have  to  be  disjointed  occasionally,  such 
a*  cylinder  covers,  Ac.-  Scotch  Working  SIe- 
ataxic. 

[48129.]-Steam  - Boilers.-"  Steam  User's" 

Suery  is  too  indefinite  to  give  infomuition  upon, 
[e  states  the  boilers  are  at  two  pits,  but  fed  with 
the  same  water.  Is  it  water  from  the  mine''  Is 
water  for  both  boilers  drawn  from  the  same  source 
at  the  same  point  t  Is  feed-water  at  one  or  both 
boilers  heated  ;  if  so,  how  is  it  heated  r  Sometimes 
water  from  a  hot  well,  or  from  a  heater  in  which 
exhaust  steam  from  engine  mixes  with  the  water 
will  cause  corrosion,  and  sometimes  foreign  mutter 
will  mysteriously  tlud  its  way  into  a  boiler,  cause 
corrosion,  which,  although  inactive  after  the  cor- 
rosive matter  has  cx|K-nd«l  itself,  would  lead  an 
unwary  steam- user  to  think  it  was  lad  water.  To 
hold  the  corrosiou  in  check,  be  mire  no  grease,  or 
mineral  oil*  in  particular,  l»>  allowed  to  enter  the 
Isiilor,  and  try  uliout  21b.  of  common  washing  soda, 
daily  dissolved  and  passed  into  boiler  with  feed- 
water.  If  "  Steam  User  "  will  Mate  full  working 
conditions,  I  may  lie  in  a  better  position  to  advise. 
—. Bosweix. 

'48130.]  —  Steam-Boiler  Manhole-Doors  — 

"  Steam  C'ser  "  docs  not  say  what  kind  of  joint  it  is. 
I*  it  a  rough  joint  (uuurle  door),  or  is  it  a  faced 
joint  ?  My  experience  goes  to  show  that  it  is  not 
worth  while  or  risk  to  find  out  what  will  stand 
twice,  as  the  joint  failing  would  necessitate  blowing 
Uie  boiler  down,  and  cost  more  than  several  turn's 
making.  The  only  material  I  know  of  used  twice 
with  safety  is  lead  win-  or  lend  ring*,  and  these 
ore  only  used  for  good  faced  joints,  and  even  this 
will  not  always  stand.— lkifWEix. 

[IXl  ll      Colouring  of  Engines.  —  Ou  the 

L.  B.  and  S.  C.  It.  |«i**eriger  engines,  tlw  boilers 
and  wheels  are  painted  yellow,  and  the  tinw  black, 
tho  tenders  are  the  same.  The  frames  are  choco- 
late eoluar.  The  lines  on  the  boiler,  tender,  dec. 
are  broad  stripes  of  green,  lined  with  red  and 
white.  The  frames  have  black  lines.  On  the 
goods  engines,  the  teulers,  wheel*,  tender,  and 
frames  are  green,  and  are  picked  out  with  black 
and  red.— SritE. 

[48l32.]-Bact«ria  in  Beer -To  Mil.  W.  A. 
Tlioxs.— My  own  oWnatiou*  of  "  stout  "  confirm 
those  of  "  Observer."  that  this  beverage  is  always 
unusually  rich  in  the  various  bacterial  forms,  much 
more  so  than  ales.  But  free  as  ••  Bass  "  (to  which 
I  am  very  partial)  is  of  bacteria,  I  have  never 
examined  a  sample  without  finding  them  more  or 
less  numerous.  It  is  the  Nimi*  with  all  waters  ex- 
posed to  the  atmosphere,  particularly  so  j  ust  now  from 
decaying  vegetation  flying  aliout.  But  to  see  bacteria 
in  |ierfcction,  and  to  Irani  how  little  ]mthologicnl 
aignineanoe  they  have,  unless  in  special  mediums, 
and  stout  and  ales  as  usually  disi**nsod  by  tho  pub- 
lican are  not  these  medium*,  try  fermented  milk, 
or  milk-beer,  and  especially  the  richer  cheeses  while 
ripening.  The  cheese  torments  belong  to  tho 
liaetcria  family.  As  to  tho  spherical  forms 
"Observer"  alludes  to,  they  are  probably  the 
young  spore*  of  tonus?  or  yeast.  The  reproduction 
of  these  organisms  by  "bud"  in  a  fluid  meilium 
containing  all  tho  necessary  elements  lor  healthy 
development,  is  only  one  phase  of  their  increase. 
They  do  not  bud  indefinitely  ;  but  after  this  form 
of  reprsluction  hits  reached  a  <.ertain  stage  it  stops, 
and  the  protoplasm  resolves  into  spores,  nirely  less 
than  four,  and  there  may  be  mono  than  can  bo 
counted.    The  sis.ns  develop  in  the  parent  sic  till 


the  sac  is  buret,  and  they  are  free.  At 
they  are  very  minute,  and  more  round  tlian  oval. 
An  hour's  observation  of  any  of  the  foreign  pressed 
yeasts  in  a  fresh  state,  in  pure  water,  under  a  high 
power  and  tine  light,  will  show  in  tsirts  what  I 
mean.  Where  the  brewer  carries  attenuation  too 
far  there  is  not  enough  food  for  tho  cells  to  repro- 
duce by  this  form  of  free  cell  formation,  ami  the 
protoplasm,  instead  of  developing  into  healthy 
spores,  is  disaggregated,  and  escapes  from  the  sue 
as  bacteria.  A  tine  instance  of  this  sort  of  bacteria, 
from  fungoid  cells  arrested  in  development,  will  be 
seen  in  the  zoosporangia  of  the  salmon  fungus, 
Saproleguia,  if  a  bit  of  dead  fish  from  where  the 
fungus  is  seen  is  put  in  water  for  a  day  or  so. 
7xx)*pores  are  not  formed  in  the  sporangia  after  the 
death  of  the  fish,  and  the  protoplasm  may  bo  seen 
under  a  low  power  to  oscars-  in  a  cloud  of  bacteria. 
(It  escapes  in  another  and  more  deadly  way  to 
healthy  fish  than  as  zoospores  or  bacteria,  but  at 
present  I  have  no  time  to  state  it.)  The  rod-like 
form*,  which  "  Observer"  thinks  are  the  factors  of 
putrid  fermentation  in  beer,  as  without  doubt  they 
are,  are  components  of  the  starved  and  duaggre  gated 
protoplasm  of  the  yeaat-crlls,  or  they  have  their 
origin  in  the  non-coagulated  albuminoids.  That 
they  are  in  the  air  is  beyond  doubt,  but  the  aerial 
forms  are  jsiwerlcss  in  properly  saceharated  and 
saliuated  beers,  as  usually  sold  and  protected. — W. 
A.  Thokj. 

'4M34.1—  Water  Snail.— To  "  Scotch  Work- 
ing; Mechanic,"  or  others.  I  do  not  even  know 
what  a  water  snail  is,  never  having  heard  or  seen 
the  name  before.— Scotch  Wouxi.no  Mechanic. 

[48137  ]-Barker*s  XUl.-Expcrimeuts  eon- 
durted  in  Franc*  h  ad  to  the  conclusion  that,  pro- 
perly constructed,  these  machine*  give  from  70  to  78 
Tier  cent,  of  tho  power  of  the  water —say  I ;  and 
lot  ic  equal  volume  of  water  expressed  in  lb.  per 
minute,  H  height  of  fall,  and  p  horse-power ;  then 
o  =  (3  If  II)  /  (33000  x  i).  In  making  one.  tho 
branches  in  which  the  orifices  are  should  uot  be 
straight,  as  generally  seen  in  toys,  but  should,  by  a 
gentle  curvature  from  where  "they  leave  vertical 
tube  to  the  point,  change  the  vertical  movement  of 
the  water  gradually  to  a  horizontal  one,  thus  avoid- 
ing a  great  loss  of  force  in  changing  the  direction 
abruptly.  They  should  also  bo  curved  the  other 
way  :  I'meau  that  their  plan  in  a  drawing  would 
not  be  straight,  but  curved  lines,  convex  side  going 
first  when  mochinc  is  revolving.  Tho  reason  is, 
when  straight  nut,  like  radii  of  a  circle,  a  consider- 
able amount  of  the  power  of  machine  is  absorbed, 
giving  tho  water  a  circular  motion,  whereas,  when 
jiroperly  curved,  the  water  Hows  nearly  in  a  straight 
line.  1 1 
query 

[48UO.]— CoU.-Xo.-H.  Stookk. 

[4814'j.]— Clean  In  g  Morocco  Leather.  If  you 
are  not  particular  about  colour,  the  following  simple 
receipt  you  will  find  answer  your  purpose  admira- 
bly :  the  yelk  of  two  eggs,  white  of  one,  one  table- 

rnful  of  gin  and  sugar,  add  a  little  ivory  black  ; 
will  produce  a  fine  black  ;   use  as  ordinary 
blacking.— J  AMI*  I'aiuussox. 

[4814').]  —  Cleaning  Morocco    Leather.  — 

Strain  leather  well  over  a  board  and  scour  with  stiff 
brush,  using  tepid  water  and  soft  soap,  made 
slightly  acid,  as  follows :  get  a  jsmny  worth  of 
oxalic  acid,  and  use  a  fourth  of  it  only,  dissolve  in 
two  quarts  of  water — if  it  is  any  stronger  it  might 
take  colour  out ;  when  done  uiistraiu  leather  and 
dry  in  a  cool  place  :  do  uot  saturate  leather,  but 
keep  board  on  incline,  when  dry,  rub  a  little  oil 
slightly  over  surface  with  rag.— K.  MifcTi.v. 

[48147.]  -Fixing-  Fretwork.— If  you  use  the 
best  glue  it  should  adhere  firmly  ;  but  why  not 
remove  the  polish  where  the  work  tut*  to  l»i  secured, 
say  in  one  or  two  place*,  and  then  you  will  have  uo 
difficulty  •-  James  Pajuuxsox. 

[4R14N.]  —  Harmonium  Couplers.— Does  your 
correspondent  "  B.  J.  T."  mean  octave  or  manual 
couplers,  or  both  ;  and  what  dues  he  mean  by  ask  - 
iug  what  reeds  ore  suitable  for  a  two-manual  which 
he  has  nearly  completed  r  Surely  ho  cannot  have 
built  an  instrument  without  determining  what  reed* 
he  intends  to  use.  Euch  manual  should,  almost  as 
a  matter  of  course,  have  a  liift.,  an  8ft.,  a  4ft..  and 
lialf  of  Sft.  ;  but  private  taste  must  settle  whether 
one  of  the  4ft.  should  be  a  small  scale  8ft..  anil  one 
of  the  half  rows  u  'Mil.  The  question  is  the  cha- 
racter of  tho  voicing.  "  B.  J.  f."  will  seo  that  no 
one  oui  tell  him  how  to  arrange  his  couplers  with- 
out knowing  what  his  manuals  lire  like,  and  what 
he  wants.— OboaxOX. 

[48148.]    Harmonium  Coupler,  &o  Thefol 

lowing  specification  "f  an  harui'iniuni  containing 
two  manuals  oi  3}  rows  each  would,  no  doubt,  pro- 
duce a  sufficient  variety  of  t  ine :  — Upper  manual, 
stops:  Treble,  dulciaua,  8ft. soft;  hautboy,  8ft. re«ly , 
flute,  4ft. :  piccolo,  2ft.  Bass  stops:  Diapason,  8ft. 
soft ;  bassoon,  Sft.  reedy ;  principal.  4ft.  The  selec- 
tion of  the  reeds  fur  the  lower  manual,  providing 
thoro  are  no  separate  pedal  reeds,  and  that  the 
pedals  wire  merely  require  J  to  bringdown  tho  keys 
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of  the  nuiinnl,  w  "uM  lie  us  follows  :  -  Lower  manual 
stops,  treble :  t  l.iriuette,  loft,  revdv :  loritonc. 
loft.,  voiced  soft  .  flute.  8ft.,  round  quality  of  tone  ; 
celeste.  Sft.  Ba-<  stop*  :  Bourdon,  Itift.  ;  violin- 
cello,  loir,  reedy;  diapason,  8ft.,  voiced  less  soft 
than  that  of  upper  manual.  Two  couplers  will  be 
required,  vir..  a  manual  coupler  ami  a  ts-dal 
coupler.  The  construction  of  both  couplers  has 
been  explained  in  back  volumes.  For  instrument* 
constructed  on  tho  suction  inriiicitile,  tho  manual 
coupler,  as  explained  by  "Joiner"  ou  p.  219  of  the 
last  volume,  is  as  simple  a  coupler  as  I  know  of. — 
G.  FliYKIt. 

[481-Vl.]— Zinc  Castings.  These  should  be 
made  in  ordinary  moulder's  sand.  If  plaster  of 
Paris  is  uses),  it  should  be  mixed  with  about  half  it* 
bulk  of  sand,  and,  after  sotting  slowly,  dried,  the 
xine  hcing  poured  whilst  it  is  worm.  If  any  free 
moisture  is  left  in  the  plaster,  it  is  certain  to  cause 
bubbles  aud  unsound  castings. — Titos.  FEETCTiEE. 
Museum-street,  Warrington. 

[481,'i.'!.l    Removing  Stains  from  Marble  — 

Try  chloride  of  lime,  applied  like  paste,  and  allowed 
to  remain  on  about  12  hours,  or  potash  and  lime 
used  in  some  way.  or  all  three  articles  used  to- 
gether ;  if  that  does  not  remove  stain,  nothing  else 
will.  When  writing  on  marble  and  some  land  of 
stone*,  never  use  linseed  oil  (purel ,  but  thin  with 
small  quantity  of  ••  boiled  od  "f  and  turps,  as  the 
oU  alwavs  runs.  As  to  smearing  the  marble  all 
over,  and  then  rubbing  the  waste  off,  writing  aa  a 
professional,  it  is  only  done  by  those  people  who 
are  aptly  described  as  "a  man  from  London,"  as  a 
good  job  can  uovcr  be  dono  in  that  style ;  the  sur- 
face of  the  marble  is  prepared  with  sise  rubbed 
over  it.— Waixixutox. 

[4Rir.7.]-Gas  from  Petroleum.  —If  this  is  re- 
quired for  lighting  purposes,  nothing  except  gaso- 
line is  any  use,  ami  a  mechanical  blower  giving  a 
steady  pressure  is  a  necessity.  Gasoline  is  difficult 
to  obtain  in  many  places,  as,  owing  to  its  explosive 
nature,  railway  companies  will  only  carry  it  by 
strecial  agreement.  As  to  cost,  the  item  of  carriage 
and  other  incidental  expenses  cause  great  variation, 
but  it  may  bo  taken  a*  a  rule  that  about  four  gal- 
tou*  equal"  I  ,om>  cubic  feet  of  average  gas.  There  is 
uo  rule  as  to  size  of  generator,  but  if  too  small  it 
rapidly  cools  by  evaporation  of  the  gasoline,  and  the 
gasoline  varies  consideruhlv.  The  larger  it  is  the 
more  uniform  the  gas  obtained. — Tttos.  FunCHBB, 
Museum-street,  Wurrington. 

[48159.1— A  Water  Question  —  Replace  all 
your  old  iron  pipe  with  lead.  No  doubt  it  is  cor- 
roded, and  the  flow  of  the  water  at  one  time  fores* 
the  loose  pieces  of  oxide  into  a  mass,  preventing  free 
pansagc  ;  at  another  time  looseuiug  it,  and  allow  a 
little  tetter  passage,  thus  causing  tho  in 
action.  Tins  is  a  common  experience 
pipe*,  whii  h  will  not  hurt  more  than  from  10  to  15 
years  with  hard  water,  and  if  they  are  also  subject 
to  external  corrosion,  certain  eoils  destroy  them  Ui 
five  years.  I  run  show  piece*  of  iron  pipe  oaten 
quite  through  by  corrosiou. — M.  F. 

[4S11*:;.]— Income-Tax.  —Claim  for  three  years. 
Tlie  forms  for  application,  as  well  as  for  the  needful 
certificate*,  you  can  get  from  the  local  surveyor  of 
queen's  taxis,  who  will  also  give  any  required  in- 
formation.—M.  F. 

148173.]    Locomotives.   To  Mu.  TiutxaS  - 

I  should  very  glad  to  afford  Mr.  Tratm  in  any  in- 
formation he  may  desire  by  giving  sketches.  Will  Mr. 
Tratman  state  one  or  two  engines  of  which  he 
requires  sketches  y  I  refer  to  the  engines  in  my 
answer  to  query  471*79.  in  tho  "  E.  M."  of  Sept. 
22nd.  I  cannot  give  sketches  of  the  tank-engines 
7'1S,  tt'.i,  and  204.  Meteou. 

Platlnotype    Printing. —To 

The  Plutinoty|n  Company  issue  a 
prusjiectu*  containing  nit  essential  pacta  iilam.  If 
you  advertise  your  uddn^w  I  will  send  you  that  of 
the  Puitinotype  Company.  Captain  Abney  gives  a 
short  account  in  his  "  Instructions  for  l"hoto- 
graphy."  The  advantages  of  the  system  are  sim- 
plicity, permanency,  and  the  beautiful  Indian  ink 
tint  of  the  shades,  which  do  not  shine  like  the 
silver  print*.  It  is  very  easy  to  manipulate,  and  if 
over- printed,  you  have'simplv  to  cool  the  develop- 
ing solution  to  correct  it.  Unless  too  far  gone,  I 
can  always  succeed  in  that  way.  —  C.  J.  R., 
Ventnor. 

[4S17I'.*  Platlnotype  Printing.  —  I  suppose 
you  are  aware  this  process  is  patent,  and  you  would 
require  a  license  from  the  riatinntype  Printing 
Company,  which  is  obtained  for  the'  small  fee  of 
2s.  od.  per  year.  You  will  obtain  all  the  neccswry 
infoniuiti  ii  di^inKl  by  writing  for  a  circular.  The 
prints  produced  by  this  pnxesa  are  exceedingly 
beautiful,  aud  are 'considered  far  more  permanent 
than  silver  prints.  The  ]u|ier  is  floated  for  a  short 
time  ou  a  solution  of  nitrate  of  silver,  and  then 
dried.  The  luiper  then  receives  u  coating  of  the 
following  solution  :  double  oxalate  of  potassium  and 
iron,  together  with  a  solution  of  chloro-pUitinite  of 
potassium.  Wheu  dry,  the  l*»l*r  u  excused  under 
the  negative  in  the  ordinary  wuy,  and  a  feeble  image. 


[4SI7«.l 
"Ll.B.A/ 
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due  to  the  nitrate  of  silver,  is  produced.  The  print* 
are  then  devflcineU  until  thev  appear  in  full  force, 
and  fixed  with  hyposulphite  of  soda.— James  I'juj- 


[48177.]— French-PoUahinfr.  -  The  Iwst  filling, 
to  my  mind.  U  tallow,  well  washed  in  several  hot 
waters  ;  but  for  diffcreiit  kind*  of  wood,  nnl  aim 
for  different  qiu-Jitir*  of  the  mime  wood,  you  rau.it 
add  plaster-of- Paris  and  colouring  matter.  A 
plain,  pimple,  gtopjranp  is  pla*ter-of- Paris  »nd 
water;  but  if  "Ll.B.A."  wish-**  to  make  a  good 
job  of  any  Froneh-polialiinj;.  I  would  dijeci  his 
attention  to  two  capital  articles  on  the  subject, 
which  appeared  in  Vol.  XXXII  .  pp.  17'.,  227. 
They  are  really  worth  the  whM>  price  of  the 
to  anvono  who  wishes  to  learn  French- 

Nvn.  Dob. 

[18177.1  —  French-Poliahins;.  -  Fill  up  with 
piaster  of  Paris ;  then  rub  all  over  the  work  with 
inahoganr  stain,  which  must  be  same  tint  as  the 
wood.  Tlitu  will  colour  the  plaster  of  Paris :  when 
dry,  it  will  be  ready  for  -siUshing :  if  this  is  done 
in  a  workmanlike  manner,  you  will  not  be  able  to 
»c  the  plaster  of  Paris.  Or  use  Wheeler's  "  Ameri- 
can Wood-flller,"  obtained  from  Messrs.  Fordham 
and  Sons,  Curtain-rood,  Lond<iu.  Full  directions 
are  frivcu  with  each  tin  for  filling;  nail -holes,  loose 
knot*.  4c  Make  a  paste  of  plit--,t.>r-of-ParU  and 
the  mahogany  stain.  Let  the  paste  lie  a  little  darker 
than  the  wood,  as  it  will  bo  lighter  wh:*u»lry.— 
.lores  Pakxixsox. 

[18184.]— Leather  Bellows  for  Camera. — 

You  will  never  be  uble  to  make  satisfactory  bellow* 
without  luang  two  jilie**  of  material  and  canlboord. 
The  operation  is  simple  enough.  Why  not  make 
K>mctning  substantial,  and  then  it  will  last  the 
camera  out  r  I  have  tried  all  sorts  of  methods,  but 
cannot  ot>tain  anything  to  ifive  satisfaction  without 
the  two  plies  of  material  and  cardboard.  If  you 
should  de-wre  to  nuike  one  as  nlM.vc,  I  shall  have 
pleasure  in  sending  sketch  of  parallel  and  c  unical 
tonus. — JiUhi  Pajuuxsox. 

Paste  for  Skins.— Get  a 

put  it  in  a  basin,  and  pour 
?  a  stiff  paste.  It  must 
be  made  ahnoi,t  as  stiff  as  orilinary  diugh  for  pud- 
dings, but  not  quite.  Stir,  and  lieat  up  well  with  a 
stick  for  three  or  four  minutes,  then  cover  up,  and 
put  by  for  two  days  before  using,  when  it  will  lx; 
much  softer  and  will  stick  hotter.  Spread  thinly 
and  evenly  on  luck  of  skin  with  a  stiff  brush  or  pad  ; 
this  will' stick  firmly  anl  will  not  crack.— E. 


UNANSWERED  dUl 


s'err'  /  tQr  .S"S 


MUt  ef  ovenVs  lesict  rrmiin  *i*irs- 
nr*  imtmrj  is  t\u  ti*t,  autt  ■/  sf.'f 


err  Trfr,Vnt  four  wtrkt  nfvrwar.l.,  It's  fcasl 
will  »*.c  1».  l„l  „n.l  *c».,r 


tkt,  »»  fur  tkr  krvrfl  uf  IkrirfrUatr  eWrissnvs. 

Since  oar  last,  Carstairs  1*.  replied  to  W#A,  8>«46. 

473*1.  Barrel  llano,  p  KM. 

47»l.  Coil.  ToMr.ToI 

4731U.  Psper-Mukinir,  nuH. 

17  I  l.iTill.-nl .  '«  H 

47011.  (J  W.K.  Euirlu*-*.  S09. 

47»ct.  Turkey  lied,  .w. 

«7rtUB.  Probable  Km>m.  .Vl9. 

47814.  <las  Analysis,  lit). 

47617.  Logarithni*.  SO 

47019.  Universal  .t.itnl.  SOfl 

47-OI4.  II.  U  rli  in  IlrnVc.  AOS, 

47<MH.  Warping,  law. 

47<W7.  Pneumatic  Bellows,  500. 


[481*1.]  —Boiler.— A  friend  once  told  me  that 
when  working  a  leaky  boiler  in  India,  away  from 
any  means  of  repair.  Sis  engineer  used  ilailv  to  put 
in  a  bushel  of  potatoes,  which,  when  tailed  to  a 
pulp,  had  tlje  reuuired  effect— stopping  up  the 
cracks. — C.  J.  B.  F. 

[WlyO."-Boil»r.-H  would  be  foolishness  to 
attempt  to  put  anything  in  boiler  to  stop  leakage, 
i--.  when  working,  the  fractured  part*  arc  con- 
tinually in  motion,  stretching  and  crushing,  so  that 
■  would  adhere.  The"  fracture  has  probably 
caused  by  excessive  amount  of  deposit  in 
externally  find  egg-end  boilers  should 
ork  more  than  two  or  three  weeks  without 
caulking  alone  will  not  do  murh  in  this 
fully  describe,  fractures,  and  I  will  advise 
Inst  mode  of  re|«urs.  Always  avoid  bolted  patches. 
-Bo*  TELL. 

;i>19S.]— Small  Brass  Costings.  TIkj  sand 
should  he  damp  enough  to  adhere  together  without 
sticking  to  the  fingers,  and  the  patterns  should  be 
dusted  over  with  cither  burnt  sand  or  litii'ly-puw- 
dercd  rosin,  the  same  lo-injt  used  also  fv  make  the 
tare,  faces  of  the  sand  part.  The  best  thing  to  do  is 
to  get  permission  to  watch  an  iron  or  brass  moulder 
for  a  few  minutes.  This  will  teach  more  than  half 
a  down  books.  If  "  Amateur  Engineer "  U  any- 
where near.  I  could  show  him  oil  he  needs  to  know 
in  tivo  minutes.-  Titos.  Fletcitku.  Museum-street, 
Warrington.  


47S1S. 
47*t« 
47*W. 
470S. 
47Htl. 

vm. 

AT**. 
17<:\. 
47W4. 
47S76. 


TlnriinnUl  Windmill,  p.  ( 
Dandelion  IVs>»,  um. 
Nickel  .Uuilw".  0)1. 
Putt's  Pstent  tnuu.  «VI. 
Sifting  Machine,  OU. 
Taiunes,  OH. 
niotogrs|Ji>-.  00 
IJeep  Sea  (*Mcs,  Oifl 
Ib-volviiiff  8hutnr».  no. 
Plastering  H/siiiis,  0*5 
Irish  J.  ¥.%  005. 


QUERIES. 


Mi .]— Shlve-Making  Machine.-  Will  some 
obluriiisr  L'tirrespucident  dneribe  u  laactane  for  making 
wtlou  bunifs,  uid  aiu)W  haw  the  buiuf  is  cut  out  of  the 
board,  and  how  the  bevel  is  given  to  it  !  Khivk. 

'IS'WO^-Plshlng-Taokle.-Would  any  reader 
oblige  rue  with  the  foUoniug  iulonastiun  '.  I  wish  to 
know  how  to  soften  bone  for  msluiw  luiunuws  fur  Balling 
tackle  !  Also,  bow  to  make  varnish  of  shoemaker's  roan 
for  Uwiing  rings  of  s  nsliing-rod  f  Also,  how  to  bronze 
ferrules  uf  nshlog-rod  *.  -Ill  ttos  HaLL. 

[4X9  m  ;  Legal.  Will  Mr.  Wetherflcld  inform  me  If 
I  fan  sell  a  "  sneeitir  "  ointment  -  not  Win.,'  a  ebemist  or 
druKgist— und  if  so,  must  I  use  the  trovernment  stamp  on 
each  pot  or  box  f  And  also  take  out  a  license  to  sell 
patent  medicine  T  I  notice  your  reply  to  So.  l-s  '.r; .  but 
do  not  know  whether  it  upplir*  to  my  ease ;  brcausr  when 
1  lived  in  the  country,  I  knew  a  luiir<lres«er  who  sold  and 
JvertisiHl  a  "  Balm  of  OluVa  "  for  the  hair,  and  the 


s4ijrtlsei 

and  Uke  out  a 


on  tot 

0. 


'iWOft  Tricycles. — Can  any  correspondent  inform 
me  what  is  the  best  sue  of  driving-wheel  for  all-round 
work,  not  racing,  fur  a  rider  of,  ssy.  Mt  «tn.  heisrht  '. 
Also,  wbctlxr  there  is  sny  sdvantagc  in  doabls-driiiers, 
and  the  relative  salue  of  plain  and  bail  beatings  ! 
Dick. 

.IWJOJi ;  -  LegsJ. -  September,  IsXl,  I  let  a  honae  in 
thorough  repair  to  a  tenant  on  a  three  years'  agreement. 
January  last  he  nnnpLsined  his  study  chimney  ffsyikinl, 
stating  he  should  leave  the  house  when  convenient  to 
himself— by  letter  denied  me  admission  into  the  house, 
and  refused  to  nave  anything  done  unless  I  agreed  to 
compensate  him  for  any  inconvenience  he  might  be  put  to 
by  workmen.  Without  notice,  on  the  MHth  ult.,  ne  lias 
removed  his  goods  from  the  house.  I  have  received  a 
lawyer's  letter  offering  the  rent  to  Sept.  SPth  last, 
threatening  if  I  do  not  eaneel  the  agreement,  ami  release 
his  client,  he  will  claim  damages  and  expenses  on  bis 
client's  behalf,  and  defend  any  future  actual  for  rent, 
(an  I  make  him  keep  to  bi-  agreement,  and  has  he  any 
claim  offaimrt  me  !   He  ha.  purchased  a  bouse  In  the 


THE  quantity  of  gas  used  in  London  last  year, 
according  to  tic  analysis  of  the  lyndon  gas,  com- 
panies' accounts,  prcporrsl  bv  Mr.  John  Field,  was. 
ill  round  numbers,  20.2:«>,0(»»,«K)  cubic  feet -which 
is  equal  to  a  bulk  of  one  milo  squire  bv  7'iJft.  high, 
and  its  cost  to  the  public  was  i'^.yil.OU). 

Is  s  paper  read  before  the  Aca-lem^v  of  SciencsHi, 
Paris,  on  marsh  fevers,  by  M.  d'Ablsi.lie,  the  author 
says  that  immunity  from  such  fevers  in  bad 
Ethiopian  regions  is  often  secured  bv  sulphur  fumi- 
gation on  the  naked  ls«ly.  In  Sicily  the  workmen 
in  sulphur  mine*  ou  low'  ground  suffer  much  less 
from  intermittent  fever  than  the  rest  of  the  popula- 
tion. In  Circcce  M.  Fouqiu*  has  shown  a  once 
nourishing  town  of  40,i«J»  inhabitants.  Zephyria. 
baa  ham  almost  utterly  d.  ]-  pulat  d  through  marsh 
fever:  and  its  decadence  has  corresponded  to  a 
transference  of  sulphur  niining  operations  to  the 
east,  so  that  the  sulphur  emanate •»*  an*  prcveiit'xl 
l>y  a  mountain  mass  from  n'.ic!m:g  the  nU  of  the 


now  dead,  leaving  a  will  be* 
trust  to  her  children  in  cjusl 
died  some  years  before  my  fa' 
come  of  age,  who  now  hiys  dai 
say  is  bis  rlaim  Istrred  by  the 
is  my  mother's  will  valid  I  Ai 
sell  the  property  as  directed  i 


ii 


g  the  property  on 
My  eldest  brother 
Ting  one  son  lately 
■  property.  Kindly 
of  Limitation,  and 
can  I.  as  executor, 
will,  giving  each  party 


their  share,  and  the  buyer  a  satisfactory  title  .  —J.  Joss 

[4OTI1  ] -Fret-Saw. -I  have  one  of  tlieeheap  treadle 
inachine.  without  blower.    Will  i 
me  bow  I  can 
-Fides. 

IKBU '—  Dynamo.  I  have  been  for  some  months 
aaitinir  fur  the  information  pnanised  by  •'  Anglo  Dane," 
and  in  a  letter  from  him  on  p  57s.  August  *jth,  be  says, 
"  I  have  built  a  dynamo  which  does,  and  lias  done,  use- 
ful work  for  inure  than  nine  months  ; "  but  as  fur  the 
particulars  he  promised,  to  the  best  of  my  knowledge, 
they  have  nut  been  given.  What  I  want  is  a  machine  to 
deposit  copper  at  the  rate  of  lib.  in  tl  hours.  I  should  be 
very  much  oblige.]  to  one  who  would  give  me  full  parti- 
culars or  reference  to  any  published  mforniation  that 
would  enable  me  to  make  the  same  In  the  .Vcirs'iav 
Ammra*  Smyptemcnt,  No.  161,  there  Is  a  full  description 
of  a  small  hand  machine,  with  working  drawinirs.  This 
lliaclline  is  ckliiucd  to  be  equal  to  six  or  eight  Bunsena. 
The  machine  partly  doambed  by  <}.  Tolmon  in  "  E  M  " 
of  June  St,  I  should  think  would  suit  me,  if  I  knew  what 
si *c  and  length  of  wire  to  use  to  get  the  desired  effect.  1 
to  drive  it  by  a  weight. — Kusxixo. 


[tiwin:  Leclanche  CellB.  I  have  s  do».  of  these 
whieh  have  beoonie  UM>less.  llow  ran  I  remake  them  up 
into  cell*  not  requiring  u  porous  pot  '  Must  I  have  new 
imuuranese  !  Are  the  old  porous  pots  any  use  '  How  do 
I  fix  the  manganese  and  broken  carbon  round  the  carbon 
element  f— C.  II. 

[48814.)  -LeraJ.  -  Will  Mr.  Wi-OnrnelJ  kindly 
advise  iwi  the  following  !— A.  died  seven  years  ago.  and 
by  his  will  left  £J,oirn  upon  trust  to  his  wife  (who  is  still 
alive  and  receiving  interest  thereof  from  the  amount  in- 
vested in  the  funds'..  At  her  death,  testator  desires  the 
money  to  be  equally  divided  amongst  his  three  brothers 
or  their  assagna.  Certain  provision*  are  made  in  the  wilt 
in  rase  either  brother  should  die  before  A.,  but  as  such 
did  met  happen.  1  omit  the  clause-*.  Two  yean  afro  one  ot 
A.'s  three  brothers  died,  leaving  his  wife  sole  executrix 
and  hi*  share  to  her.  Should  the  nrst-named  widow  die 
tint,  docs  a  third  share  revert  to  the  widow  of  testator's 
brother,  as  the  executors  to  the  £^,UOo  contend  that  the 
brother  who  last  died  could  not  will  to  his  widow  what  he 
had  never  received,  but  that  the  share  descends  to  her 


[48*15.1— LeBrsU.— To  Mx.  Wa-riixsrirtD.— Kindly 
live  opinion  upon  the  following  :  A.  obtains  a  loon 
from  It.  upon  part  of  household  furniture,  as  ps-r  on  in- 
ventory upon  unrtsristerrd  bill  of  sale.  Hum  advanced 
■Bid  Interest  repayable  by  instalment*.  Upon  A.  sigtuug 
bill  of  sale,  11  bam  ready  a  promissory  note  for  the 
amount  of  bill  of  sale  payable  on  demand,  which  A.  also 
signs.  A,  subsiequrntly  has,  at  three  different  pen »1*>. 
further  advances,  each  time  signing  bill  of  sale,  and 
also  promifloury  note  |iaynble  nn  demand.  Firstly,  whaL 
is  the  effect  of  an  unre|ri*tectd  bdl  .if  sale  !  Soeaodly, 
was  A.  right  in  signing  the  promissory  notes  payable  on 
•lemaud  to  addition  to  bill  uf  sale  t  The  amount  in  all 
advanced  exceeds  do.  The  instalment*  hare  been 
regularly  paid  by  A-  Dornrrrt.. 

I4WI6  J-  Wntch-Caae  Polishing.  I  wish  to  rc- 
pohsh  plam  *  liver  watch-case  which  ha*  ».*rn  duU  and  is 
sliirbUy    soaUlu-d.     Have    lathe.     What  niaUtiaJs 


F.  W. 

Lockstitch,"  or  some  of 
liow  many  blades  to  put  in 
'.  hearth,  and  what  sixe  fly- 
as  well  a  i 


'la*.  .;—  Legsd.  To  Ms.  T.  WsTH«xn«i.n  —Kindly 
advise  under  these  ctrcumstantssi :  A.  the  father  :  B.  the 
dnuirhter,  who  inhrrita  the  father'*  property  at  his  death 
by  will  and  succession.  Now  B,  is  married  to  ('.,  while 
the  parent  of  B.  Is  alive.  The  father.  A.,  after  the  mar- 
nape,  has  the  will  altered  in  the  wedded  name  of  B.  to 
have  bis  property,  are  .  for  bcr  sole  use,  without  *s-t-kiiu( 
Uie  consent  of  B.'s  husband,  tine  child  is  the  result  of 
the  marriaire.  B.'s  husband,  C,  ihes  before  the  child  is 
of  age.  fan  B..  by  law,  will  uway  any  portion  of  her 
estate  without  the  ranstnt  of  her  daughter,  or  suppose 
the  daughter  of  B.  should  die  before  her  moth-T,  would 

bthttof-B %£ZS£Ei£  a" ,mar  ^ 

P-'JiH  Is-aL  To  Mx.  WtTiixxrixi-o.— Having 
siinusl  »<.veiul  lull*  of  sale  (iinrswistered)  which  have 
been  running  daring  six  yean,  and  having  paid  all  the 
principal  and  mtercst  by  instalments  except  lux.,  which 
they  refused  to  give  me  a  receipt  for,  but  charged  as  a 
fuse,  I  now  cannot  get  a  receipt  in  full  of  all  demands  or 
the  securities  I  signed  returned  to  me,  and  they  threaten 
to  take  my  good*.  Their  acoaunt  appear*  not  totally 
with  my  receipt*,  which  are  given  by  one  of  the  firm 
or  their  clerk*.  Am  I  cuuip.'llt«l  n»  lose  my  time 
taking  my  receipt*  to  litem  so  that  they  may  reetify  their 
Knit*  :  llow  sliall  I  proeis*d  to  get  clear  of  them  !  — 
Nxao  Most  ALU's  cissisi  «  Hoxis  S»i  it. 

;♦«»».'   Regulating  Boston  Lever  Watch. 

I  have  a  Boston  lever  watch  which  gains  about  eight  or 
ten  minutes  in  twenty-four  hours,  and  will  not  answer 
the  reguhitor.  1  should  thank  any  reader  to  kindly 
inform  rue  how  tu  (inxeed  to  alter  the  balr-spnug  — 
AasTUVs, 

[4SMIO  1  Legal.  To  Mr  Furn  WrTiirsriiLO  — I 
should  feel  Knit,  ful  for  y.mr  *  In.,  ns  to  the  fol lowing  : 
Sevetiti*en  vi  ars  airo  my  fa'Je.  r  dl*.rl  intestate,  havllur 
huilt  house*  on  ljinil  bought  Im  .  nr.  My  mother,  having 
,  and  [said  all  bills  during  the  17  years,  is 


required,  and  how  applied  1 

[48917.  J-Blower.—  Will 
"  oars,"  kindly  xivu  sise  and 
fan  to  blow  a  full-aixed  am 
wheel  to  drive  it  direct  to 
bellows  T—  Fa*. 

[48918-]—  Varnish.—  I  have  some  oak  varnish,  and 
And  it  dries  too  quickly.  How  can  I  make  it  less  drying 
without  reducing  the  brilliancy  !  Dsrosaros, 

[4*119  1 -Boiler-Sotting.  -Would  any  Sneering 
•11  me  which  is  the  be*t  way  to  set  an  onlmary 
Uncashire  Vifler.  7ft  diameter,  and  auft.  long  ! 
I  lease  give  all  particulars  as  regards  grate  area,  width  of 
flues,  sic.,  and  oblige  a— FtasiL 

[tKWi.]  -Binocular  Field-Qlaaa.  —  Is  exterior 
black  polish  on  bras*  of  these  a  japan  or  hronxe  7  How 
are  leather  euvermgs  cemented  on  evenly  t  What  i« 
meaning  of  twelve  lenan  and  lines  !— dues  it  refer  tu  tuv 
of  ubieet-glaaxes     F.  W. 

[4HM1.]—  Brush  Machine.  -Would  "E  ,"  or  one 
of  "  ours  "  who  has  had  practical  Working  with  the  above 
|  kindly  explain  the  following  !  -  I  have  Lately  been  lun- 
I  uuig  a  six-light  llrush  mocliine  for  charging  some  accu- 
mulators  (3D  cells  m  series).  1  And,  however,  that  when 
the  bruslM**  press  ou  tlie  commutator  with  the  force  given 
them  by  their  natural  spring  [i.e.,  without  bending  them 
at  all),  they  wear  out  so  rapidly,  that  when  the  machine 
has  been  running  three  or  tour  hours  the  copper  wears 
tight  through,  and  the  extreme  tip*  uf  the  brushes  con- 
sequently ram*  off,  the  part  of  the  machine  under  the 
commutator  being  strewn  with  copper  niinsrs  and  dusL 
There  was  very  little  spsrking  ut  the  bnishcw  when  in 
action,  so  I  am  inclined  to  think  that  the  wearing  sway 
waa  entirely  mechanical  ;  the  commutator  was  also 
slightly  oiled,  and  was  quite  smooth  at  starting.  I  then 
tried  bending  the  brushes  slightly,  so  as  to  make  them 
pros*  with  from  }  to  J  their  original  presaiirc.  This  wo* 
very  carefully  done,  so  that  there  was  still  guod  contact 
everywhere.  Now  when  the  machine  was  driven  at  i«s> 
revs,  per  min  ,  not  the  slightest  trace  of  current  could  be 
obtained  even  when  the  machine  was  short-circuited.  If. 
however,  the  machine  was  rotated  by  hand  at,  say,  from 
OJtolOOrevs  skm  short-einuiu-d  ami  broken,  much 
flashing  wa»  .sbtaiUMl  ;  but  when  again  driven  faster,  all 
indications  of  current  stopped.   Cau  anyone  explain  : 

e.  a  k. 

'  ISiia  ]  -  Legal, -On  Mr.  Wethcrfii  td  kindly  aid  in 
the  following  !  A  widow  lias  three,  son*  and  four 
daughter*  She  make*  aiwl  si^ns  a  wit!  t»-n  years  bi'f.ir*! 
>.   rWrss-tly  after  her  death  another  will  l^broiiRht 
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writing  of  one  of  her  danghiera.  rigncd  and  kiijim.]  on 
the  day  of  her  death,  and  leaving  the  bulk  of  the  my 
perty  to  her  daughter*.  The  executor.  (vir_f  two  of  the 
son*  and  arte  daiighur!  earry  out  thi.  will.  The.  other 
.on  La  iratirrly  h  it  out.  tan  be.  by  placing  thr  whole 
matter  in  tlw-  Viee-Chaneellor'*  hand,,  over-ride  tht-  will 
on  the  plea  of  an  undue  inftuenie  being  uaed  by  the 
inatcra,  and  alao  that  hi,  mother  woa  not  in  a  .bite  to 
make  a  will  in  the  la.t  .lay  of  her  life,  having  been 
».  li<,1  with  n  mortal  iluw»>  m  the  mornirur.  no  that  he 
mny  obtain  a  fiilr  distribution  of  thr  pro],  rty  from  the 
Court  of  Chancery  t  Thr  riot  of  the  above  will*  won 
made  So  year.  Ago.  and  the  latter  »>  year*  ago.  If  the 
other  mcmluT.  of  the  family  *vlnw  total  ignorance  of 
the  former  will,  will  thi,  dratroy  the  objection*  againat 
the  latter  one  :-Cirr.an. 

I4RH3.!  -  Irish  Locomotive*.  —  I  ahould  f«l 

obliged  for  the  i!imrn-kmi  of  tin-  driving-whrcl.arid  ryU- 
of  the  following  engine,  N  It  Th.x  working  thr 
linilt.d  mall  M  (I  tV  It.  The  Faugk-u-Kallagli  iind 
the  LcinaleT  cla,.,  the  latter  with  "ingle  driving-whet  U 
7ft.  diuni  ,  I  think  It  s  \  W.K  -  Thr-  maifenjrine* 
with  lift  Fin.  four-iimph  J  wheel,  A1h>,  tlw  eft  Bin 
rxpre,.  engine*  of  Un-  L,  tc  N.W.R.,  which  m  almn.t 
ident|..ul  in  appearance  with  tli. ■  next  pnxeding  A* 
to  g.x*l,  mfrinr*.  thi  ni,..t  pi.wrrful  tvpc  nn  tin.  U  S  \ 
W.R.,  and  on  thi  L.  A.  N.W.It.    Moac  l-ionr. 

Torches  for  Proce»alona.-Can 

fnrnd  tell  me  what  anrt  r.f  t,,r,  1,  i.  grncraliv  uaed  in  prn- 
1 1  Am  there  any  <liif.  n  ut  from  tow,  whirl,  1 
uuantiatattory  !   An-  them  .erne  made  from 
and.  —  (irv 


I  Any 


will  be 


wja  -Bust  from  Gun-Barrels.  Tin 

nest  polwh  the  inatd*  of  guii.burnbi  wtmh  are 


can  1 
..  a  little 

ru«ty,  the  gun.  Ring  .iln.n.t  new  r  They  un'  .ir-ooth 

bore*.,—  BUKCUtOADKa, 

«22i>  '-Truss.—  Will  «mir  trader  inform  me  of  the 
bent  wwTtow.^lieti  lb.-«.riiiir  of  mv  tniK»  r  It  ]«'«• 
too  hanl  airam-t  my  b,>i,  I  Hml  half  U*  imiure  ia 
<tmtt  mitteknt  to  kr<fi  it  up.  -  Tki  ... 

;i8227.;-ATjitom»tio  LiaValvo.  I  have  made  a 
Mnall  hot-air  rngino,  which  wiirku  well,  with  one  detail 
exception— iijt  1  an  automatic  lift  valve  to  admit 
air,  and  w  li» -u  the  prr^surv  rotor*  on  t«i  the  ralve,  it  f all* 
on  to  tta  fa<e  with  a  loud  □*««••  I  lukve  trir.1  Uwthlr, 
and  it  takea  the  noi^e  ud,  hut  it  »>  wam  lHirn«  I'an  any 
rvuder  inform  nie  how  to  gtt  over  the  ilitlk-ulty  '.  U 
thrrv  a  material  whiih  will  -'and  the  |jrni»nre  without 
1.  iiik  alfect.xl  by  the  heat  f  Any  information  will  \<f 
Rladly  mxttexl.    Kvrr.nat.M  >Li»r. 

[<8M8J-  Artlllcial  Bird's  Eyes. -Would  any  of 
your  roadrn*  i«>  kind  iw  Ut  injnrui  uw  h<iw  to  make 
artiHeutl  tilnr»  tjrm  fnim  kIiw.  or  a  eompoMtion  that 
would  melt  rnj.il)  in  a  mumiun  fire  .'  I  ilon't  want  to  flux 
any  ralounil  ghi«a  to  form  the  pupiU,  aa  1  ran  do  that 
Willi  common  luiut.  The  tin  a  unit  1  wiuit  mortly  are 
hawkH,  5  uiillimrtn-n  diam  i  ir  rniwit  tie  tniniparen?  I've 
tried  to  melt  broken  rIuh.,  but  1  could  never  iret  tlie  half- 
n>und  form  prrfn  t-t hey  all  rume  out  in  rinle«.  May 
be  it  wimld  be  better  to  make  thrni  in  inoulihi.  If  an,  !<• 
kind  mounti  to  mention  the  material  uaed.  and  how  to 
make  them  '.  1  aak  thin  aa  I'm  in  a  plane  where  thrv  ar<' 
impumblr  to  in  t.  r\r.     by  writing  to  IjiRlund,  aiel'then 

ten  cluuifea  to  one  they   would  be  let 

<  or.uoKA.vT,  Obidijrcni,  Jud  Tnlom. 

;t«2JT>  — Locomotlves.-Wanti-.l  the  prinripal 
dinKTudona  of  the  ibtlervnt  t%-tiei«  of  rnirinen  on  theMetni- 
pohtan,  M.rtn.iaditan  Iii.tu.  t,  l>,ni|on.  TUlmry  and 
Ninthend.  North  t.taifnr«l,  I  l..«ldn  I  aura.  Marrnort 
•  aruale.  hiurt  and  Wot  Junction,  and  I.ynn  an.)  Ful 
llain.—  Al-aair. 

:we»i.  North 

dillirn.loua  of  No,.  1.1,  •>,   >,,  |,i, 

MM,  W,  t)f>.  Alabk 


■ad 
Fukeu- 

Wantrtl  the 

■'A  **i  Mk  Mb  Hsi 


t«ai -} -Dulcimer.  •  -  Wmihl  Mr.  IVyer  iw.l'i 
kuwlly  aay  wliat  kind  ot  wire  in  to  be  u<e<l  for  duWiuen.. 
and  wlwther  wire  of  one  slr-n.ih  mid  aUn  tniuld  <)o  lor 
the  wliuU'  of  the  notr^  !— J.  HaJUIUU. 

ttery.  -  I 

■tend  of  a 

un  earthen  r«it,  the  /in  -  in  a  puroua  pot~whirh.  wlien 
tlll.Hl  with  linuld.  w.iv  cnrk<-l  up  anil  raimtliiusl  over 
Iiound  thin  wt  )u. k..l  ii,.n  tnmitura.   The  h  mid  wax  a 

MttimUal  tadulion  of  eaii-tl.   -1*1-1    runimeniul  at  t  To 

1«t  cent,  .odium  hydrat..'.  After  they  had  been  aet  up 
lit  houra,  the  toll.jwtns  tnr.i.un  menta  w.re  mad.-: 
E.M.F.,  one  i  ell  .X  volt  ;  the  other  net.  The  nwtun.-. 
r.f  one  wan  alwut  ;>  i.htltf  A>  theae  nwulta  are  \uA  aatla- 
f  irtorv,  I  should  like  to  hrnr  what  aome  who  luive  auc 
reeded  witli  th<.«<'  butterim  inn  «ll^KO.t-— LI  B..V. 
[*xm  ]-To  Mr.  Lancaster. -I  wi.h  te,  make  u 


[MSSH  ]  -  Bennett's  Tin-Pot 

rercntly  made  up  twr.  of  th.«-  c  " 
tin  POLS  piste  of  thin  aheet-lron 


«T»xtr«»uvipc  with  two  limb,  at  an  ansle.  and  t 
the  middle,   fan  I  nw  a  rri,m  of  bl.iili.hide 


and  the  prt-m  in 


If  «i.  plraae  let  mo  know  what  rer.ieut  to  iue.  -  U  H  A 

fl8SJI.j-Butter.   Will  Mr.  Allen  or  Mr. 
irive  the  rewa  ii.ii.-.)!>  n,!i.]ii(.|)  f,,[  e-tliualimr 
fat,  rurda  and  Kilt  in  butler,  and  the  rul.  lUationa 
wry  «» Und  the  ^reentaKi  of  the  «me  !   It.  J.  W 

U>23»  -  Carbonlo  Acld.-Wlutt  ia  the  trpwUk 
franty  of  liquefied  tnrtaitue^ind  mia  1— H.  11. 

— Iron.  -ITave  any  exiw-rimmta  been  made  to 
lie  the  d«Ti.v-e  of  the  teroalc  atreturth  of  iron 
J  at  hich  tem|.  niUirm-fr.itn  »«  F.  up  to  rvd  heat  ! 

if  ~.  with  .hat  reauit :  n.  n. 

'I'iT  Equatorial  Cin-lcs.  I  hnv.  . 
trl.ae.Tpe  mount»l  ou  an  equatorial  atsnd  with  alow 
motion,  but  without  divided  rtnira.  I  made  anme  of 
emrdhoard,  but  rvmld  not  rest  K.ti«fled  with  them,  and  1 
now  wiah  aomi-thinff  durable  and  cheap  with  verniers. 
Would  aoine  of  "  mm  "  kindly  otfiT  ™«ire«ti.in  T— Jam. 

^  4Jfi'"'  i.  SstUnir  SUdo-Vslw*.  -  Will  anyone 
kindly  tell  me  how  to  art  an  ex|«ru*ioii  Hlidt-valve  t«  cut 
off  at  iLalf^tmke  .'  Lkahxkw, 

1^2.^*  i""  Fret-Saw.  I  huvt-  un  o]d  arwinff-marhine 
(jyneeleran.1  WiUun  '.  I>  it  p.,.-,!.],  f„f  mr  to  have  it 
attend  to  a  ttrt«aw  !  It,  tr>  udle 
feet.  It  ia  a  frond  atlrrny  tuble,  ax 
wurk.-  Nit  Dtei  ttusm  a. 


, .  i*"W>  ±—  Insulation  of  Coil.— Will  «oiTie  one 
kindly  teQ  me  how  mnny  luyira  of  para  timed  pur»  r  1 
ahould  i>ul  on  a  mil  of  the  following  dinun«ona  ]— Core 
Jm.  diam  ,  Kin  lonir  ;  primary,  two  layer*  No.  11! 
inmUted  by  a  layer  of  renn  and  pumffin  ;  ^.wndary  to 
eonHt.toflllb  JW  ►ak-eovere.l.  ,.,'und  in  two  *,Uon. 
Atw,  how  much  irrark  1  mi^ht  expert  from  Uic  coil  .- 

Nffill  Preserved  Potato.— How  ia  nreaerre.1 
potato  made  on  a  lanre  aeale  1  I  mean  the  dry  kind  uimhI 
on  board  ahipa.    nioHL  vsorii. 

r**iia '  Fishinrr-Bod  and  Tackle.- 1  ahonld 
lie  much  <JilnJ"l  to  anyone  who  oitdd  tell  me  o(  a  ir.w«I 
block  vuraiah  for  a  rl-hins-nal  !  Perhapa  ••  M.  A.  W." 
eoidd  obliire.  I  .hould  ul-3  b«.  pUd  of  a  few  direetiona 
for  making  trout-fliea.— <iio.  T.  Flemisoi. 

[«•<!«     Worm-Eaten  Violin.   I  have  ,,.„ 

whlrh  ha»  1»«>ii  ,hul  up  in  caac  rive  taontlva.    tin  takinir 
it  out,  I  ttnd  it  ia  worm-eaten    (  an  any  of  •'  uun  " 
inntrurt  aa  to  the  bet         of  ireiliiw  rid  .if  them  '  U«i 
hat  to  fill  the  hole,  with,  iind  if  the  hibeJ  i«  ot  nny 

I  jon  Ihimpiint. 
I  a  Q  •  8. 

-T.  A.  0, 

[twit  Electro-Oildln(r.-I  alioald  feel  rtBssd 
if  one  or  other  of  the  chemical  enntribntora  to  the  M  " 
Would  wive  me  a  few  practical  hint*  on  the  preparation  nf 
the  cyanide  ol  ici.M.  1  Iwvc  tried  umiin  and  airain  to 
form  the  precipitate  from  tlie  rhloride  <nlntion  by  ryaside 
of  potjiwinm.  but  have,  at  IraM,  lisd  onlv  initial  "ucceva 
— much  of  th.  fold  uptnn  ntly  remaininft  in  dilution.  I 
have  l>ein  ear.  ful  to  add  it  drop  hv  drop  Injth  »lr.ms  and 
weak,  but  with  the  vimc  re«iilt  With  ammonia  I  mic- 
eeix]  much  let'er  .  but  then  it  sire*  a  daiwernua  cinu- 
jaiund.  and  ao  letter  h'ft  alone  - Ax  Oil.  Si  hmsiseb. 

[4R.M.V  Burninti-  BoUaBt.-Wul  sny  reu.icr 
■killed  in  ui.  iiritt.  rkinfllyinronnme  ol  tlw  mo<t  appnjxd 
mrthial  of  i^mvcrtinir  clay  into  halJaat.  and  what  protior- 
tloll  and  what  kind  of  roal  to  chiy  ia  thr-  beat  f— Navvy. 

]t*rW  1  —  Leiral.— Ilavinfr  bought  mme  land  in  Aahton 
flint-jn.  and  dcairinir  to  build  a  dwelliror-hmov  with  a 
fetire  in  front,  how  fur  ran  1  brimr  my  fence  out  in  terra t 
~i  that  I  ran  nwke  llae  ol  all  the  irrouwl  without  annoy- 
'  ■  -  m  ■  •  ;.i  -  ■  !  (hi  villas  'i  i.  -i  :.J  finij  ,i, 
main :  leudinir  from  Tnnu  to  Ayln.hnry.  Some  tell 
mr  I  mu«t  take  I.Mt.  from  the  it-own  of  the  road  ;  other* 
*ift  .from  theeniwri.  and  then  amun  I  am  told  «ift.  fnnn 
he  h.jlffe  o,  fm.*  „t  u,P  other  ^de.  and  aome  ;«fft.  from 
the  other  aide.   11,-aae  r.bhire  by  informing  me  which  ia 


1 1 


urtvet. 


Rt 


At.1.. 


[4Kii7.  Model  Ship.— I  am  about  to  carve  out  of  a 
InK  the  hull  of  a  mtter.  and  wunt  to  know  whether  the 
,i.i.^«  wltoitld  lie  mrved  to  imitate  overlapping  plunk,  or 
left  l-lain  '  Pcrliapa  one  of  our  m'toidr  rewire,  would 
kindly  »uv  whlrh  in  the  eaae  willi  reiU  ,-uttern  of  larire«iie 
ojwlmurh  obluro—  Ixlaxi>. 

:«-*/!•<    Potato- Mashlntr  Machine. 

the  potato  crop  ia  mi  abort,  and  ao  many  aninll 
amongst  thr-m,  I  \»y  to  aak  iiur  mechanlral  friendn  to 
irivr  u«  iia  1  have  no  doubt  it  would  be  a  biv.n  to  otherw 
a,  will  aa  inywlf,  who  an*  hand  of  a  iri»id  pota^ii  s 
dewriptiuo  of  a  vtnall  ma.  hine  tliat  would  »r™nite  tlie 
•kin  from  the  pulp  to  save  the  tmuble  atef  waate  of 
mrinfi*  them.  I  mtend  the  pntattveH  to  be  flrat  well 
hoile<l,  and  wliilat  hot,  put  in  the  maiiune,  the  jaeketa  or 
rind  ntiiinetl,  and  the  farina  or  flour  warmed  aeiiln  if 
neermary,  and  aent  to  table.— IIortEwtri. 

[4aiA»  1-Fljrwheel.  The  fl,-wh«.l  of  a  Clayton  and 
Shutttewnrth'.  4-h  p  eiiaine  tuma  toward*  the  ilrtver 
I  ail  I  make  it  turn  tlie  other  WTiy  by  altering  KUdr-ralve 
ro»Ia    -It.  M.,-nr 


fori 


«1  foilairt:  Wil, 


Any  inr.irniati.ni  on  ketisnir  fema  is 
be  thankfully  rvceivvU. — II. .aw  clu 

ItWKI.]— Spiral   Apparatus.— May    I  aak  Mr 

Kvann  to  aupntitnent  hi,  well, hoc  artiele  on  the  "  Kpira] 
Appnnttua  "'by  irivinfr  a  li«t  of  the  differeut  number,  .« 
the  chamre-who-la  rn]iiired  for  the  aanve  !  Ami  mav  I  h 
ullnwed  to  return  him  my  hearty  thank,  for  all  hi«  Vind- 
m  -  -  in  . 
kindred  • 


my  hearty  thank,  for  all  hi«  Vind- 
jformatian  on  thU  and  to  nutBv 
I  aubjccU  f-Ax  Old  Twouiaebe. 

'.nam/  —Tricycles.— Could  any  render  tell  me  f mtr 
prwrtieul  .  xpr'rleiioe  if  the  Coventry  Convertible  in  it« 
.in|*!.>  form  run.  aa  well  a.  an  ordinary  Coventry  Rotary  ' 
i  the  Sociable  form  of  the 

titan  Ulnae  of  the  ( 


Arc  the  fa 


■  lady  in 


fur  tli. 

(Vinvcrtihle  placet!  any  higher 
or  any  frrmt-*teerer  t— C.  W. 

>«v.  -Breaking  Weight  of  Boiled  Joiet. 

-  the  rule  for  funding  abovy  in  ton.  i.,  aevira  times  th. 
depth  x  tlie  are*  ot  the  bottom  lluni-e  ;  lensrth  of  bear- 
ing or  »p.in  On  cuniparinv  rvault*  tluia  ..btMineal  with 
liata  p'tidfelied  by  iron  merehanta,  1  ISnJ  diifenraca 
which  I  <iin  inuly  aaairni.-  to  b-  ..wih|r  to  tlie  method  oi 
cnl'idatirur  the  area,  of  the  tliiu,-e  Will  anv  read,  r 
kindly  explain  how  tlu,  i,  done  in,  the  i.rlnt  of 
divwion  between  the  web  and  the  ttancre  I— ft,  F.  B. 

[4WSW  J-Copyholds.  Rirppnac  A.  buy,  a  rieee  « 
ri»j>yhold  prop,  rty,  and  in-t.-id  of  lakinir  it  up  in  hi,  own 
name,  takea  it  up  In  the  name  of  It .  and  then  A  dio, 
ami  no  mention  of  tlie  -..liil  pioperfv  iv  uia.b  in  hi,  will. 
Who  e«u  claim  it  A  ,  h.  o  -ut-Uw,  or  It.  (in  whow 
Dauie  the  property  ia  taken  upi  ;  or  Miprow  the  kim!  A 
d.»->  will  thr  pi..|«  rty  to  vune  t.  isnn  otii.  i  tlwn  11 .  whu 
then,  i»  tlie  riirfit t ul  claimant  him  to  whom  it  ia  willed, 
or  U  lin  whoae  name  it  ia  taken  up)  '.— Kir  Yam  Wtxsut. 

Milky  Way.- 1  :.-!«■.  ting  the  „„i,«.  ,,f  ti„ 

JUlky  Way  whi  r..-  It  crnv,  ,  r'a»ioprii,  1  llr.it  di vreTnn- 
eiea  exii.tlll»r  amonir  nuip,  which  1  have  Ken  examining. 
I  d»ire  to  know  whr-.h.  i  it  ,  the  W  in  that  irMiatrl- 
luUon  u  little  to  Suitli,  ]u«t  ui'luding  «  y,  r,  ». 
lying  to  the  north,  and  completely  nutaidc  ;  <ir  c»c.,.,< 
tlie  W,  IrwvillK  a  Juat  outside  the  anutliern  edce,  and 
,  jiuet  outaidi'  the  northern  edge  ;  i>r  whether,  in-teild  ul 
l«rur  anrrr,.c  here  faa  Laid  down  in  anme  Biap»:  it  t, 
really  W  «*1  include,  „,  ,1,  v.  nnd  t  (but  not  .), 
within  it*  northiTn  border  —  Ihir... 

i*2)Sri  -Mercurial  Oaujre.-  What  i«  tlie  eorrrrt 
hetirht  of  a  column  of  mercury  to  indimb'  lib  pn-..ui, 
per  aq  in,  !  I  wi.h  to  make  a  mercurial  rtandanl  for 
teating  ^eam-preawure  gnugea,  and  aa  I  Khali  teat  up  to 
llolh.riny  .light  error  will  be  itirreaaed  in  the  high, r 
iirv^aun..  The  nnin>..  appr>.udi  to  aeeurary  I  can  mak. 
■a  iH«Kin.  Can  any  <rac  aay  if  tliat  ia  «ulH.-,ently 
accurate  f— R.  K.  Joxe«. 

t*Jj<). '  —Music  Bells.   I  have  had  mad.'  to  onb  r  i 
three-octave  art  187  betb>  ,  pianoforte  pitch,  from  middlr 
C.  of  mu*i.ail  bell,,  with  the  .pecial  intrration  of  arrnur- 
ing  the  «»tne  in  an  Ameri.-an  nnrvn,  which  I  hope  will 
Vow  that  '        t*crt*  "uprrior  tn  the  atrel  hura  uaed  in  the  i 


;«rS5(i.  — Oirdor. 
kindly  give  tlw  dimen 

etnmg  enough  to  iwrry  a  Km.  brick  wall  toti'.  high 
an  opening  itft .  wide.    Tlie  total  h llgth  of  the  w. 


Will   i«  ifuc   competent  enginvaT 

-  i  puUX: 

burner  tluui  tlumc 
bligial  for  ptl 


over 
wall  la 
ia  in  U>e 


1ft.,  and  the  aprrtun>  to  bi 
middle. -U.  W.  F. 

[48SRI.1  —Astronomical.  I  have  n  .1  T-lc>in 
aehreflnntie,  by  Tulb-y,  mounttvl  on  a  ]rillar-and-eUw 
«tand,  with  vertical  and  horbruntal  rack  motion  I  wi,h 
to  mount  thia  in  nuch  a  manner  tliat  It,  uxia  may  be 
pindlel  to  tlw  polar  axia  of  tlio  earth,  and  etdl  I  wiah  tlie 


lobe  carried  in  and 


To 


toil. 


ft  


A  B,  ahall  he  inclined  at  audi  an  ancle,  that  when  tlie 
telewope  ia  pliw„l  upon  it,  the  line  C  I>  may  be  panillel 
to  the  jxd&r  axia,  and  I  ahould  be  enabl.,1  to  follow  an 
object  without  u«ng  the  vertical  motion.  I  ahould 
aerore  the  teleaeope  by  bolta  throuirh  the  holea  In  the 
"claw.."  luatructiuna  and  advice,  ineluding  tlw  angle 
at  which  A  11  would  have  to  lie  cut,  would  he  gratefully 
received  by— A  Yoeao  Ai>TRo»ol>l.a,  tilieifield. 

;««»■:,  -InsecU    in    Fernery.     Thanka  to 

"ttamundo"  for  lu.  information  The  im*«t«  are  of 
thrv,-  kiwi,  :  amull  green  one*  with  longiah  lega,  amall 
blurk  onra  (in.  to  jib  long  like  a  One  areJlr^puiaO.  and 
.mall  anaila  or  «luga  jin.  to  jin.  brag.  The  black  tnwvta 
an.  the  mu«t  dealrurtive.  I  have  trwal  tohoeeo-amoke  l— 
it  kill,  the  green  inaecta,  hut  .hie,  not  aceru  to  alfrat  the 
black  unca  or  the  «lu«a  After  one  time  anoking  them,  I 
fancied  the  l<™  were  alighUy  injured,  aa  ' 


i.  l.'i 


of  aome  American  maker,.  1  wish  hi  arrange  them  ao  a. 
to  he  uaed  either  tn  tnmbination  with,  or  independent  of 
reeda.  What  would  be  lu^at  material  to  cover  hummer, 
with,  and  ahould  they  be  of  mital  or  wood  '. 
to  my  own  i-xpertmenta,  pianoforte  luunnwr, 
tliick  routing  of  frit,  pnaluce  bar  aoft  a  tone  ; 
tnetul  haiiuncrs,  on  the  .-ontrarT  bring  out  a  tone  i 
la  very  aliriil  and  unplnuant,  and.  »tlll  won",  devt 
number  of  overtone,  whe  h,  tn  the 
v.  r>  diangreeable  1  Would  not  wood  hammer,  with  a 
plree  of  lead  inaerted  in  the  h.-ud  to  j\m\-  them  In  mer. 
and  a  thin  covcrim:  of  felt  bi  beat  !  I  intend 
placing  bclla  on  an  iron  pal.  the  diameter  of  central 
hole,  in  bell,  being  jin.  Total  diameter  of  lurgeM  or  C 
bull,  Ain.,  and  snallr.t  about  An,  Wiuvt  diameter 
should  wivod  wmahera  he  ta.tw,,'n  bellis  imd  i.  wiaal  anm- 
cient  i<ir  waatirrw  without  rubber  ur  rUith  r  Would  s 
lion  do,  wIwitm'  hammera  are  naaiilly 
f  in.»b  ra  cottage  pianofurt.".  :  Hh.iuld 
ical  advice  aa  to  above,  and,  if  mn- 
venwuit,  *  ak.teh  of  arrungrm.ral  of  acuoci  ttt  produce 
111*  b>.«t  rtwult  — Mi  neat.  Imrharn. 

J-Telephone.  Aa  I  »m  about  to  fit  Bp 
,iccommuni.x.ti  .ii  Utwien  two  bouae..  I  .honld 
la-  much  obliged  b,  any  -ub^ribcr  of  ••  our.  "  who  «.ul,I 
give  me  a  few  hint,  on  the  aubjeet.  Firwtly,  in  the 
•nrbim  tranionittiT  are  "  li  tontaeta  "  any  1»  th  r  than 
li  I  may  atnte  that  tin  .li.tance  U'twrvn  the  hiw.  I- 
about  *»»  ynr-la.  tvx.radly.  what  aim.  induction  cuil 
ought  1  to  make,  what  .ire  core,  what  air.-,  of  wir* .  arid 
how  many  layer.,  itr,,  both  for  iMUuurv  and  Mxandaiy  ' 
I  .up],  a*-  no  contact-breaker  ia  neee-vmry.  I  ahould  ado 
be  very  gl;vd  of  a  diiignim  for  variovia  cuinrv ti-m. 
There  la  oiw  in  No.  mk;.  Vol  XXX  V  ,  deacnlaal  bv  Mr. 
Tolman  ;  but  I  ahould  like  to  have  the  bell,  and  nil  the 
binding  wrewa  outaide  the  caae  with  the  coil  and  traii,- 
niittrr  ln-nle.  Can  it  1>,-  arranged  to  ring  the  hell  at 
other  end  by  mrrely  pr -«,iiig  .,n  onlinary  |at?li-butt.in 
impend  of  moving  a  fr  ier  which  break,  one  eonnivtion 
while  it  makes  another.  Tlii,  latter  muat  be  le»*  n«,tt 
than  an  ordinary  pu-h.  1  have  a  piir  of  Irtr-trjagiieta 
for  the  receiver*  drUli,!  and  tapped  at  the  N  end,.  Muat 
the  bobbina  be  wnund  in  a  puitirulur  ilireetion,  and  innat 
tlley  both  be  woUUll  and  llvd  ou  the  magnrt.  in  th, 
«lw  dirx»tton.  Ia  it  udiiaable  to  liave  th.  movable 
contact*  on  tlw  awitch-bnard  tipped  with  platinutn  !  I, 
it  caay  tai  make  a  (lower  telephone  T  And,  if  ao,  i.  it 
pta-ihui  to  diap.n*c  with  coU-bcIU  t  I  think  if  aosneoue 
would  kindly  anawvr  theae  rathrr  niimen.ua  iiuentv,  I 
could  act  to  work  at  aome  part  of  the  appaiatua  -aam.- 
C'axtaii. 

[4S&n  j  Steam  Heatina-.— Would  mmr  aubwril. r 
of  expenenrv  kindly  give  me  d.-vripti.in,  with  .ketch,  of 
a  good  boiler  for  low-|ire*nur  atcltui  heating  fur  a  private 
hou*.-,  auch  a  one  aa  i.iul.J  be  made  at  au  onlirurv 

.'—OK  I AEIO. 

•  Will 
t  the  *ilv«*r 


—  Electro  -  Platlntr  Solution. 


"  tt^.raoriieoo« 

out  of  aolutioll,  .(milt   bj    (KUIlt  ..r  gr.«.r  !  ••!»», 

reply  t4l  ,iUlTJ.  (hi,  w„.k.  ,uj ■•  V..n  e.m  get  the  wlvr-r." 
but  don't  aav  hirw.  I  know  it  ran  !»e  g.ei  by  an  evapo- 
mttng  pan.  but  that  i«  not  practicable  in  ray  mj.-.,  and 
tiA^tv^gallona  of  aoluliuu  nieaua  a  lot  of  money  to  waate. 
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Itftjia     Home  and  Garden  Carpentry.  I 

mar  mm  Hint  the  Km.it-ii  Sin  uami  is cm- 

dracendllur  to  take  up  these  matter".  nr.il  that  "J.  I.." 
mad  "Jack  ef  All  Trades"  have  ors-ncd  the  hall  *o 
wTarevally  and  Instructively .  T--Ulnr  depnntth  1hi-n 
writar*  am  be  nr.  !.  n-und.  I  of  ibr  [iculklt  I  write  paw 
to  exprc**  the  hop*  that  Ibcy  will  in  um-  course  fuvnur 
yoxir  hum*  -.<•-  ■  .    readers  with  d'-*#  nptians  in  their 

simple  practical  style  o(  l.i.w  In  |rn  alsiiit  tl  instrui  Hull 

erf  m  garden  frame,  a  fowl-hnuse  arid  nin.  1  Modvo 
J*»  for  (bait,  pony,  cow ,  07  ass,  and.  iventually,  [s-r- 

t—<|."*  "1      .**'  ■  "1!.     1  ■        I).  flMt: 


4.1— Dreaming-  and 
fael  |rrut*-r«l,  and,  don 
other  noaxibly  equally-tried  nai 
any  njnHpnil>nl>  who  haw 
nutter,  ana  lusvr  Duff  m  anv  1] 
culty.  wmM  kindly  epmfy  In 
iwmhw  f'tr     tn-.ni.-  -1-  •  1   ■  ( 
ill  lor  »w*liD|r  dreams  and  mi 
The  whole  subject  is  well  wort  I 
and,  if  the  <l<<t.uU  rannot  inn 
thia  paper,  which,  however,  L 
matters  of  Entaresl  to  human 
knowledge  arid  tnit>i,  n-fur.-D. 
b.reliablc  Work*  v.  I,  ell   r...t  .ill 


ibrar 

to  I. 

the  benefit 
•mnd  habit*.  Aambtni 

^Wltl'it.  Seem  lit  I' 

my  uro  ■  x~  .  I  am  .it 
will  aa  reword*  qimnt 

I  d.mur.  tlx-  i 
I  of  1 


Unsound  Sleep.  -  I 

btlswai  -1.  wnuld  many 
Iit*.  it  l)r.  l'dn-un-U,  or 
lss-n  jBtWaatrd  in  the 
Kt.  ,  ..1.  pi.iw  tbi' ililB- 
j.iur  is»luuui*  the  ts-st 
eund  n-trcshmtr  quality, 
ntiil  1  x.  itcnictii  in  ahs  p 
Mag*  than  11  brief  r*'|il> , 
itiiimlly  be  discus---.!  111 
vuut  to  tmich  on  all 
tntl.-r*  and  siekiT*  af  b-l 
I  1 11I1II  |»<|h.a)«  1-  nfwa 

!y  ih^-ribe  the  *ufTeriiic,« 
'11  ,  bat  indicate  hop.  ml 
ii  t.  0f»  iplim-  of  the  will, 
hour*— th»M  .in.]  *-inli 

Irltl'l  i*ll-'fl  oitl-l'h  TAtltill 

•if  iWfnoal  needs  I.. 

acceptable  to  a  lante  Issly  «t  11.  .tit     Mi-di.  inca 

Ui  jpve  tunc  to  rnl«-liU-d  n»  r\c  ni/.-ii  K  i.f  miIiiv.  hilt 
"y  t'lUf'UllJ  mi-rely  ; 
il.  ti.nr.il.  iiivl  physval 
1.1I  illtpilltanra     A*  to 
1,  11  nil  «l,i  "Jit  p  r«trl> 
1  iht  y  is  Nully  nt  luult 
Li.ll.  an  1  ■  >  '-'•!.  1 1  ili*- 
ni-nrly  OTtny  null* 
Hid  lu>m  r>  fcatat  ti. 
.ay  1  am  ium»p"U*l- 
ina*ly  drx<ri"M*il  atrl  I nftuH'^l     1  I  il.'  1  "tfi:uc  nftrr  w  veil 
taWM  •  tflaaa  of  tujk.  and  1,:  m.,1.1  ,;.  |;  at  all  thru 
maala,  abaiaimmr  nim  fmm  tra  anil  mlb  • .  tin  I  ill  kmivn 

atttmibting  awl  imliir —uM-  uti     .    Mi  i-n  1  M 

baa  ta  the  pn.*t  laa'd  Unpl)   ta.xi.iU  hut   I  am  ivry 
1    1  BO  Uro  a  htuJtbr  lib',  nnl  thi*  ih»»  nut  *.«ni 
> without  aleep  iif  all  lliipniviit  (l.j|hty  -t>HM»- 


uluierflone, 
injrty  ih  pn  - 


r-WWS  * —Ventilation  of  Workshop.  Tic  Arm 
rrbere  I  am  empluye>l  hare  a  vrry  hut  «tirk«hop  thut 
nrjeiirai  ha  frenh  air  unit  fniratlu  bai  nf  the  um.b.a*. 
If  taken  midway  in  tin  aiVhia  1'  aiMihl  irri  illy  u  *<  rl-  p 
with  work,  hut  bj  cuttim-  thniuifh  flu?  wi-artrnik  Uivel 
with  toe  mrnn.l  tbii  wnold  !«'  avniilml  Tn  vmtilata 
j  bra  they  have  tntrialnml  «  Ui--*  •  hi  ia«  r  whK'll  Nuck*  In 
Ua»  air  Of  a  perf  uraUil  tula,  alirfnr  lb"  ilhmr,  anil  a-nili 
it  not  up  a  hurh  ill-u-  .l  •  hlinrn  >  We  la  uVw  thai  the 
oaM  atrnaaara  trotn  lht-  "jip  nl  tl.<  winlnw  diiiTt  tn  the 
tabe  aau  au  awar,  aa  the  hnat  -  .  1  1-  n  m.  Waiy  affivtul 
by  tar  fan  Would  the  rutttiui  »l  holri  k-tvl  with  the 
Soor  aa  rufnieate.)  alaoe  al'>  r  thii  !  t)r,  "  ill  it  N  n«va- 
aary  to  alter  the  tubtnu  ao  oa  tuhlow  11.  it  Oi  utr  11  sp  nl 
of  aurkine  nut  foul  1    Taxi  a 


l*fOm.)  -  Onttlns-  Cotton  Cloth.  '  m  nr.v 
fataaaaakuw  reader  t«  ll  me  of  a  . 1 11 1. mnrhllie 

ialt  tatM  cat  tufton  elnth  11  ).ird  w  ;.  n!  b  ntrth-  it 
from  ita.  to  :yitn  .  in  Inu  .d  m  1. 1..|  1  1  h   |  ualh  ! 

Ifaoanrh  maillii'  >»  in  ii-n.jti;  -  -'.  11  a  ,uld  iihlnte 
— Tall" 

;«6aW.}— Contact   Scries.  1  bur  .? 

wtre  the  timiiul  or  rlretnmiotl*  -     I  tnriab  in 

>dutkmaof  wnimon  isalt  mid  of  n  .  1 :   .  1!  M..» 


-Potaah.  1  WiH  m]  mail-  ipnljail  t—i 
the  proportiua  ui  COi  mi  u  -  iitron  of  ir.ttiti.- 
■  I  t  What  prarentag,  ,,,  ..,|,  i,....  .  ind  eUoriilra 
are  ovamlly  prearnt  in  lutniin  n  ml  pobuh  or  p.-.tTl>e.li  ' 
'  *>1  how  Can  tlt«  aulphaUa  la:  r.uno.d  :  3.  lit  the 
E'Vmoia  bUXIi  cwtw't  for  earhon*t.  i.r  agnaaa  -f  If  an, 
what  haa  become  of  the  H  of  tlv  K.IH  I  !  4.  ]  >  .  . 
•ilutann  of  pobuh  abaorb  CtJ,  to  form  m  bit-nrbnnab-  '— 
Mov 


;«»;.—  Power  of  Knartne.-r.ui  any  of  nor 
remdera  anawer  me  the  fidlnwinir  tttaaUnaa  t—1  h«*T 
rharrr.  of  a  hnrwontal  etnroie  P^in.  by  mun.,  cuta  off 
•tewm  at  half-atroke,  bothr  pn-amre  H'lh  ,  vlidi-rulrr 
and  ptaton  In  niaal  order.  If  my  «Uiaiu  drop*  to  75  the 
nurme  ia  too  almr  for  her  work.  Hpeni,  m  rrv»  per 
nunirte.  What  nowrr  trill  nbe  be  at  the  pnavtire  (riren  I 
And.  can  I  maxe  any  imprwcoK-nta  in  her  .'— l*Lot:u 
ataUa 

'•W0.1  —  Looomotivea.  —Will  '•  Perth  "  or  any 
other  reader.  ebBgt  with  a  fi-w  nntea  on  the  different 
•  laaaea  of  eoarinea  used  on  the  eWiMuh  \orth  PjLatern, 
Sruttiah  Ce-ntml.  lrundre  and  l*nth,  and  talinbuivh. 
I'erlh,  and  Imndee  Railwtiyi,  before  the  tie^iu-itiiHi  of 
the  Brat  three  by  the  Caledonian,  and  of  the  hist  by  (lie 
North  Dritlah  liailway  !  -Q,  U  1.,  Ivlinhun/h. 

'JWl.j— Boiler.— I  hare  an  upright  multitutulir 
hollrr  ;ft  by  3ft .  w-th  »  tubee  in  It.  and  I  am  trreatly 
uuwyed  with  the  tubea  rhokinir  up  with  me.  Homo- 
time*  it  will  not  rtenm  two  hour-  till  the  tubea  are  oultf 
ran.  I  think  the  titbe»  are  loo  una!!,  bcuw  only  ljin., 
and  lanre  one  1  (in  inside.  Would  any  of  '•  inira  "  give 
m»  thetr  opinion  what  thry  think  I  should  do  wtth  it  I 
W.add  it  be  better  to  take  out  the  tubea  anil  put  In  new 
ptatea.  and  run  the  funnel  down  to  tin  teat  above  the 
are  f  Or,  would  a  jet  of  ateam  do  under  the  rubra  to 
blow  out  the  aool  that  (rathe n.  la  th.-ra  !  Would  feel 
1'hjred  for  any  opinion-  oa  to  what  ia  laat  to  do  with  it 
-C  Waia. 

Kaguwalum  Lamp.— To  Mn.  T,»v- 
( laraa  — If  you  would  m«e  drawinj,'*  or  inatriK-tkitia  to 
make  hub  maa-neaiuin  lamp  for  takinit  portraita  at 
niirht,  you  Would  confer  a  jrrent  luvotir  —  A1.1t.  Jf"»ut- 

[IHSTS.l— Llfrhtlntr  Oas  by  Electricity-- Will 
vme  reader  inlorm  me  how  hj  liRht  ip»M  by  a  current  of 
eleetraJty,  whether  by  dynamo  or  liutlerv.  nnd  whut 
would  be  ahont  the  coat  of  aame  tn  lurht  ten  hithta 
Uwtance  to  turthtat  lisht  about  IKift,  -Ppiiie. 


CHESS. 


-\  1  1  CommtuUcntiotu  for  thti  department  mast  \x 

II  llltr illflll  to  the  Cfaewa  Editor,  at  the  otfiee  of  the 
!  a  .  1- 11  afruriiaxn:,  31,  TaviatocknUrert,  Covcnt-0urd4*n, 

W  C 


11I0BLEM  DCCLJLXX1X.-By  J.  P.  Tavuoi. 
JUoek. 


White  bi  play  and  mute  io  two  rnovcu. 


PROBLEM  DCCXC— By  8.  8x  nrrr. 

Il'uttk. 


t 

i 

#  i 

\  1 

White  to  play  and  mate  in  three  movea, 

Sou  tios  r«  TK>. 
ITXiu.  Kick. 
1   QtoKBT  t .  Anything 

1  JLiUh   


ITanV. 

I.  BtoU  B3 
HtoUKtl 

L  Uatea 


SoLrnnx  to  7*1. 


1.  KttoKKtS 
K  AnytlunR 


In  7tO 


XOTICES  TO  COItHESIt)NUENTH. 

CnajMtCT  HnLi  rio»  to  7X*i  by  *•  Sehniueke." 
tliere  iliould  be  u  11  V  at  Q  Kt  5. 

Mn.  J.  at Aimraaiwo  haa  joined  the  trame  Tourney, 
making  the  numlcr  tweh*.  Tlie  nrat  prire  will  now  he 
tl  loa. 

We  lave  reorived  a  notice  from  the  Trolojuptan  Cbem 
Hub  drawing  attention  to  a  ifeneral  nuvUog  tliat  waa 
recently  held,  at  which  the  following  rrwolutwa-i  wna 

ii    -i    1     •-  ■    !   I      I"  invite  'I''  ..  —  i[»  r  .!l  t  nil 

the  Iheaa  Cluba  of  the  United  Kingdom  In  a  aebeDie  of 
federation  for  the  purpose* — 

[11  01  oryn tuning  an  interna tiunal  tourney  to  he  held 
In  this  country  next  year. 

12  To  promote  annual  Cheaa  ToumameDta  throughout 
the  country,  and  otherwise  contribute  to  the  interval*  of 
thegame. 

The  Club  propuaea  to  eonven**  a  mretiiur  of  the  Clube 
wuiiiut  to  eo-oncrate  in  tills  scheme,  to  which  liieetina 
each  Club  shall  nominate  one  lYjarvseotative.  The  Troi- 
cnunian  guiiranteeaa  lint  sulesriiitiimof  not  leas than£|n 
to  the  funds  of  the  aaaoeiution,  if  formed,  or  idhcrwiM1, 
towards  the  expenses  of  any  rnontings  that  may  be  held 
for  ita  pmmotion.  Provlnctal  Clubs  may,  if  they  prefer 
it,  nmninate  members  of  Metropolitan  flubs  to  repre- 
sent them  at  the  preliminary  meeting*,  ftubseriptionji  in 
aid  of  this  object  should  la?  sent  to  W  .  It  Mtuuford,  Emi., 
It,  Handbuvl -street,  London.  W.C. 

Oaar  recently  played  between  Mcphiah)  and  an  ama- 
teur :— 

(AlUrakr  Oamblt.) 

PMat,  lUnck. 

iMephisto.)  J.  I.  W. 

I.  PtoKt  1.  PtoK4 

5.  P  to  K  B4  2.  l'Uki«  I' 
H.  Kt  to  R  R  a  3.  P  P.  K  Kt  I 
4.  P  to  K  R  4  4.  P  to  Kt  Ii 

6.  Kt  to  Kt  S  ft.  P  b>  K  It  3 
8.  Kt  tnkea  P  «.  K  takes  Kt 

7.  P  to  U  4  I.  P  to  (i  « 

8.  B  Ukea  P  II  V  lakes  P 
8.  Htolltlchl  9.  KtnKt.i 

10.  B  tn  K  S  in  Kt  to  K  H  3 

11.  Castles  11.  UtoKt'J 
l«.  Kt  to  U  B  3  l-   II  m  II  t 
13.  R  takea  B  13.  K  Ukra  R 

II.  B  to  K  B  7  and  wins. 


ANSWERS  TO  CORRESPONDENTS 

—  »♦» — 

"a*  AH  etmmm\rnU«»t  tkouid  ht  ndjmmj  ia  Ik*  Koima 
0/  >s<t  Khoi.hh  Mjcuaaiu,  31,  ?',< tutor*-* trsri,  r'uvear 
'-ilnfea,  W.C. 


ITTNT8  TO  CORlUJSl>()NT>ENTS 

1.  Write  on  one  aide  of  the  paper  only,  and  pat  dnvw- 
ingn  for  illustrations  on  separate  raoeos  of  paper,  t.  l*ut 
tttkw  to  queries,  and  when  answering  queries  put  the 
numbers  aa  well  as  the  tltlea  of  the  ouertes  to  wluch  the 
ivplina  nifer.  3.  No  charge  is  made  lor  inarrting  letters, 
nocries,  in?  reiiliea.  4.  Isitti  ra  or  queries  asking  for  ad- 
drewsta  of  manufaeturcra  or  oirrespondenta.  or  where 
bxila  or  other  articles  can  he  purchased,  or  replica  giving 
such  mfiwxnadon,  cannot  be  inserted  except  as  ndrcrtiae- 
menta.  5.  No  queatiun  asking  for  nliw*ti<  inal  or  Maentinc 
inf  onuation  is  answered  thnniarh  the  Dost.  6.  Letters  aent 
to  correapondi-nta,  under  cover  to  the  Editor,  are  not  for- 
wardsil,  and  the  Datura  of  curreapondenta  are  not  given 
to  inquirer*. 

*.*  Atfution  is  e«p-cially  drawn  to  hint  No.  4.  The 
splice  devotrd  to  letters,  queric,  alll  replies  la  meant  fiar 
the  general  good,  am]  it  Is  not  fair  bi  occupy  it  with  uur«* 
tiiuM  s«eh  as  are  Indicated  als  ive,  whi<-h  are  only  nf  indi- 
vidual Interest,  and  whirh,  if  not  a<lvi<rtiwments  in  them- 
is-lves.  lead  tn  t,-j,U  •«  whieli  are.  The  "  tkxis.-tuiy  bale 
Column  M  offrrs  u  cheap  iu>-jilh  of  iihtairirng  su*  li  infonna- 
tion,  and  we  trust  our  read-m  will  a\-ui]  thi-mai  Irca  of  it. 

The  following  are  the  initial*.  o;c.,  nf  hatters  to  hand  up 
to  Wednesday  evening,  Uet.  11,  and  unacknowledged 
elsewhere  I'- 
ll. Bi.Antntw.— ft.  Martin.— J.  Pevcy  and  Co.— J.  and  T. 
Oreevea.— Bev.  P.  Carre.— W. .?.  Pahie.— ft.  NirhtsUa.— 
Juw's  Bros.— A.  Mnnckton  W.  Wright. -II.  Aah,  - 
A.  E.  (lakes. -V.  C.  Montgomery  — J.  Archibald  —W. 
Orarigcr.  Aquarius.— W.  Iloliinaim,  jnn.— W.  W.  K_— 
Old  Wubseriber.— A  Pellow  of  the  Royal  Astronotni-nl 
Hociety.— Nelson.  -  F.  R.  C.  fl  J  C  B  -rlpike.  n 
IVnscroao  -  Kalii-ct    Itnueeil  Mn-liaun'.— A.— S  C.  W. 

H  W.  W. -Amateur  -Jack  of  All  Trader  —Hydncy 
Kwraliea.1  — L.  L  L  —  W.  IL  -tiUtton.    K.  H.  E. 

J.  C.  Nxwiiot'Lii.  IhV-e  recent  bock  numbers  for  small 
electro-motora,  and  the  index  puhlished  Hept.  <*,)— F. 
T.  IIiulxxk.  '  i  inly  by  means  of  measuring  luatru- 
nienta  galvanoun  ter-  or  rhcisLals.  Kxplained  in  moat 
textbooks.;— rk'HM  iiiiian.  Lougmans  and  Co.,  l'ater- 
noster-row,  E.C.}  —  Luaxxn.  (Y«rti  do  not  mention 
any  special  metal .  bat  you  will  tile!  full  ibrv  terns  In 
laiek  numl-  rs  Tlie  pan-  should  In-  cUwu,  covered  with 
a  paste  of  borax,  into  which  tlie  pieces  of  speller  arc 
stuck.  Then  heul,  and  the  spelter  runs  into  lie-  punt. ) 
— Taanua.  (Double-boiled  oil  ami  vegetable  black  ap- 
uued  in  wveral  thin  osits.  If  tarpiulin,  btalcsl  tilock- 
luilm  tar  thttinul  with  whale  oil.  Her  several  nedpestn 
hack  volumes. J—  X.  V.  Z.  (Answcnsl  many  time*,  eaw 
index  published  Kpt.  at,  for  instance  : -  W ,  dosxs, 
Fuse  46  parts  prnanate  of  potash,  Jt  sulphur,  and  10  of 
pure  carbonate  of  potash  in  a  crucible,  keeping  just 
short  of  u  red  heat.  Dissolve  the  fused  mass  in  water 
when  it  haa  corded,  and  filter.  To  this  solution  add  a 
solution  nf  nitrate  of  nwrrury  a*  long  as  precipitate 
falls.  Filter  again,  but  this  time  secure  the  precipitate, 
which  is  to  be  washed  in  several  waters,  and  when 
nearly  dry  rolled  up  into  little  hall*,  which  should  ha 
incluaed  in  thin  tinfoil, )_P.  Bill.  [See  p.  1.13.  No. 
tHl,  and  the  in. lice,  generally. I- M.  W.  U.  Imich  a 
frame  ia  of  use  only  for  keeping  planta.  not  for  raising 
cuttings,  except  of  I  tardy  plant*,  riercral  have,  ltow- 
erer,  been  given  in  Istek  numbers.}  A.  II.  OwiiosMg, 
KlcetropUting  with  bnm  fully  di-seribed  in  No.  W», 
p  441  hn-plating  by  the  eUs  lr  i  proceaw  1*  out  only 
possible,  but  is  actually  in  work  cuntrocrcially. ;—  Daa- 
em  I  lis  bi  nr.  iHsvc  you  truxl  any  of  tlwatc  given  in 
back  volume*—  soapoiaking  by  the  cold  pruees-  .'  — W. 
NawaoiiLii.  (For  the  first,  see  a  reply  on  p.  0n1.  hV.pt.  I, 
Black  Shellac  Varnish.  1.  TlMirc  is  an  article  on 
'■  Japanning  ami  Japans "  in  No.  ttrtl  |- FtatUAX.  [flee 
pp.  IS,  43.  78,  »J,  m.  Vol.  XXX.  ;  p.  77,  Vol.  XXVI.. 
and  many  other  pogen  In  hock  volumes  ;  but  ilyou  wish  to 
practise  the  art  you  should  purchase  one  of  the  small 
manuals,  which  ran  N-  h*d  for  a  few  *Wnia««.J-A 
W01  u»  pi  Ma.siti.  (ThOTe-  wtukut  In?  mtH-.»  doubt  aa  to 
thr  podtioD :  the  onto  bi>riio«itai,  tlie  othur  vt-rtitsl  nt 
Urk.  8uv  p.  100,  Vol.  XI.;  p.  tSu,  Vol.  XVI.  ;  and 
p.  919,  last  vaLunir.  fur  «kct<!hw!)i  whwOi  will  bcln.  (Such 
an  iiutruinrat  wnuUl  vr-iab  ftbo.it  a  t*iD.|— M.  mi  or - 
t.ATisa  .  1  i  s  r  I0«t  tlw>  "  I  'ltl- 11  t/ir  "  of  the  Uai- 
T*?nuty,  aad  io<|ttiro  »L  tin?  ColiiVf  Hbout  tfao  chumcm. 
fcyjiHtAiinen  sdvtTtwtJ  in  *iuOi  pa  pen  a*  the  A  tk'**t*w»  | 
— CAMoaiLM.  |Wr  iK'linTo  tbo  niaftrLiDi-'TT  f^r  tunntur 
]a9k-tnri  guiu  in  ActluUj  In  ('JUBtrnct*,  mkI  live  otti- 
cixftls  are  quite  tin-jwrvtl  tu  turn  iu>  trann  whrn  wuntnl , 
tat  om  to  thftt  tWdnjr  tbr  wri^fbt  of  th<*  luth»*,  wo  know 
nothiniaT  of  it,  ma  tho  "  UtK*>  M  used  fur  tlw  p^irjK**-?  m 
\x^diifrrrnt  from  til*  orxUiuirr  vi*vginvvr'0  tool.  >— 1'aj*. 
(Collar*!,  lVfttUu,  CtirU-.  11<m  bm,  IUdcliLT<*  all  have 
Ukt'ir  advumbut,  an  tiki  will  on4  liy  liMikicuf  Uunuifh 
back  volunua.  Wo  do  not  unilt'iwtand  tlw?  other  qu**- 
taioM,}— Pinu>.  {Ky<.pL*  Ui  moot  cuokiny  Uioki*.  mMto- 
roooia  MI9  aalt«l,  and  tlui  lii|onr  dinininu  f rum  them  U 
IiqLImI  with  awpacoa,  *c.)  -lUitrrw,  t'4vc  iratneii-nt  dry- 
ins  nil  to  make  a  ftiff  \*t»u>  i— J,  )(  I>.  ;Noone<»a 
offer  aoy  useful  advt<*>  wiU-out  knowing  what  t»  thr 
matter,  and  that  cuuld  not  bo  aarertaonrd  without 
*  u ruling pm.  Knrrly  in  (tlaaRuw  you  djitp  no  ditn- 
cnlly  in  obuinfw  txmipetent  a4n«v,;  -BKAsr.  (There 
are  plenty  of  brake*  utiuUtde ;  but  the  companies  do 
not  uUliau  tbem.  We  <lu  not  ^atlu*r  much  roiormatian 
from  your  letter. ) — Bita.  \It  mifrht  miuimUe  the 
■Uiruus'i  ,  hut  we  fail  to  uiida^rxtAnl  bow  ft  euuld  affeet 
the  n-k  of  explosion..  Hee  tv.-.  n»  bai'k  number*.) — 
K  W.  r.  (Tllcrv  are  ae^eral  Oram  who  nipply  mnail 
plant  for  makin>r  nciia ;  but  withtiut  knowing  what  in 
dm wiit  by  "  aTunll  qiiantiboa,'*  we  raiux>t  aaiaKt  vini. 
S.  Hee  the  in<Iex  rwntly  Lmued  fur  infonnatton  abont 
eltvtr^motorB. 'i — MAivt-rAi-n  iira.  iTberr  are  aereral 
watrr-nveter*  which  nviftteT  with  approximate  aeeuracy. 
In  the  Knfxnrtr  of  Feb.  X,  IKrtj,  |»  an  lllumrnted  pa  tier 
nwd  at  the  nv«itinR  of  the  Iiirttituui-ii  of  M«x  hanfml 
Knahneeri),  which  will,  prrlu.pi,  irive  jxiu  the  iiiiornia- 
titm,  or  help  ruu  to  a  clioiiirr,'  Agt  A  rt  aA.  {Vim  wnnt 
a  double  tank,  ofie  potHoo  to  itm  irr  the  rain-water  for 
aettiement.  from  which  it  oan  be  drawn  into  the  -tore 
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took  thrnofrb  a  be*!  of  kuiJ  an  !  gravr-l,  Thr  timt  part 
of  th<'  nbowrr  fthuuM  h*-  allow.  <1  to  a  **t-\  and  it  mill 
tlw  n.-if*  an.,  -rut*. r : - rt tt.  The  apout  Uwdicur 
Uw  water  to  (Jir  Unk  in  (IV. 0  with  a  valve,  ii  laUn  « 
weight,  acid  *  lever  ntrrying  a  out,  ao  unnitul  Out  the 
water,  aftrr  washing1  Ui"  roof,  Air,,  run*  orrr  the  valve 
into  the  can.  When  the  Utter  it  filled  It  horaoiM  henry 
eaouvh  to  pull  open  the  valve,  and  live  water  then  run* 
into  the  tank.:  J<>n*  Knnixamr.  i  PUre  the  "hue  In  in 
a  pan  with  water  awl  plenty  of  wilt.  About  twu  uuarta 
uimt^r  to  a  bunhel  of  ■.huck*.  stir  frnpimUy,  braia- 
inir  the  uhurktt,  ami  after  t*.-n  day*  or  a  fortnight,  wtrain 
nil  the  liquor  and  boil  with  suitable  spine.  Suane  add 
■hall«»Ca  or  tptrtie  M<wt  rookery  booka  (five  arrrrai  de- 
tailed reopen.  —II.  A.  W  ;Wp  do  not  know.  Prr- 
ha]M  there  are  wttie  published  in  that  countrr 
8.  O.  It,  ;Put  Uiein  an  the  hand  and  rub  over  with  a 
bit  of  npnnjyeand  ttntuealinc. )  —  V.  A.  II.  £  Appart-nUy  a 
Uennau  bank  tnken  We  cannot  afford  to  mgTuxt* 
iUuatraUous  of  old  cotaa.)— U*oaoTtvKij  ui.Matiu- 
MaTiCAL  iiraanuva.  ;The  increaainir  pn*ur*  on  our 
i  u  di  hty  of  mulera  to  be  Kparuut  with 
BSjBjfsi  and  oueriea  about  loeonwtivea, 
LMx-upy  much  fpaoe.  and  are  of  but  UmltM  intent, 
We  do  not^Tii  U.1*  -pat^to  nmUierauUm  «h«n  the  nuh- 

from  textiwk*Jare  an  nnwanunuhk  un'.m  our  «p*.r 
and  on  the  time  of  muler*  who  are  kind  enuujrh  to  w  nd 
n  plies  of  whinh  we  can  onlv  DM  ime  ur  twu.  SiraiUri)  , 
with  enjrine  qurT»e«,  we  du  not  object  to  (rive  quenea 
and  rvplic*  abmit  the  amatnirtirOii  of  locomotive*  and 
thetr  aMsmw.r.-*-*,  but  we  mint  in  future  deeline  to  in<it 
mere  list*  of  number*,  names,  station*,  and  the  like.  — 
E.  T.  Scott.  (W»  hare  lomr  muop  dearrtbed  the 
nuuhine,  Wo  art*  not  «•!  Mire  of  iu  nafety  a*  yon  awn 
to  U\  and  do  not  think  it  enxy  to  lenrn^—  Ajumh  * 
Fatiirm.  -There  U  no  tuvd  Utr  anxiety.  The  buy  will 
outgrow  the  habit,  but  probably  not  for  a  few  years. 
We  are  watehuw  »  M'.iiUr  m»„  due  to  the  *nme  .  au  -■ 
Olve  Uttle  or  no  drink  at  tea  time,  and  take  •'are  to  wjtkv 
him  when  yini  yourmlf  retire  to  rust.  —A.  II.  K.  1,1. 
Yea.  '£.  it  »he  a  monthly  tenant!  It  i«  mmh  mare 
probable  that  *he  in  a  yearly  tenant,  and  that  the  land- 
lord in  rtprht  In  dejjian>lituc  *lx  moulhV  not."*',  tormin-nt- 
intf  at  the  time  of  year  at  which  the  tenancy  cununeucvrl.  I 
W>AKvr.«*  ( itave  jrtatienee,  and  irive  vouiwelf  time 
to  (ret  strong  ajarain  That  rr-.illy  weein*  all  y<wi  mjuire 
tow.) — 1*.  ((iuite  eorrwt,  aa  you  *iuvly  rnu*t  *p«*  for 
vuuraelf  if  you  think  a  .nunirt...  "  'Die  wbeel  <jue»*ti.rt.  " 
ha*  long  aim  bwn  di*  u**ed  in  thc*e  padre*.)  —  Elko 
TaiQi  a,  [I,  An*wrrrd  in  many  textbook*  if.  It  in  a 
matter  for  experiment  It  U  <to-:nbe»l  om  a  oon*tant 
battery  in  the  artich',  and  would,  therefore,  lii»-t  untU 
the  sine  waa  warn  out  1  —  II.  ('.  II.  I'Add  a  paite  of 
\im*  and  water  to  it,  utirrintr  well,  pp.  4.*j7,  .1*T7, 

la*t  «dun«*,  when*  full  dmvtion*  will  be  foundV 
KukKM.  lAetophntr  to  the  individual  merit*,  Tlie 
ftiureolet.  It  depecula  on  whether  you  can  mid  the 
mane  ; -II.  C.  II.  (Try  I^ruy'a  rampoaitioa,  ad\-er- 
tiaed  on  front  paife.  ft  ha*  answered  well  in  many 
familar  dmrniatannoa. ;  —  Okk  i*  a  Fix  iThere  ■ 
nothinir  to  bo  *aid  aUjut  it.  They  muat  be  eitlier  fUe«I 
or  arrapod  into  tune.  There  i*  no  inacluue  for  tanimr 
them,  unte**  the  trained  ear  and  skilled  nnm*r*  <>f  a 
tuner  ran  fct  reiranJetl  a*  a  maehine  )— Yoi  si.  Jawxi- 
i.Ktt.  (Bp-rial  pineera  are  made  for  the  pun* we  i  but 
many  operator*  uw  n  *t«Mit  netille,  pinehiiu?  tlie  htbe 
well  nr*t  A  piree  of  «irk  i-  pUi-ed  at  the  back.)-  Fam- 
uoirr,  l  By  tnakinK  a  »*rHUh  on  tho  surfaee  a  Take 
it  off  with  a  auldenm/'bit,  and  then  apply  «ulp)iurie 
nod  I  IL  K  Jo^as.  ;  You  really  want  a  table  with  a 
supplement  to  eorreet  for  rhanfrea  in  atmosplM'rie  pres- 
sure. We  insert  *iuf*ry,  a*  w«ae  of  our  readier*  may 
know  where  *ueh  in  to  be  foun  t.    Y^mlt  re*ult  it  dune. 


USEFUL  AND  SCIENTIFIC  NOTES. 


tricity  in  Now 


Tvut  it  U  uiniAlly  tri  • 


■n  M 


f  «WS;  niK'atuvwpht'tv,  or  14  71b.. 
rti:iir  srihn.  of  iwrrury.  lmt  an 

hvudit  of  cJw  i-olumii  of  ir«.-n;ury. V— A*  A«-iTi!rn. 
I  Mode]  moving;  viiwrl  not]  ncu  in  No.  M51,  p.  ', — A 
Wo4*!.n-iiK  Kkoivcxk.  I  You  «houM  hnrv  ranvultM] 
MoU^vorth'il  "  Porkrt-IVink  "     'Ilir  jiji'ji  of  a  Mkfetv- 

%Tk\\n  vwrw-*,  but  a  rule  i-  to  nifiko  it  of  the 
mxvn  of  the  tttryniU*.  For  finding  wrurht.  all  you  huw 
to  do  is  to  ftwl  thr  numbrr  of  M-turn*  un'bcn  in  Umj 
»al Wj  and  then  weifrh  that  and  whau-wr  tou  put  on  it  I 
W.  T.  BkAHi*.  iNoticc.]  oo  p.  M,  Sept.  SS.J  -lv- 
<,ririiH-  the  indk-n  for  »'Vitu]  p-plie*  on  the 

E  J  S.    (Not  -njitjiblr  fur  tlx*  purp<"e.  bat 
twH-riiiiriiw,  t. li-Krapbirur,  ke.\    K.  M. 
(You  tna  ouly  expo-i-  tbom  to  a  lUinp  atinnirnli^rr, 
ahi-»oodoj^lU[U1.k 

F.rr"  Briton-." 

Kfot  iu>]  Co.,  PabTnoatcr- 
row,  EC;  aim  Six  K  BeckHt'a  Book  on  Walrbr^, 
I«-kwood  and  Co  ,  Ht^ltian<•r.•  Jlall-cmrt,  E  C]  -E.  H. 
B*rc« ,  I  We  ahnukl  prefrr  noU«  of  the  h-rturr.  i  -  J). 
I'.  Onnioi*  iHw  fjjckwuud  and  Co'ii  cntatofrue,  7. 
Statiimrm'  Ball-ouurt,  EC:  and  Spon's  mlalotrue  )— 
Yorxo  iSi-n«i-LtiiKK.    l  it  w  a  mutter  f*>r  exp»Timmt.  aa 

in 
rr 


Ix  n  paiwr  read  before  the  British  Association, 
by  Mr.  W.  Sugg,  on  "  Uas-Uttrners."  tho  author 
•uiil :  -"  Ono  point  of  grcjtt  importann-  in  the  run- 
•trurtton  of  n  uiu-bunn-r  is,  that  tin-  (pis  ahouM  not 
be  heated  until  it  arrivt  s  at  the  point  of  ignition. 
The  boly  of  the  chamber  Ix-low  the  point  nf  ignition 
muit,  thKivfore,  U>  mtulu  of  u  routcriil  which  U  a 
bad  couductor  of  heat,  to  as  not  only  to  prevent 
the  undue  expansion  of  the  gas  before  it  arrivea  at 
tlie  iKiint  of  ignition,  but  al*<>  V>  maintain  the  heat 
in  the  flame.  Sir  Frederick  BramweU  p'.^nted  out, 
some  time  since,  that  tho  important  jmint  in  the 
pn.>per  combustion  of  gaa  is  not  v>  much  to  keep 
tlie  gaa  oofd  aa  to  ket^jj  the  flame  hot ;  and  a  non- 
conducting gas-chamber  performs  both  these  im- 
portant functions." 

Thk  street  lighting  on  the  large  scale  by  dec- 
s' York  ha»  already  greatly  ine'reaaed 
of  gas.    The  quantity  of  light  in 
anil  aho|w  which  Was  previously  sufficient  no 
longer  satisfleB. 

Tiikkk  are  already  thirtv  electric  light  companies 
in  Kuglaud,  Willi  a  capital*  of  over  l'<i,iKio,UUt).  The 
1  number  in  France  it  less,  hut  the  capital  repreoented 
'  is  nearly  as  great.    There  aro  over  fiftv  companies 
in  America,  and  tho  capital  is  c:>u.-u'l<  rably  over 
£10,  .ii";. 

The  rumour  that  tho  Uerman  Government  has 
now  begun  to  devote  serious  attention  to  the  |>ro- 
ject  for  the  construction  of  n  caitul  connecting  the 
North  Sea  with  the  Baltic  is  said  to  hi  without 
foundation.  .Since  the  report  on  the  subject  by 
LieuU'UUtit-Coloiiel  Vogcl  vim  Falkenst.tiii,  tho 
Uoverumeut  luu  taken  no  stejm  in  the  mutter. 

The  second  International  Electrical  Conference 
in  to  be  o|Mtncd  in  Paris  on  the  l.'itli  of  this  month, 
a  subsidy  of  UO.OOOf .  having  been  granted  by  the 
French  Government  towanU  that  object.  The 
prin<a|Eil  aims  of  tlie  Conference!  are  to  make  ex- 
peruneutj  with  a  view  to  detennining  electric  units, 
to  fix  upon  methods  of  otnervatiou  for  atmosplicric 
rlix'trioty,  to  gather  statistics  relating  to  lightning 
conductors,  and  to  fix  a  definite  standard  of  light. 

Ix  a  paper  entitled,  '*  Study  on  the  /  •i/tmr  of  tho 
Maritime  Loire,"  read  In-fore  tlio  Pan*  Acailctny 
of  Science,  by  M.  Bouiiuet  de  hi  Grye.  the  author 
says  that  between  Nantes  and  Saint*  Nazaire  there 
is  deposited  annually  nlxnit  .VJi>,0<J<t  cubic  metn  .  of 
sand  and  mud.  The  volume  of  the  channel  has 
diminished  about  50,400  cubic  metres  annually  for 
sixty  years.  The  outvr  bar  of  the  rivi-r  lias  risen 
0'70m.  since  lMt>4,  and  will  probably  rise  more, 
presenting  a  danger  for  large  vessels  coming  to 
Saint  Niuaire.  The  author  indicates  means  of 
bringing  the  river  back  to  its  former  constitution, 
such  as  replanting,  covering  slopes  with  turf,  and 
he  suggests  a  plan  for  carrying  off  quickly  into  the 
sea  the  40  million  cubic  m  tn-s  that  liave  been  de- 
posited during  the  hut  sixty  years. 

PBOnsfMOii  FttKSCNirs  has  undertaken  the  super- 
intendence of  the  manufacture  of  a  new  fatty 
matter,  '•odepsine,"  which  is  obtained  from  petro- 
leum. It  is  produced  as  yellow  and  whito  soliils, 
and  a*  a  transparent  colourloas  oil.  Adrpaiiie  is 
said  to  be  free  from  acidity,  and  it  is  not  oxidised 
or  resiniiied  by  the  influence  of  the  air. 


TERMS  OF  SUBSCRIPTION. 

ravaiiti:  IX  AIIV.VXCK. 


b  tkl  fur  «1<  M  -nllu  sxl  IK  f.,r  1 
an,  l*rt  »r  U»  I  n.rM  Kernel.™  fui 


fir  pi 
mi  ltrtndl-1 


M  i  fa)  _ 

IV.    M  .  1"  Ni-it  ibsund,  lib, 
N       Seutlii,  Natal,  or  aa> 


M  >nt*j*.         li»r  :. 

cit'^l  SUtra,  13a..  ot 
|r,r  S,   ,  h>  India 


Ciur,  trar 
■  the  Aaati 


Thr  rrmitUnrr  abouad  br  marfr  bf  P-^l  ■,(»**«  order  Hark 
imiul-ia  itimu,  •  b.-  aeat  "UE  of  trvr  1  alt^l  Klnpinan  Iit  tkr 
..rmnar,  ^  ..^pr,  p.-,.  !.„■  -ual  k,  0-..UU.J  IW^c  «l 
U  Hit  lncm.ri-ltra  |Hjata«r- 

Mean,  J.st.  W  ui  tis  m4Ve.ot  Kl.rhraUutatrret.  flilts 
rti  ll'ItU,  snt  aslhorUfd  In  n.i  iir  *uWn|>ii  -to  tea  Ihr  L'bllril 
Mate,  tur  the  KXQLISH  HU'IIAMC.  at  til-  rate  „t  1  aV4a 
ii  irMd,  nrTlitrOrn  Krollio,;.  prr  atmuM.  p  .1  free  Tkr  roplea 
will  he  larmtMt-A  dier.-t  by  miM  (rum  baa  pablhahlns  oSJc*  Is) 
l^tnann  All  anhw  rtptluii.  will  cnaamrwr  with  Uir  aumbrr  nrU 
iaaiard  after  Ikr  rtx-lpt  i.f  Otr  aabwrlptauii  If  baek  nasabera  are 
required  U.  r-nnpl.  te  ntuon,.  thrt  a.uM  l«  pj.4  for  St  the  rati  i,l 
«d.  ea.  h  eita,, ,  t»  i  ttrrr  rilra  p.»tA£r. 

va..  xxtv  xxvi .  xxvii ,  xxvm  ,x\\  .  xxxt .  xxxu 

XXXItl  ,  and  XXXIV  ,  K.und  [a  ,  l„tb,  7a  iwrk 
Vol  XXXV  U.ndi  ahuell! 

Alt  the  other  btiund  vulum'w  an'  out  nf  pnat.  aul-mtw  r. 
wuutd  d»  will  Li  nrdn  ,.,luiu.-.  a.  anin  ii.  po-'ituV  aft.  t  tlir  cub 
ilsal.tt'it*  r,.-h  half  yearl T  Tnlusae  In  M.nh  and  Keplembrr,  aa 
■  nl»  a  l.roiLd  numlwT  an'  l»und  up,  and  Ih^w  wwaa  ran  out  ! 
pitat    Mo*t  oliiar  bark  number,  ran  t»i-  hi-l  atnalr.  awiie  al 

p,mt  fr^-.JH  I 

Iiitlcx^f.  for  null  tu.1 
II  .111  .  IT.,  V  ,aa4 

Insirvi  ■  tn  ■•alfaM*i|Ua  a 
...aaJar.  It.  U  c*(h. 


<ut.  .  hi.  eaeh.  -  poat  free.  l,d.  In. 


,11  ]  _:IT 

•'  Watcl 


i-u  m.  m: 

,"  Tripplin. 
••  Watch  ami 


any  lufunnatirm  nf  the  kind  is  aerupulously  iruanlrd 
the  vrurkaliop.  and  e^iaaiully  aa  niriirds  the  snvalli 
•  ill  find  an  article  by  Mi 


rdsra-l  WiLUAa  Ikn  i«.  1  You  aa  ill  find  an  article  try 
Wenham  on  p  «&.  No.  at*,  tiiatx  that  arms  written, 
improix'rneiita  have  iSes-n  made ;  litit  in  priaeiple  the 
pnwms  ma«iKts  in  heatirur  the  plates,  which  "  cirstal- 
liara  "  the  tin  surfaoe,  and  that  is  brouirbt  up  by  im- 
mersina;  Uiein  in  a  mixture  of  nitric  and  hydrurfdorie 
ai-kl,  e>|iial  parts.  dUuual  with  five  tiiiM^i  its  bulk  of 
water .)— K.  Ji.  | Write  to  Mr.  T.  Fletcher,  of  War- 
rmietun.  We  doubt  if  any  one  cau  wen'p  you  better 
than  he  )—  O.  B.  T.  (No  apace  to  ejaire  just  now,;  — 
E  J.  H  Whiib.  it.  Yea.  i  We  do  luil  know.  S. 
Yea  I — IsTCXSTtrea.  I  We  aims?  »ith  you  irenerally, 
but  think  we  must  wait  a  little  before  inscrUrur  more 
aKiUt  the  matter. )  Yoaill.  |We  ennmrt  di-cu-*  the 
validity  of  telephone  patents  ;^  hut  ^''^V^^^  Y^^ 

artroiiahmnit  of  a  (rood  many  pr^rjdu  | 

T.  O. — One  in  a  Hurry  —It.  J.  II  T.  <i..l.lsmlth  -Your 
ijueriea  lan  only  appear  in  the  '*  Sixpenny  Hale 
•  ••luian  "  Pka>c  read  "  Hints  to  Coire»i>iodcnt»," 
■and  orjaxially  Hint  No.  1 

Esois»«4s  F  A.  H.Stnoke.— f  ir-r  riucbm. -E  W. 
W   T    W ,-farstair.    W.   A.  W 


Fvery  Workman  connected  with  the  Buildirur 

Trsdi^  rruulHaff  a  alluatb>a  aLuuld  adireu.i.  Iu  '■  Till:  III  1  Ml 
INU  NKW  S,"  pabnah'sl  etrrr  ntlllAV,  pel.  -  luurpt-nie., 
at  al.  Tatlaiurk-etrrcl,  Ciornt-sajaWai.  I^ratoa.  W.C 

"Till:  lUTI.IHMi  Xl.Wr.  '  ta  the  1'nai  llni  Journal,  rrpee 
aratinu  An  hi  Uvea  and  rlttJU£cra,  sad  ba.  Uir  lars<  «t  <inuLiliiin 
of  any  1'nirea^.nal  Juurnsl  In  the  klacduaa. 

Kerry  Wurklnaa  ahoald  InaUl  iwa  aeriaa  "THE  ML'H.MXC1 
XKWK  '  rerry  week  at  hi.  tlub  or  Coffee  Huns,  lie  will  Sod 
inure  "  l.tata  of  Trndeea  "  fur  new  wuek  in  it  rerry  a, el  than  la 
auy  similar  patM*r,  sad  ran  that  Judaic  wfarre  w.iea  li  llki  ly  to  lie 
had  He  la  alw.  apt^ially  la«IU4  Ui  make  mm  ,,f  "  Inlenmn 
niaaWaUua  '  If  br  wsata  u>  know  saythlac  aboat  bla  uude .  to 
write  to  thr  MUaf  If  he  has  say  awaireatt ^n.  to  aaake.andto 
adt.rtiar  In  thr  paper  when  far  wauta  wuek 


The 

for  " 


far  rharvr  foe  .M»f 
Twenty  Words .  ewd 


foe  A4eer«~nnrnU  for  Sitaallua.  I. 


>  on- 


CHARGES  FOR  ADVERTISING. 


a.  i. 
t  * 
V  * 


Thirty  W.wda   

Kerry  additional  eutht  words.  ... 

Front  I'atfr  Aderrtleewtent.  fire  shilling-  fur  the  Seat  40  words, 
Rcr wants  as  per  liar  Parasnph  Adiertiw-inriH.  One  shlltlna 
erllne  Xu  front  paaTr  or  pira^riph  adr.rllariii.-al  Inserted  fue 
raa  thsa  >1«e  HhllllnK-  ltrdui.nl  heme  fur  aerlr*  of  m.s-e  than  fl 
ntertlona  raay  be  SKertslm,!  mi  .ippliiiitliin  to  th-  fublloirr. 


KKTISKXRVra  m  I'.Xi  ltANOF.  COI.lMN-for 


s  4, 
.  •  > 
•  1 


Twenty  four  word* 
furriery  .ur.rodla 

AVKUT1SEMUXTS  la  the  hlXITJXXV  KALK  COI.t  MX 

a.  4. 

Kilters  words  as 

fis-eerry  svrrceduuT  »:ii:ht  W  oeila  .  .  •  I 

','  It  must  be  hoeae  In  mind  that  no  Displayed  sderrtlM-m.nta 
raa  apprnrln  thr  "  Ms  pen  ui  ai»l"  Column  "  All  udyirtlaenai  uta 
iiiu.t  or  aurpatd  ,  Bo  nelui  t|,sa  »,  anadr  ua  n-pewted  liiu-rteina  ; 
anil  in  where  the  a-n.'-jn*.  ell  railed.  Our  Khlllills.  thr 

publisher  w.-^ilil  Iw  irmtrful  If  u  Vuo  ,.mld  !»■  aeal.andn.it 
.t-.a>pa  SUunpa,  how...i  pr.fer.My  halfy-wu.  .Isa.p.,,  assy 
W  -at  where  It  K  latoa<rni.  nt  u.  ..nu.li.  HI  o  . 

The  addnwa  i.  in.  Iwd.d  a.  port  uf  ik.  .d.irtl-  ui.  at.  and 


their  I.  •  ,1 

Pest  urn.  . 


libera  are  reuuevted  \n  urdrr  1 
.Urea,  sad  But  to  e.*n>l  dles-t.  The  rrsrulai 
pre, eat  their  Irin.imuu  .11  IbmiKli  the  I'irat 


.nd  v.,:.  tho-utn 
is  of  the 


NOTICE  TO  SUBSCRIBERS. 

SalMeribera  rfeelilaat  their  eupaea  aUree  t  f.-om  the  < stare  are  re 
queated  to  obecr.e  that  thr  Uft  nnmher  nf  th- term  for  whhh 
thrie  auhwrtptlon  1.  paid  w ,11  br  f.ww.rd.^1  to  them  in  B  I'l- a 
Wrapp>'r .  a*  an  Intlnsau.aa  thit  a  fre-.h  n  mlttin.e  ta  nis.awuy.U 
it  1.  drwinwl  to  rontlaur  the  Satm  riptiua. 


Hollowny'n  Ointment  should  be  well  rubbed 

npon  the  pit  of  thr  Moaaarh  anil  n>cleaa  'if  lb''  heart  in  that  par- 
tlrular  form  nf  ladlc'^tiua  wfaleb  sire.  rlu.  t.j  ptipltaUoa.  abort. 
a>—  uf  breath.  .Hid  •  •«».» -atoin  eenwillua      Kteey  dtatreawlnsr 


OUR  EXCHANGE  COLUMN. 


uau'  3J./«r  aery  aar/r-Ji-J 


WoodwnrVtna;  Hanina;  and  MotLldinkT  Machine. 

la  sood  nuikimr  ocdee,  worth  I'M     W  ill  to.  thai  Timber  la 
cv  bajutc  — T  o  ,  las,  root  street.  V.  ulvirhoniptoa 

Mrin.  CrialleiHre  Bicycle,  cost  £Li,  in  thorough  order. 
WbstiaTicf  Kicvtnist  preferred  -L  s« .  .•  1,  llo-den,  SlttiM 
bottme. 

Lathe.  Ift.  pip  bcl.  tin  eentr<<,  in  exidianire  for  a 
arxoad  band  Trhy.ie.  in  t,—i  uedcr.»r  n  -t  ,.r  Tel.  jtl.  llttinas 
flni.h~d  ,orwhal  .rf!i  ra  >  —  I-  swiauits,  li.'a^.aa.fl'ld  Cottscrs, 
teeunre  .Ue<  t,  byrtoa,  near  Lebesti-r. 

IVit  of  Telephones   Bell's :,  Ik  tiny 

•trament.  Bleitrt.   U.  ll.  pu^,-.  A.     1.1- tr 
shoa.   etrhalutixl  for  ..Id  Irsd  .rr  lima,  ill 
Row.  Hwudellaad. 

Howe  Treadle  Sewing  Machine,  two 

Fires,  eoraplete.  ,-atte  a.  w     Will  esehn./  •  either  of 
anethlBa*  uaeful  —si  ,ti  a,  low  )(»w  ,  snw.:. 

"Nature,"  Xoa  t.il  to  .'eei  .xo.pt  No.  ill  I,  in  ex- 

ehaioxr  for  opera  ur  «»  ld  ffLawi,  or  .rftrr.     M  ,liy  numbers  luX  St  — 
T.  M. ,  23.  Eraeat  itreet,  atnreat'a  l'aik.  Lond.ro. 

Wanted.  Too  la. 

Temrr  lllteh,  name  to  1 

Lathe,  a  tmnrain.  ciual  to  new,  si-ureely  used.  i\in:  < 
'    able,  and, InaUrwiw     U»era -W  II. 


■  ythlac  — «   ll.ao  M  rsUiam,  sarrey 


lean  heal, 
ISr  bew  Villa,  Woodbrldae,  Saitolk 

Church  Orgun,  9  stops,  tni'ludiruj  open  dbxpaaon 

Uimujch.  sad  lomouisn  I'lae  old  Inrs-  aesle  |.ip.'a  ,  ojmw  dupnaoai 
alune  worth  <lo,  Karhaare,  osTrra — A-  Be.  aaaLL,  Yam  House  , 
tllals,  Swsbaea. 

•tl  centre  Bar  I.atho,  and  several  volumes  Esoli-m 

Ma.  aasu.  Off,  r»  » aalid  Lathr  H.  Ida,  w,  .1  ntled  — H  >u».  n 
Oranire,  Wstertord 

Will  exdiatiRc  Shorthand  Work*  ,  rifjnan'.  new, 

"    ^ru,.  Ciih^.^lhsf 

Vertiosl I.  in  good 


piastrat*  eady  _U,,.  h,  I 

sal  alate-aud  lywhral 
and  •ut>a.tMa  txirn -■,».. tnii  nU  laI 

niaa.oia  pmi. 

Puirof  Luthc  HMdl,  neariy  fttlM  up,  hack-gmr, 

•la.  i-^Dlrr.  Kithaacr  t<*  I'ort-iblt  l  unr .  «r  *****  tok-tlu r»a . 
Low  row,  aaao#iiMia 

heaumUAn  Clock  Mr>vrnvrnt,  Pin  Whe«l  Bscape- 
ar«T,  wuuid  work  tfl  di.l  C±*h  X't,  tit  t\th>af  c  tor  W.U<  Hkcyelff 
-IKii.il,  >,  lUn.,\ t  r  [il-,.    Htfrii.  •  I'aiV 

W antral,  pair  Lathe  Heads,  '■:--■..--!  pjrfcm^l. 

F.srhatiiri'  twudrl  Buxlmalral  Hhlf*.  Uottir,  l-<*cuniuuU*«',  ttftd 
^UUuni*iT  lalHfta**,  ax-    **t>4  fur  Dart-kaIJir»  — X,  Vrcm*  $lrrrt 

*>at  »rtatxrx>l(^aa. 


■in; ill  .  Id  r.i-<'.  with  3  powrni,  and  <am- 

llfta*.  Cunvrr  <'nmp.  *"  ^njMunif  In  fsit  tun 
«Lte,    J,    .VUiii-.m-U-ir»*<,    AddJfjoa  »lirrt, 


Microscope  ! 

iUsmtt  ,  tut  hliouUns 
fimiuac  —1  Miat-vH 

W  »aj  flt-ajbUTT . 

m  Lathe  Heads,  nev,  well  ftnithM.  aplmdid  nppor- 


tnnit,  Mt.ni 


iiniwjrpc,  Ma  thrum  tlotl  lnttnin 


t>r   otarr  tsaift-i 


1 1?, 


,t,l)lBtW   HITft,N  Vn\ 


Mrlodeon.  19  wlrmil  kcr»,  4  roir*. 
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FOSSIL  LIONS  OF  CHARING- 
CROSS. 

FEW  of  those  who  daily  pass  Sir  Edwin 
Laudsoor's  lions  in  Trufulgur-square 
know  that  not  far  beneath  their  feet  lie 
buried  the  jjuhooutologieal  links  in  the  his- 
toricchain  which  enable*  the  geologist  to  trace 
with  almost  complete  accuracy  the  changes 
which  have  taken  place  in  the  climate  and 
surroundings  of  the  I/oiidon  portion  of  the 
Thames  Valley.  It  is  only  occasionally, 
when  some  exceptionally  deep  foundations 
are  put  in,  that  the  surface  gravel-beds  arc 
penetrated  sufficiently  to  reach  the  floor  on 
which  the  bones  of  the  now  extinct  animals 
Ik*,  though  the  remains  of  recent  and  still 
living  species  are  more  frequently  met  with 
in  shallower  excavations.  The  interesting 
fossils  found  at  Charing-cross  in  the  course 
of  the  operations  for  putting  in  the  founda- 
tions of  a  new  bank  have  now  been  identi- 
fied, pii*ed  together,  and  named.  They  are 
ou  view  at  Mr.  Rowland  Ward's,  106,  Piccu- 
dilly,  and  consist  of  KM)  specimens,  most  of 
them  fragments  of  the  larger  animals  which, 
in  late  pliocene  and  pleistocene  times,  in- 
habited this  country.  From  the  more  recent 
deposits,  bones  of  the  horse,  sheep,  and 
Celtic  shorthorn  [Itm  longifnmi]  have  been 
obtained  ;  while  from  the  pleistocene  gravuhi 
there  are  bones  of  the  cave-lion  [J-ilit  U« 
sfjclan } ;  tusks  and  bones  of  the  mammoth 
and  extinct  elephants  (Klrphiu  (iriMitftni«4 
and  tuitiifinu]  ;  remain  4  of  the  extinct 
Irish  deer  {<\riits  oi-ymrwl  ;  of  rod 
deer,  and  of  a  species  allied  to  the 
fallow  doer ;  remains  of  the  rhinoceros  and 
of  extinct  oxen  {lt<>$  jtrimiitriiiit*).  Resides 
these,  various  other  fossil  bones  have  been 
discovered  at  different  places,  notably  at 
Ilford  and  in  the  marshes  bordering  the  Lea 
at  Walthainstow.  In  addition  to  the  animals 
above  named  there  have  also  been  found  in 
the  London  district  the  groat  cave  bear,  the 
wolf,  the  hywna,  with  musk-ox,  hippopota- 
mus, beaver,  bison,  and  others.  Although 
theelcphanUand  the  rhinoceros  were  woolly- 
haired,  the  fact  that  bones  of  all  the  alxive- 
l  animals  have  been  discovered  in  this 
proves  inoontestably  that  the 
must  have  changed  and  changed 
i  in  a  remarkable  manner ;  for  although 
r.  Prestwich  considers  that  the  fauna  of 
the  Loudon  clay,  taken  altogether,  indicate 
a  moderate  rather  than  a  tropical  climate, 
the  flora  of  the  same  deposit  is  certainly 
tropical  in  its  affinities.  An  examination  of 
a  geological  map  of  London  shows  a  surface 
mainly  of  gravel  and  clay,  with  hero  and  there 
isolated  patches  of  brick-earth,  and  to  the 
south-east  tracts  of  Oldhaven  beds,  with,  near 
Greenwich,  a  "  fault"  at  which  the  chalk  is 
thrown  up.  The  vertical  order  of  the  strata 
is  as  follows,  though  obviously  all  are  not 
always  present  at  any  given  boring : — Allu- 
vium, gravel,  sand,  and  brick-earth  (form- 
ing the  Thames  Valley  deposits) ;  boulder 
clay,  gravel,  and  sand  (glacial  deposits) ; 
lower  Bagshot  beds,  London. clay,  Oldhaven 
beds,  Woolwich  and  R<  ading  beds,  Thanet 
beds,  chalk,  the  latter  being  present  at 
greater  or  lesser  depth  over  the  whole  Lon- 
don area.  To  give  an  ideu  of  the  relative 
thicknesses  we  may  take  the  figures  found 
when  the  well  was  sunk  at  Mcux's  brewery. 
The  alluvium,  drift.  &c.  had  a  depth  of  Sift 
ut  the  Oxford-street  end  of  the  Tottcuhaui- 
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court-roud;  the  Loudon  clay  fkift.,  the 
lower  London  tertiaries  (i.e.,  the  beds  above 
named),  72ft.,  and  the  chalk  t'Mit. 
Beneath  that  are  layers  of  greensand, 
gault,  lower  greensand,  and  some  doubtful 
beds,  until  a  ridge  or  spur  of  what  is 
believed  to  Ik-  the  ITpiM-r  Devonian  is 
reached.  To  show  how  the  thickness  of  the 
London  cluv  varies,  it  may  l>o  noted  that  at 
the  Kentish"  Town  well  230ft.  were  passed 
through  before  the  lower  tertinries  were 
reached,  while  the  chalk  was  only  lift,  less 
thick  than  at  Meux's  brewery.  North,  west, 
and  south  of  the  metropolitan  area  the  chalk 
cro|>s  out,  and  forms  the  boundary  line  of 
what  is  known  as  the  London  luisin.  In 
this  hollow  the  l>eds  we  have  above 
enumerated  were  deposited  during  the 
tertiary  and  quaternary  epochs.  The  chalk 
was  in  idl  probability  formed  in  a  deep  and 
open  sua,  and  was  thrust  into  its  present 
position  by  one  of  those  violent  upheavals  of 
the  earth's  crust,  which  in  some  cases  have 
brought  the  rocks  of  the  primary  epoch  to 
the  surface.  Tile  Thanet  beds  are  generally 
composed  of  a  qunrtzose  sand,  not  very 
fossilifcrous,  but  containing  fish,  moUuscu, 
and  plants,  and  having  the  appearance  of 
being  deposited  in  a  shallow  sea.  Above  the 
Thanet  beds  area  seriesof  mottled  clays,  peb- 
ble  beds,  and  sands,  the  fossils  of  which  some 
times  indicate  estuarine  conditions,  some- 
times purely  marine.  Mollusca  are  numerous, 
and  there  are  many  fish  remains,  but  the 
most  remarkable  fossils  are  the  bODC*  of 
turtles  and  the  scales  of  crocodiles.  The 
Oldhaven  beds  which  are  next  in  order  of 
formation,  are  mainly  rolled  flint  pebbles  set 
in  a  matrix  of  sand,  and  have  similar  fossils 
to  the  Woolwich  and  Reading  lssls.  Above 
the  Oldhaven  beds  is  the  London  clay,  which, 
according  to  Mr.  Whittaker,  averages  in  the 
neighbourhood  of  London  a  thickness  of 
420ft.  The  London  clay  is  very  rich  in 
fossils,  the  fauna  consisting  of  crabs  anil 
lobsters,  molluscu,  fish,  crocodiles,  turtles, 
and  a  few  mnmmals.  According  to  Prof. 
Owen,  the  number  of  sjH'cies  of  turtles 
obtained  from  the  London  clay  at  Shoppoy 
alone  exceeds  that  of  those  now  living  in 
all  parts  of  the  world.  The  nature  of  the 
stratum  indicates  a  tranquil  deposit  at  a 
time  when  the  climate  was  ccrtuiidy  semi- 
tropical.  For  how  many  centuries  this 
dojiosit  went  on  we  cannot  tell,  for  the  evi- 
dence is  not  sufficiently  marked,  and  even 
the  line  which  separates  the  London  clay 
from  tho  Bagshot  beds  cannot  be  clearly 
indicated,  the  deposits  progressing  upwards 
from  clay  through  sandy  clay,  loam,  and 
clayey  sand  to  the  Bagshot  sand  proper. 
The  lower  Bagshot  lieds  are  still  to  bo  seen 
at  Mighgnte  and  Hanipstead  Hills,  where 
they  form  the  capping,  and  the  difference  in 
tho  indigenous  vegetation  is  well  shown  by 
the  change  of  sulwoil  at  the  lower  portion  of 
tho  Heath.  The  sea,  which  deposited  the 
London  clay,  either  became  gradually  silted 
out,  or  was  rendered  shallow  by  the  rise  of 
tho  land  :  and  the  Bagshot  beds,  which  are 
practically  unfossiliferous,  were  dojioKitud 
upon  it  by  the  effect  of  denudation  ou  the 
older  crystalline  and  granitic  rocks.  In 
some  ports,  notably  Brentwood,  in  Essex, 
the  sand  is  overlaid  by  pebble-beds,  of 
rollisl  flints,  undoubtedly  of  marine  origin  ; 
in  others,  the  Bagshot  sands  are  interspersed 
with  seams  of  clay,  lignite,  and  iron  sand- 
stone, the  clay  being  crowded,  as  at  Alum 
Bay,  with  land  plants  of  sub- tropical  genera, 
such  as  fig-trees  of  lofty  proportions,  tig- 
sycamores,  and  an  aralia,  which  lent  their 
aid  in  producing  the  majestic  vegetation  of 
tho  period.  The  London  basin  was  then  pro- 
bably dry  land,  where  figs,  palms,  and  ferns 
flourish  si,  and  prepared  the  district  where 
tho  sabi  < -toothed  lion,  the  bears,  hyeenas. 
and  oxen  of  two  or  three  species  subse- 
quently roamed  at  will.  The  action  of  rain 
'and  rivers  on  the  dry  land  had,  however, 
began  to  form  the  natural  features  of  th" 


country,  the  climate  became  colder,  and  then 
came  the  great  ice  sheet  which  brought  to 
the  valley  of  the  Thames  rocks  and  fr 
from  nearly  all  parts  of  England, 
period  is  marked  by  the  lower  beds  of 
and  gravel,  and  by  the  boulder  clay  which 
indicates  the  submergence  of  the  land  in 
parts,  and.  as  it  is  ,-ibsrnt  on  the  southern 
side  of  the  Thames  valley,  almost  complete 
subsequent  denudation.  Alter  the  glacial 
period  the  land  was  again  raised,  and  tin 
deposits  were  formed  which  are  known  as 
us  the  jiost -glacial  drift  —  gravel,  sand, 
and  brick  earth,  which  form  the  ^lb- 
soil  of  London.  At  that  time  the  nver 
Thames  was  far  larger  than  it  is  at  present, 
and  the  beds  of  brick-earth  and  grave; 
show  that  it  move*!  with  greater  cut  rgy 
than  it  does  now.  Its  surface  was  probably 
about  one  hundred  feet  higher,  and  it  flowed 
in  immense  volume  across  land  which  is  now 
at  the  lsittom  of  tho  North  Sea  to  join  the 
Rhine  as  a  tributary.  In  the  hrii.k-c.irth 
pits  at  lliord  and  other  parts,  have  ben 
found  the  remains  of  tho  cave-lion,  the 
woolly  elephant  and  rhinoceros,  the  hippo- 
potamus, the  musk-ox,  the  Irish  stag,  and 
other  mammalia  ;  while  in  the  gravels  of  tin- 
Lea  valley,  skulls  of  human  beings  have 
been  found  in  company  with  the  remains  of 
tho  Ji'M  fomjifriiiia,  which  bus  bi  n  extinct, 
for  more  than  a  thousand  years.  The  fossils 
found  ut  Ilford.  and  in  several  parts  of  Lon- 
don show  that  when  the  Thames  deposited 
the  brick-earth,  and  swept  the  gravels  merit* 
bod,  it  aimed  also  the  remains  of  quite  BO 
extensive  fauna,  which  includ.d  the  horsi 
and  the  boar,  besides  the  extinct  mammoth 
and  the  Irish  elk,  both  gigantic  animals 
compared  with  the  modem  repres*  ntativoi- 
of  the  genera.  As  mentioned  above,  .v.ti: 
some  of  tho  remains  human  skulls  have 
been  found  ;  but  the  evidence  that  tiiiin  woe 
a  cotemporary  of  the  mammoth  rests  mainly 
on  the  presence  of  flint  implements  in  the 
same  deposits,  the  earliest  record  of  null  l 
discovery  being  a  large  black  flint,  shaped 
to  a  spear's  point,  found  with  uu  elephant's 
tooth  near  "  Gruycs  Inn  Lane"  before  1715. 
{No.  2-K5  Sloane Catalogue,  British  Museum*. 
When  and  why  the  mammoths  disappeared 
and  left  tho  Indian  and  African  elephant  to 
represent  them,  we  do  not  know  ;  but  we 
)  all  but  know  that  vegetation  has  changed  in 
accordance  with  the  law  of  the  survival  of 
the  fittest,  and  we  may  assume  that  the 
gigantic  animals  of  the  past  have  retired  m 
obedience  to  tho  same  law.  We  outl- 
ast imagine  tliat  they  all  perished.— a;- 
many  of  those  found  at  Ilford  in  all  proba- 
bility did  by  being  overwhelmed  in  their 
favourite  marshes  by  a  flood  which  choked 
them  and  burii-d  them  with  river  mud.  for, 
in  company  with  their  bones  are  the  re- 
mains of  animals,  the  descendants  of  which 
still  survive.  The  bones  of  the  cave-lion 
found  at  Charing  Cross  are  probably  the 
oldest  of  tho  relics  now  exhibited  at  Mr. 
Rowland  Ward's,  and  they  may  be  coeval 
with  the  first  appearance  of  man,  -.vhns» 
antiquity,  great  as  it  is,  is  only  as  a  day  in 
the  age  of  the  earth,  for,  as  Mr.  Evans  says  : 
"  Whim  wo  remember  that  tho  traditions  of 
the  mighty  and  historic  city  now  extending 
across  the  Vidley  of  the  Thames  do  not 
carry  us  lsick  even  to  tho  close  of  that  period 
of  many  centuries  when  a  bronze-using 
people  occupied  this  island  :  when  we  bear 
in  mind  that  beyond  that  period  lies  another 
of  probably  forlongerduration,  when  our  bar- 
baric predecessors  sometimes  polished  their 
stone  implements,  but  were  still  unacquainted 
with  tli"  into  of  metallic  tools;  when  to  the 
historic,  bronze,  and  neolithic  ages,  we 
mentally  odd  that  long  series  of  years  which 
must  have  been  required  for  the  old  fauna, 
with  the  mammoth  and  rhinoceros,  and 
Other,  to  us,  strange  and  unuccusfiuicd 
fonM,  to  bo  supplanted  by  a  group  of  ani- 
mals more  closely  resembling  those  of  thu 
pros 'lit  day;  and  when  rvmeuibt-ring  all 
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thin,  wo  realise  the  fact  that  all 
periods  of  years  have  intervened 
completion  of  the  pala-oiithic 
mind  is  almost  loot  in  wt 
vista  of  antiquity  diapl  yi  i 
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HOME  CHIPS.  -II. 

A 8  that  absolute  precision  required  in 
joinery  and  in-door  work  is  not  neces- 
sary in  rough  out-door  carpentry,  the  axe 
often  take?  the  place  of  the  plane,  and  this 
tool,  in  practised  hands,  is  capable  of  pro- 
ducing a  fairly  level  und  true  surface.  The 
colonist  will  build  a  house  by  moans  of 
Haw  und  a.xo  aluno,  with  the  help  of  a  pood 
quger  to  I  wre  the  necessary  holes  for  the 
wooden  trenail*,  which  pin  the  log*  and 
frames.  But  of  all  tools  of  this  diss,  the 
adze  is  that  of  greatest  precision.  This 
will  face  planks  or  timbers  of  various  curves, 
with  an  accuracy  which  no  other  chopping 
tool  can  eiiual.  It  is  the  universal  tool  of 
the  Eastern  carpenter,  and  thp  VMM  qui  nun 
of  the  shipwright  The  home  carpenter, 
thtjrefore^  who  is  but  a  small  edition  of  hie 

the  trouble  to  acquire  proficiency  in  its  use. 
The  tool  is  like  an  axe  with  its  blade  set  at 
right  angles  to  the  handle,  but  it  Ls  of  a 
curved  outline  instead  of  being  flat,  and  for 
heavy  work  is  swung  from  the  shoulder  as  a 
centre  of  motion ,  and  for  lighter  work  from 
the  elbow.  The  Eastern  tool  is  much 
heavier,  and  has  a  short  straight  handle, 
while  that  of  a  carpenter's  adze  is  long 
and  slightly  curved.  The  work  is  very 
genurally  laid  horizontally,  and  the  work- 
man standing  upon  it  uses  the  adze  with  a 
swinging  motion,  so  as  to  cut  the  wood 
almost  under  his  own  toes.  I  will  not  say 
that  I  ever  saw  one  split  a  6d.  in  that  posi- 
tion, though  it  has  often  been  reported  to 
have  been  done ;  but  any  carpenter  will  re-  I 
move,  very  thin  chips,  and  gradually  work  a 
plank  level,  or  will  cut  away  larger  chips  j 
with  grant  precision  by  giving  more  swing  I 
to  the  tool.  The  hand-axe  should  be  broad 
in  the  blade  ;  the  narrow  ones  are  not  nearly 
so  useful.  One  of  alb.  weight  will  be  found 
most  con  vetuent;  buta  heavier,  long-handled 
ono  for  both  bauds  will  be  often  necessary, 
as  it  answers  for  driving  framework  together  j 
as  well  as  for  heavy  cutting.  The  felling- 
axe,  which  is  still  heavier  and  with  longer 
handle,  neod  not  be  included  in  the  list  of 
tools,  Mpo  iallv  as  Mr.  Gladstone  is  about 
the  only  amateur  who  can  use  it  efficiently. 
We  shall  get  along  well  enough  out  of  doors 
if  our  tool-basket  contains  a  hand -saw,  hand- 
axe,  mortise-chisels  (lin.  and  jin.),  firmer 
chisel  lin.  or  1 J  in.,  mallet,  hammer  (heavy 
enough  to  drive  a  stout  nail  and  with- 
out claw),  a  pair  of  pincers,  chalk-line 
and  reel,  two-foot  rule,  three  or  four 
gimlets,  it  couple  of  augers,  preferably 
of  the  old  shell  pattern,  Jin.  gouge 
(with  socket  not  tang  for  the  handle), 
a  pair  of  compasses,  a  gauge,  square,  and  a 
carpenter'-*  ]>enril.  With  this  assortment  in 
a  strong  tool-liasket,  nearly  any  outdoor 
job  may  be  done.  Advancing  a  step  nearer 
to  joinery,  there  may  be  added  a  jack-plane, 
adze,  smoothing-plane,  and  tenon-saw,  with 
a  mortise-gauge,  which  saves  trouble,  but 
can  t»e  dispensed  with  for  rough  work.  A 
bo  vol  is  also  a  very  useful  tool,  often  home- 
made by  the  carpenter.  It  is  like  a  square, 
with  moveable  blade  that  can  be  set  at  any 
angle,  and  will  be  referred  to  again  in 
describing  details  of  work. 

Whatever  the  building  or  other  job,  it 
should  be  well-considered  and  sketched  out 
on  paper  before  the  stuff  is  cut  out ;  other- 
wise rafters  may  prove  too  short,  doorways 
too  wide,  or  the  contrary,  and  a  number  of 
difficultk'*  will  crop  up  in  carrying  out  the 
work,  which  would  l»>  avoided  'if  reference 
could  bo  made  to  a  detailed  drawing. 
Neither  should  the  work  be  attempted  untd 


the  stock  of  available  material  has  been 
assorted.  These  bits  of 
for  posts,  these  for  rails, 
these  longer  and  bghter  ones  for  rafters, 
and  so  forth,  thus  avoiding  waste  on  the  one 
hand,  and  unnecessary  labour  on  the  other. 
Sawn  stuff  is,  of  course,  always  best  and 
easiest  to  work  and  fit  together ;  bnt  it  fre- 
quently happens  that  rougher  material  has 
to  be  made  use  of,  either  round  or  partially 
so. 

There  is  no  more  common  necessity  out  of 
doors  than  palings,  roils,  and  gates,  and  of 
the  latter  I  will  speak  first,  as  affording  a 
very  good  example  of  simple  carpentry.  We 
will  first  construct  n  sin  ill  one,  2ft  Bin. 
high  and  3ft.  long,  whioh  would  go  by  the 
name  of  a  garden  wicket.  Of  course,  the 
actual  size  will  depend  on  its  destined  site, 
hut  the  one  drawn  is  of  good  proportions. 
The  heel-post  A  is  of  stuff  3in.  wide ;  the 


head-post  B  2in. ;  E.  the  top  rail,  2m. ;  D, 
the  bottom  rail,  3in.  ;  C,  the  cross  stay,  or 
brace,  is  of  the  same  scantling  as  B.  All 
those  are  2in.  thick,  and  can,  therefore.  In- 
cut from  the  same  plank.  F,  theslats,  are  1  Jin. 
wide,  and  \in.  thick ;  a  Ain.  board  will, 
therefore,  supply  them.  The  first  thing  to 
lo  will  be  to  get  out  the  stuff,  and  in  this 
case  it  ought  to  be  planed  -  for.  even,  if  a 
fence  is  tarred,  it  is  usual  to  paint  all  gates. 
Try  it  with  square,  and  the  winding  strips, 
and  get  it  all  fairly  true.  I  have  repre- 
sented the  rails  as  inserted  at  about  .'tin. 
from  their  respective  ends  of  the  posts  the 
>crhaps.  at  a  little  less  distance. 

A  good 

proportion  for  such  is  to  make  the  mortise 
and  tenon  each  \  of  the  whole  thickness  of 
the  stuff,  and  it  need  not  Is?  reduced  in  the 
other<lirection.  but  may  beoffull  width.  L  M 
show  how  to  make  a  mortise  with  the  square 
and  gauge,  thedrawing  being  on  a  larger  scale. 
The  lines  at  top  and  bottom,  ruled  along  the 
edge  of  the  square,  are  carried  round  three 
sides  of  the  stuff,  so  as  to  be  a  ptide  equally 


upjier  oue.  pcrnap! 
They  are  attached  by  mortising. 


on  both  the  opposite  sides  of  m  n 
most  mortises  are  cut  half  from  each  face 
of  the  material,  the  cut  finally  meeting  in 
the  centre.  By  this  plan  the  mortise  will 
be  correctly  at  right  angles  to  the  faces  of 
the  wood  when  so  requinsl.  The  perpen- 
dicular lines  parallel  to  the  lcnirth  ure  usually 
marked  by  a  gange,  of  which  there  are 
several  kinds.  The  simplest.  O.  is  made  by 
cutting  a  rebate  in  the  end  of  a  bit  of  ask 
or  hard  wood,  and  driving  in  a  small  nail  or 
screw,  which  is  then  filed  to  a  point.  This 
answers  }>erfectly,  but  is  incapable  of  adjust- 
ment. II  is  similarly  made,  but  with  two 
points,  the  advantage  of  which  is  that  both 
lines  are  simultaneously  marked,  and  from 
the  same  side  of  the  piece,  whereas  with  the 
other  it  must  be  done  first  from  one  side  and 
then  from  the  opposite  one.  It  often 
happens  that  the  mortise  is  not  intended  to 
be  equidistant  from  the  sides  of  the  stuff, 
and  then  this  tool  becomes  useless,  while 
that  with  two  points  spt  at  the  right  width 
is  all  that  is  required.  These  non-adjnstable 
tools  are  very  much  used  in  rough  work, 
and  sometimes  Ixith  ends  are  rebated  on 
both  sides,  so  that  four  permanent 
gauges  are  made  of  one  piece.  8uch 
tools  answer  particularly  well  when  a 
number  of  articles  are  to  be  made  of  exactly 
as,  for  instance,  a  set  of 


field-gates,  or  sashes  for  a  house,  or  doors, 
because  there  is  then  no  need  to  alter  the 
set  of  the  gauge-points.  But  in  very  many 
cases  adjustable  gauge*  are  a  matter  of 
necessity,  and  those  similar  to  I  and  K  come 
into  use.  In  the  first,  which  most  carpen- 
ters make  for  their  own  use,  the  tool  con- 
sists of  a  bar  of  beech,  about  Jin.  square,  or 
sometimes  of  elliptical  wh  tion,  upon  which 
slides  a  head  of  similar  wood,  about  lin. 
tliick.  and  an  inch  and  a  quarter  square. 
This  has  a  mortise  to  fit  the  rod.  and  a 
smaller  mortise  or  square  notch  cut  into  the 
larger  ono  to  take  a  wedge,  which  servos  to 
secure  the  sliding  head  in  any  desired  posi- 
tion. A  brad  is  driven  through  and  filed  to 
a  point  as  the  marker,  by  which  lines  are 
scratched  upon  the  wood.  K  is  a  similar  tool, 
but  more  complete  in  arrangement  The 
head  Ls  held  by  a  side-screw  tapped  into  it, 
and  a  second  screw  at  the  end  is  attached  to 
a  brass  slide,  which  has  one  of  the  points 
firmly  fixed  in  it.  It  can  be  thus  gradually 
drawn  down  and  separated  from  the  other 
point  fixed  in  the  wooden  rod.  This 
is  a  mortise  -  gange  of  best  make, 
generally  of  ebony,  with  brass  fittings, 
and  the  slide  likewise  moves  in  a 
brass  channel,  bevelled  to  fit  it 
The  posts  A  and  B.  having  ha/1  their 
carefully  marked  out  by  the 
square,  are  in  turn  laid  upon  a 
or  block  of  wood,  and  the  mortises  cut  out. 
For  rapid  work  this  is  frequently  done  by 
the  oentrebit,  with  which  a  pari  of  the  staff 
is  quickly  removed,  the  chisel  being  subse- 
quently used  to  clear  out  the  hole  and  square 
up  its  angles.  Tlio  gouge  is  another  tool 
which,  if  of  suitable  size,  will  begin  such 
work  well  and  get  out  the  stuff  more  rapidly 
than  the  chisel.  Always  use  a  mallet— never 
a  hammer,  or  you  will  batter  the  handles  of 
your  tools  terribly,  and  quickly  split  off  large 
portions.  Besides  this,  your  own  fingers 
will  be  safer,  and  you  can  get  on  a  great 
deal  faster.  It  is  usual  to  begin  a  mortise 
about  the  centre,  cutting  out  a  deep  notch, 
which  is  then  expanded  by  cutting  at  each 
end,  if  the  ccntrebit  is  not  used  to  begin 
with.  After  getting  about  half-way  through 
the  stuff,  turn  it  over  and  Is-gin  on  the  other 
side.  Keep  clear  of  the  lines  and  work  well 
within  them.  To  cut  into  them  is  at  once  to 
lose  all  guide  and  to  make  a  badly-fitted 
joint  almost  a  certainty.  Leave  the  parts, 
therefore,  near  the  lines  to  the  last,  and  with 
a  sharp  chisel  pore  away  the  inside  of  the 
hole  until  the  aforesaid  lines  are  just 
visible  all  round  the  edge.  Sharp  chisels, 
remember,  will  alone  make  sharply-de- 
fined and  accurate  tenons  and  mortises. 
The  tenons  are  to  be  marked  in  exactly  the 
same  way,  only,  of  course,  the  cheek-pieces, 
or  outrides,  are  the  portions  to  l>e  removed, 
and  for  this  the  tenon-saw  is  specially  suit- 
able. After  sawing  acro«s  the  stuff  at  the 
end  of  the  cheek-pieces,  they  can  generally 
be  detached  by  splitting  off  and  paring  the 
wood  as  they  are  in  the  direction  of  the  grain. 
But  try  first  of  all  a  thin  slice,  and  see  if  it 
runs  straight ;  for,  if  the  grain  is  at  all 
crook<-d,  the  whole  must  be  cut  away  with 
the  saw  :  the  hand-saw,  not  the  tenon-saw, 
for  all  cuts  in  the  direction  of  thp  grain. 
Here  again,  the  lines  are  to  be  left  on  the 
'  stuff,  and  if  both  have  Iwen  cut  carefully, 
;  the  tenon  will  just  enter  its  mortise  tightly, 
and  fit  it  closely,  without  danger  of  splitting 
it.  Never  rest  satisfied  with  a  partial  fit. 
I  The  two  pieces  may  show  no  gap  when  put 
I  together,  yet  not  half  the  faces  of  the  wood 
may  be  perhaps  in  actual  contact,  and  can- 
not be,  unless  every  surface  is  true  and  quite 
flat.  When  the  main  frame  of  the  wicket 
thus  made  is  put  together,  it  ought  to  be 
not  only  square  at  the  angles,  but  quite  flat, 
i.e.,  out  of  winding.  If  it  is  twisted,  itis 
because  the  pieces  were  not  planed  square 
and  true  before  the  mortises  and  tenons  were 
marked  out.  The  mortises  are  not  glued 
in  outdoor  work,  but   pinned  together, 
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arm  CTPti  in  this  simple  operation 
there  is  n  right  and  u  wrong  way, 
and  with  the  latter,  the-  pin  often 
keeps  the  joint  open,  instead  of  druw- 
mg  it  clow.  Having  put  it  corner  of  the 
vvicket  together,  horo  for  tho  pin  with  a 
1  centre-bit  till  iu  point  just  begins  to 
^rate  the  mortise;  then  <iniw  out  tho 
■  and  oontinuo  the  hole  on  the  other 
side  of  the  mortise,  and  when  nearly  through 
so  that  the  point  begins  to  appear  on  the 
other  aide,  turn  it  over  and  finish  from  the 
latter.  This  will  make  a  nice  clonnly-cnt 
hole  without  ragged  edges  on  either  side. 
Now  take  the  tenon,  which  is  already  marked 
by  the  |K>int  of  the  centre-bit,  and  put  the 
point  just  a  very  little  nearer  the  shoulder  of 
the  tenon  than  the  mark  and  continue  the 
hole  through  it.  When,  now,  the  slightlv- 
tapered  oak  or  ash  pin  is  driven  in,  it  will 
draw  the  tenon  very  closely  into  the  mor- 
tise .rendering  the  joint  very  strong.  If 
the  dimensions  given  here  are  adhered  to,  it 
will  he  found  that  the  upright  slats,  placed 


corners  are  wiped  up,  as  also  the  bottom.  Allround 
the  joint  is  rough,  hut  the  wider  is  at  least  Jin. 
thick,  and  untouched  T»y  the  action  of  the  water. 
This  cistern  was  tennirly  used  for  ruin 


-water, 

l-nl  latterly  for  street-supply  water.  Fig.  2G7  is 
another  eld  bitten  cisterns,  hut  " 


:  Of  circular  aim  ;*« 


r  I 


nail! 


3rn.  apart  and  nailed  on  (with 
which  will  not  quite  come  through),  will 
lenye  lin.  of  the  whole  width  undivided. 
This  odd  inch  must  be  wasted  by  placing 
the  slats  1-oth  wider  ajiart  than  the  specifle<l 
3in.,  or  giving  the  slate  themselves  a  httle 
extra  width.  C,  the  diagonal,  is  an  im- 
portant piece  in  every  mich  structure,  as 
without  it  the  gate  loses  much  of  it*  stiff- 
rrce*.  It  is  nailed  to  A  and  B.  the  sloping 
ends  being  first  accurately  cut  and  fitted ;  the 
slats  are  also  nailed  to  it.  J  £ 

(To  bt 


PRACTICAL  NOTES  ON  PLUMBING.— 
XL  VII.' 

By  r.  J.  DavIKS  H.M  A.S.P.,  4c 
(f.bafi'aW  from  pay,  129.) 
Stays  to  Cisterns. 

LARGE  .^terns-such  as  10ft.  bv  3ft.  and  3ft. 
deep  ;  or  say  one  7ft.  deep  by  3ft.  wide  mid 
.ft.  long- should  have  slays  lltTOM  t},n  width 
ind  oftentimes  neroas  the  ends.  These  stays  are 
nothing  more  than  iron  rods  passed  through  lead 
pipe*,  an  shown  nt  A,  Fig.  2il.'»,  and  screwed  tip 


-  J  the  outside, as  illustrated  at  K  H  in 
the  above  diagram.  When  fixing  the  lead  pipes 
fur  such  rod*.  let  the  ends  of  the  pipes,  just  i-nter 
the  holes  of  the  wo,«l  sides,  and  not  to  hntt 
muutt  the  side,  otherwise  it  will  he  a  troublo- 
*wnc  job  to  get  the  iron  holt  thronim  the  wood- 
work. The  ,.„ds  of  the  load  pipe  should  Is 
-ddered  as  at  I).  I>o  not  wipe  the  l.«d  to  the 
ode  when  tho  rod  is  passed  through,  it  cools  the 


Battened  Cisterns. 

I  have  already  referred  to  the  an<  ient  cis- 
terns, and  now  prt.fs«e  to  give  a  few  line,  upon 
battened  I.  »d  .  isten  -.  [>t  rne.  thi  refon  . 
refer  you  to  Fig.  Jot;.  This  j,  a  drawing  of  a 
Rwd  lead  cistern,  now  4M  years  old.  ami  in  a 
perfect  state  of  preservation.  The  si*e  is  3ft.  2in. 
l^ajg,  2ft.  6in.  wide,  and '.'ft.  deep;  the  bottom, 
iides,  and  ends  are  jin.  thic  k,  with  strengthening 
work  ss  shown  in  font.  On  tho  two  front 
-*juar*»  is  to  ho  seen  the  date,  and  on  the  circle- 
to*  initials  of  the  maker.     Two  of  the  upright 


This  bears  the  date  1332:  it  is  therefore  330  v.ars 

old.  aiid  in  as         ■  btiou  as  on  ihedav  it  was 

This  shap-  tells  a  tale  Ihut  even  in  those 


ilays  plnmbui  knew  ih 
manner  of  construction. 


MV 


Kig.  268  is  a 
.self  in  the 


battened  cistern,  made  by 
v<i-r  lH«n,  for  holding  sulphuric 


r  (  a  .  ?cb 


.'lined 


with 

su  I  .stance  is  Jin. 


great  ntrength  to  the  sides ;  but  notwitlistanding 
this  1  have  IKin.  la  tea,  3ft.  by  lin.  thick, 
suldured  to  the  sides  at  H,  and  frvai  about  K  to  V. 
and  the  ends  from  It  to  M,  to  keep  them  in  their 
proper  shape.  This  cistern  was  mulv  fora  vault, 
where  it  is  uiiposaibte  to  be  got  at,  excepting  just 
'  the  front.    It  UsunphcMsbya  lin.  IJIb.-to-the. 

nl  pipe  rnasin*  through  the  front  at  H,  and 
•i  'm  a  small  feed'  cistern  fixed  some  distance 
ay,  and  level'  with  the  top  of  large  cistern. 
Tho  top  of  the  eastern  is  covered  with  a  I  Jin. 
!  dc  slab,  end  the  brickwork  is  arched  over  cl-iec 
.  the  slab.  K  is  the  outlet  pipo.  Tho  reason 
!  r  flrinir  the  inlet  pipe  at  K  is  to  allow  tho  water 
lo  tall  into  the  cistern  with  force,  in  order  that  it 
•cill  wash  itaeH  ont  whun  the  pipe  K  i<  oism. 
shoold  the  pipsM  burst  with  the  frost  [wliieh  is 
-■•it  very  likely)  or  otherwise,  tho  pips  can  be 
msurcd  or  newly  ftxeni. 

For  tho  method  of  oaaring  these  ci-terns,  refer 
to  Ui«  .<ut*t-li»id  mating.  ( 'hap.  I.  H  iving  tlic 
ittern  af  the  frcnit  or  siihst,  &c.  pn-paie  the 
•and :  hut  let  the  bed  be  much  thicker  thin  is  rc- 
.•ui-l  r  -<h.  I .,  in  onh  r  to  allow  :  i  the  orn  I  - 
ii-  ntal  parts.  Say  the  pattern  is  3ft.  sqiiire :  lay 
*  (nee  downwards  upon  the  sand,  and  «'  il  heat  it 
down  all  on  r,  and  perfectly  level.  Tliis  must  Is? 
■  lone  with  great  care»  in  order  to  tret  the  print 
'rue  and  sharp  withoutanunevensurf.ee.  After 
;h:s.  two  persona  must  Kft  the  print  with  the  four 
id!>  irovided  for  that  piir]H.>si  th.  h  indies 
in'  flvisl  at  the  four  corrvrs  -then  pr<s  .  .si  to  cast 
thoueh  it  wero  sheet  lead,  leaving  the  proper 
distance  between  tho  sand  and  the  strike  fur  the 
sabstaticu  of  the  lead. 

The  heat  method  of  casting  the  ornamental 
1  mmts  of  batten  cisterns  is  as  follows      Take  tho 
i  i«tt.  .      iay  it  s»3ft.  MBjmvitll  Jin.  till,  tsruiikd 
11  •         tlM-  outside  .d  the  pattern,   •  rid  on  llu 
face  side)— let  it  be  smooth  at  the  hock— by  it 
I  :  it  upon  the  table,  face  upwards,  as  at  A  •">,  rig. 
una  i        *^uw  e*^  the  sund  in  suflieicnt.  ipi'iutity  to 
I  stand  Jin.  above  tho  facie  of  the  pattern,  level  the 
'  snnd  with  the  strike  to  the  level  of  the  fillets,  then 
trend  or  otherwise  beat  the  sand  lend  and  smooth 
on  what  is  now  tho  surface  ;  next  tike  what  is 
known  as  a  Wkboard— this  is  the  same  size  as 
'ha  book  of  the  pattern,  hut  this  backboard  must 
mv.  .,  quantity  of  sav  {in.  stuxm-hoh  s,  as  in  tho 
iied  «f  tho  frame-  lay  this  board  flat  upon  the 
levelled  sand,  and  keep  it  firmly  pressed  upon  the 
«iad  ;  now  lift  tho  pattern,  aind,  and  hultboord 
iltogether,  taking  care  not  to  shift  the  luck  hoard 
or  sand  from  tho  pattern.    Now,  the  sand  is  ls> 
i  ween  the  two  lssirds,  turn  the  backboard  to  lav 
lat  upon  the  bed  of  the  frame,  and  carefully  lift 
ip  the  pattern,  when  you  will  have  n  good  print 
from  the  face,  of  tho  pattern  ;  and,  if  cure  has  bean 
iken  in  preparing  the  pattern  with  proper  fillets 
.actable  to  the  substance  of  the  load,  you  need  not. 
igain  touch  the  sand,  more  than  just  the  making 
up  tho  edges  suitable  for  the  lead  to  flow  from  the 
!iead-pan  into  the  mould,  ami  the  surplus  fi^m 
:here  into  the  foot-pin.     lasepare  the  stripe  to 
-uit  the  substance  of  the  hud  nsjuircd.     Tin  or 
ast  the  load  a  little  colder  than  is  required  for 
sheets,  and  as  thoroughly  explained  in  Chapter  I. 


(TtiUtwtt;.r.\i.\ 


thick,  the  angles  arc  all  solidlv  burnt  up,  and  it 
is  about  3ft.  square  and  deep,  with  a  lead  top,  fait 
not  eoldered.  Its  weight  is  Hcwt.  3<,rs.  24lb. 
fig.  2oy  illustrates  a  largo  battened  cistern,  last 
hist  year.  Tho  " 
Tho 


njr.  mj  iuustrati>  r 
and  made  hv  myself 
also  Fig.  268,  is  my 


BULLOCH'S  NEWER  "CONGRESS" 
MICROSCOPE  STAND. 

IN  this  journal,  Nos.  ROt,  p.  aG7,  and  KOfi,  p. 
WfAug.  20  and  Sent.  3,  IH.W),  Hguprsi  of 
cxh  ,  rmcroecopes-binoctt'ar  and  monocular 
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— wore  given.  Sundry  modifications  in  the  i  in- 
struction have  sihoe  been  made,  which  will  1*' 
understood  by  comparing  the  new  figure*  here 
given.  These  modifications  may  bo  dcscrilied 
under  four  headings:  (1)  Increaai-d  strength 
ha*  boon  given  to  the  atlui Jiuu-nt  of  tho  stage  to 
the  limb ;  middle-pieces,  forming  part  01  the 
main  support  of  the  stage,  now  grip  the  limb  on 
both  sides,  and  aid  in  rendering  Die  stage  more 
ripid.  (2)  The  mechanical  motion*  of  the  stain- 
arc  now  controlled  by  milled  head*  on  the  sur- 
face, acting  rati  rely  within  tho  circumference,  to 
that  torn  pit  tt  rotation  can  bo  effected  ;  thi->  system 
of  stage  appears  to  bo  essentially  similar  to 
Wonham's,  Watson's,  and  Tolles',  which  have 
boon  figured  and  described  in  this  journal.  (3 
The  centring  arrangements  of  tho  Ftibstagc  have 
been  altered  •  they  are  now  effected  by  mean*  ef 
ruck  and  screw  movcmontsupplicd  to  the  shouldci- 
piccc  behind  the  suh*tago  ring;  tho  lower  ring, 
ux  formerly,  carries  polarising  uppnrutus,  Ik. 

A  graduation  and  vernier  are  applied  on  the 
slide,  carrying  tho  optical  body  for  recording 
fo<2il  distances,  Ac. 


■  For  the  use  of  this  woodrut  »r  hnfo  to  thnnk  Ui» 
<-<l)lur  uf  Hit-  /cu/waTof  the  Jtajai  aUcroscoiaial  JxRiciy. 


SIR  T.  PARKYNS'  STEAM 
TRICYCLE. 

SINCE  llio  memorable  judgment  which  de- 
cided that  a  steam  tricycle  came  within  the 
provisions  of  the  .V  t  i  .  loting  to  the  passage  of 
traction  engines  along  the  high  raid,  wo  have 
heard  but  little  as  to  (he  progress  made  with  Sir 
TtlUO,  rarkynn'  device.  The  patentee,  however, 
while  endeavouring  to  remove  tho  legal  obstruc- 
tion  t<>  the  introduction  of  a  tricycle  pro]iclled 
by  steam,  has  been  engaged  in  improving  his 
machine,  and  in  its  latest  form  it  is  a  stcum 
tricycle  pure  and  simple,  capable  of  running  at  a 
rate  of  about  twelve  mile*  an  hour.  Tho  original 
nun  hine  run  at  between  seven  and  nine  miles  an 
hew,  and  had  gear  fitted  for  working  it  by  tho 
feet,  either  separately  or  in  conjunction  with  the 
steam  engine.  The  foot  gear  was  also  necessary 
'or  starting  the  iiuichino.  Tho  invention  consists 
realty  in  the  design  of  the  boiler  and  the  general 
arrangement  of  the  propelling  power ;  but  in 
connetlion  witJi  that  several  other  improve- 
ments art'  patented.  The  machinery  is  cs|>cciiilly 
applicable  to  any  of  the  ordinary  forma  of  tri- 
cycle, but  is  equally  available  for  use  on  all  kinds 
of  velocipedes.    The  patentee  prefers  to  alter 


and  enlarge  the  framework  of  tho  ordinary  hsck- 
stccred  tricycle  by  placing  the  hind-wheel  a 
littlo  further  to  the  roar,  and  in  the  space 
between  the  seat  of  the  rider  and  the  hind  wheel 
ho  plan's  a  tububir  boiler  for  the  purpose  of 
generating  steam  for  driving  the  steam-engine. 
This  boiler  ix  adapted  for  burning  liquid  fuel, 
such  as  jiuraihn,  rock  oil,  or  other  volatile  and 
inflammable  oils,  methylated  or  other  spirits,  in 
tho  following  manner  : — On  or  near  the  boiler  is 
n  tank  containing  the  liquid  fuel,  from  tho 
bottom  of  which  tank  a  pipe  is  carried  under- 
neath tho  boiler.  This  pipe  passes  along  tho 
bottom  of  tho  boiler,  and  is  then  bent  back  in 
a  3  shape,  and  closed  at  the  end.  The  top  tide 
of  tho  lower  half  of  tho  3  tube  is  perforated 
with  small  holes  to  allow  of  the  escape  of  the 
gases  which  arc  generated  in  the  upper  half  of 
tho  tube  by  the  heat  of  the  burning  liauid 
fuel  and  gases  escaping  through  thu  {lerforation* 
in  tho  lower  half.  A  tap  on  the  pipe  near  to  the 
liquid  fuel  tank  regulate*  tho  flow  of  the  liauid. 
In  some  eases  thu  liquid  fuel  is  volatilised  by 
placing  a  small  burner  under  the  tank  instead  of 
using  the  3  tubs,  and  the  inflammable  gases 
are  conducted  to  tho  burners.  The  steam  from 
tho  boiler  is  expanded  in  ono  or  more  steam 
cylinders,  tho  piston  rod.*  of  which  are  connected 
to  the  driving  axle  by  means  of  gearing  or  straps. 
A  surface  condenser  composed  of  small  thin  tubes 
is  also  cmployid. 

In  the  annexed  engravings  Fig.  1  shows  tie- 
arrangements  as  applicable  to  n  front-stoerer 
with  foot-gear,  tho  engine  Wing  of  the  hori- 
zontal type  with  two  cvlindors.  In  the  back- 
steered  tricvclea  tho  boiler  and  condenser  an* 
carried  nearly  underneath  the  seat,  with  the  fuel 
tank  forming  thu  buck,  and  the  engine  oscillating 
at  tho  loft-hand  side,  connected  by  spnr-gouring 
to  the  driving  axle.  In  tricycles  of  the  Coventry 
liotary  pattern  (i.e.,  one  Urge  wheel  at  one  side, 
and  two  smaller  ones  at  tho  other  running  in  ono 
track},  the  boiler  and  condenser  are  conveniently 
carried  on  the  frame,  with  the  fuel  tunk  immedi- 
ately beneath  the  seat.  Kither  horizontal  or 
oscillating  engines)  may  bo  used,  or  a  form  of 
rotary  engine,  somewhat  resembling  tho  throe- 
cylinder  type.  Tho  illustration,  Fig.  1,  shows 
fbe  various  parts  dourly,  but  is  not  given  as  an 
intimation  that  it  is  tho  best  form  to  which  the 
steam-engine  can  be  applied. 

Tho  engines  are  connected  to  the  driving-axle 
either  by  spur-gearing  or  chain  und  wheels,  tbe 
latter  being  shown  in  Fig.  1,  where  It  ii>  tin- 
boiler,  C  condenser  and  water  tank,  while  F  is 
the  fuel  tank.  The  boiler  is  represented  in  Figs. 
2,  3,  4,  which  are  respectively  end  view,  longi- 
tudinal, and  transverse  aretiiin  (or  plan).  Tho 
hollow  metal  casing  seen  in  Figs.  2  and  3  is  con  • 
nected  by  horizontal  crosspicces  of  cast-metal  A 

g?rforated  on  both  sides  to  receive  the  bent  tubes 
.  These  tubes,  when  inserted  into  the  holes  on 
ono  side  or  the  crosspiocea,  are  fixed  by  being 
expanded,  and  the  holes  on  the  other  side  arc 
then  closed  by  screw-plugs  as  shown.  At  I)  I) 
are  holes  for  attaching  a  water-gauge,  and  E  is 
the  hole  for  attaching  tho  inlet  from  the  pump  to 
the  boiler. 

F  F  are  lugs  to  which  is  attached  an  outer 
sheet-iron  casing  to  inclose  the  boiler,  and  so 
keep  in  the  bout.  (>  is  the  steam  outlet  at  the  top 
of  the  boiler,  on  which  may  be  fixed  A  steam  - 
gauge,  safety  -  valve,  and  steam  regulating- 
alvu  ;  H  is  the  inlct-pi]>c  for  tho  liquid  fuel 
from  fuel  tank  or  reservoir  to  tho  burner:  I  is 
the  retort  through  which  the  liquid  fuel  passes, 
and  in  which  it  becomes  volatilised  or  converted 
into  inflammable  gas,  in  which  form  it  is  con- 
veyed to  and  burned  in  the  burner  K.  which 
consists  of  a  tube  perforated  with  a  number  of 
small  holes  through  which  tho  gas  passes  and  is 
burned,  and  flames  from  which  impinge  upon 
tho  water  tubus  and  also  the  gas-retort  I,  tous 
keeping  up  the  supply  of  gas  for  the  burner. 
The  mode  in  which  the  burner  is  lighted  is  as 
follows: — A  small  portion  of  spirit  or  liquid  fuel 
is  burned  under  the  retort,  which,  becoming  hot. 
volatilises  or  converts  into  inflammable  gas  the 
liquid  fuul  in  the  retort,  which,  flowing  into  thr 
tmrner,  may  then  be  ignited.  In  some  cases  the 
condenser  is  carried  on  the  top  of  the  boiler,  and 
in  its  simple  form  consists  of  a  water-tank  with 
tubes  to  condense  the  steam.  The  device  it  will 
Iw  soon  thus  avoids  the  nuisances  of  escaping 
steam  and  smoke :  and  with  rotary  engines, 
similar  to  the  Hodson  type,  revolving  at  a  high 
velocity,  sufficient  power  will  doubtless  be  ob- 
tained from  a  minimum  weight  of  engine  V> 
overcome  the  friction  of  the  necessary  gearing 
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and  leave  a  surplus  t<»  pro|*l  the  machine  at  the 
1  aimed  at.  A  velocipede  with  u  oft.  wheel 
;  make  in  muml  numbers  1100  revolution  to 
■  a  mile,  and  if  that  i*  to  I«e  accomplished  in 
minute*  tho  wheel  must  revolve  about  GO 
timoa  in  a  minute.  As  it  is  impossible  to  inrrv 
an  engine  of  heavy  weight,  n  motor  running  at 
high  speed  must  \w  used,  and  the  power  be 
t  ran  emitted  frtiin  this  rranksh  rft  of  the  engine  to 
the  driving-axle  by  means  of  gearing. 


WIMSHURST'S    INDUCTION  ELEC- 
TRICAL MACHINE. 

ALTHOUGH  the  development  of  theelectro- 
phoroua  ha*  proceeded  (teadily  with  the 
advance  of  electrical  knowledge,  it  haa  scarcely 
kept  pace  with  tho  development  of  machines  for 


the  pn«cnt  century  ;  but  although  several 
designs  lu,l  Ix-cn  brought  forwurd  it  waa  not 
until  Herr  Holt/  introduced  hid  well-known 
DMCfaine  in  lHOa  that  mueh  attention  was  devoted 
to  the  subject.  The  Holts  machine  and  it*  rari- 
ties |,  !•..;.  v.  I  XXIII  ,  p.  so.  Vol.  XXV 
p.  179,  Vol.  XXXIII.)  are  nil  difficult  to  make 
:«nd  troublesome  whi  n  made,  for  in  a  moist  "Lite 
of  the  atmosphere  it  is  only  by  a  great  deal  of 
labour  they  can  be  mndu  to  work  at  all.  The 
licrtsch  machine,  which  consists  of  nn  elxmito 
disc  revolved  in  front  of  an  electrified  piece  of 
the  same  mat«  rial,  is  in  that  respect  an  improve- 
ment on  the  HulU,  but  it  ia  leaa  powerful. 
Carre'*  dicl<rt rival  machine  is  a  combination  of 
the  older  and  newer  forms,  an  clionito  disc 
revolving  to  the  extent  of  about  one-third  of  it* 
surface  in  front  of  a  glaas  disc  provided  with  fric- 
liun  rubbers  ami  turning  in  the  opposite  direction 


I  roducing  current,  at  all  event*  in  recent  year*. 
Wshsvo,  however,  had  an  opportunity  of  ex- 
amining an  electrottatic  induction  machine  which 
ii  certainly  much  in  advance  of  anything  of  the 
kind  previously  known.  The  method  of  de- 
veloping electricity  by  the  inductive  action  of 
•  body  previously  electrified  was  known  and 
njilwsn  previous  to   the  commencement  of 


(p.  I  11,  Vol.  XXX.}  To  obtain  successful  results 
with  these  machini-M,  a  comparatively  high  speed 
is  necessary,  and,  with  the  exception  of  Carre'*, 
a  damp  atmosphere  is  productive  of  a  great  deal 
of  vexation  to  tho  experimenter.  The  Voss 
machine,  the  latest  invention  of  the  kind  that  is 
well-known,  which  wa»  illustrated  and  described 
on  p.  33d,  Vol.  XXXIII.,  ha*  the  reputation  of 


U'ing  indiffci  rnt  to  the  state  of  the  atmosphere, 
but  it*  power  is  limit.  .1  by  iho  difficulty  of 
multiplying  the  number  of  plati  ».    Mr.  James 
Wimshurst,  a  member  of  the  consultative  staff  of 
the  Rourd  of  Trade,  haa  recently  inlrodiifcd  a 
machine  whieh  jsisscsscs  all  tho  power  of  the 
Holt/,  if  not  more,  with  tho  great  advantage 
that  it  is  j.no  ticallv  inditteient  to  the  state  of  the 
atmosphere  ;  and  further,  can  be  made  at  a  rom- 
|«irativcly  small  cc*t.    It*  inventor  is  ono  of  the 
gentlemen  amateurs  who  have  done  so  much  to 
advance  science,  and  the  timo  i*  not  far  distant 
when  the  name  of  Wine-hurst  will  bo  us  widely 
known  astlutof  Holt/.  A  few  machines  on  his  plan 
have  been  already  made  by  Messrs.  Putcrson  and 
CooisT.nl  Little  Dritain;  but  th.it  construct.d 
by  himself  is  probably  the  most  powerful  elec- 
trostatic induction  machine  in  existence.  It  con- 
sists of  11  eircular  plates  of  common  window- 
glass,  32in.  in  diameter,  which  run  between  24 
strips  of  similar  glass,  supported  in  such  •  man- 
ner that  the  discs  rotate  freely  betwrs>n  them. 
Twelve  of  thi'  glu.ss  strips  rest  on  bearers  at  the 
tsittom  line  of  the  discs,  and  the  other  twclvo  arc 
supporbsl  a  little  above  the  centres,  leaving  room 
for  tho  passage  of  the  spindle  on  which  tho  disea 
are  mounted.    There  is  thus  little  frii-tion  of  a 
mechanical  nature,  except  that  of  the  spindle  and 
the  paper  armatures  on  each  side.    It  is  in  con- 
nection with  these  armatures  that  the  groat  merit 
of  Mr.  VVimshurst's  invention  is  found.    In  the 
machines  mudu  up  of  many  plates  different  pokt- 
ritica  exist  in  the  armatures  on  tho  sumo  side, 
MM  (hero  is  consequently  great  loss  of  effect 
from  neutralisation  ;  but  Mr.  Wimshurst  pre- 
vents that  by  conntxting  all  the  armature*  on  one 
side  by  a  copper  wire,  which  is  led  to  a  conductor, 
and  thus  forms  a  handy  means  of  imparting  the 
initial  charge  to  the  machine— a  small  spark 
sulfii  ing  for  the  purpose,  when  tho  machine  is 
properly  insulated.    At  a  lompuratively  slow 
s]ss:d  the  large  tax  bine  wc  saw  gave  dense 
bundles  of  *|«rk  discharge  in  the  open  air  be- 
tween terminal-  sijurati  d  by  Tin.  and  mor<  ,  and 
when  small  condensers  were  hung  on  tho  ter- 
minals tho  sharp  cracks  of  tho  discharge  pro- 
disced  an  almost  deafening  noise.    Turning  the. 
large  wheel  of  the    winch  at  a  slow  rate, 
the  machine  guve   from   four  to  five  sparks 
of   three    inches    in    length    for   each  revo- 
lution, the  line  of  fire  being  solid  and  appa- 
rently continuous.    Such  an  experiment  is  suffi- 
cient evidence  of  the  power  of  the  machine,  which 
is  a  decided  advance,  and  one  upon  which  Mr. 
Wimshurst,  the  inventor,  is  to  bo  congratulated. 
It  is  not  the  least  merit  of  the  machine  that  anv 
ingenious  amateur  can  construct  ono  for  himself 
.'it  iivcry  moderate  outlay  ,  and  as  soon  us  it  become* 
known  it  will  find  an  important  place  in  all  the 
physical  laboratories  of  the  world,  at  any  rate, 
in  i  lima'i  s  where  ,t  Auup  atmosphere  renders  tin 
Holtz  mat  hint;  almost  useless.    The  illustration 
annexed,  for  loan  of  which  wo  an;  indebted  to 
Messrs.  Putcrson  and  Cooper,  shows  an  ordinary 
plate  machine  added,  for  the  purpose  of  charging 
the  induction  machine;  but,  as  wo  hare  said, 
a  simple  spark  is  all  that  is  needed. 


ELECTRICAL    ACCUMULATORS,  OR 
SECONDARY  BATTERIES ' 

By.Pnor.  Quia  Lodge,  D.So. 

{CeuliHiud  from  pnyt  131.) 

TT  is  now  timo  to  consider  the  action  of  ordinarily 
_|_  coated  lead  [dates.  Sulphuric  acid  acta  upon 
most  salts  and  oxides  of  lead,  decomposing  them 
and  forming  plumbic  sulphate.  The  peroxide 
escais's  this  action,  but  both  the  protoxide  and 
minium  are  rapidly  acted  on  when  immersed  in 
dilute  sulphuric  acid,  without  evolution  of  gas,  but 
with  some  generation  of  heat.  The  action  for 
litharge  is  simply, 

rbo  +  U.SO,  -  Pbso,  +  njo ; 

iut,  a*  litharge  has  eominonly  absorbed  some 
arbonic  acid  from  the  air,  a  few  bubbles  of  CO,  are 
ommonly  evolved  at  the  some  time ;  no  other 
action  is  perceived,  and  the  colour  of  the  powder 
hardly  changes,  though  it  does  become  a  shaite 
lighter.  The  reaction  for  minium  is  not  quite  so 
simple— it  is  this, 

rbrO.  +  JH.S0.  »  iPbSO,  +  PbO,  +  2H.0. 

No  adulteration  of  carbonate  is  comomnly  met 
with  in  minium,  and  accordingly  no  go*  is 
evolved,  but  tho  formation  of  black  peroxide 
make's  itself  manifest  by  a  rapid  darkening  of  the 
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quantity  of  free  sulphuric  add  present  in  the  liquid 
in  din.  utd  if  ph  :.•  •,  of  powder  i*  put  into 

the  dilute  acid,  it  will  in  time  get  reduced  to  plain 
water  with  no  i*our  tssto.  A  cell  containing  an 
excess  of  oxide  of  lead,  and  allowed  t<«  stand  romc 
tine  with  the  acid  in  before  charging,  cannot  there- 
fore 1-  ex  j.  i  -t-d  to  conduct  the  chaigiiig  current 
properly.  WI.ro,  however,  oxulc  uf  lead  -and 
especially  »njinm^  —  in  packed  j -ri.tr  %  Lightly 
together,  it  would  he  a  very  long  time  before  it* 
iatoriur  iurt»  pet  acted  upon  much ;  for  though,  no 
.doubt,  the  arid  iloe*  soak  all  through  it,  yet  a*  it  in  a 
■rarjr  clogging  substance,  then  will  \f  scarcely  any 
cumulation  or  renewal  of  the  acid  in  it*  interior. 
The  coating*  "f  an  ordinary  unformed  Faure  cell 
will,  therefore,  consut  of  n  large  amount  of  unal- 
tered inbrium 
mixture  of 
occurring 


edge*. 

To  such  n  cell  tot  u  charging  current  In  applied, 
and  consider  first  what  happen*  at  the  +  plate.  If 
the  electromotive  farce  available  be  not  as  high  a* 
two  volt-*,  n  clogging  crust  of  hydnitod  protoxide  or 
of  sulphate  i.i  fumed  -mv  page  131  ;  but  H!  the 
electromotive  foree  applied  it.  abont  three  volts,  the 


together  with  a  perfectly  intimate 
ruxi*.   and  sulphate,    the  latter 
at  the  outer  face  aud 


nf  the 


af  I'M),  is  at  one* 


or  puce-coloured  coat 

FblUO,  +  O  =  PbO.  +H.O, 

While  some  metallic  lead  is  also  acted  on  ami 
apparently  prrixidiacd  direct 

A*  soon  aa  a  cosnpMc  thin  coat  of  conducting 
peroxide  ha*  l*en  (vravd,  the  oxygen  is  hbvnited 
at  its  surface,  and  ta  no  longer  able  to  reach  tile 
lead  beneath  it,  axrept  in  amall  quaatitie*.  It 
therefore  is  ready  to  oxidise  anything  it  find*  to 
hand,  anil  a  good  anal  of  it  in  all  probability 
oxidise*  the  Pb,Oi  direct  into  31'U  l, ,  some  morn 
act*  upon  the  sulphate  of  |,-.ul  prceigit,  witii  the 
help  of  a  in  >1<h  ule  of  water  thtu : 

PbSO,  r  HrO  +  O  =  PbO,  4  rV*0, 

reproducing  the  •ulpiinric  acid  which  was  absorbed 
from  the  solution  while  the  ceil  was  st.indiiic  idle  ; 
while  another  portion  iaupt  to  <-  mbi  w  simply  with 
itself,  and  to  n«e>  as  git*.  The  quantity  of  oxygen 
which  e.-ta;  •■•<  under  the  laat  head  depend*  very 
greatly  upon  the  intensity  of  the  current -that  is.  oil 
the  strength  thcciu-reul  d»«d.d  by  the  area  of  the 
l»at-  -ami  by  koepiag  the  current  weak  it  may  he 
reduced  to  11  uunimarn.  At  the  name  time  a  slight 
.  of  gu*  is  nut  of  very  great  moment,  aud  it 


now  a  itM'tu!  purpose  in  pruuioting  circulation  in, 
^.hen.foK.unif^,of,th:linui; 


if,  the  liquid. 

I  incline  to  think  it  moil  probable  that  the  direct 
oxidation  of  Ph.  or  PbO,  or  Fb.<0«,  into  PbO,,  is 
not  iktI'  i  ii." I  until  the  oxygen  ha»  united  with 
itself  into  ocene .  for  I  hare  always  found  that  a 
visible  lay.  i  of  oxygen  hubblea  i*  neooaaary  before 
any  peroxide  make*  it*  appearance,  and  that 
directly  any  visible  go*  up|»  i»ra  come  peroxide  is 
Blatantly  formed. 

I  have  made  apecial  experiment  to  find  out 
whether  peroxide  of  lead  r-.-juirea  for  it»  formation 
an  iutenaity  of  current  above  aome  i<articular  limit ; 
but  I  find  that  an  excnodingly  weal  curruut  i*  >.till 
able  to  fnmi  peroxide,  thougti,  of  .ourv,  with 
extreme  alowneaa.  Hot  its  presence  U  unmia- 
takable,  fr.>m  the  violent  eiwivy  of  the  return 
current  a-  lni)f  a*  tho  |»n>xide  hut*.  Theatreugth 
of  curretit  u^ed  in  charging  waa  about  a  nulli- 
ampere;  the  |4atea  were  clean  bright  lead  in  dilute 
sulphuric  acid,  ami  oach  plate  exjnw^l  an  area  of 
alxiut  lo  Ft.^u.in)  centimetre*.  Tlie  current  was 
driven  by  two  Grave*,  and  it  strength  was  brought 
i  by  a'i.ung  iwaiahsnee,  not  by  dimhuahing  the 
rive  fntea.  This  we  know  is  essential 
jur-xide  i*  to  l»  fonned.  The  coat  so 
limited  colour  of  thin  plate*,  and  in  about 
twenty  mi  w '.tea  its  colour  waa  a  grecniah  yellow. 

Bcginni;^  then  at  the  aurfaCDof  the  +  plate,  and 
spreading  out  gradually  tlu-ough  the  mass  of  stuff 
with  whiuh  is  coated,  there  grows  a  dunce  lorma- 
tion  of  coii'i  F  tiug  poroxidu  of  hiad.  It  i*  mainly 
at  the  fror.t  a tul  advancing  surface  of  tliia  fonuation 
that  gas  t*  1.1.  rated  aaa  futhcr  |a-roxide  fonmxl. 
But  toe  poioxido,  though  iroisduetittg,  is  alightly 
IKiroo*,  and  i>  ii  rtain  amount  of  oxygen  U  being 
liberated  pr>  tty  well  all  through  it,  an  that,  if  a 
cavity  of  ui:.i!t"rod  minium  should  happen  to  be 
left,  it  is  not  altogether,  though  it  b  very  nearly, 
protectod  from  peroxidunng  action.  The  minium 
in  suoli  a  mutts  would  prolaiMy,  bowaver,  aoaroely 
be  touche-1  until  the  outer  iiortsomi  hud  all  been 
acted  on ;  Init  a*  soon  aa  this  has  occurred,  and 
there,  ie  nothing  more  outside  to  uhnorb  the  oxygen, 
tliOB  the  op;».  ^tion  rleetn/wotive  force  i.i  so  much 
higher  tie  r.  than  it  u  where  there  is  atdl  aa 
absorbent  !' -ft.  that  a  good  deal  of  the  current  may 
be  diverted  to  the  enclosed  ravltir*,  in  Hjiite  of  the 
extra  rruu<tau> »  offered  by  the  |iortrus  substance  in 
which  they  are  buried. 

Now  consider  what  U  hapi*'ntng  at  the  -pbte. 
Tne  nascent  hyilrogwn  Ulcerated  by  the  charging  cur- 
rent agaiiwt  iii  auriace  first  reduce*  the  slight  ooat 
of  rust  on  it, 


alloyed  more  or  lesa  witli  hydrogen  gas.  More 
hydrogen,  being  liberated  ugain&t  this  surface,  will 
either  combine  with  it*clf  and  iucsjic  a*  go*,  or  will 
act  on  ami  reduce  whatever  oxidistnl  substance*  are 
in  intimate  contact  with  the  load  plate.  If  the 
current  is  too  intense,  *t>tne  pa*  will  certainly  be 
evolved,  hut  it  takes  a  much  stronger  current  to 
liberate  free  hydrogen  from  coated  plate*  than  it 
doc*  to  liberate  free  oxygen.  Thorp  is,  in  fact, 
always  a  slight  rjMra]Ht  of  oxrgen,  whereas  it  is  «a*y 
to  absorb  every  trace  of  hydrogen.  The  PbiO| 
thus  gets  reduced,  first,  no  "doubt,  to  PbO.  then 
prolobly  to  the  sub-oxide  I'll,  O,  and  finally  U> 
metallic  lead.  A  growth  of  metallic  lead,  therefore, 
begins  at  the  surface  of  the  —  plate,  and  spreads 
gradually  out  through  the  moss  of  oxide  which  coat* 
it. 

When  lead  is  deposited  in  this  wayjTeom  <i  »olut  MM, 
as,  for  instance,  from  the  acetate,  it  grows  in  a 
fantastic  crystalline,  or  "  true."  form,  but  when  it 
is  fonned,  aa  above,  from  an  insoluble  and  closely 
packed  powder,  it  fonned  a  dense,  coherent,  though 
certainly  porous,  cuke. 

Thia  u  not  the  whole  of  the  mutter,  however,  for 
tho  coating  consisted  of  some  PbO,  anil  PhSOt, 
formed  while  standing  in  the  acid,  in  addition  to 
unaltered  minium.  The  growth  of  metallic  lead 
must  sooner  or  later  spread  into  district*  occupied 
almost  wholly  by  thi-sc  subxtunrc*,  ami  the  hydrogen 
will  1*9  liberated  in  contact  with  them.  Now  the 
peroxide  offers  no  difficulty :  it  will  naturally  lie 
nxlucwl  step  by  step  down  tn  metallic  lead; 
there  is  some  unocrtaintv  with  regard  to  the  sul- 
phate. It  is  certainly  rf\jkc>tlt  to  reduce  the  sulphat 
of  lend  by  the  action  of  nascent  hydrogen,  and  if  it 
exists  in  even  small  lump*  it  usually  escapes  action 
altogether.  When,  however,  as  in  the  present  case, 
it  i*  so  intimately  mixed  with  other  substance* 
which  have  beeu  already  reduced,  that  every  atom 
of  it,  one  may  say,  is  in  contact  with  a  hydrogen 
generating  surface,  it  is  pretty  certain  that  it  doe* 
become  reduced,  with  the  re -formation  of  the 
free  sulphuric  acid  which  liail  been  absorbed. 

We  nhsrrve,  therefore,  that  during  the  operation 
of  charging  the  cell,  sulphuric  acid  is  being  gener- 
ated at  both  the  plate*,  so  that  ultimately  the  full 
strength  of  the  eolation  is  exactly  restored ;  in  fact 
it  is  a  trite  stranger  than  it  was,  by  mum  of  the 
absorption  and  evolution  of  the  elements  of  water 
at  the  two  plates.  If  the  plates  have  i-.-n 
originally  cstbil  with  a  mixture  of  minium  ami 
sulphate  of  lead,  mixed  together  with  the  intimacy 
of  firework  composition,  fresh  sulphuric  acid  is 
pTixluiml  inside  the  outings  at  the  expense  nf  the 
sulphate,  in  addition  to  that  whirh  had  lieeu 
alnorbed  on  standing.  The  effect  of  this  is  usually 
t"  whiten,  and  sometimes  to  destroy,  the  cloth  in 
which  the  eomjsiaition  is  wrapped. 

Tho  sulphuric  acid  in  any  cane  produced  or  repro- 
duced during  the  process  of  charging,  is  apt  to  sink 
toward*  the  bottom  of  the  cell  by  reason  of  it* 
weight;  and,  esiaidally  if  there  lift*  been  no 
evolution  of  gas  or  thermal  or  other  convective  dis- 
turbance, it  will  lie  found  that  the  solution  near  the 
ls.tti.ni  of  a  nearly  charged  cell  is  distinctly  more 
acid  than  that  near  the  top.  The  lower  portion  of 
the  cell,  therefore,  conducts  the  current  better  than 
the  upper  portion,  and  ucconlingly  it  is  common  tn 
find  the  bottom  of  the  plate*  most  actud  on,  and  I 
have  seen  the  com  position  there  fully  pel-oxidised 
and  reduced  respactively,  while  that  near  the  top 
waa  as  yet  barely  touched. 

In  on  ideally'  perfect  operation,  however,  the 
charging  should  proceed  with 
I  *-gt nuiug  at  the  surface  of 
gradually  spreading  outwards  a*  a  steadily 
cing  plane  layer,  until  the  free  surfa* 
for  m  such  u  proreo*  the  maximum  of  gas  would  be 
usefully  ahsorl^d.  and  the  opposition  electromotive 
orce  would  be  kept  down  as  low  aa  possible  all  the 
'■  next  to  impossible  to  secure  this 
by  the  layer  of  .  ipemtion ;  for 


reduced  lead  is  liretty  sure  to  be  completed  first  at 
the  edges  and  thence  to  spread  over  the  front  face, 
protecting  the  middle  portion*. 

Finally,  the  liquid  must  not  be  allowed  to  tieeoroe 
tagnaut  and  of  different  densities.  A  fairly 
powerful  charging  current,  by  the  beat  it  generates 
iuuI  tho  gas  it  evolves,  automatically  secures  the 
uniformity  of  the  liquid  ;  though  this  can  hardly  be 
considered  an  economical  mode  of  stirring.  I  am 
by  no  means  sun-  that  the  plates  would  not  do 
better  if  ••  formed"  in  a  large  electro-plating  sort 
of  tank,  and  afterwards  inserted  in  their  separate 
cells  for  use.  When  cells  come  to  be  made  <m  a 
large,  stationary,  gasomctcr-like  scab.,  various 
improvements  may  be  introduced  in  the  directions 
1  am  indicating,  which  in  the  amall  portable  i 
now  constructed  are  scarcely  practicable. 
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tho  tendency  to  concentration  of  acid  at  the  Imttom 
of  the  cell,  which  tendency  may  be  counteracted  by 
agitation,  the  lever  is  very  apt  to  protrude  itsetf 
capriciously  in  one  or  more  places ;  and  wherever 
such  a  pmtuboraoeo  occurs  it  is  sure  to  increase, 
because  of  the  diminished  dsrtanee  between  the 
conducting  surfaces  ;  so  that  a  boil  growth  of 
metallic  lend,  or  of  peroxide,  is  often  found  to  have 
penetrated  through  the  composition  and  to  have 
reached  the  tree  surface,  where  it  begins  to  spread 
out,  screening  off  u  quantity  of  unaltered  substance 
behind  it.  'Flie  oxide  so  screened  can  ultimately  be 
acted  upon,  because  the  screeu  is  more  or  "less 
porous,  but  it  is  a  alow  am)  wasteful  process  ;  it 
takes  a  pretty  high  electromotive  force,  and  a  good 
deal  of  gaa  is  being  uselessly  evolved  from  the 
already  completed  portions  while  it  is  going  on. 

In  order  to  diminish  the  chances  of  this  local 
inequality  of  action,  the  thickness  of  the  compo- 
sition, and  distance  between  the  plates,  ought  to  be 
very  uniform,  so  that  there  be  no  thin  places  to 
offer  less  resistance  to  the  current  than  others. 
Again,  the  edges  of  the  plates  ought  in  some  way 
to  be  protected  ;  for  it  is  w  ell  known  in  electrolysis 
that  the  amount  of 
is 


the  edges  of  a  plate  |  1H00 
rtioii 
of  the 


TERCENTENARY 
8TYLE. 

ON  the  loth  of  this  month  three  centuries  had 
elapsed  since  the  first  adoption  of  New  Style. 
As  the  true  year  does  not  contain  an  exact  number 
of  days,  the  object  of  the  Calendar  is  to  let  the  frac- 
tions acoujuukite,  and  throw  in  a  whole  day  atsnch 
times  as  will  make  tho  average  leugth  of  the  civil 
year  sufficiently  accurate  for  practical  purposes. 
The  device  of  Old  style,  by  which  one  day  wa* 
added  every  fourth  year,  made  the  average  year 
too  long.    As  the  civil  year  thu»  outstretched'  the 
true  year,  datus  got  out  of  haiTuouy  with  those 
relative  positions  of  the  earth  and  sun  with  which 
they  were  expected  to  be  synchronous.    The  i 
equinox,  which  in  tin:  fourth  century  had  I 
on  the  21st  of  March,  was  found  in  the  i 
century  to  be  on  the  11th.    The  problem  to  be 
solved  by  New  Style  was  to  correct  this  error  of 
excess.    Two  points  had  therefore  to  be  arranged. 
First,  ten  days  had  tn  he  dropped  from  the  year; 
and,  secondly,  such  a  plan  hud  tu  be  adopted  as  would 
cffcctiuilly  prevent  the  Calendar  from  again  fall- 
ing behind.    The  clock  of  time  had  not  only  to  be 
set,  but  had  to  bo  en  regulated  as  to  go  right  in 
future.    There  was,  indeed,  no  such  glaring  du- 
crvpancy  as  on  the  introduction  of  Old  Style  itself, 
when  a  *'  year  of  confusion  "  of  44>  day* bad  been 
necessary  Ufore  even  a  fair  start  could  be  made. 
On  the  contrary,  when  New  Style  was  introduced 
in  1.W2,  the  error  of  excess  had  to  Is?  corrected  b^ 
making  that  year  contain  Only  305  instead  of  36o 
days.    Various  endeavours  bail  been  made  before 
I5S2  to  refonu  the  Calendar.    Gregory  XIII.,  who 
had  drawn  attention  to  the  subject  in  1577,  was 
able,  on  the  itth  nf  February,  I.VS1,  to  promulgate 
the  Calendar  of  New  Stylu",  since  known  by  his 
name.    He  ordained  that  the  day  following  the  tth 
of  October,  ISM,  should  be  known  a*  the  lath. 
And  instead  of  having  every  fourth  year  without 
exception  as  hisuxtile  or  Imp  year,  he  enjoined 
that  those  years  of  which  the  number  was  divisible 
by  100,  but  not  by  ■UIO,  should  tic  treated  merely 
a*    common    years.     Thus,    instead    of  having 
a  hundred  bisextilos  in  400  years,  Gregory  had 
only  ninety-seven.    On  the  timt  Friday  momiug 
of  October,  the  folks  at   Rome,  in  Simin,  and 
Portugal,  and  all  places  that  at  ouee  atlntitrd  the 
I  to  man  example,  found  that  although  they  had 
gone  to  bed  on  Thursday  night,  the  tth  of  October, 
they  had  risen  uu  the  loth,  which  became  the  first 
day  of  New  Style !    Its  centenary  in  16H2  fell  ou 
Thursday,  and  "its  bicentenary  in  1784  on  Tuesday. 
This  year  it*  tercentenary  has  fallen  on  Sunday. 
In  another  hundred  years  it  will  return  to  Friday, 
its  original  day  of  the  week.    This  period  of  four 
hundred  years  is  the  grand  cycle  in  New  Style, 
after  which  the  year  of  the  century,  the  day  of  "the 
mouth,  aud  the  day  of  the  week  reeur  together. 
Instead  of  the  Gregorian  plan  of  hnviag  ninety- 
seven  bueatilc*  in  4s*»  years,  it  ha*  been  suggested 
that  it  would  have  been  better  to  have  had  eight 
bisextilea  in  33  years,  thirty-one  in         or  even 
seventy  in  288.    These  method*  would  have  given 
a  closer  approximation  to  the  true  veajr,  but  would 
not  have  been  so  easily  available  for  popular  use. 
The  refinement  on  theGregoraui  Calendar  proposed 
by  tkr  John  Uursehal.  by  which  the  year*  of  which 
the  number  is  divisible  by  4.U00  are  reckoned  as 
common  years,  is  so  much  out  of  practical  reach 
that  farther  reference  may  be  excused,  not  only  to 
it,  but  also  to  a  somewhat  similar  suggestion  by 
Lalande. 

When  the  New  Style  was  introduced  in  1 582,  the 
difference  of  style*  was  ten  days.  This  continued 
tdl  1700,  which  in  New  Style  wa*  taken  merely  a* 
a  common  year,  and  the  divergence  between  the 
styles  thus  increased  to  eleven  days.  The  ilifferenco 
of  eleven  day*  in  the  eighteenth  century  is  referred 
to  in  one  of  Hogarth's  cartoons,  in  which  the  dis- 
satisfaction at  the  introduction  of  New  Style  in 
Kngland  in  17o2,  on  the  j«rt  of  those  whnm'Cowpcr 
describes  as  °  bumpkins,**  is  cmhodind  in  the  pla- 
card*Give  us  our  eleven  days."  Tho  progres- 
sive difference  of  the  styles  become  twelve  day*  in 
This  may  be  necii  at  present  on  examining 
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tin  Now  Stylo  to-morrow,  aha  would  havo  to  lop 
off  twelve  days.  Wore  she  to  wait  lor  eighteen 
years,  thirteen  days  would  require  to  be  elided,  and 
no  further  increase  in  the  divergence  would  occur 
till  2100.  A  person  tsini  on  the  JWh  of  February 
already  finds  it  rather  awkward  Unit  hi*  exact 
birthday  onlv  hnppc  ns  out*  in  four  year?,  and  the 
(iregonan  device,  by  which  Uie  J9tb  of  February  in 
excluded  from  rendering  intercalary  service  in  1W0O, 
will  produce  a  further  complication  by  preventing 
many  from  having  their  exact  birthday  from  ltfitti 
1904.  Although  the  (;rrgiiriati  Calendar  in 
rely  easy  for  popular  use,  yet,  except  by 
•  to  the  iifmanuc,  we 
g  about  the  1 

im 


day  of  February, 


Toe  commencement  of  the  civil  and  legal  yean, 
which  wii  formerly  <wi  the  'iith  of  March,  was 
altered  by  Sew  Style  to  the  lnt  uf  January.  Scot- 
laud  wax  before  hughind  in  the  adoption  of  thin 
tattsr  data!  as  New  Year's  Day.  ,Vt  "  Iloliniid 
Hoiu,"  ou  the  17(h  of  Decemlier.  I.'i9»,  "the 
Kingis  Majestic  and  Lonlis  of  hia  Secrcit  Coun- 
sali,  '  ordained  "  that  in  all  tyme  cuming  the  first 
day  of  the  year  sal  Isgin  vicrlir  upoun  the  Unit  day 
of  Januar."  "  HL-*  Majestic  and  Counsel!, 
although  altering  the  conicncemcnt  of  the  year, 
dung  to  the  DM  Style,  which  remained 
"   ut  the*-  islands  uutd  the  2nd  of 
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fa 


THE  PROPAGATION  OF  FLAME  IN 
GASEOUS  MIXTURES. 

WIIKN  a  combustible.  gaseous  mixture  inclosed 
in  a  tulie,  which  is  cloned  at  one  end  and 
open  at  the  other,  is  ignited  at  the  free  end,  the 
flams  is  propagated  at  tir-t  slowly,  very  regularly, 
awl  Without  giving  any  •,  and  .  hut  after  travc-lliiig 
u  certain  distance,  it  begins  to  tremble,  iU  velocity 
is  accelerated  and  become*  v <  ry  irregular,  aucl  at 
length  one  bean  a  mure  or  less  intense  sound. 
Thrse  phenomena  have  been  observed  and  studied 
by  KM.  Mallard  and  Le  Chatelier.  In  a  paper  to 
the  Pari*  Academy  lost  year,  they  described  experi- 
ments in  which  Uiev  had  sought  to  measure  the 
velocity  of  propagation  corresponding  to  Uio  initial 
and  regular  pcrio<i  of  the  combustion,  awl  iui  arti- 
fice was  desKnbed  whereby  Uicy  succeeded  ill  pro- 
longing considerably  the  duration  of  that  period. 
More  recently  they  have  given  their  attention  to 
the  variable  stale,  which  is  equally  interesting. 
We  propose  to  give  a  short  account  of  ' 


The  irregularities  were  so  numerous  and  sudden, 
that  only  the  photographic  method  seemed  capable 
of  sufficiently  elucidating  them.  This  was  ac- 
Loniingly  adopted. 

A  gaseous  mixture  was  first  selected,  the  flame  of 
which  is  known  to  have  good  photochemical  quali- 
fies— vii.,  a  mixture  of  lrinoxidc  of  nitrogen  and 
sulphide  of  carbon.  But  the  results  wen;  such  as  to 
encourage  the  hope  Utat  the  same  method  could  be 
applied  to  phosphnrettod  hydrogen,  sulphuretted 
hydrogen,  and.  pcrliaps,  carbonic  oxide. 

The  tube  used  was  about  10ft.  in  length,  ami 
l  'iia.  in  diameter.  The  binoxide  of  nitrogen  was 
saturated  with  vapours  of  sulphide  of  carbon,  at  a 
temperature  of  melting  ice.  A  photographic  object - 
class  threw  the  image  of  this  tube  on  a  cylinder 
covered  with  sensitised  paper,  and  moving  with  a 
known  velocity.  The  photographs  obtained  give  a 
distinct  idea  01  tlie  phenomena. 

It  is  seen,  at  a  glance,  that  the  flame,  after 
having  advanced  with  a  sensibly  uniform  motiuu, 
progresses  with  very  rapid  oscillations,  the  regu- 
larity, duration,  and  amplitude  of  which  vary  from 
point  to  point. 

The  mm/arm  iMti'M  was  propagated  a*  far  as 
itrin.  from  the  mouth  of  the  tube,  i.e..  about  one- 
fourth  of  it*  length.  The  velocity  was  about  Win. 
per  second. 

The  undulations  in  the  curve  further  on  indicate 
the  i  ttraUri/  manmriU  of  the  flame,  and  coiuw- 
r  of  the  gaseous  muss.  They  have  sinusoid 
ndicating  a  simple  vibrator}-  motion,  or 
mplex  forma,  indicating  superposition  of 
vibratory  motions,  having,  or  not  having, 
The  points  where  the  vibratory 
,  are  generally  separated  by  one 
I  the  length  of  the  tube. 
The  duratiuua  of  the  different  successive  vibra- 
tory movements  vary  from  O  Oiis.  to  O'OUiHs.  They 
an  to  each  other  in  the  simple  ratios  of  the  numbers 
I,  1,  3,  4.  6.  But  no  relation,  were  ols»rved 
between  those  times  and  the  position  uf  the  name 
in  the  tube. 

Ttw  amplitude  seems  to  bu  greater  for  vibratory 
raoienvut*  of  longer  period,  but  it  increases  espe - 
oallv  towards  the  last  third  of  the  length  of  the 
that  is,  the  point  where  there  is  ouu  of  the 


liustjon,  the  experiment*  give 
precise  idea  of  the  vibratory 
mass  which  emit*  a  sound. 

To  these  movement*,  nvoesmrily,  very  high  pres- 
sures correspond.  Calculating  the  pressure  from 
the  variations  of  volume  as  measured  by  the  oscil- 
lation of  tlie  flame,  a  mean  pressure  of,  at  least,  five 
atmospheres  was  arrived  at.  This  pressure,  indeed, 
was  maintained  only  a  few  ten-thousandths  of  a 
second  ;  but  during  that  time  it  was  sufficient  to 
violently  project  the  stopper  of  tlie  tube,  though 
tigl  tly  inw  rteil,  .,  ].  ii^-h  of  l  jui.  We  must  ondi  t- 
staitd  from  this  what  enormous  pressures  may  be 
similarly  developed  in  von-  rapid  mixtures,  with  au 
initial  velocity,  not  of  44in.  merely,  but  of  over 
riiift..  as  in  the  mixture  of  H  +  O. 

Tlie  mean  velocity  of  propagation  seems  to  be 
accelerated  as  tlie  amplitude  and  ra]iidity  of  tlie 
vibrations  become  more  considerable.  The  extreme 
limits  of  the  velocities  were  in  one  experiment 
3ft.  bin.  and  is  ft . ;  in  another,  .if.,  ho.  and  »ft.  stin. 
In  another  experiment  there  via  a  production  of  the 
explosive  wave  uf  MM.  Bertie  lot  and  Vieille.  It 
arose  in  Uie  period  of  the  greatest  vibration*  -that 
is.  at  two  thirds  of  the  length  uf  the  tube.  The 
bist  third  in  which  it  was  propagated  was  completely 
pulverised. 

The  brightness  of  the  flame  varies  during  tlie  suc- 
cessive phases  of  a  given  vibration.  During  the 
return  movement  the  brightness  is  less  than  in  that 
of  advance.  Tlie  differences  of  brightness  iui-reo*e 
with  the  amplitude  of  the  vibratory  movement .  They 
are,  doubtless,  related  to  changes  of  pressure.  It  is 
known,  indeed,  that  the  brightness  of  gaseous  flames 
increases  quickly  with  their  density. 

The  experiments  ware  repeated  with  a  tube  4in. 
in  diameter.  Tlie  flame  was  always  cxtiiuruislied 
after  a  course  of  about  oft.  The  vibratory  motion 
commenced  much  sooner,  and  tlie  amplitude  of  the 
vibration*  was  increased  more  rapidly.  Hie  mean 
velocity  of  pro|uigufiou,  very  small  at  tlie  outset, 
reached  loft,  ut  1ft.  Sin.  from  the  orifice,  then  it 
was  almost  completely  annulled  a  little  before  ex- 
tinction „f  the  flame  ' 

The  murowing  of  tlie  tube  thus  favours  the  de- 
velopment of  the  vibration  motion,  and  so  all  the 
consequences  of  this  agitation  ;  perturbations  in  the 
velocity  of  pro( nidation,  development  of  more  or 
Ale. 


Iliu.  long  by  2jin. 
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common  periods.  T 
movement  is  simple,  i 
or  two- fifteenths  of  1 


ventral  segments  uf  v. oration  of  the  tube,  when  it 
^ivc-  tie  tirst  harm  no'  uf  it?  itaii'Uine  iital.  Th- 
amplitude  may  thus  become  very  great :  in  one 
..^pi-nraent  it  wu*  m  re  than  a  Uiinl  of  Uie  total 
length  of  the  tube. 
It  is  remaiked  in 

[  the  gaseous  section,  iu 


COAL  -  GETTING  BY  THE  LIME 
PROCESS 

THE  opening  lecture  in  the  Coal  Mining  Depart- 
ment of  the  Yorkshire  College  was  delivered 
last  week  by  Uie  instructor.  Mr.  Arnold  Lupton. 
Mr.  Lupton  said  that  the  danger  of  using  gun- 
powder in  mines  had  long  been  recognised,  and  it 
ought,  ax  a  rule,  never  to  he  used  in  any  mini!,  or 
pari  of  a  mine,  unless  examination  had  proved  the 
mine  to  be  free  from  inflammable  gas  in  such  pro- 
portion that  it  could  not  be  detected  with  a  snfety- 
I  nop.  In  mines  liable  to  sudden  irruptions  tlie  use 
of  gunpowder  was  often  altogether  prohibited. 
Twenty  years  ago  it  was  generally  believed  that  no 
explosion  could  occur  in  a  mine  unless  there  was  u 
pro|x>rtiou  of  gas  varying  from  6  to  °20  per  cent,  of 
the  mixture  of  air  and  gas.  litis  had  now  been 
found  to  be  a  mistake,  for  it  had  been  discovered 
that  a  violent  explosion  could  bake  place  where 
the  re  was  present  only  1  or  3  js?r  cent,  of  gas,  if, 
in  addition  to  the  gas,  there  was  a  great  deal  of 
dust  in  the  air.  All  dry  nml  mines  were  dusty,  ami 
therefore  liable  to  explode,  even  when  reported 
ouite  clear  of  gas,  so  that  in  fiery  and  dusty  mines 
the  use  of  guniHiwder  was  always  attended  with 
risk.  Consequently,  in  many  mines  tlie  use  of 
gunpowder  had  been  either  entirely  prohibited  or 
only  need  when  most  of  the  workmen  were  out  of 
the  pit.  In  such  mines  it  was  important  to  find  a 
substitute  for  gunpowder.  In  order  to  estimate 
the  importance  of  that  question,  it  was  iHsmsssury 
to  nonsiiler  what  was  tlie  cost  rrf  getting  coal.  In 
ordinary  coses  coal  could  Vie  got  and  put  on  raitwny 
trucks  at  a  cost  varying  from  .He.  tsfl.  to  •'>*.  oil.  <- 
ton,  and  of  that  sum  only  ML  was  for  work  requir 
ing  powder.  What  hail  now  to  bo  considered  wa 
how  that  item  of  9d.  was  affected  by  the  iliausn  of 
gunpowder.  At  some  collieries  th«  iibobtinii  of  ex- 
plosives would  cost  Is.  Id.  par  ton,  sod  it  was 
doubtful  whether  that  amount  would  be  exceeded 
in  any  colliery  in  the  kindgom.  Having  dealt  with 
various  processes:  of  ge  tting  the  coal  without  the 
aid  of  explosives,  Mr.  Luptou  said  that  the  last 
method  to  be  introduced  was  the  lime  process.  It 
had  been  known  for  uges  that  ouicklime  when 
mixed  with  water  developed  considerable  heat  and 
power  from  expansion  in  volume.  It  was  not  until 
recently  that  a  practical  method  of  using  qi 
for  cool-getting  was  discovered.  In  this 
lime  Was  applied  exactly  in  the  same  way  as  gun- 
|s>wder,  only  in  a  much  larger  quantity,  ten 
]>ounds  of  lime  bring  used  in  a  charge,  where  one 
third  of  a  pound  of 
Having 
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en  sucotssf  ully  tested  in  hnndreds  and 
of  crises  in  ffouth  Wales,  Lancashire, 
Derbyshire.  Yorkshire.  Belgium,  ana 
and  hail  been  approved  by  many  most 
iiim.ii|f  engineers.  Compared  with 
inch's  hydraulic  wedge,  the  Ume  process 
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aud°tiir'' 
pocked  in  an  air-tight  box. 
Seven  cartridges  were  gautiy  rainmcd  into  each 
hole,  which  was  them  stemmed  with  clay.  When 
the  bolts  were  charged,  a  handforce-puiup  was  con- 
nected in  turn  by  a  flexible  tube,  with  small  tube* 
projecting  from  eaih  hole  and  flttiug  into  grooves 
moulded  on  the  side  of  the  cavrtridge*.  11  y  this  means 
quantity  of  water  was  pumped  into  each  bole,  a 
given  equal  in  bulk  to  the  linio.  A  tap  at  the  end 
of  each  tube  alas  then  closed,  and  in  one  or  two 
minutes  the  chemiial  action  of  Uie  lune  and  water 
caused  a  great  deal  of  Iseat,  which  converted  the 
remaining  water  into  steam.  The  prc^ure  of  this 
steam  caused  the  coal  to  creek.  In  a  «hort  time, 
however,  the  steam  either  escaped  or  condensed. 
Still  tl  i'  lime  continued  to  work  and  expand,  and, 
on  examining  the  cartridges  after  thev  h.id  broken 
down  the  coal,  it  was  seen  that  tliey  nr-.d  enlarged 
the  bore- holes.  About  half  an  hour  after  the 
charge  had  been  watered  the  (praps  might  be  with- 
drawn, and  the  coal  would  come  down.  This  pro- 
cess luul  Is 
thousands 
Durham, 
elsewhere, 
competent 
Grafton  J 
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economy  of  labour.  When,  £ow« 
machine  was  applied  with  good  1 
doubt  be  worked  as  cheaply  as  tli 
hut  it  sometimes  happened  Uiai  the 
fixes!  in  u  hole,  ami  some  trouble  wa*  then 
to  extract  :t.  One  advantage  of  lime  over  gun 
powder  was  that  several  cartridges  could  be  work- 
ing at  one  timo  along  a  consideroblc  length  of  face, 
each  Inlpmg  Us-  other ;  whereas  in  gunpowder 
blasting  only  a  single  shot  was  tired.  Only  an  ap- 
proxinutte  estimate  could  be  given  of  the  nwtof 
working  the  lime  process.  Allowing  five  hours  for 
boring  fifteen  holes,  two  and  a  half  hour*  would 
have  to  be  giveu  for  charging  and  watering  the 
same  number,  and  in  practice  the  work  w  ould  bore 
to  be  done  by  an  experienced  collier,  paid  suy  6s.  a 
i lay,  assisted  by  a  lad  or  a  labourer  paid  'in.  t'd.  a 
il.iy.  Supposinir,  then,  that  fifteen  cartridges  broke 
l.L'OO  cubic  feet,  or  40  tons  of  coal,  the  cost  would 
bo  iTiuaI  to  3jd.  a  ton.  With  gunpowder  the  sank! 
amount  of  work  could  be  done  for  2  1-lOd.  a  ton  ; 
but  on  the  other  hand,  time  wa*  ktt  in  consB- 
quenro  of  men  luiving  to  get  out  of  the  way  while, 
a  shot  was  tired  or  while  the  smoke  cleared  at 
aud  extra  deputies  had  often  to  Is*  engaged  to 
the  charges  ;  so  Uiat  taking  into 
greater  proportion  of  large  coal 
jirofits  might  be  found  to  be  on  Uie- 
process.  It  must,  however,  be  hot 
the  process  was  not  applicable  where  great  power 
was  requirssl,  in  narrow  headings,  uud  in  stone. 
The  ideal  mine  of  the  future  was  one  free  not  ooly 
from  gas,  but  from  dust,  and  in  which  the  use  of 
gunpowder  was  supersoded  by  time  or  other  flame - 
hiss  substitutes;  and  certainly  the  jr»giv*sj  of 
"  the  supposition  tliat  C 

CO 


hincgTi 
rnjumxi 


onsMenition  the 
liaLiuee  of 
of  the  limo 
be  b>  iaie  in  mind  I 


THE  ORIGIN  OF  THUBDER- 
8T0KMS. 

IK  •  paper  recently  presented  to  the  Belgian 
Academy,  M.  Spring  takes  exception  to  the  pre- 
vailing theory  n«  to  the  gexjesia  of  thunderstoniis, 
acxonnng  to  which  the  air  yields  its  electricity  to 
the  vesiJesof  the  forming  thundercloud,  which  also 
acquire*  electricity  through  the  act  of  condensation; 
the  electricity  accumulates  at  the  cloud's  surface, 
and  when  the  cloud  comes  near  another  oppositely 
electrified,  or  near  the  earth,  tlssre  may  be  reoom- 
position  of  the  two  eleetrieitie*,  w  ith  lightning  and 
thunder.  It  is  objected  that  all  Uie  vesicles  must 
tike  the  same  electricity,  and  should  to  titud  t*  <ls»- 
|»  ise.  One  cunuot  six  iik  of  the  surface  uf  a  eloud 
as  of  a  metallic  conductor ;  its  surfie  e  iiresenta  a 
gradual  transition.  Further,  in  view  of  the  js»r 
insulating  qualities  of  moist  air,  how  i»  the  tension 
capable  of  producing  sparks  several  leagues  long  to 
be  accounted  lor '(  And,  once  more,  no  [induction 
of  electricity  hasoTurbuen  observed,  oxjs  i^uisentatty, 
during  condensation  of  aqueous  vapour.  From 
some  recent  Swiss  experiences,  M.  Sjutng  his  enrao 
to  form  a  diSeruntlheory.  In  a  hut  ou  the  Urnenalp 
(at  a  height  of  2,198  mitres)  h«  ,  -ii.  ucid  a 
violent  tlniTi"ler«.torm  one  night.  There  was  for 
about  half  an  hour,  terrific  hail,  wiUiout  a  single 
drop  oi  raiu,  and  whenever  the  had  grew 
momentarily  more  intense  a  vivid  hglituing-flsiah 
occumd,  and  at  Uie  same  moment  lead  thunder, 
like  the  report  of  a  powerful  cannon.  The  travellers 
were  evidently  at  the  very  heart  of  tn.  ^t.J]•m.  Be- 
fore long  Msse  rain -drops  Won  to  fall,  aud  as i  they 
increased  the  flashes  ana  peals  became  and  Ii :ssj 
frequent.  Now  M.  Spring's  is  as  follows  ;•  Each 
haUitone,  of  whatevor  site,  is  the  result  of 
by  regelotiou,  of  many  crystals  of  si 
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hoij  that  i*  a  non-conductor  of  electricity  -to., 
ice  -and  in  presence  of  another  non-conducting 
.s«ri*tJ»n«e--vu..  dry  air.  Experiment  leads  us  to 
expert  in  such  ft  lirooes*  a  large  development  of 
elect  ricitv.  and  to  this  ha*  to  be  added  electricity 
■irimris  from  friction  of  the  hailstones  with  the  air. 
Thus  we  have  u  lurjte  number  of  electrified  spheres 
near  each  other  and  separated  by  an  insulating 
medium  :  and  those  f  rming,  in  some  tort,  the  sur- 
f.ve  cif  the  region  should,  according  to  Faraday's 
re*.>aiches,  acquire  an  electric  charge  equal  to  the 
•urn  of  the  charges  of  the  central  sphere*.  Hence 
enormous  electric  tension  in  that  superficial  part, 
relieved,  from  time  to  time,  by  discharge  between 
the  hailstones  and  the  air  or  the  ground.  M.  Spring 
supports  his  view  bv  a  variety  of  facts  observed 
id  in  the  laboratory. 
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HYDRAULIC  MACHINERY 

By  Poor.  Pkrev. 

(<  AUOE  notch  observations  made  from  day  to  day 
X  on  a  stream,  enable  n  person  to  make  very 
•vi vf  calculation*  as  to  the  |m»wct  available  for  the 
driving  of  mills  by  turbines,  for  the  working  of 
hoist-,  cranes,  and  lifts,  ami  f  >r  hundreds  of  other 


injector*,  Ac.  Tlie  jet  pump  of  Professor  James 
Thomson  simply  consist*  of  a  small  pipe.  A  (Fig. 
4),  which  ends  in  n  nozzle.  Through  this,  let  me 
nupposi  ,  I  have'  a  small  supply  of  water  flowing 
from  some  pretty  liigh  cistern  or  other  reservoir. 
Suppose  that  this  water  Hows  into  the  atmosphere 
at  C.  Evidently  the  pressure  at  a  is  much  less  titan 
the  pressure  at  ('.  It  is  lea*  than  the  atmospheric 
pressure,  and  hence  the  neighbourhood  of  a  is  a 
partially  vacuous  sjwe,  so  that  the  iwjs',  B,  E.  be- 
come  a  suction- pt|*\  and  water  tends  to  flow  from 
a  point  at  E,  to  B.  and  on  to  C.    Thus,  if  we  have 


a  small  supply  of  water  from  n  high  cistern,  we  are 
able  to  drain  a  marsh  with  it. 

I  have  not  time  to  tell  vou  of  the  other  hundred 
wars  in  which  our  simpfe  principles  comes  in  to 
simplify  all  sorts  of  puzzling  phenomena,  but  I  may 
be  pardoned  in  referring  to  my  brother'*  siphon, 
for  the  discharge  of  Hood-water*  at  the  weirs  in 
rivers.  It  has  no  moving  jtarts  in  the  water, 
being  simply  a  wide,  open  pipe  of  varying  sectional 


1  wish  I  liad  time  to  tell  you  how  Thomson  em- 
ployed that  same  theory  of  his  in  proving  tliat  the 
famous  Lowell  empirical  formula,  for  rectaugular 
gauge  notches,  was  really  a  rational  one.  I  must 
finish  here  my  t;dk  about  gnugc  notches ;  but  if  I 
have  incited  any  of  you  t-.  criticise  the  absurd  state- 
ments m  nearly  all  the  l»>okA,  and  to  go  for  exact 
idea*  to  Thomson's  paper  in  the  /VhwA/bjj  of  the 
British  Association,  I  have  done  you  a  inoit  ini- 


Yuu  see  now  what  a  lot  of  important  anil 
bstrus.-  looking  quc*tioM  an-  easily 
when  we  fully  grasp  the  .significance  o 


law 


.significance  of  that  energy 

The  fundamental  fart  which  makes  any  hydraulic 
problem  clear  to  you  is  this.  If  we  may  negh-ct 
friction,  then  a  pound  of  water  at  any  place  has  its 
total  energy  in  three  shapes.  It  has  ti  foot-pounds 
of  energy,  Wanse  it  is  I.  feet  above  a  datum  level. 
It  ha*  -1  3  p  foot-pounds  of  energy,  bemuse  iU  pres- 
4orc  is  p  poumU  jn t  square  inch,  and  it  lias  r*  -f 
$4  t  loot-pounds  of  energy,  because  its  velocity  is 
"  feet  per  second. 

To  take  another  example  -  — 

Suppose,  now,  that  we  have  a  pipe  which  is  in 
the  main  hori/outul,  so  that  we  may  neglect 
■iilTerences  of  level.  Tlien  we  have  to  remember 
that  the  pressure  energy,  plus  the  kinetic  energy,  of 
a  pound  of  water,  d™  s  not  alter.  Now,  when  water 
flows  along  a  pipe,  there  must  lie  the  same  quantity 
flowing  everywhere.  Wc  are  sure,  therefore,  that 
there  must  be  greater  velocity  wherever  the  pipe  is 
.•ontrurted.  But  greater  velocity  means  greater 
kin-'ti  •  energy,  and  if  this  water  invests  more  of  it* 
energy  Idle  tically.  it  must  have  leas  in  the  shape  of 
pressure  energy.  That  is,  the  pressure  of  the  water 
nt  B  (Fig.  3),  u  less  tlian  at  A  or  at  C.  The  pressure 


at  It  may  become  very  *mnll  indeed.    It  ia  easy,  in 
"  mx  the 


Oils  way,  to  reduce  the  pressure  to  much  leas  than 
the  atmospheric  pressure— merely  contracting  the 
•tosh  section  of  the  pipe  ia  sufficient.  You  cannot 
make  the  pressure  leas  than  than  that  of  a  vacuum, 
for  before  that  limit  ia  reached,  we  get  vapour 


Now,  suppose  a  conduit  of  this  kind  were  carried 
over  my  fields,  and  that  a  quantity  of  water  lay  in 
my  Holds,  at  not  too  great  a  depth  below  the  con- 
duit. If  I  bring  a  pipe  from  the  point  B.  under- 
neath the  field-water,  this  becomes  a  suction -piiie, 
and  I  get  my  fields  drained  at  the  expense  of  the 
conduit  owners.  I  spoil  their  water,  if  it  is  clean, 
but.  at  all  event*  I  get  my  fields  draini-d 

In  this  lies  the  wliole  theory  of  jet 
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area,  through  which  oh  object  as  large  as  a  bullock 
might  piuw,  without  injury  to  the  sluice.  It  has 
lieen  found,  by  actual  trial,  that  the  quantity  of 
water  passing  rier  minute  through  such  a  sluice  is 
independent  of  the  fall,  so  long  as  there  is  sufficient 
fall  to  lialaiice  the  waste  by  friction  in  the  pipe ;  a 
few  inches  Is  ing  enough  in  the  case  of  inside  pipes  ; 
and  a  velocity  of  I'tft.  per  second,  at  the  smallest 
section,  may 'lie  calculated  upon  when  the  sluice  is 
working  full  power.  The  cross-scetion  of  the 
siphon  is  like  the  letter  0  at  the  tail ;  the  masonry, 
or  concrete  Ixisin.  is  actually  a  portion  of  the 
siphon,  and  the  horse-shoe  shaped  space  between 
the  lip  of  the  basin  and  the  iron  edge  of  the  siphon 
proper  is  the  actual  o|n>uing.  The  Quantity  of 
water  ]au»ing  at  any  time  is  regulated  ny  the  ad- 
mission of  air  to.  or  its  exclusion  from,  the  siphon, 
is  a  throttle-valve  arrangement  by  means  of 
the  siphon  may  be  adjusted  at  any  time,  so 
as  to  vary  wriat  may  be  called  the  normal  water 
level  in  trie  reach  uliive  the  slui<s\  uud  to  vary  the 
opening  through  which  a  constant  stream  of  water 
falls  on  a  riilgcl-shaiicd  portion  of  the  siphon.  This 
stream  of  wateri*  needed  to  exhaust  the  siphon  of  air, 
so  t  hut  action  may  be  set  up  at  any  time,  even  when 
the  water  is  not  passing  over  the  top  of  the  throttle- 
valve.  The  manipulation  of  such  sluices  is  per- 
fectly simple :  they  may  he  made  self-acting  :  but  it 
U  proposed  in  important  place*  to  work  all  the 
sluices  on  a  river  from  a  single  station  electrically. 

I  told  you  tliat  friction,  loss  of  energy  by  friction, 
in  water  is  proportional  to  the  square  of  the  velocity 
at  such  speed  as  are  common  in  pumps.  I  shall  not 
trouble  you  with  the  exact  rule  by  which  we  are 
able  to  calculate  the  loss  of  energy  which  a  pound 
of  water  experiences  in  going  along  pipes.  But  I 
want  to  im  (irens  on  you  the  fact  that  this  loss  always 


become*  very  great  and  abnormal  when  the  flow  of 
>r  has  to 


the  water  has  to  occur  abnormally.  In  this  pipe 
(Fig.  5)  you  see  that  the  wide  and  narrow  part* 
gradually  clionge  into  one  another  by  continuous 
curve*.  Bemeuibcr  that  it  is  absolutely  impossible 
for  a  liquid  to  flow  in  a  discontinuous  curve. 
Suppose  you  trv  then  to  make  it  flow  along  tl 
pipe  (shown  in 'Fig.  5).    What  the 
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this :  when  it  comes  to  the  corner  it  produces  for 
itself  win*' Is,  little  eddies  or  whirpools,  ua  we  would 
put  rollers  under  a  log  of  wood  that  wc  wanted  to 
get  along  easily,  and  there  is  great  loss  of  energy 
due  to  this,  for  the  eddies  have  not  only  to  lie  ui 
the  corners,  but  there  are  smaller  eddies  carried 
■long  by  the  water  itself,  maintained  so  long  a* 
they  are  needed.  I  have  been  sfioikuig  of  nctuul 
discontinuity  in  the  flow.  But  there  is  a  fact,  which 
I  am  sorry  to  say  that  ordinary  hydraulic  engineers 
seem  to  tie  quite  ignorant  of,  namely,  that  a  liquid 
cannot  flow  along  a  path  which  suddenly  changes 
in  curvature.  A  liquid  cannot,  for  example,  flow 
along  this  path  (Fig.  6).   At  A  it  chuuges  from  a 


view  of  mine  can  be  shown  to  be  true  experimentally. 
Thus  it  ha*  been  found  that  if  water  flows  along 


this 


(Fig.  7)  it  loses  a 
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straight  line,  suddenly  to  the  arc  of  a  circle,  and, 
consequently,  the  water  digresses  at  A,  and  creates 
little  caster.,  little  eddies  to  carry  it  by  a  path  of  con- 

BtoC.  Now  this 


energy  on  account  of  the  liend  ;  but  if  vou  make  tho 
pipe  bend  as  much  again  in  the  same  direction  you 
do  not  get  again  the  same  loss ;  indeed  there  is  com- 
paratively very  little  loss  at  the  second  bend.  But  if 
you  bent  the  pipe  in  the  opposite  direction,  there  is 
as  much  loss  ut  the  second  bend  as  at  the  first . 

The  little  wheels,  or  casters,  or  eddies  which  the 
fluid  creates  for  itself  to  carry  it  through  the  bend 
A  are  available  when  the  water  needs  them  again 
at  B,  whereas  the  wheels  or  eddies  produced  at  C 
hove  to  be  destroyed,  and  uew  ones  created,  rotating 
just  in  the  opposite  direction  to  cany  the  fluid 
through  the  bend  C. 

You  see  now  how  necessary  it  is  that  nil  curved 
vanes  or  other  surfaces  along  which  water  flows 
should  be  drawn,  not  with  a  jmir  of  compasses,  but 
rather  with  a  batten,  a  thin  strip  of  wood,  which 
can  bend  gradually. 

Now  I  want  you  to  regard  a  pump  as  a  con- 
trivance, which  g^ves  to  every  pound  of  water 

i siasing  through  it  an  additional  store  of  energy, 
•'rom  the  pond  to  the  entrance  to  the  pump,  every 
pound  of  water  has  just  the  energy  it  lias  in  the 
iiond,  barring  frictional  loss.  From  pump  to 
cistern,  every  pound  of  water  has  an  additional 
store  of  energy,  uud  it  is  the  pump  which  gives  it 
this  store. 

Suppose  we  have  a  ceutrifugnl  pump  going  at  a 
regular  stsscd,  mid  discharging  a  regular  quantity 
of  water.  In  this  supply-pipe  a  pound  of  water 
has  a  certain  total  amount  of  energy  which  we 
know,  if  we  know  its  height  nbove  datum,  it*  pres- 
sure, and  its  velocity.  But,  in  passing  through  the 
wheel,  it  receives  a  supply  of  energy.  The  total 
energy  of  u  pound  of  water  in  the  discharge -pipe  is 
greater  than  what  it  is  in  the  supply-pipe.  Wc 
can  make  all  sorts  of  calculations,  if  we  know 
what  is  the  clear  gain,  the  dear  gift  of  energy  it 
gets  in  passing  through  the  pump.  The  calcula- 
tion of  the  work  which  the  vanes  of  any  wheel, 
whether  centrifugal  pump,  water  wheel,  or  tur- 
bine, give  to  water  in  passing  through  it,  has  been 
made  so  difficult  by  ingenious  students,  that  I  am 
afraid  many  of  you.  recollecting  your  old  struggles 
with  the  difficulty,  think  me  foolish  to  endeavour 
in  a  short  popular  lecture  to  give  exact  ideas  to 
you. 

Suppose  a  man  jumps  into  an  American  railway 
train  anywhere,  and  after  wandering  about  fore 
and  aft,  jumps  out  again.  Find  the  man's 
momentum  in  the  direction  of  the  train'* 
raotiuu  just  liefore  he  alights  on  the  train.  Find 
his  momentum  in  tho  same  direction  when  he  has 
j  ust  sprung  from  the  train  ;  the  iliff eretice  of  these 
is  the  totalimpulse  with  which  he  acts  on  the  train, 
It  ia  the  momentum  which  he  gives  to  tho  train. 
Suppose  that  a  number  of  jn-oplc  could  perform 
this  »«Tt>l«ti.  fe.it  eierv  »  'on.i  with  th.  gieatcst 
regularity,  then  the  momentum  given  in  one  second 
to  the  train  could  be  calculated.  Bat  momentum 
given  per  second  is  what  we  call  force ;  hence  we 
have  found  the  force  acting  on  the  train  dne  to 
these  jumping  individuals,  and  this  force  multiplied 
into  the  space  passed  through  by  the  train  in  one 
second,  gives  the  propelling  work  done  upon  the 
train  per  second.  1  have  nothing  to  do  with 
whether  it  is  a  propelling  force  or  a  retarding 
force.  In  the  one  cose  the  acrobats  do  work  on  the 
train,  in  the  other  the  train  does  work  upon  them. 
That  is  quite  clear :  the  loss  of  momentum  per 
second  in  a  regular  stream  of  peo|de,  going  on  and 
off  the  train,  is  a  force  which  is  applied  to  the 
train.  Wc  only  have  to  do  with  their  momentum 
in  the  direction  of  the  tram's  motioo. 

Suppose  that,  instead  of  it*  being  a  train,  it  were 
a  sort  of  circular  turntable,  or  a  merry-go-round, 
and  that  a  regular  stream  of  people  jumped  on  and 
off.  In  this  case,  the  place  where  a  man  jump*  on 
may  be  going  at  a  different  speed  from  the  place 
where  a  man  jumps  off,  but  our  rule  is  not  very 
different.  Find  how  much  is  added  per  second  to 
the  momentum  of  the  wheel  at  the  point  where 
people  leap  on,  and  regard  this  as  a  force.  Multiply 
by  the  speed  of  the  wheel  there,  and  this  is  the 
work  done  by  the  mere  leajsjug  on,  and  staying  on 
the  wheel.  Now,  find  how  much  per  second  is 
taken  from  the  momentum  of  tho  wheel  at  the 
plane  where  leaping  off  occurs,  and  regard  this  a*  a 
force  omwsing  the  motion.  Multiplied  into  speed 
at  the  leaping-off  place,  we  have  the  work  ' 
by  the  stream  of  potsnli  f^m^the  wheel,  pert 
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things  is,  of  course,  the  work  dime  in  the  jumping 
on  and  oH. 

Now  the  water  move*  toward*  the  vanes  of  this 
centrifugal  pump,  merely  radially,  and  hence  the 
water  entering  the  Tune  cannot  'aild  to  or  iliininish 
the  momentum  of  the  wheel  just  Him,  It  has  no 
momentum  <>f  its  own,  previously,  in  this  direction. 
What  occurs  inside  the  wheel  now  we  have  nothing 
li>  do  with,  excepting  that  we  know  frictional  lo« 
occurs  there.  We  are  only  concerned  with  how 
the  water  leave*  the  wheel.  The  way  in  which  it 
ia  made  to  leaTe  the  wheel  determine*  how  much 
energy  it  gets  from  the  wheel. 

Take  the  simplest  case.  Suppose  the  vane  to  lie 
radial  at  B  (Fig.  H).     Th.it  is,  Wide*  moving  out- 


.  radially  at  B.  the  water  leave,  the  vane  with 
the  iuh  tangential  velocity  as  the  vane  at  B  hat. 
Suppose  this  velocity  in  In-  r.  Then  tvtijr  pound 
of  water  leaving  li  per  second,  leaves  with  n  tan- 
gential momentum,  r  -f  Ti'i,  and  retards  the 
wheel  with  a  lore.-  of  tin*  amount  acting  at  B. 
This  force  *  r  is  the  energy  which  it  n-eei  vesper 
sccond  from  wheel  or  i  '  ~  3i"I.  One  pound  of 
water,  therefore,  receives  the  energy  r"  -  Si".!  from 
HWVWtJ  in  passing  through  it. 

You  understand,  then,  that  a  pound  of  water  in 
the  discharge-pipe  of  that  centrifugal  pump  has 
this  greater  store  of  energy  than  a  pound  of  water 
hi  the  supply -pipe,  except  for  frictional  losses.  If 
we  make  the  water  go  out  from  the  wheel  as  tin's.! 
vanes  make  it  go,  and  as  it  would  he  dangerous  for 
you  to  do  from  a  railway  train,  less  work  has  heen 
done  upon  it  hy  the  wheel.  If  it  goes  out  in  the 
<tiret-1ion  of  motion  relatively  to  the  wheel,  more 
work  is  doue  upon  it  than  I  am  now  supposing. 

You  understand,  then,  that  the  wheel  gives  , '  -t 
■X2-1  foot-pounds  of  energy  to  one  |»uuil  of  water. 


U  you  know  how  many  pounds  of  water 
"a  the  wheel,  you  know,  tl 
!  of  work  done'hv  the  wheel. 


j«*s 
totaJ 


that  the  water  gi  ts  this  energy  to 
r  or  store  .<«  it  pleases,  and  it  doe*  squander 
it  in  friction  to  a  large  extent.  But  suppose  it 
squandered  none  of  it,  hut  converted  it  all  into 
potential  energy  in  lifting  itself  up  to  a  cistern,  it 
would  lift  itself  r»   -,  feet  high  :  that  is.  it 

would  hit  itself  above  the  pond  to  twin-  the  height 
due  to  the  velocity  of  the  rim  of  the  wheel.  Sup- 
pose the  run  of  {he  wheel  ho*  a  velocity  oft.VTft. 
I*r  second,  a  stone  would  have  to  fall  freely  ."Wft. 
to  acquire  this  velocity,  and  hence  the  total  riie  of 
water  would  he  oKft.,  twice  the  height  due  to  the 
velocity  of  the  rim  of  the  wheel  hi  this  case  we 
should  say  that  the  pump  was  perfect.  Remember, 
however,  tliat  the  wheel  itself  receives  energy  from 
the  engine  through  this  shaft,  else  it  could  not  give 
energy-  to  the  water.  It  gives  out  all  the  energy 
that  leaves  the  engine,  except  what  is  wasted  in 
I  searings  everywhere,  and  what  is  wustcd  at  its  own 
friction  with  the  water.  You  understand,  then, 
the  energy  given  out  by  the  engine  per  pound  of 
water,  divided  into  ( •  -f  .{'■■>,  is  the  efficiency  of 
the  shafting.  belting,  and  wheel.  The  real  height 
to  which  water  is  lifted  bv  the  pump,  divided  by 
the  ideal  height,  r*  ->  9t%  is  the  efficiency  of  the 
water-passages  all  through  the  pump.  The  loss  in 
these  places  is  due  to  friction.  Make  tho  supply- 
nine  wile,  make  it  bell-mouthed  ut  the  lwttom, 
where  water  enters  it,  so  that  it  may  enter  by 
gradual  curves  :  make  the  approach  to  thr-  wheel  at 
B  as  gradual  as  possible,  let  the  vanes  of  the  wheel 
make  the  calculable  angle  with  the  ceutrnl  circle, 
which  will  reduce  the  shock  there,  make  the  dis- 
rharge-pitn  wide,  and  let  the  velocity  with  which 
the  water  enters  tho  upiicr  cisteni  tie'  as  small  as 
possible,  and  you  will  greatly  reduce  the  waste 
of  energy.  But  there  is  one  particular 
place  where  then-  is  usually  much  greater  waste 
than  anywhere  else,  anil  that  is  the  ilischarge- 
r  lumber. 

Just  when  tho  water  leaves  the  wheel  a  large 
of  its  etiergy  is  kinetic.  It  is  in  rapid 
Now  in  the  large  ilischiirgc-pipe  there 
be  as  httle  kinetic  energy  as  we  please. 
Hence,  from  the  time  the  water  leaves  the  wheel, 
till  it  enters  the  discharge-pi|ir.  there  ought  to  be 
great  care  taken  in  allowing  the  kinetic  energy  to 
become  converted  into  pressure  energy. 

Professor  Jam"*  Thomson  discovered  here  the 
efficiency  of  a  whirl|s»l  chamber.  When  you  let 
water  escape  from  a  wash-basin,  you  know  that 
the  surface,  of  the  water  takes  a  shape  like  this 

The  velocity  of  the  water  is  greater  the  n 
« to  the  centre.  The  pressure  is  greater  the 


'  nearer  it 


away  from  the  centre.  The  spiral  motion  which 
you  observe  in  this  oase  is  the  only  steady  motion 
of  water  which  allows  a  constant  radial  discharge 
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without  the  water  making  objections,  setting  up 
little  eddwsi  of  its  own,  and  thus  wasting  energy  in 


in  Thomson's  pump,  after  the  water  is 
d,  it  circulates  in  this  cylindric  whirljss.il 
r,  which  he  made  of  twice  the  diameter  of 
his  wheel.  When  a  pouud  of  water  reaches  this 
place,  in  consequence  of  its  radial  and  circular 
motions,  it  retains  nearly  the  whole  of  its 

total  energy  than  if  we  let  it  discharge  in  any  other 
way.  It  has  lost  much  of  its  velocity,  hut  has 
■rained  iii  pressure.  This  whirlpool  chamber  of 
Thomson's,  tin  u,  did  for  tho  water  what  these 
gradual  curves  do  for  the  water  in  this  pipe -it 
enables  the  water  to  convert  its  kinetic  into 
pressure  energy,  with  a  minimum  of  waste  in  fric- 
tion. 

It  has,  however,  to  l«i  rememliered  tluit  even 
here  at  A,  the  water  retains  a  very  considerable 
amount  of  kinetic  energy,  even  when  the  whirlpool 
chamber  is  made  very  large,  and  much  of  this  is 
wasted  afterwards.  And.  although  no  one  believes 
more  firmly  in  tlio  reasoning  of  Thomson,  I  feel 
thut  pr  rhii]K  the  whole  problem  admits  of  a  better 
common-sense  solution.  Let  the  whirlpool  cham- 
ber get  wider  or  broader  as  well  as  larger  in  dia- 
meter. Let  the  wheel  have  larger  orifice*  on  its 
outer  circumference  than  on  its  inner  circumfer- 
ence. The  water  will  lose  its  kinetic  energy  far 
more  rapidly  ns  it*  passage  widens  more  rapidly, 
The  result  of  this  will  lie  that  although  in  this 
rapid  change  there  is  more  friction,  yet  when  the 
water  U  only  a  short  distance  out.  it  is  not  moving 
much  faster  than  it  will  do  in  the  discharge- pipe, 
and  there  is  much  less  loss  in  entering  the  dis- 
charge-pi  js^. 

I  have  always  thought  that  since  Thomson's 
chamber  cannot  Ik  made  very  large  indeed,  we 
ought  to  submit  ta  a  modification  of  the  theoreti- 
cally perfect  conditions  even  from  the  place  water 
leaves  the  wins;).     Inasmuch  us  the  pumps  of 
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Thomas'*  Hospital  on  the  2nd  intt.,  is  the  tendency 
to  scepticism— a  tendency  which  we  must  not 
swncpingly  condemn.  It  has  arisen  mainly  with 
regard  to  the  treatment  of  disease  by  drugs,  and  in 
the  natural  result  of  increasing  knowledge.  When 
a  medical  man  studies  disease  from  our  present  point 
of  view,  and  is  brought  face  to  face  with  tho  wreck 
which  it  makes  of  the  most  vital  structure*,  he  must 
indeed  Is?  illogical  if  he  does  not  rapidly  cease  to  be- 
lieve in  the  efficacy  of  any  drugs  whatsoever,  either 
to  repair  the  damage  done,  or  to  act  as  a  substitute 
for  the  diseased  organ  ui  the  economy.  This 
scepticism  n-garding  the  possibility  of  finding 
specific  cures  for  diseases  in  general  is  a  most  laud- 
able trait,  and  shows  an  appreciation  of  the  principles 
of  modern  therapeutics  which  is  likely  to  lead  to  a 
far  more  effectual  treatment  of  the  patient  than  any 
blindly  empirical  administration  of  remedies.  But 
you  must  not  misunderstand  me,  andsup|>ose  that  I 
have  le«  confidence  than  I  really  have  in  our  Phar- 
macopoeia. I  believe  it  to  lie  composed  of— first,  a 
small  number  of  very  useful  drugs,  the  physiological 
action  of  which  is  (sown,  and  the  application  of 
which  to  diseased  conditions  is  of  incalculable  value  : 
secondly,  it  contains  a  considerable  uumbcr  nf 
remedies,  the  effiracy  of  which  has  been  proved  in 
many  abnormal  conditions,  though  the  rational?  of 
their  action  is  still  unknown ;  and,  lastly,  it  contains 
a  host  of  articles  which  some  people  assert  to  ho 
useful  for  one  tiling,  some  for  another,  but  about 
which  very  little  of  any  value  is  known.  Now  the 
sceptic  who  seems  to  me  to  be  culpable  and  un- 
scientific, is  not  he  who  has  no  belief  in,  mid  con  - 
sequently  discards,  the  motley  coUectionof  substance* 
contained  in  the  third  category,  but  he  who  declines 
to  use  any  drugs  except  those  of  the  first,  tho 
physiological  action  of  which  is  well  understood, 
unil  fur  the  administration  of  which  ho  can  see  a 
rationale.  Such  a  one  will  not  use  those  medicines 
the  properties  of  which  hare  been  ascertained  by  a 
long  scries  of  observations,  while  their  mode  of  action 
is  obscure.  This  is  an  illegitimate  and  rrprchcnstblo 
scepticism.  For  although  it  must  be  the  aim  and 
glory  of  medical  science  to  add  constantly  to  those, 
drugs  the  physiological  action  of  which  is  known, 
and  the  application  of  which  to  disease  is  so  much 
the  more  certain  ;  still  the  medical  art  must  always 
remain  one  of  observation  and  experience,  and  it  is 
rational  and  scientific  to  act  upon  the  results  of  these, 
though  we  may  have  long  to  wait  for  an  explanation 
of  what  occurs.  It  has  often  been  remarked  that 
the  beet  physicians  use  few  drugs,  and,  compared 
with  the  whole  contents  of  the  Pharmiusipcoia,  the 
rational  scientific  sceptic  will  have  only  a  small 
number  of  remedies  which  he  cares  to  prescribe  ;  but 
making  himself  by  constant  observation  more 
familiar  with  their  action,  and  with  the  conditions 
to  which  they  are  applicable,  he  will  use  them  rather 
as  anus  of  precision,  and  his  treatment  will  be  to  the 
]*oiut  and  cfloctual ,  while  what  may  be  called  the 
•'  mitrailleuse  "  system  of  the  less  sceptical  practi- 
tioners of  former  days  relied  rather  u 
of  substance*  which  were  mixed  t 
tint  some  might  hit  the  mark. 


I Iwynne  and  AppoM  are  not  so  very  much  lower 
in  efficiency  than  Thomson's,  their  want  of  a  true 
whirlpool  chamber  secins  to  be  made  up  for  by  a 
rough  approach  to  the  shape  of  discharge  chamber 
I  have  suggested.  Such  a  discharge  chamber  is 
les*  efficient  certainly  than  a  very  Urge  whirlpool 
chamber  would  be,  but  it  may  be  made  more 
efficient  than  such  w'hirltKiol  chambers  as  are  not 
inconveniently  large. 

My  rule  is,  give  larger  discharge  chambers  to 
pumps  than  (iwynne  and  AppoM  do,  but  do  not 
think  it  absolutely  msssssnry  to  give  great  stiarw 
radially.  In  fact,  ease  the  water-flow  from  the 
wheel,  not  merely  by  giving  larger  radial  space, 
but  also,  laterally,  taking  care  that  the  lateral 
casement  is  regular,  and  let  it  be  as  slow  as  con- 
venience will  allow.  Remember,  too,  that  there  is 
much  friction  against  fixed  aidesi  of  whirlpool 
chamber's  if  Thomson's  idea  is  thoroughly  carried 
out. 


DRUGS  AND  DOCTORS. 

A  XOTHER  offspring  of  modern  medical  thought, 
/V  remarked  Mr.  tieymour  J.  Sharkey,  M.A., 
M.B..  (>xo..,  in  hi.  opening  address  delivered  at  St. 


EFFECTS  OF  WEATHER  OH  INSECT 
LIFE. 

T  the  Royal  Agricultural  College,  Cirencester, 
last  week.  Miss  E.A.Ormerod,  F.M.S.,  thi  •con- 
sulting entomologist  to  the  Royal  Agricultural 
Socioty  of  Kngluuu,  delivered  a  lecture  on  the  above 
subject.  At  thi!  outset  the  lecturer  referred  to  tho 
current  opinion  that  weather  affected  all  insect  life 
alike  :  tins  was  far  from  being  the  case.  The  golden 
chafer,  or  turnip-flea  beetle,  throve  in  very  hot 
sunshine,  while  the  daddy  long  legs  or  crane  fly  liked 
the  cool  dampness  of  overshadowed  meadow  grass. 
What  one  species  of  insect  thrived  on  in  its  fully 
d«velo]ied  state  might  be  precisely  what  would  not 
have  suited  it  as  a  caterpillar  or  a  grub.  We  also 
required  to  distinguish  the  meaning  of  the  word, 
'■  w-  atlwr,"  for  differences  in  the  amount  of  heat 
or  cold  acted  very  differently,  according  to  tho 
amount  of  rainfall  or  of  moisture  accompanying  them . 
Muny  grubs,  such  as  those  called  surface  cater- 
pillars, would  stand  severe  cold  so  long  as  they  were 
in  their  own  specially  prepared  wintering-place*,  but 
if  thrown  out  so  as  to  be  exposed  to  wet  also,  would 
die.  A  sadden  downfall  of  coUl  rain  in  summer 
would  clear  off  caterpillar*,  but  with  regard  to  some 
kinds  of  eggs,  though  heavy  rain  might  destroy 
them,  yet  they  would  not  hatch  as  well  in  drought 
or  heat  as  when  there  was  a  certain  amount  of 
moisture  in  the  air.  Insect  life  was  also  affected, 
not  only  by  the  state  of  tho  weather  for  the  time 
being,  or  shortly  before  any  given  time,  but  the 
effects  of  weather  might  bo  traced  for  one  or  two 
years  or  more,  sometimes  directly  in  tho  condition 
of  the  insects  themselves,  sometimes  by  promoting 
the  growth  of  special  weeds,  which  might  bo  the 
food  plant  of  some  special  plant  peat  (the  charlock, 
for  example),  ami  also  by  so  affecting  the  state  of 
the  ground  that  regular  measures  of  cultivation  by 

which  plant  and  insect  ft  

oof  could  not  be  carried  on. 
of  their 
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s  when  the  farm  opera- 
tions of  the  year  commenced,  tin  y  would  see  »mc 
of  tike  reasons  why  they  were  uninjured  even  by 
severe  cold.  The  winter  state  which  they  called 
hibernation  wo*  not  "imply  a  torj>itlity  caused  by 
the  cold,  for  it  ru  found,  in  case*  where  the  regu- 
lar timo  for  hibernation  had  not  arri  ved,  that  insects 
had  carried  on  their  occupation  quite  undisturbed 
by  a  drop  in  the  temperature  of  some  degrees  lower 
than  the  warmth  of  some  works  later,  when  they 
were  retiring  in  due  course  to  their  winter  quarters, 
lion  appeared  to  be  quite  a  distinct  coudi- 
i  mere  effect  of  cold  ;  rather  a  constit  utioual 
I  influence  in  whirh  insects,  while  they  hod 
still  all  their  instinctive  faculties  in  good  order,  pro- 
pared  a  shelter  for  the  coming  cold  ami  want  of 
food.  They  did  not  just  pass  into  a  state  of  torpor 
indifferently  wherever  the)'  might  be,  but  selected 
some  special  locality  under  leaves  and  stones,  or 
some  safe  protection,  or  formed  a  cell,  or  in  some 
way  mpptied  themselves  with  shelter ;  and  here 
they — or  such  of  them  as  hibernate — passed  into  a 
ijuiiit,  motionless  state,  the  animal  function*  decreas- 
ing in  power  with  the  increase  of  cold.  Still,  if 
even  totally  frozen  so  that  they  could  bo  broken 
Uka  sticks,  many  kinds  of  catcrjrallar*  were  not 
injured  so  long  as  the  free-ring  took  place  in  the 
shelters  they  had  made  for  themselves.  The  true 
remedy  hero  wosfor  farmers  to  cultivate  the  land  in 
the  autumn,  and  th  mw  them  out  of  their  cells  and  lay 
them  open  to  drying  winds  and  frost  and  thaw  anil 
wot.  This  would  effectually  kill  them.  So  fsr  a* 
the  egg-laving  is  concerned,'  Miss  Ormrrod  tmiiitcd 
ont  that  the  laying  places— rank  grasses  and  weeds 
-  should  be  destroyed.  Liming  and  chemical  man  - 
ores  and  sheep-folding  were  all  sure  means  of  de- 
stroying the  eggs.  In  eoucluiiou  she  asked  for 
further  information  from  fanners,  to  help  Uf,  by 
bettor  knowledge,  in  destroying  those  pests  to  our 
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TPIIE  second  session  of  this  society  was  inaugu- 
I  rates!  on  Monday  eveniug,  October  9th.  by  nn 
address  from  the  president,  Mr.  K.  C.  Johnson, 
F.R.A.8.  Astronomical  observation,  the  president 
■aid,  is  n  most  fsom|irehfnsive  term,  whether  con- 
sidered from  the  extensive  range  of  celestial  |>himo. 
mcuaor  from  the  instruments  required  fortheir study. 
Rvca  with  unaided  eyesight  a  great  deal  can  be 
done — and  indeed  ought  to  be  d<ine  before  a  tele- 
■cope  ia  called  into  requisition.  The  position  and 
ii information  of  the  northern  constellations  should, 
for  example,  lie  familiar  to  every  student,  and  many 
of  the  phenomena  of  comets  can  only  !»•  apprehended 
by  tho  naked  eye.  or  at  most  with  a  field  glass  of  a 
|siwirr  of  two  or  three  diameters.  Tho  identification 
of  meteor  path"  among  the  stars  is  also  one  of  tin- 
most  important  of  eye  observations,  and  the  care 
with  which  the  numerous  tracks  of  these  apparently 
insignificant  object*  have  been  mapped  out  by  our 
army  of  observers  lias  led  to  the  most  remarkable 
disoovery  of  recent  year*  that  of  their  connection 
with  comets.  Where  telescopes  of  |nw  power  are 
employed,  observers  should  be  cautioned  ag;iinst  the 
repuatod  endeavour  to  separate  close  double  stars, 
for,  besides  the  inutility  of  such  a  practice,  there  is 
often  positive  injury —sometimes  of  a  serious  cha- 
racter— inflicted  upon  tho  eye.  It  does  not  matter 
about  going  from  a  bright  light  into  darkness,  if  no 
attempt  ia  mode  to  immediately  perceive  faint 
objects,  but  to  turn  the  eyo  from  an  almost  black 
telescopic  Bold,  where  perhaps  a  faint  nebula  orstar 
ia  being  sought,  to  the  page  of  a  notebook,  brilliantly 
illuminated  by  a  bull's  -eyo  lantern  or  a  i 
strain  to  which  the  strongest  eye  sli 
jeetod.  No  one  will  be  rash  enough  to  run  the  risk 
at  damaging  eyesight  by  viewing  tho  sun  without 
proper  precautions,  but  with  instruments  of  more 
than  5  or  6  inches  in  diameter  it  is  hazardous  to 
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i  gas  jet.  is  i 
uld  not  lie  sub' 


Wet  v.  Bry  Coal.  — Though  it  is 
conceded  now  that  wet  bituminous  cnnl  will  not 
make  ns  large  a  quantity  of  steam  in  a  baflsf  as  dry 
coal,  we  havo  few  figures  to  substantiate  this.  A 
series  of  tests  has  been  recently  inude  at  Bochum. 
Germany,  which  substitutes  facts  for  theoretical 
considerations.  A  lot  of  washed  slock,  holding  IN 
percent,  of  water  and  99  per  rent  of  ash,  eva- 
porated 6'7  poundsof  waterper  pound  of  fuel ;  while 
tho  same  cool,  with  only  3  per  cent  of  water,  made 
mm  8  to  B  o  pounds  of  steam.  Making  due  allow- 
anon  for  moisture  by  reducing  to  a  standard  of  like 
qnantitiea  of  ooal.  free  from  moisture,  tre-re  is  found 
to  bo  a  direct  loss  by  using  wet  coal  of  14  pet 


A COMET  was  discovered  by  Prof.  Schmidt, 
of  Athena,  on  October  8th,  only  Is  south- 
west of  tho  groat  comet,  and  having  the  same 
motion.  Turn  Keht  Circular  No.  64,  in  an- 
nouncing tho  fact,  says,  "  Should  further 
observations  confirm  the  list  statement,  this  new 
comet  would  seem  to  be  a  companion  of  the 
groat  comet,  and  may  havo  formed  part  of  it  at  a 
former,  not  necessarily  very  remote,  time, 
by  the  history  of  the  celebrated  comet 


Dr.  Wentworth  Krck,  writing  on  Oct.  12th. 
from  Sherrington,  llray,  says  that  an  observa- 
tion made  that  morning,  confirmed  Dr.  Oppen- 
heim'a  elements  which  indicate  a  parabolic  orbit, 
or,  in  other  words,  that  the  comet  is  a  stranger 
that  has  never  visited  us  before,  and  never  will 
again.  I*-ttera  continue  to  arrive  from  different 
parts,  the  West  Indies,  Cape,  Brazil,  4cc\,  giving 
glowing  descriptions  of  tho  splendour  of  the 
comet.  It  will  be  a  groat  disappointment  if, 
after  all  that  has  been  said,  it  should  not  return 
in  tlircu  or  four  months,  and  fall  into  the  sun. 

The  report  of  the  directors  of  the  Chicago 
Astronomical  Society,  which  includes  that  of 
Prof.  Hough,  director  of  the  Dearborn  Observa- 
tory, has  been  published.  It  gives  an  account 
of  the  work  done  with  the  ISj in.  equatorial  on 
the  great  comet  of  1SSI,  on  Jupiter,  the  satellites 
of  Uranus,  and  on  double  stars.  The  notes  on 
Jupiter  are  specially  valuable,  as  the  spots  and 
marking*  havo  been  carefully  studied,  micro- 
metric  measures  made,  and  sketches  taken.  From 
these  it  appears  that  the  great  red  spot  lias  lieen 
retrograding  with  an  accelerated  velocity,  the 
apparent  rotation  period  in  March,  IN!*'.!,  Ising 
'Mi.  aam.  37*Ka.,  or  four  seconds  gruatcr  than  at 
the  opposition  of  lh70.  That  appears  to  indicate 
a  total  drift  of  the  red  spot  40,001)  miles  in 
longitude,  or  about  10,000  miles  in  the  first  year, 
and  30,000  in  tho  second,  Prof.  Hough  says  : 
These  olstcrvution*  prove  that  the  red  spot  is  not 
the  solid  portion  of  the  planet,  as  has  been  held 
by  a  number  of  astronomers.  One  of  the  most 
curious  features  of  this  interesting  object  is  it* 
stability.  Here  we  have  an  immense  floating 
island.  29.000  miles  in  length  by  8,."KH)  miles  in 
breadth,  which  has  maiutain.d  it's  shape  and  si/.i 
without  material  change  for  moru  than  three 
years. 

Letters  received  from  Ceylon  announce  the 
death  of  Dr.  Thwaites,  F.H.S.,  the  director  of 
tho  Botanic  Gardens  nt  Pcradenvia.  in  his 
seventy-second  year.  Dr.  Thwaites  was  known 
in  this  country  as  an  expert  micnocopist  and  a 
ililigent  student  of  cryptogauiic  liotany,  The 
success  of  the  <  liiiirhoria  culture  in  Ceylon  is 
largely  due  to  the  labours  of  Dr.  Thwaites. 

Commander  Martlet!,  of  the  I'.S.  Navy,  say.1 
that  the  temperature  of  tho  (inlf  Stream  in  the 
eailv  pirt  of  its  course  rarely  exceeds  S3  in  June 
and  July,  except  under  a  hot  sun  in  very  calm 
weather.  The  temperatures  of  the  stream  at 
corresponding  depths  are  the  same  as  those 
found  between  the  Windward  Passage  and  the 
(iulf  of  Mexico.  Thu  width  of  the  Strait  of 
Florida  is  forty-eight  miles,  the  greatest  depth 
439  fathoms,  giving  an  area  of  cross-section  of 
about  430.000, 000  square  feet,  and  lit  tho  aver- 
age velocity  (three  knots!  the  delivery  is  about 
436  billion  tons  per  day.  which  is  much  less  than 
enough  to  account  for  the  volume  of  warm  water 
which  spreads  over  the  Atlantic.  Commander 
Burtlett  has  negatived  the  idea  that  the  Arctic 
current  as  such  undcrruns  the  (iulf  Stream  to 
the  (iulf  itself,  or  even  to  the  Straits  of 
Florida. 

The  amount  contributed  by  the  gas  companies, 
for  the  purpose  of  supplying  the  necessary  funds 
for  thu  forthcoming  exhibition  at  tho  Crystal 
Palace,  now  exceeds  C'i.OOO.  According  to  pre- 
sent arrangements,  the  gas  exhibitors  will  light 
tho  south  end  of  the  nave  from  the  entertain- 
ment  court  to  the  crystal  fountain,  while  the 
elcctriaU  light  exhibitors  will  occupy  the  north 
nave  and  the  transept. 

Tlie  sixteenth  annual  report  of  the  Acro- 
nautif-al  Society  of  Great  llriuin  ho*  lat-n  issued. 
Ilesidcs  the  papers  read  at  the  annual  meeting,  it 
contains  a  n  print  .if  Dr.  Pole's  "  Study  of  the 
Problem  of  Aerial  Navigation." 

MM.  FrtVon.  Dumont,  and  Franeon  have 
succeeded  in  solidifying  petroleum,  ir 


state  it  burns  like  tallow.  This  solidification  is, 
according  to  (Wist,  effected  by  adding  to  dis- 
tilled petroleum  25  per  cent-  of  the  purified 
juice  of  plant*  belonging  to  the  family  of  tho 
Eupharbiacta!. 

It  is  known  that  M.  Doehormi  has  been  lately 
■engaged  in  some  interesting  experiments  with 
water-currents  in  tuls-w,  the  phenomena  variously 
resembling  those  of  electricity  and  magnetism. 
11<-  ha*  late  ly  made  what  he  .alls  Ayr'rw/uijw.o.ic, 
which  act  like  tuning-forks.  An  elongated 
U-*haiiod  brass  tube  is  connected  through  a 
tubular  stem  with  a  pipe  giving  town  water. 
Tho  upper  ends  ant  bent  round  nearly  to  contact 
with  each  other.  Discs,  or  pieces  of  various 
forms,  are  adapted  to  those  ends  with  screws. 
On  passage  of  water,  the?  fork  enters  into  regular 
\  ibration,  owing  to  iittniction  if  tho  nozzle  s  have 
thick  edges,  and  to  repulsion  if  they  have  thin 
ones.  '1  Tie  sound  is  more  distinct  if  tho  branches 
are  so  far  separate  as  not  to  touch  at  each  vibra- 
bration.  With  the  ends  of  tho  branches  im- 
mersed in  water,  the  instrument  without  any 
disi-.s  gives  a  note.  The  vibration  felt  on  touch- 
ing the  fork  when  in  action  is  like  that  from  the 
rhcophores  of  a  wiuk  induction  coil.  These 
hydrodiapusons  act  also  with  a  comproasfd  cur- 
rent of  air,  or  with  steam.  They  may  lie 
utilised  to  keep  ordinary  tuning-forks  in  action, 
or  as  hydraulic  counters. 

Steps  are  being  taken  to  caineet  Uie  islands  of 
Mauritius  and  Heunion,  about  134  miles  apart,  hy 
a  system  of  optical  telegraphy.  M.  Adam  is 
taking  out  two  of  Col.  Mungin  s  Lirge  telescopic 
appuratuaea  for  th<«  purist',  and  he  has  devised 
what  he  terms  an  oii'wwiK  rtlifnrr  for  the  light 
i  that  of  an  ordinary  petroleum  lamp  will  suffic'cl. 
The  signal*  will  is-  photographically  recorded. 
Th<!  system  is  expected  to  Isj  spociaUy  useful  in 
signaliing  the  n].proaeh  of  cycloms*. 

71ic  emplo\ment  of  phosphor-bronM  wire  in 
telephony,  us'  proposod  by  a  Belgian  physicist, 
i'/.7-e.ViV..'f'  ii-gaiils  as  of  gii-at  imi)ortuncc  for 
the  development  of  the  art.  The  conductivity  is 
somewhat  less  than  that  of  copper:  but  as  it  is 
more  than  sufficient  with  the  high  tension  of  tho 
currents  usid,  this  isof  little  eonscqni'nce.  'lVje 
is  great  advantage  in  the  suiicrior  tenacity  of  the 
wire:  lengths  of  3  to  400  metres  may  be  sus- 
peneied  without  intermediate  support. 

Tho  Uovemor  of  I,ower  Austria  has  lately 
issued  u  detailed  (silice-ordinancc  regarding  pre- 
cautions to  ho  taken  against  fires  in  theatre*. 
It  his  been  carefully  |m  ]*ired  by  a  select  com- 
mission, and  contains  1 10  urticlfT..  Each  themtre 
must  1m>  isolated,  and  have  no  communication 
w  ith  neighlsjuring  buililings.  The  stage  and  tho 
llousi^  must  l*'  sc'iuuiited  by  a  wull  at  least  O  'JOm. 
thick,  and  rising  .ilsjut  O  l'.'im.  above  the  resif,  <o 
that  the  stage  ituiy  be  iwlaUd  entirely,  if  neees- 
iry.  The  stage  must  bo  wpHrated  from 
.<  ighlsDuiing  spaeess.  and  must  bo  high  enough 
for  the  c  urtain  to  Is-  raised  without  rolling.  No 
habitation  is  allowed  in  the  th.-atre:  only  the 
scoTot'iriut,  thcwTirdrol>',  the  i«>m  fornccfssorieu, 
ami  the  [wrter's  loilgei.  The  workshops  and 
ston  s  of  se  enn  v,  and  the  buffets  must  be  outsade. 
These  rules  will  he  appliid  to  existing  theatres). 
All  stuff*  used  by  actois.  or  for  sc  enery,  must 
1*.  dipped  in  a  riifproofing  oimpecsition  during; 
thu  vacation.  Fireworks  and  explosive*  must  not, 
under  any  pretext,  lie  kept  in  theatres.  In  new 
theatres  there  must  not  lie  more*  than  four  gal- 
leries,  beside*  the  pit  and  lowest  tier  of  lioxea. 
The  orchestra  must  not  lie  utilised  for  spectators. 
In  the  pit  and  galleries  must  h.  pai»igt»,  *'  that 
there  are  not  more  than  six  places  ir.  a  row.  The 
numbered  jiersons  appointed  for  relief  service  in 
case  of  lire-  is  to  lie  regulated  by  an  agreement 
hclwcon  the  police  and  the  magistrate.  An 
idinam*  as  to  the  interior  service,  drawn  up  by 
them,  must  be  printed  and  sold  to  the  public  at 
entrance.  The  chief  of  the  theatrical  enter- 
prise is  hound  to  give  the  alarm  directly  the 
danger  hns  declared  itself,  and  to  ask  the  public 
to  lciivc. 

l'rof.  Palmicri  has  olisc<rv<d  considtialilc 
difference  in  oils  as  regards  el.s  trie  conduct iyity, 
and  he  pmnoMcs  to  apply  his  data,  with  the  aid  of 
a  diagometor  constructed  by  him,  to  investiga- 
tion of  the  oils  occurring  in  commerce. 

By  a  recent  order  f>f  the  ("Air.  the  admission  of 
women  students  into  tho  Nicholas  Military 
Hospital  will  ccaise  at  the  end  of  the  vcar.  Tho 
student*  will  be  authorised  to  complete  thcir 
course,  after  whie:h  clinical  instruction  of 
women  wiU  cease  at  tho  hospital.    Tho  Academy 
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•if  Medicine  fur  women,  with  a  curriculum 
exactly  like  that  of  tho  old  universities,  has 
numbered  367  students.  Since  187",  when  the 
first  students  jwssod  their  examinations,  281 
completed  their  studies;  J 52  have 
fully  tho  examination  for  doctor  in 
.  and  I6f,  hare  entered  tho  service  of  the 
I  or  the  hospital*. 

Bk)tting-rsipcr.  which  not  merely  dries,  hut 
removes  a  freshly-made  ink -blot,  is  prepared 
(according  to  the  Af.  SiliM.),  by  plowing  thick 
blotting-paper  through  a  concentrated  solution 
of  oxalic  acid,  and  then  drying  quickly. 

The  Berlin  Society  of  Architects  lately  made 
inquiry  into  the  cuusc  of  many  bronzes  becoming 
black.  The  statue  of  Frederick  tho  Grcot,  e.g., 
has  acquired  a  quite  dark  coat,  while  an  old  gun 
before  the  Arsenal  has  retained  its  fine  green 
colour,  though  both  have  been  similarly  exposed 
to  atmospheric  influences.  On  analysis  of  the 
bronze  of  tho  gun  it  was  found  to  consist  of  nine 
parts  copper  and  one  part  tin,  while  that  of  the 
stituc  contains  a  considerable  percentage,  of  line, 
ft  is  inferred  land  other  olwrvations  confirm  the 
view)  that  xiuc  is  the  EMM  of  the  hUckcning  in 
question. 

Tho  subterranean  telegraph  line  between  Paris 
and  Nancy  is  now  completed,  ami  gruuter  accuritv 
so  acquired  for  telegrephie  communication  with 
tfie  capital.  The  cable  between  Paris  and  Mar- 
seilles is  also  well  advanced,  and  will  «*>ti  be 
tried. 

_  A  il'ior  capable  of  being  opened  in  four  direc- 
tions has  been  invented  bv  llerr  Wiejrandt, 
<if  Berlin.     The  arrangement  is  applicable  to 

It  is  pleasing  to  learn  that  application*  for 
s  at  tho  Hygienic  Exhibition  of  Berlin  an' 
nd,  indeed,  likely  to  be  mure  than 
Not  only  luive  neatly  all  the  former 
exhibitors  applied  again,  but  there  is  a  largo 
accession  of  new  ones.  The  closing  day  for 
application  is  Oct.  15. 

An  interesting  discovery  bus  been  made  at 
l>orgali,  in  the  island  of  Sardinia  :  it  is  that  of  a 
large  subterranean  grotto,  containing  many  beau- 
tiful  stalactites,  in  the  side  of  a  mountain.  Them 
are  15  long  lateral  galleries,  the  arch  of  one  of 
them  resting  on  a  range  of  high  pillars  having  a 
whiteness  like  that  of  marble.  The  floor  of  the 
grotto  seems  to  bo  of  very  tine  basalt.  When 
the  grotto  is  lit  up  with  torches,  a  murvollons 
effort  in  colours  is  witnessed. 

It  has  been  found  by  M.  Clemandot.  in  experi- 
ments by  his  new  method,  that  in  K*t«l  tempereil 
by  e'jmpresrnon— that  is.  ronled  under  pressure, 
the  eoorcitive  (unc  is  maintained,  notwithstand- 
ing reheating,  and  even  forging.  In  other 
wonI»,  instead  of  King  ephemeral  and  unstable, 
like  the  roereitivc  force  duo  to  tcm]*Ting  in 
baths,  that  impressed  on  st<vl  by  compression  is 
piTmanent  awl  indelible,  whatever  the  successive 
operations.  Thin  is  thought  to  he  duo  to  the 
gre.it<T  homogeneity  produced.  The  metal  so 
trentod  hos  also  the  advantage  of  lieing  soft  ;  it 
mav  be  tiled,  drilli-d,  \-e._a  useful  quality  for 
makers  of  apparatus  with  magnets,  magneto- 
machines,  telephones,  &c,  who  often  lose  pre*  ious 
time  in  working  on  magnets  whiili  break  at  tlic 
last  moment. 

The  following  !l  a  lint  from  the  Itrtitvhc  Intl. 
Znt.  of  the  principal  Stenmsbip  Companies  con- 
veying passenger*  between  Europe,  and  tho  ports 
of  North  and  South  America  :  — 

Maimer.  Reg.  Ton. 

North  German  IJoyrl  ....       27  77,402 

CummMV.   49  OO^TJ 

Imnan  Co   16  4.1,955 

White  Star  Co   10  37,000 

Anchor  Co   61  127,510 

National  Co   8  25,3-1 2 

CJuion  Co   8  -J5.104 

Brail  and  Itiver  Plato  Co.  31  4J»,955 

Ro)TtlAVostIndian.MailCo.  24  53,S0ii 

Peninsular- Oriental  Co.  . .  49  — 
Tarine  steam  Navigation 

Co   54  119,807 

342  708,996 


Tin!  pressures  used  in  locomotives  have  gradually 
increased  from  about  iK»lb,  a  generation  ago,  to 
i  1401b.,  and  now  the  Boston  and  Albany 
is  using  165  to  175  in  iU  new 
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'  Wt  <ic  not  hold  omrgtltm  r*rp»n*ibl*  far  t\*  tipmim*  of 
TU  Atilm-  rrtpKtfulta  reanu  i  .  ikmtmll 
r  thomid  bt  draws  mm  a»  hnettg  as  p«*nMi.] 

i  M  h-  «4dT*,~4  la  th.  El.rros  af 


V  ;«(.nferl»/.Ml,(ul,  rtfrnmtf,  rarrtanaaJtaU,  ichru 
tftniimg  of  amp  UtUr  {.miiwrfs  wtrUd,  trill  Miar  If 
At  mmml-tr  aj  Ihi  Lttttr,  <u  mil  ,ti  the  page  m 
wJkttM  U  appaari. 

"  I  would  have  everyona  write  what  he  knows,  and  as 
much  as  he  knows,  but  no  nun  |  anil  that  not  in  this 
only,  but  in  all  other  subjects  :  For  such  a  person  mar 
have  surae  particular  knowledge  and  experience  of  ths 
nature  of  such  a  person  or  such  a  fountain,  that  as  to 
other  thimrs.  known  no  mow  than  what  everybody  don, 
and  vet,  to  keep  a  clutter  with  this  Utile  pittance  of  hi«, 
will  undertake  to  write  the  whole  body  of  phy.ickn  ;  a  vies 
hum  whenoe  (treat  laoonvenienoes  den  re  their  original." 


TION  OF  THE  EARTH'S 
PEERED  TO 

8UFFICIT    OCCULTATION  OF  t 
TIS     EQUATORIAL   MOUNTING  FOR 
A  PILLAR- AND  CLAW  TELESCOPE. 

[20635.]  I  woncE  tliat  the  compositor,  in  lino  12 
of  the  penultimate  paragraph  of  my  letter  (20590) 
on  p.  Ill  has  put  "  lsec.  -  159 ","  where  I  wrote 
•'  lsec.  -  16"." 

Penning  these  words  some  250  miles  from  my  own 
library,  in  a  part  of  England  in  which  evens  Loudon 
newspaper  is  absolutely  unprocurable,  I  need 
scarcely  tell  "Draco"  (query  48169.  p.  123)  that 
I  cannot  possibly  consult  "Flam  morion's  "  Let 
Etoiles,"  at  present  to  answer  his  question.  On 
my  return  home,  however,  in  the  course  of  another 
fortnight  or  three  weeks,  I  will  at  once  refer  to  that 
work,  anil  reply  to  "  Draco's  "  query. 

Never  having  had  occasion  to  consult  the  work 
referred  to  by  Mr.  Firth  in  query  48174  (p.  123).  I 
am  necessarily  ignorant  of  the  illustrations  it  con- 
tains, Willi  regard,  however,  to  the  position  of  the 
Earth's  axis,  as  referred  to  tho  direction  of  her 
motion  in  her  orbit,  I  may  say  that  on  September 
21st  the  Northern  Pole  of  tliat  axis  does  practically 
point  in  the  direction  which  the  Earth  is  pursuing, 
bn  the  21st  of  December,  though,  it  will  he  point- 
ing in  a  direction  square  to  that  of  her  motion.  On 
the  21st  of  March  tho  Northern  half  of  tho  Earth's 
axis  will  be  inclined  from  her  actual  path ;  and  on 
the  21st  of  June  will  he  again  square  to  tho  direc- 
tion in  which  she  is  moving.  At  intermediate  points 
in  her  orbit,  as  my  querist  will  see,  her  ax»  will 
gradually  change  its  direction  with  reference  to 
that  of  her  motion  round  the  Sun.  If,  then,  wc 
had  to  make  a  Sun  picture  of  the  Earth  us  seen  on 
September  21st.  we  ought  to  incline  the  Northern 
end  of  her  axis  to  the  left.  If,  on  tho  other  hand, 
we  wished  to  represent  her  as  seen  from  the  Sun  on 
March  21st,  her  North  Pole  should  incline  towards 
the  right.  Whether  the  diagrams  in  Professors  Hux- 
ley, Roseoc,  and  Balfour  Stewart's  "  Astronomy  " 
do  so  represent  the  Earth  at  the  times  of  the 
Autumnal  anil  Vernal  Equinoxes  respectively,  I  am, 
of  courso,  iguoraut.  If  they  do  not  they  are  wrong 
-that's  all. 

Let  me  assure  Mr.  S.  M.  Baird  Oemmill  (letter 
jit  it  never  struck  me  for  a  single 


20612.  p.  135)  that  i 
instant  tliat  his  silence  on  the  subject  of  y  Virginia 
arose  from  any  discourtesy  on  his  part.  I  know, 
too  well,  how  often  had  weather  and  cognate  hin- 
drances have  stood  in  the  wav  of  the  redemption  of 
my  own  promises  to  my  brother -readers  to  look  at 
stars,  to  attribute  any  such  motive  to  him. 

In  the  absence  of  any  means  of  reference  to  the 
records  of  mv  observations,  I  cannot  say  off-hand 
whether  I  did  witness  the  oecultation  of  i  Arietis, 
to  which  "  H.  S."  refers  in  letter  20G15  (p.  135). 
As  far  as  my  memory  serves  me,  I  did  not  happen 
to  observe  it ;  but  if  I  And  on  my  return  home  that 


I  actually  did  so,  I  will  copy  the  entry  from  my  ob- 
book  in  the  next  letter  I  write  in  these 

columns. 


sen atory 


I  do  not  know,  and  cannot  ascertain  where  I  am, 
what  the  latitude  of  Sheffield  is,  but  suppose  that  it 
must  be  53'  20',  or  thereabouts.  If  I  am  right  in 
this,  "  A  Young  Astronomer  "  (query  48251.  p.  146), 
may  draw  a  horizontal  line  from  A  in  his  own 
figure  and  letter  the  distal  end  E.  Then  the  angle 
11  A  E  must  be  mode  a  36'  40  .  that  being  the  co- 
latitude  of  53'  20',  or  angle  left  after  subtracting 
53  20'  from  90".  If  your  correspondent '»  Latitude 
be  53'  27'.  then  he  must  bevel  the  top 'of  his  block  to 
on  angle  of  36'  XV,  aud  so  on. 
A  Fellow 


OD   OF  USING 
AN  EQUATORIAL  TELESCOPE. 

[20636.1— The  improved  method  proposed  by 
"A.  S.  L."  is 


far  as  it  eves :  but  your  readers  require  to  be  re- 
minded that  the  diJ/Wmttal  method  isimprscticablo 
in  the  day-time,  when  no  star  is  visible,  and, 
possibly  the  sun  and  moon  are  hidden  from  view 
by  buifdings  or  other  obstacles. 

"Besides  this,  a  movable  It. A.  circle  is  seldom 
supplied  by  the  maker,  unless  specially  ordered. 
The  simplest  co-onlinatea  of  a  celestial  body  are : — 
(I)  The  doelinalion  (or  N.P.D.) ;  and  (S).  the 
angular  distaxi 
necessitates  a 
last  week. 

Jamas  Pearson, 

Fleetwood  Vicarage,  Oct.  13th. 

NEW  MOON  FOR  NOVEMBER,  1888. 

[20637.]  -With  reference  to  the  sixth  parag.  of 
"  A  Fellow  of  the  Royal  Astronomical  Society's" 
letter  (20590),  I  inclose  a  calculation  of  new  Moon 
for  November,  1882,  from  Fsrgusson's  table.  The 
result  differs  7m.  24s.  from  the  value  given  in  the 
Xaulirat  Atrnamt. 

From  the  title  of  the  tables  in  Ferguason's 
"  Select  Mechanical  Exerciser."  it  will  be  ■ 
they  ore  only  intended  to  be  "  i 
truth  for  any  common  almanac." 

With  this  limitation  it  is  presumed  the  i 
pass,  supposing  the  calculation  to  lie  correct. 

Tore  or  Nkw  Moon  re  Xoyexojeb,  1882,  by 

Feuqubsos's  Tables. 
Old  Style—  d.  h.  m.   A  B 

New  moon.  Jan.  1782,  Tab.  I.    2    111    196  259 
100  years   „  VI.    4   8  11      5  266 


New  moon,  Jan.  1882 
Nov.- Jau.  =  ll-l  =  10 


6   9  22   198  514 
,111.  295   7  20  291  258 


301  1G  42 

Equat.  A  489  -  360= 129  „  IV.  63 


77* 


B  772  -  720  -  62  „  V. 


17  52 


302  II  27 
1800  Diff  .Old  and  New  Styles  +  12 

314  11  27 
Deductions  for  Nov.,  Tab.  HI.  304 


10  11  27 
10  II  10-6 


New  Stylo- 
New  Moon,  Nov.,  1882 
By  XaHtital  Almanac 


Error  +  74 
Tables  for  calculating  the  true  time  of  any  New 
or  Full  Moon  from  the  cn«tiou  of  the  world  to 
a  n.  7800  ;  near  enough  the  truth  for  any  common 
almanac.  A.  D  L. 


[20638.]— I  EEMEMi'KH  watching  the  occnltalion 
of  the  above  double  star  on  January  20th,  1880. 
Tliij  night  here  was  very  fine,  and  definition  almost 
good  as  possible.  With  a  2lin.  Wmy  I  then 
had,  and  power  140,  I  could  plainly  see  the  star  was 
double,  although  not  divided.  I  have  the  following 
note  of  it  made  at  the  time :— "  Oecultation  of 
<  Arietis.  Although  so  dose  a  double,  I  could  see 
■n  which  sole  was  the  -.nia'.i'  r  stir  Unfortunately, 
I  adjusted  the  telescope  almost  at  the  moment  of 
di&appearance,  but  my  impression  was  that  it  ap- 
peared to  get  Ira*  a  moment  before  it  disappeared." 

Walsall,  Oct.  14.  F.  T. 

NEW  MARKINGS  ON  JUPITER. 

[20039.]—  I  wish  to  call  attention  to  tho  new  and 
striking  features  which  have  been  visihle  in  Jupiter's 
northern  hemisphere  during  the  last  two  months. 
These  consist  of  numerous  dusky  patches  which 
have  appeared,  some  on  tho  north  cifuatorial  dark 
belt,  some  projecting  northwards  from  that  belt, 
reaching  in  some  cases  even  to  the  next  belt  to  the 
north,  aud  others  extending  for  a  considerable 
distance  to  the  south  of  the  same  belt.  Several  of 
these  new  features  are  very  conspicuous,  being  nearly 
as  prominent  as  tin  great  rod  spot  ever  was  at  its  best, 
and  attaining,  in  one  or  two  eosaa,  to  nearly  similar 
dimensions.  The  exact  number  of  these  objects  is 
nmortaiu,  but  at  least  six  are  visible,  and  at  wbat- 
ever  tuu<  an  observer  L.tWH  u.-.  *  ■  !>■  watching 
Jupiter,  one  at  Inast  of  these  dark  masses  wiD 
probably  be  visible,  and  very  frequently  too.  I 
mention  these  features  particularly,  because  from 
their  position  aud  prominence  they  offer  an  ad- 
mirable opportunity  for  thn  re-determination  of 
the  rotatiou  period  of  this  belt,  and  one  which  has 
been  entirely  absent  during  tho  last  year  or  two. 

On  Oct.  12  last,  at  I5h.  10m.,  Jupiter  had  a  curious, 
striped  appearance.  Definition  was  superb,  though 
rather  misty,  and  with  power  150  on  my  6^ in. 
Calver,  the  appearance  was  very  striking,  This 
was  caused  prii>a| silly  by  tho  two  broad.  iLark,  red 
belts,  which  now  form  the  south  equatorial  bolt, 
the  duskv,  double,  uorth  equatorial  lsilt ;  the  double 
belt  still 'further  to  tho  north  ;  and  two  other  fairly 
conspicuous  bands,  one  situate  on  the  south  edge  of 
tho  north  polar  cap,  and  the  other  son 
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south  of  the  equatorial  belt*.  Besides  these  mark- 
infra,  the  whole  surface  was  one  mass  of  complex 
detail. 

Brighton,  Oct.  14th.   A.  8tanlcy  William*. 


ASTRONOMICAL. 

[2064OJ— With  regard  to  q  Coroiuc  (letter 
20591).  I  triol  this  last  ovouing  at  ii.110.  Mv 
ob*-rvatory  is  on  low  liuiil,  near  a  river,  ami  1 
never  use  auito  the  full  nperiure  with  my  8}  in. 
generally  "j.  With  this,  awl  Timer  3M,  I  can 
only  say  distinctly  that  n  is  double,  ami  every  now 
ana  tlieu  I  fancy  I  see  a  black  line  between  the 
components.  F.B.C.S. 

BOOT  AND  SHOBMAKING.  Ill 

120641.]  —  NOW  I  must  digress  a  little  bit.  to 
get  at  your  work  properly.  You  cannot  (ret  to 
work  properly  if  sitting  in  an  ordinary  chair,  a* 
your  knee*  would  iucliiie  from  vou  ;  tliut  would  lie 
a  back-breaker.  As  the  old  and  easiest  position  on 
a  seat,  which  bring*  the  knees  up  to  a  level  with  the 
chest,  although  u  cramped  |«i*iUoii  and  a  ►'real 
■train  on  the  system,  is  still  the  easiest  if  you  are 
goinc  to  nurve  yuur  wmk.  Hut  then-  n i •  ■  very  few 
who  would  like  to  cut  u  figure  like  an  old  ioh|.U  i 
when  it  can  be  done  for  a  trilling  outlay,  and  l»-  a 
pleasure  to  work.  I  haTo  tried  to  introduce  this 
and  other  macliiiics  for  years  :  but  it  has  l«-cn  a 
failure,  and  why  I  do  not  know.  Some  folks  count 
attitude  everything  ;  but  let  mo  tell  you  that  this 
attitude  is  very  irksome  to  those  who  an'  used  to  it. 
and  it  is  very  injurious,  and  no  tongue  can  describe 
what  some  in  the  trade  suffer.    Fig.  I  illustrates  a 


I         £  3 

machine  that  I  have  used  with  success,  at  which 
yon  can  sit  or  stand,  lowering  your  work,  fixed  and 
handy,  Unit  you  can  get  at  it  at  a  moment's  notice  ; 
at  any  odd  time  can  lie  put  up  in  less  than  rive 
minute*,  and  struck  and  stowed  away  in  a  l«-x  'In 
deep,  9iu.  wide,  and  4ft.  long,  ill  a  cupboard  or 
other  convenient  place  out  of  the  way,  to  be  got  out 
ut  a  moment's  notice,  or  taken  ubout  the  country. 

Now  we  will  take  the  figures  at  the  bottom,  1— 
A  A  is  an  upright,  consisting  of  a  piece  of  spruce 
tar,  -tin.  wide,  2in.  thick.  3ft.  Gin.  high,  checked 
with  two  pieces  of  vat-hooping,  about  Jin.  thick, 
Hin.  long,  and  2in.  wide  :  the  top  end*  made  semi- 
circular with  a  jin.  hole  drilled  in,  and  a  few  holes 
ilrillod  in  and  countersunk  to  screw  them  on.  When 
these  are  put  on  both  sides  i.|.|mimN  n>-  :in  tl-i. 
bore  the  hole  right  through  the  upright.  This 
should  be  Hin.  from  the  top  for  a  piece  of  jin.  iron 
nsl  to  drive  through.  C  is  a  mortise  hole,  in  which 
an  iron  nut  is  let  in,  the  same  as  a  nut  in  a  wooden 
bedstead,  for  a  bedstead -screw  to  go  in.  At  Dare 
two  plates  of  the  same  width,  with  a  series  of  (in. 
holes  drilled  in  Hin.  apart:  but  the  holes  not  to 
come  opposite  one  another.  The  lack  to  bo  Jin. 
above  the  front,  that  the  pin  K.  made  of  a  inecc  of 
Jin.  iron  rod  pointed  taper,  may  take  Iks  pnsftVsTJ 
shown  when  inserted.  At  the  bottom  is  u  tenon, 
made  lin.  long,  lin.  thick,  and  '.'tin.  wide.  II  at 
the  top  is  hollowed  out,  as  shown  at  It  x  Q.  Q  is 
a  piece  of  elm,  or  birch,  or  beech,  lin.  thick,  .tin. 
deep,  and  6|in.  long,  let  into  the  stauilard  as  shown, 
and  the  corners  cut  off,  and  glued  and  screwed  : 
this  i*  the  stop  for  the  shackle  F»F.  this  i*  made  of 
a  piece  of  fin.  good  iron  rod,  F  X  being  the  side 
view,  bent  round  the  shape  of  a  horseshoe,  with  two 
eye*  turned  for  |in.  iron  nsl  to  go  through,  as  seen 
at  1  Fin  position,  length  Sin.  from  the  eye;  this 
forms  the  platform  to  fix  your  work  upon,  and 
from  the  stop  O  should  bo  wound  round  with 
some  small  jute  line,  untwisting  the  tine  to  make  it 
lie  flat  and  tight  a*  you  wind  it,  and  afterwards 
covered  with  a  piece  of  tight  cross-belly  hide.  See 
H  section  the  core-iron,  next  ring  line,  the  other 
outside  leather,  cither  stitched  as  shown  underneath 
or  felted  over  the  two  edges  butting.  I  is  a  plate  or 
(hoe  fur  the  bottom  of  standard,  with  a  mortise 


to  fit  tenon,  about  4in.  by  S,  chamfered  off,  and 
lO  be  glued  fast,  and  skew -nailed  upon  the  standard. 
Four  hole*  made  in  it  to  screw  it  fast  to  the  floor. 
.1  is  a  piece  of  wood,  elm,  30iu.  long,  12iu.  wide, 
and  lin.  thick.  A  notch  is  cut  in  to  fit  tho  standard 
tight,  and  the  two  corners  cut  off  ItHri.  cuch  way. 
Fillets  can  be  nailed  upon  the  top  outer  edges  to 
keep  the  tools  from  rolling  off,  and  one  or  two 
screw*  passed  through  the  standard  to  fix,  it.  the 
height  of  window-sill  bead, and  two  screws  through 


the  ends  to  fix  it  to  the  window-sill  inside.  It 
shows  the  machine  erected  before  a  window,  K  being 
the  In-all,  I.  the  lust  or  shoo  wy-u  it  M  is  the 
stirrup  drawn  down  by  the  pin  K,  for  holding  the 
work.  4  is  the  clams  before  mentioned.  N,  the 
two  battens  ;  O,  tho  fillet*  for  the  jaws  ;  P  tho 
l«-d«b  id  screw  to  tix  then-  ui  position  at  the  nut  at 
the  mortise  C,  passing  between  the  Kitten*  of 
clam*  at  10,  with  3ft.  tiin.  of  batten  4in.  wide,  and 
a  piece  of  inch  elm  II  or  l'iui.  wide,  4ft.  long,  with 
iron  fittings,  which  are  not  very  expensive  :  as  little 
or  any  labour  is  required,  you  may  have  somctliujg 
to  work  on  with  pleasure.  'The  place  I  II, 
again  shown  at  J  H  X  is  hollowed  out,  and 
.i  j.in-e  - ' i  two  of  f.  It  locked  in  .  but  it 
is  worth  tin-  trouble  and  expense  of  getting 
n  piece  of  rubber,  as  sold  for  shoe-soles  or  insertion, 
about  3- Hi  thick,  and  glued  and  tacked  in,  covered 
again  all  over  with  a  piece  of  stout  russet,  and 
strained  tight  to  shape,  and  tacked  all  round  with 
J  tacks  round  headed  tiu-tuek"  if  you  can  get 
them,  or  brass  gimp-pins,  and  then  the  attitude 
become*  as  shown  m  Fig.  2.  Fig.  3.  tho  places 
A,  B,  C.  in  the  dotted  line,  is  a  receptacle  for  tools 
made  of  tin.  stuff.  Kin.  deep,  the  cheeks  nailed  on 
the  upright,  and  top  and  lsittom  upon  the  cheek-, 
with  a  door  on  th-  luck  fide,  and  thin  I  found  held 
all  I  wanted,  w  ith  hemp,  flax,  brads,  tacks,  wax, 
\*c.  Aic.  I  have  made  the  marhiue  with  a  ivvolv- 
ing  table,  but  there  is  more  work  in  that  cane. 

Jack  of  All  Trades. 

AN  EFFICIENT  AND  EASILY-MADE 
CARPENTER'S  BENCH. 

[20642.]— Svtnjauamxa  the  excellent  article 
on  page  lot,  October  Gth—  and  which  should  In-  re- 
ferred to  before  making  uae  of  the  following,— 
Is  iow-  is  givcu  parti-  ii  i:  of  a  rough-and-rcudv 
carjs-nter's  lienrh  made  bv  the  writer.  It  imov 
easily  made,  cost*  but  little  in  materials  (from  7n". 


to  R*.),  and  ran  Is-  made  in  a  few  hour*  by  any  one 
who  can  make  a  straight  saw-cut.  while  it  is  capable 
of  being  used  for  all  the  probable  want*  of  99  out 
of  every  100  amateur*. 


The  sketches  almost  explain  themselves.  No.  1 
shows  the  bench  complete,  with  it*  variou*  dimen- 
sions; No.  2  show-,  the 'arrangement  of  the  end.  The 
legs  are  lin.  by  liin.  \>s  IK'liu  tin  top  board*  are 
two  Hin.  by  IJin.  thick  :  the  side  board*  are  Ilia, 
by  lin. ;  the  strip*  screwed  on  each  end,  and  along 
the  inner  face  of  the  teem,  are  3in.  by  lin.  Botn 
side*  of  the  bench  are  alike,  except  Unit  one  side 
ha*  a  bench-screw  fitted.  The  timber  used  is  all 
unpinned,  the  some  us  it  comes  from  the  timber- 
yard.   The  whole  of  the  bench  is  put  together  with 


r  /  c  .  p  . 


-!in.  and  .tin.  k  ti-s-i  consequently,  it  is  easily 
taken  to  pieces,  either  for  the  purpose  of  getting  it 
into  an  awkward  mom,  or  using  the  timber  for 
any  other  work  when  the  bench  is  no  longer 
wanted. 

The  space  undcrowtli  the  bench  may  be  utilised 
by  using  the  cross  *tri|*s  at  each  end  a*  rests  for 
nhelf-boards,  or  m  many  other  »  ays.  The  benoh- 
scrow  is  not  shown,  but  its  positiou  is  indicated, 

and  the  slot  f-ir  the  ro  r  and  pin  (described  on 

page  101)  is  also  shown.  The  bench-stops  ooomt 
of  three  thick  screws,  ubout  iiositiou  a*  shown. 

il.iwlsworth.  E.  B.  8. 

THE  "ARTFUL  DODGER"  AS  AN 
AMATEUR  PRINTER. 

[20643.]— Now  that  the  season  for  making  the 
negativi-s  is  over,  the  amateur  photographer  looks 
over  Ids  summer's  work,  und  prepares  to  make  the 
print*. 

Some  of  the  negatives  are  good,  some  poor, 
und  some  lad     M  ny  a  lug  will  print  well, 

and  manv  a  bud  one  better  if  wo  try  a  little  "artful 

dodging. 

Let  us  take  the  doubtful  uegs.,  and  bcc  what  can 
i>  di  -lie  w  1th  tllelii. 

The  first  i*  one  in  which  the  lens  would  not  cover 
tho  plato.  The  I'oruers  print  black.  Yet  it  is  a 
shame  to  cut  the  punt  down  to  make  the  corner* 
square.    W«  can  vignette  it  ! 

(Jet  a  cardboard,  or  piece  of  thick  paper,  large 
i     ..  u  •  „,  ti   I,?     :  ;  i  ii-.M.j-tninie. 

and  rut  an  nia-uiug  in  it  about  (in.  smaller  all 
around  than  the  image  on  the  plate.  Put  the  neg. 
in  tho  frame  and  tit  the  rani  on  the  front,  raising  it 
about  Jin.  or  tin.  uwuy  from  the  neg.  Cover  the 
opening  in  the  card  with  tissue,  than  look  through 
the  negative  from  the  Kick,  and  see  if  tho  corners 

in  h  uled  well  II  not.  hi  n.  tin-  card  a  little 
nearer  the  negative,  Now  it  prints  right ;  but  the 
sky  comes  out  too  dork.  Take  a  proof-print  and 
cut  out  the  sky  for  a  "  mask."  When  the  sky  has 
printed  dark  enough,  tako  the  mask  and  fasten  it 
down  on  the  outside  of  the  tissue,  just  to  cover  over 
the  sky,  while  the  rest  of  the  view  prints  up  as  dark 
as  mod  be. 

Tli  is  vignetting  of  a  view  has  a  ran  pretty  effect, 
and  may  be  adopted  with  -inn  s,  where  there  are 
dark  rock*  or  foliage  in  the  corners  of  the  plate. 
Next  comes  a  pretty  river  scene.  If  |irinted  "  P**to 
out,"  the  foreground  comes  out  nicely,  but  the 
distance,  which  is  all  in  the  centre  of  the  plate,  is 
too  light.  Another  card,  and  cut  an  opening  in  it, 
a*  nearly  like  the  p  ut  wh-.i  h  prints  too  light,  as 
|Kisiuhle.  Fasten  it  on  the  frame,  as  in  the  previous 
ease,  fitting  it  to  cover  all  but  the  light  part. 
Print  Urn  distance  m  many  shades  darker  as  you 
may  desire  it  ;  then,  without  removing  the  print, 
take  off  the  card,  and  let  the  whole  negative  print 
until  the  foreground  is  done. 

This  is  the  hr  it  way,  as  by  printing  the  distance 
Jirtl  it  is  krpt  Jitlant.  It  is  also  the  most  difficult 
"on  account  of  the  printing  ap|>earing  much  darker 
than  it  really  is.  If  trouble  1»  experienced  the 
following  plan  may  be  tried.  Print  out  plain  until 
tho  foreground  is  done,  then,  without  moving  the 
print,  place  the  cant  over  the  frame  so  as  to  slats** 
the  foreground,  then  let  the  distance  print  to  the 
desired  shade. 

No.  3  has  a  bit  of  wooded  bank  running  oat  into 
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the  water,  which  prints  entirely  too  dark.  The 
detail  is  all  in  the  neg.,  hut  is  not  strong  enough  to 
print. 

Clean  the  hack  of  the  plate,  and  pour  a  little 
"ground  clou  varuish"  on  the  back  of  thence., 
junt  over  the  weak  part.  Take  care  that  the  varuish 
does  not  flow  on  the  film  side.  Now  with  a  pen- 
knife scratch  off  all,  excepting  that  which  covers 
the  weak  spot.  If  it  still"  print*  too  dark,  rub  a 
little  fine  plumbago  or  powdered  black  crayon  on 
the  ground  glass. 

Ah  !  this  looks  like  a  luul  case.  Overtimed  :  so 
thin  that  it  has  no  life  :  yet  we  want  a  few  prints 
off  it.  Try  the  ground  glass  again,  and  tun  e  the 
bark  of  the  neg.  this  time. 

Prints  better,  but  not  strong  enough  yet.  Cover 
the  frame  with  one  or  two  thicknesses  of  tissue,  and 
that  will  make  as  good  print  as  we  can  expect. 

My  I  This  is  just  the  reverse.    Regular  cast-iron 
neg.  prints  black  and  white.    We  must  tint  the 
er  before  printing.    Take  the  silver  paper  and 
1  it  in  flaylight  until  it  has  a  slight  tiut.  Now 
t  it.    If  it  is  too  flat  do  not  tiut  quite  so  much 
)  chalky,  tint  more.     The  reason  I  say  hrfore 
r  is  that  if  done  oftr,  it  will  flatten  tfic  print 
dly. 

The  next  would  have  made  an  excellent  print,  but, 
unfortunately,  the  sky  has  been  badly  damaged. 
We  must  put  in  a  new  one.  (Jet  the  cloud  neg. 
Mjke  tut'  any  cloudy  'lav,  taking  care  not  to  have 
the  mass  too  broadly  lighted.  Having  the  cloudy 
neg.,  proceed  thus : — Hake  a  print  full  sine  from 
the  view  on  any  old  paper.  Cut  out  the  sky,  fol- 
lowing the  outline  of  the  view  as  much  as  possible, 
then  lay  one  half  on  a  card  the  size  of  frame,  and 
draw  a  pencil  line  by  the  part  cut.  Cut  the  card  in 
two  through  this  penal  linn,  saving  both  pieces. 

Now,  having  made  the  "  masks/'  put  the  cloud 
neg.  in  the  frame,  and  shade  just  so  much  of  the 
paper  ss  will  be  needed  for  the  view,  with  the  view 
mask.  Cover  the  whole  with  tissue,  and  print. 
Be  very  careful  not  to  have  the  clouds  too  dark,  as 
then  they  will  appear  much  too  forward.  When 
the  clouds  are  done,  remove  both  neg.  and  mask, 
and  place  the  view  neg.  shading  the  sky  with  the 
sky  mask.  Hold  the  frame  up  to  the  light,  and 
adjust  the  paper  to  the  view  in  such  a  way  as  to 
make  the  m/ter  thadtngii  of  the  vignetted  sky  oirr- 
lau  (he  riete  a  lilllt.  Cover  with  tissue  and  print. 
If  the  sky  has  been  Nior/y  vignttttd  and  tu/jmtrd,  it 
will  be  impmtMe  to  tell  where  the  sky  begins.  If, 
however,  the  vig.  is  too  tharp,  or  the  tuljtutment 
poor,  the  print  will  look  like  a  "  botched"  job,"  and 
the  sooner  it  is  torn  up  tiud  made  ..v.  r.  the  better, 
I  have  seen  sides  put  in  by  professional  photo- 
craphers  which  were  dimratr/ul.  A  broad  white 
band  between  the  print  of  view  and  sky.  Looking 
as  though  the  sky  had  taken  to  itself  wings,  and 
"  flood '  away.  M.  Horbert  Bridle. 

1018,  Wood-street,  Philadelphia,  Pa. 


HARD  EN  I N  O  AND  TEMPERING 
STEEL  TOOLS. 

[20644.1 — I  hbo  you  will  allow  me  to  inquire  of 
your  readers  who  ore  interested  in  the  matter, 
whether  any  experiments  have  been  made  in  a 
mode  of  hardening  and  tempering  steel  tools  which 
it  has  occurred  to  me  might  have  several  important 
advantages  'f  It  is  well  known  that  a  great  many 
articles  of  steel,  about  which  a  great  deal  of  trouble 
has  been  taken,  fly  or  crack  f  rem  the  sudden  shock 
of  the  cold  water  into  which  they  are  plunged  ut  a 
high  tem|ierature  to  harden  them.  This  is  notorious: 
I  could  produce  instances  frequently  occurring  in 
some  of  the  best  workshops  in  London.  But  sup- 
posing that  the  steel  article,  whatever  it  may  be,  is 
successfully  hardened,  it  is,  in  nearly  all  cases -not 
absolutely  in  all  cases — too  hard,  and  then  has  to  be 
lowered  ;  that  is.  to  have  its  excessive  hardness  re- 
duced, in  order  to  lessen  its  extreme  brittlencss. 

Sow  it  has  occurred  to  me  that  it  would  be  very 
feasible  to  heot  the  steel  orticlo  in  the  usual  way, 
Autl  instead  of  dipping  it  into  water  say  of  about 
oO\  to  use  water  of  100'  or  160'  of  temjirrature,  or 
whatever  temperature  experiment  might  determine 
to  be  suitable.  I  think  it  pmlnble  that  an  average 
temperature  might  l«  arrived  at  which  would  at 
k  give  the  requisite  temper  to  the  steel,  and  from 
higher  temperature  of  the  water  avoiding  the 
klen  shock  which  is  so  often  fatal.  I  merely  put 
this  forward  as  a  suggestion,  as  I  shall  probably 
not  have  time  to  experiment  myself  ;  but  if  any  of 
your  readers  ran  throw  any  light  ou  the  subject,  I 
for  one  shall  be  much  obliged.  O.  A.  T. 


OK  DYNAMO  MACHINES." 

i.  ] — Aa  one  who  has  read  with  much  interest 
the  letters  under  the  above  title  by  vour  correspon- 
dent "  E.,"  wiU  youallow  mo  to  calf  the  attention  of 
your  electrical  readers  to  letter  206 19,  note  "6  (p.60), 
where  "  K  "  mentions  the  necessity  of  moving  the 
commutator-brashes  from  the  position  of  symmetry, 
which  he  considers  to  be  due  to  the  "  retardation  of 
magnetism  of  the  iron  cores"?  Is  this  the  case? 
Does  it  entirely  account  for  the  facts  Y  In  a  research 
«■  this  subject  (a  resume  of  which 


Emiiiierritu)  early  in  18S0),  M.  Antoimi  Bn'quet 
conclusively  shows  that  some,  if  not  all,  this  dis- 
placement is  caused  by  the  armature  current 
deflecting  the  lines  of  force  dun  to  the  tield-uiagnetx. 
The  pith  of  his  explanation  was  as  far  as  I  eon 
iber  somewhat  as  follows :— Let  Fig.  1  repre- 

o./.  ,C 

- — H         ,  \ 


sent  the  elements  of  a  dynamo  (say  of  Sicmei 
type)  j  here  A  B  are  sections  of  opposite  wir 


Siemens 
wires 

rotating  on  the  axis  U  in  the  direction  of  the  arrow  ; 
the  induced  current  will  then  bo  upwards  in  A, 
downwards  in  B.  This  will  continue  till  A  and  B 
arrive  on  the  line  C  D.  drawn  at  right  angles  to  the 
lines  of  force.  At  this  point  the  current  will  be 
reversed,  ami  obviously  this  seems  the  correct  place 
for  the  commutator  brushes.  But  let  us  consider 
what  effect  the  magnetic  field  due  to  the  armature 
current  will  have.  The  direction  of  the  linos  of 
force  duo  to  this  current  is  indicated  in  Fig.  2  by  the 


c.  r/  c.  s 


D, 

■moll  arrow  round  A  and  B  (a  lino  of  force  being 
assumed  to  flow  from  a  North  to  a  South  polo  outside 
the  magnet).  I.'nder  these  circumstances  the  lines 
due  to  the  field-magnets  will  no  longer  bo  straight  j 
for,  remembering  that  lines  flowing  in  the  same 
direction  repel,  and  those  in  opposite  directions 
attract,  we  see  that  the  lines  will  tend  to  take  some 
such  position  as  that  shown  by  tho  dotted  lines, 
and  when  A  and  B  arrive  at  the  old  neutral  point 
they  will  still  have  some  distance  to  move  before 
erasing  to  cut  lines  of  force,  the  new  neutral  line 
being  at  C  D,  this  line  giving  the  new  position  for 
the  brushes.  This  action  is  plainly  quite  independent 
of  any  iron  in  the  armature,  and  it  remains  to  be  seen 
what  the  effect  of  introducing  iron  will  bo. 
Still  keeping  to  the  Siemens  type,  let  I  (Fig.  3) 


he  the  iron  of  the  armature  :  I  will  he  magnetised 
by  the  field-magnets,  and  its  poles  will  be  at  si,  s  ; 
but  I  will  also  lie  magnetised  by  the  armature  current, 
and  a  moment's  consideration  will  show  that  »'  *< 
will  be  the  poles  due  to  its  influence.  Now  ««',  *»' 
will  combine  to  form  opposite  poles  on  I,  having  a 
considerable  lead  on  the  normal  position,  thus  help- 
ing to  rotate  the  neutral  lino  (the  amount  shown  in 
the  figures  is  of  course  much  exaggerated)  ;  and, 
moreover,  this  must  take  place,  even  if  the  iron  is  at 
rest,  and  oidy  the  wire  moving,  as  in  one  form  of 
Siemens'  machine.  I  should  be  glad  to  know  if 
"  E."  or  others  can  say  from  practical  experience 
whether,  other  things  equal,  the  brushes  of  this 
machine  need  the  same  or  less  lead  at  given  speeds 
than  in  other  types  ? 

It  seems  to  me  that  the  amount  of  lead  necessary 
for  the  brushes  must  depend  chiefly  on  tho  relative 


strengths  of  the  field  due  to  the  armature  current, 
and  that  of  tho  field-magnets :  and  one  would  expect 
a  great  lead  of  the  neutral  line  when  the  field- 
magnets  were  weak  and  armature  current  strong, 
and  vice  versa .  Tho  first  condition  might  be  present 
in  a  shunt-dynamo  working  on  a  short  external 
circuit  with  high  resistance  in  the  field-magnet 
circuit.  Tho  latter  conditions  would  obtain  with 
permanent  or  separatelv-excitrd  field-magnets  and 
nigh  resistance  in  armature  circuit. 

I  feel  sure  that  others  (besides  myself)  who  ore 
interested  in  the  theory  of  tho  dynamo  nuchino 
would  be  glad  of  some  further  remarks  on  this  sub- 
ject from  those  who,  like  "Sigmo,"  "  E.,"  etc., 
really  iiiou-  what  they  are  writing  about. 

Sydney  ~ 

JEKK  IN  RAILWAY  TRAINS. 

120046.  J — Wk  all  know  that  when  •  moving 
body,  say  a  train,  is  brought  to  a  standstill,  the 
tendency  of  any  loose  body,  such  as  a  passenger,  is 

motion  or  towards  the 


to  continue  the  i 
felt  in  tho  direction 
engine. 

Almost  all  constant  passengers  by  train  must 
have  noticed  that  when  a  train  is  brought  to  a 
standstill  in  a  statiou  in  the  usual  way  by  the  ap  " 
cation  of  the  brakes,  that  at  the  moment  of  st 
page  the  passenger  experiences  a  jerk,  not  in  I 
direction  of  motion,  but  in  the  direction  of  the 
guard's  van.  This  jerk  is  very  marked  on  the 
Sheffield-Midland,  and  eminently  so  on  tho  Man- 
chester and  Bowduu,  M.S.J.A.  line,  sometimes 
being  quite  sufficient  to  make  you  stumble  into  a 
fellow-passengers  lap  if  you  are  reiichm 
your  hat  at  the  time. 

As  this  peculiar  jerk  tends  to  make  vou  f 
the  engine,  or  from  the  direction  of  motion,  one 
would  naturally  suppose  that  the  engine  gave  a 
sudden  jerk  forward ;  but  this  is  not  tho  case.  I 
have  examined  many  trains  from  tho  platform,  but 
have  failed  to  see  any  movement  after  arriving  at  a 
state  of  rest  (except  a  slow  backward  one,  due  to 
the  easing  of  the  springs),  and  yet  have  seen  the 
passengers  who  were  descending  ut  the  time  experi- 
ence the  jerk  in  question. 

The  application  or  release  of  tho  brake  has  some- 
thing to  do  with  this,  ami  I  should  esteem  it  a 
favour  if  Mr.  Stretton,  who  is  an  authority  on  t 
subjects,  could  give  a  i 
your  readers. 

I  am  a  director  of  an  accident  insurance  com- 
pany, and  many  cases  come  before  me  during  the 
year,  of  sprained  ankles  through  getting  out  of  a 
train  in  motion,  and  the  evidence  brought  to  bear 
is  most  conflicting.  Our  claimants  generally  state 
that  the  train  was  absolutely  stationary,  anil  then 
jerked  on  again .  The  railway  companies  invariably 
say  that  the  claimant  descended  before  the  train 
stopped ;  in  ono  case,  compensation  is  due  to  the 
claimant,  but  not  in  the  other;  and  companies, 
wliether  railway  or  insurance,  naturally  look  to 
their  side  of  the  (juration. 

I  feel  confident,  from  my  own  cxjieriencc.  that  in 
many  coses  the  accidents  hare  been  due  to  this  jerk, 
and  although  tho  train  may  acc  urately  lie  said  not 
to  havo  ceased  motiou,  yet  it  has  done  so  appa- 
rently, and  this  pitfall  of  trie  railway  companies  adds 
another  horror  to  railway  travelling,  and  I  should 
much  liko  to  know  the  cause  of  it,  and  a  method  of 
obviating  it.  S.  J. 

P.  S. — The  jerk  above  mentioned  may  be  felt 
sometimes  in  a  tram-car  if  quickly  stopped,  and  if 
you  are  walking  towards  the  door  at  the  moment 
of  stoppage  you  may  take  a  header  into  the  guard's 


THE   RECENT  ACCIDENTS  AND  CON- 
TINUOUS BRAKES. 

|20647.]—  Coloxkl  Yolulwd'8  report  upon  five 
muse  of  a  ]«uwuger  train  separating  into  two  parts 
near  Acton  station,  ou  the  Great  Western  Railway, 
on  the  8th  of  July,  has  been  published. 

It  appears  that  the  6.30p.m.  train  frotn  Padding- 
ton  was  mode  up  in  three  sections — 1st,  the  main-line 
train,  consisting  of  twelve  carriages  fitted  with  the 
mcsbficaticin  of  the  Sanders  and  Bolitho  automatic 
vacuum  brake :  2nd,  two  slip-carriages  for  Twy- 
ford,  with  one  hand  brake  and  guard:  3rd,  nine 
slip-carriages  for  Windsor,  with  two  guards  and 
two  hand  brakes. 

When  running  near  to  Acton  the  whole  of  the 


queue*  of  a  carriage  body  moving  and  affecting  the 
slip-coupling. 

These  eleven  vehicles  were  not  provided  with 
either  continuous  brakes,  nor  had  they  any  means 
of  communication  between  passengers  and  servants, 
as  required  by  tho  22nd  section  of  the  31  and  32 
Vic,  c.  119,  and  as  this  train  was  intruded  to  run 
for  a  far  greater  distance  than  20  miles  without 
stopping,  Colonel  Yollalid  expresses  the  opinion 
that  the  company  has  rendered  itself  liable  to  the 
penalty  of  ten  pounds  for  non-compliance  with  the 
section  of  tho  Act  relating  to  the  providing  of  the 
necessary  means  of  communication. 

The  first  question  for  consideration  is,  Whether 
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it  u  a  safe  practice  to  run  a*  many  a*  11  slip- 
carriages  11  j  -  -u  the  rear  of  any  passenger  train  V  I 
think  the  general  opinion  of  your  readers  will  be 
tluit  it  in  not. 

In  the  present  instance,  had  the  driver  applied 
the  continuous  broke  to  the  first  portion  of  the 
train  a  serious  accident  might  have  resulted  from 
the  rear  portion  running  into  it. 

If  the  practice  of  slipping  carriages  is  continued 
it  is  mult  necessary  that  they  shall  b«  fitted  with 
continuous  brakes.    It  will,  therefore,  be  advan- 


tageous to  consider  whiit  are  tho  reqi 

1st.  The  driver  must  have  control  over  tho  whole 
of  Ida  train  (including  the  slip  portion)  up  to  the 
point  of  "  supping." 

2nd.  The  ,tu*r<F  of  the  ••  slip  portion  "  must  (to 
fulfil  the  Board  of  Trade  conditions)  be  able  to 
apply  tlie  whole  of  the  brake  power  even  upon  tho 
engine,  so  long  as  his  portion  is  attached  to  tho 
train. 

iird.  The  brake  must  be  automatic  upon  the 
whole  train,  and  apply  itself  to  both  portions,  in 
case  of  a  break-loose,  or  separation  al  anv  other 
part  of  the  line,  except  where  the  vehicles  have  to 
be  slipped. 

4th.  When  "  supped,"  the  continuous  brake  must 
be  left  in  perfect  working  order  upon  both  the  train 
and  *'shij  |iortiun." 

oth.  The  guard  of  the  "  nli|i  portion  "  must  be 
able  to  take  "  off  "  and  put  "on"  the  continuous 
brake  upon  his  iiortinu,  in  order  to  regulate  it  iu 
running  to  the  platform.  Iu  ease  of  any  cmcrgmry. 
or  the  train  being  suddenly  and  unexpectedlv 
sto]>ped,  it  is  most  im|>ortant  that  tho  "  shp guard'' 
.dtnuld  have  a  good  continuous  brake  upon  his  por- 
tion, or  a  serious  collision  may  result. 

Traius  are  daily  running  upon  the  Great  Eastern 
and  Brighton  lines,  also  in  France,  provided  with 
the  Wcstinghousc  brake,  arranged  to  comply  fully 
Willi  all  these  very  necessary  conditions. 

The  Up  in  tho  main  brake-pipo  at  the  rear  of  the 
train-van.  and  the  one  at  the  front  of  the  slip 
portion,  ate  so  arranged  that  the  guards  can  close 
them  before  "  slipping  "  ;  ami,  as  the  slip-carriage 
or  ran  is  provided  with  a  reservoir  of  coaspresaed 
air,  and  also  with  a  driver's  valve,  the  brake  can  be 
taken  off,  put  on,  ami  regulated,  precisely  as  is 
done  by  a  driver  from  tlie  engine. 

General  Hutchinson  has  issued  hit  report  upon  a 
passenger  engine  leaving  tho  lilies  in  consequence  of 
the  rails  having  been  taken  out  during  relaying, 
near  to  Chorley,  on  the  Lancashire  ana  Yorkshire 
Railway,  on  1st  August 

A  platelayer,  (Ac  *inw<  of  a  mntraetar  (with  a 
gang  of  men),  was  employed  to  relay.  He  had  not 
a  copy  of  the  railway  company's  rules,  and,  even  if 
hi'  hud,  it  will  be  seen  that  he  was  not  amensbh 
thereto.  This  man,  by  some  mistake,  thought  that 
the  train  had  pissed,  after  which  he  was  to 
break  tin*  line,  the  result  being  that  whan  the 
10.13  a.m.  train  from  Chorley  arrived  at  tlie  spot, 
the  rails  had  been  taken  out.  Fortunately  the 
driver  saw  the  danger  when  about  ISO  yards  off  ; 
hi-  reversed  the  engine  and  whistled  for*  the  guard 
to  apply  Fay's  brake,  which  was  fitted  to  the  four 
rear  carriages  and  tlie  van.  The  train  was  pull 
up,  with  four  wheels  of  tho  engine  dropped  into  the 

r*ay's  brake  was  thus  able  to  prevent  what  might 
have  been  a  very  serious  accident,  hut  General 
Hutchinson  remarks  tluit,  ■'  I  lad  the  continuous  brake 
been  applied  abo  to  the  engine  and  tender  wheels, 
and  been  under  the  control  of  the  driver,  the  acci- 
dent woutd  have  been  altogether  prevented." 

An  accident  took  place  uu  the  12th  of  September, 
near  Bemu-ourt,  the  details  of  which  are  now  pub- 
lished. It  ap|ieurs  that  when  the  express  from 
Cologne  to  BruHsels  was  running  at  a  high  speed 
dowu  an  incline,  the  engine  loft  the  line  in  conse- 
quence of  the  leading  axle  breaking. 

The  trains  upon  the  Belgian  State  railways  are 
fitted  with  the  Westiughouse  automatic  brake,  and 
it  did  very  excellent  service  in  this  case,  aa  imme- 
diately the  engine  ran  off  the  rails,  this  brake 
t:i  nglit  the  carriages  safely  to  rest  upon  the  kite 
without  any  loss  of  life,  or  telescoping  of  the 
vehicles.  The  circumstances  of  this  case  are  very 
similar  indeed  to  those  of  the  Ely  and  Kleen 
fUusaia)  accidents ;  as  in  all  three  'instances  tho 
Weitinghouse  brake,  by  its 
taneous  action,  pre 
fearful  disasters. 

Of  course  it  is  a  fact  well-known  to  your  readers 
that  tiosscngcrs  are  not  killed  by  the' actual  colli- 
sion between  any  two  trains,  or  between  a  train 
And  buffer  stops'  or  by  uu  engine  leaving  the  line, 
tlie  loss  of  life  which  follow*  is  the  result  of  the 
"  piling-up"  and  "telescoping"  of  the  carriages 
in  consequence  of  the  front  )iart  of  the  train  being 
very  suddenly  checked  or  stopped,  and  by  the  rear 
portion  running  or  telescoping  "  into  it  at  full 
speed.  Hence  it  follows  that  to  save  life  it  is  neces- 
sary that  this  "  U'lescoiiing  "  should  be  prevented 
by  destroying  as  quickly  as  possible  the  i  u-i  ir»  or 
"smashhig  force  of  the  roar  portion  of  u  train  ; 
this  con  only  be  done  by  tin  lustantatieooslv-aetliig 
automatic  brake  applying  itself  to  every  wheel  and 
preventing  the  latter  |sirl  of  the  train  from  over- 
running the  former.    An  efficient  automatic  brake 


I  have  ofton  pointed  out  is  not  onk  a  good  ' 
stopper,"  of  great  use  in  case  of  a  "  break, 
but  in  my  opinion,  its  most  important 
that  it  pso vents  "  telescoping  "  of  the 
thus  eaves  the  lives  of  passengers. 

In  my  latter,  page  91,  I  referred  to  the  accident 
at  Hugstetten.  A  German  paper,  the  lllmfrwti 
Zettuny,  lias  given  a  very  excellent  photograph  of 
the  wreck,  and  also  a  ground  plan  or  diagram  show- 
ing the  positions  of  the  vehicles  as  they  wen:  found 
alter  the  disaster.  This  diagram  furnishes  very 
valuable  information,  and  I  feel  convinced  that  it 
would  bo  a  great  advantage  if  all  tho  rcjmrta  of  the 
Board  of  Trade  inspectors  were  accompanied  by 
similar  ground  plans  of  the  wrecked  vehicles.  In 
thai  country  it  is  frequently  tho  case  that  the  debris 
is  clrwvil  n w  ty  Vh  fort?  uny  ground  plan  has  been 
made  or  the  actual  distonncs  measured. 

Clement  E. 

Soxo  Coburg-street,  Leicester. 


LEGAL  REPLIES. 


[2IKS48.]  —  PaTKXT  MKDICIIfg  -  Staw  LtCKKSIt. 
(4 WOI).  The  Statute  52  Geo.  3.  c.  ISO,  requires 
■tamp  duty  to  lie  paid  on  all  articles  sold  as  mcdi  - 
cines,  or  held  oat  to  the  public  as  beneficial  to  the 
prevention,  cure,  or  relief  of  any  disorder  or  com- 
plaint affecting  the  human  body.  This  definition 
would  clearly  include  a  "specific."  by  which  I 
presume  the  querist  means  an  ointment  to  cure 
certain  maladies,  and  it  would,  therefore,  require  a 
stamp  upon  each  pot  according  to  its  price  ;  while 
a  license  to  sell  the  same  as  a  ]utent  medicine 
would  also  be  necessary. 

Lkaee -Sxoef.  DxMAOEa  (4S20t».— Without 
resiling  the  agreement  aud  knowing  all  tho  facts  I 
cannot  safely  advise  upon  this  case.  But  if  tlie 
lease  be  valid  aud  iu  the  usual  form,  I  am  at  a  loss 
to  sec  how  the  tenant  can  get  out  of  it  because  a 
chimney  smokes,  anil,  still  less,  how  he  can  bring 
an  action  for  damage*.  Either  tlie  tenant's  solicitor 
is  trying  to  frighten  the  querist,  or  there  is  more 
in  the  rase  than  is  ilisclosed.  The  proper  course 
would  In  to  sue  for  the  rent  as  it  hecxnDM  due  ;  thus 
treating  the  lease  as  existing  :  but  I  cannot  possibly 
answer  for  certain  without  seeing  the  document, 

Wm.  SwasATK  Estate  (4S2»7)— Here  again 
I  cannot  gin;  a  decided  answer  without  seeing  the 
will  which  I  am  asked  to  construe,  especially  as  tho 
question  is  confused,  and  does  not  state  clearly 
whether  the  daughter  B.  took  only  a  life  interest, 
or  took  the  whole  ;  neither  am  I  told  whether  tho 
property  was  real  or  personal.  Jf  the  daughter  B. 
took  the  whole,  almilutely  for  her  separate  use. 
then  she  could  will  it  away  aa  she  liked,  or,  if  she 
did  not,  it  would  go  to  her  heir  or  next-of-kin.  On 
the  other  hand.  if.  as  seems  protsihle,  the  mother 
had  only  a  life  interest,  while  the  reversion  was  in 
the  daughter,  then,  of  course,  she  could  not  will  it 
away,  with  or  without  her  daughter**  oousent. 
Supposing  tlie  daughter  died  before  the  mother, 
it  would  go  as  the  will  directs,  or  to  B's.  heira.  or 
next-of-kin.  But  without  seeing  the  will,  it  is 
luereh  guosswork. 

(48208) .—  The  querist 
his  own  discretion  as  to  showing  his 
receipts  to  the  Bill  of  Sale  holders ;  and  certainly,  he 
cannot  he  compelled  to  do  so.  If  they  choose  to  pro- 
ceed upon  their  Bill  of  Sale  they*  run  the  risk  of 
an  action  for  damages,  should  he  have  paid  all  that 
is  owing.  I  do  not  think  the  mortgagee*  un- 
bound to  give  any  receipt  in  full,  hut  if  they  will 
not  return  any  securities  they  hold,  the  querist 
can  sue  them  for  the  same  in  the  County  Court, 
If  he  wishes  to  know  more  of  Bills  of  Sale  generally, 
and  under  the  new  Act,  he  can  read  my  handbook, 
Just  published. 

Hkct  at  Law  -Statots  of  LnnTvnox  (48210) . 
— The  land  being  freehold,  there  is  no  doubt  that 
upon  the  death  of  the  owner  intestate,  it  descended 
to  his  heir-at-law,  who  was  hi*  infant  grandson. 
But  it  seems  that  the  deceased's  widow  i.huime.1. 
and  kept  possession  of  the  laud  for  17  years.  By 
tlie  Statute  of  Limitations  of  1874,  which  came  into 
operation  187'',  an  action  to  recover  land  must  be 
brought  within  12  years,  unless  tlie  claimant  is  an 
infant  when  the  right  accrues,  in  which  case  he 
is  allowed  six  ymr*  mom  from  the  date  of  his 
coming  of  age.  Iu  this  case,  therefore,  tho  grand- 
son has  a  clear  cl  lim  to  the  property,  which,  as  he 
has  only  Ju»t  crime  of  age,  is  not  barred  by  the 
statute:  anil  the  matter  is  one  upon  which  the 
executors  should  take  legal  advice,  with  a  viuw  to 
an  arrangement. 

Will— Revebmosart  Shasx  (48214). — In  this 
case  it  is  clear  that,  after  the  wife's  life  interest, 
the  testator  left  his  property  in  equal  shares  to  his 
three  brothers :  and  even  took  care  to  odd.  their 
assigns,  which  was  urmeee swain  .  The  effect  was, 
that  upon  A'*,  death,  these  shares  at  once  became 
vested  iu  the  Urns-  brothers,  and  they  could,  there- 
fore, do  what  they  liked  with  them  us  their  own 
property,  Tlie  deceased  brother  had  thus  n 
perfect  legal  right  to  give  his  share  by  will  to  his 
widow  j  for  the  property  in  it  was  his  although  he 


it.  his  < 

Bills  of  Salk— Reouthatiox  (48215).—  By 
the  present  law,  an  unregistered  Bill  of  Sab-  is 
valid,  and  binding  ns  between  the  parties  to  it, 
but  is  void  as  against  the  creditors  of  the  grantor, 
and  in  bankruptcy.  The  querist  has  done  no 
harm  by  signing  the  promissory  notes,  for  as  long 
as  he  p«y.»  h-s  i::  .raiments,  neither  they  nor  the  Bill 
of  Sale  can  be  enforced  ;  while  if  the  Bill  of  Sale 
were  acted  upon,  the  notes  would  become  useless  ; 
except,  of  course,  as  against  anv  surety  who  may 
have  signed  them,  aud  it  is  for  the  purpose  of 
having  a  surety,  that  they  aio  commonly  employed. 
U  the  querist  wishes  to  know  more  about  BUI*  of 
Sale,  and  the  New  Act,  he  can  read  my  Hints 
thereon,  just  published. 

Will— Revocation  of  Probatr  (48222).— It 
would  require  a  very  strong  case  indeed,  even  if  it 
could  ever  be  done,  to  get  the  Court  of  Probate  to 
set  aside  a  will  twenty  years  after  it  has  been 
proved.  Revocation  of  Pi-oluite,  if  it  he  not  made 
in  solemn  form,  can  be  obtained  sometimes,  but  it 
would  be  a  costly  and  uncertain  proceeding  lie  re  . 
and  the  delay  would  have  to  lie  satisfactorily  ex- 
plained. Cases  of  this  kind  generally  arise  when  a 
Liter  will  is  discovered  after  one  ho*  been  proved. 
But  here  the  grounds  for  upsetting  the  will  are. 
that  it  was  obtained  by  undue  influence,  ami  that 
the  teatatrix>aa incapable.  Why.  then,  w 
I  at  the  tune  ?  Sow  it  is  t 


probate  disputed  i 
B 


.  tune  ?  Sow  it  is  too  late. 

HtoirWAT  (48246).— The  convey- 
to  contain  an  accurate  description  ami 
measurement,  and  plan  of  the  bind  bought  by  the 
querist,  so  that  he  could  kuow  the  boundaries  of 
his  own  property.  But  if  this  will  not  tell  hhn,  be 
must  find  the  limit  of  the  road  from  the  local 
authorities.  Roads  vary  in  width,  anil  I  am  not 
a  wan-  of  any  rule  by  which  this  question  can  be 
more  definitely  answered. 

COFTHOLDS—  ItESVTTIXrt  Tbcst  (4S2oo).—Pre- 
suniing  A,  to  have  paid  for  the  property  himself, 
aud  not  to  have  had  any  intention  of  giving  it  to 
B.,  then  the  effect  of  buying  it  in  B.'s  name,  was 
that  B.  Iwcatne  the  legal  owner,  but  held  it  in 
Trust  for  A.,  who  would  be  the  equitable  aud 
Issucflcial  owner.  There  was  in  truth  a  resulting 
trust  which  will  he  enforced  by  the  Court  of 
Equity.  A.  can  demise  it  by  will  as  he  chooses  anil 
if  he  does  not  do  so,  then  it  will  go  to  his  heir, 
according  to  the  custom  of  the  manor.  B.  has  no 
title  to  it  at  all.  unless  he  can  show  that  A.  meant 
to  give  him  the  property,  and  not  simple  that  he 
was  to  hold  it  in  trust  for  him.  If  B.  will  nut  con- 
vey it  to  the  Injudicial  owner,  or  act  a*  a  trustee 
should,  then  he  can  be  compelled,  by  means  of  an 
action  in  the  Chancery  Division,  to  carry  out  the 
Trust.  Fred.    Wetherfleld,  Solicitor, 

■building*,  Guildhall.  E.  C. 


THE  PRODUCTION  OF  LOOPED  (?) 
FIOTJBES  BY  OEARS. 

[20649.]- Wiurs  I  asked  "J.  L."  to  tell  us 
whether  he  meant  that  true  loops  could  lie  |>ruduond 
by  the  geared  rose-engine.  I  ho|**d  he  would  have 
expluined  how  suc  h  loops  as  those  in  his  illustra- 
tion, page  .jN;5,  could  be  traced. 

He  kindly  notiocd  my  query  in  your  last  issue, 
but  only  to  state  that  figures  really  looped  can  bo 
cut. 

Were  "J.  L."  n  less  great  authority  on  lathe 
matters,  I  should  boldly  say  the  thing  is  impossible. 
Is  it  tint  strange  that  in  a  scries  of  articles  on  "  the 
production  of  looped  figure*  by  gear.ng  "  we  should 
Lave  to  be  content  with  the  statement  on  page  58:: 
that  sndi  figures  can  be  produced,. whilst  all  that  is 
explained  is  how  waved  figures  an*  traced. 

All  figures  pnslursHl  by  the  mse-eugine  alone  are 
the  result  of  two  movements— a  radial  causes!  by 
the  rocking  of  the  head  or  of  the  slide- rest,  and  a 
continuous  circular,  caused  by  tin-  revolution  of  tho 
work  on  the  mandril.  Now,  I  contend 
two  movements  will  produce  waves,  hut 
except  when  the  waves  reach  the  centre. 

F  A. 


HUYOHKNIAN  EYEPIECES 

[20C5O.]— IlATirn  fitted  up  my  own  set  of  I 
eyepieces,  and  arranged  them  so  that  the  distances 
between  the  lenses  may  lie  varied  at  will,  I  have 
I  experimented  with  them  in  various  ways,  in  order 
to  got  best  results.    1  find  three  defects,  which  it 
seems  impossible  to  remedy  altogether.    There  is 
'  the  tinge  of  colour  on  objects  just  entering  into,  or 
going  out  of,  the  field  of  view  ;  the  curved  field 
j  which  necessitates  a  slightly  different  focus  for  the 
edge  than  the    centre ;    and,   lastly,  reflections 
between  or  fntni  the  lenses,  which  often  may  be 
I  mistaken  for  real  stars.    An  regards  the  first  of 
j  tln-se.  it  may  he  much  decreased  by  jilac  ing  tlie 
[  lenses  nean  r'u  igether  than  tlie  usual  •hstauoe :  but  this 
'  brings  iutoexiHti-uecthe  last  delect— Darnel  v.  a  retlec- 
tion,  upouwhich  no  turning  round  of  the  o.g.  oreye- 
'  piece  has  any  effect  (if  tbey  are  truly  centred),  but 
which  may  be  known  to  be  spurious  by  its  moving 
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in  an  opposite  direction  to  the  real  star.  The  closer 
the  lenses  are  together  the  Urger  does  the  reflection 
become,  awl  it  can  ouly  be  eliminated  by  placing 
them  far  enough  apart.  This  is  about,  if  not 
exactly,  half  the  sunt  of  their  focal  distance*  ;  but 
if  this  point  bo  passed  (and  I  liud  it  limited  to 
about  the  30tk  of  an  inch),  there  will  be  flnAtner 
reflection  which  increases  in  size  as  the  lenses  are 
still  further  separated.  When  pLaccd  beyond  the 
above  point  Urn  eyepiece  is  not  much  better  than  a 
Hittfte-Ums  one.  When  the  lens  are  placed  the 
distance  apart  winch  admits  of  no  reflections,  we 
have  then  the  first  and  second  detects  plainly 
apparent.  I  should  judge  that  the  ubove  distance 
can  only  bo  obtained  by  actual  trial  from  the  diffi- 
culty of  getting  it  in  my  own  eyepieces.  I  believe 
that  the  above  defect*  cannot  be  removed  altogether 
in  the  Huyghenian  ;  but  why  should  they  not  in  the 
achro'  construction ':  I  luive  tried  achromatic 
lenses,  but  they  hive  the  same  objection*!  re- 
flections as  the  others.  I  should  be  glad  if  some 
one  who  luis  a  }in.  achro'  e.p.,  consisting  of  two  or 
three  lenses  cemented  together,  would  say  how  it 
|Krforms  in  reference  to  the  points  I  have  men- 
tioned :  also,  if  the  Held  of  view  is  as  Urge  as  is 
generally  the  case  in  the  Huyghenian,  for  the 
angular  aperture  of  an  ocular  soems  to  be  important. 
I  once  tried  ouc  of  thechenp jin.  micro,  lenses,  plano- 
convex ;  but  it  showed  a  much  darker  image  than  a 
Jin.  Huygheniaii,  owing  to  its  small  diameter,  which 
was  just  1-I0th  of  an  inch,  while  the  field-lens  of  the 
other  was  7- :«nds  clear.  The  question  of  a  perfect 
eyepiece  is  iinis.rtuiit  to  those  of  us  who  have  no 
clock-work  to  keen  un  object  in  the  centre  of  the 
field  of  view,  anil  is  also  worthy  the  attention  of 
our  mathematical  and  practical  correspondents. 

F.  T. 


THE  ELECTRIC  LAUNCH. 

[20631.]— Torn  correspondent  (letter  30627), 
"E.  F.  V,"  say*  he  would  like  to  hear  what  I 
have  to  say  as  to  the  machinery  of  the  above  vessel. 
I  presume  he  means  as  to  its  coin|anitive  weight  to 
that  of  a  steam-mgine. 

In  making  such  comparisons,  t tmt-  is  an  important 
element.  A  storage  of  eleetrieitv  is  analogous  to  a 
storage  of  any  other  article,  the  letting  out  or 
lowering  down  of  which  may  be  utilised  to  produce 

ldL5(*  J  III  ft'Offc, 

If  h  weight  of  l.OOfifb.  is  raised  33ft.,  the  letting 
down  of  such  a  weight  in  one  minute  would  repre- 
sent one  horse-power,  and  He  should  say  our  one 
hr.rse-power  weighed  n  little  over  1,0001b.  But  if 
the  weight  wen-  allowed  to  fall  the  33ft.  in  13 
seconds,  it  would  be  ut  the  rate  nf  t.UOOlh.  weight 
to  four  horse-power,  or  2301b.  to  one  horse-power, 
although  the  total  amount  of  power  would  only  be 
a*  before,  one  horse. 

This  shows  the  difficulty  of  comparing  the  two 
motors,  electricity  am  I  steam . 

To  make  a  fair  ix>mpuri»<>n,  we  murt  take  the 
weight  of  the  electrical  uppuratus,  time  of  run,  and 
tuvrse-powcr  exerted  at  33,01*)  foot-pounds  per 
minute;  mid  the.  weight  of  a  -I.  am-boiVr,  engine, 
water,  and  coals,  to  do  the  eulue  amount  of  work 
in  the  same  time. 

If  I  put  the  electric  launch  in  the  most  favour- 
able light,  and  assume  that  the  whole  of  the 
machinery  and  storage  batteries  weigh  only 
2,240lh.,  anil  the  run  at  six  hours,  tliis  comparts 
very  unfavourably  with  steam. 

Assuming  20  horse-power  to  Is?  exerted,  it  is  easy 
to  construct  an  engrne  and  boiler  at,  say.  401b.  to 
the  horse-power,  HUi'lb.  Then  coals  for  a  six  hours' 
run.  at  alb.  per  I.H.P.  =  OOOIb.,  total 
l,4<silb.,  compared  to  the  '.',2401b. 
Uuuch. 


OOOIb.,  total  weight 
2401b.  tor  the  electric 


If  the  electricity  is  used  in  half  the  time,  three 
hours,  this  would  appear  to  reduce  the  relative 
weight  :  hut  the  steam-engine  might  readily  be 
designed  to  do  the  same  thing,  with  a  three  hours' 
sn|iply  of  coal,  and  greater  pleasure,  "r  l*«t«ro 
tpeaxl.  ice. 

I  am  closely  watching  the  development  of 
fclectro-motive  power,  and  I  think  the  above  ex- 
ample is  very  cr<  ilitable  to  all  concerned  ;  but  it  can 
scarcely  Is-  called  u  li;/kl  motive  power  at  present. 

Sensational  paragraph  writers  in  daily  puistrs  do 
a  great  deal  01  damage  to  the  cause  of' real  scien- 


tific research,  by  unduly  lauding  electricity.  The 
some  unwise  conduct  took  place  when  railways 


.,' ;  we  were  eoutinmilly  lieiug  told  that 
the  locomotivo  would  •  •  annihilate  time -and  space"  I 
a  feat  which  is  yet  in  the  far  future, 
Oct.  H. 


O-MAQNETIC  UNIT  OF 
POWlH 

[20632.]  — I  rarvK  that  "  Milverton,"  letter 
201)73,  p.  Sa,  will  find  the  information  he  requires 
in  Prof.  Everett's  well-known  ••  Umts.ind  ltiysical 
Constants."  Dr.  Siemens,  in  his  address  (I  quote 
from  the  report  in  the  Ektttieaf  Jteruu),  says — "  A 
Watt  then  expresses  the  rate  of  an  arapt-rc  multi- 
plied by  a  volt,  whilst  a  horse- power  is  740  Watts, 
and  a  cheval-de-vapcur  733.' '    Or,  in  other 


guage.  since  the  volt  —  lu«,  and  the  ampere  —  10  ', 
the  Watt  -  10"  x  10"'  -  10"  (1). 

Now,  from  Prof.  Everett,  p.  168,  the  hone-power 
«  7'4t>  e.rg-uines  or  7  10  x  10*.  or  by  shifting  the 
point  740  x  10',  and  in  the  same  way  foroa-de- 
cheval  =  730  x  10',  so  that,  since  from  equation 
(I),  the  Watt  =  10',  the  horse-power  -  740  Watts, 
anil  the  force-de-cheval  —  730  Watts. 

Dr.  Siemens  calls  the  eheval-de- vapour  733, 
while  Prof.  Everett  calls  the  foroe-do-cheval  730. 
The  Utter  number  1  have  used  (it  will  be  noticed) 


[20633.1 — I  TKrsx  that  one  great  fault  of  Mr.  C. 
F.  Archer's  design  f<  r  bicycle  heads  (loiter  20017) 
lies  in  the  fact  of  his  proposing  to  have  a  vertical 
spring  in  the  head,  as  this,  having  a  downward 
tendency,  will,  in  all  likelihood,  allow  the  backbone 
shutting  on  to  the  rubber  tires  wU-n  the  small 
wheel  springs  forwards,  and  this  will  speedily  bring 
the  rider  to  terra  Jiruui,  and  in  a  manner  not  very 
pleasant  or  mildly— viz , ,  "  over  the  handles." 

This,  I  think,  will  undoubtedly  be  the  case  if  the 
socket  G  (as  I  understand  it)  is  allowed  to  slide 
on  A,  the  spindle  attached  to  the  forks. 

A  Bicycle  Rider. 

MIRRORS    OF     BBFLBCTTNO  TELE- 
SCOPES-TO  "OBDEBIC  VITAL." 

[9MM.1—  I  cos  FEW  to  liaving  read  letter  20360 
(p.  S!i)  with  considerable  di&appoiutjuent,  as  1  had 
hoped  that  one  who  had  shown  himself  so  familiar 
with  the  mat  hematics  of  optics  might  have  turned 
Ids  attention  to  reflecting  telescopes  by  way  of 
completing  the  subject.  I  do  not  thiuk  Tulley's 
remark  is  so  meaningless,  for  it  was  no  doubt  the 
result  of  years  of  |tractical exjierience  during  which, 
as  ho  expressly  states,  he  found  thut  the  same  curve 
of  the  Urge  mirror  was  «</<  suited  fur  the  three 
varieties;  of  reflecting  Udeacopes. 

I  naturally  hesitate  in  expressing  an  opinion  on  a 
matter  of  such  difficulty,  hut  I  thiuk  "  Orderie 
Vital  "  is  wrong  in  assuming  that  the  parabola  is 
of  necessity  tlie  proper  curve  for  the  t  'assegrain  and 
Gregorian,  though  it  is,  doubtless,  essential  fur  the 
Newtonian. 

I  look  upon  it  in  this  way.  In  the  Newtonian, 
the  cone  of  rays  proceed*  it  inert  to  form  the  image, 
for  of  course  the  flat  merely  changes  the  direction 
of  the  rays  us  a  whole,  without  interfering  with 
their  relationship  one  to  another  ,  but  in  tlu>  Gre- 
gorian and  Ciiseograin  tlwr  case  is  quite  different,  as 
the  rays  are  received  first  ou  a  curved  surface,  and 
not  on  a  plane. 

Suppose  for  a  moment  the  large  mirror  were  a 
spherical  curve,  then  thu  lays  from  the  central 
zones  would  converge  to  a  focus  at  a  longer 
distance  than  those  from  the  outer  zones,  pro- 
lucing,  of  course,  a  certain  amount  of  longi- 
tudinal aberration,  and  it  i«  clear  that  no 
plane  surface  could  receive  simultaneously  all 
these  different  focal  images  :  but  it  seems 
equally  clear  that  u  curved  surfaoo  would  ilo  what 
the  flat  surface  could  uot,  and  this  is  just  the  came 
in  the  Casse  grain  and  Gregorian  constructions.  If, 
for  instance,  there  was  a  difference  of,  say,  a 
fiftieth  of  an  inch  between  the  ouuurnl  ami  marginal 
focal  length,  1  see  no  reason  why  this  aberration 
should  not  be  corrected  by  a  curved  surface,  whose 
versed  sine  was  equal  to  this  difference,  or,  uarhniat, 
I  should  rather  say  by  a  curved  surface  which  varied 
to  this  extent  from  the  curve  of  small  mirror  that 
would  be  suitable  to  receive  the  rays  from  a  para- 
bolic "Urge  "  nun -or. 

in  reality  as  the  small  mirror  U  not  situated  at  the 
focus  of  the  Urge  mirror,  the  amount  of  uU'rration 
to  be  dealt  with  by  it  would  differ  from  what  I  liavc 
assumed  to  exist ;  but  "  Orderie  Vitid  "  will,  I  am 
sure,  easily  understand  the  principle  for  which  I  am 
contending,  ami  will  then,  I  nope,  admit  thut 
Tulley's  idea  of  /nvica  o/'ewcre*  is  uot  the  fallacy  lie 
assumes.  Since  the  working  of  the  small  mirror  to 
any  other  than  a  spherical  seems  to  liave  necessi- 
tated the  employment  of  this  curve  only,  the  ques- 
tion resolves  itself  into  tlie  best  curve  for  the  Urge 
mirror,  and  this  must  evidently  net  have  beeu  u 
paraboU.  Cannot  "O.  V."  Icuiilly  tell  us  wkat  it 
it<m,  or  iAm*&f  have  been. 

I  have  never  come  across  an  untouched  "  Short " 
speculum  ;  but  the  result  of  a  tost  bv  Mr.  Wuascll 
and  myself  of  an  old  Tulley  mirror  Udotiguig  to  a 
Caasegrain  waa  to  show  Uuit  the  curve  was  n»t  a 
true  parabola ;  but  whetlier  the  variation  was  due  to 
imperfect  figuring,  or  was  an  wUntitMti  correction 

L.  L.  L. 


[20635.]  I  NoncE  that  iu  No.  M3  "Amateur 
Fitter"  asks  for  some  letter*  on  Fitting,  aad 
"  Oliver  Twist "  says  he  misses  some  of  the  more 
practical  papers  wlucb  used  to  appear  in  tlie  earlier 
volumes.  I,  like  many  others,  have  often  wished 
of  the  sort,  that  I  might  with  more 


begin  to  fit  up  a  set  of  Uthe-castings. 
Mr.  Brown,  at  the  conclusion  of  hie  papers  on 
"Tools  and  Motive  Power,"  spoke  of  giving,  at 
some  future  time,  sonic  such  papers  on  Fitting. 

I  waa  very  glad  to  sue  "J.  L.'s "  paper  last 
week  ;  and,  judging  from  the  number  of  queries 
anent  fans  and  blowers,  think  that  a  few  letters  on 
South 's  Work— how  to  make  tongs.  Ax.— would  be 
very  welcome.  H.  W.  W. 

VEOBTABIAMTSK. 

[20636.1— Mat  I  lx>  purmittod  to  follow  Mr. 
Stooke's  fetter  (20597.  p.  113)  in  tlie  briefest  pos- 
sible manner,  in  reply  to  the  vegetarian  doctrines' 
there  bud  down  ana  vegetarian  arguments  pro- 
pounded ?  And,  iu  the  first  place,  I  will  observe 
that  no  one  denies  the  "  facts  respecting  man's 
adaptation  for  vegetable  diet,"  so  that  vegetarians 
in  saying  this  do  not  militate  against  any  "  flesh- 
eater's 'rtenet  or  position. 

Bat  I  would  inquire  of  Mr.  Stooke  if  he  does  not 
consider  that  man  is  "  gregarious  "  by  the  opera- 
tions of  reason,  rather  than  Uirough  any  natural 
proclivities  for  "  vegeterionisin  "  or  "  frugivorous- 
uess"':  What  analogy.  I  would  osk,  is  there  be- 
tween the  metropolis  uf  Great  Britain  and  a  gang 
of  buffaloes,  a  herd  of  autelo|i6£,  and  a  colony  of 
monkeya?  If  man  belongs  to  the  instinctively 
"  gregarious  animals,"  why  does  he  not  "  herd  it  " 
in  the  frugiferous  country,  and  glory  in  a  fru- 
givoroiis  diet  ? 

But  I  would  ask  Mr.  Stooke  to  oblige  me  hv  pro- 
menading (or  otherwise  transporting  himself)  into 
the  I.udgate-circus.  anil  ho  will  there  witness  the 
"  analogy  oWrvable  Utwc-n  man  *'  and  the  lion, 
as  well  as  tietween  him  and  the  ass.  There  is  also 
to  \k  seen  tho  "  analogy  oliseiiable  between  "  him 
and  tlie  ox ;  hut  I  woidd  inquire,  has  man  the 
clovc-u  foot"  of  tlie  "  gregarious,"  "  vegetarian," 
fnigivorous."  and  "  hubivorus  "  ox  ?  and  docs  hp 
want,  like  him.  in  hU  perfoct  state  and  condition,  un 
artificial  row  of  teeth  for  his  upper  jaw  ?  On  tho 
other  hanil,  is  not  the  "  analogy  o'jservable  lietweeii 


man"  and  Uie  lion  more  "observable"  andmorciier- 
fect  ?  Why,  Nature,  down  to  the  very  extremities, 
o|s.'rntes  in  the  some  way  in  respect  to  U)th  of  theno 
nobh*  animals  ;  In  the  one  case  she  produces  nails, 
and  in  the  other  cUws  l«.th  liv  the  same  process, 
nd  U.th  from  identical  h  •crotioii* !  Wlio  will  not, 
therefore,  acknowkxlge  that  henceforth  tho  British 
lion  and  the  African  ditto  are  "chums"  anil 
brothers  I 

Th<-  ••  nnnlogy  observable  between  man  "  and  tho 
"frugiw»rous""ape  L\  I  «u|qvise,  too  pronounced 
anil,  at  tlie  same  time,  too  uncomplimentary  to 
figure  in  the  show-wiudow  abovo  indicated.  But 
tnauy  of  tlie  human  sjssies  can.  at  auy  time,  de- 
monstrate t/mt  "analogy  "  by  taking  a  sly  glance 
at  their  looking-glasi-is."  It  was,  without  doubt, 
this  sp-etruin  of  the  speculum  tluit  lunted  to  the 
lute  Dr.  Darwin  his  evolution  theory,  as  manv  of 
the  promeuaders  of  Clieapside  must  have  concluded, 
ami  I  think  J'linrh  (w  ill  any  kind  reader  tell  me  if 
I  am  right?)  on  oue  occasion  reprodursal  the  iika  in 
a  cartoon  '.  But  see  the  structural  and  anatomical 
difference  "  observable  "  K-twwn  a  humiui  creatuto 
and  the  "  fmgivoruus  "  aiie  :  and  what  I  should 
like  to  inquiiv  is,  if  Mr.  Stooke  would  have  us  to 
diet  ourselves  like  monkeys '; 

Bnt  Mr.  Stooke  apjsuds  to  tlie  "  nutritive  organs " 
for  demonstration  of  oiiriiutui*al**frugivoiousuess." 
Now  they  are  the  very  functionaries  to  which  I 
appeal  as  challenging  Mr.  Stooke'*  ]x>xitioi) ;  for  I 
don't  know  what  mine  would  do  if  I  debarred  them 
of  a  mutton  chop  now  and  again ! 

Then,  again,  "carnivorous  species  possess  teeth 
peculiarly  formed  for  the  tearing  and  masticating 
of  flesh  food  "  ;  and  Mr.  Stooke  goes  on  to  describe 
tho  " ilentilo  apparatus "  of  tlie  "carnivorous 
s|ieciea,"  and  his  deductions  are  that  "  flesh  food  " 
needs  greater  mastication  and  mincing  tliau  vege- 
tables and  fruit,  and  that  tho  "  dentile  apparatus  " 
of  tlie  "  crruivorous  s|x*cies  "  is  speciflcally  aiUptisl 
to  this  undertaking.  Now  this  i*a  singular  jumble 
—and  Nature  controverts  the  tiuth  of  it,  which 
adds  to  its  riiucalnasncas !  Specimens  of  the  "  car- 
nivorous species  "  don't  niastnmte  at  all,  as  can  le 
proved  at  any  time  Mr.  Stooke  chooses  to  treat  his 
dog  with  a  skewer  of  cat's-meat ;  for  uu  sooner 
does  tho  dog  fairly  grasp  the  meat  than  down  it 
"  bolts,"  skewer  and  all :  and  this  is  a  fair  natural 
proof  that  "  flesh  food  "  is  more  easily  digt-sbxluul 
assimilated  than  a  "vegetable  diet,  '  and  conse- 
quently docs  not  ri<s*d  a  proportionate  amount  of 
mastication  with  fruit  and  vegetables  ;  whdr  nature 
further  adds  to  this  important  proof.  Flesh -food 
is  but  vegeUblo  matter  eliminated  from  iU  con- 
genital dirt :  and  he  who  eaU  flesh  eat*  vegetable 
minnt  the  dirt — while  ho  who  eats  vegetable  only, 
partakes  of  the  constituents  of  flesh  with  tlie  earth 
and  refuse  of  vegetable  matter.  Are  we  not  taught 
to  crush  well  tho  cells  of  an  apiile'r  And  what. 
miimiil  is  that  that  "  ruminates,'  besides  man  'r 
A  "carnivorous  ouiniid"  or  a  "vegetarian" 
one?  It  is  the  "vegetarian  ox,"  who  is  obliged 
to  "  chew  his  cud "  before  he  can  pas*  the 
earth,  filth,  "muck,"  and  rubbish  ho  cats; 
while  the  Urge  proportiuu  of 
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oxen  plainly  teaches  us  what  a  small  proportion  t>( 
vegetable  matter  is  available  to  build  up  the  fibre* 
of  the  animal  body,  and  how  the  digestive  orpin*  of 
"  vegetarians  "  must  be  surcharged  ami  encumbered 
with  thin  nibhuh  in  taking  a  sufficiency  of  vegetable 
matter  to  carry  ou  the  due  processes  of  nature !  I 
conclude,  then,  that  flesh-fexsl  is  sublimed  vegetable 
matter  in  a  stale  nf  semi -concoction  ;  tliat  it  docs 
uut  need  so  niurh  chewing,  and  that  it  in  more 
easily  digested,  and  more  adapted  to  the  wanU  of 
human  nature  than  any  other  kind  of  food. 

But  to  return  to  the  "  dentile  apparatus  "  of  this 
dental  subject.  Docs  Mr.  Stooke  presume  to  pos- 
tulato  that  unlet*  we  can  show  a  mouth  like  a 
lion'*,  or  jaw-hones  like  those  of  hi*  diagram,  that 
we  have  no  natural  warrantr  to  partake  of  a 
mouthful  of  flesh  food  'r  How  prcj*'*tcrnus  ! 
Vegetarian*  seem  to  have  created  an  intellectual 
world  for  themselves  ;  but,  like  flie*  on  the  ocean, 
they  also  seem  wholly  unable  to  get  lienenth  the 
superficies  of  their  own  creation!  Tliin  "duiittle 
np|stratui  "— what  is  it  i  It'«  an  offeniiive  and  de- 
fensive weapou — -it'*  an  apparatus  for  gripping  and 
holding  it*  victim  ;  it  is  a  ditto  for  the  slaughter  of 
the  victim,  a  ditto  for  tearing  and  cutting  up  the 
carcase  ;  and,  lastly,  a  "  set  of  teeth  "  for  giving  a 
parting  "nip"  to  each  morsel  lief  ore  it  leave*  the 
th  of  the  animal  for  its  capacious  stomach.  It 
i  the  place  of  our  own  jaw*,  our  hands,  our 
and  fork*,  our  mincing  apparatus,  our 
_  ,  and  what  not.  And  who  ahull  now  say 
that,  with  all  these  accessories,  we  need  tlie  teeth  of 
camivorou*  animal*  to  demonstrate  our  privilege 
and  duty  to  partake  of  fteiji  fcxid  as  a  daily  diet : 

I  am  sure  I  do  not  know  how  Mr.  Stooke  himself 
may  be  off  for  a  "dental  show,"  but  he  i*  certainly 
aware  of  the  fart  that  human  teeth  are  designed  Isith 
for  "  use  an<l  ornament  "  :  and  ]>os«ssing  a*  they 
do  tho  variety  of  inci*or.  the  canine,  bicuspid,  and 
molar,  I  think  we  may  fairly  conclude  tliat.  »n(V> 
aim,  man,  in  resect  to  food,  at  least,  is  discre- 
tionary in  his  liberties,  and  that  an  "omnivorous  " 
table  conform*  mom  to  his  want*,  hi*  pleasures,  his 
heuthfulness,  aud  longevity. 

In  respect  to  the  length  of  intestine.  Mr.  Stooke'* 
argument  run*  like  this  :  that  a  long  lane  was  made 
to  perform  a  long  journey  in,  and,  therefore,  it  is 
not  legitimate  to  perform  a  short  one  in  it ;  the 
length  of  our  inU-stine  corresponding  in  a  nearer 
prcqortiou  to  that  of  the  -herbivorous  clause*," 
which  is  greater  in  length  than  the  intestine  of  the 
"CTrnivorou*  ^cccics,"  only  goes  to  prove  that  man 
is  eminently  suited  (in  those  regions  at  least)  for 
an  "  omnivorous  "  regimen— f*r,  certainly,  length 
can  accommodate  shortucrss  when  shortucss  cannot 
no  ommodutc  length. 

Mr.  Stooke  attempt*  to  make  a  point  of  the  fact 
that  "  we  cannot  eat  animal  food  unless  it  is 
cooked."  But  how  about  his  vegetable*  r  Would 
he  really  luive  us  to  devour  a  l-aw  steak  as  a  boy 
would  a  gingerbread  cake  !•  It  i*  our  preparation 
of  flr«h  by  mean*  of  heat  that  will  ever  di*tingui*h 
us  from  the  true  "  carnivorous  animal."  The 
elements  of  flesh  are  changed  by  the  chemistry  of 
cooking,  and  it  is  literally  no  longer  rttir  Jfrtk,  but 
eaoicJ  i:ml  ;  aud  hence  we  are  no  more  "  cairui- 
vorous"  than  the  "  vegetarian"  himself. 

The  ailvicn  to  take  a  dish  of  boiled  onions  for 
supper  would  be  all  very  well  a*  sauce  to  a  boiled 
rabbit  or  a  roost  shoulder  of  mutton  ;  and  as  to  the 
"Vegetarian  must  goose,"  I  shall  myself  always 
prefer  the  •'  genuine  article "  until  converted  to 
their  piinciples  by  the  vegetarian  brotlierhood. 

How  much  soever  theso  estimable  men  may  de- 
serve our  respect  for  their  self-denial,  they  are  yet 
much  to  be  commiserated  for  their  srlf-im|>oatM] 
I  pernicious  illusions.  O.  B.  T. 


[*J6o70-Os  p.  127  a  flescription  of  this  appliance 
is  given  which  appears  to  me  not  wholly  accurate. 
I  therefore  submit  the  following  correctiuu  to  the 
notice  of  your  contributor :  - 

It  is  there  stated  that  "The  l*i»t  position  for 
insertion  should  be  marked,  as  in  the  other  two 
position*  more  than  one-eighth  of  a  turn  will  be 
reimired  to  fix  or  release  the  objective." 

Having  the  device  before  me,  I  find,  in  fact,  that 
'i  iless  the  insertion  of  the  obji*ctive  in  the  nose- 
|>ieco  bo  made  at  th«  corresponding  slot*,  which  are 
each  one-eighth  of  a  turn  from  the  final  "  screwed 
home  "  position,  the  one-eighth  turn  for  screwing 
"  home  cannot  lie  effected  at  all  except  by  such 
an  exertion  of  forco  as  would  injure  the  serew- 
threads.  Your  contributor'*  referenco  to  tho  two 
other  positions  requiring  more  than  one-eighth  of  a 
turn  is,  therefore,  imaginary :  the  insertion  can,  it 
is  true,  be  made  iu  either  of  thiir  positions,  but 
only  in  owe  isisitiou  can  the  one-eighth  turn  for 
screwing  "  home  "  lw  effected.  So  far  in  correction. 

Although  the  best  application  of  the  system 
probably  involves  sending  one's  microscope  and 
objectives  to  an  optician  to  have  the  w-rew-thrcad* 
cut  away  suitably,  yet  a  compromise  may  ht  effeetitl, 
at  least  so  far  as  iendi 
Messrs.  Powell  aud 

!  tu  cut  away  the 


the  objectives  and  supply  an  tirfaptfr  tin*r-pitcr 
tliat  will  screw  on  to  the  usual  nose-piree  of  tlie 
microscope,  thus  permitting  Mr.  Nebon's  rapid 
changing  system  to  lie  put  in  operation  at  once. 

One  may  emphasise  the  point  that  the  application 
of  Mr.  Nelson's  system  to  the  objectives  ui  no  way 
injures  them  for  use  on  microscopes  having  the 
usual  nose-piece  intact :  ami,  similarly,  the  altera- 
tion of  tho  n<«e-|iieeo  dors  not  interfere  with  the 
use  of  any  objective  provided  with  the  "  Society  " 
screw.  Mr.  Nelson's  system  require*  simply  that 
the  thread  of  the  "  Society  *'  screw  on  the  objectives 
should  be  tiled  off,  down  to  the  face  of  the  cylinder 
on  which  it  is  cut.  iu  three  equal  and  equidistant 
segments ;  the  thread  of  the  nose-piece  of  the 
microscope  (or  of  the  adapter  nosfe-pieea  supplied 
by  Messrs.  Powell  and  Leal. i  nd  is  cut  to  corre- 
spond. The  process  of  applying  the  objective  i» 
then  as  follows : — The  objective  is  pushed  into  the 
nose-piece  in  the  position  marked  hy  a  gauge-slot 
(care  being  used  that  the  gauge-slot*  on  the  nose- 
piece  and  objective  coincide),  one-eighth  of  a  turn 
to  the  right  then  screws  it  '•home  "  precisely  as  it 
would  lie  after  the  four  or  four  ami  a  half  turns 
required  with  the  normal  "society"  screw  and 
nose-piece. 

The  ]>roblem  of  devising  an  efficient  and  rapid 
system  of  attaehiug  objective*  to  the  nose-piece  of 
the  uiicroscoj*!  lias  hail  some  attention  in  years 
past.  As  far  hack  as  1881,  Mr.  Wciihum  canvosm-d 
amongst  hi*  frii-nd*  a  |dan  that  would  liave  re- 
quired about  one-third  of  a  turn  of  the  screw  to  tlx 
or  release  an  objective  :  but  the  time  was  not  ripe. 
Within  the  past  two  year*  Messrs.  Parkcs  of  Bir- 
mingham, Alfred  Nachct,  of  Pans,  and  Vcrick,  also 
of  Paris,  have  brought  out  special  devices  for  this 
purpose ;  but  these  devices  have  all  involved  too 
radiuil  a  change  from  our  lwvtsent  system.  Our 
position  is  not  one  of  perfect  lrecdotn  to  start  with 
the  most  efficient  system  of  nose-piece.  We  are  com- 
mitted tu  the  ■'.'Society  "  screw  in  thousands  of 
mierosco]ies  and  objectives.  What  wo  want,  then, 
is  a  method  of  rapidly  changing  objectives  without 
injuring  our  existing  mean*.  The  feasible  method 
must  necessarily  I*  ot  the  nature  of  a  compromise. 
Viewed  in  this  light,  Mr.  Nelson's  suggestion  ap- 
pcar*  to  me  to  meet  the  case  practically. 

With  regard  to  employing  an  adapter  nose-piece, 
(i.e.,  an  ntra  nose-piece)  for  carrying  out  Mr. 
Nelson'*  plan,  as  alwvo  alluded  to.  it  may  lie 
objected  that  the  application  of  another  uose-piece 
will  necessarily  cause  an  alteration  of  centring, 
and  consequently  any  large  collection  of  object* 
whose  position*  have  Is-cn  duly  registered  by  meoji* 
of  tinders,  will  require  the  whole  of  this  tedious 
work  to  be  done  anew,  which,  at  a  glance,  might 
seem  a  formidable  task.  The  matter  can,  however, 
lie  reduced  to  the  very  simple  |mxt-sa  of  ascertain- 
ing the  difference  between  the  new  (adapter)  centre 
aud  tho  former  one  ;  this  difference  lieing  a  fixed 
quantity,  may  lie  added  to  or  subtracted  from  the 
former  register*,  positions,  as  the  case  may  retire. 


i  ei  a  coin  promise  ma  y  I 
ding  the  microscope  is  couccmeu.   tor  rv 
id   LcaUnd,  170,  Euston-road.  often 
"  as  required  I 


DREAMS. 

[2065S.]  - "  PnusKAt/is,"  in  query  4K20»,  to 
which  I  take  the  liberty  of  replying  at  greater 
length  in  a  letter,  asks  a  very  hard  problem  about 
dreams  and  unsound  sleep.  They  are  due  to  many 
different  causes,  and  some  of  these  so  complex  that 
we  cannot  always  trace  their  origin.  Tho  correct 
posture  for  rest  is  on  the  right  side  ;  if  we  lie  on 
the  left  sjde  we  tend  to  compress  tho  heart,  and  so 
give  rise  to  painful  beating  of  it,  which  is  dis- 
tressing. Lying  on  the  back  is  more  harmful  still, 
as  the  loaded  bowels  or  distended  bladder  give  rise 
to  much  uneasiness,  nightmare,  and  erotic  dreams. 
The  night's  rest  depends  in  a  groat  measure  on  the 
state  of  the  body,  that  is  healthy  or  diseased,  and 
on  the  state  of  the  mind.  A  person  who  is  in  in- 
different health  is  more  likely  to  dream  than  a 
person  who  is  hearty  and  well,  and  who  is  tired 
with  his  daily  work.  Mind  troubles  are  often  the 
cause  of  restless  nights  ;  we  carry  the  cares  of  the 
day  to  bed  and  continue  them  in  our  sleep,  and  get 
up  next  morning  almost  as  tired  n»  when  we  went 
to  bed.  Unusual  mental  or  bodily  excitement  in 
the  clay  may  thus  give  rise  to  dreams  at  night. 
Heavy  work  liefore  retiring  i*  laid,  a*  the  *y*tcm  is 
too  excited  to  allow  of  quiet  slumber.  Never  read 
horrible  tales  before  retiring  if  your  mind  is  at  nil 
active,  or  you  may  be  an  actor  "in  a  like  tragedy 
most  part  of  the  night.  The  great  cause,  though,  of 
nightmare  and  alarming  dreams  are  heavy  suppers ; 
such  supiiers  consist  of  meat  in  some  form— more 
especially  pork  or  veal  -fish,  or  cheese.  The  worst 
nightmare  I  ever  had  was  from  cheese  aud 
pickles  at  supper.  If  supper  is  taken  at  all, 
it  should  consist  of  some  light  fariiuioeou* 
food,  taken  at  least  two  hours  liefore  retiring. 
Some  inform  me  that  they  cannot  rest  unless  they 
have  a  good  supper,  but  these  people  are  never 
well :  they  dream  much,  are  late  risers,  aud  head- 
achy when  they  do  get  up.  and  most  often  have  no 
relish  for  breakfast.  Alcohol  mav  give  rise  to  sleep 
after  Wing  taken,  "but  then  it  most 
oim»  up.  aud  you  are 


If  a 


is  tired 


when  lie  takes  it,  he  sleeps  then  in  spite  of  it.  Thu«, 
you  see,  we  cannot  recommend  alcohol  as  a 
soporific.  Want  of  exercise  plays  an  important 
part  in  our  night's  rest :  if  we  have  done  little  in  tho 
clay,  we  may  not  be  tired  enough  for  sound  sleep, 
anil  so  the  brain  runs  riot.  Tea  and  coffee-,  near 
bed-time,  are  more  harmful  in  producing  wakeful- 
ness than  for  inducing  dream*.  A  distended  bladder 
or  constipated  bowel*  also  helps  to  produce  dreams, 
so  may  slight  pains  in  any  part  of  the  system.  A 
quiraical  person  reading  tills  may  exclaim  "Gracious 
me  !  everything  seems  to  produce  them,"  and  lie  is 
very  nearly  right.  Recollect  that  every  sensation 
wo  receive  is  carried  to  the  brain,  and  there  wo  are 
made  aware  of  it.  Thus,  if  I  am  standing  near  a 
stove,  the  heat  acting  ou  the  nerves  of  tlie  hand 
communicates  a  sensation  to  tlie  brum,  which  I  re- 
cognise as  that  known  as  heat. 

Tlx  night  is  molecular  motion,  or  the  result  of 
certain  impressions  conveyed  to  the  brain -cells. 
Now.  in  sleep  the  controlling  power  of  the  brain  is 
asleep  ;  sensations  are  sent  to  the  brain,  and  thence 
to  the  controlling  power,  but,  as  that  is  asleep,  wc 
are  aware  of  the  strangest  mixt  ure  of  uiijiossibuities. 
Thus.  1  am  in  n  Lcradnn  garden  with  the  Queen, 
audi  am  looking  at  the  swans  ou  Wiiulermere  with 
some  friends  around  me  ;  these  friends,  say.  are 
dead. 

If  I  were  awake,  I  should  not  bo  with  the  Queen 
in  a  London  garden,  nor  should  I  be  able  to  see 
Lake  Windermere,  nor  yet  see  my  dead  friends. 
Wheu  awake  these  Kime  ideas  are  sent  to  my  brain, 
but  they  are  sifted  or  examined  by  the  controlling 
power  and  either  rejected  or  are  allowed  to  give 
rise-  to  thought.  When  asleep  all  our  sensations 
are  carried  to  the  brain,  and  instead  of  lieing  checked 
off  aud  found  true  or  false,  they  are  all  set  forth  as 
real. 

When  we  are  awake  and  pain  is  felt,  we  can  feel 
the  part  where  the  uneasiness  is ;  but  when  asleep 
the  pain -sensation  is  scut  to  brain-cell*  governing 
the  i«rt,  and  as  they  cannot  be  checked  off.  they 
give  rise  to  irritation,  which  irritation  gives  rise  to 
horrid  dream*,  and  we  are  often  awoke  in  ronse- 
qu.  ii.H-.  If  a  person  is  dreaming,  and  a  noise  is 
K  ing  made  at  the  some  time,  thru  the  noise  1* 
brought  into  the  dream  aud  forms  part  of  it  ;  if 
we  were  awake  we  should  know  what  the  noise  was 
due  to. 

Dream*  are  of  two  kind*,  those  which  go  on  soon 
after  retiring  of  such  an;  Iht  nightmare  kind  ;  and 
those  most  common  ones  which  come  on  after  our 
first  turn-over  in  the  morning,  and  which  vary  in 
kind,  being  pleasant  or  otherwise.  Iu  a  very  short 
time  one  can  dream  of  a  very  great  deal;  in  ten 
minutes  a  person  may  live  "a  t.irtnight,  or  even 
longer. 

Curr.—M  mav  be  divided  into  tlie  «Wf  and  iw- 
(titrrt. 

The  iltrrrt  cure  is  avoidance  of  meat,  tish.  f>r 
cheese  at  sup]«'r,  und  not  to  take  supper  of  any 
kind  iu»t  before  going  to  bed.  Do  not  read  sensa- 
tional tales  last  thing  at  night,  and  avoid  great 
bodily  fatigue  at  the  close  of  the  day.  Also  avoid 
much  fluid  towurda  bedtime.  Tlie  indtirrt  cure  is 
to  improve  the  tone  of  the  system  by  daily  sponging 
the  body  and  limb*  with  lukewarm  water,  taking 
plain  food  at  regular  hours,  having  as  much  fresh 
air  as  possible,  aud  taking  a  regular  allowance  of 
exercise  to  fatigue  tlie  body,  and  make  sure  of 
sleep.  To  the  sedentary  or  those  engaged  in  literary 
worlt,  "  after  supper,  stroll  a  while."  is  a  very  use- 
ful plan.  If  constipation  exist,  then  use  the  whole- 
meal bread  at  meal-time*,  and  take  a  regular  supply 
of  greenstuff,  fruit,  or  nuts. 

T.  B.  Alllnaon,  L.B.C.P.,  &c. 
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HYDRO  -  DYNAJOC 
PARADOX 

[2Cs5oO.J  Tjtkre  is  no  motion  of  this  apparatus 
to  investigate,  it  being  incapable  of  making  one 
revolution  per  second,  li  it  performed  at  all, 
the  momentum  would  carry  tlie  tutie*  post  the 
'•curved  parage,"  and  what  mechanical  power  of 
the  "system"  could  retrieve  tho  overshot But 
if  the  tubes  made  a  perfunctory  wrfonnanee  of 
their  duty,  there  would  1*  four  awkward  jerks  in 
each  revolution,  and  four  rather  loug  stoppupw 
"to  water"  in.  but  the  main  "fallacy"  of  the 
supposition  that  one  could  get  a  continuous  revo- 
lution (we  won't  mentiou  tho  other  words)  out  of 
this  mechanical  contrivonrr,  lie*  in  the  {aitent  fact 
that  the  bellows  E  would  never  be  capable  of 
»ui-lciug  the  water  up  out  of  tlie  bellows.  There 
would  be  a  sufficiency  of  air  within  tlie  tubes  A  and 
11  to  permit  of  the  expansion  of  the  liellows  K, 
without  trenching  on  the  fluid  in  F  for  the  supply. 
Tliat  fluid,  of  course ,  might  rush  into  the  above- 
to  fill  the  void  ;  but  I  doubt  if  you 
get  a  driblet  of  it  into  the  helloWB  E. 
"A.  S.  L.'s"  reasons f 01  the  non-revolution  of  this 
apparatus,  and  tho  pulley  and  beam  phenomenon 
are  alike  erroneous.    Tlie"  fluid  in  the  one  case  doe* 


that 
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equal,  balance  each  other,  aud  the  opposite  weight 
ofthc  beam  also.  O  B.  T. 


.— 1  notice  an  error  in  the  sketch  of  the 
star*  surrounding  M.  57  Lvnc.  p.  130.  The  Wight 
star  on  the  line  from  "  14  ''to  ••  9  "  should  bo  i 
"1"  and  not  "2."— H. 


FACTS  AITO  FIGURES. 

Production  of  Lead  In  1881.— The  following 
u  an  estimate  of  the  production  of  lead  in  Europe 
for  1  SSI.  which  is  a*  follows; — Spain,  1 20.UO0  metric 
ton*  :  Germany,  90,000 :  England,  67,4)00  ;  France, 
15,000  ;  Italy,'  10,000  :  Greece,  9,000 ;  Belgium, 
H.000 ;  Austria.  6.000 ;  Russia,  1,500  :  total,  320.500. 
Herr  kxmlslierg  estimates  the  production  of  the 
United  States  at  110.000  tons.  Aa  the  output  of 
Mexico.  South  America,  Canada,  and  Australia  is 
small,  it  mny  he  assumed  tluit  the  world's  produc- 
tion is  aloiit  440,0011  tons  of  lead.  This  does  not 
include  China,  which  is  a  heavy  consumer  of  lend, 
anil  in  not  unlikely  a  producer  of  nunc  importance  : 
nor  does  it  include  Japan,  of  whose  output  there 
are  no  figures. 

Oil  on  the  Troubled  Waters.— Experiment* 
with  oil  in  Aberdeen  Harbour  wen:  iwumed  on 
Monday  last.  The  oil  was  pumped  from  three 
valves,  2Sft.  apart,  extending  across  the  Channel, 
inside  the  breakwater.  Seventy  gallon*  of  oil  were 
expemled,  and  Use  effiwt  lit  the  time  was  very 
marked.  Although  a  stiff  south-easterly  gale  was 
blowing,  tlw  waves  disappeared  wherever  the  h< 
l*U*  Of  oil  were  traced. 


vy 


Fluke  in  Sheep.  Reader*  who  remerolier  the 
diacussiou  0B  the  eau*>  of  fluke  in  sheep,  in  these 
columns  tome  time  Kick,  may  be  glad  to  test  the 
value  of  a  remedy  reported  at  the  last  meeting  of 
the  Devonshire  Chamber  of  Agriculture  by  Mr. 
Heath,  the  county  veterinary  inspector.  Mr. 
Heath  obtained  several  sheep  hist  autumn,  anil 
throughout  Last  winter  kept  them  on  permanent 
pasture  which  had  in  all  previous  vears  been  highly 
injurious  to  sheep.  One-half  of  the  flock  he 
turned  out  loose,  without  taking  any  but  ordinary 
precautious,  but  with  the  food  of  the  remainder  of 
the  flock  he  mixed  a  quarter  of  an  ounce  of  salt 
nh  animal.  He  saw 
•  their  food  with  this 
?  they  went  out  to  posture,  and  then 
when  in  the  meadows  the  supply  was  given  them 
daily.  The  result  was  that  whilst  the  germs  taken 
in  with  the  food  developed  the  "  fluke  in  the  first 
half  of  the  flock,  the  remainder,  on  which  tho  salt 
and  com  experiment  was  tried,  entirely  escaped, 
and  were  perfectly  sound  when  killed.  The  ex- 
perimental sheep  realised  a  profit  of  50s.,  and  the 
eoru  and  suit  only  cost  3*.  for  the 


in*  noes  r.e  mixeu  a  quarwr  oi 
and  half  a  pint  of  com  for  each  i 
that  they  acquired  a  taste  for  th 
mixture  bef ore  thev  went  out  to 


Indiarubber  Paste  for  Driving  Belts. — 

Half  a  kilogram  of  finelv-cut  caoutchouc  is  melted 
with  half  a  kilogram  of'oil  of  turpentine  in  a  well- 
eoven.-d  iron  pot  at  a  temperature  of  50*  C.  When 
all  is  melted  400grm.  colophon v  and  afterwards 
tOOgnn.  yellow  wax  are  uddeu  to  the  mixture, 
which  must  t»-  stirred  now  and  then.  In  another 
pot  I'B  kilo,  of  whale  oil  and  0-5kilo.  of  tallow  are 
heated  till  the  hitter  is  melted,  iuul  then  the  con- 
tenU  of  the  two  pots  are  mixed  while  hot  with 
continual  stirring,  which  is  continued  till  the  mix- 
ture solidifies.  The  use  of  the  paste  is  a*  follows : 
Old  brittle  l»'lt«  are  brushed  over  with  it  in  the  sun 
or  in  a  warm  room  and  allowed  to  dry.  While 
being  used  the  inner  side  of  new  as  well  as  old 
•traps  is  from  time  to  time  smeared  with  the  paste, 
which  renders  them  duruble  and  causes  them  to 
adhere  well  to  the  pulleys.  Instead  of  pure  caout- 
chouc, indiarubber  waste,  whuih  has  previously 
been  boiled  with  caustic  soda  solution  for  a 
to  half  an  hour,  may  be  used :  but  instead  of 
about  u°2ognn.  should  Is-  taken. 

The  Standard  Instantaneous  Grip  Vies.— 

The  prinri|«l  advantages  of  this  vice,  which 
is  illustrated  in  our  advertisement  pages  and  is 
made  by  Mr.  T.  J.  Syer,  are:— (1)  It  grips  and 
relaxes  its  hold  instantly,  in  any  distance  up  to 
13}in.  R)  The  action  and  working  of  it  is  so  com- 
plete  that  a  piece  of  ordinary  writing- piper  can  bo 
secured  as  firmly  as  a  piece  of  timber.  (3)  It 
effects  a  saving  of  about  ia  per  cent,  of  the  work- 
u'»  time,  by  its  easy  action  and  the  certainty  of 


man  s time,  bv  its  easy  action  anil  the  certainty  ot 
its  grip.  (4)  If  wood-facings  are  fitted  to  it,  all 
possibility  of  indentation  of  the  article  placed  in  it 
is  removed.  (6)  These  vices  con  be  fitted  to  any 
description  of  bench,  new  or  old.  The  workman 
has  simply  to  raise  the  lever  (or  handle)  to  a  |*r- 
pmdtcular  position  with  the  left  hand  and  draw  out 
(or  close,  as  may  be  necessary)  the  front  jaw  the  re- 
quired distance,  then  place  the  pieceof  wood,  or  other 
material,  between  the  jowa.  after  which  he  must 
press  the  front  one  nearly  close  to  the  wood,  then 
press  down  the  lever,  when  the  wood  will  lie  held 
firm  in  the  vice.    To  remove  the  piece  of  wood  he 


REPLIES^  TOJiUERIES. 

lu   tkeir  mittcert,  Cvrr/ipttniL-utt  art 
tpretfnlhi  rtquctttd  to  mention,  in  ruck  it 
tttlt  an**  number  of  thr  '/i«cry  ttiJ:r>1. 
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[17239.1— Deafness  —  If 
kin.  1 1 


iodine  did  not  affect 
the  skin.  1  should  advise  a  trial  of  blisters.  Procure 
Burt's  "  Liquor  vcsicatoriuB."  Two  fluid  drachms 
will  last  a  long  time.  Point  it  on  Iwhind  the  ear 
for  a  minute  with  a  short  stiffish  brush,  taking  great 
care  not  to  let  it  run  down  or  get  in  the  eyes,  or  on 
tho  fingers.  This  will  give  no  pain  after  a  minute 
or  two,  aud  will  raise  a  blister  in  three  or  four 
hours.  Repeat  as  soon  as  healed,  and  see  if  there 
is  any  improvement.  Perforation  of  membrane, 
certainly  not.— F.It.C.S. 

J47827.]  — Colouring  Steel  without  Heat.— 
Will  "Essar"  please  allow  me,  as  one  of  manv 
interested,  to  remind  him  of  his  promise  to  furnish 
our  readers  with  the  rvH-ijje  to  accomplish  this  re- 
sult P  -H.  T.  J. 

[47733.]  —  Coil  for  Lighting-  Gas.  -  To 
"Siojta.  — 1  now  see  what  the  querist  wants,  but 
I  cannot  give  him  details  without  invself  inventing 
the  (ihki'M  and  apparatus,  which  1  cannot  spire 
time  to  do.  But  1  will  give  him  two  plans  on  which 
he  can  himself  work  out  the  details,  with  the  know- 
ledge he  already  has.  First  a  coil  of  fine  platinum 
wire  may  lie  rendered  white  hot.  and  so  light  the 
gas,  as  is  done  by  the  little  |»ortable  battery  so 
fitted ;  an  inch  or  so  of  wire  worked  in  a  close 
spiral,  or  zig-zag  would  do,  but  I  doubt  whether 
the  gas  would  not  destroy  it,  as  it  would  have  to 
remain  in  the  flame.  The  other  plan  would  be 
worked  with  a  small  induction  coil,  such  as  are 
made  to  go  in  tho  pocket,  battery  included,  and  ure 
worked  by  a  couple  of  mercury  or  silver  chloride 
cells  ;  therefore,  two  or  throe  *  Leclanchcs  would 
answer.  The  secondary  wire  would  he  connected 
to  the  spark-producing  wires.  The  primary  would 
not  be  fitted  with  a  break,  but  conductors  from  it 
bo  led  to  a  commutator,  making  a  contact  iuul 
breaking  it,  when  a  spark  would  pass.  This  com- 
mutator could  be  a  part  of  the  gas  stop-cock,  which 
might  have  a  projecting  stud,  or  cvru  the  hnndlc 
itself  might  act  as  such  ;  this  should  touch  a  spring 
as  it  begins  to  be  turned  on,  and  break  contact  as 
soon  as  tho  gas  is  issuing,  in  order  that  current 
may  not  |ios»  while  the  light  is  burning.  This 
would  give  one  good  spark,  but  if  a  series  of  sparks 
were  desired,  the  ordinary  contact  break  could  be 
used  with  tho  coil  as  well.'  An  exactly  similar  com- 
mutator could  bo  used  to  operate  the  first  system  of 
heated  wire.  A  coil  without  secondary  might  prob- 
ably answer,  in  which  tho  spark  would  be  due  to 
extra  current  only :  in  this  case  one  end  of  tho 
spark -forming  wire  would  Is?  mounted  on  the 
spring  and  be  moved  into  contact  with  the  other 
end  by  the  act  of  turning  on  the  gas,  as  described. 
This  would  very  probably  give  a  spark  of  more 
body,  but  not  so  vivid,  and  I  cannot  say  without 
experiment  which  system  would  answer  best ;  but 
from  the  description  given.  I  think  it  is  the  hist 
which  is  used  in  the  cases  mentioned.  I  should  think 
that  an  iron  core  of  Jin.  diameter,  5in.  long,  made 
of  No.  20  iron  wires,  and  wound  with  five  or  six 
layers  of  No.  22  copper,  the  whole  soaked  in  melted 
tuiramn,  would  do  the  work  with  three  Icelandic 
cells  in  series.  —  Sigsca. 

[477M.]-The  Dae  of  Salt.— "  Murano  "  says 
he  lias  noticed  that  iwrsoua  who  are  fond  of  salt  are 
generally  unhealthy  or  half-developed.  I  always 
understood  that  salt  was  a  very  healthy  condiment, 
on  account  of  tho  muriatic  acid  it  contains,  it  being 
the  muriate  of  soda.  Diluted  muriatic  acid  is  fre- 
quently prescribed  for  indigestion.  I  am  in  my 
09th  year,  and  am  very  fond  of  plenty  of  salt  in 
my  food,  and  enjoy  good  health,  and  don't  think 
I  am  half -developed.    EtiEXtfcKli  J  OSES. 

[478*4.1  -Removing  Copal  Varnish.  -The 
fort  that  it  is  not  cosily  removed  a  juBt  the  very 
thing  that  renders  it  so  valuable— in  combination 
with  its  hardness,  of  courw.  You  can  waste  anv 
smount  of  spirit  over  it :  but  the  quickest  way 
will  lie  to  stick  to  the  semper  and  the  filase-raper. 
-T.P. 

[47887.]— Hot-Air  Engine.— A  small  hot-air 
engine  was  illustrated  on  p.  129,  Vol.  XXXII. ;  and 
another  on  p.  3C9,  Vol.  XXXI.  -Esoab. 

[47R89.]— Linen-Bleaching— If  "In  s  Fix" 
will  look  in  lire's  "  Dictionary "  under  head  of 
"  Bleaching,"  he  will  find  thot  the  processes  of 
linen  Jileaclung  are  rather  too  numerous  to  form 
the  -Abject  of  n  reply-  In  fact,  tho  description 
would  lie  as  tedious  as  the  process.  Perhaps  "  In 
a  Fix  "  has  omitted  to  expose  his  linen  to  the 
action  of  the  sunlight.-  J.  T.  M. 

[17900.]— To  Mr.  Lancaster. — Many  thanks 
for  noticing  my  query.  My  weather-glass  would 
not  s-ork  at  all :  the  precipitate  simply  remained  at 
the  bottom  of  the  tube.  I  have  now  made  one  as 
follows  :— Camphor,  2dr.  ;  potassium  nitrate, 
ljdr. ;  ammonium  chloride.  I  dr. ;  proof  spirit, 


21  fluid  oz.  I  should  lie  very-  glad  if  you  could 
give  me  any  indications. — J.  G.  B 

[47914.]-  L.B.  and  8.C.B.  Engines. -To 

4  'Coiutixktb.  * '— Nos.  245  Withdcan,  255  Willingdon, 
232  Buckhurst,  are  4 -coupled,  wing- tank  engines, 
known  as  the  D  class,  and  are  not  Terriers ;  30.1  Milan 
and  304  Nice,  arc  4 -coupled,  tender-engines,  known 
as  D  2  class,  and  not  Grosvenor  class.  No.  10  Ban- 
stead,  12  Wttllington,  20  Car&halton,  32  Walworth 
and  34  Balham,  arc  D  class;  37  Southdown,  41, 
Piccadilly,  42  Tulanhfll,  48  Lnadnuhall,  52  Surrey, 
55  Stepney,  70  Poplar,  70  Hail  sham,  are  Terriers. 
No.  99  Bordeaux,  100  Calvados,  100  Guernsey,  are 
0- coupled,  side-tank  goods,  known  as  C  class. 
No.  194  Glynde,  19.)  Portsmouth,  are  single  ex- 
presses ;  201  Belgravia  and  204  Westminster,  are 
4-coupled  tender-engines,  coupled  behind.  No. 
213  Norfolk  is  a  4-coupled  tender-engine,  coupled 
in  front,  wheels  Oft.  Gin.,  and  known  as  the  D  3 
class.  No.  210  is  an  old  4 -coupled  side  tank- 
engine.  No.  232  is  an  old  single  tender-engine. 
No.  252  Buckhurst,  273  Dornden,  290  Osborne,  297 
Bonchurrh,  an-  D  class.  No.  302  Turin  and  305 
Genoa,  are  D  2  class.  328  Sutherland,  344  Hunit- 
monceaux,  and  350  Southbourne,  are  single  express 
tender-engines  of  the  Abergavenny  class,  and 
known  as  the  (i  class.  The  uumtssr  of  the  Hors- 
ham, which  was  233,  is  now  altered  to  487- — - 

Sun, 

[47916.]— X.R..  Engines.— 126  and  128  were 
built  at  Derby,  1874  ;  123,  rebuilt,  1S7H  — C.  H. 

[47927.]  —  Electric  Time   Signala.— In  the 

figure  A  represents  the  dial  of  clock.  A  brass  plate, 


B,  is  turned  (aud,  if  need  be,  ornamented  with  en- 
graving, gilding.  Arc.)  in  the  lathe,  and  cemented 
to  tho  dial  with  marine  glue  C  represents  the  layer 
of  cement ,  which  acts  us  an  insulator  to  keep  B  elec- 
tricallv  separate  from  A.  See  thot  the  hole  in  centre 
of  B  is  large  enough  to  avoid  contact  between  B  and 
the  tube  carrying  hour-hand.  A  wire,  soldered  be- 


neath B,  passes  through  a  large  hole  in  A  without 
touching  tho  latter,  and  is  led  to  the  outside  of 
rlock-cnsr,  bcingcarefully  insulated  from  all  met.  II 
connection  with  tho  clockwork.  Short  brass  pins 
are  fixed  in  B,  so  as  to  project  1-loin.  or  less  above 
surface  at  the  places  corresponding  to  the  hours  at 
whish  your  bell  is  to  ring.  A  slip  of  platinum  (brass 
would  ao  almost  as  welL  as  there  is  rubbing  contact) 
is  soldered  to  hour-hand,  so  that,  as  it  moves  round 
dial,  contact  is  made  with  these  pins,  and  all  you 
now  have  to  do  is  to  connect  a  wire  to  brass  plate 
carrying  the  wheels,  and  cutting  the  wire  joining 
an  ordinary  electric  bell  with  its  battery  ;  join  tho 
two  ends  then  made  with  the  two  ends  respectively 
of  tho  wires  oA  clock,  as  you  would  join  a  "  contact 
piece  "—and  there  you  are !— GuiTTON. 

[47930.]  —  Raising  W»t»r.  —  Efficiency  of 
hydraulic  ram,  under  your  conditions,  would  be 
about  -14  that  of  a  Poucelot- wheel  working  a  p. ; 
that  of  a  reciproca ting-pump  worked  by  a  Poncelct 
undershot  water-wheel,  would  be  49 ;  that  of  a 
reciprocating  pump  worked  by  turbine,  about  '52. 
Neglecting  friction,  we  find  that : — Ram  would 
raise  40  gallons  per  minute ;  Poncelct- wheel  and 
pump,  44  0  gallons  per  minute  ;  anil  turbine  and 
pump,  47-62  gallons  per  minute.-  Gulttos. 

[47933.1  —  Refrigerating  Meat.— "  Anxious 
Inquirer  can  have  one  of  the  cold-air  producing 
machines,  like  that  illustrated  on  p.  82.  I  am 
doubtful  whether  meat  once  frozen  in  that  manner 
would  cure  well.— EssxR. 

[47935.]— Ventilation  of  Boom. -Fix  In  two 
opposite  corners  of  room  a  pair  of  wooden  tubes, 
4rt.  6in.  or  5ft.  high  and  about  Gin.  square ;  the 
lower  ends  to  bo  connected  with  outer  air-holes 
through  floor  ;  their  upper  ends  fitted  with  a  wooden 
throttle  valve,  so  that  the  in-draught  moy  be  regu- 
lated. The  outside  mov  be  painted  or  papered  to 
suit  the  rest  of  room.  No  draught  will  be  felt,  and 
you  will  have  plenty  of  fresh  air.  This  is  the  first 
requisite.  Now  see'  that  the  hot  air,  after  passjag 
through  ventilator  iu  ceiling,  can  get  away. — 
Olattox. 

[47996.]— Trammed  Head.  -  Tour  idea,  I  think, 
is  a  very  good  one.  It  is  a  pit  v  that  the  engraver 
has  shown  a  hue  dotted  which  ought  to  be  full, 
thereby  rendering  i^l  difficult,  I  should  ^"j^^' 

— GUITTON. 

[48023 J  -Fixing  Cylindsrs  and  Eccentrics 
in  the  Lathe.-To  "  Worxixo  Bi-acibxith."— 
Thanks  for  your  reply  to  query  4802.1 ;  it  is  a  3Jin. 
by  lOin.  cylinder  that  1  wish  to  fit  up;  but  I  have 
no  slide-rest  to  my  lathe.  Shall  I  be  asking  too 
much  of  you  to  know  also  how  to  turn  the  neck  of 
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crank,  which  will  have  to  admit  the  connecting -rod 
I.BUMI '!  Tlie  cylinder  will  be  in  the  centre  of  bed, 
and  the  flywheel  on  end  of  crank-shaft,  ami  bend 
pulley  nu  the  other.  Any  hinu  ou  die  matter  will 
greatly  oblige  -  AltATWB  Fittkb. 

[48023.1  Fixing-  Cylinders  and  Kcccn tries 
In  the  Lathe.— Sketch  shows  usual  method  of 


I  Sol       DeaU  or  Chemical  Black  on  Steel. 

—A  brilliant  black  can,  it  is  said,  bo  produced  on 
iron  and  steel  by  applying,  with  u  fine  hair-liranh,  a 
mixture  of  turpentine  and  sulphur  boihsl  together. 
When  the  turpentine  evaporates  there  remains  on 
the  metal  n  thin  layer  of  sulphur,  which  unites 
clowly  with  the  iron  when  heated  for  a  time  over 
a  spirit  or  gas-flame.  This  vami-.h  protects  the 
metal  perfectly,  and  is  quite   durable.  —  Auu> 

[4H0.W  ]  -Ornpe  Wine.-Makn  it  fav  the  aune 
process  as  rhubarb  wine,  which  procese  1  described 


since.  Durst  the  grapes  at 
commencement.  If  they  an-  not  ripe  from  10  to  15 
per  cent,  more  sugar  will  be  required.  Wine  made 
from  any  English-grown  fruit  is  not  worth  drinking, 
owing  to  the  fmit  lieiwg  almost  destitute  of  sugar. 
AUnetra  grapes  would  be  much  better,  requiring  the 
addition  of  but  little  cane  or  beet  sngar.  Riian 
wine  is  the  most  wholesome  that  cau  lie  made  in  litis 
country :  requires  no  sugar,  is  therefore  purely 


chucking  a  cylinder ;  B  is  a  fare-pUte  on  which 
cylinder  is  boltud  by  a  number  of  clumps,  like  A, 
clearance  luiug  given  for  boring-tool  by  nusing 
cylinder.  Arc.,  on  parking  pieces,  as  shown.  Bore 
out  eccentric,  rut  keywav  and  kev  on  a  mandrel, 
place  a  dog  on  each  ciid  of  mandrel,  mark  centre  on 
each  at  a  distance  from  .nitre  of  mandrel  =  throw  i 
of    ecrrntric,    and    mount    between    centres.-  I 

(i  LATTOS. 

|4S02<>.]  —  Steam-power  for  Lathe  —  Why, 
certainly  !  The  thing  it.  done  every  day.    Lag  the  ) 
pipe  well  witli  some  good  non-conduct.. r—  stag-  wool 
for  instance.—  Uun-us. 

[48031  and  4HH?2.].  Tranamitter,  Bella  Re- 
reiver.  and  Simplex  Telephone.— A  ihjet  lipfillll 
of  the  Simplex  telephone  will  answer  both  querists, 
and  at  the  same  time  may  !»  mtrr. -aing  to  many 
others.  Botli  I  lie  transmitter  and  receiver  are 
adaptations  of  Mr.  StiungowuyV  ciip-und-boll 
microphone  and  electro-magnetic  receiver,  which 
have  Wn  fully  described  in  thi»  paper  several 
times  by  that  gentleman.  Tie-  microphone  is  the 
most  sensitive  I  know  of  (and  I  liave  nmile  nearly 
•  very  conceivable  pattern:,  as  it  will  transmit 
ordinary  conversation  carried  ou  some  yards  from 
it,  and  for  business  purposes  there  arc  none  better, 
the  rationale  of  it  biting  so  excellent,  every  vibra- 
tion of  the  diaphragm  having  u  tendency  to  cause 
the  boll  to  rotate,  and  thus  prevent  fresh  contacts. 
Tho  microphones  are  made  us  follows  :  -  A  square 
I >ox  4iu.  by  tin.  by  IJiu.  made  of  Jul.  wood,  liuidc 
the  box  diagonally  on  tlie  bottom  is  screwed  a  strip 
of  thin  copper,  on  which  are  screwed  (fane  rujn 
made  of  gas-carbon  ;  tlie  lid  or  front  of  tho  box  is 
the  vibrating  diaphragm  mode  of  straight-grained 
white  pine  (in.  thick :  ou  the  buck  of  tins  are  glued 
■i  disi-s  of  carbon  exactly  faeiug  the  <:u|»i ;  ii  lialls  of 
carbon  Jin.  dia.  aie  idaeed  in  the  cu|is,  and  the 
whole  screwed  up.  It  will  be  necessary  to  mount 
the  box  to  swing  like  a  looking-glass,  and  when 
the  right  inclination  is  found  secure  it  in  that  potri- 
tioo.  Tlie  lack  of  goo.1  results  is  in  omitting 
tliia  most  important  arrangement.  One  bafl 
is  tho  most  sensitive  when  speaking  at  a 
distant*,  but.  3  are  bort  when  speaking  closer. 
The  receiver  is  formed  with  three  cylinders  of 
wood,  each  3in.  diameter :  the  middle  oug  lin. 
thick,  and  tlie  end  once  lin,  thick.  In  «  hole  in  the 
centre  of  tlie  middle  one*  is  secured  a  reel,  tin.  long 
and  fin.  diameter,  with  lin.  hole  through  it,  wound 
with  silk -covered  copper  wire,  sine  30  to  3G,  and 
the  hole  filled  with  a  bundle  of  soft  iron  wires  tiled 
even  at  the  ends.  'I  In-  end  cylinders  have  a  recoat 
turned  in  them,  2iu.  diameter  and  l-loin.  deep, 
antl  a  hole  in  tlie  centre,  to  take  a  brass  tube  which 
takes  the  flexible  car-tubes.  A  iliac  of  ferrotype 
plats  is  screwed  between  the  central  cylinder  and 
each  end- piece .  By  this  arrangement  both  polos  of 
the  core  contribute  to  the  reception  of  Out  sound. 
Of  course,  they  have  to  bo  carefully  adjusted  before 
being  screwed  up.  There  is  a  great  novelty  in  the 
method  of  switching  in  the  box  to  insure  a  certainty 
of  coramunic-atiun.  When  tlie  ringing  key  is  pushi-d 
to  call  the  distant  stutiou  the  current  is  made  to 
pass  through  the  receiver  of  the  sender,  giving 
audible  repetitions  of  the  make  and  break  of  the 
armature  of  the  distant  bell.  If  this  is  not  heard, 
the  battery  power  must  be  incri-ased  till  it  is,  and 
means  taken  to  have  the  bell  regulated.  The  length 
of  this  letter  inrvents  me  monopolising  further 
space  this  week  :  but  1  shall  be  pleased  to  give  a 
drawing  of  the  switch  if  desired.  Bell's  receiver  is 
not  so  good  as  ilirkiey's  ;  but  the  latter  was  con- 
demned in  the  last  trial,  and  so  can  only  be  made, 
not  bought.  HIT-  receiver,  with  the  Simples  trans- 
mitter, is  superior  to  any  other  combination,  and  is 


flHtsVI  and  ISllO.]  — Siphons.  —  As  generally 
used,  siphons  are  very  simple  and  effective  :  they 
can  bo  started  either  by  being  fitted  with  foot- 
viilvrs  ami  filled  with  water,  or  by  tho  air  being 
exhausted  by  means  of  a  pump  fixed  on  the  neck. 
Horizontal  length  of  siphon  but  of  little  matter, 
iirovidcd  there  is  a  sufficient  fall,  and  the  vertical 
Height  not  much  over  isft.  "  Aquarius  "  can  give 
no  further  information  unless  supplied  with  details 
as  to  size  of  lake  or  reservoir,  fall  to  be  obtained, 
and  time  required  to  empty  lake.  Ax.  Tnder 
peculiar  circumstances  a  personal  survey  might  be 
required. — Aut'atuus. 

[IS06S.1  —  Counterpoise.  —  The  first  weight 
would  pull  the  point  of  attachment,  the  tick,  to 
the  lower  side  of  wheel  immediately  beneath  axis. 
Now.  theoretically,  an  infinitely  small  weight  will 
move  it  from  this  position  a  small  distance.  Pro- 
bably this  is  wlist  your  friend  meant.  To  counter- 
balance 101b.,  101b"  is  needed.— UurtTOS. 


[18071.]  -  Coil  -  Winder.  — 

as  requested.    Spindle   u  made 


nearly  all  that  could 

r.-w.ii. 


by  any  ou*  not 


immin 


.33 


I  send  sketch, 
in  two  lull  yes, 


1bf 


tlie  joint  sloping  so  as  to  make  them  wedge- 
shape  in  side  elevation.  One  bearing  is 
round,  the  other  forked,  so  as  to  admit  of  re- 
moval of  spindle.  A  handle  for  tunuug  to  he  fitted 
on  squares]  end  of  shaft.  A  simpler  plan  is  to  fix 
core  on  coil  and  drive  a  thick  iron  wire  in  its  centre 
at  each  end,  bending  over  into  a  crank  for  turning, 
and  making  a  hole  in  two  opposite  sides  of  any 
suitable  bore  to  serve  as  bearings.  -Cunon. 

[48081.]  Camera.— Iam  sorry  I  cannot  give 
you  any  practical  directions  as  to  camera-making, 
but  Bhouid  recommend  you  to  make  it  square,  as 
being  the  most  generally  useful  form ;  and  with 
regard  to  taking  two  portraits  ou  tlie  plate,  you 
will  require  what  is  known  as  a  ••  repeating- Wk," 
drawings  of  which  are  to  bo  found  in  most  dealers' 
catalogues.— W.  liOBLSBON,  Jux. 

[4S096.]—  Photographic.- Tlie  lens  you  have 
is  n  portrait  combination,  and  is  not  well  adapted  for 
lauiUrais?  purposes,  though  the  employment  of  a 
smaller  stop  would  somewhat  improve  matters.  If, 
however,  your  camera  is  large  enough,  you  will  ob- 
tain a  better  result  by  removing  the  back  combina- 
tion altogether,  and  putting  the  front  one  in  its 
place,  with  the  flat  or  concave  fare  outwards  to- 
wards the  view.  If  your  lens  has  Waterbousc 
diaphragms,  they  will  do  for  use  with  it ;  but  if  not, 
you  can  easily  extemporise  stops  of  blackened  card- 
board made  to  tit  into  the  hood  of  the  leu.— W. 
ItoiilNSOft,  Jra. 

[48008.]— South-Eaetorn  Bogies  — The  num- 
bers of  thew  engiiws  run  somewhere  between 
ISO- 160.  There  is  also  one,  No.  19,  to  replace  the 
old  Oudwnrth  No.  19.  The  principal  dirnenstoiw 
are — Cylinders,  I8in.  by  2<>in.  ;  driving-wheels.  Gft. : 
bogie-wheels,  3ft.  tiin. ;  centre  driving  to'  trailing - 
whitcls,  8ft.;  diam.  boiler,  4ft.  4in. ;  centres  of 
bogie -wheels,  fjft.  Gin. ;  pressure  on  square  inch 
14U.  The  boiler  of  thesn  engines  is  painted  dark 
preen,  with  black  and  white  bunds.  There  are  two 
bands  of  paint  round  the  driving-splasher, 
between  the  two  is  pointed  black,  and  outside 
the  painting  it  is  darker  green.  Tlie  framing  is 
green,  with  a  white  lino  on  the  edge.  The  cab  is 
pointed  like  the.  drivuig.splashcr  ;  the  i 


rmokebox  black,  and  all  working  parts  bright :  the 
injector  top  clack  is  of  brass,  with  a  stop-valve- 
wheel  on  top,  and  with  a  small  pet-tap.  The 
engines  ore  fitted  with  a  commodious  cab,  with 
►team- reversing  gear,  and  vacuum  brake.  The 
common  fault  is  that  the  regulator  suds-valve 
sometimes  slips  off  its  working  face.  The 
design  is  very  like  that  of  the  U.S.W.K. 
Isigics,  so  that  any  reader  possessing  a  picturo 
of  it  would  1*  able  to  form  an  idea  of  the 
S.E. It,  bogie.  In  conclusion,  I  would  recommend 
Mr.  Blcasdale's  photo,  of  this  magnificent  loco- 
motive.—B.  W. 

[4S10A.1— K.K.  Engrines.— 1323  nnd  1324  are 
four-wheeled,  saddle-tanks,  with  ontmde  t-y ba- 
lers, built  hv  Manning,  Wardle,  and  Co.,  1W3. — 
C.  H. 

[48106.]  —  Waterproof  Cloth.  -  There  arc 
arveral  methods  of  waterproofing  cUith  .  one  of  the 
sim|ilost  is  to  rub  the  wrong  aide  with  a  piece  of 
good  tireswax  until  wax  just  shows  on  cloth. 
Then  take  a  hot  iron  in  one  hand,  and  a  id  iff 
clothes-brush  in  the  other,  and  iron  and  brush  the 
cloth  all  over  (brush  while  still  hot.) — ounu.-:. 

[48108.1— Spongy  Iron  Filters.— Mv  ex- 
perience of  the*t  dws  not  agree  with  "  M.  F.  G." 
I  often  visit  houses  where  they  are  used,  and  find 
the  water  pleasanter  than  out  of  the  old  kind.  I 
lately  cleaned  one,  am]  found  the  material  coarse 
on  tlie  top,  but  it  got  finer  towards  the  lotto ru.  I 
have  not  heard  that  they  are  troublesome  in  the 
way  ofrdogging  up.  although  1  should  call  that  rather 
a  proof  of  the  badness  of  the  water  and  fitness  of  the 
fitter  to  do  its  work.  I  tliink  it  would  he  all  the 
bi-tter  if  tlie  (train!  Junction  Water  Com|«inj-*» 
beds  were  clogged  up  a  httk-  ofteuer :  they  cer- 
tainly pass  plenty  of  soil  through  iron.  I  believe 
that  the  Antwerp  Waterworks  would  have  lieen  an 
utter  failure  but  for  spougy  iron.  Most  likely 
••  M.  F.  (i.'s  "  filter  was  a  very'  old-fashioned  one. 

[48111  j— Abney's  Shutter.— This,  as  I  under- 
stand it,  is  simply  an  ordinary  drop-shutter,  in- 
only  worked  with  an  elastic,  band,  but  which,  in- 
stead of  being  placed  direct  on  the  hood  of  the  lens, 
is  providml  with  a  flexible  hood  of  black  velvet  or 
other  similar  material  which  fits  on  to  the  lens,  the 
shatter  being  held  in  the  hand.  The  object  is  to 
prevent  any  vibration  of  the  camera  when  the 
shutter  is  released.— W.  ItOBixsox,  Jus. 

[48112.)—  Photography.— The  following  me- 
thods of  preparing  a  fixing  ami  toning  bath  with- 
out gold  are  given  by  Hurdwicb  :  — I.  nitrate  of 
silver,  Mr. ;  hypo..  4oz. :  water.  So*.  Dissolve  thr 
silver  in  2oa.  of  water,  2<lr.  of  hypo,  in  2ojt.  water, 
and  the  remainder  in  4oz.  water.  Four  tlie  silver 
solution  into  the  2oa.  hypo,  solution,  stirring 
vigorously.  Iua  short  tirao  the  hypo-sulphite  of 
silver  formed  will  liegiu  to  rleeomp.se,  pass- 
ing from  white  to  orange-yellow.  When  this 
begins  to  verge  towards  brown  add  tlie  4or.  sadutiou 
of  hypo.,  which  will  complete  the  decom- 
position, a  part  of  the  precipitate  dissolving, 
and  the  remainder  becoming  perfectly-  bkvek. 
Filter,  and  tlie  solution  is  ready  for  uae. 
2.  Strong  solution  of  perchlorido  of  iron.  G  fl.  dr.  : 
hypo-,  4ox.  ;  water,  fox. :  nitrate  of  silver.  JOgr. 
water,  lox.  Pour  the  iron  solution  into  the  hypo., 
with  constant  stirring.  A  purple  colour  first  forms, 
but  soon  disappears  ;  when  quite  colourless  .old  the 
silver  solution,  stirring  briskly.  This  is  mid  to  give 
batteT  results  than  No.  I,  but  it  inquires  keeping 
1 2  hoars  before  use,  and  is  mure  active  at  the  end 
of  a  week. — W.  BoBrxsotr,  Jus. 

[48124.]—  O.K.  Enffinee.-  There  are  two  mis- 
prints in  mv  reply  :— 1.  The  cylinders  of  No.  8  ore 
Is  by  28.  and  not  18  by  2b.  a*  stated.  2.  Vol.  DC. 
hit*  been  printed  instead  of  Vol.  XXX. — Motto  jr. 

[48l2fi.]— Cyanide  of  Potassium  in  the  cold 
will,  sooner  or  later,  serionsly  affect  guttapercha : 
so  also  will  a  soluble  salt  of  silver  I  don't  say 
tluitit  will  run  through  in  a  coujileof  days,  brrarssn 
it  won't ;  but  it  is  not  satisfactory  to  use :  ••  By- 
stander" may  rest  uwirud  of  that.  I  think 
it  is  used  for  ek'Otrotype  mould*,  and  very 
successfully  ;  hut  it  is  one  thing  to  suspend  a  mould 
in  the  bath,  and  another  to  liuo  said  bath  with  it. 
Plating  solution  will  work  with  a  large  amount  of 
organic  matter  in  it,  if  it  is  taken  up  slowly,  and 
the  bath  is  in  constant  use.  As  he  has  the  cistern 
made,  by  all  means  use  it ;  it  will  Ust  a  considerable 
time.  If  I  wanted  a  large  vat,  I  should  have  one 
of  slate,  properly  cemented,  or  of  bard  wood, 
tongued  and  grooved ;  or,  if  a  small  one.  a  Urge  bell 
glass,  which  can  be  bought  to  hold  uear!v2H  gallons. 
As  to  the  (trove  cells,  I  don't  advise  liim  to  use 
them,  as  they  are  not  the  right  kind  of  battery  for 
ordinary  clrctro-platiug.  The  quantity  of  current 
should  lie  large,  awl  the  electro-motive  force  low, 
in  order  to  get  a  gmid  adhesive  coating  with  copper, 
silver,  or  gold.  Three  conditions  are  lirst  obtained 
in  Daniell  s  lattery.  The  fumes  uf  nitric  acid  may 
deteriorate  thi  solution,  and  are  dangerous  to 
health  :  it  is  more  expensive  than  the  sulphate  of 
md  is  entirely  wasted  when  douo  with, 
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.  er  oell  gets  thicker  and  thicker 
every  day.  Tim  (Jrovc's  cello  may  be  useful  foroop- 
rvvuig  the  ends  of  curlton  rods  and  Birch  like  work. 
I'.8.  ami  X.B.— 'Hie  Ksouaii  Mbcha.vic  is  tielier 
all  the  reape-hooks  ever  published  and  put 
ther.  Most  recipe-books  am  made  for  about 
The  came  purpose  tin  cheap  nuun,  and  are  worth 
diout  as  mtu'h.'  -OS. 

[48139;-BL.  -8.  ft  L.  Bnariiiea. -I  wish  to 
supplement  '■  Meteor's  "  reply  to  thU  query,  more 
particularly  in  reference  to  the  engines  with  inside 
searings.  Mr.  Sucre,  the  engineer,  has  clearly  a 
preference  for  outside  bearings,  and  although  he  has 
occasionally  built  engines  with  inside  bearings  only. 
n'i  pasic-ngvr-ciigiiirii  of  that  class  have  been  built 
suier  1869.  My  object  is  to  show  that  in  its  early 
days,  the  M.  8.  anil  L.  had  a  larger  jwoportinu  of 
angle  bearings  than  at  the  present  tune.  There 
were  some  long-boiler  goods,  X'os,  II,  30,  IS,  &c,  by 
Sharp.  Bms.  and  Co.,  1847.  "  Sjihiiix  "  was  of  this 
chess,  referred  toby  "Carstairs"  on  p.  141.  It* 
wheel-base  was:  leading  to  driving.  6ft.  Win. ; 
dnvrog  to  trailing,  5ft.  3iu. ;  total,  I2rt.  2in.:  wheels 
(call)  Sft.  diameter,  and  cylinders  IS  by  24.  Noa. 
75, 94, 95.  ore,  four-coupled  passengers,  brass  dome, 
and  in  the  same  position  as  "  Sphinx's,"  vix.,  close 
behind  the  chimney.  1847-9.  Also,  35,  wiUi  rather 
larger  wheels,  and  dome  on  the  centre  of  barrel  In 
I*i9.  the  Company  had  four  single  engines  from 
Fairbairu.  Manchester,  Xos.  1,  5.  8,  and  52,  Aft.  3in. 
dnvera,  brass  dome  I*  hind  chimucv,  and  four- 
wheeled  tender.  In  1868,  these  were  altered  to 
fmr -coupled ;  in  No.  5,  the  trailing  -  wheels  wen- 
taken  from  a  sister-engine,  and  were  coupled  bv 
means  of  outside-cranks  put  on  the  face  of  the  boss 
— the  axles  having  been  lengthened  for  that  purpose. 
Then  there  were  fcur  engines  by  Brver,  Peacock 
and  Co.  in  1865,  Nos.  212-215,  four-coupled.  Hujih 
boiler,  awl  a  brass  dome  on  the  centre  of  barrel. 
The  year  after,  came  2tJ8  and  269,  by  Kitson  and 
Co.,  four-coupled  leaders,  5ft.  diameter,  boiler  like 
35.  In  18tt»  the  Company  made  five  engines,  Xos. 
•►4.  74,  75,  97,  and  9*.  four-coupled  trailers.  The 
eottpsed  wheels  were  made,  in  Belgium,  and  have 
t'lrced  counterweights.  I  may  hen'  sav  the  utamianl 
laasrr  of  the  M.  8.  and  L  was  then  a  raised  firebox. 

dome  (painted)  on  the  centre  of  the  barrel.  In 
1872-3,  however,  all  new  engines  had  flush  boilers, 
and  about  the  same  time  Bomsbottom's  valve  was 
In  1874  the  raised  lire  box  was  re  verted  to. 
Tin  1877.  as  now,  fluah.  No.  399  is  an  exception, 
up  raised ;  it  is  also  an  exception  in  having  out- 
I  cylinders,  though  the  Company  had  one  or 
re  of  that  class  many  vears  ago.  Xos. 
7*.  1.  19,  Ac.  (1HG9-70},  and  also  in  1870, 
Xos.  8.  42.  43.  Ac.  (I  think  there  were  five)  ; 
the  latter  were  a  peculiar  looking  engine,  having 
Susii  boiler  and  two  domes :  these  were  all  six- 
cmmled  :  also  in  1872-3,  Xos.  281,  295.308,  Arc, 
i.nnlar  to  78,  but  flash.  Of  six  •coupled  tanks  there 
is  but  one  class,  inside  bearings,  small  wheels, 
vuMle  tank,  and  a  cab  of  U.N.  pattern.  Noa.  271, 
:*4,  413,  Ac.,  1871,  4c.  Of  the  engines  with  ont- 
«de  bearings,  •'  Meteor  "  lias  mentioned  most  of 
the  coupled  classes,  but  not  tlte  sin  tries,  of  which 
then-  were  several.  The  last  built  were  the  101 
class),  5ft.  loin,  drivers,  1865.  Some  of  Uu-  coupled 
engines  ought  to  be  mentioned  as  lieing  the  fore- 
runner* of  the  1 80  class,  used  for  express  service.  I 
refer  to  76  (1863)  and  146-151  (It.  and  W.  Haw- 
thorn), 1864.  The  wheels  were  about  5ft.  Bin. 
diam. :  the  frames,  including  the  stays,  were  cut 
out  of  the  solid,  and  of  course  are  very  rigid.  The 
180-187  daw  (1865)  differ  externally  in  having  Gft. 
wheels.  Noa.  311-320  (1873)  are  a  still  larger 
class,  6ft.  3in.  wheels,  and  flush  boiler.  In  1874 
more  of  the  6ft.  wheels  were  built,  anil  afterwards 
the  bogie  engines,  coupled  wheels  Gft.  3in.,  and 
"W  wheels  3ft.  3in.  diam.,  and  fitted  with  a  cab. 
Tank -engine*;  there  were  some  singles  (73,  78, 
4c),  but  they  were  replaced  mauv  years  ago ; 
wliile  in  four-coupled  there  is  practically  onlv  one 
das..  Nos,  23.  24,  9.  12.  208-211,  Ac.  flbo0-6) 
were  "well  "-tanks;  but  some,  if  not  all,  have 
been  rebuilt  as  side  tanks  ;  and  449,  452,  4c,  are 
new  engines  of  the  same  class.  There  are  also 
other  engines  variously  differing  from  the  fore- 
eor  "  has  mixed  some  of  the  numbers 
Noa.  2  and  33  are  pass,  engines 
(1868)  ;  216-235,  8.  S.  and  Co.  ;  236-255.  B.  1'.  and 
Co.-R.  N.  11. 

[48l40.I-Ooll.~Ycm 
p  316  of  the  last  volume 
wire. — Fied.  Waijusk. 

[48147.]— Flaing  Fretwork  -  Tut  it  on  with 
patent  knotting.— Jack  or  Aix  Trades. 

[48H7.J- Ptxlne;  Fretwork.-l.  Try  shellac 
mixed  with  methylated  slant,  to  consistency  of 
*ue.  J^dd^giac^lawtic  acid  to  your  ordinary 

JS.-Tse 
water.-jACK  ok  Aix  Tbadks. 

[48163.1  —  Memoriae;  Black  Stain  from 
Marble  Tablet.— I  am  afraid  you  will  not  do  it. 
I  know  of  no  remedy.    If  you  had  used  shellac  or 


will  see.  if  yon  refer  to 
.that there  is  no 


been  right.  Use  no  composition  with  oil. — J  ACE  OF 
All  TkASis. 

[481 58.]  Short  Sisrht.  -T  used  glasse*  for  short 
sight  when  workiug  ut  engraving.  Sr.,  for  twenty 
years,  not  continuous.  For  the  last  ten  I  dispensed 
with  them,  and  can  see  to  read  the  ordinary  print 
in  the  ••  EM."  at  a  distance  of  3ft.-^ACi  or  All 

TcAKES. 

[ISlo2.]  —  Indicator.  I  send  drawing  of  sema- 
phore, which  I  presume  it  the  indicator  "  (ierald 
liarley  "  requires.  The  indicator  anu  is  at  danger 
in  its  normal  position.  But  when  a  current  is 
passed  through  the  roil  A,  the  armature  B  will  be 
attracted,  the  lever  D  (which   is  centred  at  C) 


1  know  of  no  remedy, 
patent  knotting  witli 


raised,  and  the  arm  depressed  to  the  all-clear 
insitiou.  The  springs.  MX,  and  adjusting  screws, 
K  L.  are  for  regulating  the  upward  and  downward 
movement  of  the  lever  D,  and  also  for  repeating 
hack  to  the  siipuUluig  station  the  portion  of  the 
ami.  The  rod  F  is  couni-curd  witli  the  lever  at  E, 
and  also  eccentrically  connected  to  the  arm  G. — 
Block. 

[48172.]    Opera-Olasaws.  -The  glasses  in  this 

ease  are,  of  course,  too  wide  apart  tor  the  eyes.— 
V.  K.  0.  8. 

[48172  ]  —Opera-OUeees.— Prohnbly  tulies  do 
not  fit  connecting-pieces  |>roiierly,  and  huve  got 
out  of  liue.  If  so,  move  them  back  ngnin.— 
Glattojc. 

[18174.]  AatrOnOmy. — J.  Firth  will  find  One 
of  the  diagrams  in  Lockver's  pninur  to  have  been 
placed  upside  down  by  the  printer,  as  tie  will  at 
once  see  by  the  letters  X.  and  S.  at  the  poles:  the 
X.  pole,  of  the  earth's  axis  always  points  (aisnroxi- 
mately)  to  the  pole  of  the  heavens.— C.  B.  I . 

[481 76 .  ]— Plat  tnotypo  Printing .  -  For  partieu  - 
Uirs  of  this  process  see  n-plie*  to  .inerii-s  42133  and 
42831,  Vol.  XXXII.,  pp.  427  and  j96.— W.  Koblx- 
sos.  Jcx. 

7 "  F:  civ  h  -  Polishing. — Yes,  there  is  a 
mrthoil  of  stopping  porous  mahogany.  Take  hue 
plaster  of  Pans  and  red  ochre,  and  mix  with  lin- 
seed oil  to  a  stiff  paste  and  the  colour  you  desire, 
ami  applr  with  plenty  of  elbow-grease,  and  let  the 
k  stand  for  a  day  or  two  More  polialiing.— 
Jack  or  All  Tbaaes. 

[48182.]— Gold  Bronae  PowrdWr.— Oold-leaf 
is  ground  up  with  honey  or  sugar-candy,  and 
washed  .  but  bmnre  powder  is  not  gold.   'See  the 

I  beUeve  Jud 


,1 A 1 '  1,  1 


or  Birmingham  Wreetory. 
son  makes  bronae  powder,  and  ~ 
Am.  TKAJtu. 

[48183.]— Kngine  Queries.  -Tie-  thickness  of 
your  piston  should  be  2in.,  the  diameter  of  the 
piston-psl  lm.,  the  an-a  of  your  stonm-port  1]  sq. 
m.,  and  your  exhaust -|»rt  ljs<i.  in.  The  sis.- of 
your  slide-valve  will,  of  course,  be  determined  by 
the  distance  apart  of  your  ports  and  capacity  of  the 
steam -cliest ;  the  former  will  also  easily  determine 
the  stroke  of  the  eccentric.    You  bad  better  holt 


your  cvlrodor  to  the  soddlo  of  your 
2}in.  bar  long  enough  for  tho  travel,  having  a 
Isiring-head  keyed  on,  with  six  grooves  on  its  cir- 
cumference :  you  should  use  three  tools,  each  fol- 
lowing the  other.  For  the  last  cut  use  one  tool, 
and  fill  the  other  slots  with  banl  wood,  so  that  it 
cuts  its  way  in,  and  you  will,  therefore,  have  a 
smooth  and'true  bore.— Fsved.  W. 


[48181.]—  Leather  Bellows  for 

Thanks  to  Mr.  Parkinson  for  his  reply  to  my  query, 
I  can  make  a  very  passable  bellows  with  two  plies 
of  material  and  shaped  cardboard  strips  between  : 
but  I  wished  to  know  how  to  fob!  a  single  ply  neat 
and  square,  into  the  fonn  of  a  bellows  Uke  those  of 


[48185.]— Electric  Ensrlna.— The  commutator 
I  use  is  similar  to  the  one  described  by  "  Conrad  11 
on  p.  72  of  this  volume  ;  but  I  fit  the  ebonite  or 
wood- plug  to  the  shaft,  so  as  to  allow  of  adjust- 


merit.  The  reversal  takes  place  just  past  the  period 


4S187.]— Olna  or  1 


[4M87.1- 

and  treacle,  with  a  strong  decoction  of 
Jack  or  All  Thauks. 

[18190.]  Boiler.  As  "Boswell,"  on  p.  145, 
wishes  me  to  describe  fractures,  I  will  try  and  do 

builer.  Twelve  months  ago  there  was  a  new^dato 
of  best  L/.wmoor  iron  put  in  tho  bottom  of  the 
boiler  over  the  furnace,  when  the  flange  of  the  end 
plate  was  found  to  bo  in  bad  order,  several  of  the 
rivet-holes  brukeu  out.  and  the  idate  cracked 
ttirough  at  tho  bend.  It  was  so  bad  that  a  light 
blow  witli  the  hammer  would  break  it  like  cast 
metal.  So  the  boilur-saiith  put  on  a  ]sstch  about 
20in.  by  8in.,  made  of  the  same  iron  us  tlte  plate, 
and  fitting  round  outside  of  cud  und  bottom  plate, 
and  riveted  to  both.  Would  it  have  been  Utter 
inside  i  Now,  the  patch  is  cracked  from  bottom, 
rivets  to  angle  where  beat  round  end  plate  :  the  end 
is  in  two  platen  with  a  seam  of  rivets  across  the 
middle.  There  U  very-  little  heat  oti  the  patch,  an 
the  tire  is  along  the  boiler.  I'luisv  explain  cause 
and  best  remedy.  T.kakaok. 

[48194.]— Cleaning-  Braas  Cartridre-Caaea. 

-  Cleanse  with  hot  soda-water,  and  well  wash. 
Pickle  them  iu  nitric  add  and  water,  well  wa-Ji : 
then  boil  litem  in  a  strong  aolutiou  of  cream  of 
tartar  and  tin  shavings. — Jack  or  An  TiuXLa. 

[IH194.1 —  Cloanimr  Brass  Cartridge- Cases 

-If  "J.  C.  L."  will  keep  Ins  brass  cartridge- cases 
i  theywill  be  tree  from 


C.  H.  T, 

[4Mfr« .]  Small  Brass  Casting*.  Use  pow- 
dered Bath-brick,  instead  of  sand,  made  damp 
enough  to  work  with  suit -and -water,  and  dry  your 
mould  before  ]»ouruig.-  Jack  or  Au,  Tiialks. 

(48-203  ]  —  Fishing-Taokle.  -Soften  bone  hy 
diinolving  out  the  earthy  part  in  hydrochloric  acid 
one  part,  water  four  parts.  Better,  however,  use 
horu.  Dissolve  the  shoemaker's  wax  in  methylated 
spirit.  Bronae  ferrules — by  cleaning  perfectly  from 
make  slightly  hot,  so  that  you  iwu  just  hold 
'i  over  with,  or  -lip  in  a  solution  of, 

[4S20.-,.]_Trioyclee.-A  good  sue  of  driving- 
wheel  forall-rounil  work  is  4.1in.  running  level,  or 
for  lull  v  country  geared  down  to  46  or  44.  I  am 
about  oft.  bin.  height,  my  chief  tricycling  experieuoe 
Uing  witli  a  Salvo,  double -driver,  front-stoorer, 
wheels  ,'SJiu.  geanil  d  .wu  to  46iu.  It  was  " 
fast,  and  got!  at  lulls.  There  is  a  decided  ■ 
tagc  iii  douldo-drivers,  which  was,  I  tiuak, 
cuaied  in  these  columns  a  your  or  two 
l>tuble-Bteermg,  a*  in  the  Coventry  rotary,  is,  per- 
haps, as  valuable  as  double-driving.  Bali  hrunngs 
to  all  isirts  certainly  reduou  friction  wouderfully.  — 
^Y  rx  i>sou. 

[48->ftj.]-Trieyclea. -"Dick"  does  not  state 
what  class  of  machine  he  is  going  in  for  :  but  if, 
however,  he  is  poin^  in  for  an  ordinary  tricycle, 
a  48in.  would  prohahly  suit  him.  Doulde-drivers 
are  more  u-e/ul  for  all-round  work  than  single 
ones,  as  when  going  along  a  muddy  rood  the 
driving-wheel  is  liable  to  slip,  whereas,  if  the. 
machine  be  a  ilouble  driver,  the  wheels  (which  are 
in  most  cases  driven  through  au  axle)  are  not  so 
liable  to  do  so  in  consequence  of  Urn  isiwer  being 
equally  distributed  to  both  wheels.  Ball  I 
are  more  handv  f 
require  so  much  i 
W.  Scotlakd. 

[48205.]  Tricycles.- These  machines  are  be- 
coming so  deservedlv  popular,  that  a  little  practical 
advice  will  perhaps  be  of  service.  To  recommend 
any  particular  tricycle  would,  iu  tlie  face  of  tho 
recent  disclosures  ill  the  cycling  papers  on  interested 
putting,  be  rather  a  delicate  task  ;  und  ind<<cd.  under 
any  circumstances,  it  wonld  be  unfair  to  gnituitoualy 
advertise  a  maker  just  because  his  work  liappcned 
to  suit  my  fancy.  Amateur  recommemlatums, 
moreover,  cannot  always  be  depended  upon,  since 
it  is  an  everyday  occurrence  for  riders  to  •'  cry  up  " 
their  own  machiuea  as  lietiig  the  Isot^t  ninl  fastest, 
when  ujion  inquiry,  it  may  r~'  found  that  they  have 
never  given  any  other  a  fair  trial.  For  practical 
purpose*,  tricycles  may  he  ilivifled  into  single  or 
double  drivers  and  front  or  rear  stccrers.  DMlsM 
drivers  [(ossess  some  a<lvaiitages  on  greasy  or  rough 
roads,  psjswiolly  when  ns  in  the  rejir-steering 
marhines  of  the  Meteor  pattern— the  bnekhone  is  so 
short  that  any  attempt  to  get  over  the  work  is  apt 
to  lift  the  hack  wheel,  thus  creating  a  tendency  of 
tho  single  driver  to  turn  in  a  circle  with  the  free 
wheel  as  a  centre,  und  of  course  causing  a  loss  of 
steering  power.  I  was  once  tnmlded  into  a  ditch 
through  a  collision  from  thiB  cause,  and  have  ever 
since  taken  care  to  give  such  machines  a  wide  berth. 
With  u  longer  backbone  this  defect  is  uot  1 
and  notwithstanding  all  that 
rear-steerere,  I  have  found  t 
light  and  serviceable  roadsters.   A  f 
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tricycle  will  allow  the  rider  to  get  completely  over 
the  pedals,  but  when  it  is  being  ridden  over  soft 
ground  the  extra  weight  it  thrown  on  the  leading  - 
wheel,  and  is  the  chum:  nf  a  loss  of  power.  The 
diameter  of  a  driving-wheel  depend*  entirely  on 
the  strength  of  the  rider.  For  one  not  accustomed 
to  the  exercise,  I  should  think  44  to  48in.  well 
suited.  I  should  like,  however,  to  warn  your  cor- 
respondent that  it  a  the  rider  rathcrthitn  the  tricycle 
which  makes  the  pace ;  consequently,  if  he  expects 
a  high  average  speed,  he  is  likely  to  be  disappointed. 
To  run  a  mile  in  five  minutes  is  a  very  easy  feat  if 
the  road  be  good,  but  to  assume  from  that  fact  that 
twelve  miles  an  hour  may  be  kept  up  all  day  is  a 
great  mistake,  and  one  calculated  to  make  other 
(perhaps  equally  good)  riders  dissatisfied  without 
cause.  I  have  travelled  some  thousands  of  miles, 
and  I  find,  for  an  average  day's  work,  including 
stoppages,  one-half  of  that  speed,  or  70  miles  in  12 
hours,  is  about  as  much  as  I  should  care  to  do.  I 
have  very  little  faith  in  ball-bearings,  except  that, 
as  they  are  generally  fitted  to  the  better  class 
machines,  they  are,  on  that  account,  likely  to  prove 
satisfactory. — Treasvseb  of  the  Liverpool  Tftl- 
cyclx  Club. 

|48216.]—  Watch-oaae  Polishing-.— You  could 
of  course  polish  it  in  the  lathe,  using  rouge  and 
water  and  a  very  soft  piece  of  wash-leather  ;  but 
the  final  touch  is  given  with  the  smallest  quantity 


in  some  ui- 


[e  ana  ine  palm  of  the  hand,  and 
i  with  the  point  of  the  finger.  — Os. 
[48225.]  —  Boat  from  Oun-Barrela.  —  Use  a 
piece  of  flannel  over  the  cleaning-rod  dipped  in 
oil,  and  sprinkled  with  fine  emery-powder.    ¥.  11. 
C.  S. 

[48226.] — Trass — You  do  nut  say  what  kind  of 
truss  you  wear— whether  it  is  the  spring  over  the 
pad,  or  a  spring  fitting  round  the  body.  I  should 
advise  you  not  to  tamper  with  it,  but  return  it  to 
the  maker,  who  is  bound  to  fit  you  properly.  If 
the  truss  shifts  and  tlie  hernia  protrudes,  it  will  give 
you  the  feeling  of  undue  pressure.  If  your  truss  is 
new,  it  is  sure  to  cause  discomfort  for  a  few  weeks. 
— T.  M. 

[4*229.]— Locomotives.— The  locomotive  power 
for  working  the  Cheshire  Lines  Committee's  trains 
is  supplied  by  the  M.  S,  and  L.  Co.  The  engines 
on  the  London,  Tilbury,  and  Southend  line  arc 
four-coupled,  ten-wheeled  side-tanks  by  Sharp 
Stewart,  and  Co. — B.  N.  H. 

[482.H.]-IJulclmer.— In  reply  to  Mr.  J.  Mar- 
shall, I  may  say  that  brass  wire  is  generally  used 
for  dulcimers ;  but  steel  wire  is,  of  course,  stronger, 
and  may  bo  used  if  preferred.  It  is  a  matter  of 
choice  more  than  anything  else.  The  wire  should 
be  rather  fine,  and  if  the  number  of  notes  required 
are  not  very  great,  the  same  thickness  of  wire  will 
do  for  all  the  notes.  If  any  different*  is  made,  it 
should  be  a  shade  thicker  for  the  higher  notes.  You 
can  obtain  suitable  wires  from  any  respectable 
music-shop.  The  brass  wire  for  dulcimer  should 
be  tempered,  or  hardened.  Soft  brass  wire  will  not 
do.  If  you  intend  having  steel  wire,  you  will  have 
no  difficulty  in  obtaining  it  from  a  music-shop  ready 
for  use.  The  brass  wire,  sold  at  the  ironmonger* 
is  not  sufficiently  tempered  as  to  bo  of  any  use  for 
dulcimers.   O.  "Pkyek. 

[4*235.]  —  Carbonic    Acid.  —  Itoscoc's  and 

Schorlemmor's  "Treatise  on  Chemistry,"  gives 
sp.  gr.  of  CO,  in  the  liquid  state  as  09951  at  -10° 
0  '9470  at  0°, 
SCHOLBS 


and  O-SJOO  at  +  20*.  —  Wx.  J, 


[48238.] -Setting  SUde-Vaiva.-Doesqu.Tist 
mean  main  slide  '(  because  the  expansion  slides  are  at 
the  bock  of  main  valve,  and  adjustable  while  work- 
ing by  wheel  and  index  outside  to  cut  off  ut  any 
part  of  stroke  within  the  main  slide  range.  If 
main  slide,  more  particulars  are  required— that  is 
traverse  of  valve,  width  of  ports  over-all  width 
of  valve.— J.  O.  E. 

[48241.]—  Preserved  Potato.— It  is  cut  into 
slices  or  pieces,  placed  in  a  drying  machine,  which 
takes  various  forms,  but  which*  arts  on  the  principle 
of  passing  a  rapid  current  of  hot  drv  air  over  Die 
trays  of  potato-slices.  Apples  are  dried  in  some 
manner.— Emu  R. 

[48242.]  — Fishing- Bod  and  Tackle.  ~  Give 
your  rod  two  coats  of  the  lxwt  coschmakvr's  var- 
nish, each  coat  to  be  thoroughly  dried.  I  advise 
you  to  get  the  book  entitled,  "  Angling,  ami i  How 

by  /• T  Syr • rri? ■  cout*'"» 

full  directions  for  making  trout-flics.-T.  S.  H. 

[48243.]-Wonn-eat«n  Violin-is  ovidenOy  a 
cheap  one,  made  of  inferior  wood.  Perhaps  a  solu- 
tion of  corrosive  sublimate  would  answer.  I  never 
saw  the  label,  ami  don't  know  the  maker,  although 
I  am  familiar  with  the  names  of  most  of  the  good 
ones ;  but  even  if  the  maker  were  well  known,  it 
would  bo  no  guarantee  of  the  genuineness  of  the 
label.  Spurious  labels  are  put  on  all  manner  of 
rubbish  to  moke  it  sell,  and  delude  the  unwary. 
You  could  fill  the  holes  with  wax  or  rosin  You 
should  try  to  play  more  frequently,  and  wijie  the 
violin  carefully  before  putting  it  awsy-in  a  dry 
place.— T.  M. 


[48244.]-Electro-Qilains;.— The  solution  of 
gold  requires  to  be  evaporated  to  expel  the  excess 
of  acid.  It  should  then  be  reclissolved  in  water, 
and  precipitated  with  the  cyanide :  but  it  is  per 
fectly  unnecessary  to  make  gilding  solution  in  this 
manner.  Make  a  solution  of  cyanide  of  potassium, 
about  Jox,  to  the  pint  of  water ;  suspend  the  gold 
anode  from  tho  positive  pole  of  the  liattery  (that  is 
tho  copper),  and  from  tho  negative  or  iinc  pole 
suspend  a  piece  of  clean  brass  or  copper,  and  as 
soon  as  the  gold  appears  on  this  copper,  the  solution 
is  ready  for  use.  Better  work  cannot  be  done  with 
any  ether  solution,  but  a  great  deal  more  gold  may 
be  (and  often  is)  wasted.— Os. 


T4S244 
Subscriber ' 


Electro-Gilding.  —  Ha 


An  Old 


tried  precipitating  with  hydrocyanic 
acid  (prussic)  i  1  have  failed  with  the  cyanule  of 
potassium  method,  but  now  make  my  gold  solutions 
by  the  battery  process :  -  Dissolve  cyanide  of  potas- 
sium in  water  (about  2Jox.,  90  per  cent.),  keep  hot. 
connect  gold  anode  to  copper  of  battery,  and 
suspend  in  solution,  and  a  platinum  or  gold  plate  to 
tho  zinc  and  suspend  in  liquid  :  and  puss  current 
through  solution  from  two  Smees  or  Dauiells.  In  an 
hour  or  two  sufficient  gold  will  have  been  dissolved 
in,  and  is  then  ready  for  use.  By  this  method 
caustic  potash  is  set  free  in  the  solution,  and  after- 
wards absorbing  carbonic  acid  from  the  sir  becomes 
carbonate  of  potash  ;  this  may  be  objected  to,  but 
it  does  no  good.  On  the  other  hand,  it  does  uot  do 
much  harm,  and  yon  are  sure  of  your  metal. — 
Gi.riile8to.ne  Wright. 

[48249.]— Flywheel.— You  can  do  it  by  altering 
the  eccentric.  Hut  engine  on  centre,  and  notice 
the  position  of  sheave  relative  to  crank.  If  there 
is  no  rocking  shaft  the  sheave  always  leads  the 
crank  i]  +  lap  and  lead,  but  for  your  purpose, 
having  noticed  tho  position  of  sheave,  move  it  on 
shaft  from  top  to  bottom,  hold  it  with  the  screws, 
take  your  steam-chest  cover  off,  and  when  crank  is 
on  centre  the  port  should  be  1-10  open.— J.  O.  E 

[48250.]—  Oirder— Use  two-rolled  joist.  Write 
for  catalogue  from  Measures  and  Co.,  Southwurk- 
street.  Choose  those  about  17in.  deep,  and  flanges 
6in.  wide ;  weight,  821b.  per  foot.  Two  of  them 
side  by  side,  connected  by  three  or  four  {in.  bolt* 
through  the  webs,  will  suit  you.  Give  them  lain, 
bearing. — C.  E. 

[48252.]—  Insects  In  Fernery.— If  you  have 
slugs  in  your  fomery,  Adiantums  will  never  sue 
oocd  ;  but  you  can  easily  exterminate  them  by  tho 
following  method :  Cut  some  thin  slices  of  potato, 
spread  on  each  slice  a  little  of  "  Battle's  Vermin 
Killer,"  and  put  them  near  the  ferns  they  attack 
most.  The  slugs  will  eat  the  potato  in  preference 
to  anything  else,  and  by  adding  the  poison,  you  nuiv 
depend  it  will  be  their  last  meal.  For  the  other 
insects  use  "Insect  Powder."  Sprinkle  a  little 
about  tho  fernery,  or  even  a  littlo  on  the  fern* 
nei--jAi.-.u.illy,  will  do  no  harm  whatever,  but  gel 
rid  of  the  pests.  Be  careful  to  have  the  right 
mould,  as  that  is  very  important.  Keep  them 
sufficiently  watered,  and  sprinkle  tho  ferns  all 
ver  as  well  a*  the  mould,  for  they  like  to  draw 
moisture  through  their  fronds ;  I  should  do  the 
latter  every  night.  I  have  reared  some  due 
specimens  by  following  these  simple  plans,  and  can 
confidently  recommend  you  to  follow  the  some,  and 
have  no  doubt  of  your  ultimate  success.  I  Khali 
be  very  gbid  to  give  you  any  further  suggestions. — 
IsLK  or  WlQHT. 

[48258,]  Mercurial  O&uge.  As  an  old,  and 
probably  forgotten,  friend  of  Mr.  It.  K.  Jones,  he 
will,  1  know,  excuse  me  if  1  point  out  tho  extreme 
inconvenience  of  a  column  of  mercury  w  hich  should 
register  HOlb.  pressure.  At  the  ordinary  pressure  of 
tho  atmosphere  (about  151b.).  tho  height  of  the 
column  would  be  28in.  or  30in.  Now,  140  -  15-94. 
This,  at  the  lowest  estimate,  would  give  nearly 
22ft .  I  should  prefer  to  use  a  small  boiler,  which 
would  only  n  ?quiiv  a  littlo  water  in  it,  mid  regulate 
the  pressure  by  the  haut,  which  latter  would  bo 
indicated  by  a  thermometer.  lie  is  doubtless 
aware  that  the  amount  of  pressure  corresponding 
to  different  degrees  of  heat  is  very  well  known. 
This  hitter  device  would  lie  quite  as  cheap  as  hi* 
proposed  mercurial  gauge,  and  much  more  prac- 
ticable. X.B.— Of  cuurso  my  figure*  ore  only 
approximate.  -Ob. 

[48259.]— Musical  Bella.— Bells  act  better  in 
the  treble  with  reed  instruments,  or  pipes,  with  a 
piano  action,  but  should  not  bo  struck  on  their 
edges  so  much  as  on  their  sides.  So  the  saucer- 
shaped  bells  are  centered  one  after  tho  other  on  a 
metal  rod,  having  a  wood  ring  or  washer,  Jin,  thick, 
between  each,  and  a  binding -screw  ut  ends  of  rod 
to  hold  tight.  This  me  tal  rod  must  lie  bedded  in  a 
soft  rubber  at  each  end.  The  ordinary  upright 
action  will  do  if  tho  dampers  ore  bent  forward  to 
rest  on  tho  bells.  The  hammer*  need  not  bo 
altered  ;  but  a  strip  of  cloth,  rubber,  or  leather  in- 
terposed between  hammer  and  hell  will  modify  the 
tone  ;  the  three  sulntnnces  can  be  used  alternately 
with  a  pedal  action,  or  a  stop  could  raise  or  depress 
the  various  lengths.  It  is  right  that  the  damj.r 
action  should  lie  lifted  by  a  forte  pedal,  and  the 
■*  be  tried  of  whirling  or  - 


I  round  tho  whole  of  the  bolls  on  their  brass  rod  by 
means  of  a  fly-wheel  actuated  by  lover  or  spring. 

|  Siring*  should  ho  used  for  the  ha**,  but  if  there  is 
no  room  for  a  soundboard,  the  best  thing  is  to  place 
a  pipe  or  tube  over  each  three  of  the  bells,  pipes  to 


be  made  three  or  four  times  the  length' 
diameter.— Fiddler. 

[48J59.]  — Musical  Bells.— Theliammers  may  tic 
made  of  wood,  and  covered  with  one  layer  of  calf 
or  sheepskin,  with  the  smooth  or  dressed  side  out- 
words.  If  treated  in  this  way,  the  tone  from  the 
bell*  will  neither  bo  too  dull,  nor  yet  too  clangy. 
The  hammers  should  vary  in  sizo  according  to  the 
bells.  Tho  formation  of  the  various  hammers  is 
also  of  great  importance  in  the  production  of  good 
tone.  They  should  bo  neither  too  wide  nor  yet  too 
pointed  where  they  strike  the  bells.  It  will  be 
particularly  noticed:  that  in  many  pianofortes  the 
tone  produced  by  tho  treble  notes  is  often  dull. 
This  is  caused,  in  many  instance*,  by  the  hammers 
being  too  wide,  and  also  through  their  bring  t<»> 
thickly  covered  with  felt.  On  the  other  hand,  if 
the  hammers  are  too  pointed,  or  too  hard,  tho  tono 
produced  will  be  harsh  and  metallic.  Experience, 
alone,  will  prove  this.  Now,  with  regard  to  the 
bells,  the  less  material  there  is  between  them,  the 
better.  A  small  leather  washer,  sufficiently  thick 
to  allow  free  vibration  between  each  bell,  will 
suffice.  If  the  washers  are  too  large  (I  do  not 
mean  in  thickness)  they  will  tend  to  muffle  ox 
ilestroy  the  free  vibration  of  the  bells.  AH  that  is 
required  betwecu  them,  is  something  to  prevent 
them  from  coming  into  colirioti  with  each  other, 
and  something,  also,  to  keep  them  at  a  respectable 
distant;  apart,  for  tho  reasons  I  have  stated  above. 
The  ac  tion  should  lie  free  and  light,  in  order  to 
prevent  a  heavy  touch  to  be  required  on  the  keys. 
Good  and  effective  playing  is  always  accompanied 
by  a  light  and  free  touch  on  tho  keys.  Therefore, 
il  the  touch  is  heavy  and  laboured,  the  effect  pro- 
duced is  not  so  perfect  as  it  otherwise  would  be. — 
O.  FtYXB, 

[48260.]  —  Telephone*.  -■  I  would  advise 
"Cantab  "  to  make  a  "  Blake  Transmitter,"  us  it 
is  decidedly  tho  best,  and  only  ono  contact  is  neces- 
sary. It  is  fully  described  (coil  and  all),  in  a  back 
number  of  tho  1  K.M."  It  is  easy  to  have  the  bell 
and  binding-screws  ontside  if  so  desired,  but  Mr. 
Tulmau'*  switch  arrangement  is  better.  You  can 
ring  the  bell  at  other  end  by  an  ordinary  push,  as 
shown  in  Mr.  Tolman's  illustration,  but  it  is  abso- 
lutely necessary  to  break  one  contact— viz.,  to  cut 
out  your  own  bell,  while  you  *ond  a  current 
through  tho  line  to  ring  the  bell  at  the  distant 
station.  It  makes  ne  cufference  which  way  you 
wind  the  bobbins  for  the  receivers.  Tho  soft  iron 
core  is  usually  put  on  the  X.  end  of  magnet,  and  it 
should  be  about  [in.  in  diameter.  It  is  advisable 
to  hare  the  contacts  in  switch-box  tipped  with 
platinum.  It  is  uot  very  difficult  to  make  aGower- 
Bcll  Telephone,  but  a  "  Blake  Transmitter,"  bell 
and  ordinary  coil  boll  is  about  the  best 
arrangement.  I  shall  be  happy  to  give  "  Cantab  " 
further  information  if  he  will  advertise  his  address, 
so  that  I  may  write  him  direct. — Ahateub. 

_[ 48201.]— Steam  Heating.  •■Doe*  "Ontario" 
wish  to  make  a  boiler  of  wrought  or  cast  iron  as  a 
steam-heater':  I  should  strongly  recommend  a 
wrought  iron  vertical  boiler  with  internal  firebox,  if 
he  can  got  oue  made  conveniently  ;  sketch  and  \nr- 
ticular*  of  which  I  shall  bo  glad  to  scud  on  know- 
ing what  the  boiler  ha*  to  do.  A  vertical  steam- 
boiler  would  require  Utile  ground-space,  and  would 
bo  useful  for  many  purposes,  and  would  not  1*5  dif- 
ficult to  make ;  but  it  would  lie  time  wasted  to  give 

irticulars  if  "Ontario"  intends  making  one  of 
east  iron  in  tho  form  of  a  series  of  pi|*-s,  no  form  of 
which  I  could  recommend  ;  cast  iron  being  quite 
unsuitable  for  steam -pressures.    Will  correspond  if 

Ontario  "  will  advertise  his  address.  BoswxiX. 

[48202.  ]-SUvor-Platin.T  Solution.-Thc  best 
way  to  recover  silver  from  *|ioilt  solution: — Dilute 
your  solutiou  with  water,  add  a  little  hydrochloric 
acid,  which  will  precipitate  the  silver,  allow  it  to 
settle,  ami  |Kiur  off  tho  Liquor  ;  dry  the 
and  mix  it  with  twice  it*  weight  of  i 
potash,  and  fuse  in  a  crucible.— B.  J.  G. 

[48262 .  ]  -Blectro-Platin*  Solution. -Throw 

down  tlie.  cyanide  of  sdrer  with  sulphuric  acid  j 
then  wash  and  re-dissolve  with  cyaniuo  of  potas- 
sium to  make  new  solution. — Siosu. 

[48202.]  —  Electro-Plating-  Solution.  —  Pre- 
cipitate with  hydrochloric,  acid,  wash  with  water, 
and  dry  the  cldoride,  and  fuse  with  sodium  car- 
bonate. Tho  operation  is  best  conducted  out  Of 
doors,  because  of  tho  hydrocyanic  acid  given  off. 
— OlEliLlBTOXK  WWOIIT. 

[48202.J— Eleotro-Platinsr  Solution.-To  re- 
cover tlie  silver,  add  sulphuric  acid  to  the  solutiou 
till  all  effervescence  has  ceased.  Allow  the  preci- 
pitate to  subside ;  pour  off  and  throw  away  tho 
clear  liquor  from  tho  top.  Wash  the  precipitate 
with  several  changes  of  water ;  after  which  it  can 
bo  collected  and  dried ;  tbeu  mixed  with  its  own 
lit  of  well-dried  washing  soda,  and  fused  in  a 
If  you  don't  like  the  trouble  of  f 
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you  can  dissolve  the  washed  precipitate  i 
of  potassium,  and  proceed  to  u«  it.— Os. 

TUMIV]  -  Electro-Plating  Solution. —To 

"  ft.  M."— I  have  been  in  n  similar  position  myself 
with  my  silver  solution,  which  is  about  fourteen 
CalliMM.  Mv  solution  van  spoilt  thrtmffli  lining  mv 
wood  tank  with  conl-tar  pitch.  1  wcut  la  some  ex- 
pense in  having  a  strong  teak-wood  (.ink  made  by 
»  cirpcnter  ;  the  boards  were  1  liu.  thick,  and  dove- 
tail jointed,  ami  most  carefully  put  together  with 
red  lead  and  screw* :  but,  to  mv  frn-.it  surprise,  in 
a  mouth  ortwn  I  found  my  solution  leaking  through 
the  tank,  and  then  I  waa  advised  to  coal-tar  pitch 
it  UuiJe,  and  the  pitch  spoilt  my  solutinn.  I  pro- 
ceeded as  follows  to  rectify  it :-  I  got  r.iv  kith  out 
of  door*  into  tlie  open  air  and  1  proce*.l-d  to  pre- 
the  silver,  by  pouring  carefully  into  the 
sulphuric  acid,  and  also  stirrinjt  the  same 
i  a  long  stick  :  the  quantity  I  poured  u:  until  no 
•  effervescence  took  pLieo  was  throe  or  four 
••eight.  I  then  allowed  the  pr.- irritate  to 
e,  then  poured  off  the  dear  liquor  and  throw 
it  away ;  I  then  washed  the  precipitate  that  was 
left  in  the  In.ttom  of  the  tank  with  hot  water,  and 
then  several  times  afterwards  with  coM  water,  and 
all  iwed  the  precipitate  to  subside  each  time  ;  after 
tli*  last  washing  I  drained  all  (he  water  from  the 
I-recipitate  as  clear  as  I  could ;  and  I  next  re- 
Assdved  the  precipitate  with  potassium  cyanide  :  I 
thru  filtered  U'ftiro  adding  bulk  of  water,  and  it 
now  works  as  well  as  ever  it  did.  The  f  um>-»  must 
not  be  breathed  that  arise  whilst  the  acid  it  being 
poured  in.  as  they  are  highly  injurious,  and  I  may 
as  well,  at  the  same  time,  advise  others  concerned 
io  electro-plating  in  a  small  wav,  who  are  troubled 
with  leaky  baths,  to  act  as  I  did.  and  s  -t  a  stone 
r.c"  made  to  sue  and  form  you  require  tit  Don!?  tnS 
Limbeth  Pottery.  It  U  cheapest  in  the  end.— 
COKET. 

Itsiot."    Dreaming-  and    Unsound  Sleep. 

—Let  "  I/idaskaliw"  not  try  to  avoid  mental,  »»-iil, 
>nl  personal  disturbance  during  the  day.  rn  hevivs 
I  -  docs,  but  let  him  take  things  as  they  ;,rw  in  the 
u-iial  run  of  life  ;  let  him  tackle  and  comnit  each 
little  disturbance  as  a  man  ought,  and  not  be  seek- 
:ax  to  shirk  his  daily  duty,  as  he  must  be  doing  if 
K-  acts  as  he  re|irew"-uta.  "This  will  give  his  brain 
-iniethinj;  to  do  in  the  day  instead  of  during  tie- 
naht.  when  it  will  l»>  glad  to  rest  quiet,  and  lot  the 
*  uer  of  it  sleep.  Let  him  take  a  sharp  walk  of  a 
■>uple  or  miles  before  going  to  bed.  and  let  him 
■moke  a  mild  cigar  or  pipe  as  he  walks  ;  and  when 
K*  returns  home,  or  la-fore  he  starts  if  he  tikes,  let 
Kim  take  a  glass  of  wbisky-and-water— real  whisky. 
Tint  public-house  poison — and  1  will  guarantee  in 
>s»  than  a  week  he  will  sleep-  "  I. IKE  A  TOP." 

[ttWfl.]— Ventilation  of  Workshop  —  It  is 

u-4  necessary  to  alter  the  blower  if  it  accomplishes 
the  extraction  of  the  vitiated  air.  The  difficulty 
tnpears  to  l«e  the  supplying  of  fresh  air  at  a  snit- 
ible  level,  and  this  could  best  be  dune  by  making 
inlets  at  the  floor  level,  nnd  conducting  the  air  in 
utdong  tubes  fixed  chaw  to  the  wall  to  a  height  of 
about  ^ft.  The  outer  ends  of  the  inlets  should  be 
f  /fined  with  iron  gratings,  and  the  inner  ends  fitted 
with  perforated  oar,  no  as  to  diffu«<  the  air  nnd 
prtvvnt  draughts.  The  positions,  uumlier,  and  s:/c 
of  these  inlets  must  be  determined  by  the  sue  of 
the  sh"p  an<l  the  quantity  of  air  required.  If. 
then,  the  foul  air  is  extracted  from  the  top  of  the 
r  un  by  means  of  the  fan,  fresh  air  will  flow  in 
through  the  inlets,  and  ci 


Could  better  advise  if  I  saw  a  drawing 
of 


mom  saw  a  drawing  with  dimen- 
plates  of  firebox  and  shell.— Bos 


thus  b.. , 


C.  Oiu.. 


|H2o0.T  —  Power  of  Engine.— Taking  piston 
••peed  as  400ft.  per  minute,  multiply  this  bv  2>l, 
the  area  of  cylinder  in  inches ;  and  this  again  by  60, 
which,  perhaps,  may  la;  taken  as  the  average  steam 
:<nsaiure  in  pounds  on  the  piston  ;  then  dividing  tbi< 
rtrifcft  by  3-1,000,  will  give  1844  horse-power  of 
t>  engine.  Tin'  factor  tiOlb.  cm  the  piston  is  but  a 
Wttm  I  it  is  impossible  to  tell  what  it  U  without 
Ui..ng  an  imlicator  diagram.  As  regards  impiove- 
ri'iit,  grt  some  really  competent  person  to  take  a 
•iiairrani.and  this  wiU  at  once  show  you  what  pawn 
your  engine  is  working  to,  and  will  also  tell  you  if 
any  alteration  should  bo  made— Jonah. 

[43271.] -Bolter.— If  C.  Weir  will  put  a  little 
gunpowder  in  pais*  and  throw  in  the  fire,  and  ahut 
the  door  quick,  that  will  blow  tho  s»t  out  of  the 
tubes  ;  having  the  blast  on  the  name  time  will  sru'l 
it  out  of  the  funnel.  But  why  make  »>  much  soot 


1  some  holes  in  your  firedoor,  and  b  t  the  air 
iu.  and  burn  the  smoke  ;  you  will  tut  l»-  troubled 
with  much  soot;  or,  better  stdl,  u«'  sm',k.ile« 
coal.—  BBETFO. 

[H271.1— BoUor.-Tho  tubes  am  certainly  too 
nnall  for  boiler  purjs>»uii,  uuh  ss  there  is  a  strong 
blast  or  artificial  draught,  such  as  a  good  exhaust 
into  chimney,  such  as  is  seen  in  locomotives ;  but  to 
u«c  fresh  steam  for  the  purpose  wmtbl  b*?  a  great 
saste  of  fuel.  Have  you  tried  goo-.l  gas-coke  ':  if 
not  do  so,  and  if  you  cannot  work  comfortably,  then 
nuew  the  tnbc-placs,  and  put  in  a  uew  amoko- 
tuhc  about  Wn.  diameter,  or  of  such  a  size  as  most 
t  to  work  in  with  the  present  tube-plate. 
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PRACTICAL  RECIPES. 
Testing  Lubricating  Oils.— A  gocsl  test  for 
oil  is  to  place  single  drops  in  line  upon  a  piece  of 
plate-glass  about  Kin.  wide  and  24in.  to  30in.  long, 
one  end  la.'ing  raised  about  Sin.  to  Sin.  to  form  on 
inclined  plane.  The  drops  of  oil  start  from  the  top 
of  this  inclined  plane  upon  a  race  with  each  other. 
The  first  day  sia  rra  oil  will  be  found  in  the  rear, 
but  after  a  while  it  will  catch  up  and  overtake  tho 
rest,  and  will  evnn  be  found  in  motion  after  the 
other  oils  hare  dried  up.  An  oil  having  a  light 
l»ody  runs  quickly  and  dries  quickly,  but  an  oil  that 
has  both  a  body  and  a  free  flow  will  readily  be 
detected  by  this  test.  An  oil  may  have  a  good 
lssly  and  yet  have  a  tendency  to  gum  badly,  which 
quality  will  also  be  easily  detected  upon  the  glass. 
Tlie  oils  should  be  covered  from  thedust  while  these 
tests  are  l*ing  made.  A  good  test  for  the  presence 
of  acids  is  to  put  small  quantities  of  oil  in  copper 
dishes  which  are  easily  raado  by  depressing  bits  of 
sbcet-copi>er  with  a  round-face  hammer.  If 
is  present  it  will  attack  tho  copp 
verdigris. 

Cloantng-  Tubular  Boilers.  —One  of  the  best 
wavs  to  clean  an  upright  tubular  boiler,  or  one  in 
which  it  is  impoasiblo  to  reach  all  parts  of  thi 
internal  surface  to  scrape  them,  and  where  th< 
water  used  is  liable  to  form  much  scale  which  adheres 
to  the  tubes,  according  to  the  American  Mathinitt, 
is  U>  put  half  a  gallon  or  so  of  crude  petroleum 
into  it  a  few  .lays  before  washing  out.  This  will 
not  cause  the  boiler  to  foam,  but  will  effectually 
loosen  the  scale,  which  falls  to  the  bottom.  If  this 
dirt  is  uot  removed,  there  is  danger  of  burning  the 
boiler.  There  is  nothing  in  petroleum  that  will 
injure  iron.  The  objection  to  using  petroleum  in 
boilers  practirnlly  amounts  to  this:  it  reveals  the 
fact  that  many  of  them  are  unsafe.  Petroleum 
was  never  known  to  burn  a  crown  sheet  or  boiler 
shell,  neither  lias  it  corroded  tho  seams  or  pitted 
the  sheets,  but,  on  the  contrary,  it  will  |irev«iit 
many  of  these  carious  chemical  actions  that  occur 
inside  of  boilers  in  using  certain  waters. 

Cleaning  Soiled  Engravings.— For  cleaning 
old  and  soiled  engravings,  Mr.  W.  Brooks,  writing 
in  tho  Journal  of  J'hotography,  recommends  the  use 
of  Holme's  ozone  bleach.  Tno  strength  he  prefers 
is  one  part  of  oxone  bleach  to  ten  of  water,  well 
shaken  up  before  pouring  into  a  dish.  He  immerses 
the  engraving  in  tne  solution,  face  upward,  avoid- 
ing bubbles.  The  only  caution  to  be  observed  is 
that  when  the  engraving  is  sodden  with  water  it  is 
somewhat  rotten ;  so  the  less  it  is  handled  tho  I 
Sometimes,  if  the eugru vingbe  only  slightly  st 
half  an  hour  is  quite  sufficient,  but  when 
brown  he  has  left  them  in  for  as  long  as  four  hours. 
After  alt  the  stains  are  removed,  and  the  paper  has 
regained  its  pure  whiteness,  pour  the  soluuou  out 
of  the  dish  iuto  a  bottle,  as  this  can  be  used  over 
and  over  ngtiin,  until  it  becomes  discoloured ;  then 
fill  up  the  dish  with  water,  changing  frequently  for 
about  two  hours,  or,  better  slill,  place  it  in  running 
water.  When  sufficiently  washed  it  can  be  taken 
out  and  blotted  off  and  then  hung  up  to  dry,  and 
when  jwrfectlv  dry,  iron  on  the  back  with  a  warm 
flat-iron  ;  but  care  must  be  taken  not  to  hare  it  too 


quite 


QUERIES. 


MM]  —  Watchmaking.  -  Vimld  any  watch- 
making subx-riher  kin.lly  inform  me  the  best  war  to  drill 
un<!  lit  Genera  hatrspriii*  collets,  at  those  I  have  are 
drilled  very  much  too  amid]  for  the  spring; !  Alas,  what 
is  the  liquid  watch-pin U»  are  put  m  to  cWn  them,  sml 
whether  an  amateur  is  likelr  to  aunsssi  in  flttlng  a  new 

•.«'.lpi--whi.v]  to  a  UelW'Ta  watch  !    K.  11.  K 

!4HJ75,]— Oout.— During  the  last  two  years  I  have 
been  subject  to  gnuL,  which  1  have  inherited  from  my 
father.  I  am  fifty  years  of  age,  awl  have  had  the  com- 
plaint to  my  stomach  four  tines,  and  I  now  hsse  a 
tcWing  of  itncsisinisw  in  the  flogrra  of  one  hand.  I  have 
given  up  beer,  but  I  should  feel  grateful  if  Dr.  Edmunds 
would  toll  me  what  I  may  eat  and  drink,  and  what 
especially  I  must  svohl— Ponsiiaa. 

[4H?7o.;—  Experimental  Physics. — I  made  a 
calorimeter  out  of  a  small  glass  bottle  by  pushiw  stem  ot 
thermometer  rube  through  csirk,  and  surrounding  bulb 
arith  a  loose  coll  of  Iron  wire,  the  ends  of  wliich  were 
brought  through  cork  and  connected  by  thick  copper 
wire  to  nix  crfls  ot  a  Grove',  battery.  The  1 
covered  with  alcohol.   I  plotted  the  ri«  of 
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MINUTE. 


rttjntiN 


on  s  piece  of  paper  ;  dividing  a 
parts,  representing  minutes'  dumtiun 
at  tlie  end  of  each  minute  makii 


at  tte  i  relet  en  ti  nui.i.t.-  nukm*  -  lit  lacr  Die  pen 
aponding  drviaion  st  inch  s  height  as  to  represent,  by 
position  on  a  vertical  scale,  the  temperature  indicated 


into  equal 
.    mint,  and 
over  the  corre- 
its 

^at 

that  instant  by  the  thermometer.  By  joining  these 
putnta  1  obtain  a  curve  rrpresentina;  the  apparent  rise,  of 
temperature  of  the  ware  and  alcohol.  This  is  represiated 
by  the  full  line,  FV  2.  All  the  time  the  wire  was 
bmting  the  spirit,  however,  bent  was  wcapiaa;  by  radia- 
tion, «rc  ,  and  to  measure  this  I  cut  off  the  batter)',  snd 
allowed  the  apparatus  to  cool,  marking  the  temperature 
at  intervals  sa  before.  I  thus  obtained  the  dotted  curie. 
Now,  how  am  I  to  combine  the  two  so  as  to  give,  not  the 
apparent,  but  the  actus] ,  heat  generated  in  the  wire  by 
the  current !  I  want  to  show  the  result  in  one  cane. — 

t)l.ATTOS, 

J4WJ7.]- 
told  that  t' 


Platinum  and  Copper  Alloy.— I  am 

;  art-  pi  Uiriau   sad  .  n-    part  .opt-r  ns 
alloy,  rich  in  colour  and  very  suitable  for 


ttap-r-ringa.   Itemg  snxioua  to  make  one,  T  should  feel 
oblurol  for  sny  information    I  hare  a 
id  the  use  of  s 


crucible,  and  t 


PlKKSK. 

(48S78.;—  Rainband  Spectroscope.- 

give  directions  for  coostructinar  a  vmplr  form  of  i 
scope  capable  of  showing  the  rainbona  1 — O. 

48870.1— Spirit  "Varnish.  Will  any  kind  reader 
tell  me  what  is  the  cause  of  tumlsh  looking  rough  after 
twang  laid  on  wood  !  I  used  a  thin  coat  of  glue  to  harden 
the  wood  before  varnishing.  I  have  tried  this  plan 
several  times,  but  it  slwsya  leaves  a  rough  face,  aa 
though  it  had  been  laid  on  very  fine  sawdust  or  du 
from  sandpaper,  and  sometime*  it  looks  aa  though  ■ 
fine  drops  of  rain  had  been  falling  on  it.— Xai-so*. 


I  Steam-Crane.   I  wiah  to  fit  up  a  «tc*m- 

ane  to  work  in  two  positions,  A  and  B,  35ft  apart.  Mr 
dithirulty  is,  how  to  (ret  steam  to  the  crane  quickly  in  each 
position  Circunurtancrs  will  not  admit  of  my  ushur  a 
jsTtatle  boll,  r  jie!  nr.'  ..n  th.'  crane,  so  I  must  oao  the 
atnm  from  works  boilers.  I  propjse  to  run  mt  crane  on 
rails  from  A  to  11  ;  have  a  stoam-pipe  parallel  with  the 
rails,  and  connect  up  as  required  A  and  u.  What  I  want 
is  the  quickest  wsy  of  doing  thia.  The  ordinary  way  of 
making  s  flsnge-Jotnt  is  too  slow.  I  have  seen  'the 
shunters  make  the  connection  between  railway  carriages 
for  the  vacuum  brake,  which  thry  do  instantaneously. 
This  is  the  sort  of  thing  1  require,  but  it  anraaa  to  require 
a  flexible  pipe.  Wilt  some  of  your  able  contributor* 
help  me,  with  sketch  of  this  joint,  and  ssy  if  sny  kind  of 
flexible  tube  is  in  use  that  will  stand  to  convey  2o  or  Solb. 
steam  for  sny  length  of  tune ;  or  if  not,  bow  sin  I  to 
solve  the  problem  ! — lh  PassKHoso. 

[48K1.]— I>s«tL— Would  one  of  your  legal  corre- 
spondents kindly  anawer  the  following  '  -In  the  act  of 
unloading  a  wheel  (weight  31  cwt.)  from  K.  T.  Co.'a  mo. 
the  rope  belonging  to  the  Company  which  the  caniian 
attached  to  the  said  wheel,  suddenly  broke,  letting  the 
wheel  fall  from  tailboard  of  van  SB  to  my  foot,  which,  in 
all  probability,  I  shall  always  feel  the  inconvenicnoc  of. 
I  was  called  by  my  employer  from  my  work  to  assist  him 
in  steadying  the  wheel  to  prevent  breakage,  while  the 
carman  lowwred  it.  The  aole  cause  of  accident 
through  rope  breaking,  Are  the  Company 
and  can  I  claim  compensation  for  loss  of 
personal  injury  !— DstWCO  Macaxsic. 

[4*582.) — Legal.  -To  Ms  Warnasna 
weeks  ago  I  sent  some  optica]  apparatus  to  A.  to  be 
repaired.  Aa  they  were  not  returned  in  due  course,  I 
made  inquiries,  and  found  that  (I  suppose,  under 
pecuniary  dltBcultios  A.  has  left  the  country,  and  the 
articles  hare  come  into  the  jwwseion  of  one  of  his 
creditors.  It  ,  who  refuses  to  give  up  the  articles  till  hia 
claims  against  A.  are  settled.  Can  B.  lawfully  retain 
l«»essloo  of  the  articles,  and  if  not,  what  would  be  the 
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nilnmcut  i  -0%k  A*xinr*  to  Rnvntn.  iflrttrr  unr  an 
thkk  a  pint*1  for  «nw  other  iwrpme.  Sec  an  art..  h>  in 
this  number  /—As  Oli»  Bvbw  kibe*,  i  Ytmr  tiketrb  ail! 
du  n*  wi  ll  inyUiiiij*,  but  it  m  a  p-eniliar  "  ominvut 
foe  a  pariour  window  >  Qtrtt*Tio.*iR  |k-«-nl^i  *»tuc 
time  airo.  An  ibrtro-iuotor  (tf  dyiwnu H  under  the 
cnrri&vttt  U  sunpUed  with  MttfMaf  fnuu  .Another;  the 
.in.  it'll'  of  thi*  former  i*  inu»«l  to  revolt*,  noil  I  hi- 
motion  in  tmn-initt*  .1  in  '.  I. n  *Ult  in  any  mtitiibli* 
inanniT  ,  «'  W  W.  i  An-wi  rail  nuny  tiiiwr-.  S**>  ttV 
kndkwof  twnt  volum***  — H.  'V  ih**eral  peMSjiesj 
the  «ubj(vt  in  IWk  «ihmu*«.  Wr  know  of  nu  chr*a|i 
book  about  it.]—  W.  V.  H.  (Wr  totier"  any  irt\mrra 
<iv:rii.  i  ■  i;  i  »it<h  nia.  hiiH'*,  but  th'*  \**nn*  mint 
have  the  fat  cxCtnrteit  or  K*  tutxed  with  »t«nh— (o  Uiin 
ctmwrtion  railed  RMSls,  -  H.  W  TiUminatr*  of  nilrer 
or  wrrtiry  will  do.  *J.  Thr  trwt  U  of  too  drlir-ifr  a 
a-tttms  nit  1  nfiuir»i»  the  f.>  1mi«  ul  •■kill  nf  tin*  cbemM 
3.  It  moaiv  obj-rt-*rla*H,  umuUIv.  ( —  H.  t*.  Muvth.  ( Any 
in  whirh  aniinul  i  htiroml,  with  «  movable  Murk,  su<  ft 
a«  AtkinV«,  may  he  nnfrly  ummI.  Y.hi  arc  unity  rurht 
in  your  obiwUim*  to  tho  other*  :  W  Shah  Ymi 
rnu*t  tlr»t  b**  miii?  thnt  no  hqh  h;*n  ■uitieiiisteel  your 
Invention,  and  bad  better  miirch  your**  If  at  the*  I'.itrnt 
OmVe.  Arr  you  familiar  witb  Itivlt-'*  puNiit  '  Ttutt  ii 
one  nf  On?  liwwt  wr  knuw  of  ;  and*  onr  or  two  part*  of 
your  letter  bad  u««  to  I,»n.y  jo«i  tn.iy,  tjuito  un-mi- 
«ciou>ly.  be  pluifi  .tt-iii,'  If  it  h  out  to,  and  >mi  ar»* 
quite  »urc  of  tor  nm-lty  nf  your  invention,  you  luul 

l«-tl»!T  OM'k    thi'    .ild  t.f    a    mpltnJM    to    tb'Vi  |op  it 

Vikmi.  Unit*'  U')<»nd  our  |.row,.p*v  to  t'luh  th.- 
"trirkn  nf  our  own  Ml  "  in  HM  putftrw.l—  rut* nidi 
Baaaiit.  *  Wi"  «ha»»*  done  what  you  Aii^r^t.  Hbow 
your  aripn<i!iU>>n  l  y  in  o^,t»i  .n.il  i.iti'nKutioii 
J  II  lli  \t  i  >  \tt  pn»ple  who  bavc  tiothinff  Utter 
to  write  about  wn*U*  tin  ir  time  abtmt  Hptritualinn. 
We  tli ink  too  'ii  of  vim  a*  j  i  om'Mntnd'  nt  to  .  r*- 
nwwujf  you  in  any  «ieh  dtrortion  )  -Toiomkt.  (W« 

Mot —It  XV.— Etlioxn.— Tour  ijueriM  mn  tmlv  nmxnr 
in  tbr  '•Kurp'-uny  Sub-  Column  **  I*lra.wn*ud  "  IlinU 
to  romwpondenU,*'  and  «**ptvi»l]y  flint  No.  1. 


CHESS. 


<  nmtniinj.-.itn ji»  fur  Uiix  .ffioiini' nt  mn-t  lio 
'  to  tlic  Oin*  Kilitnr,  ut  Uu'  oi&v  nf  Uip 
tM.i  i-ii  Mi.  ii  iMi  ,  :tl.  Tiivi-ii»  k.>invt.  r  ut-L'»nl. n, 
W.C. 

PHOBI-t.M    Iw  i  .V  l     lly  11.  V  L.  Much. 

Ulark. 
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ll'tllr. 

Wiiu  to  (lUy  jii.l  nutv  iu  fuiir  mmc 


I'i:ubi.km  wnm   By  r  i^v». 

Fnira  ,-<Tif«i  St»»trtfy." 

Hta.k. 


■ 

Wiltc  to  pUy  nml  mate  in  Ihtrr  mmrm. 


rn«>n.r»  7W.  —Thi*  nitmiu  nf  a  «olutiuu  in  two  move, 
I.  R  to  U  1)3.    -J.  g  or  B  iimtfH. 


Soli  tiox  to  7S8. 

pTMhc  iiua. 
I.  Kt  to  K  3  L  Anytfcuig 

%  Mule* 


NOTICES  Tl)  OORRE8TONPENTS. 

r.iniTt  rior-Tloy  to  "HI.  TKS,  ;«V.  7"!.  uti  7«M.  ny 
"  (  VI»U«  "  ;  J«  *nil  Jhw  by  ••  nVkmucke." 

M  AoKtt.ot;  "  axii  "  H*  HHr*  KT  "  Wc  J«iilt1^1  tiutin 
ON  ImI  numlior  t)iat  »  lUink  I^wii  ww  ani'U  iituily 
omitt. ..  ,1  ii  Kl 

V.  Y.  Ii.  — TlianlM  fot  rtn.bUin. 

Mn  r.  Hi:i.i>  vs  hiu  )oiii>  .1  t!i.-  Tournrr,  ubirh  i»  uow 


Every  Workman  oinm-ksl  with  tin-  nuiMinn 

MKI  MMItM  *  ^IujU.i«  »b.i«M  MlwrUM-  la  -   III)  hi  II  II 

IMi  m:wh."  puhiit*i<i  p«rif  rictliAi.  pri«*  Mni mi t , 

ftt  Jl,  Tatl>4ut-k-»ervrt.  C.tttrml  it«M<n.  I^iuU<in.  »  I 

-Till:  Bt  n.lilM.  MNW"  Ii  il><-  MateaAanB^tMn 

4i'ntonr  \o  li.tn  :•  »I|J  llniMi'n,  MItil  li.t»  Ikr  Itir*. -I  ilHiiUtl>« 
iff  oil  I't. ■(•■«»!. .Ml  Ji.uru  .1  In  til.  kniiM.nn 

>:».rr    «,.;mm  »»..niS.I  in-.O  <m  Mrlli.  "Till    III  llhlM. 

ItwK"«nn  «.«».t  lit.  Hat  m  OifM  H-w  u>  •niimw 
nu**  '*  l.l«t«  iifTmilrm '  f.i  in  w  «*jt»  in  it  rtiTj  It  tlmn  In 
■  nr  *it»iUi  |Mpvr.  ind  oui  Utu«  JtnU#  «h>rt'  >«ik  i.  Iikt'lt  l.t  h. 
bAil    It.  i.  ;il.»  .p*.i»ilT  uitit.tl  tn  mnki-  u«  ..I  -  lnt.rt..iii 

ntu.iii-*!!.^  If  hf  IWMMi  ft.  kmin  in  1 1  litit  V  j  I  till  lit*  fnulf  .  tn 
vTttj'  te  I  Ik  ...lfet.tr  if  lu*  «nr  inir.i^tl^nt  to  uiaki',  mmd  to 
wiIiitHm'  in  Ibt'  p*ir*r  wnitU  Mrk 

Tkr  rlmnrr  fur  AilvritiM.tu.att*  f.n  fi.t«olitt«<  U unr  Hlilllm. 
forTwrnty  »nnl«,  *inl  Mxjww*  furt-i.rj  1  t.-l.t  M  -i . .  .ift- . 


CHARGES  FOR  ADVERTISING. 


Thlrtt  W.mU   

}.trr>  additloiiAl  '■iirht  wnnt».  . 


Vntnt  I****-  A't*rrtiM'ttl**wt*  I'ltr  ^h*tllA««>  '»r  Ikr  ltn>t  4«  wnot*. 
aftirwAtta*  *1  p*t  liitr    fnricrapd  .14<<-rtt-wtni'iit*  4>n«*  Mm  I  tin* 
it*  r  It ni'     S"  fi*t>t  >tfr  vt  n^r»cn |.fi  jj«i<rti*i-ini  at  Ln«*  t<r  •!  f.  . 
IrM  la*»ii  Fiir  >UiUlwr«-    Hi<dit'i4  UitM*  ftir  »rrlr«      nturr  iKtu 
iimriiun*  mny  \**-  jit»i-rtjitii'~>l      apt<ik  utina  %»  th<-  l*tiMi»bi  r. 

AKI  MlTI'I.MKNTi  m  i-\<  H  »M.l.  luLl  MN-J..f 

1  wrtit*  fnwr  w«tftt4   I  II 

i»**\hf  Hwi^viUuff  llixttt  .09 

ftTsvtttsoism  ia  tv  cnnonrf  mu  ootpn-f, 


Mxteea  wMPh  *   a  » 

l  ufjo-  r)  •uirixUles  t-icht  W  unit   0  • 

It  mu*1  br  Immw*'  in  intnil  ttint  nn  nuplwwt  r-4*rrtlMTnr 
crd  apprsr  in  lh«  "  ^itprant  i  il'in.u  '    All  .iJtrrfi*-*  uir 

tiMl  tr  ^i<|kiM  ,  Oxi  rolutUffi  i«  mMM*  on  r»  pratf*-*.  iBMfftM 
.mil  in  i  ttr*  « lit- n«  IK*-  a nti tit  Mitl  •  •i  »»il»  lint-  >hil«ii»r, 
|iuMt»fai-r  tn-jJil  Ik>  graf>  ful  if  n  Fun  r««M  l«-  •<  nt ,  iu.l 
oUnip*  «,,iirojit«,  ho.t--«r«  prtfi-rvia*  lt»lf|.**n«  •tamp-  ,  n 
t.f  M  ut  »ltfif  ft  I*  im  im vi  at* at  tn  >>*>U,«i  1*  o  (> 

TIip  nJiirVM  l*  i in  )u>1mI  4*  part  vftb*  Mlniiiu'wrml,  aii<1  ch.iir«4 

fur. 

Adrrrti»*mfl»  «M%af  Mtii'h  to*-  tiHli  r  I>t/  1pm  H  WiUiirtnlUy 
t»  latiur  iin-fti  in  in  tut  haloalav  I  nrtay  •  aumtirr 


Epps's  Cocoa.   Grtttriful  and  Comforting. 

"  lit  a  laofoiijti  kuo«  li-dtfi  td  Uii    rutunJ  U*or.  tthirh  i».r 


ill  . 


4llt     Will    Up    tllltil  • 

<l|t>>-a«r    H  •utdrf'iU  of 

t  .  .link  »b  forlh 
j  '  ■■  .   ftbl/t  ti«  -  ■  .■' 

it  1. 1     *    |i(vl-i   <l  lloUf 

•iiuptj  'nitn  iKiiUajf  waI-'i  <t  null.. 


Im  rr«t.I  .  ..r»  t.fidi-ncT  f.i 
•  Hrr  fliMtlim  iii'Miml  u»  ouily 
[M>iat  Vtr  m.n  '•>  *pi  >n»nr 
II  f.-rilfl-rtt  n.th  p-4|f  Umm 
t,:  Arrtir#  *imuitt  —  MiMjr 
•M-l  ooly  III  FaiLi  t».  Ut»  lint 


Hrr*  an-t  ,  MonMi-'p*lhn  I'tirnnat*.  I  ■••dtm 
aitofi  -f  I'.pV*'*  CtiiN\<Inti'  Ka-afM*. 


TERMS  OF  SUBSCRIPTION. 

PAVAM.F.  in  apvancil 

tW  AJ  furHi*  Montli-  ana  (1*  fur  Twr|«t>  Monti.*.  Fo»t  frr*1  tn 
any  j.trt  of  Hi.-  L  i.tt.-l  KlocduiiL  I  r  tin  I'mUtl  HUW*.  IM  ,  or 
SdoU  tfi-ltj  ,  ti>  Kntn  r  or  |t*lriiim.  11*.  or  l*f  *"\  to  li.-a.i 
IU  Pfu.ll-.  r-«  M  ,  !■>  Niw  ZiiAlawd.  thr  Ciwr.  tar  W  ■ -! 
Inili'*,  C«a*i>U,  .\«««  ivitu  NaIaI.  or  my  ul  tli-  Auttrvlu.ii 
t'utuwn.  IM. 

rii«*  rt-nutUBCf  fthoqM  tv  •w*ftr  1«y   l'<»t    flit  •*  -.wli  f  Hark 
auialK-r*  ooiiuit  tw  m>mt  »wl  o4T  thr   I  mtol  klorrauni  by  thr 
■'i.'  nt'«*ptpr-r  j.  ■  -*    M  utB>l  U-  it  iiuttnl  fin  at  tlir  rnU  of 

Id   ■  i-  -  l  ■     ■'    r  ■  >  "    i  [■■  -'  ■  ' 

Mr**f»  i4Ht*  W.  Ii-  Ml  fttnl  CV>  ,  nf  Til,  ObftlMi  rtrrrt.  FkiU 

rlr||,htj,   jrr  it  ul  |V3r|t>r<4|   |o  iTrrllr  MtMfTl  ptin*«  fur    thi*  I'wJlrA) 

*Uhi  t-i  .!>-   UNuLIMI  U  AMI',  «t  far  nitr  of  3  dor* 

iV  tr  •Id.  m  TtilitiTW  **ailllac>  P**'  iiaOAUn,  pu*l  frr*'.  Tlir  ropjr* 
will  IV  f'ir»» »jt3rJ  dir<vt  by  Mill  ftmn  th'  paMUlilax  MM  In 
l>.«-a<.n     All  lUW-rtpUoiii  lunBrflir  wtlli  th*  MiiAnhri  Cf*t 

tMtuitl  AfU»  thi'  niflpl  uf  thr  mti*.  nptliMA  If  bath  numru-r«  arr 
n*quirr-.|  t«  i  mipl'-U  Tuliirnr«,  Uhry  niwit  fc*  paid  for  at  th*  ntlr  uf 
Id  t»»  h  cuf>r,  tu  i-utiT  extra  pt^vtAfT. 

Vw4.  XXIV  .XXVI  .XXVII ..  xxviii  .XXX  .  XXXI  .  XXXII  , 

xxxiii  .■•»!  xxxiv  .  mm*  ia  tGmJt  53* 

VtJ  XXXV  MM  rtjdy, prWc  Jo.] 

All  thr  othrr  Ihiund  >titimn<«  arr  out  of  print  *ul>»T.h«-r« 
wirald  d'>  •« '  It  l'i  of  .Ii  r  vhIwd'-a  <U  fMuta  a*  OufMAIilr  uft«  r  ik<  mn 
,  '.ii'i  n  "f  rAkth  half  yraily  volmmr  In  tfnn  h  *ad  pt«  Bit-  . .  •* 
only  a  tini.tr**  numWr  an-  r-ouril  up.  and  thr**-  *rwm  run  oat  of 
pnut  Mo»t  ufuur  back  nanihrr*  ran  tv  had  fanglT,  pihrrM. 
•  t.  h  'hr  i.-l'  inj  t>  *  >k«r|Vn  of  u<  •*  Mtfi  nt,  --i  •»«!  <  Jt  h,  ,-.»:  r  •  •■ 
frWBK  Ihr  ufltrr  r  if  cut  Indrt  n«lnNrr«,  which  utv  Id.  «aib,  ur 
MM  frrr,  >H  i 

luil*»i  •  I  r  --n  It  tiilf  tijiU  ...Itimr  up  to  Vol  X  iki  (pt  VnU 
II  .III  .  IV  .  \  ,  «tvl  X  luelaaltr.  M  rtuh  Pi-M  frr*  JM.  **ib. 
bpffA hXAW  t.i  •nti«*-tu«*ol  tuU  ,  ill    rath,  ui  i--t  frrr,  JAd.    U*>*  fur 

tllbtlAf.il  M  IKk. 

*.*  a«bvnlM*rt  nrr  rr^nrttnd  to  ordrr  (  am-*  unrt  V«U  thioiifk 
thrir  iMHikvl.ero,  and  ami!  %n  him)  ill  rot  Thr  n«uUtio»*  of  th* 
I'utt  i US i  *  prrvrut  tiivlr  lr>nt.uil<««liin  throavh  thr  I'o.t. 


NOTICE  TO  SUBSCRIBERS. 

HabwHWr*  rroritliut  thrtr  fiMiliv  dlrrr-t  (ram  thr  adRrr  arr  rr- 
i.yiit"!  t«  »Wnf  (hit  th*  Uu  aambrr  uf  the  trrtu  U*i  whUh 
their  MM  rtptina  t»  MM  MB  tr  f<  rta  ardoi  to  tliraa  ia  a  Fiaa 
\Vr»ppri.  a*  ah  tntimaltun  thAl  n  fr*-*h  r*-ialtUnt  r  U  tu*  ***mi y,  if 
It  Udlrwln-d  tocunUaur  th*  MiilwrrtpUon. 

Holloway's  Ointment  and  PilU.-Ali  ulcrTa- 

'   .n«.  •nut »,  ilkhtfwr.,  hut  |fg«,  And  *Aln  dfwn***  .in  tx-«t  lnat>d 

'  "    •    "'         i-  II  itiio  ut  •  ro«ll<  at<  •  »U  ii  iiioii*  ttist* 

and  m lira  r«rry  AtWib^oAd  OAOWmr  a  Midi  T  ■Wm.  and  UaIa  dralr- 
».tlr  rr.uii  i,  tuad4>  duuhlf  crrtala  hj  th-  prnHfyinff,  n  ifiiJntiaxf, 

tmmmmmtommm  amME 


OUR  EXCHANGE  COLUMN. 

— — . 

Th*  dknrjr/ut  Kivknhf  Va4aV*v  m  3.'.  |W  f**-  jfrvf  M 


WiMnlwiuains  Ilihinir  and  Mould  in  aj  MachlwA 

in  tf>MHl  *•  « k. .|1«T  mdrr,  worth  US  Hill  til'  iK-fti  TUoArr  a 
I  ii  hunt*!   -  r  o  ,  Ii*.  I'm.)  tvtnrt,  Tl  irr-pl.  c 

Lathr.  lit  BLkp  Ltatct,  tin  initrr.  in  rxrbatfi^re  ftir  4 

•Monti  hAUd  Til-  Jit*.  In  tfo.nl  iinlrr.ai  a  **'t  .f  I  ni-yilr  rMllft 
lUaUhrd  ,<ir  What  edfrr*  r-F.  HAUaUI,  ttiWliia'Btld  C ulU^-. 

•  «o.i*;i-  »to  '  t  1.  an  or  Lriir*tvr. 

Lathe,  i  banr.iin, 

•  'ntie,  1  bin  k«,  ir.'U  *<*i 
i«ihii  VUU.Uondlma 


i-nuiil  t«i 

Will* 

.  Auin.**L 


tVTr.  araier)y  tiool.  tim 


ma  *<on ait 


XXX 


?J  nxitr- Bar  Lathe,  nr.d  h  iouI  vuIumam  £suu*u 

M.  .moi  ofl.-t.  *>.nt,il  ...th.  I|.  Ai|.  ».  H  Bttral  -M  SuaHAi 
lSiAlt/4  .  Wo*..  I'ulO 

P.ur  »f  Lathe  Heads,  no-^iy  Utti^l  up.  Infc  jmi. 

'.a  «entrr  l.t<  I>  n*KC  fur  ToiUbU  Foti{i-,oruUtr:  Ixulo.-iai.ani 
I  j.  m  -nm  ,  *•  mil'  .  loiil 

W.'intf  L  :i  trra-nl  « i'f!:i.l-bun'l  PrlntinAT 

Trpr.  I41  print  ali.111:  l|a    M  Tui  .  la  1  v  Uin«t>   — J 
>tukvf-b>iUa< ,  uluur**!!  i.li.ie 

"  Ent-linh  Mechanic."  rob  XX  .  XXI.. 
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ELECTRICAL    MEASUREMENTS.— II. 


By  John  T.  SriiAorE  (' 


rPHE  practical  units 
JL    trieians.    are  th 


SlOM.V.") 

employed  by  elec- 
>c  devised  by  ii 
(Oiumittec  of  tbo  British  Association  MUM 
years  ago.  They  were  selected  so  that  they 
should  do  of  u  convenient  magnitude,  and 
yet  be  decimal  multiples  of  the  absolute 
unit*  of  the  metre  or  centimetre  gramme 
icribedp.  r.'  jl.und 
in  value  to  units  already 
in  use ;  they  have  met  with  a 
general  acceptance,  and  at  the 
Paris  in  1SS1,  the  system  was  adopted  for 
universal  use,  with  some  changes  in  the 
names  of  the  units,  and,  in  future,  all 
electrical  work  will  be  done,  and  all  elec- 
trical writing  will  lie  expressed,  in  this 


The  volt  is  the  unit  of  elrrtm-mUivr  f«rrr, 
and  in  the  formulae  is  syml>olised  by  E  ; 
when  of  the  nature  of  au  opposed  or  i-uunter 
rltrtn'-nuiliiy  forcr,  as  in  the  case  of  a 
reversed  cell,  such  as  a  voltameter,  secondary 
battery,  &c,  it  is  written  -  r.  The  volt  is, 
therefore,  the  unit  of  all  the  various  expres- 
sions or  actions,  which  are  either  consc- 
(junnoes  or  parts  of  electro-motive  force,  or 
which  are  simply  other  names  for  the  same 
thing.  Therefore,  "  potential,"  •' differetioe 
(if  potential,"  "tension,"  "electric  pres- 
»<tre,"  "electric  force,"  uud  so  on.  are  all 
<nvered  by  this  one  unit,  the  "  volt." 

The  volt  represents  a  static  force  or  pres- 
sure ;  there  exists  no  standard  of  it  at 
present,  but  it  is  purely  a  matter  of  calcnlo- 
rion.  It  is  of  the  value  of  10'  C.O.8.  units 
<1U»  M.O.8.)  This  value  was  selected  as 
being  the  nearest  approximation  to  any 
listing  available  E.W.F.,  the  Dsniell  cell, 
which  is  the  most  constant  known.  The 
E.M.F.  of  the  Daniell  is  stated,  by  the  best 
authorities,  to  be  volt  1-07U.  That  is  to 
say.  the  volt  is  Daniell -KioX.  But  it  is  said  that 
if  a  Daniell  is  charged  with  a  solution  of  nine 
sulphate,  its  E.M.F.  is  reduced  to  volt  1  OS  ; 
hut  the  actuul  force  really  varies  with  tem- 
perature, and  there  vet  remains  much  un- 
'•ertaiuty  on  the  subject.  As  the  E.M.F. 
developed  in  a  thermo-electric  battery  is 
toustant  for  a  fixed  range  of  temjiemture, 
«nd  as  the  freezing  and  boiling  points  are 
<-a*ily  producible,  it  is  probable  that  a 
■standard  volt  might  be  constructed  by  this 
weans;  hut  it  would  not  be  reproducible 
exactly,  because  any  variation  in  the  puritv 
•>f  metals  alters  the  conditions ;  it  could, 
however,  be  copied  like  the  ohm. 

The  mm  is  the  unit  of  what  electricians 
call  IteaiitUinrr,  but  which  is  not  in  any  sense 
•  resistance,  and  is  merely  a  mathematical 
expression  for  the  reciprocal  of  the  conduct- 
ing capacity.  It  u>  symbolised  by  K  when 
.:  :im  :.l .  but  when  it  is  subdivided  into  the 
v'vcral  parts  of  the  circuit  it  is  written  r  r*, 
Ac.  Its  value  is  10»  C.G.8.  units  (10* 
M.G.S.),  and  this  value  was  chosen  because 
it  was  a  near  approximation  to  the  Siemens 
mercury  unit,  which  was  largely  in  use. 
This  unit,  which  is  a  column  of  mercury 
1  metre  long  and  1  millimetre  section,  at  the 
Irr^zing.point  of  water,  equal*  'Jb'i  ohm. 
To  give  a  definite  idea  of  the  ohm.  it  uiuy 
be  said  to  be  equal  to  a  wire  of  pure  copper 
l'*rft.  long  (SKI- 1)  and    0:>2  of  an  inch  in 


1802. 
1870. 
1873. 
187(3. 
1877. 
1881. 

As  these 


most 
most 


long 

'T  (about  22  gauge)  weighing  21  *0S 
per  foot.    Any  otW  wire,  of  what- 
VOU  TXXVI.-HO.  018. 


ever  material  or  size,  or  any  electric  circuit 
which  would  equally  divide  an  electric 
current  with  this  wire,  would  be  1  ohm  in 
resistance. 

The  exact  value  of  the  standard  ohm  pre- 
pared by  the  B.A.  committee  is  not  known 
certainly.  The  following  list  of  the  dif- 
ferent experimental  determinations  shows 
both  the  difficulty  of  these  exact  experi- 
ments, and  the  real  uncertainty  which  still 
exists  as  to  the  datu  upon  which  mathema- 
ticians build  up  elaborate  calculations. 

Weber    1-088 

T.  Kotruuw.li    101% 

Lorenz    9797 

Rowland    9912 

H.  K.  Weber    1  01)20 

Lord  K«)  high    ....  >MN 

differences  are  found  by 
skilful  experimenters,  nidid  by  the 
perfect  una  complete  appliances,  it  is  not  a 
matter  of  surprise  that  the  actual  units  ob- 
tainable vary  considerably  from  each  other. 
An  international  committee  is  appointed  to 
settle  this  matter  J  and  it  is  stated  that  a 
preliminary  derision  has  been  arrived  at 
which  is  so  injurious  to  future  science  as  to 
call  for  urgent  protests.  It  is  resolved  to 
construct  a  new  standard  and  reproducible 
ohm,  which  is  to  agree  in  value  with  the  ex- 
isting ohm,  /*•  that  orrert  Of  «ef.  The  reason 
given  is,  that  to  alter  the  standard  would 
tuake  all  existing  instruments  incorrect, 
while  the  true  value  of  the  existing  standard 
being  ascertained,  it  will  only  be  necessary 
to  use  a  constant  for  correction  in  calcu- 
lations. It  is  said  that  the  fact  that  the 
practical  ohm  is  not  exactly  10"  C.G.S.  units 
is  of  no  more  moment  than  the  fact  thut  the 
metre  is  not  exactly  its  theoretical  proportion 
of  the  earth  quadrant.  But  the  cases  are 
no  way  uiudogous :  any  unit  of  length  may 
sei-vc  as  the  basis  of  a  complete  system.  Its 
relation  to  the  curth's  quadrant  is  of  no 
more  consequence  than  its  relation  to  the 
height  of  St.  Paul's.  But  the  ohm  is  pint 
of  a  system  dosclv  related  to  its  theoretical 
basis.  All  calculations  of  current,  energy 
exjiendcd,  and  so  on,  are  dependent  upon 
this  ratio.  The  question  resolves  itself  into 
a  choice  of  two  evils :  - 

1,  The  existing  standard  is  changed  for 
one  theoretically  true. 

Bvilt.  Existing  instruments  Income  incor- 
rect. But  as  it  is,  they  arc  not  really 
correct  to  the  existing  standard  ;  they 
generally  alter  in  course  of  time,  and  any 
change  woidd  only  need  n  correction  of  re- 
sults by  a  constant.  This  evil  would,  then- 
fore,  wear  out  in  time. 

2.  The  existing  standard  is  retained. 
Evil.  For  all  future  time  no  observations 

will  be  correct ;  every  calculation  will  need 
a  correction ;  the  true  relations  of  electric 
constants  will  always  lie  obscured. 

Can  there  be  a  doubt  which  is  the  lesser 
evil  f 

It  is  intend)  d  to  make  a  reproducible 
ohm,  which  will  be  a  great  advantage  ;  but 
the  mode  is  ojien  to  question.  The  intention 
is  to  define  what  length  of  a  column  of  pure 
mercury  of  1  millimetre  section  is  a  true 
ohm.  Mercury  is  far  superior  to  any  solid 
metal,  because  it  is  capable  of  easy  precipita- 
tion, and  is  subject  to  no  molecular  changes; 
but  how  the  column  of  mercury  is  to  be 
produced  is  questionable,  seeing  that  no 
glass  tulw  can  lie  drawn  true ;  also  a 
fractional  length  will  be  difficult  of  adjust- 
ment. The  plan  which  I  have  suggested 
get*  over  this;  let  a  V-groove  be  formed  in 
ebonite  or  glass,  exactly  1  metre  long,  or 
two  such  grooves  side  by  side,  half  a  metre 
long,  and  connected  by  massive  copper  at 
one  end,  so  us  to  have  the  terminals  side  by 
«ide  ;  this  being  placed  exactly  level,  let  so 
much  mercury"  be  put  into  the  groove  as 
shull  exactly  make  the  ohm :  this  would  moke 
its  own  section,  and  all  that  would  then  be 
necessary  would  be  to  ascertain  exaelly  the 
weight  of   mercury  required;  weight  and 


length,  the  two  easiest  MHDIH  1o  deter- 
mine exactly,  °re  ■!!  in("  °*ti*  which  would 
be  requited  ;  a  cover  applied  wooild  complete 
the  appunitus. 

The  AMJ'ERE  is  the  unit  of  <  :.rrn4  per 
second,  the  one  thing  which  ha*,  fin  act  uul 
value  in  nature,  which  value  is  not.  however, 
taken  into  account  in  the  system.  The  unit 
value  of  current  is  defined  of  r.<  •  •dty  by 
the  relations  of  Ohm's  formulu— 


E.M.F. 


Cum:  tit- 


Volt 

,  .  ...  "  Atuiirt.. 


10-'C.O.8,or  g 


!<H».G  S 


H=C 

The  njnpeTG  was  formerly  culled  the  f CDCT. 
Its  actual  value  is  not  yet  hm  t  :u.;iied  satis- 
factorily, and  the  difference  of  values  given 
is  considerable.  The  value  ;.<<e)ted  until 
recently  i«  that  employed  by  myself,  which 
makes  the  ampere  u  current  which,  doing 
work  in  electrolysis,  releases  •lJ^>^>ol(!2l, 
gramme  oi  hydrogen  per  second,  or  in 
grain*  ■OttOlOB,  and  the  equivalent  propor- 
tion  :•  any  other  substance.  M.  Mascart 
ha*  k  ,e-.,:ly  given  us  the  vu.i.e 
•tXKKIUHl  i  of  hydrogen,  which  h  .n 
•OOOlfSI. 

A  general  formula  for  cbewicil  work  of  a 
cum  nt  is— 

».?-«-' 

I)  i"  the  i)-,) or  work  effected. 
K  .i  lonrtuut  which  the  units  value  n«  above, 
e  the  electric  equivalent  of  any 
E  the  ekxTtromutiTe  force  iu  vol' 
f 


Knowing  the  number  of  vcTt.s  vv-hieh  can 
hcmeaauml  or  aacertained  by  E  K.  which 
values  an-  then  removed.'  :!.<■  fornrob 
becomes 

D  =  CKar 


>e  added  u  C0;:»'..ir 
ampere  unit  into 


t  for  <  on- 
;;ny  other 


to  WbiCfl  c^n 
version  of  til' 

older  of  weight  desired.  To  uiuke  this  clear 
to  those  unfamiliar  with  formula,  let  us  use 
it  to  answer  the  question.  How  many 
pounds  of  cojijier  can  be  deposited  un  n  mjuare 
foot  in  'J^  hours?  A  safe  cun'Tit  Is  one  of 
1  ampere  to  about  6  square  Lichen,  or  Ita 
aniiier**  jitr  foot.    Then — - 

K  -  assJlSS  grain  = 
■   =       >!-7i>  copper  cqiv.  - 


C  =  26 
t  m  3600  x  24 
tiiuins  to  lb.  1  v 


7000 


-4*1M6S71 

:-f)OI7437 

4't«eol87 

-I  -1.AWJD 


=  o;m>7^i 


I)  lb.  of  enppcr  t  ••>•') 

By  simply  taking  the  locarithjis  of  the 
figtwet  trom  a  tublc  una  atlding  them 
together,  wo  multiply  the  figures  without 
trouble. 

The  tiovLuMi)  is  the  unit  of  "  dynamic 
quantity  "  ;  it  is  not  a  necessity  at  all,  for  it 
is  simply  of  the  value  oi  1  aiu|icre  of 
cmn  nt  ;  that  is,  a  current  i^f  ".0  aiupen-s 
would  transmit  iu  one  second  il>  coulombs 
of  tlectric  quantity ;  the  coulomb  i«,  there- 
fore. C.O.S.  10  and  represents  clicmiuklly 
grains  of  hydrogen  "GOOl or  such  values 
as  have  just  been  described  i  n-  the  amperes. 

The  Jott.'r  or  J»ulad  (name  ;ut  yet  uccepUsl) 
is  the  unit  of  energy.  It  in  the  work  ex- 
pended by  the  amperes  in  1  ohm.,  and 
its  expression  is  J  =  O  v  R,  Tiiis  is  the 
energy  expended,  the  work  dune  in  passing 
the  current  through  the  circuit.  It  is  Hue 
trar  trtiMaiicr,  and  it  is  analogous  to 
mechanical  friction,  and,  like  it.  varies  as 
the  wyitere  ';/'  the  currtui,  as  the  fo. ; inula 
E  ■  C  means  exactly  the  same  thing  for 
any  given  circuit,  only  substituting  a 
measured  current  for  a  measiiied  resistance ; 
this  foiiuula  also  gives  us  the  re»uK  in  what 
.ire  culli  «l  vi  it-uinpcres,  which  are  the  sauut 
thing  i  -  the  Joule.  This  n&Tne  has  been 
reo  atiy  proiiosed  by  Mr.  h;tnicm$.  as  a 
suitable  reeogntrinn  of  Joule,  the  nu-asurer 
0:  th<  srtui  ..-relation  of  work  and  heat ; 
b  .:  it  I .  •   <  i  n  ir.  usxtf  >rycar«(astheJooJad), 
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proposal  by  D.  G.  Fitzgerald  on  the  same 

ground. 

Tho  Jot'LAD  covers  all  forms  of  energy. 
Had  include*  W  work  in  foot-pounds  or  other 
measure?,  and  II  boat  in  calorics,  &c  There- 
foru  it  iif.  .1  .  a  constant  K  to  lie  added  to 
the  formula,  which  would  represent  the  value 
in  (he  desired  terms.     TLu«  the  Joulad 


C.  O.  S  (orgs.)    Iff 

M.  Q.  »..  l.uuO   lC 

Foot-Mmuus    -737 

Calory   24065 

The  watt  i<  sugff. -ted  as  the  unit  of 
power  (similar  to  horse-power)  ;  it  holds 
much  the  svuiu!  relation  to  the  joulad  as  the 
coulomb  do  ■  to  the  ampere.  It  is,  in  fact, 
the  power  to  d  0  a  Joulud  of  work. 


Wife. 

London 
'pHliS  life.: 
-a.  directly, 
flfttiffiatc  of  th 


REVIEWS. 

A<«fu*tnt  <!-  Morgan,  By  his 
piiia  Elizabeth  df.  Mono  ax. 
Longmans. 

De  Morgan  shows  us  the  man 
and  only  indirectly  gives  an 
work  he  did.    De  Morgan's 


connection  with  University  College,  and  his 
separation  from  it.  must  naturally  form  on 
important  portion  of  any  history  of  his  life. 
We  can  do  no  more  hi  re  than  indicate  what 
are  tho  contents  of  the  book,  and  promise 
those  who  will  peruse  it  at  least  something 
that  will  intercut  ilium.  The  letters  alone 
will  do  that.  To  take  a  specimen,  writing 
to  Sir  John  Horsche],  lie  Morgan  says:  "1 
sec  your  drift.  But  that  year  question  set 
rne  ofl'  on  equinoctial  time.  Why,  the  ques- 
tion  is  an  ethnolosricul,  not  an  astronomical 
one.  Whi-u  tlie  Portuguese  and  Spaniards 
Butt  in  the  Philippines — eia  India  the  Portu- 
guese, ria  S.  America  the  Spaniards — they 
Wittered  a  day  in  their  reckoning,  kept  their 
Suadays  on  different  days,  and  cursed  each 
oUicr  as  only  real  Christians  can  curse.  I 
Biuret'  could  leum  how  the  Pojie  settled  it," 
Further  on  in  the  same  letter,  he  says  :  "I 
don't  sec  how  then-  could  be  throe  days 
ooireat  at  once,  unless  some  chaps  had  gone 
round  tho  world,  and  never  made  a 
k  De  Morgan  supplies  a  list 
most  notable  writings,  in- 
cluding his  contributions  to  the  "  Penny 
Cyclopa«dia,"  which,  given  on  her  authority, 
will  bo  valuable. 

The  liemote  Antiquity  of  Man  Hvt  Frown: 
I'ritnrtm!  Man  nt4  a  Savage.  By  B.  C.  Y. 
London :  Elliot  Stock. 
The  anonyuioas  writer  of  this  work  says 
that,  it  is  an  argument  based  on  scientific 
facta,  and  supported  by  scientific  opinions, 
in  which  the  writer  has  endeavoured  to 
prove  that  the  appearance  of  man  on  the 
earth  wa<  not  at  a  remote  age  in  the  past, 
aad  that  primeval  man  was  not 
Further  on  he  tayi  the  fact*  on 
theory  is  based  are  often 
pl.it©.  Thew  wmt.-nees,  which  catch  the  eye 
to  glancing  through  the  preface,  are  not 
encouraging,  for  nit  hough  we  can  under- 
stand that  '•  scientific  opinions"  may  mean 
the  ■Ojrinion*  of  so-called  scientific  men,  we 
can  only  wonder  what  are  "  scientific  facta." 
Tho  assertion,  too.  that  a  theory  is  bused  on 
facta  which  are  often  "  carious,"  a  word 
ayaonymous  with  "rotten,"  but  applied  only 
to  the  bones,  is  also  peculiar.  Still  further 
on  we  find  "  tm»  scientific  facts,"  and  then 
we  begin  to  s  e  the  object  of  tho  writer, 
which  is  appai-ently  not  to  prove  the  truth 
and  hold  it,  but  to  upset  "  scientific  facts  " 
in  order  that  h"  may  support  preconceived 
•pinions.  The  bw>k  is  obviously  the  work 
of  a  special  pleader,  and  as  such  may  b 
useful  to  those  who  wish  to  learn  the  value 
of  "  scientific  fsets." 

KleHro-Motor*.  By  J.  W.  Ukqithakt 
M:iuohe%ter:  W,  T.  Emraott ;  London 
Trubuer. 

is  intended  for  the  use  of  engi 


neers  and  others,  and  offers  them  an  ex 
plamition  in  conveniently  pLiin  terms  of  the 
lending  electrical  and  magnetic  principles 
involved  in  the  transmission  of  electrical 
energy  and  its  subsequent  conversion  into 
motive  power ;  but  in  Lis  preface  the  author 
says  : — "  It  appears  necessary  to  explain 
that  the  construction  of  dynniuo-clectric 
machines  is  only  cursorily  treated,  since  it 
has  already  received  attention  in  works  de- 
voted to  electric  lighting."  The  next  sentence 
leads  the  reader  to  infer  that  the  author  has 
described  the  machines  in  some  previous 
volume,  esjiecially  as  the  frontispiece  is 
partly  occupied  by  the  "  author's  electro- 
motor," which,  however,  is  not  so  fully 
descril>ed  as  "  engineers  and  others," 
especially  the  others,  would  like.  There  is, 
however,  much  useful  information  in  the 
book,  for  instance,  the  '  list  of  insulated 
wires  "  ;  but  that  is  given  more  fully  in  Mr. 
Sprague's  work.  Taken  as  a  whole,  it  is, 
nevertheless,  disatipointing.  for  the  funda- 
mental principles  did  not  require  elucidating, 
whereas  information  of  a  practical  kind  is 
much  desired  by  a  large  number  of  "  en- 
gineers and  others,"  and  in  that  respect  a 
gnat  deal  mort'  might  have  been  said. 

The  Hritith  rVfffw.  By  Sir  Thomas  Brassey. 
London  :  Longmans. 

TnE  third  volume  of  Sir  Thomas  Brasscy's 
work  deals  with  opinions  on  the  shipbuilding 
policy  of  the  navy,  collected  fnmi  a  variety 
of  sources.  Summing-up  the  opinions  on 
heavy  ironclads,  the  author  says  that  they 
have  the  advantage  in  coal  endurance,  in 
armament,  in  capacity  to  carry  large  crews, 
from  wliich  detachments  may  l>e  landed  for 
military  operations  on  shon\  They  also 
take  the  principal  part  in  the  engagements 
which  determine  the  issue  of  a  war ;  but 
they  are  excessively  costly  and  very  unhandy. 
The  value  of  armour  is  generally  acknow- 
ledged, but  it  is  possible  to  carry  it  too  far, 
while  it  is  not  impossible  that  the  chief 
purpose  which  armour  is  intended  to  serve 
may  be  better  attained  by  a  mon'  minute 
internal  subdivision,  especiaUy  as  tor- 
pedoes will  l>e  the  weapons  mostly  used 
aguinst  ironclads.  The  damage  done  to 
the  ships  at  Alexandria  was  so  little 
that  not  much  is  to  be  learned  from  that 
engagement ;  but  the  safest  policy  for  this 
country  is  undoubtedly  to  have  ships  of  aU 
classes,  from  heavy  ironclads  to  fast  un- 
armoured  but  powerfully-armed  cruisers. 
Thus  we  require  floating  citadels  for  coast 
defence,  heavy  ironclads  to  take  the  ocean 
and  fight  inline  of  battle,  and  fast -steaming 
vessels  t"  scour  the  seas,  some  of  which,  at 
least,  must  1m>  capable  of  engaging  a  power- 
ful enemy,  so  far  as  weight  of  guns  is  cou- 
rned,  if  not  in  the  matter  of  defensive 
armour.  Opinions  on  these  subjects  are  very 
vuricd,  to  say  the  least  ;  but  Sir  Thomas 
Brassey  has  gathen-d  together  a  useful 
selection,  from  which  the  student  can  obtain 
tho  arguments  pro  and  con. 

We  have  received  the  first  number  of 
Longmans'  Magazine,  containing  124  pages 
of  readable  matter.  It  commences  with  a 
novel  by  James  Payn,  and  ends  with  a  com- 
plete tale  by  F.  Anstey.  while  amongst  its 
contents  are  a  paper  by  Prof.  Tyndall  on 
"Atoms,  Molecules,  and  Ether  Waves," 
another  by  Prof.  Owen  on  "  Our  Origin  as 
a  Species,  and  the  first  instalment  of  one 
by  I>r.  Freeman  on  '  Some  Points  in 
American  Speech  and  Customs."  That  list 
does  not  exhaust  the  contents  of  a 
which  is  certainly  cheap  at 
An  Euay  on  tiu  Construction  "/  Flute*,  by 
Theobald  BoEHM.  edited  by  W.  S.  Broad- 
wood  (BudaU,  Carte,  and  Co.).  is  the  first 
publication  of  a  treatise  written  by  Boehm 
in  1847  for  Mr.  Kudall.  Mr.  Broad  wood 
says,  "  I  imagine  it  will  be  read  with 
little  pleasure  by  most  flute-players, 
amateur,  giving 


no  little  pleasure  by 
whether  professional  or 
as  it  does,  a  dear  and 
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those  principles  of  acoustics  which  aro  ap- 
plicable to  the  construction  of  all  wind- 
instruments."  Boehm  died  hist  November, 
at  the  age  of  86,  and  ninny  will  thank  Mr. 
Carte  for  giving  Mr.  Broad  wood  the  oppor- 
tunity of  n-scuing  this  history  of  the  inven- 
tion of  tho  Boehm  flute  from  oblivion.  

Elementary  ( 'hrmical  A rilh mttic.  By  SYDNEY 
LrrroN,  M.A.  (Macmillnn),  is  an  endeavour 
to  put  into  concise  and  simple  form,  matter 
which  is  usually  found  only  in  the  manu- 
script notes  of  teachers  of  chemistry.  The 
value  of  numerical  problems  in  teaching  the 
facts  of  chemistry,  has  been  recognised  for 
some  yeam ;  but,  we  believe,  Mr.  Lupton  is 
tho  first  to  publish  a  book  of  problems. 
As  the  "answers"  to  the  1,100  mipj- 
tions  are  supplied,  the  work  will  be 
of  great  use  to  students  unable  to 
obtain  the  BHsistanee  of  a 
A  School  Course  .«'.  ll,at,  by  W. 
M.A.  (Sampson  Low  and  Co.),  is. 
duct  ion  to  the  science  written  to  meet  the 
wants  of  those  who  have  no  knowledge  of 
physios.  —  The  Practical  Steam  Engineer' t 
Guitlr,  by  F.MOKY  F.HWaRDH  (Sampson  Low 
and  Co.),  is  an  American  work  which  may  be 
found  useful  in  this  country  by  those  who 
desire  to  learn  something  of  American  prac- 
tice. Science  in   Sluirt   Chapter*,   by  W. 

MATTrxr  Williams  (Cluitto  and  Windtm). 
is  a  collection  of  papers  on  scientific  subjects 
contributed  by  the  author  to  various  periodi- 
cals or  to  the  Proceedings  of  learned  societies. 
—Practical  Organ  Building,  by  W.  E. 
Dickson  (Crosby  Luekwood  and  Co.),  is  the 
second  edition,  revised  and  enlarged,  of  a 
practical  manual  which  we  noticed  favour- 
ably when  it  originally  appeared.  —The 
lliitcry  of  a  Lump  of  Coat,  from  the  fit'* 
Mtmtti  to'a  Bonnet  ftiMwn.  by  ALEX.  Watt 
(A.  Johnston),  is  sufficiently  criticised  by  its 
title.— — Syuopti*  of  Chemistry,  by  Thus. 
Drinkwater  (Y.  J.  Pentland,  Edinburgh), 
will  be  found  useful  to  "  students  preparing 
for  examination." —  .4  Treatise  out  Marine 
Surveying,  by  the  Rev.  J.  L.  Robixsok,  B.A. 
(Manmillan),  is  intended  for  the  use  of 
younger  naval  officers,  and  is  in  fact  a  text- 
book for  the  instruction  of  pupils.  Tho 
questions  and  exercises  have  been  taken 
mainly  from  the  papers  of  the  Royal  Naval 
College.-— Euclid,  Books  I.,  II..  edited  by 
Ciias.  L.  DoIhisoN,  M.A.  (Macniillan),  is  an 
attempt  to  show  Euclid's  method  stripped 

of  verbiage  and  repetition.  /'articular*  of 

Dry  Dock*,  Ac.,  on  the  Thame*,  compiled  by 
CuA8.  U.  Jordan  (E.  and  F.  N.  Spon).  is  a 
table  giving  particulars  of  the  various  dry- 
docks,  floating-docks,  &c,  on  the  Thames, 
with  a  map  of  that  portion  of  the  river  in 
which  they  arc  situated. 

We  have  also  received  A  IluUty  of  Cattl- 
Mining  in  Great  Britain,  by  RoBERT  L. 
Oalloway  (Macniilhin),  and  Testbunk  of 
Urology,  by  ARCHIBALD  OEIKIE,  LL.D., 
F.R8.  (MacmiUan),  works  which  wiU  be 
noticed  at  length. 
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Mean  Hooil  for  Jinv  other  Station  will  1*  found 
«nj£  390of  Vol.  JiXXIV. 

Th*  usual  sign*  of  HoUr  activity  rcntinw  t>» 
manifest  !lnn]»lv« 

I  n.  r.  will  he  an 

Eclipse  of  the  San 

nil  XotomW  10th;  lmt  i»s  it  will  ho  invisible  in 
this  country,  tho  mart*  mention  of  it  will  Mtfieo 

tUTP. 

The  Moon 

Enters  her  ImA  Quarter  at  Oh.  o7-»m.  nn  tho 
evening  of  November  2nd,  and  in  now  at  lib, 
19-8ra.  p.m.  on  th«  10th.  Shu  will  enter  hor 
Eirst  Quarter  at  Bh.  II  ftm.  a.m.  nn  the  18ih,  un.l 
he  Kull  at  2h.  2-ftm.  in  the  turlv  mnrning  of  Uv 
26th. 


Day  of 

Month 


I 

6 
11 
10 
21 
26 


Moon'*  Af- 

lit  N<H.M. 


S..,i1l,-. 


Dim. 

21 1'-2 
25-2 
0-5 

»:, 

10-ft 
,4-4 


n. 

Il  l  u.m. 
248  ,. 
9ft  ji.m. 
:i:l-0  „ 
52*S  „ 
«n  «  „ 


•  After  midnight  on  the  2">th. 
The  Moon  will  be  in  onnjiinrtion  with  Merrurv 
at  10  a  ■in.  on  the  9th :  with  Mars  at  I  p.m.  on 
the  llth:  with  Venn*  ut  2  p.m.  nn  the  I. ith 

 MA.  »   ■  «  .  I       .. .., 


;  ith 


th. 

nn<l  with 


with  Saturn  at  9  a.m.  on  th 
Jupiter  at  midnight  on  th.'  26th 
Mercury 

Is  a  Morning  Star,  attaining  hi*  greatest  eloniga 
titm  West  (18'  So}  at  I  a.m.  on  tho  Hth.  Hi 

rapidly- in.  r  .•  south  ifet'lination  place*  him 

more  and  more  urifnvourai.ly  for  tho  observer,  arid 
hia  small  angular  diameter   (8    on  tho  1st 
diminishingV.  4-8    by  the  end  of  tho  month 
.■onspires  with  this  lo  impair  hU  interest  us 
leleecnpic  ohjert. 


S.  nth,. 


h.  in. 

10  li  t  n. m. 

10  H*4  ,. 
in  .. 

lu  11  I 

10  50-2 

11  Oil  ., 


13  thus  from  a  is.int  to  tho  N.K. 
i  Yirginis.  Moronry  will  trove]  through  that 
•  onateUatton,  and  across  tho  whole  width  of 
Uhm.  On  tho  20th  ho  will  be  a  little  more- than 
1'  North  of  n  l.ilini-  :  hut  thin  is  the  only  star  of 
nipjr  size  to  whirh  In.  will  ut  all  approaeh  no 
r.uarly. 

Venus 

I*  sn_  Evening  Stir  during  tho  ontiro  month. 
Httt  is  ut  bor  greatest  brilliancy  on  tho  1st  of 
Vovoml«  r,  and,  but  for  her  tremendous  South 
IV«linution,  might  at  ibis  timo  bo  visihlo  to  the 
-.aked  ere  in  daylight.  As  it  is.  sbo  will,  un- 
lortanately.  Is;  immersed  in  tlx.  mists  of  the 
aataan  horizon.  Ilor  nngnbir  diameter  increases 
trum  40-r.  on  November  1st  to  1' 1*1  at  the  end 
of  the  month. 
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Occupations  of  land  noftr  approaches  to)  Fixed  Stars  by  tho  Moon. 


3 

15 


Name  nf 
Star. 


•jr. 

2G 
20 
27 
20 

30 


k  Cincri 

If. A. I  '.  «6.i8 

n.A.r.  lfton 

B.A.C.  I6»I 
v,'  <  IrionU 
Ononis 
71  Ononis 
A*  ( 'ancri 
60  Cnnrri 


6 

6 

SI 

6 
6 


Itfmppear- 

aBC*. 


h.  m. 
1  ol  a.m. 
1  37  p.m. 
1  .'it  a.m. 
til  48  p.m. 
G  i>4  u.m. 
i>  Hi  p.m. 
Hi  29  ., 
4  'il  a.m. 
11  at  p.m. 


Moon's 
l.imb. 


BrbzW 

Dark 

Dright 
s. 

Br%hl 

UtiL'ht 

llriL'h: 
llrifilit 


HE  :  Reappear* 


Mo.  '.V  -f  B'Sift I 

i.i.,.i.. 


to  M  svatu  N.N'.r. 


b. 

m.  i 

>  \ 

:, 

30  u.m 

Dull 

■j  is 

181 

7:1 

*) 

:i  p.m. 

llripht 

::48 

li>l 

i 

' 

..ii  a. at, 

Uaih 

VI7 

m 

4 

MJi 

ill 

7 

10  H.lll. 

Dart 

277 

31.'. 

127 

ss 

7 

::i  p.m. 

lhnk 

23S 

198 

]:••:; 

«:•.'• 

11 

'.8  ., 

Durk 

2.""l 

22; 

M 

.V2  u.m. 

Purk 

VS7 

>1 

41 

12 

Mi  p. :n. 

Lktrk 

m 

lfto 

Souths. 


.  rn. 

24  3  p.m. 
140 

0-4  „ 

42-7  ., 

20(5  „ 

54-2  ., 


Tlie  prtth  indieat^l  in  tho  ulmvo  Kphem.  ris 
1-  gins  whero  th''  .-\:t.  no  w>uthom  |uui  ol  I  Iphiu- 
(hus  is  contormittous  with  Scorpio,  just  ontors 
•Higitlnritui,  and  returns  to  I  iphiu.  hits  apiin.  It 
i«  dosr.rils-d  in  a  isirt  of  tho  sky  very  free  fnnn 
>  isiblo  stars. 

It  irs 

i>  quite  invisiblo. 
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Jupiter's  Sa.tcUite9. 
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Er  Eclipse  ;  Or  Oerultatimi ;  Tr  Transit  nf  Satollito  ;  Sit  Ti;m«it  of  .Shadow  ;  I)  I)i«ippcarftnce 
R  BaMNNMnnci. :  I  Ingress;  E  Kgroas.    The  printing  of  a  ].!tennnionori  in  (Ulitt  HmSSm  tlut 
its  visibility  ii  rendered  doubtful,  either  by  the  I  rightneas  of  the  twilight  or  bv  Jupiter's  proiimit\ 
to  the  horizon. 


Jupiter, 

Although  he  does  not  south  until  the  early  mom- 
'~  r.  is  visible  nil  night  long,  as  he  rises  Iwfotv  7 
p.m.  at  the  beginning  of    November,   and  I 

minute  or  two  oner  5  e'etoek  in  the  aftermsm  ut 
th"  end  of  it.  His  angular  dtuiietor  inrntt«  « 
nun  41*4  on  the  1st  of'  the  month  to  44-2  On 
the  30th.    II..-  is  wvll  plaeed  f-T  lh>-  ols.Tvi.r. 


Saturn 

Comes  int..  .ir.po,ition  to  the  Son  at  3  u.m.  on 
Novomls  r  I  '.lli.  luu  oonsid< rablo  north  declina- 
tion, is  visible  all  night  long,  and  is,  in  fact,  most 
favourably  -itiuit.il  in  every  n«jMit  f1>r  th. 
OhWVW.  IIi«  angular  diameter  unuvin*  lonstaut 
at  I S-J  .lining  the  entire  mouth. 
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tM  'hut  Sit'iiri  wilt  d.n.-il„  ,(  short  retrojra.i, 
path  in  thai  blank  and  buren  j.-giun  in  Taama 

V.  the  "«.uth  aud  west  of  the  pjj  iades. 

UratUB 


of  | MMM,  and  will  be  found,  at  the  end  I  f.  irtinm^prarti  ,1IV  invW!',  U  r  the  Ol  «,rvcr* 
of  tho  month,  tn  the  confines  of  Taurus.  I  purpose. 
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Neptune 

1»  now  in  an  excellent  position  for  observation, 
a*  be  will  l>.  in  opposition  to  the  Sun  at  6  a.m. 
on  thn  IMh,  and  is,  like  Saturn,  visible  all  niKht 


1 
'■• 
II 

16 
21 
26 


RigM 


m. 
28 
2*3 
1-7 
1*2 
OG 
01 


Decimal  ion 
North. 


.South,.. 


I.. 
15 
16 
16 
15 
15 


IS  6 
IC-2 
130 
11  7 

y:> 


h. 

u 

1 1 
11 

l : 


m. 

181  | 
58 '0 
377 
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(Jm  Ephemeras  shows  that  tho  exceedingly 
short  ar?  d  frtt  ribed  by  Neptune  during  November 
lie*  about  41  to  the  South, and  very  slightly  to  the 
West,  di  i  Arietis. 

Shooting  Stars 

Should  K'  watched  for  on  the  night  of  the  0th. 
ItisaJmcint  needle**  to  retell  here  the  story  of 
thai  well-known  shower  of  the  so-called 
•'  1»vhikI.«."  the  meteone  stnara  following  in 
the  tra^k  oi  Tcmpel's  Comet  of  1Si">6.  Suffice 
it  to  say,  that  the  earth  passes  through  this  stream 
l-etwrvn  Ncveaiber  HUi  and  Kith,  and  that  tho 
maximum  display  occurs  on  the  night  of  the  15th. 
We  may  reiterate  a  caution  Ik  fori;  given  in  those 
columns  -that  it  is  useless  for  the  obeerrer  to 
begin  hU  vigil  until  after  midnight,  when  the 
radiant  point  of  the  shower  appmrs  a)»ve  tho 
eastern  horizon.  More  than  one  distinct  shower 
may  U  -  expected  also  about  the  night  of  tlie  27th  ; 
in  fact,  wit,  h  should  bo  kept  on  each  one  from 
the  25th  to  the  2Sth  inclusive. 

Greenwich  Wean  Time  of  Southing  of 
Twelve  of  the  Prlnoipal  Fixed  Stars  on 
the  Niffht  of  November  lat,  1882. 

Souths. 

Mats  h.  m.  a. 

<••  Capri,. >mi  ..  5  27  68*72  p.m. 

"  t'ywni    6  53  47*79  „ 

«  Ophei    C  32    2-69  ,. 

"i  Aquarii       ..       ..       ..7  15  62*31  ,, 

l'ouialhaut    8    7  10*63  „ 

M.rfcab  ..        ..  8  14  54-63  „ 

n  Andromeda-   0  18    9*23  „ 

*ii  CSmiupeie   9  49  37  21  „ 

Polaris   10  32  34*70  ,. 

■  ArioCit    II  16  4*34  „ 

<>  Oiij   12  ll  3010  „ 

i  1  Vinci..  •  12  31  1653  „ 

The  Method  of  .ascertaining  the  (ireenwii-h 
Mean  Time  of  Southing  of  cither  of  the  Stars  in 
the  above  List,  on  any  other  night  in  November, 
as  also  Hat  of  determining  the  Local  Instant  of 
its  Transit  at  any  other  Station,  will  be  found  on 
p.  392  of  Vol.  XXXI V.  Wo  must  reiterate  the 
ca  ition,  however,  that  the  rules  there  given  arc 
not  rigidly  accurate  when  applied  to  Polaris  or 


FANNING -WHEELS  FOE  NAVI- 


h.ld.-.  that  tlui  failure  of  mankind  through  all 
past  agi  f,  in  their  attempts  to  fly,  has  arisen 
from  their  imitation  of  bird-flying  where  the 
birds  sail  upon  natural  winds:  whereas  the 
essence  of  true  flying  consists  in  upholding  one's 
self  in  tho  air  (as  the  bee  doe*)  by  the  wind  of 
one's  own  crmtion.  The  wings  of  all  flying 
creatures,  in  their  specific  gravity,  approach  tho 
specific  gravity  of  the  atmosphere  as  nearly  as 
(Kxssible  ;  the  object  of  their  movement  being  to 
produce  resistance ;  the  amount  of  resistance 
being  in  probation  to  the  inability  of  the  wing 
to  cut  through  the  air.  Imitating  nature,  the 
inventor  constructs  his  fanning -w  hi  el  or  rotary - 
wing  of  materials  having,  for  their  strength,  the 
least  specific  gravity.  This  fanning-wheel  he 
proposes  to  emjdoy  as  a  substitute  for  •*  wind 
engines"  and  "  windmills"-  and  for  all  purposes 
where  wind-power  or  an  air-blast,  or  an  exhaust 
is  needed,  for  ventilation  or  for  supplying  air  to 
lin  < 

The  invention,  as  to  water,  is  Imsed  on  his  dis- 
covory  of  the  true  law  of  propulsion  through  that 
element  —viai.,  tlie  sliding  pressures-  of  inclined  j 
planes  varied  automatically  in  obedience  to  the 
combined  speed  and  momentum  of  the  body  moved 
by  them.  Water  animals  are  created  somewhat 
heavier  than  the  fluid  to  be  able  to  cleave  it 
readily.  Were  they  materially  hiavier  or  lighter 
they  would  need  greater  motive  force  than  they 
possess.  Tl>i?  iiteciijc  gravity  of  water- inhabitants 
has  reference  to  tho  conducting  power  of  the 
water  in  which  they  are  immersed  :  their  motive 
force  issmall,  and  they  need  but little  for  locomotion. 
Whales  though  "warm  blooded"  move  through 
the  water  usually  at  the  rate  of  only  four  to  five 
miles  an  hour;  birds,  on  the  contrary,  move 
through  the  air  at  the  rate  of  from  20  to  40  miles 
an  hour;  and  birds  in  addition  to  their  non- 
conducting clothing  of  feathers  are  immersed  in 


apparatus.  And  inasmuch  ns  water  is  a  fluid 
equally  with  air,  the  apparatus  effects  in  tie- 
water  "as  a  substitute  for  "screw  propellers,"  an 
equal  economy  for  tho  navigation  of  vessels 
through  that  fluid:  the  action  of  the  fanning- 
wheel  in  the  water  being  practically  of  the  same 
character  as  in  the  air.  file  illustration  repre- 
sents in  side  view  the  inventor's  idea  as  it  would 
be  applied  to  a  vessel  for  navigating  the  air. 
Tlie  fanning-wheel  located  at  the  front  of  the 
machine  is  designed  to  produce  flotation,  and  for 
this  reason  is  of  larger  diameter  than  the  four 
smaller  wheels  behind  it,  placed  two  on  each  side 
of  the  body.  These  side  wheel*  an'  designed  to 
revolve  in  opposite  directions,  By  this  arrange- 
ment an  equal  number  of  fans  or  wings  are 
eonstantly  pressing  downward  as  inclined  planes 
against  the  air  upon  each  side  of  the  vessel 
simultaneously  ;  the  more  iwwcrful  wheel  at  the 
front  of  the  machine  furnishing  to  the  smaller 
ones  in  the  rear  an  atmosphere  of  greater  density 
for  them  to  act  in  as  propellers,  than  would  lie 
the  case  but  for  this  diaiiosition  of  the  wheels. 

In  constructing  the  fanning-wheel,  the  frame 
pieces,  in  imitation  of  the  boric*  and  quills  of 
birds'  wings,  am  made  of  hardened  rubber  and 
hollow ;  in  shape  resembling  reeds,  largest  at  the 
butt  and  tapering  to  fine  ends.  These  tapering 
tubes  may  all  spring  from  the  hub,  or  the  largest 
one  of  the  set  may  be  made  to  carry  the  others. 
For  a  membranous  covering  silk  is  preferred,  and 
the  wings  arc  attached  to  the  hub  in  such  wise 
that  upon  the  shaft  revolving  each  wing  surface 
shall  automatically  adapt  itself  to  the  air-pressuro 
created  by  the  revolution  of  the  wheel,  and  thus 
press  against  tho  air  at  an  incline  proportioned 
always  to  the  power  applied  as  affected  by  the 
momentum  of  the  travelling  body  impelled.  The 
hub  to  which  the  wings  are  attached  may  also  be 
made  of  hardened  rubber,  and  may  also  the  hollow 
body.  Tho  patentee  shows  an  electro-motor, 
driving  the  fanning-wheel ;  but  ho  does  not 
describe  it,  nor  by  what  means  motion  is  im- 
parted to  the  small  propelling  wheels. 


MOST  of  those  enthusiasts  who  havo  proposed 
to  navigate  tho  air  depend  upon  msdifiea- 
•  lions  of  the  screw  propeller  to  obtain  motion,  but 
if  we  may  judge  from  a  recent  patent  obtained  in 
this  country  on  behalf  of  Mr.  I'.  Hyatt  of  New 
York,  a  nitating-wing,  capable  of  creating  air  is 
the  one  thing  needful.  As  tho  invention  can  also 
it  sxems  be  used  as  a  suliKtitute  for  wind-engines, 
windmills,  fanblowcrs,  and  even  for  prevent- 
ing vessels  from  sinking,  it  is  obviously  worth 
,  the  cost  of  protecting  it.  According '  to  the 
patentee,  the  invention,  so  tar  as  regards  navi- 
gating the  air,  is  baaed  on  his  discovery  of  tho 
law  in  virtue  of  which  flying  creatures  though 
heavier  than  air,  are  able  to  rise  and  float  in  it ; 
viz.,  the  lifting  and  sup|»rting  power  of  wind  or 
air  in  motion  ,  flotation  K  ing  the  condition  pre- 
cedent to  flight.  The  apparatus  is  a  winged 
whL—  1  or  propeller;  the  wings,  three  or  more  in 
number,  ^'instituting  as  a  whole,  a  rotating  wing 
or  finning- wheel,  the  primary  object  of  which 
is  to  proluce  a  tendency  to  vacuum  by  rapid 
revolution  .  the  wing-surface  for  this  purpose 
bstMg  let  [lively  small,  but,  like  the  wings  of 
tuik  ins.'  '.3  as  dragon  flies,  bevs.  :ind  wasps, 
worked  Hi  a  high  rate  of  sjs-cd.   The  inventor 


air  which  of  itself  is  u  good  non -conductor, 
liees  and  creatures  similarly  constructed  are  able 
to  float  themselves  in  still  air  upon  winds  made 
by  the  rapid  boating  of  their  own  wings ;  but 
birds  in  general,  because  of  their  relatively  great 
weight  in  comparison  to  their  motive  force,  arc 
under  tho  necessity  of  relying  mainly  ujs-u  the 
natural  winds  of  the  firmament ;  the  flotation  of 
heavy  birds  in  still  air  is  obtained  bv  occasional 
vigorous  napping  combined  with  gliding.  The 
gliding  of  a  bird  through  the  air  i*  flotation  pro- 
duced by  tho  weight  of  the  creature  acting  as 
projectile  force;  were  the  air  to  move  under  the 
bird  with  tho  same  velocity,  tlie  bird  might 
stand  still ;  for  the  velocity  of  air  in  motion 
is  equivalent  to  density :  wind  is  therefore  the 
first  necessity  for  aerial  locomotion,  as  it  practi- 
cally increases  tho  density  of  the  atmosphere  and 
makes  the  flotation  of  heavy  bodies  possiblu  in  it. 

The  invention  of  an  apparatus  for  navigating 
the  air  is  therefore  such  an  arrangement  of 
wings  or  fans  as  enables  the  inventor  to  produce 
the  greatest  amount  of  wind  at  the  least  expendi- 
ture of  ]>ower.  Wings  or  fans  made  of  metal  can 
only  be  supposed  to  be  adapted  to  an  atmosphere 
at  least  of  the  practical  density  of  water,  or 
greater :  that  is  to  say,  air  made  practically 
dense  by  reason  of  the  velocity  of  its  movement ; 
consequently  where  this  practical  density  of  the 
atmosphere  is  required  to  be  produces!  by  the 
fanning  action  of  wings,  such  wings,  if  mado  of 
metal,  would  require  to  be  moved  at  a  rate  of 
speed  far  bevond  what  would  be  required  of  wings 
made  of  light  materials  in  imitation  of  nature : 
and  such  increased  rate  of  speed  for  the  metallic 
wings  <*r  fans  means  increase  of  power  and  con- 
sequent cost ;  hence  the  invention  of  the  fanning- 
wheel  as  a  substitute  for  "fan  blowers"  is  the 
substitution  of  an  economical  for  a 


PRACTICAL  NOTES  ON  PLUMBING. 
XL  VIII* 

By  P.  J.  Dayies,  H.M.A.8.P.,  Ac. 
(Ctmtimud  fr«M  pa},  151.) 
Inside  Work— Water  Sup-ply. 

IN  the  remotest  of  ages  of  antiquity,  the  men  in 
the  East  considered  the  construction  of  wetla. 
fountains,  and  cisterns  to  be  one  of  the  greatest 
acts  of  benevolence  they  could  perform  towards 
their  fellow -creatures.  In  fact,  rich  men  con- 
sidered it  a  moral  duty  to  devote  a  Certain  jortion 
of  their  wealth  to  the  digging  of  wells  and  the 
building  of  cisterns  for  the  supply  of  the  thirsty 
traveller. 

Wo  will  now  proceed  to  the  description  and 
illustration  of  some  of  tho  most  ancient  wells, 
many  of  which  date  nearly  three  thousand  years 
before  the  Christian  era.  Wo  may  commence 
with  the  oldest  of  which  wo  have  anv  record — 
namely,  those  dug  by  Abraham,  at  lteerahelm, 
4,458  years  ago.  Of  course,  thousands  of  years 
passed  before,  man  was  equip|>cd  with  the 
necessary  tools  for  digging  such  wells  as  at 
Beorahefja.  The  next  in  point  of  antiquity, 
although  of  miieh  more  importance,  is  Jacob* it 
well,  a  description  of  which  should  interest  all 
connected  with  this  subject,  more  especially  on 
account  of  its  great  antiquity,  it  having  been 
mado  at  least  3,600  years  ago,  and  of  its  wonder- 
fully perfect  state  of  preservation.  This  well  is 
situate.!  at  Sychar,  on  the  road  to  Jerusalem,  and 
is  105ft.  deep,  and  9ft.  in  diameter,  sunk  into  tho 
solid  rock.  Its  standing  depth  of  water  is  about 
15ft.  Next  we  come  to  Joseph's  well  at  Cairo.  It 
is  of  an  oblong  shape,  and  sunk  through  the  solid 
rock,  and  measures  18ft.  by  24ft.  The  depth  of 
the  first  well  is  165ft.  At  this  point  there  is  a 
large  chamber  cut  in  a  lateral  direction.  This  is 
for  the  horses,  mules,  or  asses  to  work  the  lower 
well-buckets.  The  second  well  is  130ft.  bv  Oft. 
Tho  total  depth  of  the  well  from  its  surface  t> 
the  gravel  bottom  is  297ft. 

Many  of  my  junior  readers  may  ask  why  it  is 
•  wells  i 


that  some  wells  are  so  much  deeper  than  others, 
whilst  others  may  ask  for  a  short  account  of  the 
theory  of  springs.  The  latter  question,  when 
answered,  will  fully  explain  the  former.  The 
origin  of  springs  is  as  follows :— Tlie  rain,  snow. 
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4c,  which  fall  on  the  surface  of  the  evirth, 
penetrate  the  ground,  Mini,  gravel,  and  other 
torus  substances,  until  they  mwt  with  some  solid 
substance-  as  rock,  or  some  plastic  substance  as 
clay,  or  other  impervious  materials,  find  if  not 
impounded  or  confined,  the  fluid  will  elide  in 
a  lateral  direttieui  luttil  it  find*  some  kind  of 
pervious    material,    or   wn    opening,  such 


it  travel*  through  the  earth,  often  for  scored 
of  miles,  until  it  find*  a  lower  level.  For  an 
illustration  of  this,  1  will  refer  you  to  Fig.  270. 
At  B,  G,  P,  H,  <  >,  is  the  land  whereupon  the  ruin 
falls.  Suppose  it  to  be  ordinary  meadow -land, 
as  at  A ,  below  which  is  rock .  From  A  to  opposite  G 
it  is  of  convex  shape,  Hen'  n  certain  amount  of  the 
rain-water  will  bo  held,  and  if  a  shaft,  as  at  11,  is 
sunk  to  this  water  level,  we  at  once  come  across 
the  spring,  and  thedeeiier  vou  die  into  this  basin 
of  course  the  more  copious  will  the  supply  be. 

■ 
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mm 


mar  bo  seen  a  shaft  sunk  through 
the  top  of  the  rock  and  a  little  wav  i 
it  is  then  hollowed  out  at  the  bot 


Now  examine  the  shaft  at  H:  this  is  sunk  into  the 
pebbles,  having  no  clay  or  rock  between  it  and 
the  top  of  the  chasm  K .  Here  no  water  can  bo  ob- 
tained, because  it  all  filters,  and  dro|M  into  the 
chasm.  B^-  digging  further  you  would,  in  the 
course  of  time,  meet  with  what  is  not  at  all  un- 
known to  the  well-sinker — '•  the  drop,"  some- 
times to  his  certain  destruction,  and  other  times 
to  his  grmt  joy.  This  was  the  owe  witli  the 
boring  rods  of  M.  Arago,  when  boring  for  the 
celebrated  well  of  Grenellc  in  the  Bans  basin. 
After  boring  for  over  I7JV0  feet,  at  hist  the  boring 
rods  and  tools  made  a  sudden  drop  of  several 
yards,  as  from  the  bottom  of  the  shaft  II  to  the 
bottom  of  the  chasm  K,  Fig.  270.  But  in  the 
ease  of  this  well,  nearly  all  materials  ubuvu  wore 
impervious,  and  the  water  was  im|M>und>d  in  such 
»  manner,  that  on  tapping  it  the  water  ixxw-  to  a 
considerable  height  above  the  surface.  In  Fig. 
270,  at  J  maybe  a  water  channel  or  |««sagc ; 
this  is  frequently  met  with  in  mines,  quarries,  4c. 
Into  this  channel  the  water  drops  or  percolates 
from  above,  and  empties  itself  at  the  nearest 
opening,  such  as  the  side  of  a  bank,  nnd  often 
into  a  chasm.  From  1*  to  O  may  be  seen  the 
cleft  of  the  rock  which  allow*  the  water  from  the 
laudn  A  to  overflow  into  the  chasm  I',  K.  At  I> 
shaft  sunk  through  the  earth  to 
'  into  it,  where 
bottom  or  dark 

spot,  to  form  a  kind  of  reservoir.  This  is  often 
done  where  the  spring  is  constant  but  feeble  in  its 

i^wiil  now  give  you  some  idea  of  our  I»ndon 
Artewian  wells. 

For  this  purpose  refer  to  Fig.  271.  A  repre 
senta  the  surface-  of  the  earth,  B  the  lamdon  clay, 
the  top  of  which  is  according  to  the  district,  E  is 
the  plastic  clay,  F  the  chalk  from  whence  wo  get 
our  best  water.  It  will  be  seen  that  these  strata 
are  of  a  curved  form,  their  ends  coming  up  to 
the  surface,  the  plastic  clay  at  E,  and  the  chalk 
at  St.  Albans  and  KnockholL  The  rain-water 
(alls  upon  the  ends  of  the  chalk  at  Dunstable 
Knockholt,  4c.  4c. ,  and  is  collected  in  the  'wd  of 
the  chalk  at  F,  H.  It  cannot  get  away  by  reason 
of  the  impermeable  strata  of  fire  clay  and 
irault  day,  which  in  this  case  answer  the 
same  purpose  as  the  rock  in  Fig.  270.  The  rain 
water  is  acrumulated  in  the  joints  and  crevices  of 
the  chalk,  and  will  overflow  at  K  on  the  line  S,  T 
which  is  one  of  the  sources  of  the  water  supplied 
by  the  New  Biver  Company.  The  deeper  the 
well,  of  course  the  bi  tter  the  supply.  If  you 
want  a  better  supply  than  your  neighbours,  you 
most  bore  and  sink  deeper.  For  instance,  sup- 
pose the  bottom  of  the  sunk  well  J,  G  to  bo  10 
feet  below  the  water  line  8,  T,  here,  if  not  other 
wise  interfered  with,  you  will  gel  10  fe*t  of  wat«  r. 
But  sapposc  the  well'  V  to  be  sunk  30  feet  deep, 
and  the  pumps  kept  at  work  which  would  keep 
the  water  level  in  well  V  below  the  bottom  of  the 
well  J,  then  J  will  have  to  be  sunk 


especially  in  some  parts  of  the  chalk,  because 
these  do  not  supply  sufficient  for  the  two 
wells :  whiNt  in  other  parts  you  mav  sink  two 
wells  close  together  and  then  get  a  full  supply  of 
water.  I  may  here  remark  that  the  mere  boring 
if  a  hole  into  the  earth  is  not  at  all  times  suffi- 
cient to  ensure  a  good  chalk  water  supply,  for  in 
many  places  vou  may  bore  a  well,  and  have  to 
isisa'through  sand,  shingles,  4c,  which  will  ro- 
■Hiire  s 


kind  of  pipe*  to  keep  tho  hole  clear 


such  Tail :  the  Tails  of  the  remaining  [Swell] 
Keys  are  Notched  away  at  their  upper  corner  so 
as  to  leave  a  Tongue  exactly  resembling  the 
lower  prong  of  the  just  named  Forking,  by 
which  form  of  Notching  the  entire  set  of  thiwc 
Swell-Org.  Squares  will  be  kept  at  one  same 
level.  There  is  no  other  cutting  or  notching  of 
the  Keys  of  this  Manual  than  has  tiecn  now 
stated.  Sec  at  this  point  what  has  been  said 
(at  j,  ante,  1st  parag.)  with  reference  to  the 


r/  a.  &r/ 


from  the  sand,  4c.  In  london  well  digging  work 
is  done  bv  the  well  sinker,  but  in  many  parts  of 
the  country  the  plumber  has  the  management  of 
such  work,  and  the  present  work  being  on  plumb- 
ing, I  think  I  have  said  sufficient  to  enlighten 
the  young  plumber,  and  to  awaken  his  curiosity 
as  to  tho  water  supply,  of  which  of  course  he 
should  have  some  slight  knowledge.  I  shall  now 
proceed  with  my  pump  work. 

[Tv  tx  CWltiHHHl.) 


THE  ORGAN  A  COMPREHENSIVE 
treatise:  ON  ITS  MANUFACTURE. 
PR0CURAL,  AND  LODGMENT  * 

By  Jons  Watson  Wahxam. 
A.«*:Ut,  of  At  ctut' '/  tVfwW»i  UUm. 

UU-  TV0-  H  Treatment—  The  foregoing  Troat- 
ment  is,  as  has  just  been  said,  one 
possessing  groat  advantage*.  It  will,  however, 
at  the  same  time  have  been  seen  that  even  it 
contains  some  few  defects.  The  object  of  the 
present  scheme — of  the  writer's — is  to  remedy 
these,  so  far  as  is  practicable,  and  thus,  while 
retaining  the  Device  of  the  Clear  Coupler,  to 
nt  the  latter  from  being  accompanied  by 


proven 


anything  I  which  at  all  detracts 
anil  so  it  u  hoped  to  provide  a  Model  that  shall 


it-  valu 
It  a 
for 


.a: 


be  as  nearly  as  possible  a 
ordinary-  Organs  of  the  pree 

The  General  Arrangement  of  the  Instrument, 
as  regards  tho  posit  of  its  Wind-chests,  and  of 
their  Pipe-Order  and  l*ull-points,  and  of  other 
similar  matters  involved,  is  assumed  to  bo  exactly 
the  same  as  in  the  preceding  Treatment.  That 
which  hos  been  said  (at  r,  ante,  5th  parag.)  with 
respect  to  there  existing  no  legitimate  way  of 
avoiding  the  Cwnv  of  the  Manual  Actions,  also 
holds  good  in  tho  present  case.  The  Manual 
Sections,  likewise,  are  as  before,— Great,  and 
Su-tll ;  and  their  distance  apart  as  regards  Key 
Levels  preferably  remains  as  the  2  J  inches, 


Tile  (.treat -Organ  Keys  are  to  be  of  any  con- 
venient length,  not  too  short,— «ay  a  trifle  longer 
than  in  the  foregoing  Treatment  (see  here  also  at 
89,  r.  Hit.),  and  are  again  quite  straight  on  Plan  : 
the  upper  comer  of  the  tail  end  of  each  is  notched 
away,  so  as  to  leave  the  actual  tail  quite  thin  on 
Elevation  ;  and  through  such  thin  part  is  pierced 
vertically,  a  Hole  suitable  for  receiving  a  Thread 
Button  Wire  of  the  usual  sire  (see  p,  ante,  4th 
parag.).  Tho  Swcll-Org.  Keys,  instead  of  over- 
hanging those  of  the  (ireat,  are  now  made  not  to 
extend  quite-  so  far  backward  as  do  these  latter, 
the  amount  of  the  difference  being  about  J  an 
inch  :  on  plan,  however,  such  [Swell}  Keys  are 
just  as  before,— viz.,  perfectly  straight,  and  so 
laterally  correspondent  with  tho  Manual  beneath 
them.  'The  Tail  eif  each  of  those  [Swell]  Kej-B 
which  are  connectablo  with  the  Pedals  is  Forked  in 
tile  way  already  described  (at  89,  0)  for  the  recep- 
tion of'the  Action  Square-Nose  which  leads  from 


employment  of  the  Button-Clip  instead  of  the 
Forking :  in  tho  present  case  such  (lips  also 
would  of  course  be  applied  only  to  the  said  Keys 
cunneetable  with  tho  Pedals.  F<  r  the  treatment 
of  the  Keys  of  both  the  Manuals  with  re«pect  to 
the  Contact  and  Regulation  of  the  C<?..pkr  which 
unites  them,  see  the  proper  Head  (next  jmrag. 
but  three). 

The  Great-Organ  Action  commence*,  with  a 
short  Tracker,  formed  entirely  of  Screw-Button 
Wire,  running  perpendicularly,  fre  rn  the  Tail- 
Fiercing  already  described,  to  a  similar  vertical 
Piercing  in  the  fore  end  of  the  proper  (first) 
Backfall.  Each  ono  of  this  set  of  Backfall*  run* 
straight  from  such  Wire  Tracker  to  a  line 
vertically  beneath  the  Great-Organ  Pulls  (us 
before),  and  is  posited  at  such  a  level  that  ill 
fore  Nose  (that  through  which  passe*  the  Wire 
Tracker)  just  rests  on  the  rear  Nose  (see  next 
parag.  but  three)  of  the  lowermcrt  of  the  two 
sets  of  Coupling- Backfall*  which  are  placed 
beneath  tho  Manual, — *uch  placing  being  as- 
sumed to  bo  at  the  ntual  levels.  The  said  Grout- 
Organ  Backfall*  all  receive  the  Half  Semitonal 
Key-tail  side  Skew,  so  as  to  bring  their  rear 
Nose*  directly  under  the  ipaem  between  the 
Swell- Organ  'Tracker*.  (The  whole  of  thi* 
portion  is,  on  Plan,  exaetly  a*  in  the  last  Treat- 
ment :  see  therefore  a*  with  that,  at  r,  ante,  8th. 
parag}.  The  mid  Wire  Tracker  will  have  a 
Stopping  Eye  and  Button  at  its  lower  end ;  at 
about  it*  middle  *  ill  be  a  suitable  Cranking  (see 
z,  ante)  to  permit  it  to  pus*  properly  between  the 
re«r  ends  Of  the  Backfalls  of  Swell-to- Pedale  ; 
and  it*  top  End  will  be  Tapped  with  the  usual 
Button  Thread,  the  upward  extension  of  such 
end  being  always  made  sufficient  for  the  Button 
which  it  receives — and  which  of  course  rests 
upon  tho  thinned  Tail  also  already  described 
(at  an,  ante,  3rd.  parag.} — to  serve  as  a  Regulat- 
ing Button  if  necessary,  and  the  downward  ex- 
tension of  such  Thread  being  always  carried  low 
enough  to  receive  a  second  Button  set  just  under 
(and  clear  of)  the  same  Tail.  The  object  of  this 
under  or  Catek  Button  i*  simply  to  prevent  the 
Wire  from  falling  down  out  through  the  Backfall 
Eye  whenever  the  upper  Button  is  icmoved  for 
the  taking  out  of  the  Key.  It  is  to  be  noted 
that  such  Catch- Button  is  here  desirable  oiMvuya 
the  Wire  Tracker  is  Cranked,  because  this  Crank- 
ing ought  to  be  of  such  form  a*  to  allow  of  un- 
threading such  Tracker  from  the  Backfall,  and 
therefore  tho  former  might  be  quite  capable,  of 
dropping  of  itself  through  the  latter :  of  course 
the  said  Cranking  will  prevent  the  Wire  Tracker 
from  turning  round  during  tho  process  of  Regula- 
tion, and  thus  the  SuU-lIorn  bo  rendered  here 
unnecessary.  On  all  those  last  points  see  fully  in 
Department*  Coci-UMO-Acnox  and  Ki.y -Action. 
It  will  be  found  farther  on  (at  a  u  a,  next,  4th 
parag.)  that  Regulation  at  the  Great-Org.  Key- 
tail  is  novcr,  by  the  writer,  rtnmmt.sUd  in  the 
present  case. 

The  Swell-Organ  Action  commences,  as  it  < 
in  all  tho  six  preceding  Treatments,  with  a  Square 
ving  a  down  extending  portion  or  urm  which 
Tracker  (see  J,  ante,  4tt 
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parag. ).  This  Square  is  of  the  enne  form  as  that 
of  tho  last  gi  von  lhssign  ill  so  far  as  that  the  rt«r 
Arm  id  ubw.-nt  [mx  r.  ante,  «th  parag.  I.  anil  the 
roaaau  for  such  absence  U  niso  the  same, — viz., 
the  taut  of  thu  Coupler  Manual  to  Manual**  Ining 
of  a  kind  which  do*  s  not  rat  ploy  the  assistoneeof 
hui  h  Squat-.- ;  but  the  latter  i*  'now  again  of  thu 
forni  used  in  Troatmenta  No*,  J,  I.  and  4',  in 
Out  il»  N-*m  is.  intctuul  contact  with  theK.y 
Tail,  audi  Tail  boing  Fotkod  where  necessary. 
But  there  arc  now  two  new  modilir.itions  ititru- 
duosd.  Thu  first  of  these  Li  that  it  is  only  the 
Haas  half  of  the  Si  1  of  aforesaid  Square*  which 
hive  th-ir  Noses  fitting  and  entering  into  Key 
Tail-forks  see  here  thi>  description  of  latter.  ;tt 
n  »,  ant,',  ard  pari,'  },  kM*H'  tho  Participation 
of  those  Key,  wiUi  tic  Keys  of  tl..-  tfktt  M  '•»«•!  ■ 
secured  l>y  the  type  of  thu  Coupler  j  uat  mentioned 
(aoo proper diau-nptian  in  next  pa  rag  Imtotn •'.  T!  e 
Kr-oond  modification  ia  that  the  Stickers  of  the 
Coupler  Swell -to-Pod.ilo  are  required  to  be  placed 
at  an  increased  distanvi  hick  Irom  Ihe  c\tn-u.e 
ftllB  Biwll  of  the  No*ra«  of  these  sinte  Sj  nan ■», 
— against  the  under  surface  of  which  No***, 
remember.suoh  Sticker*  do  net;  and  as  a  conse- 
quence of  this,  such  Now-a,  and  therefore  the 
entire  radial  size  of  i  ich  of  too  Squirt*,  i*  com- 
pelled to  lie  extend.-  1  ;ie,  .rdingly  (as*  A,  ante,  3th 
parag.).  Thu  re.isim  tor  such  plm  ina  bo  k ward 
of  thu  Stickers  is  simply  that,  us  the  Tail  of  each 
('rout  Organ  Key  new  .  .irrii*  a  Screwing  Kutton. 
it  iw  dntirablo  tint  thorn  b-  no  portion  of  »u.-h 
Key  existent  over  — no  as  to  hide-  such  llttt t«»ti, 
ami  that  therefore  the  lower  contact  of  the  ilan.- 
to  Uaji  Coupler  U  norenMrily  thrown  a  Utile 
more  forward  towards  the  Playing  pari  of  the 
Key.  and  this  naturally  brings  about  a  corra- 
epooJing  forward  extension  of  the  Swell-Action 
Squmro-Now-.—  in  order  that  tho  Cunt  u-t  of  the 
latter  shall  not  be  in  the  rear  of  the  Mannal-to- 
Mauoal  Contact,  which  would  MUM  ii  risk  of 
faro-lifting  thu  t V>titila*J  Key  (ae»  8>,  /  and  m). 
Note ;  the  downward  extension  of  thu  afonwiid 
Square,  even  ihottirh  pr»h ably  a  trifl<-  ut.- it-r  tlian 
in  cvon  the  earliest  o:  tit  •  Treatmente  iriv.  n  «.v 
J  and  ti .  antci  will  not  interfere  with  uoQfMt* 
Organ  [first]  Backfall,  although  the  latter  (ai  in 
the  prt*-«tding  Scheme)  i«  below  such  S|  tar  •.  the 
reason  bcini;  that  auch  Btekfall  is  now,  inst.  a  1  of 
being  at  altout  the  level  of  the  <  treat  <  >rgan  K<  vs. 
lowuriid  out  of  the  way  of  the  stid  Sputre  iv 
again  the  connecting  isli-trt  Wire  Tracker,  at  .v.:.:- 
naonoemctil  of  pn-r.  dir.^  pire-'raph  . 

At  thu  point  a  bo  glance  at  what  in  stated  at  a 
liUle  on  (at  «  «  t»,  next,  fith  parag.).  with  resja-ct 
to  Uto  possible,  thu  igh  not  ris  ommi  'i  l  l,  um- 
pkiTutuut  hup'  oi  a  Front  •lejgulaling  Button  and 
a  Clip  (just  mentioned  ut  ••.  int.-,  ,itl  j  arag.), 
taatoau  of  thu  aforesaid  Tail  l'oikings. 

Tlie  (taapler  Swell  to  Otvat  also  will  he  eon- 
*trne<ol  exactly  M  in  the  last  given  Tieitmunt 
(«■»)  r,  anto,  10th  parni. ;,  exeoptinc  that  now 
there  are  no  Wedtre-lilix  Us  on  the  Iw-y  <■  the 
(  Jreat-<  »rg. )  Keys,  bat  that  then-  are  such  Block* 
•a  tfco  ttpfier  iti.e  Swall-Ur_'. )  nne«.  set  and 
trotted  in  til'i  projier  way  for  binning  |t»rt  of  the 
Utttitm  method  of  Regulation.  See  here  the  lJe- 
anription  of  this  latter,  tlruady  furniahud  (at  HH. 
u).  It  in  eesontial  that  the  Butbut  itself  Im  set  a* 
far  kaek  as  is  possible, — its  S  rew  passins  through 
thu  Key  at  the  actual  [forej  tiirmtitation  of  thc 
TAail  Kork  or  Notch  .  thuobjeel  of  this  h.  ingthat 
i  Coupling  irapuLst  shiiil  be  given  a:  a  joint  n» 
Jo  a»  possible  in  advawe  of  th"  pafat  of 
Rquare-Noite  eontiet.  —as  has  juat  boen  <  Jpliinod 
in  the  iaat  |«ragr;i[ih  but  one. 

Thn  f  !mtpler  t!r<  "t  t'^  Ped  de  will  hare  been 
arreawiy  partly  und-rst  ,.»d  by  whit  ha*,  b.-n  h ti. t 
on  other  portions  of  the  l>e»i^n  (see  fit  »  ante. 
4th  parag.).  It»  Coupling  Backfall*  an-  the 
lowenti  ant  of  the  two  est*  of  such  Backfalls  that 
are  boueath  the  Manuals,  Tin  rear  end  of  eau-h 
of  these  (iruat-to-Pod.  Backfalls  com.-,  din— .ly 
ntfer,  and  in  sueh  a  way  as  to  carry,  the  fore 
Koso  of  th»  t in -it -Organ  n-gulnr  Biickfall*. 
that'  No*.--*  N-inir  pr. v-tt"a*l  tiom  slipping  side- 
wiso  oft  the  Coupling  B*.ekfnll  K«M  \<\  the  fur- 
niahing  of  eoeh  of  the  lit',:-  with  two  amttU  up- 
ward-projerrting  Hum*  of  Wtii^,  Is-tween  whicl 
Horns  each  (»roat-ltrg.  Birkfill  KdOC  li.-s.  Tin 
bringing  into  and  out  of  Action  of  this  Coupler  i 
by  Ute  rising  and  falling  of  ii^  JSacki.ill  l!  -im. 

Th"  Coupler  Swell  to  Pedajfl  hat.  as  aln-ady  i:n 
plus  I,  its  Baekfalls  and  their  Beam  ular-4  ln-t'w.e: 
th'i  Baekfalls  of  th  <  1-inMt-tu-l  Vlale  and  the  Ket 
of  the  lowomtost  M  anual.    Eaeh  anch  r.Swell-tii- 
Pod.  |  BaeVfull  runs  he  kwanl  lor  sueh  a  distance 
as  not  only  to  extVend  beyond  the  runr  end  of  the 


BaekfuU  of  Great-to-Ped.,  but  to  pass  betwewn 
and  buyond  llie  ttreat-Urg.  Key-U»il  Trackere. 
These  extreme  end*  of  the  Swell-to-Ped.  Back- 
falla  earn,',  each,  a  plain  Wood  Stickur,  which 
thus  run*  up  just  beyond  the  Criwt-l)rg.  Key- 
tail  itself,  and  is  winsl  at  its  foot  into  the  usual 
vertical  piercing  made  in  such  extreme  end,  nod 
at  its  top  into  the  basu  of  tho  Swull  Action 


ttare  Noaealmidy  dtsnTils-J.  Such  Noses  will 
course  have  been  shaped  in  conformity  with 
these  f  spiin  ments  (ace  ante,  fith  jurag.),  and 
the  Wire  Trackers  suitably  Cranked  (see  mm, 
ante,  4th  parag.).  The  Into  and  Out  of  Action 
of  this  Coupler  is,  a*  in  the  hist  named  one,  by 
the  rising  and  falling  of  its  Beam. 


BELTS  * 

(Ceii/uiMtrf  fim  p.  131.) 

TJERMITmetntakea  few  exception*  to  the  state- 
X  meuts  uov<s>ruingl*ltdrivuig  (aaop.W):  l.The 
surface  loft  by  a  broad.  Hat  tool  in  not  so  gtxsl  for 
a^t  t*?lts  a*  one  miub.  by  cross-grinding  with  a 
stone  or  an  i-mery  wlusd,  ao  an  to  give  marks  purallcl 
with  the  sliaft  mstead  of  round  tho  puller  fare, 
2.  Brightly  burnished  pulleys  drive  V-tter  with 
some  bolts  otid  undersome  couditioiis  tbiui  roughened 
ones.  3.  The  driving  power  does  not  vary  a*  the 
ptare  of  the  are  of  contact.  So  far  from  tht*  Iwring 
the  case,  doubling  the  are  of  contact  can  under 
la-  made  to  give  as  much 
iches 


4.  A  belt  two  inches  wide  will 
hardly  ever  drive  twine  as  much  as  two  Iwlts,  each 
out!  inch  wide,  aud'having  the  same  tension  per  inch 
width.  5.  The  table  giving  the  least  diameter  of 
pulley  desirable  for  vitriou*  widths  of  belt,  would  if 
mrreet  for  one  are  of  contact  and  tension,  he  incor- 
rect (or  any  other.  <>.  tin  vertical  belts,  that  ta, 
those  connecting  horizontal  shaft*  one  above  tho 
ether,  the  heavier  thn  belt  thu  less  the  driving 
power,  because  it  sugs  from  the  lower  pulley.  7. 
If  the  driving  pawer  of  a  belt  is  calculated  from  the 
smaller  pulley  alone,  simply  bn-ausc  it  is  the 
smaller,  the  result  will  not  be  correct.  The  arc  of 
contact,  and  the  lineal  contact,  and  many  other 
things,  com"  forcibly  into  play,  aitd  this  ■•■-*] ssaally 
*o  011  elevator  pulleys,  when)  one  shaft  U  nearly 
ilircetly  above  the  other. 

The  writer  of  the  statements  to  which  I  refrrrcd 
is  m>  widely  anil  so  favourably  known  that  I  regret 
to  cnutradict  him,  but  in  this  particular  direction  1 
hare  the  results  of  a  very  wide  js-rsonal  exrs  rience. 
and  the  written  and  oral  expn-jwams  uf  many  others 
tmibraeiug  the  most  varied  and  trying  practice  m 
trausjuiasion  of  power.  The  records  01  many  tests, 
giving  result*  directly  contradictory  to  the  state- 
ment* of  your  eotresjsiudeiit,  have  ls.'cn  jmbiishtsl 
by  me  ttu'ring  the  post  two  yean  in  various  teehni- 
cal  journals  in  this  country  aud  Europe,  nod  most 
of  them  ran  Is?  easily  repeated.  I  also  offer  the 
following  reasons  and  authorities  for  my 
statementa  :  1 .  Leather  belt*  (especially  if  thick 
under  small  pullers)  wrinkle  nnd  ndgo  crosswise  on 
the  uiidur  side  when  going  over  the  puller,  and  these 
crosswise  corrugations  engage  better  with  grindstone 
marks  running  across  the  pulley  face  than 
with  circumferential  lathe  tool  murks.  •>,  A  gum- 
rubber  lielt  with  a  smooth  elastic  surface  lasls  well 
down  to  a  polished  surface,  mid  will  drive  better 
on  that  if  the  pulley  i*  liirn",  than  on  a  rough 
surface.  This  u  not  true  of  leather,  nor  of  canvas 
belts.  3.  Briggs  anil  Towne  quote  the  ilriviug 
power  a*  rarving  in  the  following  proportion  with 
th-  ure  nf  contact  : 

Angle.        lb.  Auglc.  lb. 

90'        32*1  lull'  44-61 

IOT        :M-8tJ  IW  4001 

111)'        37-07  tW  52-52 

120"        30-1S  240'  .Vi-53 

135'       42  06  •.'70*  57-58 

As!il)«=SI00,  and  27"*  =  72.300.  which  numbt-r* 
are  as  1  to  3,  we  would  exjtect,  if  the  grijis  varied 
us  the  siptare  of  the  are  of  lOntaet,  tliat  if  3if  gave 
:r.-*!,  -.TIP  would  give  3-2-s::  •l^2->i-47lb.  whereas 
it  give*  only  57 -.iSlb.  DoubUng  tho  arc  give* 
4l>  <»  .    ,  .  ., 

-.,    >•--•  ly  «tn-..-s 

the  grip,  not  four  times. 

The  iirst  tiiriir* •*  1  hir  my  hand*  on  among  my 
own  text  mesa-da,  art-  of  a  4 in.  4-ply  cotton  beat 
N  an  lSiu.  turiud  cast  pulley,  with  lliulh.  teluion 
=  iilb.  per  inch  of  width.  The  grip  was  Jl  lib.  with 
V'H  ure,  uud  d'JIIb.  witli  Isu1  j  the  ratio  being  aa  1 

t0  304 

-.44  ~  »h°ut  1-0 

The  next  is  a  l'.'in.  4 -ply  rubls'r  belt  on  the  same 
pulley,  with  4001b.  tensnm.  With  OO'iire.  the  grip 
was  '2141b. :  wtth  m\  iMh.  :  the  ratio  being  aa  1 

i|5-al*ut  17 


4.  Two  1  in.  belts  will  bed  more  readily,  especially 
an  a  small  pulley,  and  if  the  belts  are  thick,  than 
oue  2iu,  having  the  saxne  total  tension.  In 
fact,  I  know  where  a  Sin.  belt  has  run  a  machine 
better  than  a  Gin. 

I  find  on  my  reeonla  the  following  memoranda  of 
a  6in.  3-plv  and  a  3in.  3-ply  rubber  belt  on  a  36in. 


I  ia-.lb.  ten. 
I  i 


arc  I  400 
180»|  195,,  „ 
are  t  400  .,  „ 


Na. 

20Glb.  grip 

:: 

721,,  .. 


3in. 
2101b.  grip 
31'i„  ,, 
440,,  „ 

C82„  „ 


The  aliove  figures  are  worth  studying,  a*  tliev 
tell  something  about  tension  as  well  aa  about  belt 
width,  for  if  we  divide  each  of  the  reoulta  with  tho 
Gin.  belt  and  4001b.  tension  by  two,  we  shall  not 
get  as  much  aa  with  the  3in.  belt  and  ltt.ilb.  ttjisicaa, 
(which  is  rather  loss  than  half  of  4001b.).  In  other 
words,  williSsT arc, two  3iu.beltseachwith  1351b  ten- 
sion would  ha  veagripof  4201b.  while  the  tmi.kadonlr 
4051b.  with  4001b.  tension.  With  l*f  arc.  two  3in. 
belts,  each  with  1951b.  tension,  had  a  grip  of  HSOlh.. 
and  thu  fiin.  belt  with  40HJlb.  therein  had  only  72lll>. 
grij>. 

o.  The  driving  power  of  a  lielt  depending  on  so 
many  elements— pulley  diameter,  materia!  anil  rnu- 
dition  and  amount  of  crown,  are  of  epatw  t,  and 
belt  nuit.  rial,  width  and  tliU'kness  aitdteusicn-ouy 
tablo  ttking  intte  uuly  of  belt  width  will  be  of  uo 
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WINTER  PHOTOGRAPHY.' 

T  is  bv  common  consent  admitted,  I  Isdieve.  that 


tAilk»tin- bromide  will  give  aa  line  resulu  as  anv 
proceas  whereby  lantern  elides  are  usually  prodnord. 
I  nertainly  think  it  is  much  superior  to  »  et  collodion 


ba tli  "  "plate*.  With  collodio  -  bromide 
whether  moist  or  dry,  there  ia  none  of  that  building 
up  of  the  shadows  to  which  wet  plates  have  inch  a 
tendency:  for  the  "blacks"  are  not  piled  on  by 
tlte  reduction  of  free  silver  by  mi  irou  developer, 
but  are  formed  by  a  "conversion"  of  the  particles  of 
bromide  of  silrer  already  in  the  film,  to  which 
nothing  is  added.  I  think  it  must,  therefore.  Is- 
evident  tluit  the  image  ia  constitutes!  in  a  much 
more  scientific  manner  than  by  wot  platna.  The 
pictures  are  sharper  and  rris|»  r,  and  even  in  the 
deepest  shadow*  there  is  a  degree  of  detail  which  is 
completely  blocked  up  in  wet  oll'suou  work. 

I  prefer  a  collodio-bromide  euiuUiou  nude  with 
excess  of  silver  and  rt-slraainsl  with  a  mitural  acid. 
lUjddity  is  not  of  such  importance  as  extreme 
cleiiniusa  in  working,  together  with  alus-iK-e  of 
texture  and  tho  facility  to  obtain  any  reasonable 
density.  I  have  expeninentcd  with  a  large  number 
of  formula?  for  collodion  emulsion*,  ami  I 
succeeded  several  time*  in  eomj»>auding  tljera 
to  obtain  most  vigorous  hnag>  s, 
exoeesliiigly  good  colour  when  devclopc«l  with 
alkaline  pyro. .  A  small  piirtontapj  of  a  chloride  iii 
ccillodio-bromidii  cmubuou*  favours  rtchnoes  of 
colour  of  th.i  developed  image.  The  way  I  proceed 
to  make  collodio-bromide  jsisitivcs  by  contact  is 
thus  briefly  described  :-  I  get  the  glows  cut  out  of 
thin  glass  preferably  latent  plate — -tl  x  ^Jj.  1 
clean  them  thoroughly  on  both  sides,  and  finish  one 
side  bv  polishing  with  Krrnch  chalk.  I  then  take 
my  Is'ittle  of  tiltt!real  einulsion  aud  coat  each  plate 
hang  up  to  the  edges  and  comers,  dnuning  off  into 
a  clean  bottle.  1  can  coat  three  or  four  down  such 
plates  in  an  hour,  and  as  fast  as  coaled  1  place  theiu 
to  dry  at  a  temperature  of  htitweon  70  uiui  SU'  in  a 
very  simple  and  inexpensive  arran?emciit  of  tin. 
wherein  they  dn'  off  w  ithout  any  markings  in  a  few 
minutes.  >ext "night  I  go  to  work  and  print  from 
my  negatives.  It  thu  negatives  are  quarter-plate  1 
place  uue  in  oue  of  the  dark  slide*  of  mv  little 
camera,  and  then  lay  oue  of  the  |«repiinsl  ooilodio- 
bromitle  dry  plate*  :i|  x  3J  down  ao  that  film  faces 
film  of  uegative.  Pl  ace  a  soft  ]snl  of  flannel  or  vel- 
vet over  all,  and  close  the  dark  slide.  Then  go  to  a 
gaa  or  ywtufflo  lamp ;  draw  the  shutter  at  (suy)  one 
fixit  fn*m  tif-  liglil.  and  count  as  many  seconds  ai 
you  deem  requisite.  Clots'  the  shutter  ami 
go  and  develop^  Ono  or  two  trials  will 
Boon  indicate  the  i-orns:t  expasure.  If  th»' 
negutiv.-*  are  larger  thin  quarter-phtte  thcu  we 
must  jiluts'  our  3{  x  :i!  prepared  glasses  down  upon 
auch  a  jwrtion  as  shall  best  |dease  us.  and  irutn 
Urge  negative*  it  is  possible  to  get  several  separate 
news. 

Now,  for  reducing  the  sixe  of  (say)  half- plate 
negatives  down  to  3J  x  3J  isisitives:  I  fall  lmcl 
upon  my  little  eanuiru,  uud  I  almost  invariably 
employ  "the  emulsion  wbil-t  moist,  because  the 
trouble  of  drying  and  re-moisteinug  is  thereby 
save.l ;  and.  11*  the  light  in  tie-  .atcera  is  very  lut-tli 
reduced  as  coin|iareil  with  ••ontaet  printing,  an.l 


moist  thau  when  dry.  I  think  It  will  be  f-mnd  oasi, 
to  work  with  the  phites  moist. 

There  is  now  another  tlel.I  open  to  the  photo- 
grapher, thanks  to  gehitiue I'hutomicrographs  or 

•  Extw<-t.--l  fnim  an  srli  le  b>-  a  '•  Countre  l*ntenii*t  " 
in  Us  IrilMi  J  j*r»*l»j  fltilejw/ej. 
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micro  photograph*  (I  never  know  which  is  the  correct 
terra)  are  now  quite  easily  produced  at  night  by 
artificial  light,  with  do  more  ektborst*  aimaruttts 
thiui  the  average  amateur  photographer  and  micro- 
sonpist  possesses.  By  employing  nil  ordinary  single 
microscope,  with  (sny)  a  one- third  of  an  inch  power, 
we  can  with  any  of  the  recognised  make*  nf  com  - 
mercial  gelatine  platen  produced  negatives  of  opaque 
objects  dlomnintod  from  aSovo  by  the 
light  from  a  common  paraffin  lamp.  Of  coarse 
'he  exposure  will  vary  acconling  to  the 
object,  the  light,  the  plates,  and  the  tocos  of  the 
"  power  "  employed.  From  two  to  three  minutes 
will  usually  suffice.  Whilst  transparent  objects  are 
comparatively  easy,  opaque  object)  present  mud 
greater  difficulties  than  might  he  supposed ;  bat 
fuel)  is  the  sensitiveness  of  gelatine  plates  that,  if 
doe  care  be  given  to  the  proper  illumination,  success 
is  certain,  what  a  power  is  thus  placed  in  the 
bauds  of  the  photographer — even  t lie  amateur  ' 

From  my  own  experience  a  wortl  of  caution  may 
prove  invaluable.  In  foUowtngmicro- phot  ogni phy 
nothing  conduce*  so  much  to  sharpness  and  bold 
definition  as  care  to  «•«  that  the  whole  appan  it  UN  in 
pbfr4  on  a  stone  or  brick  floor.  Wherea*  th*» 
r  of  a  wT>odtm  floor  U  fatal  to  Kharpneu,  this 

*  on  terra  jirttto. 


THE  EARTH  A  GEEAT  MAGNET. 

TUT.  tirrt  lecture  of  the  session  was  delivered  on 
Tuesday  evening  at  the  Birmingham  Midland 
Institute,  by  Professor  Sitvanus  P.  Thompson, 
B.A..  D.Sc.,  on  'The  Earth  a  great  Magnet.'1 
The  lecturer  commenced  by  tracing  the  properties 
of  the  loadstone  as  for  as  they  ware  known,  anil  bv 
the  means  of  diagrams  and  experiments  showed  thu 
rxistenmj  of  magnetic  induution— i.e.,  that  a  piece 
<  r  iron  in  contact  with  a  magnet  became  itself  a 
temporary  magnet.  This  fact  was  known  to  Lucre- 
tius, yet  it  remained  for  Athanasjns  Kircher,  oarly 
fa  the  17th  century,  to  discover  that  this  induction 
<hd  not  demand  contact,  bot  that  it  could  lie 
exerted  through  substances  such  as  glass,  which 
were  themselves  incapable  of  magnetism.  Speak- 
ing of  the  ■'  dip  "  of  the  magnet  and  its  variation 
over  the  earth's  aurtace,  be  said  that  when  there 
was  an  aurora  borcuLs,  all  the  magnetic  needles 
were  agitated,  turning  first  one  way  and  then 
another,  and  this  was  a  very  mysterious  and  im- 
portant fact,  if  thu  mutter  was  investigated  it 
would  be  found  that  every  eleven  years  we  had  the 
aurora  bureaus,  magnetic  Storms,  and  sun-spots ; 
and.  as  some  people  asserted.  Indian  famines  and 
commercial  crises  followed  these  periods.  In  lsdtl 
and  18*7  this  occurred,  find  if  he  was  not  much 
mistaken,  we  should  in  1H.1S  have  magnetic  storms, 
sun-spots,  an  aurora  boruilis,  ami  possibly  on 
Indian  fararrat,  and  «  depression  in  trade :  and,  to 
crown  ail.  he  should  not  be  surprised  if  we  had 
another  Conservative  Ooverumeut.  Tho  lecturer, 
in  offering  a  theory  to  account  for  thu  mag- 
netism of  the  earth,  said  it  had  been  shown 
by  Faraday  that  a  magnet  revolving  inside  a  coil 
or  more  ring  of  wire  induced  a  current  in  the  wire. 
He  (Professor  Thompson)  assuniLd  that  thu  con- 
verse of  this  would  bold,  and  that  the  magnetism 
of  the  earth  would  be  sufficiently  accounted  for  if 
It  could  be  shown  tliat  there  were  currents  of  elec- 
tricity circiiluting  round  it.  An  examination  of  a 
physical  map  of  the  world  showed  tbut  the  lines  of 
•sua]  temperature  ore  very  nearly  coincident  with 
the  lines  of  equal  magnetic  force,  and,  in  particular, 
that  tin!  greatest  a  ilil  is  pnibably  to  be  found,  not  at 
the  North  Polo  of  the  earth,  hul  Udweeu  it  and  tho 
magnetic  North  Pole.  Grunting  this,  the  convection 
■ur rente  in  the  atmosphere  caused  by  Uie  sun's  heat 
would  flow  up  from  the  earth  at  the  magnetic 
tnuntor.  and  iw**  northwards  and  southwards  tn 
uV  neighbourhood  of  the  magnetic  poles,  where 
they  would  sink  to  tho  earth.  But  ut  tho  magnetic 
equator  their  rising  would  be  accompanied  with 
"aporatiou  of  the  moisture  coutaiued  in  them,  an  i 

doosd  clertrrticatiou.  Tho  moisture  risiug^at^tho 
equator  would  journey  towards  the  poles  in  an 
ekctrmud  condition,  and  assuming  that  electricity 
thus  conveyed  was  equivalent  to  a  current  of  elec- 
tricity, all  that  was  n^uin^I  was  tlmt  there  should 
tH  the  requisite  relative  rotation  of  thu  current 
round  the  earth.  The  source  of  this  rotation  was 
tn  be  found  in  tho  Atmospheric  tides,  due,  like  tho 
tales  of  the  ocean,  to  tlic  attraction  of  the  moon. 
These  tides  would  givu  tie?  currents  of  air  tho  ra- 
■  rotation  sufficient  to  produce  and  to  maintain 
i  of  the  earth. 


CHIMNEYS. 

outside  wall  are  more  liable 
to  smoke  than  those  limit  in  an  inside  wall, 
the  hack  of  a  chimney  so  built  should  not  be 
14in.  tliick.     All  chimneys  should  be 
8  or  7ft.  above  the  ridge  of  roof.  Short 


the  fire-place  should  be  kept  low.  Chimneys  some- 
times smoke  in  consequence  of  a  descending  current 
existing  or  bring  produced  in  the  chimney.  If  the 
fire-place  is  too  open,  contract  the  size  of  the  fire- 
place, or  use  a  contracted  grate.  If  the  chimney  is 
very  short,  use  a  contracted  grate  with  a  blower  ; 
reduce  the  height  of  thu  fire-place  and  the  size 
of  the  chimney ;  lengthen  tho  chimney  ;  reduce 
the  opening  into  the  chimney  at  top  and  bottom. 
Some  chimneys  smoke  in  coiisequeuee  of  a  descent 
of  wind.  If  the  top  of  a  chimney  is  below  a 
pitched  roof,  heighten  the  flue  that' its  top  may 
iw  alwve  the  source  of  obstruction.  If  the  top  of 
a  chimney  is  situated  near  to  a  tower,  or  a  similar 
source  of  obstruction  to  the  wind,  use  a  simple 
protection  to  cover  the  top  ef  flue. 


TURNING  TAPERS.* 

IN  turning  tapers  it  is  essential  that  the  tool  point 
be  set  to  the  exact  height  of  the  work  axis  ;  or. 
in  other  words,  level  with  the  line  of  centre.  If  this 
is  not  the  case  the  taper  will  have  a  curved  outline 
along  it*  length.  Furthermore,  it  may  be  shown 
that  if  a  straight  taper  be  turned  and  the  tool  be 
afterwards  either  raised  or  lowered,  the  degro©  of 
taper  will  lie  diminished,  as  well  as  the  length  being 
turned  to  a  curve. 

Figs.  1  and  '2  demonstrate  that  the  degree  of  taper 
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Top  View  of  a  Piece  of  Work  in  a  Lathe,  the  Tail- 
Stock  Set  Over  to  Turn  a  Toper. 

will  be  changed  by  any  alteration  in  the  height  of 
the  tool.  In  Fig.  I,  A  represents  the  line  of  centres 
of  the  spindle  of  a  Lithe,  or.  in  other  words,  the  axis 
of  the  work  W,  when  tin*  lathe  is  set  to  turn  parallel. 
C  represents  the  uxis  of  the  work  or  cone  when  the 
Lithe  tad-stock  is  set  over  to  turn  the  taper  or  cone ; 
hence  the  length  of  the  line  C  B  represents  the 
amuiiut  the  tail-stock  is  set  over.  In  Fig.  '1  the 
cone  is  supposed  to  stand  level,  as  it  will  do  in  the 
end  view,  because  the  lathe  centres  remain  at  on 
equal  height  from  tin?  lathe  bed  or  V's,  notwith- 
standing that  the  tail-stock  is  set  over.  The  tool 
therefore  travels  at  the  same  height  throughout  its 
whole  length  of  feed  ;  hence,  if  it  is  set.  as  lit  T. 
level  with  the  line  of  centre*,  its  line  of  feed  while 
travellingf  rom  end  to  end  of  the  cone  is  shown  by  the 
line  A  B.  The  length  of  the  line  A  B  is  equal  tn  the 
length  of  the  line  C  B,  Fig.  1.  H  enee  tin*  line  A  B 
represents  two  things  :  First,  the  line  of  motion  of 
the  point  of  tool  T  n«  it  feeds  along  the  cone  ;  nnd. 
second,  the  amount  the'  work  axis  is  out  of  juirnllcl 
with  the  axis  A  (Fig.  I)  of  the  spindle.  Now.  sup- 
pose that  the  tool  be  lowered  to  tho  position  shown 
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End  View. 


nt  I ;  its  line  of  motion,  as  it  feeds,  will  lie  the  line 
C  I),  which  is  equal  ill  length  to  the  line  A  B.  It  is 
obvious,  therefore,  that  though  the  tool  lie  set  to  the 
diameter  of  the  small  end.  it  will  turn  at  tho  Lirgc 
end.  as  represented  by  the  dotted  circle  H.  The 
result  is  precisely  the  wime  if  the  taper  is  turned  by 
a  taper-turning  attachment,  go  that  tho  tail-stock 
does  not  require  to  lie  set  out.  of  hue. 
The  demonstration  is  more  simple  when  lnitde 

just  mentioned.    The  hue  A  B  represents  the  line  of 


•Br  Jo 


tool-feed  along  the  work,  and  ira  hn-^th  irpteocam 
the  amount  the  attachment  causes  the  tool  to  e 
from  the  work  axis.    Now,  this  amount,  i 
upon  the  set-over  of  the  attachment,  wis! 

governed  by  tho  degree  of  that  set-over;  and  is, 
therefore,  with  any  given  degree  the  same,  what- 
ever the  length  of  the  tool  may  be.  All  that  is 
required,  then,  to  find  the  result  of  p! icing  tho  tool 
in  any  particular  position,  as  at  I  in  the  end  view,  is 
to  draw  from  the  tool  poiuta  lino  parallel  to  A  H  and 
equal  in  length  to  it,  as  C  D.  Tho  two  ends  of  that 
line  will  represent  in  tlicir  distances  from  tins 
axis  the  radius  the  work  will  be  turned  to  at  i 
end  with  the  tool  in  that  position.  Thus,  at  one 
end  of  tho  line  C  1)  is  the  circle  K,  n  presenting  tho 
diameter  the  tool  I  would  turn  the  c  ue  at  the  small 
end,  while  at  the  other  end  the  dotted  circle  II  gives 
the  diameter  at  the  largo  end  that  the  toe  1  would 
turn  to  When  nt  the  end  of  its  traverse.  But  if  the 
tool  be  placed  atAB.it  will  turn  the  samediamatrrK 
at  the  small  end,  and  thu  diameter  of  the  circle  V  at 
the  large  end. 

We  nave  here  taken  account  of  the  diameters  at 
the  ends  only  of  the  work,  without  reference  to  the 
result  given  ut  any  intermediate  point  along  the 
cone  surface  ;  hut  this  we  may  now  proceed  to  da, 
in  order  to  prove  that  a  curved,  instead  of  a  straight, 
taper  is  produced  if  the  fool  bo  placed  cifhtr  above 
or  below  the  line  of  lathe  centres.  In  Pur.  3, 
I),  E,  F,  C  represent  the  sides  or  outline  of  a  straight 
taper,  whoso  diameter  ut  tho  ends  is  represents!  in 
the  end  view  by  the  circles.  Now,  a  line  from  A  to 
B  will  represent  the  axis  of  the  work,  and  also  the 
line  of  tool  point  motion  or  traverse,  if  that  point  is 
set  level  with  the  axis.  The  hue  I  K  in  the  end 
view  cnrrosiiouds  to  the  line  A  B  in  the  stint  view, 
in  --o  far  that  it  represents  tin-  line  of  to.d  traverse 
when  the  tool  point  is  set  level  with  tho  Bno  of 
centres.  Now.  suppose  fhe  tool  point  to  bo  raised 
to  stand  at  H,  instead  of  at  I  K,  mid  its  line  of  fivd 
traverse  be  along  the  line  tl  II.  who*?  kngth  is 
equal  to  that  of  f  K.  If  we  .Uvide  the  length  of 
(1  H  into  six  equal  divisions,  as  mark"!  from  I  b>«, 
and  also  divide  the  length  of  the  cone  in  the  sale 
view  into  six  equal  divisions  fa  to  0,  we  shall  have 
the  length  of  line  O  H  in  the  tirrt  division  in  the 
end  view  ;  that  is.  the  length  from  H  to  1,  repre- 
senting the  nne  amount  of  tool  traverse  as  from  the 
end  B  of  the  cono  to  tho  linu  «  in  the  side,  view. 
Now,  suppose  the  tool  Point  has  arrived  at  I.  Tho 
iliamcUr  of  work  it  will  turn  when  in  that  position 
is  evidently  given  bv  the  are  or  half-circle  A,  which 
meets  the  point  1  on  (i  H.  To  mark  that  diameter 
on  the  side  view,  all  that  is  lequirod  is  to  draw  a 
line,  as  h  p,  just  touching  the  ton  of  A  ;  a  porpen- 
dicuLir  dropped  from  it  cutting  the  line  A,  give*  the 
radius  of  work  truiu.ii  ires]  from  the  end  viow  to 
the  i«i.lc  view.  When  tho  tool  point  has  arrived  at 
2  on  U  H  in  the  end  view,  its  pissition  will  lie  si  town 
in  the  side  view  at  the  hue  b,  and  the  diameter  of 
work  it  will  turn  is  shown  in  the  t  ml  view  by  the 
half-circle  k.  To  transfer  this  diameter  to  tho  side 
view  we  ilraw  the  line  .t  y,  and  where  it  cuts  I 
line  h  in  the  side  view  is  the  radius  of  thu  i 
diameter  when  tho  tool  is  at  the  ]>ouit  4  in  the  side 
view.  Continuing  this  jnoeees,  wo  mark  half-circles, 
a*  /.  in.  m,  b,  and  the  lines  Ir,  fflis,  >it.  r,u,  by  means 
of  which  we  find  in  the  side  view  the  work  radius 
when  the  tool  has  arrived  ut  c,  </,  r,  and  /,  respec- 
tively. All  that  remains  to  he  done  is  to  draw  on 
the  slide  view  a  line,  us  fi  K,  that  skill  purs  through 
the  points.  This  line  n  E  will  represent  tho  outline 
of  the  work  turned  by  tie  tool  when  its  height  is 
tliut  denoted  by  U.  Now,  the  line  m  E  is  shown  t« 
be  a  curve,  hence  it  is  proved  that  with  tho  tool  at 
the  height  H  a  curved,  and  not  a  straight,  taper  will 
be  turned. 

It  may  now  be  proved  that  if  the  tool  imint  ie 
placed  level  with  the  line  of  centres,  a  straight  t.iper 
will  l»»  turned.  Thus  its  line  of  traverse,  will  bo 
denoted  by  A  B  in  the  sid-  view  and  the  line  I  K  in 
the  end  view ;  hence  we  may  ilivido  1  K  into 
six  equal  divisions  and  A  U  into  nix  equal 
divisions  (as  «,  A,  r,  &i.).  From  tho  |siinta  of 
divisions  I  K,  we  niuy  draw  luilf-circlcs  as  before, 
and  from  these  luilf-ciicles  horizontal  liars,  ami 
where  the  lines  meet,  tho  lines  of  division  in  tho  side 
view  will  Iw  points  in  the  outline  of  tho  work,  as 
before.  Through  thes-  points  we  draw  a  linn,  on 
lief  ore.  and  this  line  C  F  being  straight,  it  is  proven 
that  with  the  tool  point  level  with  tho  work  .ixis,  it 
will  turn  a  straight  ta|«-r.  .  " 

It  may  now  tie  shown  that  it  is  ptanibia  to  turn  a 
lieec  of  work  to  a  curve  of  equal  curvature  on 


Suppose, 

uUing  tool  stands  on  top  of 


length. 


side  of  the  middle  of  the  work 
for  example,  that  tl: 

the  work,  as  in  the.  mi  view  in  Fig.  i,  and  that 
while  the  tool  is  feeding  ;i!nng  the  work  it  also  has 
a  certain  amount  «f  moti'-n  in  u  direction  at  right 
angles  to  the  work  axis,  so  that  its  line  of  motion  is 
denoted  by  the  line  II  B  in  the  top  view.  Tho  out- 
line of  the  work  turned  will  be  a  curve,  as  is  shown 
in  Fig.  .').  in  which  the  line  of  tool  tnivcrsu  is  tho 
line  C  1).  Now,  the  amount  of  tool  motion  that 
occurs  during  this  traverse  in  a  direction  at  right 
angles  to  tho  work  axis  is  repruscuted  by  tho  lino 
F  E.  because  the  upper  cud  is  opposite  to  tho  upper 
cud  of  C  T>,  while  tin;  lower  end  is  opposite  the  lowsr 
end  of  C  V.    We  may  then  diyuk  one- half  of  tho 
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!i  ngth  of  F  E  into  the  divisions  marked  from  I  to 
Now,  an  M  have  taken  half  the  length  of  F  E.  wo 
most  aim  lake  half  the  length  of  the  work  and 
divide  it  into  aj  equal  divisions,  markod  fi"m  A  to 


the  leugth  of  lino  running  from  1  to  tin-  work  I 
centre.     Take  this  length,  and  from  a  in  the  work 
axis  art  it  off  on  the  line  <i  A,  and  make  tho  length 
equal  the  height  of  1  S.    In  like  manner,  when  the 


3  8,  the  length  of  if  I  equal  4  8,  ami  so  on.  All  that 
remain*  then  is  to  ilruw  a  line,  o  n,  that  shall  meet 
t':i.  t  |  -  •  I  "tie i:n.«.  TliL-,  hue  will  "how  tie' 
curve  to  which  that  half  of  the  work  length  will  be 
turned  to.  The  other  half  of  the  wnrk  length  will 
obviously  lie  turned  to  the  same  curvature. 

It  ia  obvious  that  the  cnrTatoro  of  tho  work  out- 
line will  bo  determined  by  the  proportion  e Tilting 
lietween  the  length  of  the  work  and  the  amount  of 
tool  motion  in  a  direction  at  right  angle*  to  the 
work  axis ;  or,  in  other  words,  between  the  length 
of  the  work  and  that  of  the  line  F  E.  It  is  evident, 
also,  that  with  a  given  amount  of  tool  motion  scros* 
the  work,  the  curvature  of  outline  turned  will  be 
less  in  proportion  an  the  work  length  is  greater. 
Now.  supjxaw  that  the  smaller  and  larger  diameter 
of  the  work,  together  with  its  length,  an  given, 
anil  it  is  required  to  find  how  much  curvature  the 
t<-4  must  h  ive.  We  may  tiud  this  and  work  out 
the  curve  it  will  rut  by  the  construction  shown  in 
Fig.  6.  in  which  the  circle  K  is  the  smallest  and  the 
circle  P  the  largest  diameter.  The  line  m  C  is 
drawn  to  just  touch  the  perimeter  of  K.  and  this  at 
once  give*  the  amount  ot  cross-motion  for  the  tool. 
Hence,  we  may  draw  the  lines  O  B,  and  from  their 
extremities  draw  the  line  II  y,  representing  the  path 
of  traverse  of  the  tool  point.  W  e  may  then  obtain 
the  full  curve  on  one  side  of  tho  work  by  dividing 
one-half  the  length  of  m  C  into  six  equal  division*, 
and  proceeding  as  before.  except  that  we  add  the 
line-  ..<  'li-.i-i  ii  in  th"  v  '"ini  half.  It  will  he 
observed  that  the  centre  of  the  curve  is  at  the  point 
where  the  t'w.1  ]«.:lit  i  r  the  axis  of  the  work; 
hence,  by  giving  to  the  tool  mora  traverse  oo  one 
side  tliaii  on  the  other  of  tho  work  axis,  the  location 
of  the  smallest  point  of  work  diameter  may  be 
made  to  fall  on  one  side  of  the  middle  of  the  work 



HOUSEHOLD  HINTS. 


Nail-Stains  in  Oak.  Nail-stains  may  be  re- 
moved from  ouk  by  diaolviug  half-pint  of  oxalic 
acid  in  a  quart  of  boiling  water,  and  scrub  the  wood 
with  it. 

Tar  Stains    A  moving  stains  of  tar  from  the 

hanils  is  readily  accomplished  by  rubbing  with  the 
outside  of  fresh  orange  or  lemon-peel. 

Cleaning  Mirrors. — Clean  vour  mirrors  with 
soft  paper,  instead  of  cloth.  Tnix  advice  is  not 
new,  and  yet  cloth  is  constantly  used,  with  its 
usual  aceompanii-nt  of  lint  mid  trouble. 

Wooden  Floors.-  The  following  will  be  found 
useful  in  cleaning  and  restoring  colour  to  wooden 
floors One  part  calcinated  soda  allowed  to  stand 
three  quarters  of  an  hour  in  one  |ssrt  slack  lime, 
then  add  fifteen  parts  water,  and  bod.  Spread  the 
solution,  thus  obtained,  upon  the  Boor  with  a  rag, 
uml  after  drying,  ruh  with  hard  brush  and  fine 
sand  and  water.  A  solution  of  one  part  concentrated 
sulphuric  acid  and  eight  parts  water  will  enliven 
the  wood  after  above  abdication.  When  dry,  wash 
and  W  ax  the  floor. 

Sir  Garnet  Wolaeley's  Irish  Stew.— In  the 

"  Soldier's  Pocket -Hook."  by  Sir  Garnet  WoUolejr. 
the  following  recipe  is  given  for  an  Irish  stew : — 
Itijlb.  meat,  ltilb.  |K>tatoes,  41b.  onions,  Goa.  salt, 
lox.  pepper,  lib.  flour.  Cut  away  the  moat  from 
the  bone,  ami  then  into  pieces  of  lib.  each,  tho  loin 
and  ueck  of  mutton  into  chops,  disjoint  the  shoulder, 
and  cut  the  blade-bone  into  four  pieces  (if  leg,  cut 
into  slices)  Jin.  thick,  rub  them  with  the  salt, 
pepiier,  and  flour,  and  place  the  mi^at  in  the  boiler, 
with  some  fat,  brown  it  on  both  sides,  then  add  the 
onions  whole,  and  then  the  potatoes,  and  enough 
water  to  cover  the  potatoes,  stew  gently  for  two 
hours,  keep  the  fire  down,  ami  well  covered  during 
the  cooling. 


A  i'AVi.t:  on  the  "  Extraction  of  Selenium  from  a 
Waste  Product  of  tho  Alkali  Manufacture,"  by  P. 
Kieuleu,  lias  appeared  in  the  "  Chcm.  Cent.  Blatt." 
According  to  the  Journal  of  the  Society  of  Chemical 
Industry,  the  author  hud*  that  the  deposit  which 
occurs  !n  the  muriatic  arid  condensers  of  alkali 
works  contains  a  large  quantity  of  selenium,  derived 
from  the  pyrites  used  in  making  tho  sulphuric  acid. 
In  a  Glover  acid  of  I'G  specific  gravity,  he  found 
2eJ'.'ungTm.  selenium  per  litre,  and  in  a  second 
sample  of  specific  gravity  P53,  34-2mgrm.  It 
distils  with  the  first  portions  of  muriatic  acid.  A 
sample  of  the  l  itter  of  specific  gravity  1  "16  yielded 
2-'imgnn.  per  litre.  The  percentage  of  selenium 
in  the  deposit  varies  between  41  and  45.  The 
following  process  of  extraction  i«  nuimmi-uiW. 
The  substance  is  suspended  in  water  and  tieafcsd 
with  a  stream  of  chlorine.  Selenium  tetrachloride 
is  formed  and  decomposed  bv  the  water  into 
seleniou*  acid,  a  portion  of  which  is  oxidised  to 
selenic  acid.  The  liquid  is  filtered  and  boiled  with 
excess  of  hydrochloric  acid.  Gn  addition  of  acid 
sodium  sulphite,  the  selenium  is  precipitated  in  the 
form  of  deep  red  flocks,  which  are  aggregated  on 

J. i--;:.-  -t.  .nil.  iuI.j  -•.piiligy   l:i:i—  »   "I   II   -t.'el  gTCV 

colour,  which  are  then  dried  and  fused. 
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Side  an  1  EqJ  View  of  a  Straight  Taper,  showing  the  Effect  of  Different  Positions  for  the  Tool. 
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T 

Top  and  End  Yiow.of  Work,  introduced  to  Show  that  Equal  Curvature  can  be 

the  Middle  of  the  Work. 


Produced  Each  Side  of 


Shape  of  Work  Produced  under  Conditions  shown  in  preceding  Cut. 


I    k  i  h  a/f  r  <l  i    h  a 


allowing  Application  of  tho  Some  Principle. 


f.  Now,  suppose  the  tool  point  to  stand  in  the  line 
K  S  in  the  end  view,  its  position  in  the  top  view  will 
be  at  C.  When  it  is  at  1  on  the  end  now  it  will 
arrived  at  p  in  the  top  view.  Tin-  radius  of 
it  will  then  turn  is  shown  iu  the  <  ud  view  by 


tool  point  lias  arrived  at  2,  the  radius  it  will  cut  the 
work  ia  shown  by  the  length  of  line  i ;  hence  from 
2  on  the  work  axis  we  may  set  off  the  length  of  2  8, 
making  2  8  and  ft  i  of  equal  length.  Continuing 
this  process,  we  wake  the  length  of  e  k  equal  that  of 
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APPARENTLY,  no  other  elements  of  tho 
great  comet  kin'  been  lalcuhitcd  than 
those  already  published  in  thi.i  column,  so  that 
it  remain*  a  question  whether  it  is  — ■ ""fl  buck 
m  a  few  month*,  or  is  going  awmv  for  over.  We 
line  the  Nricno-  fc  m  ( ireular.  No.  '.'7.  giving 
full  defciil*  of  the  element*  telegraphed  to  I-ord 
Crawford  (see  r>.  133).  From  thin  we  loam  thnt 
Messrs.  f 'handier  and  Wendell's  comparison  of 
Ihr  orbit  with  the  obsenntion*  available  sub- 
stantially confirms  the  (icriodical  character  of  the 
i  Timet.  Tho  period  they  give  in  3,1 10  day*.  The 
observations  made  at  the  Cape  at  the  time  of 
perihelion  show  that  this  comet  must  have  an 
intense  liri.li.in  .  ai  it  w:i»  tu  rn  to  disappear 
behind  th--  sun'*  disc.  We  have  received  a 
number  of  lett.  is  stating  that  the  comet  has  been 
seen  in  the  south-east  at  a  little  after  4  a.m.  <  >ne 
from  Mr.  J.  L.  Stothert,  writing  from  Biarritz, 
i»  accompanied  bv  sketches  nhowinif  the  j*>sition 
of  the  cornet  on  thru'  morning*  at  4.4"».  Thev 
arrived  too  late  for  engraving.  The  cstimato  of 
the  length  of  tho  tail  U  "  equal  to  distance  li 
tween  i  Gi-rninonun  and  a  funis  miuoris 
Prof.  Riccngivc*  the  dimensions  of  the  tail  as 
IT*  in  length,  with  a  width  of  2'  48'  at  tin 
wide-it  part,  we  presume.  Ho  fonnd  the  sodium 
lines,  and  many  others,  present  in  the  sjsxtrum 
of  the  nucleus. 

Li*t  week,  Mr.  Thus.  Coats,  of  Fcrgnslie, 
handed  over  to  the  Paisley  I'hilosophieal  Insti- 
tute i  new  observatory',  whieh  he  has  limit  on 
i  iikthaw  Hill.  It  is  fully  equipped,  and  is  on- 
bwed  with  £2,000  for  its  support. 

letters  from  Montreal  state  that  tho  City 
Council  turn  been  officially  notified  by  the 
Secretary  of  State  that  the  British  Association 
nil!  m.-ct  there  in  1884. 

Mr.  W.  Ij»nt  Carpenter,  referring  to  the  state- 
in  nts  made  bv  Commander  li.irth  tt.  write*  that 
:h  investigations  of  the  Ch*tit*jtt  fully  confirm 
l»r.  Carpenter's  theory  of  oceanic  circulation 
■applying  the  deficiency  of  warm  water.  The 
rc«iin  he*  of  Commander  Burt  let  t  fill  a  gup  in 
•  of  the  ChaHrugr,'*  observations,  anil  eun- 
•m  in  tho  most  su 


The  winter  scamonof  the  Manchester  Scientific 
Students'  Aaxs'iation  was  oismd  hist  week  by  a 
micro*  opioai  tumrmitmte,  Mr.  .1.  Angel],  one 
■  the  m '  e  presidents,  delivered  the  oisning 
.idrets. 

Flour -manufacture  lias  Wn  added  to  the  sub- 
ject* of  the  technological  examinations  of  the 
<'ity  and  Guild*  Institute  for  the  current  session. 
Renumbering  l'rof.  Graham's  complaint  alwut 
the  fandMalX  in  bread-making,  it  may  Is-  hoped 
that  the  examination  in  flour-uuikinj;  will  attract 
i  bi  tter  class  nf  students.  There  is  a  paucity  of 
i-A  technical  teachers,  and  any  of  the  science 
ttin "hers .  who  can  give  evidence  of  having 
".quired  practical  knowledge  in  the  workshop  or 
facto?}  may  now  be  registered  as  teachers  of 

technology. 

A  pnragniph  "  going  the  rounds."  announces 
that  Mr.  Mallctt,  the  si>n  of  the  American  consul 
•'.  Florence,  has  invented  a  method  of  dispensing 
with  "all  chimneys,  and  the  prevention  of  any 
-took  -  whatever.*  The  "Control  Combustion 
Company."  has  been  incorporated  in  New  Jersey, 
to  equip  locomotive,  marine,  and  stationary 
lioilers  with  the  apparatus  patented  by  Mr.  E.  J. 
Mall-tt.  jnn.  The  invention  "consists  in  pro- 
-iring  a  draught  by  miiinsof  an  exhaust  fan,  a  less 
'.■KMur*  in  the  furnatv,  and  the  cons«s|uent 
rlinission  of  just  so  much  air  as  is  n-quinsl  and 
ni  mori'.  The  pitaluets  of  combustion  are 
moistened  by  a  water-spray,  and  then  lassed 
through  an  '"  athermous  supe-rhealiT,"  whence 
thty  rvee  h  thit  fan,  and  an'  ejected  at  u  low  heat. 
Nnok"  i<  not  yet  abolinhi-d,  we  are  afraid. 

Mr.  Tate,  of  Itnidford,  lias  jntcntcd  an 
•  !.<-trics<l  stop-valve  for  steam-engines.  The 
Iffaratus  is  inmple.  There  is  a  Ixslanche 
Inttery,  an  eloctro-iiuignet,  and  wires  lending 
«hen-ver  they  are  nsjuinsl.  The  circuit  ls-ing 
i  ompleteil,  the  electro-miignet  is  made  to  open  a 
•mail  tap  which  admits  stiam  to  a  cylinik-r  the 
luiton  ol  whieh  is  connei-ted  to  the  stop-valve. 
IV  apparatus,  if  kept  in  order,  will  be  of  eon- 
hiji-niht"  use  in  factories,  as  a  ready  meant  of 
-topping  the  engine  can  he  thus  placed  on  every 


of  MM.  S.  hlocsing  and  MiinU 
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have  proved  that  nitrification,  in  the  ground  and 
in  organic  liquids,  is  duo  to  development  of  small 
organisms.  MM.  Gayou  and  Uupetit  having 
been  lid  by  some  facts  to  think  that  the  opposite 
process,  viz..  reduction  of  nitrati1*.  is  also  a  phv- 
aiologiiqil  phcuomenoii,  luive  investigated  the 
matter  ex}ieriment;illy,  and  found  a  uiicrolsi 
which  attacks  nitrates  in  presence  of  organic 
matters  (chicken-bouillon,  e.g.),  which  hitler 
iiiuie  the  products  of  fermentation  of  the  nitrate 
to  enter  into  new  combinations.  Pure  nitrogen 
is  liberated,  representing  a  Urge  pro|wirtion  of 
that  of  the  nitrite  :  the  rest  forming  ammonia, 
and  perhap*  umidiscd  derivative*  of  the  organic 
matter.  It  is  noteworthy,  that  carbolic  arid  and 
salicylic  acid,  in  ordinary  antiseptic  doses,  or 
even  larger  quantity,  not  only  do  not  prevent  the 
life  of  the  reducing  microbe,'  but  they  disappear 
completely  with  the  nitrate,  in  the  same  way  as 
sugar  or  propylic  alcohol. 

In  18G0-6T  (ac 
ftiftny),  them  we 
Austria,  17"  ]ss 
Suites,  Arc.  After 
Gi-rman  stamjw  bi 

Wurtcinhurg,  and  lkiden  kept  their  own  stamps. 
Since  the  formation  of  the  German  Empire  and 
intnsluetion  of  the  new  curreucv,  the  numls-r  of 
postage-stamps  has  again  diminishtsl,  and  besides 
the  Empire,  only  Wurtcmburg  and  IU\  in  i  have 
now  s|Ms  ial  stiinqis. 

At  the  circus  in  the  Champs  Elysece,  an 
electric  orchestra  has  been  lately  set  in  action. 
The  Urothers  Ikiua  conceived  the  idea  of  sus- 
pending all  round  the  circus  a  variety  of  instru- 
ments, and  working  them  from  tho  centre  by 
means  of  electricity.  The  instruments  selected 
an-  naturally  drums,  cymbals,  multiple-bells, 
Ader  fanfares,  enhim  ekantant*,  ic.,  all  nppa- 
ratust  s  whieh  have  been  actuated  by  ehsrtncity 
la-fore,  or  me  easily  so  adupted.  The  |a-rfonners 
play  a  pie. --e  of  music  on  four  large  trumpets  in 
the  middle  of  the  circus,  and  from  time  to  time 
one  of  them  works  a  sort  of  electric  manipulator 
on  a  table  near  him.  Thus  he  introduces  into 
the  piece  now  a  drum-beat  or  clash  of  cym- 
bals, now  the  jingle  of  a  tambourine,  a  play  of 
bells,  or  a  bird's  song.  Sometimes  detonating 
lsslies  .irv  expV4.il  or  blue  lights  finsl.  The 
whole  arrangement  rispiircs  a  lanje  number  of 
wires.  M.  du  Monccl  fears  the  effect  produced 
doe*notcorres|sind  to  the  trouble  taken.  "  Will 
not  the  puhlic  prefer  the  ordinary  musical  eccen- 
tricities of  clowns,  to  all  this  electric  complica- 
tion, of  which  it  cannot  understand  much.'  " 

The  central  telephone  offices  of  Cologne  and 
Elberfeld.  about  37  miles  apart,  have  been  con- 
nected by  moms  of  the  suliterraniiin  cable  between 
those  towns ;  and,  it  is  said,  speech  is  thus  trans- 
mitted with  great  distinctness.  The  town  of 
Darmstadt,  after  long  trial  of  various  fire-alarm 
apparatus,  has  decided  on  the  exclusive  use  of 
telephones  for  this  purpose.  The  Hell  lllako 
system  is  considered  best.  A  telegraph  network 
embracing  the  whole  town  will  be.  constructed, 
the  arrangement  being  such  that  from  a  central 
station  it  will  be  possible  to  communicate  with 
each  of  the  other  stations  individuallv,  and  with 
all  at  once. 

In  a  recent  letter  to  tho  President  of  the  French 
Society  of  Public  Medicine,  the  Director  of  the 
Municipal  Uiborntorv  of  Chemistry  in  Paris,  M. 
Girard,  says  that  while  the  too-simple  practice  of 
adding  water  to  milk  has  mostly  ceased,  under 
the  vigilance  of  the  law,  a  more  ingenious  opera- 
tion is  now  performed— vix, ,  stimulation  of  the 
milk-yielding  powers  of  rows  by  feeding  them 
with  malt -refuse,  ic.  :  they  Income  phthisical 
and  die  in  a  few  months,  but  for  a  certain  time 
they  give  much  more  milk  than  normally.  Hot 
what  milk  !  It  is  watery,  unnutritious,  and  un- 
wholesome. As  the  cow's  food  is  cheap,  and  the 
yield  of  milk  (sold  at  the  same  price  as  good 
milk),  is  large,  the  owner  recoups  himself  for 
loss  of  the  cow.  M.  Girard  considers  the  new 
system  worse  than  the  old,  because  in  the  Latter 
the  addition  of  water  to  good  milk  simply  made- 
it  less  good,  hut  the  milk  in  the  other  case  is 
positively  |>ernicious.  M.  ltarrul,  in  his  Ju»ttntl 
ti' '  Agricultvrr,  says  he  has  read  M.  Guard's  letter 
with  "  profound  astonishment,"  and  he  criticises 
it  severely.  Feeding  cows  with  malt  refuse  has 
been  long  recognised  as  a  means  of  (jetting  ex- 
cellent milk,  and  without  inconvenience.  He 
promises  a  series  of  articles  dealing  with  the 
■ojrjcct  in  all  its  details. 

It  is  proposed  to  make  a 


Elbe,  at  Hamburg.  Tho  length  would  he 
alsjut  801)  metro*,  and  the  cost  26  million  francs. 

For  some  time  |«at,  at  IVordeaux  especially, 
"  plastered "  wines  in  general,  and  prefera'olv 
thosc  containing  more  than  1  grammes  per  litre 
of  sulphate  of  potassium,  have  been  submitted  t>> 
a  process  known  as  "  dcplustcring  "  (HrpUtray  ). 
the  object  of  which  is  to  remove  the  excess  of 
sulphate.  The  ingredient  used  for  this  purpose 
is  chloride  of  barium,  which  has  the  effect  of 
substituting  chloride  of  potassium  for  the  sul- 
phate of  potassium  existing  in  plastered  wine . 
A  committs-e  has  recently  reported  on  the  hygienic 
aspect  of  this  practice  to  the  Society  of  Public 
Hygiene  of  Bordeaux.  The  conclusion  come  t-> 
is,  that  if  plastering  of  wines  is  a  bad  thing  a* 
regards  the  public  health,  deplastering  is  still 
more  so — (1)  because  the  dcplastered  wine  may 
contain  poisonous  salts  of  baryta :  and  (2;  because 
it  may  contain  a  foreign  salt,  chloride  of  potas- 
sium, which  cannot  be  taken  in  a  continuous 
manner  with  impunity. 

Tho  question  as  to  increase  of  the  number  of 
aisithocaries'  shops  in  Berlin  has  lwen  lately 
under  consideration.  In  1867,  there  were  t9,  or 
one  to  every  14,403  of  the  inhabitants;  in  1880. 
the  iity,  with  a  population  of  1,122,3RS,  hud 
only  69  apothecaries  shops,  or  one  to  16,266  of 
the  population.  Now,  in  Kunigsbcrg.  then?  i< 
one  apothecary  to  9,438,  in  Hreslau  to  12,42  i. 
in  Hanover  to  8,207,  in  Cologne  to  7,964.  i 
Munich  to  7,a86,  in  Leipxic  to  10,001,  and  i:i 
Stuttgart  to  7,151  ;  so  that  Berlin  is  considerably 
behind  in  this  respect. 

At  a  recent  meeting  of  a  polvtechnical  society 
in  Berlin,  Herr  Frischcn,  head  engineer  of  th- 
hon.*e  of  Siemens  and  Halske.  reported  on  th- 
first  attempt  to  employ  the  electric  railway  tor 
industrial  purposes — vi*.,  inn  mine  nmr Dreader.. 
The  line  is  260  metres  underground,  and  J  ' 
waggons  laden  with  coal  travel  on  it.  The  rails 
are  T"*hapcd.  Herr  Frischcn  illustrated  th  - 
arrangement  with  several  photographs,  and 
warmly  recommended  the  system  for  such  pur- 
pnncis.  An  inquiry  as  to  whether  electricity  had 
brsn^applied  successfully  to^ 

In  a  paper  on  Myopia,  recently  read  to  tin- 
New  York  County  Medical  Society,  Dr.  Mitten- 
dorf  told  of  a  fine  horse  in  Berlin  that  Warn- 
intractable,  and  on  cxaminationpmved  to  In* 
suffering  from  nearsightedness.  The  owner  had 
a  pair  of  spectacles  made  for  it,  and  it  became  as 
tractable  as  ever. 

At  a  hospital  in  Philadelphia,  lately,  two  cases 
of  rupture  of  the  drum  of  the  ear  caused  by 
diving,  have  been  reported.  In  both  cases,  tie- 
hearing  was  seriously  impaired,  but  the  wound 
healed  in  10  or  V>  days.  To  prevent  rupture 
when  diving  (Dr.  Wilson  points  out),  the  pres- 
sure on  tho  membrane  from  without  should  Is- 
com|M'nsutcd  by  an  en,ual  resisting  pressure  from 
within.  To  accomplish  this,  a  full  inspiration 
should  be  taken  prior  to  diving,  the  mouth  kept 
shut,  and  to  prevent  escape  bv  tho  nose,  the 
posterior  nares  should  be  closed  by  elevating  the 
soft  palate.  This  isdone  almost  involuntarily,  and 
retain*  tho  inhaled  air  in  the  lungs,  and  check  and 
ear  cavities,  its  compression  being  produced  by 
tho  contraction*  of  the  chest  and  cheek  muscles. 
The  act  of  swallowing  will  force  sufficient  air 
through  the  eustachian  tube  into  the  middle  ear 
to  resist  the  pressure  from  without.  Dr.  Wilson 
believes  the  accidents  in  question  to  be 


Double- staining  of  Nucleated  Blood 
Corpuscles.  Dr.  Allen  T.  Moore  gives,  io  Thr 
Mtrrowopr,  a  valuable  explanation  of  the  method  of 
dirTvreotial  staining  by  which  his  fine  slide*  of  blood 
corpuscle*  are  produced.  The  blood  is  spread  upon 
the  slide  by  the  usual  method,  drawing  a  drop  neros* 
one  slide  by  means  of  tho  edge  of  another  slife. 
When  the  film  of  corpnselea,  thus  evenly  spread,  is 
thoroughly  dry,  the  slide  is  flooded  for  three  (3) 
minutes  with  a  solution  of  rosin  five  grains,  in  dis- 
tilled water  and  alcohol,  four  drachms  each.  The 
slide  is  then  washed  by  passing  it  gently  through 
clean  water,  and  before  drying  u  fiisxlcd  tortwo  (2) 
minutes  with  a  solution  of  methyl  aniline  green 
five  grains,  in  distilled  water  one  ounce.  It  is  then 
washed  again,  as  before,  and  set  aside  to  dry,  and 
finally  mounted  in  Canada  balsam  wanned  just 
sufficiently  to  spread  properly.  Corpuscle*  pre- 
pared in  this  way  will  be  found  to  be  stained  red, 
while  the  nuclei  and  leucocytes  will  be  a  bluiah- 
and  will  show  with  great  sharpness  and 
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LETTERS  TO  THE  EDITOR. 

{  We  do  mo*  ko'd  aurrmltrj  r*tp&**ibt*  /or  the  opinion*  of 
mnr  eorr**p*md*nts.  Tk*  Kduor  rttpeetf*tlp  nqiurts  tJuaaU 
(i.*Hmumtet*.tton*  thtmid  be  dr*wm  +p      iVv/i/  «w  pwUtbU.] 

AU  comm**i<*t*m  shtmU  be  addn-wd  *.» /V  EoiT*»R  of 
Ihr  £>uUau  ilfc*  uasu ,31, 

w  a, 

AU  CXrouea  and  F^Mt-cJtc  Ordtr*  to  h*  made  ptigaldo  to 
*J.  PAIUURB  EfVUlUM. 

*»•  /»  ordrr  to  fieilitmt*  nferwmee,  t"orr*sptmd**t0,  tcA** 
,p«Ui*fi  of  **9  W  f^„i,>  «n..  otUif*  fry 

n«-j|/i«ni«jr  'V  nvmtxr  vj  Ik*  U*i4Tt  a*  w*U  <w  U*  #•» 
wmirk  U  apptnrr. 

*'  I  would  hrnxft  en  rytmv  write  what  be  know*,  and  u 
nrarJi  M  ho  lmow«,  but  no  nunf;  And  thai  m«t  in  thi* 
naly,  but  in  aJ]  ortwr  niibjfo'tji ;  Yur  micb  it  pcroun  may 
ha^t*  huuc  pnrti'tLliir  kunwWOijre  uul  exprnenue  of  the 
tutun*  uf  vurli  u  pcraun  or  *urh  n  fminUun,  that  &a  to 
uthrr  ihtiur*.  know*  n*i  mni-r  than  what  everybody  dor*, 
yet,  tn  keep  a  r]iitt*r  with  tin*  little  prttAtire  of  hi*, 
will  uud"rt*J{e  to  wntP  tfa<e  whole  body  uf  phrxfckn ;  a  rim 

Uwir  ungual*" 


t  ipeunvenirmea  dcrirv  t 

DOUBLE  STABS. 

[■20660.1— Ail.   double-star    observers  will  feel 
atjon  to  Mr.  Perrv.  for  hi»  mtenrsting 
.ft.,-  "ir-  ■ 


on  thin  subject  (letter  20540,  page  66),  and 
the  accompanying  measures  of  a  rhus  of  stars 
rarely  observed.  Such  observations,  for  this 
have  a  special  value  now,  and  in  the  near 
when  the  relative  changes  have  become 
irked,  they  will  Iw  still  mure  im|«rtant. 
With  reference  to  the  earlier  stars  in  my  several 
catalogue*,  I  tru»t  the  microiuctrical  work  of  that 
greatest  of  all  observer*  iu  this  Held,  Baron 
Dembowtki,  will  xon  be  given  to  the  public. 
Nearly  all  of  the  tint  three  or  four  hundred  stars 
found  by  me  were  systematically  measured  by 
Dembowaki.  on  three  or  mure  nights  each,  thus 
giving  a  position  of  the  highest  attainable  accuracy. 
Only  a  few  of  these  olwrv.itiou*  wen- published  by 
the  author  during  his  lifetime.  Some  others  I  have 
given,  from  the  mean  results  sent  me  by  Dem- 
bowski,  in  selected  lists  of  stars  furnished  to  various 
astronomical  publications.  As  the  observation*  of 
these  new  stars  comprise,  altogether,  not  less  than 
two  thousand  measure*,  the  importance  of  this 
publication  will  be  obvious.  It  has  been  under- 
stood that  the  long  series  of  double-star  measures 
made  by  this  observer  during  the  last  twenty  years, 
and  printed  from  time  to  time,  principally  in  the 
.h!ruini»u*  l,r  .W/«  ,i  him,  would  be  collected  and 
arranged  under  the  supervision  of  Srliiaparelli,  of 
the  Royal  Observatory  of  Milan.  It  is  to  be  hoped 
this  publication  will  not  be  much  longer  delayed. 
Other  measure*  uf  stars,  mdurtisl  from  the  same 
catalogues,  liave  Usui  made  by  <  I.  Struve,  and  will, 
doubtless,  be  given  in  the  'next  volume  of  the 
Pulkowu  observations. 

Of  some  of  the  loirs  uUereil  by  Mr.  Perry.  I  am 
able  to  give  other  roe. 
not  generally  known  ;  - 


d  hv  Mr.  Ferry.  I  am 
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7'3,  of  some  of  Uu- 
1  by  Mr.  rvrrv,  and  credited  to  me, 
ti  ii8,  6<>,  74.  76,  Ac,  are  only  estimate*  of  the 
angle*  anil  distances,  and  not  measures. 

If  •'  F.U.C.S."  (letter  2H542,  p.  o>J),  will  turn  to 
the  H  a.J,,m,l»«  0*»r,,  „.'«„,.,  Vol.  XXIV.,  Is77, 
.  lis.  ho  will  find  careful  luicmiru  trii  al  measures, 
Pp»f.  Ball,  of        the  ►tai's  near  the  annular 
nebula  in  Lyra,  within   the  reafh   of  the  26in. 
refractor.     t'rotn    these   mensnres   au  accurate 


often  olssrrxed  Jupiter  at  as  low  an  altitude.  Can 
it  tie  an  atmospheric  effect '.  If  so,  why  is  the  flat- 
ness not  parallel  to  the  horizon  \  Sat.  I.  was  neatly 
dichotomised  by  Jupiter  as  it  reappeared  from 
occupation.  Power  H8  on  my  tine  iin.  Stewart 
iefnictor  :  definitiou  gowl. 

C.  J. R. 


E 


diagram  can  be  easily  plotted  in  a  few  minutes. 

Tla^  hist  pah-  but  one  mentioned  bv  M.  fiaudi- 
bert  (letter  2tm«»,  p.  37'.  i*  evidently  identical 
with  a  pair  discovered  by  Hinl,  though  the  distanee 
is  much  underrated.  .Mr  <  Icorpe  Hunt  tuts  givi-n  a 
•  ■»  history  of  this  pur  m  the  r/Wrrrt^i-y  for 
.1881. 

,  Oct.  5th.  S.  W 


JTJPITEK  "  SQUABE-SHOULDEEED." 

[2<si6l.]— It  may  interest  "  F.U.A.S."  to  hear 
that  I  saw  Jii|iii.-r  distinctly  s>iuarc-shouldcr*d  on 
tie-  21st.  for  half  U  hour,  ".ibout  3  o'clock  p.m.  1 
was  watching  for  the  m-appnaraaet)  of  Sat.  I,  when 
I  ob*.T\-eil  the  irreguhritv  of  sha|».  Strange  to  say, 
on  rising,  the  planet  »iw  the  ordinary  sha]*-,buton 
getting  up  higher  was  the  shnf  e  mentioned.  Look- 
ing at  it  again  after  nn  interval  of  about  half  an 
hour,  it  had  assunn  d  it<  ordinnry  ams  aninre.  The 
flatness  was  not  parallel  n<  r  at  right  angles  to  tile 
horizon,  but  with  the  axis  of  revolution.  I  have 
M  the 


SATURN'S  SATELLITES. 

[20862.1— As  we  have  not  been  favoured  this 
srsuoo  with  a  continuation  of  Mr.  Marth's  ad- 
mirable ephcmcriile*  of  Saturn's  satellites,  I  have 
calculated  fur  myself  their  probable  longitude*, 
using  the  data  s'upplied  by  Mr.  Marth's  tables; 
and  as  no  one  has  as  vet  furnished  a  reply  to  Mr. 
Smart  (letter  20497),  I  send  extracts  from  my  list  of 
longitudes  for  his  guidance.  They  are  calculated  for 
10  o'clock  p.m.,  and  have  hitherto  been  found 
closely  correct. 

Enc.       Te.         Di.  Kb. 

1882.  .... 

Sept.  3    Hti'3      359  7       150  o  160-33 

Oct.  3    107-.1       319-5       141-4  30-0 

Nov.  2    68-3       279-3  126-3 

Dee.  1    2S-3       2:U*1  111-2 

1883. 

Jan.  I    3.W  3       198  9        961  HSU 

The  positions  for  intermediate  day.>  may  be  found 
by  adding  the  daily  heliocentric  motions — 

En.         Tc.         Di.  Rh. 

262-7      190-r.i!      131  i  7tf:f*S 
ino  nouiij  monous  up  ,  n--peiTi>ei\ 

10:9         7°9         ft  33 

The  following  are  the  major  anil  minor  axes  of 
the  apparent  ellipses  in  terms  of  Saturn's  equa- 
torial imuneter- 

Major.  Minor. 

King    2  3  10 

Mimas   S'13  IK 

Euceladu*   4'02  P7."> 

Tethys   4W*  216 

Dione    <  :i7         2  77 

Rhea    8-90  388 

I  observed  all  these  four  satellites  last  night  in 
their  determined  places.  K:n  i-Udus  was  very  faint ; 
it  was,  however,  well  placed  near  western  elonga- 
tion. W.  I>. 

Batherley  VUla,  Woodbridge,  Oct.  21. 


|20663.]— So  much  has  been  said  and  written 
lately  resorting  solar  physics.  Iluit  I  am  tempted 
to  oifer  you  views  on  the  subject  winch  I  have 
ntertained  for  several  year?,  ou  the  physics  of  the 
universe. 

They  may  be  deemed  crude  by  n,m<\  ami  i«-r- 
haps  they  are  ;  neverth-1  -s,  they  appear  to  mr 
simpier  and  more  reasonable  than"  theories  wliich 
luive  l»eeti  recently  euuuriatcd,  and  I  think  no  lianu 
can  lie  done  by  ventilating  them. 

Well,  then,  in  my  opinion,  space. 
luid  interstedhir,  is  'occupied  by  highly-attnnnsteil 
e«  and  watery  vapour— exactly  of  the  same  eom- 
ition  as  the  earth's  atmosphere ;  and  I  think  it 
is  fairly  reasonable  to  think  that  it  is  so,  inasmuch 
as  it  is  generally  n>  eepted  that  the  earth's  atmo- 
sphere grattually  thini  out  in  the  lugher  regions 
until  lo»t  in  spnee. 

I  further  think  tluit  the  atmosphere  of  our  iwrth 
is  so  much  interplanetary  g:u-.s  i»r  ttlier-|  btuped 
uji  around  it  by  displacement  that  i«.  the  earth, 
in  its  motion  through  M).:io>  around  Die  sun.  flis- 
pla'-e*  so  much  inti'rpUnetary  gases  (or  ether)  oon- 
stituring  our  atmosphere. 

If  the  wliole  of  our  atmosphere  could  l»i  made  to 
by  the  earth,  and  e,|ually 


diffused  throughout  it,  it  would  hu  uttcnuaUil  more 
tluui     » times. 

Again,  a  huge  jKirtioti  of  the  inteiplanetary  g:isi's 
(or  ether),  by  the  motion  of  the  earth,  is  pusluml 
spaceward,  anil  only  a  small  jmrtion  of  each  inili- 
vtilual  displacement  is  hejptsf  up  on  the  surface  of 
the  earth. 

From  this  eanse.  and  the  exceedingly  slow  motion 
of  the  earth  prr  sr,  whu-h  is  not  eight  time*  its  own 
diameter  per  hour,  it  would  take  Mat  time  to  heap 
up  so  much  interplanetary  gases  us  to  be  eijual  to 
the  bulk  of  our  atimisphern. 

From  tliis  it  wUl  upwar  tint  tin'  eartli's  atmo- 
sphere is  continually  hut  slowly  being  renewed, 
iiortions  flying  off,  and  frch  i«rtions  added  to  it  by 
the  eartli's  progress  thn>iigh  *p;u  e. 

f>f  course,  tl»e  saiue  process  is  going  on  in  the 
other  planets  of  the  solar  system,  and  as  in  them,  no 
also  in  the  stellar  system  nf  the  universe. 

If  we  take  tin*  earth's  atmosphere  us  a  stamlnrd 
of  pressure,  which  is  14  71b.  per  sqnaie  inch,  we 
can  cosily  determine  the  pressure  of  the  atmosphere 
of  tlie  different  planetary  lsidi.s  iu  the  solar 
system  ;  as  examples,  I  will  take  the  tii..tu  and  the 
sun. 

Taking  the  relative  sizes  of  the  moon  and  tho 
i,  we  al  all  Hud  thu  moon  will  have  an  atmo- 


sphere with  a  pressure  of  4  ounce*  on  the  sijuiin" 
inch,  while  the  immense  sire  of  the  eiro  will  give  it 
an  atmosphere  having  a  pressure  of  30,0001b.  ufiou 
every  square  inch  of  its  surface,  a  pressure  sutfi  - 
cieut  to  produce  tlie  most  intense  heat  anil  light.  It 
would  follow  from  this  that  the  immense  «u*  r.f  tin: 
sun  and  its  motion  through  space,  slow  though  it 
lie  ftft  «e,  are  the  two  great  factors  in  the  produc- 
tion of  its  heat  and  light :  so  that  as  fast  a*  the  sun 
radiates  its  heat  and  light  into  space,  it  is  acquiriuu 
it  equally  as  rapidly,  in  consequence  of  it*  inuu'.usv 
iue  and  motion  thruugh  space. 

The  planets  in  the  solar  system,  the  sun.  and  ail 
tlie  stellar  bodies  are  doubtt,  -»  railiom  .-tci-s,  m  t  in 
motion  by  the  action  of  light  tmauafciig  tri  m  their 

B.  C.  S. 


THE  SIMPLE8T  WAY  OF 
E  ftlT  ATOREAL. 

'20664.]— J ubt  a  few  wonls  alsjut  the  metlvotl  of 
"  A..  S.  L."  in  using  an  cquatoreal.  If  the  observer 
were  stationed  at  the  centre  of  the  earth,  it  would 
lie  right  enough  ;  but  when  applieil  at  the  surface  it 
fails  altogether.  Suppose  the  telescope  to  be  used 
for  tho  purpose  of  finding  an  otherwise  invisible; 
object,  and  suppose  by  this  means  it  is  placed  in  the 
centre  of  the  held,  'in  a  very  short  time  it  dis- 
appears, owing  to  the  earth's  rotation  :  and  what  w 
to  lie  dime  then?  Recourse  must  Am  bf  had  t.» 
the  known  star,  and  the  same  sort  of  process) 
repeated  for  every  other  objis-t.  It  appears  to  me 
this  would  be  exceedingly  tedious.  The  inrth's 
rotation  is  uniform,  and  the  hour-angle  increase*,  at 
the  same  rate  nf  an  ordinary  *att-h  g.x*.  within  ten 


stixmit*  an  hour.    Therefore,  following  the  watch, 
we  keep  the  star  in  ]»sitir,n.   This,  then,  is  un 
infinitely  simpler  and  I 
ailvocates. 
Oct.  17th. 


plan  whicli  Mr 


FLATS.    -  TO  3CB 
BRAS  HEAR. 

'JOtfi.'.]— I  ajx  very  glad  to  see  that 
Hiusln-at  bus  given  u-  un-ther  ot  his  wry  inU-fst- 
ing  letters  (2i«i23),  and  I  can  assure  Mr.  11.  that  I 
urn  not  at  all  displeased  with  his  straightforward 
criticism.  He  is  so  tnurh  a  worker  and  so  great 
an  enthusiast  t!mt  I  should  like  to  shake  baud*, 
with  him. 

N'uw,  with  regard  to  my  irreverence  in  calling 
the  colour-test  "mechanical,  Mr.  Brashear  rather 
mistake*  me :  the  Utt  is,  to  my  mind,  mechanical ; 
the  ls  autilul  phenomenon,  known  as  Xewtou"* 
rings,  is  another  matter.  I  should,  indeed,  be  a 
ventahln  Ooth  to  call  that  wonderful  effect  any- 
thing but  optical.  But  thnt  its  use  as  n  test  for 
flat  surfaces  ii  any  advantage  over  the  purely 
"ptieul  tost  I  use,  1  iuu  not  yet  able  to  admit.  I 
have  n-f rained  from  singling  out  any  ]virtiruhir 
firms  in  all  my  corros|iouilciiri%  and  an*,  sorrj  Mr. 
11.  shonhl  (time  unit.  "  tlisvl  wine  needs  no 
hush."  I  will  here  state  that  firms:  with  whom  I 
have  been  engagisi  have  n  n-|mtation  «M|iial  to  any 
on  the  otber  side  <if  the  AtlanXie  ;  and  as  to  prism 
snrfaci-*,  I  have  bad  tluit  depaittneut  in  c*js"cial 
cliarge.  and  have,  for  years,  given  almost  uu- 
dii  ill. .'  in,  nt  .  n  i.  Dal  is-ork,  .uj.l  li  •>  •  [s  risjually 
lievelopcd  a  system  that  (or  n--ults  U  yet  un*ur- 
■MHd!  In  fact,  a  battery  of  prisms  with  4  -'iin. 
surfaces,  lately  constructed  by  my  own  hands 
throtighnut.  has  born  pronounced  by  one  of  th« 
most  eminent  s|ss-tios»-o|«sts  as  "the  tin.  st  in  the 
world.*'  Do  not  let  us  puff :  let  us  write  without 
our  render*  having  a  chaucc  of  ralluur  us  interested 
—thu  world  is  so  eenaorioti*. 

A  wurd  alsaiit  rock-salt  Icil-  s  and  prism*.  I  feel 
sure  that  the  success  of  the  Messrs.  Clark  is,  in 
some  measure  nay.  in  great  measure — due  to  tho 
.  lirrmtc  enjoyed  by  our  cousin*  "across  the  pond.'' 
A  surface  on  rock-salt  will  not  stand  many  days  iu 
..ur  climate  with  the  greatest  care,  owing  to 
l.uniiilitv,  which  soon  eats  into  the  salt.  Tim*.  I 
.l<«  not  1  .lame  the  •  eminent  London  optician  "  for 
declining  n  job  that  would  certainly  si->d  la-fore  it 
reaehcsl  it*  journey's  end.  1  think  Mr.  Brashear  will 
admit  that  the  system  he  describe*  of  smoothing  iu:d 
polishing  his  fiats  is  not  quite  new  :  it  is  a*  old  as 
ih*.  liollomU,  anil  no  worse  for  ttrnt. 

Tito  comlemnatory  remarks  Mr.  Bra' hear  maktt 
use  of,  about  working  a  disc  and  cutting 
it  in  half,  as  I  have  docribed  for  the  benefit 
of  the  amateur,  I  feel  sun-  wdl  1»>  mcsiitied  con- 
siderably when  that  gentleman  forgive*  my 
irreverence  and  tries  the  method.  1  ara  aware  that 
if  glass  is  used  too  thin,  there  is  a  danger  of 
springing  it  in  cutting  up,  but  that  is  only  when 
great  pressure  is  n-c-i  in  breaking  off.  1  give  a 
smart  blow  on  the  Iwek  of  the  disc,  iu  line  « ith  the 
diamond-cut,  and  can  assure  Mr.  B.  that  a  lisin. 
■  Use  ,*■*>  1«'  cut— nay.  is  cat,  without  disturbing  tho 
surface  at  all.  Will  Mr.  U.  atm  rt  lh.it  greater 
strain  is  put  <m  in  s,.)^init;iig  a  disc,  tlvau  is  usevl 
in  i  hij.piug  bis  oetagoiuil  |iiri:es  into  sluq»?  with  the 
shanks  :  which,  I  take  it  he  does,  or  gives  himself  a 
lot  of  unnecessary  trouble  to  grind  them  iuto  shape..' 
Again,  I  .is«.  rt  tluit  two  parts  of  the  same  disc. 
'  to  stand  tlie  culoiu -test— i.e.,  to  show,  if 
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•unall,  one  colour  all  over,  and  if  large,  the  parallel 
lands  he  describes,  would,  and  docs,  prove,  a  flat 
good  enough  for  unythiug,  as  f;»r  as  thv  colour - 
hsst  can.  Uur  friend,  too,  ha*  ignored  tl«i  statement 
in  my  letter,  tluit  "  I  ahould  then  try  the  flat  with  a 
o.([."  (We  riTM  make  v**i  n.g.'s  in  England 
too.)  Th»  U  out  of  the  reach  of  most  amateurs,  or  1 
question  whether  they  would  bother  about 
specula.  Thus,  I  gave  what  I  know  to  bo  as  good 
i  system  a*  can  ho  placed  iu  the  amateur  worker's 


hands,  according  to  mv  luiht.  I  hope  Mr.  B.  will 
Hire  us  a  better,  and  that  he  wiU  describe  his  •'  Hat 
edging,"  when  ho  writes  again.  I  am  suro  he  will 
Uikf  my  i 
I  am  van 
advantageous 


'  my  eritiei*m  in  the  na*  spirit  as  1  do  hi*,  and 
I  am  sure  the  eSorta  of  both,  luid  all  of  ill,  will  be 
i  to  the  whole  of  us.; 

ae. 


[2»6o0.]— It  may  bo  as  well  to  place  on  record 
what  ha*  been  achieved  with  thi»  iustrutueait  by  un 
amateur,  whose  only  information  on  the  subject 
has  been  derived  from  current  literature,  but  who 
ha*  haunt  more  by  practice  than  could  possibly 
have  been  taught  in  theory.  The  instrument  em- 
ployed is  u  ft-prism  diroet-viaiou  spectroscope,  sup- 
plied by  Cooke  and  Sons,  of  York,  and  adapted  to 
a  tin.  aperture  1»  ]"rj  jh  ,  also  nf  their  construction. 
And  tlwt  for  the  sun.  The  focal  lirngth  of  the 
object-glass  l«ung  ilin..  the  slit  of  the  spectro- 
scope «<  placed  very  approximately  at  that  distance 
from  it.  A  small  teluM  O|»-  with  a  diagonal  eye- 
piece, for  convenience  of  posture,  i»  etntilovcd.and  a 
■mall  mirror  U  attached  outside  tlie  '  telescope 
U>  reflect  the  sun's  image  on  thv  slit,  so  aa  to  have 
the  advantage  of  seeing  this  image  in  reference  to 
its  position  us  regard*  the  slit.  (  hi  looking  through 
the  telc*coi»o  there  an-  seen  two  s]>ectr» — one  bright, 
and  caused  directly  by  the  sun  ;  the  other  faint, 
and  caused  by  the.  bright  atmosphere  which  sur- 
rouinU  it.  Tlieac  aw  w|»ratod  bv  a  straight  line, 
ami  it  i*  of  the  essence  of  the  method  tliat  tlds  line 
be  mutt  ttcruraUhi  /*•««  •> '.  The  three  vivid  lines 
brought  into  existence  by  the  various  jirortuuciMTx 
in  the  sun' «  chromisquicrc  ore  then  plainly  disceriiible 
— one  at  C.  another  near  I),  and  another  at  F — Imth 
when  the  slit  is  pluoisi  a*  a  tangeut.  and  uU>  when 
it  is  placed  ua  a  radius  to  the  r  iund  image  of  the 
»nn. 

If  the  slit  be  suddculv  opened,  the  forms  of  these 
promineneui  become  visible  ;  or  ratlier,  a  section  of 
them,  caused  by  tlie  two  parallel  lines. 

Next  fur  the  stars.  We  now  have  to  remove  the 
slit,  and  to  u«  a  cylindrical  lens.  To  find  when:  it 
is  to  be  plaoed.  let  the  telescope,  with  this  Kus  iu- 
aerted,  l>edirerb-d  '.o  the  sun,  and  trussed  until  the 
oblong  imuge  thereof  attains  it*  maximum  brightness 
and  definition  on  a  ran!  placed  in  the  poaitiou  of  th 
slit.  It  will  he  found  that  the  axci  of  tie-  lens  is  now 
parallel  to  the  axis  of  the  slit  before  it  was  removed, 
th*'  brass  tube,  having  been  marked,  in  order 
that  everything  may  bu  reproducd.  Ou  applying 
the  whole  In  a  tint- magnitude  Mar,  its  spjetruro 
ran  be  now  perceived  through  tin-  small  attached 
telescope,  li  this  wav  Sirius  and  Vega  can  be  seen 
to  have  three  black  lines,  and  Itotelgcux  a  •erica  of 
beautiluHv -fluted  markings  in  their  si 


Lastly,  for  terrestrial  thunos.  These  may  be  varied 
bxfeanitely  by  introducing  a  platinum  spoon  con- 
taining the  material*  into  a  counnou  gas- burner  and 
[  U»e  spectra  by  direct  vision. 

on.  MA..  F.R.A.8. 
I  Vicarage,  (let.  1". 


ELECTRICAL  MEASUREMENTS. 

[aW67.1-Mr.  Sinaon:  show,  by  his  article  on 
p.  ;J.»  so  great  an  advance  uu  the  isisition  he  took 
up  when  he  ami  1  discussed  his  articles  on  *'  Electro- 
motive Force,  Keaistawe.  and  Current,"  in  VoU. 
XXIX.  and  XXX..  that  it  is  really  a  great  pity 
that  he  should  re|ieat  some  of  the  erroneous  state- 
ments I  then  ouutestod,  and  lessen  the  value  of  his 
teaching  by  tho  looseness  and  iuawurucr  of  his 
Wording.  I  know  from  experience  how  obscurely 
the  system  of  absolute  measurement  is  explained 
«v«u  by  the  bast  authorities  ;  but,  surely,  if  auy- 
tliing  should  Ui  precise  and  accurate,  it  should  be 
the  explanation  of  the  system  of  measurement,  which 
is  the  basis  of  the  tnod<?m  science  of  electricity. 
**  Milverton's  "  letters,  which  I  reply  to  separately. 
ai*d  "  J.  I).  V  query  on  page  171.  are  sufficient  evi- 
dence of  the  waste  of  time  caused  by  the  want  of 
lucidity  ami  accuracy  of  which  I  complain. 

The  first  thing  I  have  to  note  iu  Mr.  Hprague's 
article  is  the  loose  nuiuner  in  winch  the  force  of 
gravity  is  dealt  with.  He  appears  to  consider  y 
impartially  to  be  now  the  furcc  of  gravity,  and  now 
the  velocity  imparted  V>y  the  lone.  Trie  fuct  is,  y 
ix  an  expression  neither  for  n  force  nor  for  a 
velocity,  but  for  the  ncrettrnlu  n  (velocity  imported 
per  second)  due  to  tlic  force  of  gravity.  rWcundly. 
Mr.  Sprague  sjs  aks  of  tlio  force  of  gravity  as  iin 
invariable  force,  and  even  savs  that  in  England  it 

o^cunSng'  te\1y"ok6tanrUL'f  ^  "tU*  "ufo 


the  earth  :  but 

even  at  the  sou 
the  direct  ratio  of  the 


be  nowhere  mentions  the  | 
ic  point  it  varies  strictly  in 
which  it  acts.  Iu 


fact,  the  force  of  gravity  is  proportional  to  both 
the  mass  acted  on  and  the  acceleration  imxluoed 
therein,  and  it  is  measured  as  equal  to  their  product 
— that  is,  to  my.  Thus,  the  force  of  gravity 
acting  on  one  gramme  (mas*)  will  be  9H1  dyne*, 
but  the  force  acting  on  100  grammes  will  be  Oti.lOo 
dyne*.  It  is  just  tilts  very  proportionality  of  the 
faros  of  gravity  to  the  mas*  it  act*  on  which  causes 
the  acceleration  y  to  be  identical  whatever  be  the 
mass.  Hence,  we  may  look  on  y  as  being  the  "in- 
tensity of  the  force  of  gravity  per  mass  acted  on,  or 
per  unit  mass  "  ;  but  in  no  ease  is  a  an  expression 
either  for  the  force  itself  or  for  a  velocity. 

Another  loose  statement  is  the  one  which  lias 
poxxled  "J.  D.,"  i]uery  -KiMo,  jsige  1*1.  The 
uncertainty  is  in  the  "  ditto,"  as  '•  J.  D."  supposes. 
It  really  refers  to  an  ititcnucdiato  unit,  that  of  ac- 
celeration, LT-\  which  "Sigma"  has  left  out. 
Tho  erg,  the  unit  of  energy  and  work,  would  then 
read  thus:  "'Die  energy  acquired,  in  moviujj 
through  one  centimetre,  by  one  gramme  (mass) 
acted  on  by  a  force  adding  one  centimetre  per 
second  vrlocitv  m  esieh  second."  llut  the  second 
explanation  of  the  erg,  iu  "Sigma1*"  article,  winch 
satisfies  "J.  1).,"  is  scarcely  more  fortunate,  for 
in  the  first  place  the  "  IS.Sio  centigramme  metres  " 
in  evidently  a  slip  of  the  pen  for  1.1,825  centi- 
metre grammes:  and,  in  the  second  place,  neither  the 
one  unit  nor  the  other  belongs  to  the  CO  S. 
system  at  all,  hut  is  just  as  rnurh  a  gravitation  unit 
as  the  granune-mttre  iteelf.  Iu  all  these  units  the 
gramme  is  taken  us  a  weight;  but  as  explained 
elsewhere  to  "  Milvcrton,"  the  CO  S.  system  in- 
cludes only  those  units  which  are  busevl  on  the 
gramme  as  the  unit  of  mass,  on  tho  centimetre,  and 
on  the  second. 

The  next  erroneous  statement  of  Mr.  Sprague'a 
I  feel  somewhat  hopeless  about,  having  contested 
it  before,  and  us  it  now  appears,  without  any  suc- 
cess. Tlie  statement  I  refer  to  is  that  "  energy  or 
work  varies  as  the  square  of  the  force."  It  rcally 
is  incomprehensible  to  me  how  "  Sigma  "  can  make 
a  statement  like  this,  utterly  contrary  to  received 
ideas,  and  make  no  uttcmpt  to  prove  it.  l'ossiblv 
it  arises  from  an  imperfect  differentiation  in  hja 
mind  Is-tweeu  tb-  idi  iu.  of  forije  and  velocity,  such 
as  I  have  already  noticed  in  the  ease  of  gravitatinn. 
llut  the  very  peculiarity  in  the  alwolute  system  of 
meosun-ment  when  iKusing  from  one  set  of  fun<la- 
mental  units  to  another,  to  explain  which  ho  now 
again  makes  the  statement,  will  itself  supply  the 
refutation.  For,  though  one  M.G.S.  unit  of  energy 
U  equal  to  IO.hisi  L'.O.S.  units  of  energy,  while  one 
M.O.S.  unit  of  force  is  only  equal  to  100  C'.G.S. 
units  of  force  ;  the  actual  physical  force  and  the 
actual  physical  energy  remain 'exactly  tho  same  as 
they  were,  however  we  may  express  their  quantity 
or  degree.  And  as  energy  i*  equal  to  force  by 
length,  if  we  take  the  same  force,  and  the  *a»tf 
InyOi,  our  energy  will  1«'  just  tho  same,  in  what- 
ever way  it  may  !«•  expressed  :  thus, 
I  M.O.S.  force-unit  »  1  metre  =  1  M.G.S.  energy - 

unit, 

and 

NWC.G.S.  ditto      x    100  centimetres  =  10.000 

C.O.S.  ditto. 
Dut.  if  we  take  the  C.G.S.  unit*  tlwuwclves, 
1  C.G.S.  force-unit   x    1  centimetre  =  1  C.G.S. 

cnergy-miit. 

And  as  1  M  G.S.  force-unit  oqiuda  100  C.G.S. 
force-unit*,  while  I  M.G.S.  energy-unit  equals 
10,000  G.C.S.  ciiergv-unita,  I  suppose  "Sigma" 
would  say  that  the  last  equation  prove*  his  case. 
Is  it  possible  that  he  overlook*  that,  of  the  two 
factors  of  the  energy,  he  ha*  reduced  not  only  tho 
force  100-fold,  but  also  the  distance  100-fold  a* 
well!'  Of  course,  if  wo.  reduce  kvth  factors  100- 
fold  we  shall  reduce  their  product  10,000-fold,  but 
that  is  no  justification  for  stating  that  energy  vane* 
as  the  square  of  the  force  !  A  moment's  eousidcra 
tiou  will  show  that  if  we  take  H  times  tho  force, 
acting  through  the  taine  <iitt*Hce,  wo  shall  simply 
get  h  times  the  energy  and  uot  «*  times,  a.i 
"  Sigma  "  would  liave  us  Ix'tieve. 

There  are  other  debateable  }*>ints  in  Mr.  Sprajrue's 
article,  but  1  only  wish  to  contest  those  which 
might  do  powtive  harm  if  left  unnoticed,  and  I 
hope  tluit  Iu*  next  article  will  show  that  1  have  not 
written  this  in  vain.  H,  O. 
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[20063.]—"  Mil. TEUTON  "  (letter  200-28,  p.  130)  is 
still  so  bcfoggml  th  it  to  thoroughly  explain 
his  difficulties  would  take  up  more  spore  than  I  can 
venture  to  ask  for.  1  can  only  hone  that  an  indi- 
cation of  the  chief  points  where  he  has  gone  astray, 
and  further  study  of  my  letter,  p.  IU,  of 
"  Ll.ll.A.'s,"  p.  IU!',  and  of  Mr.  Sprague's  timely 
article,  p.  VIS.  may  assist  "  Milvcrton.' 

In  the  first  place,  l '  .G.  does  not  mean  one  gramme 
raised  ouc  centimetre,  nor  <\<km  C.G.S.  mean  one 
o  raised  one  cv^iitimetrtf  in  one  second.  The 
C.G.  does  not  exist,  and  tho  term  C.G.S.  is 
i„  it,  tb.„  " 


vcrton  "  fancies.  It  i* 
equally  to  all  the  i 
system  which  is 
(mass),  and  second,  a*  tlie  fundamental  units  of 
length,  mass,  and  time  respectively.  Thus  a  sur- 
face of  ono  square  centimetre,  a  velocity  of  one 
ocnthnctru  per  ani'ond,  tlie  mumeutuni  of  a  gramme 
(nu»)  poeaessiug  that  velocity,  the  force  which 
produce*  that  momentum  is  one  second,  ic.,  Ac., 
are  ull  C.G.S.  unit*. 

Milvertou'*"  gramme  raised  one  ountiaietm, 
and  gramme  raised  one  ceutiinetrn  in  ua>>  sixxmd, 
are  not  C.G.S.  units  at  all.  and  they  are  neither 
systematic  nor  absolute,  for  his  gramme  i*  tho 
gramme  weight,  variable  even  at  ililf ereut  point*  of 
the  earth's  surface,  and  depending  wholly  on  tho 
relative  position  of  two  or  more  masses. 

In  paragraphs  3  and  4  of  hi*  better  (where,  by 
the  way,  10'  is  evidently  *  misjirint  for  lo:,  a*  10* 
in  "  LI.  H.  A.'s  "  letter  is  for  the  same)  "  Milver- 
ton's" equations  represent  tho  value  of  gravibt- 
tional  units  on  the  left,  in  C.G.S.  imrtaon  the  right, 
and  if  ho  will  retrace  hi*  snaps,  recollecting  that  y 
i*  t»  Kl  metres  per  second  of  velocity  added  per 
second,  he  will  rind  that  thi^  unit  in  the  value  found 
for  the  French  hurse-|iower  is  a  C.G.S.  unit ;  that 
is,  that  it  is  derived  from  the  fumlamental  i 
centimetre,  one  gramnv  (mas*),  and  one  so 

'ITie  value  so  found  would  cease  to  te-  ex 
in  ('.G.S.  units  if  it  meant  what  "  Milvertou " 
supposes.  In  fact,  his  iditu  just  want  reversing. 
The  pound  or  gramme  in  tlie  gravitational  set  of 
units  is  the  dynamical  weight,  but  tin-  pound  or 
gramme  in  the  C.G.S.  set  of  unit*  is  the  statical 
mass.  "  Milvertou "  appears  to  suppose  that  a 
foot-pound  of  energy  is  one  pound  (mass)  raised 
one  foot.  Wouhl  the  energy  Ui  the  sauie  if  that 
pound  (mass)  were  raised  one-foot  on  the  surface 
of  the  mooui'  On  tho  contrary,  one  foot-pound 
fnftun*  one  pound  weight  raise:!  one  foot,  or  in  other 
words,  one  p>und  mas*  rained  ono  foot  aynasf  the 
forct-  uf  yndri/v. 

I  hope  that  these  explanation*  will  nut  "  Mflver- 
ton  "  on  the  right  track,  but  tliat  if  ho  want*  luiy 
furthiT  cxiihmutiJh  he  will  not  hesitate  to  say  *o. 

H.  O  Mobarly. 

THE  ELECTRIC  LAUNCH. 

[20G60.]— It  seem*  somewhat  premature  to 
judge  tho  merits  uf  tlie  SledricUp  from  tho 
single  experiment  quotnl  by  your  c  irriTsaoiiileut 
"  E.  F.  letter  20o27,  and,  indeod,  tlie  chief 

disadvantage  mentioned  by  Mr.  Moy  swms  to  be 
the  great  w«  ijt,'at  of  the  storage  cells.  Now  I  find 
tliat  the  li  Sellou-VolcJiiij.ir  e  lls  measure  7tin. 
high,  by  9}  by  8 Jin.  each,  and  the  total  weight  is 
alwut  2,700lb.,  wliicli  may  outweigh  a  boiler  iuul 
coal  bunkers  of  the  vessel's  calibre :  l«it  then  the 
ctdls  have  the  advantage  of  caiy  stowage,  being  of 
small  size,  and  it  being  of  no  consi-queiine  when' 
they  are  situated  in  the  vessel,  Is  nig  in  this  ea»j 
stowed  under  the  seals  ;  whereas  a  Inner,  with  ita 
att<inuiut  bunkers,  and  necessary  room  to  swing  a 
shovel,  must  occupy  one  fixed  place. 

Now  that  Mr.  Keekeiuauu,  who  originated  and 
carried  out  this  system  of  electric  propulsion,  ha* 
gone  mo  far  successfully,  there  is  no  doubt  that  tho 
sduntiiie  men  of  the  day,  who  are  intent  upon  the 
most  economical  storage  of  elect rii  ity,  will  make 
lightlies*  and  )>ortahii.ty  u  special  object,  as  well  as 
general  efficiency.  It  is  evident  tliat  leail  will 
huvo  to  be  dixarihid  in  tlio  construction  of  such  a 
cell,  however. 

I  learn  that  a  "  sjs^  ial  propeller  is  being  con- 
structed to  be  driven  direct  from  the  motors  at  a 
high  sjwd."  Should  this  answer,  there  will  be  no 
neceamtv  for  the  counter-shaft  and  l»elting  that 
exists  at  prewnt,  and  the  whole  a]>paratus  be  under 
tlie  cabin-Moor,  comparing  favourably  with  the 
steam -engine  of  tlie  umi.J  launch  tyjw  in  this 
respect,  aud  also  that  it  does  uot  require  the  attim- 
tion  of  the  latter,  and  therefore  the  centre  of  the 
boat  alsive  thy  motors  ciuU  ba  usisl  as  a  cabin, 
and  no  sign  of  a  profiling  pMVci  visible,  nave  the 
lever  of  "  Addymaii 'a  friction  clutch."  tlie  amiwre 
metres,  commutator  handle,  and  reversing  gear. 

Another  advantage  Unit  this  method  of  pniuul- 
sion  psoa-wi's  over  the  ordinary  steam  launch,  i* 
tluit  the  power  is  alwavs  there  when  the  cells  lire 
charged,  no  matter  when  it  is  w.int«-d;  tlie-n-  is  no 
banking  up  of  tires,  soot,  and  smoke,  uordauger  of 
expUMUou  fnau  carele-mcss of  a'.u-udant. 

Taking  the  tugs  tliat  ply  up  and  down  the  river, 
for  an  example,  Uiey  are  foil  oi  machinery  and 
coal,  vet  have  to  carry  bulhist.  and  as  the  cool  is 
consumed,  and  the  vessel  lightened,  her  towing 
power  decreases  also,  whereas  the  storage  Isittery 
could  tike  the  place  of  t«lta*t  aud  coal,  the  extra 
weight  compensating  for  tlie  former,  aud  liaviug 
the  advantage  of  the  hitter  ill  being  ■•ouslaut, 
whether  charged  or  exhausted.  If  ever  (and  1  don't 
see  why  they  should  not)  electric  tugs  repbuv  the 
steatn  ones,  the  eoiupanit  *  owning  them  will  have 
jiowcr  stati.  >ns  ou  the  river  bunk,  with  buoyed  cables 
for  transmission  of  e Trout,  and  1  have  uo  doubt 
that  it  would  bo  eheu|«  r  to  maintain  a  large  engine 
in  such  a  station  to  tiauMuit  iu  energy,  even  though 
be  30  per  cent,  m  storage,  than  the  present 
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system  of  towing,  which  necessitates  long  lsvriod* 
of  waiting,  during  which  steam  must  to  kept  up, 
employing  labour  and  using  cool,  while  the  rife- 
trinity,  according  to  Mr.  Rockenraun'*  svstem. 
remains  latent  in  the  cells.        Fred.  Walkor. 

NOTES  ON  DYNAMO-MACHINES. 

1-JH6-0.-  In  letter  2>ibl-'>  Mr.  Evctahed  open*  up 
a  question  which  for  aome  time  I  have  been  on  the 
point  of  noticing  myself .  my  delay  being  owing  to  n 
desire  I  had  not  to  trench  upon  anything  "  E." 
might  have  to  say  further  on  this  point. 

The  remarks  I'have  to  make  refer  more  particu- 
larly to  the  Gramme  machine  than  to  the  Siemens. 

In  determining  the  characteristic  curve  of  the 
Gramme  machine,  it  will  be  found  that  the  curve  is 
not  one  of  rapid  rise  at  first,  followed  by  a  slower 
ris«,  continued  indefinitely  ;  but  consists  of  a  rapid 
rise  to  a  maximum,  after  which  it  commences  to 
fall  off. 

Fig.  1  show*  this  graphically.    ADB  is  the 
cal  curve,  ADC  is  what  is  practically  ob- 
Now  this  result  has  nothing  to  do  with  the 


currying 


delay  in  magnetising  the  iron  ring,  neither  is  it 
doe  to  the  other  cause  of  retardation,  which  Mr. 
Rvcrsbed  omits  to  mention— viz.,  the  srlf-itidurtion 
of  the  coils.  In  proof  of  this,  I  give  the  fact  that 
this  falling  off  is  independent  of  the  speed,  and 
i  in  Ule  curves  of  all  speeds  ;  it  con  Is*  caused 
nothing  but  the  field  due  to  the  coils 
Let  us  trace  the  action . 
Fig.  2  gives  a  diagrammatic  view  of  the  two  field- 
magnets,  N  S  :  the  ring,  < '  T> .  ami  let  us  take  u 
single  coil  and  trace  it  round.  Let  us  forget  all 
about  the  field-magnets,  and  consider  the  two  poles 
in  the  ring.  (I  may  remark  that  this  method  of 
treatment  gives  precisely  similar  results  to  con- 
sidering the  field  due  to  the  two  magnets.)  As  the 
ring  leave*  the  N  isde  at  I),  a  current  will  be 
induced  in  the  directum  shown  by  the  arrows,  till  it 
comes  to  the  neutral  lino  A  B.  Hero  the  direction 
will  reverse,  anil  during  all  the  motion  from  A  to  B 
will  be  as  shown ;  at  A  the  second  reversal  takes 
place.  Thus  it  will  be  seen,  on  consideration,  that 
all  the  currents  flowing  off  at  the  brushy  lit  A  II 
will  produce  poles  N,  at  B,  and  S,  at  A. 

Now,  the  true  neutral  point  of  the  machine,  due 
to  these  two  sets  of  poles,  if  they  are  of  equal 
ftreugth,  is  B1  A'. 

The  right  position,  then,  for  the  brushes,  depemla 
on  the  relative  strengths  of  the  poles  N  S  and  X,  S„ 
When  the  current  becomes  large,  the  poles  N,  S,  at 
A  B  become,  perhaps,  nearly  as  strong  as  X  S  at 
C  D,  so  that  although  for  a  weak  current  little  Wad 
is  required  to  to  given  to  the  lirushes,  when  the 
current  is  increased,  more  lead  must  to  given  ; 
otherwise  the  effect  of  the  machine  is  weakened,  as 
shown  in  Fig.  1,  by  the  curve  ADC.  The  verv  fact 
of  giving  the  brushes  more  lead  will  take  the'i»lcs 
at  A  B  further  round  still :  but  a  point  will  to 
hen  these  effects  are  balanced, 
of  thus  treating  the  subject,  I  might 
have  given  sketches  somewhat  like  those  given  by 
S.  Evershed,  showing  the  displacement  of  the  field ; 
but  I  believe  the  former  i»  somewhat  simpler  in 
i  <>usidering  the  Gramme  machine. 

With  regard  to  the  lead  given  to  the  brushes,  we 
must  be  careful  not  to  to  deceived  by  the  position 
on  tho  machine  from  a  superficial  observation  ;  for 
in  (one  machines  the  position  of  the  commutator 
does  not  correspond  to  that  of  the  coils,  the  commu- 
tator being  turned  bodily  through  a  certain  angle. 
This,  I  believe,  is  the  raw  with  the  Siemens,  and 
certainly  is  with  the  Ellison. 
I  shaft  be  glad  to  hear  what  others  have  to  suv  on 

LI  B.A. 


"LOOPED  FIGURES  BY  GEARING." 

[20671.]— Wmur  working  one  iUv  at  a  lathe  I 
then  had  fitted  as  described,  a  Cambridge  wrangler 
called  and  suggested  that  a  true  cusp  would  not  to 
formed  ;  but  us  to  watched  he  saw  the  loop  develop 
under  his  eyes.  I  offered  to  lend  11  few  engravings 
of  blocks,  anil  will,  with  pleasure,  send  "  F.  A.  M." 
some  with  loops  not  at  centre.  I  quite  see  the 
of  the  two  i 


point  referred  to  that  out 

rocking  and  circular  waves  alone  would  result ;  but 
does  not  something  depeud  on  the  position  of  the 
fixed  tool,  whether  on  the  near  side  of  centre,  at 
the  centre,  or  beyond  it :  The  fart  of  loops  being 
produced  is  undeniable,  as  "  F.  A.  M."  wfll  see.  { 
I  oo uW  repeat  tho  blocks ;  but,  luckily,  1  have 
i rings  of  several.  I  can  guarantee  that  only 
geared  rose-engine  was  used  in  produeing 

O.  J.  L. 


HOME  AND  GARDEN  CARPENTERING. 
II. 

[2©ti72.]-  Xow  it  is  required  to  build  a  shed  for 
bicycle,  tricycle,  garden -tool  house,  or  for  donkey, 
gout,  rabbits,  or  fowls.  &c.  Arc.  'Hie  scantling  is 
verv  similar  to  the  garden  fencing  k-forv  given, 
and  my  idea  is  to  do  with  as  little  labour  and 
timber  as  possible,  and  as  few  tools.  The  follow- 
ing will  be  it  Iwolntcly  necessary,  however:  hammer, 
saw,  screw-driver,  gimlet,  bradawl,  anil  u  spoke- 
shavn.  These,  if  not  at  hand,  will  not  to  a  very 
expensive  kit,  anil  with  instructions  bow  to  muke, 
one  little  tool  will  to-  all  that  is  required.    An  uxe 


chopper  certainly  would  to  handy :  no 
plane  is  required  it  is  hitour  in  vain.  Wo<«i'take* 
the  preserving  medium  totter,  and  stands  the 
weather  totter  rough  from  the  saw  than  if  pinned. 
The  rectangular  figure  Fig.  1,  with  the  hunti*  in 


Ji 


*vw4 


r  /  c.+  , 


r  i  c  s 


u  u 


the  angle,  we  will  suppose  to  to  the  ground-plan 
for  a  shed  for  stowing  away  a  bicycle  and  tricycle 
loft,  long,  tift.  wide,  iift.  ilin.  high  in  front.  7ft.  6tu. 
at  hack,  -that  is,  u  lean-to  with  a  fall  of  I  in  6  for 
the  roof  to  throw  off  the  wet.  First,  you  will  re- 
quire piles  of  yellow  deal,  pine,  or  "white  stuff, 
section  4|in.  by  ain..  -it  '-in,  long:  four  of  them 
will  want  a  cheek  taken  off  one  long  side  and  one 
short  side  for  6in.  down,  so  that  it  leaves  a  (in. 
shoulder  (see  A  and  Lx).  The  other  four  will 
require  a  shoulder  similar  nn  the  broad  side,  and  a 
mortise  right  across  (see  B  and  B  ■  ) .  These  are 
the  piles,  that  are  to  be  made  hot  and  treated 
to  a  coat  of  tar.  and  when  yon  hare  chosen 
a  rising  ground,  upon  which  yor 


if  possible,  line  it  out.  and  put  your 
the  shoulders  level  with  the  ground. 
1   constructed   I   drove  a  long  stake 


iiiles  in. 


in  first, 

and  wriggled  it  about,  and  then  drove  my  piles  in, 
um r kill  them  off  level,  and  cut  the  shoulder) 
when  in  the  ground— rather  awkward  I  admit,  but 
totter  than  digging  ground  up  and  putting  ttom  in, 
as  they  ore  not  no  apt  to  settle  down.  If  you  do 
dig  holes  for  them  do  not  jsiiut  them,  but  prepare 
some  elm  lin.  thick,  bin.  wide,  and  12m.  long,  and 
central  on  the  butt-end  at  the  bottom  with  a 
eou|de  or  three  of  4in.  spike  naila,  which  will 
answer  oil  purposes.  C,  which  relates  to  all  four 
corners  (the  uprights)  is  made  of  inch  stuff,  one 
board  cut  diagonal,  lis  recommended  in  the  letter 
on  garden  fence  making,  the  corner  posts  L  shape. 
V  is  made  the  same,  with  one  board  and  the  piece 
nailed  down  upon  the  centre,  making  these  four  poets 
T-ahaped.  and.  instead  of  mortising,  pieces  are 
notched  out  before  nailing  them  up ;  and  when  put 
together  a  mortise  is  formed  for  the  rails  to  nail 
vour  weather  boarding  to  (ace  posts  1  and  2) : 
:|  and  4  ore  sections  of  the  same ;  6,  7, S,  0,  10,  and 
11  show  the  holes,  pieces  notched  out,  which,  when 
put  together,  form  the  same  mortise.  When  thr 
rails  are  put  through  it  forms  a  bond  top  and 
bottom.  If  for  a  workshop  it  forms  a  fillet  that 
carries  the  floor,  or,  more  rwoperly  speaking,  a 
joist  outside  and  in,  and  a  sleeper  shown  ut  £ 
carries  two  more  joists,  and  it  may  to  boarded  trans- 
versely ;  and  when  the  floor  is  once  laid  it 
to  taken  up  in  one  piece  and 
is.  if  you  waut  to  cart  it  away, 
is  shown  again  at  5.  A  mortise  is  cut  at 
each  end,  so  that  it  fits  upon  the  web  of  the 
post  and  rests  upon  Um  piles.  There  are  notches 
cut  in  these  again,  and  the  joist  being  inch  stuff 
tiin.  deep,  is  joggled  into  them  for  about  Sin.  This, 
you  will  understand,  is  taking  the  length  from  left 
battens.  The  affair  would  stand  very  well  Oft. 
between  uprights  :  the  sleepers,  2Jin.  by  3in.  Fig.  2 
is,  to  a  certain  extent,  a  section  and  elevation  in 
tho  centre  bay,  as  we  may  term  it ;  1  and  2  are  the 
posts  or  uprights;  3  is  the  rafters,  lin.  by  Ma. 
deep  ;  4,  .1,  and  G,  battens  for  roof  boarding,  shown 
at  if  8  shows  how  the  rafter*  and  bond -rail  is 
joggled  into  the  posts ;  10  is  a  batten,  which  is 
shown  at  4,  with  a  strengthening  wale  nailed  on, 
but  a  piece  can  to  sprung  in  and  nailed  as  shown 
at  10;  11  is  the  way  to  lay  the  boarding  upon  the 
battens,  the  fillets  u'i»n  the  joints  are  only  nailed 
upon  one  side,  the  other  is  left  for  shrinking  ;  12  is 
the  woy  the  window-sill  is  put  in ;  111  is  the 
window'-oavu  or  drip-board  :  14  is  section  of  sash- 
tors,  only  vertical.  Tho  glass  is  put  in  jump  joint. 
The  joints  ran  lirst  Is-  juytsl  over  with  white-lead 
and  oil.  9  shows  the  way  other  bars  ore  mortisw] 
in  the  top  and  notched  into  thr  bottom,  driven  in 
tight  and  ski- w -nailed  ;  15  is  the  erection  with  a 
batten  door  hung  to  open  out,  hung  with  cross 
Gurnett  lunges.  The  rafters  are  cut  to  an  angle  in 
the  front  to  form  a  kicking  to  carry  a  V-gutter, 
which  can  to  tixid  with  uaUs  through  the  lack  of 
the  same  into  rafters.  When  vou  get  the  frame  up 
and  the  roof  on.  you  can  till  in  the  aides  by  nailing 
light  bovirdiiig  "  ntsjti  the  battens,  or  bonds, 
from  .top  to  bottom.  This  is  a  building  that 
vou  may  reudilv  strike  and  cart  away  with  you  or 
make  firewood  'of.  You  can  knock  it  off  the  pile*, 
and  re-erert  it  in  a  very  little  time.  One  I  erected 
for  a  workshop,  I  have'  loon  given  to  understand, 
has  had  the  roof  removed  and  been  converted  into 
a  greenhouse.  Screws  are  very  cheap,  and  yoa 
will  require  vary  few.  If  put  in  with  lard,  yo» 
may  draw  thorn' from  ]>o*t*.  boards,  4c.  etc.,  and 
from  the  foot  of  poets  and  pile*,  which  will  make  it 


totter  for 


J. 


spil 


is  the 


material,  and  verv  durable  if  it  is  well  < 
put  together.  I  thinned  my  compost  i 
oil,  as  it  wo*  cheaper  uml  went  farther.  Thcl 
or  fillets  upon  the  joints  of  roof  should  be  put  on 
with  a  strip  of  old  calico  sheeting  or  canvas,  as 
when  it  overlaps  the  other  end  the  tar  composition 
is  absorbed  bv  it  like  a  sponge  and  makes  it  tight. 
The  stuff  for 'uprights  should  to  Sin.  by  2in.,  one- 
cut  deep;  the  same  for  Isiud,  joist,  rafter*,  and 
kittens  for  roof.  If  to  to  floored,  sleepers'  stuff 
tiin.  by  2lin. ;  one  flat  floor,  boards  Sin.  by  2)tn., 
two  cuts  deep.  Use  rose  nails.  1  Jin.  by  2Jiu. :  and 
for  roof,  lin.,  cut  clasp,  will  do.  If  yon  dispense 
with  the  piles,  and  moke  the  posts  as  I  have  done 
in  some  instances  lHin.  longer,  and  nail  a  foot  on 
them  as  shown  at  Fig.  4  and  Fig.  J>,  the  T-post  a 
piece  of  lin.  elm,  12in.  by  tiin.,  and  the  center 
post,  L-shape,  a  piece  lin.  elm,  Sin.  square,  yon 
will  require  some  :fin.  or  Jljin.  ruse  nails—  not  many, 
its  three  in  the  T  will  do,  and  four  in  the  L  ",  the 
roof  stuff.  Sin.  by  21in..  three  cuts  deep.  The  other 
portions.  Ac,  1  must  defer  until  next  letter. 

Jack  of  All  Trades. 

SPECTACLES. 

[2067.1.1  —  1  JTAVi:  recently  been  going  in  for  the 
subject  of  spectacles,  and  find  many  little  things 
which,  although  verv  important,  are  neglected  in 
the  application  of  this  simple  optical  rontrivauo'. 

Xow.  I  sliouldlike  toseei 


Digitized  by  Google 


Oct.  27.  1882. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  018. 


what  i*  done  in  the  following  cases :  - Suppose  an 
eye  m  which  the  cornea  is  thicker  iu  the  ct utre  than 
..round  tin;  edge ;  also  un  (ye  in  which  the  cornea  i* 
thicker  around  the  edge  thou  the  centre.  In  Imth 
thi-*e  van-.*,  what  device*  luive  opticians  for  ascer- 
taining that  such  is  Un-  msc ;  ami  how  do  the  v 
remedy  them  Y 

Again,  suppose  the  right  eve  ih  weaker  titan  the 
left,  or  ciee  rrrita,  would  the  optician  give  the 
patient  an  ordinary  pair  of  spectacles  V  If  not. 
what  steps  does  ho  take  to  discover  such  defects,  and 

I  am  afraid  sufficient  care  in  not  given  to  the  sub- 
ject of  adapting  sprjetack*  to  the  eye  '.  atul  ihut  on 


this 


•  \  '■  - 

are  many  practices  which  are  not  only 
but  condemiiuhlc. 
,  Oct.  11 


itdciessej 


VEGETARIANISM. 

t'i.]  -Mr.  Stooki:  and  ••  G.  B.  T.' 


have  both 

you  long  and  valuable  litters  un  this 
subject.  Si  far  us  tlx;  question  itself  in  concerned, 
I  am  ccrtuirjy  of  tlte  opinion  of  the  httter,  and 
regret  the  more  that  he  leuvt-s  one  fallacy  uuchal- 
leuged — nay,  even  confirms  it. 

Both  correspondent*  contend  that  animal  food 
ra,i  not  In;  eaten  raw. 

Now,  I  cuu  rat  a  piece  of  perfectly-fresh  steak 
of  really  good  quality  raw,  and  enjoy  it ;  I  learnt 
to  eat  it  so  from  a  lady  an  fastidious  with  respect  to 


I  know-,  moreover,  of  n  case  in  my  own  family 
where  a  man  having  long  suffered  much  from  a 
disease  of  the  stomach,  was  ordered  liv  the  late 
Professor  Oppolwr,  of  the  Vienna  I'uiversity 
(dead  now  some  l.'i  years),  to  cat  raw  meat,  cspo- 
peeially  veal  and  venison,  bruised  in  a  mortar. 

Moreover,  millions  of  people  delight  in  oysters, 
which  are  generally  eaten  raw.  Haw  eggs  are  also 
an  article  of  diet  which  many  consider  a  dainty. 

Upton  Park,  October  2i.  Polysflo'tt. 

BICYCLE  HEAD. 

(2067'>.]— Maxt  years  ago,  when  first  bicycle* 
were  introduced,  we  made  a  large  number  with  a 
steel  spring  let  into  the  Itead.  This  was  in  the  age  of 
wooden  wheels,  and  the  object,  aimed  at  Was  to 
lewn  the  vibration,  aud  we  were  quite  satisfied 
with  the  results,  as  also  were  the  riders. 


Works,  Colchester. 

STEAM  TRICYCLES. 

\Xd"6.]  Tkktcles  and  bicycles  have  now 
been  brought  to  such  a  state  of  perfection,  tlutt 
there  seems  almost  nothing  left  to  be  desired.  But 
«w  restless  spirits  want  very  much  to  alter  this 
settled  problem  without  reconstruction  of  the  whole 
machine. 

Those  beautiful  machines,  as  adapted  to  manual 
power,  are  quite  inudaptable  for  steam-powor.  If 
steam -powj>r  is  to  lie  applied  to  common  roads,  an 
entirely  new  mode  of  construction  is  necessary.  In 
Blackburn's  patent.  No.  3838,  '77,  this  fact  was 
judiciously  recognised.    When  I  wrote  to  you  on 
this  subject  three  years  ago,  tlte  edition  of  blue  books 
wen*  quickly  sold  off,  and  it  has  ever  sinoe  been  out 
of  print.    But  the  patent  is  well  worth  perusing 
at  the  Patent  Office  library,  as  it  contains  some  very 
ingenious  ideas,  which  were  well  carried  out.  The 
condenser    appeared    to    act    v.  rv   Mil  MmA 
and  the  coil-boiler  seemed  to  lie  the  only  weak  point 
about  it,  as  I  told  Mr.  Blackburn  at  the  time.  I 
presume  this  proved  to  be  the  case,  as  the  patent 
became  void  at  the  end  of  throe  wars,  on  nonpay- 
ment of  the  £J0  duly.    This  vehicle  weighed  eleven 
hundredweight,  and  carried  two  persons  comfort- 
ably ;  the  driving-gear  was  variable,  aud  the  liquid 
fuel  arrangements  were  very  efficient.    The  history 
of  the  steam  tricycle  in  your  last  issue  (page  lo'J) 
may  be  interesting  to  your  readers. 

In  XI  I  invented  n  new  mode  of  applying  D 
tubes  to  steam  generators  (No.27<>-,  '71)  and  further 
ira  pro  veuients(see  patents  Xos.  2977,  "Sand  140ti,'77). 
The  latter  patent  contains  forms  of  boilers  almost 
identical  with  those  shown  on  page  l.VI,  the  differ- 
ence being  the  formation  of  the  upper  part,  which 
is  the  idea  of  Mr.  Storev,  the  designer  and  maker 
of  the  tricycle  shown  in  the  diagram. 

The  method  of  bunting  liquid  fnel  is  the  invention 
of  Mr.  Kidd,  who  planned  for  me  the  arrangement 
shown,  about  the  year  1875,  when  I  was  trying  a 
great  many  experiments  in  aeronautics,  A;e.,  with 
Mr.  Storey's  assistance. 

Mr.  Storev  applied1  for  a  patent  for  his  boiler  in 
18*0  (>,'.,.  .villi'; .  but  did  not  proceed  with  it.  He, 
however,  continues  to  manufacture  them.  Mr. 
Kidd's  ohm  of  burning  liquid  fuel  was  described  A 
y..i:>  Aiv  rvurdt  in  11  provisional  sjsTifir-ation,  Nr. 
3176,  "80,  and  again  with  Storey  s  boiler  in  No. 
1799,  '80,  and  thereby,  of  course;,  rendering  both  the 
latter  illegal  and  invalid.  Tlte  mode  of  condensing 
by  means  of  a  water  tank  is  very  inferior  to  lilack- 
If  this  tank  is  filled  with  60lb.  of  water  at 
21b.  of  water  in 


(by  the  latent  beat  of  the  steam)  tn  boiling  point  iu 
less  than  10  minutes,  after  which  the  tank  would  Is; 
useless,  whereas  Blackburn's  condcuM-r  is  continuous 
and  much  lighter. 

I  would  advise  any  of  your  readers  who  mav  con- 
template patting  steam  to  tricycles  to  abaMM  all 
idea,  of  extreme  lightness,  us  a  few  pounds  are  of 
no  consequence  when  steam  hn»  to  <lo  the  work,  and 
strength  is  of  great  importance.  Compressed  air, 
sjiriugs,  and  electricity  are  not  worth  a  moment's 
thought  for  motors,  the  necessary  arrangements  for 
compressing,  winding  up,  and  replenishing  being 
impracticable.  .Steam  requires  no  reservoirs  of 
power,  utid  can  Isj  got  up  anywhere  by  means  of 
fuel  and  water. 

'.'1st  Oct.  Thomas  Koy. 


It,  ami  the  evaporation  equal  to 
3  minutes,  the  water  in  the  tank 


IN  RAILWAY 
CAUSED  BY  CONTINUOUS 

to  "  a.  j." 

[2O077.]— To  make  this  subject  dear  to  your 
corresponihrnt,  I  will  divide  the  ••jerks"  felt  by 
passengers  into  two  classes  -1st.  That  which  takes 
place  when  a  train  is  running  and  the  brakes  us 
applied  ;  '2nd.  That  which  is  felt  at  the  moment 
when  tlte  train  is  coming,  or  has  uctuully  come,  to 
rest. 

An  instantaneously-acting  automatic  brake  has  a 
store  of  power  upon  each  vehicle  ready  for  use  at 
any  moment.  It  therefore  follows  tlutt  if  the 
whole  of  this  power  be  applied  at  the  same  instant, 
all  the  carriages  will  be  brought  to  rest  simul- 
taneously withuttt  any  jerking  between  each  other, 
and  without  any  compression  of  thu  buffers  or 
dmggiug  of  the  couplings.  Passengers  will  hear 
the  brake-blocks  grinding  upon  the  wheels,  and 
feel  that  the  speed  of  the  train  is  being  very  quickly 
reduced,  but  without  any  inconvenience  to  them- 
selves. 

We  will  now  consider  a  sluwiy-octing  non-auto- 
matic brake  :  it  has  no  store  of  power  upon  each 
vehicle  ready  for  action,  but  the  power  has  to  be 
conveyed  to  each  carriage  from  generally  the 
engine,  but  in  some  systems  from  the  van.  Here 
we  have;  slowness  of  application  in  consequence  of 
time  lost  in  transmitting  the  power,  nn  inferior 
"stop"  as  regards  distance,  and  also  violent  jerks 
caused  by  thn  brakes  being  full  »n  ujmn  some 
vehicles  and  Jull  of  upon  others. 

Take,  as  on  example,  an  express  train  fitted  with 
■  brake  under  the  control  of  the  driver,  and  worked 
from  the  imginc.  The  driver  creates  a  vacuum  or 
other  jiowir :  the  effect  is,  that  instead  of  simul- 
taneous action  throughout  the  train,  the  brake  is 
first  applied  to  the  engine-wheels,  thin  to  the 
teniler,  next  to  the  carriage*  one  after  another, 
uutil  at  last,  after  many  seconds  (the  time,  of  course, 
varying  with  the  length  of  the  train),  the  brakes 
are  applied  u|»n  the  rear  van.  A  train  ruining  at 
ob  miles  an  hour  passes  over  88ft.  |ier  second,  and 
the  energy  in  such  a  train  would  be  no  less  than 
120  foot-tons  for  each  ton  of  the  total  weight  of 
the  train  ;  hence  it  follows  tlutt  when  the  brake  is 
applies),  the  speed  of  the  front  portion  of  the  train 
is  suddenly  reduced  to  about  50  or  •>•<  miles  an  hour, 
at  the  some  time  that  the  rear  portion  is  moving  on 
at  the  original  speed  of  CO  miles  an  hour.  This 
action  compresses  all  the  buffer-springs,  and  iu  u 
long  train  the  compression  amounts  to  a  total  of 
many  feet. 

Now  when  the  brake  begins  to  act  on  the  rear 
vehicles  one  by  one.  the  buffers  rebound  and  cause 
a  violent  jerk,  which  is  not  only  disagreeable  to  the 
passengers,  but  sometimes  causes  draw-bars  and 
couplings  to  be  broken,  in  which  case  a  non- 
automatic  brake  is  ut  utiee  rendered  useless,  and  a 
collision  between  the  two  jiortiou*  of  the  train  is 
very  likely  to  follow. 

Iteferring  to  the  •'  jerk  "  which  i«  felt  at  the 
moment  when  the  train  stops,  the  following  is  the 
explanation  desired  by  your  correspondent.  When 
a  train  is  running,  and  brakes  are  applied,  each 
carriage  is  subjected  to  a  strain  cauami  bv  inertia, 
equal  to  the  weight  of  the  carriage  multiplied  by 
the  rate  of  retardation  of  the  train.  Thu  strain 
espial*  iu  practice  about  one-tenth  of  the  total 
weight ;  it  acta  as  a  forward  push  applied  to  the 
centre  of  gravity  of  the  vehicle,  and  changes  the 
distribution  of  ttio  weight  on  the  wheels,  the  front 
pair  being  more  loaded  than  usual,  and  the  rear 
pair  correspondingly  leas. 

Now  it  will  be  teen  that  this  alteration  in  dis- 
tribution of  weight  must  also  affect  the  position  of 
the  vehicle:  instead  of  running  forward  ,  iilatly, 
it  will  be  found  that  the  front  end  of  each  carriage 
is  much  Aricer,  and  the  rearend  hiqhfr  than  its  usual 
level.  As  soon  as  tlte  train  actually,  or  very  nearly 
stops,  the  ris-cira  of  the  carriage  bodv  is  destroyed, 
in  fact  ceases  to  exist,  and  the  vehicle  at  once 
assumes  its  normal  position  with  equal  weight  upon 
the  wheels.  The  sensation  caused  to  paasritgert  by 
carriages  "  righting  themselves,"  as  it  is  technically 
termed,  is  verv  unpleasant.  It  oan,  however,  be 
entirely  avoided  by  arranging  the  brake-gear  in 
i  a  way  as  to  create  a  vertical  force  count 


than  iijioii  the  outside  ones,  and  drivers  should 
always  release  the  brakes  nt  the  Last  revolution  ui 
the  wheels,  iu  order  to  give  the  carriages  time  to 
assume  their  normal  position  gradually  und  im- 
pcrcoptihly,  without  any  jump  or  jerk  ut  the 
tnonteut  of  stopping.  Your  correspondent  men- 
tions tlutt  this  "jerk  is  very  marked"  upon  lines 
he  name*  at  Manchester ;  but  if  he  were  to  travel 
iu  some  of  the  stopping  trains  upon  tlte  Midland 
Railway  fitted  with  modifications  of  the  Sanders  and 
Dolitho  vacuum  brake,  ho  would  find  that  the  jerks 
cuusmI  bv  it  are  much  more  stivere  titan  those  given 
bv  Smith's  vacuum  brake  upon  the  Manchester, 
.Sheffield,  and  Lincolnshire  Company's  trains. 
"  S,  J."  tells  us  that,  a*  n  director  of  an  Insurance 
Company,  he  finds  that  railway  com|»uiics  twre,  moV./ 
My  that  the  passenger  got  out  of  the  train  before  it 
stopped. 

It  is,  unfortunately,  a  fact  that  many  persons- 
!<•<// get  into,  and  out  of,  trains  when  in  motion,  but 
still  much  of  the  loss  of  life  which  follows  can 
easily  lie  prevented  by  the  companies  [iroviding  the 
carriages  with  continuous  footboards,  and  having 
platforms  of  a  proper  height.  It  is,  of  course, 
well  known  tlutt  the  companies  *'do  invari&bly 
state  that  the  jusseuger  got  out  when  the  train  was 
in  motion." 

After  an  accident  to  a  pvwuger.  it  is  usual  for  a 
company's  official  to  see  the  porters  and  other  ser- 
vants who  were  present,  the  result  being  that  the 
serrauts  well  understand  that  they  must  ull  give 
the  same  account  as  tlutt  drawn  up  by  their  superior 
officer. 

Some  time  ago  a  case  was  brought  under  my 
notice  iu  which  u  tntiu  hud  actually  stopped,  and  a 
passenger  iu  the  act  of  getting  out  of  a  carriage 
was  thrown  down  bv  the  rebouniling  of  the  buffers 
inconsequence  of  their  having  been  compressed. 

p.nger  was  at  once  threatened  with  legal 


the  |Ntssengrr 
proceedings  "  for  getting  out  of  a  train  in  motion." 
lie,  however,  knowing  that  ho  was  in  tlte  right, 
and  *up|Mirtod  by  the  statements  of  feuow-pos- 
seugers.  determined  to  take  the  noceasary  steps  to 
defend  himself.  After  considerable  investigation 
the  truth  was  obtnim-d,  tlutt  the  train  had  actually 
|  stopped,  and  that  the  buffers  then  rebounded, 
cuusuig  the  carriages  to  run  buck  several  feet.  At 
first  the  company  appeared  inclined  to  say  that 
thn  words  "train  in  motion"  included  not  only 
usual  running,  but  "  motion  "  in  any  directiou, 
even  if  caused  by  reboundiug  after  stopping.  No 
doubt  the  company  found  that  such  a  claim  would 
not  be  upheld  in  a  court  of  law,  for  nothing  further 
was  over  heard  of  the  legal  proceedings  against 
this  ]iassenger. 

The  next  time  "  S.  J."  has  a  similar  cose  bronght 
under  his  notice  he  will,  perhaps,  obtain  valuable 
information  by  ascertitiiung  if  the  train  was  running 
forwards  und  had  not  stopped ;  if  the  passenger 
was  thrown  down  at  the  moment  of  stopping  by 
the  jerk  of  the  carriage  assuming  its  normal  posi- 
tion; or,  if  lifter  the  train  had  actually  stopped, 
the  "motion"  was  the  rebounding  of  the  carriages. 

Clement  E.  C 

Leicester,  October  21st. 


APPRO 


OF  A 


PERPETUAL,  MOTION 
PENDULUM. 


[20078.]  As  the  subject  of  dynamical  problem*. 
&c,  is  now  uuder  discussion,  perhaps  a  brief 
account  of  it  self-driving  pendulum  which  I  designed 
more  than  10  years  ago  nuiy  Is;  of  interest.  It  is, 
perhrqis,  unitesiessury  to  say  that  I  never  went  so 
far  as  to  construct  a*  model,  being  well  aware  of  the 
impossibility  of  perpetual  motion  in  general,  and 
seeing  the  fallacy  of  this  particular  case.  However. 
I  chum  that  it  is  as  near  an  approach  to  perpetual 
motion  as  possible.  The  principle  of  the  arrangement 
is  based  upon  a  statement  of  Sir  E.  Beckett's,  to  the 
effect  that  a  long  and  heavy  pendulum  require*  no 
more  power  to  main  tain  its  vibration  titan  u  short 
and  light  one ;  moreover,  it  is  well  known  that  u 
well-made  and  heavy  pendulum  requires  only  a 
very  small  power  to  'keep  it  vibrating  when  MOO 
started.  Again,  a  long  heavy  pendulum  will  possess 
more  momentum  (to  use  an  almost  obsolete  term) 
than  a  lighter  one.  These  facta  being  granted,  it  is 
clear  that  if  we  can  arrange  the  mechanism  so  that 
at  certain  short  intervals  the  pendulum  shall  wind 
up  the  small  weight  (or  spring)  which  drives  the 
escapement,  and  we  caw  largely  increase  the  weight 
and  length  of  the  pendulum,  and,  therefore,  its 
momentum,  while  the  small  driving- weight  remains 
tlte  same ;  then  the  more  we  increase  the  size  of  the 
pendulum,  the  more  power  has  it  of  winding^  up  its 
driving-weight,  and  the  longer  will  it  continue  to 
work.  Tim  details  were  shortly  as  follows:— A 
long  and  heavy  pendulum  with  an  ordinary  escape- 
ment driven,  not  by  the  ordinary  train  of  wheels 
and  pinions,  but  by  one  wheel  and  pinion  only. 
Tlte  wheel  is  connected  to  a  small  harrel  with 
ratchet,  fa.,  and  n  light  cord  with  small 
weight  attached  is  coiled  on  the  barrel.  A  smell 
winch-hundle  is  flxod  to  the  barrel,  and  the  whok- 
is  so  arranged  tlutt  ut  intervals,  say,  of  one  minute, 
d  at  a  moment  when  the  pendulum  is  at  one 
trerae  of  its  arc,  the  winch-handle  is  shifted 
into  the  same  plane  as  the  pendulum-rod  is  in,  aud 
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coming  in  contact  with  it  is  driven  through  a  small 
pert  of  ii  revolution  by  tho  return  stroke  of  the 
pendulum,  thereby  turning  the  barrel  and  winding 
up  the  weight  to  the  nocessnry  extcut.  li.-f •  >n -  the 
pendulum  again  come*  luck,  the  winchdmudle  Una 
shifted  out  of  its  plane  oi  vibration,  and  remains  so 
till  another  minute  ha*  elapsed,  when  it  again asms 
iuto  contact  with  the  pendulum,  and  the  winding 
up  U  repeated.  Of  course,  during  the  minute  the 
winch-handle  has  performed  a  small  part  of  u 
retrograde  revolution.  I  will  not  occupy  further 
sistoe  hy  showing  why  the  arrangement  would  faii 
the  reasons  wdl  be  obvious  to  persons  having  a 
knowledge  of  lwchanirsd  }M-inciplcs.  However,  it 
;iji|Muir*  to  me  that  if  a  certain  sized  pendulum 
under  the  above  condition*  continued  to  work  for. 
say  one  hour,  then,  if  wo  double  the  aue  of  tlie 
pendulum  it  would  work  for  two  hours,  and  no  on. 
Of  counts,  to  some  extent  this  is  duo  to  the  extra 
power  netted  nud  stonsl  in  starting  the  larger 
pendulum  trota  a  statu  of  rest. 


HARDENING  AND  TF.  MP  ERIN  CI  STEEL 
TOOLS. 

[20079.] — I  AJ£  very  glad  to  we  thin  subject 
entered  .upon,  aud  hoi*,  with  "C.  A.T."  that 
some  of  our  practical  correspondents  will  come  i"r- 
Wanl  and  give  us  the  licuctil  of  their  i-xperieniv  on 
tempering  steel  goo.  Is.  I  am  quite  aware  that  it  is 
not  no  long  mice  an  article  on  this  subject  appeared 
m  thine  page*:  but  the  writer aiqsiansl  to  n  ly  njna 
tempering  by  colour,  ami  it  is  just  at  this  point 
where,  with  ni  '-.'  iii  dee),  the  difficulties  begin. 

The  time  was  when  I  ratliL-r  prided  mvseli  on  my 
stall  in  drawing  d<  >wu  hardened  steel  to  a  tough- 
cutting  edge  :  but  it  sterns  to  mt;  tlui?  since  the  in- 
troduction of  the  Bessemer  iiroocsii  a  m-dimn 
tamper  is  very  hard  to  pvt.  aud  that  tempering  by 
colour  is  very  uncertain  in  its  results,  excepting, 
perliajB,  tin-  "moral  certainty"  tluit  you  will  Dot 
get  it  the  temper  required.  Ou  this  account  1  have 
lately  placed  more  dependence  on  tempering  direct 
from  a  red-heat  by  rooting  in  nil. 

Tempering  in  oil  is  not,  however,  applicable 
unless  upon  a  small  scale ;  therefore,  your  onrre- 
sjxmdeut's  idea  tluit  tie.  1  might  preferably  Is- 
hardened  in  water  of  different  degrees  of  tempera  - 
ture,  is  a  good  one,  nud  reminds  me  that  music- 
wire  is  t£iu|.«red  by  being  plunged  at  the  reddidit 
into  boiling-water,  and  that  the  makers  claim, 
that  by  no  other  process — not  even  by  annealing  in 
ashes  -can  they  gel  the  equable  tough  tvmprr  for 
which  English  music-wire  is  so  celebrated.  So 
satisfactory,  indeed,  is  the  temper,  that  skilled 
miicitauiciaus  are  commonly  in  the  bohit  of  using 
it  to  make  spiral  springs,  and  I  am  informed  by 
them  that  no  other  wire  answers  this  purpose  so 
well,  as  it  ran  ly  hreak*.  and,  with  fair  treatmcut. 
never  loses  its'  elasticity.  Watchmakers  ulw,  1 
believe,  will  not  refuse  a*  good  word  ou  behalt  of 
music- wire.  W.  H.  Daviea 

LEGAL  BEPLIES. 

[20680.]  —  AmffiST  Cojckssatios  (1S281).— 
This  rai<-s  several  complex  legal  questions,  anil 
cannot  be  definitely  answered  without  fuller  details 
of  what  actually  hupi».ned.  The  eosu  di*r>  not 
come  under  the  Employers'  liability  Act,  aud  the 
difficulty  as  to  miikmg  the  owner  of  the  vun  liable 
is  that  he  was  a  stranger  to  the  person  injured,  and 
there  was  no  privity  between  them.  If.  however, 
the  carman  asked  tho  querist  to  help  him,  he  may  b.j 
taken  as  having  done  so  on  behalf  of  ins  employer. 
Hut,  in  any  event,  it  will  be  for  the  plaintiff  to  show 
that  the  n.is-  in  question  was  intended  t  •  be  used  as 
it  was,  and  a  as  unlit  for  its  purpose  hyreasmof 
the  negligence,  if  nut  to  the  knowledge,  of  tie- 
owners  of  the  van.  The  fact  that  it  broke  would 
not  alone  be  suiheient  proof,  and  unk«*  the  querist 
is  prepared  with  some  evidence  upon  this  pom!,  he 
had  liettcr  not  nsk  an  action  so  k  gaily  doubtful. 

Dkhotos  op  Paorr.nTY  -Cutimto*  (l-iJSS).— 
1  do  not  see  how  any  creditor  inn  hare  a  legal  lien 
upon  articles  intrusted  to  bis  debtor  to  be  repaired, 
and  I  should  advise,  tile  querist  to  summon  the 
creditor  to  the  proper  police-court  for  illegally  d-- 
taining  his  property,  or  he  can  sue  him  in  the 
county -court  if  he  chooses  ;  but  the  other  process 
will  be  Uitli  cheaper  and  quicker,  the  sunuuous 
only  costing  two  shillings. 

Ftmxisuai  Ilorsi!—  Rest— Boxrs  (l.*2^"S>.— The 
safest  and  most  strictly  legal  way  to  pMOMfl  in  this 
ease  is  for  the  querist  to  distrain  upon  the  boxes 
for  tlie  rent  only  that  is  actually  due,  giving  up  the 
other  items  of  gas,  ir„  aud  thou,  after  giving 
notice  of  t)w condemnation,  he  ran  will.  Hut  see,ii>£ 
that  the  tenant  consented  to  leave  the  boxes  with 
him  as  a  pledge  for  the  whole  amount,  he  may  de- 
termine that  coutract  by  giving  notice  to  him  that 
ho  will  sell  them  within  a  certain  time,  say  a  week, 
unless  the  >um  1»!  paid  ;  and  at  the  end  of  that 
time  he  could  sell.  This  course  would,  I  tliink.be 
lir.ietically  as  safe  os  tho  other,  aud  as  it  would  Ui 
less  trou  baMM  and  expensive,  it  might  as  well  be 
adopted. 


Ista.vt— AronsiirriLiTioN^ Acromrr  (4K358)  .— 
This  question  is  so  confused  that  I  cannot  quite 
main  out  what  has  really  happened.  Ii  the  querist 
was  entitled  to  a  share  of  the  intestate's  estate,  the 
administrator  had  no  right  to  keep  it  to  satisfy  any 
sort  of  counter-claim  he  might  have.  The  querist's 
remedy  is  to  sue  the  administrator  for  his  legacy,  if 
he  knows  the  amount ;  or  to  take  out  a  summons, 
either  in  the  High  Court,  or  in  the  proper  countv- 
court,  if  the  estate  be  below  C.'SIO,  to  compel  tho 
administrator  to  render  an  account  of  his  dealing* 

Fred.  Wetherfleld,  Solicitor. 
2,  Gresliam-buildings,  truildhall. 

BOOTS  AND  SHOES.   TO  "JACK  OF  ALL 
TRADES " 

['Ji'KiSl  •]  YoDB  correspondent  wrrai  to  know  all 
about  shoe-making.  Will  he  kindly  endeavour  to 
answer  rue  two  questir'iis ':  Fiist,  Wliat  is  the 
iliffercncc  in  tho  present  day  between  the  shoes 
and  hoot*  which  you  purchase,  rather  ready-made 
or  to  older,  at  any  London  shop,  or  at  ordinary 
shops  in  any  large  town,  and  those  which — appa- 
rently the  same  in  moke  -you  may  get  now  and 
then  at  smaller  shops  at  from  one-fourth  to  one- 
third  of  the  price  I  It  seems  to  me  that  boots  ami 
shoes  are  nowadays  among  the  most  exts-iuuve  of 
all  goods.  1  have  to  |uy  from  thirty  shillings  to 
two  and  a  half  guineas  for  shoes  from  West-end 
makers.  My  wile  cannot  get  liny  shoes  at  these 
shops  under  about  seventeen  shillings,  and  yet  the 
other  day  in  a  country  town  she  found  very  good 
ouis  in  a  small  shop  for  four  shillings  and  eleven- 
is'iice.  which,  moreover,  bad  his-ls  of  a  far  better 
shape  than  any  she  could  hud  in  Loudon.  Can 
"  Jark  of  All  Trades  "  explain!  Secondly,  I  have 
found  a  peculiar  failing  ui  boot*  -viz.,  the  inner 
leather  upjureutly  rotting  ut  the  heel,  about  an 
inch  or  two  up  from  the  sole,  while  the  boots  other- 
wise show  hardly  any  symptoms  of  wear,  and  this 
in  hoots  coatingfrom  'thirty  shillings  to  four  guineas 
the  pair— the  latter  waterproof  fishing-boots, 
which  are  rendered  quite  useless  from  this  defect. 
Tho  maker  simplv  suu^i  »ts  that  I  must  have  them 
refooted  at  an  expense  <it  two  pounds.  Auv  hints 
or  advice  from  "J.  of  A.T."  1  shall  fee!  obliged 
for.  F.K.C.8. 

IMPROVED  BIOTCLE  HEAD. 

[2n682.V—lK  letter  "jnfi.VJ  "A  Bicycle  Rider" 
writes,  "  When  the  small  wheel  springs  forwards." 
W"hat  this  means  I  am  fairly  ut  a  h*s  to  under- 
stand ;  but,  presuming  that  it  means  jumiiing  when 
|tnssiug  over  uneven  ground,  allow  me  to  explain 
tliat  it  would  have  no  effect  whatever  on  the 
head  (not  the  rider's  bead),  nor  would  there  he  the 
least  tendency  to  throw  the  rider  over  the  bundles, 
through  the  Inckboue  •'  shutting  ou  "  to  the  tires. 
If  he  ("  A  Bievcle  Rider  "1  will  please  refer  to  my 
sketch  (30017) 'he  will  eoo  that  I  have  taken  into 
consideration  the  snfefv  of  a  rider  in  the  event  of 
the  sjiiral  spring  breaking  :  us  the  only  phenomenon 
that  could  happen  would  be  the  s  ickct  i  t  sliding 
down  the  spindle  until  it  stopjMsl  on  the  shoulder 
at  the  top  of  fork,  which  still  allows  plenty  of 
clearance  between  the  backbone  and  wheel. 

1  may  add  that  1  hnve  a  1  ull-Kutc  model  of  the  de- 
sign I  submitted,  aud  the  only  fault  I  can  get  any- 
one to  find  with  it  is.  that  it  put*  the  backbone 
an  inch  higher  than  the  beads  of  existing  design. 

I  consider  that  the  advantages  namely,  "  no 
spring  umler saddle,"  "  no  jarring  on  the  handles," 
'•Ie.»5  wobbling  from  peiialhng,"  and  "  easy  access 
everywhi're  for  clryining,"  more  than  conntcr- 
Isilance  this  delis  t,  which  is  also  com)H-usateil  for 
by  the  saddle  having  no  spring  between  it  and  the 
l«'.ekhone,  ,  „-,pt  a  thin  pie.  e  of  indiantbls-r.  I 
should  like  Mr.  E.  Maitiii's  opinion. 

C.  F.  Archer. 


Fine  Art  Olfts.— The  South  Kensington  Fine 
Art  Association  certainly  offer  money's  worth  in 
the  litolsmt  pictures  and  cards  they  advertise.  1  lie 
sjsH-iinctuwe  have  seen  are  very  creslitably  executed, 
and  we  do  not  think  any  who  receive  them  will  wish 
thoir  money  returned—  as  the  manager  of  tho 
association  offers  to  do,  if  purchasers  are  nut  satis. 

lied. 

Exmmtuis  have  been  reeenttv  made  on  the 
caiuil  from  Antwerp  to  Liege  with  u  system  of 
mechanical  tructi'tii  "1  lMiats  hv  metuis  i  f  a  moving 
cable— the  invention  of  M  ltigoni.  An  eiidless 
cable  mad"  of  Iti-ssemer  steel  is  w  t  in  enntinuons 
motion  by  fixed  engine*  on  the  hank*  of  the  canal. 
It  is  supported  aloug  the  bank  by  special  pulleys, 
and  directed  bv  return  pulleys  of  torge  diameter 
lodgeu  in  chnmfs'rs  of  masourv  under  the  level  of 
the  tow-puth.  Th*  bMiLtb  of  cable  is  eig^ht  kilo- 
motres,  or  five  mites.  Thus  a  canal  is  divided  into 
as  many  s,-i-ti,,ns,  each  w,.rk''d  by  a  lixtd  engine,  as 
this  length  of  five  miles,  is  contained  in  It.  'Hie 
steam-engine  nets  on  the  cabk' through  a  clip-pulley. 
The  attachment  of  tie-  t-.it.  to  the  i-.ihle  U  by  means 
of  cheeked  nippers  embraeiug  the  cable.  Ou  coming 
to  a  supporting  pulley  or  a  pulley  at  n  curve,  the 


REPLIES  TO  QUERIES. 


•#»  In  thrir  anttfirt,  CorrrtpnwlriiU  art  re- 
tprrtfullg  rr'/rmtnl  to  inrtition,  t«  rucA  iHstaMor,  the 
t\t!i  ami  HHittbcr  of  (he  gtltff  atl:t\i. 


[4G20O.]  —  TelophoneB.  —  To  "  AXATEUa."— I 
am  much  oblignl  to  you  for  kindly  answering  my 
queries,  and  shall  bo  glad  to  accept,  your  profferesl 
aid.  I  have  advertisisl  my  address  in  this  week's 
issue.  I  have  all  Xos.  of  the  lost  two  vols.  In  No. 
S!H  there  is  u  description  ami  illustration  of  Bhiko 
transmitter,  and  reference  is  made  to  No.  7*1. 
which  No.  I  have  not  got.  It  appear*  to  me  not  an 
easy  instrument  to  construct.  Where  may  the 
rubber  ring  Is?  obtained  t  No  account  of  the  coil  is 
givcu.  In  the  hist  number  (917)  there  is  a  good 
dewriptiou  by  "  W.  H."  of  tho  Simplex  trans- 
mitter, which  seems  an  excellent  article  ;  though  I 
fancy  one  objection  to  it  must  Isj  the  necessity  of 
having  n  swing  case.  1  have  inserted  one  or  two 
queries  to  **  W.  H."  on  some  ]>oints  nls'iut  which  I 
am  not  quite  clear  :  but  I  hope  this  will  not  prevent 
your  eotnmunii-atiug  to  me  about  the  Blake 
transmitter.  I  do  not  understand  what  you  mean 
by  a  soft  iron  core  bang  ou  the  end  of  magnet: 
mine  has  none.  Shall  1  screw  one  on  !r  In  that 
case  I  do  not  see  how  I  can  fix  or  adjust  the  magnet 
in  the  receiver,  n*  magnet  U  tapped  at  one  end 
only.  Will  you  kindly  explain  ?  Also,  could  you 
tell  me  what  is  the  b-d  way  to  wind  the  wire  on 
Isibbius  r  I  have  been  told  that  two  ur  threo 
lengths  wound  on  togctlwr  is  the  best  rirrang',mcnt  : 
but,  in  tluit  case,  are  the  ends  connoctisl  hy  tn<> 
binding-screws,  or  more  f-  Castaii. 

147233 .}  —  TeaTOtorianlam.  —  At  the  end  of 
"Nuu.  Dor.'s"  replv  to  this  query,  p.  HI,  h« 
refers,  I  believe,  to  my  letter  which  amieared  in 
the  previous  issue.  He  seems  to  treat  toe  analogy 
existing  between  the  human  LC'-th  nud  that  of  other 
frugivorous  fpecics  as  nothing  to  go  hy.  Further- 
more, he  take*  my  letter  as  an  argument,  when,  in 
reality,  it  was  not  meant  for  such.  It  was  a  state- 
ment of  facts  ;  but  as  au  argument.  I  shall  now 
moat  decidedly  support  it.  The  evidences,  as  1 
stated  previously,  are  not  alone  in  the  teeth,  but 
throughout  the  whole  nutritive  organism  of  man. 
that  h"  i-  quite  capable  of  thriving  ou  vegetable 
diet.  Wiil  "  Nun.  Iv>r."  show  mw  in  what  degree 
man  resembles  other  flesh-eating  animals,  anil 
whether  these  outweigh  those  of  the  resemblances 
to  the  herbivorous  spodei  !  I  think  if  he  will  wado 
a  little  through  the  intri  acios  of  compiirativis 
anatomy,  he  will  fiml  that  the  hitter  far  outweigh 
the  former.  I  am  not  a  vegetarian,  bat  speak  on. 
•ridencos.  There  ore  some  persons — not  a  few. 
mark  you! — who  |s)sitivcly  cannot  digest  meat  in 
anything  like  an  oftkicut  d-  gree ;  ;uud  when  they  eat 
it,  they  are  alwav»  uiiiomfortable  and  unwell.  I 
hone  this,  Mr.  Editor,  will  not  come  within  the 
pale  of  •  statements  which  are  not  facts."  I  would 
refer  "  Nun.  Isar."  to  jsige  ll«>.  No.  913,  lines  21, 
22,  and  Zi.  If  "Nun.  lior."  still  rohtests  that 
man  was  not  origiundy  a  frugivorous  animal,  I  will 
give  hini  n  few  more  facts.  Sane  men  can,  of 
course,  digest  fledi ;  but  what  ilia  arise  therefrom, 
ami  would  Uioat  ills  attack  a  vegetarian  :  —  H. 
Stookh. 

1 47-W7-!  -Colouring  Steel  without  Hslt. — 

I  tliiuk  you  wdl  tiial  the  best,  locquwr  is  nuule  at, 
say,  one  gallon  methylated  alcohol,  luoi.  of  seed- 
lac,  aud  sufficient  1'rusj.uin  blue  to  colour.  Even 
this  cannot  be  u-ed  well  without  heat,  as  to  get  » 
smooth  coat  the  steel  must  be  made  quite  warm.— 
Kssas. 

[47177-]— To  TT noise  Paper.    It  would  not  pny 

to  attempt  to  misL'.e  the  rirentars,  as  each  sheet 
would  liavo  to  be  tre.tt.d  sy-juirately,  nud  you  could 
not  remove  tlie  printing.  Better  sell  them  as 
waste,  mid  buv  hlottiug-papcr  with  the  prootssils. — 
T.  M. 

14773-J.]-  Eat  ins  Salt.  -Has  it  ever  struck 
'•  Munuio  "  [\>.  141  tliat  the  persons  he  has  noticed 
who  are  fond  of  silt,  and  are  generally  unhealthy 
or  half-developed,  may  Is-  troubled  with  worms? 
If  not,  he  there  has  cause  and  effect,  too.  Might  I 
ask  what  is  the  authority  for  tin-  statements  about 
certain  ]«oisons  i„  nig  harmless  to  oertani  animals. 
How  much  laehusis  woiild  u  pig  survive  if  it  were 
iiijii  ted  into  its  venous  svstcui,  or  Unw  much  Isslla- 
d..uua  can  a  rabbit  cat  with  impunity  i-Ojifc  Wuo 
Li  ki.-..  Salt. 

[47l«->.]— Turbine  Pit —Tlie  shaft  I  speak  of 

is  driven  from  tlie  upright  shaft  of  turbine  by  a 
pair  of  bevel  wheels.  These  wheels  will  be  put  out 
of  gear,  and  an  engine  will  Is  put  alougsiile  of  shaft 
to  drive  it.  so  as  the  machinery  will  n"t  ►tand  during 
tho  n'pjiirs  of  turbine.  The  pump  1  thought  of 
using  ii  tlie  pump  that  wa«  us, d  before  a  common 
Sin.  pump  (driven  by  four  mem.  but  I  could  lure 
a  pump  if  vou  think  the  one  1  bave  will  not  do ; 
from  bottom  of  pit  to  height  wln-re  water  will  hnve 
to  I*  pumped  to  is  1 1  ft. ;  give  it  to  me  as  plain  as 
you  can,  as  1  am  no  seliofir  ;  any  suggestiuu  from 
you  will  oblige. — A  TBDUI. 
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14791 1.]—  Photo-Zincography.—  You  are  not 
likely  t«  get  all  the  detail*  of  thm  promt* explained, 
a*  it  i*  the  interest  of  theme  employed  in  it  to  keep 
it  secret  a*  much  o*  possible  ;  otherwise  they  would 
lose  business.  The  trade  cnultl  supply  you  with  a 
reduction  or  an  enlargement  of  a  subject  on  utone 
for  litho.,  or  a  block  for  letter-press  printing.  The 
aune  witli  a  pen-and-ink  drawing.  Ace.  See  thr 
printing-trade  journal*.  The  moot  skilful  work- 
men are  to  bo  obtained  from  Paris. — T.  M. 

[47519.)      South    Kensington  Training 

fTJ  a.)— the  best  Istoks  aro  (iau-.t'n  "  Physic*,' 
and  Guthrie's  "  Electricity."  KxAniinatioiia  are 
held  throughout  the  course  in  practical  work,  and 
one  in  writing  at  the  end.  Student*  are  classified 
in  order  of  merit.  Much  depend*  on  Uie  practical 
but  make  full  notes  of  the  lectures.  The  theo- 
retical  i*  almost  confined  to  the  lectures.  Tlx 
ETA! I , 

[17930.  J— BaisingWatex.—  EnnATtrjc.  p.  165 
In  third  line  of  rcplv,  omit  "that  of  a  Poucolot 
wheel  working  a  p.  -  Glattox. 

i :  1  i"  -Grinding  Sawdust— Could  be  dour 
by  mean*  nf  stone*,  like  a  flour-mill :  or  by  an 
ordinary  steel  mill,  such  as  pepper  or  coffee  is 
ground  in  ;  but  I  suppose  that  would  scarcely  pay 

— T.  P. 

[47953.]  -  Geological  Tin'  Keuper  bed  is  t< 
be  seen  at  Ashhy  de  la  Zotich  and  Alton  in  Staf- 
fordshire, and  uo  doubt  in  other  part*. — I  cannot 
help  with  your  fossils.— H.  W. 

[47966.]  -  Hatches.  -  You  could  have  some 
made  to  explode  with  Uie  slightest  touch  ;  but  they 
would  t»  rather  dangerous.  Will  not  the  phos- 
phorus bottle  answer  your  purpose  ': — C.  T.  A. 

[47961.1— Eels  In  Vinegar.—  J^«,lUIa  act 
is  probably  developed  in  vinegars  containing  much 
un<|ecompo*cd  matter-  maltose,  ke.  The  low 
claw  article  being  doctored  with  sulphuric  acid,  is 
not  likely  to  contain  them  ;  nor  is  the  beat,  which 
is  made  from  pure  acetic  acid  and  water.— E.  W.  M. 

[17966. Concrete.—  As  nn  answer  to  part  of 
this  query,  I  would  point  out  that  there  i*  a  vitst 
difference  between  slaked  lime,  which  has  fallen 
to  powiler.  and  finely-ground  quicklime.  The 
latter  is  quicklime  ground  to  a  powder,  and  is  minus 
the  water  of  the  slaked  lime.-  Bjucxt. 

[479SO.]  —  Pressure.  The  paper*  on  Hydraulic 
Machinery  will  have  answered  this  querUt.  1  think 
he  had  ttetter  use  cast  plates  instead  of  wrought 
iron.  Of  course  he  ran  crack  a  nut  if  he  please*, 
as  there  is  no  pressure  until  the  motion  of  the  ruin  is 
roeijU-d.  Etsaii. 

[48023.]  — Fixing  Cylinder  and  Eccentric  In 
Lathe  — To  "Woukino  Blacksjuth."— I  should 
advise  you  to  get  rylinder  mid  crank-shuft  turned 
and  planisl  up  at  tM-ine  engine  works,  as  you  will 
not  do  uiuib  good  with  your  lathe,  not  having  a 
*lidc-rr»t.  Your  cylinder  is  much  out  of  propor- 
tion. I  should  huve  one  hut.  long  by  4}iu.  To 
turn  crank-pin.  fix  in  lathe,  with  dogs  on  each  end 
of  shaft.  "Glatton's"  sketch  shows  exact  way  (Xo. 
48028  of  hist  week).  I  would  get  ptrf.s  fi"inietl. 
You  will  then  find  plenty  to  tax  your  abilities  with 
the  fitting-np  part.  1  will  help  you.  Advertise 
G.  Ml-MNEJl. 


f480;i2.1— Zlno  Cylinders.— If  the  zinc  is  not 
of  had  quality,  you  will  be  able  to  dean  tliem  and 
amalgamate  them.  Get  some  emery  or  sand,  and 
lie  on  the  end  of  a  stick  sokio  roufrh  flannel,  then 
with  the  emery  and  water,  well  scrub  all  the  inside* 
of  the  cylinder*,  ami  with  a  similar  piece  of  flannel 
and  emery  and  water  clean  the  outside*  of  the 
cylinders,  tlien  immerse  in  sulphuric  aeiil  ouc  part, 
water  fire  parts,  then  amalgamate,  well  rubbing  the 
mcrcurv  inside  cylinders  with  the  stick  anil  flannel. 
You  will  soon  ju"i  cecd.  nnd  in  future  don't  let  the 
zincs  get  dirty.— W.  J.  Lxxcabteb. 

[48043.]— Head  or  Chemion.1  Black  on  Steel. 

—  ttefrrnng  to  "  Atild  Beckic'*  "  reply,  I  shall  be 
glad  if  be  will  let  me  know  the  proportion  of 
turj.«ntine  and  sulphur  which  iru-t  be  boiled 
together,  as  I  wi-h  to  apply  it  to  the  steel  spokes  of 
my  bicycle.— A  BtCTcXF.  lhntu. 

[4*064.]— Siphon.— You  will  be  unable  to  get 
the  siphon  to  pull  over  more  than  30ft.  except  in 
the  summer,  when  the  barometer  is  exceptionally 
high.  On  an  average  vou  will  Is;  able  to  clear 
between  27  and  30ft.  Vou  would  not  experience 
any  difficulty  with  length  of  pirs> ;  in  fact,  the 
longer  the  pipe,  the  quicker  will  the  water  lie  drawn 
over.  Of  course,  the  length  1  refer  it  to  u>  a  vertical 
and  not  a  horizontal  length.  I  shall  be  pleased  to 
give  you  nny  further  information  you  may  require. 
— W.  J.  Lax-castes. 

[48t*j8.]  —  Eyesight.— Of  course,  something  can 
be  done  for  you.  There  are  thousands  of  people  in 
the  world  like  you,  mid  I  can  assure  you  that  I 
have  never  yet  met  with  a  hunuiu  being  possessed 
of  a  pair  of  eye*.  I  have  had  many  who  have  been 
ready  to  demonstrate,  without  chance  of  contra- 
diction, that  they  hail  equal  eves  :  hut  it  is  only  a 
matter  of  a  few  moment*  to  prove  the 


Xow,  will  you  write  another  query,  telling  me  if 
vou  can  raid  thi*  answer  with  your  left  eye  at  any 
distance,  and,  if  possible,  let  me  Imve  the  nearest 
|Kmit  at  which  vou  can  read  and  the  furthest  point, 
then  I  wdl  tell  you  how  to  get  suited  1--W.  J. 


-ERRATUM.  V.  166. 
bore"  read  "box."- 


Laxcasteb. 

[48071.]- 
In  last  line  of  reply  for 
Glattox. 

[48072.]    Induction  Coil:  Edison  Lamp 

Your  coil  ought  to  give  you  a  good  }in.  spark  ;  hut 
I  must  know  some'  little  moie  of  its  construction 
before  I  can  tell  you  where  the  fault  i»,  'Die  in- 
sulation, I  am  afraid,  is  not  perfect.  Thi*  must  be 
as  near  perfection  as  it  in  possible  for  rou  to  make 
it.  Every  layer  of  secondary  should  he  tested  as 
you  are  winding  .  then  thi;  chances  of  making  a 
coil  are  all  in  your  favour.  You  want  12 
to  light  a  10-candle   lamp.  -  W.  J. 


[48096.1— Photographic—  You  can  u»c  your 
portrait-lens  for  view*  by  inserting  a  atop  Jin. 
diameter ;  or  you  can  uso  the  front  lens  only, 
removing  altogether  the  back  lens ;  then  put  front 
lens  into  the  back,  and  use  a  Jin.  diaphragm.  Thi* 
will  give  you  a  very  good  view  on  twice  the  size  of 
plate  covered  by  portrait  combination.— \V.  J. 
Laxcastcx. 

[48098J— Sonth-Eaatern  Engine*.  I  beg  to 
thank  "  E.  W."  for  reply  to  above  query.  Coukl 
he  not  alao  give  us  the  dimension*  of  bogie  tank- 
engines  303  to  312.  5,  27,  177,  178,  182,  and  162 
class.  Not  tho  old  ones.  149.  161,  ice.  ;  I  have 
tlimcuriona  of  those.  The  only  bogie  express 
engines  I  have  any  recollection  of  seeing  are  Xus. 
19,  36,  67,  160,  166;  also,  if  I  remember  rightly, 
176  and  176.  Tlwry  are  very  like  the  (1 .  and  S.  W, 
bogies  in  many  respects.  The  latter  have  a  shorter 
base  of  bogie  and  perforated  splashers.  I  saw  a 
letter  some  time  since  by  "  (  lytic,"  asking  fnrthcr 
dimrusion*  of  the  7ft.  singles.  I  lielieve  1  hive 
weights,  ice.  of  this  class,  but  at  present  I  do  not 
know  where  they  are,  but  will  scad  in  a  week  oi 


L 18112.]— Photography.— You  must  tone  and 
fix,  if  you  want  to  keep  the  prints,  even  for  a  few 
hour*:"  and  you  can  do  this  either  in  ac|mnitr 
solutions  or  in  one  solution.  'l"he  simplest  way  is 
to  tone  in  a  rapid  luith,  and  Hx  for  live  minutes  in 
a  strung  hypo.  There  are  several  formula-  in 
which  gold  forms  no  part  ;  but  1  do  not  know  of 
one  of  nny  real  value.  You  can  make  up  a  stock 
solution  of  gold,  say  7lgrm.  of  gold  in  2ox.  of 
distilled  water.  Luis  '  this  A.  Then  in  another 
bottle  holding  80s.  dissolve  2'drm.  of  phosphate  of 
issla.  Then,  when  Wanted  i'or  use,  make  up  as 
much  as  will  be  required,  say  4on.,  the  quantities 
being  gold  solution  Idem.,  soda  solution  to/.,  water 
Mm.  Tliis  solution  will  tone  very  quickly  indeid; 
biit.  of  course,  will  not  keep  when  made  up :  but 


in  the  above  form  it  is  the 
know  of.  -W.  J.  Laxcajctku. 

[48114.]— Magic-lantern.— Obtain  some  of  the 
very  best  vegetable  black,  and  the  liest-  thin  French- 
v>li*h  ;  mix  them  in  a  tin  can  with  a  tightly-Httiug 
id,  and  mix  so  that  the  liquid  will  flow  easily. 
This  will  make  one  of  the  best  black  paint*  you 
can  have.  Keep  the  lid  on  when  not  iu  UBe,  and 
when  bio  thick  add  more  polish.— W.  J.  LAX- 
CASTES. 

[18116.1  —  Photo  Lens.  .Supposing  the  two 
lenses  to  fx'  of  same  foci,  then  the  wide-angle  lens 
will  cover  a  larger  plate  than  the  ordinary  lens  at 
tho  sjiiiie  distiiiiee  from  the  object.  Thus  I  make 
two  Iciisc*.  6'in.  focus,  Is^rh  of  the  same  size,  one 
an  ordinary  lens  this  covers  a  J -plate;  nud  the 
otlier  a  wi(f>— angle  lens— ami  this  cuvei*  a  J-phite  . 
so  that  vou  will  at  once  unilerstind  the  adv.iuti.ges 
of  a  wide-angle  bus  iu  confined  situation*.  You 
want  to  photograph  n  church,  and  you  cannot  go 
sufficiently  far  away  to  enable  you  to  get  it  on  the 
plate  with  an  ordinary  lens:  you  then  substitute  a 
wide-angle  lens,  ami  you  get  tlie  whole  of  the 
church  on  the  plate. — \\'.  J.  Lancaster. 

[48129.]—  Steam  Boilers.  "  lloswell  "  wishes 
a  fuller  explanation,  so  that  he  may  he  able  to 
advise.  I  may  state  the  boilers  are  common,  ex- 
ternally tired,  egg-end  boiler*,  working  pressure 
401b.  per  so.  in.  It  is  pure  moss  water,  gathered  in 
a  loch  in  the  midst  of  a  moor,  and  eon  ye  red  2  J 
miles  in  cast-iron  pipe*  to  where  nsed  ;  it  i»  then 
pumped  out  of  a  pond  beside  each  pit  (whirh  itonds 
are  thoroughly  clean)  ;  it  is  in  no  way  heated  lieforc 
being  put  into  boiler,  so  that  no  grease  is  in  the 
water,  and  the  boiler*  at  each  pit  are  properly 
cleaned  out  once  every  month.  Then  is  no  wile, 
only  a  little  roughii.  ss  and  some  slutlge,  w  ith  the 
result  as  before  stated— at  the  one  pit  the  boilers 
ire  very  much  cornsl.  il,  and  ut  the  other  they  are 
left  untouched.    Sri-ill  I'sKB. 

[18132.]  — Bacteria  In  Beer  — Mr.  W.  A. 
Thorns,  in  replying  to  this  query,  says,  "  Where  the 
brewer  carries  attenuation  too  far  there  is  not 
enough  food  for  the  (yeast)  rells  to  reproduce  by 
thi*  form  of  freo  cell  lormatiou,  and  the  proto- 


plasm, instead  of  developing  into  healthy  spores,  it. 
tlisaggregahfl,  and  escape*  from  the  sac  a*  bac- 
teria." Now,  I  should  hko  to  ask  Mr.  Thorns  if 
he  has  ever  seen  such  a  phenomenon  take  place  - 
Mv  experience,  as  well  as  the  experience  of  every 
otlier  person  who  ha*  really  worked  ut  this  subject, 
points  to  a  contrary  conclusion.  It  is  now  well 
known  thntu  huctcrium  always  remain*  a  bacterium, 
a  vibrio  a  vibrio,  and  a  torn  la  u  tonila.  I  most 
j  emphatically  deny  that  bacteria  are  ever  developed 
[  from  either  "the  components  of  the  start nd  and 
disaggn-gati'd  protoplasm  of  the  yeast  cella,"  or 
that  "  they  have  their  origin  in  the  uon -coagulated 
alttuminoiils."  I  am  sure,  if  Mr.  Thorns  had  been 
I  conversant  with  the  researehe*  of  the  last  few  years 
on  the  lowest  forms  of  life,  he  could  not  poaaibly 
hnve  made  such  blunders.— Joitx  Hkbox. 

[1813.6.]— Indicators  for  Electric  Bslls.— 

Then-  i*  thi*  difficulty  in  making  u  series  of  indi- 
eators  by  an  amateur,  that  uuletts  all  tlieiminta  were 
mast>-re*l  before  commencing  tlie  job,  1  am  much 
afraid  it  would  prove  a  failure.  However,  apart 
from  the  making,  are  you  nn-iiareil  to  lay  insu- 
lated wires  all  through  the  house,  stripping  paper 
and  plaster,  and  lifting  parts  of  floors,  &c,  for 
wires  to  isum  V  If  you  are  prepared  to  do  tliis, 
and  will  say  so  I  shall  be  ploaaed  to  give  you 
drawings  of  hriicator,  and  instructions  bow  to 
make  tliera.— W.  J.  LaKCAsTKK. 

[48158.1—  Short  Slght.-l>m't  trust  to  what  all 
your  friends  tell  you  :  rather  ask  one  who  you 
believe  knows  all  about  it;  take  his  advice.  I  know 
people  who  have  a  lot  of  friends,  ami  one  will  say 
one  thing,  another  will  say  another,  and  the  poor 
fellow*  would,  if  they  followed  everybody's  advice, 
soon  go  to  grief.  Now,  if  yuu  will  allow  me  to  !«■ 
one  01  your  friends,  I  will  advise  you  to  wear  tlie 
glasses  when  writing  or  reading,  and  not  to  wear 
them  out  uf  door.,  if  (now.  mind  this  if)  you  can 
recognise  auyone  on  tlie  otlier  side  of  tlie  rood,  or 
can  see  a  cricket-ball  as  it  goes  through  the  air. 
( »u  the  other  baud,  if  you  cannot  recognise  any- 
one, or  see  a  cricket-hull,  wear  them,  or,  at  any 
rate,  wear  some  a  little  weaker.  If  you  have  time- 
on  your  hauils  at  night,  Isirrow  or  buy  a  telescope, 
una  use'  it  a*  much  us  vou  can :  your  sight  will  then 
improve  as  years  roll  by.  I  uui,  of  course,  omiiu- 
lug  that  yiHi  liave  nouuivc*  of  tho  right  fo»:it*. 
Don't  keep  tlteui  in  your  )iocket  " 
ufraid  of  ttie  criticism,."  of  your  fr 
out— both  thu  gluma  and  the  1 
friends  if  they  annoy  yuii.-YV.  J. 


.  —  From  what 


[48159.]  —  A  Water 
yon  stat-  I  think  yrm  have  made  your  ju 
"with  lead  pipe  iijkiii  tlie  old  Jill,  outlet  at  B,  tin 


outh  t  being  flat,  or  hole  with  a  sharp  edge, 
of  with  a  trumpet-mouth  :  the  eon-sequence  is,  that 
when  ihe  tlnuight  is  rapiil  at  A  and  D,  the  air  bt 
drawn  in  in  the  vortex  ut  B.  Tlie  consequence  is, 
the  air  accumulates  in  the  inch  pipe  and  rise*  near 
the  tank  B.  The  shoulder  in  junction,  the  while 
the  water  li  rmmjng.  prevents  the  exit  of  air,  und 
therefore  it  rctanls  the  tow  of  water  as  well,  ex- 
cept at  1).  Take  a  small  air-pipo  out  at  elbow 
(shown  at  B)  on  lead  |h|s-,  and  that  will  put  vou 
right.  Whatever  made  you  put  an  air-pipe  in  the 
lowest  i«,i-tion,  I  cannot  think.  —  Jack  of  Au. 
Traoks. 

[4fll.**9.]— A  Water  Question.    I  should  soy 

there  is  some  dejs.iBit  in  your  Jin.  pipe  which  occa- 
sionally gets  loose,  anil  Is  driven  along  pipe  till  it 
lodges  and  stops  flow  of  water ;  increasing  pres- 
sure, by  tilling  B.  forces  it  on  and  out  of  pipe, 
which  Mirti  runs  freely  till  another  pieofl  of  soliil 
matter  is  t  am'til  into  pi|st.  Sup]Ki«ing  this  solid 
matter  comes  from  some  sediment  iu  B.  inn-ccring 
diameter  of  pipi  from  E  to  B  might  increase  the 
mischief,  iiia-vmueh  as  a  ]iiee»'  l.irgn  enough  to  clog 
a  Jin.  pipe  would  pass  through  B  E  till  it  stuck  iu  u 
place  where  (the  pressure  being  greater)  it  will  Is: 
jammed  more  tightly  than  it  would  under  the 
smaller  head  id  water  near  B,  supposing  tin- 
pipe  to  be  small  enough  there  ior  tlie  scud  laxly  to 
stick.  I  should  put  li:t.  pipe  down  all  tho  way. 
The  air-pipe  will  not  do  much  good. — Gr.ATTON. 

[48160.]— Hood  for  Camera.-To  Mn.  Lax- 
caktkie. — Any  black  apron  will  do  to  cover  hack  of 
enmem  when*  in  use.  1  have,  however,  dispensed 
with  Ins  id  altogether.  I  make  11  foeuswer  to  go  into 
a  small  pocket,  consisting  of  two  lenses  fitted  into 
a  tube,  having  a  thread  or,  it ;  this  thread  (Its  into 
auother  tube,  which  is  held  against  the  ground 
glass;  thus,  by  holding  the  focusser  against 
ground  glass,  ami  putting  the  eye  against  focusser, 
then'  i*  110  nis-d  for  a  hood,  as  the  interior  of  space 
of  ground  glass  covered  by  focusser  is  quite  dark, 
and  tho  itnaee  is  seen  not  only  dearly  hut  much 
magniri'sl.  1  shall  !»•  pl«tsc<l  to  send  you  a  sketch 
ami  dcscr.ptiou  of  one.— W.  J.  Lax  (mister, 

[48190.1-BoUsr.— "  Leakage,"  on  p.  123,  says 
"  Egg-end  huler,"  ami  on  p.  U.7  refers  to 
flanges  (!-)  There  are  110  flanges  about  <  nils  of  an 
egg-end  boiler,  a*  the  end-plates  are  bent  to  the 
exact  same  radius  n*  the  shell-plates.  Fractures  at 
overlap*  are  due  to  several  causes;  but  principal  I  v 
'  ,  1,  Low  quality  of  material  punched  by 
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a  hud  punch  die  ;  2,  overheating,  owing  to  mrm, 
site  thickness  of  material  between  fire  ami  water ; 
and  U.  te  the  expansion  and  contrai  tiou  of  the 
plates  surrounded  by  tin-  fractured  overlaps.  The 
militant  treat  of  the"  plate  i-auae*  it  to  become  somc- 
wliat  granular,  anil  easily  fractured  or  broken, 
uidinthis  case  tbo  fractun-s  found  firrt  maybe 
due  to  any  of  the  above  cuuscs  :  but  the  fracture  in 
the  jotch- plate  urn  only  bo  due  to  the  second 
I-.H1K-,  namely,  overheating;  as  the  patch  appears 
tn  have  been  applied  without  removing  the  defec- 
five  pirts,  anil  so  pbicing  two  thicknesses  of  plate 
(for  ift.  by  Hin.)  with  tire  on  one  side  and  water  on 
the  other,  and  at  the  original  scam  there  will  lie 
throe  thicknesses  in  the  tire :  the  bent  may  In.-  uiore 
excessive  than  "  Leakage  "  is  aware  of,  us  tic  can 
only  see  the  Are  with  the  door  opened.  The  lire 
should  be  about  1ft.  Sin.  to  2ft.  from  boiler  Isittom. 
To  repair,  tut  away  the  defective!  parts,  ami  apply 
pitch  plate,  with  seam  end  of  plate  looking  up- 
wards on  the  outside,  and  downwards  on  On-  water 
si  le.  This  'lass  of  boiler  is  known  as  camber- 
en  ted  boiler,  and  like  the  cgg-ewl  boiler,  is  very 
subject  to  frncture  at  and  near  the  overlaps,  which, 
ire  not  considered  serious  unless  they  extend  beyond 
rivet  into  solid  plate,  in  which  case  it  is  best  to  drill 
H  bole  in  end  of  fracture,  and  put  in  a  rivet :  this 
prevent*  the  fracture  extending.  When  fractures 
m  in  a  longitudinal  ilirrction  they  are  serious,  and 
should  be  repaired  at  on™  ;  and  in  repairing.  Is- 
sure  to  cutout  all  the  fractures,  and  do  not  try  to 
save  material  when  repairing,  and  try  to  keep  as 
many  mains  a*  possible  away  from  the  tire.  ■ 
Bos  WELL. 

[48196.]  -Teeth  of  Mortise  Whoel.— Although 
it  first  sight  "  A  Would-be  Millwright's"  question 
appears  very  simple,  yet  it  would  take  a  peat  deal 
of  writing  to  fully  explain.  In  shoj*  where  there 
b  ■  circular  or  band-saw,  and  a  cog-cutter,  cog- 
nuiking  is  a  very  simple  job:  but  where  it  has  ull 
to  be  done  by  the  liaud-saw  and  paring  chisel,  it  is 
ii  different  matter  altogether,  and  often  the  last  is 
the  only  available  method.  Suppose,  first,  that  you 
have  anew  spar-wheel,  say,  3ft.  4in.  diam.,  Uin. 
pitch.  SB  teeth  or  mortises,  depth  of  tooth,  ljin.  ; 
breadth  of  face,  4in.  ;  depth  of  mortises  or  thickness 
of  felloe.  1  Jin  ,  which  you  are  to  cog  in  the  workshop. 
Commence  operations  by  getting  the  wheel  keyed 
up  true,  and  then  give  the  inside  of  mortises  a  rati 
■  >ut  with  an  old  fUe.  Now  take  a  pii-et-  of  luird 
wood  hoard  }in.  thick,  and  make  a  niuuld  for  cog. 
Fit  it  carefully  to  the  taper  of  mortis*',  and  see 
that  the  shoulders  come  fair  down.  l>rt  it  come 
\\m.  through  the  felloe,  anil  leave  it  Jin.  or  so 
•  above  the  shoulder  than  the  depth  of  tooth, 
Tins  is  for  turning  i  " 
'••Fig.  1.  Next 
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.mother  piece  of  board,  nnd  make  a  mould  for 
thickness  of  cog,  letting  it  come  same  distance 
through  the  felloe  as  the  other,  but  Hush  with  the 
top,  and  ou  to  the  edge  of  this  tack  a  slip  of  wissl 
■wine  length,  and  about  I  in.  broad,  making  it  like  a 
pice  of  T  iron  (Fig.  2).  Now  comes  Uie  question  : 
are  the  cogs  to  bo  wedged  or  pinned  *  Taking  the 
tirst  method,  another  mould  will  lie  required  for 
cutting  the  wedge-grips.  For  this,  get  a  piece  of 
Wood  Hin.  long  by  2in.  tliick,  and  make  it  l-lliin. 
narrower  than  the  depth  of  mortise.  Cut  out  a 
piece  half- way  down,  so  that  the  i-og  will  just  go 
m  quite  easy  ;  the  dotted  lines  in  Fig.  :!,  nj>rc- 
seu ting  the  cog  when  in  mould  to  he  cut.  These, 
ire  all  the  moulds  required,  and  the  other  tools  will 
planes,  a  good  tenon  or  flue-toothed  haud-«iw. 
it  broad  paring  chisel,  spring  dividers,  and  a  heavy 
rogjring  hammer.  Now  saw  off  your  wooil  for  the 
cng»  (liecch  being  most  commonly  u*tsl)  into  strips 
the  breadth  of  tirst  mould,  i.e.,  4!in.,  and  ulsiut 
lint,  or  l'in.  thick,  and  give  them  a  face  up  (on 


one  .-iile  onh ),  cut  it  up  into  leugtlis  of  10in.,  each 
<  ut  nuking  !»o  cogs,  **  tliev  an-  easiest  managed 
in  pair-.  Place  tlio  mould  i.r'ig.  1)  on  face  side,  and 
fan  round  with  a  Js-iK'il ;  then  grill  ill  vice,  and 
cut  out  comers,  teuvuig  the  cogs  us  in  Fig.  4,  taking 
care  to  cut  square.  Now  take  mould  (Fig.  2)  and 
apply  it  to  the  edges  of  cog,  and  draw  round  ;  then 
rut  off  jaere  os  before,  which  leaves  your  cog  as  in 
Fig.  ."».    lirent  care  must  here  be  Likeu  to  keep 

I  exactly  to  the  mark,  as  the  best-fitting  cogs  arc 
those  which  require  least  paring.  And  now  for  the 
wedge  grips.  Take  would  (Fig.  T<  and  place  cog 
in  it  as  shown,  taking  care  to  keep  shoulder  hard 

I  up  to  olgr  of  mould.  Hold  the  cog  firmly  down 
with  your  left  liaud,  and  saw  a  draught  about  |in. 
deep  across  cog,  keeping  the  saw  as  near  the  mould 
as  it  will  work  ;  thru  turn  over  awl  do  the  same 
with  other  side,  after  which  turn  end  for  end,  and 
treat  the  other  cog  in  same  manner.  Take  paring 
chisel  and  cut  out  corners,  leaving  it  dovetailed,  as 
in  Fig.  ii.  Then  pare  corners  off  end,  cut  in  two, 
and  vour  cogs  are  ready  for  fitting  into  wheel.  I 
must"  now  stop,  as  1  fear  that  I  have  already  occu- 
]>ied  too  much  space ;  but  if  the  Editor  thinks  lie  ran 
span1  an  odd  corner.  I  would  very  gladly  describe, 
as  far  as  I  am  able,  the  method  of  pitching  and 
poring  out  the  cog*.  Next  wi-ck  many  of  the 
rcadrrs  of  the  "  E.  M."  (and  more  especially  those 
who  are  accustomed  to  see  cogs  rattled  off  by 
machinery)  will  think,  from  my  prosy  descriptiou, 
that  this  is  a  very  roundabout  way  of  doing  the  job. 
but  when  once'  started,  it  is  wonderful  what  a 
number  cau  be  turned  out.  -Mack. 

•4*197.]    L,and  N.W.  Eng-ines.    No.  .Ms  is 

a  .'ft.  four-coupled  outside-cy  Under  liassengcr  side- 
tank,  built  at  Crewe  about*  lSoO.  stationed  at  St. 
Helens,  and  I  think  the  cylinders  are  I ,'nn.  by  JiHji. ; 
HI!*,  named  "Puck,"  is  a  four-coupled  passenger 
engine,  and  I  am  almost  certain  it  is  the  same  us 
"  Constance."  81"  :  if  so,  it  would  bo  a  Oft.  four- 
coupled  inside  cylinder  |«*aenger  engine,  cylinders. 
16in.  by  20in.,  and  weight  26  tons  2ewt.;  114H, 
named  "  Uoadioea,"  is  a  .1ft .  liin.  four-coupled 
inside  cylinder  expirwi  engine,  designed  by  Mr. 
Weblsj.  cvlinders  l"in.  by  24iu. ;  weight  :il  tons 
Scwt..  and  is  stationed  at  Crewe  ;  it  not,  it  is 
statiowd  at  Bangor  ;  931,  named  "  Councillor,"  is 
a  four-cou|>led  «x|>ress  engine  :  it  is  either  the  same 
as  "Boadicea."  or  else  the  same  as  ••Clarendon," 
••Dugmar,"  Ac.;  U21  uud  J2IK)  are  Ift.  Din.  six- 
eouph'd  gofsls  engines,  cylinders  1  Til*,  by  2lin. ; 
weight  20  tons  llcwt..  and  designed  by  Mr. 
Webb*  ;  1  thiuk  22011  is  stationed  at  Willesden,  and 
1121  is  stationed  at  u  towu  further  north  than 
Crewe:  14:i7  is  a  four-wheeled  four-coupled 
shunring-enginc :  the  same  as  M3j  kcu, 
cvlimlers,  14in.  by  2l)in.,  and  desigmsl  by  Mr. 
liamsbottom ;  tliia  engine  very  likely  belongs  to 
Crewe,  as  1  have  never  heard  of  an  engine  of  this 
class  stationed  anywhere  else :  I7',ss  is  a  six- 
couphnl  good*  engine,  stationed  at  Holyhead, 
cylinders,  17iu.  by  24in. :  weight,  27  tons.  1  luive 
heard  that  No.  H  is  a  four-couplml  outside  evlinder 
pasw-uger  tank,  the  some  as  Nos.  a,  .'>,  Uii,"  4a;.— 
Pbohethevs. 

[48205.]—  Tricycle*.— I  strongly  advise  "Dick" 
to  purchase  a  front -steering  double-driver  if  he  re- 
quire* a  practical  machine  lit  for  work  :  and  with 
regard  to  sins,  he  cannot  do  better  than  have  4tiin. 
wheels,  geared  down  to  about  40iu.  or  41in.  I 
speak  fviiiu  exjirrienre,  rilling  almost  daily,  for  busi- 
ness purjsioi-s,  such  a  machine  a*  di'scrirs^l.  only 
my  wheels  are  4Nin.  running  as  4Sin.,  my  weight 
he'ing  list.  lib.,  and  being  5ft.  lOin.  in  height.  By 
ull  melius  have  ball  Issuing*.  The  difference  they 
effect  in  the  running  must  be  felt  to  be  understood, 
and  this  is  one  of  the  least  of  their  advantages,  the 
wear  lieing  almost  nil,  while  they  do  not  require  a 
quarter  of  the  lubrication  of  plain  or  cow?.  I  nm 
in  the  habit  of  travelling  on  all  sorts  of  country 
roads,  ut  ull  hours,  and  I  would  not  ride  n  single- 
driver  or  lsick-<rt«;rer,  and,  as  a  practical  man,  1 
say  this,  not  from  prejudice,  but  as  the  result  of  a 
g.ssl  ileal  of 
ridden  m; 


[4820P.]—  Regulating  Boston  Lever  Watch. 

-  If  ynur  regulator  is  at  the  far  end  for  slow,  see  if 
your  hair-spring  is  between  the  pins  of  the  regu- 
lator ;  see  also  if  your  pins  are  uot  too  wide  iiisirt. 
so  Unit  they  do  not  come  in  contact  with  the  hair- 
spring. If  so,  make  them  closer,  so  that  when  you 
move  regulator  either  way,  it  will  affect  the  luiir- 
spring.  If  all  right  on  that  point,  take  out  your 
pin  of  hair-spring,  take  out  the  balance,  and  twist 
round  the  collet  on  the  stuff  that  your  hair-spring 
is  pinned  to  a  little,  so  us  to  press  the  length  of 
your  hair-spring  a  little.  With  a  little  practice  you 
will  surcced.  Nm  that  it  i«  on  beat  ami  free.— 
Jaxes  Tatlob. 


(4«211.]  Fret-Saw. 
•  make  i 


Fides  "  does  uot  say 
wb'ose  make  machine,  he  has.  I  have  a  "lister," 
to  which  I  affixed  a  table  :  on  the  under  side  of 
table  1  Kiispr-udod  a  circular  liellows,  about  .'tin. 
diameter.    This  1  work  by  a  connecting-rod  from 


fixed  to  opposite  cod  of  beam,  and  rises  and  falls 
with  motion  of  treadle.  The  air  is  conveyed  in 
Jin.  flexible  tube  along  underneath  the  top  arm  of 
machine,  and  delivered  just  behind  the  saw  by  a 
metnl  tills'.  It  answers  admirably .  and  add*  s<> 
much  to  the  comfort  of  working. — H.  C.  13. 

[4S211.]— Fret-Saw.— I  have  one  of  the  cheap 
treadle  machines,  with  n  blower,  which  perhaps 
would  suit  •■  Fides."  as  it  is  very  simple  and  easily 
A  is  the  upiier  bar  to  which  the  saw  is 


fixed  :  B  B  ore  two  discs  of  wood,  the  lower  MM  is 
weighted  with  lead,  and  the  upiier  one  is  screwed 
to  a  piece  of  tin  or  iron,  which  is  screwed  to  the 
wooden  bar  A ;  C  is  a  strip  of  thin  leather  glued 
round  the  discs  B  B,  so  as  to  form  n  cylinder  ;  I>  is 
a  piece  of  lieut  tube,  communicating  with  the  Ul- 
terior of  the  cylinder.— HEStHrcs. 

[4822.1.]    Rust   from    Oun-barrels.    Dae  I 

ramrod  with  a  scratch-brush  at  the  end  of  it.  Yuu 
can  get  ono  atnnv  giinmaker's  :  it  will  also  remove 
lead  from  grooves  of  rifle,  if  required.— D.  D.. 
Lancashire. 

[48226.]—  Tru»»  - SeetasJ  "T.  M."  ha*  the 
kindness  to  trv  to  answer  my  question,  I  shall  de- 
scribe more  fully.  It  is  a  spring-fitting  truss  from 
hip  to  hip.  and  "fits  well.  I  never  allow  it  to  pro- 
trude before  I  put  it  ou,  and  1  would  wear  it 
regularly,  but  the  spring  in  the  hoop  is  so  strong  I 
tire  of  it  in  a  day  or  two.  My  work  is  quite  light, 
and  I  can  do  without  it  except  any  time  I  go  to  do 
anything  to  cans*-  a  strain  ou  myself.  It  is  never 
larger  than  mv  thumb,  and  iu  walking  up  a  Imuk, 
if  I  place  my  nand  in  my  pocket  against  it,  I  feel 
less  than  half  the  pressure  of  the  truss  keeps  it  in 
its  place.  Now,  I  want  to  know  how  to  weaken 
the  spring  myself,  as  it  is  a  tl-.-.n/  •  t-r»-u  I..  Is 
rather  private  abottt  I  dou't  rare  to  take  it  to 
anyone.  Tevsr. 

^\ 48iU.l-parbonic  Acid.-Tlwsp.  gr.  of  liquid 

Temp.  sp.  gr. 

-  103  C    -tWil 

<f  C    -1M70 

t  20*  C    -8266 

— C*rrt. 

;  182:19.  ]—  Fret-Saw.  The  sewing-machine 
table  would  answer  cu|nudly  fur  a  fret -sawing 
machine.  If  "  Nil  Destssraudum  "  wdl  purchase  a 
little  book  by  Williams  on  "  Fret -Sawing."  pub- 
lished  by  Messrs.  Churchill  and  Co..  of  Cross-st., 
Fiushury,  he  will  find  a  full  inscription  how  to  make 
a  hoine-inaile  trcaille-machiue,  aud  also  some  ex- 
cellent hints  on  woods,  work,  and  instruction  for 
using  the  machine.  If  ••  X.  D."  kiten.U  going  iu 
for  fretwork  in  the  winter  eveuiugs,  I  do  not  think 
he  would  regret  his  outlay  for  this  tittle  book. 
H.  C.  B. 

[48242.]-  Fishing-rod  and  Tackle  — I  alwny* 
block-varnish  my  coda  with  Brunswick  black  :  it  is 
very  durable.  No  better  work  on  making  flies  than 
"The  Fly-Fisher's  Entomology,"  by  Alfred 
Ronalds.  It  isa  somewhat  expensive  book  :  14s.,  I 
think  I  gave  for  mine,  but  it  is  all  you  will  require. 


think  I  gave  for  mm 
—  D.  I).,  Lancashire. 


[48247.]— Model  Ship.    The  plunking  of  real 
cutters  is  not  overlapped,  but  placed  edge  to  t 
and  caulked.   If  your  m<«lrl  is  intended  for  > 
I  should  recommend  yon  to  nuke  the  outi 
face  us  smooth  as  pnsjIMp,  and  polish  it 
Havo  no  bulwarks,  but  keep  the 
wash  , 


free  to 


water  to  i 


i  over  it.  -H.  C. 


[48249.1  — Fly-wheel.— R.  Meorc  must  not  alter 
his  rods,  out  turn  the  eccentric  round  on  crank- 
shaft. If  the  engine  is  of  an  old  date,  it  will  have 
sheave  fastened  to  cr.iuk-shnft  by  a  small  screw, 
which  slacken,  then  turu  eccentric  found  till 
exactly  reverse  of  crank  as  it  stands,  as  near  os  Can 
bejud'god.  Then  take  off  steam -chest  cover  awl 
set  valve  exactly,  taking  care  to  have  boiler  hot  if 
possible,  us,  if  not.  almost  J  wouldhave  to  be  allowed 
tor  expansion  ;  then  tighten  up  x  rew  securely.  It 
mav  l*r  as  well,  having  once  got  right  adjustment,  to 
make  a  cut  ou  crank,  for  saving  trouble  at  future 
alteration.  If  the  engine  ta  coni|«ratively  modem, 
the  eccentric  would  be  held  by  a  bolt  screwing  into 
a  disc,  keyed  close  alongside*  on  shaft ;  this  disc 
would  bo  provided  with  two  holes,  one  for  fore  aud 
nne  for  aft  motion,  ill  which  case  nn>de  of  procedure 
is  obvious.    T.  J.  SmT. 


[48-219.]  Boiler-Setting-.— The  best  way  of 
treadle  going  up  to  a  ts-am  stivuded  on  u  stud  setting  surh  a  boiler  will  be  as  shown  ill  sketch,  on 
from  lower  port  of  table.    Battom  of  bellows  is  |  two  nWe-seatiug  walls,  ( 
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Mocks,  with  about  tin.  bearing  surface.  The  /ma! 
cross- wall  Mb.  thick,  tot  Imck  about  4m.  from  front 
end,  leaving  rivets  in  front  rod  shell  ring  clear.  IV- 
•ure  to  set  it  on  dry,  well-drained  ({round ;  and 
where  my  dimensions  cannot  bo  practically  followed, 
W  sure  to  make  all  flue*  large  enough  for  a  mnn  to 
Mia  through  for  cleaning,  inspecting.  Sec.  If  the 
feed-water  is  fairly  clean,  U-t  the  draught  pass  from 
tW  tubes  (iron  flues)  to  bottom  flue,  and  along  the 
side  flues  hut ;  but  if  the  water  contains  a  great 
of  sediment,  let  the  drought  pass  aloug  the 
last.  In  budding  the  wall,  use  fireclay  if 
.    'Firer''  does  not  say  what ,. mount  of 


ground  in  my  garden.  The  top  was  horizontal,  and 
bad  to  lw  "cut  parallel  to  the  Karth's  collator. 
First  I  determined  the  north  a|>jin)ximatcly  by  ob- 
serving the  Pole-star  with  the  naked  eye,  and  drew 
a  line  north  rand  south  across  the  top  of  my  post . 
then  by  iwsuiii  of  nimuum  and  scale  I  drew  on  a 
thin  board  a  triangle,  one  of  whose  angles  was  39" 
(our  latitude  being  .">l°)  and  used  this  to  determine 
the  angle  at  which  the  top  of  this  post  must  slope. 
I  borrowed  a  double-handled  auw  from  the  timber- 
merchant,  and  I  and  niv  coachman  cut  off  the  top  of 
the  post,  so  that  its  upper  surface  is  now  a  plane 
sloping  to  the  horizon  at  an  angle  of  ;i9\  and  a 


work  is  required,  so  that  I  cannot  give  grate-area 
bevood  stating  that  if  the  boiler  is  working  to  its 
full  capacity  without  pressing  or  urging,  about 
a.'t  square  feet  of  tire-prate  will  [rive  good  le.trfai  >  , 
And  this  may  bo  slightly  varied  according  to  the 
quality  of  coal  used.  If  tin-  flues  are  of  the  mini 
sin*  for  this  siee  of  boiler  he  will  require  fire  bars 
•ift.  long,  or  two  lengths  .'1ft.  long,  about  lin.  thick, 
and  {in.  windage.  The  back  end  of  boiler  should  be 
1)  higher  than  front :  width  of  bottom  flue  equal  to 
radius  of  boiler,  and  crown  of  side  flues  equal  in 
height  to  crown  of  flues  in  boiler.  Suitable  shaped 
Mock*  for  searings  and  crowns  of  flues  can  be  had 
at  all  firebrick  yards.  See  sketch  for  dimensions 
sod  form  of  flues— Boswr.i.i.. 

[♦.fill .}  —  Astronomical.  —  As  I  have  just 
mounted  a  Vm.  as  u  simple  equatorial,  somewhat 
in  the  manner  your  coTrcspnndcnt,  "  A  Young 

Irfwmnnui,  "     n-nTv,«t.«      f»»V    i.Tlu>nV>n  rt 


."  proposes,  my  experience  may  be 
of  some  use  to  him.  This  telescope  has  been 
hitherto  mounted  on  a  garden  tripod  stand,  with 
sliding  steadying  rod  ;  but  as  I  found  observation 
with  it  difficult,  owing  to  the  double  motion  re- 
1  to  follow  a  star,  I  determined  to  mount  it 

*d.  Ihap- 
«  a  stand  second  hand  (seo  Fig!), 


which  I  purchased  and  have  adapted.  A  is  a  cir- 
cular 'hue  10m.  in  diameter.  Sin.  thick.  From  the 
centre  of  this  rises  a  little  pillar  about  2jin.  high 
and  2in.  diameter.  This  fits  into  a  circular  cavity 
in  B,  a  nmiutr  disc,  so  that  R  can  slide  round  on  A. 
I  fixed  my  steadying-rod  C  in  position,  and  at  once 
had  a  very  firm  and  steady  altarimnth.  To  convert 
this  into  an  equatorial,  I  bought  a  piece  of  a  tree- 
trunk.  6ft.  long  and  10  or  12in.  in  diameter,  for  six 
shilling*.   This  I  fixed  to  the  depth  of  2ft.  in  the 


horizontal  line  drawn  on  it  is  approximately  east 
and  west,  thus  a  normal  to  it  points  approximately 
to  the  Pole.  Next  I  got  three  screws  bin.  long,  witn 
square  heads,  and  with  them  screwed  down  disc  A 
to  On  top  of  my  |sist.  and  by  means  of  wedges  be- 
tween the  disc  and  the  top  of  the  post  1  can,  by 
loosening  one  or  more  of  the  screws,  get  the  stand 
into  true  adjustment.  I  have  now  only  to  carry 
out  the  telescope  screwed  on  to  the  upper  part  of 
the  stand,  which  is  fixed  to  disc  B.  Put  it  on  A, 
and  it  is  ready  for  use.  Last  night  the  clouds 
cleared  away  sufficiently  to  allow  me  to  test  it  for 
the  first  time,  and  I  found  that  I  was  able  tr>  keep 
Jupiter  pretty  well  in  the  centre  of  the  field  for 
about  la  minutes  (after  which  clouds  obscured  him) 
by  one  movement,  the  stcadying-rod  being  clamped. 
I  should  advise  "  A  Young  Astronomer'  to  cut  his 
post  in  the  manner  described  above,  then  obtain  a 
circular  sheet  of  iron  sufficiently  large  to  allow  the 
claw  feet  of  his  stand  to  he  screwed  .to  it,  and  also 
to  drill  three  other  holes  through  it  equidistant  from 
each  other,  and  lass  screws  about  two  or  three 
inches  long  through  these,  and  having  put  nuts  on 
them  on  the  underside  of  the  plate  he  will  be  able 
to  screw  the  iron  plate  on  to  the  post,  and  with  a 
tittle  trouble  by  means  of  the  screws,  get  the  plate 
accurately  parallel  to  the  Equator.  To  do  this,  let 
him  get  a  star  near  the  Equator  into  the  centre  of 
his  field,  clamp  his  steadying-rod,  and  so  alter  the 
screws  that  the  star  remains  in  the  centre  of  the 
field  as  the  telescope  is  turned  round  ;  then  do  the 
same  with  a  higher  power.  Having  once  got  his 
plate  in  proper  position,  he  con  screw  00  his  pillar- 
aud-claw  stand  when  wanted  for  observation.— 
T.  P.,  Shaftesbury. 

[»8£>I.]-Tricyclea.  The  "  Convertible  Co- 
ventry "  runs  even  better  in  its  single  furm  than  as 
a  double,  it  being,  to  all  intents  and  purposes,  the 


as  the  old  aide-driving  pattern.    The  log- 
irT  the  "  Salvo - 


Your 


rests  are  slightly  higher  than 
other  machine  of  that  class.  — T.  J.  Scdtt. 

[48262.]—  Electro-Plating  Solution 
best  way  is  to  throw  the  whole  down  with 
of  common  salt.  Pour  off  the  supernatant  solution, 
and  add  water  to  the  precipitate  several  times  to 
cleanse  it ;  then  dry  well,  and  add  to  it  twice  its 
weight  of  dry  carbonate  of  potash  and  fuse  in  a 
crucible  in  a  blacksmith's  fire. — D.  D.,  Lancashire. 

i  ■  Dreaming  and  Unsound  Sleep, — 

Did  you  ever  try  moving  your  bod  ,  And  if  yon  are 
now  lying  north  and  south  try  lying  south  and 
north.*  Try  all  the  different  points  of  tno  compass, 
and  the  chances  an?  you  will  eventually  find  one 
agreeing  with  your  owu  jwrsonol  electricity,  and 
thereby  obtain  restful  nights. — D.  D.,  Lancashire. 

[4S2o7.J  —  Contact  Series  —  The  following 
series  is  given  by  Techncr  (as  quoted  in  Wiedemann's 
"  UalvuuiaHiua,'"  p.  fi9),  for  solution  of  common 
«d,  tin,  i 


copper,  silver,  gold,  platinum.  I  do  not  know  of 
any  experiments  with  acetic  acid.  I  should  not. 
however,  call  this  a  "  contact  series."  the  contact 
theory  being  a  fallacy.  "  Klectromotive  series"  i> 
better.— J.  Bbowx,  Belfast. 

[♦SW«.]-Pota«h.-(n  The  best  way  to  find  the 
percentage  of  CO,  in  a  solution  of  caustic  potash,  is 
to  place  100  parts  of  the  solution  in  flask  provided 
with  an  acid  funnel  and  gas-delivory  tube,  and 
connected  thereby  to  a  wash-brittle  containing  sul- 
phuric acid  (cone).  This  is  then  all  weighed,  and  a 
weighed  quantity  of  dilute  hydrochloric  acid  is  th>-n 
added  gradually.  Any  CO,  present  escapes  through 
the  wash-bottle,  leaving  all  moisture  behind.  A 
stream  of  air  is  then  drawn  through  to  extract  all 
trace*  of  CO,.  The  whole  is  then  weighed  again, 
and  the  loss  in  weight  is  the  weight  of  CO,  escaped. 
(2)  Sulphates  may  be  removed  by  adding  a  solution 
of  Ba.  when  BuSo,  will  be  |irocipitated.  (j)  K.CO,  is 
certainly  the  correct  formula  for  carbonate  of 
potash,  and  I  think  "  Mou."  will  see  what  becomes 
of  the  H  from  the  following  equation  :— 2  KHO  + 
CO,  =  K.CO,  +  H.O.  (4)  When  CO,  is  passed 
into  a  solution  of  KHO  it  is  absorbed,  forming 
K,COs  as  shown  above ;  but  if  an  excess  of  CO,  U 
passed  in,  then  KHCO,  is  de|w«ited  in  crystals,  as 
it  is  less  soluble  than  K,CO,,  thus  :—  KjCO,  ■  H,0 
f  CO,  =  2KHC0,.-C*iv». 

[18271.]  Boilor.-Hax  C.  Weir  got  the  exhaust 
from  his  engine  turned  up  the  chimney  i  If  so.  I 
should  contract  the  nozzle,  and  bring  the  discharge 
as  close  above  tulw*  us  possible.  If  tins  is  not 
practicable  he  had  better  write  to  Brown  and  May, 
Devues,  who  would  fit  him  on,  at  a  small  expense, 
one  of  their  patent  steam-blast  tube  cleaners. 
This,  although  not  alwavs  effective  on  long  portable 
tubes,  would  thoroughly  clean  his  vertical  ones, 
provided  his  smoke-box  door  and  connections  are 
air-tight.-  T.  J.  Sctnr. 

[4S271-1  —  Boiler.  -  To  C.  In  -  I 
judge  from  what  you  say  in 
the  stoppage  of  tubes  in  your  vertical  boiler,  that 
it  is  owing  to  the  lack  of  a  good  and  clnm  draught. 
I  have  myself  experienced  the  same  inconvenience 
with  vertical  boilers,  but  have  never  found  it  to  be 

boilers.  I  should 
you  to  try  a  better  draught  by  lengthen- 
ing your  chimney,  and  burning  anthracite  coal. 
This,  I  think,  will  remedy  the  choking  of  the  tubes, 
which  is  caused  br  unconsumod  gas  (soot)  which  a 
good  draught  will  utilise.  Stixoo. 

[4#274.]  WaUhxn*Jtlnr.  To  "  E.  H.  E."— 
You  can  get  hairspring  collets  any  sixe  drilled  ; 
they  often  require  broaching  out  for  spring  :  use 
an  ordinary  pivot -broach,  and  work  it  in  the  some 
wav  you  put  the  spring  in  ;  this  will  make  a  taper 
pinhole.  To  clean  parts  of  watchwork  from  grease, 
use  essence  of  Lemoine ;  you  ran  get  it  at  tool-shops 
connected  with  the  trade.— O.  SniXElt. 

[t*i74.1— Watchmaking.— Open  holes  in  hair- 
spring collet  with  a  fine  broach  until  yon  can  get 
hairspring  end  in  easily,  then  pin  up.  I  should  not 
advise  you  to  put  plates  in  any  liquid  without  it  be 
spirits  of  wine.  If  they  have  got  oil  on  get  it  off 
with  a  bit  of  chamois  leather,  then  clean  with  chalk 
and  brush.  Don't  try  tu  put  in  escape-wheel  with- 
er toe' 


should 


-  The  hairspring- 
ly  be  made  larger  by, 
do  it  in 


out  you  have  proper  tools. 

[4827*.]  — " 
hole  in  the  collet 

broaching  it  out.  You  can  do  it  in  no  other  wa'v 
after  the  hole  has  boon  drilled  and  found  too  small 
to  admit  the  spring.  Various  essence*  are  sold  for 
the  purposes  of  watch -cleaning ;  one  is  called 
"  Essence  of  Lemoine."  Rectified  benxine  is  quite 
as  useful,  perhaps  more  so  when  the  watch  is  a 
very  greasy  one.  I  do  not  think  you  will  succeed 
in  fitting  a  new  escape-wheel  to  a  Geneva  watch. 
3  delicate  a  wheel  for  on  amateur  to  haw 


[48270.'— Goat.— Though  this  question  is  ad- 
dressed to  Dr.  Edmunds,  I  may,  |ierhapa,  venture 
to  reply  to  it  from  the  fact  that,  in  my  own  person 
I  am,  as  to  age  and  the  possession  of  hereditary 
gout,  in  the  some  position  a*  your  correspondent, 
and  have  for  some  years  most  successfully  overcome 
the  enemy.  I  don't  know  what  position  of  life 
"  Podagra  "  is  in,  so,  possibly,  some  of  my  advice 
may  be  out  of  place,  but  he  can  take  as  much  of  it 
as  suits  him.  Let  him  avoid  pastry  and  rich  food, 
eat  plenty  of  green  vegetables,  not  jiotatoea.  and  lie 
should  do  with  as  little  sugar  as  possible.  For 
drink,  light  claret  and  water,  and  if  he  requires 
more,  weak  gin  and  water,  or  whisky,  or  pure 
brandy  (not  British).  He  should  wi-ar  flannel 
undor-garmcnts,  and  sleep  in  flannel.  He  should 
take  as  much  exercise  as  he  can  ;  but  if  he  cannot 
do  this,  Turkish  baths  ouce  or  twice  a  week  will  be 
a  substitute.  For  medicine  he  should  take  occa- 
sionally for.  say,  three  weeks  at  a  time,  some  citrate 
of  litJiia,  li  grains,  in  half  a  tumbler  of  water  or 
soda-water,  twice  a  day,  three-quarters  of  an  hour 
before  breakfast  and  dinner.  He  should  take  thin 
whenever  he  feels  any  gouty  symptoms  approaching, 
aud  also  at  the  commencement  of  warm  weather. 

imes  on  at  any  time, 
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a  little  warm  weak  brandy-and-water  should  he 
taken,  and  the  feet  put  into  hot  water.— F.R.C.S. 

[48277.]— Platinum  and  Copper  Alloy.  The 

alloy  referred  tn  by  K.  Parker  is  mm  which  cannot 
be  made  iu  n  brunt!  furnace,  und  can  outy  be  pro- 
duced with  difficulty  in  a  good  forgo  or  blast  furnace . 
It  fuses  nuly  nt  ui  intense  white  hurt,  fur  beyond 
the  melting  point  of  steel,  and  ia  practically  un- 
manageable in  a  small  crucible,  owing  to  toe  diffi- 
culty of  pouring  it  into  an  ingot  before  it  cool* 
•uih'n.  ntly  to  ml.  I  believe  the-  practical  difficulty 
of  it*  manipulation,  and  its  cost  us  compared  with 
inferior  gold  alloys,  have  prevented  it*  ever  coram? 
into  commercial  use.  It  is.  of  course,  possible  to 
make  a  ™  ig  of  an  alloy  of  '1  parts  platinum  and  one 
part  copper  ;  but  it  is  a  very  doubtful  question 
whether  the  result  would  bo  worth  the  trouble,  uud 
whether  it  would  be  any  better  for  the  purpose  than 
the  alloy  of  aluminium  and  ropis-r.  known  as 
aluminium  (fold. — ' 
Warrington. 

[4S30.]— Steam  Crane.— If  you  must  use 
steam,  you  cull  have  steam  unions  made  anme 
pattern  as  the  couplings  on  flre-cugine  hose-pipe. 
You  can  also  buy  flexible  hoso  to  stand  ;»Ib.  steam 
pre*.  Rut  if  you  have  a  shaft  in  the  place,  why 
not  drive  the  crane  with  a  rope,  and  then  you  cuii 
travel  the  whole  length  of  room  easily  ': — Labok 
OarxiA  Vrscrt. 

[482S1.]  Softening  Steel.-Make  the  steel  red- 
hot,  then  put  it  in  a  heap  of  dry  sawdust  till  cold, 
when  it  will  be  found  to  lie  quite  soft.  -T.  S.  H. 

[■1*3)1.1—  Soften in(t  Steel.  Place  a  quantity 
uf  newly-burnt  lime  iua  dump  place,  where  it  will 
fall  in  the  form  of  Hour  .  put  it  in  an  iron  box. 
Heat  the  articles  to  dull  red,  clean  off  all  scale,  and 

Cut  iu  lime,  and  completely  cover  with  lime  ;  cover 
>>*•  over  with  iron  Lid.  and  leave  until  cold.  Tie.' 
more  lime  and  larger  the  box  this  better.  Keep 
airtight  if  possible. — Bosweu.. 

[is.  Daytime    Observation*.    Sto.  — 

Though  luMresscd  to  Mr.  1'earson,  my  experience 
may  be  useful  to  "Tyro."  Some  months  ug»  I 
drew  a  circle  on  stout  paper,  UuiLing  the  radius  by 
supposing  the  degrees  to  be  equal  to  quarter  incites 
on  the  circtu*nfen*uce.  Now,  .WAi  of  these  equal 
twin.,  and  this  divided  by  H14I.VJ  and  theu  by  J 
gives  the  radius.  This  radius  length  applied  as  a 
straight  line  to  any  part  of  the  circumference,  so 
that  each  end  may  juat  touch  it,  will  murk  off  a 
sixth  part  containing  MP  (degrees).  Tins  can  be 
hiwctid  into  'Ml',  then  into  I  V',  udd  Jin.  to  this 
length  to  make  it  cijual  16\  which  can  be  sucecs- 
sivelv  bisected   until  yon  reach  single  degrees. 

after  I  was  alsmt  to  buy  of  Mr.  Si.ml  y. 
.dvcrtises  (page  iv.)  in  this  journal,  a  lli'u. 
engine-divided  eanl  for  'is.  ftrl.  {and  this  would  1st 
the  best  thing  (or  you  to  do,  as  it  will  guide  you  to 
draw  the  lines  on  a  circle  of  hhwt-brur*  or  ziin  ). 
but  1  happened  to  pick  up  second-hand  a  pair  DC 
l'iiu.  ghls-s,  with  mounted  bras* 
divided  into  degrees.  I  shall  Is; 
yon  further ;  und  as  regards  vemi< 
replies,  I  will  write  again  and  : 
age  it.— J.  C.  L. 


and  if  the  floors  are  large  they  can  he  supported 
underneath  by  iron  or  wood  beams  placed  across. 
Da  gin  by  en  inns;  strong  run*  tin.  down  from  top  of 
joists,  use  up  anv  wood  not  less  than  }rn.  thick,  put 
smali.naped  bricks  or  stones  on  top  of  boards,  and 
nil  up  to  top  of  joists  with  blinding,  gauged  four 
parts  of  gravel  to  one  part  of  cement  ;  boat  well 
down'.  Now  mix  up  a  little  cement,  two  parts 
gravel  for  dots  and  screeds ;  lav  down  a  little 
cement  at  convenient  distance,  and  put  a  small  bit 
of  shite  on  the  top ;  this  makes  a  better  hearing 
than  the  soft  cement.  Now  fill  in,  in  line  with  the 
dots,  a  screed  about  4 in.  brood,  and  place  on  the 
top  of  screed  a  rod  dressed  on  the  one  side  lin. 
broad,  and  press  down  to  the  level  of  dots.  I 
ought  to  have  said  to  level  the  dots,  as  it  saves  the 
time  and  trouble  of  levelling  the  screeds  and  makes 
true  work.  If  the  lloor  is  not  a  large  tan1,  iqiv 
itlsjiit  "JO  or  30  square  yard*,  mix  up  enough  to  fill 
in  whole,  two  ports  gravel  to  one  of  cement. 
When  it  is  all  down  and  firm  enough,  lay  down  a 
Isiard  so  us  to  do  as  little  damage  us  possible,  and 
lift  out  the  rods,  and  fill  up  the  space  left.  Place  a 
board  for  the  knees  and  toes  of  the  workmen,  and 
finish  out  by  hand  flouting,  hut  without  water,  and 
[Kilish  up  fine  with  trowel.  On  no  account  use 
dryers  or  water,  and  if  ground  granite  is  to  bo  hail : 
Use  it  instejul  of  irmvel  for  the  finishing  coat,  as  it 
gets  us  hard  us  Lhe  granite  block.  I  am  almost  safe 
in  saving  that  it  is  everlasting  ;  Jin.  willbesuffi- 
dent  thickness  on  top  of  jnist*.    Aran  Kw.KIK. 

U\1<H).]  Photography.-"  Tyro"  could  take 
pie  i",.'!  i pin  't  1  sunset  r|..ndelTe.  t  with  ii  •  m 
landscape- bus,  well  stopped  down,  and  a  by-no- 
means  "  instantaneous"  exposure.  As  the  subject 
would  be  a  still  one,  lie  would  use  his  smallest 
stop,  and  give  full  exposure  ;  but  the  "  cascades," 
1  f.  air,  he  will  find  not  so  easy.  I  Hie  or  other  form 
of  the  rapid  doublets  would  Is-  ueccssary.  As  to 
shutters,  much  hu-s  been  written,  und  many  fonns 
have  U-eii  suggested  and  tried  ;  but  it  seems  tluit 
very  few  inventors  are  working  out  the  principle 
proposed  by  Mr  Alexander  t'owuti  ut  a  meeting  of 
tin-  South  I/oiulon  Photographic  Society  in  l«St». 

I  I'udoubtedly  he  is  correct  in  Baying  th.it  tlie  great 
point  to  secure  is  that  the  full'  power  of  the  lens 
shall  be  ut  work  during  the  whole  exposure,  uud 

,  this  is  not  the  c-o*;  in  uiiv  of  our  present  shutters 

,  working  before  or  hchind  the  lens.  Mr.  rowan 
lean's  the  lens  uncovered,  and  works  his  shutter 

■  directly  in  front  of  the  sensitive  plate.  I  urn  now 
making  a  shutter :  a  spntu;  rolh  r-blind  with  a  slit 
in  if,  which  travels  very  rapidly  across  the  plan-, 
the  leus  l<eing  uncapped  all  the  time :  and  I  am 
sure  that  tl 


quarc  of  the 


through  the  hollow 


meridian  circles 
lUeased  to  help 


[4UM.]  —  Concrete  Floors  on  Upper 
Storica.  I  send  two  drawings  of  eonrrctc  floors. 
Wood  joiata  are  used  in  dwelling. houses.  They 
an-  the  suine  distance  apart  as  when  used  for  or- 
diiuiry  purposes,  A  small  tills  t  of  wood  is  nailed  to 
the  joist*,  as  shown,  A,  Fig.  1,  upon  which  rough 
boards  are  nailed,  and  the  concrete  laid  oil  these. 
The  concrete  should  be  about  Jin.  thick,  and  if 
wished,  you  can  pave  over  this  with  Minion  and 
Fig.  -1  show,  how 


a-  s  a .  s  . 


s  in  w.irchouws  are  geiienlly  built.  The  iron 
girders  .ire  built  info  the  wall  lit  either  end,  not 
more  th  in  10ft.  apart,  and  the  brick  arches  built 
from  one  to  another.  The  camber  of  those  arches 
is  lin.  rise  to  wry  foot  of  the  spun.  Thus  the  urrh 
between  two  girde  rs  that  lire  lift,  apart  should  have 
a  cjunber  or  rise  of  >iin.  After  nil  is  built,  the 
spue  Is'tween  the  arch  and  girders  is  filled  up  level 
with  concrete,  as  shown.  This  just  gives  the  out- 
lino  of  construction.  Before  building,  I  should 
advise  you  to  consult  u  handbook  on  the  strength, 
Jte.,  of  girders.  Most  firms  who  make  girders  pub- 
lish such  books.  Ulumio. 


14*£sl.l— Concrete  Floors  on  Upper 
-1  no  wood  joist,  ought  to  be  wuccd  lliui.  apart, 


[4K  ».»7.]— EWilaed  Pianoa.— With  the  excep- 
tion of  American  work,  which  is  japanned,  all 
cboiuscd  wood  is  jsdiskisl  with  white  or  clour  polish. 
This  never  seems  to  set  as  hard  as  the  polish  maile 
from  common  sle'llac,  and  is  uiwavs  liable  to  sweat 
ami  become  sticky  or  dull.  lne  only  lasting 
remedy  is  to  wiut  until  the  polish  has  become 
thoroughly  hard  and  dry,  anil  then  to  clean  it  with 

|  a  rag  just  moistened  with  me thylatcd  spirit  (not 
"finish."')  It  may  .he  bruihteiMsd  with  very  thm 
benw»in  )«)lUh  ami  tie-  »li(.;lite»t  suspicion  of  raw 

I  linseed  oil;  hut  the  latter  pn.iess  requuns  groat 
care,  for  though  the  bcuKoiu  wtx  cxi^'iNungly  luird, 

I  it  takes  time  in  doing  so  :  therefore,  it  would  be  as 
well  not  to  venture  rubbing  in  circles  or  figures  of 
S.  but  rather  in  straight  line*,  until  th 
leave*  no  marks  when  drawn  across  the 
W.  H.  Davii-l 

[4H29«.]—  Cleansinr  Oil  Veswel.-Fut 
ts-nxoline  in,  atwl  shake  well ;  or  try  hot  solution  of 
w.ishing  soda. — N*tT«.  DoK. 

[41'jns. ;  — How  to  Cleanse  an  Oil-Vessel.— 

T  ike  a  handful  of  common  nuir  klirae,  such  as  brick- 
Iu\ei^>  Use,  and  a  hauilful  of  common  w:isliing  wmIh  ; 
boil  them  in  a  Urge  kitchen  iron  saucetain  (which 
will  only  be  cleaned,  not  ilaraapcd.  by  tlie  prooesaj. 
When  cold,  the  tluid  will  bo  soap  lye  ;  put  this  into 
the  vessel  you  want  toe-lean  with  some  small  pebbles 
or  shot :  make  it  warm  if  you  can.  and  shake  up  or 
let  it  soak  according  to  the  nature  of  said  vessel ;  of 
course,  a  large  cistern  will  requite  more  stuff.  Thee 
i»  a  cheap  process,  aud  won't  hurt  your  cistern. — 
Jonah. 

[4!U0O.]     Geneva  Watch.  -  The  set-sqimrc 

pusses  through  centre  [anion  ami  iixuuon  pinion. 
Give  it  a  tap  on  the  end  that  large  baud  fits  on  with 
a  small  hammer  ;  tills  will  generally  move  it.  To 
let  down  lever  watch,  put  on  sliiUiig  tougs,  and 
remove  click. — G.  SuilsEit. 

[IS3*>.]-~ Geneva  Watch.— First  put  in  three 
•crews,  tee  that  the  pivots  are  in  the  holes,  then 
turn  tie:  watch  upsiJ"  down  |  Mm  it  in  your  left- 
hand,  then  with  a  small  watch-hammer  gently  tap 
the  opposite  end  Ij>  the  square,  and  it  will  come  out 
easily.  To  let  lever  down  f.»r  cleaning,  take  off 
dial,  put  key  on  winding-square,  aud  hold  it  there 
till  you  lake  out  those  two  screws  aud  false  plate 
under  the  dial,  and  theu  take  out  the  third  wheel, 
ami  let  the  watch  down  carefully;  then  take  orT 
ratchet ;  take  it  to  pieces  and  clean  it.  -ILutUTT. 

[IB30O.] 


passes  tl 

pinion  of  tlie  centre  wheel  from  the  back,  and  is 
fixed  there  solely  by  friction  ;  the  cannon  pinion  is 
held  on  the  other  end  by  friction  also.  To  remove 
the  set-square  ami  cannon -pinion  from  the  wheel, 
place  an  old  loose-fitting  watcukcy-pipe  in  the 
bench-vice,  and  let  the  movement  rest  upon  it  with 
the  square  inside  the  pipe,  then  lightly  tap  the 
point  which  protrudes  from  the  pinion  ;  this  will 
loosen  the  set-square  and  stem,  and  the  carmou- 
pinion  at  the  same  time  ;  both  are  then  easily  re- 
moved. Occasionally,  in  old  Genevas,  the  cannon - 
pinions  and  stems  are  made  in  one  piece  ;  the  square 
lieing  attached  by  a  small  pin  passing  through  it 
and  the  stem,  both  being  drilled.  Lever-watches 
are  l*st  let  down  by  giving  a  half-turn  to  the  click- 
screw  ;  then,  with  a  small  screwdriver  or  pin-push, 
held  firmly  in  the  mouth  and  the  click-wheel  held 
securely  in  the  jaws  of  the  cutting-nippers,  alter- 
nately let  it  run  a  few  teeth,  press  the  click  buck 
into  the  wheel,  take  a  fresh  hold  with  the  nippers, 
aud  so  on,  until  the  spring  is  right  down.  This  is  u. 
safe  and  easy  way  to  let  down  the  spring,  if  the 
watch  has  stopped  with  all  or  much  of  the  cnain  ou 
the  fusee.  I  have  seen  it  recommended  in  these 
pages  to  unpin  tlie  plates  on  one  side,  and  ease  out 
a  wheel,  and  then  let  the  train  of  wheels  run  ;  but 
there  is  altogether  too  much  risk  in  such  a  i 
it  should  never  be  adopted.— AWOJOE. 

[4S.T01. |— Consumption  of  Gas.- No.-Nu?r. 
Doe. 

[48:i04.]    Battery  Power  for  Swan  Lamps  - 

I  have  tried  to  light  10  camlle-power  himp*  with 
Bunseus  holding  LlCioz.  in  outer  jar  ;  3U  cells  fit  two 
such  lamps  when  freshly  rhnrgisl,  but  would  only 
light  one  to  full  extent  the  fullowiug  night.  I  gave 
up  the  idea  of  using  Butiseiis  on  account  of  the 
trouble  of  having  to  recharge  every  night,  to  say 
nothing  of  expense,  consumption  of  zinc,  and 
fumes;  .10  Panic  lis  will  not  light  one  10  candle- 
lamp,  and  the  ordinary  bichromate  e*  11  falls  off  in 
jKtwer  immediately.  You  will  Und  information  for 
arrangement  of  cells  in  answers  by  Mr.  Sutcliffc  to 
a  query  of  mine,  the  cluo  to  whish  you  will  find  on 
page  t  >  of  No.  !»!•'  (t7'hS;i!_  As  soon  us  I  can  find 
time  I  mean  to  rig  up  .Vl  cells  with  the  carl»>n  in 
bichromate  solution  and  hydrochloric  acid,  and  the 
zinc  in  solution  of  chloride  of  zinc,  and  if  of  any 
use  to  vou,  shall  l>e  delighted  to  report  the  lesult.— 
fi.  H.  &U.T,  90,  Regent's  Park-road. 

[48.10.1.  J— Grand  Piano.-  You  ran  buy  a  new 
set  of  drilled  wn  st-pius  of  Duwkius,  C!i-rk.  iiwell, 
for  Is.  to  or  Mr.  Duviea  (who  advertise*  in  thin 
journal)  would  supply  you,  aud  new  double  strings 
also,  i could  jiiIvim!  you  more  fully,  it  you  care  to 
advertise,  your  address,  anil  lend  you  a  music,  wirt; 
gauge : 
interest  I 

[4«r*i6.;— Grand  Piano  — You  cmeht  to  use  the 
same  *i*e  wire  a*  near  as  you  can.  Most  likely  the 
case  is  not  strong  enough  for  thicker  wires.  Put 
brass  win  1  as  1"  !■  !■■  Buy  a  ■  '  r.f  \  tv.rh  1.C..J.  - 
in  them,  they  will  cost  you  about  lid,  It  is  mi- 
IKwaibW  to  put  the.  wu-e  on  without  holes  in  the 
pins.  Tlie  wire  we  have  now  is  too  sti:T.  Duy  the 
thinnest  set  of  puis  you  can  get,  und  get  a  1st  to 
open  the  holes  with  to  rvetuvij  them.  Musjr- 
siuitlis  make  the  pins,  but  you  can  get  tluta  where 
you  get  the  wire— J.  H.  .'" 


!o<  iv  txirtiruUrs  an  reqiiii-d  tl.ua  ■■<■  i«;.l 
;  the  readers  of  the  "K.M.'W.  C.  t. 


[48305.]  -  Grand  Piano.  -  Prohahly  the  tiiurng- 
niiis  referred  to  by  "  Birmingham  "  have  not  betm 
ts'tTsi  for  the  wiri',  In  this  case,  it  requires  some 
knack  to  make  the  win-  hold.  Steel  musir-wiro 
will  uot  tem|MT,  so  that  the  oulv  way  to  really 
soften  it  is  to  make  it  red-hot,  and  lit  it  cool  gra- 
dually ;  it  wilt  then  l»;  like  iron  wire.  About  ll>in. 
of  w  ire  should  be  allow  .  J  lor  winding  :  of  this  .tin. 
is  turned  down  and  held  between  tlie  middle  tiuger 
and  palm  of  the  left  hand.  The  free  pail  should 
then  Is'  tightly  wound  round  the  pin  und  over  the 
piece  tli.it  is  turned  down,  until  there  r*  nearly 
sufficient  wire  on  the  pin.  The  thumb  of  the  left 
baud  then  placed  ou  the  coil,  to  prevent  it  spring- 
ing back,  and  the  eye  hooked  on  to  the  hitch-iniu. 
The  remaining  coil  or  so  may  bo  wound  up,  using 
th'-  tuning-ki  y  ns  a  handle,  the  spare  piece  twisted 
oil,  and  the  jun  pressed  into  its  hole,  when  it  may 
lie  hammered  home.  During  the  whole  of  this 
process  the  wire  must  never  1«  allowed  to  slacken  ; 
such  slack  as  there  may  Isr  must  he  taken  up  by 
pulling  the  wire  with  one  hand,  while  tin:  nolo  is 
being  tuned  to  pitch  with  the  other.  The  sues  of 
wire  should  march  that  of  the  old  strings.  The 
buss  should  be  of  brass,  with  about  eight  of  the 
lowest  notes  open  cisrered.— W.  11.  Davua. 

[■pvSOS.]  Soldering-.  —  Tins  is  simple  enough; 
file  und  au-ape  the  surfaces  bright  and  cheimVadly 
clean,  rub  with  soldering  (laid  till  it  flow  s  well  and 
without  iippraniiir  to  he  in  contact  with  grease  ; 
use  la  st  soft  solder,  und  a  clean  well-tinned  copper 
bit,  with  sufficient  haat  in  it,  just  under  a  very  dull 
red.  A  good  plan  is  to  "tin''  the  iron  or  brass 
surface  first,  as  the  solder  does  not  flow  quite  so 
readily  as  ou  tin  or  zinc  ;  but  amateurs  more  often 
fail  through  not  having  the  hit  hot  enough,  and 
well  "  tn-ncd."    You  will  find  replies  ou  soldering 
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[4830S.1— Zinc  and  Iron  Soldering-.— File  or 
clean  the  iron  or  brass  quite  bright  and  free  from 
grease,  ki . ;  put  as  much  zinc-cutting*  into  11 
pennyworth  of  spirit*  nf  Niltn  a*  will  dissolve.  Now 
get  a  copper-bit.  make  it  hot.  Ate  the  face,  and 
dip  it*  nose  into  the  "  killed  "  spirit"  of  salt*,  and 
touch  tin-  fare  with  mm«  tin.-  solder.  This  will 
g ive  a  tinned  appearance  to  the  fan:  of  the  iron. 
Now,  paint  the  prepared  iron  with  tho  "  killed  " 
spirit*,  and  apply  the  soldering-iron  with  wilder 
to  the  prepared  iron,  when  it  will  be  tinned.  Then 
place  the  tinned-iron  upon  the  zinc,  and  with  raw 
spirit*  of  unit*  paint  the  line,  and  apply  the  copper- 
bit  with  solder,  and  the  lot  will  1*:  soldered  or 
amalgamated  together.  I'se  a  little  •' killed" 
spirit  to  the  iron  or  brass  when  soldering  the  lot 
together.    P.  J.  D. 

[4S300.]  —  Boiling  Poixit.  This  question  lias 
been  recently  answered.  If  the  process  requires 
the  temjwratun*  of  '-'l'J°  Fuhr..  the  vessel  containing 
the  boiling  water  must  !*■  so  fitted  tliat  the  tempera- 
ture can  be  reached  under  ]  Tiasure.  If  the  articles 
are  small,  an  ordinary  Papin'e  digester  would 
answer  Uie  purpose.— Nirsf.  IK>B. 

[4S3in.;— Sal-Prunella.— This  ii  simply  nitrste 
of  potash,  or  saltr*  tre  fused  by  heat  (about  660  }, 
and  run  into  moulds  orballs.— J.  C.  L. 

[4S.110.]— 8al-Prnnella  I-  simply  nitre.  I.e., 
nitrate  oi'^taah,  fused  and  cast  into  bullet  moulds. 


enamel 


.'  Watch-Dial.— If  y 
iff  you  will  find  it  solder 


in  first 
easily. 


tieel  the 
I  should 

adTise  vou  to  put  feet  on  dial,  or  a  new  dial,  as 
doing  "it  the  way  you  describe  only  makes  a  poor 
jobof  it.-HAXii:T. 

(4S312.1— Watch-Dial.— Unless  the  dial  is  bereft 
of  feet  sufficiently  long  to  iiox*  through  the  frame 
or  bottom-plate,  und  is-  drilled  and  piuued,  do  not 
attempt  to  solder  them.  Yuu  cannot  solder  with- 
out either  acid  or  rosin.  In  one  case  the  acid  may 
creute  m«t  upon  an  important  part,  or  the  rosiii 
used  may  run  in,  crumble  up.  and  possibly  stop  the 
watch  by  getting  into  the  teeth  or  pinions.  It  must 
also  look  an  ugly  jolt  where  Noldercd  up.  Notwith- 
standing this,  I  wUl  tell  you  l»ow  to  do  it,  the  rink 
being  your  own  concern'.  Notice  where  the  dial 
seta  closest  to  the  plate  when  placed  in  position, 
and  remove  a  small  poitiou  of  tin-  enamel  from  the 
underneath  side  :  apply  a  Utile  acid,  and  tin  the 
parte  with  a  thin  layer  of  solder,  theu  wipe  away 
all  traces  of  arid  from  that.  Tin:  U>ttom  plate 
should  !■>  marked  at  the  poiuts  of  contact  witli  the 
dial  jest  where  the  solder  is  put  on.  Now  on  the 
plate  mert  a  little  solder  also,  in  the  sunn-  way  (this 
should  he  done  be  (ore  the  watch  is  put  together) 
and  wijie  away  all  traces  of  acid.  When  the  watch 
i«  put  together,  a  little  heat  directed  by  a  blow- 
pipe will  melt  tint  solder  together  without  the  appli- 
cation of  any  more  acid.  Proceed  gently  with  the 
heat,  as  ii  too  quickly  apphed  the  dial  mav  crock, 
At  the  aame  tini",  don't  Is-  too  long  in  doing  the 
tob,  or  the  heat  may  travel  into  the  pivots  or  other 
parts.  To  say  the  least  of  such  a  plan  as  this,  it  is 
a  botch.— AlTCUB, 

(48313.1  Heron.  The  natural  food  of  the 
heron  is  tish,  not  worms.— F.B.C.S. 

[41*31 1.]  —  Pianoforte-Tunins. — I  am  not  quite 
clear  aa  to  th<-  method  employed  by  "  1'ianiit.  E 
flat  is  certainly  the  note  where  tlie'error*  are  likely 
first  to  !«•  appreciated,  but  it  is,  nevertheless,  the 
last  note  to  be  tuned  ;  then  fore,  however  discord- 
antly the  "  wolf  "  may  howl  when  it  is  tested  with 
there  iB  no  "  thenceforward  " 
a  rap  fid  retracing  until 
and  i  ..rn-i  tod.  The  whole 
art  nf  laying  the  scale,  or  groundwork,  consists  in 
dividing  an  octave  into  twelve  equal  parts ;  but 
this  cannot  be  done  without  destroying  what  a 
•'  Pianist  "  pcstically  uVssnbes  as  »  the  beautifully 
harroouious  sound  of  the  chords,"  though,  to  a 
tuner,  tliis  would  rcprvsout  a  tamo  suMothni'sg 
which,  even  were  he  not  obligi-sl,  he  would  very 
jrladly  get  rid  of.  Perfect  intervals,  though  per- 
ha|»  theoretically  correct,  are  not  possible  where 
an  arbitrary  scale  of  12  note*  has  to  be  div-nasl  . 
consequently,  if  it  lie  attempt'  si  on  a  piano,  the 
difference  of  about  six  musical  vibrations  per 
second  will  accumulate  at  tie-  List  uiterval.  An 
equally  tempi  rod  scale  is  one  where  each  note  is 
to  bear  its  share  of  tlus  deficit.  This  is 
I  by  tuning  each  ascending  fifth  one  I«-at,  or 
a  vibration,  flat.  For  the  sake  of  convenience 
an  inverted  fifth  (or  major  fourth  below)  may  be — 
and  in  modem  tuning  invariably  is  —  substituted  for 
alternate  fifths  aliovo.  For  a  ind  description  of  a 
very  simple  scale  fur  amateur.,  including  "  proofs" 
for  each  interval,  see  page  S"l,  No.  S:M.— W.  II. 


ite  major  intervals. 


(4K319. ]—  Engine  Query.  Procure  Mr.  Wood's 
work  on  the- Steam -Engine  Indicator,  re*  advertised 
in  "  E.  M  ,"  and  all  will  be  clear,  Tlie  language 
and  explanations  are  to  be  understood  by  the 
irreatust  novice.— J.  U.  E. 


[48310.1—  Bna/lneQuery.  —  If  I  have  rightlv 
understood  your  query,  I  should  imagine  the  fauft 
lay  in  the  conncetuur-rod.  or,  it  a  Wain -engine 
(which  you  <lid  not  nay),  tliat  tlie  bearings  were 
out  of  line.  I  make  it  a  custom,  whenever  I  have 
occasion,  to  let  connecting-rod  brasses  altogether, 
wliich  occur*  very  often  in  a  month,  to  preserve 
the  original  length  of  the  rod  from  centre  to  centre, 
by  cuttiug  a  piece  of  sheet-iron  to  tit  between  the 
llanges  of  the  brass,  and  of  a  suitable  thickness. 
To  keep  taking  up  wear  in  these  brasses,  and 
putting  liners  between  the  gib  and  collar,  would 
cause  the  stroke  of  tho  jastou  to  bo  as  you  say.  Ii 
your  engine  is  horizontal,  your  remedy  is  to 
put  a  piece  of  sheet-inn  or  brass,  tin.  thick, 
bet  worn  each  brass  and  rounecting-rod  end,  which 
will  make  lui.  each  end  as  you  require. — FiuiD. 

W.UJLEB. 

[4H319.]— Engine  Query.— The  difficulty  re- 
fi'rreil  to  has,  1  daresay,  puz/lod  others  besides 
"One  Puzzled  "  ;  ami  it  may.  therefore,  be  worth 
while  to  explain  tlie  matter  niatliematioally.  Wlien 
tlie  slide- valve  is  in  the  middle  nf  its  stroke,  the 
piston  will  have  nearly  completed  its  stroke  at  ouo 
cdiI  of  the  cylinder,  and  after  n  half-revolution, 
when  the  valve  is  agiuu  at  half-stroke,  Uu;  pUtou 
will  have  nearly  completed  its  stroke  at  the  other 
end:  but  it  does  not  follow  that  the  uncompleted 
portions  of  the  stroko  are  equiU  to  euch  other— in 
fai  t,  they  onmv.t  bo  equal.    Wo  will  supooso  the 


valvo  to  be  workod  by  a  crank  uMstrnd  of  an  eccen- 
tric, so  as  to  simplify  the  diagram.  Having  ad- 
justed the  ought  between  th"  cngiue-i.Tnnk  ami 
tho  ralvo-erauk,  ao  that  tlie  steam-port  i<hidl 
be  o|s!ii  b>  the  extent  of  the  "lead"  when 
the  piston  is  ut  each  end  of  the  stroke, 
we  will  find  that  this  angle,  or  N  O  K,  is  greater 
than  n  right-angle,  say,  1  lir  ;  whni,  therefore,  the 
valve-crauk  is  in  tlie  ptwitiou  <»  N,  or  vertically 
downwards,  the  valve  will  he  at  hidf-stroke,  anil 
the  engine-crank  will  be  in  the  position  O  K  (tlie 
engine  turuing  in  the  direi-tion  of  the  arrow),  und 
the  an«(le  M  u  K  (call  it  h)  m  'Mr  ;  after  half  a 
revolution  the  valve  -crank  will  be  vertical  upwards, 
aud,  again,  the  valve  will  be  at  balf-ftroke,  and 
the  tngiue-iTuuk  will  lie  in  the  |io»itinii  » >  L.  A 
und  C  are  the  ends  of  tlie  stroke  of  piston :  K  B 
and  L  1>  lire  the  connecting-rods  in  both  positions. 
Now,  according  to  tlie  querist.  A  II  ami  I )  C  should 
be  equal  to  each  other,  but  it  will  lss  shown  tliat 
this  is  not  the  case.  I  have  formed  on  equation 
between  tlie  angle  U  and  the  length  of  stroke, 
measuring  from  A  towards  C,  suchas  Allor  AI),  which 
will  enable  us  to  calculate  tlie  uncompleted  parts  of 
stroke  A II  and  1)  C.    We  will  call  tho  engiue- 

-rod  Trail 
A  towards 


■Tank  r,  aud  the  length  of  connec  ting 
the  length  of  stroke  (measuring  from 


Oj,  r.  Tho  equation  is  z  *t  v  (/  -  r;)*  +  2k  (t  -  r) 

—  (/  -  r;).  Where  r  »  1  -  coa.  t'orvcrsine  «. 
This  is  true  for  any  value  of  K.  As  an  example, 
suppose  r  =  10,  /  -  30",  0  =  20  \  from 
the  tables  we  find  cos.  W  -  •!»!  ;  sulwtitute  tlicse 
values  in  above  equation  and  it  will  be  found  that 
I  =  -Via"  =  A  U.  Again,  when  K  cornea  round  to 
L.  tho  angle  becomes  1W»  +  20,  or  ISO  -  '2>l,  ac- 
cording t/>  which  direction  w«  measure.  'Ilie 
cosine  of  this  angle  in   -  cos.  20*  or  -  •04  und  - 

—  11M  :  substitute  as  before  and  it  will  be  found 
that  r  t  19-206:  de-lurt  this  value  of  A  I)  from 
AC  or  20",  and  we  pret  DC  -'"  ""^'i,  wliich  is  nearly 
double  of  tho  value  found  for  A  II  —  M  IX  .E. 

llS323.]-Gold  Palnt.-If  it  is  better  tlian 
Bessemer  s  it  is  no  doubt  real  gold-lcai,  laid  ou  in 
wual  way.-  Nils.  Dou. 

[4832:1.]— Gold  Paint  —  "Charlie  "  has  jiro- 
bobty  iailcsi  with  his  gold  jsiiut  from  having  either 
Uk>  little  or  too  much  gum  in  the  water  ho  used.  If 
too  little,  tlie  gold  will  rub  oft  ;  if  too  much,  the 
gold  will  stick  to  the  burnisher  and  make  bin  paint 
streaky.  Existh  u<  e  alone  will  iusuro  success.  For 
a  burnisher,  some  u.^t  ironstone,  some  agate,  and 
others  a  hon's  or  dog'«  t<s>th.  Any  gold  or  brou/e 
jkiwiUt  ran  be  used  in  this  way:  but  pure  gold 
alone  will  remain  untarnished.  "  Charlie  "  in  ]>ro- 
bably  aware  that  silver  is  seldom  or  never  uses],  n« 
it.  tanuVhes  vi  ry  •  | no  kl v :  und  that  the  colour, 
should  uot  be  nppli  d  in  thin  washes,  but  in  what. 
I  lsiUeve.  artists  call  "  Ixjilv  tints."  For  a  know- 
ledge of  the  terms  used  in  heiald.-y,  together  with 
the  rules  and  history  of  the  science,  he  cannot  do 
better  than  read  "  Kn„di»h  lleraldrv,"  bv  t.'luiilee 
Uoutell,  M.A.,  in  CWU's  "  Illus'trotcd  Family  • 


Paper,"  beginning  in  the  number  for  Nov.  10,  ISM. 
Possibly  it  tuu  been  published  in  a  separate  form. — 
G.  McK'Toeu. 

[48.22ti.l- Teleecope  —  I  should  think  there  is 
little  doubt  tliat  the  origiual  object-glass  has  at 
some  time  been  broken  and  replaced  with  a  com- 
mon bms  of  a  much  shorter  focus.  The  beat  plan 
would  be  for  "  A  Bonder  "  to  unscrew  the  cell  and 
get  it  fitted  at  any  optician's  with  a  1  Jiu.  achro- 
matic lens  of  about  .lOin.  focus,  for  which  he  would 
probably  be  charged  |»,  or  ,is.  The  eyepiece  is  of 
the  usual  terrestrial  kind.— Auhjubax. 


i.)  —Telescope.  —  This  is  eith 
i  instrument,  or.  more  probably, 
lens  has  li«-ii  substitut«l  for  t 


either  a 


very 


[1S.12I-,.; 
TOiumon  i 
convex  lens  ! 

achronuitic  one.  Ii  you  know  nothing  much  af»ut 
tele seo] >es,  one  cun  scarcely  advise  you ;  but  I 
should  think  you  would  require  a  new  lens  in  a 
new  cell.  I  'shall  be  pleased  to  help  you  if  you 
can;  to  communicate  with  me,  by  advertising  vour 
address.  I  should  require  a  sketch  and  measure- 
ments of  parts.— J.  C.  L. 

[4S32H.]—  To  Artiata  and  Others.— I  know 
a  iMfrs-in  who  paints  satin  for  sale,  but  never 
fixes  the  colours  at  all.  Of  course,  they  could 
Is;  Max!  with  thin  glue  si.-e  and  theu  var- 
lushad,  but  I  do  not  think  it  would  be 
any  improvemeiit.  Any  wnter-eolonr  {siijiting 
could  be  done  tliat  way.  I  have  ofun  done  it 
i/yself.  For  wocxl  ]nhiting  it  must  previously  be 
sixtsl  with  U-ingl:u»  or  gelatine  soaked  in  cold  water, 
and  then  dissolved  in  boiling  water.  Tlie  wood 
ought  to  be  sjiongcd  quite  evenly  with  the  mixture. 
Silk  requires  siting  the  same  way.  Satin  can  bo 
painted  upon  witliout  suing.  -  C.  J.  B.,  Veulnor. 

[4«330.]-Timepieoe  nnd  Watch. -Very  likely 
t+ie  maiii-Nqiritig  is  not  correct  to  sire,  not  long 
enough,  or  too  strung.  To  cun;  Boston  lever,  bind 
guard-pin  nearer  to  roller :  vou  will  thou  very 
likely  liavc  to  open  lanking-pius  to  free  guard-pin 
of  roller  edge.    G.  SrnMLtt. 

[48330.J— Timepiece  and  Watch.- Clean  out 
tho  timepiece,  then  try  it :  perhaps  th?spriug  is  at 
fault.  You  ought  to  have  nientimked  wluit  kind  of 
clock  it  Is ;  then,  |s>rhaps,  I  could  have  told  you 
Utter.  To  alter  Boston  lever,  take  out  balance 
and  bend  the  jiin  (in  the  lever)  near  the  roller  :  also 
see  that  the  two  pins  in  tlie  plate  at  the  ojipCKtite  end 
of  k  ver  arc  perfectly  straight  ;  if  not  straight  make 
them  so,  and  you  will  Hud  your  watch  right.— 
H.VMurr. 

[1H330.]— Timepiece  and  Watch.— I  imagine 
the  mainspring  of  your  watch  is  not  regular  in  its 
action— i.e.,  it  must  exert  more  or  less  power, 
iicimrding  to  whether  it  is  nearly  down  or  fully 
wound  up.  This  is  at  hue*  produced  by  a  cor- 
rod«>d  state  of  the  oil  in  the  Isii-rc!  and  upon  the 
spring  :  at  others  by  want  of  freedom  of  the  spriog 
between  the  bottom  and  cover  of  the  barrel.  Tho 
guard-pin  of  the  Boston  lover  is  not  set  sufficiently 
i  l'we  to  the  roller.  The  pin  I  mean  is  to  la-  found 
close  to  the  notch  in  tho  pallets  bar.  To  remedy 
the  error,  carefully  bend  the  pin  slightly  towards  the 
ndliT,  only  u  tnlle.  It  is  siifer  to  remove  the  pal- 
lets fiom  the  plates  to  do  this,  but  with  care  you 
cau  do  it  without,  having  regard  at  the  same  time 
to  the  safety  of  the  pallet-staff  pivot*.  Ai.rojOE. 


rm,n  and  4S34S.l  -Timepiece  and  Watch. 

—  I  tlauk  the  iollowiug  may  be  of  «>me  use  to  the 
above  two  queries  respecting  the  mby  p*n  of  lever 
watch  getting  out  of  the  fork  of  lever.  The  fault, 
I  should  say,  lies  with  the  small  braes  pin  fixed  on 
lever  close  'to  fork.  Take  out  bulunrc  wheel  nnd 
look  at  the  roller  [tliat  is,  tlie  stoel  di*!  carrying 
ruby  pin).  You  will  see  tliat  the  side  where  pin  is 
fixed  is  ground  flat  or  hollow.  This  is  to  allow  the 
brass  pui  at  fork  of  lever  to  pas.i  clear  of  roller 
when  thrown  backwards  aud  fonvanls  by  ruby 
pin.  When  ruby  pin  U  in  any  other  iiosirioii  than 
entering  or  leaving:  the  fork  of  lever,  the  circular 
edge  of  »t«J  roller  is  turned  lowanb  lis'  brass  |nu, 
and  stops  same  from  going  to  and  fro  by  any  other 
way  except  the  propel  one — viz..  being  struck 
by  ruby-pin.  In  vour  case,  1  should  say  the  pin  at 
fork  ot  lever  is  cither  missing,  or  bent  too  far  awny 
from  roller:  if  broken,  take  watch  to  piece-,  and  lit 
another,  high  enough  to  reach  top  of  sb-cl  roller; 
if  the  pin  is  still  in  lever,  you  may  beud  it  forward 
witli  your  tweezer*  (using  care)  without  taking 
watch" to  pieces :  bond  very  little  at  a  time.  Now 
replace  the  balnnrc>whccl  and  cook  and  screw 
down,  taking  care  that  the  mhvpiu  i*  now  within 
fork  of  lever,  and  also  Unit  haluiicvwhoel  swings 
freely  ;  now  turn  tubmen- wheel  round  so  us  to  take 
ruby"-i>in  as  far  as  possible  from  folk  of  lever :  hold 
it  in  this  position,  wliich  yon  may  do  by  inserting 
n  light  piece  of  bri**  wire  ls-twi-en  one  of  the  anus 
and  plate,  bike  hold  of  tin-  tail  end  of  level  with 
tweezers  aud  see  if  it  will  move  all  the  way  to  und 
fro  between  the  stop-pins :  if  it  will  not,  the  defect 
is  cured;  if  it  fact,  you  must  bend  Hie  brass  pin 
furtle  r  until  the  desired  effect  is  obtained.  S.  tljng 
hands  hack  nnd  winding  may  both  BMW!  ruby-pin 
to  leave  roller  when  thn  brass  |«u  iu  roller  is  not 
protierly  adjusted. -H.  A.  I). 
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FMU134.] — Power  for  Circular  Machine. — If 
fir  am  ]*)wcr  isn't  lumdy,  unci  there  is  no  water 
power  you  con  use,  win  not  get  u  net  ol  horw- 
genrs  r— Labok  Ojlnia  Vixcit. 


[IK!*,.] -Electrical   Mea.nremenU.-It  is 

not  easy  to  express  detail*  in  a  table  ;  thin  in  the 
cause  nf  the  difficnlty  "J.  I)."  experiences.  Perharw 
the  following  expressions  may  implore  the  table 
ami  avoid  any  ground  for  misconception :  - 

V  Velocity  I  centimetre  per  second. 
F  Force  imports  V  to  I  gi-amrno. 
K  Energy  produced  by  Dyne  in  one  , 
second,  or  I 
W  Work   stored    per   gramme   at  i 
unit  V  J 
I  aball  be  glad  to  hear  if  this  seems  more  clear  tn 
the  ri^uU*m   minds,  as  these  articleH  will  forui  the 


Dyne. 
Erg. 


basis  of  the  chapter  on  measurement  in  the  new 
nv  u  r.lectricitv,' 


Hid  it  lit  very  desirable 
1  be  removed  prior  to 
now  in  the  printer'* 


edition  of  m 

tl.ii*  any  such  difficulties 
the  i**ue  of  the  book,  whi 
hands. — SiaitA. 

[4*t3iq-Tin-Pot  Battery.  I  may  say  that 
I  have  tned  everything  tluit  I  liave  seen  in  the 
page*  of  "  ours."  'that  has  been  recommended  bv 
successful  makers  of  the  Bennett  battery  with 
scrupulous  exactness,  but  could  never  succeed  in 
olrtaming  onvthing  but  a  weak  current,  not  ap- 
proaching a  Lecluuclie  battery  for  intensity,  though 
more  constant.  I  could  never  get  one  cell  to  ring 
a  ijiii.  bell,  and  do  not  intend  to  waste  any  more 
time  or  porous  pots  in  another  trial.—  FHB. 
WaUUSJI. 

[  !N:U  1 .]-  Horse-power  of  Winding-  Engine. 

— To  find  the  actual  power  of  the  engine,  take  an 
indicator  diagram,  and  from  that  And  the  average 
pressure  on  the  jiirton.  Then  multiply  tlio  area  of 
tyl.  by  twice  li-ugth  of  stroke,  and  again  by  the 
number  of  strokes  per  mill.  Multiply  the  product 
bv  the  average  pres.  on  piston,  and  divide  by  Xl.iXKJ ; 
the  quotient  is  the  actual  or  I.H.P.  of  the  engine. 
— Labor  Omnia  Vi*.x*it. 

T4R.14  1 .]— Horse-Power  of  Winding-  Engine. 

— You  will  sec,  upon  reflection,  that  unless  you 
indicate  your  eugiite,  you  cannot  tiud  tlie  mean 
preeeure— an  important  factor  in  calculating  horse - 
power.  If  you  can  get  a  diagram,  and  find  the 
said  mean  pressure,  proceed  as  follows :— Multiply 
the  area  of  piston  in  square  inches  (in  this  case 
138.V44)  by  the  mean  pressure,  the  result  by  twice 
the  stroke,  this  result  bv  twice  the  niimber  of  rcvo- 
lutions  per  minute,  31'.  ;  divide  the  total  by  33,000, 
the  result  is  the  indicated  horse-power.  You  may 
arrive  at  tlie  nominal  horse-power  of  your  engine 
by  taking  the  mean  pressure  at  71b. ,  and  piston 
speed  :<00ft.  per  minute,  but  I  cannot  we  that  it  is 
of  any  use  to  you.  If  I  were  near  you  I  would 
gl  oily  indicate  it  for  you  ;  as  it  is,  I  will  assist  you 
as  far  as  I  am  able  to  do,  if  you  could  forward  me 
a  diagram, taking  both  sides  of  the  piston  when  the 
engine  has  her  full  low],  —  FrKD.  VV  AI-XEIt. 

[48344.  j— Softening-  Lime.— Try  dilute  muriatic 
acid  :  liWt  let  it  remain  long  enough  to  spoil  tlie 
egg-shell.  Fifteen  thousand  eggs  wou't  go  in  one 
tub,  so  it  will  tie  worth  the  experiment  on  one  cask. 
I  would  suggest  that  "  confectioner  "  should  report 
to  '•  ours  "  the  result ;  indeed,  with  the  Editor's 
ttt-rmission,  it  would  ls»  very  satisfactory  if  wc  could 
learn  how  tlie  various  plans  suggested  in  "our" 
columns  turn  out.  Headers  never  know  this,  and  a 
lot  of  information  is  consequently  lost.  We  should 
all  like  to  know  how  our  various  eggs  hatch. — 
Jonah. 

[4K34S.]  —  Geneva  Cylinder.  —  Our  fiiend 
'  *  Fellow  Workman, ' '  seemingly  intends  to  drop  out  of 
our  sight.  1  am  sorry  to  sec  him  thus  disappear  from 
our  "little  stage."  fun  he  not  bv  induced  to  ro- 
ajmear,  or  is  he  gone  to  11  join  the  majority  Hf  To 
save  possible  disappointment,  bv  the  querist  not 
receiving  an  immediate  reply,  1  will  simply  say 
that  tho  plugs  of  cylinders'  arc  driven  out  by 
suitablv-fonned  punches,  when  the  cylinder  lias 
been  placed  in  an  inverted  jositioit  on  a  hollow 
stake,  the  shoulder  of  it  ]nssing  into  the  hole. — 
Axfojoe. 

[18346.1  Scotch  Ln-™  Jiorth  British  En- 
gines.—To  "Alabic."— Before  writing  this  I  made 
out  a  tabic  of  Jo  classes  of  passenger,  l.>  of  goods, 
and  10  of  tank  engines  (N.B.IO  But,  this  finished, 
I  was  myself  quite  surprised  at  the  result.  Locomo- 
tives, differing  widely  from  others  in  every  respect, 
wilhexecptiouof  cylmders,  wheels,  and  weight,  are 
so  numerous  that  the  mere  figurcsundscanty  dimen- 
sions that  space  admit*  of,  convey  but  a  faint  idea 
of  tlie  engine*  themselves.  For  instance,  on  tho 
N.B.B.  we  have  some  half -down  classes  of 
engine*,  all  with  Oft.  driving-wheels, cylinders  all 
lOin.  by  22iu..  and  weighing  all  on  an  average  as 
closo  as  possible  to  31  tons,  but  in  other  respects 
very  different.  The  some  with  goods  engines. 
Apropos  of  these  remarks,  •'  Alaric"  will  find  some 
information  on  the  subject  in  Vol.  XXIX.,  p.  887, 
and  Vol.  XXXIV.,  pp.  163  and  tVX).— Cabstaiss. 

s.— The   two  jpnndpal 


S.W.K.  arc:- "Four-coupled  express  bogie  engines 
i  -imilar  to  those  bv  Mr.  Stirling  on  the  S.F..H.).  7ft. 
lin.  drivers;  cylinders,  IS  by  26 ;  they  are  fitted 
with  steam  reversing  g-uir.  and  have  the  Westing- 
house  brake.  Thev  are  voir  tine  engines,  and  make 
quick  runs.  fift.  Htu.  four-couped  express  engine, 
tuside  bearings  (by  Mr.  Smellie),  ronpletl  liehind, 
cylinders  INiri.  by  '.'liin.,  Wi-atinghuuse  brake,  steam 
reversing  gear.  This  engine  has  Smcllic's  misleni 
improvements  in  the  motion  and  fittings,  iron  buffer 
plate,  <Ve.  They  are  well  finished,  and  painted  a 
dm  lush  green :  the  splashers  ore  unperfnrated. 
They  are  verv  handsome  engines,  and  are  used  to 
take  the  London  expresses  to  Carlisle.  For  goods 
traffic  six-wheeled  four-coupled  engines,  5ft.  Gin. 
wheels  (leading  and  driving  wheels  coupled),  arc 
extensively  used.  There  are  also  six-coupled  goods 
engines.  All  engines  on  this  line  have  inside  bear- 
ings, are  fitted  with  commodious  enhs  of  the  O.N. 
style ;  no  domes;  lhun»l»>tUim's  safety  valves. — 

e:  j.  a. 

[4R34S.]— To  "  Alfojoe."  —  See.  my  reply  to 
"Timepiece  and  Watch,"  4S330.— Haxut 

'48348.]— To  •  Alfojoe."  —  Like  the  Boston 
watch  previously  referred  to  in  letter  48330  tlie 
guard-pin  needs  to  lie  set  closer  in  to  the  roller,  and 
the  advice  there  given  will  apply  to  your  case 
exactly.— Alfojoe. 

[48350.]  —Tricycle  Worked  by  Spring.— There 
would  bv  nothing  gained  by  driving  a  tricycle  by 
means  of  a  coiled  spring,  for  a  spring  cannot  rern/c 
power— it  can  only  store  it ;  consequently,  before  the 
spring  could  give  out  enough  power  to  drive  the 
m;ii hill e  a  given  distance,  the  same  amount  of 
power,  thus  a  little  more  to  overcome  tlie  friction  of 
the  mechanism,  would  liave  to  be  put  into  it  by 
winding  it  up;  thus  it  would  be  more  advantageous 
to  employ  tlie  power  direct,  us  iu  the  ordinary  tri- 
cvcle,  than  to  uso  it  by  first  storing  it  in  a  spring. 
Of  course,  if  you  can  get  steam  or  animal  power  to 
wind  the  spring,  then  there  w  ould  be  a  clear  gain 
to  the  rider  ;  but  the  necessary  gearing,  ice,  would 
1«>  so  weighty  and  complicated  as  to  render  the 
arrangement  impracticable.  It  would  bo  possible 
fur  tin*  rider  to  store  power  in  the  spring  bv  winding 
it  up,  say,  for  1  hour  a  day  for  5  days,  and"  he  would 
then  have  enough  power  ti>  take  him  a  a  hours'  ride, 
that  is  roughly  speaking  and  neglecting  friction  — 
but,  as  I  have  said  above,  the  weight  anil  compli- 
cation put  the  matter  out  of  the  question.  If  the 
inability  of  the  spring  to  create  power  has  not  been 
clearly  shown,  let  us  consider  the  case  of  an 
ordinary  watch.  When  I  wind  up  my  watch 
it  is  the  slight  exertion  of  my  strength  for  a  few 
seconds  that  keeps  the  watch  going  for  the  ensuing 
-'I  hours,  such  strength  being  simply  stored  in  the 
mainspring  and  not  created  by  it.  It  has  been  pro- 
posed a  great  many  times,  by  as  many  different 
people,  to  arrange  springs  so  that  they  shall  be 
wound  up  by  the  tricycle  when  it  is  going  down 
hill,  the  power  thus  absorbed  by  the  springs  acting 
as  a  brake  to  the  tricycle  ;  and  when  a  hill  has  to 
be  climbed  tho  springs  (already  wound  up  by  the 
machine  running  down  hill)  are  brought  into  gear 
so  as  to  assist  the  rider  up  hill.  The  idea  is  bused 
on  a  sound  principle  ;  but  owing  to  tlie  necessary 
complication  of  the  arrangement  it  has,  I  believe, 
never  been  brought  to  a  practical  result,  and  pro- 
hubly  never  will  be— at  least  so  far  as  tricycles  are 
concerned.— Wm.  Graxofji,  Birmingham,  Oct.  21. 

[483.»7.]—  Verge  Watch.— If  your  balance  has 
a  pin  in  it,  there  should  be  a  pin  at  either  side 
of  the  cock  to  keep  it  from  going  too  far.    If  one 

Chss  come  out  put  in  another.  If  your  watch 
n't  a  pin  in  balance,  you  will  find  two  in  the 
po fence  where  the  verge  is  ;  bend  one  of  them 
nearer  tlie  centre.    II  AM  LET. 

[4S3o7.]—  Verge  Watch.— Tlie  1-ankiugs  are  in 
fault.  Some  verge  watches  are  banked  in  tlie 
potenecs  and  top  plates  ;  others  in  tlie  plates  alone  ; 
others  against  the  cock.  Xotioc  which  method  has 
been  adopted  in  your  watch.  If  it  has  banked 
against  the  cock,  see  whether  the  pin  is  still  in  the 
tsilaucc-whccl,  or,  if  any  pins  have  been  fitted  in 
tlie  edge  of  the  cock,  whether  they  have  fallen  out. 
If  so,  replace  them,  and  the  error  may  possibly  be 
corrected.  To  decide  as  to  the  mode  of  banking, 
if  a  pin  is  set  vertically  in  tlie  balance- wheel,  then 
it  bi.uk*  in  the  cock ;  'if  a  jrin  is  set  in  the  edge  of 
the  wheel,  it  hunk*  against  vertical  pins  in  tho 
plates ;  if  neither  of  these  methods  is  adopted, 
then,  without  doubt,  it  bunks  in  the  potence  and 
top  plate.  In  the  latter  case,  the  pins  must  be 
eased  forward  to  the  verge,  hole*,  or,  at  least  the 
offending  pins.  In  the  others,  the  pin*  must  bo 
set  closer  to  the  centre  of  the  arc  of  vibration,  or 
replaced  if  gone.  Owing  to  this  triple  form  of 
banking  in  vogue  with  verge  watchaa,  I  cannot 
more  definite  instructions,  not  ' 
exists  in  your  watch.— Alfozoe. 

[4H3j7.|— Verge  Watch.— The  escapement  is 
out  of  oider :  the  Istlanee  very  likely  banks  ;  if  the 
escapement  is  all  right,  put  a  pin  on  each  side  of 
cock  to  keep  tlie  pin  iu  balance  rim  (if  there  is  one) 
from  going  too  far  on  each  side  :  if  inside  bankings, 
the  watch  will  want  taking  to  pieces.  You  lin 
try  pushing  the  follower  in  a  little.-O.  Sun***. 
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77'  nsssbM  itaif  noVi  »/  qurrifi  vhitA  man's  ««a«- 
MV-rtJ  far  Jive  s-r*t»  »rr  taas.-lef  in  lAn  lift,  aad  •/  *Of* 
uwaaruvnif  •>*  I'ptatrti  /our  trt'l*  i\/unearjA.  H >  trntt 
pur  r'.irf.r.  li't.'/  U  ui  mtr  tjkr  hti  aftd  *rA«»l  imJarmnlivH 

Onf  cai/or  UU  ,./  Muir/tllctc  cvnlrivmter,. 
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1/teoir^vtivis,  4A. 
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H-a-flhore,  48. 
(iliue  for  Kireclajr.  4«. 
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Dynamo,  4ii- 
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Steiuil  Pit-unit  EntlUK*.  4'i. 
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QUERIES. 


«8S»  -Letfal-Lannch.  To  Ms  WrTnrnnri.n. 
ndnu-  I  haw  a  stcnm-Lsuiuh  SCft.  lonff.  wi*l  wi*h 
two  s  few  miles  sluiur  the  eosst !  Am 
1  aUowi-d  u,  do  not  Or,  I*  the  lioat  suppwed  to  be 
Unwed  for  Mwtjpm!  If  the  launch  comes  urnlcr  the 
Pa»eng»T  Art.  tan  you  tell  ice  the  substance  of  it '  - 

La rata. 

[4NWi     Weakness   of  Knee-joint.—"'  8  K  " 

would  U-  ^T-itctul  for  any  hint  *s  to  mnsnn  of  *trer4rlh«-n- 
ing  kiv*-joint,  the  iniimle*  of  winch  have  bcoune 
lamed,  and  *re  t-lisrhtly  wa*ted,  owinff  to  frequent  arid 
too-luiyr-otmtinued  hot  apr^i^uliims  sfcer  s  baa  nwain. 
There  if  no  disease,  and  iiiilhint;  out  of  its  plae  :  hut  as 
the  injury  caused  a  prood  deal  of  anxiety,  much  cervous- 
noM*  r<^itr«LinK  tin-  joint  »tilt  enfitinues;  this  seems  to 
retard  :l.e  i-  l  owr}-,  snd  any  tugirestwo  as  to  iocnaidxig 
*ttvitgth  WL-uld  be  irrutefully  receiitsl.  —8.  R. 

ting  in  gold, 

liver,  arid  topper,  sevenil  hundreds  of  concave  ill*** 
var\-in|r  in  ri/e  Irom  a  (in  to  3in  ,  sook  what  iwmMing 
wan-h-glasaes.  Tb<»»  will  bepunehed  mitof  sbeec-tin.  lead 
and 


;4S3t;i  :  -Platlng.-I  am  desanms  of  plat 
ilvii.  and  COpfsaT,  mvctuI  hundreds  ot  co 
urvinir  in  ri/e  Irom  a  (in  to  3ia  ,  somewhat 
•ti'kKkw*  Tb<»»willbepunehe<lmitofiihi 
ind  eopp-r.    I  should  Idle  to  know  ot  »  good,  i.ukk 
3i«thi*l  of  irU'ling,  sUvering.  4cc,  either  bysolutiooof 
battery.   Would  any  of  our  experts  kindly  give  me  a 
simple  method,  and  cheap  t  Can  the  colour  or  shade  be 
toned  '    If  so,  how  t    I*  it  nmwsary  to  copper  lh>  J 
of  tin  before  gilding  1   There  are  no  holes  to 
tjf.   IU  ferenees  to  any  books  on  the  subject  will 
Co*itiMica,  Exeter 

;4*o«2  '  Polariscope  Slides.  - 1  should  be  greatly 
obliged  If  some  kind  practical  mietwcopist  amoraj  your 
reatlers  would  help  me  with  *mie  information :  1  havelauly 
been  raakinir  »jme  polarucupe  slide*  from  salts  and 
rhrmicaL*.  miwt  of  them  with  fair  sucveai ;  but,  in  several 
instances  I  ir^-rct  tn  say.  I  have  completely  failed  to  ob- 
tain satisfactory  crystals  These  failu»w  consist  of  the 
following  :—  Carbonate  of  tinie;  etnehouiae,  cin<4iotii<lme, 
iodide  of  awnury,  iodute  of  quinine,  nitrate  ot  bismuth, 
phisiphatc  of  l«-ad,  quiaidme.  sulphaU-  of  lime,  uric  acid, 
urate  of  ammonia,  and  urate  of  soda.  The  i 
po'"on  of  cW  information  ux  to  mode*  of  j 
.roper  -.liitKnn  of  each,  *o  s*  to  get 


rry«tallisute>n,  will  be   »ery  eraU-fullr 
X  X.  X 

[48Sm.]  -  On  the  Production  of  Looped 
Figures  by  Gearing.  The  di«criptinin  of  the 
etvMitrir  chuck  by  M  J.  Lu  Is  very  interesting,  especially 
as  the  niaaiug  of  such  a  chuck  would  seem  to  be  within 
the  power  of  many  an  amateur  mechanic ;  but,  before 
bryinmstr  to  uiake  tint,  I  *oi>uld  be  extremely  obuired  to 
"J.  I.."  if  he  would  give  me  some  information  on  the 
following  point*  i  — 1st,  How  Is  tho  pin  upon  which  tht ■ 
division  wheel  A  revolves  fastened  to  the  upper  plate' 
alight  ft  be  |sut  or  the  casting  of  that  plate  f  2,  What 
would  be  a  suitable  rile  for  the  foundation  or  lowet 
plat*  of   such   a   chuck    for  a  6iu  centre  lathe!— 

[4o»>4.  -Toning   Lantern  Transparencies.  - 

To  Mil  Lam  am  nil  —Would  you  kindly  inform  me  how 
the  above  i*  done '  I  have  tried  chloride  of  goal,  but 
can't  irt-t  anythiiig  hke  the  colour  of  the  bought  onew ;  in 
fact,  no  amount  of  flowing  on  and  off  or  imniersrog  sp- 
pcar*  to  aln-r  the  colour  one  bit.  Htrength  oi  solu- 
tion useil  ;  4  grains  to  lot.  ot  water.— J.  Jseasos,  Llwr- 
pool. 

1 48305  J-Leg-al.-Will  Mr.  F.  Wetherfteld  kindly  in- 
form me  concerning  the  use  nf  a  right-of-way  J  The 
public  path  to  the  church  leads  through  a  farmyard .  <  an 
this  path  be  iu.:.i  by  person*  going  to  and  from  the  vicar- 
age by  way  of  tli-  church,  for  the  liranigr  gnainds  Juui 
the  churrliyiird  .'   The  farmer  suys  no .  but  is  be  right  f— 

VlCAS. 

[iKStxr  Lathe  Flywheel.  What  is  the  best 
amininraent  tor  fixing  a  lathe  flywheel  to  its  shaft  when 
it  has  to  he  moved  about  to  bring  its  stow  speed  opposite 
to  the  luaudrel  pulley  [  I  want  sometliing  bett«r  than 
the  ordinary  «-l  ktc*    Abu.  will  it  be  detrimental  to  tbe 


iii--  orMiiiur>   *"  i  .-.Lei-w-     Aivi,  wm  o.  ue 

truth  of  the  flywheel  to  ahdo  it  on  the 
above-mentioned  purpose  !-Hsli. 
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I.t* 


4kh;     Induction  Coll.  To  M 

w  tsh  b>  tlrfHTwni.Ni**'  a  lit*- r  into  ita  constituent  pirts,  and  to 
■lo  *)  wteud  to  make  a  c*vi]  about  titn  long.  Wilt  that  Is. 
string  enough  f  If  please  say  what  work  I  could  do 
with  it;  Adi2  at  tlio  tutiti'  urn.-  Isir.llv  advise  mr  aa  to 
the  smallest  amount  nl  wire  fur  seout-.ujrj  nu  t  ptuiiary 
that  »ill  answer  my  purpose .r—  Tr ;  r'.iirn:«r. 

;4K»«  , -Catarrh.  To  lis.  K:.xi-> 1  shall  feel 
mi  tr_»:iklu!  (or  sonic  u-lviee  on  the  following  rase :  — 1 
have  a  daughter  who  far  immdp  rcum  I  ^'ti  rinx 
from  catarrh.   The  discharge  of  tnU'iu  i*  cojii'tu*,  and 


sing 
1  matter 

_Jthe 

douche,  and  tnvd  it  mm]  time*,  hut  d.unilun 
_  it  up  the  right  nostril  that  the  »iVr  u  mid  not 
pa.**  down  th*  Irft.  so  she  .w  only  u»e  it  ir  the  left  side, 
and  then  it  pnaarw  i^nu-  tt\- .It  from  the  light.  1  would 
like  b>  know  if  she  out-lit  to  ii-'  udyiliini.-  in  tin-  water  [a 
frM-ud  advised  alum.  ,  and  if  the  water  sbiml-1  b  ■  hut  or 
(Mild.  She  ha*  alwavs  uvO  pinin  warm  Wat*  r  When  she 
1U*»  tlie  douche  in  tor  momill^  she.  somctuni*  t-ik.s  ivild 
aftrr  it  Would  it  be  better  hi  use  it  at  night  '  1 
nig  tlf  face  to  eoM  water  lajurMtu  to  1!  :  \Vouh 
tuUi*  be  irood  for  but  Fur  auine  tunc  she  look 
insect  cry  tuonuro,-,  hut  I  think  tint  she  was  more  * 
able  to  cold  miti  i  thi-ui.  Hit  dies*  U  delicate.  I 
sebloui  suffer*  f rout  it  ex.cpt  when  exr 


air.  Are  tin*  fume*  of  tobaeve 
Am  lot s  M"i  ii  i  > 


Kith- 
warm 

tepU 

it  she 
nurht 

uijurtoua  to  caumh  '.—As 


I.  i 
U 

:  lunrh 


mixture  of  shellac, 
:ii  a  tarnish,  lull 


one  thin  ml  taking 
of  "  our.  "  kindly  tefl 
t.oit  ut'tantly  without 


[tsw»  .    Varnish.  I 
methylated  spirits.  »nd  y 
•wunot  get  it  to  dry  ruirk  i  n  it 
about  Ave  minute*.    Would  sora 
nii'  what  to  add  to  cause  it  to  d 
fencing  tin-  brilliancy  '   H  J 

.  >  Threshlnir-Maehine.  -11m-'  prr-i,- 
.i  tfirrslUng-Eilachrile  dmvn  by  a  lift  dia.  by  aft.  '.ltn. 
"O-rahnt  water-wheel,  wh;  h  I  would  Uttl  to  iir.prore(  aa 
it  has  vtry-  Uttlr  Jiuwur  at  pri'n'nt.  Tbrr^  nrr  t|0  Irrtil  in 
M^rmcnta  of  wrat*-r-whivl.  .it  t-i-tli  in  piiuou  woikintf  into 
wnv.  thin  thrri'  in  a  *.pur-whi*<-|  of  h8  tivth  on  tlu« 
prni  *n  %h&1\  with  a  pinion  ut  abi  >  33  coAritv  in'o  it,  and 
oa  thin  iMiijnjd  tnnionnhaft  tlt'.rv  iau4*im.  iml]i*y  working 
tutu  a  Sutn.  puilrj'  on  uli.  bn".  Now,  if  1  wen*  puttitur  u 
7ft  policy  on  ftrrt  pint  in-»!iaft,  and  driving  ilir-i*.  on  to 
a  lata,  on  marhinr.  thua  doim?  away  wtth  the  *pur-wborl 
anal  thr  mx-onci  nhaft,  woiil  l  1  tritn  any  t*io:v  powor  '.  At 
prc^nt  tlvp  watiT-wbevi  ^-rna  not  to  net  up  to  it»  pnijaT 


I  ■ 


m  tin; 
•  If  a 
r. .  I   i  -1  ! 


iutenuiiliati' 
of  "rmrn" 
•d.    Ileal,  nf 


.1  of 

on 

a  of 


wbjeh  1  think  ia  cauy*: 
jeanrur  hvtw*ren  it  and  mar! 
would  kintlly  help  me  I  wi>u 
nwhme  3.10  to  4UJ.    A  R 

iVOTI  ;-Ftxba|r  Water-Colour*. -I  do  a. I.: 
w  »tef colour  piitntiUK  {uiiaed  wtth  t'hineae  whit* 
w  joJ.  »uih aa Miiall  boxen,  pjp  r-knirei,  ii  t  an  a 
Tour  readerw  inform  me  how  to  aet  the  e-iluum  -»o  as.  to 
prevent  them  runninj?  wb.ru  the  wnoil  it  reili.*h'il  1 
fairely.  th*rv  inu**t  b*-  *ome  prepvratio*i  for  mixing  with 
the  colour-  Any  after-KppUi.'atioo  n  -un?  to  <!«  eoinc 
itamajre. — U.  V. 

[««».; -Stain j r.;.-  Elm. -I  have  lkuiiI.-UJ  a 
»naall  aehicle  wluxh  L.  largely  oimrioaed  of  elm  tinibeT.  I 
•hoaki  fee]  mufh  obliired  if  *<uie  of  your  readeni  would 
kindly  let  me  know  how  I  ahall  act  about  the  pjoev«»  of 
•tainiARit—  Hftx. 

ItrtWS.  I— •  EMtw*  To  Ma.  F  W«ni«itrtr.t.ij.— Would 
)ua  kindly  adnse  unilcr  the  followinc  crreuiustanom  :  — 
A.  die*  and  leave*  by  will  three  leesehol  1  dweUing- 
hotAft**  and  one  afiop.  He  ha*  a  aon  It.  un.1  a  dauirhti-r 
He  leavea,  on  tnut,  to  It  the  abop  and  olw-  dweilimr- 
bou*e  ;  to  C  ,  ulao  on  truat,  two  dweUuur-houaes— It. 
hart  cue  the  miat  vuluabh)  alia  re  To  mala  them  e-'Ual, 
he  ilrvtaea  hia  tru.-l'-e  to  pav  the  whoLe  of  Ule  irr.mn4>rcnt 
from  the  profita  of  B.'a  aHare.  C.  ia  now  dead,  ami  her 
ahare  ia  to  be  aold  free  from  (rriiond-rent.  When  It  dina( 
bia  nhare  ia  to  he  aold  nuliic^  to  the  r»i)inent  of  the 
sTOunil-rent  of  the  whole  of  the  l<sa«e|>oM  npjperty.  I 
wvih  to  know  if  >uih  a  tliinic  oiul  I  Ix-  duae  !  If  hi.  ohoukl 
I  be  oblitred  to  consult  the  laulowix  r  »»  to  whether  he 
wumld  aorept  B.'a  ahan-  as 


ais  unty  for  the  whole  of  the 


lowo^hed  tStte°r' 

look  after  the  enguv"  fec-l-uipisi  at  nirfhla,  i 
they  do  not  iretfroaen  up  What  i.  the  I 
l.  adopt  to  attain  the  doaireJ  end  .1  0. 


Feed  PI  pea.    I  am  einphrrwl  aa 
and  ilunrur  the  omiinpt  winter  I  aliall 
i--'  fee-l-pipisi  at  nurhta,  and 


;«i7i>  i-Pre 


Fret-Saw. -Will  *«ie  r 
for  niaklmr  a  treadle  int. 
I  may  aay  that  I  have  a 


have  to 
•oe  that 
means  I 

JoraT. 

riiwsl-BUrwer.-WijulJ  "Jack  of  All  Trad™" 
kutdly  aay  whether  the  blades  of  fan  must  be  aa  wide  at 
end  of  bbulea  aa  at  the  end  near  spindle,  as  his  sketch 
•hosr*  them  much  narrower  at  the  end  I  Is  this  right ! 
Will  not  the  wind  esrape  past !  Thanking  him  for  htt 
drawing  of  (an  —Tour 

•me  reader  kindly  give 
fpH-«  nv  '    Also,  >ome 
_ve  a  wootlen  stand  and 
iron  fly-wheel  groove.1,  which  have  been  for  a  dentist's 
aTinlitone.--A  Woi  i-d-th  Prrita. 

!«tt77  '  L.  and  N.  W.  En*lnea. - Wi't  any  of 
**  our.  "  let  nve  know  the  principal  dimensions  of  No.  1 
Saracen  suigle  express,  and  nujnben  anil  dates  of  the 
following  ?  —  JEulus,  Aiubasvador.  llyriri.  (  aitlincsa, 
(olumbus,  Cromwell,  Cygnet,  Dallon.  Ihinw-de,  I>j 
Vernon,  Kujune.  Kara  on  t,  Kraperor,  Eden,  Franklin, 
(C  orral.  Herate,  Hardsricke,  Henrietta,  Hotspur.  Unnet, 
Isocke,  Marlboiough.  Maxeppa,  Martin,  lUU'rltu.  Nightin- 
irsle.  Neweom'-Ti.  Narcissus.  Outram,  IVnguin.  laauet, 
rVregrin,  Itcsberta.  Kowland  nil],  Ibsse,  Htar,  M  I'atrick, 
Ht  Artiste].  Munboam,  Scott,  Tubal,  Tennyson,  Tbis>rem, 
tarus.  Terrirr.  V^pm.  WoodUrk,  and  Huniel.- 


*ftT«.'—  Tho  Voice.- Will  some  br»jUier-rcader 
rabljge  me  with  name,  publisher,  and  price,  ot  a  good 
treatise  with  exercises  tor  improving  and  raising  the 
upper  note*  of  the  voice  '  I  ean  read  and  sing  baas  fairly 
well,  but  oannot  without  ranch  straining  sing  higher 
than  the  upper  I>  and  cannot  always  make  I)  'lliis,  1 
believe,  is  caused  by  not  know  nut  the  MUM  methud  of 
making  the  high  notes  Any  advice  or  hints  will  be 
thankfully  rcorivrsl.— Ciioai  »rra. 


(4fsJ79."— Oowcr  •  Bell  Telephone.  Will  sny 
kind  rentier  explain  the  loUow.nir  fnult  on  n  f  »ower-Bell 
telephone  which  I  hnic  on  n  f-mile  cin-siit  '  I  think 
the  fault  appears  to  be  titte  r  in  the  transmitter  at  the 
•li.tant  cud,  or  else  in  the  iveeiver  on  the  Ln-truuent 
ich  is  bad  to  hear,  lcanaetuvel)'  beiirtbc  js-rson  sfwuking 
witliout  shouting,  an-1  then  only  indistinctly,  inwii. 
iinsl  with  similar  instruments  I  hnve  on  longer  circuits. 
iai*-l»irhroinate  Isatteiicswitli  two  i-»  IU  for  micropliune.  I 
hnve  regulated  the  mngneta  to  various  ilistnnis-s  from  the 
liajifimgvti,  but  find  it  tin  Siettcr.  About  how  far  should 
tlw  two  small  toils  attaehcsl  to  pol»  *  of  the  magnet  Is*  set 
from  brucliing  tlie  iliauhrugm  to  tret  best  results.  I  do 
wish  some  brothcr-n-K'ler  would  kindly  irive  a  few 
prTticnl  hints  on  the  it.  ,l  king  of  the  OovTcr-Bcll '  ' 

Vrotax 

;i73»y  -  Steam  Boiler.     Will  an; 

reader  of  "  ours "  assist  me  in  the  following. -I  am 
atsmt  putting  down  nr.  ciTg«eTul<-d  lsiiler,  fired  externally, 
3ft.  long  and  aft.  diameter.  A  short  time  ngo  I  saw  n 
atateini-nt  in  the  "KM."  tiiat  siwh  a  boiler  would  i*e- 
quiie  ojst ling  out  eieiv  3  or  4  weeks  for  the  purpose  of 
ir-mnving  scale,  «r.  Would  It  hate  a  rwwI  Ml  to 
give  the  in.iile  a  thin  coating  of  hut  tar  before  init- 
tinir  in  water  f  Una  any  reader  tried  this  expcriuM<nt 
Nxno. 

r.4T»ll. ■  CralTaniBlns-  Will  some  practital  man 
kindly  give  me  a  detailed  dcfc  nptKsn  of  tlie  ppss-s*  of 
gahanising  iron  tules  and  fittings  :  Also,  tlie  chemical 
aetiotui  of  the  aci>is  ou  the  iron.  — 11.  Ct  r  ah. 

:«*«  ]—  Bell  Indicators.— Would  Mr.  Tolman,  or 
some  utiier  eleetrieian.  Itindly  irive  me  a  sketch  and 
deseriptiiin  of  these  !  I  believe  some  are  mechanical,  and 
some  electrical,  but  do  not  kno 
lies  Zi 

.me^TSdjy^eseril^^oxV'uii^6^  i 
rther  dav-  to  Like  out  the  henry  shadow  fnim  one  side  of 
a  jsirtrait.  I  tried  flrat  Indian  ink.  and  then  p/ii.il,  on 
the  gelatine,  hut  neither  would  do  ;  then  I  tarnislMsl  the 
Begatue  with  onlutsr)  mvpitive  v»mi«h,  nod  tried  the 
fs-ncil  nnd  Indian  mk  iigsin.  but  still  1  could  not  get  nny- 
tliing  like  an  even  surface.  The  ink  all  ran  in  streaks, 
and  the  pencil  would  nut  mark  ut  alt.    7.x . 

'4XTI4  ]—  Pump.  I  have  a  small  steam-engine  ;that 
is  able  to  saw  f  rom  tin  to  oin  deep  which  1  am  anxious 
to  apply  to  pumping  water  out  of  a  '|U»rrt  The  height 
would  not  exceed  10ft.  Would  some  kind  subscriber  let 
me  know  the  best  neslc  of  applyinK  «me  agent  for  lifting 
Ow  rnalist  nuantity  of  watc  r  with  the  aforeaaid  enirine, 
I  hnve  lieyn  thinking  a  email  centrifugal  pump  would  be 
boat,  but  I  do  not  know  the  «i»  that  could  be  worked  by 
my  engine,  which  has  loin,  stroke,  sjln.  eytlnd.  r.  and  l* 
about  -A  p  Any  information  on  the  aubjert  will  be 
eaoMfned  by  J.  H.  A. 

ixiNi     Comcnt  for   Blotting-  -  Paper.  -  Can 

anyone  kindly  my  the  best  means  of  nicking  blotting, 
paper  together  f  Onlinary  glue  or  gum,  however  thM;, 
will  not  adhere  on  unsized  paper.  The  double  blotting 
rollers,  when  exhausted.  I  have  found  diflirult  to  refill  for 
this  reason  :  aa  each  turn  of  the  paper  has  to  he  sepa- 
rately fastened  to  the  foregoing  one,  so  aa  to  enable  one 
to  cut  it  off  when  used,  without  waste,  and  I  can  nnd 


Mar. 

[4JOM  ]— Iron  Hoopa.-Woidil  any  of  our  readers 
kindly  give  me  the  exact  measurement  of  iron  buop- 
making.  allowing  fur  jumping  and  scartinir  both  end"  *  I 
have  3  dozen  hoops  to  make  of  iron,  ."tjin.  by  Jin  thick.— 
As  x  iocs  Isgrikxa. 


4KX7  Soap  -  making  '  an  anyone  gin  me 
direction*  for  making  a  pun- ms*  p.  containing  soda,  potash. 


or  ammonia  as  an  alkali,  and  tallow,  oil.  and  glvcerine  as 

ndheat 


*et.  as  a 
a-c.,  tsnsiuired—  Ha  suit 


4K*sw.  i  Parker-Smith  Brake.— Will  anyone 
dessxils'  the  Iarker-Hintth  HTew-tntke  shown  nt  the  Dar- 
ington  Exhibition  ?—Caan.a  QpMM. 

J  J  —  Seml-Inoandeeoent  Lamp. —Will 
T.  b."  CJnsit>)  have  the  klndnesa  to  inform  me  how 
to  corartruet  a  battery  that  will  work  this  lump !  Will  he 
gin  me  it»  exaet  aiie  and  power,  ita  cost,  and  everything 
necessary  for  ana  to  know  who  desires  to  pmrr  his  lamp  ! 
—A  Rjcaokk. 

(4fW0.j  Foesila  —  Will  some  reader  interested  in 
geology  anawar  me  the  following  querie*  :  (1)  Do  fossils 
appear  in  flints,  and,  if  so,  are  they  of  any  great  value  T 
'*)  How  are  so  many  stones  or  pebUea  accounted  for  in 
tlie  ground  !  Are  t" 
any  ground  for  the 

bVlllVK* 


o  many  stoncw  or  pebblea  aeeount.i 
Are  they  the  remains  of  beaches,  or 
ir  thr  aufjpnaition  that  they  grow  t- 


;tr3»i  —Legal  —To  Mi 

Mr  deeoased  father's  will  i 
effects  (value  about  £3lrt) 


ID.  WxTiiicnriai 
that  his  house 

nere  left  to  his  widow. 


stepniotlwr,  for  her  use  and  Is'ni  flt  .luring  her  llf 
at  h«T  death  the  whole 


Hhe  refuses 


to  tn  luoig  to 
me  will  provnl  i'and  tliere  h<  „ 
ap[»unted  .  ean  1  compel  her  to  do  so,  and  if  so,  by 
what  moan*  !  Pixclxxed. 

rtww; -  Lathe  Bed  WouU 


help  me  in  the  following  difficulty  r  I  have  the  beds  , 
a  Sjin.  baek-gear  lathe,  and  want  to  make  a  lied  i  gnpi  t 
suit  same  •   Tb,-  diffiVulty  I  am  in  is,  how  to  make  th 


some  kind  reailer 
of 

_  {a,  how  to  make  the 
pattern  for  (he  outing,  ua  aerrral  I  have  thought  of  will 
not  leave  the  mould  !  A  rough  sketeh  .with  innjvasioua 
will  greatly  oblige  W.  n  rs  xivKS. 

itfiSBa  ;  Scraping  Caat  Iron. -Would  any  reader 
tell  me  now  to  scrape  cast-tron  after  it  comes  ulf  the 
machine  without  scratching  or  narling  '  Also,  give  nar- 
tsrulara  aa  to  steel  to  make  scraper*  out  of .— W  W  K. 

[4«3M.]- Aperture  of  Object-Olaesea.  -Would 
"  lYismnticpac  "  kindiv  inform  me  why  opticians  adopt 
the  prvwent  ratio  of  ap-rture  of  ohjeet-gUases  to  tbeir 
foeal  length  ;  Stn.  toalsjut  30in.,  or  even  lews,  is  usual  ! 
Bot  if  you  read  ursm  the  subject,  great  authorities  -as 
Kitchener.  Maskelyim-.  and  others  are  loud  in  their 
praises  of  long  fool  If  long  fuel  are  heat,  bow  is  it  they 
an  not  prevail  is  practice  :   The  ffiaaaes,  surely,  to  say 


ing-mtl  di.es  r  I  hiiv  tri-sl  wnd-bagi.. 
spreading  .ait  hiTN  4tc  .  Ac.,  but  the 
joint    Wouiila  lurgvr  and  str.mger 


the  1-ast.  would  not  cost  ww  tlie  fltiings  alsjiit  the 
same,  and  u  few  feet  of  brass  tube  would  (vjst  but  u  trifle 
-A.  II. 

'4KtiTi  Astronomic  al  !  lite  in  tlie  country  on  a 
hitsidc,  and  mo  tniK  li  truubbsl  wiUi  the  winds  that  blow 
hereabouts  Can  isaiusme  suvgrst  I  u  light,  mutable 
m  rivli  to  «■  nc  as  "  walls  "  behind  win.  Ii  1  mn  shelter  a 
htUe  !  is.  I  hare  n  I.tnnt<.  r  Altt-'iinutli  mount,  ami 
want  to  know|  how  I  can  miike  it  stoadw  r  than  the  sti-ady- 

** rewind  up  Ua'ht. 
wenknesa  is  at  tin- 
action  do  hotter  ' 

l»l  t'a»  sonst'body  d«r«  rihe  or  putun-  a  portable  observoig 
huir,  suitable  t..r  u  Sjin  lelcwsipe  !  If  I 
rightly.  Mr.  Isini-aettT  promussl  lliis  in  the 
course- of  soinc  h  tters  he  U'lrsn  a  tear  or  two  ago,  and 
never  finished.  -X.  I'.  V. 

[483H). '  --Cistern.  -I  wish  to  erect  a  eastern  for  rain- 
wntcr  Hit.  abotv  tlie  ground,  to  contain  1  ,l."sl  gallons  lor 
use  ill  my  mirden  What  would  Is-  tlie  bent  materials  to 
eon.tniit  it  of   ttissl.  galvunlsisl  iroii.  or  ixnicn*te  !  If 

;  i..-,  I  '  .  * '  ..  th-'  p;p»s   i  ui'   I,, |   ts  1th  it  '  I 

propo**.  alf*-i  to  have  a  small  one  atUichisl  to  eatch  the 
first  of  the  rain  uu-l  the  «»«>t,  4c,  it  wa-lira  off  the  roof. 
This  wnall  ri^'ern  would  1-  emptied  by  a  siphon  or  ripe 
of  fine  bore  nt  the  bottom  when  the  rain  was  ovir  .Now, 
what  would  be  the  heat  mcliod  of  dn.rtmg  the  sili  i 
into  the  lai-sv  cist.  ni  nutomatuwlly  whtn  the  small  one  is 
MW!-J.II.T. 

[4KXi;.'-Oreenhou*e.— I*  wooil  m  iron  the  best 
material  lor  tlie  construction  of  a  gn*  nlious*'  .•agt  >  aift , 
and  how  would  they  oimpare  as  to  pri'V  '   J.  It.  T. 

[oam.l  Begnlatlnir  Clock.  Would  any  i 
butorgive  me  some  hints  liow  to  correct  docl 
hisingor  gniidng  way  or  eight-day  disk!  Abo.  watett 
when  flligir  is  as  far  at  f.  or  s.  as  possible  !  How  to 
calculate  length  iui-1  strenirth  of  sjinnirs  for  watch  or 
clock  !  How  are  the  teeth  nit  in  wheels,  and  what  kind 
of  oil  is  bc*l  to  u*  :  Is  there  any  hook  illustratisli 
which  shows  tlie  i  rtVi.  nt  of  tools,  and  treats  on 
prai  tiiwl  watch  and  i lock-unking,  with  price  :-Co\rai- 
ai  ro«. 

;t8300  1  TeleeCOpe.—  I  have  a  telescope  wbi-h  lias  a 
pLano-convex  lens  for  an  olijeet-glaas,  and  u  fts-id  length 
ofaomrthing  like  ;ft  It  la  fitted  with  an  etepleee  ot 
very  low  powrr,  lontaining  four  lens,  h  ■  also  pVno-eon- 
veX,  'i1ie,,l>sis't-glass  U  about  h|in.  in  dlam.  Aaatel.- 
scvjpe,  or  anytliing  else,  it  is,  in  ita  pn-sent  condiuou, 
perfectly  useletss.  Would  Mr.  Lancaster,  or  any  rciuUT, 
Inform  me  wliat  I  can  do  to  make  it  »t  some  ptaetienl 
value  T  I  would  ui>t  care  to  Uy  out  any  sum  approaching 
the  price  of  an  arhromatic  olijeVx-glasa  of  English  make, 
and  I  wiali  to  know  if  one  of  ContlnmUl  or  otlirr  mak- 
would  be  of  any  service,  what  power  it  would  stand,  ami. 


along  with  the  neee~Miry  eyepiecea,  the  probable 
Would  it  do  as  good  work  as  one  of  the  heat  Fj  ., 
made  tries. ope  with  an  objert-glaas  of  :iin,  ',  Etxrli 


i-sii •!  One-Power.  I  ran  ohuin  a  plentiful 
aipplyofthe  gaaos,  hydrogi-n  and  oxygrii.  W  ill  some 
dnd  reader  in  tonn  iw  tlw  best  way  to  use  Ihnn  in  the 
produetioii  ol  h.p.  without  ealLing  u|hmi  steam  !  I  may 
add  the  g-ases  produce  hut  little  pressure  or  power  i  ll 
their  production  ;  in  fact,  scarcely  any.   I'.  0. 

;4rt40l.;  Commutator!.  I*  tliere  not  someotler 
mode  of  loiiking  a  isanmtitutor  than  the  revolting  on" 
generally  seen  !  I  mean  for  eoils.  1  fancy  I  haw-  ma 
somewhere  thr«'  or  four  strip*  uf  brass  with  a  motabie 
ahunt  kind  of  arrangenunt.  Would  one  of  our  rlretrwul 
friends  kindly  oblige  with  a  rough  sketch      It.  H. 

:«*»•«. '  SHde-Bule.  -  How  can  I  find  decimal  7KM 
on  the  cnginetim'  slid»*-mle  on  * '  line  '  -  Su  os-ltri  r . 

[4S40*. 1  Lantern  Ohoate.-Uow  can  I  raise  a 
ghost  witli  a  mngic-lantem  ! — Maoiciss. 

o*4(>4  Safety  Katchee.  -How  are  those 
mati'hes  ivrepared  in  which  the  moment  the  name  gt»-» 
out  the  ehamsl  wis  si  turns  hhu-k,  no  part  remaining  led ! 
The  ash  is  very  strong.—  Olavio*. 

(4»ios  1  -Interference  of  Light  -To  "  Ousnue 
Vital  "  on  th*licas.    Suppose  a  beam  of  ]Hirallel  mys  ti> 


fall  at  an  angh 
xfad  and  rece 
glaas,  is  refra 
>  of  tin-  ghust 
In  in  so  doing 


m  a  slus 
i',"l, 

Sited. 


I  i 


It  1*— 

ID  ii  '!irv 
Now  Ihv 
a  grr«lrr  ilLelaUic-e  Uian  tlir 
prrtain  nun-U-r  of  wiiTf-li'i\| 
of  wiirji  a  thirlmnAM  that  thi 


f  win-**.  jHirt  ot  thr  lipht  w 
on  a  «aro»  ri,  part  jwjtM>  in,o 
.  irflrvtnl  fpjm  Um<  itixirr  «ur- 

ft  it  turn  IN   '  I  •'.,»£•  irfni'  *4-l 

iion  banllvl  to  the  AMCthM 
rxToniJ  btmm  luix  iiix  travt  p^d 
nmt  will  tUtfrr  fn>n.  it  1  >  a 
•t  v.  Happnar  Ubr>  gUuw  to  .  «■ 
'hff^n•I^.*•  i*  an  odd  uuiulxr 


of  M-ini-Ufi'luIntiiKiMs  and  t*he  two  iniairtw  air  intyv 
ttiouyh  to  ovt'rtap  ua  Uitr  bctwo,  iibtmM  not  uiterfriv-utt* 
takr  pUcx1,  and  tiu>  porta  or<-?lappinK  rxtinjrui-^-d 
I  hnrr  tri»-d  u  variety  of  thkJcnrwira  of  gU*s  and  \*&\r 
faitod  to  produf^*  tliii  rrmilt.  I  tihould  bo  wry  gliwl  to 
Vii.iv*  why  1  fail  t    .  ...It. A. 

[vtMOI.  i— Breed  Or(ran.— Ttianklrw  t*hoMcom«pond- 
trutu  who  UavL*  aniWittHi  my  uuery,  will  they  uhliicv  by  u 
lit*  I.  furthur  itdTiw  I  will  just  atatc  that  I  am  a  joinrr 
by  tr»dLsaU'lliAV<.'t^x^riLiAiii^  ir.jr i nvin  i' in m in«tru i -Us i ri» 
fpmi  rliK' w Iwrv  by  a  <TsirTi*>>i|Mmdr4tt  aigntnt^  kuuLM-)1 
*  H*xopht>n'-  ** ;  but  a*  be  «ii>l  nut  tay  what  rwxl*  to  ui*. 
I  tfoKitftit  a  iiui'i*y  in  the  "  K  M  '*  wouM  frrt  m*  wliat  I 
wanted;  trtit  you  all  Mrm  atm^d  tbut  AmrrlMii  n»rda 
and  tubw^boanl  ia  the  only  nay  out  of  my  difficulty, 
llciwe  aay  luiw  I  am  to  mount  it  to  work  aborr  thr  key- 
board !  thi*  kpaon  at  tumnuuid  ia  .1ft.  "nidi*  by  16in.  frvon 
bark  to  finut  I  ha vp  got  a*  far  u  the  top  of  th*1 
bcllowa,  wliich  i-  »in.  fmrn  flimr  ;  «>  I  don't  Hunk  1 
liaTu  (rut  rooon  now  for  my  tnbrboanl  unvdstr  thr  ktr>'«. 
My  Krva  art'  2lin.  biuif.  My  Iwliowvi  nad  fredrr* 
rrarnLblp  th.1  ordinary  harmoniosu,  only  all  the  valve*  and 
jqmnjr*  an-  n  v*"r»»ird.    K  J.  L. 

fisto;  Creation  of  Power.  In  WoTmrHV 
I>f  lun.^  on  sM^nrtiitD).  .  in  .wiuiruiy  into  tbf  wurw 
of  nuirnrti.-  pdW«T.  )ir  mym  a  ttuMrm-t  di"r-*  not  Umv  it* 
power  by  unuartititr  It  to  iruu  or  ntr«l.  and  ln'ivv  nriw- 
tho  <|u<t7,  %Vbcr»i'  d'X'«  tiiin  imjMirUil  fiowrr  conic  fn>m  * 
Ami  lie  tlwn  HtiLUn  that  "  inquiry  fllion  it  cejinca  frtim 
tho  rniMruhir  fcircr  i»  rxrrt  in  urowinir  the  loaiiKton*" 
over  tli-<  ntPcl/'  I  K;-  intUit  hm*  pvuJoii  ma  brfon\  and  1 
cun/^ldonotauit^nnihar*teti>lUir<'XpUnatMn  yet  Hup- 
p  -j«r  I  lake  a  loadstone  and  draw  it  two  or  throe  ttni«  along  a 
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[  t«>  convert  the  bar  into  n  magnet  a*  much 
j,  s»y,  aa  would  mow  a  tor.  weight  an 

,,,  :,  ...  I  ML.    m    ►      i   >.„    .,1!  1   (,|  .,  -  . 

number  of  nisslle*.  before  it.  whl-h  see  attracted  j  th.-sc 
I  nmm-c  and  promt  a  frt-A  lot,  and  m  on  until  the  at- 
tnu  uvr  force  of  my  magnet  has  (collectively!  pulUvd  4o«. 
of  wmllcs  in  a  rraad,  or  at  that  rat*.  Now  if  I  pot 
iiixythwartof  needle*  to  my  magw-t,  it  wttl  still  go  on 
attracting  a»  before,  and  so  on.  Where  haa  this  power 
.sime  from  t  The  original  magnet  haa  li*t  none.  Mv 
muscular  fiaw  in  making  my  magnet  ha*  born  expended, 
and  yet  there  i»  a  considerable  balance  of  attractive 
force  left.  Of  ermruc,  I  am  wrong  wnnewhi  re  ;  rait 
would  our  friend  "  riigma  "  I  whose  new  book  I  shall  be 
glad  to  m),  or  sora*  otlier  nuurnrtacal  friend,  ctihghlcu 
uiy  ignurauoe  f— B.  Haaconrr. 

•4HV*  |  Oramme  Machine  —I  haw  made  a 
(.rani  rne  machine,  but  am  not  ivrtain  an  to  the  l«-"t  rite 
of  wire.  The  armature  ring  is  4^in.  oulai*te  diameter 
wlien  wrnind.  I  want  to  know  if  No.  its  on  the  armature 
in  coils  of  four  lawrs,  and  No.  li  on  the  field  magneta 
e  better  than  No.  I«  on  the  armature  and  No.  II 
net*,  and  If  there  would  be  Ira.  heating  in 
1  better  result*  r-iiKAWM. 

Telescope  Driving  Clock.— I  should 
be  much  obliged  it  luiy  of  your  tornwpanderjts  could  give 
me  hint*  upon  the  construction  of  a  cl.s'k  to  drive  an 
equatorial  tcle«*i..pe,  *My  irwtrvirarnt  is  a  suwr-on-glasa 
r.  6c  tor,  !>|<n  aperture,  r.tt  focus  Motion  in  11  A  i« 
given  by  a  mngrTit— crew  14  t)irtiid>  to  the  inch,  working 
driving-circle  about  14  Mo.  diam.  The  wheel*  of  clock  I 
jrropose  to  have  rut,  aa  I  have  not  any  iipprianees  for 
cutting  thcro.  The  pinions  of  the  lantern  kind  'so  highly 
praised  by  Hir  Edmund  lUekrtti  I  propose  to  make 
inysclt.  The  information  I  desire  is  pruicipolly  with 
regard  to  the  following  isirti.ntar*  ;  1  Hue  of  luurol. 
i-l;  Piuh  of  driving-wb-rl.  and  width  on  fare,  (3  H.»t 
fora  of  regulator*.  HI  Number  of  revolutions  of  regu- 
lator per  ininubv  Hixunxitn.. 

tmio  1  Solvent  for  Murine  Glue.  What  i«  the 
right  solvent  for  marine  glue I  1  have  tried  bcrunle,  hrn- 
xojinr,  ether,  and  absolute  alcohol,  but  it  only  partially 
dissolves.  IVrhiip*  there  are  two  .tUKlitics,  aa  what  I 
hare  bought  lately  is  inueh  ehcspi-r  than  it  u*c»l  to  la-.  Is 
the  manufartulc  still  a  *c.Tct  !  If  not.  1  should  like  to 
know  how  it  is  made.  —ft.  8. 

I  hare  a  derrick  with  a  bloek 
through  which  my  chain  pass.* 
for  lilting  a  weight  of  10  ton*,  and  the  back  guy  i*  marie 
fsst  to  derriek  -  head,  and    runted  away  MtA  mads 
the  heel   of  th.'  derriek.    The  .lernrk 


WcstniinatrT  eloek  and  to  work  a  musical  box  to  piny  a 
tune  and  chancre  at  intervalsof  every  three  hours.— Ohio. 

;«M2i.;  -Buttery  for  Bell.— flow  most  I  re-chanf 
ray  Isittery    It  consists  of  glass  bottle  with  two  small 
and  rine  Is^ween  thesn  ;  to  ring  the  bell  you  preas 
{ which  Is  fitted  with  a  spring  ami  it  goes  Into  a 
.  I  wish  to  know  what  the  solution  contains — A 

DsBUMtft. 

;**m  '  -Carbon  Btading--Scr«w».-Tlw.bin(Ung 
arrews  haw  enmc  off  the  carls  *r.«  in  my  rlunscm  battery  ; 
ther  appenr  to  hare  been  snlilered  on  to  the  carbons,  hut 
tmder  the  wilder  there  s*im  to  be  a  thin  coat  of  pure 
eoTsjar.  I  wish  to  know  how  to  re-«ipp"r  the  carbons  so 
that  the  snider  will  lake.  How  can  I  prevent  the  acid 
acting  upon  the  carbon  tups-  the  acid  socms  to  creep  up  r 

—A  D*!ie.LK«. 

r«M»3  '-WiKht  Sweats.  To  Da  Enwrirw  — Six 
months  sliKe  my  wife  was  induced  to  try*  cold  *poiuT<  hath 
—and  being  of  rntlier  feeble  health,  foutvl  die  shock  too 
great.  8ince  tl>en ,  she  lias  lieell  subject  to  sudden  pcr- 
►pirntiim,  snrccideil  by  chill",  especially  about  3  o'clock 
in  the 


1  pasl 
band  spectn 
rain  duriru' 
srnco  of  the 
indicating  t 
niln.  Hut, 
land  tat 

Moral  Astir: 


.  from  the 


[11*112  ]  Ounter'e  Quadrant.  Will  any  render 
tell  me  Itow  to  make  and  use  a  Hunter**  iiuadrant  '  It.  is 
used  for  finding  the  bright  of  vin  lous  ublecta,  the  latitude 
and  longitude  of  any  place,  the  time  of  day,  etc.  I  should 
like  to  know  bow  to  set  out  the  various  lines  and  degrees. 

i  in  iruo 

[•mi  '-Ornamental  Slide-Beat. -I  have  Vcn 
anxiously  anaitiug  tlin  publicatiirn  ot  drawings  and 
de«-jiiition  of  the  Isrgrr  and  more  compUcuted  sl!.lc-i.T>t 
ttwn  die  one  dc«riit>sl  on  the  l.'BJi  of  Janitary  last,  which 
Mr.  J.  U.  Kvans  promtwnl  to  give  us.  lVrhnp*  Mr. 
Kvans  would  also  grve  us  drawings  and  <U-«rriptkm  of  the 
spherical  slidi--rest  with  all  the  latc.t  improvements,  anil 
also  inform  us  whether  the  sphcnml  slidi'-rcst  would 
al*o  take  the  place  ot  the  ornamental  slidi-reat  .'— 

T»rVtk»l«li  MVM'HPI  . 

l*MU  -Oelatlne  PUtea.-Will  Mr.  Robinson 
or  Mr  Lancaster  tell  me  what  is  the  cause  of  spot,  im 
gelatine  mirstivi  s  !  llrown  spou  appear  on  thim  after 
•'•  t  two  or  three  times.  Can  the  nrgntiv,*  V* 
I  !  iTicv  are  tm\  varnished,  and  were  develurs  l 
K.  K  li. 


type,  which  I  eipn  t  » 
dewiroii*  iilso  of  trying 


Mil  Steam  Cook.-Oold  any  of  yonrresdiTs 
t*  11  nit  l>ow  tin  plug  ot  Nwslhnm's  patr  nt  «team-erx*  for 
waUr-gwUMV  of  buikr  is  taken  out.  us  mine  is  Uwky  • 
Must  1  take  the  cork  off  boiler  before  I  grt  th"  plug  out  ? 
t«  it  tiird  with  nut  inside  of  lmilir.  or  acrrwrd  m  plate  of 
boiler  !  A  Srosr*. 
.4H1H1 1  Brush  Electric  Lamp  Having  nearly 
1  a  siiudl  dytnuuo-ete.  tru  m..  hlne  of  the  Brush 
set  will  uU*orli  about  Ij-h  p  .  and  laiug 
to  crmrtniet  a  suitalde  lamp  for 
Uek  nunilsrs  of  tlx-  •'  K.  M„'rund 
t  «*>  of  No.  Till  November  14.  ikri  a  wry 
givid  engniving  anil  d.*rription  of  llm*h  lamp  I  would 
mcerdingiy  tlu>!i».Hil  to  any  competent  perwjn  who 
would  kinder  Himi-li  nic  wiUi  pnrticidars  and  sireaof 
r»-"isi-tive  |Hirts  mark^l  thereon,  thut  would  enable  me  b» 
start  making  one  for  the  above  machine,  rurtiriiUily  in 
regard*  to  gsufe  and  <-piantity  of  wire  *ilk  or  rvrt'ton 
oivrml  I  should  use  on  the  prinrffwl  lieli*  markol  A, 
with  number  of  convolutions  Also  imuge  and  iiuantity 
ot  wire  I  -hotild  put  on  to  eiake  up  Ore  adjusting  helix 
rnarktsl  1,  with  iiuiuIst  of  convolutions,  in  order  to  be  in 
due  piuponioo  to  the  resistance,  ic.,  of  helix  A,  aa 
therein  stated     Tbvsiam  up. 

t*4!7'  8implex  Telephone -To  W.  H.'-— 
Will  ••  W.  U."  la-  kind  enough  to  say  what  is  the  siae— 
i  c  ,  I't.imetcr  anil  <l<  plh  of  the  '.  -!«. u  cups  in  aisoe  tels- 
phone  !  What  sixe  and  slut)*'  the  thns'  carbon  dises  an-, 
iiit't  hnw  tar  apart  tlycy  are  pl.nsd  from  the  ,u|«  .'  Mm>, 
il  an  am  it'  or  run  rut  the  ear  tain*  '   In  the  no  iver.  huw 


It  U>  make  it 


the  itmphnigms  adju«t.d.  sn.1  i*  tlo  te  no  permanent 
U  fuT  1  do  not  prreetu'  one  in  your  aeeauut  r  I.  for 
one,  should  nnuli  like  to  see  a  sketch  of  the  switch 
arrangement  -  L'sstad. 

ihii-     Wheel-Orease    I  bought,  a  few  weeks 
•inee.  a  »i«*l  •jiiiiuUty  ui  " 
tell  me  a  cheap  way  to 
Bnoara. 

rjKii!'.'  DriUlng-  or  Workin-r  Chilled  Cams. 

-  Will  iiny  km.:  tn.  nd  give  rne  a  few  hints  !  The  ones  I 
h:»ve  to  otsjruU-  on  are  dirlkult  of  removal,  sri  I  want  to 
do  them  m  place — J.  O.  E. 

[tH4»i.r  Chime-Clock  Construction.  Will  any 
reader  id  "ours"  uil  mc  of  a  simjde  and  neat  way  to 
ermstrricr  two  seta  ot  movements  of  American  eight-day 
weight  clocks,  to  chline  rjuartere  and  hours,  to  irmtau- 


I  Bain-Band  Spectroscope  —Win 
t  (upron.  shordd  tlus  neet  bis  eve.  kindly  reply  to  the 
following  !  lie  »!at<«  in  his  "  lieu  for  the  Ihunband  " 
that  some  persons  fail  to  MM  it.  May  I  ask.  Does  he  mean 
that  this  is  a  issoiliarity  of  the  eye  in  some,  fur  I  have 
never  las>n  able,  except  during  some  heavy,  stormy 
weather,  to  see  anything  like  the  hand  on  the  red  side  of 
the  II  lines  depleted  in  his  plates.  But.  on  the  other  hand. 
I  see  distinctly  before  tile  apprixieh  of  rain,  the  two  sharp 
llmta  which  he  has  drawn  in  nis  No.  I  spectrum,  the  lino 
furthest  from  the  I)  of  the  two  being  always  the  strraigvsvt. 
and  showing  often  alone  I  may  say.  I  think  tlisvt  during 
the  past  nine  montli*  tl.c«*.  tin-.'*  ***oi  In  Browuinit's  nain- 
w«p..  have  never  fiilstllcl  their  predietiiMl  of 
he  suwvrding  ten  or  twelve  hours  ;  the  prc- 
unaller  line  and  the  di*tirirtness  nf  'J.-  two 
ic  nearer  approach  and  a  buyer  amount  of 
,*  1  said  Is'fotT,  I  never  can  distinguish  the 
ips  yjur  eon».*|* init*'nt,  "A  Fellow  of  the 
S.Kicty."  lias  had  *'mt  exrerienee  with  the 
min-lsind  spis-txoaeo|a',  and  will  kindly  reply.  F.R.CS. 

i  Dynamo  Machines  Scleral  ciuentions 
Hint  have  rverntly  Is^-n  ad.lte*»e«l  to  a  correspondrnt  on 
rjie  siihKct  of  ivinimoUtor*  tor  th.**.-  small  machine* 
remain  unanswered —either  Irian  w-ant  of  knowledge  or 
for  a  desire  not  to  publish  the  information.  May  I,  tiiere- 
fore,  apr**a!  to  our  cirurtum*  oim>j>.»iid.  lit  "  sigma,''  to 
a*k  which  of  tl-e  two  cunent*  l*  cmploycl  for  tla.  el.ctne 
light-  the  one  formrvl  on  the  approach!  or  the  current  tliat 
is  indii.s.i]  upon  the  snnatiir.  i...  v*ling  from  Uie  perma- 
nent magnets  *  and  oblige— El xerau. 

[IMJS.  -Electrio  light. -Will  "Pigmn"  kindly 
state  the  moat  suitable  nine  of  wire  for  a  small  dynamo 
maihine  using  a  iliemcns  ;tin  by  1  rinnature  u.  run 
between  hiTswe-shoc-  st**cl  magn  *ts  '  anil  otiLigc — Elk.  raa. 

14K4K.]— Indicator  to  Block.— WtU  you  kindly 
favour  rne  with  a  little  mole  information  '  Would  not  the 
armature  B  be  better  if  in  the  same  plane  as  C  I)  E,  and 
the  magnet  A  vertical,  the  pivot-pant  being  about  II ! 
What  is  II  '  A  re  there  any  enunter-'»Tiae*,  or  do  M  and  N 
effect  this  !— Usasun  HmLIT. 

[484#i.;— Arithmetical  Progression.  Will  w 
eorresrsawlent  kindly  show  rne  how  to  work  out  the  fol- 
lowing :  Whereabouts  in  a  rn«;-«!iaft  will  the  corvee  meet 
If  the  radius  of  tlie  roll  be  .13tt  ,  th.  thickness  of  the  rope 
is  |ft..  and  tile  depth  of  the  rut  1,020ft  !— It. 

1 4HI2°.]— Garden  Path.— I  have  an  elliptical  flower- 
bed in  the  centre  of  my  irurden.  and  I  want  to  make  round 
thia  bed  a  path  of  a  uniform  width,  say  ttt  Hnw  *hnll  1 
deserils.  the  miter  outline  of  th.  path,  a*  I  know  it  cannot 
be  an  cltl]*-  '  Will  a  mathrrrciKul  fellow-reader  tell  roe 
what  sort  ..f  a  curve  it  1*,  and  it.  dilution  referred  to  the 
axes  of  the  ellipse  !— J  slims. 

|ihu«i  '  Electrical  Resistance. - < 'an  anyfellow 
rsader  irive  a  d.  ncnptlve  sketch  of  a  new  iinpnrntu*  tliev 
are  usitur.  I  Isflleve,  at  siourli  K.-uvinfc-t.m  'for  abovei  t  ft 
consists,  I  believe,  of  a  nnnilsTof  Ivars  of  Uerman  stiver 
wire  taxed  in  at  frame.—  J.  li.  E. 

MMM-Is.  and  &  W.  B.-- Tan  "C.  K.  O.," 
"Waterloo,"  or  others  state  the  sire  of  cylinder*  and 
driving-wheel*  of  tank  engine  •■'l" ;  also  of  Castor,  Wl ! 
Why  are  th-  fa*t  trniria  nnnefpally  taken  br  the  m  tvpe  | 
Are  they  hitter  than  die  bogie  expresa  engirsra  T —  In  - 
■inn. 

urn  Jtr.- 
very  fully 


[twsi ;  Electrlo  Railways.  TV 
eiissJir  siippll.a  a  great  many  wsrit^,  and 
the  latest  lnfnnriation  »l  inventii.ris,  \e,  at  a  mmimum 
of  ervst.  Tiler..*  is.  however,  one  want  I  have  been  look- 
ing for  a  long  tame  in  vain,  and  thai  is  plain  awl 
simple  directions  with  woikimr  rlivgram*  for  the  eon- 
*tnution  by  amateur*  of  modi  1  rir.-trie  motors,  **.ptsiafty 
a*  applle.1  to  rnilwav*.  Will  i.ot  *«.me  of  the  numerous 
is.mfs'tent  el.  <f  ri'ol  C'lUtributors  t*.  "our"  column* 
supply  this  neccs-arv-  want  at  an  early  opportunity: 
Electric  railway*  excite  gli  al  interest  ju«t  rem,  and  a 
r*rtli>«-  of  lectures  or  esanys  upon  tlie  subject  will,  I  am 
sure,  Is-  weliviunvl  by  many  a*  well  us  by— H.  K.  f. 

;  fit.'Kt "  Cleaning  Clocks.— Will  "A  *FeUnw 
Worknun  "  kindly  state  the  ties!  vcay  of  removing  the 
rottciuflou'"  anil  oil  from  cl<e'k-|>l.itcs,  4-c,  after  liaving 
.ie.ined  them,  *o  as  to  allow  of    rsdishing  them  ! — 

E.  W.  B. 

i'ih  Slnelo-Nceille  Telesraphs.-I  hare 
I  made  a  pair  ol  -Ingh'-iisedli'  Instnuivnts,  P.O.  pattern, 
I  hut  they  do  nol  work  -ntisfactorily  ;  the  pointer.  Histoid 
j  ot  striking  ilrwd  on  the  ivory  peg*,  rebounds  and  strike*  it 
I  twice,  thu*  making  it  irupi**ihlc  to  read  the  messages. 
I  1  have  tTWsl  a  hrwvymagnct.lnit  then  it  liwrves  loo  slowly ; 

and  witii  a  light  one  imade  of  a  piece  of  wide  watch 
}  "prilig:  it  has  the  above  defect.  1  have  also  triisl  weak 
and  stmrur  batteries,  but  all  to  no  purpose  There  is  11 
large  coil  of  Mnc  wire,  with  magnet  in  is-ntrc,  and  pointei 
in  fnvnt  of  di.ll.  with  small  spindle,  and  fine  pivots 
Would  wwncmie  kirtclly  give  mc  ,i:iir  iwlvice,  as  1  haw 
taken  a  lot  of  trouble  over  them,  and  aau  very  anxious  U 
make  them  work  well !— Tei-xosami. 


in  American 


Irum  flork  t.t  clerui,  iind  the  sfcsp*  tn  prevent 
are  let,  If  any  render  will  fell  melvsrto 
aire  they  will  oblige.  -  Aaarrra  Cloc*. 


by  giving  an  insight  In!  >  the  way  of 
treadle  machine  ' — Nov  1.  ► . 

.tsi.ifl  *  -  Clock  Cleaning  —I  have 
n-day  fu*ee  drum  clock  to  ciean,  iireMhe  sf 
ovtTwireling 
make  tlie 

ClupSib. 

'  tHlsr  ;  Electric  Clock -To  '•Ot.anow.-'-Will 
yon  please  dsss-r**-  l^iw  the  pendulum  works  the  train  of 
wheels  '— Aanc.m  t  rr*  t  flrwn. 

'4H4W Oesxrinff  —  Will  •srmeorv  wlw  thoroughly 
timlcrstands  gisarmg  give  a  .lrnvrmg  of  the  *eetkm  of  1 
wheels,  which  will  gw  correctly  with  one  ai 


-  Pre  twork  — Will  some  kind  reader  oblige 


I 


J  L 


1 

1  / 

I  want  these  to  gear  at  every  nnyle  right  and  left,  the  ex- 
treme* being  a  right  ansfle    M  ('..  M, 

IW.Ti.  —  Foundry  Practice  —In  reference  tn  a 
T'-sdul  Note  011  pane  xl,  No.  r»l  t,  could  any  one  tell  me  tii-- 
smcs  of  sus'h  a  funaaee.  sav.  for  on-  llin  !  Also  what  ausc 
of  wind:  Monnra. 


tsito  ]    Crucible  Steel  Castlnjrs  — '  an  «nv 

eorneisjn<li.nt  Inform  roe  how  to  make  the  alsrre  !  Will 
scrap  steel,  old  files,  Ace,  .lo  firr  tlie  pur|vv*»  ;  if  so.  what 
proportion*  of  each  to  use,  and  what  flux  '  1  have  a  brass 
frimaea  with  bhiat— would  this  do  to  melt  the  s?r--l  in  I 
Any  infemnarion  on  the  moulding,  melting,  and  p  .atirf 
rteeicasUng.  w.«ild  grtvaUy  ublig.-lt. 


Ati  CtimmunlcatjMis  for  this  nVpartuvrit  must  h,- 
ad.livws.sl  to  the   tli  o,   Editor,  at   the   .dBee  of  the 


Es..i. 


I)OCXCTTI.-By  Mi«  F  F 


i  i 


.  L . 
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kMk 


Wilt. 

Wliite  to  play  and  mate  in  two  mr.vei. 


PROBLEM  .XX 'XCrv  -  By  ,1.  W.  A.i  otv. 

Med. 


i&\        i  -l 


WH*. 

White  to  I  :ny  and  mate  in  Iwyi  mow*. 
rJoluUcin*  are  cordially  invited. 


irtftc. 

1 .  B  to  Q  S 

2.  Mates) 


■oHrlsH  to  HO. 
ITauV.  71'ircl; 

1.  Btnk.sT  I.  Kt  takes  It 
3.  «l  take*  B  ;dl)  t.  K  roovTs  a: 

3.  P  mate* 

(a)  1  K  to  Q  4 

2.  KtoQCfrhl,  4c. 

[b?  t  .  KtoKB  I 

4.  KttoKS  ;<h;  -.  KUk.-s  i! 

3.  UkiKH twite 
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FRIDAY,  yollMEEIl  3,  1KS>. 


LATHE  PLANERS. 

THE  majority  of  these  planers  arc  ilriveii 
by  a  pin  in  a  face-plate  attached  to 
the  mandrel.  It  is  so  in  Booth's  and  in 
Lee's,  nml  in  most  of  the  designs  that  havr 
appeared  from  time  to  time.  Munro,  who 
is  now  lost  to  the  world  of  amateurs,  knew 
Letter  than  to  work  his  planer  thus.  I  saw 
the  design  in  embryo  and  had  a  good  deal  of 
conversation  with  him  ubout  it  while  yet  on 
paper,  and  he  fully  recognised  the  loss  of 
power  that  would  l>e  sustained,  as  also  the 
limit  to  the  stroke,  unless  it  wit*  worked 
direct  from  the  ernnk-axle.  I  still  think 
Monro's  the  best  planer  yet  introduced.  But 
then  it  is  cumbrous,  because  it  is  in  reality 
a  distinct  and  separute  machine,  which  doc  s 
not  utilise  the  existing  hithe.  except  us  a 
stand  and  driving  power.  It  is  therefore  a 
uiachine  which  would  be  infinitely  Utter  by 
itself — tht?  mandrel  headstock  and  lathe  fit- 
tings King  entirely  removed,  and  a  lathe 
b<d  and  stand  devoted  wholly  to  the  planer. 
It  would  then  become  a  most  useful  adjunct 
to  any  workshop,  although  it  could  no 
longer  be  called  a  planing  attachment  to  the 
hithe. 

But  for  planing-  as  opposed  to  shaping, 
in  which  the  stroke  of  the  cutter  is  quick, 
und  the  distance  through  which  it  travels 
small— it  is)  a  question  whether  driving  by 
ioot-isiwcr  through  the  medium  of  a  fly- 
wheel is  either  necessary  or  desirable.  A 
lever  worked  by  hand  affords  great  power, 
with  slow  steady  motion.  Munro  himself 
sent  out  many  a  good  lathe-bed  so  plants], 
and  he  also  made  for  sale  a  similar  hund- 
driven  machine. 

I  am  by  no  means  an  advocate  for  combin- 
ing in  one  machine  a  lathe  and  planer,  if 
room  can  be  found  for  two  separate  ones;  but 
there  are  cases  when;  such  a  combination 
may  be  effectively  and  economically  carried 
The  matter  has  lately  occupied  my 


out. 


attention,  owing  to  the  possession  of  a  small 
screw-cutting  lathe  of  the  Britannia  Com- 
pany's build,  and  another  of  similar  bed  and 
headstocks,  without  the  screw  and  change- 
wheels.  Watching  the  process  of  self-acting 
turning,  it  struck  me  that  there  existed  in 
such  a  lathe  the  elements  of  a  very  simple 
planer,  and  that,  even  without  the  driving- 
power  of  the  screw.  There  was  the  rack  and 
pinion  as  the  driver  the  V  lied  and  saddle 
for  longitudinal  traverse,  and  the  slide-rent, 
if  it  could  be  set  up  on  end,  as  the  tool- 
holder,  giving  the  cross  slide  and  vertical  one. 
These  snialllutho-bcds  with  V  edges,  too,  are 
so  cheup,  that  the  whole  might  well  stand 
us  a  separate  machine,  if  preferred.  One 
great  advantage  is  the  length  of  stroke  thus 

great  diffi- 
the  lathe 
J  limited  by 

the  length  of  that  of  the  rest,  if  that  rest  is 
used.  About  this,  however,  1  ghull  have 
something  to  say  presently.  For  a  planing 
head  to  hold  the"  slide-rest  vertically.  I  was 
inclined  to  fall  back  on  that  illustrated  in 
Xorthcott's  book  ;  but  a  hollow  casting 
would  be  expensive,  and  I  think  the  one 
illustrated  cheaper  and  nicer  in  appearance, 
while  its  effective  shape  is  the  some.  The 
cost  of  the  machine  will  lie  reduced  to  the 
items  specified.  1 ,  Small  luthe-bed  planed 
with  V  edges  and  stand ;  2,  rack  and  pinion ; 
3,  slide  rest;  4,  planer -head.    The  fittings 


great  advantage  is  tlie  length  of  s' 
obtainable,  which  may  without  gi 
cnlty  extend  nearly  the  length  of 
bed.    The  cross  slide  is  of  course  1 


to  be  done  by  the  amateur  who  can  add  self- 
acting:  feed.  Starting  with  these  alone,  we 
get  all  the  parts  of  an  effective  planer  ut  the 
iowest  possible  cost;  and  even  without  self- 
acting  feed  or  swinging  tool-box,  much  may 
be  done.  But  I  think  no  amateur  will  be 
content  to  stick  at  this  point.  Findh 
he  has  thus  far  obtained  a  useful  too 


Give  me  the  cash,  and  no  semblance  of 
trash  or  makeshift  machine  in  my  shop  shall 
lie  seen.  But  if  a  man's  poor,  he  is  fain  to 
endure,  What  his  brain  may  create  and  his 
hands  perpetrate — and  "  perpetrate"  is,  I 
dure  say,  not  so  inappropriate  a  term  by 
:  that  which  to  describe  our  home  manufactures, 
he  is  If,  however,  such  are  not  marketable,  they 


uo  mechanic  if  ho  does  not  go  a  step  or  two|  keep  a  good  many  otherwise  idle  hands  out 


further,  and  udd  the  feed  und  tool-box.  Let 
us  now  revert  to  the  longitudinal  traverse  or 
length  of  stroke.  With  a  planer-head  of  L 
shajie,  the  stroke  cannot  extend  to  many 
inches,  unless  the  top  of  the  heud  is  (Uididy 
lengthemd,  which  would  ne<d  a  somewhat 
heavy  costing  to  keep  it  stiff;  und  the  sliding 
bed  of  the  machine  cannot,  of  course,  go 
further  than  thu  upright  part  of  pedestal  of 
the  casting.  Hence  it  is  desirable  that  the 
head  should  straddle  the  lathe-bed,  so  as  to 
allow  the  saddle  to  pass  it  in  either  direction 
as  in  a  large  planing  machine.  If  the  luthe, 
however,  as  such,  is  rctainid,  I  should  keep  to 
the  simpler  planer-head  aud  put  up  with  the 
limited  traverse  ;  but  if  a  separate  machine 
isdesired,  the  second  is  the  bet  tcr  form.  In  the 
latter  it  is  also  desirable  to  shift  the  rack  to 
the  under  side  of  the  saddle,  so  that  it,  shall 
be  under  the  middle  of  the  lathe-bed,  in 
which  will  then  be  the  bearings  of  the  pinion 
axle.  I  have  also  shown,  in  the  cross  plate 
of  this  second  plauing-hcad.  Fig.  2,  a  series 
of  bolt-holes,  by  means  of  which  the  slide- 
rest  can  be  shifted  bodily  so  us  to  bring  the 
tool  over  other  parts  of  the  work ;  which 
will  practically  lengthen  to  any  desired  ex- 
tent the  cross  traverse,  and  which  will  be  als« 
convenient  when  the  work  to  be  planed  is  of 
such  shape  as  not  to  be  readily  placed  in  the 
centre  of  the  saddle.  This,  in  some  degree, 
supplies  tho  place  of  the  slide  to  which,  in  a 
pUnmg-macUethe  tool-box  is  fitted.  We 
know  that  these  tilans  fall  under  the  head  of 
"Inferior  Expedients";  but  this  cannot  bo 
avoided  in  an  amateur's  workshop.  In  the 
present  case  our  object  is  to  make  use,  as  fur 
as  possible,  of  what  comes  readily  to  hand,  and 
can  be  applied  to  tho  desired  purpose  with- 
out very  great  skill  and  at  low  cost.  There 
is  no  difficulty  in  getting  a  bet  ter  machine  if 
the  pocket  or  tho  skill,  or  both,  arc  equal  to 
such  a  task. 


:  of  mischief.  We  may,  I  think,  sum  up  the 
|  present  contrivance  under  thtve  heads: — 1st. 
The  simplest  possible  planer,  in  which  the 
slide-rest  is  us<d,  and  the  L-shuped  head  to 
carry  it,  while  tlie  saddle  with  nick  and  pinion 
retains  its  usual  place.  2nd.  Tlie  planing 
head  which  si  urns  the  lathe-bed  with  a  more 
efficient  arrangement  of  rack  anil  pinion,  and 
with  the  lathe-fittings  altogether  swept 
away;  and  3rd.  A  still  more  efficient 
arrangement,  in  which  either  the  slide-rest 
is  made  to  traverse  bodily  on  a  cross  bed 
above  und  parallel  to  the  saddle,  or  a  second 
slide  is  added,  working  on  the  saddle  and 
at  right  angles  to  it,  which  is  the  easiest  of 
the  two  to  arrange.  When,  however,  the 
top  horizontal  support  of  the  rest  is 
planed  to  V  edges  ar.d  the  slide-rest, 
made  to  tru verse  it,  we  get  so  near  to 
the  real,  independent  planing  machine 
that  we  may  us  well  have  it  complete. 
For  this  reason  I  do  not  intend  to  give  par- 
ticulars of  the  3rd  arrangement  in  the  present 
paper.  Castings,  too,  of  such  a  machine  can 
be  nod  from  one  or  two  manufacturers  if  the 
amateur  has  pluck  enough,  and  thinks  he  has 
skill  enough,  to  make  a  real  upright  and 
downright  and  horizontal-right  planer.  Fig. 
2  is  the  other  form  of  head  which  spans  the 
lathe-bid,  and  has  a  row  of  slots  on  the  hori- 
zontal har  to  receive  the  tenon  of  the  slide 
rest.  B  is  another  and  better  form  of  handle, 
with  double  lever  arm.  which  will  condurn 
to  the  easy  and  steady  working  of  tie  pinion 
and  rack.  The  planer  tuble  should  be  cast 
with  T  slots,  as  shown,  to  take  the  heads  of 
the  holding-down  bolts  which  secure  the 
work.  I  intend  to  fit  one  of  tho  small 
Britannia  lathes  in  this  way,  using  the  bed 
of  one  of  their  Number  13  screwing  lathes, 
because  it  has  Vedges,  uud  is  but  little  dearer 
than  those  with  plain,  parallel  edges.  As  I 
have  another  lathe  of  the  kind,  I  shall  prob- 
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ubly  remove  |«  t ir.mently  the  hcadstocks  of 
tho  phming  one  an.  I  make  it  a  separate  ma- 
chine. It  will  be  easy  to  get  twelve  or 
fourteen  inc  b  -  of  longitudinal  traverse.  If 
the  tool-holder  of  the  runt  is  made  as  u 
cylinder  with  a  lung  slot  in  it,  Fig.  JJ, 
which  cannot  readily  be  remove*!,  it  may,  I 
think,  suihoe  for  light  work,  such  us  is  likely 
ro  ho  undertaken,  to  put  »  couple  of  short 
*tecl  centre  screws  tams-d  into  the  cylinder 
»s  shown,  und  to  drill  bellow  centres  "on  the 
sid. «  of  the  shank  of  the  tool  ItMlf.  thus 
allowing  it  to  swing  instead  of  the  tool 
holder.  A  very  lit  tic  motion  is  needed  to  relieve 
.it  during  the  buck-stroke.  A  block  behind 
it  ut  A  will  give  it  a  bearing,  if  it  does  not 
touch  the  plate  of  the  rent  when  cutting. 

Of  the  illustrations,  Kig.  1,  A,  represents 
the  cant  iron  planing  head  attached  to  the 
lathe-bed  by  the  bolt  and  washer  L.  The 
base  of  this  ahould  be  as  wide  as  the  l>cd  and 
have  a  tenon  exactly  fitting  between  the 
henrcru  like  those  of  the  poppet*.  It  will 
thus  be  very  steady.  The  slide-rest  is  shown 
attached  by  u  bolt  to  the  face  of  th*  horizon- 
tal arm  of  the  easting.  This  face  is  planed 
flat,  and  has  u  slot  to  receive  the  tenon  of  the 
rest  as  seen  at  B.  which  represents  the  face 
in  question.  F  is  the  rack  attached  under- 
ju-ath  the  near  side  of  the  saddle  which 
slides  along  the  lathe-bed,  and  K  is  the 
work.  Th»  pinion  H  has  its  bearing  on  the 
side  of  the  bod,  and  is  turned  by  G,  the 
wTnch-hawdle,  which  .should  lie  long  to  give 

oTtho  rest  is  out  a  makeshift.  '  It  will  servo 
casually,  but  ought  to  lie  replaced  by  the 
swinging  holder  shown  at  0  and  E,  the 
latter  being  its  back.  This  tool-box  swings 
on  centres,  so  as  to  relieve  the  tool  during 
the  back  or  return  stroke,  when  it  would 
>  drag  and  deteriorate  its  eilge  and 
•  marks  on  the  work.  To  add  one  to  an 
ordinary  rest,  it  will  be  necessary  to  re- 
move the  tool-holder,  and  screw  into  the 
top  j  .late  a  pair  of  eyes  similar  to  D,  placing 
them  just  so  far  apart  as  to  take  the  legs  of 
the  tool-box  between  them  ;  a  pair  of  centre 
screw*  are  then  added  to  form  pivots  for  the 
tool-box  to  swivel  upon.  While  the  tool  is 
cutting,  -the  back  of  the  tool-l>ox  presses 
against  the  top  plate  of  the  r"s'.,  oud  cunnot 
yiuld  hi  that  direction, 

J.  L 


THE  HISTORY  OF  COAL-MINING.* 

MR.  GALLOWAY,  in  his  endeavour  to 
delineate  the  growth  of  the  coal 
industry,  has  contrived  to  bring  out  the 
salient  points  of  its  history,  and  to  give  a 
readable  and  interesting  account  of  the  rise 
and  development  of  an  art  which  has  played 
an  important  part  in  the  progress  of  this 
country.  Who  first  used  coal  as  fuel  is  u 
question  that  cannot  bo  answered,  though  it 
is  tolerably  certain  that  the  inhabitants  of 
those  districts  in  which  it  crops  out  were  the 
first  to  discover  its  most  useful  property. 
The  Venerable  Bede  who  died  in  the  first 
half  of  the  eighth  century.  :tnd  who  mentions 
the  stone  "  gagates  "  of  the  district  in  which 
ho  lives,  says  nothing  about  their  Wing  used 
as  fad,  though  he  notes  that  when  kindled 
they  possessed  the  power  of  driving  away 
serpents.  It  is  tolerably  certain  that  coal  tires 
wore  unknown  during  the  curfew  period, 
for  chimneys,  then,  were  of  recent  introduc- 
tion, and  were  found  only  in  the  stone  aud 
brick  houses  of  the  wealthy.  The  dwellings 
of  the  '"people"  were  built  mainly  of  wood, 
aud  the  fire  was  placed  in  a  cavity  in  the 
centre  of  the  floor,  a  situation  in  which  coal 
would  be  unendurable,  especially  when  the 
curfew  gave  the  order  to  put  out  the  fire. 
Down  to  the  end  of  the  twelfth  century  it 
is  cj-rtniu  that  wood,  charcoal,  and  peat  were 
the  fuels  in  common  use,  though  it  may  well 
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be  that  the  use  of  coal  had  been  discovered 
and  kept  scent,  by  those  who  had  had  occa- 
sion to  light  fires,  perhaps  on  the  ouurrop 
itac-If,  or  at  the  side  of  a  cliff  exposing  a 
seum.  The  term  sea-coal  is  probably  derived 
from  the  fact  that  at  parts  of  the  coast  tho 
coal  crops  out,  and  would  naturally  be 
broken  away  by  the  sea ;  while,  therefore, 
charcoal  had  the  generic  name  coal,  the 
term  "sea"  was  a  convenient  and  definite 
adjective  to  indicate  the  mineral  dug  out  on 
the  sea-shore.  About  the  end  of  the  twelfth 
century  we  find  indications  that  the  people 
had  begun  to  recognise  the  usefidness  of  coal, 
and  according  to  Mr.  Gulloway,  the  monks 
at  Holyrood  possessed  a  grant  of  the  tithes  of 
the  colliery  of  Carridcn,  which  was  probably 
made  before  1200,  by  King  William  the  Lion. 
Several  other  references  are  to  lie  found 
in  old  chronicles,  but  1240  is  a  definite  date 
ut  which  the  value  of  coul  may  be  said  to 
have  been  recognised,  for,  in  that  year  the 
monks  of  Ncwminstcr  Abbey,  near  Morpeth, 
received  a  special  and  supplementary  charter, 
in  which  they  were  empowered  to  collect 
sea  coal,  for  the  use  of  the  forge  at  one  of 
their  granges.  This  fact  shows  that  the 
value  of  the  mineral  had  Ix^n  previously 
known,  owl  its  use  spread  rapidly,  for  in 
1257.  Eleanor.  Queen  of  Henry  III.,  left 
Nottingham  "n  account  of  the  smoke  of  the 
sea-coals.  Uuiebuniers  and  smiths  apjiear 
to  have  been  amongst  the  first  to  use  the 
mineral  us  a  fuel,  but  their  practice  was 
soon  imitate  ]  by  manufacturers  and  others 
requiring  much*  heat,  and,  at  last,  after 
many  complaints,  a  royal 
in  1306.  issued  against  i1 
Edwurd  III.,  however,  was  wiser,  and  in 
some  letters  jiitcnt  granted  by  him,  it  was 
expressly  stated  thut,  "  by  the  leading  of 
coals  of  this  kind  to  all  places  within 
our  kingdom,  the  greatest  lienefit  will 
result  to  us  awl  our  people."  In  spite 
of  that,  it  was  many  years  before  the 
use  of  coul  for  domestic  purposes  became 
general,  and  that  was  hastened  by 
compulsion,  for  wood  wus  becoming  scarce 
and  dear.  The  coal-trade  at  last  attracted 
the  attention  of  tho  tax-gatherer,  and  from 
that  time  to  the  present  it  has  flourished. 
In  its  earlier  periods  the  coal-getting  in- 
dustry was  no  doubt  carried  on  in  the 
•implest  maiunT,  only  the  seams  within 
easy  reach  being  worked;  but  as  they  were 
exhausted,  the  miners  devised  means  to 
follow  thein  helow  the  water-level,  and 
adopted  the  practices:  of  other  miners,  by 
pumping  the  water  out.  and  eventually  by 
sinking  shaft*.  As  the  miners  followed  the 
coal  they  met  with  another  enemy  liesides 
water,  for  several  underground  fires  are 
recorded  in  the  sixteenth  century,  probably 
originating  from  explosions  of  firedamp. 
In  a  few  pages  Mr.  Galloway  recounts  the 
principal  futures  of  the  early  attempts  to 
i:«e  sea-coal  for  smelting  iron,  and  of  the 
endeavours  made  to  charke  or  oook  the  coal — 
that  is,  to  burn  the  sulphur  out  of  it,  and 
render  it  more  suitable  for  use  in  the  resi- 
dences of  noblemen  and  gentlemen.  AI>out 
the  lieginning  of  tho  17th  century  a  great 
demand  for  c<  <n\  existed,  and  the  miners  were 
beginning  to  exjierienoe  considerable  diffi- 
culty in  getting  it.  Beamont  or  Beaumont 
sett'.i-d  for  a  time  in  the  Newcastle  district, 
and  introduced  many  of  thp  practices  which 
he  ha 
in  mo 

sumcd  nil  his  money  and  rode  home  upon 
his  light  horse,"  he  set  the  tide  of  invention 
in  motion  and  showed  the  miners  how  to 
rim!  fresh  seams.  Plain  chain  pumps,  or 
choins  currying  buckets  were  used  in  those 
days  to  clear  the  workings  of  water,  the 
"engine"  K-ing  the  ancient  horse-mill. 
Later  on  water-wheels  were  utilised  for 
working  the  chain-pump*,  and  as  tho 
shafts  liconino  dcejier  the  water  was  lifted 
in  stage-.  Railways  for  carrying  the  coul  to 
the  tLip]  ..  g  qua)  -  \        inti    luecd  about 
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ad  probably  seen  adopted  by  the  workers 
ictailiferous  mines,  and  though  he  "con- 


tbe  middle  of  the  17th  century,  and  in  IGfW 
Sir  Humphry  Mackworth  had  one  in  con- 
nection with  his  coUiery  at  Neath,  which, 
after  being  eight  years  in  use.  wus  declared 
by  a  grand  Jury  at  Cardiff  to  be  a  nuisance, 
and  u  portion  crossing  the  high  road  be- 
tween Cardiff  and  Neath  was  accordingly 
broken  up.  In  1702  the  tables  were  turned, 
and  it  was  shown  that  the  rail  or  waggon-  ' 
ways  really  preserved  tho  roods,  and  thence- 
forward they  were  allowed  to  be  built  in 
Wales,  as  they  hud  been  for  ycurs  in  tho 
North  of  England.  During  tho  1 7th  century 
the  miners  met  with  many  disasters  from 
fire-damp  and  e.hoke-daiup,  and  the  necessity 
of  ventilation  was  recognised.  Fire-damp 
wrm  overcome  in  a  crude  way,  by  boldly 
exploding  the  gises.  One  of  the  pluckiest 
of  the  miners  was  chosen,  and  culled  tho 
fireman,  whose  duty  it  was  to  go  down  into 
the  mine  and  fire  the  gases,  which  he  did  by 
covering  himself  with  a  wet  sack,  and  crawl  - 
ingalong  the  floor  of  the  workings,  extending 
a  pole  carrying  lighted  candles  towards  the 
part  where  the  gas  accumulated.  An  ex- 
plosion followed,  more  or  less  violent,  which 
sometimes  did  considerable  damage,  but  tho 
fireman  kept  close  to  the  fl<x>r.  anil  gcneraUy 
escaped.  The  pit  was  thus  cleared  for  » 
day,  the  motions  of  the  workmen  and  tho 
conveyance  of  the  tubs  of  coal  out  of  tho 
mine  sufficing  to  keep  up  a  circulation  of 
the  air.  In  some  pits  this  operation 
was  needed  every  morning ;  but  tho 
greater  risk  appears  to  have  been  from 
etioke-damp,  which  the  miners  detected  by 
lowering  a  dog  or  a  candle  into  tho  pit,  tho 
deg  beginning  to  howl  as  soon  as  it  reached 
the  foul  air.  Separate  uir-shafts  were  also 
sunk  to  assist  in  ventilating  the  pita,  which 
at  this  time  were  rarely  more  than  1.5  or  20 
yards  deep,  owing  to  the  difficulty  of  drain- 
ing them.  Towards  the  end  of  the  17th 
century  many  valuable  coal-pits  wero 
abandoned,  the  pumps  then  available  being 
found  unable  to  keep  thum  dry.  In  1702 
came  Savory's  engine,  which  could  raise 
water  from  a  depth  of  suit.,  but  does  not 
h  used,  und  a  few 
sled  by  Newcomen's 
h  reoll  y  effected  a  re  vo- 
lution in  the  miniiig  industry  of  this  conntry. 
The  first  Newcomen  engine  was  erected 
at  a  colliery  near  Wolverhampton  in  1712, 
and  so  rapidly  did  its  js>wers  become  known 
tout  in  a  few  years  all  the  principal  minea 
in  the  kingdom  were  fitted  with  MM  or  more. 
The  miners  thus  having  full  control 
the  water,  sank  their  shafts  deeper 
deeper,  und  mining  progressed  apace, 
especially  offer  the  introduction  of  tho 
furnace,  "in  1732,  for  ventilating  the  work- 
ings. James  Spcd'hug,  of  the  Whitehaven 
collieries,  has  the  credit  of  being  the  first  to 
introduce  tho  system  known  as  coursing  tho 
air,  in  which  the  jmssages  of  the  mine  wero 
so  arranged  by  means  of  doors  und  stoppings, 
that  the  air  passed  in  a  steady  current  from 
the  downcast  to  the  upcast  shaft.  That  was 
about  17<30,  a  time  when  great  advances  had 
liecn  made  in  the  construction  of  machinery, 
anrl  steam-engines  of  <-olossul  proportions 
had  been  introduced  (the  engine  at  Walker 
had  a  cylinder  cast  at  the  Coalbrookdalo 
Foundry,  7 tin.  in  diameter  and  10}ft.  stroke). 
Even  up  to  the  beginning  of  the  present 
century  the  crude  method  of  firing  the  gaa 
to  remove  it  from  the  workings  wus  practised 
in  some  mines,  and  continued  until  in  1H15 
the  Davy  and  Stephenson  lamps  wiw  intro- 
duced. From  that  time  thu  history  of  coal- 
mining is  too  well  known  to  need  brief 
rejretirion  here.  Much  has  been  done  to 
render  it  safer  by  legislation  and  by  improved 
appliances ;  but  much  remains  to  l>e  done, 
especially  in  the  mutter  of  examining  tho 
workings  previous  to  the  colliers  descending 
to  their  labours.  Mr.  Galloway  has  chapters 
on  recent  inventions  und  on  modern  mining, 
which  complete  an  interesting  lxsik  ou  the 
history  of  our  most  important  industry. 


appear  to  have  l>ern  mu 
years  later  it  was  supers 
engine,  a  machine  whi  " 
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CART  AND  WHEEL -MAKING. 

By  J.  Cuaiii-es  Kon. 
[Condnurd  fi-am  ptgr  S3.) 

CART  spring-plates  are  cut  off  from  tho  bar 
of  steel  iii  lengths  reckoned  so  much  longer 
by  th*  sort  of  "eyes"  ur  "cars"  which  are 
formed  at  the  ends  of  the  buck-plates,  as  wi  ll  a* 
by  their  shortening  by  cnirviugout  nf  the  straight 
line,  which  amounts  to  3  Jin.  on  the  platen, 
whether  long  or  short  »m*.  The  following  pro- 
portional lengths  will  be  eorreet  for  a  pair  of  six- 
i>Utc-  dog-cart  springs,  lit.  2in.  Ih»k  in  a  straight 
line  from  the  centre  of  bolt-eye  to  bolt-eye  :  Cin. 
are  generally  tho  extent  of  the  curve  of  the 
firings  hefore  Wing  weighted  with  the  carriago* 
1  s-dy  and  riders. 

Wulxixo  Mr.Asc-1-.r.*  rou  tVcrr-..  or  A  I)'«^Cau  Su-kixii 
4rr.  !ti*. 
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The  above  table  of  measures  may  serve  spring 
n-Jikers  to  guide  them  to  essential* detail*  'if  the 
siz<.s,  curves,  &i\,  of  every  separate  plate  of  a 
dog-cart  spring,  and  relatively  fur  other  springs. 
Wo  will  begin  with  No.  1  in  the  table-- the 
thicknesses  of  Hteel  at  2in.  wide  :  this  mcusuro  is 
for  the  carriage  draughtsman.  No.  .">,  the 
lengths  the  stt»-l  must  Is-  cut  off ;  No.  2.  the 
eurvo  or  "  span,"  as  it  is  termed,  of  each  plate 
No.  3,  the  reduction  in  Uii.<  length  of  plates  by 
curving— mark  well  the  fact,  though  the  final 
curve  of  the  made-up  spring  is  6in.,  none  of  the 
plates  are  made  to  an  arc  of  Cin.,  as  No.  2  shows 
the  bark  plate  with  Sin.  are,  and  the  others  with 
gradually  increasing  arcs ,  the  whole,  wh 
'•  pinched  up  "  by  powerful  pressure  in  the  middlu 
<  easing  all  the  plate  tightly  together,  yields  an 
are  of  6in.  for  the  finished  spring. 

Nob.  1  and  6  are  Hizea  and  length  mostly 
given  to  the  smith  to  work  his  steel  plate  by. 

A  dot  punch-mark  is  made  in  the  e> 'litre  of 
every  cut-off  plate,  from  which  to  mc-usuri 
No.  4  is  the  critical  estimate  made  by  the  smith, 
to  insure  practical  results  from  the  technical 
(-Deration  of  "drawing"  ntce-1-  Oiis  word  fit 
Ungly  indicates  one  of  the  essential  operations  of 
spring-making.  The  steel  must  not  bo  smashed, 
lonked,  or  warped  by  hammering,  but  "  drawn  " 
gradually  to  a  thin  end.    This  is  how  it  is  done 
Make  up' a  "  hollow  lire,"  of  which  Fig.  I  will 


r  /  tr.  / . 


space  of  30in.  in  length  across  the  forges,  into 
which  the  sUxl  plate  is  put  to  be  heated.  The 
wind-current  from  the  bellows  I  •■•  >:n«»  hmtcd  to 
a  degree  that  it  will  fuse  steel :  this  fusion  is  to 
be  avoided,  except  for  welding,  and  vet  almost 
approached  for  "  drawing  "  steel.  A  hollow  fire 
is  thus  a  flue  of  live  coal,  made  by  the  current  of 
air  and  tho  act  of  probing  the  coil  as  it  becomes 
caked  outside  into  a  solid  mass.  Tile  coal  tire  lias 
to  bo  made  solid  by  beating  it  with  a  shovel,  and 
mixing  it  with  water  by  degrc.  ♦  us  the  blast  of 
air  and  the  probing  o'f  the  i>»il  proceed.  It 
take*  from  20  minutes  to  a  h-.lt'-hour  to  make 


r  r  c.s  . 


help  to  explain  the  use  and  the  knark  of  makinj 
up  this  fire,  which  should  last  for  a  long  day's 
work.  Error  and  failure  are  grave  tenders.  T 
point  them  out  to  a  learner  mar  save  him  from 
this  down-hill  way  of  paying  for  expericnc«-, 
exactly  in  time  and  money.  The  failure  of  an 
attempt  to  draw  a  spring  plate  in  on  "open" 
firw  would  bo  in  burning  your  steel  or  melting  it. 
when  you  expected  m  had  only  a  fair  heat 
f  it?-  1  is  a  plan  of  a  "  hollow  fire. 

A  is  the  boas  of  the  tuo-iron ;  Ft,  the  draft- 
channel  or  pipe  for  the  wind  from  the  bellows  i 
r  e,  the  arch  of  bankod-up  small  coal,  into  and 
through  which  the  bellow  fixe  i»  blown  for  a 


liamnu  r  or  ret -hummer  in  water.  This  gives  a 
denser  surface  to  tin-  s.loi-1.  All  the  plates  are 
drawn  at  one  end  first  in  the  Kune  maimer,  and 
a  dot  punch-mark  is  put  on  llu-  end  of  the  plates, 
so  as  to  know  the  back  or  fiont  ends  ill  fitting 
together.  The  other  ends  of  the  plates  are  drawn 
in  like  manm  r.  according  tu  the  measure  of  each 
in  the  table  of  dimension*. 

The  next  operation  is  making  tlio  slits  and 
studs  near  the  indsof  the  plates;  this  requires 
sjicsial  te^ls.  of  which  Uie  springmaker  is  tho 
maker.  They  vary  but  Uttle  I  purpose  giving 
illustrations  i>i  the  best  terms  of  each,  uudhowto 


[Tt  it  eontuiued.) 


a  hollow  fire,  the  bellow*  being  pliftd  properly. 
I  may  pause  to  tell  the  novice,  there  is  a  right 
and  wrong  way  to  blow  a  pair  of  smith's  bellows 
bv  the  "  rock  •Ha  IT  "  or  lx -11  »w'a-handle.  The 
ught  way  is  to  lift  up  jNic'vy  and  pull  dwrn 
W/y.  II  v  this  simple  iiiovciii-  r.t  a  good  work- 
man may  be  known  ;  a  short  jugging  stroke  is 
faulty. 

The  old  saying  of  "  ho  has  t  •:■  many  irons  in 
the  fire  "  may  apply  well  to  spring-making  ;  two 
plates  at  a  time  is  nuite  enough  for  a  smith  to 
attend  to.  The  tools  used  nr.-  hand -hammer, 
sledge-hammer;  and  tot  fclUllllllll  Legin  with 
tho  bnck-plate  and  draw  the  i  n-l<  to  a  long 
chisel-shaped  edge,  which  is  thus  done :  The 
plate  is  hoatitl  tor  about  'Jin.  of  its  length  ;  the 
degree  of  hint  must  be  white  beat,  not  fusing 
(which  is  known  by  the  molten  sparks  flying  from 
it)  ;  the  plate  is  dra«-n  out  of  the  tire  with  some- 
thing like  a  flash-of-lightning  dexterity  of  the 

ft  hand,  and  it  is  brought  down  with  a  smart 
blow  on  tho  further  edge  of  th-- anvil -top  ;  the 
jar  thus  given  knocks  off  live  rrs,l  and  the  fused 
scales  clinging  to  the  surface.  The  outer  surfaces 
and  end  an-  nearly  welding  hot,  but  not  the  inner 
substance  of  the  s'.i-i  I.  The  tir-t  blow  should  In- 
bv  tho  smith  on  the  plate  at  the  extreme  end,  as 
if  to  knock  down  the  sharp  angles ;  for,  remem- 
ber, one  blow  is  two  in  i  If.  c  t,  for  the  anvil 
reciprocates  the  action  of  the  h-immer-face,  and 
knocks  up  the  other  comer  at  th--  same  time  as 
the  hammer.  The  smith  now  strikes  one  or  two 
blows  on  the  end  of  the  plate  :  this  is  done  while 
the  steel  rests  flat  on  tho  anvil,  a  little  over- 
hanging the  further  edge.  I/crrf  than  half  a 
second  should  be  taken  for  each  of  these  blows. 
As  soon  an  these  have  been  given,  md  the  hummer 
is  off  the  white-hot  steel,  the  striker  brings  down 
his  sledge-hammer  with  a  smart  heavy  shurt-fall 
blow,  tho  smith  turns  up  the  ste>-l  on  iU  islgo  by 
a  wrist  movement,  and  strik  e  it  with  force 
enough  to  make  the  steel  narrower  than  its 
original  '.'in.  width,  and  by  a  wrist -turn  tho  steel 
lies  flat  on  the  anvil  to  reeeive  the  next  blow 
the  "slcslgc,  which  widens  the  steel  J  of  an  inch 
at  a»eh  blow  at  first.  Thus  it  seems  a  contest 
l*twoen  smith  and  mate,  one  harrjuc-r  making  the 
steel  wider  the  other  narrower,  ot  the  rate  of 
three  blows  of  tho  hammer  and  two  turns  of  the 
wrist  in  a  second  of  limn ;  this  is 
fast  as  hammers  can  be  moved  " 
so  that  to  a  listener  the  pnttc 
like  the  running-down  of  a  cluck  without  a  pen 
diiliim. 

sitc-el,  like  iron,  has  a  tendency  to  split  at  the 
end  of  the  plate  if  not  properly  worked  by  the 
hammers,  so  that  the  smith  wati  hfully  keeps  the 
end  of  tho  plate  well  hammercsl - u] i  :  ev  en  light 
taps  of  the  hand-hammer  on  the  edge  i-.c-.ir  the 
cnil  has  tltat  affect  of  jirevonting  it  splitting  up. 

It  is  a  pleasing  sight  to  witness  a  sjiring- 
maker  at  work  with  two  rtrikejn,  retjuliting  their 
blows  by  his,  eitln-r  on  the  steel  or  by  UnM  taps 
on  the  anvil.  The  pace,  weight  nf  blows,  spots 
on  which  to  strike  and  when  to  ic.w  :  even  when 
tho  hammers  arc  on  tho  swing  duwn  to  tho  steel, 
a  Up  of  his  hammer  arrests  them  instantaneously. 
When  tho  steel  is  drawn  down,  and  befero  risk- 
ing, while  itisadark  red  colour,  a  set  -hammer  (Kig. 
2)  is  held  on  the  plate  and  the  striker  givos  heavy 
blows  of  his  sledge-hammer  on  it.  This  makes  the 
drawn  surfaces  of  the  rtoc.l  level  and  smooth ; 
often  the  smith  will  dash  a  little  water  on  th"  faci- 
ei the  anvil  if  hot,  and  also  dip  the  faco  of  the 


PRACTICAL  NOTES  ON  PLUMBING  — 
XLIX." 

By  T.  J.  Pavibs,  H.MA.S.P.,  4c. 

(Ct>K!lmudfro,.i  pajr  177.) 
Pumps. 

THE  pump  is  a  hydraulic  machine  for  raising 

bv  othcrvvi-'  lifting  or  foiling  it  with  a 
buck.  :,  piston,  it  eipiivalent  means.  It  is  very- 
uncertikin  bv  whom  or  when  it  was  invenb-d. 
Some  asi-ribe  it  to  Ctesibius  of  Alexnnilria,  224 
B.C.,  whilst  othi  rs  ascribe  it  to  Danaus.  We 
have,  however,  very  good  rtasons  for  iM-licving 
that  the  pump  w'.is  ku'rn  i>  to  the  ancient 
Egyptians.  Among  some  of  tho  modern  inter- 
esting discoveries  in  the  Ivjyptim  monuments 
were  Ih-U.-ws.  which  must  have  been  worked 
with  clacks,  sculptured  in  the  luabof  Thels.-s, 
and  which  liar  the  name  of  Thothiucs  III.,  a 
Pharaoh,  and  lontcinporary  with  Moses.  Then 
Herodotus  Laurent's  2nd  K-lition,  Vol.  1., 
mge  34,  Clio  I.  CH)  writes  about  the  astonished 
tiehaa  whose  wonder  m  anm-ed  at  the  bteck> 
imith's  forge.  ••  Seeing  tho  sTiiith's  two  bellows, 
he  inferred  th.  y  were  the  two  winds." 

The  two  U  Uows  won:  for  the  purpose  of  giving 
a  continuous  blast,  as  our  double-acting  pumps. 
Fur  my  part.  I  believe  that  pumps  hive 
known  at  leas'.  3,000  years. 

Troe 

The  old  mcth 

ancient  tree  pun.]-.    •  ,  

practised  in  the  West  of  England,   Are.,  ruay 


of  making  and  boring  the 
ops.  which  to  this  day  is  i 


jr  ,  C.e7S. 


interest  many  of  my  readers.  For  this  refer  to 
the  perambulator  or  frame,  Fig.  272  A.  Jt  ia 
from  the  practical  work  of  (1.  t'.ixgory,  D.D., 
1HU7,  and  is  a  correct  drawing  of  a  flume  much 
used  by  mv  Laic  Uncle  Walkins,  well  sinker, 
4-1-.,  of  St.  John's,  Worrestcr,  and  whore  wooden 
pumps  are  to  be  wen  iu  hundreds  of  places  about 
that  and  the  aeijeining  countii-s.  This  frame 
was  in  constant  use  for  over  fifty  ycarsj,  and  1 
am  told  tint  this  siune  frame  is  still  iced  by  the 
sons  of  the  above,  who  are  now  living  in  Here- 
fordshire, where  wooden  pmnps  are  also  very 
common. 

This  kind  of  carriage  frame  was  nl*>  usis]  for 
making  the  stone  water-pipes,  many  of  which 
may  to  this  day  be  seen  in  the  yard  of  the  West 
Middlesex  Puii.pir.tf  Engine  Station  at  Hammer- 
smith. 

The  method  c  f  boring  tho  above  trees  will  be 
plain.  The  auger  -rods  II  are  generally,  when  at 
work,  as  in  this  i  ose,  so  far  as  regards  Literal  or 
reciprocating  mcticii  a  fixture,  although  made  to 
run  upon  the  grooved  wheel  M,  and  the  tree  V 
made  to  move  upon  the  carriage  or  frame  It. 
which  travels  upon  the-  V-sliapisl  runner-wheels 
in  a  Y-shapcd  groove  backwards  and  forwards. 
Such  motion  is  given  to  the  carriage  from  the 
wheel//  A.  and  from  there  to  the  axle  and  cord 
E  K,  which  passes  over  pulleys  at  the  end  of  the 

•  From  the  JStOdiat  \m.  All  rtflits  tv-scm-d. 


Digitized  by 


198 


ENOM.SH  MECHANIC*  AND  frpRLP  OF  SCIENCE:  No,  919. 


Nov.  3,  1882. 


lower  fra-uc,  und  back  to  tin  (<•]■  frame,  a*  shown 
nt  I >  aii  1  K.  Uf  eomse  it  w  in  easily  bo  neon  that 
rei  ipns  sting  motion  may  \k<  given  to  tin-  augi  r- 
rods,  ii»jl»u  to  the  top  fiuue ,  und  th.it.  uml-r 
the  .-in-  i  instances,  the  rods  or  frimo  must  imr., 
iii  .h  true  straight  line  with  cob  other.  and  if  th. 


•Ufer-t  sis  are  made  to  nm 
*hu'L.  it  roimi  r*  in  ft  fixed  straight  lino  with 
tin  c  litre  of  the  trw.it  follow!  Hint  the  tree 
must  lie  bored  truly  throughout.  At  tiiu-^  tin 
boring  hi  commenced  by  tir>:  luring  u  small  lv  I 
with  an  ordinary  bit-augei,  aft.i  which  a  diff.i- 
nd  taper  hit  is  used  to  onlarifi  the 
Of  course  a*  the  boring  prweodl  the  tree 
is  work.  J  backward*  and  forwards  to  clear  the 
borings  or  chip*  from  the  Ixre.  In  the  almw 
carriage  frame  water,  steam,  or  horse  power  may 
be...' I. 

tv  me  pipe-borers  and  well-sinki  rs  do  not  us? 
a  carriage  frame,  but  simply  fix  the  tree  in  nn 
ohli.,01  direction,  so  that  the  weight  uf  th. 
boring-rods  will  force  the  super  forward.  They 
n*e  '•  straddle  strut'"  for  the  support  of  the 
boiin^-rods :  but  this  nn  thod  require*  much 
pr.i.  'ti  ■*  for  good  weak,  as  the  piji-  is  apt  to  1.- 
bored  uut  of  th.  trap  line  or  cent  re  of  the  troe.  Of 
eon-:-.  ,  thin  kin  I  of  biting  is  only  done  by  hanf. 
Th>-  ends  ate  shaped  to  fit  into  e  n  h  other  by 
muiiJ  of  a  isuic-shai.d  inside  mid  outside  eutter, 
or  Ota  .Twi.se,  and  in  sin  h  I  manner  th.it  when 
the  two  aif  put  together  thoyjf/  ftn*ntfa>. 

Th  -  tree  pumps  are  made  of  elm  or  oak — the 
lalti  r  is  the  better.    FJdcr  is  also  niol. 

When  oak  is  Used,  for  the  first  two  or  three 
noejtbl  the  water  hit-  a  van  nauseous  taste,  owine 
to  th"  iron  stain  (retting  into  it.  Many  a  score 
tiru  w  haw  1  had  to  puiup  wells  drv  to  rid  them 
of  Ulis  kind  of  water,  but  alter  they  are  once 
right  such  pump-  are  by  far  the  but,  in  a  sanitary 
point  of  view. 

\Vh«u  the  tree-pump  is  liored  too  green,  and 
fixed  exposed  to  the  sun  und  wind,  it  will  split 
nml  crack,  sometimes  with  cracks  as  much  as 
I  Sin.  long  ami  Un.  wide.  When  such  is  the 
<  •  -.  ,  and  vou  are  called  in  to  repair  same,  you 
must  Brat  dry  th.  place,  then  pain!  it.  an  1  with 
.<  e,„,4  putty •  knife  till  the  crack  with  stiff  red 
and  white  leal,  plistcring  it  well  over  the 
en.  V  ;  then  get  a  piece  of  sheet-lead  long  enough 
for  the  crock  and  ab  >ut  2in.  wider,  und  with  mint 
lio.  clout  nails  nail  the  h  ad  ovcrthc  crack.  This 
i.  known  a*  pump-stopping,  und  i*  one  of  the 
jobs  the  plumber's  apprentice  has  to  d>  i:: 
in  f  pirt  of  the  country. 

It.  may  he  naked,  why  wooden  pumps  still 
continue  lo  be  made.  The  answer  is  that  ir. 
many  parts  of  the  country  leiden  pipe*  arc  ob- 
jected to  on  account  of  the  m  itei  ial ;  und,  for  my 
pu  t,  I  say  that  1  pivferwoixl  or  stone,  ospocial'y 
foi  ijme  kinds  of  water. 


by  simply  t  iming  on  the  tap  at  the  lowest  point 
in  the  houso  service,  the  water  iu  the  cistern 
b  ing  saved. 

To  obviate  forgetfutness  on  the  part  of  ser- 
vants, the  inventors  have  called  in  electricity  to 
their  aid.  A  thermometer  of  special  construction 
si  j  is  so  iin-.ingcd  that  when  the  temperature  falls 
'  below  3",  a  current  is  sent  through  un  clectro- 
iL  nni.  t,  which  releases  a  catch,  canning  the  valve 
lo  t ;» ! I  iijHiii  its  suit,  nnd  at  the  same  time  opening 
a  saia'S  pet-eoek  at  the  lowest  Jsiint  in  the  house 
.v-rvice  and  draining  the  pipe.  The  buttery  is 
cut  out  by  the  fall  of  the  catch,  and  when'tho 
valve  is  raised  again  that  water  may  flow  into 
the  pipes,  the  connistion  is  made  good.  The 
•  !n  triciil  part  of  the  apparatus  is  by  no  mean* 
an  tkttntM  feature,  but  simply  savin  trouble,  and 
prevents  the  possibility  of  allowing  the  pipe*  to 
remain  full  during  frost,  as  the  contrivance  is 
rendered  automutie  by  its  agency. 


PREVENTING  WATER-PIPES  FROM 
BURSTING  IN  FROSTY  WEATHER. 

ASIMPI.K  method  of  preventing  the  burst- 
ing of  water-pipes  during  frosty  w«itlur 
has  recently  been  patented  by  Prs.  Buxton  and 
Hois,  and  was  exhibit isl  at  the  Lite  Klcctrical 
Kxhibition  at  the  C  rystal  l\ilace.  A  valve  of 
sjn  .ial  OBOef  ru;  tion,  cillisl  by 
3i  ventilating  valve,  i 


the 


into  the 
tli-  <  i.-l 


>f  thi 
nd  a 


1, 


main  service-pipe  in 
picvo  of  string  or  wire  ™- 
<)n.  '<sl  from  it  to  any  convenient  spot,  and  fast- 
ened  to  a  mil  or  hook.  When  frost  is  cxp..  t>sl, 
all  that  is  needful  is  to  imti  wk  the  spring,  w  hen 
the  vnlre  falls  upon  its  s -it,  and  airls  ingad- 
n.itted  through  the  small  pipe  whiih  rises  abow 
thi  surface  of  the  water,  the  pipos  cm  lx-  euiptiod 


WATCH  CLEANING  AND  REPAIRING. 

ItV  "  A  Fet  LoW-WllUKMAN." 

(Continued fnu,  page  301,  Vol.  XXXV.) 

ou  have  got  a  mandrel  'Fig. 
nnd  also  a  depth-tool. 
With  ref<  n-nee  to  the  depth-tool  I  might  ndd, 
that  if  you  do  not  drill  the  holes  straight  in 
blocks  V.,  you  must  remove  blocks,  fit  frush  ones', 
and  try  again  until  you  succeed. 


"T^^llYV  !  suppose  you 
i.1     ol.    |sw  277), 


When  you  have  mad*  your  mark  on  the  plate 
I  i.e.,  scored  off)  for  the  hole,  vou  place  " 
on  chuck  [t.  Fig.ot),  with  tht'sjiid  nuir 


the  plate 
k  running 


true  with  the  centre,  and  drill  on  shown  Fig.  54, 
rule  Kig.  67,  B  to  C ;  von  will  find  it  cosiest  to 
drill  a  larger  hole  and  fit  in  a  " 


The  mode  of  fitting  jewels  will  be  easily  learnt 
by  anyone  who  luis  had  any  experience  with  tile 
n^andrel ;  but  it  certainly  does  require  a  lot  of 
practice,  und  a  deal  of  care:  you  must  finish  up 
every  point  as  \  outgo,  to  your  entire  satisfaction ; 
your  tools  must  be  sharp,  so  that  they  will  cut 
easy  and  not  jabber,  and  do  not  require  any 
pressing,  for  you  must  understand  that  if  a  drill 
or  anv  other  tool  wants  any  extra  pleasure  to 
make  it  cut,  it  is  sure  to  run  wrong ;  it  must  have 
a  kis'n  edge,  and  set  so  that  it  only  needs  suffi- 
cient presjuro  to  keep  it  to  its  work. 

After  having  "scorn!  oil  "  and  proved  that 
your  scoring  is  correct,  you  put  the  plate  in 
the  chuck  of  vour  iiuuulrcl  and  drill  a  hole  ubout 
half  the  size 'of  your  jewel  (A,  Fig.  73);  you 
next  take  a  larger  drill,  same  sixc  as  jewel,  and 
drill  nenrly  thrutigh  (Bi  Fig.  731 :  you  next 
Dike  your  cutter.  Fig.  72,  and  cut  a  groove 
round  the  outside  of  this  hole  (see  C,  Fig.  7.1  nnd 
Fig.  71)  i  now  you  will  have  made  a  holo  as 
shown  by  section  Fie.  71,  and  it  is  ready  to 
receive  the  jewel.  Now  put  jewel  in  the  hole, 
and  put  a  pies"  of  pointisl  pegwiMsi  in  the  place 
of  drill.  Fig.  a4  ;  let  the  point  of  the  "  skewer  " 
go  against  the  jewel,  and  that  will  keep  the  jewel 
from  dropping  out  while  the  plate  is  running. 
Now  take  the  pointed  tool,  Fig.  74,  put  the 
point  into  the  groove  until  the  point  touches  the 
bottom,  then  you,  us  it  were,  sec-saw  your  tool 
on  the  rest,  at  the  same  time  |sisaing  the  point 
of  the  tool  in  a  circular  direction  over  the  face  of 
the  jewel,  which  should  leave  the  jewel  as  shown, 
I),  Fig.  73.  If  there  is  too  much  brass  over  tho 
face  of  the  jewel,  vou  must  cut  it  away  with  the 
graver.     The    other   jewels   aro    put    in  as 


shown  Fig.  7">;  they  are  let  in  to  the  level  of 
[date,  and  then  ihamferod  on  the  other  side  . 
endstones  are  put  in  similar. 

Jewel -hob*  for  lever  watches  arc  turned  up  in 
a  piece  of  wire  (brass),  the  endstones  in  a  piece  of 
steel  wire.    The  working  is  just  the  same. 

If  there  is  anv  point  that  the  reader  dot  *  not 
understand,  I  w  iil  willinulv  explain. 

(  To  U  fOMl'wuni.) 


HYDRAULIC  MACHINERY.— V.* 

By  Prof.  taR, 

T.\"  my  last  lecture  I  pointed  out  to  you  the  im- 
X  portance  of  the  fact  that,  when  water  was  iu 
steady  motion  from  ouu  place  to  another,  if  we 
consider  that  gravitv  is  the  only  force  iirtine  on  it, 
then  the  whole  store  of  energy  in  a  pound  of  w  ater 
coiurists  of :  — 

Potential,  A  foot-pounds,  because  it  is  h  feet  above 

some  datum  level. 
Pressure,  '.>-3 p  foot-pounds,  because  the 

ij  pouiuls  per  square  inch. 
Kinetic,  r*  +  04  4  fo.jt-|,ouiids. 

velocity  of  r  f«t  per  second. 

And  however  any  of  these  stores  may  alter,  th" 
sum  of  all  three  remains  constant,  except  that  there 
is  a  loss  at  every  plare  which  is  proportional  to  the 
kinetic  energy.  If  at  any  place  other  forces 
than  that  of  gravity  act,  we  have  a  change  in  the 
total  store,  and  we  saw  w  hat  this  is  iu  the  case  of 
pumps.  Each  pound  of  water  gets  an  increaseil 
store  of  energy,  which  may  be  in  the  shape  of  pres- 
sure energy,  or  kinetie  energy,  or  both,  out  which 
mainly  becomes  potential. 

Now,  in  water-wheels,  turbines,  water-liressui-o 
engines,  including  hoists  and  lifts,  we  tivke  part  of 
the  store  of  energy  from  each  pound  of  water, 
giving  it  to  luaehuiery.  As  a  simple  case  of  the 
abstraction  of  energy  "from  water,  and  as  an  illus- 
tration of  tin  acrobat  and  railway-train  principle, 
which  I  gave  you  in  my  last  lecture,  consider  this 
vessel  from  which  the  water  is  (lowing.  Water  leave-. 
this  vessel  horizontally  from  an  orifice,  biking  awuy 
with  it  momentum.  The  quantity  of  momentum  it 
takes  away  |st  second  is  simply  the  force  acting  on 
the  vessel.  You  se«  that  there  is  a  force  acting, 
for  I  have  arraug»sl  the  vessel  as  the  bob  of  a 
pendulum.  If  we  let  the  water  come  from  mi 
orifice  which  allows  it  to  flow  in  parallel  streams 
with  uniform  velocity,  it  is  easy  to  show  that  the 
force  acting  on  the  vessel  i*  twice  the  total  pressure 
which  would  act  on  this  little  sluice  when  it  closes 
the  orifice,  and  no  water  is  flowing. 

It  is  very  strange  that  some  of  the  soundest 
-s  on  this  subject  imagine  the  force  to  be  less 
the  vessel  is  moving.  They  forget  in  their 
calculation  that  the  water  leaving  the  vessel  had 
nt  the  befruining  the  motion  of  the  vessel  itself. 
Here  is  a  vessel  floating  on  a  pond,  and  moving 
under  the  action  of  this  jet.  If  I  had  deUcate 
enough  apparatus,  I  could  show  you  Unit  the  fores- 
an  it  is  the  same  as  if  it  were  at  rest. 

It  is  a  very  different  problem  to  consider  the  fonvi 
of  propulsion  nnthe  steam -sliip  H'etrrn  itch.  Here 
we  must  consider  that  the  acrobats  enter  the  train 
as  well  as  leave  it.  A  Urge  centrifugal  pump  draws 
water  from  beneath  the  ship,  and  propels  it  out  at 
the  sides  and  sternwartls. 

Suppose  the  water  moves  through  the  uoules  with 
the  velocity  of  30  feet  per  second,  and  that  the  ship  is 
moving  tho  other  way  at  'JO  feet  per  seeoiid,  then 
it  is  evident  that  the  water  lias  a  velocity  relatively 
to  the  see  of  10  foot  per  second.  The  momentum, 
therefore,  of  a  pound  of  water  is  Jk  x  10,  and  thi-. 
multiplied  by  the  velocity  of  the  ship,  gives  6}  foot 
pounds  of  energy,  which  each  pound  of  pu 
water  imparts  to  the  ship. 

It  is  easy  to  see  that  the  „ 
arrived  at  1>y  letting  tin.  water  take  with  it 
v  en' small  amount  of  kinetic  energy  as  it 
with  sea-water  ;  that,  is  by  letting  the  L 
nozxle  velocity  of  the  water  be  very  little  greater 
than  the  forward  velocity  of  the  ship. 

A  turbine,  water-wheel,  or  water-power  engine, 
takes  energy  from  each  pound  of  water,  and  give., 
it  to  machinery.  You  must  forgive  me  if  I  dwell 
on  the  turbine',  for  I  see  a  magnificent  future  beforo 
it  which  electricity  is  owning  up.  Suppose,  for 
example,  that  we  have  water  in  a  tank  or  dam.  an  I 
we  have  a  clear  fall  of  sixty  foot.  Now  when  a 
pound  of  water  is  nearly  motionless  at  the  surface 
of  the  dam,  it  has  just  sixty  foot-pounds  mjr- 
energy  than  when  it  is  nearly  motionless  in  the  tail 
race  at  the  bottom.  A  water-powerengiue  of  any  kiiei 
is  constructed  to  abstract  this  sixty  foot-pounds  ~>i 
energy  with  as  IrrtU  waste  in  friction  as  possible. 
Instead  of  being  at  the  same  pressure  in  the  dam 
anil  tall  raeo.  we  may  have  the  pressure  energy 
much  greater  bufundiand,  as  well  as  the  potential 
energy  ;  but  in  every  case  we  try  to  take  out  of  a 
pound  of  water  the  total  difference  of  energy 
Thus  suppose  a  pound  of  water  to  be  motionless  iu 
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u  niflt  dam  sixty  fret  high  alsivr  tho  tail  race,  wo 
cannot  take  more  from  it  than  sixty  foot-pounds  of 
energy.  Suppo«o  a  pound  of  water  "to  he  motionless 
sixty  foetabova  the  tail  rare,  hut  thai  it  is  also 
inside  un  accumulator,  where  tin-  pressure  is  TCMJtb. 
th(?  square  inch  ;  wo  can  take  frum  it  60  -  2*:l 
■  TOO,  or  60  -  1,610,  or  1,870  foot-pouu<la  of 
work. 

If  vou  have  understood  the  action  of  the  centri- 
fugal pump,  you  will  have  no  difficulty  in  under- 
standing the  action  of  the  turbine.  It  in 
l<niu-«i  you  have  studied  the  centrifugal  pump 
that  I  mua  to  dwell  ujion  this  turbine  of  IVof! 
.tame*  Thompson.  Water  flows  from  a  i«eu-trough 
through  cast-iron  pipe*  to  A.  Kcmcmber  our  old 
rale,  these  pipes  must  be  bell-uiouthed  ;  they  must 
<qs*n  out  gradually  into  the  cistern;  they  must  be 
as  large  in  diameter  aa  we  can  conveniently 
nuke  them.  In  that  rose  the  velocity  in  the  pipes 
will  tie  small,  and.  then-fore,  the  friction  will  be 
Fig.  1  shows  a  plan  of  thin  clmmbcr,  », 


•*-  /  c.  a 


r  /  C  .3 


into  which  the  water  flows.  This  chamber  is  so 
large  that  the  velocity  here  is  small,  and  the  water 
rinds  its  way  equally  readily  into  the  central  space 
whither  it  flows  between  the  guide -blades.  I  and  2, 
or  2  and  3,  or  3 and  4,  or  4  and  I.  Olaerve  that  at 
last  we  are  allowing  the  water  to  flow  quickly,  for 
the  guide-blade  chambcris  narrow.  When  the  water 
is  just  leaving  the  guide- blade*,  observe  that  it 
Mows  rapidly :  of  course  it  is  flowing  radially  as 
well  us  taiigcntiall)  to  the  rotating  wheel,  but  the 
tangential  motion  ixequal  to  that  of  the  wheel. 

.Suppose  you  wanted  to  enter  a  railway  train 
without  shock,  ynu  ought  to  try  to  get  a  velocity 
equal  to  that  of  the  train,  in  the  ifint  timi  of  the 
train's  motion,  beforo  you  ventured  to  enter  the 
tram  :  henee  the  tangential  velocity  of  the  water 
must  be  equal  to  that  of  the  end  of  this  radial  vane 
of  tho  wocl,  if  the  water  is  to  enter  it  without  shock. 
If  the  vane  is  inclined  like  Fig.  3,  A,  the  tangential 
yelocitv  of  the  water  ought  to  bo  less  thau  that  of 
the  whi-el  just  here.  If  the  vane  here  is  inclined  like 
Fig.  3,  B,  the  tangential  velocity  rh»  -vater  is  made 


greater  than  that  of  the  vane.  In  fact,  you  see  that 
the  relative  velocity  of  water  and  vane  must  lie  ill 
the  direction  of  the  vane,  if  there  is  to  be  no  shock. 
Usually  the  vane  is  shaped  as  you  sec  it  b  Fig.  2. 
which  is  an  enlarged  section  of  the  wheel  :  but  1 
will  suppose  it  to  be  radial  just  at  the  outside,  for 
simplicity  of  calculation,  ltemcmber,  then,  that, 
somehow  or  other,  we  must  try  to  gettangcTiti.il 
velocity  of  water,  equal  to  velocity  of  vane*  th.  re . 
The  water  now  flows  through  the  wheel  ;  which 
lets  it  escape  at  the  centre.  Here,  again,  we  must 
remember  Uuit  the  water  has  to  cmape  with  no 
velocity,  except  a  radial  one. 

If  we  wanted  to  let  a  stone  out  of  a  railway 
carriage  so  Uiat  it  would  ju»t  fall  to  the  ground 
vertically,  so  that  it  would  posses*  no  forward 
motion,  you  know  quite  well  that  you  would  have 
to  shy  it  backwards,  with  respect  to  the  train  ;  give 
it  a  velocity  backwards  as  much  as  it  has  forwards 
already.  These  vanes,  then,  at  the  centre,  let  the 
water  out  backwards,  just  beoauso  we  wnnt  the 
water  to  have  no  forward  velocity  when  it  has  left 
the  wheel.  The  water  ha*,  of  course,  a  radial 
velocity  everywhere,  which  simply  depends  on  the 
total  quantity  flowing  per  seooud,  divided  by  the 
tangential  areas  of  these  orifices. 

We  want,  now,  to  know  how  much  store  of  energy 
has  each  pound  of  water  lost  in  passing  through 
the  wheel,  and  we  employ  the  rule  1  told  you  about 
before.  Oct  the  tangential  momentum  of  the 
water  at  F.  We  have  one  pound  of  water,  and  if 
the  velocity  of  the  outside  of  the  wheel  is  r,  then 
1  -r-  32  x  r  is  tho  forward  momentum  of  one 
pound  of  water.  This,  multiplied  by  •-.  is  the 
work  done  by  the  pound  of  water,  or  t*  -  32  foul- 
pounds,  because  it  enters  tho  wheel.  Now,  you 
see  that  the  wheel  doe*  no  work  ou  the  water  us  it 
leave*  at  K,  because  the  water  leaves  with  no 
forward  or  backward  momentum.  I  tun  c  one 
pound  of  water,  from  the  time  it  enters  the  wheel 
to  the  time  it  leaves,  loses  .•  -  32  foot-pound", 
from  its  store  of  energy,  and  gives  this  stole  to  the 
wheel. 

If  then  it  lows  no  energy  by  friction  anywhere 
when  it  enters  the  tail  race,  it  has  just  this  much 
loss  energy  than  when  it  left  the  pen-tro.igh.  If 
A  is  the  total  height  of  tlie  fall,  evidently  oue 
pound  of  water  really  gives  out  1%  foot-|»n<nds  of 
energy.  We  kuow  that  iu  practice,  what  it  give* 
to  the  wheel  is  only  a  portiou  of  this,  and  r '  Si  -  h 
is  called  tho  hydraulic  efficiency  of  the  turbine. 
It  is  the  ratio  of  the  energy  given  to  tlie  wheel 
to  the  total  energy  lost  by  the  water  in  falling  from 
ono  level  to  the  other.  If,  then,  then?  is  no  shock 
to  tlie  water  in  entering  or  leaving  the  wheel,  its 
efficiency  is  twice  tho  height  due  to  the  velocity  of 
the  rim  divided  by  tlie  real  total  fall  of  tlie  water. 

Of  course  all  tho  energy  given  to  tho  wheel  i« 
not  utilised.  Utrmcmtier  that  then:  U  fridiou 
twtween  the  wheel  covers  and  tho  wheel  case, 
friction  at  all  the  Is-arings,  Ac,  of  tho  shafting, 
which  transmits  the  power  of  the  wheel  to  a  mill, 
arc.  I  am  only  sjieaking  now  of  the  efficiency  <:  f 
the  piuwages  througti  tlie  wheel,  wtiicti  is,  however, 
the  most  important  matter  in  connection  with 
turbines. 

Knowing  the  average  ainouut  of  water  passing 
through  the  wheel ,  and  therefore  the  radial  velocity  ut 
K,  thr  angle  of  tlie  vanes  at  K  is  determined  it  we 
know  the  average  speed  of  the  wheel.  If  the  speed  and 
quantity  of  water  were  exactly  proportional  to  one 
another  that  U,  if  tlie  spee*d  of  the  wheel  were 
exactly  proportional  to  the  horse-power  -the  inner 
ends  of  the  vanes  once  settled  vwoiild  remain  right 
always.  But  if  our  wheel  is  to  be  regulated  as  a 
Ktcaiii-enghie,  so  that  quickening  speed  cause*  less 
water  to  flow,  then  it  is  obvious  that  the  inner  ends 
of  the  vanes,  although  right  for  the  calculated  riV  w. 
an?  not  properly  nha|ied  when  the  horv*.  pr.vi  r 
diminishes  or  increases.  The  loss  of  energy  here  :•• 
not,  however,  likely  to  be  great  in  any  case,  It  in 
different  at  Die  entrance  to  the  wheel  F.  full  i*s 
tho  guide  blade* are  directed  so  a»  to  give  a  tangen- 
tial velocity  to  the  water  equal  to  that  of  the  wheel, 
there  is  a  considerable  loss  by  friction  at  F. 

Suppose  Uuit  less  water  tluws  through  tho  tur- 
bine, the  inclination  of  the  guide  blades  ought  to 
alter,  and  this  arrangement  of  links,  which  yuu  see 
in  the  drawing,  is  for  the  purpose  of  making  the 
guide  blades  alter  their  incliiiation»  to  tlie  w !.•*!. 
Each  guide  blade  is  pivoted  at  its  extremity,  K ,  and 
when  one  is  shifted  they  are  all  shifted  in  position. 
Utile**  there?  is  a  great  variation  iu  the  wor«i  which 
we  requirt?  a  turlnne  of  this  kind  to  do,  it  is  hot 
necessary  to  apply  a  governor  which  partially  sU-pi 
the  water  supply  "win  n  the  machinery  runs  a  little 
too  quickly,  although  such  governors  an:  very 
necessary  for  a  great  many  water- wheels  anil 
turbines. 

It  is  to  be  remembered  that  this  turbine  h  teally 
a  centrifugal  pump,  through  which  the  water  is 
flowing  negatively.  Increased  speed  tends  to  step 
the  flow.  If  the  wheel  were  at  rest,  the  flow 
would  Is*  vi  ry  much  greater  than  it  is.  Hence, 
increasing  the" speed  somewhat  stops  the  flow,  allow  e 
U  ss  wuter  to  pass  through,  and  less  work  tots*  done. 
This  action  cannot  Is?  called  a  governor  action,  tor 
it  does  not  maintain  a  constant  spvwl ;  but  it  ma  j  I  >. 


called  a  steadying  a-  tion.  as  it  proytnfit  any  great 
change  of  speed,  euu  for 4  con.identbui  alt. ration 
in  t  he  work  done. 

Except  at  the  speed  for  which  the  po*-itr*ns  of  the 
guide-blades  nit  llxed,  there  is  sumo  Inn  in  friction, 
and  the  guide -blades  are  rearranged  fhonld  any 
considerable  change  be  meditated  in  tho  power  to 
be  given  out. 

Iu  arranging  a  turbine,  it  is  obvio*i*  that  the 
great  point  to  settle  beforehand  is  this:— What 
ought  to  be  the  speed  of  tho  wheel  for  a  given 
height  of  fall  1  If  there  were  no  loss  in  friction, 
we  could  say  at  once,  if  <  is  velocity  of  rim  of  wheel. 
:!  -  32,  the  total  Ics  of  energy  by  ono  pound  of 
water,  ought  Ui  be  equal  to  A  ;  that  is,  tho  velocity 
e  f  the  wheel  ought  to  bo  that  duo  to  h.'lt  the  height 
■  f  the  total  fall  of  the  water.    Thus,  for  a  fall  of 

 ■  :n  hi  ight,  h  iit  < 1  this  is  30  1  t;  wdif  • 

stone  fell  30  feet,  it  would  be  falling  with  a  velocity 
of  (3  feet  per  seeond.  The  rim  of  the  wheel  ought 
tei  leave  a  velocity  of  41  feet,  then,  per  f  •-■>nd,  and 
|  it  is  easy  to  show  that,  wherever  the  turbine  may 
l«;  placed,  whether  it  has  a  long  disch  argee  pq«\  or 
is  submerged,  the  water  may  be  made  to  flow  tau- 
gentinlly  into  the  wheel  with  the  nine  veloc ity  us 
[  the  wheel  itm If  lias.  But  wo  have  i'«udly  to  cat- 
late  ou  tho  assumption  that  a  certain  fraction  of 


I  the  energy  of  tin*  water  is  wasted  in  th.<  *up|>ly  and 
'  discharge  pines,  and  the  discharge  chamber,  aud 

h.  nee  the  velocity  of  the  wheel  is  less  than  th.it  duo 

to  half  the  height  of  the  fall. 

(7e  4.  ruHlmnoi.) 


GEOLOGY      ITS  PEIMAEY 
AND  BEARINGS.* 

By  Prof.  J  ait  13  GilKiK, 

"PRfiFESSOB  (i EI K IF  said  tie  e.  ul  1  harlly  do 
X  better,  perhaps,  than  try  to  set  forth  (he 
primary  aims  and  gcucral  ls'arings  of  tl.o  scieuin  of 
tieolcigy.  and  to  imlicate  the  nature  of  tin)  rrcblcma 
with  which  it  dealt.  Dealing,  as  gev  lcjry  ,hd,  with 
the  operutioiui  of  Nature  in  the  past,  it  wasobvioua 
that  liefore  proc<*eiling  to  interpret  tie  reecnl  of  tho 
rock  we  ought  to  have  a  clear  kno-.vleilge  of  the 
mode  iu  which  Nature  walked  at  i  resent.  All 
geologists  were  agn-ed  upon  this,  and  were  ready 
to  acknowledge  it  as  the  chief  article  cf  their  faith. 
Nevertheless,  this  obligatory  arti'  lo  h  id  received 
different  interpretations.  Some,  fur  example,  had 
held  that  the  preseut  condition  of  things  nut  bo 
taken  n*  the  exact  type  of  all  tlio  pli  i*»  *  through 
which  the  eaith's  surface  had  yu*»>  I,  during  the 
ilirli.  rent  stages  of  which  wc  had  any  nvoguisable 
h  i  onts  |  n  m  i  viil  iu  the  stiatitled  roeks  of  globe, 
cither  tin  erists,  again,  wore  of  opii.ion  that,  white 
the  ngeats  of  change  had  ncCc*>MUily  Is  en  through 
ull  t.me  the  same  in  kind,  they  Lid  yet  varied 
tigain  and  again  in  degree,  and  th  A  tlut  pi>*sent 
in«**!i  rate  ccinditiou  of  things  c*  add  net  thcrtfore  bo 
taken  as  r:n  e  xact  typo  and  pattern  of  ull  preceding 
ioi.-i«in  the  win  I'd s  history.  Thus  <arh  school 
l:ad  its  own  method  of  interpreting  the  funda- 
mental BziOB  of  the  science-  that  the  fivwut  was 
the  key  to  the  past.    And  as  the  1 1  iuL  iry  aim  cf 
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g<  ologj'  was  to  intc  q  iet  tho  stcny 


U)  ry 
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o  to 


was  obviously  unpcat.iut  that  tliey  fhcitld  be 
satisfy  tbcmsclvni  nt  to  which  of  tbM  rival  con- 
ceptioiu  was  most  cuiisoiiaut  with  truth.  In  other 
words,  they  iuu«t  do  their  utmott  to  nnirtain 
which  gnvo  the  raw!  rcaatnvtbl'i  ii:t<  r]  n'tation  of 
geological  pheuoiueiia.  Meanwhile,  their  chief 
concern  in  l-  giv.ning  their  studies  must  necessarily 
Is;  to  detect  re*cral,uini'i,s  between  tlie  ].->..'  and 
the  post.  They  examine,  let  them  tupp.  hj,  a 
section  cf  str.ihi  exposed  upon  the  "a-shore  or 
alone  the  tanks  of  a  river.  1'heir  ki  ow  ledge  of 
the  different  kind*  of  sediment  in  eouiso  of  trans- 
jMirfiitici:  and  net  mutilation  at  the  pre-'  ot  tLiy  en- 
abled them  at  e  i.re  to  recogui«e',  iutfie  congloini  ratn 
sanilstonc  and  shale  of  their  •»  i  tion,  ttnpty  tho 
.'lis.  lidated  scdintcnts  of  em  lie  r  limes.  Tho 
cccuitcuctb  of  fos«il»  in  tho  stiara  detcrminid 
w  hether  the  deposits  were  funned  iu  fresh  water, 
brackish  Water,  M  the*  sea— win  the  (  ne  ar  a  const 
land,  rent  a  gn  liter  distance  from  the  sliore,  and 
so  forth.  In  short,  there  were  many  almost 
obvious  conclusions  which  tho  spi  ■  n km  pnmttd 
by  an  individual  exposure  of  mk  mutt  fuggeat  to 
any  obseryer  who  luw)  previouhly  Iseeino  familiar 
with  the  operntii  n  of  tlie  BBtUMlfi  rCO  in  tho  world 
around  him.  H"  simply  compare!  tho  facts  with 
what  was  now  taking  place,  mid  w.n  thus  led  to 
conclude  that  i  fleets  the  same  in  kir.d  had  been  pro- 
duced in  the  saioe-  way.  Sometimes,  however,  tho 
rocks  presented  nppi  a ranees  which  were  banter  to 
iiitiTpret  iu  this  obvious  and  ready  mnuner.  'ITicy 
t  ucountcrcd,  for  example,  a  r<  •.k-ui.oj  I  iving  none 
of  the  features  pri'sentee!  by  culirnry  sedimentary 
strata.  Instead  of  being  made  up,  like  <*on»;lo- 
meratc  and  *aud*t*0BB|  of  rouud.  d  slum  a  cr  graius, 
arranged  in  layers,   it  wa  -  rutin  ly  ciuiroscd  of 
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larger  and  smaller  cry«talline  pnrticlos,  not  lying  in 
linos  anil  layer*,  hot  scattered  indiscriminately 
through  the  whole  mass.  It  did  not  occur  in  bed* 
liko  ordinary  sedimentary  strata,  hut  on  the  con- 
trary they  taw  it  cutting,  a*  it  wen-,  across  other 
rocks,  aud  sending  out  veins  which  penetrated  the 
latter  in  nil  directs  mi*.  The  observer  immediately 
concluded  th-it  the  crystalline  rock  was  of  younger 
ogc  than  the  bods  trar*  rscd  by  it  ;  awl  that  the 
whole  ran**  with  nil  it«  veins  was  injected  into  its 
present  position  in  a  liquid,  semi-liquid,  or  rusty 
utid  probably  hcat-sl  condition.  And,  iu  confirma- 
tion of  this  last  conclusion,  he  might  perhaps  note 
that  the  rocks  imm-diafely  ndjoitiirigg  the  dvko* 
and  veins  betrayed  the  appearance  ot  liaving  been 
subjected  to  the  action  of  heat.  All  these  features 
the  observer  might  liavo  seen  exemplified  in  a 
modern  volcanic  district,  aud  he  might  therefore 
feel  justified  in  the  opinion  he  had  fonue«l  as  to  the 
formerly  molten  state  and  therefore  igneous  origin 
of  our  crystalline  rock  lUs  induction,  however, 
win  not  complete.  Horominred  litssttpposed  igneous 
rock  with  the  ondonhtod  product*  of  existing 
volcanoes,  and  although  many  of  these  Inst  sent 
out  dykes  and  vt  in*  and  had  a  crystalline  texture, 
yet  not  a  single  one  might  hive  any  further 
resemblance  to  the  crystalline  r>k  of  his  section. 
He  could  not,  therefore,  be  auy  longer  certain  that 
his  dykes  and  veins  had  originated  in  tlir  same  way 
as  those  of  Etna  and  Vesuvius.  The  origin  of  such 
n  crystalhne  rock  as  ho  km  speaking  of  (which 
they  might  suppose  to  ho  granite)  could  not  be 
determined,  like  that  el  conglomerate  or  -andstone, 
by  direct  pomioric on  with  similar  rocks  in  process 
of  formation.  Exhaustive  examination  of  the 
granite  itself,  and  iutiirie.to  knowledge  of  its  in- 
gredients, ami  the  condition.-,  of  foni.atioti  which 
these  implied  combined  with  careful  observation  of 
the  mode  in  which  this  rock  occurred  win  rover  it 
waa  met  with  these  and  other  studies  must  be 
prosecuted  before  any  assurance  could  be  obtained 
as  to  the  rnvrisc  mode  in  which  granite  dykes  and 
veins  had  original  il.  Tlie  observer  then  leamt 
that  thos«  wore  really  of  igneous  origin  as  he  at 
Hint  inferred,  but  hi*  uitiiui  that  they  had  been 
injected  into  *rrat»  ut  or  near  the  surface  liko 
the  dykes  of  modem  volcanoes  could  not,  he  fouud. 
I*  maintained.  All  Hie  evidence  supplied  by 
careful  microscopical  examination  and  physical 
consideration.-*  led  to  the  conclusion  that  irrauite 
hud  been  formed  and  consolidated  at  considerable 
depth*.  As  another  sample  ot  the  mode  of  interpret- 
iug  geological  phenomena,  he  weut  lack  to  the 
section  of  conglomerate,  sandstone,  aud  shnle, 
supposed  to  belong  to  tlie  tertiary  period.  The 
fossils  were  numerous,  and  so  well  preserved  that 
tlc-y  were  enabled  to  compare,  thciu  with  living 
fonus.  A  few  belonged  to  existing  specie*,  others 
wore  cltwcly  related  to  these,  white  yet  others, 
although  without  doubt  extinct,  could  nevertheless 
bo  referred  with  confidence  to  living  gcuora. 
Theno  fact*  enable  them  to  come  to  n  trustworthy 
ouclusion  as  to  former  climatic  ronilitioris -fur  all 
they  had  to  do  was  t  irxiimine  the  conditions  under 
which  the  existing  species  flourished,  und  draw  tlie 
obvious  inference.  But  suppose  the  fossils  indicated 
a  warm  and  genial  climate,  and  that  the  locality  in 
which  they  discovered  the  section  lay  far  within  the 
Arctic  circle — what  must  thoir  conclusion  be '; 
dimply  this  :  that  the  climate  of  those  high  latitudes 
was  formerly  much  warmer  than  it  was  now.  But 
the  next  question  arr*e— flow  could  such  a  climate 
I  within  the  Arctic  circle  V  This  was  one  of 
!  crucial  cases  which  must  eventually  deter - 
whether  I'niformitanans  were  justitied 
iu  maintaining  that  the  present  was  the  ex- 
act type  of  all  that  hail  gone  before,  within  known 
geological  periixU.  According  to  them  it  waa  not 
necessary  to  look  beyuud  thin  earth  it  sell  for  an 
explanation  of  such  an  apparent  anomaly  ns  the 
occurrence  of  southern  faunas  and  floras  in  the 
Arctic  regions.  All  thc-y  lead  to  assume  was  a  former 
very  different  distribution  of  land  and  water.  Tin  y 
referred  to  the  well-pm  i  d  fact  tlut  there  liadbeeu 
frequent  conaideiable  elevntion*  and  depressions  of 
the  land,  which  must  have  indirectly  affected  the 
climate  of  wide  arras  by  modifying 'the  course  of 
tod  aerial  currents.  This  hypothesis  was 
by  others  who  maintained  that  tin  such 
lion  of  land  and  water  exieted  at  the  epoch 
in  question.  According  to  them,  the  position  of  the 
mam  continental  ridges  and  oceanic  depressions  was 
established  at  a  very  early  period  in  the  earth's  his- 
tory ;  nnd  they  must  look  lieynnd  our  globe  itself  if 
they  wished  to  find  the  key  to  those  greater  revolu- 
tions of  climate  of  which  they  had  evidence  iu  such 
a  case  as  the  occurrence  of  a'  noullu  ru  flora  within 
the  An  tic  eirclo.  Tlie  gnater  climatic  revolutions 
of  tlie  past  were  due,  they  wen-  assured,  to  peri- 
odical changes  in  the  eccentricity  of  the  earth's 
orbit,  combined  with  the  precision  of  the  equinoxes, 
me!  the  influence  which  such  mutations  must  have 
exerted  upon  tho  ordinaiy  agents  of  geological 
chaugo.  The  iv>undneTiii  of  these  oppo-ing  views 
must,  of  course,  he  tested  by  an  appeal  to  facta,  and 
it  would  bo  their  duty  in  ti  c  course  of  their  inves- 
tigations to  examine  all  lh"  data  which  had  been 
adduced  in  their  support.  In  tic  initial  stages  oj 
investigations  they  were  occupied  in 


detecting  the  more  apparent  resemblance*  and  cor- 
respondences \«  twten  the  present  and  the  past ;  but 
the  results  obtained  by  geologists  could  not  have 
been  arrived  at  had  they  confined  themselves  solely 
to  the  detection  of  such  resemblances  and  corre- 
spondences. The  natural  forces  had  always  been  tho 
same  ill  kind,  if  not  in  degree  :  aud  they  could  often 
watch  the  gradual  development  by  their  means  of 
product*  which  more*  or  less  closely  resembled  tho 
rocks  of  their  sections.  But  experimental  evidence 
of  this  kind  took  them  only  a  short  way.  and  they 
were  sooner  or  Liter  cuijfroutisl  by  appearances, 
which  were  not  reproduced  by  Nature  before  their 
eyes.  The  fait  that  a  large  proportion  of  the  hikes 
of  the  world  retted  in  rocky  hollow*  or  basins  hml  been 
long  known  l«  f  ore  it  occurred  to  anyone  to  ask  how 
such  rocky  hollows  liad  come  iuto  existence.  The 
question  was  first  asked  and  the  answer  given  by 
Prof,  (now  Sir)  A.  C.  Itamsny.  Ho  had  pondered 
over  the  problem  tor  years  before  its  solution  dawned 
upon  him.  None  of  the  ordinary  agents  of  geological 
change  seemed  capable  of  producing  the  phenomena. 
But  while  studying  tlie  glacial  features  of  Switzer- 
land, his  scientific  imagination  enabled  him  to  re- 
produce in  his  '  wn  mind  the  aspect  |<re«cute*l  by  the 
Alps  during  the  glacial  period,  when  the  great 
mountain  valleys  wen-  choked  wilh  glacier  ice,  which 
flowedoutup  -ii  the  low  grounds  of  Oernianj'.Franoe, 
anil  Northern  Italy,  *o  as  to  cover  all  the  sites  of 
the  preae-ut  laki  *.  He  saw  that  under  such  con- 
ditions enormous  e  rosion  must  have  been  effected  by 
tlie  iie,  by  menus  of  the  rocky  rubbish  which  it 
dragged  on  uml-  nsi  ath,  and  that  tliis erosiou,  other 
things  bcinc;  equal,  would  be  most  intense  where 
the  n  o  was  !]u.  l;e*t  and  the  ground  over  which  it 
mlvanced  lr.nl  the  e-t-utlest  iuchiiation.  Such  con- 
ditions, he  inferred,  would  lie  met  with  somewhere 
iu  the  lower  course  .  f  a  valley  between  the  steeper 
descent  of  it-  upper  reaches  and  the  termination  of 
the  glacier,  und,  after  some  time,  would  necessarily 
rvsuTt  in  the  formation  of  elongated  rook  basins. 
The  examples  given  of  geological  methods  of  inquiry 
might  suffice  to  show  that  the  lirocrss  of  reading 
und  interpreting  the  past  in  the  light  of  tlie  present 
necessitated  net  only  accurate  observation,  nut  an 
extensive  acqoalrt-iuce  with  tlie  mode  in  which  the 
oocrations  ot  Nature  were  carried  on.  In  a  science 
of  observation  like  geology,  theory  was  neccumrily 
often  iu  advance  of  the  fact*.  If  additional  evi- 
dence was  required  they  must  first  have  some  notion 
when-  to  look  for  it.  In  other  words,  it  was 
essential  to  pi  ogres*  that  thev  should  have  pre- 
conceived opinions  or  thirties,  which  enabled  them 
to  arrange  the  facta  they  already  posw.awd,  and  to 
point  out  tho  directions  in  which  further  evidence 
might  bo  looked  for.  They  could  not  be  too  care- 
ful, however,  that  their  preconceived  notions  diel 
not  lead  them  to  clour  the  eveletice  or  to  blind 
them  to  fads  that  told  against  their  views. 


READING  AND  SPEAKING.* 

By  Trot.  A,  J.  D.  D'Oeket.  Iyeturer  on  Public 
i&cading  at  King's  College. 

4  I.I.  good  reu'Ung  was  natural,  and  if  asked  what 
XV  natural  rending  washe  (Prof .  1)' Ovary)  would 
sav— that  whiih  suits  the  nature  of  tlie  spi-aker  or 
reader,  the  luiteue  of  the  tiling  read,  or  the  nature  of 
the  place  or  circumstances  in  which  it  was  read. 
What  wouldsuit  anactor  would beout  of  character  in 
a  clergyman,  end  ri«r  ecrmf ,  what  would  bo  quite 
proper  tn  reading  tjie  Bible  would  not  Is)  the  style 
tor  Slinkespoore,  and  a  Shakesperiun  style  should 
certainly  neve  r  be  applied  to  the  Bible.  ManniuTams, 
with  all'  the  ether  faults  of  our  public  reading  and 
*]ic-aking,  should  Isi  carefully  avoided.  This  waa 
difficult,  as  was  illustrated  by  au  anecdote  of  Mrs. 
Siddous,  who  went  ton  shop  for  a  pair  of  gloves, 
and  a»k<sl,  "  Woman,  h.xst  thou  gloves ':"  in  such  a 
tragic  style  that  the  shopworaan,  trembling  lest  her 
customer  wen'  o  mad  woman  with  a  dagger  beneath 
her  cloak,  staiiirr-rringly  replied,  -Oh,  please, 
madam,  you  nuy  have  all  the  gloves  in  the  shop  if 
you'll  only  spare  my  life."  The  first  thing  to  be 
reformed  in  sch's.ls,  college*,  and  everywhere  else, 
ill  this  matter  was  attitude,  to  illustrate  which  Prof. 
D'Orscy  imitated  the  attitude  of  a  village  school  boy, 
with  shoulder*  wll  up  to  his  head,  his  chest 
flattened,  and  liis  Isiok  with  lioth  hands  pressed 
lovingly  and  affectionately  to  his  breast.  (The  otti- 
tmle  luiil  the  ring-song  tone  of  the  lecturer  created 
roars  of  laughter.)  A  prevailing  note.  K,  F.  or  G, 
sharp,  flat,  or  Datura),  was  the  general  characteristic 
of  school  boy  or  school  girl  reading  in  England.  A 
similarly  omusing  -  k-  t  -ri  was  given  of  public  school 
reading.  Tlie  14 Vt"  were  not  drop|>ed,  and  the 
tone  was  more  gentlemanly,  but  there  was  equally 
unmeaning  monotony.  I-astly.  the  reading  of  the 
ladies'  school  cr  college  was  illustrated— a  niminy- 
piminy,  namby-pamby  stylo  of  rending,  in  a  very 
low  ti'tie.  no  ,  \presssou,  and  with  no  manifei- 
tation  of  intelligence.  Why  should  reading  be  thus 
defective:'    The  attitude  most  be  first  reformed. 


The  book  should  ne  ver  be  held  with  both 
little  light  octavo  a'  if  itwerca  port  leroas  folio.  It 

•  iiuui  *  Lecture  ihiiveted  last  « _vk  at  ! 


should  Vie  held  with  the  left  hand  slightly  extended, 
the  shoulders  should  be  thrown  lock,  tlie  chest  ex- 
panded, tho  windpijsi  straight,  tho  chin  at  right 
angles  to  the  wmdpipe,  and  tho  voice  thrown  to  the 
end  of  tho  room.  The  cultivation  of  the  voice  for 
reading  and  sia-aking  was  at  least  as  imjsirtont  as 
for  singing.  Prof.  D'Orscy  imitated  a  certain 
mayor  who  introeluced  him  in  a  speech  which  ho 
beiit  over  the  table  to  deliver  till  ot  leaigh  there  was 
a  head  near  the  table  with  two  elbow*  up  on  each 
side  of  it,  und  said  that  to  stoop  while  reading  miule 
twice  as  much  exertion  necessary.  He  reminded  hi* 
brother  clergy  of  the  rubric  before  tho  first  lesson. 
M  Then  311011110  read  distinctly  and  with  an  audible 
voice"— two  very  important  proviso*—"  Uie  first 

lesson  he  that  rcadcth  so  (taniling  and 

turning  himself  as  he  may  best  bo  heard  of  allsuch 
as  are  present."  When  'did  they  see  a  clergyman 
turn  himself  during  the  reading  of  tlie  lesson  mi  that 
his  voice  might  go  all  over  tlie  church  ?  This  rubric 
contained  all  the  guidance  necessary  in  the  mutter 
of  attitude.  Tlie  next  matter  for  reform  was 
breathing— for  although  we  were  at  that  all  our  live* 
we  needed  hints  on  the  management  of  tlie  breath. 
Some  by  drawing  in  the  breath  every  fourth  or  fifth 
word  hud  tlie  foundation  of  the  disenao  of  stammer- 
ing, and  bod  breathing  was  at  the  bottom  of  much 
bad  reading.  A  first  principle  was  never  to  breotho 
through  the  mouth  if  it  could  be  avoided.  It  dried 
tlie  mouth,  particles  of  dust  were  inhaled,  with 
occasionally  an  enterprising  fly,  and  tho  vocal  organ* 
were  injured  by  turning  the  cold  nir  upon  them 
when  they  were  in  an  excited  and  heated  state. 
Medical  men  would  hear  him  out  in  this.  Let  the 
mouth  be  kept  tightly  shut  whenever  possible,  and 
let  f  he  air  be  inhaled' through  tho  nostrils,  but  let  it 
lie  done  quietly.  It  was  important  also  to  take  a 
full  breath  ;  for  when  tlie  luugs  were  fully  inflated 
the  chest  was  a  natural  sounding-board.  To  speak 
with  a  half -breath  was  to  put  great  pressure  on  tho 
vocal  organs,  croak  like  a  frog,  and  ultimately  miu 
the  whole  voice.  Fully  inflate  your  chest,  and  you 
could  say  "Shoulder  urnii"  with  a  voice  liko 
thunder."  Tlie  voice  waa  not  sufficiently  attended  to 
in  schools.  Mr.  D'Orscy  gave  examples  to  show 
that  the  some  inflection*  aud  emphasis  which  were 
natural  in  ordinary  conversation  should  be  cultivated 
in  reading  aloud.  It  should  he  known  that  there 
were  ■jNt'cli  note*  just  a*  there  were  singing  note*. 
Did  they  ask  what  was  the  shortest  way  uf  learning 
to  read  naturally  t  He  would  say — if  you  were  to 
divide  yourself '  into  two,  as  it  were,  and  call  one 
the  reading  man  and  the  other  tlie  siieaking  man, 
and  let  the  sjienkiug  man  but  teach  the  reading; 
man,  you  would  be  sure  to  read  well— the  natural 
voice  of  the  speaker  would  Iki  transposed  into  tho 
reader,  and  tne  dreary  monotone  and  mismanage- 
ment of  the  voice  would  disappear.  Hie  voice, 
like  every  thing  else,  was  impioved  by  cultivation 
and  ruined  by  mismanagement.  By  training  it 
cooUl  lie  mnde  as  delicate,  as  sonorous,  as  musical, 
oud  a*  powerful  for  reading  as  for  singing.  On  the 
other  hand,  out  Jof  •i5,0(KI  clergy  more  than  3,000 
were  on  tlie  shelf  from  physical  derangements,  tho 
result  of  mismanagement  of  tho  voice.  Men  shouted 
instead  of  bring  distinct,  and  raised  their  voices  in- 
stead of  modulating  them,  and  so  ruim-d  their 
vocal  organs.  He  know  a  clergyman  who  liad 
two  voiles,  who  preached  with  a  gruff  l«w» 
voice,  varied  with  an  o^casioiuil  falsetto.  Ho 
had  the  misfortune  to  full  into  on  open  grave. 
Said  he,  in  lus  deep  liass,  "  Is  any  one  j<as«ng:  I 
have  fallen  into  this  grave."  '•  Where  are  you  |  " 
some  one-  askisl.  "  Here,  done  in  this  comer,"  said 
he.  in  his  falsetto;  whereupon  he  received  the  reidy, 
"  Oh,  if  there  ore  two  uf  you,  you  may  help  each 
other  out."  Another  necesgity'of  good  reading  and 
speaking,  I*Tofci!»>r  D'Orscy  said,  was  articulation. 
A*  a  nation,  compared  with  other  nations  of 
Europe,  we  were  a  most  indistinct  set  of  spi-aker*. 
Out  of  this  arose  the  habit  which  shopmen  had  of 
repeating  an  order  given  them.  Every  letter 
should  be  sharp  and  clear  so  that  not  one  wonl 
could  \h:  missed  A  whisper  ought  to  travel  SK)  or 
■PKtft.,  and  to  show  the  possilolity  of  this  I>rofe*sor 
D'Orscy  stated  that  he  had  proved  it  in  York 
Minster  aud  iu  the  large  church  of  St.  Michael'*, 
Coventry,  aonft.  long.  Not  only  did  he  make  other 
persons  War  his  whisjier  ot  Coventry,  but  he  henrd 
their*  the  whole  length  of  tho  church.  He  htul 
also  succeeded  in  such  an  experiment  in  the  Albert 
Hall,  ami  this  showed  that  it  was  not  loud,  but  elis- 
tinct.  speaking  which  did  it.  A  lecturer  who  wa* 
very  loud  in  his  tones  and  very  energetic  wa*  once 
rebuked  by  a  eiuiet  Quaker  when  he  sot  down. 
"  Friend."''  »nid  he,  "  ls-forc  thou  Iwgiunest  thy 
laborious  work  again  wilt  thou  allow  me  to  «ay  a 
word  (  Thou  wilt  not  be  offended  if  I  say  to  the* 
that  thou  rankest  such  n  dreadful  noise  we  cannot 
hear  thee."  Indistinct  urticubtt  ion  was  an  absurdity, 
and  wo  should  do  well  to  rememlsT  Bishop  Wdber- 
fnrec's  advice  to  his  candidates  for  holy  orders — 
"  Spare  you  throots  aud  use  your  lips."  To  teach 
pupils  to  articulate  correctly  they  must  lie  shown 
what  eirgans  proditcsl  certain  soundB.  To  2*ro- 
nounce  one's  "r's"  properly,  f"r  instance.  Urn 
tip  of  the  tongue  should  he  put  at  tho  back  of  the 
upper  teeth,  und  then  by  the  pressure  of  air  re- 
lieved, an.i  replaced,  and  the  operation 
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Let  them  attempt  to  iay  "  r  r  r  r  r  r  **  and  they  would 
soon  know  whether  they  prououneed  it  accurately. 
Iu  the  same  way  the  teeth  mint  be  used  for  <1  aud 
t  sounds,  and  the  lips  fur  five  sound.-,  b.  p,  in.  f, 
and  v.  Saine  people  never  used  their  li|»  at  all. 
nod  to  thent  he  Rave  the  advice  ho  once  gave  to  a 
young  man  who  come  to  him— that  they  should  go 
and  seat  themselves  before  a  looking-glass  and 
make  all  the  faces  tiny  could  think  of.  As  to 
pruuuuriatwn  it  was  another  matter  of  importance, 
for  which  there  vu  un  ml  standard — but  lie  rc- 
comniendod  Walker's  dictionary  edited  by  Smart. 
A  provincial  dialect  was  a  hard  tiling  to  encounter, 
but  why  not  try  to  encounter  it  i-  As  an  instance 
of  mispronunciation  ho  spoke  of  the  cockney  ••  a  i  " 
or  "  i  for  the  sound  of  ••  a  "  in  fate,  remarking 
that  out  of  4,<XW,0UU  of  people  in  London  nothing 
like  half  a  milium  people  spoke  respectable  English. 
Passing  on  to  speak  of  the  intellectual  port  of  his 
subpjet,  l'rofossor  D'Orsey  said  no  man  could  rimd 
what  he  did  nut  understand.  He  advised  Unit  be- 
fore a  piece  was  read  a  five  miuuW  lecture  about 
it  should  bo  given  to  the  claast  that  the  Ixiys  and 
girls  might  understand  what  it  was  about.  Hum 
get  them  to  mark  with  their  pencils  the  words  on 
which  emphasis  should  be  placed,  to  put  a  little 
tick  like  an  apoatrophu  where  a  pause  ahould  be 
made,  and  a  vertical  stroke  whi  m  u  long  ]  at  use 
ahould  be  inserted.  Let  them  not  say  "  It  u  ai  a 
summer's  evening,  Old  Kasjur'n  work  was  done  " 
for  nobody  disputed  the  statement,  but  let  them 
put  a  short  quantity  mark  over  "was"  to  show 
that  the  emphasis  should  be  taken  fnjm  that  word. 
"  Do  you  walk  to  Bimuughani  to-morrow  at  four 
o'clock ': "  was  a  sentence.  I)u  you  walk  ?  Do  omm 
walk ':  Do  ynu  xratk  to  Bumiugham  ?  Do  you 
walk  to  IS ir mm;! ham  to-morrow  i  Do  you  wait  to 
Birmingham  to-uiortvir  ';  Do  you  walk  to  Birming- 
ham to-morrow  at  funr  o'clock  ?  A  different  mean- 
ing was  conveyed  each  time  according  to  the 
position  of  the  emphasis.  Them  should  never  tic  an 
emphasis  on  personal  pronouns  except  for  a  decided 
reason,  nor  on  substantive  or  auxiliary  verbs. 
In  "Our  Father  which  art  in  heaven,"  art  should 
he  spoken  lightly  and  not  with  emphasis,  for  in  a 
Christian  congregation  all  believed  that  ti'xl  was  in 
heaven.  In  the  creed,  again,  we  heard  it  said, 
"'The  thinl  day  he  warn:  naa.n  from  the  dead," 
whereas  the  emphasis  should  be  on  n.«.  At  Shef- 
field that  remark  was  dinputod,  but  the  Chairman 
of  the  meeting  undertook  to  answer  tho  objection. 
He  said  he  was  nut  walking  aud  saw  a  man  build- 
ing a  wall.  Later  the  same  day  he  passed  again, 
and  the  man  Wing  still  at  work' he  said,  "There, 
you  are,  building  the  wall  again."  "  No,"  said  he, 
"I'm  only  building  it  0011st."  To  take  another 
instance,  "  Let  there  be  light  and  there  was  light " 
should  be  road  "  theie  was  li'iAt,"  not  "there  Kits 
light."  Passing  on  to  speak  of  |«iUs»-*,  Professor 
D'Orsoy  remarked  some  people  stopped  no  more 
at  commas  than  a  steeple-chaser  did  at  a 
fence  or  ditch,  and  said  that  the  beautiful  Church 
Service  was  murdered  by  a  neglect  of  punctuation 
which  deserved  the  reprobation  of  every  bishop 
or  bishop's  chaplain.  Beside*  commas  there  were 
rhetorical  nausea  where  a  flight  check  should  be 
made — such  as  the  pause  between  the  nominative 
and  the  verb.  Inflexions  must  also  be  observed.  On 
the  Uiat  division  of  his  subject,  the  emotional.  Pro- 
fessor D'Orsey  said  he  would  not  pretend  to 
teach  his  bearers,  thev  must  have  heart  in 
what  thev  did.  Sheridan  Knowles  told  him 
"I  have,  'taught  you  all  that  I  know.  There 
is  one  rule  that  covers  it  all— he  in  earnest. 
One  flash  of  the  eye  — one  hearty  stroke  of  the 
arm  -is  worth  a  doiien  sentences.'' 


ELECTROLYSIS  WITH  CARBOS 


IN  purtnaoee  of  their  researches  on  Uie  electrolysis 
of  various  liquids  by  means  of  electrodes  of 
carbon  or  graphite,  Hignors  Bartoli  ami  I*apasogli 
have  electrolysed  solutions  of  hydrochloric  add. 
' '  s,  hydrobromk  acid,  liromide,  iodide  and 


of   potassium,    iodide  and   fluoride  of 
JL  sulphide  of  sodium  aud  of  ammonium, 
acid,  anumonide  of  potash,  boric  acid,  mi  I  lit  h- 
acid,  sulphates,  nitrates,  oxalates. 


chlorates,  nitric  acid."  chromic  acid,  sodium- las ul 
{■hide,  aud  pymgallie  acid.  Itcferriug  to  the 
original  for  an  account  of  this  extensive  series  of 
cxpertmenta,  wo  givo  here  the  general  results, 
which  the  authors  sum  up  as  follows  :— 

In  all  liquids,  in  which  the  electrolysis  docs  not 
develop  hydrogen  at  the  anode,  the  gas  carbon, 
wood  carbon,  or  graphite  used  as  positive  elec- 
trode   is   not   decomposed,    and    undergoes  no 

1  ,-n  eptinlc  ]■  >M  nl  weight. 

In  those  liquids,  on  the  other  hand,  m  which 
electrolyiqa  produces  free  oxygen  at  the  anode,  the 
gas  or  wood  carbon  ur  graphite  used  aa  positive 
electrode  wastes  a  way,  being  partly  decom  posed: 
i  are  produced  carbon,  anhydride  and  cor- 
relative quantity  of  which  depends 
of  the  current,  and  the  surtace  of 


the  positive  pole),  with  other  products  which  are 
different  aeconling  to  the  nature  of  the  carbon. 

'I'ho  graphite  employed  as  positive  de-ctroil*  in 
these  bquiuapn  "luces  no  colorationof  tlieelectrolyte, 
wheroas  gas  carbon  and  wood  carlion,  after  they 
liave  been  sun  tied  by  chlorine  at  a  high  temperature, 
produce  very  intense  dark  colour  in  water,  in  alkaline 
solutions,  and  in  those  of  some  ujJ-n,  and  of  sutue 
sdts  of  those  acid*. 

Gas  carbon  and  wood  enrhon.  use  I  as  positive 
electrodes  in  solutions  of  acids  or  of  neutral  salts, 
whose  electrolysis  develops  oxygen  at  the  anode, 
form  principally,  even  exclusively  (besides  CO  and 
CO,  gas)  a  dark,  Bolid  substance",  whidi  has  been 
called  uicllogen,  the  composition  of  which  is  repre- 
sented by  the  formula  Cu  H,  O,,  or  by  a  multiple  of 
the  same,  and  only  traces  of  beuio -carbonic  acids  : 
and  in  the  aolutionsof  phosphoric  i* id,  or  hydro- 
fluoric acid,  or  ontimonide  ot  potash,  a  substance 
similar  to  mcllogcn  in  propuilie*,  but  contiining 
phosphorus,  or  fluorine,  or  antinn  uj ,  according  to 
the  eloctrulyto  used. 

On  the  other  hand,  graphite,  used  as  positive 
electrode  in  the  same  liuuida,  produces,  besides  the 
gases  CO  and  CO,,  chiefly  graphitic  aei  J.  C„  H,  Ov. 
or  a  similar  coin|iouiid  ;  but  containing  phosphorus, 
fluorine,  or  antimony,  if  the  electrolyte  be  a  solution 
of  phosphuru:  acid,  hydrofluoric  acid,  or  antimonidc 
of  iiotash. 

Purtlier,  gas  carbon  or  wood  carbon,  as  well  as 
gTaphito,  used  as  positive  electrode!*,  give,  in 
alkaline  electrolytes,  mellitic  acid,  OjaByDnj : 
pyromullitic  acid,  Ci^lL.0. :  bydromolliric  acid. 
CuUuOu,  and  another  acid,  which  i.t  hydropyro- 
melhtic  acid,  or  at  least  has  the  same  [Kiri'vuta^e 
composition  u»  that  at  id. 

These  researches  arc  described  in  II  .Wr»  Cnattito. 


SCIENTIFIC  SOCIETIES. 


ROYAL  MICROSCOPICAL  SOCIETY. 

THE  first  mseting  of  the  i»«ob  of  this  r>*iety 
was  held  on  the  1 1th  ult..  at  King's  College', 
Strand,  the  President  (Prof.  P.  Martin  Duncan, 
F.B.S.),  in  the  chair. 

Mr.  Stewart  called  the  special  attention  of  the 
meeting  to  Dr.  Doual  Port's  diagrams  (in  coutin na- 
tion of  the  series),  which  were  not  only  executed 
with  mhnirahlc  effect,  but  were  also  exceedingly 
correct  and  of  great  use  fur  the  purposes  of  tho 
lecture-room. 

Mr.  Beck  exhibited  a  slide  of  HmrUliu  tuitmbnt 
prepared  by  Dr.  H.  Oibbas,  by  the  new  proom  hn 
had  devised.  The  question  of  this  llaeiilm  was 
creating  great  wtaruat  at  the  preaant  time;  anil 
although  proof  might  not  yet  have  been  given  that 
tubercular  disease  was  in  fact  produced  by  HamU»<, 
it  had  been  clearly  shown  in  cases  of  that  disease, 
they  were  preaant  in  large  numbers. 

Mr.  Beck  also  exhibited  and  described  a  new 
"  Litholngical  Mkroseope.'' 

Mr.  Stewart  thought  that  whilst  thrro  wero  many 
admirable  points  about  the  new  microscope,  it  oc- 
curred to  him  that,  in  use,  the  movement  of  tho 
[tolurisiug  prism  might  work  low  m  course  of  time 
through  being  on  a  hinge  joint :  he  suggested  that 
it  Would  po-ssbly  be  found  aa   improvement  to 


PROFESSOR  TAJLT  ON  THE  COMET. 

IN  nn  introductory  address  to  the  students  of 
Natural  Philosophy  at  the  Cnivemity  of  Kdin- 
burgh,  dchvered  hist'  week  by  Profe'^ior  Tait. 
with  the  object  of  illustrating  wiiat  natural 
pliilosophv  laid  done  in  the  past,  aud  wtiat  it  was 
capable  of  achieving  in  the  future,  he  drew  atten- 
tion to  the  aiqmarauie  of  the  comet  now  to  lie  seen 
in  the  heavens.  Of  what  materials,  he  asked,  w  as 
this  comet  compowal  ?  It  hail  been  nwcrtaittvcl, 
as  an  absolute  certainty,  tluit  iu  the  head  of  the 
comet  thu  metal  sodium  was  present.  They  also 
iouudiaurboiiandhydrogvn  pivseut,  andthenxutence 
of  these  gases  had  la-en  proved  by  the  prism.  The 
second  important  question  iu  rc/.ird  to  thi-v  Wnly 
was — Where  is  it  going,  and  in  there  any  chance  in 
the  future  of  its  coining  unpleasantly  near  iu>  .'  It 
required  only  six  or  eight  hour**  oliservation,  he 
said,  for  an  astronomer  to  calculate  in  what  path  it 
was  moving,  awl  the  rate  of  speed  at  which  it  was 
going  ;  and  to  be  aide  to  do  this  wan  the  outoumc 
of  centuries  of  study,  baaed  on  the  observations  of 
matter  and  its  properties.  It  liad  therefore  been 
calculated  that  the  present  comet  was  forty  or  fifty 
millions  of  miles  away,  and  that  its  tad  was  from 
ten  to  twenty  indlious  of  nuici  in  length.  How 
did  they  measure  this  distance  and  this  length  i 
llw  answer  was  that  those  details  were  founded 
upon  patient  observation  from  thu  time  of  the 
sejrbisst  astronomers,  whose  labours  gradually  led 
to  an  accumulation  of  facts,  fr»ru  which  liu-m  was 
found  out  the  general  form  of  the  paths  which  the 
comets  and  planets  described  round  the  sun.  After 
alluding  to  the  laws  laid  down  by  Ku|der,  and  the 
superseaskm  of  these  laws  bv  tliat  of  gravitatiou.  the 
Professor  said  it  waa  a  singular  mult  of  their  calcu- 
lations, as  based  upon  more  lie  urate  means  of 
observation,  that  the  comet  in  its  path  luui  cither 
grazed  the  sun's  surface,  or,  more  probably,  had 
passed  through  thu  upper  part  of  it,  without,  so 
faros  yet  appeared,  having  suffered  any  sensible 
alteration  of  its  course.  But  how  wan  it  |**tn:Me 
that  a  body  like  the  comet  could  pass  through  an 
apparently 'solid  body  like  the  sun  r  Philosophers 
had  come  to  bebeve  that  the  upper  port  of  tile'  nun, 
and  very  possibly  tho  whole  of  it,  contained  no 
liquid  or  solid  matter,  but  that  it  was  merely  a 
gaseous  body.  So  high  «•:•-  the  temperature  of 
the  sun  that  even  at  it*  centre,  where  iUf  pressure 
upon  its  eora|ionciil  ports  iuu-t  be  enormous,  it  was 
of  hot  gas  kept  together  by  u'.trac- 


Skates.  - Wlmt  rhonee  fher-  n  iy  bit  of  skating 
this  winter  we  do  not  know  :  but  as  there  was  none 
lust  year,  and  English  winters  seldom  repeat  them- 
selves, lovers  of  the  sport  will  do  well  to  he  ready. 
The  skates  advertised  by  Messrs.  Drullim  and 
Oliver  seem  well  worth  trying,  the  prices  -cither 
wood  or  steel— are  remarkable,  and  the  makers, 
confidence  in  their  goods  is  sufficiently  indicated  by 
their  offer  to  return  money  to  all  di»sati*licd  cus- 
tomers. 

It  is  stated  that  in  one  week  in  Septemlwr  last. 
Mr.  Edison  lodged  no  fewer  than  thirty  applications 
in  the  United  States  Ol'i  ... 


have  an  i 
the  stage. 

The  President  said  that  the  subject  which  Mr. 
Beck's  microscope  was  in te nihil  to  facilitate-— now 
known  as  Petrology  win  a  branch  of  geology 
which  was  of  extreme  interest  and  importance,  and 
which  had  made  gigantic  strides  in  recent  years,  so 
that  there  were  now  many  men  who  did  nothing 
else  but  examine  rock  suctions.  In  the  coarse  of 
these  olacrvutioiis,  the  constant  shifting  of  thn 
prisms  was  extremely  tedious,  and  some  remedy 
for  this  wan  indispcosabte.  The  iinportant  ques- 
tion was,  Which  of  the  various  methods  was  tho 
easiest '!  In  looking  at  the  instrument  as  it  stood, 
he  thought  that  tlw  necessary  movement  could  ho 
effected  more  easily  as  Mr.  Beck  had  constructed  it 
tlian  by  a  literal  movement  as  suggested  by  Mr. 
■Stewart.  This  branch  of  goologiaal  study  was,  ho 
thought,  a  most  desirable  one  fur  the  Fellows  to 
take  up.  It  involved  a  study  of  optics  aa  well 
as  of  geology.  He  knew  of  nothing  more  wonderful 
than  to  knock  oil  a  piece  of  trap-rock,  and,  having 
got  a  section  of  it  thin  enough  lor  the  rnupose,  to 
examine  it,  and  rctloct  that  you  were  looking,  as 
it  were,  into  the  In-art  of  a  nether  millstone,  and 
could  soe  the  crystals  of  which  it  waa  composed. 
There  was  an  idea  that  these  investigations  could 
be  done  better  elsewhere  than  in  this  country, 
where  they  first  originated:  hut  he  thought  tiuir. 
with  the  aid  of  Mr.  Beck's  improvements,  there 
would  bo  bo  difficulty  in  showing  that  we  wero 
able  to  develop  the  subject,  at  least  as  well  as  it 
could  bo  done  anywhere  else. 

Mr.  Crisp  exhibited  and  dcserilied  OuiMUach's 
College  Microscope ;  Boeker's  Air- Pump  Micro- 
scope :  tho  Bausch  and  Lomh  Optical  Company's 
Immersion  Illuminator,  Urn  latter,  not,  however, 
being  1*6-  N.A.  as  marked,  but  about  1"'2U  N. ;  also  a 
new  achromatic  sphcriial  jiockct  lens,  by tiundlach 
("Globe  lens"),  winch  cunsittcd  of  a  si  here  of 
'  m  on  outer  sphero  of  Bnit- 


:  r  pati  ut«  in  : 


Mr.  Beck  said  it  would  be  interesting  to  know 
how  these  lenses  were  constructed. 

Mr.  Ingpen  said  they  were  made  by  inclosing  a 
sphere  of  crown  -glasn  in  two  hemispla  ni  of  fluit- 
glaiai.  The  ranncrule  was,  u*  was  well-known,  one 
of  the  best  methods  of  obtaining  achromatism, 
eitcinhcirs  lenses,  which  were  itumsi'  on  this  pl.iti, 
were  not  entire  spheres,  but  were  rather  flatter. 


The  eyepieces,  which  were  ngurcd  in  a  late  I 

e  Journal,  shuwed  how  they  were  put  to- 


wer* figured  in  tliu 


of  the 

gether.    ISteinheil's  eyepiec.- 
KXOUIll  MKCfeUHIt,  recently  . 

Mr.  Ingpen  described  a  method  of 
attaching  objectives  to  the  nose-pieces  ofm 
scopes  which  had  been  devised  by  Mr.  K  M. 
bou.  the  idt«a  having  been  suggested  to  him  by  thu 
method  employed  by  the  French,  for  fixing  tho 
head-pieces  of  ordnance.  Three  equal  sesnncuti 
of  the  threads  of  the  screw,  both  of  the  oblectivo 
and  nose-picie,  were  cut  away,  eanhling  the  ob- 
jective to  lie  fitted  in  its  place  at  once  to  the  full 
depth  of  tho  screw,  one-eighth  of  a  turn  then 
sufficing  to  fix  it  firmly.  The  great  advantage  of 
the  plan  was  that  it  enabled  anyone  to  fix  an  ob- 
jective in  a  few  seconds,  whilst  it  did  not  in  any 
way  unfit  either  the  objective  or  tho  nose-piece  for 
beiiig  used  in  tho  ordinary  way.  Messrs.  Powell 
and  Lculaud  had  made  a  standard-gauge  which 
could  be  referred  to  if  desired. 

Dr.  Ondiuitje,  of  Ceylon,  waa  introduced  to  tho 
meeting  by  the  President.  He  exhibited  a  numl-er 
of  spewmcas  vt  Fchiuodcnns,  lii>rguuida\  Alg.~c, 
.v.c,  which  he  offered  to  the  Fellows  for  mount- 
in  ft, 

The  Preside  tit,  in  thanking  Dr.  Ondaatje  for  his 
commanication,  «iid  that  sou.e  of  the  objects  ux- 
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hibited  worn  of  great  interest.  The  small  specimen 
of  Return*  wa-s  very  curious,  as  it  seetued  to  Kim 
it  did  not  consist  of  the  original  carWiuitc  nf  lime 
of  the  creature,  >iut  looked  nnir  like  crystallised 
ijilcile,  as  if  it  had  1-een  concreted  in  some  way. 

Mr.  E.  W.  Burgess's  letter  read,  accom- 
panying sneeinieus  of  diatoms  from  the  Island  of 
Lewi*. 

Mr.  Crisp  <aid  it  would  W  in  tin-  recollection  of 
the  Fellows  that,  at  the  April  meeting  of  the 
Society,  a  note  by  Drs,  Loew  and  Bokoniv  was 
read,  an  In  the  chemical  difference  between  living 
and  dead  protoplasm,  and  that  some  remarks  were 
made  by  Mr.  Stewart  as  to  the  puwhility  of  mine  of 
the  effects  Wing  due  to  the  remains  of  the  citric  neid 
used  in  killing  the  protoplasm.  Or.  Ixmw  had 
sinnn  written  a  note  in  reply  to  the  criticisms,  which 
he  then  read  :  — 

"  I  loam  from  the  .(one  number  of  your  highly- 
ttoU^cmed  journal  that  the  discovery  of  11  chemical 
difference  Wtwoen  living  and  dead  protoplasm  by 
myself  and  Bokornv  lias  pven  rise  to  wmic  discus- 
sion in  the  Royal  Microscopical  Society. 

"Mr.  Stewart  has  expressed  some  doubts  in  re- 
gard to  our  statement,  Wlieviug  tiiat  Mime  residua! 
citric,  acid  (which  we  had  applied  in  on"  case  of 
killing  the  cell*)  might  have  born  the  cause  that  no 
silver  wan  reduced.  In  regard  to  this  I  liave  to  say 
that  the  arid  wan  removed  a*  well  as  possible  by 
continued  washing  with  distilled  water.  Wfore 
applying  the  silver  reagent.  Besides,  the  alknltne 
luiture  of  the  latter  would  liave  neutralised  any 
trace  of  the  and  h  ft .  The  reason  why,  after  kill- 
ing with  citric  arid,  no  more  silver  wa»  reduced  by 
the  eeUs,  was  certainly  a  chemical  cliauge  uf  the 
protoplasm  itself. 

"  Whoever  will  take  the  trouble  to  study  our 
publication,  '  Die  Chemisette  Krafti|uclle  im  leWn- 
den  l*rotopl .  i  i  i  '  (the  chemical  source  of  |»wer  in 
the  living  protoplasm),  will  find  tit  t r  every  precati- 
tiou  was  taken  in  n!l  our  labours  to  avoid  errors 
and  false  conc  lusions.  We  hare  killed  the  cells  in 
all  possible  ways  by  starvation,  by  desiccation, 
by  heuting  to  M"  C,  by  mechanical  action,  by  elec- 
trical sparks,  by  ether,  alrohol,  r-nrlsmic  arid, 
kenwrne,  sulphuretted  hvdrogen,  by  sugar,  tannin, 
by  acids,  alkriliu*,  ami  salts  ;  and  in  all  these  casns 
the  protoplasm  Imd  liecome  cliauged,  so  as  to  W  iu- 
ca  pubic  of  reducing  silver. 

'•  In  one  case,  however,  death  was  produced  by 
destruction  of  the  i-trncturc  and  organisation  «lu>" . 
the  chemiral  nature  lemaining  unchanged,  it  was 
by  the  action  of  certain  poisons,  especially  alkaloids. 

»nl»-d  these  eases  in  niimit--  detail  in 


We  have  di**»: 

our  publication  Lifi  must 
result  of  two  funrticins  : 


Is-  considered   as  tlie 

"(1)  Of  a  si»»cilir  chemical  motion-viz.,  the 
energy  of  the  aldeliydic  grou|M  m  the  molecule  of 
the  oclxrr  alb  imen, 

"  (2)  Of  the  oiganisation  of  the  protoplasm  — 
nr.,  the  specific  molecular  construction  from  mole- 
cules of  active  albumen.  If  mi<-  of  these  functions 
in  destroyed,  donth  is  the  result.  (See  pages  i'l  and 
77  of  our  jinMiiation). 

"  No  thuiking  mind  will  doubt  tint  the  vital  force 
is  a  mode  of  motion,  like  all  other  force*  of  nature. 
We  have  proved  la-yond  a  doubt  that  the  vital 
force  is  the  result  nf  a  specific  ehemienl  motion,  as 
minutely  captained  in  our  publication.  (See  pages 
I» — 25,  aud  Hrl). 

"  It  is  true  there  nrc  many  objects  which  ore  so 
sensitive,  that  they  die  too  quickly  to  give  the  silver 
reaction,  which  is  only  slowly  developed,  requiring 
many  hours :  we  have  described  such  cases,  too, 
(w«  pages  til)        of  our  publication). 

"  1  have  pioved,  furthermore,  that  the  qfMttig 
of  reduced  silver  rorrcsponds  with  my  theory  (see 
pages  91, -12}.  and  have  urrangcsl  now  lo  analyse 
the  produrt  formed  by  the  action  of  the  silver 
solution  U|h>ii  the  living  protoplasm  ;  a  jxpiduct 
that  is  unpo^ibhi  to  obtain  with  dead  protoplasm. 

"In  regard  ti  .Mr.  Stewart's  remarks  on 
'  silver  -  staining,'  it  is  most  essential  to  note 
that  the  silver -staining  process  is  bised  tiymi  ,'Ar 
action  of  U^h-  ;  many  orgiuiir  substances  will  re- 
ducc  silver,  if  in  ciuImI  trM  light.  Opr  pratr»», 
houterr,  jiw  oji  ii>  abmhtr  rlarkiiem  >  and  is 
quite  a  dill  ■n  ut  thing  from  the  'silvcr-stainiui; 


Renentt}  foine  volatile  aldehydes  luive  I,  en 
ri»l  in  plants  by  Mori  and  by  Ueiiike ; 
but  we  niiud  utterly  deny  that  our  observation  has 
anything  ti  do  with  such  an  aldehyde.  Our  objects 
were  entirely  tttt  Iroin  any  volatile  or  soluble 
aldehyde  ;  hence  our  reaction  shows  conclusively 
thf  awkyil-  ijimiju  fn  rnmttfwnt  jyirt*  uf  the MffSa 

ciife  of  >"  t       mUmme-t.  The  albumen,  passing  from 

the  active  into  the  passive  condition,  loses  the 
alJehydie  oi\mj»  by  displacement  of  the  atoms 
('atomiinileeerung';  and  the  iutense  chemical 
motion  lias  i.   =js|  hi  rewith  ot  once." 

Mr.  SU  wai !  lid  that  the  remarks  which  he  made 
on  tho  oeciviroi  n-terred  to  were  hardly  offered  a« 
a  matt/  r  of  criticism,  but  rather  as  a  matter  of 
inquiry.  It  wf*  clear  that  the  experimeuts  of  the 
nuthore  hail  \*  <  a  ronductesl  witli  siugular  procLsion, 
and  ho  was,  lery  r'l.id  that  his  observations  had  Is-eu 
the  means  of  h  inging  out  these  additional  par- 
He  mi^ht  also  say  that  the  original  piper 


of  Ore  Loi-w  and  Hokrirny  having  Ix-cn  «cnt  to  him, 
he  had  laid  it  liefore  I>r.  Beruays.  the  chemical 
lerturer  at  St.  Thomas's  Hospital,  who  had  been  so 
much  interested  in  the  subject  that  he  intended  to 
thoroughly  investigate  it.  and  no  doubt  they  would 
in  due  course  hear  the  results  of  his  experiments. 
Meanwhile,  as  a  prehminary,  he  had  received  from 
him  the  following  letter  :— 

• '  I  have  read  the  letter  of  I>rs.  Loew  and  Bokoroy, 
and  consider  as  proved  by  tliem  that  the  power  of 
producing  alkaline  silver  solutions  is  an  essential 

i>ro|s-rtv  of  many  forms  of  living  vegetable  jibisma. 
confider  that  a  completo  answer  is  furnished  to 
your  own  suggestion  alsmt  residual  citric  acid : 
that  must  tss  given  uii.  Tlie  experimeuts  of  Drs 
Lr» rw  and  Bokoniv  nave  been  made  with  a  care 
and  skill  deserving  "of  the  highest  praise. 

"Of  tlie  nature  of  animal  protoplasm  little  is 
known.  The  authors  of  '  I>ic  Chemische  Krnft- 
quelle  iin  Lebcudeu  Protoplasma  '  admit  as  much ; 
hut  they  ronsider  themselves  entitled  to  the  judg- 
ment that  the  reactions  ofaldchvdc  gmups  in  active 
albumen  are  capable  of  equal  application.  Tlie 
cases  of  chronic  silver-poiM-ining  do  not  seem  to 
roiiiirm  the  view,  as  we  should  certainly  expert  on 
the  uldchydie  theory  a  much  more  even  distribution 
of  metallic  silver.  And,  in  the  r-.««o  of  man,  nlen- 
liulie  Jifitations  would  liave  to  be  rigidly  excluded  in 
order  to  imim/  in  the  confirmation,  or  otherwise,  of 
111*'  aldehydie  the<>ry.  Whether  any,  iuh!  what, 
differences  exist  between  vegetal  and  animal  albu- 
mi  lis  we  rannot  exactly  say. 

"The  aldehvdic  theory  "is  the  most  interesting 
attempt  at  explaining  the' distinction  between  bring 
and  dead  protoplasm  that  has  ever  been  offcreif. 
But,  although  the  reactions  discovered  by  Dm. 
Locw  and  Bokoniv  are  similar,  in  the  one  aipret  if 
in/xros?  alkaline  iilrer  mtiituMt,  I  do  not  see  more 
in  their  most  interesting  statements  of  experiments 
und  views  than  to  confirm  most  snrcessfulty  the 
difference  between  living  aud  dead  plasma.  For 
myself.  I  say,  with  all  deference  to  these  dis- 
tiugtiishud  sneutists,  that  furtlicr  )>n>of  must  tie 
offend  of  the  view  these  gentlemen  hold,  before  I 
would  accept  the  aldehvdic  theory  as  more  than  an 
interesting  attempt  at  explanation." 

Mr.  Crisp  read  a  note  from  Mr.  C,  Stodder  as  to 
the  T<  lies  Jin.  objective  with  [tajs^riug  front,  ex- 
hibited at  the  June  meeting,  in  which  the  writer 
pointed  out  that  the  sjs-aker  at  tluit  meeting,  who 
staled  that  "similaiiy  taiicred"  objectives  had  been 
maile  as  early  as  lsj.S  t>y  Andrew  ltosp,  and  sitn-e 
by  others,  lead  not  understood  "the  peculiarity  or 
the  pu;-]T*o  of  the  construction  nf  the  objertivi; "ex- 
hibited. It  is  not  merely  an  objective  of  tlie 
usual  form  in  a  ta[*>ring  oriiiiical  brass  moimt,  but 
tlie  front  lens  is  itself  a  conn."  No  such  objective 
had  evi  r  lieeu  seen  in  America  previously  to  that 
first  made  by  Tolles  in  May.  1*7(1,  mid  them  is  no 
record  of  any  having  la-en  made  in  Kugland  or 
aiiytt h*'7e else.  "Tlie  original  design  was  to  cut 
awar  the  front  lens  or  lenses  of  an  obiei-rive  as 
closely  as  possible  to  the  oouc  of  light  admitteslfmm 
the  object,  so  as  to  permit  the  illumination  of  the 
omquc  ohjert  at  11m-  dighest  ]aisKible  inciilence  frc-m 
aUjve  outside  of  the  brass  of  the  mount,  i.e.,  with 
the  least  obliquity  to  the  general  surface  of  the 
opaque  object,  ami  with  no  injury  to  the  perform- 
ance of  the  objective  with  transmitted  light.  To 
protect  the  prop-ctuig  cone  of  glass  from  injury,  a 
ihiu  sheath  of  metal  was  sometimes  fitted  about  the 
cone  This  ra*e  was  also  made  to  protect  the  front 
surface,  which  also  was  sometimes  made  slightly 
concave  for  the  purpose.  ...  I  am  pttfectly 
well  aware  that  ]«i  in  ted -nose  objectives  have 
l»-.-!i  made  t-v  many  makers  in  Knghind.  That  is 
another  matter." 

Mr.  Iugpcu  Mid  lie  was  now  able  to  exhibit  the 
nloeciivo  be  rcferri-d  to  at  the  last  meeting  by 
Aoilrcw  Ross.  Its  ajs  rture  was  t'-ti',  and  the  front 
bus.  which  wa»  a  triplet  ,1.111.  in  diameter,  was 
r.ojeil  down  loan  angle  of  IW,  reducing  the  front 
to  J,  in.  surface.  G|iaque  objects  could  be  illumi- 
nated at  an  allele  of  110'  fpim  Uie  level  of  the  slide. 
The  primary  reason  for  coiling  this  particular  ob- 
jective wm  the  use  of  a  very  narrow  Liebcrkuhn. 
hut  objectives  were  also  coned  for  tlie  purpose  of 
getting  ri<l  of  "  stray  light,"  to  which  particular 
attention  w  as  afterwards  called  in  an  arti'-le  hy  Mr. 
Weuham  ou  angular  afiertuiv,  publishesl  in  1H74, 
after  whi-  h  inanv  lenses  were  conH  for  that  pur- 
pose. The  pmeti'ec  luid  since  Is-en  to  a  gnut  extent 
alKimloned,  in  eousequenec  of  Ute  reduction  of'avs  r- 
tuie  caustsl  by  it. 

Mr.  Berk  said  it  was  quite  preposterous  for  any- 
one to  suggest  that  thcie  was  any  novelty  whatever 
abmt  the  objective  referred  to  by  Mr.  Stabler. 
James  Smith,  who  was  a  very  skilful  worker  in 
gU*4,  used  to  pride  himself  uism  tlie  way  in  which 
l.e  was  in  the  habit  of  coning  down  ubje-ct-gl;ts.ses. 
He  used  to  tit  them  in  u  cell,  and  then  turned  them 
down  in  a  lathe  with  n  diamond,  so  that  the  front 
lens  had  no  cell  at  all.  A  small  brass  cap  waa 
fitted  over  it  to  prevent  any  danger  of  its  Wing 
ininred. 

Dr.  Kdmimds  said  that  the  Fellows  alwoys  cor- 
dially welcomctl  communications    from  fon-ign 
It  was  true  that  it  liad  Wen  demon- 


strated this  evening  tluit  the  idea  nf  coning  off  the 
front  h-ns  of  an  objective  had  ls-eu  tried  long  sinco 
by  Euglish  opticians,  and  therefore  that  the  plan 
communicated  by  Mr.  Stodder  was  not  new  :  but 
he  thought  Mr.  Tolh-s  was  evidently  entitled  to  the 
merit  of  an  independent  invention,  'lliese  discus- 
sions over  devices  tried  ami  lost  sight  of,  only  to  W 
reinvented  a  generation  later,  showed  tW  value  of 
the  figures  ami  technical  descriptions  of  apparatus 
which  had  l>een  published  in  tlie  Society's  Jonetial 
of  late  years.  He  asked  if  Mr.  Berk  or  Mr.  Ingpeu 
could  give  the  meeting  any  references  to  descrip- 
tions of  the  method. 

Mr.  Beck  said  it  was  recorded  in  the  catalogue  of 
tlw-ir  firm  ;  ami  if  any  other  evidence  was  needed,  it 
might  W  found  in  the  fact  that  a  large  uuml>er  of 
microsccqiists  wen-  in  possession  of  similar  objec- 
tives. Mr.  Beck  then  examined  the  Society's 
Cabinet,  and  produced  one  of    James  Smith's 


objectives,   made  before 
which  was  coned  off  ill  th 
small  cap  put  over  it. 
Mr.  J.   May  all,  jun.. 


1M7.  the  front  lens  of 
manner  described,  ami  a 

said  he  understood  Mr. 


Stodder's  claim  on  lichalf  of  Mr.  Tollca  to  W  that 
he  originatisl  the  plan  of  reducing  the  front  lens  or 
lenses  of  an  objec  tive,  as  near  as  possible  to  the  cone 
of  light  transmitted,  so  that  the  exjsieed  surface  of 
the  front  lens  was  th<-  exact  working  diameter  re- 
quired for  the  aperture  of  the  whole  combination. 
By  such  acute  isming  no  doubt  the  greatest  range 
was  provided  for  tlie  use  of  LieW-rkuhns,  tie.  He 
had  examined  many  low-power  objectives  with 
ta|K-riug  fronts,  but  tlie  great  majority  wen-  sisen  at 
u  glance  to  have  Wen  coned  with  no  other  purpose 
in  view  than  to  improve  their  appearance.  With 
regard  to  the  Ross  half-inch  objective  of  JO"  air- 
angle,  cxhibiti-d  by  Mr.  banco,  of  which  the  body 
id  the  fmut  lens  was  coued  to  an  angle  of  120',  it 
was  evidently  not  Andrew  Ross's  intention  to  cone 
the  frnnt  to  the-  uttermost,  or  he  would  have  cut  it 
down  to  an  angle  of  about  to"'  instead  of  120' :  40' 
in  the  body  of  the  crown  ■  glass  front  being  sufficient 
to  transmit  a  |>eucil  of  00'  from  nir.  Could  Mr.  Bec  k 
affirm  that  the  ohjertive  he  referred  to,  made  Wforo 
1st  7,  was  isomsl  in  front  so  as  to  allow  just  the  full 
aperture  to  W  utilised  ?  If  so.  he  (Mr.  Mayall) 
thought  Mr.  Stodder'*  case  must  fall  to  the  ground. 

Mr.  Beck  said  that  the  one  he  Wld  in  his  hand 
was  done  with  the  precise  object  of  getting  the  front 
reduced  to  the  smallest  cone  possible. 

Dr.  Dippel's  note  "On  Correction  Adjust- 
ment for  Homogeneous  Irntneraiou  Objectives,"  wus 
read  by  Mr.  Crisp.  The  following  i*  a  summary  of 
the  note :  — 

Dr.  Dip|»  l  insisted  that  to  use  a  correction-collar 
with  homogeneous-immersion  objective*  was  to 
abandon  one  of  the  most  important  practiml 
advantages  w  hic  h  the  homogeneous  -  imniersiou 
principle  had  hnmght  to  hUtologists.  He  showed 
that  the  suggestions  which  had  Ws-n  made  of  the; 
necessity  for  correcting  the  variations  of  tempera- 
ture anil  the  difference  of  accommodation  in  the 
eve*  of  different  observers,  were  entirely  imaginary-, 
and  that  while  there  was  no  iu>upeiablo  difficulty 
in  the  construction  of  objectives  with  n.rrection- 
rollars.  yet  that  nothing  was  gained  thereby  except 
i*-rhap*  in  the  exhibition  of  test-object*.  For 
hLstologUts  the  eonvctioii-rollar  could  only  bo 
rcgardrd  as  u  snare  with  such  objectives. 

Mr.  Beck  said  that  tlie  paper  soemi-d  toliim  to  W 
an  nrsdngy  for  Wing  rontcut  with  inferior  definition 
rather  than  taking  the  trouble  to  get  the  best  that 
was  to  W-  obtained.  He  underslocsl  tlie  course  of 
argument  to  W  that  there  was  so  much  trouble  iii 
making  the  adjustment  that  it  was  Wttcr  to  do 
without  it.  He  ventured  to  say  that  there  was  not 
anyone  who  hud  got  over  the  trouble  who  would  for 
u  moment  put  up  with  what  was  inferior,  if  he  had 
it  in  his  power  to  get  what  was  tW  better.  Ho 
should  like  to  hear  some  observations  on  thissubject 
from  Mr.  Mayall.  jun. 

Mr.  Crisp  said  that  the  author  of  the  miper  did 
not  put  the  matter  on  the  ground  of  trouble  at  all. 
What  he  iuimI  was  tluit  the  advantages  to  Wdrrived 
from  the  adjustment-collar  were  so  infinitesimal  in 
the  case  of  unknown  objects,  that  they  did  not  com- 
pensate for  the  disadvantage. 

Mr.  Ingpcn  thought  that  even  amongst  those  who 
w  ere  thoroughly  familiar  with  the  use  of  Uw-  highest 
nower*.  very  few  would  W  found  rajuit-le  of  adjust- 
ing an  objective  to  the  same  degree  of  accuracy  a* 
the  optician,  and  therefore  liny  one  who  had  a 
valuable  objective  should  W  very  careful  not  to 
disturb  its  c  orrection.  It  was  ulso,  he  Wlievcd,  a 
matter  of  exiierienco  that  with  the  | -articular  claw 
of  object*  referred  to  hy  Dr.  Dippel,  no  two  histo- 
logical olr— rvers  would  agree  as  to  the  W»t  correc- 
tion. I'mf.  AhW  had  met  tluit  difficulty  by  pro- 
posing a  s|s-cial  test -object  for  the  purpose,  ond  aa 
the  description  of  tliis  method  would,  he  under- 
stood, shortly  api-rsir  iu  the  journal,  he  nccsl  not 
enter  furtlier  into  that  part  of  the  subjec  t,  except 
to  sav  that  thn  Professor's  test-plate  was  not  like 
the  /Wirnt  scale  or  .tuyiiltittiM,  but  showed  Is-youd 
question  wluit  tlie  Wst  correction  was,  and  made  it 
]>ossible  for  a  ]H-r»oji  to  |ns*  a  nu.iiWr  of  object* 
under  the  objective,  and  at  once  detxnuine  the  best 
con  fiction  for  each. 
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Mr.  J.  Mayall,  jun.,  >a'd  hi;  concurreel  iu  much 
tliat  Mr  Ifc-ck  hud  -aid.  especially  iu  his  advocacy 
"I  all  tint  tended  towunis  trie  perfection  of  objec- 
tive*. As  regardful  the  application  of  the  correo- 
tiou-»d|ustment  to  homog«ticoiia-i]utiirrM<Hi' objec- 
tives, lie  was  e<hlig.sl  to  express  his  ilisagreciucnt 
with  Dr.  Dipped.  The  facts  on  which  hi*  own 
judgment  on  thin  question  was  based  were  briefly 
these "  When  Zeiss'*  homogeneous  •  immersion* 
were  Unit  sent  to  England  he  immediately  observed 
th.it  certain  dry  object*,  »nrh  as  /W«ri»,  were  verv 
indifferently  defined  by  the  new  lenses,  precisely  us 
he  had  previously  found  with  water-immersioiis  in 
fixed  si'ttings.  Th'*;e  objects  wen'  always  such  us 
■  lid  not  adhere  very  closely  to  the  cover-glass. 
Knowing  from  experience  that  the  correction- 
uijusttnent  bad.  in  many  cases,  met  tho  difficulty 
with  water-immersions,  ho  took  an  early  oppor- 
tunity of  pressing  upon  Messrs.  Powell  and  Lenfand 
III  apply  the  adjustment  to  the  homogeneous- im. 
as.  Tlie  result  fully  answered  his  cxpecta- 
There  could  lie  no  doubt,  whatever,  that 
correction. adjustment  increased  the  range  of 
"J'*ious  w  itliin  w  hidi  the  homogeneous- imnier- 
would  giv"  tine  definition.  He  might 
state,  as  a  matter  of  repeated  personal  ex- 
perience, that  in  testing  a  number  of  homogeneous 
muiiersiatis -  - fixed  sittings  ivr»«»  adjustment 
settings— whilst  then-  wen-  undoubtedly  many  pre- 
paration* which  were  defined  equally  well  by  both 
systems,  tliere  were  ulso  many  upon  which  no 
superficial  structure  could  be  ilUr-crncd  with  the 
.objectives  iu  fixes)  settings,  but  which  yielded  well. 
•  Wined  images  when  viewed  with  objeetives  having 
the  correction-adjustment.  Tlie  difference*  in 
the  lenses  might  not  lie  so  markoil  as  those  seen  iu 
comparing  dry  lenses  with  and  without  adjust- 
ment :  but  still  Ihey  were  unmistakable,  anil  un- 
|ui-stoouably  in  favour  of  the  adjustment.  In  the 
best  hnmogcin-ous- immersion  objective*  he  had 
•vi  miiwl.  the  correct  ion*  were  so  sensitive  that 
•UftVrrnt  thicknesses  of  cove  r-gla*«  had  to  be  com- 
pensated fur  by  the  adjustment:  whilst  different 
*pecimeiia  of  oil  of  cedar-wood  so  completely 
literal  the  character  of  the  image,  that  union  the 
correctiou-iidjiistmt  nt  were  brought  into  use  Die 
■dijoctivc  might  be  i.oudcituicd  a*  dcfis-tive.  Even 
with  the  correction. adjustment,  a  marked  variation 
from  the  normal  immersion. Kuid  could  not  lie  com- 
pensate for.  The  objectives  ho  here  referred  to  wen' 
tlew  having  uumi  iiijil  ajwrturo  from  l"2to  Vi~. 
He  could  not  agree  with  Sir.  Iugpcu  tluit  it  was  best 
lor  the  amateur  to  let  the  opticians  choose  fur  him 
the  best  average  adjustment,  and  there  fix  the  leus- 
uiouutiiig.  He  considered  the  amateur  should  make 
himself  dulled  in  the  use.  of  the  adjustment.  Asto 
•lie  difficulty  of  tiL  ling  two  iN'rsita  who  would 
igree  on  the  best  p  int  of  adjustment  iu  attempt* 
lug  to  interpret  an  ituogi  nt  an  historugii.il  pu- 
paratuin,  he  thought  the  solution  of  tlie  difficulty 
mold  be.it  found  bv  insuring  greater  skill  in 
making  the  preparation."  Whin  the  S»n/I«.h4,«. 
hat  was  first  observed,  it  was  oidy  after  great 
pctscverauee  that  .mything  could  be  interpreted 
l  mm  the  confused  mass  of  image* :  but  the 
m/nnent  better  methods  of  treating  tho  prepara- 
tions were  found,  the  difficulties  vuuudicd,  and  what 
had  formerly  n -quired  hours  of  patient  investiga- 
'ion  t  ■  glunjise  was  now  exposed  to  the  eye  at  a 
•lance.  It  would  be  interesting  to  the  Society  to 
Uarn  tint  Prof.  Abbe  himself  had  so  far  wavered 
fmm  his  farmer  opinion  against  the  application  of 
tiie  (sirTeetion-ailjaitment  to  homogeneous  imtiier- 
•tons  that  he  now  .o.-reed  with  Mr.  Zeis*  that  those 
-hjective*  should  be  supplied  either  with  or  w  ithout 
adjustment :  ae-conliugly,  in  futim*,  Mr.  Zeiss 
would  supply  bo'h  kinds.  He  gave  lliis  on  the 
authority  of  T>r.  Zeis*.  Prof.  Abbe  must  therefore 
be  regarded  a<  partially,  at  least,  opposed  to  l>r. 
Dipped'*  view..  H.'  might  add  that  among  the 
wptieiati*  who  wen?  in  favour  of  mounting  hoiuo- 
jmeous-iinmersious  with  cornM:tioii-iiil-u*tmctit, 
were  Powell  nnd  L'-nuim!,  Uov,  Tollcs,  Spencer, 
aid  Dr.  Schroder. 

Mr.  Crisp  said  that  Dr.  Dippcl  did  not  dispute 
•hat  a  anroewhat  higher  degree  of  accuracy  might 
hi  obtained  with  the  correction-collar,  but  it  was 
■nly  with  known  •  hjcefs,  such  us  the  AbU' test- 
plate,  and  with  the  closest  examination.  With 
unknown  object*,  however,  it  was  utterly  impos- 
■qIiIi-  to  determine  the  jm«ition  of  ts-st  corns  t ion, 
ind  the  correction-collar  had,  therefore,  iu  thnsu 
use*,  no  advantage  to  compensate  for  it*  dis- 
advantages, and  she. Id  not  Is;  lined  by  hislologists 
at  any  rate. 

Mr.  Crouch  said  licit  in  making  the  rough  nd- 
justments  for  students'  iuiem.-«'oj«'»,  they  had  to 
l«^»r  in  mind  tho  piirjKiscs  for  which  they  were 
likely  to  !»•  used.  In  ordinary  cases  they  would 
trave'  to  provide  foi  histological  sectiono,  and  this 
m  not  on  ensv  mutter,  Isang  quite  unlike  the  <;ise 
l  i  P.hIh  .  '  f  -lb  .  «  1c  li  tl.iy  coui-l  adji.-t  pi  |«  l  I  v, 
liccau.se  they  had  a  surface  to  focus  upou.  He 
found  the  l»':it  average  n-sults  were  nbfainisl  from 
an  objective  wheu  it  was  adjustol  for  an  average 
thicknesa  of  cover-glass.  He  had  known  cases  in 
which  objectives  with  correction-collars  had  Iieeu 
eoodemnesi  and  retuniedtohirn,  Vs-nuse  it  was  said 
that  good  definition  could  not  1/e  r,t,  the  same  ub. 


jeetive  being  pronounced  satisfactory  after  being 
re-mounted  in  a  fixed  setting. 

Dr.  Edmund*  thought  that  adequate  weight  had 
not  been  given  to  the  difficulty  of  ascertaining  what 
was  the  true  image  of  a  complex  histological  auction 
when  viewed  under  a  high-jiower  objective.  Tlie 
real  question  wu*  whether  that  image  could  lie  most 
certainly  fixed  uism  bv  means  of  a  lens  furnished 
with  a  correction-collar,  necessitating  its  adjust- 
ment for  each  object.  MicTo*coi«i*ts  who  devoted 
themselves  to  the  resolution  of  Awphipff^y'j  ptUn- 
ruln,  or  of  Xobert's  lines,  often  knew  nothing  of  the 
difficulty  of  interpreting  the  structure  of  muscular 
fibre  and  other  more  complex  histological  objects. 
The  Mum  scale,  though  used  as  a  test  object  for 
histological  lenses  by  tlteir  makers,  yet  was  un 
object  whose  structure  had  never  yet  been  inter- 
preted in  any  way  which  commanded  general 
assent.  Take,  again,  ttrurmigma  formmum  in 
balsam,  which  presented  different  appearances  with 
every  touch  of  the  correction-collar  and  with  every 
variation  in  focal  distance,  so  that  it  could  not  be 
interpreted  with  certainty  :  wen-  a  skilled  micro. 
seo.ri.st  now  to  see  thU  object  for  the  first  time,  a 
correction-collar  iipon  his  homogeneous  lens  would 
only  add  U>  his  difficulties  in  filing  upou  what  was 
its  tine  image.  With  a  water-lens  and  varying 
thicknens  of  rover-glass,  tin-  rase  was  different,  and 
the  correction -collar  was  indispensable.  While, 
therefore,  the  correction-collar  might  be  theoreti- 
cally an  advantage,  he  thought  that  in  practice  it 
would  be  a  disadvantage  ;  and  that,  instead  of  at- 
tempting to  correct  the  objective,  we  should  correct 
the  object  bv  mounting  it  always  under  cor  ,: 
defined  as  those  of  homogeneous  immersion 


o* 


Mr.  liuimumi-ns  called  attention  to  a  slide 
luU'lled  "  Podicellariic  in  situ,  attached  to  tho  spine 
of  Echtnu*  yrnetlt*,"  and  sold,  as  illustrating  a  dis- 
covery Uiat  is'ib'rellariic  are  attached  to  the  spir.cj 
of  Echini.  He  would  bn  glad  to  know  whether  tlie 
pisliit'lhirin'  in  question  were  naturally  attached  to 
the  ppine,  or  whether  an  iniimsjtion  had  been 
practised, 

Mr.  Stewart  said  that  in  this  specimen  the  /Wi- 
ir/lnriw  were  undoubtedly  adherent ;  hut  they  could 
not  have  been  »o  during  the  life  of  the  animal. 

Tlie  meeting  was  then  adjourned  to  Nov.  bth. 


PRACTICAL  RECIPES. 

Sheepskin  Mats.— Wash  while  fresh  in  strong 
soajsruils,  first  picking  from  the  wool  all  tho  dirt 
that  will  come  out.  A  little  paraffin,  a  tablespoon- 
ful  to  three  gallons  of  water,  will  aid  in  removing 
the  impurities.  Continue  to  wash  the  skin  in  fresh 
suds  till  it  is  white  and  cleau.    Then  dissolve  a 

half  ;••  I  each  of  salt  and  alum  iu  three  |iiuU  of 

boiling  water,  put  into  it  water  enough  to  cover 
tho  skin,  which  should  soak  in  the  solution  twelve 
hours,  and  then  Is-  hung  on  a  line  to  drain.  When 
nearly  dry  nail  it.  wool  siile  in.  on  a  board,  or  the 
side  of  a  ham,  to  dry.  Hub  into  the  skin  an  ounce 
each  of  pulverised  alum  and  salrjietre.  and  if  the 
skin  is  largo  double  the  quantity.  Hub  for  on 
hour  or  two.  Fold  tlie  skin  sides  together,  and 
hang  the  skin  away  fur  three  days,  rubbing  it  every 
•lay  or  till  perfectly  dry.  Then  "with  n  blunt  knife 
clear  the  skin  of  impurities,  rub  it  with  pumice  or 
rottenstone,  trim  it  into  shape,  and  von  have  a  door 
mat  that  will  last  a  lifetime.  If  it  is  to  be  lived, 
have  a  shallow  vessel  as  large1  as  the  skin  in  which 
to  prepare  the  dye,  so  tliat  the  skin  am  lie  laid 
wool-side  dow  n  smoothly  into  the  vesse  l  that  all 
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PINIONS'  still  differ  as  to  tho  groat  comet, 
and  Mr.  Neison  is  now  creditisl  with  tho 
dictum   that   it   cannot  lie  identical  with  the 
comets  of  1843  and   lssu.    According  to  Mr. 
Hind,  iu  ration  at  ish.  U.M.T.  wflTbe— 
U.A.  X.I'.D. 
h.  ni.  ,  . 

Nov.  6     9  4.V8  111  4. 

Nov.  10     9  i*-3  113  9 

Elements  of  Barnard**  Cornet  ;iSS2c;  have  been 
calculated  by  Mr.  Hind,  w  ho  gives  the  perihelion 
passage  as  Nov.  IS,  when  i:  will  be  near  Eta  in 
the  constellation  Mtisca. 

We  have  received  the  sin-et  containing  thn 
epheincridca  of  JIM.  Schulhof  and  Bosscrt  for 
assisting  in  finding  IW*  comet  of  1812.  'nu  n- 
tun'  to  predict  the  next  perihelion  MiMge  for 
Sept.  3  05,  1884,  Paris  M.T. 

Jlr.  J.  A.  Wcstwuud  Oliver  has  issued  his 
pamphlet  on  "The  Doomed  Comet,"  in  which  hu 
says  that  fmm  what  we  know-  of  the  nntiire  of 
eom.  ts,  Ac.,  we  may  infer  that  tho  "approach- 
ing celestial  catastrophe "  will  lsj  followed  by- 
nothing  more  than  abnormal  magnetic  disturb- 
ances, displays  of  the  aurora,  or  possibly,  by 
at  all".  In  a  postscript  he  express's  the 
it  the  comet' s  destruction  will  help  to 
product,  "  good  season*"  in  the  British  Isles  and 
\\  t-stem  Eurojic. 

A  private  exhibition  of  Mr.  J.  K.  H.  (.onion's 
new  dynamo  was  given  last  week  at  tho  works  of 
tho  Telegraph  Construction  and  Maint.  nam  <• 
Company,  (ireenwich.  The  machine  is  ul  the 
alternating  enrrent  ty]"-,  and  is  the  largest  in 
existence.  The  total  weight  is  about  lt»  tons, 
the  revolving  nuigTiet-whts  1  weighing  7  tons, 
'lie'  machine  is  believed  to  lie  capnl,;,'  ,,f  supply- 
ing no  fewer  than  7,000  JO-candle  Swan  lamps. 
The  coils  can  1*'  joined  up  in  almost  any  ilc-in  il 
manner;  the  E.M.I-',  is  ulsmt  00  volt*,  and  the 
resistance,  when  tie-  fixed  coils  are  i  oiincctcd  in 
<|wintity,  only  '0004701^1. 

A  tricycle,  fitted  with  AyltM  and  Pern's 
electro-motor,  was  recently  ridden  through  the 
( 'ity  by  Prof.  Ayrton.  The  current  was  supiilicd 
by  1'Viure  Accumulators,  and  was  iis.  il  to  light 
two  small  Sw;ui  lamjis  us  well  as  to  propel  tho 
'The  additional  dead  weight  was  about 

eleitric 


parts  may  bo  equally  immersed  iu  the  dye.  Thi* 
should  not  Ik  mon;  than  an  inch  deep,  otherwise  the 
skin  might  be  injurrd  by  the  hot  dye.  After 
colouring  again  stretch  the  skin  to  dry,  and  then 
comb  w  ith  a  wool  or  cs>ttou-eard. 

Cheap  Paint.  Prefewor  Knapp,  of  the  Iowa 
Agricultural  College,  recommend*  m  the  AVir  JViri 
Tnlmw,  a  paint  composed  of  three  (arts  crude 
jietroleum  and  one  part  linscod  oil.  with  mineral 
paint  for  body.  Five  buildings  and  considerable 
fence  ujsin  the  Iowa  Agricultural  College  Farm 
have  been  paiuted  with  this  preparation.  Upon 
some  of  them  it  has  been  one  year,  and  thus  far 
it  lias  upjieured  to  be  fully  equal  to  more  exjiensive 
paints,  in  body,  iu  durability  and  in  retention  of 
colour.  It  is  specially  adapted  to  cheap  outbuild- 
iugs,  covered  with  rough  boards.  If  twentv-tivc 
pounds  of  white  Irad  Is-  added  to  each  hundred 
pounds  of  mineral  paint,  the  mixture  answers  a 
very  excellent  nuqsise  for  tenement  house*.  Many 
experienced  painters  have  examined  the  buildings 
covered  with  this  paint,  and  affirms!  that  it  made 
a  better  roi  eriug  than  pure  lead  and  oil.  This  i. 
doubtless  an  cxtrcmo  view.  It  may,  1 
fairly  be  considered  as  a  reliable  juiiut  for 
t.on  of  the  " 


>r  protec- 
budilings. 


Lisjt:  slaked  with  a  solution  of  salt  in  water,  and 
then  properly  thinned  with  skim  milk  from  w  Inch  all 
the  en-am  luis  bevu  takeu,  maki-s  a  pi  nuiueitt  white- 
wash for  outdoi.r  work,  and,  it  is  said,  renders  the 
wood  iiicombustible.  It  is  an  excel],  lit  wash  for 
preserving  wood  and  for  all  f  irm  purposes. 


of  signalling  by  means  of  dImM 
s  triisl  rivcutlv  in  Paris  by  MJI 


mai 
Ucwt. 

A  i 

balloons,  was  triisl  recently  i 
Mangin  and  Ikiudot.  The  liallsAin,  made  nf 
paper  rendered  translucent,  was  about  Sft.  in 
diani.  ti  r,  and  was  tilled  with  pure  hydrogen.  A 
Swan  L'lmp  was  litte-d  inside,  and  a  light  ropo 
carrying  two  i  upper  wires  w its  attached.  When 
the  cireuit  was  eompletisl,  the  whole  liolhwo 
aplKsinsl  to  be  a  glolw  of  tire,  lly  switching  thu 
cui-ront  oil'  and  on  the  JInrse  code  ran  be  spelled 
out,  and  thus,  captive  balloons  of  this  kind  can 
be  used  for  signalling  purposes. 

Dennett's  tin-pot  cell  has  been  nsod  as  a 
secondary  battcrv  by  Mr.  T.  Karrington.  Hu 
uses  rusty  iron  in  preference  to  clean  borings, 
and  earlKinate  of  sodii  instead  of  caustic  soda. 

The  New  York  Steam-Heating  Company  will 
soon  complete  their  first  station.  It  contains 
sixty-four  boilers  nf  2*i0  horse-power  each,  and 
the"  steam  is  conveyed  in  loin,  wruught- 
iron  mains,  with  Tin .  ret  anus  for  th«  water. 
Eight  of  the  boilers  have  been  nt  work 
some  time  supplying  steam  to  customers; 
but  when  the  arrangements  of  the  company  arc 
completed  there  w  ill  be  G 10  boilers,  developing 
about  100.000  home- power,  for  there  are  alto- 
gether ten  stations. 

An  organ,  which  is  to  have  120  speaking  stops, 
is  faecording  to  the  Iripz'njrr  '/s\Imh<))  K  ing  built 
by  Walter  and  Co.,  iu  I.udwigsburg,  near  Stutt- 
g-"iril,  for  tin;  cathedral  at  lliga.  As  it  is  to  have 
all  the  most  modern  improvements,  it  will  be  tho 
most  elalKiratelv -designed  instrument  there  is. 
it  will  lie  M  constructed  that  it  ran  be  played 
from  an  up]»er  gallery  or  from  below.  The  w  hole 
upper  portion  is  to  Is*  blown  by  gas  motors,  and 
the  low  er]unt  by  band.  Thus  two  people  will  bo 
able  to  play  at  the  same  time,  one  playing  tho 
solo,  whilst  tho  other  plays  the  tutti.  It  will, 
according  to  the  ulxivo- named  journal,  be  tho 
largest  organ  in  the  world,  and  ta  to  cost  1)0,000 
marks  say  41,500).  The  great  organ  in  New 
York  ha*  116  ■ 
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It  has  been  aruiouncod  that  Brazil  will  have 
four  stations  fur  observation  of  I  ho  Transit  of 
Verm* —viz.,  St.  Thomas  (under  Capt.  do  .lefie), 
Magellan  (under  M.  Cruls),  IVmuinbuoo  (under 
St.  I.-iiTailiel,  and  Hio  eie  Janeiro  funde-r  Captain 
Jacques*).  The  four  embrace  an  are  (if  The 
Magellan  mission,  in  order  the  better  to  fix  the 
loniritude  of  the  station,  will  have  recourse  | in 
addition  U)  lunar  culminations)  to  a  chronometer 
chain  connecting  with  Montevideo,  and  obtained 
by  moans  of  fifteen  rbroiiemeti  rs.  A  Govern- 
ment corvette  will  be  provided  for  secure  trun*- 
jKirt  of  the  Litter.  Each  station  will  have  a  Gin. 
equatorial,  a  4  Jin.  astronomical  telescope,  a 
meridian  tel<i!C«j»!  with  collimator,  an  excellent 
compensated  pendulum  and  four  chronometers, 
an  electric  chronograph  and  accessories,  and  a 
collection  of  meteorological  instruments.  The 
llritish  observer*  for  Barbudeios  and  Bermuda 
an;  now  en  route,  and  judging  by  the  number  of 
jMirties  sent  out,  some  definite  result  ought  to 

According  fo  V  Elertritite.  the  great  misfor- 
tune of  the  Munich  Exhibition  is,  that  it  lacks 
the  animation  of  a  crowd.  It  resembles  Bavaria 
itself,  which  is  of  vast  extent,  but  ha*  not  a 
greater  population  than  Belgium,  though  its  sur- 
face  is  three  times  as  groat.  Tho  population  of 
Munich  i«  scarcely  half  that  of  Brussels,  and  is 
nhutit  equal  to  that  of  Bordeaux.  Further, 
Bavaria  is  neither  wholly  Prussian,  nor  wholly 
independent.  It  has  a  king,  but  ho  is  subject  to 
iin  emperor.  Berlin  will  never  take  Munich  «t« 
uritajc ;  Vienna  tends  too  much  to  regard  Munich 
with  pity.  It  is  only  France  that,  notwith- 
standing the  disasters  of  the  terrible  year,  tan 

sympathise   with    Bavaria  "But.   from  the 

scientific  (mint  of  view,  there  aro  neither  great 
nor  small  nations,'"  Ac. 

Tile  following  experiment  in  the  wav  of  phv*ic* 
without  up]  iratus  is  given  b]  IMMHM  -,t 
La  Saturt.  A  clay  pipe  is  bad  over  the  top  of  a 
large  wine-glass,  and  a  person  is  required  to 
bring  it  down  to  the  table,  without  touching 
cither  pipe  or  glass,  without  agitating  the  air  or 
moving  tho  table.  The  solution  of  the  problem 
consists  in  taking  up  another  like  glass,  rubbing 
it  vigorously  on  your  sleeve,  then  bringing  it 
neur  Uie  pipe  stem,  which  is  thereupon  strongly 
attracted,  so  that  the  pipe  falls.  This  experi- 
ment is  a  pretty  variation  of  the  electric  i»ndu- 
luni,  and  shows  that  pipe-clay,  a  verv  bud  con- 
da,  tor  of  electricit  v,  yields  readily  to  the  attrac- 
tion of  an  electrified  body. 

Tho  question  has  ton  a  good  deal  debated  in 
certain  circles,  when  and  in  what  way  movements 
occur  in  the  hoof  of  tho  honse.  With  the  mea- 
suring apparatus  available,  the  existence  of  a 
movement  of  widening  of  the  hoof  coidd  be 
demonstrated;  but  it  was  not  [lOjmble  to  fix  the 
moment  at  which  the  widening  occurred  ;  whether 
at  the  moment  of  heaviest  weighting  of  the  hoof 
(old  view),  or  in  release  from  the  weight  (new  view). 
Professor  Bayer  hits  recently  attacked  the  subject 
with  the  aid  of  electricity  at  the  Veterinary  In- 
stitute in  Vienna.  He  iixod  to  the  b»j  (as  the 
Ienest  movable  part  of  the  hoof),  near  the  wall,  a 
metallic  bow  which  extended  Iwck  towards  the 
quarters,  and  would  be  lengthened  or  shortened 
according  to  the  size  of  the  hoof,  At  its  end  this 
low  curried  an  adjustable  stvle  of  jdatinum 
directed  towards  a  small  flexible  metallic  plate, 
fixed  on  the  edge  of  tho  wall ;  or  better,  towards 
tinfoil  covering  the  whole  wall.  The  bow  and 
the  metallic  plato  or  tinfoil  were  connected  with 
a  battcrv  und  a  bell-signal  actuated  by  the-  cur- 
rent. Thus  even  quite  small  movements  of  par- 
ticular {utrts  of  the  hoof  wall  were  indicated  by 
tlie  Ml.  and  the  moment  di  termined  at  which 
they  took  place.  Professor  Bayer's  observations 
confirm  the  old  vii  w  above  referred  to. 

The  disasters  to  Gorman  sea-going  vessels 
the  vcar  1SBI  amounted  to  On  these  ships 

were  1,502  sailors  and  31  passengers;  »U  of  the 
former  and  11  of  tho  latter  lost  their  lives.  Of 
the  ships  referred  to,  121  wen-  stranded.  6  cap- 
sized, V>  sunk,  4  burnt,  39  went  down  in  conse- 
c[Uiaice  of  overloading,  and  3  of  collision  ;  and  1 7 
were  never  heard  of.  The  greatest  number  of 
disasters  w  as  in  the  North  Sea  and  on  its  i^juxbs, 
where  1 19  ships  were  b>st ;  4o  ships  were  lost  in 
the  Baltic,  :«>  in  the  Atlantir,  8  in  the  English 
Channel,  7  in  the  l'aiific,  3  in  the  India 
4  between  Great  Britain  and  Ireland,  '1 
East  India  Islands,  and  I!  on  thecoast  of  Norway. 
With  regard  to  4  ships  the  plate  of  disaster  "is 
no*,  given. 


The  introduction  of  plants.  Ac.,  into  France,  is 
now  no  longer  prohibited.  Plants,  shrubs,  and 
various  productions  for  nurseries,  gardens,  hot- 
houses, und  orangeries,  ice.,  may  be  sent  into  the 
country  by  post.  The  packet*  must  be  accompanied 
not  only  by  tlie  usual  customs  dec  larations  as  to 
Contents,  but  a  declaration  of  the  sender,  and  a  cer- 
tificate from  the  police  authorities. 

On  the  8th  of  October  a  German -Italian  rail- 
way conference  met  at  Home  ;  it  consisted  of  some 
40  representatives  of  railways  in  the  two 
counlnea.and  it*  object  was  the  living  of  arrange- 
ments for  distribution  of  tho  traffic  between  Italy 
and  Germany  by  the  St.  Gothard  and  Brenner 
reiutes.  The  receipts  of  the  St.  Gothard  Railway 
from  passenger  traffic  wen*,  in  June,  3:10,0001., 
in  duly,  4->3,O00f.,  and  in  August,  j94,OO0f. 

In  giving  an  address  bitely  at  the  distribution 
of  prizes  in  connection  w  ith  the  French  Societe 
contro  l'abus  de  Tabac,  M.  Boulcy,  the  presi- 
dent, menti<med  that  the  state  revenue  from 
tobacco  in  18S1  amounted  to  3j2,o38,O00f.  He 
contrasted  former  tim<*  with  tlie  present,  and 
blamed  the  weak  compliance  of  ladies,  for  the 
great  modem  extension  of  smoking.  The  prac- 
tice, he  held,  lkad  gradually  established  an  intel- 
lectual divorce  between  the  sexes;  after  dinner, 
the  men  lictouk  themselves  greedily  to  the  smok- 
ing-room, to  talk  of  horse*  and  dogs,  while 
one  or  several  cigars  wen'  being  consumed  ;  and 
when  they  joined  the  ladies,  who  had  been  talk- 
ing together  in  a  spiritless  way,  it  was  not  onlv 
with  a  bad  odour  from  mouth  and  drew,  but  witli 
blunted  faculties.  The  mild  complaisance  of 
ladies*  who  waltzed  with  men  who  had  been 
smoking,  was  ul.«*>  condemned.  The  society 
above  mentioned  has  apjtv.led  to  the  Minister  of 
Public  Works  to  have  the  conijiartments  for 
smoking  in  trains,  indicated  by  le  tters  pointed 
on  tlie  carriage,  and  not  by  movable  boards, 
which  the  'employes  often  forget  to  attach  in 
sufficient  number;  nlso  for  the  absolute  interdic- 
tion of  smoking  in  compartments  not  bearing 
f\inir>irt." 

According  to  M.  Pateuu,  who  has  recently 
made  ingenious  experiments  regarding  the 
strength  of  insis  ts,  the  smallest  of  these  animals 
are  pio]>ortionally  the  strongest.  A  cockchafer 
can  pull  '-'1  time*  more,  proportionally,  than  a 
horse,  while  ri  li  e  pulls  30  times  more.  (The  ani- 
mals were  attached  ton  cord  passingoveT  a  pulley  to 
a  weight!  J  scale.)  The  horse  draw  h  6-7ths  of  its 
weight,  tho  cockchafer  14  times  it*  weight,  ami 
the  hoc  20  times.  A  cockcliafer  thus  develops, 
relatively,  at  least  the  sumc  power  as  a  locomotive. 

A  special  mission  has  boon  appointed  by  the 
French  Ministry  of  Agriculture  to  study  the  cul- 
tivation of  the  vine  in  .hi] tin.  It  apiiear*  that 
in  that  country  the  vino  is  cultivated  in  regions 
nearly  us  high"  as  the  liir.it  of  permanent  snow. 
The  mcmlsrs  of  the  mission  are  to  inquire  into 
the  possibility  of  acclimatising  in  France  those 
little- known  vine  species. 

A  convenient  arrangement,  whereby  a  Geissler 
tills-  is  rotated  ele,  tro-magtioticully  on  a  supported 
axle  above  a  coil  standing  on  one  end,  has  been 
devised  by  M.  Comls-tlea  (/.' Ekttnrili,  Oct.). 

Dr.  Hase,  of  Hanover,  has  invented  an  elec- 
trical fire-alarm  ap]*eratu*,  in  which  a  gloss  tula* 
with  two  terminal  bulbs  at  its  upward  bent  ends, 
partly  filltd  with  spirit  of  wine,  is  supported 
horizontally  with  a  brass  ring  Bt  the  middle 
allowing  of  slight  rotation  in  a  vertical  plane. 
The  system  resembles  u  viater-hammer,  but  one- 
of  tho  bulbs  is  blown  larger  than  the  other  and 
has  a  thinner  wall,  so  that  it  is  very  sensitive  to 
changes  of  tem]>erature.  The  (displaceablcj 
brass  ring  is  so  placed  that  the  end  with  the 
larger  bulb  preponderates  over  the  other,  lying 
on  a  rest.  When  a  rise  of  temperature,  occurs, 
tho  liquid  is  forced  into  the  other  arm,  so  th.it 
tho  bitter  descends  on  a  platinum  stylo  attached 
to  a  spring,  making  it  dip  in  mercury,  and  so 
close  a  circuit  and  cause  a  bell  to  ring. 

Tho  telephone  has  made  rapid  progress  in 
Mexico.  The  capital  is  now  covered  with  a  net- 
work of  telephonic  wires.  Vera  Cruz  has  not 
been  slow  to  follow  the  example,  and  a  telephone 
comany  has  been  founded  thereby  MM.  Ortiz 
and  Co.  A  special  lino  will  soon  unite  Vera 
Cruz  und  Mexico :  the  distance  is  372  kilometre* 
Several  towns  in  the  interior  of  the  country  hav 
also  adopted  the  svftem.  At  Mazatlnn  there  arc 
already  100  subscriber*.  At  Aguascalieiitea,  the 
diflerent  administrative  offices  aru  connected  bv 
in  the  State  <  f  Saliseo,  a 


LETTERS  TO  THE  EDITOR. 


f  We  da  not  kald  ovrsfli  rs  rrjpenriV*  f*r  t\'  (t/>i**em*  »t 
aur  earr<a}*omdtnt*.    Thr  JWitor  c«aj»«v'/W/»  rer*'*t*  'kntaL 

AH  mmmmninttitn*  sSi.nJ./  hr  mtUrrued  to  I*'  Eimvh  el 
the  Km.^uoi  Mrellisle.al.r.ii'UaxJI-.l/fl, '- '»witf«iS«, 
If  . 

Alt  <  ktq*ts  and  /Vjr-«jjlc<  OrdTt  Ui  t*  *iaj/  fnpUU  U? 
J.  I'AMUeifcs  Kawsiiim. 

In  orirr  to/a<U'U>ir  nfrrtnrt,  '"<jrr<»soii*«f». 
tftaVtnf  c/  any  UUtr  |.r»-..,«<Jy  ,..irr!.J,  wuV  oH.'/i  *y 
mtntwntnt  Iht  nnrnUr  cj  (A.  Uutr,  us  ur  " 
trAii'A  el  apptara, 

"  I  would  have  everyone  write  what  he  t 
much  «s  he  knows,  but  no  nuire :  uvd  that  nut  in  tin« 
oolj-,  but  in  all  other  subject*  :  l»T  «ueh  a  ptTwin  icuy 
bars  name  particular  knuwlsdae  anil  expecimi*"  ol  the 
nature  of  such  a  pursnn  or  »uch  a  fountain,  that  u*  to 
other  things,  knows  no  more  than  what  everybody  doe** 
aad|*U  to  ke«f>  u  clutter  with  Uu*  little  patUic  of  to-, 
will  undertake  to  vmte  the  »luilc  hod j-  of  pb yrack*  ;  a  vice 
fromwhewe|fre«tiucoUVellleUee«dcilve'  their  ori(Ui»l  '' 


THE  POLE  OF  THE  HEAT 

BAND  8PECTB0SCOPE— ASTRONOMT- 
CAL  SIOKS-PBIVATELY  ENDOWED 
OB8EB  VATORIES-JUPITEB 
"SftUABE  SHOULD EBED "- 


SCOPE. 

[20««.]— Le»T  Mr.  Firth  should  bo  misled  by  the 
concluding  clause  of  reply  4S17I  (p.  Ib7),  I  may 
toll  him  that  the  N.  Polo  of  the  Earth  points  not 
merely  "approximately,"  but  with  absolute  and 
rigid  accuracy,  to  the  Pole  of  the  Heaven*. 

" O."  (query  48278.  p.  Kil»)  will  assuredly  fail  in 
constnicting  a'rauibunu  spectroscojio  cbBuper  tiuui 
he  can  obtain  a  projHT  one  Inmi  the  optician  who 
makes  them  ;  anil  should  he  attempt  to  grind  hi* 
own  pri«in»,  he  will  infallibly  make  a  hopeless  mess 
of  it,  to  boot. 

"J.T.  E."  (query  48280.  p.  17m  will  tmil  what 
he  wiuita  in  Chamoers'*  cxeiuhmt  "  Descriptive  As- 
tronomy." Author*  who  use  contractions  and  ab- 
breviations for  the  names  of  nrtninomun  generally 
give  tubular  expUination*  uf  them  at  the  beginning* 
of  tho  works  in  which  tbev  oecur-r.?.,  Crossiey, 
Ghdhill,  and  Wilson's  "  Haudlsjok  of  Iteublo 
Stats." 

Beading  the  paragraph  in  your 
Xewa  "  on  p.  181.  with  lvfcn  nee  to  tho  1 
endowment  of  the  new  Paisley  Observatory  by  Mr. 
Coats,  suggests  the  inquiry  why,  »o  far,  no  obser- 
vatory has  been  founded  bv  lirivate  libcnilitv  for 
the  study  of  "Solar  Physic*'' '!  Cjin  it  l«  that 
Uio*?  uoblo  men  who  so  worthily  devote  their  own 
means  to  the  advancement  of  Astronomical  Seietax. 
take  comjieteut  advice  be-fore  jiortiug  with  their 
money — or  what'r  Pmliublv,  tliougb,  those  whuto 
wise  lilwnility  entitlew  them  to  the  thanks  of  all 
true  students'of  Science  ore  ulsmt  the  last  men  iu 
tlie  world  to  be  token  in  by  such  a  harcfacid  form 
of  imjioature  us  the  promise  that  the  weather  can 
be  foretold   if    we  only  watch    sunspots  buig 

Th»  oliservnHon  of  "C.  J.  K."  Getter  *)6CL 
p.  18'.')  is  really  oue  of  cousidcrablo  interest.  It  in 
not— a*  your-  correspondent  implies— very  easy  to 
understand  whv  the  flattening  of  Jupiter's  disc  (lid 
not  occur  in  a  direction  parallel  to  the  horizem.  Tho 
planet,  however,  would  prawnt  a  comparatively 
small  disc  with  a  power  of  only  SS,  and  the  direc- 
tion of  his  major  axis  and  of  the  Wits  may  have 
unconsciously  led  the  eye.  I  do  not  think  so  much 
of  the  distortion  uot  commencing  until  Jupiter  1 
attained  a  certain  height  above  the  liorizon,  1 
we  know,  from  the-  phenomenon  of  the  mirage,  how 
oddly  the  air  must  lie  stratified  ueur  the  earth.  I 
can  onlv  fancy  that  the  effect  observed  by  "C.  J.K.'* 
must  have  l*irn  uu  atmospheric  one,  after  all.  It 
■man*  incredible  that  an  objective  change  of  suffi- 
cient magnitude  iu  the  outline  of  so  enormous  a 
body  con  liavo  taken  pbiec.  and  a  reversion  to  its 
original  figure  have  occurred,  all  within  the  *p«ce 
of  some  30  minutes. 

In  reply  to  emery  4«390  (p.  1!>3),  fossils  do  appear 
in  flints,  but  they  are  very  common,  and,  o««  flint 
fossils,  of  very  little  value.  Of  course,  u  rare  cidaris 
or  the  like,  infiltrated  by  silica,  is  valuable,  but  uot 
merely  because  it  i*  ii  flint  fo»d.  Stones  rome  freou 
anrieut  lieaches,  and  assuredly  do  not  grow. 

"  Eleph"  (uuerv  48-lity,  p.  10:11.  had  better  buy  a 
first  cla**  Fjigli»li'3in.  telescope  forthwith.  It  will 
do  inlimtelv  more  than  be  will  eve  r  1*>  able  U- 1  Sect 
with  his  plano-convex  objective,  spend  wluit  ho 
nciy  ii]*>n  it . 

I  regret  that  my  experience'  with  the  jvurlnuui 
speetr<«co|>c  lia*  been  too  limited  to  rentier  my 
opinion  of  uiiy  value  to  "  F.  B.  C.  S."  (quetv  4J-424, 
p.  194). 

A  Follow  of  the  Boyal  Aatronomical  Society. 
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FLATS  —  SILVEBINO  —  JUPI1 
SQDABS-SHOULDEBED,  *c 

r 20684.1— Althocuu  letter  20fii..>  :»  oeldresscd  to 
■,  I  may  be  exciiatd  rcleiTing  to  it, 
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J  that  I  originated  the  discussion.  With 
respect  to  tho  colour  test  bring  an  inferior  one, 
**  Prixniatique  11  is  now  hort  de  combat  all  along  the 
line :  but  nothing  has  surprised  me  more  than  bis 
remarks  this  utik,  tiuestioniug  Mr.  Brashcar's 
atatemeut  about  flats  altering  in  shape  if  worked  in 
|cw.  una  mt  up.  Will  "  Prnmatiqaa " 
excuse  me  if  I  say  that  the  strain  in  cutting  up  or 
breaking  08  hu  nothing  to  do  with  it.  Thb  result 
is  owing  to  want  of  uniformity  of  annealing.  It  it 
internal  drain*  ki  tlifrrmt  dinrtiwu  which  are 
altered  by  separating  into  pivot*,  and  thus  alter  the 
surtao*.  Somo  plate-glass  is  much  worse  tluin 
others  in  this  quality,  being  very  bard  in  places 
and  very  soft  in  others  immediately  adjacent ;  but 
no  ordinary  comrnr  rci;il  plate-glass  11  quite  uniform, 
and  il"  "  PrisioaLque "  will  test  (mo  or  two  pieces, 
I  am  sure  hu  remarks  will  be  modiried  eon- 

:-l'i-'!,ilil\  . 

Chip  other  remark :  "  that  if  amateurs  ct  -dd  make 
Rood  o.g.'s,  they  would  not  bother  about  spwula,"  I 
demur  to.  The  comfort  of  using  a  Newtonian  re- 
flector is  so  groat  compared  with  the  awkwardness 
o!  a  refractor,  and  also  the  fact  that  a  mirror  can 

matic,  while  no  retractor,  not  even  the 
made,  even  claims  to  be  quite  so,  insure*  that  the 
reflector  will  always  be  the  instrument  for  the 
amateur.  If  two  instrument*  of  equal  power  could 
be  had  at  equal  prices,  I  think  the  ea»y  position  of 
the  observer  would  insure  the  preference  being 
given  to  the  reflector.  As  the  mirror  is  touch  the 
cheapest,  that  settles  tho  matter.  While  referring 
to  reflectors,  I  should  like  to  revive  attention  to 
silvering  processes,  1  Itnvo  got  about  a  dozen 
different  ones,  but  all  agree  in  ono  thing— I  might 
say  in  two.  They  are  about  12  times  as  costly  jis 
the  commercial  process,  and  do  not  give  as  firmly 
ndhcrcnt  a  film.  I  think  Broshear'a  process  is  as 
chuap  as  anv.  but  it  will  cost  about  lOd.  to  sUver  a 
tljin.  mirror  by  it.  Now  the  cost  of  silvering  a  tilin. 
by  the  ordinary  commercial  process  is  not  quite  one 
penny.  There  is  a  vast  differenoc.  Again,  the  film 
of  the  cheaper  pi. «>m  cannot  be  removed  by  wet- 
ting it.  even  if  le-ng  continued,  and  mere  rubbing 
with  the  finger  <!  *-s  not  easily  fetch  it  off.  Now  it 
would  add  greatly  to  the  favour  in  which  the 
reflecting  telescojw  i»  at  present  held,  if  cheaper  and 
rradier  processes  of  silvering,  giving  also  a  better 
ami.  can  Im  made  available.  1  urge  the  attention 
of  our  correspondents  to  this  matter. 

Mr.  Calver  stabs!  some  time  ago  in  the  "  E.  M." 
that  with  him  Bruslicnr's  ttoccw  worked  better 
with  double  allowance  of  sugar.  Has  anyone  else 
found  this  so!-  A  slight  excess  of  sugar  with  me 
means  a  poor  film- 
Letter  JfUVil,  '•  Jupiter  Square-Shouldered."— If 
"C  J.  B."  had  to  olmerve  in  London  he  would  bo 
able  to  see  Jupiter  all  shapes,  and  would  not  doubt 
that  the  square  axprrt  was  the  effort  of  our  own 
atmosphere.  Only  on  the  night  of  October  23rd, 
Jupiter  was  round,  oval,  square,  and  all  other 
shapes  by  turns,  and  nothing  long.  But  what  is 
the  meaning  of  "dichotomised  "  '<  iSoes  "  C.  J.  K." 
mean  to  say  that  a  ]*>wer  of  HK  on  a  '.'in.  o.g.  raises 
a  disc  on  one  of  Jupiter's  satellites  of  sufficient  size 
for  the  same  'Jin.  instrument 
it  appears  from  liehind  the 
correction  on  this  point,  but  1  should  scarcely 
thought  it  possible.    I  have  reasonably  good 


planet  ?   I  am  open  to 
have 

nably  go 

in  fact,  I  can  see  lines  the  300th  of  an  inch 


1  find 


eye- 

inch 

ut  that  there  is  any 


a|«ut,  and  I  am  unablo  b 
difference  in  my  two  eyes,  despite  Mr.  Lancaster's 
assertion  that  a  pur  of  eyes  does  not  exist :  but  if  I 
were  to  see  one  of  Jupiter's  satellites  dichotomised, 
or  Saturn's  ring  divided  with  a  2in.,  I  should  think 
I  was  Oh  victim  of  an  hallucii  " 


TELESCOPES        CASSEQRAIN,  ORE- 
GOR1AN,  AND  NEWTONIAN. 

f2»)<iv).] — NaTtTa*  not  having  gifted  mo  with  any 
talent  for  mathematics,  I  can't  pretend  to  deal  with 
the  matter  in  the  stylo  in  which  "Orderic  Vital" 
has  treated  the  refractor ;  but  I  think  it  may  pmvo 
interesting  and  useful  to  examine  the  relationship 
between  the  thnsti  forms  of  reflectors  above  men- 
tioned, as  shown  by  diagrams  drawn  to  scale,  or, 

To  illustrate  the  mode  of  doing  this,  I  will  tako 
the  case  of  the  Gregorian  first,  then  the  Cassegrain, 
and  lastly  the  Newtonian, 

Let  the  focal  length  {for  parallel  rnyjO  of  the 


,  be  I  Kin.,  and  the  diameter  8in.,  and  let 
[  focus  be  situated  Jin.  behind  the  vertex  of 
the  large  mirror.  Then  wo  will  assume  the  focus 
of  Gregorian  (concave)  small  mirror  to  be  Bta,  I 
choose  these,  not  as  being  yond  proportions,  but  in 
order  to  avoid  very  acute  aoglcs  in  the  diagrams. 

Proceeding  to  construct thediagram,  we  have  A  B 
-  l*u..  A  I)  -  .'im.,  aud  BO  6in.,  and,  of 
course.  F  H  =  S«in. 

From  F  and  II.  through  the  focus  B.  wo  draw 
lines,  ami  produce  them  till  thay  reach  tlie  points 
K  and  L,  when  thev  are  cut  by  an  arc  swept 
through  C  with  a  radius  BO  x  2,  as  a  first  ap- 
proximation.   From  these  points,  K  and  L,  are 


then  drawn  the  lines  K  D  and  L I).  We  thus  have 
an  outline  of  the  Gregorian,  with  the  paths  of  the 
rays  from  the  points  F  and  11,  where  they  find 
strike  the  large  mirror  to  their  point  of  convergence 
at  D. 

Bisect  the  angles  M  K  N  and  MLN  by  the  dotted 
lines  as  shown,  and  where  they  intersect  in  E  is  the 
centre  of  curvature  of  tho  concave  mirror,  from 
which  the  curve  itself  may  be  drawn,  and  the  posi- 
tions of  the  points  K  and  L  more  accurately  ob- 
tained ;  this  correction  slightly  alters  the  line  K  E 


r  /  c.i. 


and  L  E  as  well  as  K  D  and  L  I>,  and  a  correction 
may  be  applied  to  them  also,  but  practically  the 
difference  in  tho  curve  by  the  assumed  radius  = 
twice  the  focus,  and  by  that  obtained  from  bisecting 
tho  angles  is  very  small. 

Next  we  come  to  the  Cassegrain.  It  will  bo 
noticed  that  the  rays  F  B  and  ft  B  are  intersected 
by  the  rays  K  D  and  L 1)  in  the  points  M  aud  N  ; 
and  these  are  point*  in  the  curve  uf  the  <  'assegraiti 
convex  mirror.  Bisect  the  angles  F  M  D  and 
HND  as  by  the  dot-and-ihuh  line.*,  and  where 
these  intersect  in  C  will  be  the  centre  of  curvature 
of  the  convex  mirror  M  E  N,  of  which  E  B  will  bo 
tho  focus.  Now  tliis  focus  will  be  found  to  scale 
4in.  (approximately). 

Then,  in  the  Gregorian,  the  small  concave  mirror 
is  theoretically  considered  to  be  a  part  of  au  ellt|ste 
whose  foci  are  at  B  anil  1>  respectively,  while  in  tho 
Cassegrain  the  small  convex  mirror  is  taken  as 
being  a  hyperbolic  curie  whoso  conjugate  foci  are 
all  at  these  same  |x>uits  B  aud  D. 

It  appears  from  the  above  diagram,  that  to  obtain 
tho  mine  angle  of  rmreryenee  of  tho  rays  at  I),  wo 
must  use  ill  the  Gregorian  a  small  mirror  of  Gin. 
focus,  but  one  of  only  (in.  in  the  Cassegrain, 
and  we  may  further  notice  that  not  only  are  the 
two  mirrors  much  closer  together  in  tho  Cussegrain 
than  in  the  Gregorian  in  this  instance,  as  Mm.  to 
2-lin.  (thus,  as  is  well  known,  giving  a  shorter 
telescope),  but  the  small  mirror  of  the  Coxscgroin 
is  of  less  diameter,  and,  therefore,  cuts  off  less 
light  from  the  large  mirror  -a  point  which  I  do  not 
remember  seeing  mentioned  before.  Before  quitting 
them  I  may  remark  that  tho  small  diagram  makes 
the  radii  of  curvature  of  both  tho  small  mirrors 
equal  loin.,  but  this  (by  calculation)  would  bring 
out  tl»e  foci  slightly  too  Urge  in  tlic  ease  of  the 
Gregorian  and  a  little  in  defect  in  that  of  the  Casse- 
grain,  say  vSin.  in  each,  but  we  may  tako  tho  foci 
at  6in.  and  tin.  as  near  enough  for  our  present  pur- 
pose of  comparison  We  next  come  to  tie  rela- 
tionship of  these  "  componnd-mirror  "  telescopes  to 
the  simple  Newtonian.  It  has  been  asked,  I  think 
more  than  once,  in  our  columns,  how  to  find  tho 
focus  of  a  Newtonian  equivalent  to  a  given  Gre- 
gorian or  Cassegrain.  This  is  naswered  by  diagram. 
Fig.  2.   It  is  evident  that  we  want  to'  find  what 


fecal  length  of  a  simpln  mirror  will  give  the  same 
angle  of  convergence  of  the  rays  at  the  focus,  as  is 
given  at  point  I)  by  the  small  mirror  of  the  Gre- 
gorian or  Cassegrain.  Make  angle  at  D  in  Fig.  2 
the  same  as  angle  D  in  Fig.  1,  and  let  K  L  and  M  N 
be  the  positions  of  the  concave  and  convex  mirrors 
in  the  proper  position  and  of  tho  proper  diameters, 
ss  determined  by  Fig.  1 .  Produce  I)  K  and  D  L 
till  they  would  give  the  diameter  X  X  of  a  mirror 
of  the  same  sue  as  that  of  tho  Gregorian  or  Casse- 
grain ;  then  the  distance  from  D  to  such  mirror 
would  In  its  focal  length.  In  this  case  the  diameter 
of  the  Gregorian  small  concave  cornea  out  2*7ui., 
and  tho  focal  length  of  the  Newtonian  80in. 

Thus  in  a  little  dumpy  Cassegrain  of  some  I  Kin. 
long,  wo  get  with  the  same  eve|nece  as  great  a 
degree  of  magnification  as  with  a  Newtonian  of 
6ft.  Sin.  focus,  and  with  differently  proportioned 
foci  in  the  Cassegrain  mirrors,  the  equivalent 
Newtonian  might  have  to  be  douhln  this. 

It  seams,  from  this,  that  the  usual  formula  F*  /  f 
—  equivalent  focus  of  Newtonian,  cannot  be  true, 
as,  if  applied  to  tho  Gregorian,  we  get  IH'  I  6  =  64, 
anil  to  tho  Cassegrain  la' ,  4  =  8u',  of  which  tho 
hitter  is,  however,  by  for  the  nearest  to  the  truth. 

There  in  one  point  I  ought  to  mention  to  avoid 
any  misunderstanding.  In  the  diagrams,  I  have 
assumed,  for  tho  sake  of  greater  simplicity,  that  the 


focal  image  has  no  actual  magnitude ;  hut  of  ccur*) 
wo  may  consider  we  are  looking  at  the  sun  or 
moon,  and  may  lay  off  on  the  diagram  the  diameter 
of  its  focal  image  at  focus  of  large  mirror,  and 
draw  the  lines  accordingly,  instead  of  through  tho 
point  B. 

So,  too,  it  is  better  in  a  largo  diagram  to  draw 
first  a  line  to  represent  the  axis  of  the  mirrors,  but 
I  havo  purposely  omitted  it  to  ovoid  crowding  11 
necessarily  small  figure  with  more  lines  than  cuuld 
be  helped.  There  are  several  rules  deducible  from 
pertiea  of  tho  curves  employed,  which  <iau 
to  check  the  results  obtained  by  diagrams. 

a\.  8.  L. 


MIRRORS  OF  REFLECTING  TELE- 
SCOPES. 

[10698.]— Wltm*  I  said,  in  letter  20.166,  that 
Tulloy's  remark  was  meaningless,  it  was  not  in- 
tended to  express  disrespect  for  the'  opinion  of  a 
distinguished  optician,  whoso  talent  and  skill  I 
value  quite  as  highly  as  "  L.  L.  L."— I  simply  Mid 
what  I  meant.  The  curves  which  produce  "  the 
least  possible  aberration  "  are  unquestionably  thorn 
which  produce  none  at  all.  The  parabola  does  this 
fer  parallel  rays  ;  and  in  the  Cassegrain,  the  small 
hyperbola  reflects  tlie  converging  reflected  rays  ac  - 
curately  to  a  focus.  These  curves  must  be  rigidly  tho 
best,  for  when  accurately  worked  no  error  exists. 
Hence,  when  Tulley  advised  "  mathematicians,  in- 
stead of  concerning  themselves  with  imaginary 
parabolas  and  hytwrholaa,"  to  devise  a  pair  of 
curves  to  give  the  least  possible  error,  he  was  talk- 
ing about  something  that  he  did  not  thoroughly 
understand.  Long  practice,  combined  with  a  kceu 
perceptive  faculty,  had  taught  him  that  certain 
methods  of  working  produced  certain  results  ;  uud 
so  long  as  the  curve  gave  what  lie  wanted,  it  was 
of  little  consequence  under  what  mathematical  de- 
signation it  came.  I  am  told  by  one  who  is  cer- 
tainly very  likely  to  know,  that  very  few  practical 
men  really  know  what  curve  they  are  figuring  to— 
a  surface,  when  satisfactory,  ls;ing  spoken  of  as 
"  spherical."  when,  in  reality,  it  is  far  froai  U  ing 
so.  This,  of  course,  relates  to  refracting  surfaces ; 
but  1  fancy  a  similar  remark  is  not  altogether  in- 
applicable to  reflectors,  especially  regarding  tho 
small  convex  mirror.  By  what  means  are  we  to 
know  when  it  is  absolutely  "  spherical  "  t 

1  now  come  to  the  second  letter  of  "  L.  L.  L." 
Here  be  says.  "  he  (Tulley)  found  that  the  sumo 
curve  of  the  large  niirror  was  net  suited  for  tho 
three  varieties  of  reflecting  telescopes."  That  is 
very  probable  ;  the  introduction  of  the  term  swif- 
abU  quite  alters  tho  complexion  of  the  matter. 
Tulley  spoke  as  a  clever  practical  artist,  and  we  do 
wrong  to  judge  his  remarks  mathematically  only. 
"  Suitable  "  isapractical  term,  and  though  1  maintain 
that  tho  parabola  and  hyperbola  are  the  only  really 
correct  curves,  yet,  for  aught  I  know,  some  other 
curves  may  be  much  easier  to  apply  and  give  a 
satisfactory  result.  I  do  not  know  wliat  curves  an 
optician  finds  it  «uui-»t  to  fashion  in  unison.  All  I 
say  is  this:  For  the  large  mirror  of  any  or  all  of  tho 
three  forms,  a  parabola  is  the  only  rigidly  correct 
figure ;  it  does  its  work  unerringly,  and  any  exist- 
ing fault  must  be  laid  to  the  charge  of  the  small 
speculum.  Like  our  able  and  excellent  friend,  Mr. 
WuiumsU,  I  "  go  in"  for  the  destruction  of  error  by 
iriMet  i«f/  thf  cautr,  not  by  raising  up  ono  species  of 
evil  to  obliterate  another  of  an  opposite  character. 
Suppose  I  have  a  largo  mirror,  which  I  wish  to  use 
eHner  as  a  Newtonian  or  a  Cassegrain.  For  tho 
former,  I  find  a  parabolic  figure  gives  all  that  is 
desired— that  is,  it  is  correct ;  now,  if  I  tako  away 
the  "flat,"  replace  it  by  a  "convex,"  and  find  tho 
result  unsatisfactory,  which  is  the  most  rational 
way  of  obtaining  a  remedy  ":  Am  I  to  make  two 
•'  wrongs  "  to  produce  one  right,  or  am  I  to  mako 
the  littlo  one  "  right  "  also  (  The  big  mirror  does 
its  work  correct  enough  in  both  cases  :  it  sends  tho 
ruv*  accurately,  whether  they  come  to  a  focus  or 
not  ;  why,  then,  should  Ispou*  its  face  to  please  tha 
Younger  brother  ?  If  we  tamjicr  with  the  parabola, 
ire  must  resort  to  the  method  of  compromws.  and 
make  each  surface  suSlcieutly  wrong  to  rectify  tho 
error  of  the  other. 

But.  it  may  bo  asked,  is  not  this  system  of  curing 
error  by  error  capable  of  yielding  satisfactory 
results':  Thore  is  no  reason  why  it  should  not; 
but  then  the  question  arises  is  it  easier  to  moke  a 
surface  truly  spherical,  than  to  fashion  it  to  any 
other  curve 'with  witud  truth  I-  I  believe,  if  we  rest 
our  judgment  on  the  recorded  experience  of  those 
who  have  tried  it.  we  must  say  that  it  is  not. 
Therefore,  I  contend,  that  if  difficulty  and  un- 
certainty attend  the  production  of  the  sphere,  it 
certainly  seems  preferable  to  fashion  the  small 
niirror  to  agree  with  tho  standard  parabola,  which 
we  know  is  right,  rather  than  niter  the  latter  to 
accord  with  the  formnr.  though  there  may  be  no 
perceptible  ilifforenif  ill  the  two  results. 

From  what  your  o->rre#pondcnt  says,  it  appears 
that,  oivording  to  Tulley  s  method  of  workmit,  it 
was  found  easier  to  alter  tho  large  mirror  ',  and  ho 
asks  what  curve  this  shoidd  have,  to  bo  "correct" 
for  a  spherical  concave  ?  I  reason  tho  matter  out 
in  Uiu  way.   The  "•spherical"  suriace  draws  in 
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tlio  marginal  ruys  too  much,  or  ciuvi  positive 
aberration— that  is,  it  i»  "'  liiulor-correi  I,"  or  has 
"centre  fix  us  long."  To  remedy  this  delect  ill 
the  smaller  mirror,  we  must  have  1111  optmKito  error 
in  the  large  one.  Now  the  purulsiUi  unites  all  the 
rays  iu  a  point :  but  il  we  overpass  it  and  go  on  to 
the  hyperbola,  the  marginal  niy».w  thrown beyond 
the  rentroJ  ones — tli.it  in,  we  have  negative  error — 
it  in  "  over-correct,"  or  ha*  "centre  rays  short." 
This  i»  precisely  the  kind  ol  error  we  want,  so  that 
we  at  once,  arrive  at  the  mult  that  the  large  mirror 
must  ho  made  Ay/" rlmlif,  and  the  extent  to  which 
it  in  so,  must  tie  found  by  tent,  anil  tiy  tent  only. 

This,  then,  in  the  condition  ol  thing's  in  a  tin;(j<>- 
riau,  and  it  is  evident  that  considerable  alteration 
of  tho  large  mirror  in  needed  to  make  it  >uit  tin' 
sphericity  of  the  smaller  concave. 

Let  us  now  turn  our  attention  to  the  Cassograin 
form  ;  and  here  we  sliall  see  how  natural  it  waa  for 
a  clever  arti«t  likeTullcy.  to  come  to  the  conclusion 
that  parabolic  and  hypcVlxilic  curves  were  uunereii. 
sun*  in  this  construction.  The  convex  mirror  is 
similar  to  a  concave  lens,  it  produ<s-»  negative  error, 
or  the  centre  rovs  are  "  »hort.''  Heuee.  to  produce 
n  balance,  tho  largo  mirror  must  be  affected  with 
positive  error,  or  its  centre  rays  must  lie  ■•  long." 
Now,  the  parabolic  figure  is  "  correct  "  :  but  if  we 
go  progressively  bark  to  the  sphere,  the  surface  i* 
"  uuder-oorreot."  This  is  precisely  the  kind  of  error 
wo  require,  no  that  if  the  small  mirror  is  truly 
spherical,  the  large  one  will  need  to  lie  nearly  so". 
Tulley,  most  likely,  had  become  aware  of  this, 
which  led  him  to  remark,  that  if  approximately 
spherical  curves,  though  not  theoretically  correct, 
would  answer,  they  were  more  suilaldc  to  a  practi- 
cal man  than  any  other  sjiecies.  There  is  a  distinct 
,  which  must  not  tie  disregarded,  between 
by  mutual  action  counteract  each 
is  tendencies,  aud  those  which  are 
il— each  aecimlinc  to  the  special 
s  rays  it  luis  to  deal  with. 

"  •  our  result*  us  follows  :— 


Large  Mirror. 
1.  Parabolic    Hyperbolic.  Both  figures 

.'.  Spherical  (api'iox.)..  Spherical  ..  Buliuce  of 

error. 

CiP.KliOEI.l-'J. 

1.  Parabolic    Elliptic  Both  figures 

1.  Hyperbolic    Spherical  ..  Balance  of 


In  each  case  the  modification  of  the  large  mirror 
must  depend  upon  test.  We  might  say,  in  the 
(iregoiian,  it  is  extra -parabolic,  aud  ill  the  Cassc- 
prain.  iutra-purabolio.  Supposing  that  the  rays 
left  the  sinn.ll  mirror  |«r.illel  (rcully,  they  are 
slightly  converging),  the  spheric  error  for  each 
would  be  8  F ;  so  that  if  the  ratio  of  focal 
length  to  ajierture  lie  the  nuiic  lor  lioth  mirrors, 
the  aberrations  are  directly  proiortioual  to  the 
apertures.  But  that  of  the  small  mirror  is  to  a 
small  extent  increased  by  the  convergence,  so  that 
the  greater  curve  oscillates,  as  it  were,  lietween  the 
sphere  and  paral<o1a:  its  tendency  either  way  being 
tpverned  by  the  accuracy  of  tlio  small  spherical 
figure  awl  the  ratio  lietween  its  focus  and  aper- 
ture. 

I  should  like  to  hear  the  opinion  of  our  practical 
correspondents,  Mr.  Culver,  "A.  N.  11.,"  and 
"  Hyperion,"  upon  tlie  matters  I  have  lu  re  touched 
uiiou.  Possibly  my  theoretical  remarks  may  not  be 
altogether  borne  out  in  practice.  Tliis  letter  has 
run  to  a  greater  leugth  than  I  thought  at  flint 
would  lie  necessary :  but  I  have  desired  to  deal.  a* 
far  as  I  am  able,  fully,  and  I  should  like  to  sav, 
finally,  with  the  theoretic  treatment  of  in  flective 
curves. 

Oct.  23.  Orderlc  Vital. 

BOOT  AND  SHOE-MAKING.  IV. 

L'JW87.]  -  Hayinci  got  so  far  as  tlie  uppers 
ready  for  closing,  we  will  pror»i-d  to  tho  last. 
I  think  1  hear  some  one  say,  '•  Not  so  fast.  Jack. 
\V«  should  like  to  know  how  to  make  a  thread 
and  put  on  the  bristles. "  Well,  get  two  penny- 
worth of  hairs.  Id.  best  small,  and  Id.  <-f  closing 
'  (you  can  tie  them  lioth  up  together,  and  select 
you  require  thcni)  ;  a  lid.  ball  of  Hax. 
Finlavsou.  bousfirld,  and  Co.'*  No.  1.1;  theirs  is 
not  specially  good  that  I  know  of,  but  ns  that  is 
what  I  am  at  present  working,  from  having  sumo 
on  hand  for  a  job,  I  recommend  it,  as  it  comes 
mmewhat  near  the  mark  for  size.  Having  vour 
flax,  tak"  a  strip  of  paper,  the  depth  of  tin  hall  and 
long  enough  to  go  twine  iirouud  it.  With  a  little 
paste,  paste  the  strip  all  over  one  side  :  nnw  pa-s 
it.  pasted  side  next  the  lm!|.  and  hp  around  it. 
When  dry  it  is  fit  for  use.  When  nbont  to  us.,  it, 
•>lace  it  in  a  marmalade  jar— minus  the  marmalade, 
«f  course:  Take  a  Mat,  and  put  the  ]«<t  down 
iifsin  your  right  side  ;  put  your  finger  in  the  hole 
of  the  hall,  and  pull  out  the" end  of  flux— i.e.,  \iegiu 
•he  Wl  that  way,  and  it  will  not  run  about,  and 
pet  in  a  tangle  'when  casting  off  a  thread.  First 


take  the  end  of  thread,  and  pass  to  the  left  hand  ; 
take  the  end  upon  the  right,  breath  upon  your  right 
hand,  ami  roll  the  thread  from  you  between  hand 
and  knee ;  pick  up  tho  end  with  tlie  right -luiud 
forefinger  and  thumb,  and  give  it  a  sharp  twitch, 
and  the  flax  part,  with  a  long,  poiobsl  fibrous  end ; 
retain  the  end  that  remains  in  tlie  left  hand, 
and,  drawing  tlie  thread  through  the  right,  measure 
off  a  stretch,  that  i«.  extending  both  arms  hori- 
zontally, and  by  breaking  and  rolling  tlie  continua- 
tion from  the  ball  to  the  length  requin-d,  aud 
twitching  it  you  will  have  two  fibrous  cuds.  Lay 
the  one  from'  the  right  hand  with  the  left  alongside 
tlie  other  :  now  take  tho  two  in  the  right  hand, 
and  with  the  left  draw  the  two  over  to  the  left  side 
again,  and  when  arriving  at  the  end  turn  the  two 
round  the  forefinger  of  the  left  liaud  about  tan. 
short  of  end,  and  roll  aud  break  off  as  before,  laying 
the  ends  alongside  of  one  another,  and  repeat  the 
same  until  you  haw  as  many  cords  as  you  require 
for  the  Juh."  When  you  have  enough  draw  through 
the  hands  backwards  and  forwards,  to  lay  all  straight 
and  smooth.  See  the  ends  make  a  nice,  long,  taper 
point ;  then  placing  the  end  upon  the  knee,  right- 
hand  side,  with  tlie  left  extended  out  full  length, 
take  the  thread  between  the  hand  and  knee  and  roll 
from  you,  laying  it  up  like  a  piece,  of  whipcord, 
and  every  two  or  three  strokes  of  the  hand  for 
rolling  give  it  a  slick  down  with  tho  hand  to  keep 
all  smooth  and  straight.  When  well  laid,  take  the 
wax  in  the  liaud,  bet  weeu  the  thumb  and  hollow  of  the 
forefinger  when  clasped,  and  wax  your  thread. 
Pass  it  over  a  nail,  and  twist  up  both  ends 
upon  the  knee,  and  rub  down  with  a  piece  of 
upper  leather  between  the  thumb  and  finger. 
Part  your  thread,  and  run  it  through  the  hands 
two  or  three  times  to  stroke  tho  surplus  twist  out 
and  keep  it  from  kinking.  Now  make  your  mils, 
and  take  a  hair  from  your  stock  :  select  a  round, 
clean  one.  tho  best  of  course-  small  if  for  a  closing 
job,  aud  the  strongest  fur 


sewing.    Fig.  14  will 


give  you  au  idea,  1  is  tho  hair  to  lie  taken  iu  the 
left  hand— A  tieing  the  thread,  B  the  extreme  point ; 
draw  the  hair  two  or  three  time*  between  the  waxy 
thumb  am!  ringer  to  remove  any  greaso  or  dirt ; 
then  lay  the  thumb  of  left  luind  upon  the  point  B. 
upon  the  hair  ;  tins*  A  under  and  over  B  once  or 
twin-,  keeping  A  tight  that  it  may  hold  B  fast : 
now  hold  tlie  hair  and  B  betwi-en  the  thumb  and 
forefinger  of  left  hund,  letting  the  thread  fall  !«;- 
tween  the  third  and  email  finger,  retaining  it  there 
with  a  little  friction,  keeping  a  tension  upon  it  ; 
take  the  hair  hv  the  point  between  the  thumb  and 
forefinger  of  right  hand,  and  twist  the  hair  from 
vou  (see  the  arrow),  and  the  thread  becomes  laid 
im  like  I).  When  you  have  proceeded  so  far,  take 
it  in  tlie  left  hand  by  the  point  and  close  np  to  the 
thread;  break  the  hair  i.e.,  draw  the  hair  lietween 
the  jsiint  of  forefinger  and  thumb-nail,  which  breaks 
the  crystalline  form  of  hair  aud  makes  it  pliable  ; 
now.  holding  the  point  of  hair  between  tlie  thumb 
mid  Linger  of  left  hand  as  far  as  it  is  laid  on,  irk  irk 
thotlU  m>l  It  la  thf  ritenl  thotrit,  take  the  end  of 
hair,  or  I  should  say  ends,  as  it  is  very  likelv  that 
it  is  split  up  as  shown  between  the  thumb  anil  fore- 
finger of  right  hand,  and  roll  up  iim  tight  as  vou  can 
by  drawing  the  thumb  towards  you.  and  lav  the 
two  together,  as  shown  at  aud  moke  a  hole  for 
thread  at  C,  with  a  small  closing  or  stabbing  awl. 


and  ticuding  over  the  point  end.  pass  through  this 
hole,  and  your  hair  is  locked  on.  Now.  if  this  i.- 
donc  as  1  have  shown,  it  is  a  rare  <  ircuinstance  for 
it  to  come  off.  The  main  |x>iiit  to  attend  to  in 
putting  them  on  is  crowding  too  much  thread 
upon  your  hair,  which  i«  causes!  by  not  lay  jig  your 
thread  at  the  proper  angle,  uud  not  keeping  enough 
tension  on  the  thread  lietween  the  thin,  and  fourth 
lingers ;  rattier  let  it  lay  D  instead  of  A— 4  point 
of  thread,  and  when  twisted  in  the  way  of  arrow— 
i.e..  from  vou.  you  will  lay  the  same  as  the  thread 
upon  the  hair.  "  There  is  a' right  way  for  this  a*  lea- 
other  things.  I  have  seen  men  put  them  on  the 
opjiosite  way,  and  the  conseiiiieuue  is.  as  soon 
the  hair  is  hi  ken  fhrouxh  the  hole,  the  twiM  in  tin 
thread  takes  tlie  t  wist  out  of  the  hair,  and  oft"  come* 
the  hair.  This  is  a  lot  about  nothing,  I  was  going 
to  say  :  but  I  could  have  put  on  'M  or  4<K>  hairs 
wliile  I  have  been  giving  instructions  for  the  same. 
Now  we  will  proiwd  with  the  Listing  of  inner 
soles.  The  inner  sole  is  the  foundation,  and  should 
he  good — l.r.,  good  for  that  purpose.  It  should  be 
tough,  and  for  that  purpose  some  good,  sound  belly, 
crop,  or  shoulder  should  be  selected  for  light  work  ; 
men's,  atiout  an  eighth  of  au  inch  thick,  women's 
something  less:  forstrougwork  ,«of  an  inch.  Taking 
a  piece  of  crop,  roughly  cut  out  to  tlie  shape  of 
the  lost,  soaked  iu  water  until  mellow,  not  too 
wet ;  place  it  upon  the  last  to  cover  the  bottom 
aU  over :  put  a  tack  in  the  waist,  see  Fig.  IS, 


IS . 


turn  the  last  round,  and  catch  hold  of  the  other 
side  with  the  pincers,  and  nut  a  tack  in,  polling  it 
tight ;  take  your  knife  ana  snip  it  (sen  A  and  B)  ; 
then  take  the  pincers  and  pull  over  the  toe  and  tack 
C;  then  turn  end  fur  eud,  and  do  the  same  nt  heel 
I).  Now  put  a  tack  in  the  ceutre  of  heel,  centre  ol 
joint  or  tread,  mid  another  at  centre  of  toe.  Now 
take  the  pincers,  and  strain  over  lioth  rides,  and  tap 
all  level  with  the  hammer,  mid  put  by  a  little  while 
to  get  steady  :  » lieu  steady,  proceed  to  round  it 
up:  this  is  not  an  easv  job,  unless  vour  knife  is 
sharpened  properly.  When  your  knife  is  presented 
towards  you,  tin'  left-hand  side  should  lie  kept  as 
flat  a*  possible,  nnd  the  other  side  sharpened  at  an 
angle,  thus  presenting  a  face,  and  beve'lled  the 
same  as  a  wood  chisel,  the  flat  f  ice  in  this  rase  bcLn£ 
presented  to  the  U»t.  Keep  your  knife  up  square 
with  the  bottom  of  the  last.'  and  do  not  round  it 
under.  When  rounded  up.  rub  the  liack  of  your 
knife  across  at  Elian!,  as  a  set-off  for  length  ol 
heel,  as  that  is  to  be  kept  flush  with  the  last,  arsl 


F  /  C./7 


upright  From  tin-re  chamfer  about  Jin.,  not 
down  to  a  thin  edge,  but  a  bare  ,l„in, :  then  about 
,'-„ill.  make  a  slight  cut.  and  take  a  small  shaving 
n  ii  b>  in  lining  >  ;u  kiuii  ■  ■«  i  the  wile,  ar.il 
leaving  a  gauge  line  or  channel  to  »,-w  from  (see 
Fig.  ltl).  Itelmv  is  w-etiou  of  sole  through  tread 
A  B  F:  the  lines  from  that  refer  to  section, as  shown 
at  D.  position  of  nwl  when-  it  enters,  B  the  upper, 
t' the  welt ;  this  shows  the  isjsition  in  sewing  the 
welt  on.    ti  is  the  welt,  which  cousuts  of  a  |ncce  of 
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shoulder  or  belly,  mm  carried  and  drew.],  known 
by  the  liaim-  of  wclting-in  single.  It  runs  about 
Mfl.  long,  and  a  good  Sin.  wide  (that  is  n  pair).  In 
the  double,  it  rum  a  full  inch  and  ltiin.  long  :  that 
represent*  a  pair  likewise,  'llu-  one  •  dp'  on  the 
Krain  is  chamfered,  and  the  flesh  hide  marked 
with  a  slight  i  ut.  see  section  at  (.'.  Thin  is  soaked 
in  water  before  being:  fitted  up,  and  worked  when 
m  a  mellow  state.  Fig.  17,  A.  is  a  very  good  tool 
for  many  pur|s.scs,  but  it  mangles  the  work  so.  and 
is  a  great  strain  upon  the  bandit.  B  i»  a  much 
letter  tool,  and  I  believe  American  ;  tlie  greater 
the  purchase,  the  tighter  the  grip,  and  the  fulcrum 
is  a  smooth  bib.  which  doe*  not  mangle  the  wurk, 
iukI  the  strain  utssn  the  niuscl.  scf  the  hand*  i* very- 
Jack  of  All  Trades.  " 


THE  LINK-MOTION. 

[20088.]— Sr\CK  the  beginning  of  the  month  I 
have  been  examining  the  equations  given  at  jingo 
1  IS.  with  the  object  of  finding  tin- conditions  under 
which  a  straight  line  might  tie  described. 

I  have  found  n  claw  of  curve*  in  the  particular 
rnse  there  referred  to,  when  I  "  F  and  r  m  i ', 
which,  for  a  considerable  range,  coincide  with 


The  condition  for  them,'  curves  is 

Thev  are  all  of  the  form  Fig.  1  :  and  in  the 
of  /  =  r  they  have  the  form  of  Fig.  2.  Ju«t 


9*  in  tho  case  when  the  ellipse  becomes  a  circle, 
ho  Fig.  2  is  the  fundamental  form  of  these  curves, 
and  the  branches  intersect  at  right  angles,  as  will 
be  evident  by  a  mere  inspection  of  the  figure. 

I  would  invite  the  attention  of  engineers  and 
other  practical  men  to  this  class  of  curves  ;  and 
should  they  find  them  suitable  for  their  purposes, 
]  will  then  give  some  further  particulars  regardi 
them,  and  also  regarding  another  class  of  curves 
which  are  of  the  same  form,  and  which  I  at  first 
supposed  to  be  supplementary  to  them,  and  which 
mav  still,  probably,  tie  fnuuel  to  ho  the  case. 

To  render  them  easily  available  for  practical 
purposes,  I  have  computed  the  following  table. 
Assuming  10  for  the  value  of  /,  the  best  value*  of  r 
would  then  lie  between  H  and  1.1 :  hence  the  valuta 
of  4  have  been  computed  for  integral  values  of  r 


In  using  the  above  equation,  r  should  not  be 
token  greater  than  -     Vr  .  /;  Out  ia,  not  greater 


than  1  -CIS  I,  in  which 
tnke  r  greater  thj 
of  curve*  of  doubtful 


case  r  -  i/.    For  should  we 
we  then  come  upon  a  class 
application  ;  the  limit  to  this 
class  is  when  c  =  3  /,  ami  then  il  ■  2 1. 

The  form  of  the  curve  ut  this  limit  is  given  at 
Fig.  3,  which  has  been  drawn  on  a  scale  of  less 


the  line  of  centre'  OO'  should  make  with  the  line 
t  D,  in  which  a  piston-rod  ought  to  move. 


□ 


F  /  C.<-. 


than  half  that  which  was  used  for  the  other  curves. 
Should  we  attempt  to  describe  a  curve  with  a  value 
of  r  greater  than  /,  we  should  Unci  thut  it  would  no 
longer  pa«a  through  the  origin  :  we  should  then 
have  two  distinct  closed  curve*,  and  the  origin 
would  become  what  is  called  a  conjugate  point. 

I  have  added  to  the  table  an  angle,  which  I  have 
called  *.   This  is  the  angle  DCO'  {Fig.  4)  which 


The  angles  have  been  computed  for  the  different 
values  of  r  fr.ni  the  equation, 

which  is  a  reduced  form  of  the  equation  for  the 
same  angle  given  at  pace  1 18. 

I  have  also  c-oniputcc!  a  few  values  for  the  range 
in  the  straight  lines  of  the  loci.  This  would  corre- 
spond with  the  length  of  stroke  in  the  piston  of  a 
pump,  it.,  from  the  equation, 

Length  of  stroke  =  -ly/t>  -  (</     ,)*  siu.'  o 
-  2  (rf  -  r)  cos.  a. 


AE  =  BE 

AOasBO1 
=  r. 

oc=co- 

=  rf. 

Angle 
in  ir 

e=  a. 
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10 

! 

13  41(1 

42'  «• 

10-612 

10 

13>7M 

43"  34' 

11 -952 

10 

10 

14142 

tv 
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10 

11 
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14  .H 

10 

12 
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10 

13 

l.Vlfi.-, 

49°  is- 

16-9 

10 

14 
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GRINDING  CHISELS  AND  PLANE- 


[20089.1— My  grindstone  is  one  of  those  small 
one*  in  a  east-iron  case  with  a  small  handle,  which 
are  commonly  sold.  The  following  method  of 
maintaining  a  constant  angle  to  the  tool  struck  me 
the  other  day,  and  works  well.  I  fix  a  small  hand, 
vice  on  the  blade  of  the  tool  being  ground,  <it  the 
requisite  distance  from  the  cutting  edge,  and  one 
taw  of  tins  vice  bears  against  tho  under  tide  of  a 
kind  of  bcurd  or  lip  which  tho  iron  rose  of  the 
grindstone  luia  (in  common,  I  believe,  with  all  this 
class  of  stones).  This  distance  is  easily  determined, 
and  remains  constant  throughout  the  grinding.  I 
am  afraid  this  "wrinkle'  may  bo  deemed  too 
trifling  for  a  letter ;  but  others  niav  bo  as  stupid  as 
I,  and  it  is  only  recently  that  I  have  thus  saved 
myself  from  the  annoyance  of  the  tool  slipping  to  all 
kinils  of  angli-s,  aud  thus  getting  a  rounded  facet. 

Calculua. 

A    SIMPLE     METHOD    OF  WASHING) 
PHOTOOBAPHIC  PRINTS 

[20090.]  — Im  the  house  where  I  reside  there  is  a 
lavatory  with  a  stoneware  basin  and  tap.  The 
basin  has  a  small  waste-hole  at  the  bottom,  closed 
by  u  conical  brass  plug.  Itemoviug  the  latter.  I 
substituted  a  perforated  cork,  in  which  is  inserted  a 
ratlier  wide  glass  tube,  which  rises  a  few  inches 
above  the  cork,  and  is  then  lietit  upon  itself,  and 
nearly  reaches  the  bottom  of  the  basin.  Attaches] 
to  the  tap  by  a  couple  of  inches  of  caoutchouc  tubo 
is  another  piece  of  glass  tube,  bent  at  right  angles, 
and  drawn  to  a  point,  having  an  orifice  of  about 
Jin  .  resembling  one  of  the  common  brass  blow - 
piis-s  of  the  shops.  The  water  issues  from  this 
gently,  but  with  sumdeut  force  to  keep  the  prints 
spinning  round .  As  soon  as  the  level  reaches  the 
Is'inl  in  the  siphon  all  the  water  i«  dniwn  off.  The 
above  took  about  ten  minutes  to  nuikc,  cost 
niricout.  Calculua. 

MOTIVE  POWER  FOR  TRICYCLE8 

[20891.]  I  sbk  with  much  interest  and  satisfac- 
tion the  erTurts  to  perfect  a  steam  tricycle  which  arc 
bring  mudo  iti  several  directions,  and  the  plan 
shown  in  your  issue  of  the  20th  October  proves  the 
possibility  of  carrying  water  and  fuel ;  but  1  should 
like  to  oak,  Why"  is  water  carried,  when  another 
fluid  is  mure  readily  to  be  nlitained  i  I  refer  to  air. 
Of  course,  the  same  pressure  wo  must  not  expect  to 
be  able  to  use,  but  if  the  engine  is  run  at  a  high 
speed,  sufficient  power  may  bo  obtainable  for  the 


purpose,  in  which  case,  fuel  only  would  n-qtiire  to 
he  carried  :  and  oil,  no  doubt,  "would  he  the  most 
likely  to  lie  adopted.  I  might  go  a  step  f  urther  and 
say,  that  if  gas  oil  wns  used,  why  should  not  the 
motive  iwiwcr  take  the  form  ot  a  gas-engine  ! 

1  throw  out  these  few  suggestions  in  the  hopes  of 
bringing  out  some  ideas,  as  many  have  been  trying, 
and  their  opinions  would,  if  published,  at  least  help 
to  stimidnte  to  further  exertions. 

We  will  have  to  get  an  Act  of  Parliament  to  run 
them,  1  suppose ;  but  that  will  come  all  in  good 
time,  if  we  only  can  get  a  really  practical  machine ; 
and  what  a  boon  would  this  be  for  those  who  are 
unable  to  keep  horse-flesh,  and  vet  are  compelled  to 
go  daily  over  a  very  great  deal  of  ground. 

Pcrthslure.  M.  D. 

"  LOOPED   FIGURES  BT  GEARING  "— 
SPHERICAL  SLIDE-REST. 

[30603.]— 1  am  very  much  obliged  to  ••  O.  J.  L." 
for  his  kind  offer  to  let  me  see  engravings  of  looped 
figure* :  it  he  will  send  them  to  the  address  beneath, 
I  will  return  them  carefully. 

I  desire  to  endorse  "  Traversing  Mandrel's  "  re- 
quest to  Mr.  Evans  for  a  description  of  the  spheri- 
cal slide-re»t.  I  hope  Mr.  Evans'  valuable  articles 
arc  not  elided,  and  quite  hope  the  spherical  slide- 
rest,  to  which  ho  has  referred  so  often,  may  be  the 
subject  of  the  next. 

If  ••Traversing  Mandril"  lias  Vol.  XI.,  he  will 
find  a  capital  she**t  of  details,  with  dimensions  of  a 
spherical  rest,  by  "  W.  H.  X.,"  just  the  sort  of 
sheet  1  should  like  to  sec  oftouer  in  the  ••  E.  M." 

Has  our  friend,  '■  F.  W.  G.."  made  a  spherical 
rest  I  and  will  he  or  Mr.  Evans  say  whether  those 
who  have  slido-lathcs  might  not  obtain  a  spherical 
rest  at  two-thirds  the  expense,  by  making  the 
lathe-bed  and  saddle  cross  slide  take  the  place  of 
the  two  lower  slides  of  the  spherical,  taking  off  the 
metul-tuming  restat  the  quadrant,  aud  substituting 
the  worm-wheel  and  upper  slides  of  the  spherical. 

P.  A.  M. 

32,  St.  Jamca'-road,  Tunbridge  Wells. 


SWING  ECCENTRIC  CHUCK. 

[20693.]— lr  "  C.  E.  L."  (48363}  will  advertise 
his  address  in  the  Sale  Column,  I  shall  he  happy  to 
lend  him  the  working  drawings  of  a  "  swing  eccen- 
tric chuck  with  rotary  nose,"  constructed,  and,  I 
believe,  invented,  by  me  now  eleven  years  ago 
(1871)  for  a  3in.  self-acting  lathe.  I  have  had  it  in 
constant  use,  and  find  it  a  most  useful  tool  ;  and  as 
it  is  all  lathe  u  vrk,  anyone  possessing  a  good  iiin. 
lathe  aud  steady  slide-rest,  can  make  it.  1  have 
the  patterns  for  the  above-mentioned  sin-  (3in.) 


ELECTRICAL 

[20694.1—1  A*  very  glad  to  receive  the  criticisms 
of  Mr.  Mnherly.  As  I  am  always  seeking  to 
learn,  of  course'  I  start  with  the  knowledge  that 
there  is  room  for  progress  in  my  knowledge  ;  and 
there  is  nothing  like  disc  ussion  of  our  ideas  to  dis- 
cover their  value.  As  to  the  subject  of  measure- 
ment, Mr.  Moberly  says  he  kuows  "  how  ob- 
scurely the  system  ia  explained  even  by  the  beat 
authorities."  "So  do  I ;  and  I  want,  if  possible,  to 
clear  the  obscurity.  But  I  can  go  a  good  deal 
further.  It  has  never  yet  been  my  good  fortune  to 
meet  with  any  one  electrician  who  lias  made  me  feel 
he  understood  the  subject  thoroughly  :  or  with  any 
two  who  agreed  in  their  explanation*  through- 


through- 
out. 

Now,  as  to  Mr.  Moberly' s  review  of  my  first 
article-.  The  improvement  he  credits  me  with  is 
due  to  his  former  discussion  with  me.  which  caused 
me  to  see  that  the  form  in  which  I  expressed  the 
relations  among  the  units  in  my  book.  win.  likely  to 
mislead  some  :  therefore  I  have  guarded  against 
that  possibility  nnw. 

As  to  my  present  articles.  I  do  wA  think  it  is 
ite  fair  to  complain  that  I  make  certain  state- 
■iita  without  advancing  proofs:  to  furnish  the 
prcxifs  and  go  over  the  whole  ground  would  have 
taken  five  or  six  arttrles,  1  only  pro]swd  to  sketch 
certain  leading  points,  to  meet  several  requests 
which  have  been  made  to  me.  My  whole  argument 
will  he  found  in  the  |«iges  of  my  own  leook  when  it 
comes  out :  these  articles  are  only  such  parts  of  it 
as  I  think  will  be  valuable  to  readers  of  this  paper 
But  I  had  written  what  would  have  involved  a 
couple  of  articles  dealing  with  the  very  points  now 
mined  by  Mr.  Moberly  ;  but  I  have  sent  that  to  the 
EltttricttiH,  ls-cause  I  have  had  some  discussion 
there  on  the  suhject  with  some  of  the  mathematical 
electricians.  Also,  I  did  not  think  I  could  occupy 
the  leading  articles  here  for  several  weeks  over  one 
subjix't  ;  but,  in  view  of  the  remarks  made,  I  may 
tun  I  it  necessary  to  go  to  souie  extent  into  the 
furtlier  mutter.  As  to  the  force  of  gravity  which 
I  took,  one  must  needs  takr  some  value,  and  I 
first  took  that  used  by  lrof.  Evcritt.aud  I  ex  plained 
the  variable  nature  of  17,  as  to  which  I  lun  now 
referring :  and,  as  to  the  other  point,  maw,  1  wa-c 
dealing  only  with  units,  and  that,  us,  in  fact,  I 
includes  the  unit  tuasa  of  1  gramme. 
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A*  to  our  old  difference,  the  effect  of  my  former 
discussion  was  to  make  mo  examine  env  views  uiore 
closely,  and  the  reiralt  has  been  to  -.now  mo  that 
my  statement  that  energy  varies  us  the  square  of 
the  force,  and  more  especially  that  force  (that  is 
E.M.F.)  iasimply  an  expression  for  square  root  of 
energy  is  absolutely  tnte,  frvm  tkt  point  of  raftv  I 
tiilr,  and.  moreover,  that  the  obscurity  in  which 
writers  manage  to  bury  the  whole  subject,  can  only 
he  dispersed  in  that  way.  As  to  tbo  differentiation 
in  my  miud,  of  force,  and  velocity,  it  is  very  simple. 
Fore*  is  that  which  generates  velocity ;  or,  when 
we  define  it  to  constitute  a  unit  by  means  of  mass, 
it  is  that  which  produces  momentum,  which  is 
velocity  multiplied  by  mass.  Therefore,  force  and 
velocity  are,  iu  a  certain  sense,  only  different  ex- 
pressions for  tho  same  value,  and  that  value  is  the 
ctuerjry  belonging  tu  momentum,  V*  x  M  -.  2  (not 
1  mass  as  commonly  said,  though  both  moan  the 
same  value),  utid  that  energy  expressed  as  iU  square 
root.  I  know  perfectly  well  what  will  hajipeu— I 
shall  bo  told  I  am  wrong,  as  Mr.  Moberly  tells  me  ; 
then,  that  it  is  utterly  contrary  to  received  ideas : 
theti,^  by-and-by,  my^  point  of  riesr  andjts  results 

*•  Oh,  yes,  of  course— we  all  knew  that !  " 

For  sometime  I  have  been  teaching  that  the  so- 
called  "  resistance  "  of  electricians  is  a  misnomer,  anil 


I  distinctly  put  this  in 
*e  ye.irs  ago  on  statement*  made  by 
in  his  Glasgow  lecture,  and  I  showed 


leads  to  all  sorts  of  errors 
a  discussion,  three  years  ago  on 
l>r.  Siemens  in  his  Glasgow  U 

that  electrical  resistance  was  a  mere  mathematical 
form — that  it  was  really  only  the  reciprocal  of  con- 
ducting eapacitv.  In"  his  address  to  tho  B  A., 
Irr.  Sieroens  sny's,  "  Th#J  resistance  or  the  reciprocal 
of  the  em<lnct>n<i  jxtittr  fj  n  tnmiuttvr,  is 
in-opcrly  measured  in  terms  of  a  velocity."  | 
Presently,  every  one  will  say  this,  and  tlien 
they  wili  also  declare  that  everyone  always  knew 
it.  But  it  would  be  very  difficult  to  Hod  a  single 
book  or  pane  •  in  which  that  definition  of  resistance 
is  given.  It  is,  of  course,  true  that  this  statement 
is  tii  be  found  often,  which  I  take  from  F.  Jenkin  : 
"The  conductivity  of  a  given  wire  or  conductor  is 
the  reciprocal  of  tho  resistance."  It  is  also  true 
tint  nittltuiiticxiUti  two  matters  so  related  are  of 


necessity  reciprocal*  of  each  other, 
difference  of  meaning :  in  the 


But  mark  the 
the  resist - 

!  is  the  actual  thing ;  the  conducting  eapacitv  is 
calculated  from  it.  But  what  I  mean  is.  that  the 
conducting  power  is  tho  real  thing  which  Nature 
(rives  to  us,  and  that  the.  so-called  resistance  has  uo 
existence— it  is  only  a  mathematical  formula  ex- 
pressing the  square  root  of  tho  true  resistance,  the 
onorgy  absorbed.    I  am  quite  aware  of  the 


•any 


is  one  that  fits 'the  dimensions. 


in  the  mathematical  mind ;  my  views  ilc.  not  con 
leniently  fit  into  the  svstem  of  dimensions 

Professor  Bayne  objected  to  my  views  when  he  | 
declared  that  potential  was  tho  square  root  of  | 
force ;  and  I  replied  that  if  lie  substituted  energy  | 
for  force,  he  would  express  a  truth.    He  replied 
that  he  could  see  no  expression  of  dimensions  tliat  \ 
would  cover  my  expre»i<  u,  and  that  it  would  imply 
that  potential  was  electricity.     I  conld  only  say 
that  tins  did  not  give  me  any  concern.    All  these 
ideas  and  systems  are  purelv  artificial.    What  I 
seek  ami  wish  to  give  to  other*  is  the  truth,  the 
1  facts :  it  is  the  business  of  the  mathema- 
I  tit  their  system  to  these,  not  to  sqn 
we  tacts  into  their  dimensions.    Can  there  be 
doubt  as  to  which  is  the  truth  in 
mcnts  V 

A  unit  of  current  is  that  electric  quantity  which 
produces  changes  in,  or  motions  of,  or  is  trans- 
mitted by,  one  equivalent  of  a  body 

A  unit  currcir  ' 

c  =  u  t-1  mi 

Mind,  both  are  true ;  but  the  first  is  the  truth 
of  natural  electricity,  the  other  of  the  artificial  elec- 
tricity invented  in  the  schools. 

Sigma. 

BREAD-?.  C.  S — BLEACH  AND  DYE 
REFUSE — ACROBATS  UNDER  WATER 
BUTTER. 

[J06£i."j.| — To  the  query  headed  "  Bread "  (page 
171,  No.  4KM3)  r  um  unable  to  give  any  definite 
reply,  though  I  might  hiuard  a  guess.  The  prac- 
tice of  bakers  is  probably  based  un  good  grounds, 
tlie  result,  of  experience ;  but  1  mutt  confess  tho 
exact  rationale  of  the  procedure  is  not  clear  to  me. 
I  have  read  Graham's  lectures  on  the  *'  Chemistry 
"-malting  "  without  having  my  difficulties 
removed.  Possibly  "•Amateur"  may  be 
•  successful,  and  I  can  at  least  promise  that  hi 
will  be  amply  repaid  the  trouble  of  perusal,  even  if 
he  does  not  obtain  an  exact  answer  to  his  query. 
Graham's  lectures  fnrmed  tho  Cantor  course  de- 
livered before  the  Society  of  Arte  in  November  aud 
December,  1N7II,  and  were  published  in  the  K.NG- 
ijijii  iUritsjnc  during  the  summer  of  INKu. 

"  F.  C.  t>."  (query  *"M>,  jmgc  'M\  the  initials 
employed  by  Fellows  of  the  U.einical  Society,  are 
not  to  bo obteinocl  simply  as  alleged  by  "  E.  M.," 
by  yetting  "a  friend  to  propose  ynu,  and  a  yearly 
sill  scriptien  juiil  in  adwiuce."  ft  is  ueccssurv  that 
the  candiilate  shonld  be  ncminated  by  at  least  five 


Fellows  of  the  society,  and  unless  tliesc  include  one 
or  mnre  chemists  of  repute  h«  has  a  fair  chance  of 
being  blackballed.  Then  the  name  of  tho  candi- 
date is  submitted  to  two  meetings,  aud  at  a  third, 
the  voting  takes  place.  I  believe  at  least  two- 
thirds  of  the  votes  in  a  full  house  are  necessary  for 
elec  tion.  If  duly  elected,  the  newly-fledged  Fellow 
will  bo  called  oti  for  an  entrance  fee  of  four  guineas, 
and  two  guineas  more  in  payment  of  his  first  year's 
subscription.  The  main  object  of  the  society  is  the 
advancement  of  chemistry,  and  tho  fellowship  is 
not  restricted  to  liroftissioiial  chemists,  but  is  open 
to  others  interested  in  the  objects  of  tho  society. 
Still,  tho  candidate  will  require  to  have  a  sound 
knowledge  of  chemistry,  and  a  special  acquaintance 
with,  at  least,  some  particular  branch  or  application 
of  it,  or  he  will  not  find  Fellows  who  will  become 
sponsors  for  him.  If  the  querist  is  in  search  of  a 
guarantee  of  professional  competency,  lie  will  find 
it  in  the  Institute  of  Chemistry,  an  association  of 
those  professionally  engaged  in  tho  teaching  or 
practice  of  chemistry.  To  become  a  member  of  this 
tody  he  will  require  to  pass  a  stiff  examination. 

I  can  quite  imagine  that  "Bleach  aud  Dye 
Refuse  "  (query  4N0H0,  page  98)  might  prove  very 
injurious  to  o*  sewage-farm.  Mark  depends  on 
the  projjortinu  existing  between  the  refuse  and  the 
•  i  -  age.  and  ni'  re  on  tin  nature  of  tho  dyes 
employed.  I  nm  not  a  lawyer;  but  I  fancy  a 
sanitary  authority  con  decline  to  receive  injurious 
refnse  *  at  least,  under  certain  circumstances. 

With  reference  to  the  article  on  "  Acrobats 
I'nder  Water,"  page  103,  1  may  say  that,  a  few 
months  smoc,  I  saw  "I.urline"  perform  at  the 
Circus  in  Paris,  aud  on  that  occasion  she  remained 
under  water  2  minutes  10  seconds,  by  my  watch. 

"Butter"  (query  4K234,  J»ige  llii)  may  lie 
analysed  in  the  following  manner :  Expose  5 
grammes  of  tho  sample  to  a  tem]>crature  of  1U.V  to 
110'  C.  in  a  weighed  beaker  for  about  an  hour,  or 
until  no  more  globules  of  water  can  be  perceived  on 
looking  at  the  lieuker  from  below.  The  loss  of 
weight  gives  the  water.  After  weighing,  tho  fat  is 
remcltod  and  filtered  into  a  small  weighed  Issaker 
kept  in  a  warm  place.  Tho  residual  matter  is 
rimed  on  to  the  filter  with  petroleum  spirit  whirh 
luis  been  redistilled  at  a  temperature  ltelow  80"  C, 
and  washed  with  hot  petroleum  spirit  till  free  from 
fat.  The  filter  is  dried  at  Imi'  C,  and  the  contents 
scraped  off  and  weighed.  After  weighing,  the 
residue,  which  represents  the  curd  and  salt  of  the 
butter,  may  bo  examined  under  the  microscope  for 
starch,  cellular  tissue.  cVc,  and  then,  if  de-sirod, 
treated  with  cold  water,  and  the  solution  further 
examined.  Usually,  however,  it  is  sufficient  to 
ignite  the  residue  in  porcelain  at  a  low  temperature, 
and  regard  the  non-volatile  matter  as  salt,  the 
combustible  as  cunt.  If  ■*>  grammes  of  the  sample 
was  the  quantity  operat«l  on,  the  weights  found 
will  require  to  be  multiplied  by  20  to  obtain  the 
percentages.  The  fatty  matter  may  lie  determined 
indirectly  by  subtracting  the  sum  of  the  percentages 


if  water,  curd,  and  salt  from  HXrOO.  It  may  be 
estimated  directly  by  evaporating  off  the  petroleum 
spirit  from  tho  washings  of  the  curd  and  salt,  and 
adding  the  weight  of  tlx-  residual  tat  so  obtained  to 
that  of  the  main  quantity.  It  is  not  advisable  to 
mix  tbo  filtrate  and  washings  together,  as  the  last 
traces  of  the  solvent  are  volatilised  with  difficulty 
if  th"  quantity  of  fat  is  considerable. 

The  querist  will  find  the  foregoing,  and  much 
more  information  about  butter,  in  volume  II.  of  my 
'■  Commercial  Organic  Analysis." 

Oct.  >.  '  Alfred  H 


LEGAL  REPLIES. 

■JOoWi.] — LAfxen— Passesuehs  (48359).— I  do 
think  such  a  launch  as  is  mentioned  would  re- 
to  be  licensed  to  earn-  passengers,  if  only 
<me  or  two  friends  were  taken.  Unless  it  comes 
under  the  definition  of  "  passenger  vessel,"  as 
given  by  tho  Act  of  lSoo,  as  amended  by  the  Act  of 
18»i.1,  and  which  includes  any  sea-gning  vessel 
carrying  n  greater  number  than  in  the  proportion 
nf  one  adult  to  every  twenty  tons  where  propelled 
by  steam,  and  which  1  must 
self  to 


Rioht  of  Way  —  Ciiitxii  —  Vicxjuae.— The 
ripht  of  way  to  the  church  is  a  way  of  necessity, 
lint  it  only  exists  during  the  times,  and  fur  the  pur- 
poses, of  going  to  church,  and  is  a  common  form  of 
asc-mcnt.    Unless,  therefore,  it  has  been  used  as  a 


way  to  the  vicarage  for  over  twenty  years,  and  so  a 
title  by  proscripti'-iu  luis  been  acquired,  the  fanner 
i*  rigid  in  his  contention  that  the  right  of  way 
through  his  farm  to  the  church  does  not  give  or 
imply  a  right  of  way  to  the  vicarage  simply  1«'- 
causc  it  jmtis  the  churchyard.  But  there  may  bo 
other  facts  iu  the  izisc  with  which  I  am  not  ac- 
quainted, and  which  would  modify  or  alter  this 

\  jew. 

Wtix  —  Lkasc  —  Okovxd  Rext  {4(v'173).—  The 
arrangement  made  in  the  will  was,  ni  course, 
practicable  us  long  as  both  projiertie?  remained  in 
the  hand  of  one  trustee.  But  when  they  are  sol  I 
to  separate  owners  it  will  become  impossible,  he- 
causo  no  freeholder  can  be  compelled  to  release 


some  portion  of  his  property  from  ground-rent  and 
look  onlr  to  the  remainder.  If  the  landuwner 
consented,  then  it  could  lie  done  :  but  without  that, 
it  is  a  scheme  that  has  become  legally  unworkable, 
and  will  have  to  bo  abandoned. 

WiLi.-AnstTXisTRATlojr  (48391). — The  querist, 
being  apparently  the  residuary  legatee,  has  tho 
legal  right  of  taking  out  letters  of  administration 


1,  there 


With  the    will    annexed ;    for,   there   being  no 

1st  no  regular 
re  doing  that,  he  must  obtain 
possession  of  the  will,  and  he  will  have  to  take  thn 


executor  appointed 
probate.    Hut,  befn 


proper  proceedings  st  tho  Probate  Court  to  compel 
its  production,  should  his  stepmother  hold  it  and 


In  short,  tho  querist 
is  obligi-d  to  cuusult  a  solicitor,  and  ho 


refuse  to  givo  it  up  to  him. 
will  find  he  is  t " " 
had  better  do  t 


DIE- CUTTING. 


.a»97.]-Tias  u  a  subject  which,  during  Ok. 
iny  years  I  have  been  n  reader  of  the  "  E.  M." 


I  have" never  st-cn  touched  on  by  any  writer.  Yet 
I  hope  it  is  not  one  an  amateur  may  not  legiti- 
mately desire  to  know  something  about,  and 
perhaps  put  into  practice.  For  what  could  be  a 
more  enduring  proof  of  skill  ond  taste,  than  the 
cutting  of  your  own  monogram,  crest,  or 
to  be  used  for  stamping  your  i 
envelopes,  \c.  ;  or,  if  young 
mime  lady  love's  instead. 

If  anyone  amougrt  our  many  good-natured  cor- 
respondents run  Ik'  found  ready  and  able  to  give 
the  instructions,  I  think  he  would  find  not  a  few 
interested  readers  bcsiilcs  myself.  "Jack  of  All 
Trades  "  is  busy  on  carpentry  now.  lie  gave,  I 
think,  some  liints  on  engraving  lately.  Perhaps 
this  too  may  come  within  his  range  :  but  if  any 
competent  person  will  take  up  the  subject,  I  hop» 
he  will  give  us  the  whole  "  story  from  beginning 
to  end,"  and  thus  add  one  more  to  the  innumerable 


subject*  which  our  ' 


light 


VBGETARIANISM. 

[2fl«iClS.3-Tiir.  medical  profession  owe  a  debt  of 
gratitude  to  "Polyglott''  (letter  V«i74)  lor  his 
recommendation  of  raw  tnt»t  as  an  article  of  diet. 

It  will  certainly  bring  more  grist  to  the  medical 
mill,  nnil  give  us  |Ksir  doctors  a  chance  to  live  in 
ease  and  comfort ;  we  are  now  having  a  hard 
struggle  for  existence ;  temperance  societies,  food 
reform  societies,  uuti-tolsicco  societies,  and  anti- 
vaccination  societies,  with  the  addition  of  dress  re- 
forms, and  many  other  reforms,  are  making  people 
so  healthy  that  we  poor  medicals  shall  have  to  turn 
our  lancets  into  pruning-kuivos,  or  going  on  Uio 
distressed  operative  begging  system,  if  these  things 
hut.  We  can  well  understand  medical  men  not 
liking  all  these  reforms,  as  each  one  is  depririug  us 

If  people  take  to  esiting  raw  meat,  then  tape- 
worms will  lie  common  ;  we  shall  be  able  to  study 
the  ravages  of  the  terrible  trichina*,  and  shall  for 
over  be  able  to  set  at  rest  the  number  of  diseases 
communicable  to  man  from  the  lower  animals.  Wo 
know  at  present  of  sovm  which  are  communit-aMr, 
but  if  raw  meat  comes  into  fashion  the  number  will 
be  legion. 

"Polyglott"  may  answer  in  return,  "but  I 
mean  people  to  eat  |ierfcctly  wholesome  meat." 
Now.  who  is  to  know  what  is  good  and  what  is  had 
iu  meat ';  Inspection  due*  not  reveal  it,  and,  again, 
a  terrible  number  of  our  animals  are  diseased ;  in 
it  is 


,  W>  per  cent,  are  so.  In  1H«0,  1 
Jews  kdled  l:s,<XJ0  odd  cattle,  out  of 
which  more  than  6,000  were  rejected  as  unlit  for 
the  fowl  of  the  Israelite  race.  Now,  if  the  Jews 
reject  this  number,  and  they  inspect  cattle  before 
they  are  killed,  how  much  diseased  meat  can  bo 
found  in  the  market  r  The  meat  wliich  the  Jewish 
inspectors  reject,  is  not  destroyed,  but  bought  and 
sold  to  tlie  Christian*. 

The  digestibility  is  his  second  point— we  will  soon 
dismiss  that.  Animal  food,  or  rather  the  nitro- 
genous jiurt  of  it,  U  dissolved  in  the  stomach,  and 
got  rid  of  in  aly>ut  three  hours,  but  the  stomach  has 
to  do  most  of  the  work.  If  vegetable  food  is 
taken,  a  ceitaiu  jwrt  only  is  digested  there,  the  rest 
being  digested  in  tho  intestines.  Thus,  we  find 
that  vegetable  fo<xl  gives  the  stomach  leas  work  to  do 
than  docsanimal  food.  In  gastric  ulcer  i.e.,  ulcera- 
tion of  stomach  a  diet  of  fruit  will  cure  quicker 
than  anything  else  :  in  fact,  any  sensible  physician 
at  onec  'stops  all  meat  foods  except  brulhs,  which 
are  absorbed  almo&t  as  taken. 

The  pmdiro  of  eating  raw  or  cooked  food  is 
nothing  more  than  habit,  which  will  use  us  to  any- 
thing. 'Tii  said  the  Abyssinians  actually  cut  a 
steak  from  the  living  cow  and  eat  it  recking  iu  its 
warm  blood.  Tapeworm  is  also  very  common 
umongst  these  people  ;  a  man  did  not  consider  ho 
was  iu  the  fashion  unli-s*  he  hail  two  or  three  of 
I  them.  The  raw  oysters  and  eggs  which  "Poly- 
I  glut:  "  mentions  take  three  hours  to  digest,  whilst 
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raw  apples  only  take  an  hour.  I  shall  l*  plul  to 
hear  from  what  complaints  ••  Polyglott "  suffers. 
1  might  like  him  ju>  a  frii'ud.  but  I  cannot  help 
criticising  hi*  opinion*  u»  express,  d  in  the  Kxiiusa 
Mecuaxic. 


October  X>. 


T.  R.  Alliuson,  L.R.C.P. 


*'  THE  WIMSHT/RST  INDUCTION 
ELECTRIC  MACHINE." 

f20699.}— Is  your  issue  of  the  -Jt<th  Oct.  you  give 
a  description  and  engraving  of  what  is  called  *'Tho 
Wimahurst  Induction  Electric  Machine."  Will 
you  give  nic  a  small  space  to  niuko  a  few  remarks 


I  am  somewhat  surprised  at  thn  claims— firstly, 
as  to  its  originality,  ami  secondly,  as  to  it.i  merit*. 
1  find,  by  the  description,  that  it  is  nothing  more  nor 
lew  than  our  •■hi  friend  the  Holtz  ;  the  substitution 
of  glass  slips  fur  tlie  fixed  pla-ss  plates  being  old,  an 
also  the  placing  of  it  under  glass,  to  exclude  mob- 
tore  and  dust.  Tnic,  the  addition  of  a  frietional 
machine  in  the  manner  illustrated  may  be  new  ;  but 
that,  I  rcntiire  to  think,  in  not  an  arrangement  that 
will  find  favour  <  ithcr  on  the  stsjre  of  compactness 
or  economy.  I  am  surprised,  however,  to  find  any- 
one going  Wk  to  the  Holus.  which  reqiiire*  prun- 
ing, when  we  have  so  excellent  uu  arrangement  as 
the  recent  "  Vim  " 

Tie?  writer  of  the  description  Sir.  Wimshurst's 
machine  surely  cannot  he  much  acquainted  with 
the  '*  Vos»,"  or  he  would  not  uy  Unit  it*  jsiwer  in 
l:ruit> J  by  the  difficulty  of  multiplying  the  pLit. 
There  U  no  diffiriilty  in  this  way  "whntrvcr.  The 
Von*  machine  lends"  it.v  If  to  tho  multiplication  of 
plate*  as  readily  an  any  other.  'Hie  groat  merit 
claimed  for  Mr.  Wimshurst's  machine  is  the  con- 
necting  of  all  the  armature*  on  the  same  bide.  I 
should  think  that  anyone  making  a  nv.iltiplate 
machine  would.  r/fe-w..-,  connect  them  thus.  I  have 
made  a  numlwr  of  double-plate  machine*,  and  have 
always  connected  the  armatures  on  the  name  ride* 
I  showed  one  so  made  hut  June  at  the  Physical 
Laboratory,  South  Ke-nsington.  A  friend  of  miuc 
made  a  nx- plate  machine.  Vow  principle,  substi- 
tuting glass  >lip*  for  tlii  fixed  platen,  and  tlte  whole 
is  under  a  gla^s  came ;  A.,  is,  of  course,  connected 
ui  this  way. 

I  fail,  therefore,  to  see  anything  new  in  Mr. 
Wimshurst's  machine.  Indeed,  I  must  fay  I  con- 
sider it  a  step  1-ackwards  ;  and  this  view  is  cuufinncd 
by  the  reported  performance  of  the  machine.  1  or 
a  macliine  with  iil'in.  plates,  7in.  sparks  are  sh  ut. 
It  ought  to  give  loin,  at  least :  and  for  12  plate* 
the  discharges  ought  to  he  in  very-  rapid  sucis  -mou. 
Four  or  five  .-parks  of  ;tin.  for  "each  revolution  of 
the  driving- win*  1  is  jioor.  1  will  undertake  to  get 
the  same  from  a  double. plate  machine  of  I2iu. 
diameter,  of  the  Voss  pattern. 

In  conclusion,  I  may  say  that  the  "  Vnsa "  is 
everything  that  can  be  desired,  save  in  the  fact  that 
it,  like  others,  is  >wt  workable  in  any  state  of  the 
atmosphere,  though  some  maker*  claim  this  for  it. 
Putting  it  in  a  glass  ease,  with  dryers,  is  an  obvious 
way  of  curing  this  defect ;  but  it  renders  it  cumber, 
r  and  costly,  and  is  not  so  effective  as  would 


other  hospitals.     On  asking  alsiut  his  habit",  I 
found  that  he  had  always  lieeti  an  al-staincr,  and 
that  his  parents  had  been  healthy.     Thinking  that 
I  had  Is/fore  tor  a  case  which  rcfutisl  my  convic- 
tions  on  this  |sjuit,  I  put  him  aside  to  get  liis  boot* 
aud  stockings  off,  in  order  that  1  might  examine 
his  feet.    I  found  thai  he  sulT.  red  not  from  gout 
but  from  Jlnt  fat.  and  his  business  keeping  him 
Minding  many  hours,  he  suffered   from  painful 
straining  of  the  weak  ligaments  which  suppurt  the 
arch  of  the  foot.     My  u4vi*ing  hint  to  sit  at  his 
work  so  as  to  take  the  weight  off  the  arch  of  his 
foot,  enabled  him  to  avoid  the  suffering  and  gradual 
aggravation  which  he  had  lung  liecn  undergoing. 
It  is  ]>o»ible  that  by  gross  gouiuiandisiug  without 
alcohol,  gout  nuiy  bo  generated,  but  1  never  saw 
an  authentic  raise  of  the  kind,  and  lielievo  them  to 
lie  extremely  rare.    The  effect  of  large  indulgence 
in  alcoholic  beverage*,  and  especially  if  combined 
with  all  excessive  use  uf  sugar,  aud  other  fattening 
f.Ksls,  is  to  throw  upon  the  oxidising  and  excretory 
'  organs  of  the  body  undue  work,  in  order  to  keep 
the  system   free  from  being  clogged   with  re- 
duuilnut  material.  Ami  the  result  of  undue  work  is 
I  premature  decay .    Thus  a  man  in  middle  age,  when 
|  the  best  and  most  fruitful  part  of  his  life  should  bo 
I  to  come,  linds  that  his  liver,  kidneys,  and  other 
1  vital  organs  cannot  be  kept  upto  their  work,  sallow- 
|  uess,  headache,  aud   indigestion  occur,  attended 
[  with   a    thick  deposit    of  imperfectly  oxidised 
irfiiw    in    hii    urine    whenever    he     gi'ts  a 
little  chill,  or  whenever  he  commit*  any  further 
indiscretion  in  eating  or  in  thinking.    In  this  stage, 
should  the  kidney*,  uot  be  able  to  clear  off  the 


idi.«  •]  io.it> 
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There  still  remains  something  to  be  done  in  this 
way,  anil  if  this  be  acoouililishcd  for  the  Vow,  the 
•bine  will  l«i  simply  perfection. 
A.  R.  MoUson.  Science  Teacher,  Swansea. 


[Jf>70O.]  — 
autumnal  ah 


ICAL  REPLIES. 

of  work  during  my 
absence  from  Loudon  bus  prevented  mv 
replying  a*  usual  to  various  ijuerie*,  which  I  much 
regret. 

Gorrr  (-4R275).  — Oout  is  a  disease  manufactured 
by  the  sxitferrr,  or  inherjtcsi  from  progenitor*  who 
had  manufactured  it  prior  to  the  sufferer'*  exist- 
ence. If  both  parents  come  of  a  gouty  stock,  so 
much  the  worse.  If  a  patient  inheriting  the  gouty 
diathesis  continue  the  process  of  manufacture,  he 
will  produce  the  worst  and  most  inveterate  muui- 
testations  of  Die  disease.  If  he  live  carefully,  in 
such  way  as  to  neutralise  the  gouty  tendency,  and 
if  he  espouse  a  mate  not  subject  to  the  diathesis,  ho 
may  not  only  survive  the  diathesis  in  himself  and 
escape  gout  altogether,  but  his  childreu  will  get  n 
new  start  in  vitality,  anil  the  diathesis  may  die  out.  I 
But  an  inheritor  of  the  gouty  diathesis  always  lias 
the  tendency  somewhere  in  him,  and  even  if  he  never  I 
rouse  it,  he  still  transmit*  the  tendency  to  his  chil- 
dren in  proportion  as  they  inherit  his  Mood,  and 
in  per*ou  the  manufacturer  of  the  dia- 
How,  then,  may  we  best  neutralise  an 
hereditary  tendency  or  prevent  the  manufacture  of 
the  diathesis Tim  gouty  diathesis  is  a  worn-out  [ 
condition  of  certain  excretory  organs,  probably 
complicated  with  a  <Limagcd  power  of  as»imihitiou 
for  food,  and  of  oxidation  for  refuse.  Its  cause  is 
almost  always  tho  prolonged  use  of  alcoholic  ls  ver- 
ages.  Indee<I,  I  rw;ver  saw  gout  in  an  abstainer, 
unless;  be  had  well  marked  gout  in  his  family 
history.  Some  months  since  a  man  came 
to  see  me  at  the  hospital  with  bud  feet, 
which  he  said  was  due  to  "gout,"  for  which 
he    had    been    treated  lor  several   montliS  at 


ini|s.'rfc<  tly-oxii 

not  upon  the  sides  of  the  vessel  into  which  tho  urine 
is  |viss.  d,  but  in  the  lining  membrane  of  his  join's, 
and  firstly  in  those  ioiuts  which  are  furthest  from 
tin?  centre  of  the  circulation,  and  from  which  the 
bhssl  returns  witli  the  most  difficulty.  Heu<v  the 
<h  ]wsit  in  the  small  joints  of  the  feet,  ami  in  tlie 
hand*.  Thi*  degsisit  furs  up  the  inside  of  the 
joints,  cau*.»  the  joints  to  mHame,  and  makes 
m<»tiou  a  source  nf  excruciating  agony.  This,  thcu, 
is  gout  in  its  primary  form.  Later  on  the  gouty 
dejso.it  finds  its  way  into  the  walls  of  the  arteries, 
and  es|s'.  ially  into  the  art.-rw-sof  the  bruin,  making 
those  arteries  inelastic  and  brittle,  very  much  like  a 
tuls'  of  adult,  rat.  d  vulcanised  itidiirubbcr  when  it 
has  been  some  time  iu  use.  Such  degenerated 
vossels.  of  ix.urse,  bar>t  under  mental  excitement 
when  tlieir  il-niy  has  arnve.1  at  a  certain  jsiint, 
and  the  eons.sjUeucc  is  an  escupe  of  blood  u|ioii  lie. 
brain,  jtlfiughing  up  the  soft  uervous  tissue,  nud 
causing  death  by  ajsjplexy,  or  jeiraly.-js  of  various 
limbs,  aoconliiig  to  the  nervous  centres  whi  h 
happen  to  lie  bniken  up  bv  the  effimed  bhxal.  Thu 
i«  the  cause  of  those  sudden  death*  in  p.  rt-wine. 
faces!  country  squires,  as  well  us  in  the  rod-iio«».'il 
niechauica  wlio.  fur  y.ara  have  been  g<Mxicu*toiai-i-s 
at  the  public-house.  Tho  slow  degeneration* 
caused  by  tk-  gouty  diatliesis  not  only  uivade  t.ie 
joints  ot'  tleVblo>si-vessels,  but  they  invade  and 
damage  all  the  organs  of  the  lssly,  and  stone  in 
the  bladder  and  ki\iuey  is,  probably,  only  another 
form  of  sci.oudary  or  U'rtiary  gout.  So  well  is  this 
among  vital  "statistii-ians,  that  life 
officials  always  charge  an  extra  premium 
upon  persons  with  the  gouty  diathesis,  and  alto- 
gether refuse  men  who  liave  marked  evidence  of 
gouty  damage.  Such  being  tho  cause  and  nature 
of  gout,  how  can  those  who  suffer  from  it  best 
avoid  its  more  serious  development  ?  In  answering 
this  practical  question,  it  must  be  realised  that  n 
man  sworking-|s>wcri*  limited  by  the  amount  of  fissl 


which  he  eau  continuously  pass  through  his  system, 
just  us  the  |s>w.r  of  a  steam  .engine  is  limit. -1  by 
the  amount  of  fuel  which  its  furnace  can  oxidise. 
Should  the  furnace  1st  worn  out,  tho  engine  is  like 
a  man  whose  stomach  and  assimilative  organs  have 
been  damages!  by  drinking.  Should  the  draught, 
or  the  chunuey,  or  the  ash-pan,  Ui  at  fault,  aud 
tlie  furnace  become  chokes),  the  engine  is  in  tlie 
condition  of  a  man  whose  oxidising  aud  excretory 
organ*  ore  inefficient,  and  you  gel  a  cold  nmokv 
fire,  when  tlie  man  gets  an  impure  and  gouty  bloo<f. 
J  u»t  a*  a  casual  excess  of  fuel  would  chi  iko  "up  *ueh 
a  furnace,  so  u  casual  excess  of  food  or  drink,  or  of 
nvcrworkin  the  man,  will  bringon  anattack  of  gout, 
by  throwing  into  his  blo.sl  miini  reftis.!  tluiu  the 
excretory  oigaus  can  get  rid  of.  8ueh  a  furnace 
requires  sparing  and  careful  supplies  of  fuel ;  its 
work  must  b*.  cut  down  to  the  measure  of  iu  capa- 
city ;  and  gloat  care  must  be  taken  to  keep  all  tho 
Hue*  swept.  Xow,  a  gouty  mall  must  manage 
himself  on  the  same  principles.  Alcoholic  beverage 
he  should  abstain  from  altogether.  His  food  must 
Is.  simple,  well-cooked,  and  so  spiring  in  quantity 
as  to  keep  him  in  slim,  spare  condition.  His 
clothing  should  Is!  light,  warm,  and  permeable, 
so  that  the  action  of  the  skin  may  lie  utilised 
to  assist  tho  internal  excretory  organs  a*  much  as 
|s«sible.  Then  «uch  a  man  must  cut  down  his 
work  to  such  measure  as  can  be  accomplished  w  dl 
under  the  se  conditions,  and  he  must  avoid  sudd,  u 
bursts  of  mental  excitement  or  of  physical  effort, 
as  these  bursts  are  followed  by  a  profuse 
'  the  blood  of  effete  mate'rial.  and  a 
of  hU 


organs.  Now  a  gouty  man  living  under  such  cota- 
ditiou*  may  live  n  long  aud  hajipy  life,  and 
never  have  a  twinge  of  gout  unless  by 
iiulisrretion  he  runs  over  the  line  which  should  be 
observed.  But  a  valuable  aid  to  such  men  is  a  half, 
pint  draught  of  hot  water  directly  thoy  wake  in  the 
morning.  Such  a  draught  runs  at  uuce  into  the 
blood,  and  in  half  an  hour  will  lais*  out  through  the 
kidneys,  rinsing  out  the  system,  eoirying  off 
all  effete  residue,  and  enabling;  the  patient  to 
cat  his  simple  btsakfost  with  unusual  nest  and 
profit.  If,  neverth'l.-v,  the  urine  continue*  to  bo 
overcharged  with  solids — as  is  shown  by  its  deposit- 
ing a  s»sliment  as  it  cools — the  quantity  of  morning 
hot  water  may  lie  increased,  and  the  supper  should 
bo  limited  to  a  basin  of  thin  meat  broth  und  a  shoo 
of  dry  toast.  Should  tho  urine  still  de|>o«t,  a 
seidlitc  powder  with  u  pinch  of  ginger  may  be  taken 
occasionally  with  the  morning  draught  of  hot 
water,  and,  generally,  that  will  suffice.  If  the  man 
lias  not  the  sense  or  tlie  nerve  to  live  according  to 
the  measure  of  the  capacity  of  his  excreting  organs, 
then  he  must  be  purged  and  cleared  out  occasionally 
by  mercurial  and  other  remedies,  such  as  colchicum, 
Ac.  which  act  violently  ii|>on  the  bowels  and  other 
excreting  orgsasl :  and,  possibly,  are  a  smaller  evil 
than  his  allowing  renewed  attacks  of  gouty  dejioaits 
to  ruin  las  joints  and  vital  tissues. 

The  Turkish  and  other  forms  of  bath,  with  what 
is  known  as  hydropathic  treatment,  is  often  a  useful 
auxiliary  iu  attacks  of  gout.  Soaking  the  affected 
joints,  or  the  whole  body,  in  a  hot  bath  containing 
a  handful  of  washing  wilo,  is  often  very  helpful  by 
neutralising  aud  chuiinating  tlie  goutv  material. 
Paring  gouty  attacks  rest  iu  bud  and  very  sparing 
di"t  should  bo  adopted. 

BxtiY  HuU'ixo  BiiEATH  (482991.— This  Isiby  is 
suffering  from  "luryuguunu*  stridulus,"  and  will 
sudd,  nly  "  gag"  or  hold  its  breath,  or  make  a 
crowing  noise  when  startled  or  when  odd  air  blows 
iqsrii  the  face  suddenly.  The  disease  is  n  dangerous 
one,  and  often  causes  suffocation  in  a  child 
apparently  ijerfectly  healthy.  Oct  the  baby  change 
of  air  if  ixxwible.  Keel  it  with  fxtreine  care,  «» 
that  it  gets  no  flatulence  or  indigestion  to  distend 
tU  stomach  and  excite  tlie  attacks.  If  living  in  a 
cold,  low,  or  damp  place,  send  the  baby  to  a  warm, 
dry.  high  atmospheie.  or  to  the  sea -side.  Clothe  tho 
child  very  well,  and  let  it  be  carried  out  into  the 
open  air  in  tho  sun  every  day  once  or  twice. 
When  the  attacks  come  on  a  few  drops  of  bnuuly 
put  into  its  mouth  will  gouemlly  ons^st  or  mitigat* 
the  severity  of  the  s|suun.  A  little  ether  or  chloro- 
form ilropped  on  to  a  little  eottou-wool  or  into  a 
liautlkerchiuf  aud  held  over  the  baby's  mouth  u 
tiett.  r  than  the  brand) .  but  practically  the  hitter  i* 
so  much  more  handy  and  manageable  that  it  should 
be  used  if  it  will  suffus..  Should  the  child  appear 
what  nurses  call  "titty,"  give  it  a  little  c&icuicd 
magnesia  and  ginger,  which  the  druggist  will  mix. 
If  tlie  disease  coutinuua,  ask  your  doctor  to  odviso 
yuu. 

(iLAsrmTLAE  SwrLLiso*  (4Sa~J0).— I  think  that 
I  have  already  dealt  with  thi*  subject  in  a  buck 

WKAX.VESS  .FKSEt-JolXT  [48960). 
for  useful  reply  without  ]iorsoual  cxoi 

CxTAlilcl!  (4H36H).—  This  |«tirmt  is  suffering  from 
a  chionic  catarrh  of  tlie  H|t]iei-  paiuuigca  eif  tlui 
nostrils.  Tho  Bccretion  aceiimulates  in  the  rocessen 
of  tlww  passage*,  and  makes  the  patient  islious  by  an 
offensive  smell  from  the  decomposing  ticcuui illations. 
These  must  bo  raked  out  of  the  recesses  of  the  upper 
pa.sr.ii;.  s  by  means  of  a  loop  of  brass  or  steel  piuuo- 
wire,  lashed  whipthong-fastiion  over  n  wooden 
penhelder  or  other  suitable  bundle.  Tliis  loop  of 
wire-  (or  n  long,  slender  hairpin;  should  be  piuaavd 
well  up  into  the  recesses,  and  be  a«ril  so  as  to  clear 
out  all  the  decomposing  accumulations ;  and  thi* 


must  he  done  every  mi 
thus  made  permcamc  to  air, 


The  passage*  being 


proper  and  vigorous 
use  of  a  pockct-handket-clucf  will  enable  the  uos- 
trils  to  be  kept  clear.  If  the  odour  is  offensive, 
injisrt  u  solution  of  Cotidy'*  fluid  and  water,  made 
strong  enough  to  be  of  a  claret  colour,  but  not  to 
give  jMiin  to  the  nostril*.  In  some  of  these  can 
the  cause  is  simply  that  the  patient  does  not  use 
liandkcrchicf  properly.  In  others,  there  is 
diseased  condition  of  tho  mueou*  i 
net*]*  constitutional  treatment. 

Dtuuxrsa  axd  Ussot^vn  Slkkp  (tsidl).  -Tliis 


■s  hirge  qutations,  which  arc  of  wide  intetust, 
nU  I  will  find  time  to  write  upon  it  next  week. 

James  Edmunds,  M.D.,  etc. 
Gniftoii-»tr«et,  ~ 


JERK  ON  RAILWAY  TRAINS. 

[20701.1—  I  cassot  agree,  with  Mr.  Stretton  tint 
the  icrk  described  by  "  S.  J."  not  in  the  direction 
of  tlie  engine,  but  in  the  direction  of  the  guard's- 
vau,"  is  caused  by  the  carriages  "righting  them- 
selves."  Such  a  motion  of  the  carriages  would 
cause  the  passengers  to  jerk  towards  the  engine, 
but  "S.  ).'»"  jerk  is  causes!  hy  the  /HMswyri. 
righting  themselves.  That  is  to  say.  when  tho 
:-n,the  inertia  of  the] 
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to  mak«  him  topple  over,  particularly  if  ho  be 
standing.  This  toppling  i*  unconsciously  resisted 
by  apliropriute  muscular  or  Kl.iucing  action,  which, 
as  soon  a*  the  train  conic*  to  rest  ami  the  reaction- 
ury  brake-force  no  longi-r  exists,  naturally  Oirowa 
him  iii  th«  opposite  direction.  I  have  .wen  a  very 
portlv  and  wouM-1*  dignified  New  York  dame  go 
out  through  a  tram-car  door  like  "  greased  light  - 
niug  "  from  this  very  cause,  which,  no  far  as  1  *«, 
could  no!  be  avoided  in  nay  quirk  stopping  of 
trains,  and  united,  might  be  taken  as  an  ludcx  of 
the  high  power  of  the  brake:  but  if  passenger* 
will  sit  Quiet,  and  "  wait  until  the  train  stop*," 
they  would  not  experience  any  iucouveuience. 

J.  Brown.  IMf  i-it. 

Erkata.— In  letter  20859  (p.  164),  tho  passage, 
"  King  incapable  of  making  one  revolution  per 
sccoud."  ought  to  rind  "  inc.i|ubie  of  making  one 
revolution  Av ,  ».■,"  or  of  itself :  and  further  down, 
it  should  have  been  •'  never  Us  capable  oi  sucking 
the  water  up  out  of  the  bellow*  Y,"  where  the  F 
was  left  out.  In  the  ninth  pcirngraph  of  letter 
«  (p.  Km)  the  stop  following  ••  it  u  not  legiti- 
mate to  jvTform  a  .-hort  one  in  it."  ought  to  have 
Ken  a  full  Mop.  1  mention  lb:*,  Keause  the 
iimin  doe*  not  tuiirk  the  eud  of  the  presumed 
argument  of  Mr.  Stookc's,  nor  make  a  proper  divi- 
sion between  that  argument  and  the  remarks  that 
follow.  O.  B.  T. 


he  members  of  tla* 


instance-*  the  regular  engine*  have  lieen  under  flight 
rcpnir,  and  otherf  having  a  similar  brake  have  Ken 
tn  use  for  a  short  time.  In  the  ease  of  Barker's 
hydraulie  train,  it  luis  u]x  u  some  occasions  hap- 
tN-uod  that  the  only  two  engines  lifted  (No*.  IS, 
133)  have  Kith  ttcen  under  repair  or  out  of  order 
at  the  same  time,  when,  of  course,  the  use  of  ths 
brake  upon  the  train  was  necessarily  »u-]iended  fur 
a  few  days. 


REPLIES  TO  GUERIES. 


•#*   In   tf.rir  onurtrt, 
uprrtfullti  riquritrH  to  mrntir.u,  in  rath  tuitaiier, 
titlt'and  iim.ilii- t.f  the  query  ssfcat 

[47239.]  Vegetarianism.— I  do  not  know  that 
anyone  denies  that  mail  was  originally  n  fmgivorous 
animal ;  what  is  contended  is  that  he  was  omni- 
vorous, which  includes  fruit -eating.  Man's  ances- 
tors wen'  no  doubt  pure  fruit-cater*  ;  but  whilst 
those  from  whom  the  man -like  apes  are  descended 
kept  on  the  main  line,  those  who  became  nuin's  im- 
mediate ancestors  took  the  brunch  line,  uud  ac- 
quiring, perhaps  from  the  necessities  of  their 
enviroumenl,  omnivorous  luibits,  developed  into 
Man.  I  have  no  means  of  knowing,  but  1  think  it 
possible  that  it  is  partly  Koausc  man  does  cat  all 
kinds  of  food  that  he  is  what  he  Is,  and  is  enabled 
to  live  on  all  parts  of  the  earth  between  the  Arctic 
and  Antarctic  c  ircles.  No  one  disputes  that  he  can 
exist  on  a  purely  vegetable  diet :  but  as  to  tliriving. 
that  is  Mother  matter,  and  depend*  much  on 
"  where  "  he  thrives.  The  exceptions  mentioned 
by  Mr.  Stooke  simply  prove  tho  rule  thut  man  is  a 
flesh -eating  animal  lis  well  as  a  devourer  of  vego 
table*.     Possibly  the  next  step  in  " 

will  !«•  a  lac-  wh«i  ill  nnv  tin 

mineral  kingdom ! — Nvx.  Dor. 

[47380.]— Steam-Boiler  Do  not  tar  it.  but 
give  it  a  rout  of  vegetable-black,  with  one  of 
boiled  oil  and  three  of  turps.  See  that  all  the 
of  rust  an-  rubls-d  off,  and  the  compo  not  plastered 
on,  but  lather  go  over  thinly,  and  when  dry.  go 
over  again. -Jack  ok  Aix  TuAtna. 

[47380.] -Steam  Boiler.— My  remarks  on  clean- 
ing egg-end  boilers  often  were  not  intended  to 
apply  to  stii  h  small  boilers  as  "  Nemo  '"  intends  to 
lay  down,  8ft,  ■  -ft.  With  moderately  clean 
water  >■•■••  •  t  52  wc.-k«  would  he  often  en ough 
A  coating  of  hot  tar  would  lie  of  no  use,  a-s  it  is 
accumulation  <f  deposit  which  is  so  mischievous, 
causiug  overheating.  If  "Nemo**  is  ipiite  sure 
there  is  little  or  no  sedimeut  in  water,  the  boiler 
will  require  seldom  cleaning  :  but  if  it  were  my  own 
Kider  I  should  wash  out  ut  least  monthly  for  safety, 
clcaulinc*»,  and  e.-ouomy. — Boswcxl. 

[47772.]— Henley's  Discharger.-  I  have  to 
apologise  for  not  writing  in  answer  to  Mr.  Lancas- 
ter (who  is  good  enough  to  answer  my  query).  I 
thought  Vnu  kol  received  a  letter  from  me  before, 
but  I  suppos<»  it  was  lo*t  somehow  or  other.  My 
foil  is  7in.  long  atul  2Uu.  diam.,  it  lun  alsiut  jib.  of 
No.  18  wire  (cotton-covered),  and  about  Co*,  of  3."> 
silk-covepsl  wire,  but  does  not  answer  as  I  thought 
it  would,  so  I  sin  going  to  make  another  one  of 
loin,  long  hv  2iu.  diam.  at  ends,  and  3.'in.  (or 
thercaKuts '  in  centre.  If  Mr.  L.  would  kindly  let 
mi-  know  how  to  make  tho  discharger  for  the  fast- 
mentioned  coil  on  a  separate  board,  and  also  the 
best  way  to  fix  the  contact  breaker  to  the  coil  (I 
should  also  like  to  know  tho  sizes  of  wire  best  suited 
for  tho  ci.il),  he  would  oblige.-  ClUi'M.VN. 

[47921. J-Brake  Trials  on  the  Midland 
Railway.— The  following  table  will  give  your 
correspondent  the  information  he  desires  relating 
to  the  contiuuou*  brakes!,  which  have  been  in  MM  in 
ordinary  winking  Ktweeu  Bradford  and  LeeiU,  4:c„ 
and  ls  twecn  Bedford  ami  Louduu,  showing  tin- 
date  wh--u  each  system  commenot-d  and  ceased  to 
work  upon  the  trains  in  question,  uU<>  the  miinl«  rs 
of  the  i-ug-.ues  MK  i  i.illy  appouitcsl  ami  inteudesl  to 
work  theni.    It  should  l«  explained  that  in 


t-ISOni"..]    Starch  and  Blue  Manufacture  — If 

it  is  only  starch  that  i»  required,  rice  would  bo 
cheapest,  but  tin-  fact  that  you  sp«  ik  of  wholemi  al 
indieatiis  tluit  something  mote  than  starch  is 
oquired,  prulwbly  tlu;  gluten  to  hoi  1_  tho  blue  tn 
suspension  during  the  manufacture.— E.  U.  M. 

P1S012.)— Diabetes.  The  doctor  named  is.  I 
brlieTC,  a  resident  of  Paris,  but  I  am  not  sure.— 
MI). 


Ditaim  or  poxTiOTotT  Buxitfj'  worked  on 
Bradford, 

Local  Train 


[Corx.] 

the  Midhiud  Railway  under  oislinary 
cVc.  and  between  Bcnlford'  au.l  Loudou. 

at  Bnnlfonl.    Working  trij is. 


Name  of  continuous  brake. 

rommeneed  to  run. 

Ran  untd 

No,  of  eugrne  ap- 
pointed to  work 
the  train. 

March  isra 

August  12,  1876 
Fchruaiv  2,  1NTS 

BsptsKbar,  I8T9 

November".  1ST  1 
June  16,  INTl) 

ljij 

IN 
l  To 
170  auxl  172 

Sanders  Uolitlio  ion 
Sanders  Bohtho(M. 

it.  "Moditiciition").. 

August,  1S79 
.Still  in  use- 

i  stationed  at  Bradfoixl.    (As  aliove.) 
tBarker's hydraulic  |   September 9, 1873  !  January.  II.  lS7t>  | 


Hi 


Passenger  Train 


atioDBd  at  Bedfonl.  Working  the  moniing  up 
T.'t  and  7.t-r.  a.m.).    Betuiriiug  from  St.  Panel 


 i  (nt  various  times  between 

iicras  aH.tO  ji.ui. 
Itetuwu  Bedford  awl  Inwhtti  {St.  raiirrat.) 


Name  of  eoutiuuous  brake. 

Commenced  to  run.        Rim  until 

1 

No.  of  engine  ap- 
1  uinti  ,i  i-  v. .  i  k 
the  train. 

(  We^tinghouseair   

(  Westiughouse  air  

f    WcstinghmiJM-  nuti mi.. tie  

t  I  Barker's  hydraulic  

»  Barker**  hydraulic  

Sander.  Bohtho  (M.R.  -  M.^lillcatiou  ") . . 

May  7,  1873           November  7,  1871 
January  26,  1S7">     July  l.'i,  1874 
July  16,  18*o       .  June  3,  187d 
Juno  :),  1871".        1  May  31.  1880 
th-toher  11,  ISM)      IWmlier;)!,  1SS1 
January  1,  1882      Still  in  use 

23S 

IM 

132  and  13.*. 
132  and  1  >> 
- 

+  Tlii-se  traius  were  two  of  those  tried  at  Newark,  June,  1S7  V 
•  No  engine  specially  appointed,  and  one  set  of  vehicles  is  not  now  reserved  for  the  train. 


E. 

[t7'-'22  (t\Q.)  and  48388.]  -  The  Parker- 
Smith's  Brake.  With  |»-nnis*ion  of  the  Editor 
I  shall  bo  rmdy  to  give  a  short  description  and  dia- 
gram of  tliis  brake,  but  cannot  spiire  the  time  for  a 
few  days.  It  has  l».-cu  working  under  my  snper- 
vision  }ur  sume  time,  nud  has  ls-«'u  tinted  on  als>ut 
2,"ii.M)  occasions,  and  luis  never  failed  to  act  satis- 
faettrily.  The  pressure  is  obtained  from  the 
moiiiuutum  of  the  train,  and  the  l.ra*r-  on  each 
coach  is  complete  iu  itself— the  pressure  on  any 
cuacJi  King  that  due  to  tluit  coach  only.  But  the 
jiowcr  cm  lie  applied,  released,  or  graduated  as 
■Hind,  and  can  he  put  on  in  from  two  to  three 
times  the  length  of  the  circumference  of  a  wheel,  or 
with  a  speed  of  lit)  mile*  an  hour,  iu,  sav,  80ft.  to 
Klft.  The  entire  weight  is  about  tewt,  1  may  say 
this  br  ike  will  In-  disetisseil  ut  the  next  meeting  of 
the  Institution  of  Engineers  at  Mnnehester,  on  3rd 
November.— J.  S.  H. 

[I7y.'"0  )  O.W.  Ifngrlnes.— Tlie  broad  and 
narrow  gauge  engines  aiv  not  numbereil  separaUdy  ; 
2217  is  the  highest  numlier  to  which  they  run,  but 
a  lot  of  new  engines  are  King  turned  out  which 
will  make  the  number  higlier.  - W.  Nouns, 
Ealing. 

[47979-]  —  Various  Locomotives.— Great  Wes- 
tern :  Swallow,  broad  gauge.  I, rent  Britain  class; 
drivers.  Sft.  :  cylinders.  I8iu.  byjtiu.  38-'),  drivers, 
single  7ft.  :  leaders  and  trailers]  Ift. ,  cylinder*.  I7in. 
hy24ui.  ii20  four-couphsl  wing-tank":  leadei-sund 
drivers,  oft.  710,  six-coupled  goods,  aft. ;  cylinders, 
l'in.  by  24in. ;  weight,  So  J  ton*.  1271,  six-eoupU-d 
saddle-tank.  Ift.  Oiu.  1401,  four-coupled  driving 
and  trailing,  oft.  wing-tank  ;  cylinders,  ITin.  by 
24in.— W.  Nokuis,  Ealing. 

[  17991. 1-Tinnirnr  Iron.— Certainly  not.  You 
seem,  however,  to  have  made  up  your  mind  that 
tinning  is  U  tter  than  uickel- plating.  You  must 
decideslly  will  not  get  au  equal  ]>olish  after  a  little 
wear,  uiid  the  eceit  of  tin  will  not  last  so  long  tin 
the  "  veneer  "  of  nickel.  The  very  fact  that  nickel 


plating  is  adopted  will  show  you  that  it  is 
than  tinning,  for  there  is  romnutittim 
test  anything  of  the  kind.— T.  P. 

isniiil.  Oaa- Engine  I  don't  Uuak  a  modal 
gas-engine  could  lie  made  to  work.  Tluit  is,  if  by 
mesbtl  i*  meant  very  small.  A  half-man  power 
gas-engine  is  a  tolerably  large  thing,  and  I  am 
ufinid  that  any  attempt  to  make  a  little  model 
would  end  in  dissatisfaction.  Still,  there  have 
Kx-ii  plenty  of  illustrations  and  desciiptious  in  hark 
volume*,  trom  which  a  design  eonhl  Is-  got. 
Perhaps  -  Jack  of  All  Trades"  ould  oblige.— 


[ISOlfi.l  — Mechanical  Engineer's  Certifi- 
cate. —  This  querist  should  nx|dain  what  the 
certificate  is.  1  never  heard  of  it  I  know  the 
marine  e-ngincex's,  but  that  can  onlvl«-  obtained  bv 
sea-going  eugin.»i-rs  who  juis,  the  i  xainiuation*  of 
the  Marine  Board.— Nrcr.  Dob. 

[48017.]  Coating"  for  Pipes.  —  Try  pitch, 
thmued  with  luii.htha  and  put  oa  hot.  Pipe*  to  !*• 
hot  too.— T.  P. 

Is'/ls.]  Br.'tr-s  Castins  Vou  do  no(  >,  it 
your  moulds.  See  p.  19.  Kst  volume,  or  if  vou 
want  to  learn  the  art  get  one  oi  the  handbooks.— 
O.  T. 

[48020.]— Steam  'Jacket—  When  net  working 
the  engine,  of  course  vou  do  not  want  steam  in  the 
jacket;  hut  it  should  K  supplied  with  live  aterun 
aud  ke-pt  thoroughly  draintsl  whenever  the  engtn«- 
Ls  niiiumg.  The  line  of  the  jacket  is  to  keep  up  the 
temperature  of  the  steam  within  the  cylinder  as 
much  us  possible  by  supplying  heat  to  it.  Steam 
entering  a  cylinder 'and  lining  work  by  expandiug 
and  driving  a  piston  lose-s  heat,  and  consequently 
cools  the  sides  of  the  cylinder',  then  when  SivesU-ain 
enters  to  drive  the  ptstnn  lurk  it  is  chilled,  so  to 
*]>eok.  by  the  cooler  side*  of  the  cylinder,  nnd  parts 
with  |*irt  of  its  hcut,  thus  losing  so  much  of  its 
]>ower.  The  object  of  the  jacket,  then,  is  to  ke«-|» 
the  cylinder  a*  hot  as  possible  and  to  supply  brat  to 
the  working  steam. — EfiaAR. 

[4SO30.]— Hardening  Taps  and  Dies.— Them 
is  only  one  wnv  of  doing  it:  heat  to  a  cherry-nil 
and  din  into  oil,  or  salt  water.  The  secret  of  doing; 
it  well  can  K  learned  only  from  experience,  tho 
heat  King  a  m<*t  importunt  ]s>int.  For  thi*  reason 
it  is  as  wi  ll  to  always  examine  your  metal  in  tho 
dark,  in  order  to  K  certain  of  the*  colour.  In  back 
volume-*  you  will  find  a  long  discussion  aKut 
temj«  ring  uud  hardening.— Esn.iL. 

ftsii.'iti.]— Shells.— You  should  have  said  what 
'*  shells."  Some  are  cleaned  by  immersion  in 
a  solution  of  hydrochloric  acid,  brushed  with  sand, 
mid  polished  ui  the  usual  way  with  rubKni  anil 
different  iwwders.— J.  T.  M. 

[48011. J     Cleaning  by  Dry  Process.— No 

mention  i*  made  as  to  what  i*  to  be  cleaned.  The- 
dry  proeisw  U  generally  understood  to  be  dusting; 
on"  Hour,  French  chalk,  ic,  and  Kating  out  again. 
-T.  P. 

[48041.1  Minerals.  -Some  memKr  of  the 
Mmcrulogical  Society  could  jK-«»il>ly  say  when-  the? 
papers  referred  to  are  to  lie  found;  but  iu  tho 
absence  of  any  hint  a*  to  author,  it  i«  a  case  of 
hunting  for  them  O.  T.  P. 

[48047.] -Cork  Fender.-I  do  not  think  you 
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•  ill  fiud  a  totter  w.iy  than  to  put  it  into  a  couple 
•it  thicknesses  r,i  canvas,  which  should  to  well 
dosed  with  pr.iut  and  nailed  on  to  la-tat  with  copper 
nails,  clenched  on  inside.  If  yon  rut  the  canvas  to 
shape  you  ii»n  nail  it  bit  up  complete  at  u  time,  and 
thou  stuff  it  full  of  rork  cuttings,  putting  in  small 
quantities,  and  ranunitig  as  hard  as  'sixstble.'.  For 
the  nicwt  cx'xrsrd  part*  you  could  get  nnruo  common 
pieces  of  cork  and  cut  Ihrm  to  ahotit  shape,  ram- 
ming cuttings  in  between  them  and  the  boat's  side. 
When  liuislied  von  could  nut  some  bands  of  hoop- 
or  sheet  brass,  at  mterraU,  leecuring  them 


iron,  t 

firmly 


to  the  sides  through  the  timbers.— Nalticvs. 
[4t»'-0.1— Hardening  Cast  Iron.-Thero  is 
only  our  wsy.  Pack  them  in  an  iron  toix  with 
bather  cuttings,  hoof-parings,  charcoal,  \c.  Put 
mfo  a  furnace :  make  red-hot  through,  anil  when 
">u  think  the  coating  is  deep  enough,  open  the 
to>x.  and  shoot  the  contents  into  water.  You  ran 
put  just  a  hurd  skin  on  by  rolling  the  red-hot 
articles  in  powdered  yellow  pnissiato  of  potash, 
and  quickly  ripping  tbelm  into  water.  Essar. 

[48099.1  -  Range  of  Fire-Eng*ines.  —  About 
JlKJf t .  It  the  host)  is  straight,  lews  from  friction  is 
very  slight.  The  fact  that  the  engine  has  to  dr.nv 
its  water  from  n  distance  has  nothing  to  do  with 


i  length  of  the  throw.-  W.J.  T. 

[  4 SO'.s  ]  —  Eyesight . — I  UD  much  obliged  to  1 
aucutet  for  lus  kind  reply,  and  lieg  to  send  so 


>Mr. 

lancaster"  for  lus  kind  reply,  and  lieg  to  semi  some 
more  particulars  lor  his  consideration  in  answer  to 
his  request.  With  my  right  eye  I  ran  read  your 
answer  at  a  'Ustunce  of  Sin.  With  my  left  eye  I 
cannot  read  it  at  any  distance  :  and  yet  it  is  the  eye 
with  which  alone  I  call  see  the  surrounding  objects 
and  those  at  11  distance.  But  I  think  that  my  left 
eye  sees  double  ;  1  have  a  small  pitckct-tcli'seopc. 
the  object-ghss  of  which  has  a  diameter  of  ljin., 
with  a  focal  distance  of  ain.  It  is  plano-convex. 
If  I  hold  it  be.twe«n  the  left  eye  and  the  print,  so 
that  I  can  see  the  words  distinctly  and  magnified, 
my  right  eye-  Is  hie  closed,  then  i  sec  on  Oh-  right 
Mile  ol  each  letter  its  grey  shadow  at  a  distance  of 
about  our  thirtieth  of  an*  inch.  My  opinion  is  that 
this  overlapping  of  images  eauses'the  detrimental 
blurr,  and  I  ain  auxious  to  know  if  1  am  light,  and 
if  it  ran  to  1.  misiicd. — NlOEL. 

4SI2'V— Steam-Boilers.  The  water  you  are 
is  very  pure,  and  cause  s  the  corrosion  ;  it 
1*  better  ior  the  boilers  if  it  contained  a 
little  impure  water  from  a  mine,  which  might 
deposit  a  thin  layer  of  lime4  or  other  rcalc  on  the 
boiler-plates,  to'  pit-vent  the  oxygen  in  the  pure 
water  prne  triting  it.  The  water  being  soft,  con- 
tains a  fair  amount  of  free  oxygen,  which  causes 
the  corrosion.  Why  one  boiler  is  uot  attacked  and 
the  other  is,  must  lie  from  one  of  two  causes — 
either  difference  of  material,  or  the  good  boiler  has 
a  larcr  of  deposit  on  the  plates,  which  may  Is'  too 
thin  to  he  noticed,  except  specially  looked  for. 
With  water  used  as  stated  by  "  Steaiii  User."  good 
t  of  iron  and  steel  arc  more  readily  attacked 
the  commoner  iron.    This  can  lie  seen  in 
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several  boilers  I  have  examined  in  Glasgow,  wh.  re 
similar  water  is  used.  To  prevent  corrosion,  use  a 
little  sod.,  daily  :u  the  feed- water- say.  about  lib. 
dissolved    anil    passes!    in     with    feed-water.  - 


[491  'I'.' . J — Bacteria  in  Bser  —  Mr.  Heron,  p. 
18,,  asks  nw  if  I  huvet  ever  seen  the  phenomenon  of 
disaggre  gated  protoplasm  of  torula  escape  from  the 
aar.  **  Imeteria.  I  reply,  Yes,  very  frequently. 
I  had  it  a  normal  process  in  mal -nutritive  mediator 
saccharoinycctc-s  of  vegetable  and  animal  origin, 
but  it  is  more  » learly  seen  in  the  larger  ixaraxitie 
fangi,  aaprolegtiia  (already  alludes]  to),  aud 
peronnspeirn .  I  am  quite  willing  to  believe  Mr. 
Heron's  statement  that  his  experience  points  to  a 
contrary  conclusion :  hut  1  hesitate  to  agree  with 
him  when  he  includes  e  very  other  person  who  has 
really  worked  at  this  subject.  Passing  homo  anil 
Continental  authoritie  s,  who  hold  the  view  that  the 
lower  forms  are  flee  components  of  higher  forms, 
I  find  the  following  paragraph  in  the;  /',rir/  <V 
J&trttal  lor  lath  Oc  teilsr,  two  (Jays  after  my  state- 
ments appeared  in  these  pages : — "  One  of  the  most 
cummi  influences  of  sul|thitcs  on  yeast  is  evidenced 
by  iUt  apparent  incapacity  to  remain  any  length  of 
tone  in  a  stable  condition,  when  removed  from  the 
beer  in  which  i!  has  tss'ii  cultivated.    The  yeast. 

y,  may  be  pure  and  bold  in  physical 
lit  in  a  very  short  time;  putrefae!tioii 
appears  to  set  in.  and  this  is  undoubtedly  due  to  the 
escape  of  yenst  plasma."  Hut  my  statements  are 
foundi-d  eutirely  on  my  own  observations  of  torula 
in  fl  jur  barm,  "talo  beer,  and  on  another  variety  of 
torula  not  publicly  alluded  to,  which  I  have  ijceu 
cultivating  and  experimenting  with,  from  the 
swarming  graiiularmatter  of  the  ptyalin  cells  of  niy 
own  and  others  saliva.  On  the  second  or  tliinl  day. 
depending  on  temperature  and  elements  in  tfie 
medium,  they  reach  maturity,  when,  if  a 
pinhe.i  I  drop  of  fluid  containing  them  is 
pbced  on  a  ilrop  of  pure  olive  oil,  already 
slightly  spread  e>u  a  glass-slip,  and  powers 
multiplying  2.500  diameters  an-  used,  Willi  a 
flne  natural  light,  the  phenomenon  of  dL-aggre- 
gated  protoplasm,  i iping  as  bacteria,  will  to  beau- 


tifully seen.  In  twelve  to  twenty-four  hours  only, 
an  isolated  cell  or  two  will  to  found  entire,  and  the 
free  contents  will  have  sunk  through  the-  oil  to  the 
surface  of  the  gloss.  Further  development  takes 
plane  after,  hut  that  docs  not  concern  us  at  present. 
I  find  also  in  the  cells  of  hairs  of  ilamp  potato 
leaves,  just  now,  the  same  seething  bacteria:  on 
other  leaves,  not  so  damp,  the  protoplasm  has  re- 
solved into  oval  cells,  which,  so  far  as  form  goes, 
an-  the  same  as  torula.  Bacterium  and  vibrio  re- 
main such  just  so  long  as  they  remain  in  fluid, 
lie-moved  from  fluid  on  a  thin  strip  of  sterilised 
pure  sponge,  and  the  sponge  suspended  in  the 
middle  of  a  clear  bottle  by  a  string  through  the 
cork,  and  the  buttle,  with  a"  little  distilled  water  in 
the  bottom,  aud  a  bent  glass  tube  through  the  air- 
tight pork,  exposed  in  a  window  to  strong  sun- 
light, bacterium  and  vibria  lose  their  linear  form 
and  becomo  spherical.  In  two  months  they  have 
lost  their  septic  property,  aud  a  trace  of  the  matter 
on  the  sponge,  added  to  a  sterilised  malt  iufusiou 
in  glow  tube,  made  airtight  and  then  inverted,  will 
produce  an  abundant  iron  of  pure,  tomln.  Mr. 
Heron,  with  more  or  less  kindness,  concludes  with 
an  expression  of  his  tolief  that  had  Mr.  Thorns 
been  conversant  with  the  n  sean-hes  of  the  hist  few 
years  on  the 


forms  of  life,  he  could  not 
such  blunelers.    With  all  de- 


to  Mr.  Hemu,  in  writing  thus  he  suems  to 
me  to  to  writing  to  the  gallery.— W.  A.  Tuoxs. 

[4S1M.1-  Indlcntora  for  Electric  BeU.— I 

fitted  up  some  indicators  for  a  house  last  spring  at  a 
comparatively  trilling  ennf,  nnd  ns  they  have-  ever 
since  acted  very  well,  I  can  confidently  recommend 
you  to  make  a  "similar  arrangement.  I  incloso  a 
sketch  of  on  indicator  for  three  rooms ;  but  any 


BSTTCnv  „_,  ,     PUSHES  IS  R30MB 


nnmber  may  of  course  to  ndelesl.  Three  tobbins. 
wound  with  thin  (about  IIO"  silk-coycnsl  wire,  are 
fixed  horizontally  to  the  luck  of  the  case.  One  end 
of  the;  win>  on  each  bobbin  goes  to  its  respective 
push  and  the  other  end  to  the  bell.  An  armature  <t 
at  the  end  of  a  lever  is  balanced  about  the  point  p 
in  front  ut  rach  bobbin  :  at  the  other  end  of  lever  is 
fixed  a  pa|«r  disc  touring  uanie  or  number  of  room. 
Care  must  to  taken  in  making  this  lever  so  that  it  j 
Ls  a  trifle  top-henvy,  and  with  a  gentle  push  will  fall  | 
to  the  right  or  left'  The  action  is  as  follows: — j 
With  a  cum-nt  ]u  w«  through  the  bobbin  it  attracts  j 
the  armature  towards  it.  and  causes  the  pa|>cr  disc 
at  the  other  end  of  the  lever  to  move  to  the  right, 
and  so  appnar  in  an  otwaiing  made  in  the  indimtor 
front.  lhe  servant  replaces  the  disc  bv  pushing 
lack  the  buttetn  on  outside  of  the  case*.  Thisbutton 
forms  the  end  of  u  brass  nsl,  which  has  three  pro- 
jections on  it  to  catch  against  the  levers  and  replace 
them.  «  *  are  stojw  to  prevent  levers  moving  teKi 
far.  A  steel  spring  T  ke-ens  the  brass  rid  in  its 
place.  I  may  add  that,  with  tfie  exception  of  buying 
the  bobbins  (Is.  each),  and  binding  screws  (4d.),  I 
made  the  rest  of  the  apparatus  entirely,  chiefly  out 
of  shis-t  brass  au«l  brass  wire.  The  levers  should  to 
suspended  ao  as  to  move  with  great  freedom.  I  am 
about  to  odd  a  relay  to  my  indicator  to  ring  the;  bell 
from  a  separate  buttery,  and  ex|stl  by  this  means  to 
make  it  absolutely  certain  in  action,  even  when  only 
a  momentary  pn-s»ure  is  put  on  the  pushes.  In  the 
sketch  the  room  C  contains  two  pushes,  which  is  a 
oonvenience  in  large  apartments.  The  push  in  rtsitn 
B  is  sup|*Ktcd  to  have  toon  pressed.— Caxtah. 

|  IHl'Jl.1 —  Sulphate  of  Copper.—  You  might 
manage  to  obtain  a  small  qiuintity  of  eeqiper-oxide 
by  intense  ignition  and  free  access  of  air.  Why  not 
try  some  easier  method ':  It  can  easily  to  obtained 
by  heating  copper  to  redness  in  the  air,  when  it 
will  become  covered  with  black  scales  of  L'uO.  It 
may  ul*e>  to  obtained  by  igniting  cupric  nitrate. 
Cuprie  oxide  is  insoluble  in  water.  It  contains 
7U-h74    per   cent,    of   metallic    copper. —  J.  t". 

Baton 

i  IM:-T.j    L.  and  K    W,   Engines     U  tf  k 

now,  I  believe,  at  1'n-we.  It  used  t>  to  ut  Man- 
chester. Kiipines  of  the  s.ime  class  are  used  at 
Manchester,  Holyhead,  aud  ether  places  besides 
Crewe.  — DlOXZD. 

[Pt-'ili.]    Truaa.— Piicover  the  spring  at  the 


back,  and  heat  it  over  a  gas-flame,  then  let  it  cool. 
This  will  weaken  the  spring.  Y'ou  should  wear  th» 
truss  cousluntly,  only  removing  it  at  Isdtime,  and 
if  the  rupture  is  a  recent  one  it  might  heal  up  in  n 
short  time.  It  is  extremely  dangerous  to  go  about 
without  it.— T.  M. 

14R23J.]  —  Bennett's  Battery.  I  am  astonished 
nl  the  results  obtained  bv  "Glen"  aud  '•  H.  B.  A." 
(queries  4S'2:«  and  4.S.iiD).  I  have  one  which  I 
madn  lost  Moreh,  and  whirh  luu  l**en  standing 
aside  and  open  ever  since,  and  covered  with  soda 
bloom.  I  huel  no  instruments  to  measure  its  |*>wer, 
nor  aiiy  use  for  the  cell  at  the  time  ;  hut  the  other 
day  I  put  some  caustic  soda  notation  in  the  cell, 
just  lin.  from  the  bottom,  and  put  a  hot  ]>oker  in 
to  thaw  it,  and  it  defle-cted  the  needle  to  an  angle 
of  atP,  quite  lively ;  it  was  made  afte  r  Mr.  Bennett's 
dimensions. — Yo  Am  Oh*. 

[4S2.14.]—  Butter  Analysis. — Determination  of 
the  water:  Weigh  out  ulsnil  three  grm.  (not 
more)  of  the  sample,  transfer  to  a  shallow  platinum 
dish,  and  ollow  it  to  remain  in  the  water  hath  till  it 
ceases  to  lose  wi'ight.  The  loss  of  weight  multiplied 
by  100  and  divided  by  the  quantity  of  butter  txikeu. 
gives  the  percentage  of  water.  It  is  true  that  not 
only  water  is  volatilised  in  this  process,  but  also 
free  butyric  acid,  if  any  be  present,  as  is  the  case  in 
randel  butters;  this  error  is.  however,  not  con- 
siderable. The  butter,  thus  freed  from  water.  U 
again  fused  and  dissolved  in  about  lOcc.  of  ether 
ftoimihne  will  also  do).  The  ethereal  solution  of 
fat  iB  now  filtered  through  u  weighed  fdter.  to 
scimroto  it  from  the  lascin  (or  curd),  and  salt, 
which  are  to  to  washed  with  ether,  until  a  drop  of 
the  filtrate  evaporated  on  u  glass  slide  no  longer 
leaves  u  greasy  spot.  The  perfect  removal  of  the 
fat  is  not  very  cosy,  and  a  comparatively  large' 
quantity  of  e'tlier  lias  to  to  usea.  Tho  filter  is 
dried  in  tho  water-bath,  and  weighed  between  two 
watch-glasses,  so  as  to  prevent  any  utoorption  of 
moisture  from  the  atmosphere.  The  weight  of  the 
watch-glasses  ond  filter  is  to  to  deducted,  when 
the  residue,  multijdii-d  by  101)  and  divided  by  the 
quantity  of  butter  taken,  equals  the'  jwreeutage  of 
casein  and  salt,  The  filter  and  contents  are  trans- 
form! to  a  platinum  dish,  and  ignited  ot  a  low  red 
heat,  till  perfectly  white,  when  the  ash  is  allowed 
to  cool  and  is  we-ightsl.  consisting  ill  geuuino 
butters,  practically  of  salt  onlv.  The  weight  of  the 
dish  is  then  subtnicted  from  the  ash,  aud  tho  latter 
from  the  total  residue,  which  then  equals  the  curd. 
Where  accuracy  is  required,  the  salt  should  be 
estimated  by  a  stundaril  solution  of  silver-nitrate. 
The  ethereal  solution  obtained  in  the  estimation  of 
ease-in  and  salt  mnv  to  evaporated  down  in  »  sn-.aU 
weighed  flask,  auef  dried  in  the  wafer-hath  till  the 
weight  is  constant.  The  weight  of  the  fla-k  is  now 
deducted,  and  the  above  calculation  made,  when 
the  percentage  of  fat  is  arrived  at.  I  am  sorry  I 
did  not  notice  your  query  before,  but  hupjiened  t  > 
do  so  when  looking  on  'that  i«igc  for  something 
olse.— J.  C.  BtLcfiKii. 

[482**2.]  Fishinw-Kod  —  The  following  r.*;|x- 
for  making  black  japan,  would  Is-  of  use  to  you.  I 
have  no  doubt.  Boil  together  a  gallon  of  bnih-d 
linseed  oil,  ISoz.  ol  umber,  and  Urn.  usphaltum. 
When  it  is  cool  enough,  thin  it  with  oil  of  turpen- 
tine. ■  VY .  Hjsxi.ky  Richmond. 

[4S2cis.;—  Potash.- The  CO,  may  to  estimated 
bv  decomposing  a  weighed  quantity  of  the  potash 
vrith  dilute  HC1.  The  querist  will  hare  an  idea  of 
tho  modus  operandi  by  which  CO,  is  estimated,  on 
reference  to  my  reply  to  '•Manganese*,"  No.  47737- 
Potash  may  to  purified  from  sulphate  and  car- 
bonate of  potassium  by  digesting  with  alcohol,  by 
which  means  the  KH0  is  dissolved  and  the  K,C(  >, 
and  K,SO,  is  left  insoluble.  The  solution  it 
filtered,  the!  alcohol  distilled  off,  and  the  |.otash 
thus  recovered.  I  do  not  know  the  exact  qiuintity 
of  chlorides  and  sulphates  present  in  K  HO.  lean 
give  method  for  estimating,  if  required.  K,COj  is 
tho  correct  formula  for  jiotassium  carbon.il>;.  If 
you  take  u solution  of  KIIO  and  pass  an  excess  of 
C(  i,  through  it,  you  gut  potassium  bicarbonate 
(KHCO,)  which  is  an  acid-salt  (KHO  •  CO,  = 
KHCO,}  :  but  if  you  heat  this  to  dull-redness  you 
obtain  carbonate  e"if  i«ita»ium  (K|CO>)  the- follow- 
ing reaction  taking  place  :— 2  KHCO"  «=  K,CO,  + 
CO,  -s  H.O.  Tho  CO,  iireseut  in  tsMMtiC  potash 
would  Is-  in  the  form  of  carls-mate. -J.  C.  Ukl- 

CICKB. 

I-J7I  '  W.iU-hwork.  "  K.H.E.,"  can  easily 
ojs'ii  hole  by  using  a  small  iqieniiig  broach,  until  it 
is  large  enough  to  pass  spring  thmugh  the  collets 
uro  cut  through  and  tit  moderately  tight,  bo  us  to 
alter  when  requisite.  Use  "  I»moine's  Esseiii-e" 
for  cleaning,  obtainable  at  tool-shops,  I  doubt 
whether  "  E.  H.  K."  could  manage'  escape-whe  el 
job.  Has  he  done  less  delicate  matters  with 
success  r  — J.B. 

[4S274.1—  Watchmaltln».-If  the  only  fiult 
the  colh-ts  huvc  is  that  they  are  drilled  too  small 
for  springs,  they  can  be  easily  opened  with  a  pivot 
brooch  to  required  sine.  Oood  tonroliuc  iDswers 
we'll  fur  cleaning  *«arti  of  wntchm  Fitting  an 
escape-wheel  to  Geneva  wateh  is  a  stifllsh  joh  for 
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and  he  mutt  have  some  good  toots.— 
Sussex  Hoeolouist. 

[48291. ]  Softening;  Steal. -I  have  snftene.1 
some  land  of  stuel  in  the  following  way  :— Heat  the 
steel  to  a  blood-red,  then  put  in  lime  till  cold.  Tl>« 
lime  I  have  used  in  a  powdered  state,  such  as  is 
used  in  gas-works.  When  that  would  n»t  do  I  have 
out  it  in  an  iron  jar,  tilled  with  bone -dust :  tltcn 
hnutcd  for  wvcu  or  eight  hours,  uud  let  it  tool 
slowly.-P.G. 

[48294.] — Conorete  Floor*  on  Upper  Stories. 
—  Concrcut  floors  may  l»e  laid  level  on  the  undorside, 
or  eiunberesi  if  the  load  on  the  Hour  demand*  it.  Iron 
joint*  are  the  bost,  connected  with  tie-rods  to  take 
any  thrust  on  walls.  "  Clerk  of  Works  "  does  not 
give  any  descripturo  nf  building,  so  it  is  not  possible 
U>  describe  the  best  method.  Determine  the  load 
likely  to  be  put  on  the  llrior,  and  select  rolled  joist 
of  sufficient  suction  to  curry  same,  including  the 
ht  of  concrete,  and  arrange  them  in  the  t>e-t 
kt  to  suit  the  dimensions  and  gi  ueni]  irr.mge- 
■  of  the  building. — AaoniEE  Cixkx  or  Wum 

[4825*5.]  —  Pyro  gallic  Stain*.— I  am  afraid 
there  is  no  effectual  remedy  which  would  not  prove 
worse  thou  the  disease  ;  but  you  might  try  citric,  or 
strpnyoitie  acid,  if  the  ^tojj"        "m\A?  gj*  ur 

silver,— W.  iioWNsON,'  Jus.  * 

[482f  6.]  —  Photography. — T'sing  a  fuirly  quick- 
acting  Ipii*  and  extra  rup:d  dry  plates,  you  should 


!•  no  difficulty  in  ohfjuuiiig  «m»rt  effects,  that  is 
so  far  as  the  sun.  sky.  and  outline  of  the  horison 
are  concern™) ;  but,  except  over  witter,  you  would 
hardly  be  likely  to  olrtaiu  more  than  that,  the  sun 
bcingusually  very  deficient  in  actinic  power  when 
m  ar  setting"  audit  would  therefore  be  advisable  to 
include  as  Uttle  of  the  foreground  as  possible. 
Instantaneous  photographs  of  casendes  are  also 
readily  obtainable  under  favourable  circumstance*, 
but  everything  dej>ci»d*  upon  tluit.— W.  lioiil-NtoN, 

JtTJT. 

l4829S.]-How  to  Clean  an  Oil  Vessel.  Trv 

lsing  out  a  few  times  with  a  warm  .-~lutiuu  of 
oda.— J.  C. 


Watch.  -The  set-square  of 
i "watch  tits  through  the  centre  pimon,  uud 
i  the  "cannon  pinion  is  pressed  on  tlin  other 
side  :  if  fitted  properly,  it  is  easily  removed  by  a  tap 
with  a  small  hammer  ;  if  vcrv  tight,  place  »iusn' 
in  »  hollow  «Uke  placed  in  vice  and  then  idnke:  a 
brass-headed  hammer  will  be  preferable.— J.  B. 

[48300.]  Geneva  Wat«h.—  First  h*>k  with 
your  eyeglass  and  see  if  the  square  is  pinned  to  the 
arl^r  at  tlie  Isick  ;  if  it  is  solid,  take  a  small 
hammer,  or  a  small  pair  of  pliers,  and  give  the  cud 
of  the  arbor  (where  the  minute-hand  goes  ou)  a 
smart  tap.  This  will  drivu  the  arbor  out  behind. 
First  remove  lock-plate,  next  balance,  then  lianib, 
anil  dial :  then  take  a  piece  of  brass  with  a  hole  in 
the  middle,  same  sice  as  a  ratchet  (or  dog>  wheel, 
and  place  this  said  brass  on  the  ratchet :  then  put 
your  thumb  firmly  upon  it.  and  with  a  pair  of 
pliers  unhook  the  dog  and  let  the  spring  down  ; 
now  remove  barrel-cover  and  harm,  next  pins 
from  pillars,  and  with  your  tweezers  prise  the  top 
plate  up  a  little  until  vou  can  poke  the  escapement 
When  • 


your  clock  has  a  very  strong  spring  and  a  short 
)*-ndulum.  Con  you  make  the  pendulum  longer 
iind  the  bob  lighter  'i  If  not,  you  must  make  the 
spring  at  top  of  |Kmdulum  very  weak,  or  huug 
iwudulurn  ou  a  piece  of  silk.  Several  reasons  for 
vour  Boston  throwing  over:  too  much  uml-shukc 
in  lialaiicc ;  or  one  of  the  bonking-pius  wants 
closing  :  or,  more  likely,  guard-pin  on  cseamrovut 
wants  bouding  lowarils  roller.— A  FtXLOW-Woax- 
XAX. 

[48338.]  —  Phototrraphy.— Most  likc'y  the  thin 
negatives  could  lie  utilised  us  proposed  :  but,  of 
courts.*,  no  one  could  say  for  certain  without  seeing 
them.  Sec  also  letter  2U043,  p.  160.  - W.  lCouufsox, 
Jus. 

[48340.1— LsjoomotiToi.  — L.  and  Y.  It.  177, 
June,  I8S0 ;  six  coupled,  wheels  4ft.  uin.dia. :  inside 
cylinders,  17!  by  "26  ;  inside  bearings.  Wheel  base  : 
leading  to  driving,  7ft.  3in.;  ilriving  to  trailing.  7ft. 
:tin. .  total  wheel  Istse.  15ft.  Weigiit  in  working 
order:  on  leading  whoels,  1  -Hons  lewt.;  driving, 
I  .'tons  lOcwt. ;  trailing,  11  tons  loewt.;  total, 
3vtons  lOcwt.  :  built  by  Kiteuo  and  Co.  L. 
and  Y.  Old,  Jupiter.  This  engine  is  in  the 
E.L.  division,  and  was  constructed  at  the  Com- 
pany'! works  at  Bury,  May.  1876.  Six  wheels,  4 
coupled  trailers,  outside  bearing*,  inside  cylinders  16 
by  20 ;  driving  wheels,  Mt.  6ui.  dia.  Both  engines 
have  flush  boilers,  but  the  dome  of  eft's  is  of  polished 
brass.— H.  N.  li. 

[48340.]  —  Locomotives.— Midland.— No.  261  is 
a  6-coupled  goods  engine,  built  by  Stephenson. 
1852.  Driving-wheels.  6ft.  2in. ;  cylinders,  16in. 
by  24in.  It  was  rebuilt  in  1*76,  ami  the  cylinders 
enlarged  to  I7in.  by  2lin.  No.  546,  same  class, 
licut  framings :  cylinders,  I  A)  in.  by  Jim  ,  built  by 
Stephenson,  l>kk).  No.  G98  is  6-coupled  goods, 
built  at  Derby  in  1H70 ;  cvlinders,  I7in.  by  2  tin. ; 
driving-wheels,  oft.  2in.  No.  721.  same  class,  built 
by  Neil" mi  and  Co.,  IHffit.  No.  11. 'to  is  a  shunting- 
tank,  built  by  Vulcan  Foundry  Cotii|suiy,  1^76; 
cvlinders,  lfin.  by  24in. ;  coupled-wheels,  4ft.  6in. 
No.  211)  is  u  6-coupled,  duulde.framiil  shunting- 
tank.  It  is  a  rebuilt,  but  I  do  not  know  date  or 
limciisious.  N.  K.  H.  rJiginr*.— No.  77  in  a  single- 
wheel  engine,  rebuilt  at  York  in  1SMJ.  It  his 
inside  bearings  to  driving-whoi'ls,  and  outside  to 
leading  and  trailing  ;  driving-wheels,  lift.  :  i  vlin- 
lers,  lfiin.  No.  251  is  a  6-coupled  goods,  built  at 
jatcshrad  in  1KSI  ;  cylinders,  !7ui.  by  24in.  ; 
■oupleil-wheels,  ift.  diam.  No.  281  is  a  4-coupled 
l,  .gie-taiik,  built  at  tiatcln-ad.  1-SS2;  cvlinders, 
by  22iu. :  driviuK-whitls,  oft.  6iu.  It  is  like 
No.  loislat  the  Stephenson  Centenary.  Nos.  400, 
I,  and  .Vi7  are  ti-i-oitpled,  dnuble-frimc<l  goods 


I  should  ireommcnd  a  oft.  6in.  man,  of  alight  hnQd. 
to  tn"  a  40iu.  wheel,  geared  level.  |iroiwrly  btted 
with  Wll  houhiigs,  w  ith  a  gtKsl  brake  that  will  act 
equally  ou  tsith  wheels  at  the  same  instant:  luive 
evorvtliing  properly  fitted  and  lineal,  avoid  plain 
la-.irings,  as  they  soon  get  shaky  uud  loose  on  the 
roads,  and  cannot  be  tightened."  I  like  the  oum- 
f rooted,  rear-steering  nuirhine  bust ;  but  don't 
liavu  the  backbone  too  sliort,  or  back  wh*»l  too 
small,  20in.  to  22in.  being  a  givsl  size.  Such  a 
machine  us  de»cril>ed  will  mount  any  onlinary  hill, 
and  ride  dots  u  any  hill  that  a  carnage  will  travel : 
will  do  00  miles  per  day  :  and  I  consider  that  pood 
work  for  ordinary  ri<fer>,  say  of  10  hours  riding, 
all  hills.— MoNKUovaE,  Exeter. 

Silver  Printing  on  Opal  or  Cluua. 

pruiting  by  development  you  can  use  the 
collodion  wet  process,  or  the  collodio  or  geUitino- 
bromiilo  dry  pns  esses,  artilicial  light  (a  paraffin* 
lamp  or  gas-dame)  being  used  in  preference  to 
daylight.  For  priuting  without  develojirneut,  vou 
ran  use  either  collodio  or  ge latino-chloride.  For 
toning,  alwi,  the  re  is  plenty  of  choice :  the  chlorides 
of  gold,  platinum,  ami  mercury,  the  hitter  being 
followed  bv  hyp't.  or  ammonia  ;  also  sulphurt't  ol' 
]<otash.— W.  ItjuLSbOX,  Jus. 

,48,Vi7.]— VorgTj  Watch.— I  presume  you  mean 

halauee;  if  so,  your  bankings  are  wrong.  If  the 
banking  is  on  'the  coekptito.  yon  must  put  iu 
another  pin  nearer  the  frunt  of  coekplute,  so  as  to 
ut  tlie  bolaucv  swinging  too  far.  If  the 
tho  poteuoe,  you  must  draw  them 
reason.— A  Fixlow-WoM;. 


-For  pnu 


(4K.I08.1— Sine  and  Iron  Soldering.  —  Dit> 
the  articles  in  chloride  of  zinc,  heat,  and  touch 
them  with  solder  which  has  lieeu  dipped  in  the 
ZuCli ;  by  tliis  means  the  solder  sticks,  and.  I  flunk, 
vou  will  then  manage  what  you  desire. — J.  C. 
YlKijCHKB. 

[48311. ]-Watch-Dial.— Scrape  off  tho  enamel 
inside  the  dial  lightly  with  the  corner  of  a  c.<irse 
hie  until  you  find  the  copper  :  put  some  solder  on 
it,  and  hold  it  over  a  metlivlated  lamp ;  get  it  gra- 
dually hot,  until  the  solder  runs.— A  Feluiw- 

WOBJUtAS. 

[IK)r2.1-Watch-Dlal.-The  best  way  would 
lie  to  do  away  with  such  devices  and  have  new 
dial  fittcd.-J .  B. 

[48312.'  Wateh-TMal.-S«  that  the  article, 
are  perfectly  clean.  Moisten  with  chloride  of  nine, 
and  heat,  before  applying  the  solder,  when  it  will 
stick.-  J.  C.  Belcjikk. 

[48322.]— Lens.  Fix  the  lenses  with  tlie  flat  or 
concave  surfaces  towards  one  another  iuid  about 
lin.  apart.  I  should  imagine  the  continuation 
would  cover  quarter- plates;  but  as  the  form  will  tie 
lather  short,  it  small  stop  will  probably  be  re- 
quired.—W.  Kobixbox,  Jus. 

[48330]  —  Timepiece  and  Watch.  —  Tlie 
pendulum  or  balance  (you  don't  say  which),  most 
likely  vibrates  further  when  fully  wound,  and 
striki*  against  or  fouls  some  jmrt.  ltemodies :  clear 
obstructions  or  weaken  tlie  spring.  Boston  levers 
arc  horrible  things,  as  a  rule.  The  fault  you  nj^ulr 
of  may  Is.-  caused  by  largo  holes  or  defective  giurd- 
pin— i.e.,  loose,  not  ctouc  enough  to  edge  of  roller, 
or,  perhaps,  missing.— Sussex  HokOLuoJirT. 

[48330.]—  Timepiece  and  Watch.— I  suppose 


preveul 
uiukin 

a  littlti  for  the  sanii! 
■Hi 

[4*361.)  -Plating.  —Rend 

ni-ticu  of  Eleetro-Dep  stition 
lv>7,  published  by  lloulstou 
rato-noster-row,  and  W.  Orr  and  Co.,  Amen 
Corner.  "Costumier  "  will  finil  the  principles  of 
electro-deposition  rlearlv  exphtiued.  recipe*  for 
every  purpose,  and  instructions  how  to  avoid  and 
correct  faults  in 


•  The  Theory  and 
'  bv  George  G«re, 
and  Stouentan.  tai. 


I 

wheels,  oft.  ilium.:  cylinders,  16in.  by  24iu.  (';). 
No.  4011  was  built  by  llailwuv  Foundry  Company. 
Lt-ils,  1N.',7  ;  No.  4:H  by  Manning.  Wiirdlc,  iuid 
Co.,  18til  ;  and  No.  ."io7  by  Railway  Foundry  Com- 
pany, 1866.  No.  4.S4  has  hit*'ly  been  rebuilt  at 
Leeds.  Great  Northern. — No.  200  is  a  mixed  traffic 
ngine  :  loading  and  driving-wheels.  6ft.  Ms.  ; 
ry Under*,  17|in.  by  2lin.:  built  at  Iioncaster.  1870. 
No.  504  is  a  bogiu-tank.  built  iu  1873:  dimensions 
same  as  2'HJ.  No.  67W  is  a  6-couphil  shunting- 
built  in  I8h2;  cylinders,  liliu.  by  26in. : 
coupled  wheels.  4ft.  6in."  L.  and  Y.  It.— No.  177  is 
a  6-coupled  goods  engine,  built  by  Kitson  and  Co. 
1880;  q-linoers,  171m.  by  26in. ;  driving-wheels, 
4ft.  6iu.  diam.  There  is  another  engine.  No.  17 
It  is  a  4-couplcd  gocsls  engine,  built  in  IS.V2,  n!built 
1869  :  leading  and  driving-wheels,  5ft.  diam.  : 
cylinders,  loin,  bv  22iu.  No.  608  is  a  4 -coupled 
double-framed.  East  Lancashire  engine,  named 
"Jupiter."  It  was  rebuilt  in  1876;  cylinders, 
16in.  by  22in. ;  driving-wheels,  .'ift.  6iu.  or  Mt.  Bin, 
Last  week.  1  noticed  in  your  columns  a  request  to 
correspondents  not  to  ask  questions  of  this  nature, 
as  being  of  limited  interest  only.  If  "  C.  H 
or  any  other  corrosjionclent.  will  address  E.  A., 
H,  Moniington- villas,  Braiifurd,  Yorks.,  I 
bo  very  glad  to  answer  him  as  many 
locomotive*  a*  I  am  able.— Mbtbou. 

Try  soaking  n 
Pcrhups  sulilcieut 
loiddowu. 

-J.  C.  L. 

[48345.]—  Oeneva 
the  bottom ;  it  is  put 
Fellow  -  Wobkhaji  . 

[48318.]  — To  "  Alfojoe  "  —  Will  answer  to 
48330  ("  Timepiece  and  Wateh  ")  suit  you>— A 
Fkllow  •  Wobkjuls. 

[48349.]  —  Gasholder  —  Tlie  loss  of  weight, 
(when  weighed  in  air),  is  cause*!  by  the  gas  in  the 
holder  Iwiug  lighter  than  tlie  air  "it  displaces.  If 
•'  T.  H."  could  weigh  the  gasholder  in  a  vacuum,  ho 
would  find  it  was  not  lighter  when  titli^l  with  gas 
than  when  empty  ;  but  heavier  by  exactly  the 
weight  of  gas  it  contained. — John  C.  GlIX. 

[48350.]—  Tricycle.— I  quite  agree  with  Mr. 
Grainger's  remark  in  respect  to  a  tricycle  lioing 
worked  by  springs;  at  the  same  time,  I  tnink  man 
[■eople  make  a  mistake  in  purchasing  tricycles  wit! 
large  wheels.    Large  whesds  look  fine,  and  go  very 
well  ou  a  level  track :  but  for  ordinary  load  work", 


[48351.]— Plating.  I  would  certainly  advise 
Costumier"  to  get  all  his  disc*  punched  out  of 
copper  and  brass  ;  he  will  find  it  cheopest  in  the 
end.  The  sheet-tin  will  have  to  be  copi<erod.  as  it 
is  made  of  iron.  It  is  probable,  however,  that  it 
might  bo  silvered  or  gilt  without.  It  would  bo 
worth  trviiig  if  tie  querist  does  not  mind  the  ex- 
pense. The  lend  can  be  l>lated  with  silver  direct, 
and  if  it  is  to  l>e  gilt  it  Would  be  better  to  silver  it 
first,  us  the  coating  of  gold  being  very  thin  wiU 
stand  better  on  silver  than  lead,  but  by  all  means 
use  copper,  brass,  or  German  silver  for  the  discs) — . 
that  is,  if  vou  wish  to  do  them  yourself,  as  these 
metals  and  ulloys  can  lw  gilt  or  plated  with  facility. 
For  silver-plating  see  No.  806.  8tV8,  860,  f74  of  Vol. 
XXXIV.  Esmusjl  MFdiASir.  For  g.lding  solu- 
tion see  "  RepUe*  to  (Juiiies,"  two  or  three  weeks 
siuoe.  Gilding  solution  should  be  usetl  in  a  basin 
which  tits  alsiut  half-way  into  an  ordinary  sauco- 
pan  ;  put  hot  water  under  the  bstsuiin  the  pan,  and 


I  l-lli, 

con  be  vo 


keep  it  on  a  gas-stove.   The  colour 
from  ilark  to  light  I 
— Oa. 

[483t>3,]— .On  the  Production  of  "  Looped  1 
Figure*  by  Oearlnir. — In  reply  to  "C.  R.  LsJ 
the  central  pin  should  be  of  »ts>el,  screwed  in  tightly 
and  rivotesl  bv  spreading  tlie  end  with  a  1 
The  riveting  might  be  dispeusod  with  if  the  i 
is  Blightly  conical,  so  as  to  jumb  very  tightly 


screwed  quite  close.  Countersink  the  back  of  the 
hole  into  which  it  juts,  so  that  when  riveted,  tho 
head  thus  formed  may  fill  the  countersunk  recess) 
and  not  project  above" the  surface,  an  tho  latter  has 
to  be  made  -put.  level.  This  pin  must  be  turned 
true  wht  n  in  its  plate,  the  brass  plate  being  don*  at 
the  same  time  to  insure  tho  two  listing  strictly  at 
right  angles  to  each  other.  Hie  pin  thould  be  as 
■tout  as  the  brass  noxadc  of  the  chuck,  which  n  to 
be  the  counterpart  of  that  of  the  miindml,  will  allow. 
It  should  be  of  shape  shown  |  the  diiiiling-whecl 
must  have  a  recess  turned  to  fit  over  A  B,  and  rest 
on  the  phite  in  which  this  pit;  is  inserted.  C  is 
drilled  and  tapped  to  take  tho  large  flat-headed 
screw,  which,  with  a  washer  below,  keeps  the 
dividing-wheel  and  the  screw-nose  firmly  down. 
Foroin.  lathe  1  should  use  {  plate  for  the  foundation 
and  ]  plate  for  the  up|>cr  one  :  the  chuck  will  then 
be  strong  and  serv  iceable.  The  chuck-nose  and 
dividing-wheel  ore  to  lie  cast  in  one  solid  isiwss  ; 
but  for  a  chuck  fur  a  Oiu.  lathe  the  pin  certainly 
should  bo  steel  or,  at  leas' 
O.J.  L. 
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[48366-"— Lathe  Flywheel.  —  Supposing  Hip 
wheel  to  be  bored  and  turned,  and  the  crankshaft 
turned,  then  your  simplest  plan  is  to  fit  a '' feather"' 
iu  the  shaft:  "with  a  key  way  in  the  wheel.  You  can 
slide  it  aa  far  as  the  "  feather  "  goes  without  the 
wheel  running  wit  trf  truth.  It  is  tMmVk  to 
have  a  collar  at  each  end  of  ••  feather." — Labou 
Omnia  Vixctt. 

[4S366.1- Lathe  Flywheel.- 1  should  either 
hire  tho  flywheel  squared  on  shaft,  or  a  solid  key 
formed  on  shaf t,  also  a  rlutrh-fork  and  quadrant, 
notched  to  suit  the  speeds,  with  a  lever  like 
rever*inp-g«ir  of  an  engine,  if  you  don't  like  a 
screw.  In  this  way  you  could  bring  any  speed  m 
line  with  mandrel  by  moving  the  lever  in  the 
different  notches,  when  mice  properly  set  out.  It 
will  not  make  an}'  difference  to  the  truth  of 
wheel  if  you  have  n  good  long  boss,  which  vou  will 
want  to  form  the  groove  for  clutch-fork,  and  have 
it  bored  true.  You  can  have  two  keys  if  you  pre- 
fer—G.  StTtxrai. 

[48369.]— Varnl«h.—nse  naphtha  in  iireferenee 
to  methylated  spirits,  and  chrome  instead  of  ochre. 
Y'ou  cannot  use  anything  to  hasten  the  drying  but 
heat. — Jack  or  Au  Trades. 

(48370.]  —  Thrcsninp'Mnchine,  —  I  should 
think  the  tatilt  uf  the  wheel  not  getting  lip  to  its 
proper  speed  is  because  the  friction  in  the  bearings 
u  too  great.  You  cannot  get  any  more  by  chang- 
ing the  glaring  for  a  pulley,  except  what  may  be 
alisorbcd  by  friction,  which  sc-cm*  probably  great , 
The  waterwrheel  ought  to  Is'  examined,  to  see  if  the 
toirintrs,  buckets,  Ace,  arc  in  good  order.  May  I 
suggest  that  you  give  all  the  1  searings  a  thorough 
good  cleaning,  and  run  some  petroleum  into  them 
to  wash  th«  dirt  out,  afterwards  lubricating  with 
good  oil.  Put  some  grease  into  the  teeth  of  the 
i)  have  another  try,  and  report 
ox.siA  Vincit. 

[48371.]-Flxlng  Water  Coloura.-First  give 
your  articles  a  cnai  of  clear  parchment  tile,  vritli  a 
little  alum  or  sulphite  <>f  /inn  in  ;  si/.e  made  with 
the  latter  will  keep  any  length  of  time,  or  acetate 
ninv  be  used.  In  some  instances  the 
I  used  may  disagree  wiUi  tlie  raest  delicate 
hem  upon  ■  slip  of  wood  and  mark 
them  for  reference,  alum,  /:nr,  lead.  Your  size 
must  not  be  strong,  but  just  as  it  will  run,  and  you 
can  work  it  cold. —Jack  of  Aix  Ti.ahu. 

[48372.]  Staining  Elm.  —  Perhaps  "Rpcx" 
would  be  kind  enough  to  let  ns  know  what  colour 
be  requires  it,  If  walnut  wiflt  black  l>or<lcr,  see 
tli xt  it  is  free  from  grease  ;  line  out  for  bonier  or 
panels,  an<l  stain  with  some  good  ink  ;  fill  iu  the 
|xineU  with  umber  and  linseed-oil ;  when  dry, 
give  one  or  two  coats  of  oak  varnish.— Jack  of  All 

TRADED. 

[48375.] — Blower. — In  my  opinion  quite  right 
a.s  shown,  n.-irrowcr  at  the  "circumference.  Both 
nides  of  the  blades  have  a  conical  diaphragm,  which 
I  hare  shown,  made  fait  to  lugs  upon  tlie  blades 
and  come  down  to  the  eye  The  efficiency  of  a  fan. 
I  believe,  depends  mom  upon  tho  dimensions 
of  tho  whirlpool-chamber  than  the  fan.  The  outlet 
at  circumference  between  blades  should  bo  three  or 
four  square  inches  larger  in  area  than  totwccu 
blades  at  the  eye.  Soo  Prof.  I'errv  upon  Hydraulic 
Machinery,  in'tlio  ••  E.M.,"  No.  SIT,  page  I5t(.  I 
have  every  reason  to  believe  the  same  rule  would 
hold  good  in  every  way  in  pneumatics.— Jack  of 
Aix  Trades. 

[48377  ]— L.  and  W.W.  F.r.gines.    No.  1  has 

driving-wheels  7ft.  t!ia.  diim.,  and  cylinders  lfiiti. 
by  24in.  Ambassador  4W,  May,  '■>') ;  IJjTon  1516, 
Nov.,  '66 ;  Columbus  M30;  Cromwell  lo3l,  Nov., 
'66;  Cygnet  130;  Dalton  1486:  Diomed  821,  May, 
"63:  Euxine  485,  Oct..  '74;  Gomont  391;  Edeti 
724  ;  Franklin  1.120;  General  1170,  Nov.,  '7H ; 
Hecate  848.  Oct.,  '51 ;  Hardwicko  790 ;  Henrietta 
814,  Jan.,  '66  ;  Hotspur  1.31  ;  Iamirtt  ISO ;  Locke 
762;  Marlborough  1123  Not.,  '66 ;  Maeeppa  234  ; 
Martin  703.  Feb..  '04  ;  Nightingale 367  ;  Neweomeu 
1483,  May,  '66  ;  Narcissus  604  .  Outrun  71H.  Feb., 
'«a ;  Penguin  1 18,  Nov.,  .VI :  Planet  035  ;  Roberts 
737  :  Rowlaud  Hill  K»iH  ;  Hose  223,  Nov.,  '67  ;  Star 
165  ;  St.  Patrick  434  ;  St.  Arnaud  3.13.  March,  V.8; 
Sunbeam  42,  Dec.,  '.V! ;  .Scott  1314.  Oct.,  '66: 
Tubal  828;  Tennyson  1747.  Nov.,  '«» ;  Theorem 
T'J2  :  Tartarus  628  ;  Terrier  738 :  Vampire  88.1 ; 
Woodlark  7'.H  ;  Zomicl  63.1.  The  other  six  names 
are  extinct.    Sorry  I  cannot  give 


[48377.1-L.  and  N.  W.  Ensinea.-To  "  DtlB- 
T.rjr,"-. Saracen  is  a  single  engine,  outside  cylinder, 
diameter  of  driving-wheel,  7ft.  Oin.  Cylinders 
164,  by  24.  ^volusWU,  Oct.,  Ml  ;  Ambassador 4 90, 
May,  '-Vi ;  Byron  1.116,  Nov.,  '68  ;  Caithness  1190. 
Nov.,  '61  ;  Columbus  l.">:>0.  Nov..  '66;  Cromwell 
I.VI1,  Nov.,  *«>:  Cygnet  139,  Nov.  '61;  Dalton 
1480,  May.  '06  :  Diomed  821.  May,  *03  ;  Euxine 
485,  Oct.,  '71;  Kamont  394,  Aug..  '70;  Kmpsmr 
217,Nov.,  ;  Eden  724.  Feb.,  '64  ;  Fmnklin  1.120, 
Nov..  '66 ;  Locke  762,  Nov..  '«2 ;  Mariboroogh 


1.123,  Nov.,  '66  ;  Maxeppa  2:i4.  Nov..  '61  ;  Martin 
793,  Feb..  '61;  Terrier  738,  May,  '63 ;  Woodlark 


794,  March,  '64  ;  Nightingale  367.  June,  '54  ;  New- 
comen  1481,  May,  '66  ;  Narcissus  604.  Sept.,  '73; 
Outrun  719,  Feb.,  '63;  Penguin  148.  Nov.,  '53; 
Planet  93.1,  Jan.,  '06 ;  Roberta  717.  July,  '64  ; 
Rowland  Hill  1008,  Oct.,  '61  :  Rose  223,  Nov.,  M7  ; 
Star  16.1,  Nov.,  '60  ;  St.  Patrick  434,  Oct.,  '74  ; 
St.  Amaud  313,  March,  '5S  ;  Sunbeam  42,  Dec, 
'art;  Scott  1.114.  Oct.,  '66;  Tubal  S28,  Aug.,  *6I ; 
Tennyson  1747,  Nov..  '69  ;  Tlieorem  792,  Feb.,  '64  ; 
Tartarus  628.  Feb.,  '64  :  Vampire  885,  Oct.,  '74  ; 
Zamiel  635,  Sept.,  '73.— Dio»ei>. 

[48379.1— Oower-B«U  Telephone.—"  Verax  " 
docs  not  say  whether  tho  instrument  has  spoken 
well  at  any  time  or  not.  If  it  has,  then  the  fault 
may  lie  in  one  of  three  places :  the  magnet  may 
have  lost  its  power ;  tho  carbon  contacts  may  bind  ; 
or  the  battery  become  exhausted.  The  Fuller 
bichromate  is  the  nicest  for  telephone  work ;  but 
they  want  constant  attention.  If  the  instrument 
has  never  spoken  well,  it  may  still  be  from  one  of 
these  causes,  and  should  bo  thoroughly  examined 
in  all  its  parts.  The  coils  should  "he  as  near  as 
possible  to  the  diaphragm,  without  touching,  when 
rt  is  depressed  on  the  poles  of  the  magnet.  Try 
three  or  four  cells.  I  nave  known  tlie  "  Uower- 
Bell  "  to  require  six  cells  on  tho  microphone— 
W.  H. 

[483S0.1  Steam-BoUer  I  have  h  1  .ton.-.  •  i 
toilers  of  various  kinds,  but  never  heard  licforc 
that  a  coating  of  hot  tar  inside  prevented  scale.  It 
would  lie  more  likely  to  put  you  to  the  expense  of 
a  new  toiler.  There  are  various  compositions  in 
use  fur  preventing  the  formation  of  scale.  Couldn't 
yon  nse  a  longer  toiler  than  3ft.  r— Lauor  Oxxia 
Vixi-rr. 

[48383.?  —  Retouching  Negative*.— 'Lead- 
prucil  will  usually  take  well  enough  on  the  gelatine 
surface,  tlie  only  drawback  being  tlie  ihinger  of 
injuring  tho  negative.  VarnUh,  however,  unless 
specially  prt']iarifl  for  retouching,  should  first  Is? 
roughened,  which  can  most  conveniently  to  done  as 
follows :— Take  an  old  plate  wid  rub'tho  varnish 
over  with  a  piece  of  line  xiud  or  glass-paper ;  then 
take  a  little  of  tho  fine  powder  thus  produced  on  tho 
tip  of  n  finger,  and  rub  it  gently  over  the  part  to  to 
retouched.  Too  much,  however,  must  not  be  ex- 
pected from  retouching  in  tho  way  of  lightening 
deep  shadows  ;  the  totter  plan  is  to  nse  a 
when  taking  the  portrait.— W.  Romxsox,  Ivy. 

[48381,]— Pump,— Yon  omit  one  important  par- 
ticular, i.e.,  what  quantity  of  water  is  required1  to 
to  niit  d  iu  any  given  time.    Also,  what  pressure 


I  shall  Is*  happy  to 
iquirements. —  I. am  i: 


cliaiu-pump,  which  re 
'  has  no  leathers  or 


can  you  work  vour  boiler 
advise  you  on  knowing  yi 
owjoaVixcti. 

[48381.]— Pomp. -Fix 
<(tnres  very  little  fixing,  and 

valves  to  'get  out  of  order,  ami  givi*  11  constant 
stream  ;  ami  will  also  deliver  any  amount  of  sand 
or  other  thick  mutter  with  the  water.  I  have  fixed 
many  of  these  pumps,  and  ttoy  have  always  given 
general  ntisfactkin. — Ciias.  HoorEX. 

[48385.;— Cement  for  Blotting  •  Paper.  If 

"  Ethel"  will  nuike  some  clear  well-toiled  starch, 
and  when  cold,  having  her  paper  cut  off  tho  length, 
lay  one  over  the  other,  short  of  one  another,  about 
Jin. :  wi|s:  them  over  with  the  starch,  and  let  dry  ; 
turn  over,  and  serve  the  same ;  when  dry,  lay  them 
about  a  full  iin.,  and  with  moderately  stiff  gum 
stick  them  over  ends  ;  when  dry,  if  you  just  damp 
them,  and  lay  over  upon  tho  other  starched  surfoce, 
you  will  make  a  job  of  it.  Starch  must  not  to 
weak  for  the  paper  to  absorb  it. — Jack  or  Aix 
Trades. 

Soap-Making.  If  1  Dunlin  Din- 
mont  "  wdl  obtain  some  first-class  soft-soup,  made 
from  cotton-seed  oil  ami  potash,  he  will  then  pos- 
ses* a  soap  free  from  rosin  and  lime,  and  containing 
the  glvcerinc  of  the  oil.  Potash  makes  soft  soap, 
sodn  riard  ;  glycerine  ie  incompatible  with  a  good 
hard  soap,  as  is  also  lime  :  that  is  merely  used  for 
making  the  soda  caustic,  anil  i«  not  introduced  to 
tho  soup-tsui,  except  by  carelessness.  —  Loxnox 
Stoxe. 

[48390.1  -Foaaila  in  Flint.— There  am  n  gootl 
mnliy  microscopical  ones.  IS  they  liave  any  value 
I  xaoald  think  it  simplv  that  of  interest. ^-Jottx 
ALtx.  OLLABl),  F.II.M..8.,  Enfield. 

[48390.]  —  Foasils.  —  (I)  Large  quautiti.-s  of 
fossils,  including  many  varieties,  do  occur  in  Hints, 
some  of  the  commoner  toing  the  sponges,  rrhim- 
derm'  and  Terthratnltr.  They  am  almost  entirely 
valueless,  unless  very  perfect  specimens  nf  the  rarer 
kinds.  (2)  There  is,  of  course,  not  the  slightest 
ground  for  the  supposition  that  tho  (pjantities  of 
stones  in  the  ground  grow.  They  are,  a*  the  cor- 
respondent supposes,  often  the  remains  of  ancient 
river  and  een-tonchc«.  caused  by  the  washing  and 
wearing  away  uf  locks.^Torrx  Hale. 

1.8.392  Lathe-Bed.  T!  a  patl  m  b  ■  t* 
with  the  flat  (or  top  r,f  tol  easting)  loose,  <»>  that 
when  in  the  sand  it  can  to  drawn  rosily.  Labor 

(JMXIA  VlXCIT. 

[4839:i.l— ScrapinB  Ca»t  Iron.  — The  querist 


could  not  do  totter  than  visit  an  ( 
and  watch  a  filter  gctting-up  tl«;  «udc-bars,  valve, 
Jte.,  of  on  engine.  An  houi's  watching  will  teach 
him  more  than  a  page  of  advice,  A  worn-out 
smooth  file  makes  an  excellent  scraper  for  many 
job*.  The  size  of  a  scraper  is  like  the  sha|ie, 
variable,  according  to  circumstances.  —  Lahoc 
omm a  Vrxcrr. 

[48393.]—  Scraping  Cast  Iron.— Oet  a  piece  of 
Stubbs'  steel  Jin.  wide,  tin.  thick,  and  about  6in. 
long ;  make  taper  to  go  in  tile- handle  one  end, 
make  bright  blood-red  heat  the  other  end,  and  for 
1  in .  up  flatten  out  to  v1,, in.,  and  about  «in.  up  at 

Aix  Trades. 

r483&6/]— Cistern—  For  emptying  small  cistern 
automatically,  you  cannot  do  better  than  siphon  it 
out  in  the  following  manner :  Fix  a  siphon  pipe  on 
the  aide  of  tho  cistern  near  the  bottom  ;  when  thu 
water  reaches  the  top  of  the  cistern  it  will  also  fill 
the  siphon  pipe,  when  at  once  the  water  will  com- 
mence running  to  tho  large  tank,  as  desired.— Cuas. 
Hooks*. 

ri<Y'-:  —  Regulating  Clock— You  can  regu- 
late clock  by  tho  screw  at  bottom  of  pendulum- 
toh.  To  make  it  go  faster  screw  bob  up ;  if  it 
gains  lower  it.  Clocks  with  horixontal  lever- 
escapements  are  regulated  like  watches.  If  they 
go  tovond  the  control  of  regulator  they  either  wont 
the  hair-spring  letting  out  or  taking  in  a  bit.  Toko 
in  tlie  spring  if  you  want  tho  watch  to  go  faster, 
and  the  reverse  to  lose.  You  must  unpin  the  spring 
at  thu  stud  and  twist  collet  round.  To  calculatu 
length  of  mainspring  divide  tho  torrel  into  three 
parts,  one  part  artor,  one  sisAce,  and  one  spring. 
Wheels  are  cat  with  a  tool  designed  for  tlie  purpose, 
called  a  wheel-cutting  engine,  coating  something 
like  £14.  Use  Kclky's  oil.  at  any  tool-shop. 
There  is  a  book  advertised  in  this  paper  treating  ou 
watehwork  and  tools,  by  F.  J.  Britten,  price  •"».— a 
most  useful  ls>ok.  Further  information  if  desired. 
— O.  StltXEU. 

[48401. ]-Commutators.— "  B.  H."  is  light 
concerning  the  "  movable  shunt  kind  of  arrange- 
Ilcre  it  is.  Tho  brass  pieces  CC  being  con- 


nected to  terminals  of  primary,  tho  brass  screws 
8  and  S"  are  juined.  One  terminal  of  tottery  is 
brought  to  S\  tho  other  to  8  and  8 '.  It  will  to  evi- 
dent that  when  C  C  are  moved  into  position  of 
dotted  lines,  tlie  current  will  to  rcvers.*!.  Mind 
you  hare  the  three  screws  and  underside  of  C  and 
C  quite  clean.  -Coxrad 

[48401 .]— Commutatore  — In  reply  to  "B.  H  "• 
I  have  the  pleasure  of  sending  two  sketches  of  a 
shunt  commutator— the  second  one  with  current 


i;.:::  :  'i 


reversed.  The  fop  part  moves  from  right  to  left. 
J  and  vice  vers,!,  and  is  fastened  by  two  screws,  one 
to  each  strip.  These  strip*  must  to  insulated  one 
from  the  other.  B  S  P,  tottery  screw  positive  I 
B  S  N.  battery  screw  negative  ;  I  B,  ivory,  bone,  or 
other  insulating  material ;  C  8,  copper  (or  brass) 

stiiiis :  X  to  or  from  coil  inside  or 

underneath  connections  with  tottery  screws,  contact 
screws,  and  oil  (or  condenser).  Bv  the  thin  arrows 
vou  will  r-e  the  current  enters  and  h  aves  the 
Ivitt.TV  screws  alike  in  bo:h  instances.—  S.  E. 
Kelt. 
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[18407.1— Creation  of  Power.— The  question  in 
answered  at  p.  7<>  of  my  Klcetricity.  The  n«p»'I- 
ismg  of  the  bar  is  erTescicd  by  energy  expendm  by 
thi'  muscles ;  it  taken  just  so  much  morn  work  to 
move  the  magnet  over  the  slei-1  as  is  repreaeute'd  ill 
tltt.'  magnetism  stored,  besides  that  lost  in  friction 
as  heat.  Now,  when  steel  needles  are  attracted  by 
the  new  mngtiet.  and  magnetised  thereby,  the  same 
tiling  occurs,  but  not  so  ediviously.  Tlie  steel  is 
really  magnetised  by  alisorbing  energy  from  the 
magnet  and  its  external  field  ;  it  become*,  pro  Urn., 
an  integral  part  of  the  svstc-m  of  the  magnet.  No 
external  energy  is  introduced  in  thus  magnetising 
the  needle,  but  it  is  intrtaluoed  in  tlie  act  of  sc-|iu- 
rating  the  needle  and  magnet,  and  the  magnet,  by 
its  inherent  power  or  condition,  reabsorbs  it,— 
BMKa. 

{•KM  10.]— Solvent  for  Marine  Glue.— Try  bi- 
sulphide of  carbon  J.  McLvrosil. 

[48410.1  —  Solvent  for  Marine  Glue.  —  This 
marine  glue  is  a  mechanic. >1  combination  of  shellac 
nud  rubber :  tint  rubber  is  dissolved  in  mineral 
naphtha,  and  the  shellac  in  wood  naphtha,  and  then 
well  agitated  when  mixed.  Try  the  ubove  solvents. 
—Jack  of  All  Trades. 

[48410. 1-Solvent  for  Marine  Glue.— "S.  8." 
lias  got  a  bail  sample  it  ought  to  dissolve  easily  in 
la-n/ol  or  chloroform.  It  is  said  to  bo  made  of  1 
part  indianibber,  12  mineral  naphtha  or  enal  tar, 
and  20  of  khellue  :  but  I  can't  vouch  for  the  accu- 
racy of  this  formulu.  It  deteriorate*  bv  age  ;  a  bit 
I  luive  hail  for  ul*>ut  1 1  years  seems'  to  be  quite 
brittle  and 


{48410.]  -Solvent  for  Marine  Glue.  I  think 
coal  naphtha  would  dnvsolvc  it,  with  aid  of  warmth 
probably.  There  is  no  secret  about  the  material. 
It  is  composed  of  a  solution  of  caoutchouc  (1  part  to 
60)  in  coal  naphtha.  One  poit  of  thia  solution  and 
'J  part*  shellac  arc  heated  together.  No  doubt  a 
solution  could  be  made  which  would  result  in  the 
same  material,  by  dissolving  the  shellac  in  any  sol- 


vent at 
when  t 


.1  mi 
>  be 


d 


le  two  solutie 

■SlliXA. 


:ia,  stirring  together 


^Hill.]— Derrick.  The  simplest  method  of 
calculation  is  the  graphical.  Let  A  B  be  tlie  s|»r, 
nnd  C  the  holdfast  for  hack  guy.  The  three 
force*  in  ojierution  are  :  Tension  of  biiek  guy'  •  T  ; 
weight  =  W  thrust  on  heel  of  spar.  Take  M 
parallel  to  B  D,  making  it  =  YY  on  any  scab'  vou 
lb  parallel  to  C  A:  froui  4 


w 


draw  p«  to  mu:t  it  parallel  to  B  A  ;  then  the  three 
forces  are  represented  by  da,  tli,  ah  respectively. 
Hiunc  aVi  measured  off  on  same  scale  as  M  will  gii'u 
T.  lu  the  case  of  a  heel  of  .»  T  =  1J  tou.- 
.S.  O.  H. 


Plates.— The  brown  *|iots 
iving  used  the  negatives  for 
lish,  which  should  never  !«• 


[4W 14]  Gelatine 

are  owing  to  your  hav 
printing  without  vaniis 

done,  unless  only  one  or  two  copies  are  wanted. 
There  is  no  remedy  which  would  not  also  damage 
the  negatives. — W.  Roll  IN  son,  Jfs. 

Mix  witlt  a  (piantity 
List  hot  enough 
when  jiouring 


»  sti 


[48418.]  —Wheel-  Grease 

■  f  hunt  tallow:  make  the  tall 
t'>  melt,  and  well  agitate  with 
it  in.— Jack  or  Au.  Tbauks. 

[48410.1  —  Drilling:  or  Workinir  Chilled 
Cams. — This  will  dcrwud  u|kiii  what  metal  vou 
have  to  deal  with.  It  ordinary  cast  iron  the  chill 
is  only  skin  docp ;  but  if  of  white  iron  and  chilled, 
I  am  afraid  it  is  a  ease,  as  they  will  wont  some 
hours'  annealing.—  Jack  ok  AjxTkai>es. 

[4R421]  Battery  for  Bell.  One  part  bichro- 
mate of  potash  in  ten  |urU  water,  to  which  add 
cue  part  of  sulphuric  acid.— W.  H. 

[48421.]  -Battery  for  Bell.-  Saturate!  solution 
of  bichromate  of  potash,  with  ,«.«.  bulk  of  sulphuric 


[1842 
Dabbler ' 


saturates!  solution  of  bichromate  of  potash,  add 
when  cold,  one  port  of  sulphuric  acid  to  seven  parts 
of  the  solution.-W.  F.  K. 

[48422.]— CarbonBinding--Screws.  See  letters 
20103,  p.  284.  ami  47202,  p.  410.  both  in  last  volume. 
Meltesl  paruftLi  wax  prevent*  acid  creciiing.— 
Glen. 

.]— Carbon  Binding-Screws.— If  "A 

will  refer  to  letter  202811,  July  14.  1882, 
page  430  of  Vol.  XXXV.,  he  will  find  all  the  infor- 
mutiun  he  irspiirea.— Houua  Buos. 

[48424.]—  Boinband  Spectroscope.— Can  con- 
firm "  K.K.C.S."  in  so  far,  tliat  I  never  see  tlie 
ruin-tWao'  and  the  rain-frm-*,  with  the  same  adjust- 
ment of  the  rainband  stiectrewropc  slit.  When  tlio 
rain-Ao)!//  is  seen,  upon  narrowing  the  slit  the 
rain-lsmd  appears  to  mo  to  resolve  itself  into  tlie 
rain-lines  (some  times  slightly  shaded  off)  and 
then  u|*m  widening  the  slit  diffuse  again  into  a 
band.  The  actual  fines  appear  to  me  to  be  the  true 
guide.  These  remarks  apply  only  to  tlie  spectrn- 
scope  mentioned  :  with  a  larger  one  many  other 
atmospheric  hues  and  bands  appear  between  C  and 
I)  aud  etsewlierc  ;  but  these  seem  only  to  complicate 
the  matter,  and  the  spectroscope  in  question  u  best 
adapted  for  these  highly  interesting  observations. 
It  is  best  to  always  observe  with  a  slit  of  tlie  same 
diameter,  which  can  lie  easily  done  by  marking  the 
slit,  adj  listing- ring,  and  tlie  tube.  At  exact  focus 
should  also  be  marked  on  the  inner  sliding-tube,  so 
as  always  to  work  with  the  same  adjustments.— R. 
P.O. 


[48-121.]— Battery  for  Bell.-  It  is  a  bichromat 
of  ]mta>h  battery  ;  the  solution  consists  of  3  ounce* 
of  the  salt  dissolved  in  one  pint  |  when  dissolved 
and  cool,  add  2  fluid  ounce*  of  oil  of  vitriol,  and  a 
equal  quantity  wlien  the  action  becomes  weak 
when  again  exhausted,  replace  with  fresh  solution 
— Siujia. 

[4S421.J  -Battery  for  Bell. -The  battery  you 
describe  is  a  bichromate  buttery,  the  solution  for 
which  is  nunlc  in  tlie  following  manner:— To  u 


UNANSWERED  QUERIES. 


okm.  tlllft  el  qiTx't  wtnYt  f-rwnis  u*a— 

»r  art  sics  ,»-rl'J  li  lAii  lisf,  awf  i/  rtit/ 

rn*  art  rr^ftlnl  f<mr  trr-U  olwrtamts.  teas* 


Th*  SUMS 

suvrvil"  J*r 

~r  msifVe.  toll  lout  m>r  IV  IM  SSS  -si  a  full  n/***" 
<Vj,  oss/ar  IV  SCS'/I  .</ a„r /r!t<nc  caslntaiu,. .. 


4?7Ji"t.  Tcna-cotta  Painting,  p 

4T7«ia.  UniiT-Knjwuuc  and  Basket-making.  -V*1 

4T7t".l.  1  frs-enhnuse,  Vs>. 

tTTTt.  Oattcrs  for  t'»e  in  I  jthc.  ,V»1. 

47777.  lluuds  In  N.«atives,  :<«> 

477na.  i.'onftvtioner*'  i»ea.  Mi. 

477iSI.  Mi^Jisnical  Lantem  Hll.l.-v  Ml. 

477»•.•.  huiauu;  Gum  Uns-n.  set , 


[4842o.]-Dynamo-l 
rent*  generated  in  tlie  coils  are 


From  the 

question,  I  presume  reference  is  ma<le  to  tlie  ma- 
chines made  on  the  Saxton  type  or  the  Siemens 
armatunt,  in  which  the  current*  arc  alternate  in 
direction  in  the  wire.  Tlie  euils  of  tlie  wires  are 
connected  to  the  two  plates  of  the  commutator  ;  as 
these  rotate  under  the  collecting  springs,  thev  are 
alternately  in  circuit  with  tlie  opposite  terminals, 
and  the  change  is  effected  at  the  moment  of  change 
of  direction  of  current. — Siqxa. 

[4812o.]  Electric  Llfrht,— This  is  one  of  the 
class  of  Questions  I  never  care  to  answer.  I  have 
no  actual  experience  of  these  details,  and  have  too 
much  to  think  of  to  calculate  them  out.  Rosidcs, 
no  answer  can  be  given  to  the  actual  question.  Tlie 
sine  of  win;  depends  upon  the  kind  of  lamp  to  bo 
"  I  doubt  if  any  could  be  worked  from  an 


[48427. 1 -Indicator  to  Block—Oerald  Harley 
may  coustruct  his  semaphore  with  magnet  itlaued 
vertically,  if  he  pleases,  hut  would  give  no  better 
result.  H  is  an  adjustable  weight,  which  raises 
the  arm  to  danger  when  the  armature  is  released. 
—Block. 

[48429.]— Garden  Path  —  This  has  been  struck 
out  with  the  line  and  pegs,  as  is  generally  dono  by 


gardeners.  Divide  the  plot  through  the  "centre  o'f 
length  with  three  equal  lengths,  and  drive  a  couple 
of  stakes  in.  Now  strike  a  line  at  right  angles  to 
them  through  the  centre  of  bed,  and  drive  stakes 
in.  We  will  say  Um  first  .ire  fore  and  aft ;  now 
take  a  piece  of  cord  and  pins  around  the  stake  fore 
and  aft.  and  over  the  one  to  the  right,  ami  tie  your 
rope  or  cool ;  this  will  term  a  triangle.  Now  "take 
a  stick  pointed,  and  slipping  tlie  cord  off  the  right 
peg,  place  the  stick  insnle.  and  strike  the  radius 
from  the  two  stakes  at  centres,  and  it,  if  not  right, 
will  give  you  some  idea  how  to  compass  what  you 
require.— 'Jaci  of  All  Trades. 

[48(30.]— Electrical  Keaistance.  —  I  have  not 
seen  the  iustrumtut  J.  J\  K."  mentions,  but  he 
will  find  an  explanation  of  tlie  principles,  together 
with  instructions  how  to  make  and  work  lesUtarice 
coils,  in  No.  l!7  of  the  1NH7  edition  of  "CusscU's 
Popular  Educator,"  price  lid.— J.  Mcljrrostt. 


Electric  Cables.  The  Ktc<  trical  Trading 
Company,  Limited,  of  Victoria  Mansions,  West- 
minster, send  us  a  numl«cr  of  samples  of  the  cables 
made  by  the  Berthoud-Borel  process.  The  copper 
wires  are  covered  with  wrappings  c.f  perfectly  dry 
cotton  laid  on  in  two  or  more  envclnts-s  as  may  bo 
required,  the  direction  being  reversed  wilh  each 
layer.  Thus  prepan-d,  they  are  plunged  into  a 
bath  of  melted  paiaillu  aud  colophauc  (rosin),  and 
kept  there  at  a  temperature,  of  over  riot!'.  The 
wires  thus  insulated  am  then  made  up  into  cables 
and  passed  into  a  muchiue  which  t  outs  them  with 
a  homogeneous  sheuth  of  lead,  as  stout  as  required, 
the  process  licing  very  ra|«d,  aud  the  pnsfuct  ;dt 
that  could  bo  desired  for  telegraphic  aud  electric 
lighting  purposes.  The  cables  can  ho  had  in  s 
great  variety  of  si/cs  from  oiu  ronilurtor  of 
wires  ..  ii  Mn:  >,  weighing  7.2>.i  ii..  t--  th.  n.ih  .  ■  . 
the  small  "  cahV  "  having  one  win'  {■'|2i.!in.>.  and 
weighing  ITTlb.  to  the  mile.  The  larger  sixes  are 
sheathed  with  two  couts  of  lead,  a  layer  of  coal-tar 
being  placed  between.  Simples  of  these  cables 
will  he  exhibited  ret  the  Aquarium  mid  the  t'n'stal 
Palace  in  the  forthcoming  exhibitions. 


Margate,  the  (irotto  or  I'AVcrn,  p.  74. 
Ihsrluuvit'  of  l"i]»-s  under  W*Ui,  74 
Sliaplntf  Maehuie.    To  W.  8  BrvWD.  74. 
Ceoipresissl  Air,  74. 
Boiler.  74. 

hVswicrsiut  snd  Other  Projectiles.  74. 

EU-etriaal,  7.V 

Hour. -«rr  Hollers.  7^. 

Fbsjr-cloth  Makhst.  75. 

JVietioll  llra»e«,  7rV 

Hoult  Iljtiatiio.  75. 

I^tthe,  7ft. 

Kjulleu  Hope  naul.Ufe,  75 
Jupsuning  ltuttons,  74. 


QUERIES. 


48441.  Case  Clocks.  -Will  "Alfojoc"  exjJauj 
the  reason  why  sinue  id  tlie  old-fustuuncsl  case  ciocAs. 
after  ts-ing  cii-ttiwsl  anil  put  in  ts-at,  ^fo  riirbt  fcT  a 
minute  or  two.  nod  then  »n.l.Unlv  grl  oatoi  t»aU«wl 
utter  a  fett  ;ujii|'>  klt^ls  of  bests  SMp  idnvetbrr  *  1 
fwl  sun-  that  a  few  |«|srson  i  leaning  and  K'painng  wh 
clicks  as  are  to  Uc  fouwl  in  innat  iswintry  hunirs  imm  oui 
old  friend  "  Atlojoe,"  if  not  uskiim  too  macb.  would  be 
thankfully  welcomed  by  losiiy  beMii'^t   Bt.rx  Uows. 

; 48443.]—  Liquid  Fuel,  <fcc .  —  nT-ere  tan  I  ttnd  ou! 
the  sO^hu  iinissuo'  corrcsjwniliaif  to  different  devrws  t»l 
t«  nirsTtttun*  ■  if  mit  Its*  raiu  h,  1  should  also  hkc  to 
kiem  alsjut  a  list  the  dimensions  sbtsuld  be,  of  a  liquid 
ftu  1  ttotier  ;  like  used  uci  trst^ck'  to  run  a  vcitu-al  i  lunu.. 
cyiuakT  *in.  Ikiiv.  lift,  stroke.  1-  there  no  danger  o(  h«a: 
in  hurnr-r  lli-iuid  fuel  boiler  irenenittaae  too  nitvh 
or  fisnaing  on  expU-ivr  mixtuie  with  the  air  '.  Are  A  A, 
I  ilf.  *  *U'I  4,  f-Kc  15*  tubes  !  fox  A  Hews. 
■Mil  -Tension  of  Coil  Spriar-Will 

titer  teli  tin  how  to  hnd  the  Ullsiou  of  a  c 


teat  spnng  *> 

fitted  an  safety  valves  of  a  locomotive  at  a  (riven  |-re*sun  . 
my,  luewt.,  dm.  o(  >t<  >  \  fin,,  dta.  of  spring  4iin.,  nomtsi 
ni  .oil.  r  '  Ji  Mho 


Lamp-Light  Photography.-  I  sjisll 

fed  olilnnsl  ii  any  of  your  n-ader»  will  kinuly  answer  me 
Ihe  following  qurstitais  as  to  taking  photomphic  por- 
traits in  an  onluury  risim  witli  magrn sium lartit  loss 
ore  of  Moor*.  LaiKaster  ami  Sia's  I  imps.  <lrr  |  lal.s 
nsgulnug  an  avenno.-  rxpusure  of  ore  second,  and  a  good 
ltoss  portrait  1ms.  1  base  used  fnjin  Jin.  toijm  ol 
ribbon  ill  the  Lump,  anil  short  and  Ui*ur  exposures,  but 
haw  only  suet.ssl.sl  m  giHtiajf  weak  slid  lsull) -Uxhttsl 
n.y.U'ws  I  Vvlist  is  tlie  ls-st  pts-ite*  for  the  lamp 
wtativc  to  the  siller  and  camera  !  1  How  am  I  te. 
atool  a  shadow  of  tin-  timil  aud  shoulder*  on  the  h*i  k- 
gn tuud.  whit  h  spods  the  pietun-.  and  why  do  Die  light 
jsirttons  of  the  backgroaiut  prmt  tbirk  1  .11  Wliat  is  tbc 
l.  st.  tol.ait  tor  t».  kirrwiitiii  .'  I4>  An-  the  plana  tapid 
enough  .'  16;  Is  tin  gas-hg lit  injurious  dunug  tt.-  la- 
ps, are  !  The  negatives  giie  the  far-.-s  with  tlie  lieUtil 
very  sbar]i,  but  with  very  stroair  cast  shadows.  !>•.-  upfs.i 
part  of  tin-  heii.1  luitl  the  dress  loan  the  threat  down- 
wants  tteuig  allm»t  invisible.  To  oinedy  the  abeivi 
ib-ft.  ts  1  have  triod  tlie  lamp  in  v  arious  pusicasu*  the'  iras 
turned  down  to  a  spark,  to  u  uiediitiii  fUuiv,  to  a  lull 
hlaee,  and  also  liiravd  out  cutus-lv  ;  h  it  Use  nawae-sium 
tUrht  is  so  powerful,  that  in  every  case  the  shadows  arc 
toi>  inteuw,  1  luive  tried  a  fiajlii^'ht  airainst  the  back- 
fremnd  to  pn-wiit  slmtlows.  mid  which  was  ..Lretuliy 
nmuuf-d  to  keep  tlie  li#ht  Ireiu  entctuv  the  has, — 

FtS.OLD. 

pttift  ;   Engine  for  Boat- What  sire  «( tiuruue. 

and  what,  diameter  and  piti  Ii  of  m  o  w.  shall  1  roomie  lot 
■l  boat  ;«t.  hiog.  lien  beam,  ami  1-Hn.  disp  •  Wh.  tbei 
will  an  eugute  of  two  cylinders,  ut  a  larger  one  with  .. 
ft}  wheed.be  better.'  The  Ismer  is  of  copper,  PsB  baa. 
and  oiu  deep,  thr-  dome  i»  :im.  t-iuiuv.  1  am  geatiK  to  us. 
spirits  of  wine  for  fuel.    Mourn.  Esoise. 

[4SH46.;  Colzaline  Oil.  WIB  Mr  Allen  erothn 
rt-iitb-r  favour  ue-  witii  information  .is  to  tlie  natun- ui 
tie-  above.  au4  by  what  prueeas  it  can  Is:  tested  to  show 

laeix-Jy  a  mmeral  spirit  1    On  avx. 

414447  ] -Bichromate  Crystal. -t  in  imy  on*  tedl 
nit  how  to  make  Uie  l  e  hromale  crystal  tiial  you  gert 
n  ndy  for  use  in  bottles  :   A.  B.  J. 

4»l;>- ;  Dynamo.  To  Ms,  1VUUX  w  (SCO 
WALX*a-l  wisli  fo  make  a  dinatsio  with  a  (irainne 
armature  u>  run  at  700  to  Sou  revolutions  is  rmeaute. 

Will  >oi!  please  give  me  sou-,  shape,  and  number  ot  lay* J* 
ol  wire  ol  lit  Id-msgni  ts  .'  Will  you  also  give  a  little 
diagram,  showing,  supposing  1  w.  r.  ss-iehng  a  turn 
trt.m  a  batter)  thmugh  « vt  i)  isn!  ou  tin-  armatiu*  in  the 
aw  dil.stloil,  wlii.l,  »|.y  their  t->lts  would  |>.m:  • 
Al»o.  how  the  entls  o|  isiil  on  annatun-  are  brought  dowu 
to  leiuiuiutalor-,  and  Lastly,  shape  of  eomiiiUtatt'r  '  A 
drawing  of  the  machine,  with  all  the  |s,il  >  id  ptare,  wib 
luaterudly  help  the  « Animation.  —  Nn  lit  -i  en  vsi'i.  v. 

;4HHri.  \-  Electrotyping.  —  Will  stmt:  eom-spotHlent 
kindly  doscnU-  what  kind  ol  hot  h'liltling  tisji  is  uwd  by 
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pnnl.T  >'  eluetrotyprr*  for  running  Bit  melted  vox  nmnd 
the  moulds  I  and  oblige— An  Am*  rem. 

.  IKlio  ;  Legul.  The  street  I  live  in  is  n  .->iJ-rfe-*».-. 
it  thr  closed  end  of  which  ■  school,  in  connis  tion  with 
the  district  thurrh.  was  erected  a  few  year*  rime.  An 
the  hoys  attcmlirjg  thii  »'  !hmi1  persist,  in  spite  of  rontin- 
u«l  complaints  to  the  massrr,  in  making  *  pUyimiiind  of 
the  street,  t.i  the  great  annoyiuv*-  of  tm-silf  mi.!  IV 
nei^hrsMri.  1  tlialt  l«>  tflad  t.>  hum  ll  llnre  I-  ,my 
remedy  M  law  fur  the  nuisance.— C.  P. 

IM5I  Galvanic  Belt.— Will  Mr.  Uincn-ttr  or 
•«kOl*  other  reader  tell  nit  how  to  make  *  galvanic  belt 
that  can  be  worn  in  the  daytime  ;-  Isul  inr.il. 

t+LM'  !- Book-Edge  Marblin*.  <m  any  r.«!(r 
uit.irtn  me  t|  What  m  the  mux-  <it  i  dour*  breaking  up 
•potty  --oxl  nwd  -m  being  combed,  mid  bow  to  rcnaJv 
the  fault  r  I  u-e  gum  trag\i>  uiith,  nod  grind  my  colours 
.  and  regulate  them  w  itli  pill  ami  mi  11.)  I- 


[  |S4fi5.J -Ofta-Tar.— I  have  totoe  wooderr-nsjfed 
houses  which  1  nsiuirv-  to  give  a  coat  of  guw-tar  to  ocra- 
siogially.  Aa  it  is  liable  to  run  in  hot  weather  and  pet 
•oft,  1  would  bo  glad  to  know  of  isjoiething  to  give  it  (i 
tssly  ami  make  it  set  hanl.  I  du  not  boil  it,  a*  this 
drive*  off  tlie  oil",  and  makes  it  liable  to  crack,  1  think.  | 
What  in  the  best  way  to  u|,ply  tar  on  tarpaulin*  !  -Rusa- 
traLB. 

tswa! ;  — E(t(r-FreBPrvin(r,  Wonld'Tonf. .-tinner" 
kindly  dcscrils-  hia  plan  fur  tit  ~i  rvini:  eggs  in  liine  ami 
water,  and  «uy  how  long  will  tiny  k.tfj.  *i>od  .'-1  IS  U.S. 

Was:.]   Salt  Butter.- WuiUd  reader  give  a 


if«s1  plan  of  preserving  salt  butter,  about  two  firkins  of 
It.  *o  a*  to  keep  in>Hl  during  the  winter  and  up  to  the  end 
of  April  ;  uf  course,  the  quantity  will  he  dimimshiiv,-, 


ita  !    Jj  What  is  the  beat  kind  of  red  to  i* 
The  bent  method  of  [rrinding  luloin*  and  keeping 

to! -P.  F.  Cam. 

.uwm  ;  Softeniwr  Tone  of  Harmonium. - 

W  ill  one  of  y  .ur  leaden  who  know*  kindly  say  what  i* 
the  best  rncthisl  of  subduing  the  tone  at  some  of  the 
*fop*  of  a  large  harmonium  '.  I  have  tried  cotton 
wadding  phuvj  mode  tin  instrument,  In  there  anvthwg 
hettn  •  The  Flute  and  llourdon  ore  •'  fuller  "  than  1 
i-.in-  for  in  a  ilrawing-nsiui,  win  re  wilt  music  11  dratted  - 
W  E  II 

[saMM.  f— Railroad».— Will  any  reader  infnrm  me 
whaeh  k*  Hie  hurttcitt  railroad  in  the  world  .*  WTiat  i<*  the 
hrt^hl  ul  the  thin  Itailroad,  I'em  '.  And  wliat  it  the 
-rt  -a^t  indin,'  for  the  travel  ut  a  tocouiotive  f- tfLAi— 

-Bath  Boiler.— Havitur  a  upkudid  hath 
with  •luwt  r  T«tera  ubo»e,  1  ani  d<-imua  of  taking  lull 
"t  of  it  daily  ;  but  it  in  not  proviiled  with  any 
tar  rrcci.ins  hot  vatrr,  without  which,  mtnw 
trr,  th«  h»th  in  u*rlr*«.  I  w.iuJd  ftm*iih:  r  it  an 
.  f^iour  if  any  wh-»  uuy  n-jul  thi*  uio  (»uirx«t  ua 
\-U-*  fur  my  r^.inivttitiit*.  IVrhn|m  a  tin  or  nbtct  inn 
!««Jfr  mnylv  UtUnl  in  hMOi-rwom,  IwnU-d  ui.hKUJ.or 
ihI,  if  much  wouM  be  p*td  mrtul.  \Vhnt  im  thr  Ma^rnt 
f  iirtn  *u  **  to  utilinc  the  gmitcnt  aj&uuiit  of  lnut  !  (tuw 
W  KOI  Air. 

[Wli|  Tfffll  Th  Mp.  WftTiimtrirtii—  IUv«to 
;^ivc  M%  ax-  n\ttt*'  tiuUtv  (o  Uhw  ii  huusc  which  I  t'»k  111 
th;  half-qunrttr  LwtWLi'ti  I-iu)  -day  ami  MjiixiimiTwr. 
Shuuld  th:-  nuti<*.'  be  (riven  mi  u.*  to  rxpsnt  an  the  'iith  of 
Juar,  or  on  the  nth  of  May,  the  hnlf-jHiartfr  .*  C  li.  1!. 

;ih4%7  ]  Elcctro-PlatinK  —  I  A»  a  littJ*  pl^tro 
i  r -pitting  «n  a  nBi*it  mIo,  but  have  (mwt  dttliMtlty 
t»  «Jt-pt»tt  ftuffl'  ient  tuet&l.  I  fgvl  a  iuli-  whit**  c<A«'jug. 
lntl  Ihm  the  tiettuci  ■eemi  tn  ntnp.  The  axtude  ^  ki<i 
hcromrat  coated  with  a  dark«colnuri,«l  «km  [which,  I 
think,  rannot  br>  right, .  Thin  iimting  bevornm  i1imm:i!vi  d 
vhra  th<r  Amide  u  alone  inunrrM**-  i.e.,  the  artii  lc*  to  b* 
pLaVd  b^ing  taken  out.  I  nutkn  <*>jtutK>4i  by  thr  f*att>ry 
fMi-wrt  *iw!  (-}ani<Ie  of  potaajluiu.  1  li*+v  trii*«i  <liflVr«  ul 
bittrry  powT-rs— f rum  very  weak  to  wry  »trnnir— with 
much  the  name  renult.  I  haw  very  little  dinVulty  in 
rAix-tnbHnUluiJ?  Igiild:.  WiU  namin-jin  pUwnr  help  f  A 
!*<>r  »x  H<>ft*>l.ooi«T. 

;iHtw  ]  Finishing-  Wrought-Iron.  -  Wonia 
™ny  r  kindJy  onliifbu-u  nw  bow  to  put  a  iu*v  nniooih 
rt'.m  on  th"  vurfftfY  uf  wroutftit-iron  working»  !  I  have 
beea  WWflj  yearn  at  thin  nort  of  work,  making  «tut!«, 
nuta.  ami  other  small  artirUn,  but  never  ye-t  rtiuUl  I  di»- 
-over  thr*  way  in  whhh  I  txHild  flni*h  Uw  m  as  notDC  1  have 

it  .i  b »  d  r.,i>i.v, 

i-i L-iv^l  i  ■  Mr.  WrTHMFinu.- 1  am  one 
el  thre*'  ap^»nnUfV"B  nerving  our  time  in  the  plumbing  ami 
iaTanfitting  luu  ,  ami  oar  tune,  aixxirtlinir  to  our  indrnturun, 
i*  10  bourn  a  day  ;  6  to  .*■  >'.  Hatunlayn  rvrepU'd,  which 
»»  ordinar)'  worWinjr  time  in  our  Unide.  Now  ordinary 
wuriinsT  umo  m  our  shop  ia  6—  1*  ;  all  meelfcanim  ]cnv><  at 
t tut  ttni*:,  but  we  are  kept  until  3,  4,  and  often  &  o'clock, 
but  nervr  gvtting  uwny  ut  our  pniper  time,  and  allowed 
tv i  dinm-T-ttme.  Does  our  <unt!  come  under  the  Factory* 
and  Woriuhop  Act  !  If  not,  what  ran  wvt  do  in  the 
lOAtteT  !— W.  J.  S. 

i  f  -i^i  Fontainmoreau's  Alloy —Can  mnall 
Artu  lew  be  cast  in  Ihw  alloy  in  planter  or  coppei  mould*  ! 
• 'in  it  be  melt'-xl  in  a  cruobLe  or  ladle  over  ordinary  ttre  ! 
AU»,  what  U  the  bent  proportion  of  line  Ut  coppu  nuit- 
Able  for  flue  OTprcnwonn  ?-  Wuitk  Hu^*, 


nwdcr  kindly  nay  vthi<-b 
repair  name    in*!  obligv- 


m*  how  I  may  nunaotmt  thin  dirhcultv  !  I  t 
to  work  with  the  lamp,  an  I  put  my  lamp  inU 
then  exclude  all  artinie  light.    Skmpfi;  Fiuel 


K-WiU  "  W   H."  i  nee  T?f*hm 
_'  i  If  -.o  kind  an  to  give  the  drawing:  he  ban 
,  for  I  wiuit  to  try  ami  make  one  ;  but  my  dia- 
•  u  not  no  far  an  "  Tnntab'n  "!   The  longmt  dut.n.e 
with       will  be  about  &tyd    8  K  S 

[i>*»oa  ^Elaatlc  Web   Folding  Xaehine - 

Having  neteiul  liuiulivd  yards  of  elastic  web  to  folil 
■  '.M.y  from  tlie  lm»mn,  wbivh  ban  to  be  folded  up  about 
J*.w  long,  nuitable  to  pla*v>  in  hnmpern  to  travel  by  mil, 
Ar  ,  I  ni^otild  he  gLid  if  any  able  writer  wmdd  annint  me  in 
raakirng  a  murhine  for  thut  puriow,  Tlie  web  vamv.  ui 
length  frura 'JO  to  7 0  yardn,  ami  from  '/J  ui  toftin.  wide. 
.V  rough  nketch  would  greatly  oblige— J.  B.,  Lcitenter 

^if-i  "  Mcasurcmont  of  a  Degree  on  the 
Kartli'i  Surface.  Newton'n  theory  of  the  aattenin*f 
vt  the  enrtJi  at  the  lN>le*  wa*  provpo:  to  be  eorrwt  by 
menvvurtog  a  dtgree  tlmt  in  the>  Eru)>ioal  rc^r-oun  and  then 
tn  the  polar  mrionn.  It  wan 
mi-A.wLUT'ii  in  L^ipliiml  wan  l^>l*i 
tmrxnured  in  the  tropica,  and  frx 
th*?  llAttrnim?  or  dV^reswion  at  th 
t*.  han  always  puriled  me  to  uf> 
mrrtat  Vt  rue  that  the  degree*  nhc 
palm,  owing  to  the  flattening, 
natten  it  at  the  polcn  ami  "bulge"  it 
then  from  thr  orntre  dniw  mdii  making  equal  angle*  »i 
th-  oeatre.  the  portion  of  arc  between  two  radii  at  the 


found  tlittt  the  dcirree 
yard.*  luiurer  tiuin  that 
m  thia  we  are  told  that 
pole*  wmt  j>rove*l  ;  but 
entuDd  thh  ;  Indeed,  it 
lid  iret  «horUr  near  the 
If  we  draw  a  circle  and 
re  "  it  at  the  equator, 


|i.4IM.]-PalninH*el.-Will  aomonne  kindly  Rive 
rnr  a/lnne  !  I  hare  hern  aufferirnt  for  the  paat  two  we*jka 
■  mm  a  acrr-re  nain  in  ray  h*i  !i*  1  don  t  autTcr  inoe-h 
wh.'n  at  rent,  but  when  1  ntnnd  or  mote  about  tba  pain 
ia  m<a>t  unpleaaant.  1  am  ti  yearn  of  aire,  and  ul  Wm- 
I  habtta.   Some  any  it  ia  rheumatism.  —  Koeti>aLK, 


owirn/  to  the  eupplv  of  the  wwkly  connumptiuo  having  to 
Ih-  taken  out  of  it  '— l.B.O.H. 

;«4flH  .  Real  E»tat«.- Would  Mr.  Wethcrfleld 
kindly  yive  trie  a  little  information  eonecminjr  the  follow- 
tin:  ! — A.  lud  two  wiamtc  lot*  of  trochoid  property 
which  he  left  by  will  to  B,  and  C,  in  tl«'  followiiur 
manner:  one  lot  w.»«  left  to  B.,  and  th"  luir.  male  of 
hia  body  for  ever  ;  the  other  lot  waa  loft  to  ('.and  her 
hiani  ;  Wit  in  owe  C  die*l  without  isaue,  h*T  portion  win 
tu  go  to  B  and  hi.  heira.  Xow  both  B  and  C  «urned  tlie 
will  aa  witww?,  and  then  by.  a.  I  underatiutd,  ilrhnned 
theinarlrca  from  purticipatinti  in  the  will  ;  but,  however, 
then-  waa  no  one  to  i>n*».'  them  at  the  proper  tunc  and 
a»  they  have  each  l>eld  puaatwaioa  over  twenty  yearn,  I 
wppow  tlw>  ba>*  a  titl-  to  it  ;  but  thia  ia  the  iiucry— 
Iloew  tlie  f;u-t  uf  B.  bavin;?  »iimeil  the  will  aa  witnen. 
debar  liia  heira  frura  taking  ( ' '«  portion  at  her  death  in 
raw  die  din  without  i«ne,  n»  then'  i<  a  nenn  r  ivlatin  to 
A.  living,  that  i»  the  .on  of  an  eider  hMthcr  of  B  .  who 
would  liave  been  lieir-«t-law  if  A.  bad  did  inteatute.- 
W,  A  K 

.!*«*.]— Mulical  Box —I  liavT  a  mu»i.-nl  bin  tn 
repair.  About  a  do«-n  tinurue*  are  (rone  fn>m  the  comb, 
and  many  of  tlie  ateel  pin.  in  drum  are  broken  off  or 
tn-nt ;  the  other  jort>  an-  m  good  mndltion.  Will  »nn* 
'  h  >*  the  «n»kwt  way  and  beat  to 
-A  1'lli.hiv  Woiik*ax. 

|  VifTO. 1  -  Enlar(rementa.  In  nUar>rementji  with 
the  itelutine  plate.  I  rind  it  difHeult  in  focua*ing  thr 
tirunre  at  night  with  a  paramn-hunp,  aa  recommended  in 
Mr.  Stanley*.  dirr-,'tioii>.  I  invanably  (jet  a  npot  of  light 
from  the  blase  of  tlie  lamp,  which  eauiwii  thin  .[nit  to  act 
more  imickly  than  the  other  inrtiiHm  of  the  arnaitivv 
Mirfaee.    \\  111  ...me  render  kindly  obligi1  me  by  telliiu; 

"    nd  it  <iori«T 
a  box,  and 

sua, 

1MI71.  j— Lesal.  -  Will  Mr.  Wetlierflrld  adviae  on  the 
following  point  '  A.  and  It  pronox-  to  join  ai,  partner, 
in  carrying  <m  a  I'tuiniw.  under  the  Htyle  of  A.  11.  and 
Co,  each  putting  £l,0\*i  into  the  conceni .  If,  after  I 
certiiin  time,  lo*"ca  are  ineurml  by  the  linn  aver  and 
above  their  capital  of  £2,UMJ,  are  A.  and  B.'a  private 
cffit-t.  and  property  liable  for  the  debta  IneurriMl  by  thr 
lirm  !  If  »>,  I.  thrn*  any  way  ot  drawing  np  deed  of 
partnerahip  by  which  tlve  liability  e»n  h.-  limited  to  tlie 
-mount  ol  eapitil  .nV  nt««l  otbet  than  b)  tin  Lituite.l 
Liability  Co.  Act  !  A.  B. 

[mry.  Harmonium  Podaln  -I  have  a  rhama-l 
liarai.iniiim.  b)  which  I  want  to  attach  my  «•!  of  pedal.. 
Will  amine  of  ymir  reader,  very  kindly  advue  the  «im- 
pleat  method  u>  tlie  attainment  thereof  f  I  have  tried  a 
upo  method,  which  work,  too  hard,  and,  therefore, 
make,  tl-e  tod-,  -ll.  A't«.  lung  the  ta|>  totbeendof 
the  cUMeT  utidenuuth  by  menna  uf  a  button  acrew  1 
screwed  into  the  wind-chamber  to  tiny  pullcy-whcela  - 
one  directly  under  the  note,  the  other  dirertly  over  the 
pedal.  I  then  ran  the  tape  under  the  nmuuientiooed  ami 
ovnr  the  «.f.«nd  do.,  aral,  aa  I  »y,  they  do  not  work 
properly  .—J .  B  Bi  aaro«. 

;t*tTS.]-To  Mr.  Watherfl«ld.-A  nicer  of  mine 
II  y<wr»  old  wna  induced  by  a  brother  who  returned  from 
New  Zealand  four  yr-ar.  ago  to  go  hark  witli  him  tn  New. 
Zealand  to  nnrv  an  older  invalid  brotlier  T)n>  .he  did  ; 
and  while  tlyere  the  Invalid  died,  leaving  her  ittl.Ojii.  The 
aurvivtur  brotlier  induced  her  in  the  coluny  U<  make  her 
will,  Icavrruj  cviTytliing  to  him.  After  having  done  .o. 
.he  atayed  amne  twelve  month*  with  friend*,  and  then 
returned  to  Rngland.  Tier  lirother  baa  recently  returned, 
and  ia  residing  with  hi*  mother  and  this  ei.ter.  She 
Iniunioi  me  they  uw  tier  very  badly,  and  threaten  to 
put  her  in  an  asylum— of  course,  to  prevent  her  making 
another  or  alb-nmr  her  will.  She  i.  an  intelligent,  aoand- 
minded  woman  ;  but  lieing  in  the  brother",  handa.  ahe 
ia  afraid  .he  will  be  placed  away  .mTeptitinualy,  a.  he 
will  not  allow  her  to  communicate,  idmuld  be  know  it, 
Willi  anyone  My  wife,  her  aunt.  U  anviuuj  for  me  to 
interfere  :  but  bring  a  working  mechanic  with  a  Unre 
family,  I  lunnnt  afford  mom  v  for  .ueh  a  purpnw.  Per- 
luip..  ur,  y».iu  will  ad  viae  what  to  do  provtduur  .he  ia 
taken  away  — Kkv  «i«o. 

:«M7«.;-Model  Cutter  Taoht.— I  am  about  to 
built  a  model  cutter  yacht,  length  over  all,  Ml.  Will  any 
reader  kindly  inform  me  bow  to  fix  the  riba  to  the*  keel  ! 
Alan,  what  wooda  would  be  the  beat  for  the  different 
part*  *  and  greatly  oblige  -  it  V  I,. 

WC'i  Lenl.  im  1  charge  for  making  out  the 
two  eupiea  uf  bill  of  item*  required  by  County  Court  I  In 
my  buaineaw  the  iti'ma  are  very  small  and  rather  numer- 
ous ;  and  when  an  account  ho.  run  for  some  years  it  ia  a 
hard  tax  to  have  tu  make  out  two  bill,  in  full  bcaide*  the 
one  already  aupplied  to  the  debtor,  unless  the  debtor  i* 
made  to  bear  die  expense  thereof.   Oi  »i  reatm, 


«.]  —  Metropolitan  Railwrajr  Ieooo: 
tivaa.— fan  any  eiiirfanondent  give  dimcnaiona  and 
particular,  of  the  locomotive*  of  the  Metropolitan  Kail. 
,  and  abw  of  the  tank  loromntrrea  of  other  line* 
W.R  .  O  X.K.,  M.K  ,  L.  «  N.W.K.,  *c.J  which  work 
-  portion*  uf  tlie  Metropolitan  llailwny  system  and 
It  local  linira  !—  E.  £.  It.  TiuTxaa. 


way,  and  abw  of  the  bvnk  lommotire*  of  other  line* 
O.W.K..  t>  X.K.,  M.K.,  L.  «  N.W.H.,  «c)  whkli  work 
over  _ 
other 

[4H477.]  Screw  Propeller.  Wmild  any  of  our 
render*  knidly  infoivn  me  bow  to 

To  ISIn.  dia  .  p  ' 
Co  put  ou  with  atad-bolta, 
blades  i*  besit  ! — Chxiitct 

'tsKX.'  — Galvanometer.- 1  want  to  fijtrre  my 
galvanometer  in  ampere*.  Can  I  do  It  with  *  Wheat- 


how  to  make  „-r.  w  proprlter. 
from  IfMn.  to  ISIn.  dia .,  pitch  from  l*n  to  amn  .  blade* 
and  way  whether  two  or  three 


.Uine  Bridge  and  an  ohm  re*i*tanee,  or  how  should  I  do 
it  f  My  galvanutnetcT  hie*  a  rcai-tance  of  0"2j  ohm.  -  Vu 
Aa  On  a. 

:is,7!i  •-Protecting  Zinc  From  Sulphuric 
Acid  Futnea.  -Can  any  of  your  uiuneroiu  isirreapond- 
cnts  tell  mc  of  a  cheap  mean,  for  protecting  rim  sbtvU 
arrainst  the  fume*  of  snlphnrie  acid  f-  W,  R.  I,. 

[•%le».]  Calculating;  Welg-ht  of  Copper 
Leada.— To  M6nMA.  *■  0m  you  give  a  rule  for  enl- 
eiiliiting  the  weight  of  copjvr  leads,  lor  say.  120  in* 
c«lnle-»:ent,  or  IH  are  himris,  lixhti*]  by  dynamo,  or 
stoni-.-e  battcriisi,  or  by  the  two  combined  1   Such  a  role, 

[WW.I-Kiffrinjr  Boat  Yawl  —  I  ihall  tad 
mufh  .iblijynd  to  any  nautie^l  reader  of  tlw  "EM  "  whu 
will  irifonn  me  uf  th«  moot  «pj«-oved  wuy  to  rig  u  IkmiI- 
yawl  *i5ft.  long;— one  matt  preferred.  In  tliere  any  kind 
of  wrew  wluch  eould  be  atuuhed  rieTnianently  to  therndn 
of  the  atavM  to  haul  them  down  t*i  the  gunwale,  no  th^t 
they  eoulu  }*>  renK>vr-d  or  tighU'i>ed  quiekly  *  fV.tiild  a 
nmall  nu^hng-whpel  bo  put  ia  Uie  ntern,  ami  euubl  india- 
rubber  Wir»  be  got  cheap  for  water  ballaat  !  Any  further 
lufonnattou  will  oblige  —8.  8. 

f 48482  ]-I^irttl-Ratinff  AppwU  -Will  Mr. 
Wetlierflehl  plmne  nay  wbetlx-r  I  am  liable  to  payment  ot 
rat«-«  under  the  following  Hwnmntinneon  f  I  gave  noti^- 
of  appeal  agTiinnt  the  annPeimnent  in  Apnt  lu».t.  -mn- 
whteh  1  have  paid  on*  rate  ;  now  a -wilier  i*  deruan  Je*!, 
Should  not  th*  nnwwrtient  eoiunutiee  have  bearl  tbf 
apinwl  at  otire,  or  am  I  juntitled  in  n'fu«ing  In  pay  rut*** 
till  the  appeal  ban  been  heard  ! — U  it  j  m. 

fiftiKJ.]— Henry,  Lord  Clifford. -In  a  work  I 
ha»e  come  aerona  entitled  "  Kona'v  H.n tuner  WandenrirrM.4' 
mention  im  nntde  of  one  Henry,  l*ord  rllirotd,  who  l.»'"l 
above  yearn  din^ruined  a-  a  •dttpherd  boy,  until  th*.* 
suxvnoo!!  of  11  enry  Vll.  ciiablt'd  him  to  annume  bis  here* 
dilary  dt^niitien  with  nafetr.  .  .  .  lie  built  Borden 
Tower  in  Yark.^iire  for  tlie  "  ntndy  of  antronomy,  in 
wbteh  he  did  exntvdinffly  delight  "  I  Pembroke  il-S  :.  t  an 
anj'  further  inlunieatiowi  b**  obtain*^!  at-out 
Catfurd  T  In  lie  known  to  have  made  any  • 
and  where  are  the  IVmbruke  MH.  :  -  S .  J .  J. 

[4S*tSi.]-Wool  Sains.  IW-iiur  a  wuate  dealer,  I 
have  Injuirbt  a  ijuontity  of  hitn  of  nkin  with  wool  on ,  The 
wool  elintf*  at.  teaaeioiudy  U>  tlie  akin,  and  elippinj*  olf 
with  the  nhenm  in  aurh  a  nlow  pnioe»vi,  that  ualran  1  can 
Itndun  evouomieal  method  of  ireUiua;  Ule  wool  utf,  1 
nhall  suffer  u  Knot  lonn.  1  will  thank  any  of  our  readtrs 
to  help  me  in  thii  matter. — Wmn  Xor. 

[4A4H&  ]  Stockbroking-  Will  you  favour  roc  with 
the  title*  of  any  bookn  on  thin  nnbjeet  f  I  have  nern 
IlayfonlV  book,  publinhed  in  the  fortien,  but  would  ..kr- 
one ih^iUnT  lull  details  of  prarUrv  at  the  ptwDt  tune  !— 
Gair. 

Mercantile  Dictionary.— Kindly  refer 
roe  to  a  book  or  hooka  giving  efwiein,-,  yet  t* 
plaoation  of  all  terra*  uned  in  t 
ary,  in  fact.—  Omr. 


er.pUin'liwTfwf.fk  .°nft  *Sef?ZeZZ3&S£R 
life  policy,  aire  lit,  for  flm,  with  tr,  liar,  pro  OU  already 
vented,  on  which  no  further  premium,  payable.  Ijfe 
policy,  age  Vj,  for  «l,tvn,  annual  prem  jEtOK*  6.1,.  bonu. 
.ilditiina  fifi  10*.  I»  tliere  any  book  ou  the  aubjeet  '.— 
Uair. 

[48W8  ]  Trauafar  Tracinir-Paper.-I 

there  ia  «ieh  a  thicur  made  whereby  tm 
and  tranaferred  to  crlaa..   Il  ia  u  it 
can  it  bo  had  !— tiair. 

[**«!,  1—  ConnectlnpT-Kod  End.— Oan  any  rorre- 
aponilent  oblure  me  with  Uie  name*  of  railways  ixHnpaniea 
la-a  aolidTiuabed  end  for  the  litUe  end  of  the  connert- 
rod!   .Uaitheaueof  the  bearimr  surface  in 


Uo 


tiswi  i-Bell  Indlcatorn.— To  Mh.  L»vc*.tw.— I 
am  only  iroirut  to  Ut  up  two  or  three  puahew.  and  shall  Dot 
do  much  in  the  way  uf  {Hiiluur  up  Uoors  ;  but  shonld  bu 
veryirhvd  if  Mr.  Lanuaater  would  be  kind1  enooghtodeacribc 

them,   /i  . 

Baistwrni    Lamp.  Mr 

promiiMsl  an  in<|Uirer  a  short  time  a«o  that  lie 
(live  inaiructiuna  liow  to  make  hi»  ouurnesiium  lamp, 
would  very  much  oblige  7m  ii  he  would  do  so. — Zt . 

;«i*4ftf.'  Swan's  Larr.pn  —  Qaa  Eriirinr  — 
Accumulators.  —  Hunpoaing  a  Ih.p.  t  nominal  | 
"  Otto  "  fra*-emrine  to  be  available  for  the  purpoae 
(which  Meeer.  (.'roealcy  *ar  indicate*  K'iMh.p...  am  1 
riirht  in  supposinit  1  eould  use  it  to  run  a  Siemens 
"ft  D,  "  dynamo  {which  is  represented  as  actually 
requirinK  I  Ih.p.!  to  lurht  \t  of  8wan'a  ao-eandle  Lamps 
or  'Jt  10-oandle  ditto  t  Could  such  an  engine  be  uaed  to 
chanre  the  rcquiaite  ninrtber  of  aeeumnlators  far  Hwan'. 
Lamps,  of  which  1  understand  at  least  Jt  are  requins). 
and  could  more  Lamp*  be  illuminated  every  nis lit  in  tin* 
way  :— 8.  H.  Salt,  tsl,  lle|rent'*  lark-road,  N.W 

Oas-Stovos  Will  any  of  your  eorre- 
upoiidcnt*  who  can  .peak  from  actual  eapeiience,  inform 
me  whether  Hitehie'*  '*  lai»  Calor  "  ffaa-atovra  are  of  any 
use  in  a  small  conservatory  or  outdoor  worlchopj  [  The 
cold  weather  is  approaching,  and  I  want  to  kis'p  some 
tender  plant*  alive  during  the  winteT  in  a  corjeervatory 
which  at  present  ha*  no  beat.  With  reference  to  warm* 
init  sad  UghUrut  my  wivrksbop,  I  hare  tried  a  small 
aa*'-  stove  In  a  llue,  and  flma-jeta,  or  ball  and  socket 
Jornt*  for  iiphtirnr  my  work  ;  but  the  moisture  irenentcd 
by  these  render*  all  my  ironwork  rusty,  that  all  n;y  time 
ia  occupied  in  cleaning  instead  uf  working,  1  hear  that 
Itlti  hle'*  "  Lux  t  abir  "  store*' csju.U  use  tall  the  aqueous 
product*  of  ira.  canbuation.  hut  I  should  like  to  hear  the 
opinion  uf  one  who  has  actually  tried  them.-  llavuvu 

I*1.ASD. 

W41M  i-T*ticrophoto«Taphy.- WUI  antne  reader 
who  ia  experienced  in  the  above,  kindly  inform  me  what 
is  the  most  approved  plan  of  finding  and  registering 
the  difference  between  the  chemical  and  visual  fu<-u*  oi 
any  given  objective  r  Also,  are  there  any  objectives 
made  in  which  the  two  point*  are  identical  '  And 
further,  is  a  direct  or  an  oblique  Light  best  for  t 
cat  object*  !  I  wish  to  u*e  Jin.  power.— rJnrrr as. 
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h  [4*496. 1    Sharpening  Hard  Steel  Points.  I 

are  mmp  erocry  and  corundum  wheels.  1  want  to  iuc 
'hem  for  sharpening  up  hard  steel  points.  Would  aome 
» 'f  your  ivrrespondeuts  tell  me  if  they  should  be  used  wet 
or  dry.  and  if  wet,  what  la  the  lubricant  T  I  use  them  in 
the  Jiilt-reat.— J.  F.  E. 

'   Enlargement  of  Bowel*.— Tan  any  ol 

nurs.or  In*.  KdmuDas.  give  me  any  information  a*  to  borne 
treatment  of  enlargement  of  bowels,  audi  aa  ranat  milal.lt 
diets  ?  Arc  charcoal  cakes  Mini  for  thfadiseasc,  and  u  s»>, 
why  in  they  oaten  !  Or  any  information  will  oblige.— 
Jaagwsxs*, 

[4M!<7.J  Plating  Braaa.  — 1  are  deairona  of  plating 
small  bra**  dura  jin.  in  dia.  and  VltUa.  thick,  with  tin  or 
some  metal  Uiat  will  not  tarnish  easily  when  subject  to 
damp.  Will  any  of  our  experts  kindly  give  pa*  a  simple 
method  and  cheap  !— T.  F.  0. 

i  - 1  •  !  Hardening  Brass.-Uavinir  to  oar  mull 
braaa  wire  shaft*  perfectly  straight,  I  have  In  aofteu 
them  to  enable  mo  to  straighten  them  ;  but,  unfortu- 
nately, It  make*  them  too  aoft.  Can  any  of  our  experts 
inform  rue  haw  to  harden  them  after  being  straightened  * 
It  it)  luitxiesvible  to  straighten  them  singly,  owing  to  tlie 
quantity  being  ao  la  Tire  ;  tberefure.  1  rub  theju  in  the 
eame  way  aa  nrcdlc-makrirs  do.— T.  F.  C. 

im  'i  ]  Legal.  -1  have  lent  aw  upon  a  small 
house  here.  li<  ao  amall  a  ram,  I  hare  taken  a  note 
of  hand  on  demand,  and  a  deposit  of  deeds,  with  a 
stamped  mem.  that  they  are  deposited  with  me  an 
collateral  aecurity.  and  profniae  of  legal  mortgage  if 
d cored.  Am  I  legally  bound  to  allow  income-tax  oS  in- 
terest.'  If  not.  atu  I  morally bound  to  do  an  1— Ajii 

[48M<>  ;  Analysis  of  Animal  Charooal.-Wlll 

Mr.  Allen  or  other  able  chemist  describe  the  simplest  but 
boat  reliable  method  for  the  complete  analysis  of  animal 
chareoal.— Jus,  ion. 

[<*MM~  Boale  In  Boiler.-  Will  any  friend  give  me 
further  information  ou  crude  petroleum  aa  applied  Ui 
boiler*.  In  "  Useful  Notes  "  recently  was  riven  certain 
quantity,  but  no  aiae  of  boiler  ia  triven.  I  bare  a  si  h  p 
OuUoway  boiler— the  tube*  art-  lushing  scale  faat,  and 
w  ould  Idtc  to  try  it  if  I  knew  die  quantity  to  be  used.— 

1«VH.;  -  Aatronomieal.  -  Tan  any  contributor 
kindly  help  me  in  resulvusg  the  following  questions.  (11 
Bring  (tmi  a  Joint  on  a  mar-map  of  rtonsarraphir  pro- 
Kctiou,  to  Sod  ila  H.A.  and  l)ee.  It  u  supposed  that  on 
the  map  are  delineated  the  area  of  circle*  rerercsr-otiug 
the  meridians  and  parallela  of  the  sphere .  The  right 
ascension  and  declination  of  the  joint  called  centre  of 
projection  are  alao  supposed  to  lie  (riven,  (».  |  The  map 
of  a  star  being  at,  wluit  will  be  this  tuag.  at  a  distance  ol 
times  greater  !— T.  B_ 

(48900.]— Eyepieoea.— Webb  in  "Oeatial  Objects." 
p.  ti,  says  "  Browning's  achromatic  cyrmccs\  llornc  and 
rhumtnwoitc's  aplauatic,  and  tlie  Rellner  construction 
(for  large  flcbu'  are  all  excellent  in  their  way."  Would 
«mie  coireapondent  kindly  explain  the  construction  of 
ti..--.>..pi.  «a>aaa4atat«  tie  aUantagc*  ea.  )i  p.  •*«.*-..•. 
In  optical  text- books,  tlie  Huirhctuan  and  Itaaudcu 
e  unbinatiims  are  described. — X.Y.Z 

^."i  Roman  Candle  Stars.  -How  am  the*.- 
mode  to  stick  toavtber!  Mine  all  crumble  up.  My 
inmpo  u,  meal  powder  * ;  camptiur  I ;  sulphur  I  j  anil 
coloured  Are  (of  whatctyr  kind]  1 :  motsteued  with 
lurpenline  and  a  little  Rum.— Ulxx. 

[tfBofi.]  M.  B.  Englnea  Wanted  the  aire  of 
3S,  «>,  III,  177, (HO—ftB.— J.  L.  F. 

[turn;— O.B.B.  Engines.- Wanted  dimenaiona, 
and  latrtHttlars  of  the  new  eneinea  workiun  the  new 
North  line  trains  to  and  from  lkmcoster.  -  J.  L.  F. 

Itasw.j— Sky-Bocketa.-I  cannot  pet  my  oky 
nxketa  to  aaecod.  The  oompo.  I  used  wua  nv»| 
lewder,  IM  part*.  N  1«.  S  >•.  <  t  her  small  aire  rockets, 
av it  n«rt«saq  to  have  a  choke  I  1  have  tried  both  wayi. 
Also  should  there  be  an  inner  taae,  cmptr ;  and  If  ui  how 
1*  It  afctlrad  I  -Olxx  . 


SCRAPS. 

iIabuxus  in  water  impties  one  crnin  of  bicar- 
l .fnuite  or  sulphate  of  lime  in  each  (rallon  of  venter. 
Each  degree  of  hardness  destroys,  'Ziiv..  of  »oai<  in 
eacli  lOOgubj.  of  water  used  for  washing.  Soft 
water  is  tlierrforc.  cxintuierdnlly,  of  more  value 
tluui  hard  water  in  proportion  to  (he  worth  of  fio/. 
of  soap  to  each  200gaLi.  fur  each  degree  of  hard- 
Ma 

Stuiits  of  trees  are  often  a  Brent  and  costlv 
nuisance  to  the  agriculturist  and  gnrdeiH-ra.  An 
American  metlual  of  dealing  with  these  troublesome 
blocks  is  as  follows :  In  the  early  winter  bore  a 
hole  one  or  two  inches  in  diameter,  according  to 
ante  of  the  stump,  untl  about  8in.  deep ;  put  one 
or  two  ounces  of  saltpetre  in  the  hole,  nud  after 
lilling  with  water  jjng  it  tight.  Next  spring  unplug 
nud  pour  in  a  gill  of  kerosene  oil  and  ignite.  The 
stump  will  smoulder  awav.  witliout  bUuing,  to  Uie 
utrenu'ty  of  the  routs,  k'aTing  nothing  but  ashes. 

Exolaxd  import!  some  10,0(10  tons  of  cork  per 
annum,  and  the  tjuantitv  is  yearly  increasing,  not- 
wi  thstonding  the  introduction  of  many  stoppers  and 
Milartitutes  for  corks.  bucIi  ils  plugs  of  wood  whose 
libres  have  been  specially  softened  for  tho  purpose, 
luiUarubbcr,  and  other  materials, 

Da.  MkIUSDITH,  in  the  ll,r»tinqham  .VraW 
Jlrruic,  recommends  uil  of  pcppermuit  as  an  exter- 
nal application  for  allaying  the  neuralgic  latin  so 
•  •fteu  ctimplained  of  in  cases  of  Urrptt  tetter.  He 
luw  used  it  with  great  relief  to  the  patient  even 
when  the  eruption  wax  cut  in  a  fresh,  florid  condi- 
tion. 


CHESS. 


All  Oimmuniratinn*  fnr  ibi*  drp*rtmoDt  mu«t  be 
BtldruMcd  to  tlie  Kditor,   M  tbv  vthw  ui  tho 

KaOMtll  Mr.,  h 4 wir,  31,  Tii»iatu»uk-fiLTwt,  Covrat>gaTdci). 

W,Ca 


rnODUOf  DCCXCT  -By  T.  B.  Ilotvixxu. 
Wac*. 


1 

■is. 

A 

WUk. 

Wliite  to  play  and  mate  ia  two  moves. 


PROBLEM  DCTXW.-By  A.  C.  PtAUSOS, 
From  "  One  liundred  (Htcss  rroukmj." 
aaa«A 


i 

t 

White  to  play  and  mate  in  three  moves. 


SoU-  71'JS  TO  701. 

inure.  /,■;.,-: 

1.  U  to  US  I.  PtoU  J  la- 

2.  B  to  K  r>  !.  UtoKt 
a.  U  to  (1 » ;eh)  3.  Kt  to  K  a 

4.  It  mates 

(a;  1.  Q  to  B  7  ;b) 
».  R  to  K  8  i.  (|  to  Kt  | 

9.  It  to  Kt  1  Irhl  ;i  u  tokos  It  Ichl 

(.  U  takes  u  mate 

(b)  1.  Q  to  Kt «  (c) 
5  Ptoses  Q  t.  Kt  to  K  M 

5.  R  takes  Kt  [chl  :s.  V  takes  ft 
4,  Q  takes  V  mate 

(c!  I.  rtoQ7orOtoBS 
SRtoK5  t.  Q  to  K  6 

3.  U  takes  w,  are. 


1.  Q  to  K  It  4 

'.'  U  to  K  mt  vr  K  B 

X  Kt  mutes 

S.  K  to  R I 
3.  Mates 


Golctiox  to  ;a*. 


■Ml. 
I .  Either  It  moves 
V.  K  mot  es 

{m )  1.  K  moves 
'J.  Anything 


NOTICES  TO  tronnEProNDENTS. 
Ooaaatrr  Soltroons  to  790  and  JB0  by  «  ftehnnieke  "  ;  to 
7*  by  »  Uaxeldean  "  ;  to  im,  Tim,  791,  7V2  by  M  Cebws." 
J.  P.  T.—  Thanks  for  corrected  versjoas, 

"  Hsrai.ur.sx."— The  problem  lias  only  oar  solution, 
but  three  sanoriaaj. 

M  Crusts."— We  would  wUlirnrly  eomplv  with  the 
requiat  of  onr  esteemed  correspondent  if  tt'wereinour 
power. 

S.  I:  IS—  Thanks  for  tho  address. 


Tub  following  wine  is  said  to  bo  refreshing  and 
strengthening  in  sickness.  Pick  ripe  grapes  from 
the  stem,  wash  them,  put  them  in  an  eiuimellrxl 
iron  kettle,  and  boil ;  strain  the  juice,  boil  this,  and 
bottle.  When  wanted  for  use  dissolve  sugar  enough 
for  oue  pint  of  the  j  nice  to  make  it  pleasant  to  the 
taste.   Keep  tin-  bottles  in  a  cool  ptovc. 


ANSWERS  TO  CORRESPONDENTS 


%•  Aft  csslniiml'ariowfl  sasvM  *f  addmr^J  fa  ?ht  Eftton 
ot   tkt    i:  ..  Mlcussk,  3|,   iji.,f  .  '...;•„:,  t 

(iarJrm,  ft'.C. 


niNTS  TO  OJKUESPOJiT'ENTS. 
1.  Write  on  one  aide  of  the  paper  only,  and  put  draw* 
irurs  fur  illustrations  on  separate  pdeeea  of  paper.  x\  Put 
title*  to  queries,  and  when  answering  queries  nut  the 
number*  as  well  as  Uie  titles  of  the  quenca  to  which  the 
replica  refer.  3.  Nu  cliarxe  ia  made  for  uuertirar  letter*, 
ciueric*.  or  replies.  4.  Lctum  or  queries  uslun*;  lor  ad- 
dr.se>-*  of  manufacturer*  or  coiresptaiidenta,  or  where 
tools  or  other  articles  can  be  puirhiued.  ur  n-plw-s  givim; 
such  information,  cannot  be  inserted  except  as  advertias- 
mento.  A.  No  question  asking  for  educational  or  sc ientihV 
information  is  suswenHl  through  the  post.  i>  Letters  acnt 
to  correapiindents,  i  cover  to  the  Editor,  are  not  for- 
warded, and  the  name*  of  correspondent*  are  not  given 
to  inquirers. 

*a*  Attention  fa  esrpcctally  drawn  to  hint  No.  4.  The 
■pace  devoted  to  letters,  queries,  and  replies  is  meant  tor 
the  general  good,  anil  it  is  mat  fair  to  occupy  it  with  'hks- 
tiona  such  as  are  inclicated  above,  which  are  only  of  nxil- 
yvclnal  interest,  and  which,  if  not  advertt*.  menta  in  them- 
sesvea,  lead  to  replica  which  are.  The  "Sixpenny  bale 
Column"  offeraachenp rrenhsof  obUiiriitig such  nafarma* 
Uon,  and  we  trust  our  render*  will  a  mil  thcrnaclvts  of  it. 

The  follnwing  are  tbe  initials.  Ac,  of  letter*  to  hand  up 
to  Wednesday  evening,  Nov.  1,  and  una«knowledas*J 
elsewhere  ;— 

Rxv.  F.  T.  Sslwox.— O.  R.  Milcs.-J.  Wood.— Mokrs- 
worlh  and  Bon.— J.  W.  Onrnsbiiw.— E.  P.  Alexander. — 
R.  Lee  and  Son  CiMsaley  Unsi.  —  l'cnxuncc  fsriexttific' 
Kxltiliitian  ll.  It.  n ...n.—  llrilannia  Os  -IT.  Kins;. 
F.  A.  Cohbold.— J.  W.  Queen  and  tii.-F.  A.  Johnson. 
— W,  (irimsliaw  — J.  Iioberta.  -(i.  Plant  and  Hon  — 
J.  B.  Peterkin.-C.  J.  K.-Craat.—  LrKiulrer.— Auld 
Reekie.— Ohm.  J.  Brown,  Belfast. -Onward.— Steam 
hairine.-n.  (».  B  — W  W.  W.— t\jrcupiiie.— A  FeJlow 
Workman  W.  I]  Richmond.  -Angulus.— Devonshire 
Bcjuire.  -One  PuKiled  -Ryilal  Mount  -  C  J.  R..  Vent- 
nor,—  A  Constant  Hubaeriber.  -B.  It  —  Hopkin  Thomas. 
— J.  WallU  —  Amateur  Mta  H.  Olltotl  — Jack  of 
All  Trade».-E--(>rderte  Vital.— Fner.— W.  H. 

W.  H.  (Coat  the  wall  with  coal-tar.  or.  if  that  is  objected 
to.  with  Portland  cement.)— Rxv.  O.  C.  B.  (There  is 
the  Rrayton  hydrocarbon  engine,  p.  BU>.  No  624,  which 
is,  we  beueve, «  urked  by  crude  petroleum.  We  do  not 
know  of  any  engine  worked  by  benxoline.1— Aasrai  a. 
(You  would  like  a  few  hints  on  watch  and  docJuttsaloxur  ■ 
We  think  you  will  rind  them  if  you  look  through  pre- 
vious number*,  j— H.  Id.  Coaasc  a.  (No  details  can  be 
rvsmired.  The  discs  revolve  rinse  to  the  glass  vtirpa, 
and  it  is  similar  to  the  Iloltx,  Uie  gap  U-twvsn  the  two 
strips  answering  to  the  window  in  the  liolu.  Ksjtht 
dtsea  about  ISia.  in  dismeter  wUI  make  an  exec  Urn*, 
machine,  which,  proUrUsl  by  an  ordinary  claas  case, 
will  be  ready  to  woik  at  any  time.)— C  P.  E  B.  (An- 
awered  but  week.  See  p.  i'si.  Vol.  XXIX.,  and  r-t> 
471,  Mfc  Vol  XXX  :  -Twio.  (You  wul  nud  sugg.-*. 
tion*  in  recent  uumt«*r*.;  -iftrxsRi:.  (Vou  aul  and  all 
about  it  in  Vol.  XXIV,;  sTogu,  iTlic  »j-ealied 
(met  of  indigo "  is  made  by  adding  tlnrly-powdertd 
indigu  one  port  to  rliv  parts  fuming  sulphuric  arid,  or 
eight  parta  of  oil  of  vitriol.  The  vessel  containing  it  is 
to  be  surrounded  with  cold  watc-r,  and  after  (rvtjuent 
stirring  the  mixture  is  allowed  to  rest  for  a  couple  of 
days,  when  it  will  become  a  pasty  raius  of  an  intense 
blue  colour.  I  -hi-ncj  a  <t  i:>.  |Must  opticians  supply 
them ;  for  cost,  see  their  lists.  K.  You  can  diaaolve 
gum  copal  in  strong  alcohol,  linseed  oil.  or  turpentine. 
The  gum  should  be  cruahed  small,  and  the  spirit  or  tur- 
penbne  be  heated  in  a  water  bath,  in  tie 
•all  solvent,  the  gun  should  be  fused  and  the  oil  added 
in  a  UiiLiug  slate,  i  I .  (Ji.siMvssr.  ( For  oak  graining, 
ace  p.  am,  No.  (W  j-Tia.  (A  swindle,  from  betrinning 
toeiid.;  Ijksi  i.iimMAx.  (home  instructions  on  wtssl- 
eTigruving  will  be  found  on  pp.  117,  II".  No.  S>1».  We 
know  ol  no  good  bonk  on  the  subject  ! — WaLTxa 
WiLaosr.  (We  cannot  think  bomx  would  produce  the 
effect  mentioned ,]  BsVWatB  M.  Nr.isos,  (You  are 
right,  but  has  not  tlie  absurd  forecast  of  the  X3rd  nit. 
been  many  time*  equalled,  and  is  it  worth  while  oocupy- 
inrr  space  again  with  the  vagaries  of  tlie  weather  pro- 
phet- ')— W.  A.  1).  (Trr  a  liberal  a|>plrcation  of  par- 
anui.l— Isox  ftTitxn.  (We  think  the  machine  would 
answer  all  your  requirements.  It  has  been  illustrated, 
dciarribod,  and  di*-u»aed  in  back  number*.)— Wa. 
Bsii-av.  (Any  of  the  large  towns,  Apprenticeship  is 
practi.-ally  unknown  1  n  (You  will  nut  be  allowed 
to  do  it.  Your  cheapest  plan  Is  to  rent  a  private  wire.) 
JiwiniAs.  (The  wile,  unless  Uie  prupcriy  ia  her  own 
and  separately  settled  on  her,  is  liable  to  the  extent  of 
the  property  left  her :  tlie  second  husband  is  liable  to 
Urn  extent  of  the  pro|>erty  he  receives  with  his  wile.l— 
TixsHiTit.  (You  want  same  gold-coloured  Lacquer,  which 
you  can  buy  cheaper  than  you  can  make.  There  are, 
however,  several  recipe*  In  buck  volumes.1— Ma.  J. 
fjuuuis*.  (I.  Cotton,  inilianibbcT,  and  several  other 
things.  2.  Certainly,  if  sheplcaao*.  S.  Several  in  back 
volumes.  4  Depends  very  much  on  the  cause.  A. 
lauideuon  tea  is  a  favourite  remedy.)  —  Mse:.  -  - 
(We  (tare  all  the  sddreae  we  know  of.)  — 
(J.  M.  r.  (Half  inch  or  thn-c-qnartcr  inch  inside 
diameter  will  suit..  Look  through  tbe  indan. 
under  hoods  "Airl'ump."  "Vaeunm  Fump."r— Os». 
WtUM,  IVOi  If  then:  wore,  it  would  be  generally 
adopted.  HoiucUiing  ia  done  to  mask  it.  by  gssataw 
powerful  Kenta,  and  we  have  riven  one  or  Iwopatenls 
for  the  same  in  buck  volumes.  I— C.  P.  K.  H  (The  nsh- 
hooka  would  need  a  woodcut-  You  can  ami  them  ia 
books  on  rtahiug-thounorsdeJey  IVnneU's  "Modern 
iTtictieaJ  Angler"  (Wame  and  Co .),  for  instance.  L 
Recipcw  for  dubbin  in  many  buck  volumea,  but  aa  same- 
thing  of  the  kind  is  wanted  now,  here  ia  one :  Black 
rosin,  41b. ;  tallow,  jib. ;  crude  cod  or  train  oil,  I 
quart.  Boil  until  of  a  suitable  consistence.)— Ravo- 
lrKftrii.  (The  queries  are  simply  examination  questions, 
aMwered  in  luurt  textbooks,  Tlier  arc  of  no  practical 
iotensit  1— W.  P.  Kai.i.r.  (We  do  not  know.  The 
translator  took  the  nr>v  from  the  r'rjssMrj  Avadai.  and 
It  fa  doubtful  if  "  full  details  "  bxre  bcr.n  publlabril.} 
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EPICYCLOID AL  CUTTER. 

IX  making  an  instrument  of  this  .  baructor, 
it  is  the  host  plan  to  pet  bU  the  parts 
together,  both  castings  on<l  forging*,  und  also 


made  several  of  thi'tu  myself,  I  have  found 
out  from  practical  experience  Nome  useful 
hints;  and  by  explaining  them  I  bupe  to  help 
any  one  who  has  sufficient  courage  to  com- 
mence one.  Having  nil  the  parts  before  you, 
the  square  stem  A,  Fie.  1,  will  be  the  first 
thine  to  begin.  Le t  this  be  filed  up  to  the 
standard  size  i0<  square,  and  it  must  be  per- 
fectly true  all  ways.  When  this  is  done  it 
should  be  centered  as  accurately  as  possible, 
and  the  front  part,  where  the  fitting  works 


centred  it  «.hould  be  drilled  through  from 
each  end,  and  finished  with  a  half-round  bit 
V«in.  diameter  and  then  broached  out  with  » 
long  taper  broach  so  that  a  long  taper  fitting 
may  be  made.  As  the  spindle  which  tits  into 
this  hole  does  not  revolve  beyond  what  is 
required  for  adjustment,  there  is  nonnecessity 
whatever  to  put  hardened  steel  collars  iu 
the  stem,  or  to  harden  the  steel  spindle. 
When  this  is  so  far  ready  the  steel  spindle 
which  passes  through  it  must  be  fitted.  Being 


r  /  c.e 


J*  /   G  .  3 


either  the  working  drawing  or  an  instrument 
to  c<  py.  I  will  endeavour  to  explain  as  fidly 
a*  \o  oriole  the  best  way  to  proceed.  Having 
VOL.  XXXVI. -NO.  880. 


must  be  rounded  off  to  fit  into  a  l>oring 
collar,  the  opposite  end  being  rounded  off  at 
the  corner  also  for  the  same  purpose.  When 


a  very  long  bearing,  it  maybe  cleared  slightly 
in  the  centre,  as  ono  inch  actual  betiring  at 
each  end  is  quite  sufficient.  It  will  be  observed 
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tli.it  it  mast  Ik:  long  enough  to  pass  through 
tin  tangent  wheel  E  nt  the  rear  end,  and  it 
!■  fitted  to  this  wheel  by  the  end  being  filed 
hevugon,  to  correspond  with  the  hole  in  the 
wheel  made  by  B  driftof  the  sumo  shape.  The 
•  •nd  of  the  spindle  is  tapped  tn  receive  the 
screw  F  which  has  a  lever  hole  through  it. 
Tho  frame  B  is  fixed  against  tho  stein  A  by 
two  screws  and  two  steady-pins,  which  will  be 
one  at  each  OOrnur  of  the  square.  The  screws 
anil  pins  must  I*  well  fitted  to  prevent  the 
possibility  of  tho  frame  moving  by  the  work- 
ing of  the  screw  by  the  winch  bundle,  which 
icquircd  when  Rotting  the  figure  s  in  differ- 
ent directions.  To  adjust  the  tangent  wheel  to 
its  proper  bearing  upon  the  ttONW,  there  are 
two  screws  with  countersunk  heads,  and  two 
with  round  heads,  which  press  against  the 
top  of  the  frame,  when  the  other  two  are 
id  justed  to  siit  the  screw.  By  the  pressure  of 
< out  pair  of  screws  ag;un*»  th"  other  the 
frame  is lu  b]  weurcly  when  the  s  n  w  works 
properly. 

Having  pot  the  steel  *pin<:lo  in  its  place, 
the  tangent  irame,  screw,  and  wheel,  fitted, 
wo  will  pi-ooo«xl  with  the  front  plate  which 
carries  all  the  woik,  or  nearly  so.  This  plate 
D  is  tiin.  in  diameter,  and  must  be  very 
carefully  chucked  by  iw  edge  in  A,  and  the 
centre  turned  out  to  receive  a  steel  collar 
about  i'in.  diameter.  Tliis  collar  must,  of 
eourso,  be  hardened  and  driven  in  as  tightly 
as  possible.  The  hole  in  the  metal  should  be 
slightly  ta]>m\  Before  hardening  tho  collar 
it  U  better  to  make  a  channel  from  end  to  end 
for  the  oil  to  pass  into.  The  collar  in  its 
pluoo,  it  must  bo  ground  out  perfectly  clean 
and  true  :  the  U*t  materiul  for  this  purpose 
will  lie  a  piece  of  brass  turned  to  fit  it  and 
charged  with  fine  cutting  emerv.  Hit,  the 
collar,  is  turned  out  as  it  should  be,  true  and 
clean,  and  does  not  go  out  much  in  tho  pro- 
cess of  hardening,  it  wdl  not  require  much 
■  out. 


To  proceed,  it  must  now  be  fitted  on 
t-o  a  short  steel  mandrel,  or  the  stem  itself 
willdo.  1  prefer  a  short  one,  however,  to  turn 
the  metal  upon,  which  must  bo  now  turned 
ill  ovor.  If  well  turned  it  will  save  a  deal  of 
time  in  tho  ultimate  finishing  of  it.  I  think, 
In-fore  proceeding  with  tho  front  wheel  work, 
it  will  no  hotter  to  fit  on  the  tangent  wheel 
C  1  may  hero  mention  that  this  part  is  an 
improvement  I  made  in  this  instrument, 
and  it  is  for  the  purpose  of  rendering  the  tool 
capable  of  cutting  deeper  figures  th<m  it  can 
without  it.  It  will  be  rcmviubeml  that  when 
describing  the  rose-cutter,  1  gave  an  illus- 
tration of  a  small  drill-stock  for  the  same 
purpose  in  tho  rose-cutter;  that  same  instru- 
ment is  applied  to  the  Epieyeloidal  cutter 
now  under  consideration,  and  the  tangent 
movement  I  am  about  to  desciilie  is  for  the 
purpose  of  moving  the  cutting  tool  over  the 
siime  ground  slowly,  while  the  drill  runs  at 
m  high  speed.    1  have  found  it  j;n  i 


advantage,  and  1  presume  many  more  have, 
from  the  numlwrs  that  I  have  added  it  to, 
tomaku  this  articleas  complete  as  possible.  1 
now  give  a  representation  of  the  drill,  Jig.  2 
-  Fig.  3  being  a  further  improvement  in  the 
ileipo  of  a  small  eccentric  cutter  which  is 
planed  in  the  tool-box  of  the  luge  one,  the 
sumo  way  as  the  drill.  Fig.  2.  is. 

This  little  addition  1  alio  find  of  excellent 
sci  vice  in  producing  a  grand  variety  of 
patterns  of  a  deeply-cut  nature.  Byway  of 
example,  to  show  what  the  eccentric  cutter 
dues  in  cxcesji  of  the  drill,  we  will  presume 
that  a  3,  4,  or  0-loop  figure  has  been  cut 
with  the  ordinary  fixed  tool;  by  placing  the 
eccentric  cutter  in  the  tool-box,  and  setting 
out  a  slight  eccentricity,  or  I  may  say  what 
amount  the  operator  may  fancy,  a  series  of 
circles  may  lie  cut  entirely  umnd  the  figure 
by  dividing  with  the  tangent  screw  of  the 
wheel  C;  if  so  arranged,  it  will  cut  what  is 
generally  termed  tliu  barley-corn  pattern  in 
the  complete  form  of  the  pit  lorn  traced, 
whuthor  it  is  I,  0,  or  li  loops,  or  any  other 


number.  I  will  call  attention  to  the  fact  that 
this  addition  would  not  be  used  with  any 
advantage  where  what  are  called  circulating 
patterns  are  l»ing  cut,  as  the  number  of 
intersections  would  detract  from  its  effec- 
tivonesig,  bnt  for  varying  the  appearance 
of  loop  figures  it  i*  a  very  valuable  addi- 
tion. 

To  proccxl  with  the  instrument,  when  the 
tangent,  wheel  is  fitted  to  its  place,  it  can  he 
removed  and  placed  on  a  chuck  to  l»e  cut ;  it 
has  120  teeth  and  is  2Jiu.  diameter.  It  will 
be  Been  that  u  steel  piece  E,  Fig.  4,  is  fixed 
to  the  collar  of  the  Btem  A,  Fig.  1,  by  two 
screws,  it  being  first  fitted  over  the  square. 
The  upper  part  is  extended  above  tho  wheel 
sufheii  utiy  to  admit  of  the  frame  that  carries 
the  screw  being  fixed  to  it  by  the  screw, 
the  screw  being  placed  in  tho  comer  as  seen 
for  the  purpose  of  its  lieing  thrown  in  and 
out  of  gear,  and  it  is  fixed  in  either  position 
by  the  milled  head  II.  The  tangent  screw 
has  a  square  on  the  end  on  to  which  a  winch- 
hanoUti  li  fitted  when  in  use.  The  screws 
::i..'l  ..  .  i  -  I  and  J.  are  those  w hash  hold 
the  two  carriers  in  the  front  which  carry  the 
whc«!s  for  reversing  the  direction  of  the 
figure  cut.  The  front  of  these  will  lie  seen  in 
Fig.  .r>,  I  and  J. 

We  will  r.ow  proceed  with  the  front  part, 
when  in  most  of  the  work  lies,  and  t  he  first 
part  will  bo  to  set  out  the  centres  and  drill 
the  hole  into  which  the  steel  pin  is  fitted, 
forming  tho  centre  from  which  the  radius  Ls 
obtained  from  base  to  under  Riirface  of  the 
plate.  This  pin  is  J  deep ;  it  will  be  seen  that 
upon  tliis  is  fitted  a  metal  bush,  which  has 
on  it  a  wheel  of  32  teeth  at  the  bottom  and 
another  of  (HI  teeth  at  the  top:  these  wheels 
are  permanent  und  novor  changed.  When 
this  pin  has  lieen  fitted  the  metal  flange  A, 
Fig.  f>,  must  bo  fixed  to  its  place,  which  it 
is  by  the  two  screws  and  steady-pins  seen  in 
Fig.  4,  marked  LL.  It  must  be  so  fixed 
that  it  can  be  turned  perfectly  true  from  the 
opposite  centre  into  which  the  screw  B  is 
fitted.  To  turn  this  properly  it  will  lie 
necessary  to  make  a  chuck  for  the  purpose. 
I  always  use  a  steel  one  for  such  a  job. 
Tho  front  is  turned  down  to  fit  tho  nolo  in 
the  large  plate,  and  it  is  then  fixed  with  a 
nut  and  washer.  When  so  arranged  the 
radius  can  be  turned  perfectly  true; ;  it  is 
quite  necessary  to  steaay-pin  the  metal,  in 
order  to  l>e  certain  that  it  always  returns 
exactly  to  the  same  place.  When  the  arc 
has  been  turned  and  surfaced  to  precisely  the 
same  depth  as  the  shoulder  on  the  pin,  the 
front  plate  C,  Fig,  5,  must  be  fitted  to  the 
projection  on  tho  pin  ;  and  when  this  hole  is 
made  it  must  be  fitted  on  to  a  chuck,  the 
same  as  the  plate,  and  the  radial  slot  1)  cut  out 
with  a  rose-ended  cutter,  running  in  a  drill- 
spindle  ;  it  could,  of  course,  l>c  drilled  and 
filed  out,  but  the  former  is  the  correct  way 
of  doing  it.  When  this  is  done,  the  inillcd- 
l.ead  screw  F.  Fig.  •>,  is  lifted,  and  has  a 
li ..  ■  iv  c-f...r  nder  the  it  i»d.  'J  his  >\>  . 
the  radius  of  the  front  plate  and  the  support 
A  must  be  both  turned  together  ;  to  do  this 
great  accuracy  must  be  observed,  and  the 
steel  pin  being  in  its  place,  a  chuck  must 
lie  made  for  the  purpose.  It  is  on  this  edge 
that  the  divisions  are  made  for  adjusting  the 
patterns.  When  this  is  tinned  and  got  upquite 
smooth  the  irero  line  must  be  made  across 
lxith.  We  now  come  to  the  most  particular 
pirt  of  the  instrument,  upon  which  the 
truth  and  accuracy  of  it  will  depend — that 
is,  to  turn  out  the  hole  to  receive  a  steel 
collar  in  which  tho  eccentric  cutter  works. 
To  do  this  there  are  two  ways.  First, 
when  it  is  altogether  it  can  be  fitted  on 
to  a  i  !r.  k  'iy  the  hole,  which  is  litt.  d  totlkl 
h  oring  cm  the  end  of  the  square  stem  A, 
Fig.  t.  Perhaps  to  rough  it  out  this  will  be 
the  best  wuy ;  but  before  I  consider  it 
ready  to  receive  tho  steel  collar,  I  always 
sec  that  the  instrument  is  carefully  put 
together,  arid  then  fit  up  a  block  to  the 
lathe  -a  wooden  one  will  do,  although  we 


keep  one  in  iron  for  the  purpose  -and  fix 
the  instrument  on  to  it.  and  finish  out  th« 
hole  with  it  running  on  its  permanent  bear- 
ing, with  the  slide-rest  fixed  in  front  of  it. 
This  is  easily  done,  and  it  is,  of  course,  then 
perfectly  true.  Tho  collar  can  then  lie  fitted, 
and  this  must  be  well  done  ;  tho  least  error 
in  lay  part  will,  when  there  are  ro  many 
bearings,  multiply  at  every  turn.  The  large 
face  can  be  driven  by  the  overhead  motion, 
by  the  groove  turned  in  its  edge. 

In  the  front  of  the  flange  C,  Fig.  5,  will 
be  seen  n  projection,  which  is  part  of  the 
same  casting,  and  so  made  that  it  is  central 
to  the  axis  of  the  instrument,  when  the  zero 
lines  are  together.  By  this  I  mean  that, 
when  no  radial  eccentricity  is  given,  the 
hole  turned  out  is  ulways  concentric  to  the 
axis  upon  which  the  whole  thing  works. 
Into  this  part  is  fitted  an  eccentric  cutting- 
frame  F,  Figs.  1  and  5.  This  part  is  made  in 
a  precisely  similar  way  to  the  ordinary 
eccentric  cutting-frame,  a*  far  as  the  front 
is  concerned;  but  the  hinder  part  is  different, 
inasmuch  as  it  is  fitted  to  the  steel  collar 
referred  to  above,  and  upon  the  rear  end  of 
it  is  fitted  a  wheel  of  40  teeth,  this  being 
'steady-pinned  and  screwed  as  firmly  as 
jiossiblc.  I  should  advise  in  all  cases  to  turn 
the  front  of  steel  collar  out  to  a  chamfer, 
a  corresponding  ono  of  course  being  left 
on  that  part  of  the  eccentric  cutter  that 
fits  into  it.  Tho  wheel  of  40,  which  is 
fixed  to  the  end  of  it,  is  connected  to  the 
wheel  of  CO  that  works  upon  the  steel  pin 
or  stud  B  by  two  change-wheels  fitted  to  an 
extra  arbor  O,  Fig.  5,  which  slides  in  tho 
small  steel  radial  arm  M,  Fig.  H.  This 
radial  arm  is  fixed  wherever  it  is  required, 
according  to  tho  wheels  used,  by  the  screw- 
wit  h  a  square  bead  and  a  loose  steel  washer. 
This  screw  is  marked  N,  Fig.  5.  The  centre 
upon  which  this  arm  works  is  the  end  of  the 
stud  upon  which  the  flange  is  fitted;  it  is 
mado  to  work  just  freely  between  the  face 
of  the  flange  and  tho  large  steel  washer 
under  the  screw  B,  sufficient  adjustment 
biing  given  by  the  radial  slot  for  any  of  tho 
changes  that  are  effected  by  the  various 
wheeLs,  which  are  12  in  number— viz,  30, 
32,  34,  .'Mi,  38,  40.  42,  44,  10,  (2)  48.  and  60. 
By  these  may  bo  obtained  looped  figures  of 
2,  3,  4,  5,  and  besides  the  straight  line 
und  ellipse,  many  others,  up  to  80  or  80 
circulating  loops.  But  to  return  to  the 
making  of  tho  instrument.  When  the  wheel 
of  40  teeth  is  fixed,  and  all  the  work  done 
that  is  likely  to  require  the  use  of  the  centre, 
the  front  part  must  bo  fitted  up ;  and  it  is 
scarcely  necessary  to  sav  that  the  screw 
which  actuates  the  tool-box  is  a  multiple 
thread,  the  movement  of  which  is  equal 
to  a  screw  of  ten  threads  to  the  inch. 
At  the  suggestion  of  Mr.  Bazley,  whose 
excellent  work  everyone  shoidd  possess, 
Doing  of  grent  value  especially  to  tho*.- 
interested  in  mechanical  pursuits-  as 
I  say,  at  this  gentleman's  suggestion, 
the  face  of  the  eccentric  cutting-frame  was 
divided  into  tenths ;  this  is  a  most  decided 
improvement,  as  the  settings  can  be  read  by 
what  may  be  called  inspection,  and  save  a 
vast  deal  of  twisting  and  turning  of  the 
screw— consequently,  wear  and  tear.  The 
tool-ltox  is  fitted  to  hold  tho  ordinary  size 
eccentric  cutters— those  answering  the  pur- 
pose in  every  respect,  there  is  no  necessity 
to  have  an  extra  3  or  4  dozen  tools  when 
purchasing  an  instrument.  The  two  carriers 
marked  I  .7  are  for  tho  purpose  of  reversing 
the  direction  of  the  figures.  They  are  fitted 
to  a  steel  stud,  and  should  have  hardened 
steel  collars.  The  wheels  have  44  teeth,  and 
are  made  to  revolve  between  the  flange  on 
the  stud  and  the  head  of  the  screw,  which 
keeps  them  in  their  places.  Thry  are  fixed 
to  toe  main-plate  I),  Figs.  1,  4,  and  3,  by  a 
square-headed  screw,  with  a  large  loose 
washer  under  tho  head  ;  and  the  holes  into 
which  they  go  are  made  sufficiently  large  to 
admit  of  the  changes  being  made  without 
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\V  hen  making  tho  movable  arbor  which 
carries  two  wheels,  very  great  enre  must  be 
taken  as  to  tho  distance-,  as  tho  first  wheel 
{fours  into  the  wheel  of  40  tooth,  which  is 
fixed  to  tho  rear  of  tho  eccentric  cutter,  and 
the  lower  one  gears  into  the  GO  wheel  on  the 
main  stud.  Having  only  one  change  to  muke 
when  adjusting,  tho  instrument  is  a  great 
advantage,  and  renders  this  tool  less  com- 
plicated than  tho  elliptical  cutter,  in  which 
latter  instrument,  to  effect  a  change,  the 
front  flange  has  to  he  removed,  and  tho 
eccentric  cutter  taken  out,  so  that  the 
wheel  which  tits  on  tho  end  of  it  can 
be  replaced  by  another  of  different  value : 
this,  of  course,  takes  time,  and  is  a  tedious 
ji.l.. 

We  now  pass  on  to  tho  screw  ami  fittings 
by  which  the  llange  is  actuated.  P,  Fig.  •'>, 
(.hows  tho  boaring  into  which  the  plain  part 
fits  ;  R  is  a  small  gun-metal  collar,  pinned 
across  to  hold  tho  screw  in  its  place,  and  so 
form  a  bearing  between  the  collar  of  tho 
screw  and  tho  gnn-motal ;  T  represents  tho 
end  of  tho  main  screw,  which  ismmlc  square 
to  take  the  ordinary  key  used  for  tho  eucen 
trie  cutting-frame  ;  the  bearing.  P,  is  fitted 
into  tho  plate  D,  Fig.  1 ,  and  is  made  to  niov 
between  the  two  surfaces,  a  screw  being 
fitted  to  the  undor-side  to  jam  tightly  on  the 
end  of  the  metal -boaring,  and  so  form  a 
fitting  between  it  and  tho  shoulder  on  the 
other  side.  Tho  object  of  its  being  made  to 
move  is,  because  the  nut  U,  seen  in  Figs.  1 
and  5,  differs  in  its  actual  position  when- 
ever the  screw  is  moved  to  give  eccentricity 
to  the  flange  C. 

On  the  top  edge  of  tho  flange  and  the  bar 
which  supports  it,  will  be  found  tho  divisions 
for  reading  off  the  settings.  The  divisions 
are  engraved  upon  tho  bar,  and  tho  reading 
line  upon  the  flange.  There  must  bo  UM.1 
divisions  ;  which  are  marked  10,  20,  30,  40, 
and  at  every  five  a  long  lino  to  facilitate  the 
reading.  The  screw  which  works  in  tho  nut 
U  is  made  the  same  pitch  and  value  as  that 
in  the  eccentric  cutter  not  that  its  value  is 
of  any  importance,  tho  settings  being  taken 
from  tho  scale  on  tho  bar  ;  the  screw  is 
merely  for  tho  sake  of  moving  the  flanges 
from  one  end  to  tho  other.  The  spanner. 
Fig.  8,  is  necessary  to  adjust  the.  various 
square- headed  screws  where  the  ordinary 
square-hole  key  would  not  go.  Tho  winch 
handle.  Fig.  7,  may  ho  used  to  adjust  the' 
flange,  but  tho  straight  kev.  Fig.  K,  is  the 
best  for  the  purpose.  The'  winch  handle, 
however,  is  absolutely  necessary  when 
turning  the  tangent-screw  F,  Fig.  4,  to  work 
the  extra  tangent-wheel  for  cutting  deep 
figures,  as  a  continuous  motion  must  bo 
given  to  the  instrument  by  that  means,  the 
small  cutters,  Figs.  2  anil  o",  whichever  is 
in  use,  being  driven  at  high  speed  with  the 
overhead  band.  With  regard  to  the  work- 
ing out  of  the  various  patterns  to  be  pro- 
duced by  this  instrument,  I  cannot  do  better 
than  advise  anyone  possessing  such  a  tool  to 
study  tho  work  by  Mr.  Bazley.  which  gives 
an  elaborate  and  easily-understood  descrip- 
tion of  the  capabilities  of  tho  instrument, 
which  would  occupy  too  much  space  in  these 
columns.  The  worlc  is  published  by  Mcssr«. 
Tnibner  and  Co. 

J.  H.  Evans. 
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of  selected  rays;  thirdly,  tho»o  of  the  second 
pair. 

1111  ... 

1  .  rfw  m  1 .  ■> 
/.  IjH-  1)     Jfl  0"  - 

7%  0<i  -  •)    A "  On  —  1) 

By  il «  we  denote  the  com 
in  eiich  lens  for  tho  first  s 
those  for  second  fair;  and  us  there  are  throo 
equation*,  each  of  the  frn  i  may  1*.  determined. 

To  satisfy  the  condition  of  achromatism,  i'.  is 
not  necessary  that  cither  two  or  three  lenses 
ahould  lie  placed  in  contact.  When  their  foci 
arc  in  a  certain  proportion,  it  may  exist  when 
they  are  sejiarabisi.  This  fact  may  bo  utiii>  -t  in 
comparing  the  optical  propertied  of  various 
guisscs.  For,  if  a  convex  and  concave  lenB  can 
)»' so  adjusted,  as  to  be  achromatic  at  a  certain 
distance  asunder,  they  furnish  the  data  for 
finding  the  requisite  foci  to  produce  this  when 
in  contact.  The  concave  lens  mu.st  have 
negative  focus,  not  very  much  greater,  hut  it 
may  ho  low,  than  that  of  the  wnvot, 

Therefore,  in  proceeding  to  determine,  experi 
mentally,  the  foci  requisite  fur  contact  uchr>- 
tnatistn,  the  lenses  may  each  1»  ground  to  the 
ramo  curves — that    is— tho    concave   may  bo 
formed  on  the  counterpart  tool  of  the  eonvej 
'their  foci  will  then  bo  in  a  suitable  proportio 
►or   permitting    them    to    nchromatiKo  when 
feparatod. 

Iho  compound  focus  e.f  two  lens.-:,  separated  by 
a  distance  a  is  given  hy  the  equation — 
1  _      I      _  1 

•    ft-*  " ~7T 

As  Is-forc,  the  chromatic  variations  must  not  dis- 
turb the  compound  focus.  Hence  our  second  equa- 
tion* is:  — 

<'h  fx      m   I  rfw 

»-»"</,-•)•    7T*  f,  -  I' 
Tt  i*  usual  to  express  tho  ratio  of  crown  md 
flint  dispersive  powers  by  S,  aul  our  result  in  a 


THE  ACHROMATIC  0BJECT- 
GLASS.— XI. 

By  W.  Bhaoiiirv. 
(CoHtiHtud  from  page  80.) 

A8SDHETO  th.it  tho  first  and  third  lenses 
arc  cvnvox,  and  the  central  one  concave, 
wo  obtain  three  equations :  first,  that  of  the  foci : 
second,  the  chromatic  variations  for  tho  lint  pair 


slightly 


form  is- 


And  as  <i  i 
a*  hrotuatism : 


/./•.  * 

the  proportion  of  foci  for  contact 
o  determine  it,  adjust  tho  I  r_sos 
until  achromatism  is  attained,  and  measure  tho 
required  separation  ;  then  knowing  tho  foci,  3  is 
easily  computed. 

Conversely,  if  we  know  tho  dispersive  ratio, 
wo  can  find  what  amount  of  separation  will 
achromatize  tho  lenses  of  a  dialyto  objoctive. 

When  then.'  aro  three  lenses  in  tho  construc- 
tion, whereof  tho  second  and  third  are  in  con- 
tact, tho  formula  is  tho  same  as  that  for  tho 
triplet,  excepting  tho  variation  of  the  first  irus, 
which  is  a  function  of//  if  -  «)'. 

Tho  value  of  S  may  also  bo  d>  termined  in  tho 
following  manner  :— 

Tho  dispersion  of  a  lens  varim  inversely  as  its 
focus— that  i«,  the  Icon  the  focal  length,  the 
greater  is  tho  dispersion.  If  4  represents  tho 
relative  dispersion  of  u  convex  lens  when  com- 
pared in  contact  with  a  flint,  for  a  focal  length 
of  (/ -a),  it  would  hafl!  (/-«). 

And,  since  tho  lenses  schromatuso  when  at  the 
distance  a 
satisfied— viz  :— 

from  which,  as  before : — 


(tt- 


I.K'  u(M'..«q 


1  bv 

1 1  f  we  mart  «ubv-.uV 

!  )  =  (t 


r  "J 


•  To  find  the  che, 
reed  thtw.-t.rt  thn 

tor  •hurtnnxi,  u.cn,  uu-Uwd 
'1  4  *»)//.  and  w«  obtain  »• 

f  .  1—  \  —  _  .    BxpaiMlilif  the  nccaiul  nnr!  in 

wc  liavc,  etclusliiur  powers  of  m,  (H^aUT  tilao  the 

-  (/..,)  \7:'**w3r 

t.  rm  only  of  till-  r»«o)t  isu-esl  incmr  example,  (he  smnmJ. 
b«uur  uV  iMioane  of  Uje  OirpcT«T«  pow'T,  must  ajwar*  l>' 
a  vi  ry  nmuiloibf. 

t  To  find  a  from  thin  equation :  By  cxtractinr  Un-  root 
w*  (tet  t/i  —  a)  =  4  vJ/i't,  or«"/i  f  viyi/i."> 
which  tine  upper  «irn  only  li  admixn&ti,  for  ibc  >• ^tra- 
tirm  cannot  be  equal  to  or  punter  than  f\ .  Also,  it  inix-i 
always  hn  irreoter  than  [J,  -/,),  for  if  not,  oo  n-al  lams 
can  be  formed,  i«  tho  oonarv  would  be  more  pawrrfal 


urid  <hwnw  the  ruj» 

VThva  then?  are  three 
aftd  third  of  the  ami  r 
•Jw  second  and  tlud  in  oontuct  of  equal  lad  oppwit*  fmi, 


Tho  preceding  rules  show  what  relations 
must  be  saturoed  in  tho  formation  of  an  achro- 
matic compound  ;  it  must  now  bo  oxphincd  how 
the  numerical  values  fur  the  dispersive  powers 
are  obtained. 

Thoro  exists  in  tho  solar  spectrum  a  number  of 
dark  lines  crow-ing  it  at  irregular  intervals,  but 
always  preserving  tho  nunc  relative  distance 
from  cucn  utiV-f .  Tho  most  prominent  of  theeu 
linos  were  named  alpliabi-tioally  by  Fraunbofer, 
and  Oie^y  still  retain  this  rotation.  A  well- 
defined  lino  is  -rer-craHy  found  in  or  near  each  of 
the  coloured  spans;  and  in  acJiromatisinga  com- 
bination, tho  ion  of  any  selected  colours  is 
referred  to  the  iiu<«  which  tJiaracterLse  them.  A 
standard  is  thus  obtained,  by  which  the  optical 
properties  of  diilcre  nt  substance*  mny  lw  ds-finitrly 
compared.  Hence  the  problem  of  selecting  tba 
best  comhinu'.iyn  rays  is  resolved  inm  thatnf 
finding  how  two  opposing  spectra  may  bo 
arranged,  so  that  the  greatest  niunbcr  of  spectral 
lines  shall  bo  roineidt^nt. 

The  position  of  tho  Fntunhofur  lines  may  Is 
thus  indicatesi.  I'ommencing  with  the  lowor,  or 
least  refrangible  end  of  tho  spectrum,  we  have 
A,  B,  and  0  in  the  red,  D  in  tho  yellow,  E  in 
Iho  gn*>n,  F  in  the  b'.ue,  O  in  the  iii.ligo,  and 
II  in  the  violet.  They  do  not  intersect  each 
coloured  space  at  its  point  of  maximum  intensity, 
but  generally  lio  below  it.  Tho  most  strongly 
illuminating  colours  are  situated  in  the  aiioVUo 
and  lower  half  of  the  spectrum,  eo  that  the  lines 
D,  E,  and  F  have  the  most  effect  on  tho  colour 
of  tho  focal  image.  They  mutt  bo,  as  far  as 
possible,  united:  and  although  some  diffusion 
may  exist  in  the  extreme  colours,  it  will  not  bo 
so  obtrusive,  Wause  it  is  of  much  less  intensity. 

By  moans  of  the  indices  for  a  pair  of  glasses,  it 
may  be  shown  what  lines  will  combine  with  tho 
least  dispersion  ;  from  which  the  value  of  thu 
dispersive  ratio  may  he  very  nearly  asoertainixl. 
Frnunhofer  tabulated  the  indices  for  the  lines  B 
to  H  for  seven  kinds  of  glass.  Two  of  these, 
with  the  index  differences,  are  :— 


O  IT 
U116-1  reKJ6 


in  a 


19  U  C7  W 
Taking  tho  difference  between  B  and  li,  and 
dividing  it  by  B,  we  obtain  tho  ilispersivo  power 
for  each  glass,  or,  cTOwn,  '0393 — ilint,  "0671*. 
whoso  ratio  is  a"S.  This  is  the  diqwmivo  ratio 
for  the  extreme  lines  B  anil  H.  Mcoondly,  find 
the  difference  bctwu'n  C  and  O,  and  divide  by  t,', 
and  wo  have,  crown,  0S8O9— Hint,  (M78,  whose 
ratio  is  '587.  Thirdly,  tho  corresponding  num- 
bers for  D  and  V  are  :  crown.  -012— flint,  02tM, 
ratio  '69.  These  numbers  show,  thai  to  com- 
bine the  differcr.t  ravs  requires  the  crown  foci  to 
bear  to  the-  flint  the  'following  proportions  :— 

B  and  H  —  .'i7S  !  1000. 
C  ami  O  -  /si7  :  1000. 
I)  uud  F  —  6'JO  :  1000. 

Therefore  the  crown  forn:i  become*  greater  as  wc 
select  rays  further  from  the  cxticmcs  of  tho 
spectrum  ;  that  is,  tho  action  of  the  Hint  lens  is 
increased.  It  will  now  bo  shown  which  of  these 
proportions  gives  the  best  correction. 

To  compare  thu  action  of  crown  ind  flint  glass, 
spectra  of  equal  length  nti<  required.  For  the 
first,  taking  lino  B  as  the  Stirling- point,  the 
of  Iba   others  are  aecording   to  the 


Crown   0    10   SS   72    102    IAS  207 

B  O  J>   B   »   a  H 

So  that  the  length  of  spectrum  B  II  thrown  ont 
by  this  ghuss  is  _i'7.  l  y  Ui(in^  the  mm  of  Iho 
(lint  diucrcnc'  st  the  length  of  itss|«-ctrum  is  124  ; 
and  by  aimpio  proportion  tba  p""itims  the  line* 
would  occupy  if  its  iunglh  were  2i)7  ate:  - 


B    r    n     K    F    <»  n 
Flint  u    !  :   31  I   ti'i'8   07  a>7 
Subtrart:::^  th-  "e  from  the  crown  values,  wo 


1  .ii 
i» 


it  appunted  from  "  tlrs*.  br  a  di-tanee  a.  tie  fonrn 
[F  focw.  B«t  hat,/  that  of  either  of  the  next  ieaan) 


_./TF  -^a)1 

Or,  if  A  ami  a  b-  th«  aeting  scmi^iTH  rtarra  of  the  objcut- 
gLvuuadcone  U.T-.  aa— i 

This  u  Uie  utditii.r)  f ora.uU  -w  a  -lijlj-tc. 
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leave  idn.ng.it  .iing  the  fractions.,  the  following 
■jn.«:h  1    m  equality: — 

B  C  D  E  F  G  II 

t  14  Hid 

Thin  result  evidently  shown  that  when  B  and 
II  .ir  CMtllbiWOd.  Out  OOfat  is  very  Diucb  mitltr- 
mmrtfiJ,  ax  the  thiol  dilic-rciiccs  are  lUiumg  tho 
tnoat  illuminating  my*. 

Performing  the  same  operations,  when  C  unci 
l>  arc  combined,  the  numbers  are  : — 

BCD        E        F  OH 
Crown  |l»    -  0  -  28    -  «>2     -  (13    -  148  -  197 
Flint     1M  -  0  -  26  2  -  58  3  -  88  9  -  148  -  200 

Dill.  +  0  (i  -  0  t  28  +  5-7  +  3  -  0-3 
More  it  Li  evident  that  the  inner  differences  ore 
much  redooed,  mid  therefore  a  better  correction 
is  secured  tfuin  in  the  former.  The  outer  line  II 
in  otvrcon  (vf<-/(  by  the  flint,  that  is,  it  in  removed 
beyond  the  position  required  by  the  crown  long 

When  H  and  II  are  combined,  the  differences 
show  that  the  outstanding  colour  will  be  yellow 
or  groon i»h  yellow,  while  in  the  case  of  C  and  ( > , 
tho  interior  focal  tint  wilt  I*  grei  n,  and  the 
exterior  pink,  ri*ulting  from  intermixture  of  the 
rod  und  violet.  These  green  i»nd  pink  or  '*  wine- 
coloured  ' '  f rinses  are  MMMQ  by  Brewster 
and  Herschel  to  represent  the  best  chromatic  cor- 
rection. Hence-  tho  dispersive  ratio  obtained 
from  C  and  i.  cannot  be  far  from  accurate 
Evidently  it  gives  a  .slight  tWo-corrcction,  M 
the  under-combined  ray*  are  in  excess'.  Let  us 
next  try  the  effect  of  uniting  l>  and  P.  As  before 
wc<  have :  - 

U        V       1>     E        f     O  II 
Cruwo    ..    :tt       ft       0-34       64    120-  161' 
Flint  ....    :)47  -  JM  -  0  -  :j:;-2  -  04  - 123  — 17». 


Difference*  -t-.i-o  +  2  7  -  U  ♦  U  S  -  I 
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These  numbers  show  that  bv  uniting  D  and  F, 
the  correction  is  curried  it  little  too  far,  for  tin' 
negative  numbers  are  in  excess.  The  inequalities 
of  the  interior  SUM  have  been  almost  all  elimi- 
natod.  but  this  has  introduced  an  under -eorrc.  turn 
for  Uio  rod,  and  a  Iiirgvr  over-corn  ction  for  the 
blue  or  violet  end  of  the  spectrum.  Hem  .  the 
oubetaiidiiiir  colour  will  have  this  predominating 
tint. 

Tho  correction  secured  by  uniting  C  and  t» 
can  thus  be  carried  a  little  further  without 

lil        ••'  to  the  achromatism ;  but  it  must  not 

reach  that  obtained  from  tho  union  of  1  >  and  K. 
Tho  disporBcsl  green  may  be  diminished  by 
throwing  a  slight  over-correction  into  the  blue 
rays;  but  as  this  en  tails  a  positive  error  from  the 
rid,  it  niust  not  ho  carried  too  far. 

We  may  conclude,  from  the  preceding  results, 
that  a  dispersive  ratio,  equal  to  the  mean  of  those 
computed  for  C  (i  and  D  will  give  as  mar  an 
approach  to  achromatism  as  can  be  obUined 
without  experiment. 

lam  enabled  to  give  an  account  of  some  ex  - 
purimonta  made  by  I'rof.  Young  on  the  complete- 
ness of  the  achromatism  in  two  very  differently 
'.'onstruoted  object-glasses.  Tlie  first  is  of  I  ..lark'* 
manufacture,  and  does  not  materially  differ  from 
the  English  form :  the  maker  of  the  second  ia 
not  slated :  and  although  it  seems  a  curious  com- 
bination, the  learned  professor  saya :  "  Tho  tele- 
scope is  remarkably  excellent  in  every  respect." 
This  paper  Is  on  Tnt  Colour  Corrutioa  ef  Ctrtam 
.Irhrtmutlic  Object-Gla'f,  by  I'rof.  C.  A.  Youm/, 
Frincvtvn,  New  Jersey.' 

To  ht .       i  i 


THE  MILLING  MACHINE. -XL 

A  CONVENIENT  molhod  of  rendering  the 
J\.  milling  machine  self-acting  in  the  longi 
tudinaland  verticulculs  isshown  in  Fig.  2.  It  will 
be aeon  that  a  small  pinion  (of  gunmetal  or  malic 
able  iron)  ia  keyed  fast  to  the  leading  screw  of 
tho  lower  slide,  which  gear*  w  ith  a  toothed  w  hi 
on  the  shaft  A,  the  latter  being  free  to  revolve 
except  it  lie  clamped  by  the  hand-whisd  B,  when 
it  partakes  of  the  revolution  of  A,  when  driven 
by  the  worm  wheel  at  its  other  end.  The  vertical 
shaft  C  is  i  ■  nded  to  the  bracket  which  carries 
the  slides,  whilst  its  lower  end  passes  through  a 
bevel  wheel  (not  shown  in  the  sketch),  lsjin^ 
caused  to  revolve  with  it  by  a  key  sliding  freely 
ia  the  slot  shown  on  the  shaft :  this  admits  of  its 
boiug  raised  and  lowered  with  the  table,  without 

•  r'rom  Die  .IwrH-nn  Janrnni  /•/  .<--,.«<*,  Vol.  XIX., 
hK  MM     I  mi  Imli  to  Die  f*«"*'T  '■  or  Mr.  J.  A. 

tinisliitir,  uf  Pittsburg,  fur  tlii*  sud  ■millai  r  Lueoiuuiia- 
Uo;i  .>!....  will  appear  ill  suLk-  ,ucut  articles 


interfering  with  its  freedom  to  revolve.  The 
bevel  wheel  referred  to  above  is  driven  by  another 
keyed  to  a  shaft  which  runs  in  bearings  on 
the  side  of  tho  main  casting  or  standard,  the 
other  end  of  the  ahaft  having  n  two  or  three- 
«peei|  pullev,  driven  by  a  similar  one  on  the  end 
of  the  mandrel  of  tho  Deadstock . 

Hie  vi-riii-.il  traverse,  although  seldom  reejuired, 
is  effected  by  another  worm  and  wheel:  the 
former  i*  keyed  upon  the  shaft  A,  and  the  wheel 
ujion  the  vertical  screw  D  is  free  to  revolve  ua 
in  the  previous  instance,  save  when  cbimped  by 
the  hand  wheel  E.  A  larger  hand  wheel  is  keyed 
fort  upon  Uti*  screw,  as  wis  shown  before  in 
Fig.  1. 


cutters  is  very  considerable.  The  cost  of  cutters 
is  further  enhanced  by  tho  uncertainly  which 
exists,  notwithstanding  the  greatest  care  and 
know  ledge  of  the  steel,  as  to  whether  they  are 
going  to  crick  in  the  hardening,  or  not.  It 
ia  a  good  plan  to  anneal  cutters  again  before 
hard.  nin^  them,  us  this  reduces  the  chances  of 
their  cracking.  In  hardening,  heat  to  the  lowest 
temperature  that  the  steel  will  fairly  harden  at 
(this  is  a  matter  of  previous  experiment  with  a 
piece  of  the  rough  steel),  and  quench  in  chilled 
water;  probably  a  wedl- formed  cutter  is  best  not 
tempered  at  all  after  being  hardened  ;  but  if 
neee«urv,  do  it  in  a  Bunnell  burner. 

W.  S.  Brown. 


A  aeil-acling  motion  of  the  transverse  slide, 
although  it  is  very  rarely  necessary,  may  bo 
manages!  by  keying  a  bevel  wheel  on  Uio  abaft  A, 
gearing  it  into  another  which  shall  drive  a  pinion 
in  front  of  the  table  -bracket,  whilst,  to  accommo- 
date th"  gearing  to  the  varying  distance  of  tho 
loading  si  rew  of  the  upper  slide  from  tho  centre, 
a  swing  frame,  carrying  intermediate  wheels, 
may  be  affixed  to  the  front  of  tho  machine, 
similar  to  the  familiar  arrangement  adopted  in 
screw-cutting  lathes,  The  foregoing  description 
will,  I  hope,  be  sufficiently  clear  to  enable  my 
nadirs  to  understand  the  rn  thods  of  making 
these  useful  machines  automatic.  It  now  only 
remains  to  show  how  work  may  be  fixed  to  the 
table,  and  bow  to  make  tho  cutters.  To  take  the 
latter  question  first,  I  must  premise  that  a  forgo, 
a  lathe,  und  if  possible,  a  milling  machine,  are 
available.  The  cutter  should  bo  forged  of  good 
cast  steel,  cut  off  a  thick  round  bar,  and  fornus! 
into  a  disc  by  blows  delivered  endwise  of  the 
tuff.  The  KToutest  care  must  be  taken  not  to 
overheat  the  metal,  or  the  cutter  will  be  quite 
useless ;  no  tool  requiring  to  retain  its  cutting 
edgo  longer  than  do  these,  owing  to  the  difficulty 
of  sharpening  them  'so  as  to  retain  their  outline 
unimpaired.  The  hols  may  he  punched  whilst 
hot ;  but  it  is  perhaps  preferable  to  drill  the  hole 
in  the  solid  forging.  It  must  now  be  thoroughly 
'inneuled,  after  which  it  is  .ready  for  tho  lathe. 
The  hole  ia  to  be  trued  out  to  the  desired  size, 
end  the  forging  placed  upon  an  'arbor  and 
turned  to  the  outline  and  sue  required.  This 
lono,  it  may  be  placed  between  the  nulling  centres 
and  the  teeth  divided  and  cut  by  a  cutter  with  a 
ruumftd  tooth — not  one  that  is  straight  across  the 
face,  because  this  would  leave  a  sharp  internal 
angle  to  the  tooth  which  is  being  formed,  and 
which  is  especially  objectionable,  inasmuch  as 
whan  the  cutter  is  being  hardened,  it  is  ven- 
dible to  crick  from  these  point*.  The  teeth 
thus  roughly  formed  are  finished  to  a  cutting 
edge  by  means  of  a  file.  If  a  milling  machine  is 
not  available  for  the  job,  the  circumference  of 
the  cutter-blank  must  be  divided  cither  in  the 
Uthc  or  with  a  pair  of  dividers,  and  the  teeth 
formed  wholly  with  a  file,  or  if  much  metal  has 
to  be  removeel,  it  may  he  roughly  chipped  away 
with  a  chisel,  and  then  finished  up  with  n  tile. 
Take  core  that  the  teeth  have  plenty  of  clearanre, 
so  that  they  do  not  rub  instead  of  cut ;  but  at  the 
seme  time  see  that  the  edge*  are  well  supported 
by  metal  behind,  or  they  will  break  off  when  in 
work.  It  it  not  always  easy  to  give  clearance  to 
the  teeth  of  a  cutler,  especially  when  it  has  a 
hollow  curved  outline ;  hence  the  cost  of  audi 


PRACTICAL  NOTES  ON  PLUMBINO.- 
LS 

By  V.  J.  Davies,  H.M.A.S.P.,  &c. 
(Continued  from  page  198.} 

FOB  the  fixing  of  the  tree-pump  see  Fig.  271. 
A  is  the  bottom -tree  which  rests  upon  the 
bottom  of  the  well ;  the  holes  shown  at  A  are 


the  blast -holes  leading  to  the  bored  part.  At  (' 
is  the  cone-joint,  made  water-tight.  Upon  the 
upper  end  of  the  tree,  as  at  E,  is  fixed  the  clack 
or  lower  valve,  which  in  this  case  is  milled  in  the 
top  part  of  the  bottom  tree.     Tho  wood-seating 

•  From  tiur  BuXdtnj  .Vein.   All  rights  reserved. 
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or  fact?  part  of  tho  valve  n  quirefl  to  bo  nicely 
faced  true,  bo  that  tho  leather  way  shut  down 
fairly  upon  iU  ~  it  in  ',  in  order  to  prevent  the 
water  running  back  into  the  bottom.  There  are 
many  different  methods  nf  forming  these  clacks 
<.r  valves;  but  the  one  here  shown  is  the  oldflBt 
(known  M  the  bellows-clack  ;  the  name  chick  in 
taken  from  the  peculiar  noise  whiih  the  beltnws- 
eluck  mokes]  and  is  still  in  use  in  many  ]\irts  of 
the  West  of  England.  The  gu  a:  ■  hp  i  lion  to 
them  is,  that  whenever  tho  leather  is  t  orn  out, 
the  top  part,  or  tree,  haa  to  be  lifttil-  nut  at  all  a 
pleasant  job  to  do.  When  this  top  is  off,  simplv 
with  a  cold  chisel  knock  out  the  clout  nail*  F, 
and  take  off  the  clack ;  but  do  not  damage  the 
fare  or  nesting  of  the  valve.  Next,  with  a  suit- 
able-sized  piece  of  good  tanned  sole-leather,  Jin. 
or  more  in  thii  kness,  with  all  the  il  l.v  |wrt 
ground  off,  and  which  is  done  by  rubbing  it  with 
•rater  upon  a  piece  of  sandstone,  or  other  such 
like  surface,  until  the  fleshy  port  is  all  worn  off, 
make  the  clack  us  shown  at  Fit's.  274  and  274  . 


but  before,  you  can  do  so,  you  will  require  the 
lead  clack,  which  is  made  as  follows  : — 

Lead  Clacks. 

Thf«o  clacks  are  cast  in  u  two-sided  mould 
{sec  Fig.  2"6).  C  is  tho  cluck  ;  rint  is  tho 
I«rt  which  holds  tho  clack  upon  the  leather ;  also 
see  rirtt,  Fig.  274,  which  illustrates  tho  rivet 
turned  over  tho  leather.  For  a  plan  of  thin 
clack  see  AB.CD,  Fig.  27').  Tlie  method  of 
<  mting  these  clacks  will  be  readily  »"en  by  refer- 
ence to  Fig.  276.  V.  and  E  are  trie  two  sides  of 
the  >  lack  mould  placed  together,  having  a  clack 
cast  therein. 

To  cast  this  clack,  make  the  mould  hot,  and 
place  the  sides  as  shown.  Four  in  the  lead,  and 
a*  soon  as  it  is  set  turn  tho  clack  out,  and  till  up 
the  mould  again  and  again  until  you  have  the 
required  quantity.  Having  shown  you  the  i  Lu  k 
mould,  I  will  explain  another  method  of  casting 
tho  lead  clack  when  you  have  no  mould. 

Have  a  pattern  made  of  wood  to  the  shape  and 
size  required,  with  a  piece  of  wood  nailed  on  to 
form  a  rivet.    Press  the  pattern  rivet  down- 
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wards  into  some  sand,  and  till  it  up  with  load. 
Hero  you  get  a  good  clack,  w  ith  llat  top,  iustend 
of  round  oil  (as  shown  at  E,  Fig.  270;.  These 
<  lacks  are  the  best  for  drawing  the  sucker,  as 
will  be  hereafter  explained. 

Having  tho  clack  cost,  cut  the  leather  to  the 
si*e  of  your  clack  seating,  and  rivet  the  clack  on 
as  shown  ;  then,  in  the  case  of  tho  trcc-pump. 
Fig.  273,  it  must  bo  nailed  on  tho  seating  formed 
on  the  top  of  the  bottom  tree,  great  care  being 
taken  not  to  let  tho  rivet  bo  too  much  spread  so 
as  to  prevent  the  leather  from  shutting  down  fair 
over  the  whole  of  the  seating.  Also,  we  that  tho 
leather  is  not  too  large  to  work  up  against  the 
l*rrel  of  the  pump.  Then-  should  be  a  clear 
spaca  of  Jin.  all  round,  except  where  the  nails 
come  at  clout,  nail*.  Fig.  St*. 


WRINKLES   IN   LATHE  CENTRES 
AND  CENTRE  REAMERS-* 

A  FTElt  all  that  has  been  written  upon  the  sub- 
J\  jeet  of  centring  and  turning  work  in  lathes, 
then-  is  -till  much  to  learn.  Substantial  progress  is 
often  hindered,  and  sometime*  prevented,  by  some 
peculiar  notion  that  may  exi«t  in  the  fusoil-liko 
mind  of  a  proprietor  or  »u|s-ruitendent. 

If  there  is  any  one  tiling  used  in  c-nwcliou  with 
latlies  that  remains  as  a  relic  of  barbarism  it  is  tho 
old-fashioned  square  centre  aa  shown  in  Fig.  1  of 
the  accompanying  cuts.  This  cut  represents  a  side 
and  cud  view  of  a  Ihitut  erroneously  cane  •!  in  the 
category  of  tools,  which  will  not  cut.  but  tears  its 
way  into  the  end  of  a  piece  of  work.  Being  in  most 
instances  madoof  inferior steel  on  account  ot  t he  large 
quantity  of  material  required  to  make  it.  this  square 
centre  is  easily  and  quickly  dulled. 

When  first  made,  this  centre  is  usually  filed  to  a 
gauge,  which  corresponds  to  the  other  centres  of 
the  lathe,  so  that  tho  hole  made  with  the  square 
centra  will  tit  the  other  centres.  When  dulled,  the 
workman  takes  this  square  centre  to  a  grindstone 
and  begins  to  grind  it  to  the  same  angle  as  it  for- 
merly had.  This  is  when  his  patience  is  undis- 
turbed, but  after  grinding  for  awhile  he  gets  irrita- 
ble, ami  in  consequence  the  tapered  end  of  the 
square  eeutre  begins  to  rise  and  the  sharp  edges  to 
appear.  Tho  centre  gauge  in  his  pocket  is  forgotten, 
and  the  edges  upon  the  square  centre  assume  the 
form  shown  by  the  dotted  lines*,  *,  in  Fig.  1. 

When  the  work,  after  being  square  centred  witli 
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such  a  tool,  is  placed  upou  theceutrcoi  the  Utho.tbo 
fit  is  like  the  example  shown  in  Fig.  4,  wheru  it  will 
be  seen  that  the  bearing  is  nearest  the  point  of  tho 
centre,  which  is  not  as  it  ahuuld  bo.  Some  mechanics 
advocate  the  opposite  extreme,  anil  make  the  angles 
of  the  square  centre  less  acute  than  tie  other  centres, 
so  that  when  a  piece  of  work  is  centred  with  it  and 
placed  upon  the  centres,  tho  fit  will  appear  like  the 
illustration  Fig.  ft. 

In  this  instance  it  wiD  be  observed  that  there  is 
only  a  narrow  bearing  upon  the  centre  at  tbc  end 
of  the  piece  of  work.  Some  workmen  will  lift  their 
voices  in  high  and  mighty  argument,  routcmhng 
that -the  plan  followed  m  Fig.  4  is  the  latter, 
because  it  will  lubricate  more  speedily,  and  is  less 
liable  to  wear  out  of  true  upon  the  centre  than  that 
shown  in  Fig.  6.  Others  may  l>e  fuuud  whoso 
opinioua  upou  mechanical  matters  arc  equally  good, 
who  will  use  the  same  argumcu!*  iu  favour  of  I  ho 
latter.  I  must  say  that  my  experience  has  taught 
me  that  both  arc  wroiig.iuidasaproof  I  will  call  hi -on 
the  dead  centre  to  testify.  It  is  here  shown  in  Fig. 
8.  This  portrait  was  taken  from  life,  being  a 
truthful  picture  of  a  centre  used  by  a  workman  who 
advocated  the  use  of  tho  plan  shown  in  Fir  •  Much 
of  tho  work  done  in  his  lathe  was  upon  steel,  surh 
as  taps,  reamers,  and  other  tool  work,  very  little 
cure  being  taken  in  annealing  the  st«i  1  before  cen- 
tring. 

It  will  lie  understood  without  any  description  how 
this  centre  could  have  been  so  badly  "  chawed  "  as 
the  shopmen  say.  by  the  improper  bearing  of  the 
work  upon  it.  If  the  principles  illustrated  in  Figs. 
4  and  ■>  wenj  carried  out  in  making  pillow  blocks, 
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and  the  various  bearings  upon  steam  -engim-a  and 
other  11:  idii  ..  ry  of  the  present  day,  we  would  very 
»ooti  hear  ol  a  variety  ol  nccitlcntu  and  casualties. 

If  I  were  to  order  a  Mt  of  hardened  steel  man- 
drel* lit  Jit  the  U.S.  Standard  GO'  lath"  centre  gunge, 
and  thoy  should  came  to  me  with  u  utivs  like  either 
Fig.  't  or  ft,  1  would  send  thorn  hick  .it  once  with  an 
inquiry  ai>  to  why  my  order  «u  not  executed 
aceonung  to  directions. 

If  mandrels  are  to  remain  true  within!  damaging 
the  lathe  centre*,  they  must  lit  the  centre*  upon 
which  they  arvtorun,  and  they  mustfitwithas  great 
accuracy  as  any  other  bearing  about  machinery. 
Such  a  tit  i*  shown  in  Fig.  7. 

I  hare  found  in  pmctioe  in  railroad  and  general 
repair  shops  that  the  U.S.  Staudanl  centre  of  GO'  is 
ui>t  generally  used,  being  considered  too  sharp.  In 
turning  taper  work  in  lathes  not  having  a  .ipecial 
taper  attachment,  these  centres  are  more  quickly 
destroyed  in  eoiuequciioo  of  tli-ir  sharpness  or  tho 
acutcnes*  of  their  angles.  Ou  heavy  work  the 
points  are  more  easily  bent  or  brokeu '  than  if  Lb< 
angle*  were  lose  acute. 

Ionoe  tried  centres  of  different  an  glea  upon  several 
lathe*,  to  see  which  would  last  the  loudest  upon 
general  work,  and  finally  adopted  an  angle  of  77',as 
one  Uiat  did  the  Iwwt  work . 

Accordingly  I  had  all  tbejlatho  •  centres  in  the  shop 
made  to  one  gauge,  77  ,  and  ull  centre  reamer*  and 
square  centre  <  uutda  to  the  same  pang  -,  after  which 
1  iumI  little  tr.jublo  with  "  chawed  "  centres. 

The  square  centre*  I  used,  however,  were  not 
like  tho  one  sh  own  in  Fig.  1,  but  were  cut  out  upon 
a  milling  machine,  a«  shown  in  Fig.  1. 

Some  workmen  advocate'  Hutine;  square  centre* 
with  a  round-faced  cutter,  to  reduce  tho  grinding 
surface.  It  a'complwhes  this  object,  but  fluting 
docs  not  help  tho  cutting  qualities  of  tho  edges 
nearest  tire  |wiut.  Neither  doe*  fluting  help  tho  oU 
to  get  in,  oi  the  chips  to  gel  away  trim  tlie  point 
wlieru  they  do  tho  most  damage."  Since  tho  chips 
•  innot  get  out  nor  the.  oil  get  in,  the  "chawing  " 
proornt  goew  on  uninterruptedly.  fi>  cutting  out  a 
square  centre  as  shown  in  Fig  2,  it  will  be  sees 
from  the  owl  view  that  space  is  allowed  fur  tho  chips 
to  work  out  and  for  ou  to  be  freely  applied ;  but 
i  a  tool  cannot  cut  it  can  only  scrape  or  tear 
the  metal  Tlda  style  of  square  centre  was 
illy  abandoned  lor  the  one  shown  inFig.  :i  with- 
out Oie  drill  for  general  work.  I  wish  to  say  at 
t  that  it  will  not  do  to  make  this  tool  of  poor 
It  mast  l«'  made  of  the  l»^t  :  otherwise  tho 
own  in  Fig.  'i  would  better  bo  used. 
It  will  be  sjeii  tiial  the  tool  shewn  m  Fig.  3  has 
seven  cutting  edges,  which  number  l.;t*  bee  n  found 
to  work  well  in  practice,  as  they  rut  freely,  but  not 
t»o  iniicli  so,  A  hoh-  waa  ma  le  thr  nigh  the  centre 
of  Fig.  :t,  to  iidinit  a  twist-dnll  of  a  proper  iliami  te.r 
to  suit  the  class  of  work  to  bo  dune.  The  twist 
drill  was  held  by  n  small  screw,  as  thuwn.  This 
tool  drills  arid  icani*  the  centre  at  one  onertition. 
T..  use  th  *  tool  the  work  ha*  to  be  h,  Id  in'a  steady 
rc*t,  or  otherwise  supported,  and  it  lauuot  lie  made 
to  answer  tho  e-uue  requirement*  as  this  style  with- 
out tho  drill,  or  even  that  shown  in  Fig.  -.' 

A  more  simple  (pruliahly  the  simplest)  fonn  of  a 
toed  to  accomplish  the  same  put]-.—,  is  shown  in 
Fig.  9.  It  consult*  simply  of  u  route!  piece  of  steel, 
either  milhsj  or  tiled  in  the  way  to  make  a  drill 
li  ning  two  d.imel-rs.  as  shown  at  A,  while  H 
show*  an  edge  view  of  the  same  ti  n!  This  tool  is 
of  more  value  upon  brass-work  tlia.-i  upon  iron  or 
steel,  biding  very  useful  in  centring  piecea  of  brass 
work  held  ut  n  chuck.  There  w  difficulty  in  using 
this  upon  wrought  iron  and  steel,  fur  the  reason 
that  the  small  dfiil  is  liable  to  clog  up  and  twist  off. 
Iron  and  *bs  I  an:  difficult  to  cut,  ncututhey  require 
a  t-inl  tn  lie  more  frequently  ground  than  brass. 
To  p;i»e  the  chip,  room  to  escape,  p,  (  dr.  the  small 
oi  <lrill  |»rt  to  be  mode  light  at  t:u  point  of  Uio 
countersink 

'like  centre nnmw  shown  in  Fig.  12  ia  an  excellent 
tool,  the  advantage*  of  which  liave  been  stated 
Isdora.  There  is  one  additional  point,  howover, 
Ui.it  may  be  mention, . I  in  favour  of  this  excellent 
tool.  H  ia  this.  Cutting  off  one  side  less  than  half 
thfl  diameter  ns  shown  in  tills  illustration,  nnd 
h  iving  the  cutting  edge  at  an  angl  >  and  not 
parallel  with  the  centre  line  insure  n  smooth,  true 
oeiitro.  For  this  reason  it  may  be  used  w  ith  safety 
in  centruig  heavy  work  ;  whereas,  ti  precisely  half 
tJw>  diane-t.  r  were  cut  uway,  leaving  the  cutting 
<*lgo  on  a  line  and  |unillcl  with  the  centre,  it  would 
be  a  grunt  doal  more  liable,  to  chatter  upon  heavy 
work. 

Suoh  a  reamer  a*  the  one  last  mentioned  works 
Kvitisfactonly  upon  tight  or  special  work  .  th"  sumo 
i»  tiuo  of  Iho  standard  centre  of  00".  Tho  namer 
hew  shown  when  made  of  tlie  best  steel  will  last 
for  a  long  time,  and  when  worn  out  may  lie  thrown 
away  without  su-dainiug  any  net  1**. 
Fur  lubricating  the  centre 


„  centre*  of  all  Uthea  above 
Mat.  swing,  1  have  found  the  wrujkh-  shown  in 
Fig.  ti  ti  wcrk  well.  In  turning  off  a  pair  of 
driving  wheels  and  other  heavy  work.  I  have  been 
at  time*  very'  much  annoyed  by'the  centre  U-coming 
dry,  so  that  the  littbo  had  W  Is-  ;io.:d  and  tlie 
1  off  tor  oiling. 

may  be  succcjtfullv  met  by 
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drillir.g  tho  dead  centn1,  a*  shown,  ao  as  b>  fonn  1 
on  esi-holc  reaching  to  the  point  of  the  centre,  from  ] 
which  *il  may  Is;  freely  supplied  to  the  l**aring 
surfaces. 

In  the  old  aud  barbarous  way  of  square-centering 
a  *hnf:  in  a  lath*-,  the  butt  end  of  a  tool  shown  at 
A,  ia  f'i^.  10.  waa  placed  in  the  tool-poat  and 
pressed  against  the  shaft  U,  at  the  same  time  the 
square  centre  was  forced  in.  Tlie  pressure  of  the 
U-./1  1m  inr;  on  a  line  with  C  D.  and  at  right  angles 
to  E  F,  the  back  nf  tlie  carriage  was  lift.sl  slightly, 
as  the  rntigh.  uneven  surface  of  the  shaft  came  in 
contact  with  llv  butt  of  the  tool  A. 

Under  such  circumstances,  the  writer  has  known 
a  workman  to  waste  his  time  for  hours  in  trying  to 
get  a  lar?;e  fliait  to  run  true  without  success. 

To  n.-cimiifly  centre  a  piece  of  work  in  a  lathe, 
the  n^l  pn-*<i:itT  against  the  work  must  be  as  firm 
a?  possible,  and  the  spindle  holding  the  dead  centre 
should  project  beyond  the  tail-stock  as  little  as  can 
be  allowed,  to  insure  greater  stiffness.  Another 
and  most  essential  point  to  be  observed  is  to  apply 
the  prewuiv  to  fhe  work  at  an  angle  of  about  4o!, 
or  in  •lireetion  of  the  line  I  J,  in  Fig.  II,  O,  H 
nprea  nting  the  horizontal  line  from  which  the 
angle  is  to  lie  taken.  It  will  be  perceived  from  the 
illustration  that  the  revolving  shaft  cannot  by  any 
possible  means  lift  Uic  carriage,  but  will  rather 
press  it  tlrnily  upon  the  shears.  In  many  lathes 
built  at  the  present  time  the  front  of  tlie  cnrriaKc 
overhauls  to  such  un  extent  that,  together  with 
overhanging  of  the  weight  ujsin  tlie  apron,  their  is 
a  f uruc  suthcient  to  lift  the  back  part  of  the  carriage 
from  the  shears.  In  almost  all  lathes  a  pressure 
applied,  as  in  Fig.  10,  would  cause  the  carriage 
to  be  liibd  at  the  bark. 

In  taking  a  finishing  cut  with  water  anil  a  broad 
nose  tnnl,  ilio  writer  noticed  upon  a  certain  lathe 
that  the  tool  would  cut  very  nicely  for  a  short 
dUtanro,  t'ic'i  suddenly  dig  into  the  shaft  that  was 
being  turned.  An  examination  revealed  the  fact 
that  the  prv-Mure  upon  tlie  tool  tipped  the  carriage 
so  that  the  back  part,  instead  of  li  sting  upon  the 
shear-,  bore  iiard  upon  the  gib  on  tho  under  side  of 
the  shears.  When  tlie  tool  reached  a  soft  spot  in 
the  ii  ij,  the  Iwfc  nf  the  carriage  would  drop  and 
cause  the  tool  to  dig  in.  Upon  such  a  lathe  as  the 
one  de*-r:ii..i|,  the  tool  should  be  set  s»  that  the 
cutting  extgo  wiil  not  lie  above  the  centre. 

It  may  be  found  neevsnarv  to  pbice  additional 
weight  uperi  the  hack  part  o{  th>-  carriage  to  knqi 
it  down  tlrruly  in  eloinp  certaiu  kinds  of  work.  In 
wi  !l  n^nUited  shej-*  all  work  to  be  turned  is  made 
as  Htr.n.  ht  a-  prmiiile  by  the  eye  of  the  blacksmith, 
so  that  it  is  entirely  safe  to  <!rill  and  ream  the  cen- 
tres ;  then  what  littlo  straightening  mar  be  found 
notes  ,.y  ahould  Is:  done  before  squaring  up  the 
ends. 

Much  stress  is  put  by  some  workmen  upon  the 
impropriety  oi  drilling  and  reaming  the  centres  in 
work  u*  it  comes  from  the  blacksmith'*  simp ;  but 
I  am  p:rsuadinl  that  such  apprehensions  have  no 
spoeial  t elation  U>  the  true  cause  of  the  difficulties 
Mrjstrieand.  'l"bo  material  sliould  lie  maile  ns 
ttiaiglit  as  jx.yssihle  Is-fore  it  i.«  placed  in  the  lathe  : 
then  there  will  be  no  trouble  ;  but  if  material  is 
taken  pnmiise  ueusly  from  the  blackjinith'a  shop, 
billed  and  centre  d,"  I  can  then  readily  understand 
why  trouble  could  occur. 

All  shops  should  leave  a  rentriii<;  machine,  which 
thev  -  an  either  buy  or  make  at  a  nominal  cost,  but 
one  should  be  obtained  somohow.  Such  u  machine 
can  be  purchased  having  a  centring  chuck  and  a 
drilling  device,  which  would  very  soon  pay  for 
iW-lf  and  a  profit  beside. 

Centring  rough  work  in  a  lathe  should  never  be 
don*-  when  it  can  possibly  lie  avoided.  All  material 
should  lie  annealed  and  made  tit  for  working :  other- 
wise tho  cutting  tools  will  be  destroyed  by  the  hard 
iles  upon  the  surface.  Vuless  these  scale.*  an- 
removed,  standard  gauges  and  tool,  ate  of  littlo 


experience  and   partly  due  b> 
wo  KM  able    to  fix  all  the 
tlie  kind  I  haro  been 


HYDRAULIC  MACHINERY.— VII.* 

By  Prof.  Peiuit. 

((V'i;,B«cnf/nwi  paye  100.) 

FT  is  ua aal  to  a.wurae  that  the  radial  velocity  of 
J.  the  wat«r  through  tlie  wheel  is  one -eighth  of  that 
due  to  th-  total  1;J1.  Dividing  this  into  the  Hum  1st 
of  cubic  feet  ol  water  flowing,  you  know  the  total 
taucential  arc.i  of  tho  space  Wtween  tlie  vanes 
everywhere  in  the  wheel,  assuming  that  it  is  the 
*ii;ue  everywhere,  whidi  it  usually  is.  It  is 
usual  to  take  the  inner  radius  of  wheel  equal  to  the 
depth  oi  these  jiasag™  in  tlie  wheel,  so  that  both 
these  dimensions  i-.re  now  fixed.  The  outer  radius  is 
generally  twice  the  inner  one,  and  we  have  aln-ady 
c.k'.llit  il  the  t.HKO  ntial  vol  ;.,  .ty  <':'tl"  oi.'-Me. 
so  the  number  of  revolutions  |*r  minute  may  be 
calculated.  Tlie;  horse-pnwer  given  out  U  usuallv 
taken  tn  be  less  than  tlin^- fourths  of  the  true 
Ik  is-i.  wer  1 1 1  ;     was  r     Tfias,  b;   rules,  pUlij 

rsindcnscd  free:  s  series  ol  (UnUir  ImIom  delivered 
the  Sockty  oi  Art*. 


due   tn  practical 
int|»erfect  tlwory,  wo 
dimensions  of  a  turbine 
describing. 

I  think  that  by  entering  thus  fully  into  the  theory 
and  construction  of  tho  turbine,  with  which  I  am. 
mvself,  practically  acquainted,  I  can  dispense  with 
with  giiuig  a  catalogue  of  the  constructions  of  tur- 
bines generally.  This  turbine  is  said  to  be  o:i"  of 
•■  inward  radutl  flow."  You  see  that,  for  a  given 
quantity  of  water  flowing,  it  ran  be  made  hydatilic- 
allv  p«  rfe-rt,  that  is,  by  proper  construction  of  these 
guide-blades  there  is  no  necessary  loss  of  energy, 
any  more  than  in  the  whirlp<K>l-chauiter  oi  Thom- 
son'* centrifugal  pump.  Water  need  not  flow 
from  any  one  place  here  to  any  e>thor  where  there: 
is  norcsmrily,  from  the  shape  of  tho  stream  lines, 
a  •liflerence  in  the  amount  of  total  energy  per 
pouud  of  water. 

You  see  that  in  tlio  same  manner  wo  could  dis- 
cuss the  action  of  water  in  tho  unsteady  '•  outward 
mdaal  flow  turbines,"  and.  again,  in  the  axial-flow 
turbine-*  of  Fourneyron  and  others.  The  principle 
of  your  stream  of  acTobat*  jumping  on  and  off  a 
rai-rry-go-round,  will  in  every  case  tell  you  how 
much  energy  the  water  gives  to  the  wheel  of  a 
turbine,  whatever  may  be  the  nature  of  the  flow. 
In  the  same  way,  also"  wo  consider  the  construction 
oi  the  floats  of  undershot  water-  wheels,  and  all 
other  wheel*  on  which  tlie  water  act*  impulsively  ; 
that  is,  the  water  possessing  only  a  portion  of  it* 
store  in  the  shape  of  prosstin>  or  potential  energy ; 
much  of  it*  energy  being  kinetic  when  it  is  entering 
the  vanes. 

When  the  available  fall  is  very  great,  it  i*  not 
advisable  to  use  a  turbine  water-wheel.  In  tho 
t  urbuie.  as  you  «n w,  there  is  at  least  i  nn  part  of 
the  arrangement  in  which  about  half  She  toSal  store 
of  energy  is  in  tho  shape  of  kinetic  energy ;  and 
when  the  energy  is  in  the  shape  of  kinetic  energy  , 
there  is  a  great  waste  by  friction.  Tlie  waste  i* 
pro|»rtjnual  to  the  kinetic  energy— that  is,  to  the 
total  energy,  and  hence  turbines  an'  at  hast  not 
more  economical  on  high  falls  than  on  low  ones. 

Now,  a  water  prcssun'  engine  may  lie  regarded 
as  the  inverse  of  a  recij  roeatiiig  pump.  If  we 
neglect  the  shocks  which  are  always  due  to  imper- 
fe;ct  construction,  wheu  a  water  pressure  engine 
works  at  a  certain  speed,  the  loss  e>f  energy  by 
friction  in  tho  engine  is  the  same  en  high  anil  low- 
falls,  and  heme  there  is  a  very  much  greater 
efficiency  on  high  falls.  We  employ  water  pressure 
engines," therefore,  on  high  falls  instead  of  turbines. 

You  must  remember,  however,  that  in  water 
pressure  engines,  as  in  pumps,  kinetic  energy 
produced  anywhe  re  isulmoet  immediately  altogether 
wasted.  Twcddeirspuncleuig-nuichinesure  aLuiost 
the  only  examples  in  which  even  a  small  jkirt  of  the 
kinetic  energy  is  converted  again  into  pressure 
cnercy. 

1  shuweel  vou  in  my  first  lei-ture.  tlmt  water- 
pressure  engine*,  moving  slowly,  can  Is'  made  very 
economical ;  luid  1  mi-ari  pri'Sently  to  show  you 
how  easily  we  can  work  pressure-engines  fnan  a 
ste  am-engine  at  n  considerable  ilistance.  But  there 
would  Is-  great  difficulty  introduced  if.  every  lime 
I  stopped  my  water-engine,  whether  it  was  part  of 
a  crime  or  a  capstan,  or  a  riveting-machine,  or  a 
puncluiig-machnie,  or  a  boict,  my  pumps  were 
compelled  to  stop,  and  therefore  my  steam-engine. 
I  want  rny  steam-engine  to  work  continuously, 
storing  energy  in  tho  shape  of  pre  ssure  or  poteutial 
energy  in  water,  so  that  I  may  draw  ou  this  store 
intermittently.  It  is  »eldom  that  the  energy  is 
•  I  ;.  ,]..  tV  )»■*•  -ui.il  ei  i  rgy  of  «  .*•  r  I  ..-  d  to  a 
tank.  The  usual  arrangement  for  storage  is  ralh'd 
an  accumulator,  in  which  there  is  a  ram  i  arryuig  a 
heavy  weight :  even,-  pound  of  water  taken  from 
this  press  ik)«i»m4  u  store  of  pressure  energy, 
which  you  know  how  to  calculate,  'llic  pressure 
here  is  the  total  weight  ofthe-  ram  and  accumulator, 
divided  by  the  cross-section  of  the  ram  in  aquaru 
inches,  arid  every  pound  of  water  leaving  the 
accumulator  possesses  a  »tore  of  pressure  enerio"- 
It  may  also  possess  poteutial  energy,  due  to  the 
accumulator  being  above  the  mouth  of  the  dis- 
ch;irge-pi|M'  eif  the  water-pressure  engine.  Fortbe 
working  of  cranes,  a  pressure  of  TtKllb.  per  square 
inch  is  usual.  This  means  that  each  pouud  of 
water  lias  7CSJ  x  2  -t,  or  l.blO.foot-poundsof  encrgv-. 
or  ns  no  -  li  fts  if  it  cintn  from  .i  ci-ti  rn  1 . 1  kr c  _ 
high.  Instead  of  coming  from  suih  a  high  cistern, 
hoivever.  it  baa  come  from  the  accumulates,  on 

w)  ich  i!  e  In   I    n  tin  ram  i.  7  •   th-  i  <  i 

having  a  ci-.-j.-sMtion  e.f  Kill  square  inches.  II  thil 
ram  can  he  lifted  L!0ft.  high,  ls  fore  the  self-acting 
me'cleaiiisni  shuts  off  supply  fnun  tlie  steam-mgine 
pumps,  it  is  cajiable  of  receiving  n  total  steifo  of 
To.txw  •  an,  or  l.tno.ooi)  foot-js.umls ;  tlie  store  of 
one  Fauif"s  FJe>ctric  Accumulator  :  enough  energy 
to  drive  n  machine  requiring  ouo-hor*c  power  for 
H  minute*. 

As  an  illustration  of  the  small  amount  of  loas 
of  energy  in  this  form  of  storage.  1  quote  freni 
Mr.  Tneddell,  wheu  using  un  ordinary  ncciimu- 
lator  with  u  Tin.  ram,  U'ft.  stroke.  \Vheu  being 
charged.  She  pressure  was  l,2.'sU  |Kiuuds|«er  square 
inch,"  an  i  when  being  dischargtsl  the  pressure  w  is 
l.JJo  iiouuds  per  square  inch.     So  that,  in  OSCa 
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case,  friction  in  overcome  with  a  pressure  of  12} 
pounds  per  square  inch,  or  one  per  cent,  of  the 
energy  is  wasted  in  friction  in  cluirging  or  dis- 
charging.     In  fact  98  per  cent,  of  the  energy 

f'ven  to  such  an  accumulator  is  given  out  again, 
am  sorry  to  state,  however,  that  other  experienced 
men  state  the  low  at  ■><)  to  30  per  cent.,  although 
I  know  of  no  recent  figures  derived  from  actual 
make  the 


so  groat 


experiment  which 
this. 

If  wo  want  our  water  to  have  a  greater  pressure, 
we  can  either  increase  our  lifted  weight  or 
diminish  the  section  of  our  ram.  There  is  a  limit, 
however,  beyond  which  it  is  unadvisable  to  lessen 
the  size  of  t}ie  ram  wlien  a  great  weight  i*  Icing 
carried,  and  this  is  speciallv  the  case  when  the 
accumulator  has  tn  be  shiftcu  in  position. 

Tho  common  construction  of  water  -  pressure- 
engines  will  be  readily  understood,  if  you  under- 
stand the  construction  of  the  steam-engine.  He- 
membrr.  however,  that  the  Velocity  of  water  ought 
never  to  be  great  in  this  engine  or  pipes.  Wire- 
drawing leads  to  serious  loo*  by  friction  in  the 
steam-engine ;  it  is  far  more  serious  in  water-pres- 
sure engines.  In  these,  the  valves  ought  to  be 
quite  open,  giving  a  very  large  passage  for  water 
to  flow  through  almost  immediately,  liemornber 
that  all  frictional  losses  are  made  tuurh  greater  by 
quick  motion,  and  by  reversals  of  motion,  and  hence 
that  it  is  very  imp*  riant  to  have  a  long  stroke  of 
piston  or  plunger.  Lastly,  remember  that,  although 
there  ought  to  l>e  no  waste  space  between  steam  - 
piston  and  cylinder,  at  the  end  of  the  stroke  (very 
little  clearance),  this  is  of  almost  no  initortance  ill 
water-pressure  engines,  because  of  the  lncompros- 
sibility  of  water. 

What,  now,  art!  the  conditions  under  which  trans- 
mission of  powder  by  hydraulic  action  is  mo«t  suit- 
able r 

1st.  Intermittent  action,  bcejinso  the  accumu- 
lator is  so  nearly  perfect,  giving  out  energy  simply 
in  proportion  to  the  quantity  of  water  used,  anil 
yet  allowing  an  engine  of  small  power  to  be  storing 
continually. 

lad.  Action  requiring  not  a  very  great  quantity 
of  power. 

3rd.  Action  of  a  comparatively  slow  kind,  the 
water  never  being  allowtsi  to  flow  so  fast,  that  its 
store  of  kinetic  energy  is  great,  since  tho  kinetic 
energy  is  nearly  all  wasted.  Slowactiou  with  con- 
siderable force. 

-»th.  Action  which  is  greatly  contra UOnl  in  one 
direction,  not  reiiuiruig  much  stoppage  or  reversal 
of  the  water  motion. 

You  will  see  from  this  that  the  conditions  re- 
quired in  pressing  machinery,  crane-,  hoists,  and 
lilts  are  better  satisfied  by  hydraulic  transmission 
of  power,  than  they  can  bo  by  any  other  method 
of  jiower  transmi-non  which  is  known  to  U".  You 
are  aware  of  the  fart  that  pressing  machinery  cm 
be  made  to  act  in  a  very  efficient"  rnauuer  by  the 
age  ncy  of  water. 

It  i»  unfortunate  that,  in  modern  hydraulic  crimes, 
there  has  not  ts-en  ranch  attempt  at  improvement 
on  the  original  forcn  of  fur.  Wm.  Arm«tmng. 
Whatever  defect  there  is,  lies  in  the  use  of  chains 
passing  over  numerous  sheaves,  giving  rise  to  a 
great  amount  of  friction.  Cranes  require  so  little 
horse-power  to  work  them,  however,  that  mere 
economy  of  coal  is  barely  worth  considering,  and 
the  risk  of  accident,  which  might  he  done  awuy 
with  very  greatly  by  direct  hydraulic  action,  is  not 
important  either. 

You  all  know  tho  conditions  required  in  an 
e/rriinary  hotel  or  ehajiils  rs  hoist;  tho-..  conditions 
are  absolutely  the  r.'tmo  for  warehouse  hoists, 
because  a  hoist  which  carri"s  (jtwhU  occationallv 
carries  men  in  charge  of  the*  goods.  Long  ago,  I 
had  some  designing  and  earn  ing  out  of  mill  hoisti, 
in  which  the  cage  was  lifted  by  a  ropes  passing  over 
nn  elevated  pulley,  driven  from  the  main  shafting 
of  Uie  mill,  and  stopped  at  any  point  of  ascent  or 
descent  by  automatic  disengaging  apparatus  which 
also  braked  the  pulley.  The  cage  was  balanced  by 
counter-weights,  as  a  window  is  babuiocd.  Our 
greatest  trouble  was  in  tho  arrangement  of  safety 
apparatus,  which  would  stop  the  mgr.  in  fulling 
should  tho  rope  break.  Now  it  is  well-known  Uiut 
such  safety  apparatus  can  never  bo  thoroughly  de- 
t»  uded  upon,  however  ingenious  its  design  may 
beeaasc  trie  ordinary  working  of  tho  hoist  does  not 
ki-<-j>  the  safety  apparatus  inaction  ;  immunity  from 
acci.icnts  causes  it  to  Ipo  neglected,  and  when  an 
accident  does  happen,  it  won  t  woik. 

There  Ls  nothing  so  safe  as  a  heist  whose 
rapid  motion  is  resisted  by  a  considerable  amount 
of  friction.  But,  unfortunately,  if  the  friction 
is  that  of  sobds  on  one  another,  there  is  as  much 
frictional  resistance  to  the  ordinary  working  of  the 
hoist,  as  there  is  when  an  accident  occurs,  and 
hence  assurance  of  safety  by  friction  means  tre- 
mendous loss  of  power  at  all  t 

Now,  you  remember  that  tin 
of  water  was  of  quite  a  different  kind.  There  i 
almost  no  resistance  Us  the  flow  of  water,  if  the 
flow  is  slow.  There  is  only  a  moelerate  loss  of 
power  in  tho  ordinary  uwof  a  hydraulic  hoist ;  but 
the  motion  cannot  become  too  rapid  for  safety,  fur 


the  frictional  resistance  is 
high  speeds.    A  hydraulic  hoist,  thon.VAn 
safe   without    the   use  of 
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great  at 
be  made 


THE  SENSES  OF  BEES. 

FAST  week  Sir  John  Lubbock  road  to  the  o'm- 
J  bers  of  the  Linucon  Society  an  account  of  his 
further  observations  on  the  habits  of  insect*  made 
during  the  post  year.  Tho  two  queen  ants  which 
have  lived  with  him  since  1N74.  and  which  are 
now,  therefore,  no  less  than  eight  years  old,  are 
still  alive  and  laid  eggs  last  summer  as  usual.  His 
oldest  workers  are  seven  years  old.  Or.  Mailer,  in 
a  recent  review,  had  courteously  critise-d  his  experi- 
ments on  the  colour-sense  of  bees,  but  Sir.lohn 
Lubbock  pointed  out  that  ho  had  anticipated  the 
objections  suggested  by  Dr.  Miller,  and  had 
guarded  against  the  supposed  source  of  error.  The 
difference  was,  moreover,  not  one  of  principle,  nor 
does  Dr.  Mull,  r  question  the  main  conclusions 
arrived  at  or  doubt  tho  preference  of  bees  for  bluo, 
which,  indeed,  is  strongly  indicab-d  by  his  own 
observations  on  flowers.  Sir  John  also  recorded 
some  further  experiments  with  reference  to  .the 
power  of  hearing.  Some  bees  were  trained  to 
come  to  honey  which  was  placed  on  a  musical 
box  on  the  lawn  close  to  a  window*.  The  musical 
box  was  kept  going  for  several  hours  a  day  for  a 
fortnight.  It  was  then  brought  into  tho  house 
and  placed  out  of  sight,  but  at  tho  open 
window,  and  only  about  seven  yard*  flora 
where  it  had  been  before.  The  l*s-s,  however, 
did  not  find  the  honey,  though  when  it  was 
once  shown  them  they  came  to  it  readily  enough. 
Other  experiments  with  a  microphone  were 
without  results.  Kvcryone  know*  that  hr<-»  when 
swarming  are  popularly,  and  have  been  ever  since 
the  time  of  Aristotle,  supposed  to  be  influenced  by 
clanging  kettles,  ir.  Experienced  apiarists  are  now 
disposed  to  doubt  whether  tho  noise  has  really  any 
effect ;  but  Sir  John  suggests  that  even  if  it  lias, 
with  reference  to  which  he  expressed  no  opinion,  it 
is  possible  that  what  tho  bees  hear  are  not  tho 
loud,  bjw  sounds,  but  the  higher  overtone*  at  the 
verge  of  or  beyond  our  range  of  hearing.  As 
regard*  the  industry  of  wasps,  he  timed  a  bee  and  a 
wasp,  for  each  of  which  he  provided  a  store  of 
honey,  and  he  fountl  that  the  wasp  began  earlier 
in  this  morning  (at  four  a.m.),  and  worked  uti  later 
in  the  day.  He  did  not.  however,  quob>  this  as 
proving  greater  industry  nn  tho  purt  of  the 
wasp,  as  it  might  lie  Unit  they  arc  leas  Stcusitivo 
to  cold.  Moreover,  though  the  bee's  pn.ls  .-u  is  is 
admirably  adopted  to  extract  honey  from  tubular 
flowers,  when  the  honey  is  exposed,  as  in  this,  case, 
tho  wo-sp  appears  ablo  to  swallow  it  mnr"  rapidly. 
This  iKiiticular  wasp  began  work  at  Imt  in  tile 
morning,  anil  went  on  without  any  r  it  or  mtcrrois- 
.-ion  till  a  quarter  to  eight  in  the  evening,  during 
wliich  time  she  paid  Sir  John  1 16  vUit*. 


THE  STRUCTURE  OF  BIRDS. 

IN  ojK-uing  his  winter  course  of  hvturea,  Professor 
Ewart  last  week  gave  tho  students  of  tho 
naturul  hi-.tory  class  an  account  of  tho  structure  of 
birds.  Alter  cxpUining  tho  main  features  of  dif- 
ference between  the  flying  and  the  running  birds  at 
present  existing,  he  went  on  to«ay  that  the  running 
birds  of  Use  tertiary  period  had  a  much  wider  dis- 
tribution than  the  same  class  had  now.  Among  the 
flying  forum  there  were  a  number  which  could  not 
fly  ;  and  tho  nightlessnew  was  alwuys  accom-sinicd 
with  modifications  of  the  limbs  and  Lho  .-U  rtum,  and 
those  modifications  so  mimicked  the  form  of  those 
structures  in  the  running  bird*  that  some  geologist* 
believed  that  all  the  running  bird*  were  only  modi- 
fied flying  birds.  In  tho  Eocene  bed-,  w  is  found  tho 
remarkable  odontopteryx,  which  bad  peculiar  Isoriy 
projections,  not  true  teeth,  along  both  jaws.  The 
chalk  beds  showed  a  great  abundance  of  flying 
reptiles,  anil  while  those  beds  were  being  deposited 
there  were  a  large  numlwr  of  aquatic  birds,  some  of 
which  were  highly  specialwed,  uleamly  resembling 
our  flying  hiids,  while  others  more  rc-se rubied  our 
running  birds.  'The  ichthyornis  of  the  chalk  period 
had  true  teeth,  and  the  vertebra!  were  like  those  of 
fish.  The  he-.perorr.i9.  a  running  bird,  had  merely 
rudimentary  wings,  while  the  posterior  limbs  were 
enormously  developed.  It  had  well  developed  tooth, 
which,  however,  instead  of  growing  from  socket*, 
were  set  in  a  narrow  oontiunous  groove,  a*  ui*ome  of 
tho  extinct  saurians.  The  brain  was  Uk.  tiiat  of  a 
lizard,  and  the  vertebra-  like  those  of  ordinary  l«ird*. 
Tlie  radtf  of  the  Jurassic  period  presented  enor- 
mous flying  reptiles,  along  with  remains  of  birds 
allied  Us  ostriches,  but  which  had  teeth  and  fish-like 
vertebra?.  The  arehicoptorvx  seemed  to  havo  had  a 
more  or  loss  complete  covering  of  feathers,  and  it 
had  true  teeth  and  flsh-like  vertebra*.  It  was  an 
exceedingly  generahsod  form,  closely  resembling 
some  of  the  American  iarassic  dinosaurs.  Appa 
of  the 


in  habit,  and  probably  differed  from  arehrcoptcryx 
in  that  they  had  no  feathers.  It  might  bo  inferred 
that  archiroptoryx  was  descended  from  a  still  mom 
primitive  creature,  which,  besites  being  the  ancestor 
of  arclupopteryx  and  the  tarda,  waa  a  bo  the  ancestor 
of  tho  dinoaausian  reptiles. 


SCIENTIFIC  NEWS. 


THE  gre.it  comet,  which  can  only  bo  dofinit.lv 
distinguished,  far  tho  present  at  leant,  as.*, 
1882,  continues  to  create  much  interest  in  astro- 
nomical cin  ks.  Added  to  the  difference  in  tie 
orbiU  ascribed  to  it  by  rival  calculators,  wo  huvu 
now  some  doubt  a*  to  who  first  saw  it,  though  it 
appears  certain  that  M.  Cruls  vow  tho  first  to 
announce  it.  Dr.  Baring  (lould,  of  Cordoba, 
says  It  was  discovered  there  five,  days  previous  to 
the  date  given  by  51.  Cruls  (Sept.  II),  and  Mr. 
Ellery,  of  the  Melbourne  Observatory,  says  it* 
was  found  then-  on  the  7th  of  September,  a  day 
before  Mr.  EinJay  noticed  it  at  the  CVipe. 
Dr.  Schmidt's  observation*  of  a  comctary  body  it 
short  distance  from  tho  gTcat  comet,  suggest  a 
previous  connection  of  the  two  bo.tios  by  the 
similarity  in  the  arrangement  of  the-  elements. 
Our  correspondent  "  II.  O'B."  informs  us  that 
:i  letter  lias  been  received  from  a  friend  at  Port 
Elizabeth,  S.  Africa,  who  writes  on  Oct  6 
"  Comet  magnificent;  heiad  double;  may  divide." 
It  was  Oct.  <J.  wo  believe,  (hat  Dr.  Schmidt  dis- 
covered the  comctary  body,  which,  it  has  been 
8uggcat<  d,  formed  a  portion  of  the  gnat  comet. 

We  have  received  several  sketches,  of  which  we 
are  unable  to  make  use,  mainly  tsecausc  thoy 
arrived  too  lute,  but  also  because  it  is  very  dijh- 
eult  to  impart  a  correct  idea  cf  the  appmrance  of 
tho  comet  by  means  of  a  woodblock  printed  at  it 
rapid  rate.  Mr.  B.  J.  Hopkins  observed  the. 
comet  on  tho  Tii  irurt.  at  5  a.m.,  tho  tail  being 
then  distinctly  divided  by  a  dark  rift  for  two- 
thirds  of  its  length  frum  the  nucleus.  later  on 
the  same  morning,  the  nucleus  was  olwrvod  in  a 
5in.  refractor  to  be  of  yidJowish-whito  colour, 
oval  in  shape,  with  tho  major  axis  in  the  direc- 
tion of  the  tail.  Mr.  Bottone  also  sends  us  a 
sketch,  showing  the  S  I;  portion  of  the  sky  a*  it 
appeared  at  4  a.m.  on  the  Oth  inst.,  viewed  from 
Girshulton,  tie'  waning  moon  being  about  duo 
east,  and  the  comet  about  '21 '  above  the  horizon, 
with  a  tail  extending  to -to".  Eur  some  weeks  past 
tho  comet  has  been  well  seen  by  curly-risers  on 
clear  morninu's.  though  lately  the  moonlight  ha* 
obscures!  its  brilliance,  It  should  bo  looked  for 
now  in  thcS.S.K.,  the  complete  absence,  of  moon- 
light at  th<  •  ■  I  "i  tho  week  rendering  it  a  con- 
spicuous objee  t  where  a  clmr  view  of  the  horizon 
can  be  obtained. 

Tho  mnpt  important  nstrnnnmii-il  event  in  I  US  '! 
is  tho  tol-i!  eclipse  of  the  Hun  on  May  6,  which 
at  some  points  on  the  central  line  will  last  for 
nearly  six  minut.-s.  Unfortunately  this  lino  runs 
entirely  over  the  South  Pacific,  and  touehiw  l<ml 
only  in  a  small  coral  island  in  ISO '  L>'  W.  long. 
9'67'H.  lat. 

The  death  is  innoimotsl  of  Profcswr  Palmirri, 
th«  distinguished  physicist  and  student  of 
ic-ismology,  whose  obssrviitory  e 


nou.  :!';.  ..  1.      the  . 


With  refer,  iko  to  Count  Du  Monoel's  opinion 
as  to  the  inve.v.ion  of  the  microphone  (see  p. 
133),  wc  have  a  note  fnsm  Sir.  Berliner  in  which 
ho  points  out  tint  the  microphone  is  nothing  but 
a  contact  transmitter,  and  ono  of  the  worst  kind. 
Mr.  Berliner  sends  us  sxmio  extracts  from  articles 
written  in  19-80,  and  an  official  note  from  th<: 
records  of  the  Potent  Office  of  the  Unites!  States. 
Kn.rn  that  it  appears  his  caveat  was  fried  April 
14th,  1877.  u:id  the  office  has  allowed  him  to 
insert  a  elms.;,  defining  his  right  as  the  inventor 
of  the  conte' '.  telephone,  which  principle  forms 
the  basis  of  many  devices  now  rsillist  microphones. 
We  Eavo  not  space  to  publish  the  extracts  s<  nt 
us  by  Mr.  Berliner  :  but  the  .lUe  of  his  eavoit 
npfsirentlv  f.vcs  him  the  priority,  which  lias 
been  rocognis.-d  in  an  oflicid  manner  by  the 
rnitesl  States  Patent  Offii*. 

A  pamphlet  describing  tho  formation  and  use 
of  M.  do  Kaba'.h's  elcsrtric  accumuUtorshas  b.-cn 
iasuod  in  Er^lish,  and  is  supplied  by  M<*'rs. 
Dawson  and  Sons.  Wo  Eivo  briefly  descrilxsl 
the  accumuUtor,  which  is  claimed  to  offer  fifteen 
time*  the  surface  for  the  sumo  weight  as  the 
Plant/-.  Xljit  is  accomplished  by  tho  use  of  thin 
plates  of  corrugated  lead. 
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lssauring  recently  at  Edinburgh,  lYofessor 
Plceming  Jciikin  said  the  |s>pular  mind  sup- 
jkwnI  that  electricity  would  supersede  steam  ,  but 
what  had  taken  place  was  that  engines  were 
(  in|Jovi-.l  tv  produce  electricity,  and  electricity 
afforded  us  the  best  means  yet  discovered  for 
distributing  power. 

'ITio  International  Electrical  Conference  ha* 
adjourned  until  the  first  Monday  in  October, 
1883,  without  nettling  anything-  Several  resold- 
tions  were  passed,  and  an  endeavour  U  to  be 
made  to  procure  a  larger  attendance  of  repre- 
sentative* next  year. 

Mo**™.  Hixll-  v  have  promised  to  send  the 
famous  locomotive  construclisl  by  William 
Hedlev,  of  the  Wylam  colliery,  to  the  Edinburgh 
Museum  of  Science  and  Art,  where  Prof.  T.  (.'. 
Archer  will  find  it  a  suitable  resting'- place  - 
This  enpne  is  believed  to  be  the  first  locomotive 
^tliat  worked  successfully. 

Some  valuable  experiment!  have  been  lately 
made  by  MM.  Dchcrain  and  Ma<;iierine  with  a 
view  to  elucidating  the  phenomenon  of  reduction 
of  nitrates  in  the  soil.  In  a  first  K  rics  they 
arrive  at  these  conclusions :—( 1 )  N Unites, in  being 
reduced  in  arable  soil,  lilsiratc,  und>  r  certain 
conditions,  protoxide  of  nitrogen.  (2)  Tho  re- 
duction of  nitrates  occurs  only  in  arable  soils 
containing  largo  proportions  of  organic  matters. 
(Ill  We  have  not  observed  this  reduction  except 
when  the  atmosphere  of  the  soil  was  absolutely 
free  from  oxygen.  In  a  further  aerie*  the  authors 
have  proved  tint  a  soil  loses  tho  projsrty  of  re- 
ducing nitrates  when  it  has  been  heated;  also 
whi  n  it  has  been  submitted  to  vapours  of  rhloro- 
fonn  ;  and  that  soils  which  have  lost  the  reducing 
prois-rty  through  hoat  reduce  anew  when  they 
have  had  a  little  normal  forth  added  to  them. 
Th.~e  researches  have  been  duscribi-d  to  the  Paris 
Academy,  i  # 

Excellent  coal  has  been  recently  found  near 
ltou  Saada,  in  the  province  of 'Algiers.  Its 
luminous  power  and  yield  of  gas  were  found,  at 
least,  i-qual,  if  not  su'pirior,  to  those  of  the  Iwst 
l-'imch  and  English  coals.  The  yield  of  coke 
vaiiiil  between  <>.!  and  66  per  rent,  of  the  coal 
employed.  The  coal  is  found  in  conjunction 
with  extensive  lnsls  of  fine  white  sand,  which 
might  Is  utilised  for  manufacture  of  the  finest 
aUv-.  If.  as  tlo  re  is  reason  to  hope,  the  coal 
should  prove  to  lie  in  such  quantity  a»  to  l«-  ex- 
ploded economically,  Algeria  would  tie  furnished 
with  advantageous  means  of  working  her  nume- 
rous ores,  ami  of  manufacture  of  glass  and 
crystal,  &c. 

At  it  recent  meeting  of  the  Buda-Pcstli  Sisicty 
of  Natural  Science,  Prof.  Than  (a  member  of  the 
committee  appointed  to  investigate  theatre  fires) 
<|a>ke  on  the  danger  of  ordinary  gas,  and  the 
means  of  reducing  it.  Krum  experiment*,  he 
was  of  opinion  that  gas  was  not  dangerous  so 
long  as  it  ujiies  U»*  than  5  per  rent,  of  a  given 
sjue  e,  betVOn  !>  and  IS  pur  cent .  it  begins  to 
lie  ignitable,  and  at  29  per  cent,  the  danger  of 
eipbsuon  is  present  in  nigh  degree,  lie  has 
irnpioved  Anselm's  apparatus  (which,  acting  on 
the  principle  of  diffusion,  causes  an  electric  bell 
t«  ring  as  si"  m  as  a  certain  quantity  of  iris  is 
present;,  so  that  even  J  per  cent,  of  e*rai>cd  gas 
ud  ringing.  Another  ingenious  ar- 
[  ahows  tho  actual  percentage  quantity 
of  iwaped  gas,  while «  control-manometer,  which 
'rot.  Thai 


i *  ■  ■  i  win* ii 

Prof.  Than  lun  iwil  several  years  in  his  labora- 
tory, reveals  the  place  of  e*.jape  of  the  gas. 

Most  numerical  data  regarding  the  electro- 
motive force  of  ga':\.iuic  combinations  are  re- 
fer) ed  to  the  Dinicll  element  as  unit.  Hut,  on 
the  one  baud,  different  physicist*  use  different 
liquids  with  the  zinc,  and,  on  the  other,  sufficient 
account  has  not  Wen  taken  of  the  variability  of 
Mlcclromotivc  forte',  through  difference  in  con- 
.  eutrition  ;  so  that  each  research  may  be  lamed 
on  a  different  Daniell.  Heir  Kittler,  of  the 
Munich  Academy,  has  accordingly  dctineil  the 
following  normat'ettment :  (themically  purcumal- 
guuatcd  nine  in  dilute  sulphuric  acid,  of  upecitic 
gravity  107j  at  IS*  C.  ;  chemically  pure  copper 
ia  concentrated  cupric  sulphate  solution  of 
s|ieei!ic  gravity  1190  to  1200.  He  observed 
that  the  electromotive  force  of  a  Daniell  element 
in  which  the  ropisr  is  surrounded  with  con- 
centrated ropj>er  sulphate  solution  inrrmaes  with 
the  proportion  of  sulphuric  acid  hydrate,  but  only 
to  a  certain  limit.  The  maximum  value  was 
observed  with  s  concentration  of  specific  gravity 
I  187.  i.e.  (ia  parts  hv  wi  ight'<,  about  25  per 
I!,SO„    Further,'  with  strong  acids,  the 


free  tension  in  the  Daniell  ia  greater,  the  more 
dilute  the  copper-sulphate  solution  ;  whereas, 
with  weaker  acids,  the  electronmtive  force  de- 
creases with  increasing  dilution.  A  Daniell 
element,  with  earthenware  cell,  has  quite  a  dif- 
ferent eli-etromotive  force  from  the  normal  cle- 
ment. 'I"he  constancy  of  the  element  was  so 
considerable  that  in  six  hours  there  was  no  per- 
ceptible alteration,  and  only  after  20  hours  there 
appeared  a  decrease  of  0  0  percent. 

At  the  meeting  of  the  Berlin  Electrotechniial 
Bodety,  on  24th  ult.,  Dr.  Stephan  gave  an 
address  on  the  jirogrcs*  of  electricity,  stating, 
iuter  alia,  tliat  in  tiennony  alone,  from  May  to 
Octet*  r,  190  (nteiits  relating  to  that  branch  had 
been  taken  out  ;  also  that  telephone-systems  are 
now  at  work  in  IS  (Jcrman  towns,  with  3.7KH 
subscribers.  Uerr  von  Altenrsk  reported  on 
illumination  of  Koihstrassc  with  incandescent 
lamps,  ami  of  Is-iprigerstrasse  with  arc  lamps. 
The  future  of  illumination  (lie  is  of  opinion}  will 
consist  in  a  combination  of  the  two  systems. 

The  first  volume  of  a  new  work  on  electricity, 
by  Ilerr  <i.  Wiedemann,  has  appeared.  It  is 
entitled  •'  Die  Ixhre  von  der  Klectncitat." 

It  must  lie  hard  for  the  people  of  Newark  and 
Jenny  City  to  take  a  cheerful  view  of  their 
water-supply.  A  few  mouths  since,  attention 
was  called  to  the  fact  tliat  not  only  was  the 
whole  of  the  sewage  of  Paterson  and  several  other 
towns  carried  down  by  the  river  ;  but  that  much  of 
the  sewage  of  Newark  itself  was  carried  back  at 
each  flood  tide  to  the  "intake"  of  the  waterworks. 
Next,  a  l-'neflcetit  )«per-nuiker  wits  found  some- 
where up  the  stream,  who  said  he  discliargvd 
into  the  river  i»>  much  carbolic  acid  from  tho 
waste  of  his  mill  that  it  neutralised  the  sewage 
from  the  <  ities  above,  and  made  the  water  "  more 
healthful  and  phftsant  than  it  would  otherwise  1*-." 
Not  longafUT,  this  wholesome  compound received 
an  additional  flavour  by  breakage  of  a  coal-oil 
pine  line,  causing  the  river  to  bo  covered  with 
oil  to  a  considerable  depth  :  and  recently,  just 
after  the  heavy  rains  had  filled  tho  channel  to 
overflowing,  it  was  diseoverisl  that  a  ton  of 
arsenic  hail  Ison  washed  away  by  the  flood  in  a 
suburb  of  Newark,  and  carried  into  a  tributary  of 
the  Pttswic.  As  this  last  would  furnish  a  fatal 
dose  for  m.\  millions  of  people,  it  is  not  surprising 
that  drinkers  of  Passaic  water  were  alarmed  until 
it  was  ascertained  that  the  second  river  into 
which  the  poison  escaped  joined  the  Paaaaic  a 
a  little  Mow  the  Newark  Waterworks,  and  the 
current  of  the  Passaic  was  so  strong,  owing  to  the 
flissl,  that  then'  was  little  dinger  of  its  being  re- 
versed by  the  tide. 

The  project  of  a  coal  exhibition  in  Mil  in,  at 
which  various  firing  and  steam-producing  ar- 
rangements should  Is-  shown,  was  started  soon 
after  the  opening  of  the  Saint  Uothard  Kailway. 
It  is  Is  ing  taken  up  with  zeal,  and  will  probably 
be  n«lis«d  in  the  autumn  of  next  year.  It  m 
anticipated  that  all  the  coal  products  of  Knropc 
will  Is-  exhibited,  and  a  one-sided  character  of 
exhibition  will  be  guarded  against. 

Wonder  is  often  expressed  at  the  transport  of 
huge  stone  blocks  in  ancient  times,  and  it  is, 
perhaps,  forgotten  that  many  of  the  inventions 
for  aiding  and  increasing  human  power  are  verv 
old.  In  a  recent  number  of  U  .Va/wtr,  M.  de 
Uochas  sets  himself  to  show  that  in  modern  times 
enormous  m  isses  have  been  movesi  to  a  distance 
by  means  of  the  simplest  machines.  He  tali'-s  as 
an  example  the  largest  mass,  probably,  that  has 
ver  bisui  lrans|«.rtcd  -  viz.,  the  rock  from  whicdi 
was  cut  the  pedestal  of  tho  statue  of  Peter  tin 
(ireat,  in  St.  Petersburg.  It  was  a  block  of 
granite  ,  weighing  three  million  jsjunds,  or  alniiit 
I, Aon  tons,  and  was  found  isolated  on  marshy 
ground  about  four  miles  from  the  Neva.  Its  shape 
WAi  that  of  an  irregular  prism,  alsuit  21ft.  high. 

"ft.  long,  and  UOft.  broad,  in  ita  largest  dimen- 
sions.   An  Italian,  Count  Carburi,  a  lieutenant 
colonel  in  the  Hussion  service,  undertook  the 
operation.    His  method  is  fully  explainisl  in  the 
interesting  article  referred  to. 

An  ottii  ia!  rej-ort  recently  presentitl  to  the 
American  Covemment  treats  of  tornadoes,  of 
which  it  is  stated  that  since  1794,  about  6(10  have 
V«xn  obsemsl  in  the  Unites!  Stiti  s.  The  list  of 
tin*,  givi  a  i-  illrtluctUe,  as  .lahiating  tie  r, 
markabie  growth  of  population,  and  consequently, 
of  nxords  of  tJiiKsi'  stoniis.  'I"hus  in  the  first  ten 
years  of  tho  period  only  f  .>ur  tornadoes  arc  re 
cordeal ;  from  Isll  to  lMil.onlvU;  whereas  in 
1880  the  number  is  111 ;  and  in  tho  first  three 
months  of  Utl,  it  is  Co. 


LETTERS  TO  THE  EDITOR. 


[ITf  ifi»rt'Ai''/oirri'ti'>i  rc«JWS*ii.V   fnr  tk'  Of,iltu>«f  rtf 

tmr  €am»pr>*\U*u.    Tkr  EJii&r  rBfiatmKm  nfMrti  la<(  Ml 
" '  bt  «<raii-»  »y  it  Inejl/  su  pottxbi*.} 

it  adJrr—J  to  A*  Ei»lT"S  •/ 
IA'  KsiiLMll  MsCHSSii-,31,  roitlt^l-jlKfi,  Contu-fardtm, 

w.c. 

AH  '•*^7«'i  tna!  R'S-oJIce  Ortrr*  to  it  m*dt  ya/akii  l.t 
J.  l'lMMMZC  Kfttsxos. 

In  &r,Ur  'it  fafiHtttt*  rr/rmr*,  C orrrMpamdenU,  trkr* 
Jj^.tjoijr  i'l  any  irVrr  fr^vuntfig  t*Mrt*d,  vtll  •Wlff  6jr 
•m»»fm.,«j'r*«  »»w/.»r  ej  1A«  Utl«r,  <u  K*U  at  Uu  faff  os 
iMicA  il  apfrart. 

"  I  would  haw  eviryonK  write  what  he  knows,  sad  »» 
miw-h  as  he  knows,  but  no  morr  I  and  that  not  ha  litis 
only,  but  in  all  other  «bj«-U  :  Far  mcb  a  pnon  mar 
have-  some  particular  knovlulgv  and  exprnencv  of  th? 
nsturv  of  such  a  rsTsun  or  such  a  fountain,  that  a<  to 
other  liua^s.  krw«*  no  more  than  what  eiervtssly  itaes, 
ui.J  >  i  t.  to  krrp  a  clutter  with  this  little  piuann)  of  hi«. 
wilt  undrrtaxe  1 1  write  the  whole  body  of  phyoieks  ;  a  v*re 
fnim  wb^n-e  great  ipcopvenwurra  lierivc  their  origioal." 


CrETAIN  CO] 

[2n7*>2.]-  I  RtfUorK  a  table  for  purposes  of  com- 
parison, of  three  elements  of  the  comets  of  1GS3, 
lNSfl,  and  1H.S2  rvs|«s-lively,  which  approach 
tlie  sun  very  nearly. 

'Re  perihelion  distance  differs  considerably  in  all 
four,  although  always  small.  From  the  nature  of 
tlie  case  considered,  that  element  is  probably 
difficult  of  accurate  determination,  oud  the  period 
would  Is-  still  more  so. 
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I  have  written  the  nearest  degree. 

We  may  probably  read  for  the  comet  of  16S3, 
353"  as  tho  longitude  of  ascending  node.  It  doe* 
not  appoir  possible,  or,  at  all  events  probable,  that 
any  two  of  these  four  comets  are  absolutely 
identical.  It  would  appear,  fierhapa.  more  likely 
tliat  they  are  each  distinct  concentrated  portions  of 
one  common  meteor  stream,  which  have  hail  their 
elements  differently  disturlssl  by  passage  tlirough 
the  solar  iurroundings.  If  the  sun  were  en- 
compassed by  anything  like  a  regular  medium,  no 
change  of  the  plane  of  orbit  or  perihelion 
longitude  eoubl  take  place.  But  if  this 
medium  be  irregular  in  its  character,  the 
disturbance  before  and  after  pcriheliou  passage 
might  t"  iiiuirnunetiidd,  which  might  lie  further 
increased  by  "changes  in  the  shape  of  the  body 
(which  must  almost  certainly  take  pbice) ,  then  tlie 
perihelion  longitude  would  change.  The  medium 
might  even  be  so  irregular  in  eonuoetion  with  the 
shape  of  nucleus,  that  an  impulse  might  be  given 
out  of  the  plane  of  the  orbit. 

In  any  case,  us  we  sup|sjfle  the  period  to  be  much 
diminished  during  the  passage  through  perihelion . 
this  circumstance,  combined  with  a  pomible 
symmetry  of  changes  before  and  after  perihelion, 
would  really  give  rise  to  different  orlrits.  and  if  in 
deU-nniniug  the  orbit,  oljservatious  were  combined 
taken  before  ami  after  perihelion,  a  true  orbit  could 
not  Is?  ex|iecU-d.  It  ia  the  orbit  after  perihelion  of 
comet  of  I SSO  which  would  have  to  bo  compared 
with  the  orbit  of  the  1N.S2  comet,  as  it  was  before 
perihelion,  or,  indeed,  any  close  approach  to  the 
denser  portions  of  the  solar  atmosphere. 

fso  tluit  discre|smcies  must  be  expected  in  the  case 
of  comet  orbits  which  approach  the  sun  to  nearly. 
1  should  not  !»•  surprised  if  many  comets'  orbits  were- 
fouud  to  have  nioi-  than  one  meteor  aggregation, 
whose  number  might  not  1»  the  same  at  different 
times.  If  all  bad  gone  well  with  Biela  we  should 
:iave  had  at  least  three  aggregations  moving  in  that 
orlrit  namely,  tho  two  portions  into  which  tlie 
gest  aggregation  divided,  and  the  portion  socu 
by  Mr.  Pocson  at  the  timo  of  the  earth's  |usaage 
thnuigh  Blela's  nude. 

With  regard  to  the  comet  of  the  present  year,  1 
am  afraid  wo  must  give  up  all  hop**  of  tliat  comet 
having  the  honour  to  be  the  humble  means  of 
lestroying  our  tight  little  world  at  least  this  year, 
and  if  not  this  year,  never ;  because  I  beheve*. 
according  to  the  Great  Pyramid,  after  the  present 
year  them  will  be  an  i  ud  of  everything. 

w.  C.  £. 


SATURN'S  SATELLITES. 

20703.]- WITH  reference  to  "  W.  L.'s"  letter 
,  p.  182!.  1  would  remark  that  Mr.  Marth 
published  his  ephemerides  of  Saturn's  satellites  up 
to  NovemlsT  30th  in  the  Juno  number  of  the 
Manlhly  .Xnticn  of  the  H.A.S.  ;  the  continuation 
will  be  published  in  the  Supplementary  Number, 
which  is  now  just  ready.  In  tlie  Amirtran  }yhr. 
mrrin  m\il  Sautxntl  Almanar  lor  1RS2  and  Itvt-'t  will 
be  found  ephemeri-les  of  the  satellites  of 
Jiipit"r.  Saturn,  t  raa-.i*,  aud  Neptune. 
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DIURNAL  INEQUALITY  OF  THE 


[20704.]—  TllK  alternate  advance  and  r^trfnt  nf 
Uw  sea  as  it  washes  our  shores  or  tills  our  harbours 
present*  a  phcnom',non  which  never  fail*  to  excite 
admiration,  and  almost  force*  into  exercise  a  cer- 
tuin  amount  of  scientific  curiosity.  Few,  however, 
care  to  give  to  the  subject  the  attention  it  deserve*. 
The  general  explanation  which  ascribes  these 
cliange*  of  sea-level  to  the  combined  action  of  the 
tuoon  and  sun  is  sufficient  to  satiety  the  cursory 
otuHTvrr.  An  exaggerated  idea  prevail*  of  the  dif- 
ficulty of  calculation  involved  in  the  problem,  aud 
so  a  closer  examination  is  put  oxide  u«  out  of  ordi- 
nary people's  reach.  Like  a  huge  pendulum,  the 
waters  flow  and  ebb ;  and  the  latent  power  of  the 
main-spring  is  not  more  clearly  seen  in  the  motion 
of  the  seconds-hand  of  a  watch*,  than  is  the  mighty 
force  of  gravitation  in  the  vibratory  upheaval  of  the 
tides.  In  their  rise  and  fall  wc  have  gravitation  made 
visible.  The  attractive  influence  by  which  the  great 
globe,  is  retained  in  its  course  round  the  sun,  and  by 
whieh,  in  fact,  all  matter  is  kept  in  a  state  of  co- 
hesion, cannot  be  wen  by  the  eye ;  yet  here  we 
have  a  palpable  demonstration  that  it  is  continually 
working. 

The  matters  of  commonest  observation  with  re- 
gard to  the  tide*  are  principally  three— ra,,  (1)  tliat 
thry  approach  and  withdraw  twice  a  day  ;  (2)  that 
they  have  extremes  of  spring  and  neap  tides  twice  a 
month  :  and  (3)  tliat  they  rue  to  unwonted  heights, 
and  recede  with  a  more  than  ordinary  ebb,  twice  a 
year.  Sturm*  and  tempests  may  excite  the  splash- 
ing billows  into  tierce  activity,  and  the  general 
sea-level  may  lie  raised  or  depressed  accordingly  ; 
but  above  and  beyond  the  action  of  these,  more 
ixiwerful  agmieic*  still  demand  obodieuee,  and  their 
Lchcst  is,  '•  Thus  far  slialt  thou  go,  but  no  farthiT, 
:md  hero  shall  thy  proud  waves  be  stayed." 

There  are,  however,  certain  minute  irregularities 
in  the  flux  and  reflux  of  the  ocean,  which  escajxi 
until*-,  but  which  soon  begin  to  be  dis- 
hy any  one  who  main*  hunsclf  familiar 
hat  nature  exhibits  in  this  sitcuil  sphere  of 
her  operations.  The  rambler  by  the  shore  truces 
the  limits  of  the  lost  tide  by  the  line  of  sea- weed 
and  debris  left  high  and  drv  ;  urid  he  finds  that 
when  the  tides  are  springing,  as  it  is  called,  it  is 
not  tliat  each  succeed*  the  other  with  a  uniform  in- 
crease of  height,  but  that,  on  the  contrary,  the 
stc|«i  by  which  they  surpass  each  other  successively 
are  moot  unequal.  For  example,  at  certain  times 
t  tide  of  20ft.  elevation  above  the  standard  level, 
may  I*'  followed  by  another  Jft.  higher;  and  then 
a  thud  inav  succeed  a  foot  Inner  instead  of  being 
fiH/ttrr.  ami  so  on  for  several  days.  After  that,  the 
order  may  be  varied,  and  the  ste|»  by  whieh  they 
follow  each  other,  increasing  or  deeivasiug,  may  be 
almost  uniform  m  magnitude.  It  is  needless  to  suy 
that  illiterate  observers  were  much  piu/li-cl  by 
this  curious  anomaly  ;  uud  tinding  no  explanation 
of  it.  supiiom-d  k  to  coincide  in  ticnodicity  with  that 
of  -  the  dews."  though  nothing  could  possibly  be 
more  foolish  than  such  a  uotion. 

What,  then,  is  the  explanation  of  this  remarkable 
j»-eulinrity  onil  this  "diurnal  inequality  of  the 
tides  "  r  To  make  it  intelligible  may  he  a  task  of 
WOam  difficulty,  but  wo  arc  encouraged  to  make  the 
attenqit.  Let  as  suppose  the  glols:  of  the  earth  to 
be  covered  with  an  vtivelope  of  Water  to  a  uniform 
depth.  Tlie  attraction  which  the  moon  exerts  upon 
the  shell  of  water  whieh  is  immediately  uuder  it  is 
greater  than  that  which  it  exercises  ujiou  the  solid 
mas*  of  the  earth,  mid  greutcr  still  than  that  which 
it  exert*  on  the  waters  on  the  obverse  side  of  the 
earth.  The  waters,  then,  bring  free  to  obey  these 
excwsBi  of  attraction,  will  necessarily  be  heaped  up 
iu  two  convex  protuberances,  or  tide- waves,  on 
opposite  siilc*  ot  the  globe,  and  these  two  will 
circulate  round  it  in  consequence  of  the  earth's 
rotation,  bringing  high  water  twice  a  day. 

But  these  effects  of  rotation  require  to  be  more 
closely  examined.  If  tho  moou  aud  sun  wen; 
always  iu  the  plane  of  the  earth's  equator,  and 
al  ways  at  tlie  same  distance,  these  two  tides  w  ould 
in:  ot  invariable  magnitude.  Now  this  is  not  the 
ease.  Tin-  moon,  lor  instance,  sometimes  is  seen 
high  in  tlie  skv,  and  at  others  has  a  very  limited 
.in  a)»  H  e  the  "horizon.  Ni  with  the  Sun  in  summer 
and  winter.  Tlie  effect  of  tliis,  if  the  earth  were 
uniformly  covered  with  water,  would  bo  tliat  one 
of  those  tidal -waves  vi*.,  that  which  is  under  the 
moon's  eye,  whero  she  soars  the  highest,  would 
bring  more  water  than  that  tidal- wave  whosesummit 
is  at  the  other  end  of  tlie  line  joining  the  moon  ami 
the  earth,  because  its  crest  is  tar  down  iu  the  south. 
This  then  constitute*  the  "  diurnal  inequality,"  aud 
explains  what  would  happen,  as  far  as  the  moou  is 
concerned,  if  tho  sphere  were  uniformly  covered 
svith  fluid.  But  this  is  not  tlie  actual  fact ,  and, 
mure  than  that,  there  are  vast  portions  of  the  sur- 
face without  any  water  lit  all.  Continents  and 
i-laiid*  are  situated  most  irregularly,  and  what  is 
the  consequence  ':  Tho  result  i»  that  the  configura- 
tion of  loud  aud  water  iu  the  two  hemispheres  is  so 
diverse  as  to  cause  the  tide  whose  crest  is  (or  rather 
sav  ought  to  I*-)  in  the  northern 
invariably  of  lower  magni- 


tude than  that  whose  crest  U  in  tlie  southern  hemis- 
phere, and  this,  for  the  simple  reason  that  neither 
moon  nor  sun  can  possibly  generate  a  tide  in 
regions  where  little  or  no  water  exists  for  the  pur- 
pose. Besides  this,  tho  direction  of  the  Moon's 
motion  makes  a  very  great  difference  in  the  magni- 
tude of  tlie  tide  -  wave  which  reaches  our  shores. 
For  when  tho  moou  advances  from  the  southern  to 
the  northern  hemisphere,  crossing  tho  Equator  as 
she  sometimes  does  at  an  angle  of  1  Meg. ,  and  some- 
times at  'is, leg.,  it  is  seen  that  her  line  of  motion 
approximately  coincides  with  the  general  trend  of 
the  Atlantic  Ocean  at  the  time  the  earth's  rotation 
brings  that  part  of  the  globe  directly  beneath  her, 
and  this  causes  a  further  development  of  tlie  tide- 
wave  in  the  direction  of  Europe  and  North  America, 
whereas  when  the  moon  declines  from  north  to 
south  her  course  is  diagonal  to  the  former  one, 
crossing  tho  Atlantic,  roughly  speaking,  in  the 
direction  of  its  breadth,  whilst  ui  the  other  ease  she 
crossed  in  the  direction  of  its  length.  And  in  point 
of  fact,  this  configuration  of  land  and  water  pro- 
duce* peculiarities  in  the  circumstances  of  each  part, 
wlueii  cannot  lie  ignored  when  its  special  tide-tables 
liave  to  be  calculated. 

Fleetwood  Vicarage^ 


QRINDINO    AND    POLI8HTNO  GLASS 
SPECULA. 

[2070V]-  It  will  be  observed  in  the  machine,  so 
far  as  I  have  described  it  in  my  two  last  letters, 
that  it  is  the  simplest  way  I  could  devise  to  produce 
four  motions— viz.,  the"  straight  stroke,  the  side 
motion,  the  revolution  of  the  speculum,  and  the 
revolution  of  the  tool— the  machine  being  so  mode 
as  to  allow  any  variation  or  adjustment  or  combi- 
nation of  these.  In  making  tho  machine,  I  bore 
constantly  in  mind  that  I  should  have  to  describe  it 
to  amateurs,  who,  perhaps,  were  not  so  expert  as  I 
was  in  the  use  of  so  many  tools,  and  I  hope  no 
amateur  will  think  it  too  difficult  to  moke  :  but  now 
we  are  coming  to  a  part  of  the  machino  and  subject 
that  requires  thought  and  care :  I  refer  to  tlie 
management  and  control,  and  the  understanding  of 
tlie  laws  that  govern  the  tool.  I  think  for  the  sake 
of  those  amateurs  that  have  got  as  far  as  being  able 
to  grind  and  polish,  but  who  are  not  masters  of  tlie 
figuring.  I  had  better  take  up  that  subject  at  once  ; 
it  is  not  exactly  in  tho  order  of  the  working— tho 
grinding  and  polishing  ought  to  come  next,  but 
those  things  will  take  some  time,  and  thorn  who 
have  actually  mastered  the  preliminary  steps  are 
entitled  to  a  help  at  once.  Tlie  amateur  of  the 
future,  who  in  leading  these  letters,  feels  he  would 
like  to  commence,  must  wait  in  deference  to  those 
who  certainly  havo  a  prior  claim,  as  already  having 
begun,  perhaps  even  before  these  letters  appeared. 

Now,  in  treating  of  figuring.  I  want  to  make  my 
letters  and  those  of  others  who  can  contribute  at 
this  stage,  to  contain  all  the  information  possible  to 
be  got  on  the  subject ;  and  wluit  is  more  than  all.  I 
do  hop.,  to  be  able  to  show  the  laws  that  govern  the 
whole  process,  both  ancient  and  modern.  This  will 
make  the  subject  interesting  and  doubly  instructive ; 
but  I  must  ask  all  to  help  me  who  can.  I  may  lie  a 
kind  of  leader  or  general,  but  I  must  hive  soldier* 
who  will  work  heartily  with  me,  and  who  mav  feel 
that  the  pleasure  and  honour  is  cqtuilly  theirs  it*  they 
contribute  ever  so  little  to  the  general  victory  and 
success,  if  only  it  can  be  said  of  them,  as  it  was 
said  of  the  womau  of  old  who  only  gave  two  mites 
to  the  treasury.  "  she  hath  done  what  she  could." 
We  have  seen  in  the  doubted  subject  of  the  pora- 
bolic  loual  aberration  at  tlie  centre  of  curvature, 
that  by  our  united  aid  we  have  settled  a  subject 
tliat  w'u*  in  doubt  even  among  the  learned  before ; 
all  honour  to  all— even  those  who  have  contributed 
only  a  mite  ;  and  then  the  good  temper  that  was 
displayed  I  udmired  much.  Let  us  all  remember 
that  '•"  to  err  is  human,"  and  let  us  forbear  with  one 
another  and  not  take  too  hardly  any  "  rubs  "  that 
in  our  jostling  together  to  help  to  attain  the  common 
end  we  may  unintentionally  give  to  one  another, 
Well,  with  these  as  the  general  orders,  wo 
will  advance  to  the  attack,  and  I  fancy  I 
hear  a  whole  host  of  amateurs  each  saying, 
"  What  can  I  help  in  i  I  am  ready '  and 
willing."  Well,  I  shall  have  occasion  to  call  ou 
all,  upon  several  connected  subjects,  as  we  proceed  ; 
but  my  first  call  is  to  all  who  have  it  iu  their  power 
to  tell  us  how  the  old  masters  figured.  They  have 
a  great  reputation  (another  call  will  bo  to  see  if  this 
icputation  cau  Iw  established  but  tliat  subject  not 
just  yet;  one  thing  at  a  time.)  Now  there  are 
those  of  our  readers  who  liave  access  to  old  books 
or  old  friends  who  knew  others  who  bordered  on 
tlie  time  of  those  old  roasters,  who,  by  tradition, 
may  know  bits  of  information  of  great  importance 
and  interest.  What  I  want  is  to  collect  in  our 
columns  nil  the  reliable  information  on  this  subject 
of  figuring,  and  to  bring  my  investigations  into  tlie 
laws  to  bear  on  tho  explanation  of  all  known  pro- 
cesses, and  then,  when  we  have  mastered  all  this, 
w  e  ahull  be  able  to  decide,  in  a  scientific  way,  which 
is  the  best  mode  of  figuring,  or  the  best  combina- 
tion of  modes.   All  other  ways  of  deciding  are  only 


to  know  how  tho  Rev.  Edwards,  of  the  lost  cen- 
tury, and  Short  and  MudgeandTully  and  Herschel 
and  Uissoll  and  Rosso  produced  tho  parabola,  or 
rather,  as  near  an  approach  to  it  as  they  could ; 
I  am  inclined  to  think  they  did  not  get  so  good 
figures  as  we  are  apt  to  imagine.  I  am  afraid  it  is 
distance  that  lends  enchantment  to  the  view  we 
take  of  their  figuring— at  least,  so  I  am  led  to  think 
from  one  of  Tully's  I  have  tested.  I  liave  '*  Her- 
schel on  the  Telescope,"  which  I  shall  refer  to  and 
draw  from  ;  but  there  is  an  account,  I  believe,  in 
the  J'kilempAital  Traiuwtuiiu  of  the  last  century, 
of,  I  believe,  the  way  the  Rev.  Edwards  figured, 
and  another  account  of  figuring  in  Xtmtical  At- 
manar  of  about  the  same  period ;  now,  perhaps, 
some  F.R.A.S.  has  thorn  in  his  library,  or  has  access 
to  them  in  the  library  of  the  society,  who  would 
copy  or  describe  for  us,  so  as  to  make  the  process 
intelligible.  Wo  will  then  study  these  old  proteases 
and  find  out  the  laws  that  govern  them.  I  will 
now  commence  to  describe  what  I  know  about  the 
old  processes,  and  in  doing  so  I  shall  have  to  begin 
at  the  beginning  and  take  it  up  in  a  very  elemen- 
tary way.  Let  not  those  who  ore  beyond  this  be 
impatient,  but  remember  that  we  ore  writing  for 
those  that  will  have,  to  begin  in  tho  future,  with, 

rirhaps,  what  they  only  can  get  from  our  columns, 
therefore  want  to  make  our  investigations  as 
complete  as  possible  from  tlie  beginning. 

The  old  masters  almost  universally  figured  with 
the  speculum  on  the  polisher.  Tlie  modern  almost 
as  universally  figure  T]  ,  opposite  way— at  least 
amateurs ;  the  trade  way  t  would  here  leave 
nut,  as  they  think  it  consistent  with  their 
own  iutereat  to  koep  to  themselves  their  own 
individual  modes  ;  but  I  believed 
more  afraid  of  one  another  than  of  oma 
but  we  have  one  noble  exception  in  "  Prisniatique." 
I  hope  tho  trado  will  not  think  I  am  against 
them,  but  rather  feci  for  them,  for  tbo  world 
is  very  selfish  I  know  ;  but  I  think  we  may  ask  for 
all  the  information  possible  of  the  late  Rev.  Cooper 
Key's  mode  of  figuring,  which  perhaps  is  known 
by  some  ;  and  there  is  Bar.  With'a  process,  who  I 
believe  improved  on  Mr.  Key's,  and  who  has  pro- 
duced some  specula  of  note,  who  is  not  now  in  tlie 
trade.  Would  he  tell  us  how  he  figured':  He  cannot 
now  be  tho  loser :  he  has  cast  off  figuring,  like  old 
clothes,  for  something  better ;  but  it  isasin  to  throw 
away  even  old  clothe*,  when  there  are  poor  at  our 
door*  who  would  be  glad  to  receive  them.  I  wish 
to  gather  up  tho  fragments,  that  nothing  be  lost. 
Perhaps,  therefore,  Mr.  With  will  not  object  to  tell 
us  a  little  of  tlie  principles,  at  least,  of  his  process. 
As  figuring  with  the  speculum  on  the  polisher  was 
the  first  mode  used,  we  will  study  its  mode  of  action 
first.   In  Fig.  1  we  have  this  old  i 


r  /  c  e 


represented,  with  the  speculum  at  tho  extreme  of 
its  stroke.  Now  it  will  be  cosily  perceived  that  from 
tlie  moment  the  speculum  leaves  tho  centre  of  tho 
tool  to  the  extreme  of  its  stroke,  it  must  lie  jnessing 
more  and  more  on  the  edge  of  the  pitch  polisher, 
because  of  the  weight  of  tho  overhanging  part  A 
being  added  to  the  weight  of  that  part  that  remains 
on  the  edge  of  tlie  |Hiliaher.  We  may  even  conceive 
of  the  middle  of  tho  polisher  1*  beiug  relieved  of 
[■art  of  the  weight  ot  tlie  speculum  over  it,  by  tie  ■ 
balancing  effect  of  the  overhanging  part  A, 
point  midway  1 


Uie  speculum  to  rock  on  n  i 

P  and  A.  All  this  is  of  course  also  true  of  the  oction 
of  the  speculum  at  tho  other  extreme  of  its  stroke 
to  the  left,  and  as  the  operator  walked  round  the 
jiost  on  which  the  polisher  was  fixed,  the  whole  of 
tho  odgo  of  the  polisher  would  be  pressed  below  tie) 


general  curve  of  the  speculum  ;  thus  the  speculum 
would  rock  or  tilt  ou  the  elevated  centre  of  the 
polisher.  Now  it  is  further  evident  that  the  longer 
tlie  stroke  and  the  smaller  the  polisher,  the  greater 
tho  tendency  to  lower  tho  odge,  and  leave  tho  middle 
of  the  polisher  el*  vated .  To  tho  same  effect  would  be 
more  side-stroke,  i.e. straight  strokesuotcrossiug  the 
centre  at  each  stroke,  and  the  more  circular  strokes, 
which  uf  course  keep  on  the  edge  of  the  polisher 
during  their  whole  length,  tho  more  the  edge  would 
dc|>ri!ssed  much  more  than  by  straight  strokes 


1 

thus  the  ceutr 
the  effect  woul 


of  th 


i  polisher  is  left  elevated,  an- 1 
i  polish  away  the  centre  of  the 
speculum  at  a  greater  rate  tlian  tlie  outside,  and  so 
cli-epou  tho  centre  faster  than  the  outside,  and  thus 
making  it  more  concave  in  proportion  to  the  out- 
side, would  shorten  its  focus,  and  so  make  the 
curve  of  tlie  speculum  u  (Mirabel*.  This,  then,  is 
the  old  modo  of  figuring.  Now  it  will  be  observed 
that  (1)  the  distance  the  stroke 
from  the  centre,  and  [8  J  tho 
speculum  is  kept  pressing  thus  on  the  edge 
mure  than  the  centre,  and  (3)  the  yield ingness  of 
the  pitch,  arc  tho  three  main  influencing  conditions. 
The  process  to  adjust  all  these  by  hand,  so  as  to 
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just  produce  the  parabola,  must,  of  nnwitf,  be  a 
very  difficult  one,  and  this  explains  what,  I  before, 
is  found  in  the  directions  for  this  old  process  of 
figuring — viz.,  tho  number  of  strokes,  even  to  the 
counting  of  them,  and  their  length  and  direction 
(so  many  straight  strokes  so  many  circular)  are  all 
given.  I  hope  wo  shall  have  all  this  fully  tran- 
scribed or  described  in  our  columns  (for  further 
study)  by  some  who  desire  to  help.  It  wul  bo 
easily  understood  how  difficult  a  mattur  it  was  to 
hit  upon  the  right  combinations  and  conditions,  for 
the  hardness  of  the  pitch  added  to  the*  difficulty  in 
so  complicated  a  process — hence,  its  almost  infinite 
difficulty  ;  and  those  who,  with  almost  superhuman 
labour,  learned  to  do  it  with  any  degree  of  cer- 
tainty, felt  they  were  justified  in  trying  to  turn  the 
art  into  money's  worth  us  a  kind  of  compensation 
for  all  their  trouble,  and  so  they  tried  to  keep  it  to 
themselves,  like  those  in  the  trade  now.  How 
strange  that  no  ono  hod  attempted  to  study  the 
process,  to  reduce  it  to  its  laws,  and  then  make  it 
all  known  for  the  good  of  future  workers  and 
science  generally,  How  much  labour  might  have 
been  saved,  and  the  procc-s*  put  on  a  scientific 
basis,  and  not  remain  as  it  has  until  now  n 
close  art.  I  hope  to  do  my  part  to  do  away 
with  the  present  disgraceful  state  of  things.  This 
letter  will  not  contain  one-tenth  of  the  laws  and 
conditions  1  shall  hare  to  explain.  Another  most 
treiicherous  condition  is  the  heat  of  the  back  of  the 
speculum  being  mom  than  the  face,  which  is  kept 
cool  through  being  wet.  I  have  proved  that  if  the 
luck  of  a  glass  speculum  during  figuring  be  only  a 
few  degrees  warmer  than  the  face  -only  the  differ- 
ence, in  fact,  between  the  wotted  face  and  the  dry 
back,  without  any  warming  of  the  hand,  thot  when 
the  heat  is  equally  distributed,  which  wdl  take  some 
hours,  the  alteration  of  the  figure  is  to  the  effect  of 
losing  more  than  half  of  tlie  correction  given,  and 
what  wo*  a  parabolic  surface  when  fresh  from 
figuring,  became  an  ellipse  approaching  the  sphere 
more  than  the  parabola  after  some  hours ;  but  this 
more  fully  when  1  come  to  the  actual  working  and 
the  necessity  of  having  the  back  of  the  speculum 
wet  to  counteract  tho  contracting  influence  of  the 
wet  face.  I  merely  itfer  to  tins  here  to  show  the 
uncertainty  of  tho  old  mode.  Happily  for  the 
amateur,  I  have  almost  absolute  certainty  to  assure 
him  of,  if  he  will  only  roaster  the  laws'  of  all  the 
conditions,  which  Jaws  I  hope  to  explain  and  settle 
once  for  all.  There  in  yet  another  influencing  con- 
dition to  be  studied  in  the  old  mode  of  figuring:  it  is 
tho  size  of  the  polisher.  Hitherto  I  have  supposed 
the  polisher  to  tie  the  same  size  as  the  speculum  ; 
but.  of  ooursc,  it  may  be  made  any  size.  Let  us 
study  this  condition.  In  Fig.  2  "it  will  Is?  seen 
that  the  polisher  1*  is  larger  than  the  s'sxuluni  S, 
and  if  we  suppose  the  speculum  to  only  bo  brought 
to  the  edge  of  the  polisher  at  the  extreme  of  each 
stroke,  whether  straight  or  circul.tr,  it  is  evident 
Out  tliu  outside  of  the  polisher  will  lie  only  pressed 
down  very  little,  and  then  tint  by  any  pressure 
produced  by  an  overhanging  of  the  speculum  ;  and 
so  the  centre  of  tins  polisher  will  bo  depressed  more 
in  proportion  than  the  out  Mile,  and  so  tho  curve  of 
the  face  of  the  polisher  will  not  Is.1  to  r<mvi  x  as  the 
speculum  is  concave ;  and  thus  the  outside  of  the 
speculum  will  be  polished  away  too  much  and  ton 
suddenly,  and  an  irregular  curve  will  be  the  result 
of  this  attempt  to  figure  by  lengthening  the  outside 
focus  at  a  greater  rate  than  its  centre.  Tins  way 
of  figuring  is  just  the  reverse  of  the  former.  Now, 
wo  inn  lessen  the  size  of  tho  polisher  till  we  get 
such  a  balancing  between  the  extra  wear  of  the 
outride,  on  account  of  tho  size  of  the  polisher  not 
allowing  the  outside  to  be  pressed  down  to  the 
general  level  of  tho  curve  of  the  speculum,  mid  the 
wear  on  the  centre  that  we  can  bring  the  nutsid-i 
focus  to  coincide  with  the  centre  focus  for  isuallol 
rays  ;  this  would  bo  figuring  by  le  ngthening  the 
outside.  Now,  list  focus  in  tin's  way  would,  as 
a  whole,  lengthen,  the  outside  focus  at  the  centre  of 
curvature  keeping  ahead  of  the  centre  :  in  the  furmer 
mode,  where  the  titrated  centre  of  Om  polisher  did 
the  figuring,  the  focus  us  a  whole  would  be  shorten- 
ing, the  centre  focus  keeping  uhi  Jul  of  the  outside, 
nt  the  centre  of  curvature.  Now  of  these  two 
nush  s  it  is  found  that  the  centre  shortening  figuring 
(if  I  may  »•>  call  it),  gives  the  nearer  approach  S 
tho  regular  parabola,  for  this  reason-  if  we  keep 
the  polislerconcave.is  rom  pared  with  the  speculum, 
i.e.,  not  touching  the  centre  of  the  speculum  when 
the  sjwculum  is  over  its  centre,  only  in  fact  touch- 
ing it*  edge,  then  the  edge  of  the  speculum  will 
come  in  for  wear  that  canuot  bo  extended  f.-»r 
inwards,  only  in  fact  when  the  speculum  is  off  the 
centre  of  Die  polisher ;  whereas  if  the  polisher  is 
keot  just  conrex  as  compared  with  the  sp.  culum,  it 
will  in  its  rocking  or  tilting  extend  its  influence  to 
deepen  the  centre,  finm  the  edge  to  the  centre  of 
the  speculum.  Now  it  is  found  by  actual  experi- 
ment tl.at  if  we  make  the  struight'strokc  about  ,'.th 
tie  diameter  of  the  speculum  and  combine  a  certain 
number  of  circular  strokes  with  the  straight  strokes 
and  have  the  polisher  about  ',th  larger  than  the 
sjs  c  iilum,  then  the  pressing  down  of  the  edge  of  the 
polisher,  aa  compared  with  the  centre,  will  just 
k's  pthewholc  soeonvexaseomTiaredwith tbe  specu- 
lum, that  a  parabola  is  pruaucvd  by  the  centre 


of  the  speculum  being  worn  away  a  little  faster 
than  the  outside.  If  we  have  thn  polisher 
a  little  larger  than  this,  ami  all  the  other  condi- 
tions the  tame  as  above,  then  the  outside  will  bo 
only  pressed  down  as  much  as  tho  centre,  because 
of  the  extra  support  of  the  extra  outside  of  the 
polisher,  and  a  spherical  surface  will  bp  produced. 
If  we  have  the  polisher  still  larger,  the  other  con- 
ditions remaining  the  tame,  then  tho  edge  of  the 
polisher  will  not  be  pressed  down  so  much  as  the 
centre,  and  the  edge  of  the  speculum  will  be 
rounded  off— for  that  is  the  best  way  to  describe  it  - 
so  as  to  make  the  focus  of  the  outside  just  as  much 
longer  than  the  focus  of  the  centre  «s  i«  neco««nry 
to  make  them  meet  for  tearalled  rays  ;  but  the  inter- 
mediate zone  will  partake  of  the  nature  of  a  sphere 
with  the  centre.  Now.  before  the  Foucault  twit 
was  known,  the  lierfonnanoe  on  a  star  or  other 
object  was  all  the  old  workers  could  test  by,  so  any 
minor  irregularities  in  the  surface  could  not  lie  de- 
tected: they  had  to  judge  of  the  surface  osu  whole. 
I  mast  leave  these  minor  irrcgulorities  fur  f uture 
(^moderation.  I  would  add  that  I  have  it  among 
my  note*,  that  the  late  Andrew  Itoss  says  a  speculum 
is  best  worked  with  the  |>olishcr  1  th  larger  than  the 
speculum  j  Herschel  (p.  HI)  says  about  ,';th  larger, 
tho  difference,  being  easily  accounted  for  by  a 
little  shorter  stroke  in  the  Ross  proportion — in  fact 
much  larger  that  ,-th  may  be  used,  if 
u  longer  stroke  he  given,  or  more  circular  strokes. 
What  the  old  workers  had  to  do  w.is  to  balance 
these  opposing  elements  and  find  out  the  best  size 
to  give  as  regular  a  parabola  as  their  testings  would 
allow  them  to  judge  of,  when  the  proper  amount 
of  stroke  was  used,  with  whatever  sized  polisher 
they  thought  best  to  bring  the  ontside  rays  to  the 
same  focus  us  the  centre  for  parallel  rajs.  Now 
between  ,'  (hand  ,'.th  seems  to  tie  the  liest  proportion 
to  make  the  polisher  largrr  than  the  sjieculum, 
when  the  speculum  is  worked  on  the  K/lishcr. 

It  may  be  interesting  to  many  readers  to  know 
Madge's  process  it  is  descri!x-il  liy  Sir  John  Her- 
schel (p.  140).  I  therefore  give  it,  with  a  few 
remarks  of  my  own  to  elucidate  it,  and  these,  with 
thn  previous  explanations,  will  make  it  easily 
understood.  It  runs  as  follows  :  "  In  the  beginning 
of  the  operation,  when  fresh  from  the  emery-grind- 
ing, the  metal  is  worked  round  ami  round  upon  the 
polisher,  carrying  the  edge  hut  little  over  that  of 
the  bitter,  null  now  and  then  interrupting  the  cir- 
cular movement  with  a  cross-stroke.  Tbe  effect  of 
this  is  to  drive  the  pitch  inwards,  and  force 
it  to  accumulate  towards  the  centre  of  the 
polisher,  and,  in  consequence,  ho  found  that 
in  this  way  of  working,  the  polish  in- 
variably commenced  fn  the  centre,  and  ex- 
tended itself  gradually  to  the  cirrtuufcrttsM 
of  the  metal."  I  would  here  remark  that 
this  is  a  mistaken  explanation,  the  true  one 
lieiug,  the  circular  stroke  keeping  the  speculum 
always  over  the  edge  of  the  polisher,  would  Is? 
constantly  pressing  its  edge  down,  and  thus  leaving 
the  centre  of  the  polisher  more  elevated  than  the 
g-  neral  curve  of  the  speculum,  and  so  polish  the 
centre  first  xs  described.  I  have  proved  that  the 
piti  h  is  ull  the  while  sinking  from  rentre  to  edge, 
only  t!i"  outside  sinks  faster  with  the  rireular  strokes 
than  with  the  straight  strokes,  for  reasons  I  have 
before*  explained  ;  and  with  the  size  of  polisher 
Mudgc  used,  it  was  only  by  such  a  combination 
of  strokes  that  the  polisher  was  kept  right  in  shape* ; 
and,  further,  a  eomhuiatiou  of  the  circular  with  the 
straight  strokes  was  neee»«jiry  to  obliterate!  the 
tendency  to  form  riug>,  which  either  stroke*  had 
alone.  Sir  John  proceeds: — "Tho  form  being 
originally  perfectly  spherical,  it  is  evident  thot  the 
figure  thus  cominuii'tated  must  deviate*  from  tlmt 
form  by  a  continued  and  regular  increase  of  rurva- 
ture  towards  the  centre  :  or,  in  other  words,  iu  the 
direction  of  that  of  the  paralioloid.  This  praam 
then,  was  continued  until  the  polish  nearly  reached 
the  edge,  when  the  circular  motion  was  exchanged 
for  short,  straight  stroke?  carried  across 
the  centre,  the  operator  meanwhile  walking 
round  the  table  ou  which  tho  polisher  is 
firmly  Isdd.d."  I  would  hore  remark  that 
it  was  uceesviry  to  revert  to  the  straight  strokes 
now,  for  with  the  size  of  polisher  used,  and  the 
extent  or  width  of  tin*  cirrular  stroke  usi-el  by 
Mudgc,  the  -tarabola  would  have  been  passed,  anil 
the  hyperbola  reached.  What  lie  wanted  was  to 
keep  tin' figure  under  the  parabola  till  the  polish  was 
comple  ted,  when  tho  circular  strokes  were  reverted 
to,  to  lower  the  edge  of  the  JKilisher  and  thus  leave 
the  centre  higher,  so  as  just  at  hint  to  sink  the 
centre  of  the  speculum  enough  to  convert  it  into  the 
parabola,  us  to  its  general  surface,  for  I  believe  few 
true  parabolas  we  re  produced  by  the  old  workers. 
Sir  John  jiroeeetls,  "  The  tsdish  thus  is  extended 
ceiuidly  over  the  whole  surface,  the  figure  mean- 
wnilc  reverting  to  the  sphere.  Finally,  tho  perish, 
being  perfected,  whiifi  is  known  by  the  |ee*rfect 
smoothness  of  the  working,  recourse  is  again  had  to 
the  ctreular  motion  to  rcttore  the  |vini!silie  figure, 
which  is  accomplishes!  iu  a  lew  minutes ;  but  if  over- 
passed, can  only  bo  brought  hack  by  going  again 
orer  tlie  whole  process  of  working  out  a  spherical 
figure  by  cross  strokes,  and  finishing  by  circular 
cues  ail'  before.      It  does  not  appear  how  Short 


worked  his  admirable  specula  ;  but  Mudge, 
with  whom  ho  was  contemporary  and  in 
habits  of  communication,  considers  himself  us 
having  strong  reasons  for  believing  their  prcsxsaea 
identical." 

Another  influencing  eomlition  to  lie  cousidensl  is 
the  weight  of  tho  spec-aim.  This  will  be  easily 
understood  by  reference  to  Fig.  I.  where  it  is 
evideut  tliat  the  greater  the  weight  of  the  sis-eulura 
S.  the  greater  the  downward  pressure  of  the  over- 
hanging part  A,  and  so  the  less  tlie  stroke  must  l«* 
to  press  the  outside  into  shujx*,  » ith  the  neat!*.  Now 
the  old  workers  used  si*;culu!i  metal,  which  is  X'Veral 
times  heavier  than  glass,  and  I  do  not  remember 
having  read  that  they  hud  to  cut  away  the  outside 
facets  to  make  the  pitch  more  yielding  on  the  out- 
side. Do  any  of  our  readers  remcuibcr  .my  reference 
to  cutting  away  the  facets  on  the  ontside  in  any  of 
the  uld  masters'  mode  of  working  to  province  the* 
parabola .'  I  think  they  found  the  weight  of  thez 
metal  speculum  sufficient.  Could  any  of  our  reaiU  rw 
tell  us  where  the  idea  of  cutting  uwiiy  the  facets  is 
first  mentioned  or  used  ?  If  we  try  to  figure  a  glass 
speculum  with  the  sumo  size  jsilUher  as  Is-fore* 
mentioned  for  metal  specula ,  and  uuderthe  same  con- 
ditions, we  find  we  must  either  reduce  the  size  of  tho 
polisher,  or  lengthen  the  .studies,  or  cut  away  tho 
facets  towards  tie  edge,  to  allow  the  lighter  glass  to 
press  the  *>olisber  into  tbe  shape  of  being  a  little* 
more  convex  than  the  speculum  is  concave ;  convex, 
as  compared  with  it,  iu  fact ;  but  this  we  can 
partly  do  by  munv  more  circular  strokes,  if  we 
work  by  hand  ;'  and  I  have  thus  more  fully 
explaiued  these  laws,  so  as  to  hi  dp  those  who  are.* 
trying  to  paruholise  by  hand:  but,  alter  all,  it  is 
nothing  near  so  certain  as  by  mn.  him*.  1  hop<'  our 
readers  will  let  us  know  all  they  can  get  as  to  the 
old  workers,  now  we  are  ou  the  subject.  It  will  be 
notiend  that  from  the  varying  thickness  of  the 
specula,  according  to  diiuueicr,  the  weight  must 
consiilcrahlv  vary,  and,  then -fore,  each  hoe!  to  Is- 
treated  differently.  Thus,  with  all  these  varying 
and  influencing  conditions,  the  process  may  well  be 
confined  to  the  few  who  hail  indomitable  patience 
and  perseverance. 

I  must  leave  for  my  next  letter  the  explanations 
of  my  form  of  balancing  the  polisher,  in  which  ull 
the*?  conditions  ore!  under  control,  so  that  the 
conditions  we  work  under  for  one  size  s]*rc«dum, 
can  be  produced  in  any  other  size  in  the  same  pro- 
portion, so  tliat,  once  get  the  right  conditions,  and 
these  e-in  bo  reproduced  for  any  other  specula. 
'Flu's  reduces  the  proce?a  to  absolute  certainty,  and 
this  ls  by  having  traces!  out  and  mastered  the  laws 
under  which  we  are  working. 

All  the  above  law  s  ore  confirmed  in  the  working 
of  flats,  as  given  by  Dr.  Hastings  and  Mr.  Hrashear, 
where  it  wiU  be  observed  (Vol.  XXIV.  p.  MS,  col. 
1),  tliat  in  Dr.  Hastings'  method,  where  tho 
polisher  is  top,  the  poli-lier  has  to  be  •'  from 
j  In  |  less  in  diameter  than  tho  glasa." 
If  it  were  the  OM  aiw  :t  would  be  (OtttBO, 
concave,  and  work  the  glass  convex.  In 
Mr.  ltrasheor's  process  (Vol.  XXVI..  p.  1 .59.  col. 
1.  line  tU  the  glass  being  top,  he  says,  "  If  the  disc 
is  working  ooueave,  the  strokes  are  shortened  *«> 
that  they  go  only  to  the  edge  of  the  polisher,  and 
usually  diametrical."  Evidently  his  jxlishcr  is 
larger  than  tlie  glass,  as  it  ought  to  be,  uconliiiK 
to  what  I  have  cxplaiw*d  btfort,  Mr.  Braahear 
has  forgotten  to  give  this  imjiortaiit  |*icce  of  in- 
formation—viz., the  proi«>rtionate  tulurgcment  of 
the  polisher  over  the  glass.  I  hope  he  will  odel 
this,  and  the  average  length  of  stroke. 

H.  A.  WaaseU. 

Addeubrook  Villa,  Love-lane,  .Stourbridge. 


MEDICAL  REPLIES. 

[20,00.]  —  DMUaOXO  ASn  rxsorxn  Sikkp 
(IS'Jizl).— Tim  eomlition  from  which  "  Diduskalo*  '* 
sutlers  is  known  wedl  as  a  mental  dise  ase  of  much 
importance,  and  is  technically  termed"  insomnia.** 
No  life  con  Is' healthy  and  no  mind  be*  stable  un- 
less calm  and  regular  periods  of  sleep  are  obtained - 
••  Di.luskalos"  incidentally  says,  at  the  end  cf  hi* 
long  question,  "  I  am  iM,  cry  Merreu  *y»IVm  ha:  in 
Mr  uatl,  hrn  Itiyrtf  iuH,  &r."  Now,  in  this* 
incidental  remark'  is  the  key  to  his  condition,  and 
in  this,  as  in  gout,  one  may  premise*  by  saving  that 
the  sufferer  has  e  ither  iulicntcd  an  unsound  brain, 
or  has  mauufaetu.i-d  one.  Wc  cannot  put  n  new 
set  of  brains  into  "  Didaskalos" :  he  must  treat  liim- 
sclf upon  the  same  general  prine-i-des  ns  those  which 
underlie  the  renuirks  upon  gout  at  page  209  (No. 
91ft)— i.e.,  avoid  continuing  to  ove  *ax  his  l.rain, 
get  into  modi-1  shape  unit  bet  ph.  ii'al  health, 
relieve  urgent  symptoms  as  they  arise..  To  apply 
this  personally*  needs  the  skilled  inspection  of  a 
physician,  and  I  e  an  only  advise  "  HiiUskalos  "  to 
get  some  expcriein  eel  jdiywejun  tei  tike  stock  of  him 
,uid  talk  the  matter  ove  r.  I  may,  however,  suggest 
tliat  his  supper  would  bo  better  eif  l»-ef-tea  anil 
toast  than  milk :  that  his  diet  should  not  include* 
tm  or  coffee;  that  he  sliould  avoid  drugs,  anil 
i«fiecially  narcotics ;  that,  inst>*oil  of  reading  medical 
(Tcatises'on  the  subject,  he  should  burn  any  that  he* 
nuiy  already  have  purchased  :  that  u*»on  the  ge  neral 
discipline  oi  mind  and  body  which  he  can  carry  out 
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will  depend  tho  result.  The  quality  of  sh-cp  is 
often  improved  by  rutin  r  diimhishing  the  length  of 
time  in  bed,  mid  by  hn  -iking  up  tho  working  day 
by  a  half  huur's  Bleep  alter  n  midday  dinner,  no  as 
to  rc«t  tho  bruin.  A  hot  ?liower-buth  at  bedtime 
( 'I i'siws  the  skin,  and  often  predispiscs  to  sleep. 
£oinotitncs.  in  bud  tavfu.  1  have  pot  sleep  by  the 
"  hnt  wator  turlua  "-  i.e.,  a  largo  calico  swatho 
wrung  out  of  hot  wat.  r.  wrapped  round  tlio  head, 
and  covered  over  with  u  waterproof  nightcap.  In 
some  roses  holding  the  la-ad  under  u  small  stream 
of  cold  wattr,  and  allowing  tho  water  to  moke  its 
way  between  the  roots  of  tho  hair,  until  the  heat 
ana  ovenietion  of  the  brain  is  checked,  induces 
sloop.  Then  then-  urr  various  devices  for  fixing  tho 
mind  and  wearying  it  out  by  some  monotonous 
exercise  until  sleep  1»  induced,  "as  by  counting  the 
ticksof  aclock.or  lu-tciiiiigcsircfully  toa  somniferous 
sermon.  One  well-known  gentleman,  who  suffered 
much  from  thisdiscasc,  is  said  never  to  have  obtained 
relief  till  he  took  to  attending  the  afternoon  lectures) 
at  the  Royal  Institution ;  and  no  grateful  was  he 
for  the  comfortable  (deeps  which  he  there  obtained, 
that  in  bis  will  he  left  money  to  found  an  additional 
professorship  at  the  Royal  Institution,  in  order  that 
th.se  benefits  might  always  be  available  for  other 
sufferers  who  might  live  in  its  neighbourhood. 
Having  myself  often  attended  these  afterni>on  lec- 
tures, I  can  vouch  for  the  fact  that  there  are  several 
persons  who  appear  to  obtain  regular  sleep  there, 
and   were   "  Didaskalos "  to  make  acquaintance 


with  these  persons,  he  might  tind  that  when  not 
able  to  attend  the  lectures  there,  they  had  some 
other  resources  that  he  might  find  useful.  Possibly 
they  know  a  series  of  somniferous  preachers  of 
wnlten  sermons,  who  can  be  sat  under  at  times  when 
lectures  axe  not  going  on  at  the  Royal  Institution. 
If  casual  afternoon  sleeps  do  not  rest  his  brain  suffi- 
cient to  enable  him  to  sleep  at  night,  there  may  be 
errors  in  the  quantity  or  character  of  tho  work 
which  he  does.  Sometimes  there  is  want  of  balance 
between  the  amount  of  muscular  and  mental  work. 
»n  this  case,  the  use  of  the  tricycle,  so  as  to  work 
oS  unused  muscular  energy,  and  take  him  out  into 
the  open  air  under  conditions  which  fully  occupy 
the  attention,  will  often  restore  the  balance.  For 
myself,  I  often  tiud  vast  refreshment  in  going  into 
my  lathe-room  in  some  soft  permeable  woollen 
clothes,  and  doing  a  few  hours  mechanical  work. 
In  London,  this  u  more  often  available  than  out- 
door work,  and.  though  not  iu  tho  open  air,  still 
combines  amusement,  mental  occupation,  and  mus- 
cular effort,  in  excellent  ptoportiou  for  those  whose 
muscular  system  U  on  the  wane,  and  who  have  a 
comfortable,  well  lighted,  well-ventilated  lathe- 
mom.  Then  music  l«  of  great  value  to  some  such 
sufferers,  and  oi  all  music,  learning  tho  violin,  if 
there  be  the  necessary  ear  and  the  neoeasory  fingers. 
The  point  i>  to  get  snnie  period  of  tho  day  so  ap- 
propriated that  "mooning  "  can  he  stopped  when 
away  from  business,  Some  people  acquire  a 
morbid  habit  of  introspection,  others  devote  them- 
selves to  debating  what  might,  could,  would, 
or  should  have  been ;  and  what  might,  could, 
would  or  should  have  happened,  if  they  had  left 
undone  something  which  they  had  done,  or  had 
done  something  which  tiny  had  left  undone.  Pos- 
sibly "  Didoskiiloa "  devotes  his  leisure  to  con- 
sidering where  he  would  have  been  if  his  grand- 
mother had  married  somebody  else  ;  or  to  the 
maturing  of  some  plan  which  will  make  the  world 
go  round  more  accurately.  Now  if  such  be  tho  way 
in  which  his  leisure  Is?  employed,  he  had  better  ut 
bespeak  quarters  in  some  well-managed 
ic  asylum,  unless  he  can  stop  so  wasteful  and 
is  an  expenditure  of  nervous  energy.  Then, 
just  aa  a  gouty  man  should  take  the  measure  of  his 
working  power,  and  keep  carefully  within  that,  so 
Insomnia  must  tike  the  measure  of  his  brain 
power,  and  must  keep  carefully  within  tluit 
measure,  both  as  to  the  tension  and  tho  quantitycf 
the  brain-work  which  he  does.  If  a  pony  be  made 
to  draw  a  brewer's  druy.  tho  ponv  wdl  soon  brook 
down.  If  u  man  of  feeble  muscular  system  bo  set 
to  work  as  a  blacksmith  or  excavator,  he  will  sewn 
be  ruined  in  health.  If  a  broken-winded  horse  bo 
galloped,  lie  will  drop  down  dead.  It  is  mere 
matter  of  every-day  experience  that  there  is  a 
measure,  both  as  to  quantity  and  us  to  intensity, 
iu  the  work  which  can  'be  got  out  of  any 
particular  machine,  or  any  particular  animal,  BE 
this  measure  bo  overpassed,  the  machine  will  tie 
bnkn,  or  the  animal  will  be  killed.  If  the  full 
measure  be  continuously  exacted,  tho  integrity  of 
tho  machine  is  always  at  tlie  mercy  of  a  slight  acci- 
dent, whilu  the  wear  and  tear  nre  vastly  increased 
by  each  of  the  last  tucrvmeuta  of  duty  which  are 
exacted.  But  with  men  this  is  not  always  realised. 
One  man  has  a  brain  large  as  to  size,  and  tine  as  to 
structure.  Such  a  man  can  Uko  a  grip  of  affairs, 
And  can  hold  together  a  complicated  business,  or 
handle  a  great  delate  iu  Parliament  without  appa- 
rent effort,  and  with  no  injurious  strain.  Take  that 
wonderful  Midlothian  set  of  speeches  during  our 
List  election.  Take  a  business  man  like  the  late  A. 
T.  Stewart,  of  New  York,  of  whom  1  may  say  that 
I  never  saw  anything  so  remarkable  as  the  perfect 
und  wonderful  detail  which  he  kindly  showed  me  in 
his  business,  when  I  was  in  New  York,  with  a  per- 


sonal introduction  to  him  as  one  of  the  remarkable 
men  whom  I  wished  to  see.  Take  Napuleon— tliu 
higgeiit  thief  ami  murderer  of  modem  history. 
These  men  are  not  the  creations  of  mere  circum- 
stance ;  they  are  all  men  of  gigantic  capacity.  They 
have  large,  lughly-organiaou  brains,  pin*  those 
organs  of  animal  life  which  are  required  to  generate 
the  energy  which  such  brains  can  transmute  into 
intellectual  force.  Other  men  tltcre  are,  doubtless, 
even  greater,  but  of  whom  we  know  nothing,  because 
circumstances  have  never  developed  them.  But  this 
wo  may  soy,  that,  just  as  a  common  horse  could 
nut  run  beside  a  great  racer  like  Eclipse,  common 
men  cannot  do  the  same  work  that  greet  men 
achieve.  Now  men  too  often  fail  to  gauge  their 
own  mental  powers  accurately,  and  sometimes  they 
"overtax  "  their  power  in  point  of  quantity  of  work, 
sometimes  in  point  of  intensity.  Men  who  have 
once  strained  their  minds  until  they  break  down  are 
never  again  quite  the  same  men,  just  us  a  sprained 
joint  is  uerer  again  quite  as  strong  as  before.  Some 
men  are  "  women" — i.e.,  they  are  always  "  worry- 
ing "  about  things  which  one  must  judge  of,  and 
decide  upon,  and  hare  done  with,  and  take  the  con- 
sequences, whatever  they  may  be.  Here  on  unduly 
prolonged  deliberation  only  tire*  out  and  confuses 
the  mind — as  Shakespeare  so  beautifully  says : 

11  The  native  hue  of  resolution 
Is  sicklied  o'er  with  too  pole  cast  of  thought.1' 

Such  a  habit  unhinges  the  mind,  is  a  fertile  cause 
of  insomnia,  and  does  not  conduce  to  the  wisest  deci- 
sions. Then  there  are  greedy  men— men  who  think  to 
get  rich  by  gambling.  Such  meu  call  themselves 
™  speculators,"  and  when  they  have  gambled  away 
their  creditors'  money,  they  say  they  have  had 
"reverses."  Now  "  speculation  '  is  as  legitimate 
and  useful  a  business  as  any  other,  and  partakes  of 
none  of  the  attributes  of  gambling.  A  true  specu- 
lator hedges  so  far  that  ho  can  afford  to  lose  *<  no- 
things, and  counts  to  get  a  profit  only  on  his  general 
result.  He  hedges  more  or  less  according  to  tho 
doubtful  character  of  his  speculations :  he  never 
risks  what  ho  cannot  afford  to  lose,  and  ho  makes  it 
his  business  to  know  all  that  is  knownble  about  the 
matters  in  which  he  speculates.  Such  a  man  may 
sleep  as  well  as  a  country  rector  for  all  that  his 
business  need  trouble  him,  and  if  he  have  the 
instinct  for  sound  speculation  ho  will  assuredly  get 
rich  as  cosUy  as  in  any  other  business  for  which 
he  is  fitted.  But  the  gambler  is  a  man  who  risks 
money  that  he  cannot  afford  to  lose,  who  adven- 
tures in  matters  of  which  he  does  not  know  all  that 
is  knownblc.  He  goes  to  bed  every  night  with  his 
mind  worried  and  burdened  with  the  vague  fesj  of 
ruin  on  the  one  hand  and  greed  for  unearned  wealth 
on  the  other.  Such  men  get  im*<mkmiii  or  ks-oonw 
drunkards.  Ofher  men,  from  mere  over-conseicu- 
tiousness  and  over-nuxicty.  take  too  much  upon 
themselves.  They  try,  out  "of  a  struggling  business, 
or  professional  position,  to  keep  a  large  domestic 
establishment  going,  or  they  spend  too  much  money 
upon  the  education  of  their  children — money  which, 
if  well  spent  npou  earnest,  sensible  young  people, 
is  more  fruitful,  both  in  happiness  and  iu  wealth, 
than  any  other  outlay  :  but  if  it  merely  goes  to 
make  conceited  or  snobbish  young  men,  or  useless 
fine-lady  daughters,  is  a  source  of  untold  sorrow 
and  mental  suffering  to  the  father.  Such  a  man 
struggle*  manfully  on,  iu  hopes  that  tho  young 
people  will  do  better,  und  ultimately  finds  tluit  he 
is  th  the  position  of  cither  breaking  his  heart  with 
further  efforts,  or  of  shutting  his  doors  upon  his 
children.  Here  the  man  will  get  insomnia,  as  the 
first  symptoms  of  mental  breakdown.  Such  a  man 
will  generally  have  a  giddy  or  a  weak  wife-  a  wife 
who  gives  him  no  support  in  the  conflicts  that  grow 
up  between  him  ana  his  children — a  woman  who 


_ .  the  principlo  which  underlie*  the  paltry 
of  the  moment,  and  who  thinks  the  father 
"  very  hard."  Instead  of  promptly  compelling  the 
children  to  give  way,  and  afterwards  advising 
carefully  with  the  father,  in  order  to  second  his 
efforts,  tho  wife  criticises  him  before  his  children, 
and,  perhaps,  parades  his  own  shortcomings.  The 
trouble  between  him  and  his  children  extends  into 
a  row  all  round,  and  then  follows  a  general  break- 
up of  the  family  discipline.  The  father,  who,  of 
course,  may  not  be  perfect,  and  who  may  have 
worries  and  outside  troubles  that  are  very  im- 
perfectly appreciated  at  home,  low  his  temper 
and  becomes  disgusted  b*<*aus6  he  sees  himself 
paralysed  iu  working  for  tho  good  of  the  family. 
Meariwliilo  he  has  committed  himself  to  plans, 
which  have  to  lie  completed  or  to  be  abandoned  as 
on  entire  loss.  What  is  ho  to  do  V  Here  the  remedy 
is  to  hve  well  within  the  average  income  of  the 
business,  and  to  squeeze  no  capital  out  of  the 
business  for  higher  educational  purposes,  or  for 
useless  loafing  of  daughters  at  home,  unless  each 
instalment  of  such  exiicnditure  produce  adequate 
results,  and  be  made  good  use  of  by  tho  young 
people.  A  father  has  no  right  to  ruin  his 
business,  or  worry  himself  out  of  health,  in 
order  to  keen  young  men  and  women  in  idleness. 
It  is  better  for  both  father  and  children  that  they 
go  out  at  once  to  earn  their  bread,  and  get  that 
training  which  the  world  never  spires  to  those  who 
will  not  take  it  from  a  father.    Other  cases  which 


I  have  in  ray  mind  would  only  more  amply  illu-stnilo 
the  principle  on  which  inteswiM  is  to  lie' prevented 
and  to  bo  cured.  It  all  comes  to  taking  the  measure 
of  the  mind's  capacity,  and  kocTMUg  fairly  within 
that  limit  both  in  quantity'  and  in  intensity  of  tho 
work  that  is  done.  All  attempt*  to  blunt  or  stave 
off  these  warnings,  by  tho  use  of  drugs  such  as 
opium  or  alcohol,  merely  hasten  and  aggravate  the 
results.  The  remedy  bs  to  remove  the  cause.  Act 
firmly  and  act  promptly  in  changing  the  conditions 
out  of  which  the  insomnia  is  growing.  Sometimes 


change  of  scene 
wonders  if  tho  cause  lie  outside  the 
if  the  causa  lie  in  the  man  himself. 

James  Edmunds,  M.D.,  Sec. 
Grafton -street.  Bond-street. 

BOOT  AND  SHOEBtAXING. — V. 

[20"07.]— Is  proceeding  to  hist  your  shoe  or  boot, 
place  your  last  upon  its  sole,  place  the  back  seam 
central,  and  the  crease  down  the  vamp  straight 
down  the  front,  and  with  thumb  and  fore- 
finger of  both  hands  strain  over  tt)o  toe  and  turn 
over  and  handle  as  shown  in  Pig.  8.  Take  your 
lasting  pincers  and  seize  the  toe  of  upper,  letting 
the  bole  of  the  pincers  rest  upon  the  last,  (live  u 
prise  from  that  as  a  fulcrum,  and  snatch  forward 
to  you,  and  put  a  tack  in  at  A  ;  turn  end  for  end, 
and  tap  tho  last  in  its  place  at  the  heel,  and  in 
position,  as  shown  in  Fig.  13,  A,  in  my  second 
letter,  and  place  another  tack  on  one  side  of  tho 
seam  at  the  heel,  about  3in.  from  tho  bottom  of  tho 
last ;  then  take  tho  some  implements  aud  pull  in  in 
the  same  manner  at  D  first,  as  this  is  the  outside  of 
sketch,  and  again  at  C,  and  serve  tho  upper  at  E 
and  F  the  same,  and  the  tiling,  if  done  properly, 
will  represent  the  right-hand  figure  shown  in  Fig. 
19.  Now.  when  you  last  in  at  the  toe  at  both  sides 
A  A,  you  will  form  two  flutes,  as  shown  at  B  B, 
which  it  is  impossible  to  work  over  or  make  a  job 
of;  so  last  back  to  I  J,  and  ut  E  F.  Break  up  tho 
flute,  then  take  a  small  sewing-awl  and  a  wax-end 
and  proceed  to  bridle  it.  Make  a  knot  at  end  of 
wax-end,  and  put  your  awl  in  at  C,  ami  out  again, 
as  shown.  Pass  through  your  upper  on  a  level 
with  your  inner  sole,  just  behind  tack  at  1>.  Then 
take  split  hold  of  your  shallow  Mutes,  J,  E,  and  F, 
1,  and  pull  well  up,  damp  your  upper  with  a  wet 
sponge  .  and  pane  in  just  on  a  level  of  your  inner 
sole  with  tho  pane  of  your  hammer,  but  not  too 
hard,  and  be  sure  that  your  hammer  pine  is  nice, 
and  round  and  smooth,  or  you  will  cut  it  through. 
After  you  have  well  pulled  it  up  and  pmcd  it,  l«i*a 
through  the  upper  at  U  just  behind  the  tack,  but 
not  so  dose  that  the  tack-hole  and  awl-hole  will 
break  into  one,  but  so  as  to  make  a  good  stitch 
from  the  tack-hole,  and  using  it  as  one,  pick  upthu 
inner  sole,  and  pass  the  end  through,  and  do  tho 
same  again,  which  will  make  a  stitch,  and  make  it 
fast.  Use  the  face  of  hammer  ami  lightly  tap 
everything  in  its  place  upon  the  last.  Note,  your 
shoe  "always  last*  better  for  being  well  damped  two 
or  three  times  half  an  hour  before  lasting.  "Having 
proceeded  so  far.  you  may  commence  sewing,  tho 
heel  or  seat  first,  taking  split  hold  of  the  inner  sob) 
middling  deep,  and  through  the  upper,  handling 
the  awl  as  sliuwn  I,  at  Fig.  20.  commencing  where 
the  awl  is  shown  inserted,  with  the  heel  towards 
your  right-hand.  Fig.  19.  Sow  towards  you.  first 
make  a  hole  for  the  insertion  of  thread,  und  join 
both  ends  of  thread  to  equalise  it  for  both  hands  : 
then  insert  it  again,  and  this  seat  must  Is'  sewn 
lockstitch,  or,  as  it  is  termed  by  the 'craft,  overcast. 
To  do  this  refer  to  2,  Fig.  20,  for  the  h,*l ;  E  re- 
|»re*cuts  the  leather.  I'ass  the  right  hand  hair  B  next 
to  you,  and  the  left  hand  on  the  inside  of  that ; 
then  pick  up  loose  thread  A,  ami  pass  over 
bristle  B ;  pull  the  right  hand  that  was  with  tho 
left  hand  hard  down,  and  snap  the  left-hand  thread 
down  upon  it  sharp,  aud  the  stitches  will  by  a* 
shown  at  A,  Fig-  21,  the  style  for  a  fancy  balmoral 
without  seam  up  the  front  or  acrom  the  toes.  Tho 
dark  part  from  B,  junction  of  heel  to  too  C.  is  tho 
welt,  though  many,  when  making  this  class  of 
work  (channelled  soles),  do  not  work  welts  farther 
than  the  joint  of  tread  both  ados,  and  some  work 
a  mat  from  there,  while  others  last  over  the  waist, 
and  tack  or  peg  down  and  stitch  from  the  inside ;  so 
yon  can  please  yourselves.  When  sewing  the  welt, 
commence  with  a  firm  stitch  off  the  seat  at  junction 
M,  and  pull  in  the  awl  lmnd  well  and  not  overcast 
on  the  outside  there;  but  referring  to  Fig.  20 
again,  you  will  find  tlie  order  reversed.  E  is  sup- 
posed to  be  tho  inner  sole,  and  curved,  as  it  is 
more  especially  meant  to  represent  tho  too,  in 
which  every  siiteh  should  lie  locked  or  ovi  rra-it 
upon  the  inner  sole  ;  for  this  lock-stitch  at  tho 
commencement  of  sewing  welt  in,  it  is  necessary  to 
koep  it  from  drawing  and  tearing  a  hard  lump  that 
you  cannot  get  rid  of  unless  you  piro  it  off,  to  this 
groat  detriment  of  your  work  ;  so  at  this  junction, 
and  when  finishing  off  the  sewing  of  the  welt,  bo 
rery  particular  to  overcast  on  the  inside  or  inner 
sole.  Pass  the  right-band  hair,  D,  on  the  other 
side,  and  the  left,  O,  near  you  ;  let  the  slack  thread 
at  D  lie  under,  and  the  slack  0  left  over :  pull  iu 
the  awl  hand  very  tight,  and  snap  the  other  down 
upon   it  while  you  hold  it  with   the  other. 
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hand,  and  you  will  make  a  sound  job. 
While  you  are  sowing  the  welt  it  is  necessary  to 
pull  your  welt  tight,  and  at  every  stitch  tap  At 
welt  down  and  the  upper  in  its  place  before  the 
welt,  for  this  purpose  the  pincers  ure  ua.il,  or  it 
light  hummer  laid  alongside.  Alter  sewing  is 
tiui»he<l.  tap  with  the  hummer  in  its  place,  and  pore 
the  top  ol  seam  close,  not  into  the  stitch,  but  within 
u  full  liith  :  then  hammer  ilown  lightly  on  the  Hut 
top  uf  scum,  not  hanl,  or  you  will  break  the  work. 
Now,  for  fillings-up,  I  generally  select  the  inner 
soles  of  my  ol<T  shoes  for  the  purpose,  being  well 
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r  i  c  ;s. 


!d,  and  pans!  up,  they  will  make  a  complete 
t,"ii  >r\  -fj..i.k-piece  and  isll,  mid  the  waiid-picci  of 
outer  soles  generally  serve  me  for  other  shank- 
picies  (or  stiffening  the  wuist,  which  is  very 
rupiisite.  as  the  life  of  the  boot  or  shoo  depends  "a 
Uivat  deal  on  this  parking  or  filling -u]>.  If  tlie 
shank-piece  is  good,  you  may  fill  the  fore  parts  op 
n  ill.  some  stiff  paste  and  any  cuttings ;  but  whrn  I 
iuivc  the  outer  sole-shank  I  mnke  out  with  old 
uppers.  Wet  them  well  and  tip  them  out  uixin  the 
flat-iron.  You  cannot  have  nnytliing  better,  us 
they  are  so  well  seasoned,  and  will  not  absorb  so 
much  water  as  new  leather.  The  waist  should  )<• 
thrown  up  nice  and  round,  or  bold,  and  the  fore 
part  very  nearly  level,  or  as  near  the  shape  of  the 
last  as  you  can  get  it.  Now  we  shall  shortly  lie 
ready  for  the  sole.  All  flttings-up  should  he  put  in 
with  some  good  stiff  flour  paste,  well  Isailed ;  but 
proper  paste  can  generally  be  tmugiit  at  the  grindery 
stores. 

In  answer  to  "F.B.C.S."  on  the  question  of  boots 
and  shoes  and  price.  In  my  cx|»-nciice  I  have 
found  that,  in  some  instances,  I  could  make 
warrantable  articles  at  a  cumiMratively  low  figure 
and  fair  profit  |  while  in  other  instances  it  would 
n<  t  pay  to  make  them  nt  uuy  price  ;  and  hence,  as 
most  tradesmen  are  supposed  to  know  their  own 
business  best,  we  cannot  say  anything  about  the 
high  prices  or  the  cause  of  "such.  Hut  if ,  on  the 
other  hand,  such  prices  are  paid,  there  is  no  reason 
why  the  article  should  not  lie  of  good  serviceable 
quality.  But  there  is  a  great  quantity  of  leather 
damaged  in  its  transit  from  abroad,  in  "the  shape  ol 
green  hides,  in  the  packing  and  storing  of  which 
due  euro  is  not  taken  ;  and  in  many  instances  the 
grain  of  the  leather,  which  is  the  mainstay,  or,  I 
might  my.  the  future  life  of  the  hide,  is  destroyed. 

I  was  looking  over  a  sample  of  kips  the  other 
day.  for  which  a  good  price  was  naked  no  credit  to 
buyer  or  seller— and  I  would  not  give  housing  to  a 
ton  of  such,  let  alone  pay  a  pnee  for  it.    In  the 


whole  lot  you  rould  not  find  a  patch  of  unbroli 
Riaui  so  large  as  tlie  ball  of  your  thumb  ;  and, 


consequence,  little  l*-tter  than  brown  tsi]**r.  I 
suspect  it  was  owing  to  this  class  of  linthr  r  cu  split 
hide  that  was  used  in  your  hoots  for  lining  that 
they  gave  out  ut  that  point.  Some  hides  imported 
an*  itartially  destroyed  through  sweating,  some 
js  rished  with  salt,  and  perhaps,  iu  some  tustanri *, 
nitrate  of  soila  may  1*  u«>d  with  the  salt  :  and  iu 
the  tunning,  to  remedy  these  evils,  over- limed,  and 
ri'-id  that  Li  used  render  the  material  anything 
but  what  it  should  lie.  Leather,  to  be  good,  choose 
grain  side,  a  good  warm  snuff  brown,  not  brewn 
rujipee,  and  should  be  as  soft  as  silk,  and  when  cut 
with  a  knife  should  not  show  hanl  black  grains  in  it. 
This  is  speaking  of  upper  leathers ;  tlie  flesh  side 
should  lie  free  from  veins,  and  when  pinched  up 
should  not  break  up  scaly  or  mealy.  See  that  the 
grain  is  clean  and  unbroken.  There  are  quantities 
of  hides  split  to  supply  the  wnnts  of  tin  uppi  ri  luss 
with  the  best  material  for  fashionable  lsjots  and 
shoe*,  and  the  working  class  have  to  put  up  with 
an  article  that  is  neither  wind-light  nor  water-tight : 
and  there  is  no  method  of  rendering  the  material 
so,  and  if  the  working  man  is  no  juiigc  he  is  likely 
to  !«•  sold.  He  may  be  called  upon  on  Saturday 
night  to  pay  II  or  I  I  shillings  for  the  like  which  hu 
might  light  upon  iu  another  locality  for  .»  shillings : 
in  tact,  I  luive  seen  them  marked  :is.  yd.,  and  in 
another  locality  lffct.  Oil.  ;  but  you  will  understand 
the  former  article  if,  as  it  should  be.  the  average 
life  is  12  moutlis,  and  the  latter  alxmt  ti  weeks  or 
2  mouths.  Sole-leather  to  be  good  English  tannage  j 
colour,  warm  brown,  ami  flexible ;  foreign  hides 
ilurk  dirtv,  approacliiiig  to  lead  and  purple,  very 
homy,  hed  Australian,  almost  ochre-red.  not  good 
for  Wet  Weather,  as  it  lakes  the  water  very  readily  ; 
the  foreign  stand  wet  best.  A  boot  or  shoe  that  is 
made  for  gentry's  town  wear  will  not  do  for  rustic- 
ating, giiwy  parties,  or  sea-beach  :  and  what  will 
do  for  tlie  latter  will  not  do  for  the  ball-room. 
If  they  are  for  slojipy  weather,  grssl  grain  or  Cor- 
dovan for  ladies'  wear,  and  light  kip  or  calf  if  for 
seaside;  for  geuts\  dress  with  good  clean  lord 
meltnl  down  with  one  ounce  of  lieeswax  before 
starting.  If  ladies  must  have  light  hazel  boots,  and 
gents  unblacked  calf  to  corresiiond,  scra|ie  some 
curd  aoap  into  some  milk,  and  areas ;  you  can  per- 
fume it  with  mtitia,  liergamot,  or  lavender,  cloves, 
nutmeg,  or  anything  else ;  nothing  so  destructive  U> 
shoes  as  salt-water. 

In  selecting  boots  or  shoes,  pass  your  hand  inside 
acute  tlie  sole  with  left  hand,  and  with  your  hand 
turned  lingers  up|>crmost,  press  up  and  draw  vour 
hand  out  ;  if  the  upper  »  ruikh»  up  like  an  aged 
person's  face  with  a  loose  Bkin,  it  is  inferior— no 
matter  what  the  leather ;  then  press  the  upper  along 
tin' side  of  soles,  to  see  whether  it  lias  Wen  Men, 
and  if  the  work  grins  at  you,  the  stitches  showing  up 
like  a  lot  of  teeth ;  next  take  the  shot;  or  boot  by 
the  lack  of  tlie  heel  by  the  right  hand  and  placing 
the  forefinger  and  second  ringer  of  left  hand  upon 
the  upper  at  the  toe,  with  the  sole  of  shoe  upper- 
most, and  tlie  ball  of  the  thumb  in  centre  of  tread 
of  sole,  bend,  and  if  stiff  iu  the  waist  and  solo  and 
do  not  wrinkle  up  in  the  waist,  it  will  poos  ;  but  if 
sundry  wrinkles  show  iu  the  wuist,  it  is  inferior. 
Many  boots  and  shoe*  are  to  be  found  in  different 
localities  of  good  quality  and  reasonable  prices,  as 
well  us  good  shape,  made  by  the  tradesman  whose 
trade  and  good  uame  are  of  some  value,  and  who  has 
no  gratuities  to  pay  and  no  credit,  all  done  over  the 
counter  for  the  ready— and  the  articles  must  tlispUy 
soiuc  taste  to  cause  a  quick  and  ready  sale,  and  he 
depends  upon  reasonable  protils  and  quick  returns. 
Lastly,  for  gents'  boots  and  shots,  sec  that  the  in- 
side is  good  in  the  grain,  clean  and  bright  and  soft 
as  kid,  unless  as  muny  ashing,  shooting,  and  water 
boots  are  made  of  grain  or  meuiel— i.e.,  dressed 
with  grain  outside,  where  it  can  lie  rewlily  inspectc-d, 
the  other  tests  of  coarse  standing  good.  I  have 
suspected  some  leather  for  the  last  few  years  being 
■  ured  with  bichromate,  instead  of  Imrk  ;  it  will  not 
take  tho  dressing,  and,  inconsequence,  is  anything  hut 

o^tbe  hide',  iiii'd  "the'  leather  »' mi l^tVr  Vhan 
brown  paper.  Jack  of  All  Trades. 


THE  DYNAMO  THE 

[20,01. |  I  luvi!  worked  out  a  problem  lea.ling 
to  so  great  economy  in  the  motive'  power  requinsl, 
that  it  must  settle  the  question  of  compurative 
ceonomy  with  gas.  but,  notwithstanding,  I  do  not 
think  the  gas  oompauie*  will  suffer  loss. 

The  improvement  to  bo  effected  in  the  dynamo 
consists  in  taking  the  earth,  into  partnership."  How 
this  may  lie  doue.  and  the  advantage*  thereby 
accruing.  I  shall  presently  descrilie.  Hut.  first.  1 
will  speak  of  that  which  enabled  me  to  perceive  the 
]«»soibili1v  of  improvement  and  economy.  Cou- 
"idcr,  then,  tlie  working  of  the  old  "frictional 
machine:  in  ono  cii-o  the  rubU  r  insulated  ;  in  the 
other  connected  with  the  earth.  Now,  in  the  lost 
rase,  the  electricity  is  furnished  abundantly,  and 
lias  been  said  to  be  pumped  up  ;  but  with  insula- 
tion, very  little  is  obtained.  How  is  this;  If  an 
p|.umtu*  is  furnishing  (as  it  does)  a  continuous 


tricity  the  earth  ;  and  let  it  l<e  understood  tluit 
the  earth  receives  and  parts  with  any  amount  or 
electricity,  with  which  mankind  eau  deul  with  the 
same  ease  that  we  call  appropriati  for  u«e,  or  threw 
uway,  any  amount  of  the  atmosphere  surrounding 
us;  fur  to  say  (as  some  do)  that  the  fluid  travels 
bock  to  tho  place  from  whence  it  startid  is  a  great 
in  is  tu  ke. 

Hut  to  return  to  the  eases  of  insulation  and  uon- 
irisuL'ttion  of  rubber:  in  one  cue,  good  supply  is 
obtained  through  a  good  metallic  conductor  to  the 
earth  ;  in  the  other  case,  the  supply  is  very  limited, 
seeing  tlie  Uul  conducting  power  nf  the  air.  which 
is  the  medium  to  earth:  and  hence  (he  diminished 
siipjily  for  the  same  amount  of  work. 

Having  premised  so  much  as  to  the  frictional 
machine,  it  is  now  time  to  point  out  that  the 
dynamo,  as  now  constructed  and  used,  partakes  of 
tfie  same  kind  of  disadvantage*  as  we  have  seen 
attached  to  the  use  of  the  insulated  rubber  :  for  is 
it  not  evident  that  the  ImiiM  coil  supplying  the 
rurrenf  must  obtain  its  continuous  supply  through 
the  bad  conducting  air  or  its  ins  niacin  p?  material, 
rind  that  hence  occurs  a  sort  of  win' -drawing,  which 
b  ads  to  a  considerably  augmented  u*c  of  motor 
power  in  order  to  obtain  the  current  f 

Now,  the  mcthcv.1  I  put  forwanl  avoids  this  waste 
of  power  ;  for  tlie  current  in  the  coil  is  not  used  in 
this  case  to  produce  light  or  do  any  work,  and. 
therefore,  remains  intact,  and  not  rarefied  by  being 
used  up  for  work.  The  way  in  which  I  make  uss- 
of  it  is,  by  its  presence,  to  induce  a  current  from 
tho  earth";  the  oe- - l,n,i»ttl>lr  and  faeik  supply,  as 
before  referred  to,  lu  ing  use-d  to  supply  the  light 
or  do  other  work. 

In  the  drawing  herewith,  I  have 


EARTH 
PLATE 


much  of  the  aii|«iratus  a-  U  required  In  explain  ( 
invention  and  avid  complication.  The  drawing 
almost  explain!  itself  ;  mid  it  rimy  1«  as  well  to 
observe  that  the  coil  is  put  as  the  representative  of 
a  dynamo  such  as  it  may  bo,  ami  not  needing  any 
alteration  or  reconstruction  :  tmt  that  thecoiMh-nsi'r 
and  earth-plates  are  iu  addition  to  tlie  usual 
machines,  for  the  purpose  eif  effecting  the  im- 
provement herein  dc  scrilied,  olid  that  the  elec- 
tricity shunted  off  for  work  comes  from  the  earth- 


supply,  it  is  evident  it  must  come  from  somewhere, 
dinted  body  contains  only  a  lim <ltd qnan- 
that  somewhere  is  that  vast  store  of  elec-  I 


I  may  now  point  out  that  by  adopting  this  prin- 
ciple, two  seeoiidiiry  lotteries  rnuy  be  charged, 
with  le-s  c\|h  ii'lif  ule  of  power  than  one  can  at 

present. 

Tlie  same  principle  may  lie  applied  in 
off  tlie  current  for  work  in 

batteries.  J. 
Barry-road,  S.E..Oet.  21. 


NOTES  ON  DYNAMO  MACHINES. — 
BRUSH  MACHINE. 

[20709.]— I  rcurBCTMr  ■grc*  with  Mr.  Evendied 
in  his  statement  that  the  retardation  of  the  mas- 
netism  of  the  iron  core  iu  the  armature  of  tho 
dynamo  does  not  completely  explain  the  fact  that 
lead  require*  to  be  given"  to  the  brushes;  but 
"  Ll.B.A."  is  guilty  of  an  inaccuracy  when  he  says 
"  that  it  has  nothing  to  do  with  the"  delay  in  mag- 
uetising  the  iron  ring,  or  to  the  self-induction  of 
the  coils."  Tin-  fart  is  it  hie  to  do  with  both 
these  things,  although,  us  evpl.iin.-sl  by  Mr.  Kver- 
shud  and  '•  Ll.B.A  ,"  the  greatest  effect  is  products! 
by  the  disturbance  of  the  magnetic  field  due  to  the 
of  the  ir< 
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Some  time  ago  I  arranged  nn  experiment  for  the 
purp<**c  ft  ascertaining  tin-  amount  of  thin  eu»- 
turtmnti".  and  although  I  wn*  unable  to  finish  it,  it 
may  be  of  mmo  use  if  thv  mrthixl  by  which  I 
intended  to  rarry  it  nut  wore  briefly  ''kucttbml. 
There  arc  two  ways  of  takjun  tho  observations  for 
the  purpose  of  mapping  out  characteriatie  curves. 
The  tirst,  employed  by  Di  on  r,  in  to  send  known 
ranvnta  round  the  tnupata  and  to  measure  the 
E.M.F.  at  the  brushes,  with  no  current  towing  in 
the  armature.  Manifestly,  a  characteristic  elrawn 
in  this  way  will  not  show  any  fall  duo  to  the  dis- 
turbance of  the  field  by  the  iron  in  the  core.  The 
■econd  and  more  general  way  is  to  couple  np  the 
machine  as  usual,  letting  tho"  current  How  through 
armature  and  field  magnets,  and  observing  simul- 
taneously the  E.M.K.  at  terminals  and  current 
flowing.  Having  measured  the  rtsisUnc*  of  the 
machine,  the  total  K.M.F.  can  he  calculated,  and 
the  curve  drawn  accordingly.  What  I  intended 
iloing  was  to  obtain  two  characteristic*  by  these 
different  methods,  and  bv  drawing  loth  on  the 
same  paper.thc  difference  between  them  would  show 
at  once  the  weakening  of  the  Held  due  to  magneti- 
sation of  the  iron  core.  I  had  nrarlT  completed  the 
characteristic  obtained  with  the  current  Howing 
through  the  arm.  and  F.  magnets  in  the  ordinary 
way,  and  was  getting  an  arrangement  construe  toil 
to  enable  me  to  put  the  bru-hea indifferent  posatious, 
when  I  was  com|ielled  to  abandon  the  project.  Fig. 
1  i* the  cluuactcristic  so  obtained  up  to  •(.',  arms  r.-s, 
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carefully  drawn  to  scale.  Speed.  Kofl  revolutions' 
per  minute.  Total  resistance  of  machine  «  1  ■  >  ohm 
■  tan.  DBC.  Resistance  of  field  magnet*  =  "'i 
ohro  *s  tan.  EBC. 

'•  Ll.B.A."  says  when  a  large  current  is  employed 
more  lead  must  be  given  to  the  brushes,  otherwise 
there  will  ts- a  loss  of  E.M.K.  I  have  reason  to 
belie  ve  that  with  the  brushes  in  their  very  liest 
position  there  is  a  los*  of  E.M.F.,  due  to  the 
weakening  of  the  Bold  with  Urge  entreat*  flowing 
through  the  armature,  and  it  was  with  the  object  of 
tetting  this  that  I  started  the  experime  nt  detailed 
above.  I  should  very  much  like  to  know  the  result* 
of  the  experiments  "  Ll.B.A."  baa  carried  out  in 
connection  with  this  matter. 

In  answer  to  a  corrcs],onilcut  who  some  time  ago 
asked  for  information  cone-crning  the  Brush  machine. 
I  can  only  say  that  I  have  never  hail  any  trouble 
with  my  sixtocn-lighter.  We  give  the  commutator 
a  elab  with  a  leather  pad  moistened  with  oil  occa- 
sionally during  the  run,  and  have  uo  difficulty.  I 
«uj  easily  imagine  a  four  hours'  run  weariuguwiiy 
the?  commutator  if  it  had  not  been  oiled  at 
intervals. 

Fig.  2  will  explain  the  probable  effect  of  bending 
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['.'0710.]— I  juc  sorry  to  see  that  no  one  has  yet 
really  is  anted  out  the  fallacy  of  this  apparatus  of 
"  A.  !>.  L.'s,"  and  hope  some  reader  learned  in 
mex  lianies  will  enlighten  us.  I  copy  ••  A.  S.  L.'s  " 
figure,  as  it  is  some  time  since  it  appeared. 
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«  A.  S.  L.,"  iu  his  letter  20.-.93.  Bays  that  the  weight 
at  K  could  not  at  the  same  time  raise  water  from  the 
bellows  F,  an  1  act  as  a  counterpoise  to  tho  weight 
at  G.  ••  M.I.C.E.,"  however,  point*  out  (letter 
20631 )  that  a  self-acting  arrangement  could  bo  inado 
to  atop  the  wbolti  apparatus  till  E  was  full.  The 
catch  could  then  be  released  by  the  lower  board  of 
the  bellow*  E  as  it  opened.  "O.  B.  T."  (letter 
20609)  condemns  the  device  on  the  ground  that  the 
watt  r  would  not  rise  into  E.  in  cousecpaencc  of  the 
pipea  containing  air.  But  evidently  it  would  be 
fs-rfeetly  possible  to  completely  till  tho  apparatus 
with  water  to  start  with,  and  If  properly  made  it 
would  allow  none  to  enter. 

Until  some  one  can  point  out  where  the  fallacy 
really  lies,  we  may  he  content  to  believe  in  perpetual 
motion,  resulting  from  the  action  of  gravity .  I  may 
point  out  that  the  weight  on  F  will  assist  the  weight 
on  E  in  forring  the  wuter  from  F  to  E.  In  tho 
figure  E  and  F  arc  both  partly  open  :  E  is  tilling 


LATHE- PLANER8. 

[20711.]— I  SKTD  a  sketch  of  a  very  simple 
planing-table  and  vice,  combined ,  for  uae  on  the 
lathe  in  connection  with  a  plain  r  head  such  a* 
Northcott's, "  F.  W.  U.'s,  "  and  "J.  L.'s"  iu  last 
week's  "  E.  M."  The  slide-rest  being  parted  at  the 
ipiadrunt  and  the  upper  part  of  it  fixed  on  the 
planer  head,  the  table,  Fig.  1,  ia  fUed  in  it*  place. 
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I  ought  perhaps  to  say  that  this  plan  is  still 
untried  ;  but  Sir  Mines,  who  is  making  it  for  mo 
approved  it  highly,  and  oskes!  me  to  allow  him  to 
make  others  like  it. 

The  manifest  objection  to  all  these  plans  of 
utilising  the  lathe-bed  i»  of  course:,  that  the  bed 
might  be  worn  unequally :  but,  where  the  head  can 
be  fixed  nt  any  |«art  of  the  bed.  this  obiectiou  doe* 
not  hold  good',  as  the  wear  can  be  distributed,  and, 
by  doing  the  planing  upon  the  unused  part*  of  the 
beel  it  might  even  prove  advantageous  and  help  to 
keep  it  straight  and  true. 

Another  advantage  of  this  arrangement  is,  that 
by  clamping  the  drilling  spindle  iu  tho  slide-rest 
tool-holder,  when  the  latter  is  fixed  on  the  planer- 
head,  you  have  at  once  a  capital  vertical  drilling 
machine,  tho  work  being  placed  on  the  planing- 
table  or  on  the  lathe-bed.  The  arrangement  would 
of  course  come  in  for  slot-drilling  when  tho  work 
is  fixed  on  the  table. 
There  is  an  admirable  description  of  a  hand 
Vol.  X.,  ruge  100.  in  a  letter  by 
F.  A.  M 
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the  brushe  s  ;  virtually  they  were  brought  back  by 
bending  through  a  considerable  angle      a'  *'  -  a  b ;  I 
he  nee  the  lead,  although  pretty  nearly  right  for  100 
revolutions,  may  haver  been  iiuitc  wrong  for  000  ' 
re  volutions  per  minute.  E. 

P.-S. — "Ll.B.A."  will  find  the  phenomenon  to 
which  he  refer*  mentioned  iu  Note 


This  table  lias  three  similar  V  slot*,  which  will  bike 
the  head*  of  bolts,  or  two  jaws  or  sliding  dog*, 
shown  in  jsKution  :  the  slob)  being  planed  out  to 
allow  them  to  slido  properly,  and  the  jaws  being 
traversed  by  a  screw  which  elraws  them  together 
upon  the  work  it  is  desired  to  holil.  The  screw 
and  dogs  are  shown  detached  at  Fig. 2,  and  u  pinch- 
ing  screw  is  ween  under  the  table  to  prevent  e*nd- 
tong  motion  of  the  screw  and  elugs  in  the  slot.  The* 
dogs  earn  be  planed  in  eithor  of  tho  slejt*  and  the 
table  can  be  turned  rouuel  to  any  angle,  so  ns  to 
plunc  the  enils  of  a  piece  of  work  without  unfixing, 
tile  screw  lies  just  lielow  the  table  surface'  out  e>f  the 
way.  Fig*.  15,4.. ">.  show  a  veryauiiplet'sd-buxaelaptisl 
to  clamp  in  the  tool -holder,  so  a*  not  to  necessitate 
its  removal.  It  is  composed  of  two  pieces,  the 
foundation  plate.  Fig.  V,  with  a  strong  piu  to  ae-t 
as  a  hinge  .  and  a  steadying  piu  A.  to  prevent  the 
shake  which  wonld  otherwise  occur  w  ith  so  narrow 
a  hingei :  the  socoud  ]wit  swings  on  this  pin  :  it  is 
bored  with  a  hole  to  receive  the  sternly- inn  and  a 
small  spring  is  added,  if  necessary,  on  the  top  to 
keep  it  down. 


[20712,]  —  It  is  not  a  little  amusing  to  find 
"J.  L."  writing  an  article  under  this  heading,  after 
his  letters  on  the  same  subject,  which  appeared  in 
No*.  S7W  to  Wei.  Both  "apathy"  and  objections 
seem  to  have  disappeared  in  the  mean  time,  and  we 
find  him  coming  forward  now  to  build  up  what  he 
then  used  ull  his  ]>ower  to  pull  down.  As  he  accm* 
to  have  come  round  to  my  view*,  and  to  acknow- 
ledge that  then-  is  a  place  for  combination  on  an 
amateur's  lathe,  he  will  permit  me  to  make  one  or 
two  remarks  on  hi*  article.  I  may  state,  in  the 
outset,  that  he  ia  wrong  in  describing  eithor  Leo's 
or  Booth's  attachment*  as  planer*  they  are  both 
•A«;*r»,  and  only  Booth'*  ia  driven  by  a  pin  from 
tho  face-plate.  Munro's  ia  a  planer  proper,  costing, 
I  have  no  doubt,  <|tiitc  us  much  as  a  separate  ma- 
chine, ao  that,  placed  where  it  ia,  it  ia  quite  out  of 
place. 

Let  us  look,  now.  at  what  "J.  L."  recommend* 
and  illustrates  for  the  unfortunate  amateur  with  a 
short  purse.  It  is,  in  fact,  "  E.  P.'s  "  proposal,  a* 
given  by  him  in  No.  8N0,  letter  196KH,  a*  for  as  tho 
MhO-bad  rack  and  pinion  is  cnucerned,  and  to 
which  my  objection*  are  stated  in  No.  «i)2,  letter 
19716. 

If  thia  L  form  of  arm  is  the  one  to  be  chosen, 
then  by  all  means  let  "F.  W.  (l.'s"  pattern,  given 
in  No.  fi.s:t,  letter  ly*3i>,  bo  taken,  and  not 
"J.  L.'a,"  and  let  it  be  bolted  on  the  right-hand  of 
lathe-bed,  and  not  as  shown  in  "J.  L.'s"  illustra- 
tion, where  it  will  not  only  be  awkward,  but  awk- 
ward to  work,  for  to  elo  so  you  will  require  to 
stand  at  ruihl-haHtl  tml  of  bed,  which  will  be 
found  to  be  inconvenient. 

How  will  "J.  L."  attaih  the  eros»-hend.  Fig.  2  ? 
It  ia  represented  a*  a  single  casting.  If  this  be  ao, 
the  side*  of  bed  where  it  is  Isilted  on  will  require 
to  be  planed,  and  the  cross-head  veil  fitted  to  them, 
so  that  when  bolted  in  there  may  be  no  twisting 
atoned,  and  that  top  piece  be  parallel  with  top  of 
bed. 

If  slide- rest  ia  to  be  fitted  into  the  four  bolt- 
holes  so  as  to  bo  e>f  any  uae,  it  will  be  more  than 
nny  amateur  who  would  put  up  fe>r  five  minute* 
with  such  a  botched  contrivance  would  bo  able  to 
accomplish.  Then  it  is  understood  that  this  i*  in- 
tended to  be  npplic*d  to  one  of  those  small  cheap 
bench  lathe-l«-<ls,  which,  as  they  can  be  got  else- 
where, there  wa*  no  occasion  for  privately  adver- 
tising any  particular  firm.  These  beds  are  usually 
.'lin.  or  ain.  wide  on  top,  so  that  supposing  the 
drawing  to  be  anyway  near  to  scale,  there  would 
only  he  about  tin.  or  *>in.  between  the  sidca.  and 
this  would  greatly  reduce  the  value  of  the  addition, 
--  small  enough,  in  nil  conscience,  as  it  would  be. 

It  may  truly  be  said  this  falls  under  the  head  ■  f 
inferior  rxae*iintt»  ;  but  that  it  cannut  be*  avoieled, 
even  in  the  jioorest  amateur's  workshop.  1  deny. 
But  if  it  is  to  be  only  such  as  this,  then  I  must 
turn  round  to  "J.  L.  *  "  opinion  of  a  little  while 
tgo,  and  declare  all  such  combinations  only  a  eielu- 
<ion  and  a  snare.  But  why  did  not  he  refer  thoso 
who  want  to  tix  a  small  planer  t->  their  lathe  to  the 
very  much  better  plan  anel  illu-tratiuN  of  "  F.  W. 
O,  above  refcrroo  to  V  It  woulel  have  been  kinder, 
as  well  aa  something  else,  to  have  done  so,  for  I 
think  we  have  seldom  had  anything  cruder  or  more 
misleading  appearing  in  the  way  of  an  arlirte,  and 
not  often  as  a  letter,  even  from  the  most  ignorant 
tyro.  Coming  from  one  who  write*  rx-cathedra,  it 
must  lee  the  more  misleading. 

Frederick  Carre. 


;20713.]-Is  answer  to  "  P.  A.  M.,"  I  beg  tosny 
that,  though  I  have  not  myself  made  a  spherical 
rest.  I  have  stuelied  the  mechanism  of  it.  onel  would 
most  certainly  not  advise  "  F.  A.  M."  to  attempt 
lilting  the  upper  slides  of  one  ou  the  saddle  of  a 
slide-lathe  which  is  used  for  metal- turning,  a*  it 
would  eiuly  end  in  disappointment.  Any  eliele-rest 
tliat  is  used  for  metal-turning  will,  sooner  or  later, 
develop  .-,  imeii  -it  -f  l«e  kl.-b,  w  he  :i.  tie  ii.'h  n-  t 
of  the  slightest  consequence  in  mcUl-turuing, 
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would  l»  fnt.il  (<>  the  use  of  it  for  ornamental  work, 
fur  which  latter  a  spherical  rest  is  entirely  used. 
If  "F.  A.  M."  ran  procure  tbo  first  numbers  of  .-« 
paper  which  came  out  u  few  year*  ago,  which  m 
tir*t  called  tlic-  Tuntrr'*  Jfaniut!,  and  afterwards 
the  /'/rev  (Tnrl  I  a!hf,  but  which  in  now  defunct,  In' 
■will  find  u  series  of  articles  by  Mr.  Evans  cm  the 
spherical  rest,  illustrated  with  full-sized  working 
drawiugs.  It  is  a  great  pity  the  f'orft  ami  lsfhi 
was  given  up.  I  have  had  all  the  number*  lh.it 
wen?  published  bound,  and  it  forms  oue  of  the  liest 
books  of  reference  for  amateur  mechanics  I  ha 
en.  F.  W.  O. 


[207M.]  Wr.  beg  to  inform  Messrs.  E.  Martin 
and  C.  F.  Archer  that  the  idea  illustrated  iu  letter 
'.'i  Mil  7  would  be  an  infringement  of  our  Patent 
Self-Steering  Heal.         W.  Gorsc  and  Son. 

Icknicld-squaiv,  Birmingham. 

f3071  A.  J — I  Have  much  pleasure  in  reply  ire  to 
criticisms  u|Kin  my  design,  let.  2ft»70of  Scp.'jUth. 

Referring  to  the  skeUh  of  Mr.  Archer,  let.  U0617, 
I  may  my  that  it  i«  almcat  a  fae.iiniile  of  my 
original  design  :  hut  tltut  U]»u  account  of  the  diffi- 
culty of  keeping  the  head  free  from  shake  radially 
for  liny  length  of  time,  I  reverted  to  the  double 
slides  and  open-head,  as  a  considerable  amount  of 
wear  must  thru  take  place  before  any  looseness  run 
bo  felt.  I  have  no  doubt  placing  the  centres  be- 
hind head  may  bo  an  advantage  in  keening 
machine  true  when  running  :  hut  I  liave  not  been 
nblo  yet  to  boo  one  so  made  in  use.  Possibly  the 
upper  js.rtion  of  fork.*,  2iu.,  dix*s  appear  small, 
but  it  must  be  considered  tluit  all  pressure  put  upon 
■steering*  bar  will  be  transmitted  by  the  head,  winch 
is  braced  down  front,  to  thu  lower  portion  of  forks, 
where  the  diameter  would  bo  lin.  Of  course  the 
size  can  be  increasc-d  to  Jin.,  increasing  other  part* 
proportionately.  "A  Bicycle  Rider "  suggests that 
the  jumping  of  the  hind  wheel  may  cause  the  !<kw 
head  and,  consequently,  backboue,'which  it  curries, 
to  shut  down  upon  tire  ;  had  ho  examined  tin-  de- 
signs mono  closely,  he  would  haw  found  that 
there  is  iu  both  a  limit  of  lin.  space  between  back- 
bone and  tire,  beyond  which  the  head  cannot  fall. 
1  should  like  also  to  remark,  that  the  jumping  of 
the  h-nd-whccl  would  give  a  horizontal,  and  not  a 
vertical  motion  to  the  head,  in  eonstviueuce  of  the 
lower  end  of  forks  pivoting  upon  spindle  of  front - 
whotl,  acting  in  the  mauuer  of  a  bcll-cmiifc,  and 
converting  the  vertical  motion  at  lower  end  of 
liurkbone  into  a  horizontal  one  nt  point  of  bead. 
This  will  be  seen  more  plainly  if  "A  Bicycle  Rider*' 
will  get  someone  to  raise  and  lower  his  back-win  el, 
ho  watching  the  eftcct  u|>oii  the  head.  It  thus 
becomes  nppare  ut  tBat  tho  rider  is  submitted  to  tivo 
motions  -the  vertical,  caused  by  the  Urge  wheel : 
and  the  horizontal,  transmitted  from  the  small  oue, 
which,  coming  so  quickly  one  after  the  other,  p;ir- 
take  of  the  nature  of  a  vibration,  anil  the  smaller 
the  wheel  the  stronger  and  more  frequently  they 
occur.  For  this  reason,  I  would  not  do  away  with 
spring  under  saddle,  hut  should  prefer  oue  alter  the 


style  of  the  mil 
Coventry  Machinists,  I 
horizotiUtl  motion,  in  a  I 
any  side-shake.  Fntil 
we  shall  not  hive  reu 
riding  which  we  have  a 

A  gentleman  complains  that  having  a  spring  in 
liead  will  necessitate,  a  man  riding  a  machine  lin. 
smaller  than  lie  otherwise  would  do.  1  certainly 
think  this  no  detriment ;  as,  for  road-work,  it 
machine  should  always  be  one  sxzo  under  tho  rider's 
rapacity  ;  ray  experience  trachea  me  that  one  can 
get  more  work  out  of  such  a  machine,  withgiiod 
hill-climbing  power,  than  when  riding  a  nw  hiuc 
which  thoroughly  extend*  him.  E.  IS. 


cnaon,  made  by  the 
Inch  will  admit  of  a 
ith  backbone,  without 
a  spring  is  designed, 
that  perfect  tj*  in 


A  REQUEST. 

[20716.]— Soxtone  has  suggested  that  a  series  of 
article*  on  Kitting  would  lie  valuable.  I  sincerely 
hope  this  suggestion  will  be  complied  with.  We 
have  practical  artic -lea  on  Iaithes  aud  Machine «.  the 
Organ,  Object  Glasses,  Carriage-making,  Watch, 
making,  Ac.  Can  no  one  be  found  to  carry  on  the 
scries  so  ably  begun  by  the  late  Mr.  P.  llnrTmnn. 
and  give  plain  practical  details  of  shop-work  iti  the 
construction  ot  Locomotives  and  other  Engines: 
Cannot  »«  one  of  those  gentlemen,  who  so  kindly 
r<'ply  to  the  irrepncssiUe  and  comparatively  useless 
queries  als.iit  the  numbers  and  dates  of  "engines, 
give  a  little  help  in  these  matter*  : 


GRINDINQ-CHISELS   AND  PLANE- 
IRONS. 

[20717.]  TirEItK  iea  little  instrument  of  Am.ri  in 
invention,  sold  at  most  tool-shoi«,  fur  he  I  Ling 
chisels,  ie  ,  whilst  King  ground.  It  is  simply  a 
small  io  n  frame,  through  which  the  chisel  blade  is 
(cissed  and  allowed  to  project  more  or  less  accenting 
to  the  angle  required  to  be  ground  a  thumbscrew 
holding  it  fait.    A  (-moll  wheel  on  the  underbid-;  of 


the  frame  ti-iVels  against  the  face  of  the  htono,  and 
enables  the  workman  to  keep  tho  iron  to  be  ground 
steadily  lixed  in  our  |**utiou. 

Will  "Calculus"  (letter  20GK9)  kindly  say  how 
ho  tinds  tho  small  grindstone  ho  uses  answer  for 
Luge  chisels  and  plane -irons,  and  what  the  size  of  it 
isr  1  have  hitherto  depended  upon  the  nearest 
carpenter  or  builder  for  getting  my  tools  ground: 
but  as  this  plan  has  many  drawbacks,  and  involves 
■  loss  of  time,  I  have  res'olv.-d  to  buy  a  grindstone, 
and  shall  lie  very  grateful  to  '"  Calculus,"  or  any  of 
our  readers,  for  a  little  advice  as  to  the  most  suitable 
grinding  upparatua  for  an 

Amateur  Carpenter. 


JERKS  IN  RAILWAY  TRAINS. 

£20718.1— May  I  be  allowed  to  differ  from  C.  E. 
Stretton  (letter  30I1771  as  to  the  canon  of  the  buck 
jerk  referred  to  by  "  S.  J."  (letter  20o4C)  I  I  need 
not  here  point  out  where  I  think  his  explanation  is 
wrong  :  but  will  only  remark  that  if  his  theory  lie 
correct  two  opposite  effects  should  be  felt  in  the 
same  carriage,  ue|«-tiditig  whether  you  may  happen 
to  lie  in  the  fore  or  after  part.  The  explanation,  I 
take  it,  is  simply  this  :  When  the  brake  is  put  on 
the  tram  is  retarded.  If  a  person  iW<  in  the 
carriage  (in  which  position  the  effects  are  most 
observable)  he  will  reel,  ou  the  application  of  the 
brake,  a  tendency  to  more  on  at  the  original  rate 
(from  inertia)  that  is  faster  than  the  train  is  now 
moving.  To  prevent  this  he  lie*  away  from  the 
direction  of  motion,  and  on  mechanical  principles 
which  I  uocd  not  here  enter  into  e*mttnw*  to  he  in  this 
position,  which  is  not  upright  so  long  as  the  train  is 
suffering  retardation,  lie  is,  however,  being  now 
in  equilibrium,  unconscious  of  his  luiviug  assumed 
this  position.  When  now  the  train  stops,  not  being 
vertical,  his  tendency  to  fall  is  evident.  If  the 
brake  force  was  not  a  uniformly  retarding  oue,  but 
o  unifonnly  rfmr*jsi»<;  retarding  oue,  this  effect 
would  not  he  felt,  but  the  necessities  of  the  cases 
in  which  brake-power  is  used  preveut*  the  employ- 
ment of  such.  The  way  to  prevent  the  effert  is  net 
to  i  >jh  /torn  yuiir  tat  till  the  train  Am  tUtpped, 
because  in  the  kitting  position  (especially  with  your 
liack  against  the  raUj,  the  IkhIv  more  reailily  accepts 
the  varying  movements  of  the  carriage.  Many 
interesting  illustrations  of  these  effects  might  lie 
given.  Suppose  a  friend  to  give  you  a  gentle  push 
from  Ishircl,  the  first  cflort  on  you  will  Is'  a 
tendency  to  fall  forward,  but  if  the  push  lie  con- 
tinued, yon  will  assume  a  position  (lean  backwards) 
to  resist  this  push.  If.  now.  your  friend  suddenly 
remove  tho  pressure,  you  find  a  tendency  to  fa(l 
Imckwurds,  Again,  you  would  tind  if  a  person  in 
a  train  stood  ou  a  spring  or  hung  from  a  spring,  the 
"••pring  would  register  a  greater  force  during  the 
time  the  brake  was  en,  because  the  force  registered 
would  be  the  resultant  of  two  forces  at  right  angles 


to  each  other,  the  weight  of  the  Issly  and  its  extr 

B  forward.    Indeed,  all  the  qualities  of  the 
brake  might  be  distinguished  m  tlas  way  without 


pressure  I 


looking  out  of  the  carriage 
Swansea.      A.  R.  Moh 


AND 


RAILWAY  ACCIDENTS 
CONTINUOUS  BRAKES. 

[20719.] — Tiik  accidents  which  have  occurred 
within  tin!  pist  few  weeks  again  furnish  most 
conclusive  proof  in  favour  of  erticient  automatic 
brakes. 

On  Hie  2."th  October  a  Oreat  Eastern  Company's 
express  train  left  the  rails  when  running  between 
Hfipriugham  nml  Sleaford.  'ilie  evidence-  as  to  tho 
cause  is  very  conllicting.  Two  Great  Northern 
engineers  state  that  the  rail*  were  out  of  place  to 
thu  extent  of  nearly  2in.,  but,  on  the  other  hand,  the 
I  i  real  Eastern  Company  maintain  Uiat  the  hue  was 
in  perfect  urdcr. 

llie  comparatively  slight  injury  to  passengers  and 
rolling  st i <  k  which  followed  is  entirely  due  to  the 
fart  that  the  train  was  fittisl  with  the  Wc^stinghouse 
automatic  brake,  which  stopped  it  without  any 
"  teU!sco|ang." 

I  have  received  thu  details  of  an  accident  which 
took  place  iu  Holland  on  the  2ud  November  (of 
which  a  short  account  was  lirst  published  in  the 
A«l«irr  Kotterttamtelie  Vourmif).  An  express 
traiu  No.  U  from  Andiem  on  the  Rhenish  Railway 
was  running  at  a  high  spied  between  Vecueii.bi.il 
uud  Kde,  wlien  the  driving-axle  broke,  causing  the 
engiue  to  instantly  run  ott  the  rails,  dragging  after 
it  the  tender  aud  front  vehicles.    In  tlu*  case  aLso 


One  of  the  passciiRc  rs,  writing  to  the  K»gtnttr, 
staUs  that  he  left  Loudon  by  the  lO.-'ia.m.  tr.iin, 
ami  when  "  guiug  into  the  station  at  Liverpool  he 
felt  the  brake  put  oil  in  the  usual  way.  and  it  was 
grinding  on  the  whisds  of  his  carriage  until  about 
Jurtfi  ptrA  off  tlie  eud  of  the  line  at  Liverpool, 
when  to  Ids  surprise  the  gnnding  ceased,  and  the 
train  seemed  to  jump  forwaid,  as  if  all  the  brakes 
had  suddenly  gone  cIT."  It  will  !«•  clearly  seen 
from  this  statement  that  the  brake  leaked -ofl  (as  it 
is  constructed  to  do),  just  at  tho  very  moment  when 
it  was  required  to  stop  the  train. 

The  danger  of  such  a  brake  is  well  known,  and 
was  pointed  out  by  Col.  Rich,  in  las  report  ujwii 
the  Portskcwct  IVr  Accident.  It  is  much  to  be 
regretted  that  on  important  company  like  the-  Mid- 
land should  continue  to  use  n  biake  which  is  dan- 
in  construction,  frequently  fails  to  stop  tho 


the  tram  had  the  WestwghottK!  brake,  and  was 
safely  stopped  by  it  ;  no  teh  sciqiing  tisik  place,  and 
the  details  conclude  with  tho  remark,  "  No  jstsou 
was  hurt  nor  any  iLimage  done  to  the  carriages"  ; 
this  happy  result  is  due  to  tho  effideut  action  of  the 
brake. 

The  recent  accident  at  Liverpool  Central  Stati  in 
enutinue*  to  res-eive  cc-nsideruble  attention.  No 
official  re]sil  has  yet  Is-cn  publisbcsl ;  but  tlie 
details  given  by  ]u-*  ngirs  in  the  train  furnish 
convincing  proof  as  to  tbo  orns^.    The  train  was 
I  fitted  with  the  t»  a  minute  modification  of  the 
I  Sanders.Bolitlin  vaeuuiu-brakc,  as  lue'd  by  the 
1  Midland  Company. 


trains  at  platforms  and  signa 
draw-bars  and  couplings  to  b 


used. 


Is,  and  oftrtt 
be  broken 


it  is 


A  large  numls  r  of  lelb'rs  liuvn  l«eeu  addnwsed  to 
me  ujsiu  tho  subject  of  the  Pullman  far  disaster 
at  Leeds ;  js.-nduig  the  verdict  of  the  jury  I  shall 
nut,  of  course,  express  any  opinion  upon  the  ctime 
of  the  lire  ;  but  1  can  |K<int  out  that  if  the  con- 
ductors on  tlie  cars  had  either  pulled  apart  or  un- 
coupled the  Westinghouse  automatic-brake  hose- 
pipe-* between  tho  two  cars,  the  tiain  would  have 
been  stopjwd  without  any  delay  in  pulling  the  com- 
munication-!, inl.  and  the  life  of  the  uufurtuuato 
passenger  might  have  bes'U  saved. 

Brighton.  Nov.  Ith, 


DIE-CUTTING 

[20720.1— DlK-ClTTtxo,  or  engraving,  or  sinking, 
is  very  like  ordinary  engraving,  only  more  difficult, 
a*  the  material,  sni't  steed,  is  very-  lianl,  and  the 
form  e»f  the  iurisi-ms  has  to  Isj  eoitsidensl,  aud  not 
only  their  depth  and  contour.  Tlie  dies  for  letter- 
]ia|ier  stam]i«.  if  confined  to  lettering,  are  not 
usually  engiaved.  but  tlie  letters  are  produced  by 
].'--.   :  1  i   I    l., I-  '  :  iu  -t  ■  1  [  on  e  ..  1;  with  a 

letter  engraved  u|h.u  tlum.    This  is  net  very  easy, 
and  the  work  has  to  be  touched  up  with  a  grav 
and  the  surface  of  the  die,  which  ' 
around  each  punched  letter,  re-stored. 

For  monograms,  tho  die  which  is  awkwardly 
shajs'il  for  holding  iscemeuted  into  a  block  of  wood 
that  can  1*  gi-as|s.d  in  the  hand.  «ud  reuted  upon 
the  ordinary  leather  sand  cushion.  Lightly  trace 
with  ink  or  JieUcU  ou  the  cue.  Tlie  first  jrroceM  is 
to  cut  tlie  outline  with  nu  nnlinary  graver,  but 
whenas  the  engraver  works  with  only  uue  form  of 
graver,  which  cutt  a  furrow,  the  die  sinker  uses  a 
multitude  of  t.s»!s,  gravers  of  every  form  of  section, 
as  well  as  utiuute  chisels  aud  punches  struck  with 
small  flat-faces]  hummer.  Proofs  id  the  work  aru 
taken  repeatedly  by  means  of  wax  softened  in  thu 
baud  ana  made  ojsuiue  w  ith  rod  ochro,  or  bread 
kneaded  in  the  hand  and  coloured  with  vermilion. 

Iiirgt!  medals  ure  now  generally  modelled  in 
wax,  twire  or  nnre  as  large  as  the  intended  medal, 
and  in  relief.  The  die  is  then  cut  by  a  machine 
which  works  from  a  revised  c:l*1  of  the  model,  and 
resluces  the  dr-Mgu  to  the  projs-r  sue,  aud  cuts  tho 
steel  <lie  by  one  operation.  The  die-sinker  has  thou 
only  to  finish  the  surface  on  which  the  machine 
leaves  slight  truces  of  the  path  of  the  cutting- 
tool. 

Dies  for  coinage  are  prisluced  iu  large  numlw-rs 
by  punches,  upon  which  the  subject  is  iu  relief, 
ana  these  punches  themselves  are  made  from  tlioa 
which  an*  thcrusclvt^s  produced  from  u  punch,  tius 
original  work  of  the  engraver  to  the  mint.  Tbo 
softening,  hanlcniug,  ami  tempering  of  the  punches 
and  dies  are  still  lather  liaplui^aid  processea,  ao 
Uiat  a  die  will  sometimes  be  destroyed  before  it  has 
struck  a  single  coin,  or  split  in  piece*  on  the  first 
occasion  of  it*  use. 


[29721. J-A*  I  have  seen  this  machine  at  i 
]>crha|is  you  w  ill  [s-rmit  me  to  say  a  few  words  iu 
leply  to  tlie  cnticisnis  of  Mr.  Moliscu  in  your 
last. 

Mr.  Molison  disputes  both  the  origiualitr  and  tho 
merits  of  Mr.  Wimshurst's  invention  "by  what 
appear*  to  me  (to  take  a  charitable  view)  a  total 
ignorance  of  the  facts. 

In  the  first  plac  e  he  assumes  that  the  publication 
of  the  description  of  tlie  machine  in  your  excellent 
paper  was  the  date  c»f  the  construction  of  tho 
machine.  Tlie  machine  was  seen  in  ri|>eration  more 
than  two  years  ago  by  myself,  and  alsc  by  some  of 
the  leading  makers  of  such  machines;  by  several 
member*  of  the  Physical  Society :  an-t  others. 
These  have  invariably  expressed  admiration 
of  tlie  jsiwer  and  volume  ol  tin-  sparks 
produced.  Tliis.  I  think,  puts  Mr.  MoUsun's 
exhibition  iu  June  laft,  at  the  Phvsicail  lab 
out  of  the  question.  Again,  s)>eaiing  of  tlie  i 
of  the  machine,  Mr.  Molison,  it  seems  to  mo, 
u  short  outline  article,  and  then  janqsv  to  an  ad- 
verse concluaou,  without  taking    the  slightest 
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trouble  to  ascertain  tho  fact*,  lit  says  that  "  for 
32in.  plates.  7iu.  spark*  are  «liort  "  ;  but  ho  does 
not  care  to  inquire  for  tho  reason  for  their  limit — 
viz.,  tin"  short  distances  for  insulation  between  the 
case  and  the  machine,  which  are  necessarily  limited 
in  order  to  make  so  large  a  machine  portable.  Nor 
Joes  he  inquire  the  su>u  of  the  Leyden  jam  or  con- 
densers attached  to  tbo  machine,  nor  the  multiply- 
ing power  of  the  gear.  He  says  that  fonr  or  tiVo 
sparks,  ic,  are  i*:>or.  Tho  Leyden  jam  in  use 
wen  1ft.  high  by  liin.  in  diameter  ;  the  revolutions 
of  the  glass  discs  are  two  to  <ni»  of  the  driving- 
wheel,  and  for  the  purpose  of  counting,  the  handle 
turning  about  ISO  revolution*  only  ]wr  minute. 
With  small  condensers  in  use,  the  number  of  Hin. 
■■parks  appcur  to  tie  continuous,  and  several  passing 
ede  by  side. 

The  substitution  of  rectangular  slips,  which  are 
inex]x-n»ire  and  easily  n-movable.  iUh's  not  detract 
in  any  way  from  the  efficiency  of  the  machine  ;  but, 
on  the  contrary,  they  rather  add  to  tho  efficiency  of 
the  machine  ;  and  it  seems  to  m«  they  are  a  con- 
siderable stop  in  ailvance  of  the  costly  and  danger- 
ously frail  (sfrfumted  discs  used  in  the  Hnltis. 
Mr.  Wimshurst  deserves,  I  think,  great  credit  for 
introducing  this  design  to  thn  makers,  thus  making 
it  possible  for  anyone  to  obtain  a  powerful  and 
convenient  source  of  electricity  at  a  low  price.  • 

M.Ph.S. 

THE  LINK-MOTION. 

[20722.] — The  figures  drawn  by  '•  Milverton  " 
(letter  206SS)  are  those  upon  which  Watt's  parallel 
motion  is  founded.  Fig.  4  gives  us  a  practical 
application  of  the  principle  ;  it  is,  in  fact,  the  same 
as  that  applied  to  the  l«eum  engine,  where  tho  point 
E  represents  the  top  of  the  air-pump  rod.  the  top 
of  the  rod  of  the  piston  of  the  steam  cylinder  being 
worked  by  a  parallelogram  of  bars,  so'  that  the  top 
of  the  piston  rod  works  parallel  to  that  of  the  air- 
pump  rod ;  that  is  to  sny.  in  a  straight  line 
(approximately).  The  lengths  of  tho  various 
links,  Ac.  which  pnxluce  the  most  effective  work- 
ing, have  been  given  in  various  works,  such  as 
Iiankine's  "  Applied  Mechanics,"  and  there  is  little 
more  to  he  said  on  the  subject ;  but  on  interesting 
subject  of  inquiry  would  be  to  ascertain  how  much 
the  approximately  straight  lino  deviates  from  a 
mathematically  straight  line,  and  this,  I  think,  was 
the  question  w'hich  was  asked  in  the  conesnnialence 
on  this  subject.  M.I.C.E. 


LEOAL  REPLIES. 

'2072:;.]  —  Stbket  Xt-isaxce,  PLAYniuji-vn 
(4*4.iO).— Boys  have  no  right  to  make  a  playground 
t.f  Uut  street  to  the  annoyance  of  j^issougers  and  of 
the  inhabitants  :  aud  they  could  be  summoned  by 
the.  police.  But  I  do  not  son  any  other  way  of  pro- 
etsrdiug  .  for  cert  only  the  sehoolnuisti  r  can  hardly 
be  held  responsible  for  the  conduct  of  his  boys  after 
school  hours,  anil  there  is  no  way  of  getting 
nt  the  parents.  This  is  one  of  the  many  annoy- 
ances of  life  for  which  the  law  provides  no  adequate 
reraedv  :  though  on  tho  side  01  the  lsiys  it  might  l»' 
argued  that  they  must  p'.av  some  win  re.  nud  as  no 
playground  «*wis  attainable,  they  make  the  best  of 
the  street. 

Laxploioi  an  n  Tkxaxt— Xorta;  to  Out  (ISI.W) . 
-  As  so  often  happens,  this  answer  mainly  depend* 
upon  a  fact  which  is  not  stated.  Did  the  tenant 
pay  tho  first  half-quarter's  rent  and  then  pay  at  the 
usual  quarter-days,  or  has  lie  paid  every  thnsj 
months  from  tho  half -quarter  r  If  tho  former, 
which  is  tiie  most  probable,  then,  although  the  in- 
ference of  law  is  that  a  tenancy  began  upon  the 
entry,  it  will  be  held  that  the  half  .quarter  was  as 
it  wen'  a  is'lj&rute.  thing,  anil  the  holding  com- 
menced at  the  quarter-day  following ;  so  that  in 
this  event  six  mouths'  notice  must  Is-  given  to  expire, 
at  Mi'l-umuji  r.  If  the  latter  positi.  a  bo  correct, 
tlien  tho*o«co  mast  expire  at  the  half -quarter. 

Arrv.rstwr*'  Hours— Factory  ash  Workshops 
Act  (48439). — The  querist  doe*  uot  give  his  age, 
though  this  is  the  most  important  point,  nud  that 
ujsm  whic  h  the  answer  must  torn.  I  think  the  ease 
comes  within  tho  Factory  and  Workshop  Act  if  the 
apprentices  are  under  eighteen  years  of  age,  hut  not 
otherwise,  l.'nder  the  Act,  young  ycrsoDS  below 
this  age,  whether  apprentices  or  n  >t,  and  whatever 
may  appear  in  their  indentures,  ore  only  to  work 
twelve  hours  a  day.  with  intervals  for  meals  and 
rest,  and  ts-tw  wn'.'i  a.m.  and  11  p.m.,  and  uot  at  all 
on  Sunday,  nor  alter  2  on  Saturday  afternoon. 

Real  Kstate — Voire  Dm  (48+58).— It  wmild 
lie  more  satisfactory  to  know  generally  thn  contents 
of  this  will,  anil  whether  it  was  proved,  and  what 
happened,  lint  taking  the  question  as  it  stands,  it 
is  clear  that  the  devise  to  R.  and  ('.  was  void,  as 
they  were  wituepsc*  to  the  will.  They  have  now 
held  possession  tor  over  20  years,  unci  thus  they 
have  u  good  title  by  occupancy  which  no  one  can 
dispute  because  of  the  Statute  of  Limitation,  unless 
the  rightful  heir  was  an  infant.  But  as  they  did 
not  take  under  the  will,  the  conditions  of  the  will 
as  to  the  descent  of  the  property  can  have  no  effect. 
In  short,  B.  and  C.  hole!  tho  laud  in  fee  simple,  and 


they  can  dovise  it  as  they  like,  or  it  will  descend  to 
their  hcirs-at-law  in  tho  usual  course.  If,  when 
the  testator  died  his  heir  was  an  infant,  ho  would 
have  six  years  after  his  majority  in  which  to  claim. 
The  querist  had  better  send  me  fuller  particulars. 

Pahtxhiuciuf — I.mnni  Liability.  (48471).— 
Partners  are  undoubtedly  both  jointly  and  severally 
liable  to  their  creditors,  whatever  they  may  arrange 
l»-tweeu  themselves.  Nor  can  this  liability  bo 
limited  to  the  amount  of  the  capital  brought  by 
each  into  the  firm.  If  A.  and  B.  trade  and  lose, 
their  private  property  will  assuredly  become  liable 
to  pay  tho  debts  of  the  firm,  and  there  is  no  way  of 
preventing  such  a  result.  The  principle  upon  which 
the  law  as  to  limited  compuuies  proceeds  is  tluil  tho 
creditors  know  the  capital  to  which  they  trust.  But 
this  could  not  lie  applied  to  private  partnership*  ; 
and  even  if  a  firm  were  to  announce  tlieir  capital 
they  could  not  bring  themselves  within  the  Com- 
|>oniea'  Acts,  by  means  of  a  deed  or  in  any  other 
way  that  1  can  imagine. 

Will— Dtjrlss  (t*17:i).— I  hardly  know  how  to 
advise  in  a  cose  of  this  kind,  for  tho  law  does  not 
provide  for  a  woman  of  :t2  being  controlled  without 
force.  Surely  the  woman  can  leave  her  brother's 
houso  if  she  chooses  tocxeit  herself,  and  insist  upon 
liriug  where  she  likes,  and  managing  her  own 
property.  Sho  has  only  to  make  a  later  will  to 
revoke  the  one  which  I  presume  is  held  by  the 
brother,  and  which  if  machr  under  duress  of  com- 
pulsion would  itself  be  wholly  void.  But  tins  is  a 
cose  fur  the  interposition  of  a  solicitor,  and  one  upon 
which  it  is  impossible  to  give  brief  advice:  though 
if  the  woman  should  be  wrongfully  put  away  in  un 
asylum  her  relations  can  upis-af  to  the  Lunacy 
Commissioners,  or  proceed  by  way  of  writ  of  if  dims 
Cvrutt*. 

County  Court— Pahtt.-t-i.aus  (4*»47  ">).— You 
cannot  ctrargu  for  making  out  the  necessary  par- 
ticulars to  annex  to  a  county-court  summons  ;  but 
it  is  not  essential  that  every  item  in  u  long  account 
should  bo  carried  out  fully.  If  von  waut  help  in 
this  matter  you  might  read  my  shilling  book, "  Hints 
upon  County-court  Practice." 

iiATLNO — Appeal  (484SS).— I  do  not  quite  boo 
the  jxiiut  of  this  questiou.  Appeals  an-  heard 
before  tho  Assessment  Committee  u|si:i  stated  days, 
and  it  may  luivci  been  disposed  of  without  th" 
querist's  knowledge  or  attendance.  He  hud  ts_-tter 
inquire  of  the  collector,  and  find  out  what  has 
happened. 

Income-tax— Kuuituilf.  Mgiitoaoe  (IS4W).— 
This  is  an  equitable  mortgage,  and  it  stand*  in  the 
same  ]>oaiuon  upon  this  point  as  a  legal  mortgage, 
and  so  being  an  interest  in  land,  tho  querist  i* 
IsMuul  in  law  to  allow  income-tax  upon  the  interest 
payable.  This  is  the  usual  practice  in  all  mortgage* 
relating  to  laud. 

Fred.  Wothcrfletd.  Solicitor. 
2,  Grcih'itn  Buildings,  (luildhall,  E  C 


DOMESTIC  EECIPES. 

Vegetable  Butter.  Mr.  X.  Jepson.  on  Eng- 
lish vegetarian,  nut  wishing  to  use  pour  and  adulter- 
atc-d  animal  fats,  has  sought  a  sutolitute,  and  found 
it  in  a  cximpositiou  fur  which  the  following  is  tho 
formula :  Take  four  ounces  of  the  finest  Brazilian 
nuts,  piunded  very  fine  in  a  mortar;  four  ounces 
pun- olive  oil  ;  rub  them  into  a  smooth  jelly;  add 
eight  ouuoes  of  line  w  heat  Hour  and  a  quaitcr  of  .111 
ounce  of  salt.  Hub  the  «  hole  into  a  smooth  paste, 
and  Use  as  butt.  r.  This  would  certainly  In- 
preferable  to  much  that  goes  by  tho  name  of 
butter. 

Pressed  Beef.— Buy  three  or  four  pounds  of 
beef  from  the  neck  :  boil  or  steam  until  the  bones 
will  fall  out.  using  but  little  water ;  salt  and  popper 
it  just  before  taking  up  ;  pick  out  the  bones  ami 
pack  the  meat  in  a  dish  in  which  you  can  press  it 
nicely  ;  leave  a  little  uf  the  liquor  111  tho  meat  ami 
apply  a  heavy  weight  for  several  lcuia.  Tliis  is  a 
savory  and  economical  didi. 

Grape  Loavea  for  Pickle*.— A  writer  in  the 

ftaTMft'Jf  lientlenutn  recommends  tho  use  of  fresh 
green  grape-lcavis  to  place  on  top  of  pickle*  in  jars 
in  place  of  tlanuel  orother  cl  th  usually  employed. 
Ho  claim*  the  leaves  will  pres.  rve  U10  vinegar  sharp 
and  clear  and  impirt  a  nicu  flavour.  The  leaves 
should  be  rinsed  in  pure  water  and  left  to  drain 
before  ISO,  aud  occasionally  changed.  They  ex- 
clude the  air.  and  besides  imparting  a  delightful 
flavour  to  tho  pickle  cause  less  trouble  to  tho  house- 
wife. 

Blowing-  out  a  Candle.— There  nrc  two  ways, 
the  right  and  the  wrong,  of  performing  this  seem- 
ingly simple  operation.  If  the  candlo  is  held  on  a 
level  with  the  blower's  mouth,  or  blown  down  upon, 
as  usual,  as  it  stands  on  a  shelf  or  table,  the  wick  will 
smoulder  and  smoke  till  tho  room  is  tilled  with  its 
chsagrecable  smell,  and  tho  wick  burned  away  so  tliat 
it  cannot  bo  lit  next  time  but  with  difficulty.  If 
tho  candlestick  is  held  well  nbovo  tho  blower's 
hrsul,  and  tho  flamo  blown  out  from  below,  the 
ignited  wick  will  ulnvwt  immediately  bo  ex- 
tinguished, and  no  trouble  will  be  found  in  re- 
lighting the  candle. 


REPLIES  TO  QUERIES. 


In  thrir  answers,  Carrepondrntt  art  rt- 
tpectJ'uUy  reqmtlni  to  mr»tw»,  in  taeh  i«j/cr««,  th* 
title  and  number  of  the  gurry  ailed. 


[It.VKl.]  -  South   Eastern    Engines. — To 

"  C'lyle.  1  Tho  7ft.  exprc-a*  engines  stand  on  a 
whoel-baso  17ft.  3in. ;  leading  and  driving  centre* 
8ft.  Mo.  I  driving  and  trailing  centres  Mt.  Shn. 
ap;irt.  Weight  in  working  oiucr  :— On  leading- 
wheels  lntcjus  tiewt.  ;  on  driving-whcM'ls  12toU3 
Ocwt. ;  on  trailing-wheels  'Jtuus  ;  toul,  Ultons 
15cwt.— CuuriAiiis. 

[47SS5.I-  Turbine  Pit.  In  the  first  place,  any 
pump  will  euitrty  your  pit  so  loug  as  it  can  pump 
more  water  th;ui  leaks  into  pit  Oirough  dam. 
Secondly,  the  time  taken  depend*  on  diameter  of 
pumpan'l  speed  at  which  it  is  driven.  Thirdly,  the 
stroke  *  per  minute  depend  on  length  uf  stroke  of 
pump  as  we  ll  as  on  tho  above  data.  I  will  assume 
tliat  your  Hin.  pump  is  worked  by  a  crank,  which  is 
capable  of  being  driven  by  a  pulley,  and  tluit  il» 
strokn  is  12m.,  suction-pipe  4in.  diameter,  and 
pump  single-acting.  Allowing  a  loss  of  nbout 
one-fifth,  it  would  require  6,400  strokes  to  empty 
pit.  Multiplying  gear  for  reciprocating  pumjis  is 
objectionable,  Nit  we  will  allow  •<•■  the  use  ol 
pulleys  in  tlie  ratio  of  two  to  1  in  this  case.  That 
u,  if  pulley  on  crank -shaft  of  pump  is  1ft.  diameter, 
that  on  driving-shaft  will  lie  2ft. ;  the  pump  will 
then  make  40  revolutions,  or  20  effective  strokes, 
v  :  iu  uute,  and  "ill  take  liUKj  20  <M  a  little 
over  e  j  hours.  I  have  been  obliged  to  assume 
dimensions,  us  you  liavo  uot  given  those  I  asked  for. 
— (jLArros. 

[4S03fi.l-ShelLi.-An  eminent  eonehologist  in 
the  S'.nth  of  Irehind,  well-known  to  colloctarB 
titty  ye  irs  a^o,  told  me  tliat  he  cleansed  his  she'll* 
wit!:  dilute  muriatic  acid,  the  rfMBgfh  ls  iug  regu- 
Intcd  according  to  the  work;  and  that  if  in  linish- 
iug,  the  acid  solution  u  as  hot  as  can  bo  used,  it 
leavcsu  polished  surface  on  the  sliell ;  if  used  cold,  tho 
surfaei-  would  be  dull.  I  have  siuoe  often  verified 
this.— K.  J.  Lixatt. 

MMMX]    Dead  or  Chemical  Black  on  Steel. 

— It  was  a  very  small  job  that  I  experimented  on, 
and  1  found  thai  about  a  winegl.uwful  of  turpentine 
ami  a  teasl>oouful  of  sulphur  had  the  desired  effect. 
Von  will  require  to  be  very  careful,  and  go  over  tho 
w  -rk  without  leaving  any  grains  on  tlie  metal,  as 
it  leaves  it  all  spotted  when  heated.  A  trial  or  two 
will  soon  enable  you  to  judge  the  projs-r  quantity. 
I  tried  it  on  the  propeller-shaft  of  a  model  steamer, 
uud  it  protect*  it  perfectly.    Avld  Ukkxik. 

[  Ism  !.]— Dead  or  Chemical  Black  on  Steel. 

—Perhaps  the  following  may  bo  of  use  to  "  Bicycle 
Uide-r  "  ;  — Add  to  oil  of  tui-]s'iitine  strong  sultthuric: 
ueid  drop  by  drop,  stirring  it  until  a  syrupy  pro- 
1  ipit  itr  l- formed.  Tlie  liquid  must  be  repeatedly 
tt  ashed  wilh  water  until  the  water  exhibits  no  mori) 
acid  itactinn.  'Hie  precipitate  is  next  brought 
upon  n  cloth  filter,  and  alter  all  the  wafer  has  run 
off,  the  syrupy  mass  is  fit  for  use.  This  is  pointed 
over  th>'  iron  with  a  brush,  being  iirevieaisly  diluted 
w  ith  eil  of  turjs  iitine,  in  case  it  doc*  not  How  well. 
Immediately  afterwards  the  paint  i«  burnt  in  by  a 
gentle  heal,"  and.  after  cooling,  tlie  black  surface!  is 
rubls  d  with  a  piece  of  woollen  ttuft  clipped  in 
limcccd-oil.-E.  O.  B. 

[4S07.1.] — Water  Ena*lno.--You  can  make  your 
wati  c -engine  exactly  like  a  steam-engine  if  you 
lik.  ;  but  1  should  prefer  one  like  the  Backus 
water-motor,  illustrated  in  No.  i.  ;,  „i  -..  tuibiuj. 

— t'^SSAll. 

[48078-1—  Muntz  Metal  Tubes.— I  do  not  know 
at  what  temperature  your  Mutitx  metal  melt?,  but 
the  spelter  should  run  at  o  few  degree*  (?av  ten) 
less.  Borax  is  the  flux.  Try  with  the  oidinary 
spelter  of  the  shops,  and  if  that  will  uot  work  ask 
for  some  softer  stuff.  -  KsSAIt. 

[4S0S.1.]    Keeping  Launch  Funnel  White.— 

There  is  nothing  but  whitow  a»h  ;  but  you  might  try 
the  effect  of  putting  a  little  bichiomate  of  ]>otash 
into  the  si/e  or  glue,  u-ing  un  extra  quantity  of 
black  or  blue  to  correct  the  yellow  tiuge.— T.  P. 

f;  -i  isi'>.j  Red  Ink.— You  mean  Brazil- wood— 
uot  logwood,  as  you  will  only  get  a  purplish  ink 
from  that.  Take  4o<.  of  gnund  Braril-wood, 
l|  pint  of  hot  white  wine  vinegar,  and  digest,  pre- 
ferably in  a  glass  vessel,  for  a  day  ;  then  simmer  for 

!   h.  ur,  and  ad  1  tow  ir.!«  t'e    •  :id  .f  the  tuna 

half  tui  ounce  each  of  gum-arabic  and  alum. 
You  can  vary  these  proportions  ;  pissibly  iniproro 
upon  them.— E.  F.  C. 

[4 SU.S7.1— Dynamo  Machine  The  quantity  of 
who  required  is  11  mutter  for  calculation.  You  will 
find  much  assistance  in  tho  tables  published  in  Mr. 
Spruguc's  book,  but  it  is  rather  u  troublesome  ral- 
cul.itiim,  and  unless  someone  luis  a  similar  machine 
which  ii  successful,  it  is  scarcely  to  be  expected 
that  jiuvouc  will  make  the  calculations  for  you.— 

e.  a.  m. 
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[ISIOU.]  8traight«nlng  Wire.-You  can  do 
nothing  better  thuu  draw  it  U.t»«n  tho  rows  of 
zigrjig  pins.    See  No.  HiWfor  »  capital  description. 

14S122. ] -Drying  Room.-Pass  a  hot  solution 
of  lime  through  them  :  or  if  they  1uivl>  a  delimit  of 
naphthaline  use  petroleum  or  paraffin  oil.— T.  P. 

f4H13.i.]— To  Mr.  Lancaater.-I  m  extremely 
obliged  to  ynu  for  your  valuable  hints  as  to  laying 
insulated  wire*  all  over  the  house.  Hut  I  am  paved 
u  groat  deal  of  trouble  through  being  able  to  bring 
my  wires  out  of  the  looms  on  to  the  landings,  and 
then  direct  to  basement.  I  think  my  only  trouble 
in  in  the  constructing  of  the  indicators,  which  I  am 
very  anxious  to  do  myself,  and  shall  be  grateful  to 
you  for  drawing*  ana  instruction*. — Oxwjuui. 

[4    : !  1    Case-hardening. — Tou  do  not  say 

how  you  case-harden.  If  the  ortlinary  way  with 
leather  cuttings,  charcoal,  ic,  you  could  try  letting 
them  eool  gradually  ;  but  the  projicr  wav  is  to  turn 
them  into  water  or  oil  whiUt  still  red.-  EssaR. 

[48142.]  Liquid  Gold.— You  must  have  used 
one  of  the  so-called  gold  paints.  Procure  some 
real  cold  powder,  and  mix  it  with  any  suitable 
vehicle,— r.y.,  gold  size,  pale  copal  thinned  with 
turps  ;  or  mix  with  weak  gum- water,  and  varuish 
after  work  is  finished. -H.  D.  W. 

[JsiSti.T— Electric  Engine.— The  magnet  ma v 
be  magnetised  by  placing  a  piece  of  soft  iron  Upon 
its  poles,  aud  beginning  at  the  bend ;  pass  a  powerful 
bar-magnet  down  one  limb,  across  the  armature, 
and  up  the  other,  always  using  the  same  pole  of 
the  isuuructising-mugnct,  and  leaving  off  at  the 
same  place  as  the  process  commenced  ;  or  a  few 
turns  of  insulated  wire,  loose,  the  ends  connected 
to  a  couple  of  Buiisen  or  bichromate  cells,  passed 
round  and  round  the  forging,  always  in  one  direc- 
tion. The  armature  is  groove*!  lengthwise;  its 
cross-sectiou  representing  ^  thus,  may  lie  made  of 
a  piece  of  soft  iron,  turned,  then  the  groove  filed 
or  shaped  out.  round  the  ends  also,  having  the 
groove  alxiut  |in.  ileep  all  round,  which,  you  will 
see,  is  easy  to  wind  ;  and  ought  to  tie  wound  before 
the  brass  ends  are  filially  attached.  These,  which 
are  merely  to  mount  the  armature  upon  its  shaft, 
should  previously  have  been  fitted,  and  armature 
and  shaft  trued  in  the  lathe,  then  taken  apart  and 
wound.  The  groove  should  be  tightly  wound  and 
filled  with  the  wire.  The  sheet-copper  brushes 
should  rest  on  the  commutators,  and  do  nol 
turning.— 1'kkd.  Walkeb. 

-  Induction  Coil.  -  To  "On*."— 
Wuut  of  time  prevents  my  replying  to  "  Ernest "  ; 
but  Mr.  J.  Itniwn,  Belfast,  wno  worked  with  me 
at  the  induction  experiment,  has  kindly  consented 
to  give  the  information  asked  for.  I  therefore 
leave  it  in  good  hands.  I  hope  shortly  to  again 
reuroc  the  experimcutsand  complete  the  coil,  which 
I  trust  may  lie  as  great  a  success  as  the  Belfast- 
coil.  Meanwhile,  I  should  ha  glad  to  have  anv 
hints  on  the  above  subject,  or  any  friendly  criticism 
of  the  experiments.  Ohm. 

[483.%'J.]  —  Induction  Coll.— To  "  Oil* ."—  I 
have  obtained  live  |H-nnission  of  "  f  >lmi  "  (Mr. 
MrWhirter,  of  Barrow)  to  give  "Ernest"  Uie 
benefit  of  his  ex|ierim*'nts  in  electro-magnetic 
induction.  They  were  undertaken  in  order  to  dis- 
c  >ver  the  proper  form  for  the  st  c  uidary  of  a  coil 
having  a  core  2tiu.  by  ljiu.,  and  primary  of  three 
layers.     I  ll  •  wimlii  g  •:  tin -•• 


the  angle  of  deflection.  The  advantage  of  placing 
the  secondary  near  the  middle  is,  however,  suf- 
ficiently apparent.  A  learned  friend  of  mine  con- 
tends that  the  mutual  induction  of  the  turns  of  the 
would  tend  to 
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A 


38      70  90 


being  started  at  oue  end  of  th 
ufteward*  connected  bv  wires 


is  peculiar,  all  three 
ire.  and  their  endi 
ler  the  base.  Mr 


McWhirter  believes,  from  some  ex]jerimeuts  pre- 
viously made,  that  this  plan  gives  greater  magnetic 
power.  It  certainly  allows  a  closer  forking  of  the 
wire.  Over  the  primary  is  the  vulcanite  tube, 
about  3in.  outer  diameter.  The  magneto-inductive 
action  in  the  space  round  the  euro  was  tested  as 
follows :  A  due  of  woitd  hail  a  3in.  hole  cut  in  its 
centre,  so  as  to  slide  along  the  tube :  on  its  face 
were  fastened  10  nngs.  or  separate  single  roils  of 
copper  wire,  03oiu.  diameter,  and  rising  by  half- 
inches  from  the  diameter  of  the  tube  t<>  "in. — the 
size  of  the  outer  one.  Each  of  these  could  Is-  con- 
nected to  a  reflector-galvanometer  of  aK.ut  1,000 
ohms  resistance.  The  swing  of  the  galvanometer 
ou  breaking-circuit  was  taken  to  represent  the 
electromotive  force  acting  on  Use  ring  to  which  it 
was  connected.  After  noting  the  result  for  iwh 
each  se|«mte  ring,  say,  ut  the  middle  of  the  core, 
the  disc  was  shifted  [in.  along  the  tube,  and  read- 
ings again  taken,  aud  all  plotted  out  on  a  diagram, 
giving  a  section  of  tho  core  and  its  Held.  The 
resulting  picture  is  very  interesting.  The  lines  of 
equal  electromotive  force  are,  as  might  have  ls>eu 
expected,  similar  to  the  magnetic  curves  :  but  the 
difference  between  the  K.M.F.  ut  the  middle  of  the 
core  and  at  the  end  was,  to  me,  very  surprising — 
viz.,  Ma  against  ,tf.  The  aceonipuui  ing  cut  give* 
some  of  tin-  curves  corres|»inding  to  the  electro- 
motive forces  as  marked,  and  gives  a  rough  idea  of 
the  state  of  the  field  surrounding  the  core-tube,  of 
which  ah  is  one  side,  rrf  being  the  middle  of  the 
core.  It  is  possible  the  highrr  readings  are  a  little 
exaggerated,  as  the  reflector  hud  a  ntrnight  scale, 
so  that  the  reading  is  really  the  tangent  of  twice 


this  advantage,  by  making  it  necessary  to  spread 
them  as  far  apart  as  possible.  It  would  be  easy 
to  throw  some  light  ou  tins  port  of  the  subject 
by  trying  wliat  proportion  the  sum  of  the  readings 
given  by  any  two  or  more  toils  bears  to  their 
reading  when  joined  iu  series.  I  think  this  should 
be  done  before  deciding  on  the  form  to  be  given  to 
the  seooudary.-J.  Baowx,  Belfast. 


[4831    l    Great  North  of  Scotland  Engines. 

—As  nothing  lms  h-cn  said  in  reply  to  this  query, 
about  the  above  engines,  I  append  a  few  lines 
thereon.  The  oldest  class  of  engines  on  this 
line  had  Aft.  <>in.  wheels  (4  coupled)  aud  cylinders 
loin,  by  20in.  There  were  also  two  locos.,  built  by 
Beyer,  Peacock,  and  Co.,towork  tho  Kittybrewster 
Incline  ;  these  ran  on  4  wheels  4ft.  b'iu.  diameter, 
and  bad  cylinders  l-'iin.  by  24in. ;  weight,  25  tons. 
These  two  classes  were  Mr.  Clark's  design.  Sub- 
sequently, the  predominant  design  devolo|s9d  into 
an  outsido-ryliuder  engine,  with  a  leading  bogie, 
and  which  is"  now  the  standard  pattern  of  engine. 
For  goods  traffic,  Mr.  Cowon  (the  present  loco, 
superintendent}  designed  a  class  with  fift.  6in. 
coupled  wheels,  anil  cylinders  lOin.  by  2lin.,  and 
weighing  .'latoux  9i-wt.  Another  class  hail  oft. 
wheels,  and  cylinders  loin,  by  22in.  The  latest 
class  of  engine  was  turned  out  by  Neilson  and  Co. 
They  have  lift.  (Jin.  4  coupled  wheels,  and  cylinders 
1Mb.  by  24iu.  "  AUric  "  will  find  some  'further 
information  in  Vol.  XXVIII.,  p.  79.  CAftSTAJlis. 

[4834!>.l—  Gasholder.— (1)  When  the  rasholder 
is  (so-called)  "empty,"  it  is  really  full  of  air. 
which  has  an  appreciable  weight.  If,  uow,  it  is  filled 
with  gas  (coal-gas  i«,  I  suppose,  what  is  meant), 
as  the  gas  is  only  about  f  the  weight  of  the  air 
before  contained  iu  the  gasholder,  the  weight  of  the 
whole  concern  with  its  contained  gas  will,  of  course, 
lie  reduced.  (2)  If  now  the  pressure  is  doubled, 
the  volume  will  be  halved,  and  it  will  he  necemary 
to  use  two  vols,  to  till  the  gasholder  under  the 
increased  pressure,  and  the  weight  will  lie  increased 
bv  the  weight  of  the  extra  vol.  of  gas  introduced. 
You  say.  "Will  the  weight  be  the  same"  ;  to  what 
weight  does  "the  same"  refer  i  If  to  the  •.•}»,. 
manifestly  not,  for  this  is  the  Weight  of  the  gas- 
holder with  its  first  vol.  of  gas  only.  If  "the 
same  "  refers  to  the  weight  when  tilled  with  air — 
vi/.,  101b.,  it  is  possible  for  it  to  weigh  as  much  ; 
but,  of  course,  it  depends  on  what  the  weight  of  the 
gas  is  relative  to  air.  Taking  coal-gas  (as  above), 
to  weigh  ji  of  what  an  equal  vol.  of  air  dis  s,  then 
the  gasholder  can  lie  found,  by  ctcmeiitary  algebra, 
to  weigh  Uilb.,  and  the_  air  Jfb.  ;  therefore,  weight 
of  equal  vol.  of  gas  -  j  .  -2  -  Jib.,  and.  therefore, 
weight  of  the  two  compressed  vols.  ~  Jib,  ;  there- 
fore, the  gasholder  will  weigh  Pjlb. —  B.  B. 

[tail's).]  Knee-Jolnts  There  is  a  work 
published  by  Messrs.  Churchill,  London,  entitled 
"  Injuries  and  Diseases  of  tbe  Knee-joint,"  by 
W.  P.  Swain,  F.It.C.S.,  which  might  lie  of  u*  to 
you.— W.  Henley  Kicidioxd. 

[ISM.]  PUtlns;.  For  the  process  of  plating 
iu  gold  and  silver,  Siuee's  buttery  is  the  oue  most 
extensively  used.  It  cnusists  of  a  platinised  silver 
plate,  aud  a  plate  of  amalgamated  /inc.  The 
elements  are  placed  in  leaden  vessels  lined  with 
aspliulte.  Fir*t  of  all,  clean  the  pieces  thoroughly 
iu  a  solution  of  caustic  soda.  Then  they  are 
su«]»endod  in  the  solution  nf  gold  or  silver,  by  u 
wire  connected  with  the  negative  pole  of  "the 
battery.  To  another  wire  connected  with  the 
positive  |»>le  of  the  luittery  is  fastened  a  piece  of 
platinum,  which  is  also  immersed  iu  the  fluid.  To 
obtain  a  uniform  deposit  movo  the  cathode  back- 
wards and  forwards.  The  whole  process  is  u 
decide]}-  quick  one.— W.  ILtXLEY  KiaiMOND. 

[M72.?  Staining  Elm.  In  reply  to  "Jack 
of  All  Trades."  I  wish  to  staiu  my  vehicle  a  straw 
colour,  so  that  the  grain  of  the  wood  will  tie  brought 
out.  It  is  a  stain  that  U  commonly  used  in  vehicles. 
— Srxx. 

[4837«.]-The  Voic».-I  fancy  if  "Chorister" 
were  to  inquire  of  some  respectufde  lx>i>k  seller  for 
treatises  on  the  cultivation  of  tho  voice  by  (i. 
Xavu.  in  Italian,  hut  translated  now  by  U. 
Smiley,  one  of  his  pupils  ;  oue  by  Labiai  he. 
one  by  Crivetlis  (I  bcUere  this  U  2l'«.  ui  price)  , 


also  Jno.  Mullah's  ISI.'i  to  ls.',2.  J.  H.  Pnrk.-r 
and  Sou.  of  West  Strand,  publishers  that  he  would 
find  ample  infoi-mation  ou  the  subject  he  inquirf.ts 
about.    Unix  liWK. 

[4S37S.]— The  Voloo  —  In'Aupst  I  replied  to  a 
qnerj"  on  the  subject  of  voice  culture,  and  gave  a 
slight  outline  of  the  conditions  of  good  ringing. 
The  best  books  relative  to  voice -training  that  I  have 
met,  ant  those  published  by  Curwell  and  Sons.  Tonic 
Sol-fa  Agency,  Xo.  8,  Wurwick-lano,  Loudon.  Tie? 
most  useful  are,  "The  New  Standard  Course." 
price  3s.  tid.  ;  "  Teacher's  Manual,"  ■'is.,  and 
"  Ellis's  Pronunciation  for  Singers,"  4s.  ixl.  But, 
alter  all,  a  few  lesmius  from  a  thorough  master  on- 
better  than  any  quantity  of  books.  The  querist 
asks  also  for  advice  and  hints,  anil  I  am,  there foro. 
justified  in  enlarging  a  little  on  the  subject.  Let 
me  advise  any  singer  to  cultivate  all  ports  of  tie 
compass  equally.  The  head  voice,  falsetto,  or 
upper  thin  register  is  often  sadly  neglected.  The 
register  a  little  below,  called  the  "  upper  thick,"  is 
frequently  totally  wanting,  which  is  about  the 
state  of  affairs  with  "  Chorister."  And  the  deepest 
tones  of  the  voice  are  usually  forced  by  untrauied 
singers.  AU  of  these  faults  could  lie  pointed  out 
by  a  teacher  in  a  few  minutes. — J.  WjLLLIs. 

[4S378.]—  The  Voice.— A  good  treatise  for  the 
boss  voice  is  Lahlache's  "Complete  Method  of 
Siugiug"  (Chappell,  price  21s.)  :  but  Mr.  Beeves,  of 
Fleet-street,  London,  in  his  musical  catalogue,  has 
a  copy,  102  pages,  for  4s.  13d.  I  cannot  state 
whether  it  is  for  soprano  nr  I  miss.  There  is  Kan- 
degger's  "  Singing  (published  by  Novcllo  and 
Co.,  price  4s.,  or  in  boards,  5s.^,  anil  get  Emil 
Behnko's  "  Mechanism  of  tbe  Voice"  (.Is.)  aud 
Ellis's  "Pronunciation  for  Singers"  (both  pub- 
lished by  Curwcn  and  Sons,  S,  Warwick-lane, 
London, "who  will  forward  a  catalogue  on  applica- 
tion). I  recommend  these  works  because  I  know 
their  contents.  Now,  as  to  practice,  it  is  rather 
difficult  to  advise,  not  knowing  what  time  is  at 
"Chorister's"  dis|s*al;  but  I  give  (not  being  a 
iirofcssiotial  man)  my  own  experience  of  over  110 
years  as  chorus  and  solo  singer.  When  I  l«egan  I 
look  to  the  violin  to  help  the  voice,  and  us  a  basso 
prof  undo  only  reached  midille  C  ;  now  I  can  sing  the 
Bencslictus  of  Mozart's  I  Jth  Mass  in  its  integrity. 
This  is  the  method  I  should  udvisc :  I*racti*e  the 
scale  in  the  key  of  F  or  Ci  as  convenient  up  to  C 
for  one  hour  every  iluy,  divided  into  lo  minutes 
each  practice  :  sing  every  note  full  and  sustained, 
and  tike  good  breath  before  every  note,  begin  soft 
and  in  tune,  bring  it  out  full  in  the  midille.  and 
finish  off  soft ;  mind  and  keep  to  the  note,  and  sing 
every  note  in  lime,  either  us  oue  bar  of  4  beats  or 
two  bars  of  8  beats,  allowing  one  beat  for  breath  ; 
follow  Oils  up  for  one  mouth  daily,  then  another 
mouth  up  to  D.  aud  so  on.  This  is  what  1  call 
laying  the  foundation  of  a  voice  fur  good  singing. 
Dr.  Kitchener  used  to  say  of  Henry  Phillips  that 
**  he  made  his  voice  by  constant  practice."  There 
an*  two  first -clo-'-s  exercises  for  Imsa  in  Handel's 
choruses,  ••  We  never  will  bow  down"  ("  Judas  ") 
and  "  Wretched  Lovers  "  ("  Acia  "),  publislicd  by 
Xovello,  small  edition  for  3d.— Coustbt  JoixEk. 

;is:t7fl,l— Gowor  -  Bell  Tolephone  -Shouting 
through  the  instrument  will  not  improve  it.  but  will, 
on  tho  contrary,  damage  it  to  no  small  extent. 
Your  natural  voire  should  always  be  used,  but 
speak  clearly  and  incisively.  The  position  of  the 
reels  should  l<c  quite  at  the  end  of  the  magnet, 
which  in  its  turn  should  I*-  placed  very  close  to  the 
diaphragm  ;  but  this  latter  position  can  lie  l«-»t 
determined  by  trial.  (Jood  results  are  sometimes 
obtained  by  |silishing  the  inside  of  tho  caw  as  well 
as  out.  It  may  hap]«-ii  that  the  instrument  is 
suffering  from  the  inductive  effect  of  i 
wires,  which  should  bo 
John  Bull. 

[IS.17!>.]  —  Oower  -  Boll  Telephone.— Faults 
appertaining  to  transmitter  :  I.  Arm,  L.H.  side 
(facing  instrument),  making  indiffrreut  contact.  2. 
Straps  lending  up  to  transmitter,  do.,  do.  ;i.  Oue 
or  more  carlsm  rollers  binding  between  outer  block 
and  centre  one.  This  is  most  important,  as  one  of 
the  rollers  binding  has  been  known  to  completely 
short-circuit  the  instrument.  The  hole  in  the  outer 
carbon  block  should  1st  brought  to  hear  ^tts  near  a.s 
possible)  diametrically  in  a  line  with  hole  in  centre 
carbon  block  :  they  should  have  a  little  end-play, 
'Hie  top  edge  of  wood  diaphragm  should  be  free  t-» 
vibrate.  Ihe  copper  straps  on  which  the  outer 
eartioiis  rest  mav  nave  their  |s>iiiU  turned  up  free 
of  the  wood  diaphragm,  so  as  not  to  jar.  The  re- 
ceiver:—  I.  Coils  on  magnets  loose  and  fallmjr 
down  ou  metal  diaphragm,  causing  imliuY rent 
articulation.  2.  Defective  magnetism  in  magmt  — 
this  may  Is-  tested  by  applying  an  armature,  it 
should  have  a  good  pull.  ;t.  Adjustment  of  mag- 
net this  is  to  hv  as  close  to  the  diaphragm  as  pos- 
sible without  touching  ;  this  may  Is-  accomplished 
by  getting  the  magnet  near  the  diaphragm  and 
applying  a  I -cell  buttery  to  the  receiver  landing  - 
screws.  If  the  poles  aie  too  close  you  will  get  ui» 
noise  in  the  tubes  on  listening.  Adjust  to  about 
.'„«!.,  and  work  up  gradually  chxwr,  u-iug  the 
ljattery  as  you  proceed.    4.  Iron-filings  sticking  to 
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|*>t*  pii-re*  miring  a  ncrati  hy  uoi-»<  in  tron«itii-*ion 
—remove  these  ii  any.  .i.  The  wins  from  re- 
ceiver binding-screws'  to  bobbins  to  be  clear  of 
magnet,  or  the  nwivcr  may  be  short  -circuited  bv  the 
wires  n -sting  on  magnet*.  Ii.  The  forked  tube  iu 
which  the  indiaruhber  tubes  arc  fittest  protrudes 
too  far  through  diaphragm  frame,  preventing  the 
diaphragm  from  vibrating— This  must  be  unscrewed 
aua  the  eud  filial  off.  Itesistancc  test.  Trans- 
mittcr,  8w. :  induction  coil,  primary  wire,  Iw. ; 
secondary  wire,  200w.  ;  bolt  coil",  lOOw,  ;  reccivcr- 
coils,  '2Ww.  If  you  obtain  anything  glaringly 
ta'low  tlicse  figures,  that  port  is  partially  short- 
circuited.  7-  Arm  It. II.  siile  making  nutSi-n nt 
contact.  Sea  that  the  slots  on  both  aides  of  the 
t  are  cut  well  up,  no  a*  to  allow  the  arms 
I  good  back  contact. — Vincent. 

{4.S.'W7.1-8oap-Makln8;.-I  atn  glad  "Dandie 
Dinmout  '*  ha»  a*ki-d  thi*  qui-stion  beranw  I  hud 
»««  thoughts  of  communicating  my  ex|sricnce  of 
a  process  recommended  about  a  year  ago  in  the 

KstiLtsii    Mechanic.   Iu  couscqucu  f  what 

was  Mid,  I  tried  it,  and  with  every  nviwu  to  be 
satisfied.  I  allude  to  soap-making  by  the  cold  pro- 
ce-ta,  mid  ihould  advise  •*  P.  D."  to  scud  fur  their 
pamphlet  upon  the  subject  to  the  Grccnbank 
Alkal  i  Company,  St.  Hi-leu's.  Lancashire.  The 
process  involves  very  little  trouble,  and  the  result  is 
absolute  puritv.  The  querist  speaks  of  soft-soap. 
Probably  he  does  not  use  the  expression  in  its 
technical  sense.  I  have  not  tried  that ;  but.  as  for 
the  scouring,  and  the  toilet  soaps  made  iti  this  way, 
I  can  speak  very  highly.  We  use  none  other,  aiid 
the  quality  is  better  tlam  can  be  procured.  -  IhtvON- 
SHIRK  Suruut. 

[4S3S9.]  —  Seml-Incando«cent  Lamp. — TTbh 
same  battery  of  low  internal  resistance.  The  but- 
tery described  by  I'rquhart  in  his  "  Electric 
Lights  "  is  eminently  suited  for  Die  purpose.  If  it 
is  not  necessary  to  havo  a  fixed  spot  tor  the  light,  I 
prefer  the  lower  electrode  to  Is-  of  carUm.  If  made 
of  platinum,  it  should  bo  Jin.  or  ,'^in.  platinum 
e  top  on  which  carbon  rests  tiled 

.  T.  UaRNET. 


I  flat. 


>.]  -  Fossils. — Various  sorts  occur  in  flints— 
urslermata,  »h<  lis,  and  sponges.    Choanites  arc 
found  about  here  in  small.  numbers,  some  turned 
into  chalcedony,  others  entirely  made  of  flint.  Cut, 
and 


I  polished,  they  sell  for  a  good  sum    that  is  to 
,  line  specimens  well  coloured.    I  have  a  small 
lao  a  pecti  n  turueil  into  Hint ;  it  is  black, 
>1  into  a  yellow  matrix.   Stones  do  uot  grow, 
•  arc  generally  dcp<**it»d  by  water.    For  the 
of  your  query,  you  ought  to  consult  some 
text-lsxilc  of  geology .-lc.  J.  H.,  Ventuor. 

(4.S390.1  -FossUs.-Xn.  1.  Yes,  fossils  are 
sometimes  found  in  flint — viz.,  rhoanites  (a  sjx-cies 
of  s|K>ngiform  zoophile),  nlso  diatoms  and  forami- 
nifera.  the  minute  structure  of  which  is  beautifully 
ahown  by  the  microscope.  They  havo  a  com- 
mercial value,  fine  specimens  realising  as  much  as 
•JOs.  No.  2.  All  rounded  stones  found  in  loose  soil 
bear  unmistakable  evidence  of  water-uctinn,  and 
arc  probably  the  remains  of  beaches,  which  have 
been  scattered  and  distributed  over  our  island 
during  the  glacial  drift  period,  while  England  was 
below  the  jca-level.  They  do  not  grow,  their 
tendency-  is  rather  to  diminish  in  si/e  by  crumbling 
away.  — Homx  Thomas., 

(4*WX1— Scrupinir  Cast  Iron.— The  scratch- 
ing you  allude  to  pmlnMy  ims-ivd*  from  your  way 
of  holding  your  scraper,  which  should  not  cut,  but 
sharply  rub,  as  it  were,  powder  from  the  high 
places  left  from  filing.  I  usually  take  %  worn  saw- 
rlle  and  grinil  the  cuts  out  upon  its  three  faces, 
oilstone  it  to  an  edge,  and  hold  it  hy  the  handle  in 
thr  right  hand,  while  I  give  it  a  radial  motion  from 
the  right  wrist,  with  the  left  hand  upon  the  scraper. 

I  have  to  scrape  the  name  place  twice.  I 
the  w-raper  ut  right  angles  to  the  former 
movement,  giving  n  more  finished  a|»pcaranou  to  the 
work.  If,  as  1  presume,  you  have  a  large  surface 
to  get  up.  I  should  recommend  a  round  rile,  say 
Sin.,  cut  in  the  centre,  and  the  end  flattened  to 
about  tin.  thick,  squared  off,  ground  and  oilstoned. 
This  is  more  suitable  for  a  large  job  :  hut  on  cast 
iron  it  must  be  frequently  sharpened,  or  in  en- 
deavouring to  make  it  cut,  after  the  mlgc  is  gone, 
the  corners  will  scratch  the  work.    Fnro.  WAUtRB. 

14Wv|  -BoroJatinB-  Clock. -If  you  wish  to 

make  a  clock  or  watch  go  slower,  you  must  lengthen 
the  pendulum  ;  if  faster,  shorten  it.  The  pendulum 
«H  a  watch  is  grnrnillv  called  a  hairspring.  You  had 
better  get  the  "  E.M.''  for  the  last  six  months  it 
wilt  teach  you  more  than  a  book,  as  books  are 
\f  written 


sight  to  the  trade.  Watch-wheels  are  first 
stam|»*d  out,  then  threaded  on  a  piece  of  wire 
screwed  tight  togetlur  by  means  of  a  nut  ut  the 
cod  ;  they  are  then  placed  under  a  cutting-tool  in  a 
lathe,  which  cuts  groove*  from  one  end  of  the  wire 
to  the  other.  The  grooves  are  regulated  by  means 
of  a  largo  dotted  steel  pbite,  which  revolves  with 
the  wire  ;  the  cutting-tool  is  so  made  that  it  rounds 
off  the  ends  of  teeth,  and  polishes  at  same  time.— A 
Feixow  Wi 


[I8l0.j. J  Interference  of  Light.— I  bars  not 
given  much  attention  to  the  subject,  anil  must, 
therefore,  refer  M  LI.  B.  A."  to  the  ••  others."  to 
whom,  with  myself,  he  directs   his  inquiry.— 

(tSdiHj.l-Heed  Organ.— If  "  E.  J.  L."  has 
gone  so  far  without  seeing  where  he  was  going,  ho 
has  only  himself  to  blame,  though  it  is  uot  unlikely 
that  he  mnv  have  been  misled.  His  bellows-action 
now  takes  liim  up  to  IBOin.  -  why.  1  cannot  imagiuo ; 
but  surely  it  can  lie  reduced,  for  he  can  get  a  har- 
•  moniuin  pan,  or  an  American  orpin  action,  under- 
j  ncath  the  kevs,  and  then  have  the  nuiuual  only  :tl 
,  or  HJin.  at  the  outside,  The  former  figure  is  about 
J  the  usual,  and  without  particulars  as  to  the  bellow* 
constructed,  it  is  only  advising  in  the  dark.  Even 
those  who  know  "all  about  it"  always  make  a 
rough  sketch  and  measure  up,  to  see  how  things 
will  come  ;  hut  your  correspondent  seems  to  have 
gone  on  the  happv -go-lucky  system,  and  has  got 
into  a  fog,  as  might  be  expected.  As  be  has 
balance  keys,  if  he  nut  alter  his  valves,  he  might 
put  in  a  harmonium  pan,  and  use  pressure  bellows, 
the  front  part  of  the  keys  depressing  k  vers  acting 
ou  two  tows,  and  the  end  of  the  keys  lifting  levers 
acting  on  two  ami  a  half  row*.  Hut  bellow  s  occu- 
tiyiiig  :i0in.  in  height  an*  a  caution,  and,  without 
ktiowing  whether  thev  can  be  reducisl,  I  scarcely 
know  wliat  to  say.  Leaving  them  with  the  suction 
action,  he  might  put  un  American  board  under  the 
keys,  and  one.  alsive  (by  cutting  it  dawn),  but  then 
his  keys  are  must  likely  0  scale,  whereas  American 
orgun  boards  are  usually  F  scale.  I  cannot  conceive 
what  sort  of  an  instrument  ho  lias  been  endeavour- 
ing to  make,  and  for  all  he  says,  it  might  he  ls'tter 
to  follow  out  the  original  instructions :  but  I  do  not 
think  the  instrument  will  1st  worth  house -room 
when  finished.  Has  your  correspondent  access,  to 
back  volumi's  r  Heeauso,  if  so,  he  might  rind  in  them 
just  the  information  he  wants.  At  pnsseut  he  seem* 
to  have  bought  a  "white  elephant":  but.  if  pos- 
sible, I  will  help  him  to  build  a  suitable  stable.  — 

OlMlAXOS. 

[18107.]  —  Creation  of  Power.  —  When  a 
magnet  is  used  to  magnetise  a  stesd  Isir  it 
loses  none  of  its  own  power.  1  suppose  Mr.  Har- 
court  imagine*  that  it  imtiarts  some  of  its  attractive 
force  to  the  bur,  but  it  does  not.  The  theory  is  that 
every  pioec  of  iron  or  steel  contains  the  magnetism 
in  a  latent  state,  that  the  latter  consists  of  what 
we  are  hound,  for  want  of  u  better  term,  to  call  two 
fluids,  the  north  and  south  magnetism,  which,  like 
positive  and  negative  electricity,  exert  a  re|*lleut 
force  uisui  thcmsclvi-*  and  an  attractive  one  upon 
each  other.  When  the  jiole  of  the  maguet  in  drawn 
along  the  steel  bar  it  sejsxmtc*  the  combined  fluids 
iu  tluit  IkmI)',  attracting  one  and  repelling  the  other, 
and  these  being  prevented  from  reeouibining  by  the 
coercive  fores*  of  the  steel,  the  hitter  become*  itself 
a  magnet  with  its  two  j-oles  complete.  Coseap. 

[IHI10.J— Marine  Glue.  -Marine  gluo  can  be 
Blade  in  the  following  manner  :  Dissolve  by  heat 
and  agitation  iu  cold  naphtha,  small  pieces  of 
caoutchouc.  Then  add  to  the  solution  powdered 
shellac.  Heat  the  whole,  with  constant  stirring, 
until  combination  takes  plai-e.  Then  while  it  is 
hot,  tsiur  it  on  metal  plate*,  in  order  to  form  shi-cts. 
To  make  it  tit  for  use.  it  should  be  heated  to  UO' 
Fahr.— W.  llt_\[,KY  KlCIUfOXP. 

[1S117.'— Simplex  Telephone.— As  requested 
by  "Cantab.,"!  send  sketch  of  switching  for  the 
Simplex  telephone,  the  front  top  ami  one  side  re- 
moved to  show  the  connections.  It  is  manipulated 
as  follows :  — To  call  tltc  distant  station  press  the 
tton  A,  which  breaks  contact  at  B  and  puts  the 
line,  L,  and  carbon  of  batten-,  C,  in  contact  at  D. 
The  circuit  is  completed  by  putting  the  rim  of 
battery  to  '/.,  whence  the  current  j-asses  through  the 
receiver  M,  and  out  at  E  cither  to  earth  or  return 
wire.  Uy  this  arrangement  the  ringing  at  the  dis- 
tant station  is  ivpcatcd  or  made  known  at  the 
sending  station.  The  contact*  at  B  an-  made  with 
two  stri|«*  of  hard  rolled  metal,  and  coutinucd  under 
the  lever  G,  which  must  be  kept  down  on  F  while 
signalling  with  the  bells,  but  be  in  con- 
tact with  I  when  speaking.  This  is  done 
by  hanging  tlui  ear-tube  on  the  lever  hook, 
or  the  Bell  receiver,  should  that  be  used  instead  of 
tho  electro-magnetic  oue.  In  coupling  the  instru- 
ment, tile  L  of  one  is  connected  with  the  E  of  the 
other.  The  transmitter  T  swings  on  two  small 
bracket*  inside  the  front,  and  contact  is  made  at  J 
and  K  when  the  front  is  closed.  Tho  carbon-cups 
are  made  out  of  lin.  carbon,  and  is  host  done  with 
a  rone  countoraink,  large  enough  to  take  half  the 
ball  without  touching  the  head  of  the  screw  which 
•ure*  the  cup  in  its  place,  or  the  cup  may  be  glued 
in  its  place,  contact  being  made  by  twisting  a  wire 
round  the  outside  ;  the  disc*  are  mode  with  slices 
of  carlsin-poncil  with  a  groove  round  them  to  have 
wire  twisted,  and  when  tho  Isills  are  screwed  up  in 
the  case  they  should  lie  quite  free  to  rattle.  The 
cups  should  be  arranged  lin.  apart.  An  old  saw 
aud  a  filo  will  do  all  the  cutting  and  shaping,  and 
if  you  liuve  no  lathe,  a  brace  will  answer  the  pur- 
pose. In  the  receiver,  a  bundle  of  iron  wires  takes 
the  place  of  the 


devised  to  meet  the  ease  of  "  BclX-  "  disclaimer,  in 
which  he  disclaims  a  magnet  exeitisl  bv  a  buttery 
in  the  line  circuit.  The  adjustment  of  the'dia  - 
has  to  be  made  before  hually  screwing  up,  i 


give  no  trouble  if  you  otnorve  to  file  the  faces  of 
the  body  of  receiver  und  the  eon-  a  dead  level.  Then 
cut  a  ring  of  stout  writing-paper,  with  the  hole 
alsiut  2iu. ;  glue  one  on  each  side,  aud  when  the 
ferrotype-|>latos  are  laid  on,  they  will  bo  the  right 


distance  from  magnet,  and  may  Is1  screwed  up.  In 
conclusion,  I  would  observe  that  the  instrument* 
switched  in  this  manner  are  as  loud  a*  any  made : 
but  they  can  only  be  used  in  pairs,  unless  a  separate 
switch  is  used  with  each  instrument  to  reverse  the 
po)--s  of  the  lottery.  But  in  order  to  remove  that 
obstacle,  I  have  discovered  that  if  the  receiver  is 
formed  of  a  small  induction-coil  instead  of  the 
-ample  oue,  then  an  alternating  induced  current  it 
produced,  without  using  an  induction-coil  in  the 
instrument.  The  result  of  this  discovery  will  be 
that  any  resistance  in  long  linos  may  he  overcome 

Sr  simply  increasing  the  buttcry-|x»wer  to  increase 
le  power  of  the  magnet ;  the  indi  1  current 

being  proportionately  strengthened.— W.  H. 

1 18 1 '.'  1. ]—  Battery  for  BeU.  —  I  am  much 
obliged  for  last  week's  answers;  but  do  not  think 
my  battery  is  of  the  bichromate  type,  for  if  it  was, 
the  solution  would  be  of  a  red  colour,  but  as  it  is, 
it  is  us  clear  as  water ;  hut  there  is  acid  in  it,  for  I 
have  tustod  it-  I  thought  it  was  a  solution  of  sal- 
ommoniac.  What  is  the  best  solution  I  can  use  in 
my  battery,  a*  described  <>u  page  191,  Oct.  '.'Tth  i— 
A.  Dajiui-kr. 

[tSl'-'l. [-Battery  for  Bell.  Your  battery  i«  of 
tho  Lciclancht' type  :  a  /.inc-carbin  element.  The 
nine  is  plungeu  in  a  solution  of  ordinary  eoni- 
mercial  sal-ammoniac,  and  the  caibon  tirmly  fixed 
in  a  jsirous  pot,  with  a  mixture  of  peroxide  of 
and  carbon,  iu  the  form  of  a  catw 
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powder.  In  order  to  recharge  your  cells,  all  you 
will  have  to  do  will  tie  to  add  freeh  commercial  sal- 
ammoniac.—  Jonx  Bull. 

[48422.1  —  Carbon   Binding  Screws.— "A. 

Dabbler  is  much  obliged  for  answers  to  thn  above 
query.  I  have  many  bark  number*  of  the  "E.  M.," 
but  cannot  find  the  exact  answer  1  wont — namely, 
how  to  re-solder  brass  bteilteg-scrcws  on  to  car- 
bons. Full  instructions  how  to  go  about  it  will 
greatly  oblige.— A.  Djuimxu. 

[48422,1-Carbon  Binding  Screws.— To  re- 
copper  (or  electrotype)  your  carbons,  proceed  as 
follows  : — Make  up  a  eoupki  of  Daniel)  ceils,  and 
obtain  an  ordinary  marmalade  jar.  and  into  this 
place  the  end  of  the  rarbon  you  wish  to  lie  coppered  : 
attach  a  wire  to  the  top  of  the  carbon  by  either 
twisting  it  round  tirmly  so  as  to  insure  perfect  con- 
;  or  get  a  small  nut  and  bolt,  previously  twisting 
"  of  the  wire  round  the  head  of  tl 


>  bolt,  and 

placo  this  amm  the  top  of  the  carbon— the  bolt- 
ftead  and  wire  on  one  side,  and  the  nut  on  the  other. 
The  nut  can  be  screwed  np  tight,  which  keeps  the 
wire  in  contact  with  the  carbon  quite  securely-  The 
other  end  of  the  wire  you  must  connect  to  the  ;i»e 
of  the  Daniel]  kltoy.^  X™  obtain  a  plate  of 

jar  wit^the  carbon,  but  at  tho  opposite  side  of  the 
jar.  Canflnust  be  taken  that  the  copper  and  carbon 
plates  are  exactly  opposite  each  other,  and  that  they 
are  not  in  contact.  A  wire  must  be  connected  to 
the  copper  plate,  and  also  to  the  njmrr  of  the 
Paniell  battery.  After  charging  the  Daniell  cells, 
also  pla 
in  the 


bout  3oit.  of  crystals  of  copper  sulphate 
copper  and  carbon  plates.  No 

 ',  which  should  beou  a  level  wit 

wish  to  copper  the  carbon.    You  will 


pour  in  some  water,  which  should  beou  a  level  with 

find  that  the  aide  of  the*  carbon  next  the  copper 
plate  will  be  coppered  first,  and  when  the  coating  is 
thick  enough  turn  the  carbon  round,  and  when  it  U 
sufficiently  coated  on  both  sides  (which  will  take 
several  hours  to  accomplish)  the  carbon  can  be  taken 
out  of  the  bath,  and  all  the  solution  of  copper  sul- 
phate washed  off  the  coppered  portion  ;  anil  when 
this  is  quite  dry,  paint  it  over  with  spirits  of  salts, 
and  place  a  piece  of  fine  Bolder  on  the  surface,  and 
with  a  solilering-hit  proceed  to  carefully  float  the 
■older  over  the  aides,  edges,  and  top  of  the  coppered 
part.  Great  care  must  be  taken  to  see  that  the 
sohlering-bit  is  not  too  hot,  or  it  will  cause  the  thin 
coat  of  copper  to  blister  and  peal  off  the  plate,  thus 
rendering  the  whole,  process  useless.  Now  a  lead 
cap  can  bo  easily  cast  to  the  top  of  the  plate,  a 
terminal  Is'ing  held  in  contact  with  thn  plate  while 
the  lead  is  being  poured  into  the  mould.  When  the 
lead  is  cool,  the  terminal  will  be  firmly  and  perma- 
ueatly  connected  to  the  carbon.  The  lower  part  of 
the  terminal  may  bo  previously  tinned,  which 
insure*  perfect  contact  throughout.  As  the 
mouMing  process  would  take  up  considerable  space 
wi  re  I  tu  describe  it  fully  to  you,  I  cannot  occupy 
more  of  your  space  this  time  :  but  should  you  require 
this  subject  more  fully  explained,  and  if  our  Editor 
will  allow  me,  I  will  need  instructions  as  to  the  way 
in  which  I  prepare  my  carbons  and  cast  on  lead 
caps;  anil  as  I  have  never  hail  a  faulty  plate  stent 
adopting  my  present  method,  it  may  be  of  some 
slight  service.  To  prevent  the  salts  creeping  and 
attacking  the  lead,  I  coat  the  lead  cap,  and  lin. 
below  it,  with  a  mixture  of  rosin  and  pitch,  which, 
when  well  floated  over  the  work  with  a  warm  iron, 
makes  really  a  lint-class  job  of  the 
effectually  prevents  the  sajtscrecpteg  up.  -StKOUASIT 
Aktuue  Sujlrpe. 

[48429.1  -Garden  Bed.-If  A  B  A1  B>  is  the 
elliptical  bed,  whoso  foci  are  S  S',  a  walk  can  be 


made  round  it  having  the  same  shape.  If  the  walk 
fa  to  be  "it.  wide,  set  off  this  distance  from  A  and  13 
on  the  major  and  minor  uxes  produced. 


With  the 
C<j,  describe  a  circle  cut- 
With  thittse  foci,  anil 
iml  i  Hipse  can  i-  di— 

F.  <»T).  llOAUL. 


centre  ft,  and  the  distant 
ting  the  m,ijor  axis  in  * 
■  «'  ft  ft1  for  axes,  the  rcq 
scribctil  pirallel  to  the  !*td. 

[48431.1  L.  and  S.W.R.-niR  cylinders  17  by 
24,  6ft.  hin. ;  "Castor"  cylinders  17  by  22.  7ft. 
The  cylinders  of  "Castor'"1  went  originally  ITin. 
diameter ;  tin  V  may  now  he  IK,  but  as  to  this  I  am 
not  certain.  I  belie  ve  the  "  Castor  "  class  run  the 
expresses  on  account  of  their  having  bin.  more  on 
the  driving  wheel-,  the  b.gio  engines  having  6ft. 
lite,  drivers. — Clyml 

[484.11 .1  L.and8.W.En»inea.— Theeylinilers 
of  bogie  tank  No.  IJ1H  are  17  I  y  24,  coupled"  wheels 
Alt.  6m.,  cylinders  of  No.  06  "Castor"  17  by  22, 


coupled  wheels  7ft.  The  express  trains  are  taken 
mite  as  much  by  the  new  tiogte  engines  as  by  the 
•  Castor,"  4c,  class ;  but  the  latter  being  more 

numerous  it  may  appear  that  they  run  them  more. 

Tho  latter  are  greatly  inferior  in  power  to  the  bogie 

engine*.— W.  B.  P. 

[4*133.]—  Cleaning  Clocks.  -Why  do  vou  use 
cutting  stuff  for  cleaning  clocks  ?  You  hail  better 
wash  the  clock  in  hot  soap  and  water,  and  then 
proceed  as  follows  :  Hub  some  salad  oil,  or  common 
oil.  over  tho  parts  of  the  clock,  then  place  them 
near  a  tire  until  they  get  hot,  then,  while  you  hold 
them  in  a  piece  of  rag,  brush  them  with  a  brush, 
which  has  been  previously  dipped  in  paraffin,  or 
beuxolinu  oil.  This  will  removo  everything 
excepting  the  polish,  then,  with  a  dry  brush  and 
some  soft  chalk,  makn  your  clock  look  like  new  ; 
the  holeB  arc  cleaned  with  stiijm  of  good  print, 
drawn  to  ami  fro  in  the  holes,  and  then  finish 
with  jiegwood.— A  Fellow-Woiucma,:*. 

[4S4:u.l-8in«-le-Needle  Telegraphs.  -  The 

luttom  of  your  needle  is  not  heavy  enough,  and  the 
pegs  are  too  wide  apart,  perhaps.— H.  Stooke. 

[48434.]  Telegraph.—  Tho  difficulty  you  men- 
tion does  not  arise,  it  seems  to  mc,  from  the  light- 
ness, or  otherwise,  of  the  needle.  What  you  call 
the  pointer  is  the  "  needle  "  ;  the  magnet  is  between 
the  coils  on  centre  of  spindle.  The  fault  is  in  the 
commutator,  since  it  stands  to  reason  that  as  long 
as  the  electro-magnet  (the  coils)  is  excited  with  tho 
current  there  can  be  no  vibration  of  the  magnet. 
Take  a  common  permanent  magnet,  and  lay  it  on  n 
table  or  hold  it  in  your  hand,  owing  the  armature 
(or  holder)  by  a  piece  of  thread,  and  let  fall  against 
poles  ;  it  will  not  rcliound,  but  adheres  at  once.  So 
should  the  magnet  lie  over  against  banking-]iin  as 
long  as  a  current  circulate*  in  coil.  Examine  roller 
in  commutator ;  see  that  contact-pins  above  and 
below  (that  is,  earth  and  line)  just  make  contact 
and  a  circuit,  and  no  more  :  the  springs  to  line  and 
earth,  making  a  complete  circuit,  should  Is-  strong 
enough  always  to  press  against  roller  when  handle 
is  moved.  The  rebounding  of  your  needle  is 
caused  by  tiro  impulses,- that  is  to  say,  tho  contact 
is  not  perfect,  but  is  broken  and  then  renewed.  Of 
course,  the  needle  ought  to  bo  the  Lightest  possible, 
for  I  have  seen  a  needle  which  was  weighted  so  as 
to  overpower  the  current  in  the  coils.— Scorns. 

[48436.1—  Clock-Cleaning-  —  A  is  rtopwork  ; 
B  is  tho  blade  on  fusee  ;  C  is  tho  line  which  raises 
stop  A  :  I>  is  a  spring  which  is  screwed  to  front 
i-l  it". 

a 


■  •  ■  .    a-   s-v     ta>    "(■■  •■•»,      .-ii  isc  si     ±a    c-.iv  "  cu    lu  aiuui 

e,  which  keeps  slop  awav  from  blade  Tl,  when 
clock  is  not  wound  up  :  £  is  the  stud  in  which 


tho  stop  works,  anil  is  riveted  in  the  plate ;  you 
will,  therefore,  observe  that  as  the  line  travels 
(from  barrel)  up  the  fusee,  it  raises  the  stop 
until  the  blade  B  enters  the  notch,  as  shown  in 
drawing. —  A  Fellow- Wonutxx. 

TIM  17  -Electric  Clock.— A  piece  of  sheet - 
brass  a  cut  and  brut,  as  per  Fig.  1,  E.    A  pin 


fixed  on  frame  of  clock  posses  through  holes  at  I), 
and  forms  a  pivot,  on  which  the  bra**  swivels.  U 


is  a  pin  fixed  on  E,  which  is  struck  by  pendulum 
as  it  swings,  and  thus  causes  E  to  rock  on  D.  Ate 
a  stop  fixed  to  clock -frame.  E  is  held  up  to  A, 
either  by  a  spring  B,  or  by  a  balance-weight  O, 
preferably  tho  latter.  S  is  a  spring  which  serves  as 
a  ratchet  to  move  'scape-wheel,  us  shown  in  Fig, 
2.  Stop  A  must  be  fixed  so  that  one  tooth  only  of 
'scape  wheel  is  moved,  no  matter  what  swing  of  E 
may  amount  to.  "Scape-wheel  may  drive  tho  other 
wheels,  either  continuously,  as  in  an  ordinary 
clock,  or  by  once  in  every  revolution,  as  in  a  gas- 
meter  dial.  A  click  is  attached  to  clock-frame, 
and  clicks  on  teeth  of  'scape-wheel  to  prevent  the 
latter  turning  wrong  way.  This  click  is  omitted  in 
sketch. — Glatton. 

[4844 1  .J —Case  Clocks.— The  faults  yon  com- 
plain of  in  the  old-fashioned  clocks  ran  with  cer- 
tainty be  locati-d  in  tho  escapement,  and  it  is  there 
you  must  look  for  the  failing.  When  the  pallet 
holes  wear  largo  tho  pivots  are,  by  the  action  of 
the  escape- wheel,  thrown  upwards  at  one  beat  and 
sideways  for  the  other,  and  so  on  in  repeated  order, 
'lliis  occasionally  permits  a  sort  of  tripping  upon 
the  teeth  of  the  escape-wheel,  and  so  produces  an 
irregular  and  jerky  beat ;  or,  as  you  say,  nuke*  a 
few  jumpy  iMtatti  aud  then  stops  altogether. 
Itemody— Close  up  the  holes,  or  put  bushings  in. 
Again,  the  escape-wheel  may  not  he  true  in  the 
round,  or,  a  tooth  or  two  may  be  bent  slightly  for- 
ward or  back  from  pitch  line,  and  *o  causes  an  un- 
•veu  drop.  Remedy  —True  up  the  wheel  as  re- 
quired, and  correct  the  drops.  Also,  the  pallets 
may  lie  found  loose  upon  the  staff  (as  I  will  call  it) 
if  they  are  fixes!  to  the  collet  with  a  screw,  as  many 
are.  This  error,  in  conjunction  with  an  uneven 
lrop  or  untrue  wheel,  would  cause  the  beat  to  be 
at  one  moment  right  and  at  another  wrong. 
Hemcdy  moke  the  pallets  anil  incorrect  parts  per- 
fect ana  secure.  Now,  there  is  another  fault,  and 
one,  too,  often  ignon-d  by  other  than  amateurs 
and  apprentice*! ;  and  I  make  particular  mention  of 
it  because  from  neglect  to  correct  it,  much  trouble 
emanates.  The  pirt  I  allude  tu  is  the  "leader" 
and  "  crutch,"  the  "crutch"  being  the  forked  ar- 
rangement which  moves  the  pcudulum  to  anil  fro. 
It  is  u  very  common  fault  to  find  a  Large  amount  of 
play  between  the  pendulum  bar  and  tho  sides  or 
rliaps  of  the  crut.  h,  and  is  especially  noticeable 
when  tho  clock  has  becu  running  for  a  long  period 
of  time.  In  looking  at  the  action  of  a  clock  pos- 
sessing this  fault,  it  will  be  seen  that  the  crutch 
gives  a  jerk  at  each  heat,  and  produces  a  sound 
audible  to  the  car.  It  is  just  the  same  where  the 
]s?ndulum  bar  has  a  slot  in  it,  and  a  pin  is  attached 
to  the  "  leader."  In  the  common  Yankee  ntul 
German  clocks,  even  when  new,  this  fault 
is  by  no  means  of  rare  occurrence.  Its  effect 
is  to  prevent  a  sufficient  vibration  of  the  pendu- 
lum, after  each  impulse  from  the  escape- wheel, 
anil  I  have  frequently  found  clocks  that  would  not 
go  start  off  ami  do  good  work  when  this  seemingly 
trite  error  had  Ken  corrrs  tcd.  There  should  be 
only  just  eiiouj-h  freedom  to  prevent  any  touching 
on  one  side  of  tin-  piu  or  crutch  when  there  is  con- 
tut  on  the  other.  That  siilhticnt  importance  is 
not  attached  to  this  I  well  know,  and  so  little  does 
the  action  of  the  escapement  seem  to  be  known  to 
outaelcrs,  as  I  have  observed  from  some  of  my 
customers'  remark.*— that  1  veritably  believe  some 
people  think  the  pendulum  makes  the  clock  go. 
inste-ad  of  its  boing  the.  other  way  ab:>ut.  I  must 
not  go  into  the  subject  any  further  just  now.  If  1 
can  find  a  convenient  opportunity  m  the  time  to 
come,  I  will  do  what  I  can  to  comply  with  tho 
desire  of  "  Blue  Gown"  in  writing  a' few  short 
papers,  upon  the  wurk  of  clcaniug  and  repairing 
disks.     This    is  a  comlitinu.il  promise  only. — 

Autumn, 

1 4*154 .  ]  —  Railroads— '  •< !  lasgowegian'  *  will  find 
a  short  account  of  the  Oroya  railwav  in  "  South 
America,"  by  Galleuga,  published  by  Chapman 
and  Hall.  Thn  height  given  by  him  is  l.i,(KK»  to 
10,000ft.  above  aeu-level;  the  gradient*  are  "  3  to  4 
percent."    I'ago  113.-D.  H.  W. 

[48454.1- Bath  Boiler.-"  Glaswegian  "  had 
better  make  a  tmall  cross-tubs  vcrtn  .il  boiler.  Inn. 
by  4te.,  with  about  eighteen  Bn.  tubes.  Set  np  an 
the  flow  and  return  principle,  near  to  bath  as 
l«b6iblo.— A.  HtoiiES 

[484M.]  Bath  Bor. ST  [ w  Mndrise  "Glas- 
wegian "  to  get  one  ot  i  :  ■  !  s  Patent  ll-.di.il 
Bath  Heaters,"  heated  by  gas.  II  mates  no  smeU 
or  otcaui  in  the  room ;  it  also  hi  Ips  to  keep  tho 
room  warm,  dry  towels,  &c.  It  cui  be  kept 
for  immediate  das,  and  costs  less  than  a 
twelve  hours. — Nosiex. 

I4S4.V>.]  Bath  Boilor.— If  the  lower  or  main 
bath  is  an  iron  erne,  with  pump  or  other  means  of 
raising  the  water  to  the  shower  cistern  above,  tlu; 
best  and  cheapest  means  of  heating  will  bo  to  get 
ono  of  Klctchui's  solid  flame  burin  rs,  anil  a  flexible 
tube  .  place  the  burner  uueler  the  bath,  Ught  it,  and 
Uio  batli  will  lie  ready  for  use  in  about  M  minutes 
when  nearly  haU'-fuU  of  water.  Of  counHS,  tho 
more  water  required  or  the  hotter  the  water, 
the  longer  time  required  to  prepare  it.-BosWKLL, 
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148458.]— Finishing  Wrought  Iron.— To  my 

fancy  there  can  bo  no  better  finish  to  wrought-iron 
work  than  the  dean  tmi-b  that  it  spring  tool  and 
soap-and-water  mukcj.  Thfl  graver,  if  sharp,  anil 
held  flat  against  the  work,  in  hand-turning,  makes 
a  splendid  finish,  it  moistened  with  the  mixture. 
But  iu  slide-rest  and  saddle  work,  a  properly- 
adjusted  spring  tool,  whose  cutting  edge  in  k-vel 
and  parallel  to  the  centre-line  nf  tin?  lathe,  and  lias 
a  piece  uf  thick  indiarubber  in  the  bow,  a  Mow  speed 
«nd  thick  soap-and-wab  r  premium  a  polUli  that  no 
ertierv  uor  lapping  can  do.  Hut  in  work  that  can 
only  be  done  in  tho  vice,  finish  with  a  small  dend- 
wnooth  file,  moistened  with  oil.  Take  out  every 
ridge,  however  small,  for  ]Kjlishing  only  magnifies 
defects  in  workmanship.  Then  polish"  with  No.  2 
emery-cloth  and  oil,  wrapped  round  the  tile  ;  finish 
with  flour  emery.  Burnished  articles  are  got  up, 
after  polishing  or  scraping,  by  means  of  a  burnisher, 
which  I  usually  make  by  selecting  ap  old  file,  of 
whatever  shape  may  suit  my  purpose,  grinding  all 
marks  from  it*  face,  then  'well  polishing.  This, 
borne  hard  upon  the  work,  and  used  as  a  draw-tile, 
will  biirnish   to  your   heart's   content.— Fbec. 


[484G.1].- -Measurement  of  a  Deirreo  on 
tho  Earth's  Surface.  "M.1.0.  E."hasforgotten 
that,  in  the  matter  of  the  length  of  a  degree  of  a 
meridian  on  the  earth's  surface,  tho  degree  is  the 
angle  between  the  horizons  or  the  plumb  lines  at 
the  two  stations,  and  lint  between  the  radii  drawn 
from  the  centre  of  the  earth  to  the  two  stations. 
Since  the  earth  pits  flatter,  or  iu  curvature  is 
diminishing,  as  you  proceed  northward,  it  is 
necessary  to  advance  a  greater  and  greater  distance 
in  order  to  make  the  plane  of  your  h  rizon  change 
by  oiw  degree.  It  might  Is-  said  that  a  -  degree  of 
a  meridian  "  naturally  refers  to  the  angle  between 
the  lines  drawn  from  ihe  centre  of  the  earth  to  the 
two  stations  :  but  this  cn^l"  cannot  tie  directly 
ascertained  by  observation. — DtrnuxiSiala. 


mnNed  in  the  same 
y,  by  immediately 


(4846o.]— Oas-Tar.-I  was 
way,  but  got  out  of  tho  difflru 
after  tarring,  r.ddliug  over  the  surface  a  mixture 
of  rino  ashes  and  sand.  As  to  this  tar  for  tarpaulin, 
my  brother  (who  is  in  the  trade)  says  it  does 
not  do  at  all:  the  ehemirvits  in  the  tar  appear  to 
burn  or  destroy  the  fibre  of  the  canvas.  Stukbolm 
tar.  boiled  arid  mixed  with  whale  nil.  applied  evrnly 
with  a  brush,  is  the  correct  thing  to  use.— A  Mnit- 
BEB  Of  THE  SOCIETY  0>  KsOlSKtEg. 

548474.;— Model  Cutter  Yacht.  The  frames 
may  be  fastened  to  the  keel  by  slender  wood  screws, 
tossing  from  atari-  downwards  through  the  floors, 
a-s  Uiv  bottom  timbers  are  culled.  If  the  model  is 
to  be  left  bright,  F.nglish  oak  will  be  best  fur  the 
outside  planking,  pibh-pii.e  forlluid.uk,  masts, 
and  spam  (if  any},  and  teak  for  the  rail,  bitts  and 
coamings  of  hatchways.  Ouk  tun  ta  bought  iu 
lanwlon.  sawn,  from  Jin.  thirkncM  anil  upwards, 
from  the  hard-wood  merchants.  There  are  four 
papers  on  model  Yacht -buililing  iu  the  fourtli 
volume  of  "(.Well's  Household  tluide,"  which 
*'  G.  F.  L."  would  do  wi  ll  to  refer  to.  These 
papers  are  fully  illustrated,  and  comprise  the  sheer, 
draught,  liall-lirradth,  and  buly-plans  of  a  fost- 
sniling  cuttcryacht  to  waif,  fr  <>tn"which  "  O.  F.  L." 
c-^iuld  cosily  git.  out  his  working  drawings.— 
Kostxsox  Cursor.. 

[4*180.]  —  Calculating   Weight  of  Copper 

Leads  I  have  not  a  rule  for  this  that  I  can  give 
at  present.  1  have  been  considering  tho  subject 
bitterly,  ami  mnv  give  some  information  thereon 
some  of  these  days.  It  is  Uot  a  matter  for  cut-aud- 
<lry  directioiij.— Sion.v. 

[48481. ]  -  Rigging  Boot  Tawl.— "S.  S."  must 
give  the  nautical  readers  of  the  •'  E.  M."  more 
particulars  of  his  boat  before  thev  can  advise  him 
on  the  style  of  fitting  hr-r  out,  The-  word  "yuwl  " 
signifies  the  rig,  and  not  the  build  of  a  boat,  and  a 
Isoui  iift.  li  ng,  may  be  a  Ught  open  gig  of  4ft. 
beam  and  2ft.  depth,  a  aca-going  lugger,  or  a  4  or 

ton  half-decked  cutter,  if  '•  S.  S.'r  w  ill  give  the 
dimensions,  and  further  particulars  of  his  boat, 
nnd  state  whether  she  is  fur  use  on  a  tidal  river, 
obstructed  with  bridges  a  lake,  or  the  open  sin, 
no  doubt  he*  will  get  some  excellent  counsel  as  to 
her  rig  and  fittings.  Water  ballast  is  seldom  used 
except  in  large  nca-going  »tiamcrs  to  replace  the 
weight  of  coal  consumed.  It  is  Vx>  bulky  ami  cum- 
bersome fur  a  small  boat.  Irnn  in  tho  sha]*>  of  old 
furnace  bars  or  pig*,  or  clean  shingle  in  canvas 
bogs  of  about  oiJlb  weight  are  commonly  used. 
A  steering  wheel  in  n  small  boat  would  be  very 
(inadvisable,  as  the  In  Iiu  has  often  to  be  put  hard 
up  or  hard  down  in  a  hurry.  With  a  tiller  this  is 
done  in  half  a  second,  w  ith  a  wheel  it  takes  about 
half  a  minute. — Komxso:;  C'lil'soE. 

(4,<My3.1- Oa»  Stoves.— 1  liavu  tried  the  stoves 
mentioned  by  your  correspondent,  "  Havling 
Island."  both  ir.  my  workshop  and  library,  and  1 
find  them  most  useful  ami  economical.  The  one  I 
use  in  my  workshop  give-,  both  light  and  heat.  Unit 
in  my  library  iieat  only.  Thty  each  consume 
about  tift.  of  gas  wr  hour,  certainly  uot  more,  at  a 
cost  to  mo  of  little  over  one  farthing.    Like  "  Hay- 


ling  Island."  I  also  used  unprotected  pas-lights  to 
work  with  at  night,  and  was  much  troubled  with 
condensation  on  mr  lathe  and  tool*  in  cousequence. 

Now,  however.  1  obtain  equally  good  illumina- 
tion with  a  Ritchie's  "  Lux  f  ■ulor,"  to  which  I  have 
adapted  two  reflectors  which  throw  tho  light  on 
any  spot  desired,  and  all  my  trouble  from  condensa- 
tion has  vanished,  and  my  lathe  and  tools  are  kept 
in  capital  order.  Tho  system  of  this  stove,  which 
absolutely  requires  no  flue,  is  mgcuiou*  and  effectual, 
and  appears  to  eliminate  all  the  noxious  results  of 
gas  combustion,  rxcept  perhaps  a  trace  of  carbonic 
acid,  which  must  be  so  small  as  to  be  imperceptible 
in  any  room  with  a  door  and  window.  It  is  pro- 
bably this  defect,  as  it  may  be  called,  that  recom- 
mends the  stove  for  use  in  greenhouses  and  con- 
servatories ;  but  on  this  point  I  have  no  experience. 
All  I  can  say  is  that  I  have  had  the  two,  as 
described  above,  in  constant  use  for  over  two  years, 
and  find  them  admirably  suitod  for  the  purpose* 
required,  and  quite  free  from  all  the  objections  and 
'  by  the  tic  of  gas- 


uunoyuitrcs  invariably 
Ay  stevb. 

[18195. J — Sharpening  Steel  Folnta.— They 
are  generally  used  wot  with  water. — Noat.v. 

[48497.]— Plating   Brass  —  "T.  F.  C."  can 

easily  tin  his  brasswork  by  dipping  in  soldering 
fluid'  then  into  melted  tin.  If  that  w  ill  not  suit 
him,  and  he  choose*  to  advertise  his  address.  I  will 
tell  him  how  I  silver-plate  tilings  without  either  a 
battery  or  heat. — A.  HuailES. 

[iKI9S/;~Hardonina;  Brass.— "  T.  F.  C." 
cannot  harden  brass  except  by  hammering  or  pres- 
sure ;  he  should  buv  his  wire  "a  few  sizes  too  largo, 
then  rig  up  a  draw-bench,  and  draw  to  the  required 
size  ;  he  will  then  got  it  as  straight  and  hard  as  he 
ch(M-*cs. -A.  Hi'unu). 

[48498.}  —  Hardening  Bras*.  —  Can't  you 
straighten  them  bv  drawing  through  a  hole  in  a 
stts--l  plate,  and  su  harden  at  same?  time  f  At  any 
rate,  that  is  how  to  harden  those  you  have  sof  tuueu. 
Must  they  lie  made  separately,  instead  of  being  cut 
ofl  from  long  lengths.— T.  M.  1'. 

[4K.101.j-  Seal,  in  Boiler. -The  advantage 
gained  by  removing  the  scale  is  so  great,  mid  the 
cost  of  a  few  gallons  of  petroleum  is  eo  little,  that 
"J.  I).  E."  could  not  do  tatter  than  try  a  few 
tubes  {say  3  or  4)  and  rejsirt  tho  result  to  this 
paper,  for  tlui  benefit  of  all.  As  I  am  daily  eugaged 
among  boileis.  I  would  be  glad  of  any  new 
"wrinkle"  which  may  be  found,  particularly 
with  petroleum  or  other  oils,  as  I  never  found  any- 
thing good  in  their  use.    I  should  also  be  glad  to 


follows  :  "The  rocket  mould  U  represented  at  Fig. 
2.  It  consists  of  n  solid  foot  of  wood  ;  upon  tho 
centre  of  this  stands  a  short  cylinder  about  iiu. 
high  and  exactly  tho  size  of  the  mould  to  be  placed 
over  it,  a*  afterwards  described  ;  this  short  cylinder 
has  a  shoulder  above  and  terminates  in  a  round  top. 
tint  of  the  middle  of  the  top  is  a  tapering  thick 
brass  wire  projecting  some  inches  upwards 
(about  |  the  wholo  length  of  the  case  as 
before  stated).    The  whole  is  so  arranged  that 


8 


F-l    C,  I. 


f  /  C.S. 


know  the  object  sought  by  following  instructions 
given  by  "  Jack  of  all  Trades,"  in  answer  to  l.VWH, 
as  it  cannot  possibly  prevent  formation  of  deposit, 
but  it  would  tend  to  make  it  stn  k  to  boiler  and 
cause  overheating  :  and  1  am  sure  it  could  not  pre- 
vent corrosion,  i  If  lourse,  I  am  only  speaking  as 
far  as  my  experieuet  leads  me,  Is'iug  that  of  n 
practical  hoilermukorwith  nearly  lOvcais' experience 
as  uispeetor.— Boirwixr.. 

[4S.V)4.]— Roman  Candle  Stars.— You  cannot, 
make  stars  out  of  your  oomj>o«itioii.  f'amphor  Ls 
no  use,  and  may  be  the  ruin  of  some  colours.  'Hie 
means  of  mixing  th^m  vary  with  tho  nature  of  the 
oompixsitnins.  Shellac  in  spirit*  of  winn,  starch, 
gum-arabic  are  all  used.  You  cannot  do  better 
than  get  "  '  l*rocticu*'  on  Pyroterhny,"  which  was 
ailvertised  in  this  magazine,  and  will  tell  you  all 
about  it. — J.  F.  E. 

[18.W7.]— Sky- Rockets.  —  You.-  composition 
seems  altogether  too  strong,  but  you  do  not  mention 
the  diameter  of  your  roc  ket*.  All  rockets  require 
a  cavity  in  the  eharKo,  which  is  the  size  of  the  orifice 
at  the  mouth,  and  half  that  size  at  the  other  etui. 
I  suspect  this  is  what  you  call  a  choke,  but  choking 
projsfr  is  now  very  frequently  abuuikuied,  and  chiv- 
stopped  mouths  used  instead.  Sec  answer  to  X"o. 
48WI.— J.  F.  E. 

[48307.1-Sky-Bocketa.— Inanswerto'Tilen's" 
query  as  to  sky-rocket*  and  coloured  stirs  (IjCi04),  I 
inclime  the  following  extructs  from  Spou'*  "  Work- 
shop ltecipes,"  slightly  abbreviated  ;  "Tho  sizes  of 
rocket*  ure  indiniti-d  by  weight -i.e.,  nunci-s  and 
pounds.  Thus  we  say  an  eight-ounce  rocket,  a  (siund 
rocket.  Arc.  Bv  this  expression  it  is  not  meant  that 
the  rocket  itself  weighs  this  amount,  but  that  the 
bore  or  canity  will  just  admit  a  leaden  bullet  of  that 
weight  to  pass  down  thrm."  ltocket  c.i*es  an- made 
of  stout  brown  ]«iper.  as  I  dare  say  you  know.  All 
rockets  must  have  a  choke,  which  is  made  as  follows : 
"  To  choke  the  case,  draw*  the  former  jiartly  out, 
until  you  can  see  about  lin.  of  tho  inner  cavity  of 
the  rase,  then  put  on  the  second  joint  (the  wire  of 
which  fits  into  the  hole  iu  the  former)  and  push  it 
in  until  its  end  is  about  Jin.  within  the  ruse,  leaving 
a  space  of  alsiut  Un.  between  the  two  joints  occu- 
pied by  the  wire  alone"  (Fig.  1).  Then  turn  a 
strong  cord  once  round  the  enso  where  tho  cavity  is 
and  pull  it  tight.  When  sufficiently  compressed  tie 
it  with  strong  twine.  You  ask  aliout  an  inner  empty  I 
case  iu  the  rocket  there  is  nut  exactly  ii  case,  but  a 
cavity  (the  size  of  tho  hole  at  the  choke),  runuing 
ubout  {  the  length  up  the  case.    This  is  formed  as 


when  one  of  the  new  rases  is  pat  upon  the  wire  and 
forced  down,  the  wire  fills  up  the  choke-hole,  the 
round  top  fits  into  tho  small  part  of  the  case  below 
the  choke,  tho  shoulder  of  the  cylinder  bears  tho 
extreme  end  of  tho  case,  and  the  short  cylinder 
agrees  in  size  with  tlie  ouUido  of  the  case.  There 
fits  over  tins  (case  and  all)  a  strong  wooden  or 
metal  tube,  so  that  there  is  no  cavity  but  the  inside 
uf  the  rocket  -raise,  and  inside  this  the  wire  projecting 
upwards.  The  composition  is  mmmea  in  with 
rammers,  made  of  hard  wood  (Fig.  :i)  with  a  cavity 
to  admit  the  piercer."  The  rocket-case  is  put  over 
the  picrecr,  and  thu  tube  is  put  over  all,  so  that 
however  hard  the  compo  is  rammed  in  there  is  no 
fear  of  bursting  the  cam.  AVitf  f\mpMitiau — 
Saltpetre,  l'.'oz.  ;  charcoal.  Con. :  sulphur,  4o».  ; 
meal  powder,  loz.  Smaller  quantities  in  like  pro- 
portion. After  tho  rorkct-rasu  is  filled  the  cavity 
left  by  the  piercer  is  rilled  up  with  meal-powder, 
made  into  a  stiff  paste  with  spirits  of  wine.  I'vvtpt 
fur  Kixktt  Stars  :  Kit!  .V.'ars — Chlorate  of  potash, 
21  parts:  nitrab-  of  strontin,  .jJ:  calomel,  12: 
sulphur.  0 ;  shellac  in  powder,  <> :  sulphide  of 
copper,  2  ;  ehan  imil,  2.  1  nis  is  a  formula  given  in 
S[*>i('s,  but  1  have  found  that  ordinary  coloured 
(lies  will  do  as  well.  They  should  Le  slightly 
moistened  with  spirits  of  wine,  and  rolled  into  bills 
about  the  size  of  peas,  ltomau-candle  stars  can  bn 
mode  in  the  same  manner,  but  should  bo  cylindrical 
instead  of  rouud.  ami  tit  the  case  they  are  iutembsl 
for.  They  may  bn  shout  the  length  of  their  own 
diameter.  Reference  to  sketch:  A,  brass  tubo; 
B,  caso  ;  C,  piercer.— QuMO, 
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To  prodnce  "  crackle  "  surfsoe  gla«J,  a  ] 
inventor.  M.  Bay,  covers  the  snrtV-c  of  a  slieet  of 
glass  with  n  jsiste  made  of  some  eoars— grained  flux, 
or  easily  fused  gUss,  nnd  placed  on  a  table  in  a 
muffle,  and  subjecti'd  to  a  high  temperature. 
When  the  coating  is  fused  the  idiect  is  withdrawn 
and  rapidly  <yx)led,  nnd  the  superficial  coating 
separates  itself  uud  h-aves  the  irregular  surface.  By 
protirctiug  finie  parts  of  the  gl  i^Mmm  eontact  with 
the  flux,  designs  and  lett-.-riug  may  be  li  ft  in  smooth 
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QUERIES. 


;<s<*,;-  Stains  in  Sulphur  Bleaching-  ;«J»» 
•ome  montlM  putt  in  blenching  wisdtcn  or  cotton  gunisby 
•toving  with  bunting  «ulphur,  »  large  number  of  pi. 
have  culue  out  of  tin-  stoves  bearing  light  y.-Uuw  »Um» 
These  stains  on  drying  destroy  tbv  fibre  and  render  the 
fabric  mttrn-  All  possible  means  have  been  tried  to 
detect  and  »n»v  the  cnu«c,  lut  without  suierws.  A» 
1  believe  this  in  a  complaint  not  cunnonl  to  ua,  perbapa. 
»Hf  oomspojul-ut  of  "aun"  may  have  lw-.nl  at  a 
remedy.  Thi-  pieces  bc-f on-  «!ov  ing  arc  milled  with  fuller'* 
earth  and  afterward*  aeoiired.— Biiai«i:i.u. 

[4ttm]  Varnish  or  Polish.— la  there  any  proof 
against  the  heat  of  a  teapot  or  jug  filled  with  hot  tea  or 
not  water !  1  have  an  oak  W-tmjr  puliahed  or  varmdied 
Standing  a  teapot  lull  of  hot  tea,  anil  a  jug  full  of  hot 
water  on  it  has  marked  it  and.  so  far,  spoilt  iu  appear- 
and*. I  should  be  glad  to  know  if  there  i*  any  vanushor 
polish  with  which  lie  truy  may  be  varnished  or  polished, 
and  which  will  1«-  proof  against  marks  occaslonisl  under 
the  above  eircumsjancca.  I  should  prefer  not  to  alter  the 
colour  of  the  oak  or  hide  tlie  grain  of  the  wcksI.  1  have 
noticed  that  lacquered  t«w-tr*ys  am  not  affected  by 
vcaacls  filled  with  hot  mat.  r  bring  stood  on  them.  I  do 
not  know  if  laeuucring  can  he  effected  on  oak,  or  what 
effect  it  would  have  on  the  colour  or  xrain  of  tlie  wood 
Any  information  on  the  subject  of  tliia  query  will  be 
lhak/ully  received.-*).  L. 

14«l0.]-Electro-Motor.  T.i  M«.  L*sca»tm  01 
Oaa  or  "  Ocas."— 1  want  to  make  an  electro-motor  to 
drive  a  atuoll  blowing-fan.  Would  yon  kindly  give  a 
little  inatrurtwm  how  to  prore*d.  the  beat  style  of  motor 
for  the  purpose,  size,  ot  ULagucU,  quantity  and  fci/e  of 
wire,  auk  or  cotton  covered  should  it  be,  if  irutulate-d  and 
what  with,  tbe  quantity  and  sixe  of  Umuen  batterioa 
required  to  drive  it,  or  If  there  ia  any  other  battery  more 
suitable  T  1  hare  irot  a  quantity  of  llunxna  by  me,  half- 
gallons.  Floaac  stale  about  the  coat  of  buttery  power  per 
week  [my  luhour*  r  l»y  The-  sixe  of  the  revolving 
fan  la  1  (A  n  din.  ;  number  of  reva.,  4.<asi  to  4,&isJ  per  min.; 
dia.  of  discharge,  fan .  ;  dia.  of  pulley,  ¥in.  ;  breadth  of 
•trap,  1 ;  (ii  A  antatl  aketeh  would  make  it  more  clear,  if 
not  giving  too  much  trouble.  I  would  have  uaed  a  Moail 
•team  or  gaa-mgine.  but  alu  not  allowed,  the  premise* 
not  being  my  own.— J.  A.  W. 

[  iS5i  i ,  ]  —  To  Mr  Wetherfleld  -  I  find  in  the  "  E  M 
of  Oct.  MOth,  reply  4cUh4,  you  only  partly  answer  my 
question  If  the  road  i*  to  be  :«t  or  4tttt.  wide,  aa  the  cane 
may  be,  can  1  build  luy  fence  ia  or  iioft.  from  the  crown, 
or  am  1  to  measure  isl  or  10ft.  from  the  fence  at  the  other 
auk-  aa  n  1'ne  to  budd  my  fence  !  1  see,  by  an  extract 
f  or  the  better  management  of  highways  in  England,  iKrth 
July,  lfetW-51,  no  rood  to  be  lea*  than  Hiaft-  wale,  and  no 
fence  to  lie  built  lea*  than  IMt-  from  centre  of  road,  la 
there  any  other  Act  since  then  toiicliin^  upon  that  point 
or  any  power  given  to  the  local  authorUk-a  i  e.,  board;,  to 
make  any  alterationa  in  the  roada  what  width  they  think 
proper  I— J,  Ht»i x. 

[Ii«6IJ  ]  Steam  Fishing  VossoU  -  Thia  M  a 
type  of  veaeel  which  haa  not  yet  cane  into  uae  to  the  ex- 
tent which,  taking  the  enormoiw  t raffle  earned  on  by 


cry  Uslioua     Could  aoroe  of  our  mHtli.m»ti- 


,1  fnmda  inf. mn  nir  of  an  «*aicr  plan. or  of  -.rme  ill-tni- 
Ixorex  the  dniaioiu.  and  divide  Uiem  at 


i  i    ill.)  H» 

i—M  B,  I. 


KeUl.-Will 


mve  me  a  nt  ipe  tor  a  white  metal  that 
m  tin-  lathe  and  not  clog  aa  l«  uaual  w  ith 
Ue^nUal  that  It  la-  luard  and  tough 


ITae-mg  to  paint 
\pcnelne,  I 


Act  would  be  prejuduvd 


the  ordinary  SahUW  vesaa-1.  It  ahoul-1  u 
thia  ia  a  robject  which  wul,  no  doubt. 


;  and  aa 
.  intcrewt 

by  any 

corre*puDdent  giverur  full  detaila  aa  to  the  awe  of  IBKOL 
cnginea,  *e  ,  atatinir  tbe  horae-power  rtaiuiml,  and  ooal 
which  an  ordinary  »ixe  veaarl  would  need  ;  alao  atating 
what  men  would  be  diapenae.)  with  by  the  uaing  of  atcacn 
UUtead  of  the  prevent  alow-going  met  Ileal  of  fUhing 
Would  it  not  be  a  safer  veaael  for  the  nahermen,  aa  they 
could  run  Into  port,  instead  of  la  ing  iwugfit  eoutlnuallv 
m  atorma,  thereby  cuuaing  groat  de-atructiou  of  life  and 
propirty  ;  and  it  aliould  oe  inon-  eefjnumiaU  and  ulti- 
mately tead  to  an  increased  trifle  in  n*h,  and  nah  would 
be  broujrht  to  port  in  better  coudition.  >ai.iwatkr. 


;«151I .} -White 
reader  kindly 
wid  turn  well 
aoltm-  tola-it 

T.  F.  C. 

;ipV>ih.]  Fainting;  on  Enamel. 

linen  and  Itguiea  on  tnaniel  wi'.liout 
•ball  feel  obliged  il  WBt  of  your  readera  will  kindly  give 
me  instrue turns  hi>w  to  proceed.-  M.  F.  1. 

"tRMle'  -Goarlnat.  — Wciltld  acime  ennmpiiai'Jcnt 
kiudlv  give  me  a  deachpUon  of  Hnlgv'a  belt  Irietional 
geur  with  >tr»p-tn;htening  aii|anntu>.  with  figure  if  |aw- 
aible.  ur  un>  ntli.-r  atrap-tipiitenlng  a|'fwratua  llwy  uu*y 
know  of  !-l-.  H.  N. 

•tv,2o  -To  Mr.  F.  Wetherfleld.-fould  you 
kindly  infonn  me  *!:«■!»  tbe  A.-ri.nltural  Holdinga  Act 
came  into 
prior  to 
Fah». 

:tRWi  —  Harmonotrraph.- Will  any  of  ouroon- 
tributora  giee  me  a  rough  aketeh  which  would  enable  me 
to  make  one  of  the  above  '  1  do  not  want  to  go  in  lor  an 
elaborate  affair,  but  merely  a  airuplc  place  of  apparutua 
which  would  coat  a  few  ahillingi  tu  put  tofrethcr.  Civ  il. 
EaulM  It. 

[48«.'  "J-Polishing-  Whits  Wood  Plates  and 
Boxes.— I  ahould  be  glad  to  know  the  beat  way  to  polinh 
the  above  alter  1  have  painted  in  waler-coloura  then-on. 
I  know  how  to  vaniiah,  but  prefer  the  poliah  What 
poliab  ia  required,  and  bow  u  It  applied  ,'-IJ.  T.  B. 

Instantaneous  Shutter.  To  Mk,  La«- 
ctatKK.-Would  you  bo  m  kind  aa  to  try  and  help  me 
about  following  1-1  have  jmrt  purchaaed  a  rather  «p 
Bvc  inalantaneoua  abutter  |  it  la  made  of  two  thin  pli 
of  metal,  the  hole  opening  and  abutting  in  the  m-ntn 
lena,  actuated  by  a  rubber  band.  When  I  take  a  photo, 
It  aiwaya  cornea  out  on  development  double,  and  rather 
tliiu.  The  stand  I  uae  ia  a  light  aah  foleUng  portable 
tripod.  The  lefts  a  Roaa  r.  x  4  rapid  aymmelriral ; 
philca,  Wratten'a  "  London  "  ;  inatantaneoua  ahntter  by 
ilruwxung.  -  J.  II. 

;  461V24  ;  — PhotOfrraphlo,  I  have  a  eonaiilerable 
quantity  of  a  mixture  containing  old  uaed  developing 
ajlutiona.  gelatine  negative  fixing  hatha,  and  a  liver  print 
fixing  aotutiona  ,  in  the  whole  tot  a  uuantity  of  ailver 
wortn  aaving  exiata  in  aome  form  or  other.  Will  any 
'*  ourn  "  kindly  give  me  full  inatrurtiona  how  to  reeiuee 
and  Beparute  the  atlver  from  Uie  aolution  '  1  prefer  to 
obtain  it  in  the  metallic  form,  and  wiah  for  a  procem 
aa  aimple  aa  poaribte.  Alao,  how  mn  1  Ileal  obtain 
gold  in  a  metallic  form  from  old  toning  hatha  |  F 
Yblwoc. 

[48545.1-  Faraday's  Law  of  F-lectro-Macr- 
netic  Induction  1»  thu»  atated  :  "If  a  wire  be 
movxd  in  the  neigbtiourfaood  of  a  magnet  in  any  direc- 
tion, except  along  a  tine  of  force,  a  dtlierenee  of  potential 
wiU  be  produced  at  the  enda,  which,  if  tile  aula  be  con- 
nected by  a  wire  not  acted  tin  by  the;  inducing  magnet, 
will  cause  a  current."  In  thia  rule  nothing  ia  aaid  about 
variation  of  magnetic  field  being  neceaaary-  Being  ratlwr 
confused  by  theae  coullicting  »1ateine-nta  of  skilled  elee- 
txiciana  like  "E."  and  "  Jluinute  lle-e,"  I  ahould  be 
much  obliged  if  someone  would  tell  me  which  is  right  ar.d 
to  what  extent!  Pxarutxau. 

'4.WU6  "  -Cyclops  Fans  for  Oriran  Blowing;. 

—Will  Mr.  John  Wats-  .u  Warman,  or  aome  other  pro- 
fessional gentleman,  advise  me  as  to  whether  Cyclops 
pressure  f ana  will  answer  for  supplying  wind  to  an  organ 


the  «jr.nll  coda  or  one  Urge  oner  The  latter  wnult!  U 
l.tl.T  ndapt«l  for  resrulating  the  power,  iind  I'i  Bail* 
portable.— Tiion  o"  tii«  Uxaara. 


olber.  She  luia  gxa.l  heulth.  walk*  w.  II.  eat*  weB. 
ub^lemi.ius  in  her  tli-.t.  .lrinU  a  glaaa  of  t  ld*r  at  dinner 
and  one  at  «iPl.  r,  ra'Ji.-l  ml.ieet  to  durrho  a.  ocwi 
allude  to  Uie  •welling,  and  Will  not  see  a  doctor.  1 
aakeel  one  to  look  at  it  and  give  lne  a  private  openioo.  H< 
sa>»  It  is  a  veie.itA  ,.tt.eti..n.iw>l  tlro|«  *l  1  ahall  fe^rl 
much  obliged  if  Or  K-lliiuitda  will  snj  what  he  thinks  of 
it ;  whether  it  is  likely  to  dtapetw,  or  what  It  will  end  in  ' 
-Aii-rui. 

[iKVtl  To  Engineers.  —  Would  any  of  your 
reiulcr*  augget.t  to  me  a  nuiveinent  by  which  I  can  pre-t.a,l 
a  travelling  pUte  1  It  i»  IvqUMcd  to  ptuKTO*  trtep  by  at'  p 
—i.e.,  with  a  meiiiieutaiy  rc»t.  any,  every  2ln  Ktexi. 
Merxr. 

4HVr.'  "  {Titrate  of  Lead.— How  can  I  maka  nitrate 
ofleatl  on  aa  small  a  wale  as  will  fety  ctrmnierciallv  f— 

CkVM. 

4KV«; -Angles   of  Pyramid.-I   ^touW  1* 


obligfd  if  any  of  your  renders  eould  give  a  fonr.u 
rinding  the  angle  in  a  regular  four-aided  pyramid 
by  tbe  aides  with  each  otlier.-Ojt  nurv. 

\  i-Mi  |  Copper  Boiler.  —  Will  any  practical 
reader  answer  the  following  ouestions  '  vil : -  Thle k- 
oeaa  .if  copper  best  suited  lor  l->UrT  ii  >.  18.  proper 
nuinlter  ot  tubes,  and  best  me«na  of  fastening  same 
in.  HuggvatiuMl  will  be  thankfully  irceived  by— A«»- 
Txea. 

[4JtM.l— Varnish.- Would  '•  R  J."  (aee  reply  4««9) 
any  how  be  makes  his  vnurush,  and  the  qnsatitkw and  ctsrt 
of  material  f-  I>»  I  It. 

.lM;g;  [-Indicator  DiagTams.-Wertild  tny  o» 


[4HHS.]—  Oeomotrical.  —  Given  an  infinite  pUne 
revolving  cm  an  axi»  perpenduular  to  the  axis  of  an 
infinite  cylinder,  What  will  be  tbe  equation  of  the 
curve  traced  by  the  foci  of  tbr  varying  ellipse-  fontit«l  by 
the  interseeliun  of  the-  plane  ami  cylinder  when  the 
former  is  made  to  revolve  :  The-  axis  ol  cylinder  and  tlie 
peipcndicular  thereto  m  the  plane  cut  by  the  major  axis 
of  the  ellipse  la  ing  referred  to  as  axes  of  co-ordinates 
Also,  what  will  be  the  equation  of  the  curve  under 
■dmUnr  conditions  when  u  cone  is  tubetjluted  fur  a 
cylinder  !-W.  A.  H. 

[4KV.I.  -Bichromate  Potash.  -  I  -lxwld  feet 
obliged  to  any  of  your  eomspondenta  who  would  give 
me  an  outline  of  the  manner  in  which  buJnuuuite  of 
potash  la  nunufa.  t ureal  :  not  a  ut.  tbud  wltich  baa  beer 
exploded  lor  tifty  yenta,  yx-t  atill  is  quoted  iu  books,  hut 
the  f.on-5  jtdr  procews,  by  means  of  which  the  thousands  ot 


■  sold  in  thia  country  is  made.  Tlie  method  puniuetl 
some  twenty  yeam  age>  was  to  roast  in  a  proper  rev.  rbera- 
tory  fiimaee  the  requisite  pn.portiona  ol  elitvjine  ore,  car- 
bonate potash,  and  lor  the  purpose  of  keeping  it  open 
and  porous,  aluked  lime.  This  mixture,  after  sufficient 
funis,  ing,  was  exhausted  by  uu was  of  water,  furnishing 
a  aolution  uf  neutral  chrumate  |a)liuth.  thai-half  tbe 
pntash  tontained  in  this  was  taken  up  by  mewns  of  aul- 
phunf  neid,  forming  sulphate  potiudi,  which  fell  out  from 
Its  isjuiturative  insolubility.  Laving  biehrottuite  in  solu- 
tion to  be  evaporated  aud  crystallised.  The  sulphate 
potash  was  then  worked  up  into  carbonate  for  anotiicT 
operation  b  y  the  ortlinary  Leblane  procesw.  There  have 
be-en  many  patentfl  for  improved  methods,  some  of  which 
carried  failure  on  thtir  face  ;  but  liave  any  iinprovv- 
menta  of  teal  practKwl  value'  been  mstle  1  rlhou.d  my 
inquiry  lead  to  a  reply  from  one  who  practieully  undcr- 
atanda  this  inainilueture,  it  might  ltaid  to  more,  quenca, 
for  which  a  rctiaunablc  fee-  wvtuld  \x  paid.    A.  II. 

tK-.i.v    Resistance  of  Wire.   Will  someone  he 
good  enough  to  aute  the  i\sp«Uve  re»i»taiK«»—  in  oluus 
'  "  pound  of  cotton-e-overed  wtre,  Xoa.  is, 


l  plai-e  of  the  ordinary  f  eedera  ! 
mgioe  with  which  1  intend  to  blow  my  organ.   Wiall  1 


llowa  in 
gioe  wit 

work  the  feedeis  in  the  usual  way  or  put  I 
inclined  to  iLmk  that  a  fan  would  give  a 
of  wind,  but  should  like  advice  before  proceeding 
C  II- 

;iwcf7.]  Electric  Clock.-To  ■'Oixttox.' 
'*  I.  J.  C  I  tliank  )vtu  lor  youi  reply  to  query  (47'Jic 
1  have  eueeeedesl  in  getting  my  clock  to  work  and  to  keep 
passable  tune  1  have  reduced  and  altered  the-  piece  ot 
u.e!al  on  pendtituui-rod  until  1  have  tlie  surface  4111 
wide,  when  I  get  the  best  r  suits.  Your  hint  tei  have  the 
pendant  on  one  s;tle  of  the  vertical  of  pendulum-rod,  I 
think  has  helped  me  much.  I  have  it  now  to  make  con- 
tact in  about  eveiy  five  oscillations.  I  should  like  to 
make  more'  usctUaUvn*  i say,  ten),  and  as  1  am  about  to 
take  it  to  ptcevn  to  have  braaswork  cleaiMsl,  I  sliall  Itave 
the  lacs-  ename  lled.  It  has  Iss  n  silvern!,  hut  1  pi.  fer  it 
Wing  enamelled.  Can  you  tell  me  where  I  ..tit  haw-  it 
.  name  Ih-d  !  Also,  how  to  regulate  the  numb 
tions  betwee-n  each  conuiet-making  :  At 
armature  is  |in.  from  electro-magnet ;  but  1  mean  to  [ait 
it  as  close  aa  possible,  when  I  again  put  it  together.— 

L  J.  C.  . 

4VCM  ;  Bee  Skcps  In  the  sTcring  of  last  year  I 
bought  some  elm-lsiajiL*  for  IVs-  tsiieps  of  an  under- 
take-r.  anil  alter  screwing  sotnc  legs  to  diem,  put  them 
into  uae,  but  they  wartied  so,  that  1  was  obliged  to  disuse 
one  at  once,  and  another,  as  soon  aa  possible  ;  bulging  up 
in  the  middle.  The  boards  are  round,  with  a  projecting 
piece,  for  the  bees  to  alight  ten,  and  being  tor  Large 
steps  tin  y  ire  ssuie  -join  acrtsw,  awl  tire  made  of  I  in 
•tuff,  t-inee-  tiny  have  been  m  use  I  have  acrewetl  two 
atnps  on  the  bottom  of  each,  aud  have  tried  weight- 
ing them,  but  without  avail,  and  as  they  cost  Is.  til 
each,  I  wished  to  cure  them,  if  pnawUc.  -Aa.nrt  a  SU- 
CHAslC. 

[48M9.1  —  Vacuum  Lamp.  —  Writer  wishes  to 
make  a  lUiunikurll'a  inducesl  current  v.  lamp,  aud  will  Is* 
glad  of  luis-acrs  to  foliow  uig  :  1.  Sire  of  tuls.  re-pllresl 
lor  light  of  a1,  to  r»  candle  power.  *2.  N'arac  and  qtlarititv 
of  gas.  it  ki/r-  of  ti.il  nvjunvd.  4.  Number  of  small 
I'ijin,  long:  coils  t.^juiltsl  instead  of  large  one.  A.  If 
couth  n*>  is  leqvtitvd,  bow  made!  o.  liutgriun  to  show 
eounectitsus  of  small  coils.  The  battery  would  be  a  half- 
pint  one  ulle  1  with  granulated  zinc  unci  oarbou  in  n-sjas^ 
live  pots.  Acids  as  per  (trove's  ctmple.  The  fontl  pe- 
quired  for  the  lamp  is  a  tube  of.  say.  lin.  diameter,  Sin. 
linifrtli,  or  proiortieinal  aliev.    Which  would  be  better, 


I  have  a  gas- 

Bha  ■ 
'  1 


Fbox 


or  otlie  rw  i-s.'-of 
14.  IB.  and  IDt—C 


F.  M. 


[sfv.ifi.'   Dividing;  Circles. 

indicAtt.c  tinls,  which  are  circular,  i 
and  then  divide  these  divisiona  in 
dirjiciilty  In  doing  so  quick.  As 


Having  to  divide  my 
ito  unequal  diriaionji, 
o  tenths,  I  find  great 
■ ubout 


M>  minutes  fer  e-vth.  and  having  sometimes  to  or  ;*)  to  do, 


our  engineering  readers  tell  me  Uie  cause  of  the  loop  i 
the  diagnuns  !   eknd.  how  to  remedy  them  !  -Fiats. 

(tSoSt  1  -  Indicator  Diagrams.  —.Will  son 
n-ader  kindly  sUte  the  fault  or  faulta  existing  in  t 
engine  from  which  this  diagram  u  Uken.  tbe  | — 


V. 


of  engine  being—  length  of  stroke.  '.11.  9ln  ;  revolutions, 
*j  iter  minute ;  t  ut-off  at  i  stroke.  Eneine  hunronuvl 
andeundetisiiig  '   F.  C.  1). 

,4^>8.;-Plumbinir.-WUlany  of  yr.irr  readers  te  11 
me  how  to  make  a  plumber's  ,ur  egg  i  joint  '  And,  also, 
how  to  put  on  a  Muss  tap  proja-rly  .'  I  can  imanafv 
Kiervtlling  that  can  l*  done  with  the  c>pirr  l  it.  1 
shall  also  want  to  know  what  soldi  r  or  metal  to  uae. — 
A-  A. 

;i*iS»  '—  Electric  Indicator  for  Tank. -Could 
-my  nadir  tell  me  how  to  make  an  electric  lnd>rate<T  for 
It  Uing  wlvt  n  a  tank  Is  full !  I  can  make  the  indicator 
■how  lutw  nuuiv  incites  Ihi-ie  aie-  in  the  tank  when 
tit  {  don't  know  ham  t..  make  the  pomler 
water  l»  drawn —H.  U.  Ko«. 

«no  ;  Coll  for  Transmitter.  Can  amom  t.l! 
me  how  In  make  a  coil  lor  a  tran.mltter  with  >ire  and 
amount  of  wire  !   It  H,  Ron. 

iv.ii  Measurement  of  the  Height  ot 
Waves.  I  slial!  U- obliged  if  any  ol  your  reader*  ctih 
give  me  infoinuiti'in  c«l  the  Ino-t  lauctlewl  and  aeeuraU- 
itutnner  of  mevsj-nnng  the  height  ol  wavt^tl  Information 
is  also  nsiuested  as  to  whether  there  exist*  any 
s.li-rcsistering  Instruitunt  lor  menaunng  the  height* 
wh.re  the  wave,  break  on  s.'a-wull  in  harboats  lv- 

oriacs, 

[isiia/l-L.  and  N.W.R.  Locos. -Will  "  TVo- 
metheus''  kindl)  oblige  with  ftirtli-  r  ivvrtlcuUire  f  I>is- 
tribution  of  a- ight,  Con-tance,  si",  and  Nos  ll.'I  .end 
?*si  f-lit.scs.  1  always  was  under  the  impn  -slen  thill 
l"iirk  "l»  had  evlindcra  Hun  e  Win  Also,  can  ••  IW- 
tiii'tlieua"  or  any'tsae  ebte  give  particuUrs  ol  No.  Isjti ' 
CaanTxiKs. 

[iKM.)  -  Oresham's    Automatic  Vacuum 

Broke.  Will  Mr.  Htn  rt.m,  or  unyuth- rnuihunty  on 
isititinuousbrakcs,o)ilige  witlitl.'~  ripti.ini-t  dnver'a  brake 
valve  mid  cjo-toi  ot  tlieabove  brake,  »•  lately  fitted  on  the 
I.,  aud  H.W.K.  r-  Ci.mii. 

'4ssvt4.1— Drllllng-Engino.  I  have  »  drilling- 
engine  with  sell  acting  Iced.    Thu  drill  ehuisa  ita  le-vel 
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by  m.  nrw  of  ft  U'ttft  *-ftW  uliith  Li  in  the  iimitto  of  n 
l»ni^»»  tHLrn-"l,  so  Ihut  wh»n  the  bourr!  mitkt-*  our  rvvtilu- 
ti'jo  thr  jktcw  tine*  aim;  and  thr  nut  tint  ivjjiilau-w  tho 
fiiil  i*  jnin«  round  Uw  miiv  w*y  and  H*ur>r  timr  a*  the 
ik'rvw.  *liw>  nuirv  l  and  the  nut  an*  worked  by  vnur-wbe* :l« 
..M.atvt.'d  iiurm*l)ate))' to  <--nuik><bu[;  of  tht'tn#ino.  The 
number*  of  t«lh  in  thr  whrvl*  orr  : -The  one  on  Lbe 
•  r4nk<<haft  that  dri.i«  the  nut  17,  and  the  one  on  the 
nnt  *  • ,  and  th«'  on**  on  thr  rnuikshaft  that  drive*  the 
I**nr.  IS,  and  the  onr  on  eh*  barnd  ..I  ;  thi*  pit.  h  of  th«- 
*.  tvw  ia  t  thmuU  to  th«-  iu*  h  Wili  any  rowt  r  (!•»'■  uw 
<«  rulr  ior  uudUi.*'  out  how  miuiy  rr>v>ilution«  of  Id-  t<nKiiie 
U*  *  foot  in  It'furYb  of  m  r».  w  f  And.  u*  I  do  not  iuuh-n.ui.nd 
aJif*'bra,  murk,  it  in  a  fonn  that  I  can  understand.  — 

J  X  11 

♦sill  ]-Dischargw  ftom  tke  Bars.  T..  T>« 

Kiorusns  My  little  Mm,  age  7J,  has  sutf.nd  for  some 
y.»r«  from  tbeabove,  and  also  from  severe  headaches,  aris- 
ing. I  suppose,  fruui  the  sainc  nu*.  He  haa  just  bee  n 
through  attacks  «f  chkkcu-pox  anil  whooping-cough  at 
the  ami'  timi'.  lit  ia  now  at  a  village  in  In  land  without 
rue  Ural  advice.  As  I  am  in  England  I  am  anxious  about 
him.  and  should  he  wry  grateful  for  any  hints  for  the 
of  his  coae    He  ha*  taken  cod  linr-uil  at 


1  fear 


I  milk  una  iuv- 
is    spreading  internally.  What 
anil  ward  this  oil !    Ia  th-Tv  any 
b<  »pe  of  hia  out-growing  it !   lie  is  slow,  but  intrlligont. 

T.  Col. 

itTtM.;  Induction  Coll.  I  have  constructed  an 
nvlucti.iii  cot  I  a*  <»escribed  by  J.  riutclirTe  In  the  Esott-ii 
Mst'ttaiiir  for  Nov.  Ha.  Ismi,  substituting,  however, 
evitteio-s-sjveTed  wire  for  the  sflkcovercd.  Each  layer  ia 
sejairntrd  by  a  ihrs-t  of  reiranined  paper,  and  thr  whole 
thoroughly  wakwl  in  malted  paraffin.  At  first  it  gave  a 
spark  about  Jin  long,  but  since  then  it  ha*  failed  to  give 
any  spark  I  have  nww.ii  to  btlii  ve  that  tli- mniU'.ion 
i-  not  |»Tfe<^.  It  there  any  way  of  makinir  it  more 
liclly  intulated  !  Or,  will  it  la-  n>i-e«aary  to  unwind  it  ' 
Would  it  he  more  lik.  ly  to  be  .u^^ful  if  wound  in  ac- 
tum*'   No  N'»»r. 

.  «<W7  I  Cordinir  Machine.— t^ould  any  re*b  rof 
your  pap*  r  sivv  Hie  Home  i»l<  11  boa  to  ixjrintlturl  a  nuiehine 
for  the  purple  of  ]Mittinte  curd  on  to  an  artiile,  whidi, 
tn  tta  newl) -made  atat«-.  i*  about  Itiin.  Ionic  are!  Jui.  in 
■ljamrti-r !  It  ia  eomprewud  by  the  (^intinfr  to  l^in. 
diametrr.  with  a  utrrtt  h  of  an  extra  rwipl^  of  iiK-V*  l» 
lenfrth  The  arti.  le  ia  jJwble  awl  «aily  hritt.  Iu  the 
tnewntim-  It  la  done  by  hand,  and  la  rather  Udiutis  work. 

.•..>•  Sfitr.-.  Kiu-h,r.  I  am  about  bi:yin?  a 
-tram-eugine  for  the  purpoae  of  driving  a  eireolar  aaw.  I 
•hall  want  to  eut  up  to  Inn  »eoff,  ami  abould  like  to  eut 
Uin  plank»  Will  aotneone  kindly  tell  ioe  what  t»  the 
«foaIl.t,t  borw-power  1  <an  manaire  with  to  do  the  work 
well '  Are  vertical  or  hortmotal  eiunnea  bevt,  najm  not 
beixur  limited  !  Ia  a  horizontal  cylinder  more  likely  to 
wear  sooner  than  a  vertical  one  f  Ia  a  rivetrd  or  welded 
boiler  fflnaidered  the  aafest  f  And,  what  ronatrQetion  aa 
to  tube*.  *e  ,  i«  the  brut !  What  pnaoN  should  the 
boiler  be  K^Kd  to  1  Whatever  borw-powur  rt^iulnJ, 
pleaae  »Ute  tire  of  boiler  n>|uired.  and  tirobable  workiw 
pre-mre.  Any  other  portiL-uLar.  would  oblige-nraaa 
Evinva. 

>.)— Steam  Boiler.  I  have  a  amall  «tt«m 
new  «lt.   >   l"iu  ,  manhoU-9in  ;■  6in  .  with  rlnjr 
,  i  iron  plate.  n>vl«-l  aanu.   What  ia  the  huntuiur 
preeuure '   I  have  been  told  I  can  wifely  work  it  at  luulb. 
U>  the  inch.    Which  would  be  the  beat  water  to  feed  it 
or  clear  brook  water  (no  limestone  about 

ii  hoora  per  w.vk  .'   W.  W,  W."'  ClWI1  '*  " 

[486601  -Bricks,  Tiles,  and  Kilna.- Will  some 
of  your  rewilen  kindly  inform  me  whether  there  ia  any 
good  treatise  on  ma  It  in*  bricks,  tiles,  and  common 

asr  ««« 

;«S«l.I-To  "A.  8.  L."-Ple«js5  send  des-Tiption 
ot  t  cjuatoirial  stojid  mentioned  in  letter  iaaaJw,  av  I  have 
1  LL*t  aniahed  a  Sin.  telescope  !   C.  J.  E. 

4*6i  1—  Electric  Bella. -How  can  I  makeanste- 
stroke  and  continuous-action  hella?  I  can  make  the- 
ordinary  kind.  Also,  how  to  teat  solnl  paraffin  for  inau- 
latloo  !  ~C.  J.  E. 


Will 


snraoone  kindly 
euttituir 


Iron. 


me  of  your  readers 
and  what  appliannw 


;«*as.;  Oval  Mounta. 

instruct  me  how  to  make  an 
out  oval  card  mounts  for 

K  S. 

♦rat.  -Determination  of  Carbon  in  Cast 

-Will  any  prtwticad  analyst  kindly  explain  in 

for  the  manufaetvirt.  of  Keel  !-A  It  C. 

Ml  1—  Plre-LljrhU.- Will 
inform  me  how  fire  -lurhU  are  mad' 
would  be  required  for  that  purpose  !  Aa  I  have  a  large 
<  i  uantity  of  saw-dust  and  rosin  by  me  1  of  which  1  believe 
they  are  made',  and  it  is  cheap  ui  thw  country.  I  think 
it  misfit  be  made  use  of  fur  that  purpoae  to  advantage.— 
Tuui.  Uiuisar,  TimaaLavu,  Huaaxa. 

;  K.vi  ]  Poll ct y  CastinKS.  I  work  for  a  9rra  who 
r-mpLry  some  moulders'  iron,  and  when  the  work  la 
(Unshed  it  ia  full  of  little  holes,  and  what  la  termed 
*' pellety  "  Can  anyone  give  a  oauae  fur  thin,  and  the 
way  to  prevent  it !— I»o»  Cairriao. 

Bout.  -I  have  a  boat  Sflft  Ions,  sft  bean), 
drawing  about  Kin.  of  water,  in  which  1  am  about  pro- 
nrnding  up  th»  rivers  Darling  and  Murray,  and  in  which 
I  want  to  put  moim-puwer.  I  do  not  wish  to  put  an 
►osine  into  her  on  account  of  the  apace  required  tor  the 
bcalrr,  wood,  *r. ;  but  would  prefer  moving  her  fagainrt 


■cnt)  by  hand-power.  Please  advise  me 
OS  Blast   plan  to  adopt.—  Miami  on 


-knot 

the   best  and 

1>JIHI.J«.1. 

!«*»**  '.-Weak  Sl«-ht.  —  My  eyesight  haa  been 
getting  worse  for  the  last  two  or  three  years.  I  cannot 
»<e  to  read  the  "  K.  M  "  with  lamplight  without  spec- 
tarlm.  I  might  see  for  two  or  three  lines  ;  but  then  my 
er»s  get  so  dim  that  I  cannot  make  out  a  letter.  I 
ajwars  ««•  worn  when  1  wc  r'<  too  hard  or  get  excited  My 
Hge  ia  ».  aad  have  been  smoking  nearly  hall  that  time. 


ITas  thi*  hem  injuring  my  sight?  Practical  advice  will 
M  thankfully  roceivcii  -A  I).  C". 

[  IsW. !—  Dynamo.— Will  any  electrician  well  up  In 
the  management  of  dynamos  give  me  u  little  infunnaliuu 
on  the  following  pointa  in  the  management  of  dynamos  ? 
-  I  have  a  IfUrgin  dynamo  running  four  Lights  on  a  short 
circuit,  which  is  constantly  running  hot  alter  working  a 
short  time.  The  Uvtriiig*  seem  quite  free  and  easy,  and 
nothing  that  1  can  «*«e  acvuiints  for  the  fnult.  1*  It  WW' 
to  put  a  little  oil  on  the  mnunutator  ?  1  have  bevn  doing 
so.  Wliat  is  bi«t  position  for  brushes  to  touch  commu- 
tator, so  as  to  prevent  sparking  as  much  us  possible  !  I 
presume  the  mac  hine  will  get  hinted  by  the  commutator 
imrking.  a<  I  find  the  machine  very  hot  near  the 
brushes. — Vssax. 

'isso* ;  Obtaining    Heat  by  Chemioals.— 

Rome  time  ago  a  new  method  of  obtaining  heut  was 
ilcserilxd  in  the  ••  K.  M,"  A  chemical  salt  was  put  into 
a  eloaed  vessel  and  heated  In  boiling  water  It  thin  con- 
tinued to  grie  out  heat  for  a  length  of  time,  Will  any 
one  who  has  tried  it  kindly  say  whether  the  plan  was 
sucTcasful.  as  .hue  my  return  to  England  I  ™n  J^e  no 
sjTnptoms  of  it>  having  got  into  eireuhit:iin.  I  want  t<> 
heat  a  rl rowing- room.  Will  a  ys  trolium  ^tolc  do  »o  '  I 
have  no  gai.  —I.  0.  U. 

MnJ- Induction  —  Would  an  electrical  friend 
tell  me  how  to  connect  (lie  primary  wire  of  an  induction 
coil  r  I  have  Looked  in  my  back  numbers,  and  cannot 
hnd  anything  plain  enough  for  a  beginner.  Also,  if 
there  ia  a  special  way  to  wind  on  the  sc-onuary 
wires  round  the  core  f  I  hove  used  paper  covered 
with  glue  ou  both  Hidc«i  for  insulation.  The 
aecondary  wire  is  coven^l  with  I'uttcin.  Wliin  I  have 
connected  the  two  primary  w  ires,  the  hammer  i*  attracted 
to  the  *u>cl  piece  at  end  of  core,  and  will  not  leave  it  ; 
but  if  I  kiep  touching  the  terminal,  then  it  will  keep 
vibrating  Also,  could  suy  reader  tell  me  how  to  con- 
struct an  indicator  to  tell  the  time  by  electricity  actuated 
fpjm  another  clock  which  sends  n  current  every  seeuod 
or  minute  to  the  indicating  dial,  and  the  feLnd  and  number 
of  batteries  required  to  work  it  1  A  sketch  would 
answer  my  purpose  better  than  a  lot  of  < 
would  not  understand  Fro  nd  Ijincaster  pnimiwd 
paisrr  on  inducUon  coils.  Haa  it  appeimd  f  If  so,  I 
cannot  hnd  it  in  this  year's  numbers. — Isovvnos. 

riHWS.T-Cartridg-e.  —  Will  nnw  kind  reader  of 
"EM  "  give  me  a  simple  and  cheap  method  ! 
cartriilgi".  for  blasting  f  Abo,  title  of  a  good 
explosives  1— Mi>sh. 

sn'sXI  ;  Ruin  Oauifc.  -  Will  some  of  our  meteoro- 
logieal  friends  kindly  give  me  the  rule  to  calculate  a  rain- 
fall of  lin.  from  a  square  gauge  whose  sides  are  exactly 
fiui  long  each  way  '  I  <«n  find  in  back  volumes  how  to 
do  It  for  round  ones  It  i«  the  comer  pieces  I  cannot 
calculate  for  in  this  — M  M.I.Se .8. 

[4M*i.'-Worr.-Oui  Plumbago  Crucibles. 

f  an  any  one  t,-U  me  if  old  plumbago  crucibles  are  of  any 
value,  and  what  they  are  used  for,  aa  1  have  some 
'  iitdreda  by  me  !-  <i»«»xr. 

f *»!»»). '  -Steel  and  Copper  Etching.  I  have 
some  steal  and  copper  to  etch,  and  1  want  to  know  the 
best  combination  of  arid-*,  Ace,  to  do  it.  1  want  to  etch 
a  line  aa  near  as  possible  to  s  graver  eut.  Would  any 
reader  kindly  oblige  f   E  <»  1). 

wij^he^cl^u^ 

-E.  0.  If. 

[4H5S7.;  Tripod  Stand. -Will  any  reader  give  me 
directions  for  making  a  folding  tripod  stand  !  Such  a 
one  that  will  look  like  a  walking-sticK  when  folded  up.— 
TxieoD. 

Has  Mr.  Lancaster 
irticulars  of  his 
should  like  to  try 


[4HVS  1    Lantern  Disaolver  - 

ly  objection  to  riving   rne  full  particulars  of 
.solver  for  single-view  lanterns,  as  I  should  111 
id  make  one.— Oaarno. 


;«***>  '  Millstone  Plx.ln*.-  Will  any  reader 
kindly  give  instructions  for  Oxing  bottom  stone  !  Are 
they  wedged  in  anyway  t — A  Cossrssr  cktasec.iar.ti- 

[48670.^— Circular  BeUowa  Makinir.  Will  any 
one  kindly  give  me  directkiiM  for  making  atsive  f  I  run 
use  almost  any  tool,  but  do  not  understand  the  principle 
on  which  these  are  made.  1  wish  to  put  under  portable 
forge  What  aire  ia  required  to  weld  l^in.  Inai  rod  !  A 
sketch  would  oblige  others,  perhaps,  besides- Bit. u». 

48671.]— Kasio  Lantem.  I  have  been  anxiously 
siting  the  reply  to  "  Punt  Amat/ur  rtlasaJJrinder  " 
r  pen  of  our  kind  friend  Mr.  Lancaster.  1  am  in 
want  of  the  aame  information,  aa  I  purpose  makinir  a 
lantern  this  winter  with  ttin.  condensers.  Will  Mr. 
Lancaster  please  reply,  or  if  be  haa  done  so  already,  will 
some  one  show  me  where  to  look  for  reply,  and  oblige  1— 
Osx  Wuo  Wishes  to  Osisd  Qua. 

[4Hn7i.'-To  Mr.  Evans.— Wdt  Mr.  Evans  kindly 
help  me  f  I  have  been  trying  feir  some  time  to  turn  same 
slender,  oval  pieces  of  iron  They  are  too  long  to  be  held 
by  one  end  only,  so  1  have  been  turning  between  centres, 
and  using  the  oval  chuck  to  work  the  slide-rest.  This, 
however,  does  not  do,  aa  the  tool  mnnut  rut  all  round, 
but  scrapes  just  before  it  reaches  the  highest  point.  Will 
you  please  shed  a  little  light  on  the  mind  of — .Vxatxcr  T 

[48573  J— Spindles  in  Woollen  Mills.  Of  what 
kind  anil  uaality  of  steel  are  the  spindles  used  in  the 
woollrn  mills  at  Bradford  made  1  I  have  some  worn  out 
ones  about  71in.  long,  and  a  little  over  Jin.  fn  diain. 
Are  they  suiheJently  good  to  make  scren-cutttng  taps 
from  !-  B. 

[4SI>74.!-Mendlns  Fishinfr-Boda.-wni  some 
n-adcr  kindly  tell  me  the  best  way  to  splice  tlx'  top  joint 
of  my  fishing-rod  which  I  have  broken  !  It  is  a  fly-rod. 
1  have  tried  several  ways,  but  they  are  not  satisfactory.  — 
MacuasicaL  1'LUtiLBIt. 

t4aS7»  l— Legal.-  To  M».  Wimnirin  r>  —  I  sent  my 
slide-rest  to  a  lathe-maker  to  have  an  addition  made  to 
It.  and  it  was  to  have  been  returned  in  six  weeks.  Four 
months  have  now  elapsed,  and  though  I  have  written 
repeatedly.  1  satinet  get  the  work  done  .  or,  what  ia  of 
more  consequence,  the  slide-rest  returned.  Can  I,  with- 
out much  legal  expense,  oblige  the  lathe-maker  to  return 
can  I  fix  a  time  in  which  the  work 


mit-t  be  completed  under  pvin  of  can^lling  the  oolcr 
and  leaving  the  work  on  his  hiimls  !— M.  A.  E. 

[l*A7fi."  Legal  To  Mil  Wetmehvislb.— A  private 
rood  some  am,  wide  divides  my  factory  from  a  smith's 
slvop  lain  lavaaioxuiLly  aniiovcd  by  donae  volumes  of 
smoke  being  driven  into  my  pp-mises,  the  smoke  format- 
ing from  my  neighbour's  chimney,  I  have  complaincvl 
to  tlie  lattcllord,  but  he  holds  out  no  hopes  of  n-incdy.  If 
I  should  be  compelled  to  proccssl  tu  law,  could  I  do  so 
with  any  prosrss't*  of  siics^svs.  Are  ativ  lurthcr  particulars 
nrcessury  to  elucidate  the  ease  .'—A  r. 

[48677.)  —  Microscope.  —  Will  some  one  kindly 
advise! — I  want  a  micrvwwvipe  pnncipally  for  eaauuna- 
tioo  of  starches  and  other  occasional  u*e,  and  from  what 
I  gather  from  bock  numbers  of  "  E.  M  "  I  think  a 
Swift's  "  ritudeut,"  or  one  of  that  class,  would  be  suit- 
abb'  :  but  I  should  like  to  know  if  such  an  instrument  is 
suitable  for  the  addition  of  higher  power.  *c  ,  at  a 
future  time  !  Also,  what  accessories  are  most  useful  at 
first,  keeping  cost  as  low  as  possible  1  The  poUrueop.- 
seem.  gen.  rally  adv.Msl  1  think  I  could  mate  u 
the  extras,  as  /  have  lathe  and  tool..  Hints  a.  to 
will  obltge-Xxao. 

!4N.',7S  ]  Distilling:. -I  wish  to  distil  some  Leaves 
and  flowers  of  herbs.  &c.  Would  some  of  our  readi  es 
kindly  inform  me  how  to  go  about  it  ?  Also  inform  me 
what  apparatus  is  required  ou  u  n&iaU  stale  !— list.  is.  > 
liv. 

|4W7ti  ]  —Sudden  Loss  of  Eyesight.  -  Will  any 
one  explain  the  following  dcsugreeablc  phenomenon  1 
After  taking  ray  usual  oath  immediately  after  rising 
from  bed  my  left  eye  become  gradually  overcast  inot  by  a 
film  ',  till  on  closing  my  right  eye  I  found  I  was  totally 
blind  ;  but  I  still  hud  the  certain"  feeling  that  this  dars- 
nc«<  would  i»i>*  :  gradually  it  did  mj  I  began  to  see  tlie 
vs h its'  pictures  in  ftwmc-s  us  if  black  ones  ;  uud  in  t<  n 
minutes  my  left  eye  could  see  as  well  as  the  other.  Was 
this  a  riot  of  blood  from  the  brain  !  I  am  aped  40  ;  nf 
abstemious  and  regular  habits  for  yiars  Have  bad  no 
illness  except  Crimean  fever  in  my  tile,  and  inn  ignoraut 
of  dyspepsia  ;  in  fa..-t.  sound  in  uiiud  and  body— eyesight 
particularly  good.  If  tliis  may  happen  to  one  eye.  why 
not  to  both,  which  might  be  awkward  and  dangerous  ! 
The  darkness  did  not  last  more  tlian  five  minute.  I 


have  been  certainly  Utterly  exposed  to  glare  of  Egyptian 
sun.  I  supisMf.  non-smokers  will  say  It's  trom  sinokuu, 
AnUHilouhohsta  to  drinking,  and  «*.  Uinan  ilucintes  (o 
Hint  I  indulge  very  little.    I'm  the  la  " 


meat.   In  the  two 

fortnight,  for  curicsoty,  I  have  tried  vivrctarianism  :  per- 
haps that  accounts  for  all.  I  have  cvrtainly  liad  a  bad 
cold  and  cough  for  four  days,  but  it  is  gone  —J.  C. 

(tefflsci  1-Skln  of  Feet  Peellnr  -lf  any  medical 
reader  could  help  or  advise  as  to  the  above  I  ahould  be 
glad.    The  patient  fa  a  young  labourer  I  agricultural;, 
and  bis  foot  sometimes  peel  so  much  at  to  bleed. 
F.  E.  L, 

rwen  ;  Le«jal.  —  To  Me.,  WxTRr,sri"tt>  — Is  my 
inforniation  correct  that  1  can  us*-  a  vehicle  (under 
wtightj  in  my  profcasitiaal  work  !  Also  for  any  member 
of  my  own  family,  without  a  licence,  so  long  as  it  is 
neither  let  to  any,  nor  strangers  allowed  to  ride  In  it  !  I 
am  informed  that  the  law  providi-a  lor  that  ;  but  I  wish 
to  I<"  safe— Cucbicts.  ■ 

;ts&«!i '— Granule  Cells.— Will  some  one 
give  me  his  opinion  of  Dale's  granule  cells,  and  wh 
they  are  equal  to  Bunsens  for  electric  lighting  T  — 
QsasvMh 

[4HV13.]  -Indicator.  —Will 
me  how  to  make,  fix,  and  kc 

worked  by,  and  Ave  yards  from,  a  clock  !  The  indicator 
hands  longest  uin.  long,  the  kind  of  dial  best  suited  fur 
it  f  aa  I  want  it  to  hang  in  window! ,  hand  to  move  at  each 
minute,  number  of  teeth  in  driving  -  wheels  !  Also 
pinions,  the  best  batteries  without  fumes,  and  how  manyf 

(46684.  | — American  Clotk 
Is  there  any  way  to  remedy  this  on 


nme  correspondent  h  II 
p  going  an  indicator 


wise  than  nutting  on  now  covers  ,'   E.  C 

[48686  :  -Oil  and  Fat.  I  have  a  quantity  of  oil.  fat, 
and  beuiollne  niixod  up  Uarctlicr    Will  Mr.  Allen  my 


WUJ 
I  ha 

olioc.— 


tri 


but 


how  I  can  distil  the  benzoliue  off  ! 
there  always  remains  a  trw 

r486m.]-VossMnltlplate  Electrical  Machine. 

— Having  read  with  much  interest  the  animadversions 
or  Mr.  Moliton  on  the  Wimaliurat  machine,  I  should 
feel  much  obliged  if  he  would  It'll  us  how  he  make*  bis 
double  -  plate  Vosa  electrical  machine,  especially 
how  the  multiplate  machine  is  constructed  !  I  am  sure 
that  such  a  communication  would  be  very  acceptable  to 
many  of  your  readers  -  to  me  cars-  -ially.  I  have  altta  ly 
made  one  of  the  single-plat*'  mactiltiea,  and  would  nuil>c 
a  multiplate  one  if  I  had  the  needlul  instructions.— Jon  s 
C  Ehsxk. 

[4BGH70  ExtrHcting  Copper  -Can  any  of  your 
correspondents  inform  me  how  to  extract  the  copper 
from  tlie  pulp  which  is  formed  by  grinding  copper 
rollers  with  stone  T  It  ia  very  line,  and  will  not  melt  in  a 
ordinary  broasfostndcr's  crucible  ;  for  when  subjected  to 
heat  it  forms  a  solid  mass.  I  have  also  tned  it  In  water, 
thiaking  that  the  copper  would  settle  at  the  bottom  ;  but 
that  also  proved  a  failure  through  tlie  copfMT  and  stone 
being  about  the  same  weight.— Corcaa  aso  istuvr, 

[♦saw.'  —  Oaa-Engine.— I  have  a  pair  of  •  horse- 
power steam-engines  just  upon  being  finished,  but  sin 
afraid  I  cannot  use  steam,  aa  my  work  is  so  intermittent. 
Could  I  convert  them  into  gas-engine  !  I  want  them  to 
work  my  ton.  lathe.  Or,  would  it  la-  best  for  roe  to  go  iu  for 
a  set  of  Mr.  Dorrin«toti'«  ir*.  set  of  castings.-  Would 
that  sue  work  my  lathe  f  And  are  they  very  dittkiilt 
for  an  amateur  to  put  together  I   E.  T.  N.  B 

ItSWr.'—  Legal.—  To  Mil.  WrTitrarir.lt".—  Would 
you  kindly  adviM- under  the  following  circums^net  s  ' 
Having  ordered  of  a  eanvaaser  a  work  entitl'd  '■  M-"l<  in 
Steam  Ilnctlce  and  Engines  nug."  H  be  delivered  hi  14 
numbers  monthly,  and  at  the  same  time  si.'i.e  i  a  lorm 
to  that  effect,  I  also  inquired  of  the  catlvvss.T  il  1  eouM 
at  any  time  decline  to  take  in  the  work  or  a  j-siit,  to 
which  he  replied  in  the  arannauvc.  Kcm.  uavinu  iiikevi 
in  one  number,  I  declined  to  take  any  nt«ir\  alter  vihi  >, 
I  received  a  letter  from  the  publi  li- 1.,  iufo.-nuug  m  ".hit 
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they  wrmkl  rut  the  nutter  in  lb*  handii  of  a  et&Bar 
Can  they*  nokc  a  elarm  fur  the  full  amount,  uromild  1 
make  b  plra  of  tnfan  y,  ><-inp  only  11)  year*  i>t  en  '  Any 
in/carnation  n*  to  the  tot  coorve  vill  tn  thiinkfuUy 
rwiwd  by— A.  W. 

[«HMW.}~nywheel  for  Lathe.  A  rtTurtuni! 
r-^iiluuity  in  the  nwm  into  whjrli  I  nut  WOOt  te  nunc 
my  Am.  lathe  render*  it  *h  MniUi-  that  .  mult  -hould. 
if  pueeabte,  be  done  awar  with,  I  baa**  thoo,  ni  "1 
mounting  the  flywheel  _7ui  ili-invh  r  nm]  about  *  lh. 
weiehti  on  a  j  dimm  t.  r  uteri  "tud  wr**w»»l  into  the 
atnxadanl,  being  thr  **me  |0an  MM  that  adopted  by  Tan  err 
lirua.  for  their  anutll  U'.le*  lint  U»fore  n»miin:unp  m> - 
relf  to  tola,  1  .abould  be  *rr|  it.ad  «f  a  hub*  pnutfcml 
adviee  mi  to  the  miiiimIo^n  <»i  the  aeheme,  for  I  lime  -ome 
tlaubU  vhrUwr  «o  htn\y  a  wht-i  I  would  In-  'juilc  r;if-  . 
and  whether  tii*-  viui  would  out  lie  e*w-*aive.  Sui  ru 
KoTKiur, 

r<8M»l  l— Screw  Trips.-  1  heW!  «  jVMwfuf  afewk* to 
hold  the  ordinary  tm*-p«rt  di«*.  and  wi*h  lo  tit  pottti 
extra  mint  (n  it  lor  pi"  throat!*.  are.  Art-  ll.i  MB  lapped 
with  Ui«  u "I.. ;  nor  kin  tap*,  (ir  mu»t  I  jr»  t  mo*trr  tai*** 
anJ  if  w,  bmr  much  Lufi-r  uhniild  tiny  be  limn  tae  UV 
trndfU  mtvw     Ki>i  i  it  |;*-n>.> 

'Vtnw  l-Eleotric  Lfjrht  -  WO!  any  tofflMBOpAari 
••a  plain  Low  fliiM-lntm  liirht  nnrern  in  tl.it  l(rurh'.on 
IVllman  train  I  U  it  I  mjci<-«*  f  How  i-»  t)n  »  l»-  !n.  :*y 
mnreyed  to  tiir  train,  t  harpfd,  and  uton  d  *     AS  11 

[4KVi3  R.  Enjrine» -Will  any  eon<"<j»o4ni1 

inform  m*  wlt-it  »it^in«  «  ate  imw  unh!  to  work  i?m  Hcati  lv 
••xprrwa  from  HI  lUinm*.  ■  err  at  i  liana*'  liimnjr  U*n 
inade  !  Aim  turn  «■  cxrin**  No.  lit*  bt-eu  rtbuilt,  un.l  with 
what  brake!   A  H  II 

;<SoW.*— Half-Kound  Boring  Bits.  Tn  bmdu 
half-round  hit*.  Iww  tnm  h  h\  <oil-l  t>»*  m mi- Oiwlrfmi 
part  l>r  Uj»'t«-4  I  Li-w  n-i.-li  t lv*  «li«t«-r«'-r  "K«»n|.|  f«- 
wt  p»:r  foot  frtrtn  t>j<*  vtmnrbt  Itnu  J  Any  utiitrlunt!) 
will  be  moat  uo.«  pUlk.    K.  m  \u-  u. 

L<M0S.]-8poi]t  Miniature.  I  Ka.l  «-nt  iw  In 
photoflTupb  an  ivory  mimaUiro  [-..]•■  1  in  eall't  mlilWH. 
and  by  accident  ic  waa  If  tt  nrar  an  window,  an-1  trot 
*rpottrd  with  min  th*  mm  »»in-  t*»  \m\r  diw^i<i  ■ 
kind  of  ftiar*  witli  »hj<  b  1fn-  picture  wua  oOfttWli  and 
liaa  left  a  dull  *-jvit,  mrruunijeil  with  a  *liirb*.ly>niuu-d 
rune  of  rfiininy  fIilw.  Will  anroc  kind  rradi  t  MifT1  ««t  a 
rnocdy,  and  oblisr  *  -  Mimuti  nr. 


CHESS. 


All  fVjmmijnic»tiorn  for  thia  itTartmi  nl  miirt  bn 

iuUtmmxI  lu  Oie  C'tn-m  bililur,  at  tliv  ..111  (  Uh 

K».uui  Mb'iiAMii ,  31,  IkxiitocMbvct.  CiiMBtMtaVa. 

w.c. 

TROliLEM  1XTXCVH-- By  B.  H.  in  :r. 
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mstt. 

Yi  Iiifc  1o  ptiy  u£i]  t:m!r  m  iuur  mn'.'  t. 


\VtiU'  to  jlny  and  Mill  in  :»r.  nx.\>  I 

1.  (II(iXK'.7  |.  AajlkLf 

2.  U  ur  li  nuttvv 


X'VncTR  TO  OORBEftFOKPFNTft. 
r(.r.r.r. t  H-iIntirm.  ti^  7!'S  *ml  Tna  T-v  •' S.-1-.nm  Tc«*." 
JT,  T.  U*<m  mi'lT.  M.u'Uy  ;  Ui7:<J  ly'W,  ii.uix! 

T.  M«'  i,  »Y  •  Thnk.  I  ir  rj»M<m  I'.  -!:al!  Y>  <  \- 
l  i  ,:mi  'J.  iuhI  if  uji  ti,  *.lti  iiuirk,  in«-rl4-i!. 

Tltnm^  S-i>nn  -  Willi  i'-.:.i'l  |Q  T^l,  <l  r<i  U  it  i  - 
ttl  but  I'ln  ►hmilil  la"  vnuvi.   A  ti'i'ii"  ii|i|«vi|nl 

iilfiul  ;<i  M  m  cff'^-l  limt  a  m.i-  k  f4i.ii  m  i-  an  Urotuth 
rni'.li  >l  ;il  1 :  Kf  *■.    (in  tb<a  <»(Lir  iual(>  r  )••[!  >)i>i'.ilu 

(nmraunii  uti*  nith  tbi*  editor. 


fVi  ;i7ios  TO  7fll. 

Unite),  r<!a<i. 

I.  KttoU  H  1  1.  Anj-th:r.: 
-J   K*.  ur  It  luutca 


Filbiw  of  1br  ItoTul  Aatrtmamiial  Society.— S«tJ«ti»^- 
W   K  II    1!  ft    AttAir    fivM.  -An  Amateur  — 
T*  J  V  V  •  L.  II  in    v.  Walkar.   A.  N.H.-Capt. 

OitUr.    E.  O'M. 

m  .  i'  i n  tint.  vIV«tei.tblf  by  a  pin  on  »  *b»^l.  which 
ii  i  m  ii'ully  a  cr.tnk.  I -Ibu  Bi  t».  (la  nt  naUm' 
th"t**  h  or  no  i*vjparati<<n,  tor  Utc  nUnoaplaMe  iat 
«t1urTitiil  wrtb  nniialun*  ,  bat)M  thrrr  i«  no  atvOnrtian 


V. 


nunrvT  tratm  1«  t.w<rq  M>  m  •  '•'  ml 
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ll-lt 4 
11 1aX>  »  I ' 
K-Kt  2 
U-K  B  -  . 

n-K  I*  t 

lt-K  2 
K-ll  1 
-.  K-Kt  ».j 
34.  Ptok™  Kt. 
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rt<*.  mkituf  for  aw* 
mdvula,  or  wbi'tv 
1,  or  rrplir.  ptrinir 
xrt-pt  a.  Advi-rti- 
uttonitt  or  *«i"ntiri<* 

■t.     <!.   I A  'I'.'l*  -.ill 

'Alitor,  urv  im  it  fta> 
fnt.  urv  not  (rivi-n 


ANSWERS  TO  CORRESPONDENTS 



«/  fA'  ISi.i.itu  Ml>  )iavj.-f  Jit,  /tii'ui*>.a-*.Vfrr,  Cvita. 


iiLVTS  to  <:oiutii>roxDEvrs. 

1  WH^'  r«o  «nt'  wd»*  of  lh«*  paprr  cmlr*  md  put  dntw 
lli^f  for  illuit rationn  on  m'piunv  pjiTxn  ot  fuj«  'J  Wi 
titlen  to  qwriri,  and  wh<*n  an«wr-rukg  ijuin-  «  put  tV 
numScM  oa  vrlt  aa  '.h-  ■  r  l.  .  of  the  ■  j-t  r  .  to  wlit<  h  tK.- 
ivpliw  p]  i.  r.  3,  Nochaiyv  u  madu  f 
rjoeriOa,  or  rrpltea.  4.  letters  or  *jut 
OnMCV  of  riLtiiufii'  *.tir-  r»  or  r-»nv«p 
or  o'.h'T  artirlf*  ran  t*-  pnrrlui^i 
nurh  wfiiTtnatuin,  ejuionit  1  t  n  ■■  .  -  ■  ■  i  4 
mmt*  r.  S»  •  ■-•  i<  -i.  nakinj?  i  . r  mIui 
ififorrnacn  n  in  .u.-u.  :-■■!:!.; -nv,-\  n,.  \ . 
to  iwtfh '•;»»'iult'lit«».  uiidi  r  rover  to  Uiv 
wnnli  O.  und  Uic  naisea  uf  coxn-5poDi 
to  m  |Uinm. 

"»*  Attiirtion  i<  e«peeUlIy  dratrn  tn  hint  No  4.  Tht 
pnrf  di'Toti-d  to  )i^t'*ns  rj«rh»«,  and  rrphru  ti  ni*  in .  l  * >  • 

tfir  .  >.  ■  .■.,■!,  alld  It  il  nr.  i  ,  :  to  iMTilJiy  It  Wlttj  |i:> 
lii'tw  "o<  b  *<•  axi'  Uidlmted  above,  wh.  I;  urv  only  uf  [ftdi* 
vnluul  tat*.Tv«U  and  which,  if  nut  advrrti« m^utn  in  tl«*'ni' 
trad  to  r-'plirn  wl.i  i  are.  The  "  v  j  -  f  >  ■ 
I  «iLuKin  '*  olfiTiachmp  nuuot  i»i  obutinin^  »urh  mfoimj 
tiui.iindwi  Lru«t  oui  trTrnNtrt  T*fti  >*^ril  thtnTTT^'ltf  t\  it. 

HACK  M'MUEltS. 

KTM  hti  j*.*  n»  many  Moerira  uekiny  for  diwHi-in*  h-iw  :< 
utviko  muny  uuitrujuenta  and  uppliiir**>*  v«iorh  In. 
leiu  fully  utwi'rirM'd  in  hark  vutitinivtlut  v. .  I. . ..  rotn 
I^l4atl  a  lia-t,  which  wi)  *'i  nl  in-.'  rt  in  tin-  "it  him  n  a1  jiiNt 
v»h>,  of  (heal  mo*t  In^ut-nOy  t»  ut.  and  aa  uutn'U  r* 
ajaj  kiill  mi  fttork,  u»  w  *utwrnV*r«  ahoull  »*i  n«uh  Vttt  li>-t 
bi-foiv  i-i  ii'luv  tin  ir  qurnLion* 

Itntt 

l  ..ill. 

S2 

I -if 

KJcr 
UK 


Noa.  71ft.  Tls,  7*1.  7*1.  7-'u.  Til.  7.-.I.  7V,t 
nunw  j  Koa,  47CS  t<^, 
N.w  .T77,73a. 

<  uou :  Not».  rtt3.  fl2t>,  »33u,  C4*>«  T ; 7: ; ,  s.  v.  s-o. 
tail :  Not.  Ml.  IW. 
rtwesMw  :  Noa.  70it\  ffiS,  7..;«, 

•••hinrw  .  Noa  aw,  iai,        7.'|p,  Si'.,  v..!. 
iciwU :  Noa  "5d,  JSJ,  ;«t,  tnji,  K  J. 

VarotOi'.*  :  .Til,  47H,  Ulll,  IKLV,  a*l,  7£t,  77«V 
The  following  in1  the  initia!*,  Jfce  ,  of  IrttfH  t»  h»nl  Tip 

to  Wfdaewday  pv<Ta3ig,  Xo\.  e,  and  iuij..knowIi.dtfLd 

*  l««*whf  re  j— 

C.  M..i:r.  r..,r.-J.  l.ol.lD.win.-r.  A.  Momirt.-W.  A. 
•Snath  s  Uoi..vt.T  —  K.  U.  WQttttna.  If  HiTim 
Jan.  Mtirmy.  -  T.  liiliy.  <'.  Notnra.  IWrl  Awim.inw 
Co.— Simnr  and  Co.  T.  H  -U.  It  K.  T  Heott  W, 
( lyib-.  iStM'.m  J,  TV.  Z—  Ainatcar.  —  rUfeiuan.  - 
Xtu*u-.-J.  H.  B.-BtU,  <.\L.-W.  H.-<'.  rUbucU.-A 


R  .  \Vntnnr,  iTry 
'i  trtMv  iTaaoe  ia 
in  hot  water*  ftCraio, 
nt-*l  » lute,  rot  into 
it.  and  the  efferta  of 
tna,  v  r . .  m  thin 
i«.il.»*jknre  baa  been 
it  -u*<  will  do.    '  "  r  — 

firnirn-.  l^lyporo* 
ltd  it  U  made  irom 
trrea.  Ther  are  rut 
'h'ti  vnakeu  in  «alt~ 
,  clork  train,  or, 
A  T  W.  (Yon 


oi  lnut  fnim  ttn*  wet  Inil1 
V»t,urbl  tJH'ii  udd  a  hlllr  oil  i  - 
iio  *urh  Work  i  -  BlWY  Wrr.  i 
n  "tM'lt,  ami  tutt  iut»»  ca^e-«,  If  w 
II. in  ti.vkin  nui  evpfi»i>  tit  Winfbj 
wind  and  rain.  ICeriu  lt  twt*  ml  ti: 
Hike*  earh  t;nr  unul  |]  vl  >'i 
Mnirhed  |-  K  T  It.  l.Vny  r-i.nhii 
loan  Untief  *■*  unmitoii,  i  driM 
ifjt.i  ntarii;*  ii  '.I"  n  ill  urn  niou, 
*' vtrd  fpecitm ol  funin  tonui  iw 
in 1 1>  piling,  hfttt^n  iimiI  F-ilt,  .*i-l 
p>'trr  and  drii^l  >    J   ]|    i,W>  want 

it*  w  i  r.-.  n.  ti  *  u-*i,  a  eoitle  JapIc) 
....I  fir.  I  piettty  "1  i'iiioni.)W<Mi  on  Windniitl*  rs  oaek 
M.li.rn.-  lip .-trw'JoDj*  in  N«i*  30,  904,  AtO,  Ut  my 
I  1  f  yiru.!  Ki  "(.  N:»  d'-tir.it«'  infurmatinn  tan  t««f 
m'octi  «>n  the  point  -  •-  )hir*«  JifDIK  St  a  diarowairjii  un, 
iJi  nuhp<t  m  Vol  XXX)  11  I  Wi.r.Mxo  Hi  ncwaarm.. 
>  p.  lOt.  Ni>  H3T,  and  tin  biliee*  -»l  rwenl  nthnntw, 
'f  m-ixiiii!  •|io<.iiin  •!>»»•  lawn  lr"pi<  utj%  aoJrwajvd.V-* 
•l  «.  (\frM*<( t>i>.  i  li  t'jt.i  h nl,  it  w-iuld  not  rtte.) — 
|..  Ji^i  ,V'iu  emflaaft  do  it  mil  om  you  xro  allowed  U> 
tun  a  \s.i<  hiLvitn  the  tw.»  kl.<  ]m  ;  Elunraam  nVw— 
•.Riaric.  M  ..  .»  !  ami  Horn*,  SI*  Aldirman- 
lmry,  iulvrti^*i  il  D  rtiOO^afu  1  '<<.■.  ^.t  (tiioti. 
It  Mi  hud  a*  vo  i  MiV.lt  «  mU  r  |wlt*fcibCi  Yon  adsht 
tty  a|u«*.  ywn  owM  uo  utlb  rMarc  or  putty  powder.) — 
Ham  1st  l'.  o~.  We  <nn  only  refer  yju  to  onr  adwe- 
t.<*  mint  M'l'Jtntsa-  LanL  nurnhaT.  p.  .a.,  for  uutaaor.) 

Oalm:t  ilH  -tnlh-d  tnuiy  tiium  in  hiw-k  nihnsra. 
The  t:iri*d  mm:  l-»  thnrooirhly  •  |<  aopd,  eaairal  by  pick- 
line;  in  diiut.  iu  i.1.  rh  -u  araahcd,  ntt  1  afterwarda  MM 
in  uii-ixluif  uf  /min  un  uu>l  rr>.wui  of  tartar  bltbe 
pmpurti-m  of  4  lltM  fiFTmrr  to  3  of  the  latter.  Water 
•tUant.  fiulf.  fnr  pntrtienlly  a  i  fie.  The  acid  mixture 
i; i  ni  rally  employ^  in  two  purt>  rutnc  to  one  part  nW 
;  hunr.  and  tio-  time  dip*  I  id-  on  the  lUlutioxi.  The 
mi-till  miurt  K-  <  .us  fully  nii-ed  In  N  irwl  wnteea.)— Aw 
4n  if  Bwaal  Wiaaw,  fnl— )»iu  have  a  very  lante  quan- 
1ity  tovln,  i»  in,  h-  ap.  !tt  lo  prv>  um  a  botOe  of  £tepaea»'e> 
f  :-i  i  n>  r^Avml  rr*-:p»*«  in  bark  v  >lumrw. )— Awoa.  { Yom 
OBJ)  nib  lht.inoi'  r  aitli  alittl'-  bcnxolineur  pure  methyl* 
i*'.<d.  irpint,  and  *  *pik»v  niin  h  aa  poaaible  to  the 
liubt  l«  bind  a  window,  VVv  pn -i-unii  *  >o  no  iai  that  lh* 
ivnnr  luut  boooovi  db->-oluur- .1  i  U.  V.  H.  (It  la  mot 
un'.iliiJy  that  ■ :  >  un  vuri-o-*-  :  but  il  would  be  advW- 
j»hie  to  uko  Ui"  adidceof  a  nuiUwl  man.-— UvoaoaTAT. 

Tli-  powvr  vrould  d.  tyn  I  on  thi-  lail  or  head  irf  water. 
See  til--  inpeni  on  bydruulk  owhlDrry  now  apjpeaday.) 
- -Tnowa*  (oi.i.i.%M,  (If  AO(  m|m lined -that  ia.  ahmsl 
on  either  turr- i,urn  ,  or  mini  nil  naphtha  will  mwove 
it  1  AiaVKH  [Her  0i*>  arUtlta  ami  U-ttera  on  Watca 
K'  ;«nriii#r.  ptiMi-hi-1  in  ivn  nl  nunibrn  and  vuluAws,) 
— w.  W.  W,  iThe  bent  way  u  to  road  a  book  eta 
■  wipapi  r,  und  with  the  aid  of  »nv  ^rram max  you  ourht 


not  Uf  hu\e  nun  h  ditb<  ulr 
Ihir^r  w.iuld  DM  tn  p»IikJi  IrfoWC 
thrm.  There  m  iio  tijijxiim*h 
ti  « s i t r  \\,  hive  no  anulv.ii 
Ttie  pn  pnxali'in  of  thri*  alluili  f: 
prni-inwlly  abaraSoned  inini*  th 
di'p>F«itK  in  fri-rmany  I  W.  h. 
nn  infrinetrmT-itt ,  but  ftsft  n 
tjrally  a.i  ^imm}  v.  tin  h  are  not  1 
in  i  t  %  fta  up  it  bottifl  v 
u  nlain  of  dnur-u'a  XAlmm'i 
thu  plntw-K-  T.  It. 
hut  no!  of  tli poW 
work,  aa,  ii.1  p n  U 
an-  nut  of  nudiiii  nt  • 

trt    •  l.iwh.  lt|*''tlu] 

1*  Pt  Vmii  »o  1 


\  Bi-  vrLl»T.  "(Theb«t 
hi  '  -  brlifht  and  Ueipaer 
medy  but  n-piatraff.) - 
ei'inc  the  |Ft->treoU|re«. 
irn  tliat  itouxre  baa  he* -a 
dt»i>nrerr  of  the  poWt^h 
•  (  'i  rtiunly,  rt  wmud  bo 
m  m')  lon-hiruw  fieao- 
iv  pui<je*rt>  of  a  piliwt  ) 
Miyhmv'A  ■tateermee 
.  .  it.  «.-.nt-loa-  tu> 
(No ;  they  would  produce  an  ar% 
i  Tin  y  ate  not  *uitr4  for  the 
lUlv  ut  .(iiiiV,y  faiimg.  the  vie  ha 
*"''■.  Dd  Ue  iv  woubl  •oatwneeeiJy 
J  rvfLi'^inif  .  .1  A.  D.  (We  neat 
liumea  Nrw  pp  is,  14,  of  the  butt 
*  idartne  for  plain  ilirei  tion*  f<n  two  rinla,  anJ  the  tmlw-w 
lor  di  tails  ni  othrra  I  kw*Tttl*a  (riu>xa.  (Fall  m— 
b'jtj.  uuiu  in  leteat  numU  r*  Tba  lottery  named  is 
UA.ii**  for  thu  purp-"*.;  rn«.  I  Kept  at  tha  query, 
inwnft  ^hur  dtUila  ai  |H«ailtae.)— B.  WaixiaoToa. 
.  Ii>  ili  •  \  itni-h  ii  •  ntion«d  on  p.  tWl,  N<i.  for  Sept.  hi 
Li-!  t  V  ti  S.  p.  t.v;.No  nn  ■  HLCJL  iTbe 
etbuxn>UmeUirht  u  j  •  drwrihiil  in  No.  KHt  p.  enr.  Kre 
abo  thu  1-Lvt  ludi  x  |  \  W  nit,  Voi  in.  (The  art  of 
hard  andani't  a>iM<wtMr  wb«  Cully  de*cnbe<l  tn  Noa  fcC**, 
M  l,  Mti,  an  I  i  \V.  Hi  uxoUne  or  preparation- ; 
hiQeef  eTOOtta,  \c.  Hoc  pn-vioun  anavrer,  amd  take  to* 
diow  el  nsttit  volomea  I),  D.  I.v»i  Aairraa.  (Sew 
]  p.  63,  (Kt,  laat  Ttdumi .  and  p.  4?  of  the  preacat.  Fan-- 
Lurm|ih  in  No.  i,M.  f  A  I  K  *JW 
ofooe  j  It  r  K.  llo  p.  Utt.  Yal,  Al 
an  illuNtratiou  of  a  - 1  :u  .■  -  '.i  ■.  ■  ■  :>  vehl 
Hrrnullv  vnirk  abottt  ft**  otni'tn.  of  l^>nd' 
Vol.  XXI  .  yon  will  rind.-Miinc  ii'i^iint ■ 
'  M'Tini  T.N  ui:h  i  rr.fii'-.i-  '11:'-  not 
ii'ter  i*  aimply  an  ■'■  •  >  u*  of  an  A  nx-n.  n 
Tlw  idni  t*  iti-ry  oM,  hut  it  run  n»  wr  b 
■ntfeaa  j-Ifi/"«  O.  iThe  Information 
two  (n*pi'i.U)  jriwa  m kat  knumbera. 
uf  the  litfti  votumt  .1  A  UaanLa.  |  We  r-hould  nay  not ; 
1-tit  it  dip*  i.,U  •  ..*.ii- ly  .-n  th<-  Irnwi  I  l>.  ft,  I A  eoan- 
Linatii in  U  n a  with  "improved  iftihu tin phic  Ions* 
I7tt\"  np*'n  ti  loay  or  nwy  not  Up  a  trood  on*  ;  but  wai 
take  tie-  typui  -  hi  an  an  t)r  numlHT,  not  a  date.  Baw 
it  to  an  optician  or  a  phoVitrraphrr  1— 1#.  L.  B.  [Oer* 
laud) .  it  you  don't  und<  ratand  the  rule,  it  u  aery  eamy 
to  be  led  ' :  v  .  but  wliv  nat  ptm-haae  one  of  tht 
handliooki  on  'Jo*  KliiWuife  and  *tady  It  f)«— O.  T.  O, 
ilt  will  do,  hut  not  no  MX -II,  and  an  to  etiiwipn^a*.  that  at 
a  very  hmall  n»i1'»r.l-W.  S  N.  <  We  rlre  all  avail, 
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HOME  CHIPS.-in 

'IMMBER  use-das  a  brace  may  become 
•A  a  strut  or  a  tension  bur.  uoe-ording  as  tho 
strain  brought  upon  it  tends  to  compress  or 
elongate-  the  fibres.  The  diiigomil  bur  of  the 
gate  already  de-scribe-el  is  a  strut,  because 
the  pressure  ujion  it  directly  tends  to  coin- 
press  it.  Hut  we  eun  supplyits  place  under eer- 
toin  conditions  by  an  iron  rod  or  by  a  piece  of 
timber  of  smaller  sectional  un  a,  if  we  can  so 
arrange  luattl'rs  !ls  to  bring  tho  strain  in 
such  a  direction  that  it  shall  only  tend  to 
stretch  such  bar.  To  effect  this  wo  must 
endeavour  to  suspend  the  weight  by  this 
tie-bar  or  it*!,  instead  of  supporting  it  upon 
it.  I  may  illustrate  this  principle  by  the 
wheel  of  a  bicycle  as  a  suspension  wheel, 
and  a  cart-wheel  which  acts  as  a  support. 
The  weight  in  the  latter  case  rests  chiefly  on 
the  spoke  which  is  for  the  moment  below, 
and  perpendicular  to  the  axle,  while,  on  the 
former  it  is  borne  by  the  s]x>kes  which  arc 
uppermost,  and  is  evidently  suspended  by 
them  from  the  top  part  of  the  rim  or  felloe. 
And  as  either  iron  or  timber  will  bear  an 
immense  strain  in  a  direction  tending  to 
stretch  the  fibres,  we  can  use  wire  or  wood 
of  very  much  lighter  scantling.  The  ele- 
mentary triangular  frame  of  Fig.  o  is  com- 
posed of  the  heel-post,  and  the  MtVm  bar 
with  an  iron  l»ar  (or  wood)  C.  A  weight 
suspended  from  or  supported  by  B  brings 
a  strain  on  G,  and  if  A  is  securely  fixed  by 
the  top  hinge  C  will  bear  uny  strain  likely 
to  come  upon  it,  even  if  it  be  but  a  bit  of 
nail-rod  or  stout  wire.  For  Home  Chips  it 
will  very'  likely  be  of  wood,  which  will 
answer  as  well.  Now  in  this  gate  matters 
are  reversed,  and  so  far  as  tho  frame  or  truss 
is  concerned,  H  will  lie  the  stout  bur,  as  we 
*hall  practically  build  upon  it,  and  the  top 
rail  might  be  very  slight.  Hut  here  comes 
into  consideration  the  practical  purpose  of 
the  frame,  which  is  to  restrain  cattle,  and 
therefore  the  top  bar  must  be  able  to 
i  icar  the  pressure  of  such  would-be  trespassers. 
Adding  the  heud-jiost  to  shut  against  the 
fixed  gute-]H>st,  we  may  complete  the 
structure  with  vertical  bars,  as  shown,  or 
with  horizontal  ones,  as  before.  Suppose, 
now,  that  the  usual  gate-destroyer,  or  idle 
boy.  sits  on  the  top  bar  (he  is  sure  to  sit  at 
D,  because  it  is  the  weakest  part,  being  the 
furthest  from  the  hinge),  his  weight  will  bo 
communicated  by  the  head  and  upright  bars 
to  E,  and  will  then  bring  strain  upon  the 
tension  rod,  and  tliis  again  carries  it  to  the 
top  of  A,  close  to  the  upper  hinge.  If  this 
is  sound  all  will  be  well.  In  a  gate  of  this 
kind  the  main  frame  is  mortised  as  before, 
but  the  upright  slats  are  notched  into  the 
upper  and  lower  rail— flush  or  otherwise ; 
they  may  be  of  Jin.  stuff  and  2  J  in.  wide,  or 
Jin.  if  a  long  gate.  This  is  a  good  form  be- 
cause it  cannot  easily  be  climbed,  especially 
if  the  top  rail  is  made  of  the  shape  shown  in 
section  at  E.  Indeed,  both  rails  are  often 
so  made,  a  bit  of  -tin.  stuff  being  sawn 
lengthwise,  as  shown  in  section  F.  If  any- 
thing wiU  puzzle  a  climbing  urchin,  this 
will,  especially  if  the  upright  slats  are  just 
too  close  to  allow  his  highlows  room  between 
them.  If  a  gate  of  this  kind  is  very  long  or 
unduly  heavy,  the  tie-bar  C  may  possibly  be 
at  too  small  an  angle  with  the  horizontal 
line  to  give  adequate  supjwrt.  This  is  in 
such  a  case  often  counteracted  by  using  a 
high  heel-post  as  dotted,  by  which 
the  angle  of  the  tension  rod  is 


increas.-d.  But  now  it  will  be  seen  that  the 
heel-post  itself  is  weakened,  unless  the 
hinge-I>ost  is  also  carried  up.  und  the  hinge 
placed  higher.  This  may  or  may  not  bo 
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convenient,  and  if  not.  a  strut  will  lw>  nce-elcd 
at  H.  The  whole  is  often  modified  by 
making  this  gate  of  wood  like  Fig.  1.  in 
which,  keeping  the  same  principle!  of  con- 
struction, we  get  a  more  ornamental  struc- 
ture. With  the  exception  of  the  top  and 
bottom  rails,  round  ones  are  sometimes 
used,  giving  a  lighter  appearance.  There  is 
really  no  great  difficulty  in  making  gates  ; 
but  the  principle  should  be  well  understood, 
or  else  struts  and  braces  will  be  put  where 
they  are  absolutely  useless.  The  Labour, 
however,  is  quite  heavy  enough,  if  oin.  stuff 
has  to  be  ripped  up  at  home.  Still  it  is  just 
the  work  we  shall  soon  need  to  warm  us, 
and  is  good   exercise  at  any  time.  Bent 
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stmts,  or,  properly  speaking,  curved  ones, 
sawn  out  to  shape,  such  as  Fig.  3,  which 
represents  one  of  u  pair,  are  a  mistake,  being 
weak  in  the  direction  of  the  thrust  or  strain. 
If  a  strut  is  needed,  let  it  lie  straight. 
Curved  ones  arc,  besides  being  wrong  in 
principle,  a  deal  more  trouble  to  cut  out  and 
fit.  As  to  the  mutter  if  ornament,  it  is  a 
question  if  anything  structurally  wrong  can 
be  an  ornament. 

A  word  as  to  hanging  gates.  In  some 
soils— notably  the  stiff  clays  of  Essex,  known 
as  loams,  all  building  ojiorutions  are  diffi- 
cult owing  to  the  alternate  swelling  and 
shrinking  of  the  soil  according  as  the 
weather  may  be  wet  or  dry.  In  spite  of  all 
care  in  mi-uritiR  u  good  foundation,  walls 
will  crack,  and  gate-posts  shift,  so  that, 
well  gates  may  close  when  first 


hung,  a  change  of  weather  is  sure  to  muke 
them  jam  or  swing  freely  last  the  latch- 
post.  There  is  only  one  way  to  meet  this 
ilifficulty,  and  that  is  by  having  the  upi>er 
hook  on  which  the  weight  chiefly  hangs, 
made  to  pass  through  its  post,  and  to  fasten 
with  nut  and  screw.  But  the  Look  must  not 
lie  made  (as  so  often  done)  with  n  shoulder. 
The  screw  is  also  to  project  some  2in.  or  liin. 
beyond  tho  nut,  which  latter  should  have  a 
washer  underneath  it.  When  the  gate 
swings  past  the  latc  h-post  the  nut  can  lie 
unscrewed,  and  tlx  lop  bar  ol  the  gate 
allowed  to  fall  forward  a  little.  On  the 
other  hand,  if  the  gate  jams,  the  nut  being 
tightened,  draws  it  hack,  and  remedies  the 
defect.  In  any  ea«e  this  affords  a  mode  of 
nice-adjustment,  even  if  the*  soil  is  of  a  less 
treacherous  character.  So  careless  are 
people  generally  about  gates  that  you 
go  over  a  dozen  farms  and  find  every  i 
ut  third  gate  more  or  less  out  of  i 
'  requiring  to  be  !ift<  :1  or  manipulated  in  t 
way,  best  understood  by  the  tenant  or  his 
labourers,  before  it  can  lie  cus-ned;  lumt  over, 
gate-s  are  seldom  renewed  before  some  in- 
gress of  cattle  to  hayfield  or  standing  corn 
or  seswl  clover  bus  taught  the  occupier  the 
true  value  of  a  stitch  in  time.  If  a  bur  gets 
broke-n,  u  bit  of  thorn  is  wattled  in.  or  a 
broken  hurdle  tied  on,  or  some  such  unwork- 
manlike patch  is  attempted.  All  gates 
should  not  only  tie  hung  so  as  to  fall  to 
when  allowed  to  swing,  but,  if  possible,  to 
fasten  themselves,  as  sometimes  a  man  pass- 
ing through  with  a  waggon  una  team  cannot 
leave  his  horses  to  go  buck  and  secure  the 
gate.  The  swing-to  is  easily  managed  by 
allowing  the  gate  to  hang  elownward  a  little 
from  the  top  hinge  or  by  putting  the  lunges 
a  little  out  of  lino  with  each  other.  Of 
self-acting  gate  hitches  thereaie  stony  made 
of  cast  or  wrought  iron,  which  are,  however, 
no  more  certain  nor  more  durable  than  some 
of  the  old-fashioned  wooden  ones,  und  these 
are  perhaps  more  in  accordance  with  the 
principle  of  Homo  Chips,  by  which  I  desig- 
natcaD  kinds  of  rough  and  ready  contrivances 
that  can  be-  made  ut  home.  One  such  is 
represented  in  Fig.  0,  A,  B,  and  C.  The 
first  being  a  flat  bur  of  oak  or  ash  about  Un. 
thick,  2  or  2Un.  wide,  and  1ft.  or  1  tin.  long, 
hinged  to  work  easily  on  a  stout  nail  or 
sexcw,  a  hlock  is  first  nailed  to  the  guto-liar 
to  bring  it  up  to  the  thickness  of  the  front 
or  head-post,  or  across  two  bars  like  Fig.  7, 
and  another  piece,  like  C  of  Fig.  (1,  is  nailed 
over  it  upon  the  head-pe>*t,  under  which 
retaining  piece  it  falls  fresj-ly  up  and  down. 
B  is  the  catch  or  hook  cut  off  a  bit  of  I  in. 
stuff,  of  ash  or  oak  preferably,  which  is  nailed 
to  the  side  of  the  latch-post  just  so  high  that 
the  hinged  piece  A,  Fig.  7,  strikes  on  its 
sloping  face  A.  as  the  gate  swings  together. 
It  then  falls  into  the  notch  und  securely 
holds  the  gate.  Some  cattle  grow  very 
clerer  in  the  urt  of  unfastening  gates;  Lut  if 
a  wooden  pin  is  stuck  in  just  above  this 
falling  latch  (which  is  but  a  door  latch  as 
commonly  made,  but  on  a  larger  scale),  it 
will  be  found  to  puzzle  the  most  cunning  of 
all  the  stock — at  hrast  I  never  knew  one 
whose  intelligence  was  equal  to  the  occasion, 
although  I  once  had  a  donkey  that  was 
apparently  capable  of  opening  anything, 
fromastable>-doorto  his  own,  mouth,  und  was 
a  daily  truant  in  spite-  of  all  dodges  and 
contrivances. 

A  somewhat  similar  wexnlcn  faste  ning  is 
represented  in  Fig.  8,  where  the  flat  bur  A 
passes  easily  through  a  mortise  in  the  head- 
post  of  the  gate,  und  is  suspended  to  a  rail 
of  the  gate  alxive  it,  sonvtiinc-s  by  a  sort  of 
link  made  of  a  shorter  flat  liar,  moving 
oasilyon  a  couple-  of  null*  or  rivets,  as  shown 
in  tho  figure,  or  by  a  bit  of  tar-twine  or 
leather,  or  raw  hide.  The  catch-heiok  is 
mode  as  before,  like  B,  hut  is  put  em  the 
othe.T  way,  so  us  to  bring  the  sloping  part  a 
in  front  and  facing  the  end  of  the  swinging 
bar,  which  is  thus  pushed  heck  until  it  is 
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11  forwards  into  the  notch, 

I  over  saw  this  form  was  on  a 
vl:i'rn  I  trii  i)  it  and  found 


able  to  f 
only  place 
Berkshire  farm,  w 

it  very  effective.  Possibly  ttjmfontK)  hus 
proved  it  a  puzzle  to  tho  oxen  used  there  for 
ploughing  and  other  field  operations.  It  is, 
it  any  rate,  very  easy  to  make,  and  from  the 
way  in  which  it  is  freely  suspended  it 
works  very  easily,  and  is  not  likely  to  fail 
if  the  wood  swell*  by  fitting  wet.  More- 
over, if  a  tolerably  deep  piece  is  used  to  cut 
the  hook  from,  the  catch  will  eontinuc  to  act 
if  the  gate  tthould  fall  forward 
slightly  di.pl.-uvd ;  nor  is  the  flat  bur  so 
likely  to  get  knoeked  off  in  such  ease,  as  it 
is  in  the  previous  arrangement,  by  the 
slarainitig  of  the  gate.     lieing  so  loosely 

 mooted,  it  will  give  at  one*-,  on  striking 

the  slope  of  the  hook,  and  is  easy  to  re- 
adjust at  any  time. 

{To  it  nuiinutd.)  J.  L, 


ELECTRICAL  MEASUEEMENTS.-III. 

By  John  T.  Hnlague  ("Sigma.") 
HPHE  Fakaii  is  tho  unit  of  capacity,  and 
J-  its  value  is  coulomb  -  volt,  or  C.U.S. 
10-*  units  (M.G.S.  10-').  That  is  to  say 
that  the  capacity  of  a  condenser  for  charge 
is  the  number  of  units  of  quantity  it  will 
receive  under  unit  force.  Tho  value  given 
is  that  of  the  electro-magnetic  unit  system, 
la  the  electro-static  system  "  cut  unit  of 
ettrtric  quantity  (commonly  called  electricity), 
is  that  quantity  which,  when  placed  <tl  the 
distance  of  one  centimetre  from  a  similar 
quantity,  rrjiels  it  Vfith  a  force  of  One  </i/nc" 
As  electricity  upon  a  sphere  acts  as  if  con- 
concentrated  at  its  oentre,  the  unit  capacity 
is  defined  as  that  of  a  sphere  of  one  centi- 
metre radius,  and  we  are  taught  that 
tho  capacity  of  spheres  is  as  thoir 
radius ;  so  it  is  calculated  that  the  capacity 
of  the  earth  is  G30  millions  of  units 
(electro-static)  fu<  all  this  bilvnys  to 
the  electricity  which  has  been  invented  by  the 
i.  hoof  mm  ;  in  the  electricity  which  csists  in 
A'ature,  a  sphere,  cemsidered  by  itself,  has  no 
immittt  at  till.  Electricity  cannot  be  put 
upon  (i  sphere,  or  upon  any  other  single 
surface.  Capacity  or  charge  involves,  of 
necessity,  two  surfyeet,  and  a  dielectric 
inclosed  between  them  ;  it  involves  a  field  of 
force,  in  which  electric  energy  is  stored,  in 
the  farm  of  molecular  stress ;  just  as  it  is 
stored  in  the  secondary  lottery  in  the  form 
of  chemical  decomposition.  The  surfaces  in 
static  electricity  correspond  exactly  to  tho 
electrodes  in  electrolysis,  ami  to  talk  of 
patting  electricity  upon  ouo  surface  is  like 
trying  to  deposit  metal  with  a  single  elec- 
trode. As  to  tho  earth,  there  is  not 
an  iota  of  evidence  that  it  has  any  static 
charge  at  all  as  a  whole  i.e..  its  a  sphere  in 
space  :  it  has  many  local  charges,  constantly 
varying,  set  up  between  parts  of  its  surface 
and  the  surrounding  atmosphere  and  clouds. 
Its  capacity  Ls  imaginary. 

That  the  mathematical  definitions  accord 
with  experimental  fact  s  (upon  which  they  are, 
of  course,  based)  is  duo  to  tho  circumstance 
that  in  experimenting  with  charged  spheres 
we  are  really  dealing  with  a  condenser  of 
which  the  sphere  forms  one  coating,  the  sur- 
faces of  the  room  the  other,  the  air  lieing 
the  constant  dielectric  between  them.  Under 
those  conditions,  the  surface  of  the  sphere  is 
so  small  compared  with  that  of  the  other 
coating,  that  the  imaginary  law  holds  good. 

Capacity  is  a  function  which  varies 
<n  the  surface*  and  inirrselif  as  the  dis- 
tant* Mwcen  them,  and  subject  also  to  the 
specific  power  of  any  particular  dielectric ; 
that  is,  to  its  specific  inductive  capacity.  These 
are  exactly  the  same  conditions  which 
govern  current  in  conductors. 

In  the  case  of  two  surfaces,  one  inclosed 
in  the  other,  as  with  spheres,  or  as  with 
cylinders  in  batteries  or  in  telegraphic 
cables,  these  surfaces  hold  a  relation  to  each 
other  which  is  expressed  by  the  formula 


used  practically  for  the  electrostatic 
capacity  of  cables,  /.  =  log.  D  -f  loir,  d, 
these  lieing  the  relative  diameters  (which 
are  double  radii),  und  consequently  the  re- 
lative surfaces.  It  will  l>e  seen  at  once 
that  in  a  large  room,  the  surfaces  of  which 
act  us  the  outer  sphere,  it  is  only  the  inner 
or  experimental  sphere  surfuee  which  is 
varied  appreciably,  liecauso  the  thickness  of 
dielectric  is  but  slightly  altered,  therefore 
the  capacity  of  the  spheres  will  vary  as  their 
radii  (within  the  limits  of  experimental  ac- 
curacy) ;  but  this  is  not  a  law  of  nature  j  it 
is  simply  a  circumstance  attending  this 
iwrticular  class  of 

For  practical  purposes,  the  Farad  is  too 
large  a  unit :  the  actual  unit  employed  is  the 
micro-farad,  which  is  one  millionth.  The 
micro-farad  is  represented  by  a  length  of 
average  telegraph  cable  of  il'a  miles. 

Now  that  the  system  of  units  i*  explained, 
it  may  Ik-  as  well  to  explain  some  of  the 
misconceptions  about  the  system,  consequent 
upon  the  circumstance  tliat  the  whole  system 
is  an  artificial  and  mathematical  one,  and 
that  the  artificial  expressions  employed  in  it 
are  often  regarded  as  natural  truths.  There 
s  nothing  in  nature  a>rresjiondiiig  either  to 
•loctro-motive  force  or  to  electric  resist- 
ance. They  ore  very  convenient  tools  for 
calculation — nothing  more.  The  one  thing 
which  we  do  find  in  nature  is  enrrtut, 
and  to  maintain  this  we  most  expend 
energy.  Now,  these  two  are  so  related 
to  be  inconvenient  of  expression,  be- 
nse  energy  is  as  the  square  of  cur- 
rent (other  conditions  being  unchanged, 
or  in  unit  conditional.  The  absolute  system 
is  really  one  bused  upon  mrryy  though 
starting  from  fore.  But  force  is  usually 
only  a  mathematical  expression  for  energy, 
and,  as  a  matter  of  simple  fuct,  wot  force 
and  unit  energy  are  iu«thing  but  different 
expressions  for  different  aspects  of  the  same 
thing  or  value.  Of  course,  this  may  be 
heresy  in  the  mathematical  courts  ;  none  the 
less  it  is  truth :  it  follows  from  the  luw  of 
the  conservation  of  energy,  that  raitw  and 
effect  must  lie  ejual,  though  expressed  in 
different  terms;  and  on  the  mathematical 
system  tho  cause  is  called  force,  and  the 
effect  tcork  or  energy,  and  these  must  be 
equal. 

Force  is  expressed  in  terms  of  the  velocity 
it  generates  ;  the  acceleration  is  only  a  mode 
of  expressing  this.  Bnt  the  work  done  by  a 
force  is  as  the  square  of  the  velocity.  It 
follows,  then,  that  if  (as  is  common)  the  word 
"  force "  is  simply  an  expression  for  some 
action  of  energy  expended,  we  have  this 
quantity  of  energy  expressed  in  two  forms. 

force  1 
Velocity  j 

But  if  the  real  thinq  lK-hitid  both  expres- 
sions is  an  equal  quantity  of  energy,  the 
fact  is  evident  that  force  is  just  a  term  ex- 
pressing the  square  root  of  the  energy 
creating  it. 

The  facts  and  laws  of  falling  liodics  prove 
this ;  and  those  are  merely  the  phenomena 
of  the  one  natural  force— gravitut ion,  us 
exerted  bv  the  earth.  I  will  show  this  in  a 
simple  table. 

1.  Time  in  seconils          1  2 

2.  Velocity  tua-  second  32  X! 

3.  ToUl  velocity  32  Hi 

4.  Bpaoe  fallen  IS  04 

5.  Spare  diridwl  by  10     t  I 
0.  Square  root  of  space  I  j 

units   ( 


I  Energy. 

I  Th<'  iupmn>  of  velocity. 


I 

N 
y« 
H4 
9 


4 

32 

i2» 

2.V5 
16 

4 


1 00 
400 

2ft 


Line  1  represents  a  period  of  5  successive 
seconds  during  which  gravity  is  oetiug,  pro- 
ducing in  the  first  a  unit  velocity  of  32ft., 
and  a  unit  energy  of  10ft.,  which,  with  a 
weight  of  lib.,  gives  us.  unit  momentum 
32,  and  unit  energy  10  foot-pounds.  The 
forces  acting  are,  therefore,  in  the  mathe- 
matical sense,  as  the  time  in  seconds;  each 
second  is  a  force  generating  a  velocity  of 
32ft.  as  shown  line  2,  accumulating  as  in 


le  time,  which,  looking 
now  are.  is  as  the  square 
ydraulics,  all  these  laws 


line  3.  Now,  if  we  ph  ase,  we  may  express 
this  velocity  of  line  9  in  units,  which,  being 
effected  bv  dividing  by  32,  brings  us  back  to 
line  1.  Now  current  is  merely  another  name 
for  a  velocity:  it  means  the  rate  of  a  certain 
action.  Therefore  we  see  that  current  varies 
as  the  forces.  In  line  4  we  have  the  space 
fallen,  which,  taking  the  weight  as  one 
]M>itnd,  represents  foot-pounds  ■  eueryy,  or 
as  it  used  to  bo  called  "  vis  viva."  We  re- 
duce this  ulso  to  unit  conditions  by  dividing 
by  16  in  lino  &  Here  we  have  at  one*  the 
well-known  facts,  that  space  fallen  is 
as  the  square  of  the 
ut  the  uuitter  a 
of  the/env*.  In  hydraulics, 
play  an  important  j>art,  though  they  arc 
BXnpkyyed  in  a  different  manner.  Head  of 
water  is  the  thing  usually  employed  iu 
formula',  and  head  of  wuter  is  simply  the 
height,  the  space  fallen,  as  in  line  4.  But 
the  velocity  imparted  is  not  as  the  /i«/<f,  but 
as  the  tnjtare  rout  of  the  head ;  10  is  the  unit 
head,  and  line  ft  the  number  of  such  units, 
and  line  '»  ia  the  square  root  of  these.  Again 
we  are  brought  buck  to  time,  for  lino  0  is 
Hue  1  reproduced.  Therefore,  we  have  here 
shown  us,  that  force-  is  variously  expressible 
in  terms  <A  lines  1,  3.  and  0  as  tiuw-s  of 
falling,  as  velocity,  or  us  momentum 
imparted,  or  us  square  root  of  space  = 
\f  energy. 

The  conditions  ore  identical  in  electricity. 
Line  0,  expressed  as  nieehiuiico-motive  force, 
is  identical  in  principle  with  electro-motive 
force.  The  advantage  gained  by  this  ex- 
-snon  is  that  both  element*  of  the  for- 
mula: are  expi 

When  wo  need  an  answer  in  terms  of  i 
rent  or  velocity,  we  have— II  =  V,  or  E  «=  C  ; 
wUcu  we  ore  considering  energy,  we  have — 
E*  =  C. 

It  must  be  remembered,  however,  that 
thus  relates  to  unit  conditions,  esjiecially  as 
to  unit  resistance ;  the  whole  system  is 
Luscd  upon  the  unit  relations ;  if  under 
altered  conditions  of  resistance  E  and  C  do 
not  varv  in  equal  ratios,  another  condition 
arises,  r'art  of  the  energy  which  is  expressed 
in  force  remains  iM4criti<tl.  If  we  reduce  the 
velocity  due  to  head  of  water,  by  means  of 
a  length  of  piping,  the  weight  falling 
through  the  space  is  reduced  below  that 
comsponding  to  the  unit  action,  and  th»* 
energy  corresponding  to  the  reduction  of 
weight  remains  potential  in  the  source. 

Exactly  the  samo  principles  hold  good 
with  a  steamship  or  railway  train :  then- 
speed  answers  to  current  ;  the  work  to  be 
done  increases  as  the  square  of  speed.  Now. 
pOTN>  is  not  force,  as  most  ordinary  people 
would  imagine ;  we  express  the  energy  or 
work  capacity  of  a  steam-engine  iu  horse- 
powtTS,  which  are  33,000  ft. -lb.  per  minute  : 
this  is  energy.  But  we  can  express  horso 
powers  of  engines  in  terms  of  force,  and  to 
do  so  (under  fixed  conditions)  we  have  only 
to  take  their  square  root.  Thus  for  a  ship 
or  train,  assuming  that  1  II. 1*.  gave  a  spood 
(current)  of  1  mile  per  hour,  we  nave  :— 

1.  Bp***   1      2      3  4ft 

2.  Horsc-lwwtT..    1       4      '.»     1"  2> 

3.  y/ll.V.  =  force   1      2      3      4  5 

All  thew  considerations  have  for  object  the 
gaining  of  a  natural  -u  physical  conception 
of  the  meaning  conveyed"  by.  but  none  the 


less  hidden  by.  tho  inatl 
and  tho  relegating  of  t 
business  of  calculation. 


these  to  their  \viX>l*T 


OBJECT-GLASS  WOEKENG.-II. 

By  "  Prismatiqi  E." 

THE  host  quality  discs  can  bo  pn>cured  with 
both  sidtw  ro'ughly  polished  fiat :  this  is  » 
great  advantage  over  the  old  system  of  polishing 
a  few  patches  on  tho  edge,  as  it  gives  s  gvx  "1 
chance  of  selecting  tho  side*  in  the  first  pla»  e,  and 
of  testing  for  annealing  in  tho  second,    li  I 
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i  that  will  not  grind  nut  they  should  be 
A  gcxl  plan  is  to  make  sketch™  to  silo 
of  a  section  of  each  lens,  allow  the  crown  Ions  a 
thickness  of  3-lGth  on  the  edge  for  3in.  diameter, 
and  thn  flint  7-  16th;  these  dimensions  may  he 
reduced  or  exceeded  without  doing  harm.   It  is 
better,  however,  to  have  stout  glasses  in  the 
amateur's  case,  as  he  may  have  much  re-grinding, 
and  consequent  thinning  down.    To  tost  for  an- 
noiling.n  "Xicol"  pi-um  is  used  with  a  blackened 
glass  reflector,  placed  at  tho  iwlarising  angle 
behind  thn  dim? :  a  well  annealed  disc  shows  the 
liahtaml  dirk  shades,  regularly  :  a  badly  anntvihd 
one  is  patchy.    In  tho  glasses  now  supplied  by 
Messrs.  I  "nance  and  M.  Foil,  it  is  extremely  rare 
to  6nd  imperfect  annealing :  sen   this   may  be 
omitted,  if  «  dilhouttv,  without  much  danger. 
With  regard  to  the  refractive  indices,  the  glassce 
suppliisi  by  all  gisxl  makers  are  so  very  close  to 
tho  futures  given  in  their  lists,  that  the  amateur 
can  start  off,  without  using  any  tost  for  refraction, 
with  a  certainty  that  three  of  his  surfaces  will 
not  require  alteration  if  he  pets  the  curve* 
dly  to  his  figures.    The  ordinary  hoary 
of  Messrs.  Chance,  density  364,  and  bird 
crown  from  tho  same  makers,  are  the  two  glasses 
that  have  proved  for  many  years  tho  best,  tho 
flint  standing  climatic  clump-*  better  than  any 
flint  of  the  same  sp.  gr.,  and  as  it  is  highly 
dispersive,  tho  coral  can   bo  shallow,  thus 
causing  the  least  loss  of  light  by  reflection  out- 
wardly, when  tho  most  concave  'surface  is  to  the 
light.'  That  position  is  still  tho  one  usod  in 
Knglish  o.g.'s,  although  Continental  makers  of 
great  repute  luive  for  some  time  reversed  tho 
position,  with,  1  believe,  u  gain  in  light-grasp. 
There  has  been  u  general  complaint  by  amateurs 
that  professionals  giro  figures  they  understand 
thcrasclvos,  but  are  a  perfect  ray*t«ry  to  anyone 
else.    I  will  endeavour  in  this  place  to  give  in 
plain  fipitw  the  proisjri  ionsuf  curves  that  suffice  for 

is  tho.  focal 
i  curves  aro- 

1st,  oxoutside surface,       2nd*nrface,  1, convex: 

3  F 
3rd,  or  most  concave  surface  of  tho  flint  lin*. 


ptAlM  USIie*  UlC  j'lOj*VI  ,HHI»l>UUflWLUJI 

the  hears-  flint  and  hard  crown.  Sa  v  x  i 
length  HHjuired,  then  the  crown  lens  cui 


L  --02o  for  each  inch  of  focal  length  ; 

-  ft*,   -025    x    i  «=  -2J, 


9 

10", 


x 

•i 

4-7.Y 


or    this    surface   rcav  be 


if   the  fourth  s'jrf.u e   is,  made  pmpis-tionallv 
deeper  ;     in    that    case    the    surface*    mi  ' 
Is-  kept  from  screhhlng  each  other  ky  gui 
mini;  thn-o    small    pieces   of  foil   round  the 
The  fourth  surface  i,  usually  made 

Lx   7*0  concave  (all  figure*  represent 

radii} ;  bnt  as  all  alt.  rations  for  achrorasticit  v  are 
rr. i Jo  on  that  surf.ec,  there  is  a  coraiidcrable 
departure  from  thi-  in  nuny  cases :  but  of  this 
matter  I  will  treat,  further  on.  With  glasses,  of 
M.  Foil's  make,  flint  of  3-.jKsp.tfr.,  and  crown  uf 
2  49.  will  make  a  good  glass  up  to  3in.  diameter 
of  the  simple  fiirni  I  give;  both 
being  nf  tho  sainc  radius,  tie  flint 
i  eicavc,  and  both  outer  curves  of  tie-  same  radius. 

in  form.    Thus  x  being  the  focal 


the  inner  carve*  arc 


tho  outer 


1 

3'25.  The  flint  lens  is  outwards  in  this  construc- 
tion. Tors*.-  glasses  aro  cu  pubic  of  making  o.g. '»  of 
much  larger  aperture  than  3in.,  but  it  seems 
noe-cssary  to  have  a  little  dirlerenco  in  tho 
outside  curvatures.  In  the  cascof  larger  aperture 
there  is  no  Utter  form  than  the  first  I  give  here. 
It  will  be  seen  that  fewer  tools  are  wanted  for 
the  second  form.  In  tho  latter  case  nil  altera- 
tions for  achromatizing  must  ls>  mad-  nn  both 
outside  mfsjCOt ;  but  as  this  only  requires  the 
alteration  of  one  pair  of  tool*,  it  must  be  cuieidend 


ON  THE  ORIGIN  OF  CYCLONES. 

Fthc  views  hitherto  expressed  regarding  the 
origin  of  cyclones,  so  nuinv  ossential 
phenomena,  according  to  Hen-  Andries,  remain 
unexplained,  that  there  is  a  strong  nee,  ssity  for 
further  investigation.  As  unexplained  fact'",  he 
adduces  the  parabolic  )«ith  of  cyclones,  their 
great  velocity  of  propagation,  and  the  source  of 
the  energy  required  lor  production  and  main- 
tenance of  tho  vortical  movement*.    In  a  recent 


paper  to  tie  Austrian  Meteorological  Society,  he 
describes  an  attempt  ho  made  at  elucidation  of 
the  subject  by  means  of  experiment. 

Ho  procured  a  large  glass  boll  jar  with  hori- 
r.untal  bottom,  filled  it  with  water,  and  with  a 
view  to  observing  movements  in  the  liquid,  added 
various  substances  of  approximately  tho  same 
specific  gravity — among  others,  fine  cigar-ashes. 
Then  he  pushed  a  board  vertically  into  the 
liquid  to  a  certain  depth,  and  moved  it  parallel 
with  itself  in  n  straight  line,  or  in  an  arc  of 
50' — 100"  more  or  less  quickly  through  the  writer, 
then  drew  it  quickly  out  again.  In  doing  so, 
ho  observed  the  following  :• — 

In  prolongation  of  the  nrr.  and  behind  the 
board,  were  formed  two  whirls  with  vertical 
axes,  which  woro  propagated  downwards.  The 
light  particles  in  the  water  began  to  move  in 
spiral,   and    nearly  horizontal    lines  towards 
centre.    The  whule  whirl  moved  on  in  the  are. 
lile-  tho  spiral   motion  continued.    After  a 
longer  or  shorter  time,  a   kind  of  cone  was 
formed  in  the  centre,  and  from  this  cone  the 
lightest  particles  rose  in  spiral  j «th*.    The  heavier 
particles  sank  gradually  to  tho  bottom,  and  no 
lunger  shared  in  the  movement.     When  the 
movement  with  tho  board  was  properly  done, 
the  light  particles  rose  quite  regularly  out  of 
the  inner  part  of  the  still  progressive  whirl  in 
fine  spiral  lines.    If  the  vessel  was  gently  shaken, 
ono  observed   tho  movements  that  hsd  been 
regular  become  deformed ;  loops  and  knots  were, 
produced,  and  the  motion  of  the  entire  whirl 
was  changed.    If  the  motion  of  the  board  was 
somewhat  stronger,  the  paths  of  tho  particles  in 
the  water  were  mure  circular  ;    but  there  was 
always  formed  a  cone  open  above,  out  of  which 
the  lighter  particles  ruse.    On  the  bottom  was 
produced  a  flat  conical  heap,  pretty  still,  consisting 
of  the  hcmueriimticlcs-  lfaslightsb.sk  was  given 
to  the  vessel,  or  tho  latter  was  inclined  somc- 
t,   one-   saw    distinctly    how   pieces  were 
uV:  tached  from  this  heap,  and  secondary  centres  of 
rotation  were  formed,   which   presented,  on  a 
smaller  scale,   the  phenomena  d<  scribed.  A 
deformation  through  shock  or  aa  obstacle  caused 
a  bonding  inwards  of  the  curves. 

ThisoxpaHment,  which  was  uiwlified  in  various 
Drays,  wrved  Hon-  Andries  as  a  starting-point 
in  explanation  of  tie  production  of  cyclon 
but  first  In;  deduces  from  it  an  explanation 
tho  ririiriu  of  hail.    When  tlie  uir,  ho  says, 
strongly  boated  in  sonimer,  and  satiirutod  with 
,i,pi,.„ns  v...|«,-ir  "'■  >  r  :i  !;ns-e  r.  Uii<  iir 

gnidu-illy  tiv  s  to  a  certain  height.  If  it  there- 
meet  with  a  comparatively  cold  current  movinE 
in  a  hori/oatal  direction  with  swie  velocity,  and 
so  penetrating  it.,  there  must  arise,  through  the 
unstable  equilibrium,  a  vigorous  whirling  motion, 
which  carries  this  moist,  worm  air,  perhaps 
several  thousand  ne'tn-s  up,  and  so  oceninons  the 
formation  of  ice-spherules,  which  continually 
increase  in  size,  till,  on  the  one  hand  th'.- 
decreasing  vertical  motion,  and  on  the  oth.-r  the 
inrrrasing  w«  ight  of  the  particles,  render  their  fall 
jiossible.  This  coneeptifin  If  rr  Andries  reganls 
as  explaining  the  strew-like  form  often  observed 
in  hailstones,  tho  rig-ag  parts  of  barometer 
curves,  durimg  hailstorms,  the  shifting  of  th" 
wind  often  to  ul]  the  points  of  the  compass,  and 
iang,  narrow  hail -regions  often  ubwrvra. 

Tlie  same  jirucesses  as  tsreur  in  Uio  gbiss  of 
water  occur,  ho  considers,  on  a  much  larger 
scale,  in  the  atmosphere ;  and  owing  to  tho 
greater  elasticity  and  mobility  of  the  air,  as  com- 
pared with  water,  the  conditions  ore,  in  general, 
much  more  favonrablc.  There  is  only  requir-  d 
a  powerful  air-rumnt  at  a  certain  height,  nueii 
as  may  bo  a,tually  observed,  with  different  <iir.  e- 
tinti*  aei-onling  to  the  latitude,  and  can  furnish 
abundantly  tho  energy  ms-essary  for  production 
anil  maintenanco  of  the  whirl. 

•'  If  such  a  current  of  a  certain  breadth  and 
depth  commences,  it  produces  at  itn  anterior  end 
and  two  sidos.  in  pressing  forward,  a  whirling 
motion  in  tho  still  air  about  it.  With  its  ad- 
vance, the  whirling  movement  also  advance*., 
which  is  gradually  extended  downwards,  widened 
like  a  funnel.  Only  that  one  of  the  two  whirls 
on  the  northern  hemisphere,  whose  direction  of 
motion  is  ophite  to  that  of  tho  hands  of  a 
watch,  comes  to  completion  ;  the  other,  with 
antieyclonio  motion,  is  mostly  exhausted  before 
reaching  the  earth's  surface.  The  former  is 
aided  in  its  whirling  motion  by  the  diffi  twice  of 
rotation  of  the  air-mosses  at  its  northern  and 
southern  sides,  due  to  rotation  of  the  enrth,  and 
so  dependent  on  the  latitude.  The  latter  is  in 
the  tame  measure  retarded  in  its  motion.   Only  | 


after  the  first  whirl  has  reached  tho  truth's  sur- 
face, do  the  proper  phenomena  of  cyclones  begin, 
the  spiral  motion  of  air-masses  toward*  the 
centre,  tho  bending  inw-ards  or  inclination, 
which  must  be  greater  in  the  part  before  thnn  in 
that  behind,  the  rise  of  uir  in  the  interior,  and 
outflow  laterally,  and  so  on.  We  can,  as  lias 
been  said,  exactly  imitate  all  thme  phenomena  in 
water.  If.  e.g.,  we  present  feme  obstacle  to  a 
moving  whirl,  by  inserting  a  rod,  or  by  suital  li 
ISO  1HII if  of  the  whole  vessel,  we  sec  distinct!)- 
the  individual  spirals  bent  inwards.  If  the 
cyclone,  then,  encounter  in  its  path,  an  unnp-al 
resistance,  through  inequalities  of  the  ground  ot 


•e,  tnrough  lr 
unequal  distribution  of  'air-pressure,  these  loe.|»< 
or  knots  must  bo  formed,  which  have  in  fc.c'. 


been  observed. 

Further,  as  regards  the  diminution  of  air- 
pressure  in  the  interior  of  c-voloiics,  it  is  simply  a 
re-«ult  of  the  mechanical  whirling  motion  of  thi 
air.  Herr  llann  and  Herr  r'orrcl  are  also  of 
this  opinion. 

Also  the  gradients  increasing  from  within  cut  - 
wards  are  merely  tho  consequence,  and  not  thi 
cause,  of  tho  whirling  motion.  This  is  a  neces- 
sary result  of  mechanical  laws.  (Herr  Ferrel 
also  holds  this  view.  \  The  diminution  of  uir- 
piessnro  within  the  cyclone,  caused  by  mechani- 
cal action,  has,  as  a  necessary  result,  a  rising  of 
the  air,  and  outflow  above. 

The  whirl,  having  at  first  arisen  at  a  height, 
will  describe  a  very  nearly  circular  path.  Kre 
this  whirl  has  been  propagated  us  far  as  the 
earth's  suriaee,  the  air-pn-ssuro  below  most 
neeiiwirily  have  diminished,  and  the  air  will, 
therefore,  by  reason  of  its  great  mobility  ar.d 
elasticity,  be  prcjmsl  upwards  and  outwards." 

Several  cases  of  the  phenomena  lit  is  repre- 
sented) inay  occur  in  nature.  If  tho  whirl  ing 
at  a  comparatively  small  height,  the  kinctii 
energy  communicated  to  it  aUve  is  pTonngatcd 
downwards  with  little  alteration.  This  Kind  of 
whirl  occurs  especially  in  hot  regions  ;  where,  in 
tho  cyclones,  very  cold  blasts  of  wind  are  often 
observed,  which  can  only  be  tho  cold  air  of  the 
upper  n  gii  ins  tarried  off  by  the  «  hirl.  cUmilai !  \ , 
the  heavy  rain-showers,  which  nearly  always  ac- 
company tropical  whirls,  ore  to  be  explained  liy 
a  carrying  down  of  cold  air- masses  into  the  lower 
warm  moist  air. 

A  second  possible  case  is  that  in  which  the 
whirl  uriginati-s  at  a  great  height,  and  in  its  pro- 
pagation downwards  widens  greatly  funnel-wise. 
In  this  case,  the  phenomena  on  the  earth' C 
surfaei  ..i,  very  w  ii  ur.d  in  ;.  riuit  . 

A  tliird  isise  is  that  of  the  extremely  fi  e! 
rotatory  wind-discs,  which  have  been  several 
times  ol  se  rved  with  a  ratio  of  diameter  to  height 
of  :  I .  Such  n  flat  disc  is  nothing  hut  a  flat 
cone,  which  is  to  Is-  regardid  i«  th<'  continuation 
of  a  whirl  produced  ut  a  smail  height  by  a  weak 

miii  mill 

As  n-gnrds  the  paths  which  storm  centres  ar- 
often  aecustomid  to  tuko  with  great  regularity, 
the  ground  «f  this  regularity  lies  in  tho  upper 
currents,  whie'h,  so  far  as  is  known,  keep  quite 
determinate  paths.  To  explain  that  which  is 
apparently  arbitrary  in  tho  direction  of  the  upper 
air  currents,  wo  should  require  to  know  the  bent 
conditions  of  those  strata  from  the  pule  to  tin 
equator  (which  we  do  not}.  Tho  storm-paths 
must,  therefore,  still  have  an  appearance  el 
arbitrary  character. 

The  second  whirl,  which  U  produc  d  by  every 
upI-T  air-current,  the  anticyclone,  likewise-  pi  iv'.« 
a  rih  in  the  atmosphere,  in  it  occurs  a  slow 
spiral  motion  of  the  nir  downwards  ;  hut  the  in- 
tensity of  the  motion  Is.  for  the  rcaw  n  abov. 
given,  considonibly  less  than  in  the  cyclone.  The 
down-dircctod  motion  resulls  in  an  ic.er*Sjs*«J 
pressure,  as  that  dinx-ud  upwards  within  a  dl  - 
pression  results  in  a  diniinislied  jiressure.  Thus, 
the  snrfui-i  s  of  level  deiu-end,  and  so  form  an  out- 
flow region  for  tho  air  flowing  off  f;e»n  the 
cyclones  above  (as  has  been  affirmed  for  maxima 
of  air-pressure).  Further,  Hi  rr  Andries  con- 
siders that  the  air-current  of  anticyf tunes  di- 
re, ted  outwards  next  the  ground  is  produced,  at 
least  partly,  by  the  suction  force  of  cyclones. 
And.  by  the  way,  the  word  anticyclone  fust 
ni-quiros,  through  the  view  here  udv.  ntcd,  its 
true  meaning,  as  the  opposite  of  tho  cyclonal 
rotations,  rh-sidr*,  it  must  here  lie  further  em- 
phasised, that  every  ryelonr  mutt  be  <tfex»H/#iniftl  b  / 
gn  antirvrlone.  This  is  also  Herr  Fi-irel's  view. 
That  the  anticyclones)  are  not  so  evident,  owing 
to  their  much  less  active  character,  is  easily  intel- 
ligible. 

If  we  would,  in  general  traits,  sketch  for  our- 
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leather  tightly.  .\.£. — Aluaijt  put  ihr  Jtfhmlr 
vf  Ihr  leather  duirinrartln  to  fit  oxer  the  Heating,  01 
in  other  worrfj,  infA  Ihr  grain  or  tmouth  ».  It  up- 
Hard*,  .ill  hueirt  leathern  hair  Ihe  fifth  tide  fixed 
In  rub  agaiHit  the  barrel.  Having  turn  .1  the 
rivet,  next  take  o  few  good  (  lout  nails,  for  2jin. 
and  3in.  nucken  {in.  long,  and  with  a  line 
hmdawl  l*>ro  the  hole*  through  the  leather,  but 
not  into  the  wood,  then  nail  the  leather  on  to  (he 
sucker  box,  as  shown  at  Fig.  27->  und  at  F,  Fig. 
273. 

Towing  or  Cementing  Suoker  Bozos. 

Next  in  order  is  the  fixing  the  tow  round  the 
sucker  box  ;  this  is  very  simply  done,  but  re- 
quiring groat  rare:  it  is  done  as  follows.  Take 
a  handful  of  tow,  spunyiirn,  or  llax,  the  longer 
the  bi  tter,  and  bring  the  ends  to  point*  it*  (hough 
you  wcto  going  to  thread  the  eye  of  a  needle, 
now  wrap  it  nice  and  true  hut  tight  round  the 
centre  ui  the  box,  as  at  A,  Fig.  2*8.    Let  it 


r-  /  c.  e~9 


hot;  place  the  Muker  box,  Fig.  27.H,  upon  the 
floor,  and  bold  it  than  between  the  feet.  Now 
take  the  sucker  hook  and  screw  it  into  the  top  of 
the  clack,  not  too  tar,  but  just  sufficient  to  carry 
it.  Bo  careful  not  to  Icon  loo  much  on  one  side 
!  with  the  sucker  hook  when  screwing  the  screw 
,  into  the  clack,  or  the  l«>x  will  overturn,  and  the 
I  chances  are  that  the  puint  of  the  st  rew  will  break 
or  run  into  your  foot.  Now  take  the  sucker  hook 
and  sucker  in  your  left  hand,  and  the  hot  suet  in 
your  right  hand  and  pour  it  ovi  r  the  low,  a(  the 
same  time  turning  ihe  sucker  box  round  to  pre- 
vent the  fut  running  off  the  tow,  hut  keep  Ihe  /at 
of  the  leather  and  faee  of  the  elael.  When  you 
have  poured  in  us  much  suet  us  the  hemp  will 
absorb,  turn  the  sucker  downwards  and  carefully 
put  it  into  it*  place,  as  shown  nt  A,  Fig.  280  ;  then 
proas  it  down  ;  this  will  prevent  the  box  turning 
round;  now  quickly  unscrew  the  |>ump  hook, 
pull  it  out,  turn  the  hook  as  at  A.  rig.  270,  and 
with  the  flat  purl  knock  the  sucker  box  down 
with,  say,  three  sharp  blows ;  this  will  set  the 
MM  lo  r  lwx,  and  the  pump  is  ready  for  the 
putting  in  of  the  burket. 

There  arc  other  kinds  of  sucker  boxca  (**» 
II,  A,  C,  Fig.  2S0.)  II  is  a  brass  sucker  box  with 
lifting  spur  or  bow  for  the  pump  hook.  A  is 
the  same,  kind  of  thing,  hut  with  diifercnt  grooves. 

(7»  lie  continued.) 


Selves  the  movements  wilhin  the  :iir-i*cun,  we 
might  say;  "  Beside*  the  regular  Trade  winds,  we 
find  at  a  height  a  powerful  anil  extremely  rapid 
air  motion  of  general  easterly  direction.  These 
two  represent  the  prim  ifal  movements  in  hori- 
xontul  direction.  In  the  vertical  direction,  on 
the  other  hind,  we  find  near  each  other  an  up- 
ward motion  in  cyclones,  and  11  downward  in 
anticyclones.  Cyclone*,  tornadoes,  and  water- 
spouts differ  from  each  other  only  in  sixe." 

The  above  hy]*ithc*i*  of  llerr  Andric*,  Jovc- 
loped  from  a  few  simple  experiments,  essentially 
agrees  (it  i*  pointed  out  in  Iter  Xatmforfhrr) 
with  the  largely  controverted  theory  of  II.  Fayc 
regarding  the  origin  of  cycloneii.  In  l»'th  it  is 
supposed  that  the  whirls  arise  in  the  up|*:r  strata 
of  air,  and  are  propugatid  downwards — 11  dif- 
ference between  the  views  only  uppe.iring  in 
tha  fact that  It,  Fayc  denies  the  upward  motion 
within  the  cyclone,  and  (maintaining  the  circle 
thisiry)  also  the  spiral  motion,  whereas  llerr 
Amines  combines  both  in  his  vie  w.  Hcrr  Andric* 
does  not,  however,  reg.ird  the  dim  rcnee  between 
the  circle  theory  of  M .  Fuyu  ami  hi*  own  suppo- 
sition of  a  spiral  motion  of  the  air,  as  very  essen- 
tial. It  seems  to  him  possible.  Dint  in  the  case 
of  powerful  vortical  movement*  in  the  Tropics, 
where,  in  consequence  of  small  diameter  and  low 
httitude,  the  influence  of  the  earth's  rotation  is 
lc*a  sensible,  Oie  motion  of  the  air  may  take 
place,  in  nearly  circular  path*.  It  is  otherwise, 
however,  in  high  latitudes,  where  the  influence 
of  the  rotation  is  so  much  thf>  stronger  because 
the  cyclone*  of  those  Lttitudi*  am  not  so  power- 
fully developed;  hence,  the  corn-tint  oval  lonnof 
the  isoliars,  ami  the  fully  developod  spiral 
motion. 


PRACTICAL  NOTES  ON  PLUMBING.— 
LI.* 

By  T.  J.  Dawes,  Il.M.A.S.l'.,  Sc. 
[Continued  from  page  221. J 
Sucker  Boxes. 

VI  rE  havo  seen  how  to  fix  the  leathered 
11     clack  to  an  eld- fashioned  wood  pump, 
but  there  aro  others  vet  to  he  seen,  a*,  for  ex- 
ample, the  wood  sucker  box,  II,  Fig.  277-  This 


box  is  firstly  leathered  in  tho  following  manner. 
Cut  a  piece  of  leather  the  shape  of  K  F  ti  11  J, 
Fig.  27o,  then  lay  it  over  the  bole  in  the  box, 
and  with  ascribe!  or  pencil  from  below,  mark  the 
leather  all  round  the  hide,  lift  the  leather  oil,  und 
prick  the  centre  of  the  hole ;  next  cut  the  hole 
for  the  rivet,  but  let  it  fit  middling  well.  Then 
place  the  load  cluck  upon  the  outside  |iurt  of  the 
leather,  and  with  the  rivet  through,  place  the 
link  of  the  lend  chick  upon  something  hard,  such 
ai  an  anvil  or  large  stone,  and  turn  the  rivet  nice 
and  true  a*  shown  at  Fig.  274.  The  rivet,  if 
properly  turned  will  expand,  and   so  tit  the 

•  Fivm  tin  CuMin}  Mete:   All  rights  ruKxvetl. 


bulge  in  the  centre  as  shown,  and  with  some  fine 
twine  tie  it  round.  S-o  that  your  tow  is  not 
too  large  or  bulky  to  enter  the  pump  barrel,  nor 
too  small  so  as  to  render  il  useless. 

Pump  Hooks. 

Now  you  require  a  pump  hook.  This  is  well 
illustrated  at  rig.  279.  II  is  the  taper  screw  for 
screwing  into  the  load  cluck,  as  shown  at  F, 


r/ C.278 


r  1  a .  sa a 


Fig.  278.  A  1)  C  K  F,  Fig.  279.  illustrates  the 
sucker  hook,  the  end  of  which  is  passed  through 
the  hole  in  the  sucker  l*>x,  as  when  in  the  act  of 
drawing  the  sucker  box. 

Fitting  or  Setting-  Sucker  Boxee. 

Now  le  t  us  proceed  to  fix  the  sucker  box  into  the 
pump  barrel  as  at  A  E,  Fig.  280.  Pint  throw  11 
|>ailful  of  .  .11  water  d>>wii  the  pump  to  wash 
out  all  grit,  6a..  from  the  barrel;  then  take  u 
small  ladlclul  uf  mutton  suet  und  make  it  boiling 


THE  ORGAN i  A  COMPREHENSIVE 
TREATISE  ON  ITS  MANUFACTURE, 
PR0CUEA1,  AND  LODGMENT," 

By  Joiix  AVatsos  Warmus. 

Aetoeiiile  0/  Ike  Cottefe  of  OryamieU,  f.emion. 

A  word*  must  now  be  said  in  criti- 

./Y.  cism  of  the  Jtetign  :  in  connection 
therewith  first  turn  Imck  to  wluit  was  said  with 
the  preceding  one  (especially  ut  u,  ante,  lit 
paragraph;. 

The  present  Treatment  of  course  secures,  as 
btfttO,  the  4'i.kah  Coupler  for  the  Supplementa- 
tion of  the  I'edjle,  and  it  also  ineludia  various 
other  good  ]*iintit  sluircd  in  by  tho  first  five  of 
the  Treatments  given  (see  therefore  again  with 
ri'gupl  to  thmo,  as  ut  e,  unto  and  on).  Of  the  spe- 
cial Advantages  whieh  the  next  prr<Wiw./ Scheme  is 
the  first  to  secure  (see  at  r,  ante,  Utli  purug.)  tho 
pettrnt  Treatment  retains  No*.  1,  2,  and  7  in- 
tact ;  it  doe*  not  really  sacrifice  No.  3,  because  a 
Forking  and  Notching  of  the  Key-tail*  is  so 
simple  an  o|icmtion  (wo  next  jnrag.  but  two;  ; 
und  it  enjoys  Nos.  6  and  (i  in  uu  actually  more 
available  manner:  and  Ihe  Purticipilion  of  the 
Swcll-Org.  Keys  in  coupling  them  to  the  1'edalo 
is  of  course  retained  by  means  of  tho  Forking. 
Thus,  of  these?  seven  advantages  |ut,seS6ed  by 
the  ne-xt  pn-eiiling  Treatment,  only  one.  No.  4,  is 
really  sacrificed  in  the>  pn'si  rit  Scheme.  It  is, 
however,  well  to  remind  the  reader  of  what  has 
been  already  said  (at  w.  ante)  with  respect  to  a 
dinadrantaae  which  make*  its  appearance  here  for 
the'  first  time ;  that  is  to  say,  the  lowering  of  tho 
lircal-Organ  Backfall*  to  a  level  with  those  of 
the  Coupler  llroat-to-l'edalo  will  take  up  the 
room  that  has,  until  now,  existed  behind  the  nnr 
ends  of  such  Coupling- Backfalls, — so  jmssibly 
rendering  the  vertical  space  U-ncaith  Utter  riwlly 
the  measure  of  the  only  vertical  space  available 
for  the  Jlelluim.  Thn'c  Admnianet  which  arc! 
entirely  confined  to  the  present  Treatment  will 
lie  found  stated  ut  various  point*  now  fol- 
lowing. 

In  remark  upon  the  preceding  paragraph  it 
will  suffice  to  observe  us  follows: — The  in- 
creasing of  No.  I  (facility  in  Itomovu)  of  Kwell- 
Urg.  Ke'vs;  is  of  course!  of  real  value ;  see  also 
conceniing  this  at  a  little  on  {next  parag.  but 
one).  The  similar  increasing  of  No.  •  (the 
keeping  down  of  that  portion  of  the  Ae-tion  whieh 
le^aus  from  Ihe  Key-tails;  is  a*  manifestly  still 
more  favourable  to  UM  placing  of  the  Clavier*  in 
a  Detached  Bullet,  while  at  the  same  lime  it 
give*  an  advantage  la  Instrument*  of  restricted 
height  in  which  a  Whole.  Boiler  Board  is 
vet  d<'tiiamlcd  lieneath  both  of  the  Manual 
\Vindchi*1*,—  because  it  i*  desirable  that  Ihe 
Squares  or  Backfalls  which  act  on  such  Holler* 
shall  !*:•  placed  be-low  even  the  lowermost  one  of  the 
latter.  The  sacrifice  of  No.  4  (the  Bemovability 
of  tirent-Urgan  Keys  without  any  disennnevtion 
of  their  Action!  is  of  little  moment,  lierause  fuh 
Key*,  being  the  lowermost  oms,  will  ohvioiislv 

*  All  rights  reserved. 
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not  require  taking  out  before  athrr  Km'  can  In- 
got at ;  and  the  romovalof  a  Orcat-Org.  Kov,  when 
necessary,  is  hero  very  easy,  fur  thru-  is  nothing 
buta  single Rut^nro  laMmscTewcd.  undthoCinnk- 
ing  of  the  Wire  prevents  anvdifht  ultv  in  such  un- 
screwing; also  the  replacing  of 'thu  Key  is 
equally  frw  from  difficulty,  because  the  Cutth- 
Button  v*c«  tut,  ante,  4th"  parag.)  rondoni  im- 
possible any  slipping  away  uf  the  Wire  nut  of 
sight  or  reach  ;  nnd  yet  again,  it  must  bo  re- 
membered that  the  said  Button  may  lie  made  to 
jjartly  compensate  fur  its*  trilling  ocistructiveness 
by  bejing  utilised  for  the  Rnjiilatwn  of  it«  Kov 
(aee,  however,  on  this  point  also  in  next  parag". 
but  one;.  The  taking  up  of  the  aiK.ee  fi.rnu.rtv 
existent  behind  the  Man.-to-l'ed.  ISackfulIs  is  a 
point  of  somewhat  more  conaequcricu  ;  but  even 
this  i*  of  littl<  nal  weight,  because,  whenever  it 
is  inevitable  that  the  Bellows  be  placed  inside 
tho  Organ  proper,  they  will  generally  require  U 
extend  into  tho  space  benoath  the  Manuals,  and 
in  such  event  the  lowering  of  the  Man. -to- Pallet 
Backfalls  to  only  the  level  of  the  Man.-to-Ped. 
Backfalls,  will  manifestlynot  practically limit  the 
actual  Bcllows-spaeo  by  one  iota. 

With  respect  to  the  Ihfrtlt  existent  in  the 
fvrroumo  Treatment  ;sou  comm.  at  «,  ante},  and 
their  retention  in  or  excision  from  the  prtsrnt 
one,  it  is  to  be  noted,—  that  No.  I  (the  absence 
of  Participation  in  thu  Great  Organ  Keys  as 
Conph-d  to  the  Pedals)  is  as  before  -  of  course 
inevitable  whenever  tho  present  Clear  Coupler  is 
secured, -that  No*,  '.'amis  ;the  hindrances  which 


tho  Stickers  of  the  Swell-Org.  Keys  present  i 
respect  of  tho  Removal  and  the  obtaining  of  Par 
tictpution  of  such  Key*;  are  completely  got  rid  of, 
and  this  without  involving  extra  workmanship,— 
and  that  No.  4  (the  absence  of  Front  Regulation;  is 
or  may  be  much  mitigated,  if  not  altogether 
removed. 

In  Re-mark  upon  tho  preceding,  observe  as 
follows. — For  No.  I,  mi-,  as  before  (at  »,  ante, 
2nd  parag.)  for  the  two  ameliorating  circum- 
stances. As  regards  Nos.  •>  and  3,  it  mav  1*  con- 
sidered that  the  Forking  of  the  Tails  of  purt  of  a 
set  of  Key*,  and  the  requisite  treatment  of  the 
Square  and  other  Noses  entering  such  Forking*, 
do  not,  together,  involve  palpably  more  work- 
manship than  tho  provision  of  a  Sticker  Register 
for  the  same  number  of  such  Keys.  The  mitiga- 
tion of  No.  4  is  brought  about  in  this  wuy  : — as 
there  stsil  be  a  Screw-Hutton  on  the  Great-Org. 
Key-tail  (see  again  w  u,  ante,  4th  parag.),  such 
Button  can  as  easily  be  made  a  Regulating  one 
as  hot ;  and  as  the  Swell-Org.  Keys  are  now- 
through  the  absence  of  any  Sticker  either  between 
or  connected  with  them— so  very  easy  of  removal 
in  the  lump,  and  the  Swoll-to-Ureat  Coupler 
also  retains  ita  facility  in  this  respect,  manifestly 
such  Kegulation  of  the  Groat  Manual  ia  rendered 
quite  feasible ;  nnd  this  being  so,  and  the  said 
Swell -to-U reat  Coupler  remaining  also  a  Front 
Regulating  one,  it  becomes  quite  admissiblo  to 
complete  the  Trio  by  providing  the  Square- Noses 
of  the  Swell-Org".  Action  with  Regulating 
Buttons  (see  di*crip.  at  A,  ante,  Sth  paragraph 
— noting  the  List  part  of  it — and  on), — of  course 
securing  the  Particqiation  of  tho  [Swell- Org.] 
Keys  with  the  Pedals  by  providing  such  Keys 
with  proper  tlutton  Clips  (siy>  j,  ante).  And 
such  admissibility  is  still  further  increased  by  the 
fact  that  although  the  Swell-Organ  Stickers  are 
now  again  dispensed  with,  vet  the  (ireat-Organ 
Stickers  are  not  re-introduced,  and,  therefore, 
there  is  nothing  to  interfere  with  BOOM!  to  the 
aforesaid  Nose-Buttons,  and  so  to  tend  to  still 
further  elongate  such  Noses  themselves  fsoe 


we  may  (eiy  that  all  the  Advantages  existent  in 
the  last  one  are  retained  here,  rxcrpting  tint  Free- 
dom (of  trifling  moment)  of  the  Great-Org. 
Keys  with  their  Action,  and  the  securing  of  a 
little  vacant  space  at  the  rear  of  the  Backfall* 
of  the  two  Couplers  Man  oak-  to  l'cdale  (such  sjuiee 
bang  only  potmhly  of  any  value).  And  against 
these  we'have  to  set  the  facts  that  two  of  the 
said  former  Advantages  are,  in  the  present  Treat- 
ment, intensify*],  and  that,  out  of  four  Itrfrctt 
existing  in  tho  previous  Treatment,  two  are 
now  entirely  got  rid  of,  one  is  always  partly 
-  and  may  bo  almost  entirely— nullified,  anil 
tho  remaining  one  is  far  more  than  counter- 
balanced. To  all  this  is  to  be  added  the  con- 
sideration that  the  present  Treatment  introduces 
three  entirely  new  Advantages,  viz.,  that  the 
Backfalls  of  the  Groat-to-Pcdulo  can  be  removed 
with  increased  facility ,  that  the  Front  Regulation 
of  tho  upper  Manual  is  also  rendered  easier,  and 
that  a  larger  amount  of  vertical  sprue  is  secured 
for  a  Manual  Whole  Roller-board. 

For  all  tho  foregoing  reasons  we  may  confi- 
dently pronounce  that  the  present  Treatment 
No.  oj  is  as  simple  in  ita  de-sign,  as  free  from 
faults,  and  embraces  as  many  advontages  as  is 
possible  with  any  scheme  that  can  be  devised ; 
and  that  consequently,  it  should  unfailingly  be, 
by  choice,  used  in  all  Tiro-Manual  Instrument! 
tchaterrr,  unless  either  their  1'edal  Section  Uttaryt 
enough  in  size  to  la)  independent  of  aid  from  a 
Clear  Coupler,  or  the  construction  of  the  Organ 
itself  is  of  such  tperial  nature  as  not  to  admit  of 
tho  neoessary  arrangement  of  the  parts, -.as  in 
the  requirements  of  the  Bellows  space  mentioned. 
The  cheapness  of  tho  Treatment  is  insured  by  its 
simplicity. 

[The  serial  publication  of  "The  Organ,"  so 
far  as  its  appearance  in  those  pages  is  concerned, 
is  now  finished.  Tho  author,  however,  intends 
to  issue  it  in  book  form,  re-cast  and  re-arranged, 
so  soon  as  circumstances  will  permit.  The 
Treatise,  as  so  published,  will  bo  broken  into 
separate  complete  portions,  convenient  for  the 
purchaser ;  and  the  first  of  those  will  consist  of 
matter  which  will  virtually  furnish  a  regular 
'  Work  on  the  entire  " 


i  at  *t«,  ante,  5th  parag.) ;  also  the  width  of 
such  Clip  is  not  he  ro  restricted  by  its  having  to  be 
contained  between  two  .Slickers.  It  must  not, 
however,  be  forgotten  that  the  employment  of 
these  Clips  though  they  will  of  course  be 
applied  only  to  those  KeyB  which  Couple  to  the 
lVelal-board  (see  m  u,  ante,  3rd  parag.;— will 
render  the-  llrplacixo  of  the  Kry-bnanl  more 
difficult  (see  again  at  j,  ante) ;  and  for  this 
reason,  anil  on  account  of  the  slight  extra  cost 
then  involved  in  the  mechanism,  the  writer  does 
not  recommend,  even  in  the  present  Treatment, 
aiming  at  the  Front  Regulation  of  either  the 
Swell  or  the  Oreut  Manual,  unless  the  adjustment 
of  such  Keys  from  the  limit  of  the  Organ  lie 
found  impracticable,-  or  very  difficult. 

At  this  jMiint  see  what  was  given  under  the  last 
Pcsign  (at  f,  ante),  with  reference  to  the  l'art 
Coupler,—  ull  that  is  thcie  said  holding  equally 
good  in  the  present  case. 

Winn.  As  u  Summary  of  the  present  Treatment 


PICTETS  DOMESTIC  ICE  MACHINE. 

improved  method  of  producing  ice,  which, 
so  far  as  the  apparatus  shown  in  principle 
in  the  annexed  illustration  is  concerned,  has  been 
patented  by  M.  Raoul  Pictet,  of  Geneva,  is 


intended  more  especially  for  domestic  use,  about 
two  pounds  of  ice  being  produced  in  ten  minutes 
with  the  minimum  of  bibour  and  at  slight 
expense.  Tho  freezing  liquid  is  anhydrous 
sulphurous  acid,  which  rapidly  extracts  bent  from 
surrounding  substances  as  it  vaporise*.  The 


apparatus  is  composed,  as  usual,  of  a  freezer,  u 
compressing  pump,  a  condenser,  and  a  distributor 
working  under  the  ordinary  conditions:  but  the 
freezer  has  peculiar  arrangements  for  constantly 
supplying  the  loses,  which  however  is  very  slight, 
of  volatile  liquid,  and  so  the  sp]»ratus  remains 
ready  for  work  without  any  frejih  supply  for  a 
long  time,  sav,  for  example,  a  yi-ur.  The  fioUH 
is  re-presented  in  the  annexed  drawing.  It  con- 
sists of  two  superpose-d  chambers  of  which  tho 
lower  is  the  refrigerator  properly  so  called, 
working  between  two  levels  very  close  Usgelher, 
and  of  which  the  upper  ehamWr  is  the  provision 
made  for  reserve. .  The  refrigerator  consists  of  a 
cylindrical  receiver  A,  within  which  an  annular 
vessel  11  is  formed,  and  from  tho  senlro  thereof 
a  column  C  springs,  it  communicates  with  the 
receiver  and  is  swelled  out  at  the  top  forming  an 
enlargement  1)  furnished  with  stop-cock  K 
having  a  nozzle  O.  The  receiver  has  on  its  side 
a  small  pnsmge.  F.  The  nr.uirsxus  is  tilled  by 
introducing  the  volatile  liquid  by  the  passage  0 
to  fill  the  whole  interior  capacity  of  tho 
refrigerator  A  to  the  top  of  tho  column  C.  where 
it  is  terminated  by  the  stop-cock  K ;  this  forms 
the  charge  of  the  apparatus.  When  the  dis- 
tributing rock  is  adjusted,  which  puts  tho 
refrigerator  in  communication  with  tho  condenser, 
all  the  excess  of  volatile  liquid  above  the  orifico 
of  the  pipe  F  runs  into  the  condenser  to  the  level 
indicated  by  tho  line  a  a.  The  liquid  evaporating 
from  all  its  free  surface,  it  is  necessary  to  insure 
constant  equilibrium  between  the  inclosed  port 
of  the  receiver  and  the  interior  of  tho  column  0 
by  means  of  one  or  more  curved  tulics  of  \J  form 
si  the  drawing  indicates.  Hat  vessel  B  receives 
three  conical  annular  moulds  filled  with  water  to 
bo  frozen ;  they  tit  almost  exactly  against  the 
sides  of  tho  vessel  li — which,  however,  contains, 
as  is  usual,  a  small  i|'i.mtity  pi  uni  ngeolable 
liquid,  such  as  glycerine,  to  insure  the  inter- 
change of  temperature.  When  the  ice  is  formed 
tho  moulds  are  taken  out  and  treated  in  the  usual 
way  to  remove  the  ire. 

Tho  abstraction  of  hent  necessary  to  freeze  tho 
water  in  the  moulds  corresponds  to  tho  evapora- 
tion of  a  weight  of  volatile  liquid  equal  to  tho 
difference  between  the  original  level  a  a  and  the 
level  A  4  to  which  it  descends  after  the  freezing. 
The  refrigerator  is  completely  enveloped  in  a 
wooden  case  packed  with  cork  dust  to  insure  its 
isolation.  Ita  total  capacity  for  tho  work  pro- 
posed should  be  15  litres  of  volatile  liquid,  and 
of  the  three  moulds  will  contain  330 
of  water-say,  together,  about  one  kilo- 


IMPBOVBMEHTS    IK  SECONDARY 


BATTERIES. 


T  a 


time  when  secondary  batteries  are 
to  find  their  proper  level,  even 
I  world,  students  of  this  branch 
of  electricity  will  read  with  interest  accounts  of 
any  real  improvements  which  have  been  i 


in  the 


So  long  ago  as  the  year  18G3,  Mr.  Fitzgerald 
described  the  effect  of  'red-lead  in  batteries,  and 
suggested  ita  use ;  but  little  was  done  with  it 
until  lately,  when  the  Faure  accumulator  was 
introduced.  Mr.  Tribe,  who  has  been  engaged 
on  a  seriosof  elaborate  experiments  with  sec  ondary 
butteries,  has  taken  out  a  patent,  in  which  he 
claims  Uie  employment  of  a  negative  plate,  com- 
posed of,  or  consisting  of,  peroxide  ol  lead,  sub- 
stantially as  described. 

In  corning  out  the  invention  ho  employs  a 
negative  plate  consisting  of  peroxide  of  lead  in  a 
solidified  or  compressed  condition,  or  in  any 
other  convenient  form,  the  same  King  contained 
in  a  perforated  or  iiorous  vessel  or  receptacle,  not 
being  u  conductor,  nor  eaisily  acted  ujion  elec- 
trically ;  or  thu  |x  roxide  of  lead  may  bo  either 
employed  direct  in  the-  condition  befure  mentioned, 
or  precipitated  peroxide  of  lead  may  t«  deposited 
upon  the  surface  of  the  peroxide  of  lead.  This 
invention  may  be  carried  into  effect  in  the  fol- 
lowing manner : — 

A  rectangular  frame  may  lie  employed,  having 
three  sides  of  prepared  wood,  slate,  porcelain,  or 
any  non-conducting  substance  not  easily  acted 
upon  by  dilute  sulphuric  acid.  The  fourth  side 
is  completed  Lv  the  employment  of  a  suitable 
conductor  projecting  omt  'of  the  liquid,  and 
insulated  on  those  jiarts  which  are  in  the  liquid, 
and  not  in  contact  with  the  peroxide  of  lead. 
Into  or  upon  this,  or  some  equivalent  form  of 
frame,  he  places  peroxide  of  lead,  v.hkh,  if  for 
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example  in  the  form  of  powder,  may  bo  placed 
into  or  upon  the  retaining  frame,  and  subjected 
to  Measure.  Tlio  i>cn>xido  of  lead  may  be 
employed  in  a  dry  or  in  u  moistened  condition, 
either  with  water  or  will)  dilute  sulphuric  acid. 
Or  one  or  other  of  the  non-conducting  lead 
cu:n[ioitnda- — such,  for  example,  «a  the  monoxide 
of  livid,  or  the  sulphate  of  lead — may  bo  mixed 
with  peroxide  of  lead,  and  be  *ubjoetod  to  pressure 
in  the  retaining  fame,  and  then  bo  converted 
into  peroxide  of  lead  by  electrolytic  action  ;  or  n 
core  of  compressed  peroxide  of  lead  may  lie  fitted 
into  the  centre  of  the  retaining  frame,  and  covered 
with  sonio  suitable  lead  compound,  which  may 
be  then  converted  into  peroxido  of  lead  by 
electrolytic  action.  Tho  negative  element,  whan 
prepared,  may  be  sheathed  or  inclosed  inartificial 
or  vegetable  parchment,  felt,  porous  earthenware, 
or  other  equivalent  materials. 

When  the  negative  plates,  composed  of  peroxide 
of  lead,  are  owploycd  in  secondary  batteries,  the 
jn*ilive  plates  employed  therewith  may  l«'  of  any 
suitable  element,  and  the  exciting  liquids  or 
oloctrolytoa  may  be  similar  to  those  now  employed 
in  secondary  lntU  rieu. 

Mr.  W.  B.  Drain,  of  Cinderford,  jwtents  a 
method  of  constructing  secondary  batteries  of  a 
thin  strip  of  lead,  folded  up  with  a  Intel  of 
porous  material,  coated  on  both  side*  with  red- 
lejftd.  The  porous  material  may  be  asbestos,  felt, 
sprmgv  indiarublter,  flannel,  he.  Tho  lead  is 
JMMIM  into  chamber*,  lag*,  or  cloned  envelopes, 
w:ui:h  hold  the  oxidising  and  deoxidising  agent, 
and  holes  are  punched  through  from  each  eidc 
roughly,  the  burred  edge  and  the  bulging  on  the 
punched  *idu  serving  to  keep  the  red-lead  within 
tin.  envelope,  und  in  metallic  contact  with  the 
lead  walk,  which  are  thus  rendered  more  rigid. 

A  greater  departure  has  been  made  by  JI.  de 
Lalandv,  who,  in  conjunction  with  M.  (.». 
Chaperon,  of  the  Mines  d'Alonso,  Spain,  has 
p.ibuitcd  a  now  battery,  in  which  oxido  of  copper 
i»  the  detiolarixing  agent.  Tho  negative  element 
is  formed  of  a  rod  of  gaa  carbon  in  a  porous  coll 
packed  with  piece*  of  carbons,  the  interstices 
hiing  filled  with  oxide  of  copper.  The  positive 
element  i«  of  r.inc,  in  n  solution  of  caustic  sola  or 
potash.  This  arrangement  is  intondod  for  use  as 
a  iirimory  lattery,  but  it  may  be  employed  a*  a 
secondary.  Mr.  llruiJi,  of  Cleveland,  Ohio,  has 
obtained  an  American  patent  for  a  sixondanr 


battery,  in  which  the  plates 
receptacle*  fur  the  oxide  of  lead,  which  Li  com- 
pressed after  filling. 

From  these  selections  it  will  be  understood  that 
locent  improvement*  follow  rather  the  endeavour 
to  hit  upon  the  best  shape  to  work  up  the  lend  and 
its  peroxide  into  convenient  forms,  than  to  dis- 
cover other  combinations  more,  efficient  and  less 
troublesome,  if  more  costly,  than  the  recent 
designs.  Meantime,  it  is  worthy  of  note  that  in 
ajveral  OHM  the  simple  l'lante  is  preferred, 
r.rjb.iUy  because  there  are  no  royalties  to  pay. 


A/  fereut  auimols  is  thut  knowif  as  Commrii 
ihtluim  ;  rn/mroeUMil*  being  creatures  which  may  bi 
said  to  sit  at  the  same  table,  but  which  do  not  prey 
upon  one  another.    Of  lute  years  naturalists  have 

form  of  animal  partnership,  and  in  the  newly 
iwied  volume  of  the  "  Transactions  and  Proceed- 
ings of  the  New  Zealand  Institute,"  a  fresh 
iustance  occurring  where  they  seem  to  be  rarest, 
MtMlT,  among  the  higher  animals,  is  recorded.  In 
one  of  the  Chicken  blonds,  off  tho  New  Zealand 
coast,  lately  visited,  a  curious  lizard  known  as  the 
tuatara  and  certain  species  of  petrels  wore  found 
iuliabiting  the  sunu  burrows,  apparently  on  the 
U;<t  of  terms.  In  rare  cases  tho  burrow,  which 
consist*  of  a  passago  '1  or  :ift.  long,  ending  in  a 
chamber  1 J  ft.  long,  1ft.  broad,  and  bin.  high,  is  the 
work  of  the  bird ;  as  a  rule,  however,  the  lizard  is 
th?  excavator.  Each  builils  its  nest  on  oppo- 
site sides  of  the  eluimber,  the  lizard  almost  in- 
variably choosing  the  right,  and  the  petrel  the 
1-ft  side.  The  former  sits  with  its  bead  close  to 
th?  entranco  so  as  to  defend  it,  and  if  a  hand  or  a 
stick  be  inserted  into  tho  passage,  the  creature  bites 
It  it  furiously.  Tub  Tuatara  feed*  |mrtly  on  worms 
an  1  beetle*,  and  partly  on  tho  remnants  of  fishes 
.ui.l  crustaceans  brought  to  their  common  table  by 
t!.e  petrel :  both  animals  Is-iug  thus  benefited  by 
tie-  i.-o- jwrtnifry.  So  much  probably  cannot  be  f  ii<I 
of  the  prairie  Jog.  whoso  underground  home  on  the 
pi  i ins  'if  North  America  is  frequently  sluircd  by  the 
ratti  '«nake  and  the  burrowing  owl.  These  were  at 
oil"  time  supposed  to  form  a  ••  happy  family."'  but 
t  JU'i  Icruble  ilvuht  bos  been  ca.it  on  the  point  by 


the  discovery  of  young  prairie  dogs  in  the  stomach 
of  the  rattlesnake.  In  certain  part*  of  South 
America  the  rabbit-like  viscachn  ha*  a  mc.wmnte 
in  a  little  burrowing  owl,  which  is  thus  saved  the 
labour  of  excavating  a  home  for  itself ;  but  in 
Banda  Oriental,  where  the  viseacha  does  not  occur, 
tho  owl  has  to  do  its  own  burrowing.  Among  in- 
sects n  few  coses  of  commensalism  are  on  record  : 
but  the  first  known  instance  of  it*  occurrence  among 
caterpillars  wo*  recently  recorded  bv  Fritz  Midler. 
He  found  two  caterpillars  in  Brazil  living  on  the 
leaves  of  the  tuulherrv.  The  larger  one  was  pro- 
tected by  a  covering  of  long  stinging  hairs  or  thorns : 
and  like  most  ratermllar*  similarly  protected,  its 
colouring  was  exceedingly  bright  and  conspicuous. 
The  other— a  small  blackish  form— sat  across  the 
jack  of  its  gaudy  partner,  enjoying  the  protection 
ifforded  to  both'by  the  surrounding  stinging  hairs. 
Jn  removing  the  smaller  caterpillar  from  it*  re- 
treat, Mr.  Muilcr  found  that  it  made  it*  way  back 
again  a*  quickly  us  it  could.  Under  an  una-ithetic 
administered  to  it,  the  larger  caterpillar  died,  anil 
its  hitherto  attached  friend  was  then  observed 
to  leave  it,  and  to  make  its  way  to  tho  liack 
of  a  living  specimen.  It  is  among  marine  animals, 
however,  tluit  the  phenomenon  of  commonsnlism 
t  been  most  frequently  observed.  The  remora 
i*  a  feeble  fish,  little  able  to  make  its  way  alone  in 
the  world  of  waters,  yet  thero  are  few  fishes  whirl, 
linvc  a  wider  distribution.  It  owes  it*  success  in 
life  to  the  |*>werful  alliances  it  form.  Ouo  of  its 
tins  ha*  been  transformed  into  a  sucker,  placed 
right  ou  the  top  of  it*  head,  by  means  of  which  it 
attaches  itself  firmly  to  any  passing  shark,  w  hale, 
r  even  »hip— no  doubt  taking  the  latter  for  some 
huge  sea-monster.  By  these  it  is  transported, 
without  further  exertion  on  its  part,  over  great 
distances,  meanwhile  picking  up  such  food  0*  may 
come  in  its  way.  According  to  Beneden,  the 
fishermen  of  Mozambique  make  uso  of  tho  remora 
for  fishing  purposes.  Passing  u  ring,  to  which  a 
cord  is  attached,  through  the  tail  of  the  creature, 
they  send  it  In  pursuit  of  any  passing  fish  or 
turtle,  and  so  tenacious  is  it*  hold,  that  the  object 
of  it*  attachment  is  usually  secured.  Few  fishes 
are  better  fitted  to  succeed  in  the  straggle  for 
existence  than  the  angler  or  fishing  frog,  which, 
lulling  itself  for  the  most  part  in  the  mud  of  the 
sea-bottom,  hangs  out  it*  fishing-rod  with  tempt- 
ing bait,  right  over  it*  catmciou*  mouth.  In  thu 
branchial  sac  of  this  fish,  as  found  in  the  Mediter- 
ranean, an  eel  is  mid  to  reside,  and  to  share  in  the 
abundant  food  supply  of  the  lucky  angler.  Several 
small  fishes  hove  also  been  found  habitually  to 
lodge  in  the  mouth  cavity  of  a  Brazilian  catfish, 
sharing  such  food  as  tho'  latter  may  succeed  in 
capturing. 

Tho  marine  enemies  of  the  smaller  fish  are  so 
numerous  that  it  is  only  by  retreating  to  place*  in- 
accessible, or  at  least  distasteful,  to  their  foes  that 
thev  have  a  chance  of  survival.  A  favourite  shiltcr 
with  many  small  fishes  is  the  umbrella-like  ilisc  of 
tho  larger  sea-jellies,  tho  stinging  properties  of 
which  prolsihly  cause  thrm  to  be  avoided  by  the 
other  denizens  of  the  deep.  As  many  as  twenty 
fishes  have,  according  to  A.  Agassi/,  been  counted 
swimming  within  the  fringed  margin  of  one  of 
those  pulsating  umbrella*.  Dr.  Colhngwood,  when 
sailing  in  the  China  sens,  once  observed  a  large 
number  of  individuals  of  the  sea-jelly  popularly 
known  a*  the  "man-of-war,"  each  of  which  had 
beneath  it*  bladder,  and  protected  by  its  long 
tentacles,  a  cluster  of  about  a  dozen  small 
fishes.  He  also  observed  that  whilu  every 
"man-of-war"  had  its  shoal,  tho  fishes  under 
small  specimens  of  this  sea-jelly  were  small, 
while  those  under  larger  ones  were  corre- 
spnudingly  big.  The  same  uaturalist-travellcr 
was  among  the  first  to  notice  tho  existence  of  a 
fish-sheltering  sea-anemone. ,  He  discovered  on  a 
reef  in  the  neighlxiurhood  of  Lahuan  an  anemone 
which,  when  expanded,  measured  fully  two  feet  in 
diameter.  Over  this  monrter  zoophyte  thero 
hovered  a  pretty  little  fish,  which,  when  driven  off, 
invariably  returned  to  it*  former  position.  Sus- 
pecting some  connection  tietwoen  ftsn  and  anemone, 
he  began  raking  about  with  a  stick  in  the  body  of 
the  Latter,  anil  sucoccdcd  in  dislodging  six  similar 
fishes  from  the  body  cavity  of  the  zoophyte.  From 
tho  case  with  which  they  allowed  themselves  to 
bo  captured,  they  were  evidently  unaccustomed 
to  swimming  far  beyond  tho  protection  of  the 
stinging  tentacles  of  the  anemone.  Tho  holothu- 
riaus,  or  sea-cucumbers,  are  another  group  of 
lowly  marine  forms  which  afford  shelter  to  fishes. 
Tlic  eel-like  fishes  forming  the  genus  Ficr<J'/cr 
have  this  habit  ;  but  they  are  not  the  only  com- 
mensals of  those  accommodating  sea  cucumber*. 
Profe-eor  Carl  Semper,  when  investigating  this 
subject  among  the  Philippine  Islauds.  found 
slinni|«  and  liea-crala  a*  well  a*  the  Fitrxufer 
living  within  the  respiratory  cavity  aud  sharing  in 
tin.'  fo4*l  supply  of  a  single  hnlnthurian.  He 
further  stat-'s  that  ho  has  seen  »i*'ciiiiens  which,  in 
this  mutter,  bore  a  considerable  resemblance  to  an 
hotel  with  its  table  d'hote.  A  eo-purtnery,  profit- 
able to  both  purties,  exist*  tsjtween  several  species 
of  cniln  and  sea -anemone*.  In  the  China  seas 
there  is  a  crab  which  invariably  has  tho  same 


specie*  of  anemone  on  it*  back,  while  the  latter,  it 
is  said,  Li  never  seen  apart  from  tho  crab.  By  this 
association  the  normally  sodeutary  anemone  becomes 
as  locomotive  a*  the  roving  crustacean,  while  the 
crab  gladly  bears  the  burden  for  the  protection  it* 
commensal  fortress  affords.  Further,  there  is  the 
hermit  crab,  which  tenants  a  mollnscnn  shell,  but 
which  also  contrives  to  have  a  particular  species  of 
aneincne  always  attached  to  its  adopted  homo. 
How  irieudly  tho  two  arc  was  shown  by 
Mr.  Gossc,  for  when  he  removed  the  ane- 
mone he  found  that  tho  hermit  invariably 
took  it  up  again  and  held  it  patiently,  in  it*  claws, 
against  the  tJu-U,  for  about  ten  minutes  at  a  time, 
until  it  had  fairly  taken  hold  again.  There  are 
other  two  species  of  crabs  noticed  lately  by  Pro- 
fessor Mobius,  which  have  tho  singular  habit  of 
taking  n  sea-nnemone  in  each  claw  and  of  thus 
carrying  them  about.  With  their  tentacles  ex- 
panded, these  zoophyte*  prolstbly  serve  to  screen 
the  crabs  from  the  observation  both  of  their  enemies 
and  of  their  prey,  just  as  certain  other  crustaceans 
cultivate  a  colony  of  polyps  on  their  back*  with  the 
view,  or  at  least  with  the  result,  of  deceiving  the 
creatures  for  whom  they  lie  in  wait.  Other  in- 
stances might  be  given,  such  as  that  of  the  little 
pea-crabs  tound  occasionally  in  mussels  and  other 
bivalve  shells,  which,  in  return  for  the  protection 
afforded  by  the  mollnscan  shell,  gives  its  host  a 
share  of  the  food  it  captures.  These,  however,  will 
suffice  to  show  how  widely  prevalent  commensolism 
is  throughout  the  animal  kingdom. 


HYDRAULIC  MACHINEBY.-VTII.* 

By  Prof.  PtWiY. 
{Concluded from  paye  2"2.1.) 

IX  commencing  the  last  lecture  of  the  course.  Prof. 
Perry  stated  that  it  was  no  part  of  his  object 
to  discuss  structural  details,  but  ho  referred  to  tho 
main  feature*  of  such  hydraulic  works  as  the  lifts 
at  Seacombe  pier  on  the  Mersey,  the  famous  canal 
lift  cm  the  river  Weaver,  the  machinery  for  elevat- 
ing heavy  guns,  and  the  hydraulic  dock,  by  means 
of  which  a  vessel  can  be  elevated  bodily  atkive  the 
surface  of  tho  water.  He  then  proceeded  to  de- 
scribe tho  principle*  of  transmitting  PO"r,'r  h? 
means  of  water,  taking  the  work  of  the  Hull  Hy- 
draulic Company  as  trie  example.  The  idea  was 
first  mooted  by  Braniah  in  1 802.  but  it  was  not  carried 
out  until,  nianr  year*  later.  Sir  W.  Armstrong  took 
it  up,  and  appfied  it  over  considerable  areas.  Prof. 
Ferry  thus  described  the  Hull  works:  — 

Here  you  see  a  station  where  two  centrifugal 
pumps  firing  water  from  tho  river  to  n  tank.  Two 
pairs  of  reciprocating-pumjHi  supply  this  water  to 
un  accumulator,  ut  TuOlb.  per  square  inch.  The 
ram  is  ISin.  in  diameter,  stroke  2trft.,  total  load  SO 
touB.  A  fliu.  cast-irou  pi|»  leads  off  the  pressure- 
water  from  the  accumulator,  just  as  gas  is  led  off 
from  a  gas-holder.  Any  person  living  near  this 
line,  who  wants  to  work  a  hoist  or  crane,  to  drive 
a  water-pressure  engine  for  auv  purpose,  such  as 
that  of  haulage,  can  get  a  supply  of  this  prcssure- 
watcr  which  will  do  work  for  him  when  he  opens 
his  tap.  And  pray  remember  that  every  cubic  foot 
of  water  he  draws  from  the  main  can  give  up  tor 
his  benefit  100,800  foot-pound*  uf  work  ;  that  is, 
can  exert  a  horse-power  for  three  minute*.  Kc- 
meml*.-r,  too,  that  tho  instant  n  person  closes  his 
tap,  that  instant  hn  ceases  to  receive  power.  His 
crane  or  other  engine  works  only  when  he  keepa 
his  tap  open,  and  whether  ho  keeiis  it  working 
regularly  or  intermittently,  ho  wastes  no  energy, 
and  nobody  is  thu  loser  by  his  working  by  fits  and 
starts,  instead  of  in  a  regular  manner.  It  he  used  a 
steam-engine  to  drive  his  hoist  or  other  machine 
directly,  he  would  waste  a  great  deal  of  energy  by 
his  intermittent  action.  Each  consumer  makes  n 
yearly  payment  for  a  certain  specified  quantity  of 
pressure -water,  and  beyond  this  quantity  is  charged 
at  tho  rate  of  ts.  j>er  1,000  gallons,  that  is,  he  re- 
ceives one-horse  power  for  Od.  an  hour. 

1  havo  one  more  fact  to  put  before  you.  Mr. 
Ellington  says,  in  a  paper  published  Last  year,  tliat 
for  the  eighteen  months  previously  no  repairs  had 
been  needed  in  this  mile  of  Gin.  pipe*,  sunk  two 
feet  below  the  street,  and  meandering  in  the  nioet 
confused  manner  among  gas  and  water  main  s,  under 
exceptionally  unfavourable  conditions  of  sod  and 
traflic.  And  now,  supisisitig  it  is  easy  to  get  such 
■  supply  of  pressure-water,  what,  lwsidc*  mon, 
hoists,  and  pressure-engine*,  can  Imi  worked  by 
means  of  it?  All  forging  aud  welding  machine*, 
which  with  moulds  ami  dies  pro]-crlv  shni»-d  and 
pressed  together  with  enormous  stisuly  force,  seem, 
tor  objects  of  settled  shapes,  to  be  a  very  groat  im- 
provement on  any  method  of  hammering ;  stamp- 
ing machines,  for  all  sorts  of  purposes :  bending 
nmehiuea,  for  joggling  and  bcudiug  angle-irons, 
rails,  and  beams,  and  for  riveting.  It  a.  perhaps, 
in  looking  at  the  little  hydraulic  riveter,  rather 
than  in  any  other  example,  that  you  will  lie  struck 
by  the  simplicity  of   hydraulic  working.  Tho 
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flexile  pi|>e  transmit*  power  more  faithfully  than 
huge  beams  mill  cog-wheels  would  do. 

I  pointed  out,  in  my  hut  ledum,  that  the  total 
weight  of  water  in  a  tank  A.  at  a  short  distance, 
may  l»  maetc  to  act  like  the  total  weight  placed  on 
an  accumulator.  This  water  flown  from  A  to  D,  or 
from  D  to  A,  hut  is  not  wasted.  E  is  thn  accumu- 
lator-press. The  pressure- water  is  puinped  into  E 
by  mean?  of  a  portalde  engine,  nr  by  a  homo  gin,  or 
in  any  other  suitable  way.  The  accumulator  may 
mow  about  along  with  the  riveter,  so  long  aa  we 
<h)  not  go  very  far  away  from  the  fixed  tank.  A, 
ami  bo  long  as  tho  pi|ics,  B,  are  wide,  and  have 
easy  bonds.  Now  yuu  will  observe  that  in  no  cane 
eloes  Mr.  Tweddcll  endeavour  to  drive  lathi-s  or 
planing  machines  which  have  prcttv  regular  speeds, 
but  vary  in  tho  power  required,  f  he  machines  to 
which  he  apjdits  his  hydraulic  methods  e>f  working 
are  very  etinerent.  A  punching,  nr  shearing,  or 
stnmpiiig,  or  riveting  machine,  driven  by  sliaftiug, 
repeats  its  stroke  at  regular  intervals,  and  the 
workman  cannot  arrest  a  stroke.  He  wastes  time 
in  waiting  for  a  stroke,  but  when  a  stroke  is  being 
made,  arid  he  sees  that  his  plato  lias  burn  wronglv 
placed,  or  has  shifted  its  position,  he  must  just  as 
patiently  watch  the  inevitable  completion  of  the 
stroke.  With  tho  hydraulic  puuehing-rniichine,  on 
the  contrary,  the  workman  can  stop  the  motion  at 
any  instant,  even  if  the  punch  ha*  made  its  mark 
ou  the  surface  of  the  plate.  lie  can  start  instantly 
from  a  condition  of  rest,  he  has  not  to  wait  till  tin 
polls  the  Wit  on  to  the  fast  pulley,  or  starts  the 
donkey-engine,  and  he  knnws  that  when  there  is 
no  stroke  U'iug  made,  there  is  no  power  being 
Theu.  again,  all  the  shafting  and  other 
'  of  a  large  shop  have  not  to  he  set  in 
i,  to  punch  a  £1  li- 
te* ^jusi  the  same 


,  or  varied  in  their  motii 
of  an  inch  hole.    A  man  wi 


energy  in  punching  this  one  hole  aa  if  it  were  one 
of  a  hundred  he  was  punching.  Suppose,  again, 
that  a  man  cjirelesslcy  puts  a  ljin.  plate  under  a 
punch  arranged  for  a  Jths  inch  plate.  Tho  sudden 
blow  of  an  ordinary  punching -machine,  with  its 
fly-wheel,  would  produce  a  fracture  somewhere.  In 
a  hyeiraulie-uiachiuo  there  is  n  simple  stoppage. 
Think,  too,  of  the  strength  of  roof  and  columns 
needed  to  cany  shafting  ;  of  the  trouble  ill  the  use 
of  overhead  cranes  when  there  are  many  sliafta  and 
belts,  and,  above  all,  think  of  the  noise,  in  com- 
parison with  the  invisibility  of  pressure  mains,  and 
the  dead  *i knee  of  hyrlraulic  tools.  Observe,  too, 
tJiat  these  hydraulic  machine*  need  but  little  founda- 
tion. 

We  am  compelled,  however,  to  come  to  tho  con- 
clusion tiuit  with  neatly  the  same  v.-locitics  in  any 
hydraulic  arrangements,  we  have  far  more 
frictiunal  loss  when  the  pressure  is  gn'iit  than  when 
it  is  null.  If  you  n*k  me  how  I  can  i \phuii  this 
apparent  dtse'reisincy  from  received  ielcas,  I  can 
only  say  that  tome  tho  subject  is  quite  chaotic.  It 
xveina  certain  that  when  the  flow  of  water  is  un- 
steady, there  is  far  more  has  of  energy  when  the 
pressure'  is  great  than  when  it  is  small.  It  would 
semi  also  that,  when  the  fluctuation  originates  in 
places  of  higher  pressure,  there  is  less  loss  than 
I  it  originates  in  places  of  lower  pressure ;  for 
reciprocating  pump  is  olwav*  mom  efficient 
high  lu'ts  than  on  low   lilts   at   tho  some 


it-.  . 
In  the  , 


In  the  absence  of  experimental  evidence,  wo  can 
only  fall  Kick  upon  our  knowledge  of  such  pressure* 
as  are  common  in  town  water  supply,  and  our 
knowledge  of  reciprocating  pumps,  and 'continue  to 
assume  that  water  friction,  when  tins  motion  is 
steady,  is  independent  of  prosanro.  What  is  the 
rcaso.j  whv  we  get  such  good  results  in  working 
hoirt*  and  cranes  by  water 'r  Tliu  water  which 
comes  along  these  pipes  possesses  great  pressure 
energy.  The  mom  water  that  tl<,\v*  in  thesi'  pipes, 
the  more  less  there  is  in  friction ;  but  the  power 
sent  along  depends  on  two  things  the  quantity  of 
water  per  second,  multiplied  by  its  pressure.  In- 
crease the  pressure  then,  uud  send  the  same  amount 
of  water  ;  you  have  the  same  total  1'jss  of  energy  by 
frictifiu,  but  you  have  transmitted  much  mom. 
SoppoM;  Mr.  Twedelrll  can  make  his  joints  as  safe 
from  leakage  as  Armstrong  can  liis,  every  pound  of 
water  tint  Mr.  Twcddcll  semis,  at  l.MKI  pounds 
pressure,  contains  3,400  fe»t-|iounds  of  energy ; 
and  every  pound  of  water  that  Armstrong  sands, 
at  760  pounds  pmssitre,  contains  I, TOO  foot-pound* 
of  energy.  Suppew  they  send  tho  same  quantity 
of  water  steadily  along  the  same  pipe**,  and  tluit 
Armstrong  loses  300  foot-jiounils  or  energy  per 
of  water,  then  Twcddcll  loses  the  same 
That  is,  the  olio  wastes  It*,  and  the  other 
9  |ier  cent,  of  his  total  energy  in  train-mission  along 
the  same  pipes.  But  then'  is  really  more  than 
twice  the  efficiency,  for  if  Tweddcll  sent  only  the 
twine  amount  of  energy  as  Armstrong,  he  would 
use  onlv  half  as  much  water,  that  is,  the  velocity 
everywhere  would  be  halveel,  the  kinetic  energy 
would  be*  i|uartercd,  and,  as  fricrtimuil  loss  in  steady 
motion  is  proportional  to  the  kinetic  energy,  there 
would  be  nnly  7->  foot-pounds  of  loss  in  friction, 
with  the  high  pressure  arrangement,  and  hence,  in- 
stead of  9  per  cent.,  wo  have  only  'J|  per  cent, 
waste.  In  fact,  then,  Arotstrvng  would  have 
1»  per  cent.,  and  Tweddcll  only  2j   per  cent,  of 


waste.  Of  course,  however,  TwcddeH's  japes,  being 
of  the  same  eliamctcr,  would  have  to  bo  much 
thicker  and  more  costly. 

To  hike  the  general  ease  of  transmission  of  power 
by  water,  Darcy's  e x|K-rimcnts  tell  us  that  each 

pound  of  water  loses/  '  ^  times  its  kinetic  energy  in 

flowing  along  a  straight  pi|«j  of  iliaiucter  il  feet, 
leugtli  I.  feet,  where./'  may  be  taken  for  a  new  tin. 
pipe,  OOOaS.  Or  if  Q  cubic  feet  of  water  flow  per 
second,  and  if  P  was  the  original  pressure  in  pounds 
per  square  inch,  then  'ili'.'  1'  Q  is  the  horse-power 
which  enters  the  piiw,  and  •GOClboa  LQ'v  rf1  is  tlie 
the  power  lost  mi  the.  way.  Thus,  if  E  is  the  honw 


pipe,  the  power  hut  U 
.1,  E* 


•OOtr.i, 


Hence,  taking  a  Gin. 


unT 


with  Hw 


the  above  results. 

With  high  pressures,  it  is  possible  to  transmit  an 
enormous  amount  of  horse-power  great  elUtancea, 
through  moderately  small  straight  |>ipes,  with  but 
little  loss.  Neither  mere  distance  nor  cost,  then, 
introduces  obstacles  to  the  transmission  of  the 
whole  power  of  Niagara  over  the  United  States.  It 
is  the  bends,  the  shocks,  tho  difficulty  of  using  the 
powor  when  it  arrives,  by  means  of  quick-moving 
engines—  these  are  the  things  to  fear  in  such  trans- 
mission of  energy. 

Itrmenibcr  that  we  convert  our  energy  at  a  place, 
A,  into  pressure  energy  of  water,  and  this  must  be 
performed  by  ptiuip*  which  move  with  only  a 
moderate  spe-ed.  If  our  source;  of  power  is  a  water- 
fall, this  works  a  turbine  ;  the  quick-moving  turbine 
has  to  work  slow-moving  pumps.  Then  at  the 
distant  place,  B,  to  lie  sure,  we  rece  ive  the  water 
with  only  a  small  diminution  of  its  pressure  energy; 
but  you  saw  that  in  cram-s  and  hoists,  and  even  in 
those  beautifully  arrange- 1  tools,  it  was  uot  so 
much  economy  in  use  as  something  else  tluit  ouidu 
the  use  of  water  so  convenient. 

But  while  I  think  tluit  general  transmission  of 
power  will  in  the  future  lie  effected  electrically,  I 
know  that  for  special  cases  of  power  transmission 
hydraulic  mi'thoels  liave  the  advantage.  I  cannot 
imagine  pressing  machinery  worked  by  electricity, 
nor  any  one  of  the  tools  of  which  I  liave  spoken 
to-night.  As  I  have  already  hinted,  I  believe  that 
turbines  have  a  great  future  before  them,  not  in 
op]>ositiou  to,  hut  in  cousexiue  ucu  of,  electrical 
development.  Electricity  cannot  work  canal  lifts, 
nor  eh)  I  see  any  chance  for  it  in  crane  work  :  anel 
when  certain  sanguine  electrical  people  speak  of 
electrical  methods  of  working  hotel  Twists,  I  feel 
tliat,  if  such  a  useful  future  is  in  store  for  them, 
they  must  be  as  the  adjuncts  of  Mr.  Ellington's 
hydraulic  balance  method.  Hydraulics  will  do 
the  balancing, 
i.i.  [ion. 


quickly  than  it  ordinarily  docs  in  forming  a  flux 
with  the  intermixed  silica.  Each  block  or  brick  of 
tho  compound  will  thus  be  subjected  to  cemeututim 
in  a  carbonaceous  matrix,  wtiich  is  firmly  he  ld 
together  by  those  ingredients,  which  are;  intended 
to  flux  the  whole  mass  when  the  melting  zone  of 
the  furnace  is  reached.  Tho  saving  in  fuel  and  the 
increase  in  tho  output  of  each  furnace  are  elue  to 
the  same  cause,  the  greater  quickness  with  which 
the  smelting  reactions  take  place,  and  the  tuuch 
lower  temi-craturo  requires.!. 


DOG  FOR  MILLING  MACHINE 

MB.  A.  B.  LAND1S  contributes  to  tho  .hrurl  ..  i 
Mathinitl  the  following  sketch  of  a  dog  for 
use  on  planer  shapcr,  or  milling  machine  ecnlrts, 
which  i  new  to  line,  and  is  he  thinks  a  very  eouve- 
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IRON-MAKING  DIRECT  FROM  THE 

ORE. 

VPBOCESS  for  making  iron  direct  from  the  ore 
has  been  patented  by  Mr.  J.  C.  Bromfichl, 
liove,  Brighton,  and  is  thus  described.  Tho  iron 
ore  and  .coal  arc  reduced  to  a  powder  by  a  machine 
such  us  Blake's  crusher  after  having  lieen  calcined 
in  ovens  above  a  tank  lilled  with  water,  into  which 
the  roasted  ore  passes  direct  from  tho  ovens.  The 
e»m  theu  becomes  disintegrated  and  friable,  and 
tho  cost  of  reduction  is  afterwards  very  small.  The 
enishetl  iron  ore  and  ceiul  elust  am  then  mixed,  and 
to  them  is  added  carbonate  of  lime,  which  is  also 
powdered  ready  for  mixing,  as  well  as  alumina  or 
sand.  Tho  proportions  of  each  depend  on  the 
quality  of  the  material  used,  and  vary  acerordtngto 
the  mitum  of  the  iron  in  the  ilinVreut  districts.  The 
materials  are  then  passed  through  a  mixing  machine 
anel  brought  into  a  plastic  state;  by  the  admixture  of 
mucilage,  obtaineel  from  steaming  seaweed  in  a 
close  jacketed  boiler,  the  seaweed  bring  afterwards 
sulmutted  to  hydraulic  pressure.  The  mucilage 
thus  obtained  has  the  effect  of  cementing  the  pulver- 
ised materials,  which  are  discharge'd  at  the  enel  of 
the  cylinder  into  the  hopper  of  a  brick  or  tile-making 
machine.  The  compressed  materials  iwue  from  the 
machine,  cither  as  bricks  or  continuous  solid 
cylinders,  into  trucks  or  barrows,  and  are  removed 
at  onco  to  the  retort,  there  to  be  cemsedidated  into 
coke  by  a  process  of  elistillation  in  a  furnace,  from 
which  the  gases  arc  led  anel  eliirposcd  of,  either  for 
lighting  purposes  or  for  being  burnt  as  a  fuel  under 
the  furnaces.  The  retorts  are  made  in  two  parts  ; 
the  lower,  which  is  usi'd  as  a  cold  coke  chamber,  is 
made  e>f  wrought  iron  J  and  the  upper,  which  is 
conical  in  shape,  is  of  fireclay,  in  comliinstion  with 
either  e-arboiitite  of  lime  or  calcium  oxide.  Tito  ob- 
ject is  to  absorb  the  sulphur  given  off  from  tho 
material  being  cokcel  during  the;  process  of  gas 
distilbition.  The  lime,  which  should  be  in  a  caustic 
state  and  thoroughly  bhaideil  with  the  particles  of 
tho  fuel,  shoulil  arrest  and  combine  with  any 
sulphur  which  may  exist  in  tho  incorporated 
materials,  whilst  acting  (till  more  efficiently  and 


nicnt  tool.  The  convenient  feature  is  tluit  tho  tamo 
distance  is  always  retained  from  the  centre  of  tho 
work,  or  mandrel,  to  the  tail  of  the  deig,  by  means 
of  the  thre«  set-screws,  bywhich  tho  work  ualw.iys 
held  central  in  the  dog.  'lite  device  on  a  plant  r 
centre  for  securing  the  dog  is  generally  a  fix  eel  dis- 
tance from  the  centre,  and  with  this  tool,  for  tho 
different  sues  of  weirk.  the  tail  will  always  come  in 
the  same  place.  The  body  of  the  dog,  B,  is  made 
of  wrought  iron  or  steel,  with  three  set-screws 
equally  divielcd,  and  has  a  lug,  of  proper  elistauco 
from  the  centre  to  suit  the  centres  it  may  be  made 
for,  witli  a  hole  bored  through  it  of  suitable  sire  to 
receive  the  tail  A  (which  is  a  piece  of  turned  steel 
flattened  on  one  end; .  The  metal  is  sawed  through 
from  this  hole  to  the  centra  or  largo  hole  of  the  dog, 
and  a  screw  used  lietwct-n  the  two  for  the  purpose 
of  damning  the  tad,  as  will  be  readily  seen  by  the 
sketch.  Br  this  separate  or  adjustable  tail,  thn 
tint  part  of  it  can  be  turned  to  suit  the  clomping 
device  on  centre,  and  can  also  be  made  long  cr 
short,  by  moving  it  buck  and  forth,  to  suit  the  weuk. 
Or,  if  re-eiuired,  two  separate  tails  can  be  made- 
one  1 


HOW  IS  MILK  MADE?  ' 

By  Dm,  O.  C.  Cam>ww.i,. 

riMlK  essential  mak-produciug  part  of  the  tiilele  r 
X  is  made  up  of  a  scries  of  ducts  or  tul-e-s 
branching  out  from  reservoirs  at  the  heads  of  the 
teats,  joining  one  another  at  little  sub- reservoirs, 
and  separating  ami  uniting  again,  till  finally  they 
end  within  minute  organs  called  vesicles  or  follicles. 
Both  Dr.  Sturtevant.  of  the  New  York  Experiment 
Station,  and  Mr.  Arnold,  liave  tracts!  these  ducts  to 
their  sources.  Thete  follicles  ure  tho  fountun 
heaels  whence  the  milk  is  collovted  by  the  ducts  and 
carried  through  one  reservoir  after  another  to  the 
teat.  The  tluw  essential  mgredicnts  of  the  milk, 
besides  the  water,  am  the  fat,  in  the  form  td  minute 
globules,  suspended  in  the  liquid:  thccatcinc,  partly 
in  solution  in  the  mater  of  the  milk  and  istrtly  iii 
solid  grains  suspended  in  the  liquid  ;  and  the  sugar 
only  msolutit.n.  Nearly  all  authorities  agree  tt.rt 
the  formation  of  the  milk  is  attended  with  a  raj  id 
production  of  new  cells,  very  rich  in  fat,  in  the  fol- 
licles; and  tho  most  generally  aelopteel  view  is  that 
thesi  cells  drop  ofl  and  fall  to  piiv.s  by  what  , 
called  fatty  degeneration,  and  that  their  investing 
membranes  or  ecll-walls  iMscome  dissolved;  thus, 
espceially,  the  fat  of  the  milk  is  produced  ;  and  soma 
think  that  all  the  constituents  of  the  milk  am  mully 
nothing  but  cell  ruins,  taken  up  by  tho  water  that 
must  come  directly  from  the  blood  even  if  L  . 
else  dot*,  and  conveyed  away  through  the  duct  - 1 
reservoirs  to  the  tents. 

But  Dr.  Sturtevant  maintains  that  the  fat- 
globules  of  the  milk  am  really  the  cells  them- 
selves that  are  so  rapielly  multiplied  in  tho  K  l- 
lice-s — that  each  globule  began  as  a  bud  on  a  pun  ut 
cell  in  the  follicle,  grew  ana  then  dropped  oft,  und 
was  taken  up  and  washed  along  by  tho  water  con- 
taining tho  ruscine  und  the  milk-sugar  in  solution, 
which  lias  lieen  transuded  from  tho  tissues  ;  with 
him  Mr.  Arnold  agrees.  This  theory  requires  that 
each  milk-globule  shall  consist  of  a  mcmhrar.'ius 
sue  inclosing  fat  ;  but  tho  existence  of  sudi  a  mem- 
brane or  envelope'  around  the  fat-globule  is  almo-t 
universally  disltelicved  by  microscopisls,  for  nearly 
all  who  have  given  the  suhjint  their  careful  atten- 

•  Freilu  the  .Ve«-  )  urt  JWi^use. 
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ti'm  fail  to  tin  1  satisfactory  evidence  thereof ;  it  will 
Ik-,  therefore,  a  Isittlc  of  a  few  n^  iinM  a  multitniio 
to  osi  i'.h>L  the  fact  of  such  a  Mmi  lure  of  tin-  milk- 
fat  j(lnl>iili-  :  hat  in  a  battle  fought  with  Buch  wea- 
ynnt  the  victory  i»  not  always  with  the  jsirty  that 
i*  strongest  in  numbers. 

I'leischiiianii,  than  whom  there  is  r.o  lR-tt<  r  author- 
ity on  matters  pertaining  to  milk,  is  not  entirely 
satisfied  with  the  theory  that  the  milk  i«  made  Jtp 
of  ooU-niins  alone.  He  shows  that  if  this  were  no. 
in  the  case  of  a  go.s|  milch-row  the  dry  weight  of 
oell  substance  hroken  ilown  every  ilav  would  In'  not 
less  tin 


be  allowed  for,  hut  at  lower  altitudes  the  effects 
ore  so  variable  that  sensible  emus  wight  easily  be 
admitted  from  tliat  cause.  In  order  to  make  ob- 
servation* in  regard  to  this  I  intend  to  g  i  to  *omc 
southern  station,  probably  Cairo,  and  collect  addi- 
tional information. 

Mr.  IVi  La  Hue  asked  whether  Prof.  Pritchard 
had  made  any  ex(H<rtmeut*  us  to  the  diminution 
of  aperture  with  reflectors  as  w  ell  an  with  refrac- 
tors. Mr.  Christie  a*ked  I'mfcssor  Pritchard  whether 
he  had  been  able  to  Like  into  account  the  different 
idze  of  the  diffraction  images  of  Btars  as  seen  with  a 
piunds,  or  more  than  twice  the  weight  1  large  aperture  and  a  small,  and  how  that  would 


of  tUe  di>  substance,  of  the  milk-gland*  of  a  well 
developed  udder.  While  allowing  that  there  ia 
much  strength  in  tier  position  of  those  who  argue 
for  milk  production  by  cell  destruction,  he  clmU 
that  then  must  ho  ™»  secretion,  or  straining 
through  as  it  were,  of  a  jiart  of  the  substance  of 
the  milk,  directly  from  tho  blood  which  circulates 
freely  and  abundantly  through  the  glands. 

Hut  even  with  thLa  partial  ucecptancso  of  lioth 
explanations  we  am  not  yet  altogether  enlightened 
«*  to  the  manner  in  which  tin-  milk  i*  produced. 
Unquestionably,  however,  an  important  and  a 
jieriiluir  work  ia  done  in  thee  gliuids  ;  there  ia 
jirmluccd  that  mixture  of  the  three  essential 
ingredients  of  food.the  albuminoj Is,  the  fat.  and  the 


bcor  on  the  different  ratios  of  brightueiu 
estimated  from  the  different  thickrjejwcs  of  the  wedge 
necessary  to  reduce  them  to  an  equality. 

Professor  I'ritehanl :  First,  with  regard  to  Mr. 
De  La  Rue's  question,  our  work  has  been  very 
laborious,  and  we  have  not  had  time  to  go  into  the 
question  of  reflectors  as  well  us  refractors.  I  cannot 
see  that  any  great  difference  need  be  expected  except 
what  may  arise  from  differences  of  polish  of  different 
parts  of  the  reflector.  It  wa»  very  probably  a 
difference  of  polish  that  caused  the  difference 
between  the  two  halves  of  Mr.  Johnson's 
heliometer,  for  the  glass  of  tho  two  halve*  would 
probably  lie  equally  translucent.  With  regard  to 
the  Astronomer  Itoyal's  question,  we  must  be 
|  careful  to  avoid  the  use  of  very  small  aperture*, 


rjirhhydrit      which  snake*  milk  the  type  of  a  per 

feet  food  ,  auil  there  originate  those  substance*. '  which  would  cause  largely  diffused  discs.  \Ve  have 
peculiar  to  butter  fat,  the  bnt  vriiie  an  d  its  nssoci-  1  not  experimented  with  small  limiting  aperture*. 
at--s.  which  are  not  found  any  where  else  in  the  1  We  occasionally  halved  the  npvrtuio,  and  went  on 
animal  body  ;  they  distinguish  tiii*  fat  in  a  marked  with  the  work.'  without  taking  the  consequent  size 


manner  from  any  other  fat,   whether  animal  or 
vegetable,  and  enable  the  chemist  to  tell  with 
erring  direr-moss  whether  a  samp!-; 
butter  or  something  else. 


SCIENTIFIC  SOCIETIES. 


ROYAL  ASTRONOMICAL  SOCIETY. 

THE  first  mi-eting  after  tin  summer  vacation 
was  held  at  the  Society's  rooms,  Burlington 
House,  on  Friday,  November  10th,  at  eight  o'chs-k. 
H   I.  S1  me,  !.-.,_,  F.H  S  .  pr,    I:  ut,  iii  Uh  ■  -nr. 

Prof.  I'riti  hard  read  a  |«p  r.  entitled  *' On  Cer- 
lam  Deviations  from  th«  Law  of  A|»-rtun*  in  Rein- 
Una  to  Stellar  Photometry,  and  on  the  Applicability 
«f  a  gins  wedge  t  >  the  Deternii nation  of  the  Mag- 
nitudes of  Coloured  Star*.."  lie  said:  I  have  been 
engaged  tor  some  time  in  tie-  cx-tini  ation  with  a 
w.s!|..-phM..ir,.iter  of  the  relative  brightness  nf  all 
the  uaked-cy.,  stars,  from  the  1'ole  to  the  Equator, 
down  to  the  tilth  magnitude.  In  1he  course  of  thus 
research,  a  doubt  arose  as  to  the  perfect  accuracy 
of  the  law  which  exiin-ssi  ,  tie  ratio  of  the  amount 
of  light  trjiwuitted  by  varying  the  a]iertures  of  the 
object-glass.  Hitherto  the  perfect  accuracy  of  the 
h-  -  impt'.on  that  the  light  transmitted  vane*  with 
Ihl  iporture  bus  boon  assumed.  I  was  led  to  doubt 
th--  accuracy  of  tho  aaauuu-d  law  from  a  c.otuadcra- 
tioa  of  the  c  .implex  construction  of  the  object-glass 
consisting  virtually  of  a  series  of  reversed  wedge* 
«jf  I'.vo  different  kind*  of  gbaa,  and  of  different 
thicknesvs.  The  Lite  Mr.  Johnson  found,  from  a 
series  of  experiments,  that  ouc  of  the  halves  of  hi* 
lieliomet-r  transmitted  more  light  than  the  other, 
in  the  ratio  of  1,000  to  924  ■  probably  the  central 
pirt*  of  the  Oxford  objective  are  more  transparent 
than  the  outer  part*.  In  order  to  test  this  it  was 
le  •••       b         rbiiu,  h)  mi  an    •  I   D  ;.  »-.|.-.  -. 


of  the  diffniction  discs  into  account.  I  suppose  the 
results  must  lie  correct,  becuus*  they  agree  with  the 
measure*  made  bv  Prof.  Pickering,  many  thousand 
miles  away.  With  the  help  of  this  method  we 
shall  get  a  catalogue  of  stars  which  can  bedepeiidi-d 
upon  to  within  one-tenth  of  a  magnitude. 

Mr.  Knobel  read  a  |iu]ier  by  Mr.  Oill,  "On 
OWrvntiou*  of  Comet*,  IWl.'lI.  and  III.,  of 
Wells's  Comet,  and  of  the  Ureat  Comet  of  l*W," 
made  at  tho  Hoyal  Obeervatory,  Cajie  of  Good 
Hojar.  Mr.  « i ill  dcsrril«-d  how  he  saw  the  comet 
on  returning  home  from  the  observatory  on  the  Nth 
of  Septrmber.  'Hie  next  day  it  was  only  necessary 
to  hide  tlie  sun  with  the  hand,  nud  the  comet  was 
seen  as  a  sharp  Mid  bright  object,  He  secured 
meridian  observations  of  it,  as  well  as  observations 
with  the  great  Indian  theodolite.  On  the  17th 
and  ISth  the  nucleus  upprurt-d  like  a  star  of  the 
first  inagiutude  seen  iii  the  daytime;  as  seen  with 
the  telescope,  the  change  in  the  form  •  f  tier 
uucleus  from  day  to  .lay  as  it  approached  the  s  in 
were  verv  interesting. 

Mr.  Finlay,  find  aasistoutof  the  Cape  Observatory, 
deavribad  MrietaJ  ohsvrvattoos  he  had  made.  On 
Sunday,  Seid.  17th,  the  enmet  was  visible  all  day, 
and  was  obaened  with  a  Gin.  equatorial  with  a 
power  of  1 10  and  a  neutral  -  tinted  wedge. 
At  4h.  t<rm.  tlie  sun's  limb  was  visible  at  one 
(dgo  of  the  field,  and  tho  silvery  light  of 
the  comet  was  visible  at  the  same  tine*.  Tlie 
comet  was  approaching  the  sun's  limb  verv 
rapidly.  He  kept  tho  sun  :.1  one  edgr  of  the  field, 
and  followed  the  comet  light  up  as  it  approached, 
until  it  came  right  up  to  the  boiling  limb,  when  he 
lout  sight  of  it  suddculy.  He  thought  for  a  moment 
that  he  had  a  glimpse  of  it  tlirre  second*  Liter,  but 
afterward*  could  not  detect  it ;  the  sun  was  then 
very  low.  and  the  definition  bod.  Mr.  JClkiu's 
report  stated  that  on  the  Mh  of  Septemlsir  the 
*  nppeared  about  as  bright  as  a  star  of  the 
Ith  magnitude,  with  a  tail  'JJ  or  a  degree* 


relative  amount  of  light  transmitted  first,  by 
thr  full  aperture  of  tin. ;  secondly,  by  the  reducsnt 
■Mltim  of  "iin.,  and  thirdly  by  the  full  aperture, 
having  a  circular  patch  of  iui,  in  the  centre  cut 
out.  ifiit  iu-t  ail  of  haviug  ic-rourae  to  this  pro- 
cess, which  would  have  required  time  and  many 
observations,  I  thought  it  beth  r  to  examine  the 
different  [aits  of  my  wedge  by  a  method  similar  to 
that  which  !.a*  Ixs-ii  so  aurrcs.-.fiilly  cmployisl  by 
Professor  Pickering  —  namely,  by  meana  of  a 
iie.ngi  prism  of  qu  it/,  and  a  Nirol 
The 


pri^in.  Tho  wedge  was  e.vainined  at  every 
tenth  of  au  inch  throughout  its  extent,  uml 
its  gon-ril  uuifonnity  was  established  to  a 
degree  which  I  liad  harrlly  rentuml  to  expect. 
The  conclusion  I  arrived  at  was  that  on  the  hypo- 
thesis  of  thepractical  uuifonnity  of  tlie  wedge  the 
measures  of  fight  would  not  In-  affect i  d  by  an  eii-or 
great  -i  tliau  I'jth  of  a  magnitude.  While  engaged  in 
the  for  going  inquiry  as  f>  tho  capacity  of  the] 
trrdgcaa  regL.nLsthc  unifonnity  of  its  alworjition 
of  onlimiry  light.  1  availed  myself  of  tlie  ejipor- 
tniiity  of  examining  its  effect  on  lights  of  differeut 
i  lrurs.  With  tlas  view  I  inter] >->«*]  ciloured 
glasses  ami  other  coloured  media  Is  twcen  the 
sourens  of  light  and  the  wedge,  and  I  ascertained 
that  within  the  limits  of  our  unavoidable  error,  the 
same  thickness  of  wedge  practically  absorbed  the 
nunc  proportion  of  light,  whether  its  colour  was 
rod,  orange,  green,  or  blue.  Another  question 
remaining  for  consideration  U  tho  effect  of  the 
atmosrih  r  on  the  light  of  stars  seen  at  different 
altitude*.  When  above  <V>\  the  differeoce  in  the 
amount  of  atmospheric  absorption  is  too  small  to 


in  length  ;  the  breadth  of  the  coma  was  estimated 
at  40  or  00  seconds  of  are ;  thr  southern  edge  of  the 
tail  wa»  sharply  defined,  but  the  northern  faded 
away  more  rapidly.  Tlie  comet's  light  appeared 
simply  white.  With  n  jxiwer  of  CO,  and  the  light  of 
the  sun  screened  down  with  wire  gauxe  s.  reeus, 
the  amount  of  fnlv-  light  rather  impeded  the  risi- 
bility of  thu  comet. 

Mr.  Elkin  also  watched  the  comet  up  to  the  sun's 
limb,  on  the  Sunday,  and  kiw  it  disappi-ar  ut 
4h.  oOui.  ')'!».,  Cape  time.  The  obeenation  was 
made  as  accurately  as  the  observation  of  the  occul- 
bitiou  of  a  star  of  tlie  4th  magnitude  can  be  made 
at  the  limb  of  the  full  moon .  lief  ore  coming  up  to 
tin*  limb,  the  ntu'leti*  and  a  small  |>ortinn  of  the 
tail  which  were  visible,  seemed  scarcely  inferior  in 
brilliancy  to  the  sun's  surface  itself.  It  wo*  not 
possible  ut  the  time  to  say  whether  tlie  comet  was 
pissing  between  the  sun  and  the  earth,  or  behind 
the  sun's  limb ;  but  the  former  ha*  subsequently 
proven1  to  lie  the  case.  The  comet's  invisibility  on 
the  sun's  .live  would  therefore  seem  to  show  that 
olmervatious  of  comets  seeu  as  dark  bodies  ou  the 
sun's  disc  are  improbable, 

Mr.  Knott  asked  if  there  were  not  oWrtatious 
bv  Mr.  Finlav  and  Mr.  Elkin  which  did  not  accord 
with  Mr.  Hind's  orbit,  a*  deduced  from  the  nlser- 
vatious  made  thii-e  the  perihelion  ]useage. 

The  lV-sident  said  ;  There  is  another  |sipcr  bv 
Messrs.  Finlay  and  Fllkin,  which  gives  an  orbit 
which  agrees  within  about  five  w-csimls  with  the 
later  ol»TvaUons.  This  is  a  quantity  which  is 
quite  within  the  errors  of  observation. 

Mr.  Penrose  mid  he  hail  been  unable  to 
oh*,  rratious  of  the  comet  previous  U> 


gnitiliieolly,  and 
ice  ls?tweeu  the 


b -sides  those  tolegrnjibd  by  Mr.  Gill.  CruU's 
observation  was  totally  discordant  with  anyp'Jssible 
orbit  deduced  from  recent  obvrvntions.  He  had 
worked  out  the  orbit  of  this  cor 
found  that  there  was  a  difference 
observation*  since  perihelion  and  those  made  bv 
Mesar*.  Finlay  and  F-lkin  Is-fore  perihelion,  which 
could  uot  be  reconciled  without  supposing  that 
there  was  a  shift  of  more  than  a  rouiife  of  degree* 
in  the  place  of  tlie  unite,  which  must  liavo  occurrtsl 
at  nbout  the  time  of  jierihelion  jossage. 

Mr.  lUnyanl  said;  It  must  not  Ihi  assumed  that, 
because  tliis  comet  was  not  seen  upon  the  sun'e 
disc  while  it  was  i««siug  betw«ii  the  earth  and  tit— 
sun,  that  no  ntber  comet  could  be  seen  under 
similar  circumstances.  There  was  an  otwervntion 
of  Pustorf,  in  which  he  drew  a  nebulous  object 
with  a  bright  nucleus  u|kju  tlie  disc  of  the  sun, 
which  wo*  supposed  to  be  the  comet  of  IS19  seen 
in  transit.  There  were  facts  which  threw  doubt 
upon  this  observation ;  but  the  fact  that  this 
comet  had  not  bi-en  seen  in  transit  must  not  lie 
taken  as  conclusive  evidence  that  Pnstorf  could 
not  have  seen  such  n  b<xiy,  The  relative 
brightneas  of  the  comet  to  the  sun  would  no  doubt 
depend  upon  tho  comet's  distance  from  the  sun. 
We  hod  liad  an  instanoc  of  a  comet  which  was 
seen  as  a  dark  object  projected  upon  the  cirroiia  of 
1ST  1 ,  and  uiothor  comet  which  was  seen  as  a  bright 
object  with  the  corona  in  1SS2.  We  cannot  supjwee 
tluit  this  cornet  was  a*  hot  as  tlie  sun,  and  yet  here 
was  an  instance  of  a  maas  of  comisiratively  ci»l 
gas  between  us  and  the  sun  which  aid  not  scmahly 
absorb  tlm  light  from  the  hotter  background. 

Mr.  Brett  sliowed  u  pi  turo  of  the  comet  in  which 
the  brightiu***  of  the  further  end  of  the  tail  de- 
graded very  rn|ridlv,  allowing  a  sharp-pointed  spike 
with  an  excrescence  ou  the  northern  side  of  tlie 
tail. 

Mr.  Common  described  ujson  the  blark  bnanl  the 
apts-arance  of  the  nueleu*,  a*  sseu  in  his  great 
reflector.  It  was  at  first  deciiiedly  elongated,  ami 
afterwards  became  double.  'Hie  southern  edge  of 
the  tail  was  deciiudly  lirigbter  and 
than  the  northern  edge. 

The  meeting  adjourned  at  tin  o'clock. 


PRACTICAL  RECIPES. 

Yellow  Dye  from  Poplar  Twigs.  Th'-ronng 
growth  of  tlie  (siplur  tn-e  yield*  a  dye  which  may 
I-  extracted  as  follows  :  Tlie  young  twigs  and 
branches  are  bruised  nvl  bobs!  for  twenty  minutes 
with  u  solution  of  alum.  I'Ub.  of  van- A  rviiumiig 
lib.  of  alum,  in  gallons  of  water.  The  *>luti»a  is 
lilt. -red  hotand  iilluwesl  to  cool,  and.  after  stand- 
ing some  time,  L*  again  tiltered  from  n  resinous 
deposit,  On  exjiosure  to  air  and  light  it  develcq* 
n  rich  gold  colour,  and  may  l»  used  directly  for 
dyeing  orange  and  yellow  shade*  iqsm  all  classeaof 
goods. 

Artificial  Gems.  -Tlie f  ill,  wing  f- nnuln-  are 
uses]  iii  Bohemiu  fur  makiug  imitation!  uf  some  of 
the  precious  stones:— I mitatiou  agates.— 10  Idles 
quartz,  17  kilos  red-b  ad,  :1'2  kilo*  potash,  2  2  kilos 
hoi-ax,  01  kilo  arsenic.  Tho  quantity  of  chloride 
of  gold  added  is  equal  to  that  olitaittcd  from  0-4  t  f 
a  ducat.  Agate  glass  — 10  (sirts  of  broken  glaM  i« 
melted,  and  to  it  are  added  O  l  'i  pirt  snls-ixitfe  of 
copper,  tin- same  quantity  of  tin*  oxides  of  chroauum 
and  of  uiaugaiueso,  0  02  jiurt  eirb  of  oxide  of  cobalt 
and  nitrate  t  i  silver,  0-01  oxi'le  of  uranium  0  4  red 
argoLs,  0-3  part  bone-meal.  Each  oxide  is  addi-d 
alone  and  at  interval*  of  ten  minutes.  Aflet  heat- 
f or  on  hour,  0-3  or  0'  4  part  of  fine  soot  is  put  in. 
Eed  Marble.-sn  part*  nf  sand,  10  of  |y>ta*h.  10 
of  hme,  2  of  table  salt,  1  of  salt|*tiv.  and  01  of 
arsenic.  Tlie  mixture  is  melted,  and  then  25  parts 
of  sulsixide  of  cop|M-r  and  I  jiart  of  *ilt;»  tre  mixed 
in.  Artificial  turquruses  are  made  in  Paris  and 
Vienna  from  jih'isphiite  of  alumina  and  phospliate 
of  copper  mixed  together  and  subjei.tod  to  hy- 
draulic pressure.  Even  in  chemical  composition  it 
resemblir*  the  natural  mineral,  which  is  a  hydruted 
|dio«pliate  of  alumina  with  2  per  cent,  of  oxide  of 
copper. 


A  New  Vegetable  Styptic. — A  recent  number 
of  the  Arise  rrrie  Vrrttr  states  that  daring  the 
French  expedition  to  Mexico  a  plant  was  discovered, 
called  by  the  natives  by  a  nam*  which  nufy  lie 
rendered  as  "  Fowlwort  "  (Tradesrautia 


A       l  ino  li 

lihuib-d  in  1HIS7  1>>"  the  dim^oveivr,  in  bis  garden  at 
VersailU'*,  has  not  only  flourished,  but  flowered 


Jacq.),  which  lias  the  projierty,  when  chewed  or 
crushed,  of  stopping  any  ha-monrhngi 
Hti7  liy  the  diseoviu 
has  not  only  flouri 
and  fniitwl,  without  having  its  peculiar  ] 
as  yet  appreciably  diminished.  Although  1 
or  remarkable  for  ]«rtit",dar  beauty  of  hlooin,  it, 
jicyertheleie,  deserves  a  wider  extension  on  j 
of  its  valuable  properties,  especial  I  v  as  it*  • 

lie  regarded  as  haviug  been  fully 
Its  actiou  exceeds  that  of  all  i 


it  can,  moreover,  be  very 


\  jM-rcbkinile 
cheaply  proci 


of"  lrout 
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SCIENTIFIC  NEWS. 


THE  anniversary  meeting  of  the  lloya!  Society 
will  U-  hold  on  Nov.  30,  w  hi  n  tin'  medals 
fur  the  year  will  be- |>n>e-ntod  as  follows :— The 
Copley  to  1W.  Cuyley,  F.H.S.,  for  hi*  numerous 
r>--  .nh  ■  in  pure  u  ith<  rnati.  »  ;  the  I.  nt-  i  1  I. 
Opt.  Al  i..  \  -  F  U.S.,  f,  r  his  phut  gr hu 
rene-nrche-s,  and  his  discovery  of  tho  method  of 
J.hotograjmiiig  the  less  refrangible  part  of  the 
■MfUum.  especially  the  infra-red  region:  a 
Koyal  medal  to  l*rof*.  W.  H.  l-'iow.r.  I'.  U.S.,  for 
his  nlnatle  e'ontributiuns  to  morphology  and 
anthropology  ;  u  lioyal  nu  d.il  t»  I4.nl  Itay'luigh, 
F.It.S.,  f..r  hU  jui|vr»i  in  mathematical  and  OX- 
perinientiil  physics;  the  Daw  .Mm1.i1  {in  dupli- 
cate to  l».  iUnde-Jej/:ff  and  Lotiuir  M.-vcr,  for 
their  discovery  of  the  pe<riealie  relation*  of  the 
atomic  Wrights.  At  the  same  meeting  tin; 
toum  il  and  otlicers  will  be  elii  t.  d.  Tin-  follow- 
ing is  the  list  projsiscd  lVcsident,  W.  Sjsittis- 
wood,-;  Treasurer,  Hr.  J.  Evans ;  Secretaries, 
Profs,  (t.  (».  Stokes  and  M.  Foster ;  Foreign 
Nwret  ay.  I'rof.  A.  W.  Williamson  ;  other  mem- 
Inn,  of  1  jUiicil.  Prof.  W.  Orvlis  Allows,  J.  Bull, 
Dr.  T.  I.,  lirunton,  l'rof.  H."  Debus,  F.  Oalton. 
Prof.  1  '.  Henri,  i.  1'ivf.  T.  11.  Huxley,  I'n.f.  K. 
liav  Kinki-stcr,  I'rof.  J.  lister,'  l'rof.  .1. 
Pnstwtrh,  I'n.f.  O.  RmrnoUa,  l'n.f.  H.  E. 

Koscoc,  th?  Marouis  of  S.iii.-l.u; y,  O.  Nitvin,  \V. 
W.  Smyth,  ami  E.  J.  Stone. 

I>r.  Oppenheim,  of  Dcrlin,  has  computeil  an 
orl.it  of  the  small  comet  discovered  hv  In-. 
Schmidt,  of  Athens.  He  gives  the  date  of'  peri- 
helioii  passage*  as  Sept.  24.  n«»r  midnight.  Some 
fitments  prevent  n  similarity  to  those  of  the 
(in  nt  Comet,  but  considerable  difference  is  found 
in  other*.  so  that  the  direct  connection  of  the  two 
C-jaicts  i»  at  least  doubtful. 

The  steamer  .V</.'-ow,  carrying  supplies  for  '.he 
Arctic  observing  station  at  Lady  rmnkiin  llay, 
lias  returned,  having  failed  to*  reach  n  higher 
I  ititrel-  th  m  T'l-  20'  X,  On  the  24th  of  July 
she  wa*  besot  with  ice.  and  a  tow  days  Inte  r 
found  an  unbroken  ice  Iwrrier  extending  aero** 
Smith  Sound.  <>n  the  tlth  of  August  the  vessel 
»™  l»«et  with  heavy  ice,  and  narrowly  e-*ca|*sl 
tin  fate  of  the  Kitn.  lly  the  2.1th  of  tliat  month 
there  wen1  already  signs  of  approaching  winter, 
md  on  On-  4th  of  S-ptcinla-r,  new  io>-  having 
form'-el.  the  ship's  heid  was  turned  southwards, 
tfu  store-  an  1  butits  laing  landisl  on  Cape  Sabine 
nd  LyMlton  Island,  about  three  debtee,  south  of 
r-oly  rY.mklin  Bay. 

The  various  nflfeM,  the  engine-room,  and  |«rt 
<>f  the  works  of  the  Amsterdam  (  Jos  Comjnny  ale 
illuminated  by  Maxim  incandi -scout  lamp*,'  the 
ilmirnr.  boingdriven  by  a  pi*. engine.  A  battery 
of  30  Finnic accumulators  is  iritcris.se  d  between 
the  machine  and  the  lumps,  for  the  purpose  of 
obtaining  steadiness;  and  it  is  found  tint  it  is 
<. .ijstbli'  of  supplying  current  required  during 
the  Right  when  the  engine  is  stopped. 

M.  Marcel  Depr-*'*  statement*  as  to  the  energy 
irunstuiltcd  by  electricity  over  un  ordinary  tele- 
griph  wire  fi..tvvi  n  Mitsliach  and  .Munich  an 
criticised  by  M.  Hospitaller  and  others.  M. 
iK  proz  claimisl  a  return  of  oil  percent.  :  hut  such 
•1  n-sult  is  fmiiid  to  ho  im's.ssiblc  under  tho  most 
favourable  comlitious  as  to  insulation.  M.  Deprcz 
Calculates  that  the  return  is  ei|Ual  to  the  mti<»  of 
the  speed,  * hen*  the  dynamo  machine's  are  exactly 
alike.  M.  Cabine  11ns  has  rrc  ntly  presented  to 
the  Acad,  my  of  Sciences,  ol  I 'aria,  a  piper,  in 
which  he  holil*  tint  "in  the  transmission  of 
nvs-lianii.il  energy  by  means  of  two  identical 
dynamo-clcctric  machines,  tho  ratio  of  the  »]s-eih« 
.In-*  not  cxpn-sa  the  value  of  the  return.  The 
return  is  e.jual  to  the  j.rtslnct  of  the  ratio  of  the 
f[s-.sls  into  tho  nitio  of  th.-  fields"  a  theory 
which  tends  to  show  that  only  Jo  p.  r  1  ent.,  iosti  .nl 
of  <j0,  was  rctumeil  in  the'  c.\j«Timcnts  of  JI. 
Mart.  1  DcfsTGZ. 

In  Ij<>wc1I,  Mass.,  tln-reisa  tcleph'iiie  for  every 
62  inhabitants,  althoiish  the  population  numbers, 
s-.rne  i>\wm  mill-hands.  In  i'ort'and.  Main,-, 
there  is  a  telephone  for  ever)- .'i0  inhabitants.  The 
tel.  phon.-s  do  us  much  business  as  the  telegraph 
lines  bctwoun  thow  cities,  and  yet  the  tel.  graph 
cominny  docs  .'.!>  jut  cent,  motu  biu-incs*  IBM  it 
did  tWO  JtSn  ago. 

Mr.  Strnudl'  V  jirojusn-s  to  work  signal  and 
jsiint  lev.  rs  by  munis  of  .  .tnpvssid  air.  the  <>b- 
js  r  t  bcir.g  to  relieve  the  men  of  the  heavy  labour 
now  rxspiin  d,  when  signals  and  jioints'areat  a 


distance.    As  the  invention  ris  eiv.sl  only  pn.vi 
sional   jirotection,    there  are  presumably  some 
iusunnonntahlu  ditlu  nltic*  in  tho  way  of  a 
which  would  he  gladly  welcomed. 

Mr.  J.  Morris,  of  I'ddingston,  lias  jiatented  a 
method  of  obtaining  aluminium.    Alumina  and 

.■  iIku  ,  ore  irb  >n  1  «  snlistatn  .  -.  are  sub  uitt.  'I 

to  n  temperaturo  of  ignition  in  a  close  rami,  and 
subjeitisl  to  tho  Kit  ion  of  carls.nic  acid.  C'aT' 
lsjiiic  oxide  is  proijii',1,  and  the  alumina  is 
reduced  in  whole  or  in  j^irt  to  aluminium.  The 
s|iecineation  'No.  IO08,  1S.HJ;,  was  "  out  of  jirint " 
s<«in  after  it  was  published,  and  has  not  yet  been 

reprinted, 

At  a  n-rent  mts.-ting  of  the  Manchester  Geolo- 
gical So,  ii'ty.  Mr.  Joseph  Thompson  des.  rils'il  an 
ing>  nioas  Itrangement  for  indicating  on  the  sur- 
fa.e  the  ipLintity  of  air  passing  through  a  mine. 
It  is  an  ndnj.tation  of  the  Uobinson  cup  anemo- 
meter, which  by  an  ele.  trie  contact  arrangement 
would  indiiTitcn  revolution  by  the  blow  of  a  little 
dwid-lsflt  hammer  on  the  glass  or  |sirceLiin  dial 
in  tin-  ofhee.  Counting  the  beats  in,  say,  30 
seconds,  the  manager  would  readily  calculate  the 
volume  of  air  jussing  through  the  working  in 
which  the  instrument  was  j.lae.sl. 

A  system  of  transmitting  energy  by  means  of 
air  is,  ne.ording  to  the  7'imr»,  iiln.ut  to  Is;  tried  in 
1'aris.  There  is  a  central  station  with  engines 
k.s'ping  in  the  system  ol  pijs  sa  vacuum  of  uliout 
J'.'in.  of  mercury,  and  in  the  houses  of  the  sub- 
serilsrs  am  "  raivlied  air  motors,"  by  M.  Tat  in, 
which  are  arranged  to  work  at  an  average  S]>ecd, 
so  that  there  w  ill  be  an  easy  method  of  charging 
subscribers)  for  their  consumption  of  power. 
A[i|cin-utly  this  meth.sl  of  tnmsmitting  "  force" 
is  t»  !..•  a; '1  »v .  r  1  ilistsinee  ,.f  GOO  in-  ;:•  ». 

A    ligh'ning-ciindurtor  of  very  faulty  nntnre 
•11  iv  •    ;!imr»  pi  >t<  •  1.  11  lull  Ming     Such  c.i> 
hitely  oecurrtsl  (M.  Hirn  says)  at  Coltnar;  a  thin 
1:011  rod  about  20ft.  long  hid  a  conical  brass 
lx.int  screwed  on  the  top,  and  was  connct  ted 

•  1'  ■..  I.;,  mctins  of  a  ».  i,  ■  of  j>ii  eai  t  tlnn  w  in  . 
having    terminal   eyes,    with  a    block  of  iron 

alsmt  20in.  long)  in  the  ground.  In  a  riolent 
thunderstorm  the  brass  ]>oiut  was  fiund,  but  the 
current  ssems  to  have  nowhere  left  the  conductor. 
The  m.  re  fact  of  a  lightning  ilisclmrge  011  the 
jN.iittofn  conductor  is  jiroof  (M.  Hirn  insists; 
of  vicious  construction.  1  luring  more  than  40 
years'  observation  he  his  never  seen  lightning 
strike  one  of  the  40  i.r  .i0  lightning  rtsis  on  the 
factories  of  I^ogelliaeh.  Yet,  during  a  thun- 
d  'rstorui,  tb.  se  r.sls  an;  in  active  ojimntion. 
Through  wires,    led   round   iron   buns,  from 


sortium  or  comjwny,  with  a  view  to  j.romoting 
the  aj.j.lieation  of  el'ctticity  to  ]>ni.  tical  nsiuire- 
mcnts.  It  is  presided  ov.  r  by  Jlerr  v.  Maffei. 
In  the  first  plaie,  when:  the  intr.nlu.tion  of 
electro-technical  methods  is  regarded  as  pcisaible, 
the  company  will  offer  a  helping  hand  either  by 
directly  undertaking  to  work  out  the  problem 
prolix**!,  or  by  initiative  inquiry  into  the  utilisa- 
tion of  coal-beds,  walcr-jsjwe-r,  <Vc,  for  electro- 
technical  puqioses.  Next,  assuming  nise.s*ary 
help  to  Is-  given  by  tho  Slate,  by  eitie-*,  siK-ietiese, 
and  wientitie  corj«>i-.itions,  it  is  j.rojxwied  to  found 
an  Kltrti-«~Trtlintral  Kxjvrxmrnlnl  Station  for 
Jtaroria,  the  objes-t  of  which  will  be  to  give 
authorities  and  j.rivnto  jx-raons  eontcmplatiiig 
clesctro-teshni.nl  arrangements,  o]i|s)rtunity  of 
informing  themselves  as  to  the  qui  si  p.ns  inv.il  vi  si, 
and  different  systems,  on  the  hisi-  of  impartLil 
f  xj>erimei<ts,  and  of  obtaining  a  satisfactory  idea 
as  to  cost  and  feasibility  of  arrangements  proposed. 
Opportunity  will  also'  Is:  given  for  te-sling  ne  w 
machines  and  apparatus. 

A  movement  is  in  i.rogresJ  on  the  Continent 
towards  an  intenuitional  agreement  as  to  tho 
csilouring  matter  that  should  be  allowed  for  toys. 
The  President  of  tho  syndical  ehan.bcr  of  toy 
manufacturers  in  1'aris  hitely  invitesl  did.  gates 
from  (icrmany  and  Austria  to  a  conference  at 
Stnissl.urg  on  the  subject.  A  preliminary  e-on- 
fe-rcnoo  of  Germans  was  held,  as  to  what  they 
hould  [impose ,  and  it  was  agn  .d  to  aim  at  an 
alteration  (both  on  the  German  and  the  French 
aide)  of  law*  as  to  colouring  matters  that  were 
more  stringent  thun  the  corresponding  laws  of 
neighlsauring  countries.  From  this  point  of 
view,  it  was  thought  zinc-white  should  Is-  more 
freely  allowe  d  in  Germany  as  a  water  or  dis- 
temper culour  -viz.,  where  the  j.ruportion  of  nine 
oxide  or  sulphide  did  not  exces>d  20  per  cent. 
Further,  arsenic  or  tin,  as  an  imjmrity  of  colour, 
ing  mattei-s,  should  be  uni«  miissible,  only  where 
cxceceling  a  certain  jH-re-entag©  (te>  be  de-ter- 
mincd).  France  should  in  future  allow  the  uso 
of  ciniui'uer  unconditioneilly,  and  that  of  chrome- 


aditi 

id  of 


the 


SIB,  and 
French  exja-rts 
'ranee,  sliould  Is. 


le  of  tresat- 
of  Gennan 
theivughly 


yellow  under 
no  nl  at  the  han 
wares  ini|«.rte\l  int 
rectified. 

The  recklcfis  hydraulic  mining  earri.-.l  on  in 
California,  resulting  in  the  ohstrue-tiuii  of  channels 
of  navigable  streams,  and  tho  laying  waste  of 
farm  lands,  is  Is-.ome  a  serious  evil,  the  reprcs- 
sion  of  which  is  demanded.  The  general  me  thod 
of  operation  is  to  collect  a  mountain  stream  in  an 
iron  pijx>  and  carry  it  to  some  place  where  it  e.in 
lu>  dir.  ried  through  u  movable  nozzle  against  a 
tho  conductors  unint.  iTuptesl  magnetising  gravel  bunk.  The  hydrostatic  pressure  often 
enm  nts  tloweel,  JI.  Hirn  found,  nearly  always,  |  gives  imnn  nsii  force  to  tin-  stieaai.  tuning  away 

the  bank  rapidly  ;.  the  heavy  (.articles  of  gold 


on  invnge:  of  a  thunderstorm.  He  was  even 
so  Isild  us  to  se|Kimte  a  conductor  with  a 
fine  pi.s  e  of  caoutchouc,  and  connect  the  ends 
ineiins  of  thin  copper  wire  to  a  rumnt- 
elis  trfimi  te  r.  The  uessUc  gene  rally  osrilLited  in 
:i  thunderstonn.  and  the  bir  in  the  helix  was 
strongly  magnetised  ;  but  thu  copja-r  »iro  was 
never  fused. 

Abb.'-  Gnishas  sent  the  exlitor  of  Ix*  Momtei  an 
account  of  a  gix-y  parrot  of  remarkable  intelli 
rrence,  which  he  got  fn.ni  the  Gaboon  four  years 
ago.  It  was  extremely  wild  and  timid  at  lirst. 
••  <  'oro-Gris"  us  1»  is  called)  bus  now  more  than 
fifty  phrases  at  his  command,  which  he  give«  |a  r- 
feeily;  and  he  sings  and  whistle*  many  airs.  His 
remarks  are  strikingly  a[>ro[»w.  When  going  to 
his  cage,  he  snys  (in  French,  of  course;.  "  We'll 
-o.  t..  th  1 ..  re."  U  I..-  b-  -v  ings  ••  I  '01  .-tins 
is  swinging."  AVh.-n  ('..cotte  (a  green  lli-azilian 
he»n-i«irrot  given  him  for  comjnnion),  sen-urns, 
he  says :  "  Come-,  Cocotte-,  you  must  not  MRU  ; 
sing.''  If  aho  sings  :  "  You  sing  well,  very 
well,  indeed."  On  asking  "Whosinga:"  the 
reply  is,  "  It  is  Cocotte."  If  Ceaotto  goes  into 
the  'cupboard.  Coco  luins  forwarels,  and  says  : 
"  Wh.it  ore  you  doing  there.  C.ss.tte  ■  "  When 
the  Aids'-  s;*:aks  somewhat  loudly  to  Ids  servant, 
i'oco  brejiksin  :  "  How — what  -  don't  you  under- 
stand":" Coi  n  was  hitely  taken  on  a  railway 
journey,  and  after  some  hours'  silence,  e.irni:  out 
of  his  .age,  and  askesl,  in  a  frighten.sl  way, 
•What  hive  they  done"!-  He  repeated  this 
several  times,  and  said  hardly  anything  else.  At 
the  end  of  the  journey,  he  was  n-pnaehed  for 
not  eating;  but  said :  "I  was  not  hungry." 
Other  examples  are  given.  The  AbK-  says  he  can 
produce  numerous  witnesses  to  the  truth  of  his 
icermnt. 

<  trie  result  of  the  Munie-h  Electrical  Exhibi- 
tion has  been  the  formation  of  a  Jso-ralle-d;  Con- 


fall  into  receptacles  prepared  for  them,  while  the 
lighter  debris  is  carried  down  into  the  nearest 
watercourse,  and  so  to  the  rivers.  It  is  esti- 
mated that  one  hundred  thousand  acres  of  the 
fine  st  land  in  the  Slide  have  been  cove  led  w  ith 
gravel  and  ruined.  As  the  j.r  -dm  t  of  these 
fields,  if  kept  in  order,  w  add  probably  lie  worth 
a  hundred  dollars  an  acre  even  year,  clear  ol  all 
expenses  except  ground-rent,  the  annual  value  in 
jx-rpctuilv  of  the  land  so  destroy.  <|  would  be  ti.-n 
million  dollars,  and  the  Stale,  through  its 
citizens,  would  Is-  so  much  richer.  It  can  Is; 
easily  shown  that  the  hydraulic  mines  have  been 
worked  ut  a  manifest  loss  to  the  community. 

At  an  agricultural  gathering  recently  held  at 
Lundenburg,  in  Germany,  some  interesting  ex- 
|s  riments  have  la-en  made:  in  the  use-  of  electricity 
instead  of  steam  for  the  threshing  of  wh.i.t.  MM. 
1'ietto  and  Krizil;  lit  up  i-I.s'trieaUy  the  sjhu'o 
reserved  fur  machines,  and  at  the:  samu  time 
utilised  the  current  to  drive  mi  ordinary  thresh- 
ing-machine. The  cylind.  r  of  this  machine 
attainesl  a  speed  of  I, too  turns  a  minute. 

The  town  of  lteiinc-on  i'DouiV  is  the  centre?, 
it  is  known,  of  the  watch  and  clnekmaking 
industry  in  France:.  It  furnishes,  indeed,  cver>- 
yiwr,  more  than  thn-e-fourths  of  the  total 
number  of  watchoi  suppli'sl  to  tho  French 
market.  Xotwithstanding  trado  depression,  this 
industr--  mriutains  all  its  vitality.  Krom  Jan. 
1  to  September  30,  this  year,  there  were  sub- 
mitted for  warranty  in  Ihsaiiion,  3.18.8I6 
wiit.  hes,  of  which  124.470  were  gold.  Thisshows 
an  increase  of  38,  "1  l-H  wa'.  hes  on  the  correspond- 
period  of  1SM1.  The.  fiscal  dutie*.  during  the 
|s:liod  refenTod  to.  have  exceeded  740,000  francs. 

While  ammonia  exists  in  but  very  small  jiro- 
portions  in  the  air,  it  plays  an  imjsortant  part  in 
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tho  growth  of  plants.  II.  Schloctnng  has  shown 
thr«,t  it  i»  airriiil  cl«wn  by  ruins,  Ac,  absorbed 
by  hurans,  and  even  directly  fixed  by  the  organs 
of  plant*.  Tho  sen  is  a  great  reservoir,  which 
i  to  tho  air  the-  ammonia  it  has  received 
i  contincits.  MM.  MunU  and  Aubin  lately 
during  a  »wk  in  August,  tho  umount 
of  ammonia  in  the  nir  tt t  a  great  height — viz., 
that  of  the  Pie  du  Midi,  2.S77m.  nbovo  the 
Tho  numb'r*  obtained  do  not  ditfer  sensibly  from 
those  pot  on  low  ground.  Tho  general  average 
was  1-33  milligramme*  per  loo  cubic  metres  of 
air.  The  authors  also  examined  meteoric  waters 
for  ammonia— vir.,  1!  ruins,  7  mows,  and  5 
mists.  The  figures  obtained  were  considerably 
less  than  those  of  M.  Houssingiiult  for  the  lower 
strata  of  the  atmosphere.  In  the  ease  of  rain, 
this  is  attributed  to  the  inn-faction  of  the  air, 
and  so  of  the  ammonia,  and  to  tho  absence  of 
nitrit<-  of  ammonia  in  the  air-layers  traversed. 
The  snow  was  nearly  always  <lry  and  incapable 
of  condensing  ammonia  which  is  in  tension  ;snow 
on  tho  low  ground  is  generally  moist'.  Tho 
mints  had  not  had  time  to 


M.  Virlct  d'Aonst  mentions,  in  a  note  to  tho 
Pari*  Academy,  that  in  1K10,  when  cruising  in  a 
cutter  among  the  inlands  of  Greece,  an  ineffectual 
attempt  was  made  to  land  on  the  harbiurlesa 
coast  of  Samothraro  in  stormy  weather.  The 
voyage  was  continued  to  Thaw*,  and  there  the 
captuin  took  in  a  supply  of  oil,  with  which,  on 
returning  to  Samothratc,  a  "  sea  of  oil,"  as  tho 
sailors  called  it,  was  produced,  whereupon  a 
landing  was  effected  with  ease  and  safety.  The 
author  also  gives  an  observation  he  made  in 
Central  America,  in  1N.'i2;  petroleum  arose  in 
the  bod  of  a  Mexican  river  when  a  neighbouring 
volcano  was  in  action,  and  had  a  calming  effect 
on  the  bay  of  the  Atlantic  into  which  the  river 
entered. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Railway  Signals  with  Automatic  Action. 

— The  C'hetnin  de  Fer  de  Lyon  is  at  present  trying 
a  hydrodynnmie  apparatus,  devised  for  automatic 
wurking  of  fixed  and  detonating  signals.  This  is 
placed  on  the  line,  and  consists  of  two  pedab  sup- 
ported by  solid  springs  on  tlie  top  of  two  piston 
rods  working  in  cylinders  whirli  contain  glycerine, 
and  cotnmunicutc  with  each  other  by  valves.  When 
a  traiu  it  produces  tin  these  pedals  at  the 

side  of  the  rail,  a  movement  like  that  of  a  balance 
socking  the  position  of  equilibrium.  It  is  the  last 
wheel  of  the  train  that  causes  the  signalling  action  ; 
impressing  the  second  pe-Lal,  whu-h  it  touches,  it 
drives  the  liquid  into  the  other  cylinder,  and  the 
piston  in  that  being  connnectcd  by  a  jointed  rod 
with  a  disc  or  with  u  detonating  signal,  tho  latter 
is  affected.  In  the  case  of  detonating  sigtub  the 
inventor  provi<lcs  a  sort  of  toothed  wheel  carrying 
liil  of  them.  The  signab,  whi.  lt  have  cer.t nil  |n:r- 
cuision.  are  replaced  automatically  by  a  umple 
mechanical  arrangement. 

A  Double  Human  Honster.  ■•  M.  Paid  IS.  rt 
lias  lately  scut  the  editor  of  La  Xatttrt,  from 
lieneva,  two  photograph*  of  a  human  monster 
exhibited  there,  living  and  aged  five  wars,  having 
ben  linni  at  Turin  in  is77.  "it  has  two 
heads,  four  arms,  and  two  chests,  but  one  abdomen 
and  prlvb,  and  two  legs  :  that  is,  it  is  double  above 
tho  middle  cf  the  body.  The  fusion  of  tho  two 
bodice  liegins  at  the  sixth  rib.  From  due  examina- 
tion and  irom  what  has  boon  oliscrvcd  in  previous 
monsters  of  the  kind  (tin  v  were  named  Xi|«silivme 
by  Isidore  Geoffrey  St.  Ifitain  ),  it  may  Is?  affirmc! 
tf;nt  thero  are  four  lungs,  two  hearts,  and  two 
stomachs ;  the  small  intcstttie  is  double  at  it  entn- 
mt  llfllliniflt  but  in  great  part  simple.  Thero  are 
really  two  individuals.  The  right  leg  obeys  only 
the  right  individual,  who  tllont*  feels  pinching  of  it': 
and  simibriy  with  the  left.  The  sensibility  of  each 
half  of  the  bsly  is  in  cvrlustro  rapport  with  the 
bead  of  the  same  side.  The  two  individuals  were 
baptised  doubly  under  tho  name  of  Jean  and 
Jacques.  They  are  equally  developed  from  physical 
point*  of  view  (extort  a  slight  club  foot  on  Jacques's 
leg),  and  intellectually  they  an-  much  alike.  Their 
intelligence  is  normal ;  tin  y  reply  to  questions  of 
visitors,  iu  French.  Italian,  and  Herman.  They 
Beem  gentle  and  amiable,  also  lively,  niton  playing 
together  while  lying  on  cushions,  or  on  the  knees 
of  their  reputed 'father.  It  is  said  they  have  never 
been  ill.  It  has  been  shown,  in  the  case  of  other 
double  monsters  that  oncmav  have  an  inflammatory 
fever,  while  the  other  continued  well ;  but  the 
like  would  not  occur  with  infectious  disease  or 
poisoning.  Several  cases  of  these  Xiphodyme 
monsters  have  bin  recorded  iu  hit,tory  ;  but  very 
few  have  lived. 


LETTERS  TO  THE  EDITOR. 


f  Wf  do  not  kottt  mrtrfrn  rrtpo**tb!'  for  tie  opinion*  or 
our  torrtipendents.  Tkf  Kdi'or  rtrptcitmily  rtirmtilhn!  aU 
tnsaMinMu  okooU  Or  drotem  ttp  iu  inrity  <u  youiilt.) 

All  ammunlrotiom,  ,A  »..).f  br  oddmrrd  to  Ot  Enrvon  of 
lit  Kxauau  Ur.ciu»it,31,  Tovinxi-intt,  Ci-eni-jarA.*, 

AH  Ctnrmwond  n>'-oJice  OrJrrt  lo  It  tn.;uV  r*iyoLlt  to 
J.  I'ABOi.  i.i  EoWAiats. 

*,*  /*  ordtr  to  farilttott  rrfrrrnrf,  Corrt$poodfntst  tchro 
Mptititno  r\f  osjf  i>Orr  prrtnovMi'tf  tntrrt'd,  trill  obttpe  l-g 
mrmhoning  the  »uwl><r  oj  |A«  /*U<rt  a*  rt  II  <ij  tht  pug*  on 
vhirk  ft  apptart. 

"  I  wmild  hare  c-rrr\-rnH!  write  whnt  he  knows,  and  «» 
much  as  he  knows,  but  no  niuo- ;  aitd  Ui.it  not  in  tills 
only,  but  in  all  cither  subjects  :  Ftir  such  a  person  may 
have  some  particular  knowledge  soil  experience  of  the 
nature  of  such  a  ]»:r*on  or  such  a  fountain,  that  as  to 
other  things,  knows  no  iut»re  than  what  evervbodr  dons, 
and  yet,  to  krrp  a  clutter  with  this  little  pittance  of  hi«, 
will  undertake  to  write  the  whole  body  of  phymcks ;  a  via) 
from  whence  great  ii 
—Mmtoioot't  E* 


FI.AMMARION'S  STAR  MAGNITUDES 
— OCCULTATION  OF  r  AKIETIS  -THE 
MILKY  WAY  IV  CASSIOPEIA— THE 
GREAT  NEBULA  IN  OBION— MEA- 
SUREMENT OF  A  DEOBEE  ON  THE 
EARTH'S  BUBFACE— THE  CHICAGO 
ABTBONOMICAL  SOCIETY ;  AND  THE 
D 

CAL 

AT  CHICAGO  AND  O'OYALLA  AME- 

ING    THE   TBANSIT    OF    VENUS  A 
"  PEBSONALLY-CONDUCTED  »  TRAN- 
SIT  PARTY— A  NEW  AND  SIMPLE 
STAR-FINDER— THE  GREAT  COMET 
RAIN-OAUGE    ANNALS  OF  THE  HAR- 


[20724.1 — In  redemption  of  tnr  promUe  to 
"  Draco  '*  (letter  20<iJ5,  p.  1.59),  I  append,  in  a 
tabular  form,  the  magnitudes  of  tho  stars  as  given 
iu  Fhunmarion'*  "  L«  Etoilea,"  for  which  he  asked 
(in  query  48169),  on  p.  123 : — 

Pbir.                  Magnitude.  Epoch. 

a  0|diiuchi    2  0  ..  llvSO 

1  Arietis   sJT  ..  „ 

J  Arietis   4-9  ..  „ 

t  Aquihe   4"!  ..  ,, 

fi  At|uarii    2' ti  . ,  tt 

£  Aiiuarii    3*3  ..  ,, 

« Ih  lphini   3-7  . .  ,, 

ji  Delphini   3  3  . .  „ 

a  Pcgasi   3-8  ..  .„ 

M  Pcgasi    3*0  . .  „ 

*  ,ii  Trianguli   Not  given  . .  ,, 

>l  Cephet   3-9  . .  „ 

i  Tephei   4'0  ..  „ 

s  Cephei   4*4  . .  . 

a  (  yirni    •-'•0  ..  „ 

y  Bootis   3-0  ..  „ 

t  Pootis   4-3  ..  „  - 

•  PLscium    4  3  ..  „ 

U  Vna.'  Majnris.. . .  S!-:|  ..  „ 

»  QtM  M^joris....  3-4  ..  „ 

o  I"rsa?  Majoris . . . .  M  (J 

H  Dracouis   3'4  ..  „ 

fj  Iiracom's   3  ">  . .  „ 

T  Draoonis   4 -9  . . 

r  Drucciuis   3-0  ..  „ 

>j  PracouLs   ID  ..  ,, 

l.'iPraconis    3  3 

*  Aigclander  claases  ji  Triangali  as  a  Slid  mag. 

star. 

On  refertfiice  now  to  my  observatory  biok,  it 
apj>ears  that  I  did  not  observe  the  oecultntion  of 

*  Arietis  on  the  evening  of  January  'ixUli,  ISSO,  of 
which  "H.  S."  ejiccks  in  letter  20015  (p.  135). 
Why,  at  this  lapse  of  time,  it  would  bo  difficult  to 
say.  I  find,  by  the  way,  a  note  appended  to  tlie 
i-eoord  of  my  obervations  of  Klein's  New  Lunar 
(.'rater  ('r)  near  H  virions,  on  the  preceding  night 
(that  of  January  Ififc  in  that  year)  these  words: 
'•  I  cannot  draw  this  region  this  evening  as,  owing 
to  the  intense  frost,  the  Equatonail  clock  will  nut 
drive  it."  If  a  similar  con<lition  of  things  obtained 
on  the 20th,  this  ore-loud  may  have  had  something 
to  do  with  my  failure  to  tee  the  occultation  re- 
ferred to. 

The  charming  weather  with  w  hich  we  have  liecn 
Mesaed  (or  cursed)  since  the  appearance  al  query 
4H237  (p.  US')  has  effiN  tually  pmduded  me  from  ex- 
amining the  region  about  Cassiopeia  nutd  the  night 
b  fore  last  (that  of  the  Sth).  I  ilo  not  know  what  maps 
'•  Krnco  "  has  lieen  com]nring  ;  but  I  may  say  that 
Map  I.  of  Proctor's  largo  "  Star  Atlas  "  represents 
tho  course  ami  configuration  of  the  Milky  Way  in 
this  part  of  the  sky  with  considerable  accuracy.  As 
I  see  it.  it  involves  n,  il,  y,  ami  c,  but  docs  not 
onite  extend  to  c  Cassiopeiiv  ;  |a»siiig  just  south  of 
that  star.   It  is  very  narrow  and  bright  about  tho 


so-called  "Sword-Handle  of  Perseus,'"  and 
becoming  fainter,  spreads  out  over  C"as»ioj>eia, 
widening  (and  brightening  again)  as  it  approaches 
Cygnua. 

"I  have  not  vet  seen  Professor  Holdcn's  "  Mono- 
graph on  the  Central  Parts  of  the  Nebula  in 
Orion,"  referred  to  bv  Mr.  II mallear  in  letter  2<Wi; 
(p.  139).  When— or  if —I  do.  I  shall  lie  very  gbd 
to  adopt  Ida  suggestion,  anil  give  a  short  rimmi 
of  ita  contenb  in  these  columns. 

The  difficulty  of  "M.I.C.F.."  (query  4S4CW, 
p.  213)— pcrhBps  lie  will  forgive  me  for  saying— 
really  seems  wholly  of  Ids  own  creation.  Doea  he 
not  see  that  the  flaiter  auy  part  of  the  earth  is  the 
larger  the  circle  U  of  which  it  forms  an  are  |  A 
plumb  line  do*s  not  point  to  the  centre  of  the  earth 
at  all  part*  of  her  surface  ;  but  is  really  perpen- 
dicular to  the  tangent  to  tho  elliptical  outline  of 
our  globe  at  the  point  immediately  beneath  it ;  or, 
aa  it  is  said,  is  normal  to  the  curve  at  this  point. 
A  very  exaggerated  figure  may  render  this  clearer. 
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Let  N.E.S. TV.  represent  a  section  of  the  Earth. 
N.S.  its  pohir  axis,  and  E.W.  the  Equator.  A 
glance  will  show  that  if  we  had  to  describe  this 
with  comjiusscs,  the  arc  E.N. W.  must  be  described 
to  a  considerably  longer  radius  tiuin  the  are  X.  E.S., 
the  latter  b-ing  visibly  a  portion  of  a  much  smaller 
circle  than  the  former.  Evidently,  then,  as  every 
circle,  great  or  small,  is  divided  into  .iui  parts  or 
degrees,  we  must  travel  for  a  longer  distance  ovct 
the  arc  of  tho  Uirger  circle  b  fore  two  |>li;ml>  linea 
arc  inclined  1'  to  each  other,  than  we  must  over 
tho  latter.  It  is  bv  such  deviation  of  the  plumb- 
lino — or  its  equivalent  -  that  geographical  btitudes 
are  measured.  Occasionally,  for  purely  astro- 
nomical purposes,  tin*  ttrxfrtntt  ir  latitude  of  a  place* 
is  required,  and  tables  are  given  in  works  on 
practical  astrouomy  for  the  necessary  reduction. 
The  angle  made  by  a  plumb-line  with  the  Earth's 
radius  produced,  is  called  the  angle  of  the  vertical, 
anda  glance  r.t  the  figure  will  show  that,  save  r.t  tlw* 
Poles  or  on  the  Equator,  the  plumb-hue  oor.'inued 
downwards  will  not  point  to  the  centre  nf  figure 
of  the  Earth,  nor  consequently  cointiUe  with  a  ter- 
restrial raihus. 

The  Annual  Kcport  of  the  ChienffO  Astro- 
nomical Society,  accompanied  by  that  of  tbo 
Director  of  tho  Dearborn  OtlWl ftOiy,  Ml 
mom  shows  what  really  admirable  wuik  has 
been  ]M?rformcd  in  that  monument  of  judi- 
cious private  munificence.  Iu  adtUtion  tcj  tho 
ordiiuuv  mciidiiin  observations  made  with  the 
Itej-fsold  circle  for  the  automatic  distribution  of 
time-sigiuib,  tlie  great  lH  'iiii.  Clark  Ec|uatois  al  has 
been  industriously  employed  in  the  observation  of 
various  eclestial  phenomena  ;  tlie  following  objects 
:  at  ii  ■  :-"  ii  ■]>■'  kill  tud  ed  i  the  i f  I  met 
of  IHSl  ;  (2)  tlie  planet  Jupiter;  (:!)  the  Satellitc-a 
of  I'nuius  :  ami  (4)  lUflicult  double  stars.  The  main 
interest  of  theseolecrviitions  centres  in  the  exhaus- 
tive cxamiiuitioii  of  the  physical  details  visible 
uion  Jupiter,  which  occuri»C4  by  far  the  brgcr  part 
of  tho  report,  and  is  illustrated  by  ten  largo 
sketches  of  tho  planet  iu  dilTereut  stages  of  rota- 
tion. Discarding  eyc-cstunatious  as  untrustTvoxtby, 
roicrornelrieal  measurements  were  invariably  cm- 
ployed,  with  the  most  valuable  result".  It  U  note- 
worthy that  tlio  ps-riisls  of  rotation  of  tlie  plain  1 , 
derived  from  observations  of  the  great  red  spot,  and 
from  those  of  well  marked  white  and  dork  spots, 
differed  jK  n-eptibly  infer  tr.  Tlie  red  spot,  as  ob- 
served between  Sept.  23,  1S79.  and  Slarch  29, 
1882,  gave  a  mean  period  of  9h.  'i.'un.  :C>-»s.  Ii, 
however,  the  mean  rutation  i«.rioil  deduced  from 
the  observations  of  1S79  and  ISM)  bi  compared 
with  the  mum  rccrnt  onea,  tlu^  rotation  period  of 
Jupiter  would  seem  to  have  increased  sonin  4  sec*, 
since  IS79 ;  or.  to  put  it  another  way,  lb-  great  spot, 
must  havu  drifted  40,uut!  miles  in  longitude  in  two 
years,  showing  conclusively  tliat  it  forma 
no  part  of  the  solid  body"  of  the  planet,  as 
asserted  by  some  astronomers.  The  approxi- 
mate rotation-period  deduced  from  un  equa- 
torial white  spot  was  9h.  30m.  9-Ss.,  and  so 
on.  With  reference  to  this.  Professor  Hough 
remarks,  "  From  what  hiu  already  b-eu  said,  you 
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will  infer  tluit  the  tre 


k!  of  the  planet 
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J ujiter  is  yet  unknown,  it  is  possible,  however, 
that  the  rotation  of  the  surface  varies  with  tho 
latitude  in  a  manner  analogous  tn  tliat  of  the  nun's 
surface."  I  need  scarcely  point  oat  what  strong 
c^ntirniatiou  this  affords  of  tlie  views  long  since 
expressed  by  Mr.  Proctor  as  to  the  condition  of  this 
Giant  Planet.  The  copious  descriptive  and  tabular 
details  in  connection  with  tho  observations  of 
Jupiter  art!  illustrated  by  12  lurgo  lithographed 
facsimiles  of  drawings  made  ut  the  tcdescopc, 
drawings  whose  truthfulness  must  at  once  strike 
crery  observer  fttmiliar  with  the  splendid  object 
they  represent.  The  rolume  also  contains  photo- 
lithographs  of  the  Dearborn  Observatory  and  of 
the  Great  Euuatorniil ;  and  a  description  and 
engraving  of  Uio  observing  chair  in  use,  which  is 
appended,  is  sutwtantially  a  reproduction  of  the 
article  and  illustration  which  appeared  in  VoL 
XXXIII.,  p.  155,  of  the  K.nolisjc  Mkciunic. 

Apropos  of  Jupiter,  by  the  way,  I  mav  mention 
that  the  |iort  just  issued  of  the  observations  mad* 
nt  tho  weU-knowu  Observatory  of  Dr.  Von 
Koakoly,  at  O'Gyalla,  in  Hungary,  contains 
numerous  drawings  of  the  planet  mode  during  the 
opposition  of  1881,  with  accompanying  descriptions. 
Four  views  of  the  planet  Hum,  taken  during  the 
same  year,  are  also  given ;  as  are  dclineatiuus  of 
the  Great  Comet  of  last  year,  and  of  its  spectro- 
* i  aspect.  Suuspot*  also  appear  to  have  l«  u 
sly  observed,  ice.  Here  is  another  notable 
,  which  Mr.  Mundella  might  study  with  ad- 
vantage, of  tho  admirable  work  which  is  being  done 
by  private  enterprise. 

With  the  near  approach  of  the  Transit  of  Venus 
corns*  the  volume  of  instructions  prepared  by  the 
American  OV-nuaussion  for  the  observing  jutrties 
belonging  to  their  own  nation :  instructions  which 
may  be  read  with  profit  by  every  one  who  purposes 
in  view  this  (so  far  as  living  men  ore  concerned) 
unique  phenomenon.  It  would  seem  that  tho 
|>h>.<t«he|j.'.|.'taphic  method  employed  in  1KM  is  lu 
be  again  used  bv  our  American  confreres ;  a  cir- 
cumstance on  which  they  may  well  be  cougrntu  - 
lated.  inasmuch  as  it  was  really  the  only  scientific 
application  nf  photography  (save  that  of  the  present 
Earl  Crawford)  to  the  determination  of  the  Solar 
Parallwi  that  was  mode  at  all.  The  dismal  and 
hopeleaa  fiasco  of  our  own  Government  photo- 
graphic arrangements  must  be  fresh  in  the 
memory  of  all  my  brother-readers.  Eye-observa- 
tions, however,  will  be  simultaneously  made,  and 
the  directions  and  cautions  to  those  who  propose  so 
to  view  the  Transit,  render  the  work  before  me  so 
really  valuable  to  the  intending  observer.  The 
elaborate  description  of  tho  phi-nomcua  of 
coutnets  and  of  precisely  what  tho  observer  has  to 
look  for  and  note,  must  be  read  in  its  entirety  to  be 
appreciated.  I  think  that  this  might  advantages 
ously  be  reproduced  in  the  form  of  a  little 
pamphlet.  The  directions  for  obtaining  the  time, 
determining  tho  geographical  co-ordinate*  of  the 
stations,  ice,  excellent  o»  they  are,  arelen  miilful 
to  be  reproduced:  inasmuch  as  all  working 
astronomers  are  more  or  less  familiar  with  them. 
Whether  anything  akin  to  this  most  indiapen«able 
volume  has  been  issued  bv  the  British  authorities  I 
do  not  know.  If  it  has,  1  have  not  been  fortunate 
enough  to  see  it. 

Talking  of  the  Transit  of  Venus,  I  was  amused 
tn  receive  u  circular  intimating  that  a  well-known 
firm  of  tourist  agents  are  organising  personally  - 
conducted  partiee  to  proceed  to  Southern  Europe  to 
view  thin  phenomenon !  Welcoming  heartily  niiy- 
thiiig  which  tends  to  stimulate  or  extend  a  popular 
taste  for  science,  I  hope  that  these  gentlemen 
will  And  a  very  Urge  party  indeed  willing  to  avail 
themselves  of  a  reasonable  chance  of  witnessing  a 
spectacle  which  they  can  by  no  possibility  hope 
soon  to  see  again-  But  I  shall  not  go  myself,  all 
the  same. 

Beginners  in  Astronomy,  and  especially  incipient 
naked-eye  observers  of  the  heavens,  often  have  a 
difficulty  in  identifying  objects.  Especially  do  the 
published  cphemerides  of  new  comets  and'the  like 
puzzle  them.  The  co-ordinates  of  Right  Ascension 
and  Declination  given  representing  nothing  to  them 
when  referred  to  the  face  of  the  sky.  In  the  cur- 
rent number  of  the  capital  littlo  serial,  C'itl  et 
Trrrr.  published  fortnightly  in  Brussels,  is  a 
paper  by  the  eminent  Belgian  astronomer,  M.  Ad. 
de  Boe,  describing  an  instrument  which  he  calls  an 
"  Equatorial  popuLiiro,"  which  seems  the  very 
thing  needed  by  the  tyro.  It  consists,  in  effect, 
simply  of  tho  mounting  of  an  ordinary  globe,  with 
the  globe  removed,  and  its  place  supplied  by  an 
axis  consisting  of  two  parallel  brass  roils.  Between 
these  is  a  noodle,  winch  moves  stiffly  on  an  axis 
situated  at  the  common  centre  of  the  two  circles  of 
brass  and  wood  which  represent  the  meridian  and 
the  horizon  respectively.  To  adjust  this,  the  hori- 
zontil  circle  is  first  made  really  so  by  the  aid  of  a 
spirit-level  and  threo  foot-screws  at  tho  base  of 
tne  frame.  Tlieu  the  hrass  circlo  is  placed 
in  the  meridian  by  the  aid  of  a  compass  (allowing 
for  the  magnetic  variation),  or  by  other  methods 
familiar  to  all  astronomers.  A  meridian  mark  set 
up  will,  of  course,  determine,  once  for  all,  the  direc- 
tion of  the  ua;ridian.   Then  we  luivu  nothing  to  do 


but  to  incline  the  axis  so  that  it  shall  be  parallel  to 
that  of  the  Earth— or,  in  other  words,  to  make  the 
anglo  of  elevation  of  its  north  end  equal  to  the 
latitude  of  the  |duoo,  and  it  will  be  adjusted.  The 
graduated  brass  meridian  will  show  Declinations, 
aud  the  little  hour-circle  found  nt  tho  pole  of  every 
globe,  but  which  muBt  now  be  made  to  move  with 
stiff  friction  round  the  axis,  will  point  out  hour 
angles— or,  if  properly  adjusted,  right  ascensions, 
directly.  If  tho  polar  axis  be  placed  vertically 
(instead  of  being  inclined  so  as  to  point  to  the  pole 
of  the  heavens),  tho  instrument  may  bo  used  as  an 
altazimuth.  The  cost  of  such  a  simple  and  instruc- 
tive piece  of  apparatus  must  obviously  be  very 
trivia]  indeed,  a*  the  framework  of  any  broken 
globe,  celestial  or  terrestrial,  will  at  once  supply 
nearly  tho  whole  of  it. 

The  comet  this  morning  (Nov.  10th)  presented  a 
splendid  appearance.  Its  brilliancy  has  certainly 
dinuiiished,  nut  its  size  has  scarcely  done  so  at  all. 
lite  tail  was  traceable  with  ease  for  23'  or  24  %  with 
the  naked  eye.  The  nucleus  appeared  as  a  mere 
linear  condensation  of  nebulosity,  presenting  some- 
thing of  the  effect  which  would  result  from  viewing 
a  bright  nebulae-  through  a  cylindrical  lens.  The 
division  of  tho  nucleus,  spoken  of  in  some  of  the 
published  accounts  uf  the  comet's  aspect,  was 
imperceptible.  Viewed  in  tho  spectroscope,  three 
conspicuous  bright  hands  were  seen,  the  middle  and 
brightest  one  coinciding,  as  nearly  as  I  could  deter- 
mine, with  tho  solar  line  D.  Those  on  each  side  of 
it  I  was  unable  to  localise,  as  the  brightness  of  my 
spectrum  of  comparison  extinguished  the  cometary 
one.  The  sky  at  4h.  Sum.  a.m.,  presented  a 
splendid  spectacle.  The  comet  between  the  S.S.E. 
and  the  8.  by  E.,  ajmrouchingthe  Meridian ;  Jupiter, 
Sinus,  and  Saturn  blazing  in  different  jparts  of  the 
heavens,  awl  in  tho  E.S.E.  the  Zodiacal  light  rising 
as  a  blunted  cone,  brighter  than  the  Milky  Way. 
Observers  who  wish  to  see  the  marvellous  member 
of  our  solar  system  now  adorning  the  early  morning 
sky,  must  lose  no  time  in  looking  out  for  it,  inas- 
much as  it  is  travelling  pretty  rapidly  southward. 

The  most  simple  way  for  "  M.M.l'.Sc.S."  (query 
4S563,  p.  23),  to  measure  tho  rain  which  falls  in  his 
9in.  square  gauge,  would  probably  be  to  get  a  tnily 
cylindrical  glass  measure,  of  ascertained  diameter — 
say,  Jin.,  and  graduate  it  in  some  such  way  as  this. 
The  superficial  area  of  his  gauge  is,  of  course,  81 
square  inches.  Well,  first  und  foremost,  what  is 
tho  diameter  of  a  circle  of  this  area?  By  very 
elementary  calculation,  we  find  this  to  be  101»54in., 
as  nearly  as  may  be.  Then,  as  tho  area  of  circles 
vary  as  the  squares  of  their  diameters,  we  have  now 
the  ratio  of  10  1554' :  2'  to  deal  with  ;  anel,  by  the 
aid  of  a  formula  to  bo  found  in  your  back  volumes. 
We  find  that  in  the  2in.  measure  12*892in.  —  half 
an  inch  in  the  large  one.  This  divided  by  50  will 
obviously  give  the  length  of  tho  divisions  on  the 
gloss  vessel,  which  will  measure  'Oltu.  caught  in  the 
large  one.  and  12KI2  divided  by  50  is,  very  approxi- 
mately, *258in.  Ii  then,  your  correspondent  will  get 
a  tall  gloss  cvlindor  of  exactly  2in.  internal  diameter 
(it  must,  asl  have  said  above,  be  truly  cylindrical), 
and  engrave  divisions  on  it  =  -MMsk,  each  of  such 
divisions  will  measure  Olin.  of  rain  caught  in  bis 
gauge  ton.  square. 

I  must  not  conclmlo  this  letter  without  reference 
to  the  recent  issue  of  another  American  volume  of 
great  interest  to  astronomers.  I  refer  to  the  first 
part  of  Vol.  Xni.  of  the  Annals  of  the  Harvard 
College  Observatory,  containing  a  mass  of  details  of 
Microinetric  Measurements  miuln  with  tho  loin, 
equatoreal  there  between  the  years  1806  and  1881. 
It  commences  with  an  exhaustive  description  of  the 
large  filar  micrometer  which  has  been  employed  in 
msVtng  the  observations,  and  of  the  elaborate  in- 
vestigations whirh  luive  been  made  to  determine  its 
constants  and  its  errors  (if  any).  The  sentence 
with  which  Professor  Pickering  concludes  this  sec- 
tion of  his  work  speaks  volumes  for  Transatlantic 
instrument-making.  "  This  discussion  results," 
he  sap,  "in  the  conclusion  that  no  correction  for 
irregularities  in  tho  screw  are  required,  and  that 
the  value  of  one  of  its  revolutions  may  still  bo  re- 
garded as  9'8"  under  all  ordinary  circumstances  of 
observation."  Following  this  account  of  the  micro- 
meter employed  is  a  list  of  measurements  of  double 
stars,  occupying  45  pages.  These  were  prin- 
cipally made  by  Professor  Winlock  between  IKM> 
and  '1872.  Among  these  are  179  stars  first 
iliscovercd  to  be  double  at  Harvard.  A  few 
of  these  have  been  independently  discovered 
by  that  very  eminent  observer,  Mr.  9.  W.  Burn- 
ham ;  but  by  every  one  who  can  appreciate  that 
gentleman's  unceasing  labours  in  this  held,  this  was 
only  to  be  cxiK'cted.  Of  course,  the  great  aud  en- 
during value  of  such  a  list  as  that  of  which  I  nm 
speaking  lies  in  its  use  feiroom|>orisuii  with  past  and 
future  measures  of  binarv  star  systems.  102  Nebula', 
too,  have  !>crn  examined  both  microtnetrically  and 
speetroseoiiieally.  Then  follow  numerous  measures 
of  tho  satellites  of  Sutnrn,  t'ranus,  and  Neptune: 
all  of  them  of  great  value  for  the  correction  of  the 
theories  of  those  bodies.  After  these,  we  have  a 
chapter  devoted  to  tho  accurate  determination  of 
tho  places  of  a  large  number  of  the  principal 
oids.  Following  this  again,  come  the  observed 


1867  ;  as  also  observations  of  137  occultotions  of 
stars  and  planets  by  the  Moon,  visible  at  Harvard 
from  18*!  to  187li  inclusive.  Some  corrections  to 
the  Harvard  zone  observations  complete  the  volume. 
The  precis  which  I  have  given  of  the  contents  of  it 
will  enable  tho  practical  astronomer  to  judge  uf  its 
great  value  for  reference  and  corap 


BRIGHT  TAUKIDS 

[20725.]— At  lOh.  36m.  on  Nov.  6  I  saw  a  fmo 
meteor  nearly  as  Irrigbt  as  Jupiter.  It  began  in  tho 
W.  extremity  of  Loo  Minor,  and  after  traversing 
a  path  of  38%  disappeared  when  it  reached  a  point 
about  "*  E.  of  ti  Leonis.  It  moved  rather  slowly, 
and  left  a  bright  train  of  sparks. 

At  13h.  Mat,  on  Nov.  11  another  bright  meteor, 
about  1st  mag.,  was  seen  here,  resembling  in  all  its 
visible  features  the  one  previously  described.  Tho 
path,  as  1  recorded  it,  was  from  a  152%  e  79'  + ,  to 
a  208%  <"  ,V>'  + ,  so  that  the  meteor  was  traced  along 
some  303  during  the  time  it  remained  in  view. 

There  is  no  doubt  that  both  Uieae  meteors 
belonged  to  the  now  well-known  shower  of  Taurids, 
which  occurs  every  year  in  November,  though  wit'i 
varying  intensity.  This  shower  was  favourably 
seen  hero  on  Nov.  8th  and  20th,  1876,  when  it  sup- 
plied some  very  fine  meteors.  But,  in  the  following 
year  (1877),  it  seems  to  havo  been  on  utter  failure, 
for,  of  508  meteors,  which  I  observed  between  Oct. 
14th  and  Nov.  14th.  only  about  15  could  be  definitely 
referred  to  this  shower,  though  my  watch  wan 
almost  invariably  directed  towards  the  region  of 
TauniB !  In  1879  the  shower  was  much  better 
defined,  for  I  saw  25  meteors  belonging  to  it  on  tho 
nights  of  Nov.  12— 14th  of  that  year.  In  1880, 
I  re-observed  it  on  tho  night  of  Nov.  27th,  when  it 
was  certainly  the  most  active  shower  in  progress. 
The  present  year  again,  it  seems  to  have  returned 
with  marked  brilliancy ;  but  I  fear  that  it  cannot 
havo  been  observed  with  any  complcten 
department  of  astronomy  has  recently  i 
neglected  by  observers. 

I  believe  the  chief  radiant  paint  of  these  Novem- 
ber Taurids  is  at  a  62%  21' ;  but  there  are  several 
sub-radiants,  especially  to  tho  westward.  Notably, 
there  is  a  rich  display  of  bright  meteors  from  a 
point  S.  of  Musca  at  «  41%  c*  22*  4  ,  at  tho  end  of 
October  aud  beginning  of  November,  which  vies 
with  the  true  Taurids  as  to  tho  splendour  of  its 
meteors.  The  precise  epochs  of  these  displays  can- 
not, however,  be  certainly  ascribed,  as  tho  foil  of 
meteors  is  continued  intermittently  for  several 
weeks,  during  which  the  some  radiant  points  ore 
manifested. 

Bristol,  Nov.  13.  W.  P. 
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[20726.]— Messes.  Axvxn  Class  asd  Sons,  of 
Cambridgeport,  Mass..  havo  recently  completed  a 
large  refractor,  for  the  Halsted  Observatorv,  at 
Princeton,  New  Jersey.  Tho  Scirnttjie  Amrrmm 
gives  a  short  desenptiou  of  tho  instrument, 
together  with  an  engraving  showing  the  telescope 
in  position.  Professor  Yuuug,  the  director  of  the 
Observatory,  has  done  good  service  by  publishing 
the  foundation  curve*  of  tho  object-glass.  In 
inches,  they  are  are  as  follows  :— 

Diameter  of  o.g.,  23  ;  focus  361. 

Crown  lens.  Flint  lens. 

Both  sides  convex.         Both  sides  concave. 

3rd  radius,    73-4  I 
Ml )         4th  „ 

Lenses  distant  apart,  7'5. 

Expressed  in  terms  of  the  focal 
numbers  give : — 

Aperture,  -063;  focus  100. 

1st  radius,  -738  I  3rd  radius,  -203  I 
2nd    ..       226  (    4th     „  -615/ 

Sefiaratiuu  '02. 

No  particulars  of  the1  optical  properties  of  the 
glasses  used  are  given,  which  is  to  bu  regretted ; 
but  whatever  thev  may  be,  the  combination  is  n 
somewhat  remarkable  one.  It  will  bo  noticed  that 
tho  last  curve  is  much  deeper  in  its  concavity  than 
what  is  generally  used.  Theoretically,  this  arrange- 
ment is  admirably  adapted  for  securing  complete- 
ness of  achromatism-  A  deep  outer  concave  surface 
is  often  found  in  object-glasses  of  English  manu- 
facture, and  they  are  generally  very  satisfactory  in 
respect  to  the  elimination  of  aberrations.  Some 
time  ago.  Profiwsor  Young  published  uu  account 
of  the  comparative  chromatic  corrections  of  two 
telescopes :  one  of  which— a  remarkable  arrange- 
ment with  a  very  deep  back  curve< — was  said  to  l»> 
'•  remarkably  excellent  in  even-  n-sjs-ct,  especially 
m  tho  darkness  of  the  Held  and"  the  power  of  cxlu- 
Irituig  faint  objects."  It  is  to  bo  hoped  that  the 
learned  professor  will  lest  the  new  refractor  in  a 
similar  wav,  and  publish  tho  comparative  results. 
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BICYCLE-HEAD 

(20727].—  lUvtxn  se*U  I  tt-r  N>.  2'»H7  HUM 
tiracnc0.  inn  !<  !"in  c  -..hicyiic-liciiil,  I  ■•'•"l  *  tches 
of  what  I  think  would  bean  ini |th v.  n;  ntl  fortfce 

funxHrlag  reason-  prefect  »i1Ja*t*l>IIHy  mall  wink- 
ing parts,  CM  bo  lit!  d  wira  wrj  little,  trouble  to 


existing  machine*.  Ji*»  not  make  iM  machine  look 
clumsy.  The  hole  into  which  haudli  -Uir  gut*  it 
bored  out  to|  diameter,  and  tbo  outside  projecting 
ends  are  slightly  tapered ;  on  to  these  2  MW 
end*  are  fitted  pieces  nf  irrni  about  im.  thick,  fin. 
wide  mul  2iu.  long,  with  holes  in  Ma  end,  one  cud 
fooed  to  tit  n«  above,  thu  other  tin.  to  take  handle- 
liar  A  1),  or  -inure  slupcd  bolt  2  diameter  p*» 
through  the  lato  handlclsir  hole  and  the  two  piece  I  of 
iron  (tliev  having  likewise  D  »hn|»-s  at  smallest 
twin)  with  lock  nutsnt  end  to  tighten  up  picrs-s  of 
iron.  The  handle-liar  in  uow  the.  other  sule  of  head 
i.  e.  next  to  you,  and  can  bo  moved  up  anil  down. 
In  the  spore  remaining  in  lute  handlebar  boh-  is 
fixed  a  >Kr.L  iipring,  MM  end  of  which  is  securely 
fastened  to  heuil'if  machine  (inside  late  luuidlc»liar 
hole)  tbo  uther  end  is  lient  tight  round  D-shaped 
bolt.  Tho  handle-bar  now  springs  upwards  by  the 
action  of  the  soring,  untwisting  or  twisting  up 
similar  to  Matt  door- spring*.    t>n  to  inucr  side  of 
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LOOPED  FIGURES  BY  OEARINO. 

[20721.1— •!  IIAVKnow  NrU  tin-  print*  nf  looped 
figure*  kindly  sent  by  "J.  I..,r*  and  have  unite 
recovered  from  my  incredulity  us  to  their  product, 
ti"l)  by  the  rose  euglue.  1  am  Ismail  1"  -ay.  how- 
ever. Ihat  they  are  not  t-xai  tlv  the  kind  nf  loop 
figured  nt  1'  in  "J.  I..'*"  article,  but  they  are  true 
loops,  and  of  very  curious  und  U'liutiiul  form*. 

Whilst  studying  how  these  curves  could  b*  pro- 
liiecd.  I  discovered  how  t-i  ilr.iw  tin  m  ■  1.  tmjs'r. 

well  the 


,-iguiu  on  the  disc  the  short  line  from  tho  }  point  to 
the  i  one.  mark  thi-»  line  (I)  and  iU  extremities 
sue  tho  2nd  points  of  the  two  turves,  which 
xtuuiiti' » i. .n  now  Ik-  j quick!  by  a  pencil.  Bepeat 
tfc«  process,  moving  the  disc  round  four  divuBOO* 
each  time,  ai.d  you  will  hnve  &  short  line*,  the 
extremities  of  which  l*iiug  joined,  complete  the 
two  curat.    It  does  not  appear  tu  matter  which 


1 1..- 


jiroects  is  curious. 


an  I  shows 


working  of  th"  apparatus  in  tpa  »t:nii.  that  I  send 
an  explanation  of  it,  together  with  M1M  of  the 
curves,  which  I  hope  yiur  engraver  will  he  ablet^i 
copy.  These  curves  are  similar  to  those  sent  me 
by  "J.  L.."  except  tliat  they  are  «ingle,  and  in  the 
alKMicc  nf  tl»'  bliK-kse-.it  in  the  nwt  eugine  it*>  lf 
will  hrlp  tu  show  its  j«>wers. 

It  is.  of  cour»\  only  thom-  rnrves  which  loop 
tdsewbstl*  AMI  at  the  centre  that  I  intend  to  deal 
with,  as  waves  ami  luojis  meeting  at  the  centre 
n-.[iiir«i  no  explauiiticu.  I  find  the  whole  ss'i  ret  of 
those,  swiniugly  kmsMsihlt  dupc-s  is  to  place  the 
tool  or  drill  above  the  centre. 

I*-t  atiyutiewhode«ire*tMUivcstig-ito  'ben-  curves 
take  half  a  sheet  of  HMO-paper,  pm  it  down  on  R 
small  lsiard,  and  dnw  ilonrn  the  middle  a  Hue 
*traight  Unc,  see  Fig-  I.    Now  draw  upon  this  hue 

ria  i 


head  is  firmly  fixe. I  n  proifi  ting  stip  for  hundle-hiir 
to  press  aguili;t  when  going  unhill  or  pulling  hard. 
I  do  nnt  know  whether  a  s)  ir.il  spring  lin.  diame- 
ter and  |  thick  txiuld  Ik*  made  i.(rong  enough  to 
bear  about  o<llb.  (as  fixed  in  position  above  de- 
scribed) as  that  isnbi  nit  I  lie  weight  put  on  handle- Imr 
w-heDgoinglegsoVcrhiiiidle*.  If  it  i«  not  there  might 
Is;  another  stop  lower  down  head,  with  a  piece  of 
rubber  fixed  uii.  I  am  having  the  almve  roughly 
li xed  to  my  machine  without  the  spiral  spring,  nm 
there  is  not  enough  metal  in  luiudle-lKir  hole, 
slinuhl  think  that  it  bearings  were  allowed  to  slide 
uji  and  down,  a  I"  shape  piece  fixed  to  fork  I'likt- 
ilillnuui  and  Hi  1 1«  rt'a  style)  and  a  piece  nf  rubber 

l.e  -'1  between  uti)»'r  bearing  and  0  shii]*?  i<ieee,  it 
would  tend  to  lessen  a  great  ilea)  of  viliratiou 
I  |-.  -i  of  drawings.    Tlie  letters  in  each  case 

refer  to  the  same  (Una  A.  centre  screw  and  livk 
nut  .  B,  head,  ami  lutchaudlc-lmr  hole ';  C.  project- 
ing stop  :  D,  luunlle-liar  :  K,  K.  2  pieces  of  iron  ;  K, 
{  V  shape  bolt  ;  ().  metal  left  umlrilU-d  in  late 
liandUi-lsir  hole,  to  tlx  the  spiral  spring :  H. 
spiral  spring .  I,  two  lock  nuts  to  tighten  up  |iiccc*  of 
iron  ;  L,  spiral  spring  bent  round  D  eluiped  bolt  ; 

,  piece  of  rubber.  JB"  O.  B. 


twn  circles,  ono  of  'i[in.  <1iamet>T,  <|uite  at  the  (oj 
of  tin-  paper;  and  one  just  below  it  of,  say,  lljiu. 
diameter.  Divide  the  upper  circle  iutu  12.  and  the 
lower  into  4M  divisions,  number  these  tUWssVsal, 
and  when  you  have  market)  a  point  <'.  close  to  the 
lwttom  of  "the  line,  for  the  rXtfitre  of  oscilbitimi,  the 
figure  will  be  complete.  Cut  out  now  several 
circles  or  discs  of  paper  of  tho  size  of  tlie  larg' 
circle,  and  pill  one  ot  these  upon  it  by  jsissiug  a  pin 
through  tho  central  holes,  Mark  uism  this  (Use  an 
judex  ]Kiiut.  and  you  cau  turn  it  round  in  the  same 
way  us  tbo  work  turns  in  the  lathe,  the  lingular 
movements  lK-itig  regulated  by  the  Is  divisions.  I 
determine  the  movements  of  the  tool  'anil  we  sun 
pose  for  the  sake  of  simplicity  that  it  i*  tlie 
tool  which  oscillates  instead  of  the  work, 
the  effect  produced  luing  tho  samej,  take 
a  rub'r  and  lay  it  from  the  centre  C  to  any  oue  of 
the  divisions  on  the  ciicle  at  the  top  of  paper.  Used 
measure  oft*  upon  the  ruler  the  height  of  the  tool 
from  C,  and  you  have  its  position  upon  the  disc 
Your  readers  will  now  si  r  how  it  is  |His»ible  to  timl 
each  point  in  the  |sith  of  the  .Irill.  for  each  com- 
•poiidiug  position  of  the  two  revolving  circlet. 

Now,  to  priMluce  the  curves  of  Fig.  2.  the  Inthe 
and  rosette  shaft  must  revolve  turn  for  tints.  I*'t 
them  start  at  the  top  at  12  aud  IS.  Make  a  nilcr 
by  folding  a  strip  of  Mpor,  mark  off  ItnOsI  it  tin- 
distance  from  tj  to  the  centre  of  the  gcttpOf  ilisc, 
pricking  theiK!  marks  tlnxiugli  that  they  in.iy  a]ipi  ar 
on  both  sides,  set  off  from  the  centre  on  the  ruh-r 
upward*  two  other  markn,  ! in.  and  Jin.  above  it 
and  prick  them  through.  Lay  the  ruler  on  tin 
itiiimctml  line  again,  and  mark  off  ii|siu  tlie  disc  a 
poiut  {in.  and  oue  jiu.  ulsove  the  i»-utre. 
join  theso  with  a  line  tin.  long,  and  tlie 
extremities  of  tlii»  hue  will  be  tlie  starting  |Kiints 
of  the  two  curve*.  Now  move  the  disc  round 
four  divisions  ;  the  rosette  sliaft  revolving  tbo  same 
lingular  amount  will  have  moved  one  division  ;  lay 
tbo  ruler  from  C  to  I  on  the  uj^n-r  circle  and  draw 


Kipinl  revs,  of  bitlm  and  disc  in  opposite  directions, 
tool  in  middle  ;  kiiuiIIlt  curve,  tool  Jin.  above? 
centre  ;  larger  curve,  tool  Jin.  above  centre. 

wnv  the  shafts  revolve,  or  whether  the  tool  be  above 
ir  Ik-Iow  the  centre ;  but  it  will  1*  seen  from  thessj 
two  curves  that  tin-  height  of  the  tool  is  Important, 
as  on  it  de)s'iids  the  relntivn  sizes  of  the  two  loops 
in  each  curve,  the  two  loops  melting  into  one  eccen- 
tric einii'  w  hen  the  tool  is  placed  ut  the  height  of 
the  eeutre  itself. 
I  send  Fig.  I  to  show  thejeffecl  of  pUcing  the 


K.paal  revs,  of  latho  and  ilisc  in  optiosite  direc^iona, 
tool  point  tin.  to  thu  left  of  centre ;  cmsUle* 
curve,  tool  Jin.  above  centre  ;  lurger  curve,  tool 
Jin.  above  centre. 


tool  point  to  our  side  of  the  centre  as  well  as  abovo 
I)  To  work  this  out  the  diametml  Une  with  Die 
upper  circle  and  centre  of  oscillation  must  bo  moved 
i  of  an  inch  to  tlie  left. 

Kig.  i.  was  produced  in  the  same  way  as  Fig.  "J, 


Two  reel,  of  disc  to  one  of  lathe  iu  opposite  direc- 
tion?., tool  in  middle ;  smaller  curve,  tool  jin. 
alsivu  centre  ;  larger  curve,  tool  Jin.  above  centre. 

except  that  the  disc  was  moved  two  division!  at  a, 
i  n,.  Instead  of  four,  thus  causing  the  upper  circla 
to  lie  p.uued  round  twice  to  one  revolution  of  the 
disc.  If  the  revolutions  of  tho  rosette  sliaft  to  those 
of  the  work  am  as  four  to  one,  the  figure  has  four 
pair*  of  lo..p,  instead  of  two,  and  to  on. 

F.  A.  nT. 
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DRILLS  AND  CHAMFERS,  AMD  HOW 
TO    MAKE  THEM. 

[  -'>  17 29. In  entering  upon  this  subject  I  am 
couacious  that  I  can  in  no  wise  exhaust  it,  or  do 
mm  than  traverse  gruund  alrauly  well  trodden  by 
abler  writer!  than  myself.  Yet,  I  think  some 
benefit  may  accrue  to  a  lew  reader*—  particularly  to 
those  who,  aa  apprentice*,  are  just  entering  the  tk*ld 
of  mechanic* —if  the  wnrk  of  tool-making  and  their 
use*  receive*  a  little  reconsideration  and  attention. 
I  am  sure  there  are  many  readers  of  the  Mechanic 
who  could  handle  the  aubject  of  my  article  better 
thanrjiytelf^  so  I  hfijnyh.it  what  I  have  to  any  will 

of  it. 

Every  young  meclianic  naturally  take*  a  pride  in 
toolsof  his  own  making ;  so  any  thing  tliat  will  further 
help  him  in  such  laudable  work  will.  I  am  sure,  be 
welcomed  and  fully  appreciated.  I  can  imagine 
•  of  my  reader*  to  any,  "What  difficulty  out 
»  be  in  making,  or  what  can  possibly  be  mid  of, 
i  an  insignificant  tool  aa  a  drill?— a  tool  that 
anyone,  with  the  slightest  pretension  to  mechanical 
knowledge,  could  turn  out."  Nay,  'tis  not  so.  To 
make  a  drill  that  shall  cut,  ami  be  a  drill  in  the 
truest  sense  of  the  word,  requires  more  skill  and 
thoughtful  work  expended  upou  it  than  at  first  sight 
appear*  to  be  needed.  To  sum  up  in  a  word,  I  may 
say  there  are  drills  and  drilU.  I  purpose,  tlieref  ore, 
as" far  as  I  am  able,  to  give  a  little  practical  instruc- 
tion and  advice  as  to  the  choice  of  material,  and  the 
preparing,  shaping,  hardening,  and  tempering  of 
drill*  und  kindred  tools,  surh  as  chamfers. 

First,  let  me  say  a  little  concerning  the  choice  of 
steel.  The  metal  selected  for  making  the  tools 
should  be  of  the  very  finest  quality,  and  should, 
when  broken  across  the  grain,  present  to  the  eye  a 
silvery-grey  and  finelv-granuhtted  appearance. 
That  which  breaks  rough  and  coarse,  and!  has  a  dark 
colour,  should  bo  rejected,  a*  it  is  impossible, 
more  particularly  in  making  fine  tools,  to  get  any 
that  will  do  good  work.  No  good  cutting-edge  can 
be  maintained  011  tools  made  of  such  material. 
There  is  a  kind  of  wire  sold  by  dealers  in  watch 
material*,  which  is  pro]»rcd  specialty  for  the  pur- 
pose, and  supplied  in  convenient  lengths,  and  no 
intb  r  steel  than  this  con  he  found.  To  take  up  bv 
chance  a  piece  of  steel,  solely  because  it  is  steel,  anil 
to  make  a  drill  of  it  in  a  sort  of  ha] 


mar  more  frequently  than  not  result  in  loss  of  time 
and  temper.  A  lad  drill  is  a  sore  trial  to  a  man's 
peace  of  mind,  particularly  if ,  aa  is  often  the  case, 
either  through  common  material  or  unskilful  tem- 
pering, the  drill  break*  in  the  work.  Such  a  disaster 
u  one  that  all  who  have  had  to  do  with  drills  must, 
at  some  time  or  other  in  their  live*,  have  experi- 
enced— oftentimes  necessitating  new  parts,  or  else 
hours  of  patient  labour  in  the  removal,  with  the 
attendant  possibility  of  irreparably  disfiguring  the 
work.  Here  let  me  say  that  with  a  propcrly- 
aluipod  drill,  even  though  the  metal  may  lie  Iwd, 
the  chance*  of  the  point  breaking  off  and  blocking 
are  reduced  to  a  minimum.  With  good  steel,  the 
chance*  of  breaking  are  almost  nil.  I  have  given 
an  exhaustive  ser.es  of  original  illustrations  of 
drills  and  chamfers,  to  which  I  shall  make  allusion 
as  I  proceed.  I  will  now  describe  the  manner  of 
making.  Having  selected  an  appropriate  piece  of 
steel,  the  diameter  of  which  is  about  what  the  haft 
of  the  drill  is  required  to  be,  make  it  red-hot  tc 
sof  ten  down,  and  allow  to  cool  gradually,  or  plunge 
into  sawdust  then,  with  a  smooth-faced  hammer, 
spread  one  end  into  a  fan-like  form  (Fig.  2)  after 
it  ha*  been  slightly  rounded,  aa  in  Fig.  1 .  It  is 
better  to  round  the  end  off  before  spreading,  as  it 
not  only  more  readily  takes  a  correct  shape,  but 
also  lessens  the  chance  of  crocking  under  the 
hammer.  A  large  piece  of  steel  should  be  an- 
nealed after  every  few  blows  of  the  hammer.  The 
face  of  the  hammer  should  not  fall  parallel  to  the 
wire  but  should  be  inclined  downwards,  over  the 
end  of  it,  and  the  wire  should  rest  on  the  anvil-face 
or  vice-bock  at  the  end  only,  one  end  being  held 
up.  In  this  manner,  by  careful  manipulation,  the 
metal  is  spread  forward  and  sidewavs,  as  in  Fig.  2. 
With  a  sharp  file  the  bead  should  then  be  shaped, 
a*  in  Fig.  3  ;  the  facets  being  struck  off  at  the  same 
time,  likewise  the  flat*.  (A,  Fig.  13.)  As  much 
finish  aa  possible  should  tie  imparted  to  the  drill 
before  the  process  of  hardening,  a*  it  is  not  so  easily 
done  when  the  steel  is  hard.  Unless  the  metal  is 
coiisiilerably  overheated  there  is  seldom  much 
blistering  produced  ;  therefore,  the  labour  of  finish - 
ing-off  afterwards  is  not  great.  More  of  this  anon. 
The  next  process  after  shaping  is  the  hardening, 
and  this  I  hold  to  bo  the  most  important  item  in 
the  work,  as  upon  its  correct  management  the  chief 
eucees*  of  the  drill,  as  a  cutting  tool,  depends.  It 
matters  little  how  frequently  the  tool  maj  bo 


sharpened.  If  the  drill-point  is  soft,  no  sharpen- 
ing in  the  world  will  make  it  cut.  Obviously,  a 
drill  to  cut  soft  metals,  such  as  brass,  copper,  and 
the  like,  need  not  be  so  highly  tem|*'rcd  a*  would 
be  necessary  where  the  material  wus  hard  steel  or 
case- hardened  iron :  therefore,  in  adapting  a  drill 
to  any  class  of  work,  the  hardness  of  it  should  bo 
ascertained,  if  it  is  not  already  known,  and  the 
drill-point  should  be  made  some  degrees  harder. 
It  is  not  difficult  to  form  a  fair  estimate  of  the 
hardne**  of  a  drill  if  the  edges  are  brought  against 
a  file.  The  file  will  not  cut  anything  harder  than 
itself.  If  such  is  not  the  case,  according  to  the 
softness  uf  the  metal,  so  will  it  be  as  easily  cut 
away.  In  fact,  to  an  experienced  car.  the  sound 
produced  by  the  passage  of  the  file  over  the  mttal 
is  sufficient  to  indicate  its  hardness.  Again,  the 
cob  nir  produced  by  heat  upon  the  metal,  after  it 
has  been  hardened  to  the  highest  degree,  indicates 
the  state  of  harrlne**  reached  in  the  letting  down. 
Some  workmen  harden  up,  i.e.,  they  heat  the  metal 
to  a  known  temperature  and  quench  off.  leaving  it 
at  that,  while  other*  get  the  metal  to  white,  or 
nearly  white,  heat,  quench  off,  and  let  down  by 
subsequently  applied  heat.  I  cannot  say  from  my 
experience  if  one  plan  is  better  than  the  other,  as 
I  have  always  adhered  to  the  latter  mode,  and  have 
invariably  succeeded  to  satisfaction. 

The  means  employed  to  quench  or  harden  drills 
and  small  tools  arc  almost  legion.  I  will  give  only 
a  few  :  Oil  —  some  kinds  better  tliau  otliers  : 
waif  r  hot,  lukewarm,  and  cold  ;  water  and  oil 
together  ;  soap,  soapsuds,  beeswax,  liorax,  mer- 
cury. Arc.  Here,  therefore,  no  difllculty  is  exj*ri- 
enced,  because  an  almost  unlimited  supply  is  at 
hand. 

Taking  them  seriatim,  I  will  speak  of  od,  and 
the  best  I  have  found  for  general  purposes  i*  com- 
mon o|jvc-oil  or  cotton-seed  oil.  If  I  wanted  a 
drill  to  be  extremely  hard  I  should  not  use  oil. 
Water  will  produce  a  much  harder  point ;  but  some 
little  care  is  needed  as  regards  the  plunging-in.  If  a 
large  drill,  intensely  heated,  i*  suddenly  plunged 
into  cold  water  it  is  likely  either  to  cruek.  or,  when 
in  use,  to  crumble.  To  obviate  this,  the  water  is 
made  warm  previously,  or  a  few  drojw  of  oil  are 
floated  on  the  top  of  the  cold  water,  and  the  drill 
or  tool  plunged  through  the  centre  of  the  oil.  The 
oil  form*  a  sort  of  sheath,  and  being  cooled  to  the 
of  the  water,  produce,  a*  hard  a  drill 
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p»  water  would,  minus  tiie  risk  attendant  upon  cold 
water  alone.  Anyone  can  satisfy  himself  of  this 
iibo  place*  a  drop  of  oil  upon  water  and pusses  a  nail, 
or  anything  of  the  kind,  through  the  centre.  As 
the  object  passes  through  the.  oil  will  go  with  it, 
4i:i<l  almost,  if  Hut  entirely,  disappear,  to  rise  again 
a*  tho  object  is  withdrawn.  Soap  ami  soapsuds, 
from  their  greasy  and  watery  nature,  have  a  some- 
whut  similar  effect.  Soap  always  hol<l«  a  pretty 
high  percentage  of  water  before  it  reaches  the 
housewife's  hands.  Beeswax  is  very  useful  for  small 
drills,  but  requires  a  little  care  in  the  u»ogr.  owing 
to  iUcloac,  hard  nature  when  cold.  Small  drills  easily 
become  bent  if  they  are  not  pushed  in  cautiously. 
The  same  remark*  will  apply  to  borax  (lump). 
Borax  is  capable  of  producing  a  very  hard  drill 
indeed  ;  quite  a*  hard,  in  fact,  as  cold  water ;  but, 
of  course,  cannot  be  used  for  large  took.  Mercury, 
however,  will  produce  an  almost  dUmond-Ukc 
hardness  of  point ;  but  should  he  used  with  great 
caution,  an,  owing  to  its  affinity  for  other  metal?, 
particularly  gold  and  silver,  much  mischief  niav  be 
done  if  it  unwittingly  gets  spilled  about.  In  hunlen- 
ing  a  drill,  the  cutting-point  should  rt-reive  the 
greatest  heat,  and  thai  end  should  first  touch  the 
"quench"  ;  otherwise  the  drill  will  be  irregularly 
cooled.  Having  cooled  the  now  hardened  drill,  the 
!  process  is  to  remove  a  portion  of  the  wale  with 
■  or  oilstone  ;  then,  holding  it  by  the  haft  or 
m  a  pair  of  pliers,  let  a  lamp  or  gas-flame 
i  the  centre  of  the  shank  :  the  heat  will  quickly 
produce  the  usual  changes  of  colour  on  the  part 
brightened  off.  The  lirst  to  appear  will  Ik  a  rale 
y  ehow ;  then  in  succession  orange,  purple,  dark  blue, 
ami  light  blue.  If  an  exceedingly  hard  point  is 
required,  it  should  not  Ijc  allowed  to  change  colour, 
the  port  immediately  behind  it  being  made  a  pale 
yellow  only.  When  the  desired  colour  U  got,  the 
drill  should  be  immediately  quenched  as  before.  A 
les*  r  state  of  hardness  can  l>e  got  by  beating  to 
anv  of  the  colours  in  the  order  given.  A  very  naff 
ilrgrco  of  hardness,  anil  one  suitable  for  the  general 
run  of  work,  is  that  denoted  by  the  purple  colour, 
or  a  deep  orange.  It  is  necessary  at  all  times  that 
the  sliank  or  belly  of  the  drill  should  be  softer  than 
the  point,  or  there  will  be  no  elasticity,  without 
wliic  h  no  drill  u  perfectly  safe.  This  state  is.  how- 
ever, brought  about  by  softening  down  in  Hie  manner 
1  have  dcscrilxd. 

Having  arrived  at  this  point  in  the  work  of  drill - 
making,  the  next  process  is  to  remove  all  the  scale 
and  discoloration,  which  is  easily  done  by  a  little 
flour  emery,  worked  to  a  paste  with  oil,  anil  applied 
with  a  piece  of  leuther  or  soft  wood  ;  or  oilstone 
dust,  instead  of  emery.  When  all  is  made  clean  and 
bright,  the  cutting  edges  should  1st  set  true  and 
sharp  with  Arkansas  oilstone.  The  facets  should  lie 
equally  formed  ami  pitched  at  the  same  angle.  The 
importance  of  this  part  of  the  work  cannot  ho  over- 
estimated. If  ttie  drill  is  U"t  held  firmly  and  kept 
to  oue  position  while  moving  along  the  stone,  thu 
facets  will  become  rounded  instead  of  flat,  and  in 
that  case  goed  cutting  edge*  cannot  be  get. 

Figs.  3  and  9  show  drills  having  four  facets, 
while  li  and  N  have  two  each  only.  In  the  former, 
the  drills  have  sharp  points,  w  hile  in  the  hitler,  flat, 
but  sharp  tips  are  present.  The  latter  form  of  drill 
gives  u  better  cut  and  does  the  work  quicker,  but 
possesses  the  disadvantage  of  not  easily  or  reliably 
starting  a  hole  without  guiding  or  having  an  indent 
made  in  the  niateral  to  be  drilled.  It  has,  too,  a 
tendency  to  work  from  the  point  started  at,  when 
the  job  is  not  fixed  up  solidly  und  the  drill  not  set 
up  in  u  rigid  chuck.  For  this  reason  it  is  not  found 
so  suitable  for  Ij.uhI -drilling.  Iu  making  drill*  for 
cither  heavy  or  Light  work,  some  little  thought  must 
bestowed  upon  the  length  and  substance  of  the 
shank.  If  the  drill-shank  bus  to  lie  very  long 
und  yet  slender,  as  much  swell  as  possible  should  be 
given  to  the  belly  of  it,  as  in  Fig.  ft  ;  this  prevents 
vibration  and  lessens  the  rxMsibiLty  of  buckling  if 
too  much  toward  pressure  is  put  upon  tho  work. 
Taking  two  drills  of  the  same  sutntance  but  of  un- 
equal lengths,  thu  shorter  must  prove  the  stronger, 
if  the  temper  also  is  equal.  In  a  short  drill,  us  in 
Fig  6.  the  swell  iu  the  shank  need  not  be  mode. 
No  matter  what  tho  kind  or  shape  of  drill  made,  it 
should  always  be  observed  to  huvou  good  clearance 
behind  the  drill-head.  In  all  the  foregoing  exam- 
ples it  will  be  seen  that  the  drill-heaS  i»  more  or 
less  formed  some  what  like  what  is  expressed  by  the 
word  diamond.  It  is  absolutely  necessary  tluit  this 
shaping  of  the  drill  be  observed  or  you  wHll  have  a 
tool  that .  in  all  probability .  will  block  up  in  thehnlc.  In 
Fig  to  1  have  given  examples  of  good  and  bad- 
shaijcd  drills  iu  position.  su|qio.-.ing  them  each  to  be 
making  the  nunc  sized  hole.  It  will  Ik  sc-eu  that 
tho  up|t»T  one  has  a  good  clearance,  to  allow  the  par- 
ticles of  metal  cut  out  to  pa**  freely  uwav.  In  the 
lower  exumpte  tlie  drill-head  is  barely  larger  than 
the  neck :  consequently  the  chips,  not  being  free  to 
jioss.  corrode  the  drill-head,  and  a  block- up  is  the 
inevitable  result,  until  a  little  oil  is  run  into  the 
hole.  Great  difficulty  is  often  experienced  in 
loosening  and  removing  a  drill  blocked  up  in  this 
manner,  besides  having  the  attcnitaut  risk  of  snap- 
ping th<-  drill-head  off.  In  such  an  event,  the  only 
way  out  of  the  difficulty  is.  by  starting  a  fresh  hole 
with  another  drill  from  tho  other  side  oi  the  work, 


it  can  he  induced  to  vacate  its  quarters  by 
the  appUration  of  a  lew  \  i^orous  ta|ie  on  the  oppo- 
site sido  with  a  hammer.  1  have  occasionally 
withdrawn  broken  points  hy  find  oiling  the  hole  a 
trifle,  then  applying  a  magnet  to  it,  and  knocking 
the  work  snuirtlv  with  a  hammer  or  against  the 
bench.  Obviously  these  remarks  apply  only  to 
Large  jol».  The  necessity  of  using  every  menus  to 
prevent  such  ducisters.hy  correctly  shaping  the  drill, 
will  be  apparent  to  all :  sol  need' say  no  more  ujion 
iU  importance. 

Occasionally  it  is  fund  that,  although  a  drill 
seems  perfectly  sharp,  r.o  work  is  done  by  it ;  and  I 
think  this  can  1*  accounted  for  on  tho  supposition 
that  there  are  hard  cores  sonn  times  in  the  Issly  uf 
the  metal  Wing  drilled,  or  that  a  kind  of  case- 
hardening  (if  1  may  so  te  rm  it)  tikes  place.  To 
overcome  this,  n  dr."  1  i  if  the  same  width,  but  with 
facets  set  at  a  different  angle,  should  be  introduced 
into  the  hole  until  the  difficulty  is  passed.  Figs.  13 
and  14  show  drills  set  at  different  angles,  but  of  the 
some  diameter  at  the  h-ad,  and  capable  of  cutting 
the  same  sited  hole,  yet  one  may  do  the  work  more 
expeditiously  than  the  other.  Vig.  13  is  far  more 
likely  to  cut  better,  ai.d  retain  its  |*>iut  longer,  than 
the  other. 

In  Fig.  »  I  have  given  the  form  of  drill-shank  to 
fit  in  stocks  such  it*  tiie  Archimedean,  etc.  That 
seen  in  Fig.  3  would  l»t  suitable  to  tit  in  a  stock 
illustrated  in  Fig.  20— close  fitting,  giving  the  neces- 
sary friction  to  grip  and  hold  it  in  position.  The 
Is-s't  and  most  reliable  f.inn  of  nil  is  that  of  Fig.  6, 
and  others,  where  the  shank  i<  squared  off.  Where 
a  tint-bottomed  hole  U  needed,  a  bottoming  drill,  as 
in  Fig.  7,  should  be  us.:.  In  like  manner,  if  a 
round  bottom  is  wanted,  a  rorn^pondmgly-shapod 
drill  should  lie  used.  bt)  it  coueave  or  convex. 

Fig.  11  is  an  example  of  a  /  o-.re-sized  pivot-bole 
drill  for  watchwork.  They  are  made  so  very  minute 
that  tho  unassisted  eve  could  hardly  discern  their 
forms;  yet,  on  inspct'ti.  u.  they  would  (if  correctly 
made)  present  just  the  unit  shape*  as  are  found 
in  tho  large  examples.  A  workman  who  is  eapable 
of  turning  out  a  ec.rrectlv-sha|>ed  pivot-hole  ilrill, 
or  one  such  as  is  needed  {or  drilling  the  liairspring 
pms  in  the  regulator*  of  fine  watches,  needs  no 
mstruetion  of  mine  to  teach  him  the  art.  When  the 
body  of  the  drill  is  lung,  it  should  bo  left  as  large  as 
is  consistent  with  correct  pro|sortiou— not  exceeding 
the  diameter  of  the  head,  the  part  adjacent  to  tho 
head  being  alone  reduced  in  sue.  Fig.  12  is  an 
example  ef  a  hollow  drill,  which  of  course  can  lie 
inoele  of  any  sue.  I  give  here  the  exuet  sue 
of  one  used  fer  drilling  out  the  stumps 
of  broken  verge  or  lever  top  pivots,  prior 
to  the  insertion  of  new  ones.  It  is  simply 
a  tube  of  steel  with  the  tip  cut  away  cm  two  side*, 
at  an  acute  angle.  The  stump  of  tho  broken  pivot 
passes  up  the  inside  of  the  dr.il  when  at  work,  as 
it  removes  the  surrounding  metal  to  the  extent  of 
its  own  thickiiee,  tin  stump  lieing  afterwards 
xnatiprd  out  with  the  pliers  or  nippers.  It  is 
needles*  for  me  to  observe  that  very  many  other 
forms  of  drills,  besides  these  III  IB  jgtlaTI.  are  in  con* 
stout  use  amongst  mcchiinics,  but  a  sufficiency  of 
examples  lias  been  j,ive:i  to  phec  before  the  readers 
of  this  \n\*r  a  mrm  1  Lotion  of  their  general 
shapes.  !N  or  need  I  say  any  tiling  more  anent  the 
shaping  an<l  uw  of  tin  m.  so  I  will  |kis*  to  another 
and  more  briefly  told  jmrt  of  my  subject,  inasmuch 
as  chum/ers  (of* which  1  shall  now  speak)  are  very 
similar  in  many  respects  to  drills,  and  are 
tempered  in  the  sanie  ways,  the  difference  of 
the  head-shu]s's  Ik  bag  their  distinctive  features.  A 
eliffeis  from  a  ilrill  u.  that  it  does  uotmake 


deep  holes,  but  simply  givi »  a  certain  form,  as  may 
Ik  arranged  for,  to  the  outer  parts  of  them,  or  pro- 
duces a  shallow  rink  or  hollow  upon  the  surface  of 
the  metal.  In  watch  and  clockwork  of  the 
best  class,  the  holes  are  invariably  cham- 
fered, and  it  not  only  add*  to  the  appearance 
of  such,  hut  is  of  t'ru  greatest  use  in  form- 
ing a  sort  of  cup  to  retain  the  oil  at  the 
pivoU.  Such  a  chainf«r  as  is  needed  f or  tlu*  pur- 
pese  will  bo  seen  in  Fig.  2>.  This  is  a  common 
form  of  chamfer,  ami  consist*  of  a  ataalt  dLse  of  lianl 
steel  pivoted  in  a  suitable  bundle.  The  edge  of  it 
is  left  square  or  jointed,  as  may  bo  preferred. 
Occasionally  in  cb-ekwork,  and  always  iu  good 
watchwork,  tho  heads  of  screws  an-  sunk  into  tho 
plates  or  burs,  ami  for  these  purpose*  some  such 
tools  ore  necessary  whether  used  in  a  mandrel  or  by 
hand.  Figs.  17  and  1H  arc  examples  of  chamfers 
as  are  use-d  for  aecommoiatiug  the  he-ads  of  screws 
of  the  wooel-«rew  type,  or  for  p-moving  the  burred 
edges  of  holes  broa'i  ).•  d  out.  Fig.  20  i»  another 
form— a  rote  head,  n»c  forsimilir  work.  Figs,  lo 
and  21  are  examples  of  stmight  ami  convex  eluim- 
fers  or  lwttomers.  In  various  sizes  Fig.  15  is  used 
t"  m  ike  a  true  flat  to  a  s'ink  hole,  or  to  a  watch  or 
clock  pivot  hole  face.  21  iu  the  same  way,  i* 

particularly  useful  to  produce  a  convex  hearing  for 
the  pinion  shoulder  of  a  e-loselvfitted  wheel,  run- 
ning near  to  the  plate.  In  high-clogs  Geneva  work 
convex  bearings  are  freattTMlfj  met  with.  Although 
such  bearings  are  doubtless  turned  up  in  the  lathe, 
they  may  be  readily  made  by  tlm  cluimfer  »poken 


T<lc  Uttlc  pivot  iu  the  cenrro  is 


substance  of  the  tool,  and  is  made  round  and 
polished.  It  must,  of  course,  lie  smaller  than  tho 
hole  to  he  chamfered,  but  a  small-sized  pivot  will  be 
equally  suitable  for  a  few  differoutly-si>cd  hoU-s. 

The  pivot  entering  the  hole,  kt^qsi  the  chamfer 
true  to  the  work.  In  Fig.  28  wo  have  an  adjustable 
chamfer  of  actual  si/o  which  is  e-^peciilly  of  use  in 
givingend -shake  or  freedom  towhecdsbouud  between 
the  plates.  It  lias  a  sliding  collar,  fitted  with  a  stop 
screw,  which  collar  eon  be  adjusted  to  various  depths 
of  cut. 

The  cutting  edges  are  formed  in  a  similar  way  to 
Fig.  '24.  Figs.  22  and  23  show  the  make  of  a  kind 
of  hollow  chamfer  w  liich  is  viTy  useful  in  forming 
the  riveting  piece  on  a  mainspring  hooking  wire. 
Fig.  iS  being  the  drilled  cutting  face.  It  is  mado 
of  pinion  wire,  with  tin  end  of  each  leaf  cut  to  a 
sharp  edge,  and  a  hole  drilled  centrally.  In  Figs, 
ttiaud  IS  we  have  conical  rimers  of  a  very  useful 
land,  for  enlarging  screw -head  holes,  or  for  making 
a  hole  without  the  aid  of  a  drill,  U  having  a  sexagon 
form,  1!>  having  one  flat  side,  and  the  other  bevelled 
off  at  tho  edges  and  rounded  over  to  givo  it  tho 
necessary  strength. 

Figs.  2ti  and  27  arc  examples  of  drill  stocks.  27 
lieing  fitted  with  an  extra  speed-wheel.  I  desiro 
here  to  call  attention  to  a  form  of  drill-holder  which, 
all  amateurs  should  possess.  It  is  illustrated  weekly 
in  thu  isipor,  unci  is  called  "*  I'ohuu's  Drilling  Ma- 
chine. It  will  be  found  a  very  useful  adjunct  to 
a  mechanic's  stock  of  tools,  and  c  an  readily  be  fitted 
up  with  a  variety  of  drill*  to  suit  a  multiplicity  of 
purposes. 

Iu  conc  lusion,  I  trust  tluit  the  foregoing  remarks 
upon  drills  etc.  will  |>rovo  of  service  to  such  readers 
us  are  raj.iahlo  of  orofiting  by  it.  I  liave  lieen 
biassed  by  nothing  that  has  previously  been  written 
upon  the  subject,  thU  being  simply  the  outcome  of 
my  own  experience.  Whatever  it  nuiv  lack,  will  I 
hope  be  supplied  by  one  or  more  of  tte  many  ubla 


MIRBOES  OF  REFLECTING  ' 
SCOPUS. 

[20730.]  —  I  rtroxen  the  Gregorian  as  en  interest- 
ing curiosity  completely  superseded  by  the  ordinary 
day  telesecqM!  (iU  principal  merit  being  that  it  gave 
an  erect  image; ,  but  I  should  Ik  very  sorry  to  see, 
this  beautiful  and  perfect  combination  of  two  conic 
sections  lost  sight  of. 

To  those  who  would  construct  a  "  Gregorian*'  I 
would  say.  Adhere  to  the  imrabola  and  ellipse ; 
because,  in  my  humble  opinion,  if  any  other  figures 
are  adopted,  it  ceases  to  tx  a  '•Gregorian."  It  u 
doing  violence  to  the  very  principle  of  the  inven- 
tion ;  we  luire  evidently'  two  rnjht*  to  make  one 
perfect  whole,  and  I  quite  agree  with  your  able 
correspondent's  remarks,  that  to  uso  two  srnwy* 
would  Ik  wrung  indeed. 

It  may  pel  ha ps  be  thought  dogmatic  and  incon- 
sistent to  assert  that  the  above  remarks  do  not 
apply  to  tho  "  (.'ossegraln  "  (as  the  one  seems  to  be 
a  sort  of  converse  to  the  other)  ;  but  as  fur  as  I  can 
lean,  the  priur:pal  advantage  claimed  for  it  is  the 
)'c?t  of  the  snuill  mirror  htlpiity  to  correct  the  Largo 
one.  I  think,  therefore,  we  are  at  lilsrty  toiiecep' 
thU  help  and  then  do  tho  best  we  can  :  the  next 
thing  to  consider  is  how  to  use  this  krtp.  Sometime 
since,  I  thought  it  was  a  capita!  idea  for  amateur 
telescope-makc-ni  to  be  able  to  escape  tho  labourand 
uncertainty  of"  "  pnrabolisiug,"  by  adojtting  the 
"  Cassegru'in "  form.  I,  therefore,  ground  and 
polished  nu  Hin.  to  a  spherical  curve  (and  oil  agree 
that  thu  is  the  tint  stage  to  tw  arrived  at,  even  if 
you  intend  to  parabolise).  so  I  cannot  think  that  a 
spherical  curve  is  so  difficult  to  make  a*  the  other 
couie  sections.  I  then  set  to  work  to  try  and  fit  a 
small  hyperbolic  convex  to  it,  but,  after  repeated 
trials,  was  obliged  to  givo  it  up.  I  feel  iltc lined  to 
poroiy  tho  words  of  the  evil  spirit,  and  say,  An 
ellipse  I  know,  and  a  parabola  I  know,  but  what  is 
an  hyperbola  ':  It  seems  to  me  to  be  anything 
between  the  extreme,  limit  of  n  parabola  and  a 
"  boomerang,"  In  the  end  I  put  a  spherical  one, 
and  was  surprised  to  find  that  was  better  than  my 
'•  hyperbolic  "  attempts.  I  am  now  come  to  the 
conclusion  that  convex  curves,  other  than  tho 
sphere,  are  very  ditnrnlt  to  make;  if  it  bad  been 
otherwise,  lens-makers  would  have  taken  advan- 
tage of  them. 

It  is,  perhaps,  needless  to  sav  that  my  ideas  are 
now  considerably  modified.  I  believe  the  easiest 
way  for  an  amateur  to  make  a  C'xisegniiti  is  to 
employ  a  spherical  curv  e  tor  the  convex,  and  an 
under-corrected  concave  :  my  Cassegrnm  at  present 
consists  of  two  spherical  c-irTc->,  but  as  soon  as  I 
have  time  I  intend  tr>  tlightlu  panholur  the  large 
mirror  (if  I  may  Ik  allowed  the  expression). 

I  should  liko  to  add  that  no  one  more  than  myself 
would  like  to  hoar  from  "  Hyperion."  It  was'that 
gentleman's  li  tters  that  lirst"  awakened  in  inc  tho 
interest  I  take  in  these  matters.         A.  N.  H. 

FEATS— TO  MB.  HOL1IES. 

(21*731  .]-Mu.  Holxes,  in  bit  letter  (206IM) 
assumes  a  position  to  which  ho  is  not  entitled 
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in  colour-test.  I  crigiuati-d  the  disnis- 
if  any  one  has.  Mr.  II.  is  ut  liberty  to 
'  me  liar)  de  ro»iA«.'— I  am  to  thoroughly 
that  I  do  not  know  I  am  beaten.  The 
est  is  unworkmanlike  in  the  first  place,  on 
account  of  its  endangering  the  surface — a  thing 
not  t<>  ho  tolerated  by  n  practical  man.  In 
the  second  place,  no  ixtttr  result  in  obtained 
than  o»n  be  pot  without  it.  An  to  Mr.  H.'» 
statement  about  uniformity  of  annealing,  any 
one  with  Uie  ordinary  experience  of  a  work- 
man known  that  plate  -  ({law  will  not  stand 
grinding  and  polishing  unless  it  is  well  annealed. 
Opt>r"»«  »1«>  test,  with  a  Nicol  prism,  all 
glass  befi.re  working,  so  they  have  no  fear  of  ••  in- 
ternal strains  in  different  directions."  Again,  Mr. 
H.  says  "  if  1  only  try  it."  (loud  gracious  !  1  wish 
1  had  as  many  pounds  as  I  have  experiences  in  that 
way  -  perfectly  satisfactory,  too.  I  do  not  think  I 
■hall  have  occasion  to  modify  my  views  at  present ; 
should  I  in  the  future,  I  will  notify  Mr.  Holmes  of 
that  fact.  In  the  mean  time,  I  fear  this  colour  v. 
optical  testing  is  degenerating  into  a  "  war  of 
words."  So  I  havo  resolved  to  argue  the  point  no 
further  than  this— at  the  best  it  is  merely  a  question 
of  experience.  I  am  not  '*  resting  on  my  oars  "  in 
the  matter  of  tests,  and  shall  get  txrftx't  ilrfimittOH 
without  the  colour -test  in  tho  future  as  in  the 


latter  desirable  property,  attained  by  mnking 
it  (as  I  did  all  my  shelving  and  fixings,  which  are 
many),  so  that  they  urn  packing-cases  whenever  a 
move  is  necessary.  My  bench  consists,  then,  at 
first  of  three  strongly  framed  cases,  fitting  firmly  to 
each  other ;  the  two  end  ones  are  chests  cif  drawers, 
the  middle  one  is  only  half  the  depth  and  two-tliirdi 


nw*ae!'.4ttTu^UcTtherU  for' 
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As  to  the  question  Refractor  v.  Beflector,  I  would 
sooner  have  a  good  -tin.  of  the  former  than  a  tin. 
of  the  latter  construction.  1  do  not  differ  with  Sir. 
Hohw*  on  tho  economy  question ;  that,  however, 
is  not  likely  to  havo  much  weight  with  those  who 
live  on  the  profits  of  the  trade. 

Pri*m*tttiue. 

THE  SPECTROSCOPE—  ITS  ORDINARY 
USES. 

[2078-'.)— The  facility  with  which  tliis  instru- 
ment may  be  applied  'to  the  mrtuurrinrnl  of  the 
lines  in  the  solar  spectrum,  and  tho  examination  of 
the  flames  of  terrestrial  siilistanec*,  has  not  been 
sufficiently  pointed  out  in  my  last  communication, 
so  a  few  additional  remarks  may  not  bo  unaccept- 
able. 

For  onlinary  spectroscopic  observations,  the  five- 
prism  direct-vision  instrument,  supplied  by  Cooke 
and  Sons,  to  which  reference  has  been  made,  may 
be  deemed  adequate  :  hut,  to  make  it  more  efficient, 

I  suggested  and  obtained  three  prism*  mure,  placed 
in  a  cylindrical  picket  between  tho  telescope  which 
is  employed  to  view  the  spectrum,  and  the  joint  by 
which  the  telescojie  is  attached.  There  wa»  thus  a 
hattery  of  eight  prisms ;  and  when  this  was  directed 
to  the  sun,  with  the  cylindrical  lens  interposed  to 
increase  tho  intensity  "nf  the  light,  there  was  no 
.lifliculty  in  discerning  the  fine  nickel  line  between 
D,  and  I)...  which  is  a  very  good  test  of  the  excel- 
lence of  the  arrangement.  But  these  additional 
prisms  arc  not  ab-olutcly  necessary,  and  much 
useful  knowledge  may  be  obtained  without  them. 

For  the  purj-of'  of"  measuring  the  relative  dis- 
tanco  of  rraunhofrr's  lines,  a  wire  micrometer, 
such  as  is  usually  applied  for  the  determination  of 
the  distances  c.f  double  stars,  must  1«  fitted  to  a 
diagonal  eyepiece  for  convenience  of  posture,  and 
the  telescope  thus  arranged  must  be  fitted  tut  >  the 
main  ho  ly  of  the  spectroscope.  Tlien,  if  the 
interval  tietwecn  B  and  i«  lie  consider)  d  as  repre- 
senting 1,'MHi  equal  parts,  and  the  same  interval 
be  read  off  on  the  wheel  of  tho  micrometer,  we  enu 
compute  at  once  tho  scale  ac'-ording  to  which  other 
intervals,  as  B  to  C.  C  to  1),  to.,  are  to  be  marked. 
Tho  results  obtained  with  the  prisms  und  micro- 
meter roust  aft*  rwaods  bo  reduced  to  wave-lengths 
for  tho  sake  of  uniformity  (si-c  "Index of  Spectra," 
by  Dr.  Watts.    London  :  Uilhuati,  Ludgrite-hill). 

II  adapters  1»  used,  instead  nf  semws,  a«  isthera«e 
with  Cooke  and  Soli's  instruments,  hub's  must  Ih> 
drilled,  and  bnuw  jiins  inserted,  so  as  to  keep  the 
instruments  secure  and  steady. 

For  practical  purpose  s,  in  viewing  tho  flames  of 
chemical  substances,  the  platinum  s7«x>n  is  most 
useful ;  but  a  piese  of  puu.iee-stouc  or  mica, 
saturated  with  a  solution  fit  the  drug,  and  held  in 
position  by  a  piece  of  platinum  wire,  will  servo  very 
well,  and  if  exposed  to  u  Bunseu  burner,  or  brilliant 
gas-flame,  will  show  for  several  seconds  the  dis- 
tinctive spectra  of  sudinm,  potassium,  barium, 
strontium,  lithium,  ice.  The  degree  of  separation 
between  thu  P,  and  I),  lin«  nf  sodium  proves  the 
power  of  the  sj metroscope 


tho  height,  and  is  simply  a  cupboard  with  two  doors, 
which 

the  concern  ) 
work  or  to  write  ut 

Tho  top  is  a  strongly  mrele  case,  divided  into  four 
parts  in  its  length,  in  three  of  which  tliero  are 
drawers,  while  the  fourth  space  at  tho  left  end  is 
occupied  by  the  screw  ami  its  plate,  which  works 
horizontally,  instead  of  vertically,  and  is  fitted  with 
a  slide  at  the  farthest  end  to  balance  tho  screw.  The 
top  of  this  is  thick  plank  litted  with  planing  catch. 

I  havo  thus  a  bench  every  part  of  which  is  use- 
ful, us  the  drawers  are  divided  to  contain  tools  and 
all  sorts  of  requisites.  "Planes,  hammers,  and  so  on 
lis;  on  tho  top  of  the  middle  cupboard,  and  it  con- 
tains also  other  bulky  I<h>1s;  saws  hang  in  the 
middle  space,  rocks  in  the  cuds  hold  small  tools,  or 
if  it  stands  against  a  wall,  a  shelf  and  rack  can  lie 
attached  above  it.  To  bear  the  strains  of  working, 
a  piece  of  wood  is  fitted  ever  the  hack  of  tho  middle 
cupboard,  while  in  bent  two  arched  angles  are 
screwed;  screws  also  pass  through  tho  sides  of  the 
cupboard  into  the  sidi^s  of  the  two  end  blocks, 
taking  into  the  divisions  which  support  the 
drawers,  and  strong  screws  go  through  the  top  of 
the  drawer-eases  and  into  the  bottom  of  the  upper 
cast).  When  a  removal  occurs  tho  screws  are 
drawn,  and  it  separate*  into  four  manageable 
packages  all  containing  things  which  would  other- 
w«  have  to  he  packed  in  cases  obtained  for  that 
sole  purpose.  In  use  the  drawers  serve  to  support 
"iik-  planing,  Arc.  by  pulling  them  out  a 
occasionally  they  get  unfairly  treated  by 
1  into  a  tawbeuch.  Sitrroa. 


little, 

being  convert 
THE 


inployed. 
James  Poarson,  M.A., 

.3. 


Fleetwood  Vicarage,  Nov. 


•WORK  BENCH  FOR  AMATEURS. 

[2073.1.] — NuiltUU  the  bench  described  under 
"Homo  Chips  "p.  101,  Oct.  nth,  I  think  a  description 
of  my  own  may  Is;  valuable  to  many  who  have 
limited  space  at  command.  I  designed  and  niadu  it 
many  years  ago,  and  it  has  answered  admirably. 
My  object  was  to  have  the  utmost  utility  possible 
in  the  smallest  space  possible,  and  tohovc  also souie- 
'  "  should  he  capable  of  moving  about 
and  cost  nothing  for  removal.  This 


EARTH     AND  DYNAMO 
MACHINES. 

[207..4.]—  TnrxE  will  he  it><  difficulty  in  accept- 
ing one  statement  of  Mr.  Huxlt  y.  20708,  p.  i.'St,  viz., 
that  the  gus  comiiaiuVs  will  sutler  no  loss  through 
his  invention.  But  vou  have  been  put  to  tho  ex- 
pense of  printing  and  uuii.1. rutting,  readers  have 
probably  wotted  time  in  re  adiuit.  and  possibly  some- 
one may  lie  weak  erio)i^l,  to  make  an  cxjicrimont,  and 
lam  now  put  to  the  trouble  ofeorieetiugan  absurd- 
ity  which  a  proper  study  of  principles  or  a  test  of 
the  crude  idea  would  liave  prevented  its  author  from 
committing,  at  all  events,  to  paper.  I  feel  callesl 
ujion  to  deal  with  it  la-cause  it  is  based  ujsm  an 
error  ovr.  u  ye  t  taught  in  some  ti  xtbooks  and  classes, 
though  it  is  nbandoneil  by  all  p-.il  electricians--!! 
consequence- of  its  cxpo-u're  in  my  "Electricity," 
very  likely.  This  error,  which  MY.  Huxley  adopts 
as  a  truth  for  his  foundati,.n,  i-  that  the  so-called 
"earth"  connection  lias  anything  whatever  to  do 
with  the  generation  of  electricity.  It  was  formerly 
supposed  and  "  said  to  be  pumped  up  "  from  the 
earth :  Itcttcr  knowledge  shows  us  that  the  earth 
connection  is  nothing  more-  thsn  a  collec  tive  binding 
screw  uniting  several  parts  of  the  circuit.  If  Mr. 
Huxley  will  try  a  very  mild  experiment  he  will  see 
what  nonsense  this  earth  idea  is.  Let  hiin,  with  his 
friction  machine,  try  to  charp-  n  Ij-yden  jar,  both 
jar  and  machine  well  insulated  from  earth :  he  will 
get  very  small  effect.  Now  he  rennreta  his  machine 
rubber  to  earth,  he  gets  v-ry  little  more  effect,  let 
him  pump  as  ho  will.  H-<  connects  the  outside 
of  jar  to  earth  singly:  -till  no  result.  Ho  now 
connects  both  to  earth  and  gets  charge  easily. 
What  is  the  reason  '■  H«  will  say,  on  the  old  notion, 
he  draws  +  electricity  from  the  universal  reser- 
voir the  earth,  while  to  make  mom  for  it  in  the 
jar.  —  electricity  runs  away  into  the  universal  sink, 
the  earth.  But  the  earth  takes  no  part  in  the 
transaction  at  all.  Let  him  keep  machine  arid  jar 
perfectly  insuiatcel  and  connect  the  rubber  to  out- 
side of  jar,  ond  ho  will  get  charge  just  as  readily. 
In  both  cafes  the  electricity  is  nothing  more  tlutn'a 
form  of  the  energy  he  exerts,  mid  tho  earth  will 
give  him  nothing. 

If  wo  wish  to  charge  a  «ecAnd..iry  battery,  or  liglit 
a  lump,  it  is  not.  rltrtr*  v,-e  have  to  supply,  but 
rtsrcf/y :  electricity  is  only  a  wonl,  a  mode  of  con- 
verting ami  transmitting  energy. 

Some  time  sines-  a  gentleman  rame  to  me  for 
advice  as  to  an  idea  c.f  his  by  which  ho  was  going 
to  get  electricity  for  nothing:  by  connecting  a  series 
of  condensers  (of  course  with  earth  also)  he  saw 
that  the  same  quantity  of  electricity  would  change 
the  whole  series  :  there-fore  he  could  use  each  roll- 
densor  separately  to  do  work.  The  idea  is  precisely 
the  same  as  Mr.  Huxley's.  The  premise  is  true,  the 
deduction  wrong.  The  sunn-  quantity  of  electricity 
as  would  charge  one  iv^.nld  cVir^e  six.  True:  but 
to  charge  them  more  t?!aii  six  times  the  amount  of 
energy  would  have  to  be  exerted. 

Mr.  Huxley  says,  '•  two  secondary  luitlorirsmiiy 
be  charged  with  less  expenditure  of  power  than  one 
can  at  present."  As  a  rnat'er  of  feet,  it  would  re- 
quire more  than  double  the  expenditure  of  jsiwer. 


JERKS  IN  RAILWAY  TRAINS  CAUSED 


[207-1-5.]— I  tuvr.  road  with  interest  the  theories 
expressed  by  Mr.  Brown  and  Mr.  Molison,  but  I  am 
quite  unable  to  ucrs-pt  them  as  correct.  These 
corrcspoudeuta  appear  to  think  that  the  jerk  caused 
at  the  moment  when  a  train  comes  to  rest  is  due  to 
some  unconscious  action  of  the  passengers  them- 
selves, whereas  I  maintain  that  the  jerk  is  the  result 
of  the  carriages  "  righting  themselves,"  or 
"assuming  their  normal  position  when  the  train 
comes  to  rest," 

If  the  jerk  be  caused  by  the  aetittn  r>f  IHISSJIIIISI I, 
it  must  follow  that  it  will  bo  in  propoi-tion  to  the 
quickness  of  the  stop,  irresjicctive  of  the  carriages. 
Now,  this  is  not  the  cam?.  The  sliurt  carriage* 
assume  n  greater  angle  than  long  ones,  or  Pullman 
cars :  therefore,  the  jerk  given  by  a  j.h«rt  vehicle 
assuming  its  normal  lwsitiou  is  milch  gieater  than 
that  e.\]s'rienceel  in  tins  long  carriage.  Let  us  for  a 
moment  leave  passengers  out  erf  consideration. 

When  the  brake  is  applied  the  fmut  end  of  each 
carriage  (in  consequence  of  the  alteration  in  weight 
upon  each  axle)  will  be  found  to  be  much  lower, 
and  the  rear  end  higher,  than  its  usual  level,  as  I 
have  before  explained  ;  the  moment  the  train  .'.tops, 
the  carriages  right  themselves.  If  this  be  not  tlio 
enn«i  of  tho  icrlt,  why  is  it  that  a  glass  of  water  will 
overflow,  or  im>  stiilt  at  that  momout:  I  will  give 
an  instance  which  may  be  useful. 

Take  a  train  fitted  complete  with  a  continuous 
brake,  but  at  the  rear  place-  a  carriage  without  any 
brake.  Xnw,  if  a  quick  stop  be  made  the  panM-ugerH 
in  the  fitted  carnages  will  feel  the  jerk  at  tho 
moment  of  stopping,  but  those  in  the  last  carriage 
will  not  feel  any  such  sensation,  and  a  glass  of 
water  in  it  would  not  be  spilt. 

The  information  I  gave  was  based  upon  the 
resultB  of  practical  ex|«!rimcuts—  some  made  by 
myself,  mid  others  conducted  in  my  presence :  audi 
find  no  reason  to  modify  the  views  which  I  have 
y  letter,  page  18o. 

Clamant  B.  Btretton. 
Coburg-st.,  Leicester,  Nov.  1 1th. 


expressed  in  my  1 


THE  RECENT  ACCIDENT  AT  LIVER- 
POOL AND  THE  MIDLAND  TWO- 
MINUTE  BRAKE. 


I: 


letter, 


:  .  '-.  r  i.  -  at  !!i 
Central  Station,  Liverpool,  on  the  September. 
Thoio  is  a  rule  that  trains  must  run  into  terminal 
stations  at  such  a  speed  that  the  y  can  b  •  stopped  by 
band-brakes  only,  and  drivers  sVnild  Is--  very  care- 
ful to  obey  it,  trptciatty  xrhen  tliry  /.«•  •■  tt  ruHtinuoif* 
timkt  i< iicA  v/Stmt  »«fc  to  Jr/xHtt  nmu  ;  but.  on  the 
other  band,  if  drivers  are  intended  to  obe-y  the  rule, 
an  extra  minute  should  Us  allowed  in  tlie  ruuuiug 
time  to  enable  it  to  be  carried  out. 

Major  Mariudiii's  n-jsirt  is  now  L-sued,  and  it  is 
sitisfactory  to  know  that  his  remarks  u|»u  the  sub- 
ject are  i-ugngiiig  the  serious  attention  of  the  cliair- 
man  mid  directors.  I  have  pointed  out  in  my 
|uimphlet.  and  in  your  columns,  the  dinger  of  (|,V> 
modified  vacuum  brake  used  by  the-  Midland  Com- 
pany. 

M a jor  Marindin  remarks:  "  It  would  ajipenr  from 
tho  evidence  that  tho  brakes  upon  this  train  did 
not  act  ss  tliey  shoul-1  have  done  when  they  were 
last  applied,  for,  if  they  had,  the  train  brake,  which 
was  undoubtedly  applied  when  li-aving  the  tunnel- 
mouth,  lill  yards  from  the  buffer-stops,  or  very 
soon  alter,  ought  certainly  to  have  so  reduced  the 
speed  tluit  the  driver  might  without  difficulty  havo 
stopped  his  train  at  the  proper  place,  br  the  a'ipli- 
tiou  of  tin;  steam-brake  when  ho  had  still  U0  yards 
to  run." 

•  Ho  also  states:  " That  the  unsatisfactory  manner 
in  which  tho  train  brake  behaved  uix>u  this  occasion 
strongly  supports  tho  conclusion  which  was  arrived 
at  by  Colonel  Itieh,  when  reporting  upon  the  some- 
what similar  Occident  which  occurred  on  the  'ioth 
Apnl.  at  Pnitskewet,  on  the  (in-at  Westeni 

liailway,  viz.,  thot  the  efficiency  of  this  class  of 
brake  is  materially  interfered  with  by  the  leakage 
hole  in  the  pistou-head." 

This  conclusion  is  perfectly  correct :  and  the  fact 
that  Midland  trains  are  constantly  running  past 
stations  and  signals  is  convincing  proof  that  tho 
brake  is  dangerous. 

When  tliis  brake  is  in  good  order  the  power  is 
practically  gone  in  one  minute,  and  the  blocks 
wdl  ls>  clear  away  from  the  wheels  in  about  one 
minute  and  a  half. 

The  rule  says  a  driver  must  have  at  least  Ufa. 
of  vacuum  before  he  starts  frum  a  station  :  now, 
this  leads  unyone  to  think  that  10in.  would  at  least 
bu  efficient  in  stopping  a  train,  but  from'  my  own 
experience  I  am  able  to  statts  that  Iniu.  of  vacuum 
leaks  away  so  quickly  that  it  is  no  use  whatever. 

Many  drivers  hold  tho  opinion  that  the  amount 
of  vacuum  shown  upon  the  gauge  is  the  actual 
power  which  they  can  bring  to  bear  upon  the  brake 
pistons.  This  is  not  necessarily  the  case.  For 
instance,  a  driver  opens  his  large  ejector  and 
create-*  a  vacuum  of  perhaps  loin,  or  '.Shu.  in  tho 
brakc-ia'pe  and  lower  side  of  each  piston;  thu  is 
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thurn  an  Ihi  <)riufr.  Hut  at  the  sam-  tin*  there  is 
uot  at  flrat  miy  vacuum  upon  the  top  siile  of  the 
piston,  ami.  thcrcforo,  no  available  drake  powi  r. 
A  considerable  time  is  required  to  create  a  vacuum 
iu  the  top  side*  of  tho  cylinders,  because  all  the  air 
luu  to  lit'  exbaustid  or  drawn  out  through  the 
smalt  leak  holes. 

Trains  often  nan  ja;t  stations  ou  both  the  Mid- 
land and  Great  Western  IJaibv.iv*.  the  brakes  fail 
to  take  any  effect,  hut  the  driven  state  jiositivcly 
that  their  |mj,"i  showed  ••"in.  or  Join  of  vacuum. 
Their  word  i«  sometime*  dnuhtisl;  hut  it  will  be 
seen  that  if  the  ejector  lie  closed  too  soon,  there  it 
little  or  no  available  brake  power,  mid  yet  tho 
gauge  has  shown  plenty  of  vacuum.  Of  course,  it 
will  lie  mid  that  driver*  must  keep  the  large  eject  r 
open  for  a  considerable  time;  hut  there  are  two 
serious  objections  to  this— (I).  Tlie  large  ejector 
cause*  such  a  noise  wlven  MM  at  station*  (especially 
thane  which  have  glass  roofs),  that  drivers  are 
blamed  ••  fur  making  u  'list  urhuicc  in  the  stations" ; 
(J)  The  ejectors  use  such  a  large  quant.!  v  of  steam, 
that  if  kept  open  for  the  proper  time  tiioy  reduce 
the  fcaflsr  JMWW  to  »ueh  an  extent,  that  the 
engines  cannot  keep  time  with  the  trains.  Tlie 
small  ejectors  for  maintaining  a  vacuum  when 
running,  not  ouly  use  very  much  steam,  but  the 
constant  jet  seriously  affects  the  steaming  powers  of 
the  engines. 

The  Midland  Company  possesses  some  splendid 
express  engine* :  my  letters  iu  Kick  uuiuIhii-s  of  the 
Exiusit  Mechanic  have  frequently  pointed  out 
the  tirst-nife  work  |*rfortnrsi  hy  them.  an<l  the 
smalt  consumption  of  coal  in  proportion  to  the 
duty.  I'ufortuuatcly,  now  those  tine  engines  arc 
crippled ;  the  latest'  information  furnished  to  me 
shows  that  thev  Irani  men-  coal  per  mile  than  any 
running  out  n)  Loudon,  iu  consequence  of  the  us-' 
of  the  vacuum  bruko  ejectors.  Two  engines  now 
often  have  to  take  a  train  which  one  could  work 
before  this  brake  was  fitted  to  them. 

Clement  E  Strotton. 

Saxc  Coburg-etrcct,  Leicester.  Xov.  1 1th. 


GRINDING 


AND  PLANE- 


CHISELS 
IRONS. 

[20737.]— lr  "Amateur  Carpenter"  (-JOT 1 7) 
wants  a  grindstone,  let  him  get  a  fair-sired  one, 
24in.  or  'JOin.  bv  tin.  Such  a  one  uu  11  wooden 
frame  will  cost  nlsout  £2  or  I!  10s.,  and  can  be 
worked  by  foot  or  hand.  I  also  am  an  amateur 
carpenter,  and  «incc  I  adopted  the  plan  of  which  I 
gave  an  account  iu  Vol.  XXXII 


»f  the  Exolhu 
had  110  dif.il  itlt v  with 
b.  The  plan  with  the 
wheel  is  not.  in  my  opinion,  so  good  as  tuv  own. 
l**couse  you  h.ive  not  the  same  leverage  against  the 
stone,  and  because  you  cannot  cant  the  holder  to 
grind  gauges.    If  "Amateur  Carpenter"  wauts 

:  hapqoy  to  give  it 


MnvitAXiC,  page  IIS,  I  hav> 


any  further  information,  I  .-ha] 
if  lie  will  advertise  his  address. 


.  W 


NOVEL  VIOLIN. 

[20738.J—  Htuiwmt  I  send  a  very  rough  plan  of 
a  violin  seen  at  tlie  Xutional  Exhibition,  Dublin. 
It  is  formed  of  two  shells— one  of  hurd  wood  for 
the  hack,  the  other  of  the  usual  pine,  these  being 
left  sufficiently  deep  to  form  the  violin  without  any 
intermediate  nhhiiig.  The  shells  of  a  walnut  give 
a  good  idea  of  the  plan,  though,  of  course,  much  too 
deep  in  proportion.    Projections  are  left  to  which 


the  usual  neck  and  tlie  pin  for  tail-piece  are  fittest. 
The  waist  does  not  require  to  be  as  narrow  as  in  the 
usual  form,  for  the  rounded  sides  allow  the  bow 
sufficient  angle  to  clear  the  strings. 

The  cuts  require  little  explanation,  the  second 
being  intended  to  represent  a  section  at  right  angles 
to  the  first,  but  they  do  not  by  any  means  profess 
to  give  the  projicr  curves,  which  an'  pretty,  for  I 
only  sketch  from  recollection,  and  the  instrument, 


though  not  highlv  tiuishrd,  looks  very  well.  A 
rather  clumsy  1.  >ldcr  fur  the  chin  has  been  attached 
to  the  tail-piece  boss,  but  I  would  suggest  that  pro- 
jections should  be  lett  lor  the  purpose  of  forming  a 
holder,  aiel  if  well  designed  might  be  an  ornament 
ttetcud  of  an  eyesore.  1 11m  happy  to  miv  thesouuil- 
po*t  lias  not  ben  discai-ded,  so  there  is  some  hoj»-' 
lor  the  tone.  If  I  mistake  not.  the  Kiss  Kir  has  been 
omitted,  which  would  be  an  error,  but  the  |sisition 
of  the  instrument  precluded  a  thorough  cx.iniinu- 
tiou.  and,  of  course,  did  not  allow  sounding.  1 
should  remark  that  the  pine  of  which  the  sound- 
Imard  is  formed  is  joim-d  iu  the  usual  manner,  the 
closer  grain  K-iug  iu  the  centre.  The  luck  is  also 
joineil.  bat  1  think  it  might  l»i  rut  from  ojin  piece 
with  advantage.  Captain  Cuttle. 


'A.  S. 


DYNAMIC 


L.'S "  HYDRO 
PARADOX. 

['JOT.th]  Till,  following  is  the  explanation  of  the 
ibove  Jsiradox  The  In  llons  K  K  ing  full,  F  is 
•mpty,*  and  therefore  counter  balanced  by  11.  We 


have  then  simply  to  deal  with  arms  A  and  C.  Let 
X  represent  the  energy  stored  iu  E  when  it  is  in  its 
original  insitinn  ;  so  X  =  E  bv  distance  L  M  :  or 
X  =  E  x  L  M  +  M  X.  Now  E  x  I,  M  represents 
the  energy  now  stored  up  iu  the  water  W  ;  so  we 
have  stored  up  in  ami  A  110  more  energy  now  than 
when  the  weight  E  was  in  its  original  |»-itiou,  and 
then  it  had  just  sufficient,  ignoring  fri<  to  n,  to  raise 
(»  from  O  to  I'.  Now  tliut  I  have  given  my  ex- 
planation, hen.  is  n  question  for  those  who  an' 
,y.'t-  ut  to  believe  in  perpetual  motion  resulting  from 
the  action  of  gravity.  Let  A  1J  0  D  repivseut  the 
first  drawing.  Weight  E  now  at  bottom,  and  li 
still  requiring  to  be  raised  distance  It  P.  What  will 
now  cause  any  movement  in  the  direction  of  arrow  1' 
This  is  where  I  expect  tlie  machine  would  stun,  or  a 
little  befon-.  Jamca  Fearnley. 

NOTES  ON  DYNAMO  MACHINES. 

[20710, ]—I  thme  "F..."  letter  'J07O0,  mis- 
understands me  when  I  say  "  that  mugnetie  or 
electrical  rctanlation  have  nothing  to  do  with  tlie 
result."  What  I  mean  to  saris  this:  To  obviate 
tlie  magnetic  delay  and  electrical  retunlatiou,  we 
give  a  certain  amount  of  lend,  which  depends  on 
the  speest :  but  even  when  this  lead  is  given,  we 
must  give  a  still  greatrr  lead  when  tho  current  is 
larger.  furlhrr  fnul  having  nothing  to  do  with 
magnetic  or  electrical  retardation,  but  being,  as 


F  J  C  .  / 


stated,  due  to  displacement  of  the  field.  I  am  fully 
aware  that  with  no  current  at  all  a  certain  amount 
of  lead  is  nis'1-s.virv.  What  "  K."  says  about 
the  fulling  off  in  E.M.F.,  even  with  the  brushes  in 
the  best  position,  I  think  is  highly  probable  ;  it  will 
be  one  of  tlie  problems  iu  future  machines  to  see 
whether  it  is  possible  to  so  arrange  tilings  that  tlie 
li'id  pr'slueed  hy  theannatun*  may  assist,  instead 
of  weakening,  the  primary  field.  1  cauuot  say. 
without  mon-  consideration  than  I  have  been  able 
to  give  to  this,  whether  such  an  arrangement  is 
possible  or  not,  on  first  principles.  Another  point 
1  should  like  to  mention  is  that,  as  a  matter  of 
fact,  owing  to  residual  magnetism,  the  charac- 
teristic curve  does  not  begin  at  the  point  of  inter- 
section of  ordinate  and  abscissa  A,  as  in  Fig.  I,  but 
ut  a  point  a  little  way  up,  as  Fig.  2  at  I). 

LI  B. A. 


LATHE-PLANERS. 

[20741.]— The  Rev.  F.  Carre,  letter  20712,  is 
welcome  to  adopt  " F.  W.  G.'s"  or  any  other 

•  The  rhnire  in  last  number  shows  the  connecting  pss- 
■afS  aa  the  wrung  side.   It  should  MMM  K  aud  R 


leaner  if  he  thiol;,  it  better  than  the  form  suggested 
in  my  article,  which  s-  '-ins  to  have  given  hitu  such 
dire  offence  that  he  is  almost  unparliamentary  iu 
the  expression  of  hfj  views.  For  tnis  reas«>n  alone 
I  had  determined  to  allow  the  letter  to  |«iss  without 
further  notice,  and  Mill  uow  cmtent  myself  with 
saving  that  uiv  vii  ws  an'  not  altered,  but  that  I  do, 
as'l  expressed" ill  that  article  uud  elsewhere,  object 
to  combination  tithes  or  other  machines ;  but  that 
if  u  planer  or  sh  iis-r  m-ft  <•/  mrruity  be  used  00  a 
lathe. K-.1.T  1I1. nL  tie  r.i  k  and  pinion  may  be  ao' 
-i—.l  o  t'  1 .     .  I.  •    •  ..•  ii  :..  !.  .n.d  pinion  has 

already  a  place  <"n  the  lathe,  as  iu  the  sclf-artiiig 
ami  screw-cutting  ones.  The  form  of  planer-head 
is.  of  course,  optioiuil.  "  F.  W.  G.'s"  may  be 
butter  or  worse  than  mine.  I  did  not  happen,  to 
notice  it,  and  have  sent  the  |aper  to  my  son,  as  I 
do  wis'klv. 

If  "F.'C."  or  "  F.  W.  li.,"  or  anyone  else,  sends 
a  design  nf  lathe  up|iarutus,  which  appears  to  my 
huiubln  mind  a  good  one,  1  should  meal  certainly 
recommend  it,  as  I  have  uu  personal  feeling  in  the 
matter.  If  1  object  to  such  designs.  I  always  try  to 
remember  that  a  courteous  h  tt«  r  alone  should  find 
a  plai  e  111  these  .  •!  .1.1:1-  O,  J.  Is. 

SFHERICAL  SLIDE-REST. 

[S0742.]-  I  am  much  obliged  to  "  F.  W.  G."  for 
noticing  uiy  proposal ,  I  have  received  sitae  good 
hints  from"  him.  I  had,  however,  coiuidared  the 
backlash  he  objects  to,  but  thought  the  two  tower 
slides  of  the  spherical  »,  p  only  used  to  place  the 
ceiitre  of  wo'iu-wheel  in  position.  If  that  is  so.  I 
think  his  obji-.  ti.ie  would  uot  h  ill,  as  only  the 
upper  slides  would  1«  us.  d  for  the  ornamental 
work,  which  apper  slides  should,  of  course,  be  made 
with  the  usual  eare.  E.  A.  X. 

NORTH COTT'S  APPARATUS  FOR  TURN- 
ING IRREGULAR  FORMS. 

[2074.1.]—  Is  the  F-Nnusit  MECiuvNtc  for  Sep- 
tember 1st,  MM'.',  p.  •>.'•.  N<>.  flu,  I  ctbaorra  tl»at 
"  <  latch  Admi  "  refers  t •■  a  dewriptiou  of  the  ahore 
■tfM  in  my  hook  on  latins  and  turning,  and  in- 
quires if  the  following  |us«age  is  correct:  "For 
1  very  revntnti'/u  of  the  In.  k  shaft  tl  •  worm-whorl 
will  make  onc-sevcuth  of  n  revolution,  and  durina 
one  .tenth  of  a  revolution  of  the  sinw  r  the  slide  t> 
will  trav«n>«.'  one-tenth  of  an  inch."  "Gereb 
Admi  "  goes  on  to  say,  he  concludes  tlie  one-tenth 
to  Kj  a  printer's  error,  aud  the  tnoveraeut  of  the 
slide  to  Iw  or,  •  tan  U-hundredtli  of  an  inch,  instead 
of  one-ssiventii  th,  us  given  in  "Lathes  and  Turn- 
ing," for  the  moreiiient  corresponding  to  one  revo- 
lution of  the  shaft  A.    "Gereb  Admi"  is  quite 

right  in  assuming  t!  ■>'!•  to  b-  an  error:  but 

I  expect  it  was  my  own  error,  and  not  the  {irinter's. 
'Hie  sliaft  A.  however,  will  revolvn  7<>  time*  to 
move  the  slide  I)  lin.,  and  "  F.  A.  M.'s"  reading 
of  the  sentence  mi  .pi.  -tioii  com.-'ly  expresses  my 
ineauing.  If  "tier, b  Admi"  will' send  me  his 
uililrru  I  will  endeavour  to  give  him  a  sectional 
.leva  n._  of  tl.  i|i;  t.itus.  asl  1.  ,  insts,  or  any 
other  information  he  may  wisli  to  liave. 

Iu  regaid  to  '•  1".  A. "M.'s  "  h  Iter  in  September 
Sth  (20171.  p.  13,  Xo.91l),I  nwy  statothatheisquiU' 
corivct  in  coll. 'lading  tliat  thy  slide  mu*t  vibrate 
slowly,  although  not  necessarily  so  slowly  as  one  or 
two  vibrations  |mt  revolution.  Tlie  apjcirutus  was 
mainly  intend. d  for  use  iu  conjunction  with 
rotating  cutters,  although  I  produced  some  Very 
pretty  tlgun-s  wit'a  it  and  u  siugle  point  tool, 
r'igure  1  OS.  for  example  ("  Lathes  and  Tuniiiig," 
2nd  editiou),  was  done  in  this  way,  and  "  F.  A.  Si." 
will  sec  that  the  v.hrations  were  "in  tliat  case  many 
mofC  than  one  or  two  per  revolution.  Figures  211 
and  212,  cut  by  single  point  tools,  an  Mat  hast 
pattenis.  Figuro  21 0,  and  tlie  principal  part  of 
J 17.  were  cut  by  an  e  r.  iitiie  instrument  used  in 
conjunction  with  the  apraratus.  Figure*  213  and 
211  were  very  canlesslv  cut;  but  in  these  the 
vibratious  per  revolution  were  considerable,  both  iu 
number  and  length.  I  have  two  or  three  very 
rough,  but  very  curious,  siiecimcns  of  solid  turning 
produced  by  this  apjiaratus,  and  if  "F.  A.  M."  or 
••  licivb  Adini  "  is  in  my  neighbourhood  at  any 
time  I  shall  be  very  pleased  to  show  them. 

W.  H  Northcott. 

Ilatili  im  Iron  W.  ik-.  !'•  incioy-strcet,  8.E. 


THE   WIM3HURST  INDUCTION 
ELECTRICAL  MACHINE. 

[20744- ]  —  L'xixnornoNAiJ.v,  I  fear,  though 
none  the  I  -sscfhs'tiuUly,  diHssroy  friend  "  M.Mi.S. 
o.rrols irate  mv  remarks  ri  the  alsive  inachine.  In 
the  article  to'  which  I  alluded  in  my  last,  the 
machine  was  sp-'keu  of  as  "  a  n-i out  invention," 
aud  a  "  decided  advance,"  uud  "  certainly  much  in 
advuueo  of  anything  previously  known  ,  and  I 
cannot  but  think  that  I  was  justified  in  thinking 
that  the  writer  meant  to  soy  that  the  Wimshurtt 
machine 
market. 


,y  that 

machine  was  new,  aud  butter  lhau  tinme  uow  in  tho 


Our  shadowy  "  M.Fh.S."  now  says  it  ia  more 
than  two  nan  old.   Just  ao,  I  say  ;  even  more 

than  that -at  least  ten.   We,  thc'rofoi 


Digitized  by  Google 


-1'  '      (1    it    II     !•    !.'  '   :i    V,-         1    ]|-r-:|  -||-    tl.C   "  V'.--.  '" 

was  not  known  to  him  when  Mr.  Wimshurst  built 
his  machine  ;  and  the  only  mystery  to  me  now  in, 
«  by,  at  this  time,  when  we  have  so  mnrli  better, 
they  should  nnw  be  b\iilt  at  all.  Willi  refer- 
eoco  to  iu  menu.  Mr.  "If. Ft  S."  kindly  jtoints 
out  the  cause  of  the  weakness  to  wltieh  1  referred. 
Just  so.  Sir.  I  am  obliged  to  you  for  your cx- 
pbenati  -n— the  fault  of  the  arrangement  of  the 
machine,  .r list  a«  1  said  :  and  1  congratulate  and 
console  rny*elf  fur  my  neglect  in  nnt  making  the 
inquiry,  in  the  fact  1  have  no  effectually  called 
forth  au  explanation  of  its  poor  performance,  nnd 
that,  I  believe,  from  the  very  gentleman  who 
retorts  it  a  "recent  invention''  and  a  "  decided 
advance. "  But,  after  all,  I  am  to  be  excused, 
inasmuch  as  the  object  of  mv  previous  letter  was 
not  to  explain  Oie  defects  Of  the  thing— the  cause 
of  which  1  knew  very  well-  but  to  warn  thorn  who 
did  not  know  better,  lest  they  should  build  or  buy 
such,  and  be  doomed  to  after "disap|Miintiiiont. 

I  vra>  at  n  little  loss  to  account  for  the  extra- 
poor  results  reported;  but  tlie  explanation  if 
*'  M.Ph.S."  shows  that  the  machine  performed 
more  like  w  hat  a  respectable  lloltz  of  magnificent 
sue  should,  and  I  am  quite  willing;  to  take  the  word 
of  "M.Ph.S."  himvlf  in  this  matter,  without  the 
evidence  of  the  ghost«  lie  calls  to  witness— "the 
several  members  of  the  Physical  Society  "  —name- 
less SIJ1i.,S.'i  like  himself ;  but,  I  submit,  the 
fault  was  with  himself,  the  writer  of  the  original 
article  ;  for  why  was  length  nnd  number  of  spark 
given,  if  not  to  judge  i.i  power  i  If  other  data— 
fie  extra  Is'jdr  u  jar— was  alwot,  that  is  his 
h-ok-out.  I  mcntioued  the  machine  1  showed  at 
the  Physical  Laboratory  merely  to  show  that  the 
connecting  the  similar  armatures  was  simply  a 
matter  of  "of  course  "  :  I  claimed  nothing,  and, 
indeed,  my  Very  aim  was  to  object  to  anyone 
g  un  arrangement  so  obviously  necessary. 
•  writing  my  first  letter  I  havchad  numerous 
inquiries  rr  the  construction  of  nitiltiplatu  Vos-s 
machine*.  To  those  who  have  already  made  a 
single  plate,  a  few  words  will.  1  think,  clear  awav 
all  difficulty— to  others  I  will  ask  ihem  to  wait  a 
short  time,  ns  I  am  in  communication  with  Mcssi*. 
Dale  aud  Co..  of  Little  Britain,  with  reference  to  a 
new  model,  which,  wheu  complete,  I  will  descrils-. 
If  th.  Editor  can  find  loom  l  will  be  pleased  to 
explain  tin'  principle  of  "the  Voss,"  which,  when 
mastered,  tin;  amateur  maker  has  not  to  stick  so 
slavishly  to  the  designs  of  others,  but  is  free,  and  is 
thus  more  in  a  pisitioii  to  employ  the  material  and 
tools  at  his  command. 

The  few  remarks  to  those  who  have  constructed 
•a  single  plate  machine,  ant!  1st:  The  brushes  and 
buttons  are  necessary  only  on  the  best  plate  ;  if 
many  plates  are  u«ed  they  may  be  put  on  the  last 
plate  also.  2nd.  The  vertical  combs  are  not  nettled 
anywhere.    I  do  not  care  for  the  "  slips  of  glass 


to  produce  lunar  ones,  in  simply  looking  to  the 
moou  through  the  fro/en  glass  of  their  window, 
but  on  otie  face  onlv,  not  on  the- ether. 

One  day.  on  looking  at  my  frozen  window-glass 
exposed  to  the  sun- rays,  1  observed  a  splendid,  a 
glorious  representation  uf  the  sky.  with  innu- 
merable coustellntious  of  stars  of  all  colours,  which, 
owing  to  the  earth's  rotation,  continually  chang'd 
iu  colours  aud  Hues,  proportionally  with  the  lingular 
incidence  of  th<'  simltght.  Not  only  did  they 
change  in  colours,  but  Mime  disappeared  entirely, 
wheu  new  ones  appeared  suddenly.  In  closing 
one  eye.  I  exjierienoed  beautiful  phuntasmagorical 
dissolving  views,  which  vanished  also,  aud  changed 
on  reo]*uiug  it.  It  cluiugi-d  again  on  closing  the 
opimsitu  eye.  These  w.  mderful  changes  suggested 
to  roe  very  deep  thoughts.  Meanwhile.  I  was  struck 
by  the  following  discovery  :  My  tiro  rtrn  hart  ml 
tltr  NMM  ArIN ;  that  of  tho  right  one  is  higher  than 
that  of  the  left.  When  looking  at  very  distant 
objects-  stars,  for  example— I  observe  nil  sensible 
effect ;  bat,  at  miiMlitig  distances,  it  causes  a  faint 
want  of  neatness  in  the  v  ision.  This  seems  to  come 
within  the  scope  of  Mr.  S.'s  query.  ZTo  doubt, 
many  persons,  perhaps  unknowingly,  are  affected 
iu  thi!  saw  mame  r  as  myself,  and  even,  perha|ts, 
worse.  I  know  of  no  instrument  now  existing  for 
detecting  this  peculiar  visional  state.    I  therefore 


endeavoured  to  devise  one.  Convinced  as  I  was 
that  were  such  instruments  existing,  it  would 
render  possible  le  t  only  to  detect  nil  ubnnrmal 
state,  but  also  its  proportions,  and.  as  a  natural 
ei  uscqiioiiee,  lead  t'i  a  proper  irmcdv.  Such  is  the 
origin  of  my  p,nal!<\j  >.r7«,  of  which  the  following 
is  u  description. 

I  took  three  sheets  of  white  cardboard  :  on  two 
of  them  I  traced  a  similar  circumference  ;  on  the 
Jirst,  which  will  nuke  the  Isittom  of  tic  instru- 
ment. I  blackened  the  external  part  so  as  to  obtain 
1  a  round  white  de-c  tu  tin-  centre  of  a  black  ground. 
Across  the  white  disc  1  traced  two  thin  perpen- 
dicular blie  k  lines,  crossing  each  other  nt  right 
angles  in  the  centre,  win  re  I  made  a  dot.    On  the 
second  sheet,  which  will  be  the  medium  one.  I  cut 
j  "tT  and  removed  the  ci  ntrul  disc,  the  sheet  bring 
blackened  as  above.    Across  the  empty  cireumfcr- 
I  cuce  I  Disced  two  thin  black  threads,  crossing  each 
I  <  ther  at  right  angles  in  the  centre,  where  I  placed  a 
lack  jN'iirl  ;  the  wholi 


arrangement,  as  they  need  a  frame.    If  this  "frame  j  i',1"'  I'T'V  ll"  "ft*  ''!^^Jj»K  with 
.,  of  conducting  material  it  interfere,  with  the  1  t,,e  ■heet' 
action ,  if  of  non-conducting  material  (vulcanite)  it 
is  troublesome  to  make,  and  oxj 


utirely  blackened :   two  pin-hoku  wen-  pierced 


stationary  plates  nre 
the  bottom. 
Swansea. 


at  th- 


ru i unite)  it  I  ;;i  j£  ;l[  a  |iril.B.,.  distance  from  the  two  eyes,  no  as 
iLsive.  \  |  to  permit  to  look  through.  Tho  flnrt,  or  bottom 
nu  square  at  w]ir<ft  waJ  ,.„,,.,„,]  at  „,iU  ,,,„]  „f  a  \KKIT,\ .  Die 


A.  F.  Moliaon. 


SPECTACLES. 

IJ071).;— Mr.  Henkt  Stooke's  letter  (20G7o\ 
Xo. !.'!»)  is  of  gn  at  importance.  Three  yrars  ago, 
in  a  letter  to  Mr.  BuriUiam.  of  Chicago,  I  men- 
tioned an  apparatus  devised  by  me,  and  mimed  i 
"  pu-uJlaxoso  q*/'  which  has  for  its  priucilxal  objects 
ioiup  of  the  desiderata  pointed  out  by  Mr.  Stookt . 
I  luxve  good  sight  ;  but  for  years  I  have  observe! ! 
that  my  left  eye  is  weaker  than  my  right  one  :  still. 
I  had  never  noticed  any  ineonvi  iiicncc  from  it. 
Svtue  years  ago  I  was  studying  optical  phenomena, 
when,  in  winter  time,  I  particularly  rdieervcil  the 
effects  produced  by  frost  on  the  ghiss  of  my 
a-in.lows.  As  fresiiug  time  is  now  very  near,  I 
adv%»e  al!  curious  observers  of  natural,  "physical, 
and  meteorologie;il  phenomena,  to  |N»y  attention 
to  the  gradual  freezing  of  their  window -glass.-. 
|orticularly  thosi?  exposed  to  the  sun-rays.  It 
will  aff  ird"  them  a  gratuitous  spectrum  analysis  d 
a  peculuir  and  most  interesting  kind,  ami  n 
s/jurcsj  of  gr>.':it  eutertainiueut,  concurrent  with 
its  marvellous  effects.  On  these  fitt  surfaei^ 
they  will,  isrha|».  Is- surjirised  to  observe  a  lieau- 
tiful  reprtsfuction  of  most  of  the  moon's  surface— 
most  interesting  forms  marc,  mountains,  craters, 
crab  rlets,  ic,  which  very  likely  will  make  them 
think,  dream,  and  doubt.  Ibey  will  admire 
splemlid  londscapi-s,  fields  of  grass,  forests,  trees, 
seas,  tec.  which  all  will  be  formed  by  stiecessiv I 
ilcnosits  of  va|Siur,  t ti<-  physical  form  of  which 
will  thereby  bu  revealed  to  them,  the  cause  alone 
remaining  unexplained.  They  will  have  the  phy- 
sical explaiiati  u  .  f  thi  mm  ii'a  jill  v»  light,  tie 
colours,  tints,  sliades,  ic.  observed  on  her  surface, 
i::id  !>f  their  changes.  They  will  1*  able  to  observe 
the  difference  of  temperature  between  moon  and 
sunlight,  and  its  cause ;  consequently,  thiir  dif- 
ferent effects  uium  the  earth  and  vegetation.  Thtv 
will  be  enabled  to  explain,  acconling  to  physical 
laws,  the  production  of  lialos,  aa  they  will  be  able 


••  eoild,  -I  ).[•.. i*.  d  by  ■  stal  .1,  v...  ■  [.'  ii  .  d  in  ll 
groove,  in  which  it  could  slide  ut  will,  backwards 
end  forwards  as  required  by  tho  sight ;  and  the 
third  was  Hxin!  at  the  other  cud  of  the  board.  Such 
is  the  instrument. 

It  is  obvious  that  in  case*  of  nnrmal  lights,  on 
looking  through  the  pinholes  of  the  front  sheet, 
b  th  the  crossed  thread  and  black  jiearl  of  the 
middle  sheet  will  exactly  cover  the  black  lines  and 
dot  of  the  bottom  sheet.  But  if  there  bo  any 
abnormality  such  will  not  be  the  ease.  Iu  normal 
cases,  on  closing  the  right  eye,  for  instance,  tie" 
black  pearl  will  bo  carried  to  "the  right,  hut  on  the 
block  line.  In  closing  the  left  eye  it  will  be-  tin' 
reverse,  but  in  abnormal  cases  nil  wiil  change.  If 
one  eye's  focus  is  higher,  on  closing  it  the  black 
pearl  and  threads  will  no  louger  agree,  uud  will  be 
carried  under  tho  black  lines  and  dot,  of  course, 
vice,  versa.  If  the  abuomiality  is  in  the  vertical 
direction,  on  closing  ultcrruib  ly  the  eyes,  the  differ- 
ence of  focus  will  lie  observed.  In  eases  of  normal 
sights,  in  closing  the  eyes  alternately,  the  pearl  is 
carried  nt  an  equal  distance  both  ways,  whensas,  in 
nlmnrmal  cases  the  distance  differs.  As  such  it  is 
easy  to  ascertain  the  degree  of  abnormality. 

The  direction  and  intensity  of  the  aberration 
being  known,  it  entirely  depombi  on  opticians  to 
redress  it  by  means  of  gbisses.  If  one  eye  is  weaker, 
the-y  will  increase  the  power  of  tho  glass  ;  if  diffeiing 
in  locus,  they  will  place  their  glasses  at  an  angle 
correw]Kiiidin'g  with  that  of  tho  aberration,  and  the 
will  be  oil  right.  I  give  above  a  rough  sketch 
Ch.  Rabache. 


[2fl74».l  —  I  ut'tn;  agree  with  the  querist  (letter 
20073,  p.  lti-l)  that  immense  mischief  has  resulted 
from  the  ignorant  and  pretentious  eliarlatAUism  rife 
in  the  ipCOflfllo  jfjlrlnj  trade.  Spectacles,  like 
trusses,  splints,  and  wooden  legs,  should  lie  ob- 
tained under  the  advice  of  a  medical  practitioner. 
S|*cialist*  are  now  not  unrommon  who  understand 
the  anatomical  structure  of  the  eye  and  its 
to  assist  nature  is  the  honest  aim 


men  :  and  there  are  instruments  which  in  the  liands 
of  these'  nre  almost  infallible  guide;..  I  say.  search 
out  the  uean'st  of  the  aforementioned,  ami  get 
spectacles  of  the  sort  advised.  A  little  trouble  or 
m  Tc  y  spent  iu  this  way  is  a  profitable  investment 
in  the  end.  Abova  all  things,  avoid  very  cheap 
goods.  Thousands  of  cheap  spectacles  have  only 
one  surface  of -the  lenses  optically  worked;  tho 
other  is  just  a  common  window-glass  surface.  Let 
any  one  look  across  the  road  through  an  ordinary 
window  ;  note  the  distortion  of  all  objects  he  sees", 
and  [soider,  then,  at  the  potable  results  to  his 
vision  if  he  constantly  has  such  a  mass  of  distortion 
in  frcnt  of  Kb  eve-.  '  Prismatiquo. 


DIE-CUTTINO. 

[JU7I7.1— Ix  letter  WiO  "  Itobinson  Cnisoij" 
says  the  dies  for  large  medal*  are  generally  cut  by  a 
machine  and  finished  by  hand,  fiui  he  oblige  with 
any  particulars,  and  a  sketch  of  the  machine  f  I 
have  ls?en  jitirtner  in  a  large  die-sinking  business  in 
the  Midlands  It  years,  and  never  heard  of  machines 
being  used.  In  the  hist  jiarngniph  be  says  dii*  for 
coinage  are  produrrsl  in  large  number*  by  punches, 
I  presume  he  means  what  is  technically  known  as 
"  hubbing." 

I  slated,  on  page  72.  Vol.  XXXIY..  and  [sage  217, 
Vol.  XXXV..  much  information  on  this  subject  can- 
not be  conveyed  by  writing.  M.M.I.fi 


LEGAL  REPLIES. 

[J  i;is.'-Hi,mw.iY-\Vir.Tii  {ISall}.— By  the 
Liei.eul  rjighway  Act.  Islio,  which  still  stands 
go.sl.  no  fence  or  other  obstruction  is  to  be  put  up 
within  15ft.  of  the  ctutro  of  imv  carriageway.  The 
querist  must  therefore' measure"  his  but.  from  the 
ceulre,  mid  not  :;uit.  from  the  opposite  fence.  But 


t  l'ii'  i  'id  ii  qn  st i  n  is,  nnd  aj« uy I  hM  1MB) 
wider,  be  ciiiieit  reduce  its  wiilth.  The  whole 
between  hedges  or  fences  is  highway,  if  it  Ims 
imsI  as  such,  tor  carriages  or  cuttle,  uud  this 
whether  it  be  liaid  road  or  not.  and  it  cannot 
legally  Is-  encroached  U]x>n.  But  at  least  loft, 
from  the  ceutix'  must  always  I*  allowed. 

Tim  AutucixTi  KAL  Hot.i>ixns  Act.  1S7">  (-I8o2«% 
— This  statute  ixime  into  operation  upon  loth 
Fe  bruary.  1S7''.  and  it  applies  only  to  b  ases  entered 
into  after  that  date.  Any  farm' lease,  therefore, 
which  was  granted  prior  would  not  be  affected  by- 
its  provisions.  If,  however,  there  be  no  lease,  but 
only  a  yearly  tenancy,  then  the  Art  applies  to  that 
tenancy,  if  current  .it  the  date  of  its  coming  into 
oj>eratt'on,  unless  it  has  been  excluded  by  proper 
notice  in  writing,  or  by  mutual  agreement,  or  the 
custom  of  the  country. 

Dltaixtso  Oeoi  s  —  Hi  mm  (ts.'>7'>).  —  TIM 
shortest  way  to  proceed  in  this  case  will  Is'  for  the 
qui-rist  tei  bring  an  action  againrt  I1h*  luthc-makcr 
in  the  county-court  for  the  return  of  the  slide-iv.-t, 
w  ith  stub  damages  as  l.e  likes  to  claim  for  its  de- 
tention. It  would  lie  as  well  to  make  Mat  mum 
di  n.aiid  for  it  in  writing,  of  winch  he  should  keep 
a  copy,  and  send  by  post  himself,  so  as  to  lieubleto 
prove  the  posting.  *  When  the  summons  is  served 
the  lathe-maker  will  doubtless  attend  to  the  matter. 

N'l-is.vNcr.  —  Smokf  -  -  Sunn's  Siior  (sS.')7t>1.— 
Fuller  particulars  are  certainly  requiiesl  to  under- 
stand and  answei  this  question.  How  long  has  the 
querist  occupied  the  premises?  How  long  has  tbu 
smith's  shop  been  there  '(  What  kind  of  a  chimney 
is  the  smith's  r  How  long  has  the  nuisance  been 
going  on '(  What  sort  of  a  factory  is  it  i  Without 
kuo.viug  these  things,  nt  least,  it  is  useless  my 
trying  to  deal  with  a  complex  ca»o  of  nuisance-, 
d.-iniages,  and  injunction,  which  requires  full  and 
careful  consideration. 

VEntn.F.-L:ci>sE-TrLVi>E  (4S.VS1),— A  vehicle 
used  mMji  in  the  way  of  any  traile  or  business 
whHi  lias  tlie  owners  name  and  address  lightly 
printed  thereon,  does  not  require  a  license  ;  nnd 
such  a  vehicle  roav  1«!  legally  used  to  convey  the 
owner  and  Ids  family  to  church.  But  any  other 
user,  even  without  letting  on  hire  or  carrying 
strangers,  would  make  a  license  requisite  ;  or  where 
tradc-smeii  drive  out  in  their  light  cults  on  holidays, 
though  the  law  in  this  respect  is  prolmbly  seldom 
Mlfefced.  But  as  tho  exception  is  solely  for  the 
good  of  trade,  the  professions  arc  not  included,  and 
any  professional  man  using  a  two- wheeled  vehicle 
would  have  to  pay  1'is,  for  the  license,  or  run  the 
risk  of  being  finest,  so  it  would  b*  safer  to  take  out 
the  liis  iise.  It  appe hi*  that  a  clergyman  may  keep 
a  hone  for  his  professional  use  without  paying  lb.! 
duty,  and  there  m.iv  Is?  snmu  exception  in  the  same 
way  in  regard  t»  vehicles,  with  which  1  am  not 
acquainted. 

CoxnucT-  Fiut1>-Isr\>rr  (ISoRD).—  The  law 
presumes  a  jiereou  to  read  an  agreement  Isgfom 
signing  it,  and  to  know  and  absent  to  its  contents  : 
and  tliis  is  the  usual  c.  urse.  The  form  signed  was, 
oi  course,  a  contract.  But  still,  if  the  |sirty  signing 
proves  that  lie  was  induc<!d  t;>  do  so  by  a  false  re- 
prest!iitatiou  as  to  discontinuing  the  Isiox.tliat  would 
amount  to  a  fraud,  and  would  avoid  the  contract. 
In  the  case  put,  few,  if  any,  judges  would  enforce 
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the  agreement,  as  these  canvasser*  and  their  mode* 
of  doing  binuiess  are  well  known.  Hut  tin;  querist 
licin^;  an  infant,  there  Is  un  end  of  the  matter,  us  tie 
could  make  no  legal  contract  unless  the  book  can  be 
considered  a  "necessary,"  in  which  case  othorfact* 
must  ho  gone  into.  Trie  publisher  will  probably  let 
it  ulcme  ;  but  if  sued,  the  defendant  should  plead 
both  fraud  and  infancy. 

Fred.  Wethorfleld,  Solicitor. 
•J,  Grraham-buildings,  Guildhall. 

THE  LINK-MOTION 

[2n;j9.1-Wiril  reformer  to  "M.l.C.E.V*  letter 
(2U7£2),  I  1»K  to  cay  that  ltankinc's  "A]>i'lieil 
Mechanics"  does  not,  so  far  an  1  can  find,  contain 
an  answer  to  mv  original  query  on  this  subject, 
which  wui  in  effect:  What  relation  must  sulerist 
Is  twe.  n  /.  ami  r,  so  tlmt  the  curve  iu  question 
iuay  deviate,  least  from  a  straight  line! 

I  should,  therefore,  be  much  rihligrd  if  "  Milvcr- 
ton  "  would  favour  roe  by  giving  the  outline  of  the 
investigation  by  which  he  obtain*  the  result*  «~ 
/(/  +  r),  an<l  tan.  DCO  =  *fTir~rT'tf~-  r.  given 
by  him  iu  letter  JilOKS.  A.  J.  " 


REPLIES  TO  QUERIES. 


In    Ifirir  emnere,   Corretpondtnts  art  rr- 
mfNMfaJ  to  MwftM,  in  tach  tmlitna,  the 
number  tij  (he  -inrry  anietl. 


[4SIK101.- -Hardening  Taps  and  Dies.— Your 
correspondent  "Essar,"  on  p.  210,  says  there  is 
only  one  way,  namely,  beating  tu  cherry  red  ami 
dipping  in  cold  water,  oj:i1  then  goes  on  to  say 
practice  makes  perfect.  Now  a  reply  nf  that  kind 
duo»  not  jK'tn  to  nie  to  properly  answer  the  query . 
The  great  clifliculty  in  hanh  niu'g  tools.  is  principally 
their  liability  to  twist  or  get  out  of  truth  ;  secondly, 
cracking  (especially  if  large)  after  hardening ; 
thirdly,  gi  tting  the" right  tcinjier.  In  our  factory 
we  u»e  a  great  number  of  muill  taps  anil  rimers, 
wmie  of  the  riincri  are  !'in.  lung  and  Jin.  diameter  ; 

these  wi  hanleu  very  su  t*  Uiy,  n  .t  110.11  than 

one  cut  of  a  doien  being  out  of  truth.  ( >ur  plan  i«  as 
follows.  Firxt,  carefully  select  your  steel  ;  li  t  it  !«• 
of  the  best  cast,  with  a  medium  grain  (a  fine- 
grained steel  will  bri  nk  when  much  less  tone  is 
applied  than  a  eoat-M  r-grained.  and,  although  it 
will  take  a  keener  edge,  it  w  ill  uot  resist  the  i.train 
required  by  a  tap  or  rimer).  Next  centre  it,  and 
turn  off  the  scale  and  soften.  Theobject  of  soften- 
ing after  the  Male  is  removed  is  to  make  the  gram 
of  the  steel  equal  throughout ;  if  it  bo  softened  w  ith 
the  scale  on  it  will  generally  cast.  To  soften  inclose 
the  articles  in  a  piece  of  "gas-tuhc  tilling  up  with 
wrought -iron  turnings  and  plugging  the  end* 
with  clay,  making  the  whole  red-hot  and  allowing 
it  to  cool  very  slowly — i.  e.,  leaving  it  in  hot  ashes 
all  night.  This  method  makes  the  steel  very  soft, 
nad  equalises  the  grain.  After  softening  turn  up 
thi.  work,  taking  cure  not  to  bend  it  or  straighten 
it,  should  it  have  east,  as  it  probably  will  iu  the 
pps-cseof  softening.  The  reason  for  this  is  that 
if  tie*  steel  be  bent  or  luimincred,  the  grain  will  be 
closer  in  one  pluoo  than  another,  anil  heat  lias  a 
gnat  tendency  to  bring  it  back  to  its  original 
position.  The  next  thing  after  finishing  your  tool 
is  to  haiden  it  :  lirst,  slightly  heat  it  over  a  gas  or 
other  ilame.  and  rub  it  nil  over  with  a  mixture  of 
Castile  auap  and  Lampblack.  Thi»  is  to  prevent 
•         I: .  111  !.-  im;  bund .     T I  •■  DBXt  (.  •  .  Htt 


What 

will  soon  set  the  ] 
uin  tlieir  own 


biological  science,  as  he  is  the  first  person  who  has 
ever  seen  the  phenomenon  of  yeast-oells  developing 
into  bacteria,  and  vice  vers-'i.  ThiB  is  altogether 
contrary  to  my  experience,  and  is  also  con- 
trary to  the  experience  of  every  biologist  of  any 
note,  either  at  home  or  abroad.  I'most  emphatically 
deny  that  a  yeast-cell,  under  any  conditions  what- 
ever, is  ruiuhle  of  developing  into  a  bacterium,  or 
that  a  bacterium  is  ca|ial»lu  of  developing  into  a 
yeast-cell.  1  maintain  that  a  yeast-cell  always 
remains  a  yeast-cell,  that  a  barterium  always  re- 
mains a  bacterium,  and  after  reading  carefully  Mr. 
Thorns'  letter  in  No.  ni!»,  I  can  only  conclude  that 
had  he  been  more  conversant  with  the  researches 
of  the  last  few  years  on  the  lowest  forms  of  life, 
he  could  not  possibly  have  mode  such  blunders — 1 
bog  his  pardon,  such  mittukes.— Joitx  Hkkcv. 

[4N141I.]  —  Dynamo  for  Electro-Plating-.— 

Several  machines  of  the  kind  have  Wu  ib-scnls-d 
iu  previous  uumlxTs  with  drawings ;  but  the  size 
of  wire,  Ac,  dej-iid  upon  the  work  to  I*,  done  nnd 
the  general  eruistructiou  of  the  machine.  The  calcu- 
lation is,  hi  fact,  complicated  by  so  many  con- 
siderations that,  unless  -one  took  a  given  machine 
constructed  to  do  certain  work  at  a  certain  speed, 
no  very  definite  instructions  could  lie.  given.— T,  1\ 

MttMit- 

of  the  trade  jounia 
malt  anil  for  hops,  b 
taste  ugainst  beer 

E«JLE. 

[ssl.v,.]-  Geneva  Watch.-  If  you  cannot  dis- 
cover the  cause  by  the  help  of  the  numerous,  article* 
which  have  recently  ap|«ared,  it  will  tie  advisnhle 
to  take  it  to  a  ]in>fessiotuit.  Kxiimiiuition  is  the 
only  way  to  arrive  at  a  cencct  opinion  as  to  cause 
of  stopiwge,  though  it  would  be  ca.«y  to  gviess  at 
many  things.— 0ML00O. 

[4S1W].  —  Hood  for  Camera.— To  Mb.  Lascxs- 

TT.E. — Many  thanks  for  your  offer  on  p.  Is.;.  If 
vou  will  kindly  send  sketch  referred  to,  I  do  not 
think  I  sliaU  be  the  only  person  obliged. -Ajuoc. 
M.I.C.E. 

[ISir.l.] —Secondary  Batteries. —No  satis- 
factory reply  can  lie  given  without  examination  of 
the  cell*.  The  dauger  ilcpenilj  entindy  on  the 
amount  of  K.M.F.  If  the  current  will  not  pass 
through  the  body,  there  is  no  danger.— T.  S. 

[IM<i.'i.]    Brako  for  Dog-Cart.— Do  not  all 

brakes  for  two-wheeled  vehicles  throw  the  weight 
cm  the  horse  -:  (.'un  it  bo  otherwise,  unless  it  i* 
made  to  work  on  a  drum  on  the  axle,  and  in  tied  to 
the  tail  of  the  cart  r  The  fact  that  a  prize  was 
offend  shows  that  there  is  a  difficulty.— T.  P. 

(4S101.)—  Waterproof  Dressing  - Toot  the 
sheet*  with  double-lioilcd  linseed  oil,  and  leave 
MMfJ  to  dry  well  between  the  routs.  If  wanted 
coloured,  use  ochre,  brown,  or  vegetable  black.  If 
tarpaulins  ui"  wanted,  coat  tho  cloth  with  Stock- 
holm tar,  thinned  with  glints-nil  FflMB 

[lSlOT.I -Medical  Coil  —Your  query  is  rather 
incuiupii  heieoble.  The  wire  is  made  up  of  one 
length  of  different  sections,  und  the  ends  of  the 
section*  are  c.-.rrieil  out  to  jiieors  of  bnisa,  where 
connection  with  the'  handles  can  I*  made,  by  plug* 
or  switches.  Mr.  Lancaster  explained  that  some 
tane  ago.— I.  N.  D. 

[482»! .1— Softening  Steel.-One tiblespornf ul 
(.nil  spirit*  of  salts  and  saltpetre  to  one  gallon  of 
water.    Heat  the  steel  and  cool  m  it ;  thr-n  be-at  te. 


[4SS90.1  —  Tebaaeope.  —  Yonr  correspondent, 
'•Eletdi,''  if  ho  cares  for  experiment,  might  try  to 
transform  hi*  instrument  into  a  dialyte.  He  would 
require  a  crown  and  a  flint  lens  to  form  the  cor- 
rectors, and  these  might  lie  .'lin.  diameter.  1  can- 
not tell  him  what  curves  or  foci  would  be  suitable, 
but  I  happen  to  have  a  few  data  ono/erning  an 
instrument  described  in  thcM  luges  some  vear*  ago. 
It  is  71  aperture,  and  I  should  think  if  -  Eleiih" 
maele  his  curve*  proportionately  loss  for  his  51,  ho 
would  uot  find  any  extraordinary  diffirulty  in 
arranging  tho  lenses  so  as  to  prelduce  a  decent 
effert. 

Object-lens 

ajiertun.% 
Focus  UV). 
1st  curve,    7(1-9  ) 
2nd    „     ITi  l  } 

Here  i-.  a  more  convenient  formula  given 

Oldfletd:— 

I'lano-couvcx  ol-jective,  oin.  ajicrture.  rurve.1  to 

lt'iu.  radios. 

Correctors,  aperture  '-J— jikno-concave,  dense  flint, 

I'lin.  radius, 
piano  -  convex.  white- 
crown,  *iin.  radius. 
l*rolinV.|y,  the  latter  arrangement  U  the  easiest  and 
convenient,  and  I  should  think  two  plannw, 
Z  to  soy  about  7in.  radius,  would  give  a  fair 
result.  But  no  definite  pi-csiiction  can  be  nwle  ; 
we  can  oulv  judgo  what  is  likclvto  be  suitable  from 
the  result*  wliich  other*  have  obtuiued.-O.  V. 


Correctors,  ap.  4. 
Plano-convex  crown 
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[4S421.]—  Battery  for  Bell.  —  Your 


' '  '.l.-.  v 

eric  acid 


iu  the  proiiortion  of  1  of  acid  to,  sav,  10  of  water, 
but  most  likely  it  will  be  n  "  bottle  bichromate," 
in  which  ea*e  the  solution  would  be  a  mixture 
of  bichromate  of  potass  and  dilute  sulphuric 
acid,  in  proportion,  say,  of  a  of  bichrumate  to  4  of 
The  water  anil  acid  must  be  mixed  in  a 
and  allowed  first  to  cool,  as  the 
It  is  said  that  theaddi- 


acid. 
scjmratc 

mixing  evolve*  great  bent, 
tion  of  a  little  pure  ch 
increases  tl»e  efficiency  of 


of 

the  batter)'.— 1 


thick  ireiujiipe  (the  size  we  use  is  2in.  diameter  and 
1  bap  ;.    This  is  well  tilled  up  with  Up*  or  rimer* 


ii  pipe  (the 
This  is  we 

and  charcoal  dust,  the  end*  bung  cloned  with  clay 
as  before,  tlii*  is  placed  in  the  furnace  ;uid  ocvaision*- 
allv  turned,  until  it  is  one  uniform  heat  of  cherry 
red,  or  on  the  outside  a  trifle  hotter.  It  is  then 
'  .  r  -frilly  I -Mi.  •■  M  li  ia  (be  iire,  (mi  ti.|.  |'t  ii.  .  '  iv 
kum'ked  off,  and  the  conte  nts  allowed  to  elrop  per- 
pendicularly into  a  solution  of  water,  chloride  of 
medium,  and  nitrate  of  iron :  this  solution  is  kept  at 
a  temueiaturu  of  Ml  degree*.  ThcartieUisluinlened 
shou  Id  remain  at  least  a  eiuarter  of  an  hour  before 
lieiiig  removed.  This  method  of  hardening  may  1« 
summed  up  thus.  Make  the  steel  of  one  grain 
throughout,  prevent  it  from  oxidising  whilst  being 
heated,  allow  every  imrt  to  heat  ut  the  same  \::uv, 
avoid  bending  while  not,  and  lastly  restore  if  po»- 
sible,  by  aihluic  to  the  loss  of  carbon  caused  by 
heating.  Ah  I  bine  taken  up  already  trsj  much  of 
your  valuable  spare,  I  will  defer  the  method  of 
tempering  to  some' future  time.— Aurnuu  Cuaio. 

[4S013.]— Chemical  Black.— I  have  somo  sheet 
steel  several  square  feet  each,  that  I  wish  to  treat 
so  us  to  avoid  ni'titig.  Possibly  "  Auld  lUxi.ii 's  " 
process  may  answer.  Will  he'  please  give  clearer 
■letails  of  application  ?  Mv  steel  is  not  bright ;  i« 
this  necessary  >  or  will  the  kp].lieation  suffice  with- 
out  preiaring  the  surfaoe  of  stool,  or  with  pickling 
in  hydrochloric  or  sulphuric  acid  ' 


i  to^nV  ]ThB*cterla  r 


soften  bv 
web!  witt 


lilting  ee:ol, 
sand.  — W.  H. 


steel  thu-,  t.-a  aU-U  will 


[48316,] — DMdiag  Double  Stars  with  3Jln. 

—  For  several  years  I  used  a  ajin.  Cooke,  and 
should  have  ls-eii  pleased  indeed  to  have  separated 
such  stars  us  fh'iso  mentioned  by  '*  O.  G.  — tioth 
according  to  Webb,  only  I  seroiul  apart,  but  dis- 
tance varying.  I  found ';!•.)  second*  were  nearly  the 
limit  of  its  |«'rfonnanee,  nnd  1 1 1 i -  under  the  ue"t 
favourable  cii-cumstane e«  ar.il  with  lju  power,  tho 
highest  it  would  bear.— W.  A.  S. 

[4*  ;.')'».]— Silver  Printing  on  Opal  or  China. 
— Many  tnanks  to  W.  Kohinseu,  juur..  for  kindlv 
answering  my  query  re  above.  If  it  would  not  Is- 
too  much  trouble,  will  he  oblige!  with  giving  full 
formula  and  detailed  instructions  fur  pnuttiig  with- 
out development  either  by  collodio  or  ge-lutino- 
e  hloriile  h  Also  full  eletailed  instructions  f^r  toning 
the  lantern  slides  after  pyro-developntent  with 
chlorido  of  gold.  Would  it  hurt  the  prints  on 
china  or  opal  plates  if.  after  being  ilried  and 
coloui-ed  with  ordiiiury  china  paints  or  oil  colours, 
they  were  to  be  burned  in,  a*  usually  de-no  in  tile 
jiaiutings.— Kr.UXXIC. 

[4S.tSo.]— Iron  Hoops.-  Allow  lin.  for  jumping, 
Ac. :  jump  a  little,  set  the  end  up  a  little  narrower, 
lay  fiat  on  anvil,  split  up  the  middle  liiu.;  t)u-n 
scarf  one-half  one  way  and  the  other  half  the 
other  ;  bold  it  over  the  auvU,  und  knock  the  half 
you  scarfed  first  down  ;  turn  over  and  knock  tlie 
other  half.    Do  the  other  end  same  way  ;  then  coil ; 


t4KI34] .-  Sinti-le-Ne<sdl»Tole«^-aph.— You  can 

prevent  the  needle  from  retiouuilkip  oil  the  stops  by 
tolding  a  small  pie  -e  of  paper  ami  gumming  it  to 
the  bottom  of  the  nes-lh-.  It  also  gives  a  more 
distinct  signal.— G.B.C.1J.L. 

[48144.1  Lamplight  Photography.  It  s.*m?. 
to  me  that  vour  compUiint*  all  arise  ftom  the  fae-t 
that  your  plate*  arc  under  exposeil.  If  you  mint 
full  de-ta'i  m  the  draperies  and  shadows,  I  should 
say  you  will  inquire  to  burn  about  S  or  in  tinic*th«> 
quantity  of  magnesium  ribbon  yon  are  in  the  habit 
of  doing.  I  aju  uot  practically  acquaintrel  with  the 
we^rkingof  the  magnesium  lampymi  use;  bul  I  would 
suggest  that  you  nio(!il  improve  your  results  by 
intertinriog  an'oiled  tissue-]  aper  srm-ti  Ivtwewi  tho 
lump  and  sitter  ;  tlii*  would  ililjune  the  livht,  anil 
help  in  a  great  measure  to  reduce  the  harshness  e-f 
the  shatlows.  You  should  also  have  a  white  scrvt-n 
arranged  at  a  rii;ht  angle  te>  the  liackground  en  the 
side  opposite  the  lamp,  and  this  can  1«-  so  iJacsl  a* 
to  produce  almost  any  effect  in  light  and  -liade.  I 
have  sjicnt  a  considerable  time  iu  the  study  of 
portraiture  by  means  of  artificial  light,  the  outcome 
of  which  has  been  die  invention  of  the  "Eclipse  " 
light  apparatus ;  and  if  "roggod"  wemld  favour 
me  with  his  address,  I  would  l»  happy  to  send  him 
some  i  f  mv  results  for  liis  inspecticu.  M  y  urrango- 
ment  is  shown  in  tho  following  sketch.     A,  Uie. 


laekgmuaa :  B,  the  side  reflector ;  C,  the  sitter; 
D.  the  lamp  :  and  E.  the  camera.  Tlie  dotted  lints 
show  the  direction  of  the  direct  and  reflected  lay*  of 
light,  from  which  it  will  be  seen  that  the  shadow 
w  ill  lie  pmjertcd  into  the  comer  and  out  of  the  range 
of  tlie  camera.  I  think,  if  you  trv  a  similar  arranK»i- 
ment,  and  burn  more  magnesium,  you  may  rnett 


give  plenty  of  nip  ;  pull  them  together  ;  heat,  and 
hammer  together ;  then  you 
fear  of  .lipping. -W.  H. 


i  weld  without  any 


witli  better 
street,  Glasgow. 

[4H45J.]-Book-odire 

why  book-edgo 


aum.  you  mnv  rnett 
M  Ltixs-V,  Cniij;- 
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always  go  right,  ami  which  can  only  lie  ascertained 
by  noticing  ellecta  or  defect*  as  work  i*  done.  I 
mould  think  th«  cause  of  the  colour*  breaking  up, 
is  either  tliat  tlu!  pum  is  too  thick,  or  too  thin,  or 
that  the  colour*  are  not  proiserly  ground.  The  Nut 
cum  isgum  tragncanth,  and  tiuamuit  be  thoroughly 
dissolved,  or  ii  there  ore  any  lump*  tln-y  will  get 
Into  the  til  th  of  the  comb  and  drag  the  colours. 
The  proper  way  to  grind  the  colours  is  with  pre- 
pared beeswax.  The  best  red  is  carmine.  But  F. 
F.  Cass  had  bettor  get  a  copv  of  Woolnongh's 
"  Whole  Art  of  Marbling,"  published  by  Bell  anil 
Sous.  He  will  there  find  everything  relating  to 
paper  marbling.— J.  W.  Z. 

[4S4.>i.]— Bath  Boiler.— I  would  advise  you  to 
put  a  high  •pressed  boiler  at  the  back  of  your  kitchen 
range,  and  lead  u  pi|ie  from  the  boiler  to  your  hnth : 
you  will  get  satisfaction  this  way ;  any  other  plan  I 
think  will  foil  to  give  satisfaction.  Besides,  the 
expense  of  gas  and  sheet-iron  boiler  would  soon 
over-run  the  cost  of  high  pressure,  as  the  boiler  at 
the  back  of  your  range  would  ho  placed  so  as  the 
tire  in  the  range  would  heat  the  boiler  without  any 
extra  expense.— J.  If.  J. 

[4S467.] — Electro-Plating;—  Toursolutiondoei 
not  contain  enough  free  cyanide.  Add  a  little 
i  of  the  ]»(a«iuni  cyanide,  according  to  the 
'  of  your  solution ;  as  your  solution  now  is, 
.  oil  is  adherent,  but  slow,  and  the  solution 
lews  more  metal  than  it  can  gain  from  the  anode. 
When  in  proper  working  order,  tho  anode  should 
be  a  light  grey  colour  when  the  current  is  passing, 
white  when 


[4S1? "i  .]  —  Oas-Tar.—  Mix  slaked  lime  with  vour 
tar  for  the  roofs,  or.  better  still,  a  thick  cent  of  t:ir 
fir»t,  and  plenty  of  lime  sliakeu  over  this  wliile  wet ; 
-  hard,  tar  again.    1  havo  known  this  to  bo 


[484C5.] — Oaa-Tar. — I  have  tarred  a  good  many 
srwden  roofs,  and  find  by  mixing  cow-dung  (fresh) 
with  gas-tor,  it  makes  a  good  cover  of  the  nature  of 
felt :  the  particle*  of  herbage  eaten  by  the  cattle  is 
of  a  fibrous  nature,  and  binds  tho  tar  in  one  sheet. 
I  boil  the  tar,  adding  a  little  pitch  with  quantity  of 
cow-dung,  say,  one  shovelful  to  3  gal.  tar.  put  on 
hot,  only  when  roof  is  thoroughly  dry.— J.  H.  A. 

[*S 170.  J  —Diet.  By.  Engines.— I  am  sorry  to  say 
that  I  can't  give  give  dimension*  of  more  than  the 
cylinders  and  wheels,  except  as  regards  the 
L.N.W.R.  Tho  Metropolitan  engine*  have  leading 
,  ami  lutve  l«*?u  tiefore  described  in  these 
s,  m  the  last  volume  but  one.  The  Midland 
engines  are  of  two  kinds— Mr.  Kirtlev's  and  Mr. 
Johnson's.  The  former  have  outside  Waring*  for 
driving,  insjile  for  bogie-wheel*.  The  latter  have 
side  tanks  with  inside  bearings,  No.  8  class.  Tho 
dimensions  of  tho  G.N.R.  have  already  appeared. 
I  may  only  say  that  they  have  vacuum  ejector 
under*  footplate  exhausting  into  tank.  As  regards 
the  North  Western,  the  cylinders  are  17  N  20, 
and  the  driving-wheels  4ft.  "in.  in  diameter. 
Height  from  top  of  chimney  to  roil,  12ft.  7*iu. ; 
diameter  of  chimney  at  top,  1ft.  fiiu.  ;  diameter  at 
bottom,  1ft.  4in. :  centre  of  boiler  from  rail, 
6ft.  7$in. :  from  centre  of  Uwling-whec]  to  luck  of 
buffer  beam,  .r)ft. :  centre  of  leading  to  centre  of 
ilri vine- wheel ;  Oft.  !>in. ;  centre  of  driving  to  centre 
of  trailing- wheel,  7ft.  9in.  ;  centre  of  trailing  to 
back  of  rear  buffer  beam.  1ft.  lin.  Tho  engines 
are  nnmhrrcd  from  2,000  upwanls.  They  are  fitted 
with  Webb's  steam-brake,  and  also  a  hand-brake. 
The  radial  axle-boxes  of  the  leading-wheel  are 
peculiar  ;  they  are  inclosixl  in  a  frame  which  is  the 
segment  of  a  circle  struck  from  tho  centre  of  tho 
forward  pillar  of  the  Komslottorn  safety-valve. 
The  engines  are  fitted  with  a  feed-pump  worked  oil 
tho  trailing  wheel-axle,  and  a  Giifard'a  injector  on 
the  fire-box.  The  safety-valve*  are  of  the  covered- 
in  Ramsbottom  pattern,  and  tlie  regulator  is  in  tho 
smoke -box  They  are  painted  black,  with  red 
lining  and  grey  between  bunds  on  tank.  These 
engines  work  the  L.N.W.R.  Metropolitan  traffic  as 
far  as  Croydon.  There  is  another  rebuilt  class, 
Ramsbottom  safety-valve  and  dome,  with 
bearings  for  leading-wheels,  and  with 
cylinder*  It  x  JO.  There  is  also  another  class,  with 
leading  Bissel-bogic,  and  with  bright  brass  domo 
and  ICamsbottom  safety-valve,  very  like  the  Metro- 
politan engine*  themselves.  1  hope  some  other 
correspondent  will  furnish  dimensions  and  sketches 
of  the  other  railways'  Metropolitan  tank  engines. 
In  answer  to  "  C'urstairs,"  I  have  m>t  dimensions  of 
No.  303,  etc.,  S.E.R.-E.  W. 

[48-176.] — Met    By.    Locomotives. — One 

of  your  correspondents  wants  tho  principal  diracn- 
sioiis  and  pnrticuhirs  of  the  Metropolitan  Itoilway 
locomotives,  and  tank  locomotives  of  other  lines.  1 
■end  a  few  principal  dimensions,  together  with  a 
few  particulars,  of  some  of  the  tank  engines  on  our 
principal  railways.  On  the  Metropolitan  ICiilwny, 
ZOi  and  200  are  oft.  9in.,  l-coupled  outside  cylinder 
passenger  tank  engines,  with  BiMel-bogic*  at  lead- 
ing" end  ;  weight  about  13  tons,  and  designed  by  Mr. 
John  Fowler.  On  the  G.X.R.,  many  of  tho  tank- 
engines  were  built  at  Doncaster ;  sonic  cf  the  jsw- 


senger  wing  tiink-cnginn*  on  this  railwny  have 
driving-wheel*  Aft.  tun.  diameter,  such  as  274,  It:.', 
250,  etc.  Some  of  the  goods  saddle-tanks  luive 
driving-wheels  4ft.  fiin.  diameter,  such  as  rjOtj, 
which  was  designed  by  Mr.  Stirling.  On  the  O.W. 
Railway,  several  of  the  passenger  saddle-tanks  and 
wing-tanks  have  driving-wheel*  Aft.  3in.  cliametcr, 
such  as  556,  567.  202,  2X4,  1421,  etc.  '•  Sulford"  is 
alft. six -coupled  saddle  goods  tank-engine  ;  9S7nnd 
1224  are  :4ft.  Gin.  six-coupled  goods  saddle-tank* 
stationed  at  Birmingham.  Several  of  the  fifteen 
hundreds,  such  as  liVol,  1.109,  IS  19,  1523, 1537,  etc., 
MS  Aft.  six -coupled  goods  saddle-tanks:  some  of 
these  engines  are  stationed  at  Wolverhampton,  such 
as  1523.  where  it  was  built  lost  year,  tin  the  L. 
and  Y.  Railway,  some  of  tho  four-coupled  passenger 
saddle-tank  engines  have  their  driving-wheels  oft. 
in  diameter,  such  as  623  F.Ik.  637  Sunbeam,  025 
Venus,  etc. ;  the  hurt  of  these  was  in  a  collision  at 
Burscough  Junction  in  1SS0,  in  which  both  driver 
and  stoker  were  killed.  No.  50  is  a  oft.  Hin. 
four-coupled  passenger  wing-tank,  and  was  built  at 
the  Glasgow  Loco,  Works  by  Dubbs  and  Co.,  in 
OntheL.B.  and  S.C.  Railway,  the  tank- 
engine*  of  the  "Terrier"  class  have  driving  six- 
coupled  wheels,  3ft.  11  fin.  diameter,  cylinders  13in. 
by  ilin.,  hnve  the  Weitiughouso  brake,  uud  were 
designed  hv  Mr.  Stroudley.  On  the  M.  Railway, 
126.1.  126C.  126S,  1_>71,  V2Tl,  etc.,  are  5ft.  Gin.  four- 
eouphsd  pns«enger  wing-tanks,  cylindem  17in.  by 
24in..  have  liogie  at  trilling  end,  were  designed  by 
Mr.  Johnson,  weight  43  tons  Oewt.,  were  built  at 
Glasgow  in  1 M7 '»  by  Neilson  and  Co..  and  run  local 
trains  between  Biriuingbain  and  Wolverhampton  ; 
7N9,  793,  791,  etc.,  aro  oft.  2in.  four-coupled  pusseu- 
ger  wing- tanks,  run  local  train*  on  portions  of  the 
Metropolitan  Railway,  and  were  designed  by  Mr. 
hartley.  On  the  North  Staffordshire  Railway,  25 
is  a  four-coupled  passenger  wing  tank-engine,  and 
was  built  at  Stoko  Locomotive 
Feo  XXTHEtTB . 


Works,  1H.S2.- 


[4M81.]-Blgging  Boat  Yawl.  —  I  should 
recommend  a  lug-soil,  as  shown  in  Fig.  1,  it  being 
oasdy  managed,  and  if  arranged  as  shown  in  the 
figure,  with  about  tho  same  pro]>©rtiou,  it  will  give 
a  good  result,  according  to  the  lines  of  the  Ixh*. 
The  sketch  shows  the  vessel  close-hauled.    Fig.  2 


Ft  C.S. 


represents  an  adjusting  shacklo  for  tho  purpose  of 
tightening  the  stays.  It  consist*  of  a  right  and  left- 
handed  gun-metal  screw,  with  a  swell  uud  holes  for 
towing.  Two  shackles,  hn vmgeorrespunding  female 
threads  to  the  ends  of  the  screw,  enable  one  motion 
to  draw  the  two  together,  tho  reverse  motion 
separating  them.  Respecting  water  ballast,  I  don't 
know  where  you  can  get  bags  cheap.  I  have  seen 
pillows  for  wuter-bed*  in  good  condition  cheap ;  but 
1  think  stones  quite  as  good  for  the  kind  of  boat. 


[484H1.]  -Blgging  Boat  Tawl.-I  do  not  see 

how  "  S.  S."  U  to  rig  his  boat  as  a  yawl  with  only 
one  mast— ho  will  require  main  uud  mi/.cn  mast, 
with  gaff,  mainsail,  and  jib  brought  down  to  a 
short  stout  bowsprit ;  the  mixeu  may  be  cither  a 


working  lug  with  the  tack  brought  down  to  tli 
mast  a  little  above  the  level  of  the  gunwnlc,  and  the 
sheet  rove  through  a  block  at  the  end  of  uii  out- 
rigger or  fixed  boom  projecting  from  the  stern,  or  a 
Bermudian  mixen.  which  is  triangular,  end  does  rrot 
require  a  yard.  The  jib  and  mixen  should  balance 
each  other,  so  that  the  boat  may  be  sailed  under 
them,  or  tho  mainsail  alone  if  necessary.  "  S  S." 
eon  set  up  his  stays  by  substitutinga  right-and-left- 
haud  screw  tupped  into  the  ends  of  a  tsiwo  of  tube 
for  the  dead  eyes  ami  lanyards  usually  employed. 
The  tube  should  have  a  hole  about  the  middle,  in 
which  to  insert  n  |»n  to  heave  it  round  by,  uud  the 
stay,  should  be  moilo  of  wire  rope.  A  storring- 
wheel  in  so  small  a  boat  would  be  only  u  nu£san<  •. 
Nothing  is  so  handy  ■>»  an  ordinary  tiller,  especially 
for  soiling.  1  iTo  ui  .  kuow  where  you  ran  gut 
water-bags  cheaply  ;  but  why  use  them  at  ull  r— 
Waii. 

[4SiSd.J— Wool  Skins.— If  "Waste  Not"  will 
contrive  a  tox  or  old  barrel  with  a  hole  in  one  cud 
of  about  three  or  lour  inches  in  diameter,  so  that 
steam  con  bo  introduced  beneath  from  u  --malt 


boilvr,  he  will  find  that  on  passing  the  skins  over 
the  hole,  tho  wool  will  Is?  so  loosened  that  he  can 
tear  it  of!  rapidly,  ami  with  great  case.  Care  must 
be  taken  to  preserve  the  temperature  of  the  steam, 
so  that  us  little  condensation  as  possible  takes  place 
within  tho  barrel.— A.  A.  C. 

[4X193.1  —  aas-Stovos.  —  "  Ilayling  Island  " 
cannot  do  Detterthan  try  Ritchie's '  •  tux  Calor"  gas- 
stoves  for  hi*  conservatory.  Acting  upon  the  strong 
recommendation  of  Mr.  Veitch,  of  King's-road, 
Chelsea,  I  used  a  couple  of  the  heat-giving  Ritchie'* 
stoves  in  my  greenhouse  bust  winter,  and  they  effec- 
tually kept  the  temperature  up  to  the  jx>int  required 
—not  a  high  one  certainly,  but  quite  high  enough 
for  tender  ferns,  bedding-out  plants,  &c.  Tlwi 
stove*,  us  "  Ilayling  Island  "  surmises,  require  no 
flue,  emit  no  unpleasant  smell,  and  generate  no 
blacks  ;  and  my  plants  throve  as  well  as  if  my 
housu  had  been  hnated  with  hot- water  pipes  no 
trouble  of  keeping  up  fire  s  or  raking  out  cinders. 
The  go*  is  simply  lighted  and  turned  up  to  tho 
necessary  height,  and  turned  oil  if  not  reqitired  in 
the  diiv-timo.  I  must  snv  that,  in  spite  of  Mr. 
Veitch's  recommendation,  I  had  some  misgivings 
about  these  stoves  before  actually  uring  them.  All 
these  were,  however,  dispelled  when,  after  a  fort- 
night's constant  use,  I  round  my  plants  healthy 
and  vigorous,  which  they  continued  up  to  the  tirno 
when  artificial  heat  was  no  longer  necessary.—- 
lll'illl  ANJ.fcE. 

[4S194.1  —  Mlcrophotography.  —  I  think 

"  Shutter  will  easily  find  the  actinic  focus  of  any 
objective,  if,  after  having  made  the  necessary  cor- 
rections for  cover-glass,  and  removed  the  eyepiece 
{never  use  eyepiece  or  anything  else  between 
objective  and  sensitive  plate) ,  tho  best  visual  f ocu* 
is  obtained,  he  will  turn  the  fine  udjustment  until 
the  object  appears  surrounded  by  a  red  areola.  If 
it  cannot  bo  surrounded  by  a  red  areola,  tho 
objective  is  Mgfget,  and  dws  not  require  this 
correction.  A  blue  glass  stuud  is  then  placed 
between  the  source  of  light  and  substage  condenser : 
tliis  monocliromatiscs  the  illumination.  Some 
German  opticians  manufacture  photogrupliic  ob- 
jectivca ;  but  their  employment  is  unnecessary, 
especially  when  using  high  powers  :  then  the  visual 
and  chemical  foci  are  so  close  as  to  be  practically 
it.  Direct  light  and  an  achromatic  con- 
of  lesser  aperture  (numerical  aud  actual) 
than  the  objective,  gives  the  beat  Ulumination  for  all 
pathological  and  histological  preparation*.  Oblique 
light,  without  an  open  substage,  is  necessary  for 
tho  resolution  of  minute  surface  markings.  Should 
"  Shutter "  desire  further  information,  I  will  be 
most  happy  to  supply  it.  if  ho  will  ooramunicato 
iv ;'h  me.  I  append  ud'lrcss  for  this  pur)* Me. — A. 
Cowley  Mituv,  B.A.,  M.B.,  Craven.  Anns,  Mun- 
slow,  Salop. 

[ISI97.]  -  Plating-  Brass.— Use  a  strong  solu- 
tion of  cream  of  tartar  hot ;  add  first  some  grain 
tin.  Then  put  in  your  discs  (which  muvt  l>c  tho- 
roughly  clean),  and  boil  for  a  few  minutes,  when 
tl.cy  will  be  thoroughly  cleaned  ;  or  you  might 
silver  them  this  way:  chloride  of  silver  1  lxirt, 
common  washing-soda  2  parts,  common  salt  1J 
parts ;  mix  with  a  little  warm  water  until  an  tliin 
as  cream  ;  as  it  gets  exhausted  of  metal  it  may  bo 
replenished  by  the  addition  of  a  little  silver  chloride. 
The  best  way* to  apply  it  i*  to  a  [riece  of  rag  ou  the 
end  of  a  stick,  dab  in  tho  mixture,  and  ruh  on  tho 
articles. — Girdles/to xb  Weight. 

[4.130*.] — Roman-Candle  Stars.— Mix  your 
stars  with  shellac  varnish— atioHt  2ox.  shellac  dis- 
solved in  lOoz.  methylated  spirit.  They  will  then 
be  quite  hard.  You  seem  to  have  got  hold  of 
peculiar  eompositioiis  ;  let  rnc  warn  you  that  most 
book*  professing  to  deal  with  firework-making 
contain  useless  mbbi*h.  The  l*-*t  I  know  were 
articles  by  "  FracUcus  "  in  the  "  BoyB*  Magazine  " 
several  years  ago.  Your  rocket  composition  wonld 
blow  them  all  to  pieces,  if  projierly  made.  Uso 
nitre  13,  sulphur  3,  charcoal  0,  mealpowder  2. 
Choke  .-ill  vour  cases,  small  aud  large,  and  moke  the 
rocket*  hoflow  ou  a  guu-uictal  spike.  Llry  tho  water 
of  crystallisation  out  of  all  Uio  salts.  -Joilx  S.  B. 
Betx,  C.E.,  Newcastle. 

[IS.3W>.|— O.  B.  B.  Engines.— The  only  new 
eugin-s  tliat  I  am  aware  of  which  are  runnuig  ou 
the  Joint  Line  arc  the  7ft.  Sin.  single  express  (245 
and  iJOO  cbiss) ,  which  have  been  so  reeently  deserilied 
as  to  need  nr.  further  dimensions  being  given.  The 
engine*  mostly  usol  are  the  old  2SI)  clan*  (IWJ-18C6) 
for  exjiress,  and  tho  No.  1  class  (1KU.H-I870)  for 
local  traffic.  I  may,  however,  odd  that  there  rciW 
lie  a  i  loss  of  new  engines  nitmiugsliortly,  which  aru 
nt  present  being  built  at  Stratford"  livm  Jlr. 
Worsdell's  design,  and  tho  fii-st  of  which  [l  to  \<o 
out  by  Dec.  titli.  This  class  will  liavo  7ft. 
eoupl«'il-whwls,  nnd  alsy.it  "it.  i'in.  h  ading- wheel, 
which  will  be  fitted  with  the  radial  axle-box. 
Cylinders  (outside),  18  by  21.  They  will  also  have 
tl'r  .l„y's  j.«t  1  •  ^^l"1'  p  ir  ;  b  il  rs  an  1 1  intes  of 
steel.  The  cab  and  sidashi-i-s  will  1"  in  oik"  con- 
tinuous plate,  without  break ;  the  donkey-pump  of 
the  Wcstinghouse  brake,  c.ming  between  tho 
splashers,  will  not  1«  seen,  access  Iwiug  gained  to  it 
for  oiling,  ice,  throu-h  the  number-plate,  which 
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will  1*  Unged  for  tln>  purpose.  1  shall  bo  most 
happy  to  send  a  sketch  with  dimension*  on  some 
future  occasion,  should  our  readers  think  it  will  bo 
,.i  any  interest  to  them.— Bi'BYiiOWt. 

[IS.»<)7.  J — Sky-Booketa.— "Grapho"must  have 
made  a  loistako  in  saying,  "that  the  cavity  left  by 
the  piercer  i*  '  filled  up  '  with  ncifcl-'xjwder.''  The 
cavity  must  be  lvtt  hollow  ami  open.  The  mouth 
of  the  ease  is  primed  In'  smearing  w  ith  meal-powder 
atid  water  as  a  soft  lia'ste.  I  will  give  my  own  rc- 
cipc  for  red  stars :  Chlorate  <>(  iiotash,  <> ;  nitrate  of 
strnutin,  10;  sulphur, 3;  fine  charcoal,  11 ;  shellac.  1 ; 
antimony,  1.  This  is  u  brilliant  red.  I  idiould  nut 
advise  the  uw  of  clay-stopped  mouths  for  rockets. 
It  answers  very  well  fur  large  gcrhs.  ltockct  star* 
should  not  tie  too  small,  about  Un.  square,  except 
fur  small  rockets.  About  Jin.  to  Jin.  liore  when 
2in,  square  will  be  about  the  size. — John  S.  B. 
Bull. 

[iH-Vt;.]  —  S»7-Bocketa.  "Grapho'*"  extract 
from  Spon'B  "Workshop  Recipes  may  mislead, 
linixs  cases  for  inclosing  r<**kci-e.aJH'*  wnite  ram- 
ming are  quite  useless.  The  book  I  recommend  is 
much  more  modem,  and  well  worth  having. 
Coloured-fire  eom|>obitious  will  not  nuike  stars,  nor 
will  spirits  of  wino  make  them  stick  together.— 
J.  F.  E. 

(40510.]— Electro-Motor.— You  had  beet  not 
attempt  to  use  an  electro-motor,  as  the  cost  of 
working  the  buttery  to  drive  a  loin,  fan  at  the 
speed  you  mention  would  tie  excessive.  It  would 
require  from  2>  to  100  sudi  cells  as  you  describe, 
and  the  cost  would  be  too  great  to  run  10  hours  per 
day.— J.  SCTCIJITE- 

[1851o.l-Besista.nce   of  Wire.  —  In  Mr. 

Sprague's  liook  there  is  a  valuable  table  which 
j^ives  all  such  jxirticulars.  I  quote  from  it  the  re- 
sistance in  ohms  per  pound  of  the  No*,  you  sisscifv  : 
No.  12,  -023.11 :  14.  -OGtiOS;  1G,  13141  ;  20,  1-3:347. 
Pure  copper  at  IX)J  Fahr.  assumed.  — Nrx.  I>on. 

Electric  Clock.— I  am  glad  to  find 
my  guess  at  your  arrangement  was  correct,  and 
that  I  hare  been  of  use  to  yon.  The  sketch  ou 
p.  118  is  not  quite  correct,  inasmuch  as  the  magnet 
should  be  immediately  beneath  armature  when  |*?u- 
dulum  is  at  rest.  My  reason  for  telling  you  to  put 
pendant  ou  one  side  of  the  vertical  ia  that  it  i*  difficult 
to  break  contact  at  the  right  moment  when  placed 
in  the  middle.  Make  spring  as  weak  as  is  con- 
sistent with  freedom  from  chattering  at  contacts. 
Make  under  side  of  armature  slightly  rounded ;  fix 
magnet  so  that  armature  posse*  as  close  as  possible 
without  fouling  ;  adjust  pendant,  or  bend  spring, 
ice.,  until,  even  when  pendant  catches  in  the  notch 
furthest  to  the  left  (p.  118),  contact  is  broken  just 
rs  armature  is  ou  the  point  of  reaching  centre  of 
magnet-core,  and  set  your  clock  going  again. 
These  are  the  heat  instruction*  I  can  think  of  ;  by 
experiment,  you  may  possibly  find  better  adjust*, 
moots.  If  you  make  B,  on  my  sketch,  a  screw, 
with  platinum  point,  I  think  you  could  adjust  num- 
ber of  beats  to  some  extent.  1  am  sorry  I  cannot 
tell  you  where  to  get  dial  enamelled.  Perhaps 
some  of  our  watchmaking  correspondents  can  give 
yon  tho  required  address.-  Glattoji. 

[48528.]— Bee  Skeps  — Even  if  you  get  your 
elm  boards  straight  and  prevent  them  warping,  they 
will  not  last,  for  although  elm  is  an  excellent  wood 
for  articles  of  furniture,  or  for  keels,  gnrboard 
strokes  of  boats  and  snips,  sunk  piles,  4c,  it 
quickly  perishes  when  exposed  to  the  atmosphere, 
so  tliat  it  is  alternately  sopping  wet  and  then  dry. 
If  anyone  advises  you  to  use  elm  posts  for  fencing, 
you  will  know  what  to  think  of  him ;  he  is  a 
•'  friend  "  whose  advice  is  to  be  made  a  note  of,  but 
not  followed. — Es&ah. 

[48528.]  —  Bee  Bkepa.— If  you  can  keep  elm- 
board  from  warping  you  will  be  more  clover  than 
most  men.  If  you  cannot  afford  to  abandon  the 
boards  till  up  the  openings  caused  by  the  warping 
with  mortar  or  plaster  of  Pari*.— E.  B. 

[48.i31.j- To  Engineers.  -  Without  further 
data  it  is  impossible  to  say  what  plan  would  suit 
your  particular  cose  best.  A  ratchet-wlieel  « 
juiwl,  a  cam,  Ate.,  &c.,  in  combination  with  a  nek 
and  pinion  under  the  table,  would  give  the  required 
motion.  If  you  have  a  chance,  visit  an  engineer's 
shop,  and  observe  how  a  slotting-iuachino  table  is 
traversed.— Labou  Uilnla  Visctr. 

[48.1;i2.1-  Nitrate  of  Lead.  Nitrate  of  lead  is 
made  bv  toiling  with  steam  in  a  stone  cistern  nitric 
acid  and  the  oxido  of  lead  to  the  point  of  saturation, 
when  it  is  run  into  other  stone  cisterns  to  crystallise  ; 
crystal*  collecbsd^aud  dried  on  a  stove  in  eorthcu- 

[48-VJ3.1  Angles  of  Pyramid.  -The  a*:glo* 
contained  between  the  sides  of  a  pyramid  may  be 
found  as  follows:— I  presume  you  know  how  to 
calculate  the  angles  at  the  buses'  of  the  triangular 
sidt »  ;  let  us  call  one  of  these  angles  A  (they  are, 
of  course,  all  equal).  Now,  if  from  one  of  the 
corners  at  the  hose  we  measure  a  distance  unity 
(lft.,  or  1  yard,  or  whatever  the  unit  may  be)  along 
the  base,  and  from  the  same  corner  measure  the 
same  distance  along  the  adjoining  base,  and  from 


the  points  so  found  ilraw  lines  at  right  angles  to  the 
edge  of  the  pyramid  sloj  ii:;;  up  f rum  the  comer ; 
these  lines  will  meet  in  a  poiut  somewhere  ou  this 
edge,  uud  will  inclose  the  angle  wu  require  to  tind. 
The  length  of  each  of  these  liues  will  be  sin.  A, 
and  the  line  joining  their  lower  ruls  will  1*  =  y/l ; 
we  have,  therefore,  a  triangle,  two  of  whoso  sides 
are  each  equal  to  sin.  A,  and  the  third  side  ■-• 
required  to  find  the  angle  contained  tietwoen  the 
two  equal  sides,  which  angle  we  will  call  u.  The 
ordinary  formula  for  cosine  in  terms  of  the  sides 
nuiy  be  Med,  and  from  this  it  will  lie  found  that  — 


cos."  y  =  1  —  £1  ,■  sin."  A]  =  -  cotan.*  A.  The  min 
that  0  will  lie  greater  thnu  a  rig 


t 


sign  shows 

angle,  so  cos.  (180  —  M)  -  cotan,'  A,  from  which 
181)  -  «,  and,  therefore.  H  may  tie  found.  Auotlier 
result  may  be  given :  if  we  call  the  length  of  the 
base  i,  and  the  height  of  pyramid  A  :  it  is  cos. 
(1K0  -  Q  m{/P  **•  +  I')-  When  tho  pyramid  is 
oblong  tho  angle*  at  the  laue  of  tho  loug  sides 
must  lie  separately  calculated  from  those  of  the 
short  sides :  calling  theso  A  ami  B,  the  equation 
will  he  cos.  (180  -  V)  =  cotan.  A  .  cotan.  B.— 
M.I.C.E. 

[4853(1].—  Indicator  Diagram*.— Are  the  in- 
dicator tajis  near  the  ends  of  the  cylinders  i  as  from 
the  loops  in  tho  diagrams  it  would  appear  that  the 
tap*  are  the  length  of  the  cylinder  from  the 
ends  of  the  cylinder,  the  loop  being  caused  by  the 
piston  cutting  off  all  communication  lwtween  the 
cylinder  and  indicator,  causing  tho  indicator  pistou 
to  fall  and  again  rise  (lute  in  action)  when  |nston 
lead  uncovered  the  o|K-uiug  to  indicator. — BoawtLL. 

[4853d.  |— Indicator  Diagrams  -The  loop  is 
auxed  through  the  steam-valve  being  too  lato  ; 
that  is,  tho  piston  has  commenced  its  stroke,  and 
moved  some  distance  before  steam  is  admitted  to 
the  cylinder.  The  remedy  is  to  givo  tho  valve 
"lead""  ;  but  a*  you  give  no  particulars  of  tho 
engine,  I  cannot  say  how  much  exactly.  But,  for 
a  Btart,  put  tho  crank  on  dead  centre,  and  let  the 
steam  valve  lie  open  ,',;in.  at  each  end,  when  tho 
cylinder  is  hot.  You  will  find  a  material  improve- 
ment in  the  working  of  the  engine.  I  shall  have 
pleasure  in  giving  you  any  further  advice.— Labor 
Omnia  Vixen*. 

[48536.]— Indicator  Diagrams.— The  loop  is 
evidently  caused  either  by  a  bod  attachment  of  the 
indicator,  or  a  slackness,  either  in  bearings  or  piston- 
rod,  between  the  piston  and  crank.  I  once  Knew  a 
similar  loop,  though  not  so  distinct,  caused  lyr  a 
groove  worn  upon  the  slide-valve  face.  Your 
diagram  shows  a  contraction  of  the  steam-pas- 
sages, which  I  have  mentioned  in  my  reply  to  query 
48o37.  1  think  you  will  find  that  an  unusual 
vibration,  either  of  indicator  or  rods,  from  either 
cause  I  mention,  will  account  for  tho  loop,  but  I 
cannot  see  that  it  is  detrimental  to  the  effective 
working  of  the  engine,  nor  so  serious  as  tho  fall  in 
the  horizontal  line  at  the  top  of  the  diagram.— 
Fbeji.  Waixiui. 

[48536.]  — Indicator  Diagrams.  Tho  loops  in 
your  diagram  at  both  strokes  of  tho  jiistou  are  pro- 
bably caused  by  the  looseness  of  the  bearings  be- 
tween the  piston-rod  and  the  crank,  and  will,  if 
this  is  the  case,  be 

u.  b.  a. 

[48537.]  — Indicator  Diagrams. —The  chief 
fault  in  your  diagram  is  that  it  shows  your  steam 
cut  off  at  the  beginning  of  the  stroke — in  fact 
directly  the  piston  has  commenced  to  move.  To 
cut  off  steam  at  half-stroke  you  will  have  to  reset 
your  valve.  I  should  like  to  know  the  form  of 
diagram  from  the  reverse  side  of  the  pi«t«ii.  The 
one  you  send  is  otherwise  a  good  shape.— H.  B.  (i 

[48537].— Indicator   Diagrams.— The  valvi 


up; 


i  lie  suddenly 


mod  full  at 


meut  of  stroke,  and  afterward*  gradually  closed 
causing  the  steam  to  bo  wire-drawn,  which  cat 
scarcely  be  called  a  cut-off.  BotiwfXL. 

[48537.]-Indicator  Diagram*. -It  is  evident 
that  there  exist*  the  great  fault  of  contracted 
fcteani- passage,  either  in  port  or  'apes,  from  the 
diagram  you  sent.  Tho  top  line  should  be  hori- 
zontal, and  parallel  with  the  atmosjittcric  lino  up 
to  the  point  of  cut-off,  where  expansion  take*  (dace, 
and  from  which  the  fall  should  bo  gradual  to  the 
exhaust  point.  The  fall  of  your  line  from  it*  com- 
mencement, shows  that  tho  volume  of  steam 
entering  the  cylinder  is  not  sufficient  in  relation  to 
tho  velocity  of  tho  piston,  to  m»iiitnii|  the  initial 
pressure,  therefore  you  should  see  to  your  pipes, 
ports,  and  throttle-valve.  The  area  of  steam-port* 
is  often  considered  a*  a  proportional  to  the  area  of 
the  cylinder,  which  certainly  is  the  case,  but  the 
piston  velocity  must  be  taken  into  consideration  a* 
a  proportional  too.  The  piston  velocity  in  your 
case  is  440ft.,  therefore,  dividing  by  <i0  you  obtain 
the  velocity  \<rr  second,  and 

Area  of  ports       _  PL-ton  velocity  in  feet  per  sec., 

Area  id  eyhmi,  V  iTin 
from  which  formula  you  can  easily  ascertain  where 
tho  fault  lies.    Tho  "area  of  etcum-pipe  should  lie 
area  of  purts  x  I  I.   The  n-st  of  the 
fairly  good,— Fkm  W 


[48537.]  —  Indicator  Diagrams.  —  A  case  oi 
'•  w  ire-drawing  "  the  steam.  Either  the  engine 
hud  not  full  load  on  her  when  the  diagram  was 
taken,  or  el  no  you  have  a  much  higher  pressure 
in  boiler  than  is  required.  If  you  cannot  alter 
Uiikr-pressure,  put  tali  on  the  valve  to  cut  off 
earlier.  But,  like  preceding  querist,  you  don't  give 
sufficient  data.  All  queries  on  diagram*  should 
give  scale,  boiler  pressure,  diameter  of  cylinder  and 
stroke,  revolutions  per  minute,  and  any  peculiari- 
ties of  valve-gear,  or  work  to  be  done.  "If  you  will 
let  me  have  the  necessary  information.  I  "shall  be 
leased  to  help  you  to  put  the  engine  right.— Lilioi: 
Omnia  Vbmtt. 

148538.1— Plumbing  —  You  cannot  do  better 
than  read  the  "  E.  M."  for  July,  ISS1  ;  you  will 
get  the  information  you  require.  The  articles  on 
joint  wi|iing  are  very  complete. — A  Plltblh. 

46.]— Induotlon  Coil  — If  tho  coil  can  have 
the  eu<!s  taken  off  und  In*  kept  in  a  warm  uveu  for 
day  or  two,  it  perhaps  may  recover  itself  :  how- 
ver,  this  is  a  dangerous  remedy,  and  yen  had 
hotter  re- wind  the  coil.  The  iron  wire  core  should 
be  wound  with  silk  ribbon  as  firm  a*  possible,  tlie 
uds  of  tho  core  being  al*o  tiound  with  cord  for  Jin., 
then  put  on  the  throe  layers  primary  ;  cotton - 
covered  wire  will  do.  When  the  primary  coil  is 
fastened  by  thread,  wrap  it  with  guttapercha  tissue 
cut  into  slips  about  {in.  wide  and  2ft,  long,  so  a*  to 
make  four  thicknesses  of  guttapercha  tissue  on 
the  primary  ;  next  drive  a  wiio  into  ono  owl  anil  a 
wire  handle  into  tho  other  end  of  the  cod  to  turn 
it  by  ou  two  wooden  supports  ;  run  the  cotton 
secondary  wire  through  melted  inrefau,  or  you 
will  not  get  it  close,  and  insulate  tho  layers  of  wire 
with  guttapercha  tissue  overlapping,  to  nuke 
three  thickni-ssc* ;  when  the  winding  is  done  put  on 
the  end*  of  the  coil.  If  you  use  your  cotton- 
red  wire  for  another  purpose,  and  replace  it 
with  4oz.  of  silk -covered  wire,  vou  will  bo  better 
It  is  no  advantage  to"  wind  a  small  coil 


[18548.]— Steam-Englne-  An»-h.p.  (nominal) 
engine  wdl  cut  up  llin.  plunks  with  saw,  Jcc,  in 
fair  condition :  but  I  would  strongly  recommend  a 
10-h.p.,  with  cylinder  10'in,  diam.,  and  u  Cornish, 
boiler,  with  grate  arranged  to  bum  sawdust,  ice. 
An  inverted  cylinder  engine  would  not  require  quite 
so  much  room  or  foundation  as  a  horizontal ;  but 
there  is  not  much  difference  in  the  wearing  qualities 
supposing  both  to  bo  equally  well  made.  Dou't 
have  a  welded  boiler  ;  have  a  Coraivb  boiler,  U'ft. 
long,  5ft.  diam.,  with  30in.  Hue  and  two  Galloway 
coiueul  tube*.  It  should  lie  tested  to  double  the 
working  pressure  ;  say,  you  work  at  (iOlb.,  test  to 
1201b.  The  room  ove'r  boiler  cau  be  arraxged  as 
drying  stove,  whilst  you  will  have  engine  ktsd 
boiler  power  for  other  purpose*  whenever  required. 
Having  had  some  experience  in  tins  line.  I  shall  bu 
pleased  to  afford  you  any  information.  —  La  Eon 
O SIMLA  VlA'CTT. 

[48.V48].— Steam-Engine.—  The  engine  portion 
of  this  query  I  leave  to  someone  with  special 
experience  ui  wood- working  machinery.  As 
regards  tho  boiler,  I  may  say,  ilo  not  get  a  welded 
boiler ;  get  one  riveted ,  the  pressure  wul  all  depend 
ou  the  sue  of  engine  ;  a  boiler  double-riveted  at 
longitudinal  seam*  is  24  |wr  cent,  stronger  than  one* 
single-riveted.  I  should  think  a  good  vertical 
boiler  with  cross  tubes  in  tire-b:>x  wuuld  be  as 
useful  a*  any,  and  perhaps  as  cheap.  When  you 
get  a  boiler  send  particulars,  and  1  will  give  the 
highest  possible  pressure.  Do  not  get  engine  and 
boiler  barely  strong  ouough  ;  get  one  that  will  give 
a  little  margin.  The  most  rcliablu  information  would 
t*r  sent  on  application  to  makers  of  wood-working 
machinery.—  Boswkij- 

[4H.V49].-  Steam-Boiler. — A  boiler  18in.  diame- 
ter, J  in .  plates,  would  burst  at  about  OOOlb. ,  if  single- 
riveted,  and  at  about  7101b.  if  double-riveted.  IhiH 
would  give  a  safe  working  pressure  of  1001b.  under 
Lloyds'  rules,  as  tho  Board  of  Trade  allow  a  margin 
of  Jth.  Lloyds  Jth,  and  insurance  companies  about 
j.  But  what  about  the  ends  r  If  they  are  flat  or 
weldiil  into  shell,  the  obove  does  not  apply  to  tliem , 
but  if  suitably  dulled  or  cambered  and  flanged  ami 
securely  riveted  to  shell,  then  they  will  lie  nearly 
as  strong  a*  shell,  and  quite  so  if  a  longitudinal  bolt 
be  applied  from  end  to  end.  Haiti-water  i*  vn-y 
good,  and  if  I  had  a  sufficiently  large  quantity  I 
should  not  use  any  other.    The'  times  of  clcamn) 


must  be  ruled 
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Electric  Bella.— You  ( 


single- Btroko  electric  bells  by  not  using*  i 
breaker,  and  simply  joining  the.  two  ends 
coil*   ou  tho   electro-magnet  to  the  two  1 


sQy  mako 
contact- 
em!*  of  the 
binding; 

screw*.  On  tho  circuit  being  completed  the  magnet 
draw*  tho  hammer  ou  to  the  bell  each  time  that 
tho  circuit  is  completed.  The  continuous  action 
bell  i*.  however,  rather  more  complicated,  and  wdl 
lie  better  understood  by  reference  to  the  diagTara. 
A  small  piece  of  brass  or  iron  is  lived  in  a  suitabUs 
way  (riveting  i*  best)  ou  to  the  armature  of  your 
bell,  upon  which  rests  odgewoysa  piece  of  flat  1 
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A,  shaped  n*  in  the  diagram;  it  is  m].;»>rteJ  bva 
lucre  ot  brass  tube,  through  which  a  screw  R  fumt 
•sn-unng  it  to  the  board -not  too  tightly,  however. 
*o  as  not  to  nllovr  of  it!  swinging  easily"  ;  It  piece,  of 
Ixmm  rod  or  stout  wire.  C.  is  driven  into  the  l.i—- 
board  in  such  a  way  that  when  A  is  drown  il'ntn  In 
the  spring  K  a  go«*l  rontuct  is  formed  Mvivn  A 
-mile.  A  wire  is  taken  from  C  to  cue  biii-Uug- 
screw  of  the  ht  II.  and  a  wire  is  taken  from  the  brass 
f  ulie  which  supports  A  to  another  separate  landing- 
••crew  D.  'Hie  dotted  Ulie*  represent  wires  as  well 
.-is  the  other  lines;  the  dotted  lines  also  represent  the 
■Ureeti.ni  of  the  current  for  the  continuous  action 
tho  >ame  wire  to  the  rinc  element.  The 


••tirrrrit  |>aves  from  the  zinc  to  the  contact 
through  the  roils  to  C.  ■cross  A,  down  B,  and  out 
through  the  binding-screw  D  to  tlie  carbon  element. 
Thi'  bs-il  is  stopped  by  pulling  a  cord  attached  to  A. 
which  breaks  the  contort,  and  which,  if  pulled  hard 
enough,  forces  the  armature  towards  Die  magnet  bv 
rubbing  against  the  piece  in  the  armature  (which 
in  list  ba  made  in  the  shape  of  the  diagram).  When 
it  gets  almve  the  piece  in  the  armature,  the  armature 
springs  buck  and  A  rests  on  the  piece  of  bras*  again, 
rc-ndy  for  another  time.  I  know  of  no  way  of 
tostitp  jaraoin  wax.— Atfxikb. 

['*•"►">  lj    Determination  of  Carbon  In  Caat 

Trbn. — Take  1  gramme  nf  the  iron  in  a  tine  state  of 
division,  place  in  a  small  lieakcr  and  add  about 
1<"V*.  of  strong  solution  of  cuprous  chloride,  keepat 
about  90*0'.  for  one  hour,  then  add  uhout  lcc.  of 
strotii  hydrochloric  acid,  and  heat  until  all  pptd. 
f  )|  [«  is  dissolved.  Tlie  residue  will  consist  of  th" 
wli il"  of  the  enrbon  and  some  of  the  silii-a  in  the 
iron  :  niter  through  asbestos  (the  asbestos  may  be 
put  in  a  filter  paper),  dry  at  UK)  C,  weigh  the 
asbestos  and  carbon,  then  place  in  muffle  until  all 
tl»c  cartion  is  burnt  off.  and  weigh  the  asbestos ; 
diffrn-nce  gives  the  total  rarbon  in  the  iron.  To 
ri  fid  the  graphitic  carbon  :  Take  1  gramme  of  iron, 
dissolve  in  IIC1,  filter  through  paper,  dry  at  100, 
!tcra|*>  off  the  silica  and  graphite,  weigh,  ignite,  and 
weigh  residue:  difference  gives  graphite.  Total 
i-»rb«n  —  graphitic  -  rnmhined  cnrlmn.  The  above 
arc  far  superior  in  accuracy  and  ease  to  any  com- 
bustion methods.  -A.lt.S.M. 

[iS.1.,7.'  —  Boat  —  Xo manual  power couid  propel 
a  boat  of  the  ls?ain  and  draught  specified  against  a 
four-knot  rurn'iit  so  advantageously  as  ordinary 
rowing,  which  is  the  form  in  which  the  best  per- 
centage of  effect  can  bo  got  out  of  manual  force  ; 
but  rowing  a  large  bout  against  a  strong  current  is 
most  exhausting  labour,  and  would  require  fre- 
<:ueut  relays  of  rowers,  axul  a  good  many  of  them. 
If  t  iwing  by  men  or  animals  is  not  available, 
nothing  remains  but  steam -{tower,  with  all  its  draw- 
tsicfcs. — Kouccsox  L'bvboe. 


I  tlu  know  from  Kid  experience  that  they  are  not 
the  slighU  st  use  for  conversion  into  cutting  tos 
ami  least  of  all  for  tips,  for  which  purpose  the  very 
best  cast  steel  is  none  t,s>  good,  and  the  few  p?iice 
'•  li."  will  save  in  material  wUl  bu  lost  over  and 
over  if  he  uses  the  spindles  for  anything  else  hut 
makeshift  screwdrivers.  If  they  had  anv  workable 
value,  thro  would  not  be  so  many  old  ones  for 
sale.— Somi  EasTF.ltx. 

pW570.]  —  Loss  of  Sight.— I  sometimes  partially 
lose  the  sight  of  my  left  eve  for  about  a  minute  or 
«o  ;  if  I  look  at  a  book  I  find  Unit  I  cannot  see  some 
lines  at  the  top  of  the  page,  it  is  simply  blotted  out 
as  if  bv  a  dark  curtain  ;  sometimes  the  darkness 
gradually  increases  until  I  can  only  see  half  the 
page.  After  a  short  time  the  curtain  seems  to  roll 
slowly  np  the  page,  and  my  fight  Ls  all  right  again. 
I  consulted  an  oculist,  who  mid  there  was  nothing 
whatever  wrung  with  the  eye.  I  fancy  it  has  sonic- 
thing  to  do  with  the  state  of  one's  stomach,  which 
may  be  considerably  out  of  order  without  one  feeling 
actually  dyspeptic. -11. 

r48.Vjl]— Screw  Tape.-  ••  South  Eastern"  can- 
not rut  his  dice  from  a  tap  :  he  must  cut  them  off 
a  hub.  To  make  a  hub  hn  shonld  get  a  piece  of 
steel,  cut  and  groove  it  in  about  a  dozen  planes  with 
a  small  file,  his  hub  should  bo  a  J  of  an  inch  larger 
than  he  wonts  to  cut.— Yorao  TtmsKJt. 

[llCiOn.]  Midland  Engines  -  Tlie  change  in 
working,  about  which  "  A.  H.  11.**  asks,  came  into 
operation  upon  the  1st  Xovember,  and  consists  in 
the  Leicester  engines  for  the  Scotch  traffic  being 
--'  to  London  to  work  as  follows :— 


Day 

Night 

expresses. 

expresses. 

10.35 

9.16 

11. 31 

*5 

a.m. 

6.3-2 

•JO 

7.45 

-Obtaining;  Heat  by  Chemicals. 

I  don't  think  that  "  I.  O.  C"  would,  obtain  any 
s-itisfactory  result  from  the  plan  he  sup^csU.  I 


1 ,  -li.-vr  that  Ititchie  and  Co.  hi 
their  "  Lux  CaJor  "  stoves  f 
oils  ;  and  if  their  n<la]>tntion  is  an 
c -ssful  as  their  pas-stoves, 
would  be  the  very  thing  to 


an  adaptation  of 
with  mine  ml 
suc- 
no  Hue,  it 
pur- 


i  is  anything  like  i 
which  require  no 

suit  "  I.  u.  u.v 


Jose  to  heat  a  small  wim.-J.  O.  S. 

[iVjoo.]  —Etching-.— I  gave  some  hints  respect- 
ing etching  a  couple  of  months  or  so  ago  ;  1  don't 
know  how  to  produce  a  line  like  an  engraving.  A 
ctom  section  of  a  line  etched  by  the  "  Dutch  mord- 
ant," shows  aring  witlithe  upi*T segment  removed. 
Tlie  acid  bites  into  fhc  copper,  and  as  it  penetrates 
widens  the  line  laterally;  Uiis  |irohubly  accounts 
for  the  difference  between  the  etched  line  and  the 
line  whkh  is  «implv  engraved  on  the  surface  of  the 
e.  1  sliall  be  glad  to  give  you  any  f  urthcr  hints 
it  I  can.    B.  B. 

[M573.] —Spindles  in  WooUen  Hills  I  can- 
n't  say  with  certainty  of  what  these  are  made,  but 
belicTo  it  is  shear  steel,  and  sonic  new  of  " 


The  distance  from  London  to  Leincster  is  W  miles. 
'■'  chains,  and  the  up  and  down  day  expresses  per- 
form tlie  journey  without  stopping  ;  the  engines  at 
present  working  these  trains  are  *Nos.  MM,  KX>7,  Hl'J. 
Tliese  Sc-otch  trains  an;  fitted  with  the  Westing- 
house  automatic  brake.  Xo.  0(5  has  been  rebuilt ; 
less  than  a  year  ago  this  engine  was  fitted  with 
steam  brake  and  vacuum  apiuiratus  ;  but  these  have 
now  been  taken  off  and  will  be  replaced  by  tlie 
Weatinghouse  brake.— Cleso'.st  E.  Wrkttox. 

[ISoiM.]    Half- Bound  Borinir  Blta.— If  F. 

Smirch  makes  these  jA„in.  smaller  at  the  back  than 
the  front  edge,  it  will  be  quite  sufficient  relief  to 
prevent  them  from  binding  when  in  use,  and  if  he 
sets  his  slide-rest  over  half  a  degree,  or  to  tajs-r  iin. 
to  tlie  foot,  lie  will  Is?  right,  llicre  is  no  need  to 
make  the  senii-cylindriciiT  part  too  long,  as  it  only 
increases  tlie  risk  of  warping  when  being  hardened'; 
and  here  I  may  remark  that  when  hardening  the 
bit  should  be  dipped  with  the  half-round  side  lean- 
ing JO*  towards  the  water.  If  plunged  pnr- 
iienditularly,  it  will  come  out  crooked.-- Sotrrn 
EastikX. 

[ISiSV]  —  Spoilt  Miniature.  -  Miniature 
painters  usually  (not  always)  mix  their  oolours  with 
a  weak  solution  of  gum-arabic  and  sugar-candy, 
with  a  view  of  producing  a  glossy  surface.  The 
rain-drop  has  dissolved  this  out  of  tlie  colour  upon 
which  it  has  fallen,  and  on  evaiionition  has  de- 
posited the  gum  and  sugar  on  the  outer  circum- 
ference of  the  drop,  J  ust  as  drojn  of  wine  or  beer 
spilt  on  a  mahogany-table  leave  sticky  rings  as  they 
dry  up.  Only  a  miniature  painter  can  repair  the 
damage  by  repainting  the  injured  part.— Itomxsox 

Cram, 


Cry  stnllisiiik- Tin  plate.  An  improved  method 
of  crvatallising  tin  plate  has  been  rec.utly  patented 
by  r.  ('.  S.  (ianlner,  of  Neath,  by  which  the  effects 
are  prnduti-d  more  expeditiously  and  cheaply  than 
UlMIIV.  In  the  usual  method  of  timiing  iron 
sheets,  they  are  first  plunged  into  hot  grease,  then 
into  molten  tin,  then  passed  through  rollers  working 
in  molten  tin,  and  lastly  allowed  to  cool,  the  tin 
{■late  being  then  finished.  When  it  is  desired  to 
jirodue*  a  crystallised  tinplate,  the  patentee  directs, 
by  nitnus  of  a  large  syriuge  with  a  tine  rosi^  a  spray 
of  water  upon  the  plate  immediately  after  it  issues 
from  the  rollers  working  in  the  molten  tin  (the  tin 
uir.n  the  plate  being  «till  in  a  incited  state) ;  having 
chilled  tlie  plate  by  this  shower  bath,  be  then  dips  it 
into  an  acid  solution,  the  crystalhsatiou  being  thus 
produced  in  the  ordinary  course  of  manufacture. 

Largest  Coll  Spring.— The  largest  steel  spring 
ever  made  has  been  successfully  rolled  at  Etonian's 
steel  works,  Pittsburgh,  Pa.,  for  the  United  States 
Car  Motor  Company,  of  I"hila1elphia.  The  spring 
i»  'tliift,  long,  (iin"  wide,  and  one-quarter  of  an 
inch  thick.  It  was  tempered  and  roiled  by  the 
motor  company  at  their  works  in  Philadelphia. 
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4HIAX.  Violin,  iw. 
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4Mim,  Valve  Trumpel,  IK. 

4HI70.  Etertricnl,  ISCt. 

4H1V8.  Best  Komi  of  Forge,  I2T1. 
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4H1XI.  Wijiid-Spliltiajf  Machine,  12a. 

4K1HB.  Msgaeto-Klvctrif  laa-lit  Msehine,  IM. 
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4Bli«2.  Civil  [service  Exam..  123. 

Camtiridin- fnivrndty.  123. 
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,4RW  —Harmonium  Reoda  — I  want 
U'jvt  se*.  uf  rtT^ls  in  my  huntcuiium.  It  is  Ove  Oclsvi*. 
only  one  set  of  vibrators,  Will  "  Haul  KynKsi,''  or  sny 
kind  writer  who  is  able,  inform  me  where  1  can  obtain  a 
new  set  of  brut  reeds,  like  thonc  recijmmrnded  by 
M  El^ve  "  In  stNue  of  the  back  numbers  of  the  "  K.  M."  I 
I  have  recently  experimented  on  the  old  set  by  making 
thetn  bend  s  lrttlc  to  their  work,  and  was  surprised  st  the 
cloir  flute-like  Quality  of  the  nine  nmdiKvd,  which, 
before  the  oprmtmn,  wss  Quite  "  reeo>  "  I  should  be 
iprite  satisnrd  with  the  old  set  now  In  the  instrument  if  I 
onuld  get  them  to  siand  in  tune  ;  but  with  a  hiirh  pres- 
sure of  wind  tao<t  of  the  notes  mitten  in  pitch  ;  so  I 
thought  It  would  be  bust  to  put  in  a  new  set.    Would  it 


into  thr  i 
the  reods  st  the 
ily  as  before  t— 

\t*m.'\  -  Boot-Heel.  —  Would  "  Jack  of  All 
Trade*  "  have  tin.  msstnew  to  say  bow  I  could  base  betl 
of  bout  made  so  that  it  would  lield  a  little  on  contact 
with  tlie  ground  t  Could  a  layer  or  M  lift  "  of  india- 
rubber  be  inserted  wlictl  the  heel  is  being  made,  or  could 
s  piece  in  the  form  of  a  cushion  bf  fitted  on  !  My  reason 
for  requiring  this  information  is,  that  having  hurt  my 
knee-joint  some  time  ago,  tlie  syuovisl  uieuibrstie  wlwre 
the  Ihiohs  uis^t  1mm  btsn  left  isiiiicwliat  Under,  and  there 
is  a  H^isltivtlMwi,  in  the  joint  to  the  sharp  contact  uf  the 
beel  on  flairs  or  other  hard  substanoc.  If  the  lus'l 
rieldi^imewhat  in  Jlhe  ^  manner  I  ( have  .Wribed,  I 

[4H-£H  )  Tinned  Meats.  I  uon't  understand  why  so 
many  limey  Unuol  nxut  has  not  Uie  nourisbiiieat  in 
it  that  ojmneai  meat  has  t  Is  this  mere  fancy,  as  I 
tlimk.  ur  is  it  real  t  Xow  ree ;  you  take  a  piece  of  mutton 
and  boil  it  The  hulior  is  often  thrown  away,  with  what 
nourishment  may  be  in  it.  Tlie  meat,  an  the  other  hand, 
is  cooked  in  the  tin  The  juice  remain*  with  it  and,  of 
that  part  of  the  nourishment  remains.  Why 
should  nig  the  tinned  meat  buvc  quite  a*  much  nourish- 
ment in  it  as  the  fresh  !— Eow  D.  This*.  Hoott. 

i  ■  r.-ip;-.rT    Si  ah-     Will    Mr.    Belcher,  or 

filers,  pliwsc  ilcssTibc  the  best  lmsuis  for  reducing  the 
red  and  black  oxides  of  copper  to  an  inpalpable  powder, 
say.  from  2  to  Scwt  daily  *  Also,  wbcttu-r  tliese  oxidm  as 
found  in  nature  iviuUin  th*  snmn  pcrfMitage  of  capper  »• 
the  seal-,  derived  fn,m  bciitnig  and  relling  meulii.. 

iMYfKt  r— w. 

(*•»«»)  1 -Speeding;.— Will  some  kind  reader  inform 
le  the  shnplut  way  to  flml  the  speed  ot  rullcys.  »1».  of 
IP«iing-wh«s>U  !-  S,  ,(71t, 

to  obtain  transparent  pictures  of  bui|.linir».  "oencry,  ite., 
and  whether  it  ls  iw-rcswy  to  take  them  direct  on  to  the 
plate  lor  as  many  copies  as  may  be  required,  or  can  they 
rw  printed  from  an  original  piste,  like  ordinary  photo- 
graphs t  1  should  llkewl-e  like  to  ask  if  it  be  possible  to 
obtain  a  transparent  |Hi  ture  from  a  pliotosrninhic  print, 
and  how  !  I  should  like  also  to  know  if  an  ordinary 
mv«ti»e  can  be  tak™  from  a  photographic  print  to 
enable  motv  copies  to  lie  obtained  us  gowl  aud  aa  dear  as 
(nan  th*  urigliisl  iesrati«' '  'Xaas. 

[V*irl :  Cleaning  Plate  Tbxw  can  I  clean  ln«i.b-s 
of  pluled  tctipots.  nulk-Jiur*.  .  where  the  m.,p  or  bniv'i 
can't  reach,  so  as  to  take  the  black  stains  out  ot  the  plate  I 
PUkTSKAS, 

sHOtl 1  Putting  Watch  on  Beat  -Many  (hanks 
to  Mr  James  Taylor  for  instructions  on  altering  hair- 
sprtiur.  I  should'  be  obliged  by  his  informing  nic  how  to 
nut  watch  on  beat,  Is  it  necessary,  when  replscintr 
halance,  let  add  dn«p  of  oil  t  I  may  mention  this  is  only 
tlw-  sc  xind  aecasion  of  my  attemptiiig  to  do  anytbn-,;  to  a 
watch  -Austin  «. 


^  :  1  Brick-Making.  Would  any  brick  manu- 
fai'turer  or  buro-  r,  or  any  rssolcr  of  the  •■  E.  M.,"  havu 
tlie  kindness  to  iodUato  tlie  U  st  principle  to  lie  used  1 1 . 
for  pp-isiring  the  criit.li  or  mortar,  aooivlinir  as  diy  is.m- 
pn.»si  ur  wit-uiouidwl  bricks  are  to  be  |malucvd.  aud 
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i  nf  preparing  and  moulding  the  nraf  !  (t|  For 
r  the  hrfcii  la-fore  burning  !  !J)  The  t*p»t  im>b<  nf 
"  ■  or  in  kiln,  and  in  tvie*-  of  kiln 


the  beat  mode  of  burning  cither  by  up  or  down-draught, 
so  aa  to  use  the  least  rjosaiblc  rpianuty  nf  coal,  and  ob- 
taining  the  biwt  and  moat  **iual  burning  -that  u  to  any, 
no  over  or  under-burnt  brick,  r  [41  Which  is  the  best 
nwalc  of  bcirning  brick*,  rather  by  means  uf  coals  intro- 
duced between  the  layers,  or  simply  by  inouu  of  uir  eur- 
miUpPirsilym-atedandre^sulatedatwtll!  iSI  The  best 
process  to  use  fur  continuous  horning,  so  »»  t»  lose  no 
time  and  none'  of  the  bmt  dev.: lope  -1  in  the  kiln,  if  u  kiln 
bp  used  !  >i  i  Th.'  best  kiln  to  lip  adapted  for  cntinunus 
burning,  econoniy,  ami  cosine**,  of  work  1—  A>  lo<<>BA>r. 

;«!aJ.r>1  Photopmphic    Enlarging;.— tan  nuy 

reader  kin-llv  de-scriTie  how  itzi  appiratu*  far  enlarying  by 
nrtiOrinl  light  iUinp  or  other  light  1  run  brat  be  mode, 
giiing  diinen-ioua  and,  if  possible,  some  kiwi  of  akrte-h  to 
work  bv  ■  Various  kind*  of  i»Ii|nrotu><  fol  this  piirr*.*<- 
arc.  I  know,  sold  ;  but  tin'  prices,  are  high.  1  tb>n-ior» 
feel  sure  that  any  information  on  the  aVeiic  subject 
Would  lie  mint  welcome  to  prwtrHrmphic  n udr-r*  who  an- 
no! too  well  piovi  l.d  with  this  miUV  t-.,.al<,  and  unnng 
tsaamtu—  Nr.jarn  r. 

wwii  ;— Preuurc  of  Pedals  In  Bioycle  and 

Tricycle.  -In  Vol.  XXI-,  p.  -i'Jt.  the  prc**ure  oil  pedal* 
of  laryrlr  ia  approximately  worked  nut.  Will  souie  oiw 
of  vour  mrrrapomlenta  kindly  work  out  the  same  fur 
tnryrlwf-T.V. 

[tWJ.l-Comblnatlon  of  Levers  T*  the  re  any 
work  on  tueduinica  which,  for  a  ciaritiiuatlou  of  lever*, 
give*  un  alirchniic  formula  for  the  »»  »  true,  iled 
through  by  1\  the  power,  and  W,  the  weight  '.—'I.  W. 

(tw»*i '  Carbonates  -Will  Mr.  Allen,  nr  other  of 
our  chemical  reader*,  kindly  give  the  solubility  of  isuram- 
ute  of  Mai*  and  iiiirMin,*;.-  of  potash  in  oidusary  methyl- 
ated spirit  I  Also,  i*  tlie  «p.  gr  a  gi»*!  guide  to  the 
purity  of  methylated  spirit  ! — I-jguiarm  a. 

|lHSB.]-Bloctro-PlBtinir  -WUl  some  of  "uot" 
kindly  my  what  per  cent,  of  rynnide  and  what  per  rent, 
of  silver  ought  to  be  III  a  silvcr-pUting  bath  to  get  the 
heat  results,  aa  my  solution  baa  gone  wrong ;  and.  by  ami- 
lyala,  if  1  kw'w  what  per  «-nt.  of  eneli  oiurbt  to  be 
1  o  -ent,  could  1  make  the  aolutiun  right  again  t-^Afl 
AaaTKra. 

[4H11il.;    'Watcawork.-I  «1j11  f«'l  gmteful  if  any 
of  o«r  w;iUlinuik:riii  i>ud«  r*  will  oaaiat  roe  in  the  follow- 
-  The  teeth  of       iip-wlnad  of  Oenfvn.  inatcail  of 
t  freely  out  of  e?  lindvr.eaUJi  on  rtght  «d«  of  name, 
t  >mi  finriiy  bakk«l  aa  til  atop  Wateh.    bolm  tlruea 
for  a  few  minutea  i:  uill  go,  and  the  beat  will  i«iund  very 

:  dear. 


run  ;  but  there  ia  a  irmtuur  nouc  inatcad  of  being  cb 
How  ia  balance  taken  or!  without  injury  to  cylinder 
Pivot. 

|««in  ]-  Organic  Analysis  Table  -Will  any  of 
the  re*ib  r*  of  the  "  1J  M."  kindly  irive  In"'  a  k\m>1  tatik- 
for  Ule  aepiratian  of  orgwk  ai'ida  I    I  have  MM 


Ai.Tata. 

[4Mtt  I-8llverlng'  Process.  I  waa  mn. h  pleaaed 
toaeea  ■■nmniuiu.'aiiioti  m  »  r»«nt  munlier  ffmi  Sir. 
Ttm^hear,  wh'e*  pnaa-«i  for  eilvi  nmr  mitrira  I  have 
nrnbTattawl  fr^u  th*1  eoKlHUM  of  the  "  K.  M."  to  In-  th  * 
very  beat  kn'iwn  ;  but  I  have  bo  far  failed  to  bwrn  what 
that  ttroieHN  ia.  Would  Mr.  lTolmea,  or  aoroe  of  "  oiira." 
kindly  aupply  partii  utura  of  the  proeiwa.  and  «liould  Mr 
Ilniahearwe  thia  query,  perhar*  he  would  oblige  by 
atatin^r  if  he  baa  made  miy  Itniiroveiii'nt  in  b:-"  roi t.tir»>ii-»l 
fonnilla  T  What  doe*  >lr.  llolniea  menu  by  the  commer- 
cial procew*  of  pilvcring  !—  Ai.taiu. 

[4.*l3.1-Strain  on  Chain  or  Wire.-A  chain 
■eiuhinsr  U'lji  i«  r  ft  i«  nuja  nded  from  t»\i  point"  lniifc, 
iliatiint,  centre  of  the  fratuun  falling  pift.  from  the  k'tel 
of  tbepninta  of  anapawf on ,  Wbal  fa  the  ten«ioti  upon 
Uie  two  end  link*,  ui.i  how  l»  it  ctllriilated  for  any  oUier 
weight  of  ehaln  .ir  anwle  of  deflrrtion  f  If  a  Hire  nf  in- 
appivclabte  weight  were  auLetifnteU  for  Uie  rhidn,  and 
H«>Ib  au-pend,«l  from  the  centre,  wllilt  U  th,;  .train  on 
the  wires  ■—  li.  X. 

r4M!u "  Warpinir  of  Small  Lathe-Beds  — 

Your  eurrcapandi  lit  111  hla  very  useful  article  on  Lilbe- 
pUning  atiarlitiicnta  ;laat  iniue.i  adviaraU**  tbeir  applica- 
tion to  auiall  L-xtbe-beda  ;."lin.  eentrr  .  liaa  he,  or  any 
Other  correrjw  inilnit,  «'\perieneeil  the  above  defect  in  any 
of  theae  !  I  liav  e  a  amtill  lartch  lathe  |.'tin,  er ntre,  .'ll'.u. 
be<l,  plane<l!  which  i"  now  ronaMrrahly  out  truth, 
laing  quit<'  1  i.in  hkifher  In  the  middle  than  at  the  end-. 
I  have  alao  aea-n  a  small  aerew^lltting  lathe,  <|ui1e 
new,  the  beil  uf  whkll  [and  eocaequrntlr  the  lea-ling 
aeivwt  were  ao  arched  aa  U>  be  perfectly  u^lcaa.  It 
would  be  iutereating  to  many  of  your  praetirad  nwdcra  if 
any  eorreaja:in;I"nt«  could  kindly  exphitn  the  cnuae  of  thw 
—  whctlMT  they  are  mniU'  of  atime  inferior  alloy,  or 

whether  the  depth  given  bi  tl:t  111  la  Ul&ulikient  LU  I'tulair- 

tion  to  their  bngth  !— W,  K.  II. 

'**olS.*— Electrical  —  Will  ••  Kigma,"  or  other  r:«v. 
tnrun,  pleuae  state  Hie  attea  of  copper  wire  111. W. It. \ 
neccaaary  to  convey  the  following  eurrerits  T — 5  autl  10 
iiraf-'rra,  Iwith  atamMMM  and  alternating,  without  orer- 
h-atinp.  through  a  d»t«ta:<  ot  about  M  oi  Joyarua  — 

W  jj  u. 


Costings  —Will 
rciuW  tell  me  what  i-c  Uic  la-at  kind  of  .anil  or  nthrt 


lirnther- 

iro- 

Abo,  what  ia  the 
Alan,  tawt  thilal  to 
i  l'ix. 


<i>*;\f,  1-Steel 

eiot-T  tell  Ine  what 

r«»ltion  to  make  ateel  casting*  in  ! 

beat  thing  U>  waah  theni  river  ultll  t 
waali  the  lumllda  over  with  T— Oas  IM 

■  t"Wi7.>Horse-PowtT  and  Screw-Propellcr 
—1  want  to  taaaf  apprmimatcly  the  h  p.  irf  a  eompoand 
engine.  IHrnrnvjona  as  follows  :— Iligh-preMinre  crl,, 
Itio.  di».,  rutting  olf  itesm  at  one-tenth  of  the  stroke  ; 
low  preaaure,  'Jlin  ilu  ,  atroke  li5in.  ;  prewure  In  lH>i;,;r, 
T(Kb. ;  rv-vols.  lUo  ;  vacuum  31  Sin.  Alao.  what  pitch  of 
screw  would  they  recommend  for  the  above  rnirinc*  that 
an;  in  a  yacht  Unit  long,  lift  fcin.  la-am,  drawing  .ft  of 
wnt*-r  aft,  tit.  liin.  forward,  with  fine  line*,  and  a  ilrsn 
run  aft  !  Tin'  iwvpcllrr  we  liave  been  sorkjng  with  this 
allliuuer  ia  a  fimr-l.ladial  one,  6ft  ilia  ,  plli  h  uuknoxu  ;it 
having  laM-n  eaat  from  i  part  of  the  only  remaining  blade 
of  the  old  one  .  the  ' 


or  11  knots,  aa  when  we  are  running  full  speed  the 
draught-plate*  are  closed  half  the  time.  Any  infonriutioo 
on  the  above  subject  will  greatly  oblige  -  111  J  a  H. 

(4f»rtH.]— Legal.  To  Ma.  Fnno.  WtTBP.aririn.— I 
implore  your  kind  advice  upon  the  foilowLng  :— 1  am  an 
unfortunate  member  of  a/ctail-club  held  at  an  inn  in  thia 
town.  It  is  not  reiriatered.  When  13  wee  Its'  aubacrip- 
ti'jna  are  paid  in,  our  indoor  members  I  who  act  aa  a  sort 
of  eoromittec)  buy  the  desired  quantity .  Kvery  oun- 
tidenee  has  bea-n  plaeeil  in  our  rreaaiircr,  tntpec-iiilly  as  it 
required  one  of  the  indixir  member*  to  siim  with  hira  the 
cheque  for  payment  of  coaU  ;  but  it  ncvcT  dawned  upon 
li*.  "  Hid  he  tank  it  nil-right  !"  Ala.*  !  be  has  committed 
t-u:  ide.  leaving  only  £te  behind  him  in  the  bank, 
in-tc-ad  of  over  £Klo,  aa  there  should  be,  With 
this  our  acting  members  have  paid  the  coal 
merchant,  l*:ng  a  little  over  half  of  his  bill 
fur  the  laat  delivery,  and  which  lie  ha*  accepted  as  pny- 
iiwDt  In  full,  he  rteerviiu;  to  l.im«c!f  the  ri»-ht  to  priwivd 
f'ir  |»vj-mcnt  of  II  tons  he  hid  conunenncd  to  aur-plv 
members  with  on  a  new  delivery.  A»  I  have  received 
half  a  ton,  can  thia  iiail  merchant  make  me  pay  again,  i;- 
I  have  paid  for  Uwim  by  weekly  aohacnptkm*  to  the 
trsasnarr  before  Om-jt  were  delivend  t  Theeusl  nw  rrhant 
arviM'*  that  the  tr*  it*uier  was  of  our  selection,  and  not 
hi*  -  A  I--'.. M  :cc, 

;i*»'19 PoliahlntT  Stag-Horn.— I  have  a  stajr- 

hora  wliich  I  am  desirous  to  make  into  a  walking-»1i.  k 
handle.  Would  any  of  your  contributors  kindly  tell  me 
how  to  clean  and  polish  !-  F.  S.  Joxsa. 

;*wtso  ]  Portrait  Lens.  I  an 

.  Itohinaon 


obliged  to 

Mr.  Itohinson  and  Mr,  ham-aster  for  their  replie*  to  my 
iiuiry  about  portrait  lcn».  I  find,  however,  that  putting 
the  front  c-iuibinatiiHi  into  the  buck  does  not  give  a  dis- 
tinct imice.  I  should  like  to  know  whrthrr  it  would  be 
f«*«ailile  to  eewnrert  this  portn-.it  lens  into  a  "  ayTnine- 
tnml  "  lens  by  nmoi-ing  the  lenses  from  the  front  and 
back  conibinations  altearetlwr  :  but  taking  the  concuie- 
i*7iivcx  Una  from  the  lank  i*mibuiation,  and  rnorchasiug 
another  caactly  like  it,  and  then  placing  the  two  in  their 
cells— concave  surfaces  to  each  other,  would  aneli  a 
combination  work  well  !   If  so,  what  distance  should  the 


lenaes  be  apart,  and  what  length  of  cCTaxvurc  would 
ordinary  dry-platos  re -quire  with  such  a  lens  I— C.  li,  11. 

[«eiSfl.;  -To  Mr  Lancaster  U  there  any 
devel  i;ht  by  moans  of  wluch  a  transparency  may  be 
ITislu-e  1  on  your  dry  plate*  as  thry  come  from  tlie 
t  (Jr.  must  they  be  prfhto.1  in  the  ordinary  way 
t   1  use  "Le  McttciUcux."  -tii.jn- 


likc  paper 

Tov. 

[iwas.]  Makiuc  Porta  In 

any  reader  oblige  by  ilasiiiBiliit 


»t-tron  cylinder*  about 
ports  should  such  cylind 


Cylinders —Will 
oia-ra-uun  of  making 
ljln  or  an.  bure ! 

1    1  cunuut 

It. 


i  -  ■  I      Rusty  Pressure  Boiler.— I  have  a  luch- 
attached  to  Klavera  kibd-.cri.  r.    Ilnlcr  la 


I.,  iler 
of  wrou,rht-inm 
fmm 


.Wit.  Thi. 


•  others  wire  lost  at  sea.  and  wcnrlis  7* 


ai.dcue<J  Ml  cmec-l  *  uuj.p,I'T.  iijijeru 

a  riveted  boiler-plate,  and  la  fa.*v.-r.hupr, 
tank  of  rain-water  at  suitable  eWatxin. 
ing  for  two  year*,  awl  the  water  ia  stilt 
Will  some  reader  kindly  suggest  remedy ! 


New  «■""■* 

.ilfiaj  j  — Braldintr  Machine,  fan 

me  a  description  of  a  braMung;  machine  for  co' 
aithl   Any  hinu  will  greatly  oblij«— O.  B.  C. 

;«rEtl.]  -  Bichromate  Cells  and  New 
Dynamo.  To  ".Ni.,«u  "— 1.  A  mixture  ui  i«)t  fajebna. 
nitric  ami  sulphuric  aclda  works  well  in  Urf  ponaua  tali  ot 
a  ttunaen.  t  m  1  aubatitute  .ulmuiu  cluum-ite  fur  the 
fait.  bl<liro. !  1.  fan  you  span -time  fur  a  short  i.utlir.e 
deacription  ;very  brief  will  do)  of  tho  new  Thorasoa- 
r'erranti  dytuuno  '  J.  I,.  M. 

[4i*ai.]-Wood  Screw  -  Cuttin*.  -  Will  a-,r.-„. 

kindly  inform  me  bow  to  acvitupasb 
in*  in  the  lathe  I—  II.  II. 

ago  "(l^aphLl,* 
iliirtl  as  to  concreting  upper 
ui.  The  pcratin  about  to  huil  l 
n-ting  lour  d'Xirs  with  tolled 
May  I  troubl. 


Concrete.    .'<    f.  r.i  Ight 
giivc  Ine  valuable  information  aa  to 
ncMars,  for  wliich  1  thank  h 
fuids  the  expena--  of  con 
n  joist*  .-\]a-naivc 


inform  me  it  there  ia  any  danger  of  the  timb-rs  rotting 
sooner  than  onlu 
on  cither  able  of  t 
Clluk  WoKk*. 


.liiiaiUy  If  tao  feel  of  concrete  is  put  do 
,!  the  inner  walla  on  the  upper  atorics 


of  "£j  T— <jt»Ci  i.u 


undcratajid  the  process  of  drilling  Lhtiu  in. 

[l«!a.:-Jtoleskine.-Will  «.me  kind  render  In- 
form me  the  l*«t  and  moat  ctfevtual  way  to  preserve 
loob-slrrrui '  -A.  C.  W. 

Issra-l.'i-Blectricity   and   the  Organ. Will 

•cmieone  be  kind  cumgll  to  tell  me  whether  the  rc-*-l!t 
dcvelopm.  nta  in  the  science  of  electricity  lu»vv  affected 
tie- method  of  applying  it  to  org.vn-;,Uyuig  '  Wh.  ther. 
fur  iiikinncc,  any  improvement  1l*s  be*n  •uggc*b-»i  ur*m 
llryc,->,>n'a  Isib-nt.— tjnoiuiR  Gaovr. 

li-*825.1  —  Fin  ire  ring.  —  Will  anyone  he  kind 
enmiifh  to  *ay  what  ■airta  of  wcad  are  ua-d  ;  if  curded  and 
combed,  what  kind  of  machine*  it  passes  through  ;  if 
-'tops"  arc  used,  what  count*  lor  medium  qualities.' — 
Gill. 

'«eSH.]-Tonlnfz  Solution.- To  M».  I.vac»*7ra- 
—  ilea**-  giv*-  foniiuTs  for  toning  aolutiou  u»  supplied  lor 
•'  Le  M.TvciUcux."— A*»*..M.l.C.i:. 

ItwOT]  —  Chemical.—  Could  any  eorr--*rami!---nt 
kindly  say  how  the  moisture  can  be  cslimaU-d  in  a  salt 
whuse  water  of  eryataUasatiiaa  cornea  off  below  M2-  f.  .' 
Also,  how  can  you  estimate  tlic  wstcr  of  .-cinatituUon  in  a 
Is^ly  containing  organic  matter  r   l>,  l  uorra.  ii. 

[l*!2s;-Leeal.-W.ll  Mr.  WrtlwrfW-ld  kimlly  en- 
lighten me  on  the  following  few  qu.«1lou«.  thrmgli  the 
roluiun*  of  thi*  nimt  ii-  ful  joumul  of  e liligbtcnmi  nl !  A. 
and  11.  were  realicctiicly  niee-e  and  nephew  to  1>.  who 
died,  b-aviiuj  all  he  possessed  to  II.,  subject  to  some 
annuitif*.  among  wbom  was  A  ,  who  married  soon  afb  r. 
Firstly,  did  not  the  annuity,  in  the  abseoiai  of  a  aettb- 
liii»t,  beerwilP  the  sole  profa  tty  of  A.'s  husband  I 
Secondly,  be  having  dl<*l  leaving  a  a  ill  in  wliich  he  be- 
<iUfiitj»cd  all  he  died  taasscaaed  of  to  his  sister,  does  not 
tlie  annuity  leiraily  fae  l.aag  to  the  sister  now,  and  not  to  A  ! 
Thirdly,  A.  having  ki-pt  in  Txauswainn  and  given  up 
nothing  to  the  sister-in-law,  have  I  done  right  in  peiying 
A  the  annuity  tor  tlie  past  few  years,  mifher  |>arty 
tuning « vi r  taae-n  out  a«lmini*tratlon  '.  And,  if  nut,  .an 
I  recover  sjjih-.'  fnjm  her  again  ,  -  Lb  J.  II. 

|t*»i29.:-Thermo-tatio  Bar.-t'sn  any  of  >-our 
numerous  comrapundeuts  inform  rnr-  what  are  the  l*-at 
iraitcnaL*  for  making  the  rmi«tatie  bars  for  n-gub.tinp  the 
hewt  of  any  apartme  nt,  are  ,  n  hieh  la  n-qnireal  to  t*>  kept 
at  a  regular  temperature  What  ale  tlie  material*  to 
make  the- most  sensitive  article',  and  which  la  the  beat 
way  to  luake  it !— Tllaaao-ia  ill. 

(«(■»»!.  —  Married  Woman's  Property  Act.— 

To  Ma.  Win unariKLO.— Will  vou  kindly  advise-  under 
tli-  tollowin^*  cin  uiuaLsncc*  :  A  marriid  woman  hud  b  it 
to  her  fay  her  mother  nlxKit  10  year*  ago  a  sum  of  money 
which  new  stand*  in  the  Three  lvr  *V-nl«.  in  the  niilne*  of 
ber-.lf  and  husband,  and  of  her  faru titer  aa  trustee ;  the 
bnjther  drawing  the  inUr».'*t  and  f'jrwarduig  it  to  her,  on 
account  of  n.->iding  a  long  distance'  from  lymdim.  The 
wife  now  wishes  the  inant-y  to  be  settled  solely  on  herself, 
a*  tla;  huOaenil  ia  alaiut  to  atjirt.  in  biu-uiea*  on  bl*  own 
a-ei Hint,  nnd  the  husband  is  quite  willing  that  It  should 
be  so.  Under  these  circumstances,  whs',  would  be  the 
btftt  way  to  procaal  1  t'outd  any  simple  deed  be  drawn 
up  and  suniexl  by  the  husband,  w  hich  would  give  the  wife 
absolute  .ontreil  of  the  money,  and  in.ure  it  to  he-r  in  the 
event  of  hi*  failing  in  business  !  I  ir,  would  it  he  iwocsaary 
to  employ  a  Beuiritoy  f  The  wife  at  the  same  time  wishes 
to  *e-II  out  of  the  ThreCa  and  imesi  in  snine  moiv  rciiiuu- 
■    brother  in  any  way  oppose 


'-  -Agreement.  I.  it 

agrcemint  uiii-r  hand  under  the 
IfaaLxr. 

[4HR37,]  Insurance  Companies.— Uow    .  Ike 

"ottice  Value  '  of  a  life  InauraUce  calculated  1 — CiiiXALu 
W  i  ai  wr 

i-i-  Gn-.iiro.GUisses.  V.  .1. :.•■„•  to  attach  one 
of  thesx.'  to  sonic  apparatus  to  register  the  In  arlit  of  Its 
contents  to  a  great  ni>a-ty,  I  have  been  looaang  thrautrh 
many  works  on  bydrusuuca,  and  find  aulhuritsas  differ, 
aome  sayuur  the  level  of  the  water  in  the  small  gauge  tube 
Is  higher  than  that  in  the  cistern,  and  others  it  ia  lower 
because  of  tlie  friction  against  the  sides  of  the  small  Cube. 
Con  someone  aay  from  cTpcrKnco  which  ia  correct 

M, M.I. fie  S. 

t4rjf».]-To  "atLO.1"  or  Fred  Walker.  - 

I  sec,  by  tlie  law  of  MarriuU,  that  if  a  given  volume  of 
steam  at  Ootb.  be  made  to  expand  four-told  the  pressure- 
is  reduced  four-fold,  or  to  lain.  Dors  the  same  isw  apply 
to  compression  ot  atmm  as  in  the  following  ease !  Itw 
exhaust-valve  of  a  high-pressure  engine  elosew  alien  the 
piston  la  3ui.  from  the  end  uf  its  atroke  the  clearance,  ate. , 
u  lin  ,  giving  a  volume  of  steain  of  -tin.  (aay.  at  1Mb. 
When  the  piston  uiuvea  -III.  the  volume  anil  be  cum- 
pressed  into  half  the  spuec.  Will  the  pressure  lie  9j!b. 
And  when  the  pi.ton  is  at  the  end  of  its  stroke,  and  the 
volume  will  only  he  1  its  fonnw  tin',  will  th-  peea*ure  I*- 
(kilb  ,  if  there  were  no  loss  from  condensation,  Ac!  If 
love  is  not  the  right  law,  what  ia  1 — Mxao, 

|  iSOiO.  |  — Stains  In  Morblo. Could  any  reuder 
kindly  inform  me  as  to  the  beet  means  of  n-movuur  a 
itatn  from  a  white  marble  mantel|ar**i  mjuii  of  pvrrc 
white  statuary  marble  '  The  stain  ii  of  a  yellow  colour. 
I  suppose  aotce  acid  would  remove  it,  but  should  like  to 
know  of  a  method  that  Would  insure  aalcty  to  the  toaitile. 

— Ol LTU*. 

tsiltl  )  —  Clean inrr  Medallions.- I  have  two 
composition  m.aUlluina  which  have  gat  v.ry  much  ui*- 
colourcd  by  smoke,  Ac.  1  should  like  to  know  a  way  to 
l.wn  tliein.  The)  ae*  m  to  !«■  ina»le  ol  a  chalk}  ..ub-uinv, 
and  will  not  wash.  The  frout  mrfacc  ol  thetn  in  quiv 
•iniMtli,  and  an  ordinal-}  coat  of  whitcwii-h  wt»tjd 
nuke  a  rough  surface.  Hurry  :  How  to  clean  them  ."— 
Ut'LTOg. 

[tuns.]  Analytical  Chemist.  T  wi«h  tn  qualify 
for  tlie  po*t  id  analytical  eh.  mi*t  t .  n  ch.  nin-al  mumi- 
factory.  1«  the  Assuciateahlp  ol  Mines  any  uar  towants 
tliis  T  And,  U  so,  should  1  have  to  be  also  articled  for  a 
period  !  -Klir.YX. 

'IHTtej.!  PhotOaTraphy.  —  Will  J.  llobinaon,  jnnr.. 
eli  me  what  is  tlie  rewmm  the  image  on  a  IcrrotyTie  ptatc 
nil  not  cane  out  sunViently  diatin.t  to  ***•  wimt  it  la 
fttr  being  developed  (  la  the  developer  weak,  or  u  it 

through  haying  thin  collodion  : 

estevmed  b)*— LxaiiaaiL 

;i*oM  ;-The  Diurnal 
Tide*.  On  . 

M,  A.,  Ac.,  on       nic  L'naciMS 

find  that  by  the  attraction  of  tlie  in  sju  utaio  tlie  wata-t-w 
of  the  surface  of  Ik  eurth.  they  are  heaped  up  under  the 
moon.  Tliia  i*  easy  to  onilerstand,  but  it  i*  not  i^i  .-asj- 
to  understand  how ,  with  the  imam's  atmielLin  heupine 
up  the  water  on  the  one  side  ol  tin-  inrth.  it  heaps  up  th.; 
water  on  the  opposite  side  in  a  dutcUon  away  from  it.— 
JlLlAa  llaHl-tioiis. 

[i*'.!!)— Pump.— To  "  L.iieir.  o«i?i  VtK  ir."— 
Thank*  for  yur  kind  n-jdy.    The  average  presauxe  I 

not  obliged  to  lift 
but  merely  went 
lift  m,»at  w-ith 

cnglu-.' at  th- above  pi'  —  unc.  1  weauld  like  to  coti*Un<  t 
he  pump  in»»elf,  aa  1  ba>c  eeeiy  mean*  at 


nut 

J.  II.  A. 

tesHil  '-  Legal  To  Ma,  F.  WrrnrsriaLO.— I  wish 
yon  would  klh'Jiy  aelvua.'  it»c  in  the  foliowriiir  ease  :  —  A. 
built  properly  *n,c  aj  years  aire  in  a  rand  part,  and  ran 
his  sewerage  through  the  adjoining  property.  i5  jvare 
smne  It.  bought  the  aiid  adjoining  property,  and  *n  ye  ar* 
aimv  built  uj-iiu  it,  still  aJloumg  A.'s  aewcrage  to  pass 
through  uninterrupU'dly,  as  tlie  district  waan't  then 
publKly  aewe  rcd.  17  yeara  ago  the  town  sewered  tl.e 
district,  fat.  dual  IX  years  ago.  and  bit  hla  property  lot'., 
who  disputed  A. 'a  right  ot  way,  when  A.  promlsaLal  to 
make  a  way  for  himself,  but  didn't.  A.  died  lour  year* 
aince,  and  Ilia  cxcviitors  a«dd  Use  property  to  Ii.  (.'.  ir*>oJ- 
namredly  allowed  matter*  to  remain  ;  (ait  three  m.uit'.s 
bun  to  divert  the  (fichi(i 
a  ntfhl  of 


be  Diurnal    Inequality   of  the 

n-oding  the  letter  ot  Mr.  J  as.  I'carsem, 
"  'Pie  Diurnal  ln.*|iialiiy  of  tlie  Tufa's,"  1 


I  am 


work  my  boiler  at  is  sub. 
any  spccirkd  quantity  uf  w.tcr, 
a  description  ol  the  pump  that  w 
cnglu-.' at  th- above  pi- »-iia'.   l  we 
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riffhtofwayf  Tt  i«  .'.I'out  Bv*- .  ear*  .inre  A .  Laat  pruraiacd 
C  to make  a  wajr  tin  Ihosm  U  -  Jviimn. 

[•JO!;  '    Modlcal.    I>r  bl.uuiula,  in  liia  artiile  on 

■OUt  IB  JUMT  |»|>i  t  fur  3nl  uf  N..».  Ut-:.  -">-  ■''->:  •> 
pfcst  Of  hot  aatrr  laifare  l.rri>k.liM  H  .:  >»'.  I  I  a  ]  •  rim  .1 
tfuutj  tliafhraia  to  talc  a  ho  luia  Uvn  liiirur  ai.unlliitf  to 
rale,  but  by  mho.-  iiulii.  Ti  ti< «n  iu'h  a.  it  iriaal  dinner 
haa  rua  over  the  lini -«  Kur  liuw  nuinv  irMtrnrajra  ariou!>! 
h*  take  this  hot  water  !  Al-o.  on  a  I»  rxm  at  guutv  dia- 
but  lit  lllir  nmtp'.tnj  t"  ml'',  »l«t  would  !«•  tl* 
t  of  laiintr  half  a  piut  of  h«t  «al>  >  oil)  mniTiiciK 
"  r  othrrwiac  [  WoaM  It  wink  thr  ki'l'i' ;» !,-. 
akca  tlw  t  r<ata  uf  tlM  at.uuai  11  '—11. 1-*. 


CaWtfw]-To  Dr.  Edmunds. -A  Uly  who  la  now 
staviaff  with  ine  sutfrra  vi  ry  niu'li  innu  rvre-ral  wtali- 
qm  and  srhixur  of  tin?  limit*,  front  ilrow.inr*.,  and  want 
of  energy,  no  (teat  dtalrv  for  food,  bat  will  cat  onuaiua- 
.11-.  Uawu-j  ill.-  I,*  Ii  tin'  riM-t  la  miiimnv.l,  ami 

at  about  aa.  Una  been  in  biuaoeas  for  many  y>  ur»,  mid 
the  ssrac  ami  In  have  brt-n  t/a>  unuli  fur  hrr  lately , 
Sh«  alao  ronipLiiria  r,f  u  irnat  it«)Jng  of  the  Uv.nl,  and 
hrmuNlaal  advu,  r  haa  r»WITnmd«<l  frt-jwot  rl.ariaui;: 
with  pa  na  It  in  Win  n  mil  a.ilkln^'.  at  :«  nft.n  ai  if  ■] 
with  a \xdi  nt  |'. n  in  tin  tank  If  I',  I'.luuinda  v. .II 
kirufly  (par  ui  nw  adala  .  In*  mil  no  dout>r  tonfir  ft  great 
boon  on  the  pour  autferrr.—  If.  M . 

[«Mp;- Bean -Mill  A  a  I  have  ai*rw  rsllrra  of 
t**an  mills  Ut  ret  u'.,  anil  find  them  mi  litnl  that  rvitVr 
thiacl  Bor  Hie  «dl  touch  tin  in,  «U1  SMBX*.  trad  ssaslsf 
uf  the  "  E.  SI."  inform  nw  In*  t»  milt-a  them,  alt.  i- 
w/nru*  rteut  them,  then  rrhanuu  aa  hard  na  now  I — Ca*» 

ntlla.riin;  i  Ifc.v, 

[MM.!- Electric  Oaa  LiRhtcr  Cwalaaaj isaft I 
ytar  nap  aimple  tllret-ti>4i.  how  to  miik.*  thr  above  ' 
I  aatr  one  the  otbrr  day  ;  It  wa*  aunietliiujf  Iflta  a  amail 
esuasstrx  t  which.  I  ruttpo-ie.  enuUirjed  tin  hatter))  with  a 
baas;  hollow  bntaa  tube  ruuninir  from  it.  It  ni*»  waaalilr- 
plird  with  a  puah.  Win  n  tontact  waa  madi*.  it  rala*a|  a 
•mall  Direr  or  wui'  tni-nndfan  nt,  which  ht  thr  ima  ahrn 
turn**!  OB.  It  waa  iwnii'd  In  the  Ikand.  and  amncl 
laWi  Bortahlc.  Wlaat  I  aunt  to  hrvow  i«,  how  to  makr 
Uaa  battrr)',  and  how  to  confine  tin*  acnta  mi  aa  to  prt  vrnt 
srailin-r  !  Alao.  what  win?  ia  uxal  lor  the  part  which 
b^bta  thr  paa  n  it  platinum  !  Abo,  how  ia  the  |iu«h 
'  l  it  the  aaiuc  aa  a  ball  puali,  and  how  art*  the 
Bff  wirta  i  arm  d  ul<m<  !  l'Uaiw  irive  tlx 
:  Bfthcal  of  rnaklBf .  Ha/tchra  would  fnwtly 
ObE  Stuiso  loaKsuOLLUut. 

Str<»et    Medical   Ceil. -I   haw  heen 
_  for  cm-r  twrlvr  numtha  fur  HatrVrtiaM  how  to 
a  atrewt  mrdiral  roil  complete.   Mr.  LaBiwatrr  haa 
*  to  ?xvr  nir  full  inatjuetiiina  thn-r  or  four  tinw* 
if  Mr.  iABiwatcr  can't  do  it,  I  do  hopr  aomr  on*' 
me  Main,  aa  1  think  I  hale  Urn  aaitiu,;  hmg 

-r.  iiowi. 

'  l-a'.V  Pnat  OSce  Snvintra'  B.ink.  Ml 
Wi-iHaariai.n.  Would  yon  kindly  gifr  inc  aomr  advice  ; 
■ — Mr  oaac  ia  thia  :  Aa  unele  died  two  montha  aco  .  mt 
TBOUrr'a  brotlicr;,  ami  I  and  a  fnrnd  hurual  him.  He 
left  a  amail  amount  lunucr  f-'ai]  in  the  l'.mt  OtfUc 
SatlBSa  Bank.  We  have  mnitc  appllmti-in.  an.«wcnd 
nnmsraaia  ijoratama.  flllrd  up  form*,  and  lurwardial  tie 
book.  Tbey  continue  to  rrta-at  the  aami  <(U>  aUoii*.  and 
ajtaaBBBO  aatiafarUun  All  other  rt-UtiMa  arc  abroad, 
aaaa  war*  sot  la  communicatvin  with  the  <U«ward.  1  am 
the  eldrat  Dephew,  aiel  alah  bi  know  wbitlMT  1  am 
raiitled  to  any  part  of  the  money.  11"  hit  no  otmr 
property.  I  ami  my  friend  |iud  luovral  t  xptnm— U.— 
Woasaa 


tWI  ]- Stippled  Lobby  Walla    If  Uiia  ahuukl 
aft  the  rye  <*f  a  pra*  tia'il  painter,  1  aiaild  br  inueh 
d  if  he  would  iru-  nu  ailv^ie  upon  the  followinu 
•:— I  bad  a  law  hall  aall  about  Sit  UikIi. 
daplnkiah  drab,  the  oil  niixtun  I.  inir  - 

>  bohrd  unataal  oil.  ami  «J  iralUma  >tf  turja^itui- 
t  colour  ndilrd  to  make  of  proper  eunalatenry.  A 

  awa  tAint'  .1  the   n  1  time,  it  waa  |r«*ac  otit 

wtth  a  atipplinK  tniali.  and  not  baiBfl  •ati.fartory,  l 
■raia  naixited  and  aUpphal  over  It  |i«»ka  atrawky  at  ill 
when  thr  lurht  ahinea  upon  it,  and  not  an  even  flat  Will 
the  wall  bare  to  br  painted  luraiii.  and  if  a»,  how  tan  th'1 
wall  be  evenly  flatteil,  m>  aa  not  to  ahow  thr  thrht  and 
datfc  ahadea  it  dor*  now  *  11  .a-  aluniM  »-e  h  a  hurh  wall 
Da  Bain  ted.  ao  aa  not  to  ahow  any  juintnx  in  the  puntimr ! 
I  think  of  roojg  over  the  aall  with  tie-  atjpptiriif  hniah 
laiawfi  in  il  with  tuit»  utile'  Would  Mtine  .aie  kimlly  an) 
if  thia  would  remrtty  thr  defecu  in  puuituut  it  without 
"  r  it  ever  alrwh  I-  M  £. 


Harking;  Trig-ououietrlcol  Statiooa.— Fot 
marVdng  triptniomctricol  atatioiu  in  tho  SUto 
tjarvey  'if  New  York,  n  jjlajtiai  earthenware  pot,  of 
the  ahapo  and  lize  of  an  arc  rage  flower-not,  is 
buried  in  an  inverted  lxwition  to  a  depth  of  aome 
ift.,  and  ia  ao  placed  that  a  small  hole  in  the  centre 
of  the  base  nuirlu  exactly  the  centre  of  the  station. 
Imrnediatrly  over  this  is  set  vertically  a  granite 
atone  4ft.  long  and  Gin.  square.  This  is  buried  to  a 
depth  of  3ft.  bin.,  so  that  the  upper  end  project, 
uiu.  above  the  surface  of  the  ground.  The  sides  of 
the  projecting  part,  and  the  top.  nre  (In  ward  smooth, 
and  on  the  top  are  engraved  diagonal  lines  from 
angle  to  angle,  the  intersection  being  immediately 
above  the  central  hole  of  the  inverted  pot.  The 
ii  :ubtT  of  the  station  and  the  letters  IN.  Y.  S.  8. 
(New  York  State  Survey)  are  cut  into  the  sides  of 
the  stone.  The  height  of  the  station  is  measured  to 
the  upper  surface  of  the  stone.  As  an  additional 
precaution  in  the  event  of  the  stone  being  displaced, 
two  other  pots  are  sunk  inverted  in  the  ground  to  a 
depth  of  above  IMin..  and  at  a  distance  of  about  3ft. 
from  the  centre  of  the  station.  Hefcrring  to  this 
Utter,  the  pots  are  set  to  an  angle  of  W,  arid 
arrows  are  strongly  marked  upon  the  base  of  the 
pots,  which  urc  so  set  that  the  arrow  heads  point 
exactly  to  the  centre  of  the  station.  The  magnetic 
bearing  of  each  pot  is  taken,  so  that  if  our  ia  lost 
there  Aall  be  no  difficulty  in  testing  the  position. 


CHESS. 
 »♦«  

Att  C.nimimlentions  for  this  department  tnnat  bf 
S'ldn'-nrd  to  the  Oi.-.a  Kdlto.-.  ut  th-  .ittle  of  t!. 
Eam.iau  Mr,  man,  al.  Taviitock-atTcel,  CoveliHpirJrn. 

w.c. 


rr.uni.rit  r>rrxax  -  riy  .1.  rinaea. 
Maat, 
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Haifa. 

White  to  play  and  mub-  In  three  moves. 


1[:hI1IXM  Dac-Uy  II  M».»»v. 
tFram  I'osM.) 


.  1 

a 

i 

t 

1  1 

jaet. 

watt. 

Wiiitc  to  play  and  mate  In  two  move*. 


ITnifa. 

I.  Kt  toK  t 
■t.  Mauia 


■onmap  to  tm. 


/Ifarl. 
1.  Anjlliinj 


II'.'  r-. 

1.  IttniJ  Kt  aq 
X.  Kt  bl  K  4 

9.  Mates 


B.ll.l.  tlO«  TO  TIM. 


1.  U  taki*  it  Ibest) 
Anj-Uung 


Nonrxs  to  connEsroxDEXTS. 

Coats,  r  Holutluna  to  and  "»l  by  A  TTMsBB, 
Picky  Sam,  W.  A  Uowrn  :  to  M  by  W.  ctevitu  ,  H 
~M,  MatM)  and  ijM  hy  t'rlaua. 

U.  M  inir,  —Cannot  your  problem  be  done  by  1.  Kt 
takea  Kt ' 

Paoin  r  ra  reeeivn]  with  thanks  from  E  C.  IlimuirfUm, 
Jas.  liayuer.  aud  T.  liytof. 


Coal   Mining  3.000ft.  above  the  Sea.— 

Among  the  coal  mines  rapidly  being  developed  in 
New  Zealand  is  cue  situated  near  tl  e  town  of 
Wcstport.  on  the  west  coast  of  the  Middle  Island, 
wMnh distinguished  by  two  niniiikiiM.'.  u  MM 
unique,  features— vix.,  the  thickness  of  its  coal 
seaina,  which  range  from  Oft.  to  53ft.  bin.  in  thick- 
ness, and  the  fact  that  these  enormous  deposits  nre 
placed,  and  can  bo  easily  worked  at  an  altitude  of 
from  HOUf t.  to  3,MKIft.  above  sea  level.  Some  of 
these  scams  are  exposed  on  the  face  of  the  cliffs  and 
ran  la?  grit  at  with  the  greatest  eaao  by  tunnelling. 
Besides  the  coni)xuative  immunitv  from  ordinary 
accident*  which  this  remarkable  disposition  of  the 
coal  deposit*  afford*,  there  ia  the  further  advantage 
that  the  mines  are  absolutely  safe  from  floods,  and 
almost,  if  not  quite,  secure  from  the  riak  of  explo- 
sion from  fire-damp.  There  is  the  further  advan- 
tage that  tho  coal  can  be  loaded  on  board  ship  by 
gravitation,  the  danger  and  expense  of  hauling  the 
coal  up  a  deep  pcrpcudicular  shaft  being  entirety 
avoided. 


AN S WEES  TO  CORRESPONDENTS- 

»♦»  - 

-IV  **iMim»jiii  ''t'-.ini  aknnUl  f*x  «  /ifn-tsvrf  tfl  t*#  ElrlTO*l 

cf  .As*  Kwisi  ipu  MuiiiM. ,  21,  /.iruftx-i-tfml.  t'oml 
OttnifM,  n'.t'. 


HINTS  TO  f*t>KUEMV>XT)r.NT3 

I.  W;iv  *m  <mr         uf  the         r  imly.  aoil  put  tltnv- 

IfitM  for  i  .  ■  i  '  -  r.i-  ■< .  i  ua  sM-SHiraU"  i »  ut  \  >  ■  :  t.  l*ut 
ta  tiutTLM,  mxv\  rtlt*  n  an»vrLnaif  iiuiti--*  put  tl." 
iiumU  m  ti%  wcil  ii  -  Utr  UtK n  ut  li>o  ^u- 1 .  ft  wuiuh  tbo 
iv]h>u*«  rc'ti  r.  .1.  Nu  t-luivi' in  utt-le  tur  Hwrtuw  U  tCMn, 
MMfci,  t>€  rn»;ia«,  -i,  LsviUTdor  •ju<,ri»^i  *v>kuw  fur  aMi- 
sinxM-it  uf  tiMnulH '1ur>T!»  i*r  <xirrvt>puuili'iitA.  ur  whrru 
I-  ■  >L-  irr  ttaJu*r  arti'd.t  oun  Iw  pun  hawil,  ur  rvpbx-t  iri vim; 
•  ;!■  \  ii.!.»ni..i)i-'D.  i  mar.  t  1  •  in*  it.  -S  .  \  <  \>\  ,i . 
lucnU.  ft.  Xu  <iui-.ttj.  -n  a^Uinfrftir  i-ilumUi  iunl  nr  wimtiliai 
uit<>>ntutiMn  ia  uiiMvtt  t!.r<>uu'ti  th*  jm»i.  i  ^  in  i  ■  *  n* 
-.ara  "i^i>.lt  iiu,  uii'L  r  tin.  r  l-*  1 3i-  l  Aiwr,  nrv^  out  fur- 
«.i.  1  -I.  ati'l  tii*.-  tmtiK4  uf  to] ru.«poD<Jtflr*fl  Uv  Hut  givta 
ui<|uirt  r«. 

AlUnt^m  U  t^-p-vinlly  ilr-wn  to  )iint  No.  4.  The 
rrpai.-*'  tie-rua4.il  to  Mtrrn,  *\u-r.*-f,  ami  r»  p)w  i%  mntot  fur 
Uw  a*  u>  tsi  ^tusi,  miv.1  it  irt  wrt  ixir  !•>  ix-»  upy  il  vith  > pi  -  - 
ti  *un  mi  h  il»  urc  tmlu ali'ii  ■bovr,  whu  li  *tv  only  »>f  uidi* 
vi'luxl  uit#r»-*t,  *n«l  wltit  li.  it  not  aU^vrtis-niirot*  in  th'tn- 
rseSn*!.  ir*ul  ti  rijtlt'4  v\d-  1  up.'  Th"  **sa*4%i«iM.jr  lSal« 
<  ]>ih,i»"  uff*.'r-atliiMpm'<Hii«uf  <4iUinknx<)U'  li  infoniui- 
tl  io.  mid  *v  tnua  uur  r\a«lcnt  will  avail  UieuwcJ xva  ut  tt. 

Ih*  f« JUwIi'eT  bh*  tUv  initUX  At  ,  of  li  tters  Vt  l.Htvl  tin 
lu  Wt-tiri'  mU/  t-vvuiuy.  S»x.  l\  uul  uium  kii»iwie*itfwl 
t  luMburu 

J.  a\;.  II .  (iRM  f  TV  ArvaM  niw'  r«tml  Itoot  HtuJ 
Co.—  Hritajiiiia  tVi  —  W.  H  Itirk.  I^ginnrs-. --J.  T. 
1UM-Iks.txl.-Act  Kjiwir.'  -Kkvtru  -I*nypmm.-.V.  Bart- 
It  tt.  fault.— A.  ('.  B.-M.I.C  K -w.  H-ebiftmm.  joa. 

W.  J.— J.  O.  U.  II.— W.  A.  8. -Mack. amnio.  — 
C.  J-  Little.  —L.  11.  D. 

A.  II.  NKwnf.it.  \Y'>u  nhouM  prutcrt  thrtn  byauakinit 
thr  upper  j  irt*  nt  tbi*  anw  in  piniifin  wax  Tbc* 
yaiK<riwi  hiu  bctn  tlr^mlwil  Utaity  timii«.  hut  one  nirthixl 
is.  ki*.  ii  tm  ji  *r,\t  hi-x  wrvla.  2.  Tb*-  D(  w  <*iiti'in  »if  Mr. 
^pnurw'**  tmnk.  wluii  it  roinos  uut./— Ur.uiTua,  (Ur. 
1%  n  y'i  ■*  Mt-toilunor  t>f  Iron  and  HU-*  I."  puSliob^.1  br 
J-rbu  Murnift  U  tbe  beat.! — AtlATtaa.  i  Lhui*«*U*t  or 
tSuirr'fl.  Stw  full  instrui  UiMu  tor  «urb  work  in  Vol. 
XXXIV.  pp.  -'iT.  .'i  l ,  ami  nwnt  «rohunaa.)— -J.  K 
i  I'uu't  wa»ta>  ttine  over  it.  A  paivaxu*  U'lt  mar  be  of 
iw,  Wau  b  fur  rvpUe*  lu  iiuery  4m*M,  p.  tfl*.  j  Macc- 
nr<r-(i.  I'ltie  tinly  way,  wi  l<  lm.(  in  to  on.it  Uie. 
lv«rti*  wiUi  u  Moliitton  uf  mbbfr,  •.'itber  iu  titwulphulo  < if 
4  .rtun  or  iiiim  nil  napblliA ,V—  Nui.vth  a.  (Hee  bat  of 
"  Itsw  k  Nurnlk  r-,"  in  tian  txriunai  Laat  werk.  |  —  I>i *ka. 
i  Y-tu  tluiultl  p:  tlie  biwt  pla»t<T.  That  *ohl  at  tho 
t.il**liup«  fi  *•  a  rale,  uanlrM  tor  the  pwpuac.  If  nrcea- 
•xvfT.  you  inu>n  tinll  holo*  ami  nil  Uwni  with  plutra  of 
u.m»1,  into  whb'h  acrewa  cau  In-  put.;  S.  K.  (Kma 
Imtwrj*  oat. '  — HcaRW  tat<ui  " . V  uuuil- i  of  rtiniiu*-* 
wiii  be  fuuiul  m  Vol.  XXVI  .  up  itiH.  Wl.  'ia.}— Tax* 
ii'RitJtirr.  i  1*11  in  "i  ;i.  :i  m  Vol.  XXX.,  p.  Stl.j — 
ll  It.  (The  |>,k»tlUVipol«:ot  a  iKil.uU  u  tin;  win  ul'.n.li»I 
to  tti.  copper./  It.  A  I  Ms.*.. In-  «  pound  uf  pole  gluo 
in  a  pin-  of  raUvvatrr.  When  taN.  n-U  br  4k«r>>ea 
:.:•»/.  of  nitrtr  ami,  up.  tt.  I  3.  Many  of  tho  l.-juiil  irluen 
•mOiI  art*  p.liiU.ma  uf  nh'-tlnc  in  wool  naphtlui  nr  In 
Ihjtux  watt r. '  —  M  v*»tii.  New  fjodknd.  (Uaiaar'a  **  Kret»- 
iiura  at  the  MinuKii|»  ("  puMiahc**l  by  the  buehMy  for 
1*1 1 minting  t  iiruttaUi  huowii  ilur  abu  u-any  hint*, 

in  hark  tiuinU-i-->  j  1'f.ruo,  \S**t  n  rUinly  not ;  plt*nty 
j.,,  thf  mk*-ii11mI  pintt'ln  ml  Mo-t  it<mtnoru-«ra 
limn  in  i-tot-k.  Irwridwin'*  "  Hutu*  I Uintlrur,"  pub- 
U«1ista1  by  (Wby  Wkwutml  ajvl  Qd  ,  t-S^tiofi»-ra*  Hall- 
t>iurl,  k..t'.,  tkl.;  -Uaviks.  iTliey  ore  cut  out  and  filed 
up  tu  pitrh.  Tbrn  u  no  otbrr  way.)— Aa  Old 
1  ri.i  oiv,  Milhartjrtu  {llt-forr  thu  ran  come  bHair  yiKi 
nrg  uil]  bavi'  Ni-ti  an*>a*m  hi  thr  ftrt**.  qu«*ti<rn  im  pp. 
Uia  TMlL  .'  They  UkeUi-  aniline  dytwivsvlily.  and  U»* 
jnt-  >fM  la  aa  aininle  aa  pu^rtblr.  tV-e  that  tl*«>r  are 
clisui,  not  tfix-my,  and  dip  in  the  aoluUon.  |  —  W  11  . 
U'luun,  ; There  u  luttlutuc  hctU-r  than  the  nrluiary 
tuft  of  eotton  immi'twrd  m  htdhiw.  Fur  vpant-hunp*. 
ptM  p.  ftlj  nl  N(avi  — W.  it.*.  ;r^ain-inal.iua[  by  rnld 
IiriKTWA  in  No.  (Mo,  p  ItHt.  Vol  XXXIII. ;  or  mom  folly 
in  No.  KM,  p.  Xv,  Vol  XXXII.f-U.  W.  (CoouiwBiIr 
kii  iwn  a*  the  rin'tajar  plant  I'eniiiiiuni  {flaucuiu.  Not 
injurious.; -  J.  II.  M.  i  What  am  the  **  ir nulla  **  uf 
^i:,l  !.  >  iM  '.  i*.  nu  n-  it  nutlnt-ur  norrl  in  your 
p*  nntrntA,  hut  tJkrrr  may  lie  in  your  *'  irwulta,''  if  you 
w.ftild  vvbat  tlwy  an  .  tl<»w  inufh  r.tjtper  ran  you 
dr  1»u»ai I  in  an  liour  wiUi  Ui<.-  cum  nt  <ls  nvi*d  Inim'the 
t-arUi :»  Uhhaim  Uaclk\ .  I'Ibe  bt*at  thnuf  to  into 
Would  bit  a  aolution  uf  vutl*ai*exi  ha,  hut  the  nurfocxw 
niuit  be  very  clean.,- Nova  Scotia.  ;Such  a  omto) 
iniUat  Ik?  exJunUTiJ  p. Tli»r>»by  u  #.jxvUli*t  Ltgi  iaaa. 
i, It  would  be  odvisalih-  to  eo,inul*.  a  nt<di>iU  man.  If 
only  il)'MpeiMU,  M  Vt.  Edmuu'l't  ru  in  the  laat 
twti  roiumra  |— UitirAAoai  4».  (The  only  MUAturhery 
plan  ia  to  have  the  (claaa  riwalrervd ;  butai  a  tempurary 
r.  lueily,  tw-t  tin-  a  \tu  *v  of  hn^Ut  tanfotl  over  th-  huh*  -ii 
the  bo4:k.l  K.  W.  LN'iit  even  a  pbywian  oan  <  ■ .  i-< 
witlmiit  t  xamintnir  you  !-K  It  ,Tor  nil  kfodt  of 
b  lcplione*,  nue  the  Ust  »ix  n.lumra.  rice  the  index  to 
\«d.  XXXV.,  fur  InstaiKe  -  A  Hutu  Htammud  B-.r. 
(Seep,  afii.  No.  Ben,  and  the  index  uf  the  but  volume. ;  — 
Vkoa.  tjlUiw  proeeaa  in  No.  Wl,  p.  64.  %.  Illustrations 
of  artitif  ial  by-  tlwt  will  luit  in  No*  Xtt,  Xcl*  and 
,nr7  i  -VbHHI  ,<.ivrn  on  p.  lOH,  hurt  voluiike.  1.  It  U 
UNUitlly  nuule  by  the  railway  ixwnpaniua  tWrnarlvea,  and 
the  weight  vwnea  with  the  awe.]—  II.  U.  (On  p.  4.VT, 
hwt  volume,  wunn  metbyUted  apirit  applied  by  nwwna 
of  a  tuft  of  ration  wool  waa  reeuiniibeniiud.  Hue  with 
UsinpUaa,  and  give  two  eoat>  ol  paper  raraiab.  X.  We  do 
not  thkiist  »'«.  but  you  rxmld  try  at  Wyld'a  or  Shinfonl'i*, 
both  ut  t^artnV-cToaa.)  —  A  mat  sua  ELKcraiv  ia*. 
'Eleetrir  cnarine,  p.  3M,  Lout  volume,  and  p.  tW,  Vol. 
XXXIV.;  — W.  Cliptk.  (iVmitrato  of  iron  applied 
with  a  iwmid-bairbruJi  tw in.'  a  day. ) — Koa hi>  J.  Known. 
[  All  the  pHKYwea  fur  aw verimr  K-o«*  have  1-ern  d*wi-ribed 
ID  our  volume*.  Bee  the  index  to  Vol.  XXXIV.,  for 
inatanne.  Any  dealer  in  cbrmiiAla  aapplivw  them.  8m 
OUT  advTrtiJsrment  culumna,  rlnanu-l  unplieM  the  uae  of 
heat  aa  the  injheUDoe  b  melted  on.  Dlark  Japan  var- 
niah  will  probably  auil  yuur  purpuoe.)  F.  A.  II.  (A 
couple  of  yeara,  fur  it  lake*  autuc  Uino  to  get  the  Ungcn 
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hsrd.'ned.  r«]f«  yu  nr.1  pr*r..irr-l  to  n-iif  up  plaiw. 
better  Intro  it  m1< UK*,  l'riiu  la  be  ■  >S  lined  uf  lie-  s  II>  rS.j 
-A  JtiTiln.  iTucrc  i«,  un  !.  a1'!' •!!-.  a  fr  .it  mtu.  • 
in  »ti'io  tor  it,  and  th<i«e  irlu.,  ;n  bti-into  in  .hiuibiil 
akill.  |aie..-«*  a  tfieoretbiil  kn.i*l'<tiri<  of  it,  nil! n  ■•  Ink 
work,  if  uill-iu  1  W.  Y.  K.  If  >-el  nuinn:  i'  -t.I  A 
UniU  without  lliutkuia'  about  went  tt.liL?  *  yn»l  hs/1 
U  tter  put  it  down  an  I  lAnn.entnite.  your  thiuViiif 
p  im  .-raon  the  auhjeet  which  isao  rlttractise. , — OrAt'lf  V. 
i  Vuu  will  fit>l  uiu-ii  on  tb'-  «ul>jert  stated  in  in  ni'ml 
trrnM  la  tuck  liiilnbir* ;  tmt  du  useful  adviis-  t  in  Lc 
given  without  u  jwrwrtuil  examination  in  order  1 1  a«eer- 
laia  wli.il  is  n-slly  tl:-  nutter,  TIht*  i.  an  ex..  Kent 
lye- Uoatri'.nJ  in  your  tStf  -  .liskis.  '.Wehiive  no  ides, 
exeept  by  spplyini;  p"mmilly  or  by  adv  rti-m/  for 
Au.-h  a  situation. )  -.1.  J.  All  yni  eon  do,  wt  hf  !k  ve, 
isti  paint  the  pitebe*  with  ruole-r  s'.lutiiin.  -Mnr. 
pa. 'trim.  !>«•  pp  lifl,  KM.  Vol.  XXIX.  Sristr-v. 
,M--srs  K.  and  I.  N  sp.in.  rhiirintr-rruAA.  Tin-  n.  w 
edition  i«  not  yet  nuily.  We  <l.>  nut  know.  3.  They 
an-  nut  jiuni*!  i»t  till,  l.ul  «rr  iii'ii;M"l  inro  riav  '"tore 
tin?  rutiber  ei  eured  or  vul.*unl-<s|  There  in  no  retm-nt 
ttiut  will  nukratjruAtwi.itJiy  print.! —It  W  It.  i.V-.unAt 
the  rule*.  Much  queriiA,  and  the  n  ;iii<«  li  whiiii  tbi  y 
nould  l.»d,  would  int. die  a  lanreiiiumint  of  sriittuit.  >us 
ndvi  rtwiur.  An  iwmr  to  your  <|itery  would  beun- 
iiiwlnk.i!ily  ao  Ailveiti- men-  Hiaimoi.i.  it  it 
•  annul  \xe  rv»rlnsl  «u  n»  to  iMinimt  uito  aIia]*  .tin 
mandrel.  UV  utethixl  is  to  suld.  r  u  lo.ip  to  the  ,,irt  nn-l 
pull  it  up.  pliiuutur.tr  "If  l-  >  •  1  an  inueb  li  puwiblr 
ui'terwAnln. ;  Vata.  iThe  "  ml  • "  is  .till  the  « nd  n  - 
Utively  to  the  nupirt,  and  h.n  uatr  polarity,  It  Wc 
heli.  ve  aueh  details  law  been  ;.-nrn,  but  n.it  for  All 
oil  <•«-!*  of  pnri'iw.*.  A  Dtti  biw  to  liffht  one  «r  w.  :l 
wtiuld  l»'  nuwi-iful  enmurh  for  two  on  a  pin-  li  s  »i.- 
loiu..  .It  ii  umni:>  k-i'euin  >u  !i  »..rk»  an  \1k  ••  linif 
f<iuu..hr-i  MaquaI."  I>»:kwoo.l  and  Co..  MJutjou-  r-' 
UAlliimrt,  E  t:.  The  (ji  nrrAl  ru'.e  i»  to  luAve  the  et.pn<  r 
pint  alHtve  funon,  nnd  Add  thr  iine  heated  uuily  to 
tttMou  ill  »-ve|-.«l  pirli,.ii>ln.-.  id  of  nil  At  on.e  (ii.i  t- 
t*  r'«  Mtnufaeture  of  A  Hi  ■}■»."  Sauiimib  Uiw  m  l 
Co.,  uny  help  you. I—  V.  C.  \V«  beuuA'e  not.  T)ie 
Cuiitonis  Kuuirern  have  tables.  wloJi  we  pn-sutue  are 
what  you  iik-aii  ;  but  calculations  ore  <till  reuuiresj. 
A.  II  Smith.  |See  p.  ;»»>,  Xo.  *«.  There  ia  more  or 
leim  ^li.iut  it  in  rwurly  every  volume  fnim  the  e.io- 
menrement  to  pr<*  nt  time  <>is  eU!l>  in  Vol*  IX  ,  X  , 
XI      Uum.    (Pb-Ase  «nd  J 


USEFUL   AND  SCIENTIFIC  NOTES. 


A  Poison   for   Tubercular   Bacteria.— A 

paper  wim  n-eeully  etimmtiniititi-tl  to  the  I'uris 
A-  id 'ti.ii  (1*9  s  i.  4.  i  >,  by  M  K.  nib,  mi  tl: 
iictinn  <il  hiilenine >  on  the  liurti-ria  -  f  tub.  n  til. 
Tlie  facta  tuetitiuiieil  Jcser'.e  notice,  olt!.ou«h  we 
four  that  the  hopeii  »ue;«;c«tc<l  are  Irxi  bright  to  l« 
rmtinxl.  'Hie  ImhIU  were  cultivated  iu  bovine 
blood  wrum.  which  was  ilaily  heated  fur  a  wis.lt 
rrTrctually  »tr<rili«R  it.  aii'l  vrti"  tbe;i  etwurnlatnl  by 
a  tetn|ieriiture  of  Oo*  C.  A  Kuiui-'a-pltf  lutviuic 
been  rendered  tulB-n  ulur  by  iur<ulatkm  nnd  in- 
halutiou,  mnull  tubercular  iitaiase»  were  taken  from 
it,  intnxlucrsj  into  ten  tubci  r»  ntaiuing  the  tuber- 
cular «  niin,  and  the  tube*  jiIuk^viI  afb  r  s  un. 
helenine  luid  boon  imurod  into  three  of  the  tuli ». 
All  were  kept  at  u  tem|»<mturu  of  ;i7  (.'.  fur  a  wet  It, 
and  at  the  end  of  that  time  itiMulutiauex|>urtriuTiU 
nhowesl  that  the  orn.iiiiniri  in  the  tubes  to  which  tin. 
beletiine  had  been  added  no  louifer  caumsl  tulM  r- 
cul.".ii,  which  wan  tvn-lily  nrudoced  by  the 
of  the  citlleT  • 


Blectric-Liffb.tin.fr  on  Board  Ships  —  After 
an  cxUrudml  trial  of  the  elwtrie  li^ht  on  tmant  llic 
Ata*l<*,  Me»wn.  Uuion  and  Co.  have  given  Mi-ssr*. 
Sn-mi-im  Iirtithers  and  Co.  an  order  for  a  complete 
inntallatii.n  on  board  the  .li  ixmti.  There  are  .IUU 
Swan  latnrw  in  the  ship,  every  part  of  the  [o»seu- 
ger»'  and  ofliuer*'  ijuarU-ni  I.,  nj^r  li|r)iteil  hy  (hern, 
to  the  complete  esclusinn  of  oil  and  candles.  Very 
upecial  attention  in  U  inij  juid  to  the  illumination 
of  the  en(jine-rooin.  There  are  three  Uu;]>s  in 
the  at •rew-j.haft  allev,  nnd  thirteen  be»j.le  the 
gau(jo-e;lu*»e»  of  tiie  Uiilem.  Ijunp-*<  keti 
am  tituM  near  various  parts  of  the  engines 
that  rtMjuire  oceaaiouul  attention,  nurh  as  the 
plandii  ;  nnd  the  men  are  provided  with 
louse  uira]»  in  very  strong  globe*,  uud  of  «uch  a 
size  that  they  can  be  uimtsl  m  a  jacket  pucket  and 
slinned  into  thn  xickeU  when  miuired.  Lamps 
with  flexible  leads  are  also  supplied  and  can  be 
couplisd  to  the  samn  sockets.  The  current  is 
generated  by  two  dynamo  mnchiiiits  of  the  size 
maike.1  by  the  makers  SDoo.  euch  driven  by  a 
•rpur  ite  vugino,  Kither  machine  will  >upplv  all 
the  lights  of  the  ship,  so  that  there  is  uo  pn'/U- 
Inlity  of  a  breakdown,  although  usually  both  will 
be  iu  o]jeration  togetlicr. 

Tub  AMtrkM  JftUfaf  gives  Uie  following  rule  for 
couiputing  the  ci.iiteiitA  of  a  hopper,  the  r  lie 
apparently  relating  to  the  lower  square  or  reet- 
uugular  conical  portion  ouly  :  Multiply  the  luigth 
by  the  briwlth  in  inches,  uud  thin  product  of  one- 
third  of  the  depth  measuring  to  the  point.  Divide 
the  last  produ.  t  by  21.10  the  number  of  cubic 
inches  in  a  bushel  and  the  quotient  thus  nbbi.md 
will  be  the  conU-uts  of  the  hopper  in  bushels. 

THE  new  scale  of  fares  on  the  S  mth  Australian 
Oovernmeut  lines  is  fixed  at  first •(  l.i*s  I'd.  per  mile, 
and  secouil-cJ.ir»  IJd.  There  are  to  lie  no  re- 
turn-tickets,   utid    Uiiri-tlass   fares    have  bjeu 


TERMS  OF  SUBSCRIPTION. 


IMYAULE  IN  ADVANCE, 
f  ir  Twd 


m  CI  fur  St*  MonIM  n»d  ll< 

»  (itit  uf  tin*  l'*it.-d  KiiiiCiliiiu  Fur  thi 
,4%  iV  b>*4  ,  to  rntmrr  m  l«(|iwn.  1.1 
m  btiiiilU  ,  IV  2d- .  t*  New  Zi  sixml 
i,t...  C«rvnU,  IkuUs,  N4UI,  ur 

ItsliuV*.  Li*. 


or         nr.  .  to  InAiM 


ir.jr  of 


:hr  A  i 


«va-  g, 


■n.l  r« 


.if  -r.M.Oi.ttiqt-ttrrH, 
•I'lpfcln.  fU»f  H»th"tV.sl  tu  (Wfltr  »ul»>. -it|>.ii> li*  tut  th*  l'«it'-tl 
MMM  <or  ttt*  I.Nt.lJttll  Mr.l'll AMf,  at  ltt#  ralf  «t  i  d.4« 
Ur  tf'ild,,  or  Thirtt-<rift  ftliUliinr*  ps-r  >itiuum.  pt>*t  fn->*.  Th»*  f ojti«*» 
a  ill  Ut  fi>tr«ft.rdril  sltrwt  t»j  mail  fr*»tn  ttn-  MliU'lUHir  *3hrr  In 
lVniiliNi  All  Myi l<m*  »II1  comnnnet  Hlth  ttn  nomOrr  Ant 
■  -••I'll  nltfT  tin-  n**«  ipl  -J  the  •utssa-njitma.  If  rtu  b  tmiitha-r*  arr* 
r-niiliTd  t>»  rnmptlrt*1  volant?*,  thry  tuiut  W  nud  lur  *l  tir  rate  of 
•4.  rath  t-upyt  U>  t.u»i*r  ft.*™  fMBaJA, 

Vaaa.  XXI V  ,  XXVI  .  XWU  ,  XXVII1..XXX  .  XXXI  .  XXXII „ 
X  XX 1 1 1  .  Mai  X  V  X IV  ,  txiuad  tu  i  loU,  «a<a). 

C  Vol.  XXXV.  mw  ready.  nfiAti-  ; 

All  th*  othr-r  t>>«tnl  *t.l<un.-w  ar>-  mtt  <d  jitmt.  ^iWrilm 
W§ri  <  M  well  toontrr  rid-aro''*  ••xin  M  i»«sa»(iiJ>  «fti-r  th<r  cod- 
clus.uai  uf  rai  h  tuiir  yaarij  tohUM  in  Mirv  h  iind  **•  (iiitutirr,  a* 
imly  a  Unilt.d  hutt,!..  r  »f»'  rMtUsrtd  up.  *wl  th<*«*  *  on  iuh  'iut  -r 

[rltlt      M'J»t   tlfi'Ur    tslfk    ll'JlllS.  tw  till    tir   ll.nl    uu*It,    pliri- id- 

nrw^ti'iit.  nr  p*tU  fnt 

'  -rr  Jd.  MMflL 


..i.  h.  tlirtnuh  eSTay  hsmk-f.-T  ..r 


•  in.  i,". 


fur  rwii  half  yrailf  »"lmw  nr  t"  V<-J.  X  r%rt>pt  Vol*. 
V  .  V  .and  XI  trhc(n.l.».  M  ...h  I'm  t  fi  HA  r*.  h 
TU«.r  *L  irMh.  ur  fmt  In* .  i(d.  IW 


Iadt\r-« 

II  ,111,1 
Iliii.-io*  tu  amSba 
bindlnir,  U.  t«l.  < 

V  Suhar  rlS#*r«  air  miairat'tl  to  "T&rr  CVvr*  and  TtaX  ll«rnii„*a 

fS*iT  Ims.kar M--r»,*llll  11.4  tti  n  nd  dinvt      Thr  T-  aT.iUtksnt  of  th« 

PHI  oflli-r  prvvi  ut  tin  it  trafis tuaj*lu*  tluwu^h.  tin.-  furst. 

Epps*a  Cocoa.   Oratoful  and  Comforting. 

-  -  It)  u  t>ii>Ti<ii»i  j  kiinwts<dirr  >>f  tin-  imtural  whlrh  M*<mi 

th.- ■ip*T.itUin»  .if  dl^-»tl"i»  an.l  iiuln'.n.n.  »nd  !'T  a  r»n  Ml  a p r>: I 
<iit^"ii  k<  Hit  fin--  jiftijMitli  *  uf  aa  t  il  trln  tfi  (  Mr.  t.pft 

pnntd'd  i.iir  ttrtsiVUal  t*U.  »  «tltk  *  di  llca|i*l]  ttaviKiml  hi'Viracr* 
whlf  h  nm  *»*/f  u»  minr  hr-iTy  d^rti'i  a  bill*..    It  Ik  by  th>-  Ji  ii- 
liMi  uw  uf  •m-Ii  ar14ilt«.if  ■Ui-i  that  a  i-utxtitutvun  auy  b.-  jrrn.hl 
•  Mr  btiilt  up  until  ttr>  t>(  rik>'H<h  t'i  r.-»'iat  «»«Ty  tntd.  m »  *•> 
imar.    Hutidml*  .if  aulnV  nulxdii*  xf  ttnatiiiu  nf.and  n»  r>  arty 


htt»i  V  «•  li'Tt  »fr  th'rr  l«  i  w.'ik  p«tnt.    >»■>  mht  ■ ipf  tii.tuy 
'    ft  t»  kreplac  iiuxatttt-s  at.  II  fAttiW  w.th  put*  l.|i-s.| 
nd  a  pnitNTlw  a^airlahrd  iWror."— f\rd  .W»i«v  *M,i*tt*.  —  Madtf- 


x  f.iUl  ftliaft  ' 


aim  ply  «aitii  UitlltiK  -iat<r  r*  uiilk.  Nnld  md>  in  Para,  ta,  UIm  IIihI 
"  i  .Hi«  I'.t  r- and  to,  IIiinwropftthK  t"bflfil*.a,  lxftCuu.  -AJ»u 
tuakt-r*  uf  Epp«  •  rXrutHiliit*  Em<  urr. 


NOTICE  TO  SUBSCRIBERS. 

S  shwnhers  retelTlns  ttirlr  *.ipl*»  illfeet  ressi  tin-  ..«.-r  .re  re 
«u...l.U  U* ..(..«  rs.  Hut  lh»  U.I  nnmtNT  >4  the  It  nn  fur  wluii 
iVll  wt.«nptu.n  u  iuMa.II  he  fuiwnrted  u.  He  111  in  •  f.s < 
Mrn|.|MT,  r.  n&  iuthiiAUiin  Hist  m  fh  -li  n'ln.lum  r  U  msiiswAnr.  if 
it  U  JisAreS  u  cootuiue  UK  BAlsKl1|.Um. 


CHARGES  FOR  ADVERTISING. 


Thirty  Wnnt.   

Lrcjy  AddlUvAAl  Hast  AutiL*.  . 


•  d. 

.  >  S 
.  0  . 


T-entr  f„,,r  .. 
iw"'ij  .ii.xessiiAH  tai;ni  woniA 


Treol  I'AJ-e  AilrrrUseineriU  Klsr  Milll.ntrs  t>*  t**  first  *>  wn.-sls, 
AnersTArJ.  xl  pel  Utie.    I'.rAcnitiA  A.Ur-iliw  ui.-iiU  in...  slulliit. 
per  line.    Ho  ttnnl  pane  l»r  p»eMfr»pli  s.l.         m.  nt  lt,^rte.|  r>-T 
tt.An  Flse  SltUl.llss.   11.sJia.sI  I. mi.  fur  »<-«.  .  ..f  ne.ts- ThAii  u 
la.. -rliuo.  m«7  W  .«-.Tl»l»»a  q«  Apt4kAn.ni  V.  111.'  CaWlIh  t. 

AtlVr-HTISKHLNTS  ID  EXCU.V.Vai:  COH  MX-IAt 

A  At. 

..  ..«  > 
..  ♦  | 

Avt-BTtstmrvrs  m  the  stxi  r.N.xv  «.\te  ctilimx. 

.  4. 

Slitees  nrs  ss 

Fur  esety  a»..iss)Io«  [Ulkt  W-rdA   US 

V  ltmAAthrh.imelnBln4th.it  fin  I>;*7  -  sr.!  ».lrrrtt.emen». 

t  1:1  A[i'^.-Ar  La  UM- "  riil|..'lin)T  Hale  Cdumli."  All  Aill.tllM  ni.-ii!. 
i:i«.i  is- pe.p.114  ;  no  re.loeb.tn  i.  i-AOe  .in  R|>.«t.s1  in.^rtkiA*. 
.1,1  in, am-.  Akere  the  aine.unt  Ainl  r%..ss«s  Oir  SaiUins,  tk< 
l.iMlslnr  wnnl.  he  rnlitultt  A  Mill    ,  ...14  !«■  n«4  nu< 

ierin.kr^.^;.ni.?«'«^ 


ares*  b  tmluded  aa  fart  ntUAr  .J 


un  in  Uie  Mlusins  1'ri.ln 


*■<  »t,  AJ.it  <kAr*e4 


Holloway Ointment  and  Pills.   Ih«  s-si  of 

the         ^SiWXJ ,  mpCloci.,  And  AlAlldulnr  .A.  llLnAs.  Ak»h  hv. 
1.1.U4  All  nAhrr  m.tfle*  nf  treAtm.'ttt,  kAAe  Is.n  . 
M  H-JkiwAf  ...n.llns  OlAtment  aii.1  purirviu  I 
,.,,t  th.  4I--a».  n,«n  tl,.-  hk-rf  ,uel(,  Ut, 


fi.  *■  f 


OUR  EXCHANGE  COLUMN. 


r»»  rl«r,,/.r  JEeel^A,.  \aU„  i.  3.1  fo'  <\tfmU  «Wj, 
and  30".  >r  n»rj  »««feJi«y  it  Hi  ir. 


Rubber  Stamps,  best  qtuUitr.   ^Vbat  atTtra  in  cx- 

f ti^nei' .'  M  it.l.a.  \  ..Tiia,  Medksd.  A*.les-nt  »,  i-  nt.rk  IIuoa... 
I'tWlw.  ApDArsCAA,         W  AitA.  Uteti.m,  ss  ArtA«m 

Dulclmar.     Rare   appartunitT.      F.sretlent  lone 

Vnlnr  U,    Whst  olti-l.  !~J.  IfAu.s.  MaIa  .tr».t,  KllAlnaln«. 

Fir«t  it  Vols    ••  En/ylUh  Mechanic' 

WhAlutlVe.  ?-«  S.i.«.;»,  furd  Ati..t.CoT,n1r? 

A  Cabinet,  u  drswersi,  AbeUs,  tninersls,  fiMuqlA.  Otter*. 
-W  Sa.  hi  .  Fee-  .ir. el,  Cus.-nuj'. 
Barrel  Orfran,  plays  An  tunes,  %  burreU,  I  stnpa. 


Th»  esii'-'ASTP  .V-^ilil  h'  Tns.tr    t,r    l'.«t  nlf.-s    rint^r  IUrV 
h'l  Tilnrs  .Aiilic4   he  ..lit  wnt  uf  tie-    fuit-^l   Klnptlum  I.J  111  - 
II  vie,  n..w.t.iper  p«.t,  hut  »u.t  be  n  io.lti4  tw  At  tkr  raU  «f 


I    \C\mV  snd  <iusrter-pUie  Camera*.  Tet»-e.  .1 

IIa'i.at,  np.till  he.tAM.  Maa-ii.  |..  |;s,.  ii  ■■  Us.  tike.  K.n  flies  i  ai 
«*•».  m  iMr*  ■  "  siuAln  .  V.Al.  ni  Mot. Java,"  a  .  j  maaII  e!.4» 
lHt,.r.H  iia  e.ittinir  lAithe— A  *> .  in  . i.  "K-a.  -.t- r 

I  Wanf..l.  .tin.  nr  Tin  self.aetir.ir  Lathe  in  ,  x 'hiit.ip.- 
•or  mi  ..t  Itniul  IHU.  wnrtk  tin    s  t  ..f  <  i.unr.  f  .r  «<s  l.«  «• 

1  l^niAs-k  KaajIat  I  f  llASler,  rsM-.s]  Ski  tu  .  d.  .13.1  I  l.-.e..  It.AlA.uUll 
f.AAinA  And    lAu.Ue.— U.   U  uia.a*,    '*  Jollj    tAiUleT.  '  tCleiA.. 
I  Itjthe.  AUIO.S 

i    r.n.i.1  Revolver  in  ea«*^,  unl  T  >v  uf  . .irtri  !i.'.a.  i .  t 

ksek  SSlk  hs  .Li.n  Ui.Ai.n,  .nr  Ms«ll  TSSIIISl  T  I  I'. 
.VktAllk  AultA^e,  ^pe.liAlA.UII.(.  Jl.-Wll.  Iil'.'ith,  Hint*. 


rliil.'ren  .'.1. 

...  i^fltlSlstASllssl 
AkM.l  '"..*■■.  ThC  VltSIAAS. 


Muffle  Lantern  Slides    My  sehinl 

tir.4  .ifih«l  I  h-ivr  W.mlA  An.  aiiiaI.  ui-  .ItuIUiI) 
.  ..  hAABr  t-Sekst  llU  to  the  II.  v  J  Alelut., 
CfcllimAh,  InlAiul 

quarb-r-plab-  Viirwte  Achromatic  Lee  a.  tnU..f  ■  t 

.'Ase.  k-'sst  n*  ...  •  .  .Aih.iU--  ink  1W..J.-  lO  nit.  r^-A>  ,  A,.:. 
a.h^  nu<l.  I  e.^-AAnd  r..i4,  N.Vi 

ran  «purk  Induction  Coil.  -.1^  el.  iiii'.-.  1^1  iiivi-i.-u-. 

A-.rth  111,  fur  II  .1  <U>A  Ukiu.iop.,  ill  Mfci.es.Aje  A  lid  AiiAAlhr 
Cill  .will  niljA»t  valui*. — 4  It  ■  oia.i..ai.,  J  joiluA;U.n,  liAinfm  s. 

A  Ijinii's  Knittinir  Machine    nvlunir-  t  r  . 

Joiner  ■  T-mA  LkUK.-lii  ..i  .  !..«.  f,..  r  Mil!,  llolulbth,  a  .r 
HA44er.tl.ld 

Iksiis  sn.1    KkUer    l'abnt  Mafrncto-31ectric 

H.iaiaa  l  lArhAna-  fur  Mudi'l  IjUftBAA,  Ul  Au.Lii.t  Aid..  -K 
I'LnAkA.  CAlW,  « lit. 

Vantsd,  p..sl  Mi  M.\cklntosh  F.^-'mtr 

Mint  leirr  Wlltli;  .lil.-ii.Ud  Uu^ k. .  p.  i  — fc.  I  .w...,  lulu.  . 
Will. 

Wiin'.sl.  ..(t,  rs  for  n  ">n.l  t  r-».  Cheese  Tub.  srith 

r.ttArj  l.i'iv".rt.ii<,<<«.pt*te  ,  Aiiituim.sa.-i..  I'^uii,  I...I. . 

WillA. 

Kaprmnr  t}in.  Wk-cnirv<1  Lathe  nm!  uppliarn.  . 

s.lln.' Ai.' .  An.,t  ha.  htf'T  -  tin  t.<  Zill  At-.--.  And  Ikns.,  lip.  \i  . 
Mr.-A.-h..,  CAtlllTA,  AA.— 1 .  L*  AbAkA  ouL,  All  t  iSl-  J. 

Lathe  Standards.  J-«p.^sJ  turn.s!  «h>rl.  aii'1  erank 

tl.  ndle.  ruuiplete.  k'St.  .UkA.f.iA  Iim.I.  .  .  ».  Iiais.-.  InilH-W 

—  I*  tiers,  W  ■  AnitA,  llllatnu-rwAd,  H  ul  *  !Aluu..|.toU. 

Qusntityof  No  40  |tui-l  .ilk  Secondary  Wire  t"t 

CuilA;  aim.  .  rvAi  kk-im-liA  .Vrni.tnr^.  l«.»  Lr-sA  e>wli......A 

.kAnde  odt.-rs  nsi«r*l.Al.— Aliaaa.  Cao.  i».  Uoser. 

Real  Siemen.  Armature,  bmuti  fully  na/le.  nuiuble 

kirsinnll  Ilyruiak..  i.r  Stt.ter  .  lm.  b,  in.  Is^iiIa«.  ,  aaIiaIuOVia  I  rail 
•A  riliianirt  lllo.  k.  preferred,— AHA.  3.  t."A-l  r-.  l.u.n. 

What  offers  for  ssmaI    rrin    Bicycle  nn.1  \»aY-, 

-  IndUn  Mutlnv.  i  i.ds  ,  '■  All  It-niml  IU.  Work*.  J  si.l.  .  A. 
ar«  .  bound  lu'isAlf  — F  t  AAAAAuub.  Hi  A.lley, 

Uusutity  of  Copper  Tokens  snJ  aw  ronitro 

t  oik.  .  uSera  ;  to>A.  pr.  frrred  — #.    L  ,  li.  I  uiIaiu  iwJ,  I..I  .  ,  oi 

isllsfcllilinit 
A  Bwsl  (ienexs  Hunter  Watch  in  exebajiirf.  tin  for- 

resi™  A  Tu.il.  .  J.i.  k  I'lane,  AmiKitlunA  l".inr,  InnA  s.,uais-.  *u.  k 
and    Ml.,  S.n>.|..,.l,  IaMi.   .1.4   Trie. II  Ms.    ..«.«,  f, 

—SS)u  W,  Vfu*ii\,  HerddA,  S.  nbnry.  Mtftn 

floiB-  Bicycle,  bull  fu>arinj?»,  iu  aiIv  new,  value  £'..  tut 
KIMKt  Hn-Mul  Tl...  .  inuat  to-  p.-rfs.  I  — U.  I ,  TuttMAii.  AlAS..ru»Llr-  . 

Want.sl,  aupr-rvw  rrxahisrsny   fraard  Dissolving 

Viaa  Arr.a.Ti.,  nlth  all  .u-r.  sauries  .   1  .llv-ll  |..ud.-ILvtA  . 
rhaliA*.  s|4.[l.lill  iWll.-h  IT..  ;  le.ni.iae  Tlley.  k  .  A.A  l»,t  j.ar  ris. 
full  aIa  Mrlptioli.  —  lies.  J.  li.  Hi.A.Lt  ,  t.nuij.  ro«d,  ItulVi.ih.t.- 

WaDleU.  otttra  fur  Vols    XXXI,  XXXII  .  XXXV 

C.llta  Mr  i  n  is  it.  s  vol.  "  |bo4im  and  11  ink,  »nd  ■'  Me.-hMn.rAt 
Wnrl.l,'-  re  .i.lthi.r  nuiubera  —J.  H.s.os,  tA  beilkoAOir,  Cl'.ncli 
(uM.  MSnclL  .t.  I 

Wanted,  a  (rood  Monocular  Microscope,  in  ex- 

ch.sesr  Smta  IVnte.1  Sn-  IX  huee  I.AikU-  uun  .  .DIM  .  Ia—  kill  r  - 
J.  H  ,  Uy.l.ui.  Iluiry  Tnuey.  Ik,. on 

Spire  Enfrineer's  Tools  f.ir  any  other*  likely  to  t- 

u„  rill  .  nr.-  u.  At  uai  ertl»rAent.— Mf  H-  It  An  tir,  bontk  Nor  A.nAC. 
L..iidu«i. 

Blast  Furnaoe  or  Smith's  Fires  Fin,  F-At-n* 

ItelloA..  Ijnndlnx  Ma.  bine,  Talis.  MohbA,  4U  ,  TlturinA,  l...,U« 
4a-.    !»<s-  Abnie  alrt  — S  lit u  ir  i .  tioAth  Nuiwuod.  L-.uid.s^ 


SIXPENNY  SALE  COLUMN. 


.tJiertiJeMenlj  or*  lAierteif  ia  iAi'a  neaniA  ill  tke  ral'  "f 
«.(.  for  Uu  Ar,t  16  nurd),  dsaf  tiU.  Jur  ttny 
til 


i  la  fil 


.  hanA.  I i 
I  ll.rn.Hsl,  Ijii 


WantAsi.  vtiam!  Music  Box,  srith  ik-lLs  ur  Pnimi,  or 

to  fix  os  L«t).e,  tahtt  :2a  Hd,  Last  so 


V  dUAMA  Ra  n   Man  ,  untamnJ 

Vmaa  Is  ttkie,  Cam  i.o4,  K.n«.to»  ..a  Tkani. . 

•  EnirUsh  Mechanic."  XXIV  to  XXIX.  ami 

purl  \\  \  .  nltk  IndAA.ffc-Ak,  tor  wslni  eikrhln. .  u.M.k  imr,  wr 
otf-ra  — T  a*  .u,  AlTey  -Alreet,  uld  KeAt-iuAd,  b  E. 

IiAlInw  yer'a  Miilu^rany  Sllilinit  Body  Camera  for 

L'Atin  up  to  Aln.  bj  Man  j  pnn.  rondlUok  .  rial  at..  .  In.  Altulib- 
t  t  i  tiLAiyi  raiutA  .   nkat  uSera  I  —  1  iss.rai.  l':.;..#!i*A,  LIlu 

■tick. 

Kplemliit  doulile-liarrrl  Air   Pump,  bv  firat-eUss 

..,.:>.-.  A'.o.l  a-  near,  .ml  ail,    Al.ul  uff.  ia  is.  i 

•fttatatSkjlr 


For  Sale. 

Electric  Machines,  iniiwatnis.  Delia,  rkitleri... 

Mites,  Anili-h...  TrnuLkAlA,  CatIhiu..  Ac— Jaiau  AIul  Is  .  Lie. 
Irti'laDa,  brtitut     :l.l.l  Twupenie  I 

Electrical    Depot     and     Manufactory  — 

Miaaaa'a,  191,  niap.1  alnsrt  fkAlbAsl.  liAuui.nl  Ak.-j.  IA  III. 
trane  ful  auajoaj.. 

Electric  Bells,  Sa  j   IUtt«riea,  *«^    Teles*. jp.sr, 

Mlrnne.^s-a,  Field  l.bsri,  S|HVtmlisA  .None  bvltit  ur  .hea|>. 
— Mulaa.  aa  akoie. 

Thirty  Per  Cent.  IhVount  off  Stendsrd  list  of  Ameri- 

ii.Tsi.1  li.lli.  S-AAnnlA  J  IU  seal  tWl  penny  .taniin  Tkef 
are  kmdr-  uf  Ul«  vol  ilie.t  steel,  by  Blsr.lL  lla,.  ,  Mnt.loA, 
LAAea 


for  C«llectors  and  Amateur  Artista, 


.  Myth-dnaleAl,  1'e.AAl.  Iiir-ir. 
A.. red  and  Iks-Alar  Fholo«,.pri.,  Ikltud>  View.,  lull..*,...'.. 
Abbe...  l'acA.-t.  Ale  sent  fur  selertlnn  p,ot  frre.  I  Alul.sru'  set! 
u.nii.1.-.,  lont  frse.  Ad  — M  Si-tilii...-  and  C  .  Fbnt.sTIAl-bl-: 
Publl.h.rsi  auiI  MouaUTt,  »,  ItmasAkk  Alrert.Hn.sSieid. 

Microscopic  Objects  for  Mounting.  Pample 
preparAtbiAA  A||4  paieo  llAl.  Ik  Id-— 11-  FalLlr.  tirs.1.  *- 
si.  ur.  •  .  Hull. 


futch    and    Clockmaker's  E 

-dllklO,  AAA*  fOO.4.   kl  -|lA.e,A..»i.Nuttl, 


French  Polishing".  SUimui 

Itielpra  with  lii.li ur tlouo.  punt  rree. 

dub  terrace,  lfcim«l.-y 


Minerals    Ilundrcd  arjsinit.  lr  na.-n.-l  varieties,  tn- 

rtudlnil  riueral-l.  iipnl.  Asupblr.- .  lU^r,  Us     Apply  t.n  list  bl..» 
1.1b.  sp4s.la.i-A.  A.-parAtely  nAiu.sl.  p.i.1  fas-,  JAI,  lu.  ,  — 
t,,  i„T.A,  «,TA.kbruok  .treit.  firuUe,  I 
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LATHE- PLANERS. 

THE  tool-holders  of  some  slide-rests  are. 
fixed  by  riveting  under  the  top-plate  so 
that  they  cannot  without  much  difficulty  bo 
removed.  The  ocntro-pin  of  the  Willis 
holder  is  often  screwed  in,  and  then  so 
nv.  tr.  1.  In  such  u  case  the  pin  can  bo  left 
in  its  place,  as  may  also  the  slotted  tool- 
holder  if  not  too  large.  Fig.  4  represents 
such  an  arrangement,  A  being  a  part  section, 
and  D  the  front  face  of  this  swinging  tool- 
box hinged  as  before.  The  bolt  of  the 
original  tool-boldcrB  is  seen  passing  through 
a  central  slot.  It  may  or  may  not  project. 
As  this  centre-pin  woiud  prevent  a  tool  from 
passing  through  the  vertical  mortise  in  the 
usual  manner,  I  have  arranged  a  shorter 
mortice  below  it  and  placed  the  clumping 
screw  lower  down.  This  arrangement  will ' 
give  all  the  advantages  of  the  usual  swing- 
ing tool -box,  and  the  whole  can  be  removed 
in  a  couple  of  minutes,  leaving  the  slide-rest 
quite  free  for  its  ordinary  use.  The  shape 
of  the  back  gives  a  good  ubutincnt  to  support 
the  back  of  the  tool  during  its  cutting  stroke. 
If  the  same  kind  of  tool-box  is  adopted  to 
receive  the  tool-holder  of  the  slide-rest  when 
the  latter  is  a  stout  slotted  pedestal  -  a  very 
common  form  in  small  rests — the  swing- 
holder  will  become  a  mere  frame  in  the  upper 
part  with  tool  receptacle  below  like  E,  or 
something  similar.  Perhaps  sucha  swinging 
tool -box  might  be  hung  directly  from  the 
old  tool-holder  itself  by  centre  screws  at  F. 
A  block  may  be  needed  behind  it,  or  a  pro- 
jecting screw  to  touch  the  plate  behina  to 
form  the  point  of  resistance  to  the  tool. 
The  sole  object  of  such  a  holder  is 
to  obviate  the  necessity  of  removing  the 
ordinary  one ;  but  if  it  can  be  removed, 
by  all  means  substitute  a  proper  one. 
Figs,  o  and  0  are  given  to  show  details  of  a 
self-acting  feed  suitable  for  this  kind  of 
I doner.  It  may  be  modified,  of  course,  in 
any  particular ;  but  I  think  it  is  as  good  as 
any,  and  will  render  the  planer  very  com- 
plete. First  of  all  is  a  wheel  like  the  'scape- 
wheel  of  a  clock  fitted  on  the  square  end  of 
the  slide-rest  screw;  ou  the  suinc  screw,  but 
to  torn  freely  upon  it,  is  the  long  bar  D 
weighted  at  one  end.  This  is  forked  like 
Fig.  6,  and  embraces  the  ratchet-wheel.  It 
also  carries  the  pawl  which  drops  on  the 
teeth  of  the  wheel  so  as  to  cause  it  to  revolve 
each  time  the  lever  is  raised  ;  but  when  it  is 
lowered  the  pawl  drops  over  one  or  more 
teeth  without  turning  the  wheel.  This  is  a 
Common  arrangement  as  used  in  the  rutchet- 
drill  and  sawiup-machinc  and  many  others 
where  automatic  feed  is  required.  As  the 
lever  must  not  move  the  screw  of  the  rest 
except  through  the  medium  of  this  ratchet, 
but  the  wheel  itself  must  revolve  with  the 
screw,  a  short  sleeve  will  have  to  be  fitted 
over  the  squared  end  of  the  latter  and  turned 
cylindrical  for  the  lever  to  turn  upon,  or 
the  wheel  itself  must  have  a  long  boss,  and 
upon  this  the  lever  must  work.  The  end  of 
the  slide-rest  screw  is  seen  squared  in  Fig.  ft, 
and  the  lever  working  on  the  rounded  boss 
of  the  wheel  on  the  Further  side  next  to  the 
slide-rest ;  the  end  of  the  screw  is  gcncrully 
cylindrical  for  a  short  distance  before  the 
square  part  for  the  winch-handle  commences. 

In  the  first  paper  I  think  I  spoke  of  the 
rack  of  the  Britannia  Company's  Lathes 
being  attached  to  the  slide-rest.  If  I  did  it 
was  a  lapsus  of  some  sort — pennsu,  memorur, 
mentis — as  the  case  may  be,  for  the  rack  is 
in  most  coses  a  fixture  to  the  lathe-bed,  and 
the  handle  with  the  pinion  and  its  socket 
is  the  part  attached  to  the  rest  with  which 
it  travels.  It  by  no  means  comes  te  the 
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some  thing,  nevertheless,  which  wuy  it  is 
arranged,  although  the  effect  in  either 
case  is  to  shift  the  saddle  bodily  along 
the  lathe-bed.  If  possible,  which  it  is 
not  always,  the  rack  should  in  this  case 
move  with  the  rest,  as  it  will  be  found  to 
work  thus  much  more  smoothly.  I  have 
found  it  with  a  small  lathe  difficult  to  wind 
back  the  rest  by  taking  the  handle  of  the 
winch  in  the  hand,  if  the  lever  is  at  all  a 
long  one,  and  we  wuut  here  a  very  steady 
motion  to  give  a  nice  smooth  cut.  If  a 
lathe-bed  and  stand  is  given  up,  therefore,  to 
the  purpose  of  planing,  it  will  be  much  more 
satisfactory  to  attach  the  rack  to  the  rest. 


arrives  at  that  point.  To  give  still  greater 
range  to  tho  feed,  there  might  be  two  or 
three  holes  for  this  pin  so  as  to  allow  the 
long  lever  to  drop  more  or  less  after  each 
stroke.  This  will  allow  the  arm  A  of  the 
crank  to  stand  in  a  somewhat  advanced 
position  towards  the  bed  of  the  machine,  so 
that  the  latter  meeting  it  sooner  would  move 
it  through  a  wider  arc,  and  thus  lift  the 
longer  lever  higher,  acting  thereby  during  a 
longer  period  upon  the  ratchet-wheel.  Of 
course  it  is  easy  to  manage  this ;  but  I  think 
the  range  given  to  tho  stroke  by  slotting  the 
levers  will  suffice  for  nearly  every  imaginable 
case.    A  very  coarse  feed  is  so  seldom  needed 
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If  the  hitter  is  to  remain,  and  the  lathe 
generally  used  as  such,  we  must  make  the 
best  of  it  ;  but  in  this  case  the  winch  with 
two  lever-arms  and  handles  will  be  found  to 
work  much  better  than  an  ordinary  one. 
The  weighted  end  of  this  lonp  lever  D  is 
slotted  to  receive  n  pin  to  form  the  hinge  of 
the  connecting  rod  F,  by  which  it  is  attached 
to  another  slotted  arm  of  a  crunk  E,  A, 
turning  on  a  screw  fixed  to  the  planer-head. 
By  means  of  the  slots  F  E  can  be  put  ut 
various  angles  with  C  and  E,  thereby  alter- 
ing the  length  of  stroke.  The  longest 
stroke  will  be  when  E,  F,  is  at  the  dotted 


line  1 ;  the  shortest  when  in  the  position  of 
dotted  line  marked  2.  The  black  spot  near 
D  is  a  pin  to  prevent  the  lever  falling  too 
far.  The  upright  arm  of  the  crank  A,  which 
sets  the  food  in  motion,  is  so  placed  that  the 
planer- bed  or  saddle  strikes  it  every  time  it 


that  it  may  be  said  that  the  general  de- 
sideratum is,  on  tho  contrary,  a  very  fine 
one.  Certainly  it  is  so  for  all  small  work, 
and  this  machine  is  not  meant  for  any 
Other.  Very  frequently,  too — perhaps  in  the 
majority  of  cases — the  winch-handle  will 
only  need  to  be  swung  to  and  fro  through  a 
Miiidl  arc  which  is  not  at  all  a  fatiguing 
movement  to  the  arms,  and  will  give  the 
short  quick  stroke  of  a  shaping  machine. 
For  longer  work,  whichis.proju-rlyspeaking. 
fJaiiiwj,  and  not  shaping,  the  doublo-onned, 
or,  if  desired,  tho  four-armed,  lever-handle 
will  tend  greatly  to  the  facility  of  the  opera- 
tion. As  fur  as  jxiwtr  is  concerned,  although 
it  must  be  obtained  at  cost  of  muscle,  it  will 
be  found  to  be  ample  even  for  heavier  cuts 
than  one  cares  to  put  upon  the  tool. 

J.  L 


AN  OLD  ASTRONOMER.' 

JOANNES  HEVEL.  or  (as,  according  to 
the  fashion  of  the  day,  it  was  Latinised) 
Hevelius,  was,  as  is  tolerably  well  known,  u 
Polish  nobleman,  born  at  Danrig  during  the 
early  port  of  the  17th  century.  In  ltHl  he 
built  on  observatory  furnished  with  a  qund- 
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nmt  ami  s  xtunt  of  ;ift.  and  1ft.  in  diameter 
respectively,  and  more  tlmn  ono  largo  telo- 
ROOpc  of  his  own  construction.  His  host 
known  work,  "  Helonographia,"  containing  u 
description  of  tho  Lunar  surface,  was  issued 
in  1<»I7.  This  was  followed  l>y  various  other 
volumes,  and  in  1G73  ho  published  tho  first 
port  of  tho  "  Muchina  Cuelestis,"  three 
chapters  of  which,  with  their  translation, 
form  tho  basis  of  tho  work  which  has  served 
as  a  text  for  those  remarks.  It  involved  him 
in  a  qnanvl  with  tho  English  physicist, 
Hooko,  who  did  not  particularly  shine  in  the 
matter.  Hevclius  was  elected  F.R.S.  in 
1604.  and  in  1G79  his  home,  observatory, 

by  a  tire,  in  which  jiorishod  nearly  the  entire 
edition  of  tho  Second  Volume  of  the  "Ma- 
china  Cttlostis,"  which  is  now  consequently 
of  tho  utmost  rarity.  In  no  way  dismayed, 
he  erected  a  frcah  observatory,  und  continued 
tho  active pursuitof  Observational  Astronomy 
until  his  death  in  1GH7-8.  His  "  Firnia- 
luentum  Sobioskianiun,"  a  standard  cata- 
logue of  lSWd  stars,  was  published  two  years 
afterwards. 

What  Mr.  Princn  has  done  is  to  reprint 
Chapters  XVIII..  XXI.,  and  XXII.,  of  the 
"  Machina  Ccelostis  "  in  the  original  Latin, 
and  to  follow  them  by  a  singularly  faithful 
and  literal  translation  in  English,  illus- 
trating thorn  by  fac-similes  (apparently  re- 
produced by  photo-lithography)  of  Hovel's 
original  plates.  Chapter  XVIII.  treats  of 
Hevelius's  ingenious  helioscope,  which  con- 
in  effect  of  a  telescope  used  as  a 
tho  object-glass  being  directed 
towards  the  Sun,  and  tho  eyepiece  brought 
into  a  darkened  room.  The  image  was,  of 
,  projected  on  to  a  sheet  of  paper,  or 
The  ingenuity  of 
tho  contrivances,  by  the  aid  of  which  the 
telescope  was  made  not  only  to  move  oqua- 
torially  but  to  follow  tho  Sun's  proper 
motion,  can  only  bo  appreciated  by  tho 
study  of  the  original  work.  It  must  suffice 
hero  to  say  that  u  ball-and-socket  joint  (the 
telescope  passing  through  tho  ball)  and  a 
framework  carrying  tho  receiving-disc,  and 
bolted  to  the  eye-end  of  the  telescope,  fur- 
nished the  foundation  of  them.  A  somewhat 
complicated  arrangement  of  wheel-work 
behind  the  disc  supplemented  this. 
The  succeeding  Chapter  XXI.  describes 
the     construction     of     Hevelius's  great 


very  curious  mutter  on  the  history  of  the 
earliest  discoveries  made  of  the  mmutiie  uf 
.Sutuni's  ring,  giving  woodcuts  of  the  planet 
as  seen  by  Gasscndi,  Hooko.  Huyghens, 
Cussini,  and  the  Brothers  Ball.  He  very 
effectually  disposes  of  a  claim  which  has 
been  sometimes  mudn  for  the  last-named 
observers,  thut  they,  or  ono  of  them,  first 
detected  the  primary  division  in  Saturn's 
ring.  We  may  add  that  admirably  executed 
portraits  of  Hevclius  and  Gussendj,  together 
with  woodcuts  of  Mr.  Prince's  two  Equa- 
toreals,  also  adorn  this  little  volume. 

We  can  only  regret,  in  conclusion,  that 
so  instructive  un  illustration  of  the  manner 
in  which  Hevclius  did  his  admirable  work 
should  have  been  issued  for  private  circula- 
tion alone.  It  is  a  book  which,  could  Mr. 
Prince  bo  persuaded  to  issue  it  in  the 
ordinary  way,  might  be  read  with  pleasure 
and  profit  by  everyone  interested  in  tho 
History  of  the  Sconce  of  Astronomy. 


mi 


telosoopr;,  which  had  a  focal  length  of 
no  less  than  I.")Oft.  !  Of  course,  in  tho  days 
when,  as  yet.  it  was  believed  to  be  impossible 
to  achromatize  tho  object-glass,  gucn  enor- 
mously long  foci  furnishod  the  only  means 
of  obtaining  a  moderately-magnified  image, 
pretty  free  from  aberration.  The  mechanical 
— iluity  exhibited  by  the  groat  Polish 
nomer  seems  nothing  short  of  marvel- 
ns  he  succeeded  in  constructing  a  tube 
r,  rather,  a  trough,  for  it  was  open — of 
thin  plank,  and  yet,  by  sufficiently  simple 
means,  insured  its  rigidity.  Full  details 
of  its  construction  are  given  in  the  plates ; 
while  una  of  them  furnishes  a  perspective 
view  of  the  entire  instrument  as  it  appeared 
in  use  on  the  occasion  of  a  visit  paid  to  its 
constructor  by  the  king.  The  third  chapter 
(XXII.)  gives  equally  elaborate  details  of 
the  method  of  erecting  a  great  tower  or 
observatory  whence  several  of  such  tele- 
scopes might  bo  employed.  What  renders 
this  work  so  interesting  is  the  idea  which  it 
gives  us  of  the  indomitable  energy  and  per- 
severance (to  Hay  nothing  of  the  astonishing 
mechanical  aptitude)  of  the  man  who,  in  his 
own  j>crsou  and  solely  at  his  own  cost  and 
charge,  rendered  such  eminent  service  to 
exact  astronomy.  In  curious  contrast 
to  tho  descriptions  of  tho  instrumental 
difficulties  under  which  the  observer  had  to 
during  tho  17th  century,  are  the 
i  of  the  fittings  and  appliance*  of  his 
own  observatory  at  Crowborough,  in  Sussex, 
with  which  Mr.  Prince  supplements  this 
volume.    Incidentally,  he  introduces 


TUNING  FORK  PIANOS. 

want  of  nom  more  euphonious  title 
musical  instruments  in  which  tho  tones  are 
produced  hy  blows  of  hammers  on  metal  bars,  as 
distinguished  from  strings,  are  railed  tuning-fork 
pianos,  or  piano  harps.    Several  endeavours  have 
been  made  to  produce  successful  instruments  of 
this  class,  but  hitherto  they  hare  not  attracted 
much  attention.    Mr.  W.  Fischer,  of  Dresden, 
has,  however,  recently  patented  "  improvements 
in  pianos,"  which  consist  in  tho  special  mode  of 
connecting  the  forks  to  the  soundboard  of  the 
in  tho  means  employed  for 
more  pure,  and  in  a  do 
of  tho  sounds  may  be 
the  will  of  the  player.  Tho 


ro- 


presonts  a  sectional  view  of  a  piano  comprising 
a  part  of  the  improvements.  Tho  sounding- 
forks  hitherto  used  in  pianos  have  always  been 
rigidly  fixisl  within  tho  same.  When  a  fork  si 
arranged  is  struck  by  a  hammer  of  tho  piaoo 
mechanism,  the  percussion  thus  caused  is  always 
more  or  loss  audible,  in  consequence  of  which  the 
musical  effect  is  considerably  impaired. 

For  tho  purpose  of  remedying  this  deficiency, 
Mr.  Fischer  makos  tho  connection  between  the 
forks  and  tho  soundboard  by  means  of  joints  or 
hinges,  as  shown.  Tho  fork  is  screwed  by  its 
stem  to  a  part  of  the  hinge,  while  tho  other  part 
is  died  to  a  liar  attached  by  moans  of  stays,  or 
in  other  suitable  manner,  to  tho  soundboard.  In 
order  to  keep  tho  forks  in  their  proper  position, 
tho  hinge-parts  arc  stiptiortcd  by  a  ledge  L,  faced 
with  soft  material,  such  as  felt  or  leather,  while 
a  screw  provided  with  a  knob,  which  is  also 
covered  with  felt  or  leather,  presses  gently  from 
above  on  each  of  the  parts.  Instead  of  tho  screw, 
a  spring  or  a  weight  may  lie  used.  The  fork 
may  also  bo  stayed  by  means  of  two  strings  or 
other  flexible  connections  fastened  with  ono  end 
to  tho  movable  binge-part  and  with  the  other  to 
a  fixed  part  of  the  piano,  ono,  at  least,  of  these 
connections  being  clastic,  or  consisting  partly  or 
entirely  of  u  spiral  spring.  This  arrangement, 
which  allows  tho  fork  to  yield  to  a  certain  extent, 
when  it  is  struck  by  the  hammer,  has  proved  very 
efficient,  not  only  for  preventing  the  blow  of  the 
hammer  from  being  heard,  but  also  for  rendering 
tlie  sound  more  sonorous.  According  to  tho  ex- 
periments hitherto  made,  it  is  advantageous  in 
resiieet  to  tin  quality  of  the  sound  to  place  the 
forks  perpendicular  to  the  soundboard.  In  case  tho 
latter  is  horizontal  tho  forks  should  therefore 
have  a  vertical  position.  Tho  arrangement 
of  the  forks  (uirallcl,  or  at  a  sharp  angle  to  the 
is,  however,  not 


The  p.'irt  of  the  hinge  to  which  tho  fork  is 
screwed  may  be  mada  in  one  piece  with  the  stem 
of  the  fork ;  hut  the  patentee  prefers  to  construct 
IkiUi  lunge-part*  of  wood,  and  to  attach  th»  fork 
as  shown  in  thedrawing.  Instead  of  the  hinge, 
however,  a  springing  connection  between  tho 
parts  may  be  employed,  and,  in  this  case,  especi- 
ally when  the  forks  are  in  a  vertical  posi- 
tion, the  support  L  and  tho  screw  above  may 
bo  omitted. 

The  second  part  of  tho  invention  consists  in 
the  moans  for  improving  the  purity  of  sound  of 
the  fork.  When  a  tuning-fork  is  made  to  vibrate, 
tho  sound  produced  is  not  a  simple  miuicut  note," 
hnt  a  combination  of  tho  fundamental  note  of  the 
fork  and  of  a  higher  note  (called  in  acoustics  the 
harmonic),  which  latter  increases  in  strength  us 
the  pitch  of  tho  fork  becomes  lower,  and  which 
in  tho  boss-forks  even  predominates  01  or  tho 
fundamental  note.  This  higher  note,  which, 
impairs  tho  purity  ■ th<  s  ■und,  may  h«  supprt  «ed 
by  means  of  a  ring  or  bund  made  of,  or  lined  with, 
an  clastic  material,  and  placed  tightly  around 
ono  of  Uie  prongs  of  tho  fork  at  a  certain  point  of 
tho  same.  It  has  been  found  that  a  ring  of 
indiarubbor,  with  a  piece  of  felt  underneath,  is 
particularly  suitable  for  this  purpose.  Tim  tn:r» 
position  of  tho  ring  must  be  determined  by 
experiment,  but  generally  it  will  have  to  be 
located  at  about  one-third  of  tho  length  of  tho 
prong  from  its  point  of  union  with  tho  other 
prong. 

The  third  part  of  the  invention  relates  to  the 
modulation  of  tho  strength  of  the  notes.  T  . 
effect  that,  the  patentee  usvs  resonance -tubes  It, 
tngvthor  with  a  slide  S,  by  which  their  sound- 
holos  may  simultaneously  bo  closes!  more  or  less. 
Tho  tubes,  which  must  be  tuned  in  unison  with 
the  forks,  are  fixed  above,  or  In  general,  close  to 
tho  same.  When  tho  distance  between  tho  tubes 
and  tho  forks  renders  it  necessary,  their  sonnd- 
holes,  which  are  opposite  to  the  ends  of  the  forks, 
are  provided  with  tabular  attachments  as  shown. 
Tho  glide  S,  consisting  of  a  thin,  bar  of  wood  or 
metal,  or  of  other  suitable  material,  is  so  connected 
with  a  pedal,  that  it  may  lie  brought  hnfore  the 
sound -holes  or  their  attachments,  or  shifted  away 
from  them,  at  tho  will  of  the  player.  Considering 
that  tho  vibrations  of  tho  air  in  tho  resonance- 
tubes  are  caused  by  the  transmission  of  tho 
vibrations  of  tho  forks  through  the  sound-holes, 
it  is  evident  that  the  former  will  become  fainter 
the  more  the  free  area  of  tho  sound-holes  is 
reduced.  Tho  arrangement  thus  affords  the 
means,  not  only  of  producing  sounds  of  greater 
or  less  strength,  but  also  of  increasing  or  dimi- 
nishing tho  strength  of  any  note  or  chord  after 
tho  forks  have  been  put  in  vibration. 
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SB.  HENRY  DRAPER. 

BY  telegram  from  Now  York,  wo  h 
rcgrot  of  tho  death  of  Dr.  Henry  lira  per. 
Professor  of  Physiology  in  the  University  of 
Now  York,  and  well  known  for  his  skill  in  what 
may  tie  called  celestial  photography.  licnry 
Draper,  a  distinguished  son  of  a  distinguished 
father,  was  liorn  in  Virginia  in  1837 ;  but  the 
family  removing  to  Now  York  in  1840,  young 
Draper  was  educated  in  the  university  ho  subse- 
quently adorned.  His  first  scientific  work  was 
a  nones  of  experiments,  in  1857,  on  tho 
functions  of  the  spleen,  carried  out  by 
moans  of  microphntogrnphy.  A  visit  piid 
to  IiOrd  House's  observatory  induced  him  to 
turn  his  attention  to  the  construction  of 
reflecting  telescopes,  and  with  one  of  these  ho 
obtained  his  famous  photograph  of  the  moon.  In 
1872,  with  an  equatorial  reflector  of  28in.  aper- 
ture, entirely  his  own  work,  wo  lajlieve,  he  suc- 
ceeded in  photographing  spectra  of  the  stars,  and 
also  a  photograph  of  tho  diffraction  spectrum, 
which  has  renuiinvd  unexcelled  to  the  present 
time.  In  1871,  Dr.  Draper  was  appointed 
superintendent  of  tho  photographic  department 
Of  the  United  States  Transit  of  Venus  Commis- 
sion, and  in  the  same  year  received  the  honour  of 
a  special  gold  medal,  bearing  tho  motto  "  Decori 
decus  addit  avito,"  from  tho  Governments— the 
first  public  recognition  ever  accorded  a  scientific 
man  in  tho  United  States.  In  1877,  Dr.  Draper 
issued  his  famous pnperon  the  "  Discovery  of  Oxy- 
gen in  tho  Sun,"  a  discovery  which  it  will  be 
remembered,  gavo  rise  to  much  discussion  in 
scientific  circles,  la  1877  Dr.  Draper  weul  Ui 
tho  Kocky  Mountains  for  tho  purpose  of  making 
the  steadiness  and  transparency 
at  different  heights  up  to 
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1 1,000ft.,  snd  in  tho  following  summer  returned 
to  tho  same  region  as  conductor  of  an  eclipso 
party,  when  he  succeeded  in  photographing  tho 
diffraction  •]  wet  rum  of  tho  solar  corona.  Ilia 
subsequent  triumph  was  the  success! ul  attempt  to 
phetugraph  tho  N'ebula  in  Orion  on  March  II, 
1881,  after  an  exjiosttro  of  104  minutoi.  Dr. 
Draper1!  loss  will  U>  regretted  throughout  tho 
scientitic  warld,  for  ho  has  been  cut  off  in  tho 
print  of  life,  and  in  the  full  flush  of  a  dis- 
tinguished career.  II  in  laboratory  in  New  York, 
and  his  observatory  «'  Hastings-on-Hudson  are. 
well  known  to  all  acicntiAe  men  who  have  visited 
America,  but  it  may  well  ho  doubled  if  tho 
couth-  and  elaborate  apparatus  with  which  they 
iirv  fitted  will  again  find  audi  an  owner. 


ASTRONOMICAL  NOTES 
DECEMBER,  1882. 

The  Sun. 


FOR 


Southj. 


At  Greenwich  Mean  Noon. 


Right  Docli- 
Awtn-  !  nation 
sion.  South. 


Sidereal 
Time. 


0S0*46f»lH  20  22  23  22  12  18  19  31  68 
3  10-58  ,,118  42  31  23    5  34  18  30  14  47 


Tho  Method  of  Ascertaining  the  Sidereal  Timo 
at  Mean  Noon  at  anv  other  Station  will  bo  found 
on  p.  390  of  Vol.  XXXIV. 

At  10  p.m.,  on  December  2 1st.  the  Sun  is  said 
technically  to  enter  Capricorn  us ;  and  at  this 
instant  Winter  is  supposed  to  commence,  'litis  is 
alit<>  nominally  the  shortest  day  ;  but  on  tho  20th 
and  22nd,  as  well  as  on  tho  21st,  the  Sun,  in 
Ijondon,  will  be  only  7h.  44m.  above  the  horizon 
— and  of  course  ICh.  16m.  below  it — so  that  the 
description  may  be  applied  indifferently  to  cither 
one  of  the  three. 

At  10  a.m.,  on  December  31st,  the  Son  will  bo 
in  Perigee — or.  it  would  be  more  correct  to  say, 
the  Karth  will  lie  in  lVrihclion,  or  in  that  port  of 
her  orbit  which  is  nearest  to  him.  Accepting  the 
official  Solar  Parallax,  an  interval  of  90,808,434 
will  at  this  instant  separate  us  from  our  great 
centre  of  light  and  heat.  Signs  of  activity  in  the 
shape  of  spots,  taenia-,  and  prominences  persist  on 
the  Sun's  disc. 

The  Moon 

Enters  hex  Last  Quarter  at  2h.  fH5-4m.  in  the 
afternoon  of  December  2nd,  and  ia  New  on  the 
10th  at  3h.  37'6m.  p.m.  She  will  enter  her  First 
Quarter  at  4h.  39 -.1m.  p.m.  on  tho  17th,  and  be 
Full  on  the  afternoon  of  the  24th  at  3h.  411m. 


Day  of 

Month. 


1 

6 
II 
16 
21 
26 
31 


Moon's  Age 
at  Noon. 


Days. 
20 -S 
25-5 
0-8 
6B 
10-8 
15-8 
20-8 


Souths. 


m. 

55-8  a.m. 
28  0  „ 
401  p.m. 

40  „ 
294  „ 
11-4  a.m. 
674  „ 


The  Moon  wiU  he  in  conjunction  with  Venus 
at  4  a.m.  on  the  10th,  and  with  Mercury  3  hours 
later:  with  Mars  at  3  p.m.  on  tho  10th;  with 
Saturn  at  2  p.m.  on  tho  21st  ;  and  with 
.Jupiter  at  3  a.m.  on  tho  24th. 

Mwuiuf 

Ia  a  Morning  Star  up  to  5  a.m.  on  the  17th. 
when  he  will  be  in  Sii|*  ri<>r  Conjunction  withthi 
Sun.  Travelling  to  the  Kiulward  after  this,  he 
of  course  become*  anKvening  Star.  11c  is  about 
ria  badly  placed  for  the  Observer  in  every  respect 
aa  bo  well  ran  bo.  His  diameter  varies  bom 
4-8"  at  the  beginning  of  the  Month  to  4'6'  by  tho 
middle  of  it,  returning  to  ita  former  value  after 
tho  34th  or  25th 


Occultatlons  of  (and  near  approaches  to)  Fixed  Stars  by  the  Moon. 


- 
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a 
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a  -  1 

ill 
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• 

« 
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™  *>S  ji.ra. 

Dark 

154 

I  M> 

J8  3*  p.m. 

llright 

250 

287 

1  7 
1  f 

A  I  im  h  nil 

g* 

*'  ali 

11.11  Ir 
•  111  K 

1 IG 

Ho 

*3  53  „ 

bright 

MM 

274 

17 

It.A.C.  8276 

61 

t7  12  „ 

s  s.  e 

27 

41 

17 

22  l'isciura 

C 

8  44  „ 

Hark 

«.* 

124 

9  47  p.m. 

Bright 

313 

347 

10 

x  I'iscium 

6 

t7   5  „ 

NSW. 

204 

196 

20 

39  Arietis 

a 

t6    0  „ 

S.S.E. 

20 

340 

21 

B.A.C.  1096 

4 

T7  33  ,, 

S.  by  K. 

15 

318 

22 

?  Tauri 

t5  14  ,, 

S.  by  E. 

10 

329 

24 

v"  Ononis 

0 

6  28  a.m. 

1  Pat  k 

138 

176 

6  56  a.m. 

llright 

207 

243 

27 

B.A.C.  2872 

6 

ft  30  „ 

N.  by  E. 

K>8 

188 

27 

*  Cancri 

5 

♦6  68  p.m. 

llright 

97 

62 

7  49  p.m. 

Dark 

238 

200 

29 

14  -Scxtuntis 

6 

1  29  a.m. 

Bright 

66 

32 

2  47  a.m. 

Dark 

253 

244 

29 

1!)  Sextantia 

« 

6  39  ,, 

llright 

315 

17 

6  53 

Dark 

323 

35G 

30 

55  Leonis 

t4  40  „ 

s.s.w. 

332 

338 

t  Near  approaches. 


X  Stars  below  tho  horizon. 


Mercury 


Right 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

1 

16  63-6 

20  2:4 

11  12-8  a.m. 

6 

16  26-2 

22  2-6 

11  25-6  „ 

11 

16  fi9-6 

23    3  V  U 

11  39-3  „ 

ia 

17  33-9 

24  39-2 

11  53-8  „ 

2i 

18  8-9 

25  9-4 

0    91  p.m. 

26 

18  44'4 

25  3-8 

0  24-8  „ 

31 

19   20- 0 

24  20-1 

0  40-7  „ 

Starting,  thus,  from  a  point  to  tho  S.W.  of 
/I  Scorpii,  Mercury  will  cross  u  small  portion  of 
that  constellation,  tho  Southern  part  of  Ophiu- 
chus,  and  so  travel  into  Sagittarius.  Ho  will 
pass  just  to  the  North  of  «  Ophiuchi  on  the  13th, 
and  be  close  to  X  Nagittarii  on  tho  23ixl.  Ho  will 
be  in  Conjunction  with  Venus  at  11  a.m.  on  the 
9th,  and  with  Mars  at  6  a.m.  ou  the  15th. 
Venua 

Is  an  Evening  Star  up  to  6  p.m.  on  the  6th, 
when  she  cornea  into  inferior  conjunction  with 
tho  Sun.    After  this,  she,  of  course,  posses  to 


qucntly  gradually  diminishing  to  48-B"  by  the 
end  of'lho  month.  Save  on  tho  6th  the  planet 
is  most  unfavourably  pluccd  for  the  observer. 


HA 

!>.a 

>sj 

Right 
Ascension. 

Declination 
South. 

S.,i.:l.s. 

h.  hi. 

21-8 

h.  m. 

I 

17  6'3 

24 

0  24-3  p.m. 

6 

16  55  7 

23 

7  4 

11  52-5  u.ui. 

11 

16  41-3 

21 

9-6 

11  210  „ 

16 

16  31-5 

10 

38-9 

10  51-0  „ 

21 

10  26-2 

18 

256 

10  25-6  „ 

26 

16  23  0 

17 

351 

10    3-8  „ 

31 

16  24-8 

17 

7-9 

9  45-9  „ 

The  whole  of  tho  retrograde  path  indicated  in 
tho  above  Ephcmeris  lies  in  tho  Southern  part  of 
Ophiuchua,  a  region  dostitutoof  conspicuous  Stars. 
Venus  will  be  in  conjunction  with  Mar*  at  7  p.m. 
on  tho  6th,  and  (aa  stated  above)  with  Mercury 
at  11  a.m.  on  tho  9th. 

The  Transit  of  Venn* 

On  December  6th  has  already  been  treated 


the  west  of  him,  ami  becomes  a  Morning  Star. 
Hex  angular  diameter,  which  is  1'  1-8  on  De- 
cember 1,  increases  to  1'  2  8  by  the  6lh,  subsc- 
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determination  of  Solar  TumUiix  ;  and  the  method 
by  which,  and  the  localities  in  which,  they  will  b* 
made.  It  only  remains  here,  then,  to  give  the 
loading  numerical  detail*  of  this  mm 
and  note-worthy  phenomenon. 

Time. 


External  contact  lit  ingress . 

of  centre* 


Dec.  6 


II.  M.  - 

1  65  67 

2  16  18 


5    4  2 

7  61  46 

8  12  9 


the 


10"  41-4" 
Interim!  contact  at  cjrrciw 
External  contact  at  egress 
Angle  from  Sun 'a  North  l'oint 
Contact  at  ingress  145'  \ 

towards  the  East         f  as   viewed  with 
Contact  at  egress  114'    (     naked  eve. 

towards  the  WM  ) 

Our  diagram  represents  the  Sun,  as  seen  by 
direct  vision,  when  Venus  hit*  just  entered  on  to  his 
limb  at  «.  Ilcnco  she  will  travel  diagonally  up- 
wards serosa  hi*  disc,  hut  will  only  have  arrived 
at  b  at  3h.  60m.  when  the  Sun  sets  in  London. 
Both  Venus  and  the  Sun  are  drawn  nccuratoly  to 
scale  in  our  illustration,  whence  it  is  pretty- 
obvious  that  Venus  will  be  easily  visible  to  the 
naked  eye,  defended  simply  by  o  piece  of  coloured 
or  smoked  glass.  The  student  should  assuredly 
spare  no  pains  in  his  endeavours  to  witness  a 
spectacle  which,  by  no  possibility  can  ho  over 
again  behold :  the  next  Transit  of  Venus  not 
occurring  until  the  year  a.u.  2,004,  i.e.,  122  years 


Mar* 

Cornea  into  conjunction  with  the  sun  at  1  a.m.  on 
the  1 1th,  and  is,  of  course,  wholly  invisible. 

Jupiter, 

Will  be  in  opposition  to  the  Sun  at  8  a.m.  on  the 
1 8th ;  is  now  visible  all  night  long ;  and  being 
about  a*  well  placed  as  he  probably  can  be,  presents 
to  tho  observer  a  spectacle  of  perennial  interest. 
Not  only  does  the  marvellous  detail  of  the  planet's 
own  surface  furnish  abundant  material  for  study : 
but,  as  will  be  Been  by  our  subjoined  table,  the 
phenomena  exhibited  by  his  Satellites  are  very 
numerous  also.  Jupiter's  angular  equatorial 
diameter  increases  from  44 -2'  on  December  1st 
to  44-6  by  the  middle  of  it,  regaining  it*  original 
value  at  the  close  of  tho  year. 


11 

Right 
Asc  elision. 

Declination 
North. 

Souths. 

h.  m. 

h.  m. 

1 

5  54-0 

23  i-7 

1    1 4-8  a.m. 

6 

5  50-7 

23  2-8 

12    47  9  p.m. 

11 

5    47  9 

23  2-7 

12    25-4  „ 

16 

5  44-9 

23  2-5 

12     2-8  „ 

21 

6  420 

23   2  0 

11    40-2  „ 

26 

5    39  1 

23  1-4 

11    »7  7  „ 

31 

.\  363 

23  0-7 

10    65-2  .. 

Hence  it  will  bo  seen  that  Jupiter  will  describe 
re  in  the  Kastcrn  confine,  of 
ithe 
l;Tauri. 
Saturn, 

Like  Jupiter,  is  visible  all  night  long ;  and  is 
most  excellently  placed  for  the  observer  with 
the  teleswpe.  His  angular  equatorial  diameter 
slowly  diminishes  from  18  2  on  the  1st  to  17  6 
by  the  31st :  a  decrease  absolutely  insensible  save 
when  tested  bv  a  micrometer.  No  noticeable 
in  tho 


•stt<l  bv  a 
lias  taken 


Sl 

^  Right 

Inclination 
North. 

Souths. 

h.  m. 

h.  m. 

l 

3  18-3 

15  48-3 

10  35  0  p.m. 

• 

3  16-8 

16  43-4 

10  14-5  „ 

n 

3  15-5 

15    39  0 

9  53-5  „ 

16 

3  14-2 

15    35  1 

9  32-3  „ 

21 

3  131 

15  31-8 

9  ll-»  „ 

26 

3  12-1 

16   29  1 

8  51-2  ., 

31 

3  113 

15    27  1 

8  30-6  ., 

Si  that  Saturn  will  travel  backwards  for  a 
*hort  distance  in  that  blank  jmrt  of  tile  sky  to  the 
S.utb-east  of  c*  and  £  Arietis. 

Uranus 

I*  in  quadrature  with  the  Sun  at  7  a.m.  on  the 
15th.  He  will  reappear,  for  the  observer's 
purpose,  about  February,  lt>SJ. 


Jupiter's  Satellite*. 
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1*  Erlipsi: ;  Oc  Occultation  ;  Tr  Transit  of  Satellite  ;  Sh  Transit  of  Shadow  ;  D  Disappearance  ; 
R  Reappearance ;  I  Ingress ;  E  Egress.  The  printing  of  a  phenomenon  in  ilalici  indicate*  that 
its  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight  or  by  Jupiter's  proximity 
to  the  1 


Neptune 

Continues  in  a  very  good  position  indeed  for  the 
observer ;  although,  under  any  circumstances,  he 
presents  but  few  points  of  interest  indeed  as  a 
telescopic  object,  resembling  as  he  does  a  very 
small  7th  mag.  Star. 


Might 


1 
6 
II 
16 
21 
26 
31 


h. 

2 

2 

2 
•t 

2 
2 
2 


m. 
59-6 
59-1 
58-6 
i8-2 
578 
574 
571 


Declination 
North. 


15 
15 
15 
15 
16 
14 
14 


7  4 
6-4 

3-6 
20 
0.5 
69-3 
58-2 


Souths. 


10  10-9  p.m. 

9  56-7  „ 

9  .W6  „ 

9  16-6  ,, 

8  50  5  „ 

8  36-5  „ 

8  10-5  „ 


The  lit  tle  arc  indicated  above  lie*  to  the  North- 
east of  X  (Hi,  in  a  region  absolutely  void  of 
stars  as  viewed  with  the  naked  eye. 

Oreenwich  Mean  Time  of  Southing  of 
Fourteen  of  the  Principal  Fixed  Star*  on 
the  Nl*;ht  of  December  lat,  1882. 

Souths. 


Star. 
Aquarii 


h.  m.  s. 


  5  17  50-01  p 

Fomalhaut    6    9  12-87 

Markab   6  16  50  97 

B  Andromeda?   7  20  11  02 

„  Ca*ioiK!iaj   7  61  39  16 

l'obiris   K  34  26-10 


it  Arietis 
*»  Ceti    . . 
n  l'crsei. . 
Aldcbnram 
tli]iella 


Higel  . . 
«  I>e]niri» 
a  C'olumK-e 


I  IS  7  07 
10  13  32-9H 

10  33  19-67 

11  40  20-68 

12  25  5-43 
12  25  .-.ii-30 
IS  44  32.67 
12  52  22  08 


The  Method  of  ascertaining  the  Oreenwich 
Mean  Time  of  Southing  of  either  of  the  Stars  in 
the  above  List,  ou  any  other  night  in  December, 


as  also  that  of  determining  the  1/oca.l  Instnnt  of 
its  Transit  at  any  other  Station,  will  be  found  on 
p.  392  of  Vol.  XXXIV.  It  must  be  noted 
though,  that  the  rule*  there  given  are  not  rigidly 
accurate  when  applied  to  l'olaris  or  to  any  other 
clone  circumpnlar  star. 

Shooting  Btara 
Are  lew  numerous  than  during  the  previous 
month.  Suspicion  exists  of  sovcrul  showers  ; 
tho  best  marked  of  which  seem  to  occur  on  the 
nights  from  the  1 1th  to  the  13th  and  again  on 
the  24th. 


A  P0PULAB  EQUATOREAL. 

AMATEUR  astronomers  often  have  difficulty 
in  directing  their  telescopes  (generally  with- 
out circle*)  towards  a  point  of  the  heavens  known 
by  its  co-ordinates;  o.g.,  when  seeking  a  comet 
iri  a  somewhat  luminous  part  of  tho  heavens. 

For  their  assistance  in  such  a  case,  M.  do  Bet-, 
F .  It.  A .  S. ,  has  recent  ly  described  a  mode  of  utilising 
the  mounting  of  a  celestial  sphere,  transforming  it 
into  a  small  cquatoroal  callable  of  serving  for  all 
latitudes,  and  carrying,  instead  of  a  tclenc^i*-,  » 
simple  rod,  designed  to  iioint  approximately  to  a 
place  tho  jxatition  of  which  is  known  on  tho 
celestial  vault.  TTio  apparatus  was  alluded  to 
lust  week  by  "  A  Fellow  of  tho  Itoynl  Astronomi- 
cal Societv,"  and  w-o  now  give  an  illustration. 

The  gliibe  of  tho  well- known  apparatus  U  re- 
placed by  an  axis  corapwd  of  two  parallel 
rods  (conncetr-d  as  shown),  between  which  * 
needle  can  move  stiffly  about  a  pivot,  situated 
ut  tho  common  centre  of  tho  two  circle* 
representing  respectively  the  horizon  and  tho 
meridian . 

To  put  the  apparatus  in  position,  the  horizon - 
circle  is  first  rendered  horizontal,  with  the  aid  of 
a  spirit-level,  and  three  screws  on  the  tripod- 
support  below.  Next  the  vertical  circle  is  placed 
in  the  meridian,  with  the  help  of  a  compass  or 
otherwise.  This  preparatory  process  may  bo 
obviated  by  having  a  fixed  murk  to  show,  i 
for  all,  the  position  of  the  meridian. 
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It  still  remains  to  incline  the  axis  on  the  hori- 
zontal circle,  so  a*  to  plueo  it  parallel  to  the  axis 
of  the  Karlh  :  then,  lastly,  to  give  the  direction 
to  the  noodle  by  narking' the  declination  and  the 
horary  angle  of  tho  object  sought,  rtwpcctivolv 
on  the  vertical  circle  first,  then  on  a  small 
graduated  circle  mounted  on  the  polar  axis,  and 
visible,  in  the  figure,  at  tho  lower  part  of  it. 
(This  cirri!-  turns  with  light  friction,) 

By  placing  the  axis  (Fig.  2)  in  a  vertical 


position,  one  mar  use  the  instrument  as  an 
altazimuth  suitable  for  observation  of  bolides, 
falling  stars,  polar  auroras,  halos,  &c. 

As  regards  elementary  education,  the  instru- 
ment may  be  considered  as  complementary  to  the 
globe,  of  which  it  is,  indeed,  a  modification,  and 
facilitating  the  comprehension  of  celestial 
motions.  Thus,  e.y.,  placing  the  axis  vertically, 
and  supposing  the  needle  in  any  position  to  point 
to  a  star,  the  rotation  of  tho  apparatus  might 
illustrate  the  diurnal  motion  as  appearing  to  an 
observer  at  the  pole  of  the  Earth.  Then  in  pro- 
portion as  the  axis  is  inclined,  we  have  the  re- 
presentation of  the  phenomenon  for  less  latitudes ; 
the  circumpolar  rone  goes  on  diminishing,  and 
the  stars  of  the  southern  hemisphere  become  in- 
crcjuringly  risible.  Lastly,  on  placing  the  axis 
horizontal,  the  spectacle  is  that  presented  to  a 
person  at  the  Equator.  All  the  stars  then  uppear 
successively  on  tho  horizon,  and  for  all,  as  for 
tho  sun  and  the  planets,  exactly  twelve  hours 
elapse  between  the  rising  and  tho  setting;  at 
the  Equator,  then,  the  day  and  night  arcconstantly 
of  equal  duration. 

The  apparatus  [which  is  of  moderate  price] 
srctn*  likely  to  prove  a  useful  popular  aid  in  the 
~l  indicated. 


PRACTICAL  NOTES  ON  PLUMBING.— 
Ill* 

By  V.  J.  Davi«b,  U.M.A.S.P.,  &c. 
[fXntitttted  from  page  242.) 
Long  Bplxtdlo  Valve*. 

IX  Fig.  281,  C  shows  a  different  kind  of  sucker 
valve  or  box ;  it  differs  from  the  others  by  rea- 
son  of  its  h*  vijig  the  spindle  E,  which  works  through 


SPLIT  PUMP  I  KT 


a  guide  within  the  box ;  these  valves  arc  some- 
times ground  in,  at  other  times  leathered.  When 
the  latter  method  is  adopted  care  should  lie  taken 


tr  /  c 
I?"  " 


sea 


Vi 


to  make  tho  seating  tlat  and  wide,  especially  for 
very  deep  well  pumps.  These  seatings  should  be 
at  Vast  i  wide,  which  prevents  tho  leather 
getting  out  by  the  preasurn 
of  the  water.  There  is 
also  another  advantage  in 
using  those  sucker  boxes; 
it  i*  that  they  may  be  ce- 
mented into  the  cone  of 
the  barrel,  or  soldered. 
When  tho  Litter  is  done, 
it  is  generally  in  the  man- 
ner as  shown  at  E  F, 
Fig.  282,  and  as  follows. 
First  open  tho  end  of  the 
suction  pipe,  as  at  Q,  wide 
enough  to  admit  tho  valve 
A,  then  tin  the  valve  and 
wipe  a  taft -joint  as  shown 
L  E  »t  E ;  next  prepare  the  foot 
of  the  barrel  as  shown,  and 
wHpo  tho  joint  Q  F,  hut 
take  care  not  to  melt  tho 
\  Q  f  ■  |  If  solder  on  the  inside.  The 
/  pro]*?r  way  to  do  this  is 
to  wipe  the  inner  joint 
with  a  coarser  solder  than 
the  outer  joint,  the  former 
of  which  will  require  a 
greater  heat  to  melt  il.  Of 
course  the  spindle  can  be 
readily  h xikod  up  by  what 
is  called  a  short  hook  (see 
tho  dotted  lines,  A  B,  Fig.  279),  out  of  the  barrel 
when  required  for  repairs. 

When  selecting  then  vulves  see  that  the  spindle 
is  long  enough,  and  that  the 
bridge  is  well  open  cone-shaped  to 
allow  tho  end  of  tho  spindle  to 
drop  easily  into  tho  bridg-  . 
Although  these  valves  are  very 
good  and  handy,  there  is  nr'i 
objection  to  their  use  in  sonv 
l>uii>|is  unless  judiciously  MloCtad 
The  lift  is  too  great ;  the  valv<  . 
when  tho  pump  is  worked  quicklv  . 
jumps  too  high,  as  much  as  Gin.  to. 
7in.,  and  during  its  descent  allows 
the  water  to  back,  thereby  to  a 
certain  degree  spoiling  tho  useful 
effect  of  the  stroke  of  the  pump, 
which  is  not  so  much  the  case  with 
the  clack  valve  B,  Fig.  281. 
{7b  he  evNtintteJ.) 


considers  a  rivet  of  any  account,  whether  it  shows 
a  leak  or  Dot,  unlet*)  it  Alls  the  rivet  hole,  and  yet 
it  is  not  often  that  a  patch  bolt  makes  anr  sort  of 
decent  pretensions  to  tilling  the  hole  in  the  patch. 
It  ought  to  fill  it,  and  it  may  be  about  as  readily 


made  to  do  so  as  to  be  made  the  standard  ,',.in .  loose, 
with  filing  at  will  ;  but  it  don't.  Another  thing 
ill.-. nt  a  patch  bolt,  as  ordinarily  used,  is  the  d<- ■ 
stroving  in  a  great  degree  of  the  holding  qualities 
of  tho  head  by  bending  it  against  the  rough,  out- 
•  ,f -hue  surface  of  the  patch,  in  screwing  up.  and 
Anally  concluding  the  destro  yingprocesa  by  calking 
the  head  to  make  it  tight.  The  accompanying 
sketch  represents  (about  one-quarter  size  for  ordin- 


A  NEW  FRET  SAW. 

K  llritannia  Company  h 
just  brought  out  a  now  fret 


rpilK  llritannia  Companv  hav 

saw.  The  advantages  claimed  ar< 
a  true  vertical  stroke  which  cut.- 
cleaner  and  easier  than  am 
machine  which  is  not  vertical. 
There  is  ICUn.  clear  under  th 
arm.  The  table  is  made  to  tilt  for 
inlaid  work.  It  is  mounted  on  ■ 
firm  stand  with  a  fly  whirl  sufficient 
to  give  speed  and  power  enough  t 
insure  even  and  easv  working 
By  substituting  a  drill-spindle 
with  mitre  gear-wheel*  for  the 
saw  -  spindle,  a  very  effective 
vertical  drill  ran  be  fixed  in  a 
minute.  By  moons  of  a  rising  an<  I 
falling  tilth-  tho  work  is  picssod 
upwards  against  the  drill. 


1  i'rum  Uk  BxxUw/  .Vtici.   All  rights  racmd. 


PATCHING  FIRE-BOXES 

HATPENINO  not  long  since, 
writes  a  i'orrcs|K>udeiit  of 
i  lie  AmrrifttH  J/ifcAiHiif,  to  see  a 
i  ouplc  of  boiler  makers  deliberately,  that  is,  with 
plenty  uf  time  to  S|mre,  rrpmrinu  the  fire-box  of  a 
toiler  by  putting  on  a  soft  patch  with  about  a 
pMHM  of  putty  under  it,  led  to  some  philosophising 
eii  the  subject  of  tire-box  patches  iu  general,  and 
]  ort  leularly  as  to  where  a  boiler  maker  eTer  found 
unicieut  inducement  for  inventing  such  a  thing  as 
a  soft  patch.  Every  one  who  Knows  anything 
n lsmt  the  matter  knows  that  a  |sit<  h  plastered  up 
with  putty  was  never  tight,  in  the  tire-box  of  a 
toiler  under  steam,  and  ought  to  know  that  if 
-uttered  to  remain  for  any  length  uf  time  it  is  a 
-ourco  of  danger,  from  the  iron  wasting  and  corrod- 
ing away,  making  it  liable  to  let  gu  ,,t  air.'  time 
under  the  persuasion  of  a  tittle  extra  pressure. 

Let  it  be  admitted  that  a  soft  patch  ought  never 
to  be  used,  and  still  there  are  good  and  bad  ways  to 
patch  the  fire-box  of  a  boiler.   No  boiler  maker 


ary  purposes)  a  useful  tool  for  putting  on  bolt 
patches,  for  which  novelty  in  its  genera]  features  is 
not  claimed,  hut  which  some  experience  loads  the 
writer  to  believe  might  profitably  be  better  known 
and  oftcni  r  used  than  it  is.  In  the  sketch,  F  is 
intended  to  represent  the  damaged  sheet,  ana  H  the 
patch.  It  is  uudrrstood,  of  course,  that  the  dam- 
aged part  of  the  sheet  is  to  be  cut  out  the  same  as 
for  riveting.  The  patch  being  accurately  fitted,  holm 
should  be  drilled  ui  the  patch  as  if  they  wore  to  bo 
tapped  for  the  patch  bolt.  A  suitable  number  of 
holes  (usually  three  or  four  will  be  sufficient)  should 
be  marked  and  drilled  and  tapped  in  the  sheet  for 
temporary  bolts  one  size  sinnllerthan  the  patch  bolts, 
and  with  these  the  patch  should  be  bolted  in  place, 
The  rc*t  of  the  holes  can  then  be  drilled  in  the  sheet 
for  tapping,  the  holes  in  the  patch  serving  to  guide 
the  drill  in  the  sheet,  thus  providing  for  the  perfect 
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alignment  of  the  hole*  in  the  two  part*.  The  hole* 
should  then  be  enlarged  in  the  patch,  by  the  use  nf 
a  tit  drill,  to  the  size  of  the  bcsly  of  the  bolt,  or  no 
that  the  bolt  will  just  turn  in  the  hole,  and  the  hole* 
tanned  iu  the  ahr*.-t  with  tho  patch  in  place.  Throe 
or  four  bolt*  can  thru  be  inverted,  the  temporary 
Itolt*  removal,  and  the  hole*  they  occupy  enlarged 
and  tapped.  Should  still  greater  accuracy  than  can 
bo  secured  in  this  way  be  desired,  tho  hole*  in  tho 
patch  can  be  enlarged  with  tho  tit  drill  to  within 
t'tin.,  or  less,  of  the  size  of  the  bolt,  and  then  the  last 
tap  ran  be  made  with  tho  body  just  above  the 
thread  fashioned  to  out  like  a  reamer.  By  this  mean* 
almost  absolute  truth  can  bo  secured.  With  rea- 
sonable rare,  however,  this  latter  plan  will  hardlv 
bo  necessary.  The  tool  for  squaring  the  patch 
arouml  the  hole  is  idiown  at  A,  in  po«ition  for  use. 
Bill  steel  stud,  the  thread,  if.  of  which  fit*  snugly 
in  the  hole*  topped  in  tho  sheet.  The  outer  end,  a. 
of  the  shell  A  u  squared,  or  otherwiae  fitted  to  a 
ratchet  wrench.  The  hole  in  this  »hcll  i*  mado  to 
lit  accurately  tho  stud  B,  and  the  end  at  r,  is  made 
with  teeth  like  a  face  mill.  It  will  be  evident  that 
by  tho  use  of  thi*  tool  the  patch  may  be  squared  up 
»roond  tho  hole*  so  that  tho  head  of  the  bolt  will 
*nut  evenly  without  bonding,  and  will  be  tight 
without  calking  ;  also  that  the  body  of  the  holt 
'  bo  made  to  fill  the  hole  in  the  patch  without 
ion  or  straining  in  screwing  it  up.  The  patch 
i  should  be  nicked  under  tho  head  with  the 
F  tool  in  making  (a*  at  r  in  the  sketch),  to 
i  their  twisting  oft"  there  sooner  than  in  the 
thread.  They  should  be  screwed  up  evenly,  and 
none  of  them  twisted  off  until  all  oro  properly 
Hiatal.  A  good  size  lor  patch  bolts  for  ,  „iu.  olid  Jul. 
iron  in  Jiu.,  and*  good  thread  M  to  tho  inch.  A  patch 
put  on  in  thi*  way  can  1«  11*  securely  calked  as  if 
riveted,  and  can  bo  depended  upon  for  present 
satisfaction  and  future  usef  illness.  I  am  awure  that 
some  have  a  preference  for  a  countcisink  head 
patch  bolt,  but  experience  with  cone-hcaded  bolts 
in  the  fire-boxes  of  locomotive  Urilers  leads  to  tho 
belief  tliat  when  properly  applied  there  is  no  more 
trouble  from  them  than  from  an  ordinary  rivet 
head.  It  costs  a  trifle — not  much — more  to  put  cm 
a  patch  in  this  way  than  in  several  other  ways 
that  might  bo  mentioned,  but  the  job  ho*  tho  merit 


THE  GREAT  COMET  AS  SEEN  AT 
CAPE  TOWN. 

A  T  the  monthly  meeting  of  tho  South  African 
J\  Philosophical  Society,  held  on  the  i'lth  ult., 
in  tile  University  Hall,  Bureau-street,  Cape  Town, 
th  Africa,  Dr.  Hill,  Astronomer  Itoyal,  wo* 
'  upon  to  make  s-me  remark*  respecting  the 
and  to  exhibit  se  veral  photograph*  which  had 
taken  of  it  at  the  Observatory.  Tho  great 
.  which  now  adorned  our  morning  sky,  he  mid, 
wa»  discovered  by  bin  friend  and  chief  assistant.  Mr. 
Fin  by.  lie  Kud  this  in  an  astronomic  sense,  for 
unless  the  comet  had  been  previously  observed  in 
Australia,  r.ml  Uioy  had  received  no  information  of 
it,  the  til-it  astronomical  observation*  to  fix  it*  precise 
place  were  certainly  maelc  by  Mr.  Fiulay.  There 
wa* something  faiil  ab  ut  the  e-eimothavingbccu  seen 
on  the  previous  day  by  a  person  travelling  in  a  post- 
cart,  but  hi?  did  not  fcnnw  how  far  that  statement 
was  authenticated,  and  it  wa*  mute  certain  that  no 
obsonations  of  any  valuo  could  be  made  from  tho 
top  of  a  po«t-cart.  Therefore,  so  far  as  they  knew, 
tho  honour  of  its  discovery  belonged  to  Mr.  Finlay, 
and  consequently  in  ostrouomical  circles  it  would 
boar  liis  name.  It  was  first  discovered  on  the 
morning  of  the  7th  September,  when  it  wa*  shining 
with  the  brilliancy  of  a  star  of  tho  3rd  or  4th  mag- 
nitude, ami  showed  a  not  very  brilliant  tail  of  about 
twodegrevs  iu  length.  It  was  of  a  very  bright  white 
e-olour,  contrasting  in  thi*  respect  with  the  comet 
Wells,  whic  h  Wa i  tho  last  comet  visible,  and  was 
decidedly  of  a  golden  colour.  M  r.  Finlay  had  been 
observing  tlicnccultationof  tt  star.and  whiln  return- 
ing into  the  Observatory  Ids  eyn  was  directed  to  tho 
unusual  object,  which  ho  at  once  recognised  to  be 
a  comet.  On  his  return  to  tho  Observatory,  ho  at 
oaoe  made  tho  necessary  olwcrvutions.  The** 
observations  consisted  in  determining  the  difference 
of  time  in  which  any  small  star  near  the  comet 
passed  the  hues  marked  on  the  telescope,  and  the 
time  in  which  the  comet  passed.  They  worn  by 
these  means  enabled  to  identify  thn  star  and  deter- 
mine it*  place,  and  thus  to  determine  the  place  of  the 
comet.  Observations  were  made  on  the  morning  of 
the  7th,  and  again  on  the  moruiug  of  tho  hth.  On 
tho  morning  of  tho  Irth  only  a  very  rough  olmcrvn- 
tion  was  made,  through  the  clouds,  and  then  came  a 
series  of  cloudy  <layi,  which  rendered  it  necessary 
to  set  about  anoiher  modo  of  determining  the 
comet's  place.  It  was  essential  to  have  tone  means 
to  get  rapid  observations,  for  the  comet  was  so  near 
the  sun  that  the  string  daylight  obliterated  all  the 
stars.  The  comet  was  all' thi*  while  increasing  in 
brilliancy  until  on  the  Sunday  morning  I)r.  F;ikin 
anil  Mr.  Finlay  observed  it  quite  plainly  by  day- 
light. Unfortunately  he  (I*.  Gill/  wwibsent  ju*t 
llimi  at  Simon'*  Bay,  where  ho  had  an  appointment 


with  Captain  Morris,  who  wa*  now  on  hi*  way  to 
Lisbon  a*  chief  of  the  Transit  of  Vcnu*  Expedition 
at  that  place.  He  had,  therefore,  the  misfortune  to 
miss  the  interesting  observation  which  was  then 
mude.  Dr.  Elkin  and  Mr.  Fiulay  followed  tho 
comet  all  day,  making  a  great  many  observations, 
and  towards  the  afternoon  they  found  it  approach- 
ing the  sun  with  enormous  rapidity,  until  it  was 
evident  that  it  would  actually  pass  either  behind  or 
in  front  of  the  sun.  At  that  tune  it  was  impossible 
to  say  whether  tho  comet  was  behind  or  in 
front  of  the  sun.  They  watched  it  with 
great  interest  until  it  approached  nearer 
to  the  sun,  and  it*  tail  and  coma  vanished, 
and  there  only  remained  a  small  round  disc. 
This  did  not  appear  to  diminish  as  it  approached  the 
sun,  but  rather  to  get  brighter,  and  was  distinctly 
visible  throu-h  the  dark  glass  nccetsary  to  use  iii 
observations  of  the  sun.  The  comet  came  close  up 
to  the  sun,  and  Dr.  Elkin  and  Mr.  Finlay  watched 
it  until  it  was  lost  in  the  wavy  outline  "in  passing 
by  the  edge  of  the  sun.  They  'continued  tu  watch 
it  until  they  lost  ull  trace  of  it,  and  there  were  only 
five  secomls  difference  iu  time*  in  the  observation* 
of  tho  two  observers,  allowing  that  both  must  have 
seen  it  very  nearly  if  not  quite  to  tho  edge  of  the  sun. 
Tho  next  question  was  whether  it  hail  passed 
behind  or  in  front  of  tho  sun.  They,  therefore, 
made  an  examination  of  the  neighbourhood  of  the 
sun  where  the  comet  had  disappeared  ;  but  nothing 
wa*  to  be  seen,  so  they  thought  it  was  possible 
that  it  had  gone  beyond  the  sun.  The  next  morning 
he  (D.  (lill)  observed  the  comet  at  Simon's  Bar. 
and  saw  it  rise  to  the  west  of  the  sun  and  a  little 
before  the  sun,  and  ho  would  never  forget  the 
beautiful  appearanc  it  presented.  He  was  sur- 
prised to  notice  that  the  sun  itself  made  no  differ- 
ence to  it*  brilliancy.  As  it  cleared  the  mist*  of 
the  horizon  it  became  brighter  and  brighter  and 
whiter  and  whiter,  assuming  a  much  more  definite 
shape,  and  showing  a  brilliant  white  tail.  Further 
observations  were-  made,  and  Dr.  Elkin  and  Mr. 
Finlay  set  to  work  to  get  out  it*  approximate  orbit. 
We  knew  very  little  of  comet*  in  reality.  It  was 
known,  however,  that  they  contained  carbon 
vapour  in  some  form,  anil  it  wa*  known  that 
the  present  comet  contained  sodium  vapour, 
wliich  was  ascertained  by  sjiectroscopic  analysis. 
Whether  thoeovapourswere  general- din  m  the  solid 
nucleus,  or  whether  they  were  in  the  nucleus  in  a 
very  condensed  form,  no  one  knew.  On  the  9th  of 
September  he  telegraphed  to  the  Astronomer  Ko\-al 
in  England  that  this  comet  hail  been  discovered  "by 
Mr.  Finlay,  and  giving  it*  position ;  but  he  was 
sorry  to  say  that,  somehow  or  other,  that  telegram 
did  not  reach  its  destination.  The  comet  was  sub- 
sequently l<»«t  to  sight  altogether  in  Europe  through 
bad  weather,  and  he  saw  by  the  lost  English 
edition  of  tho  (ape  Timet  that  the  scientific  paper* 
were  singularly  silent  upon  thn  subject.  There 
were  telegrams  from  Pans  and  Vienna  on  the  l»7Ui 
September,  stating  that  a  brilliant  comet  had  been 
*ci-n  in  a  position  which  corresponded  with  the 
place  of  this  particular  comet ;  but  this  discovery  of 
theirs  was  l'J  days  after  it  was  seen  by  Mr. 
Finlay,  and  17  day*  after  the  telegram  had 
been  despatched  by '  him  to  England.  It  was 
unfortunate  that  the  telegram  did  not  reach  its 
destination,  for  it  would  have  shown  the  undoubted 
claims  of  Mr.  Fiulay  as  it*  discoverer.  When  the 
ecjtnet  wa*  first  seen  it  had  very  much  the  appear- 
ance which  a  groat  many  of  the  comets  possessed 
with  a  sharp  nucleus  and  a  long  retreating  tail,  like 
a  parabolic  cylinder.  About  the  22nd  or  the  23rd 
September  the  comet's  head  began  to  do  a  most 
singular  thing.  Its  nucleus,  instead  of  remaining 
single,  began  to  get  longer,  and  then  elongated  still 
more,  untd  there  were  two  little  nuclei,  which  were 
connected  by  a  strong-looking  thread  between 
them.  Then  they  elongated  still  more,  until 
em  one  rooming  ho  counted  no  fewer  than  five 
of  these  nuclei,  extending  to  tho  length  of  a 
minute  of  arc.  He  could  not  illustrate  their  appear- 
ance better  than  by  describing  thorn  a*  five  little 
beads  strung  upon  a  piece,  of  rough,  fluffy  thread. 
The  original  nucleus  remained  distinctly  tho  largest 
and  most  brilliant.  The  envelope  in  front  of  the 
head  then  began  to  prolong  to  the  extent  of  two 
degrees.  When  Father  Perry  was  here  an  attempt 
was  made  to  phobigraph  the  eomct  by  attaching  the 
camera  to  the  telescope  at  the  Observatory,  but  a 
proper  focus  could  not  bo  obtained.  Afterwards 
Mr.  Shoyer,  of  Grave-street,  and  Mr.  Simpson,  of 
the  United  Presbyterian  School  at  Aberdeen,  ob- 
tained photographs,  but  for  scientific  purposes  they 
were  necessarily  useless  ;  for,  during  the  twenty- 
five  minute*  exposure  of  the  plate,  the  comet  must 
have  moved  something  like  70  degree*  of  arc.  The 
impression  olso  required  some  little  doctoring  to 
make  it  look  a  n-»jiectahle  comet,  and  Mr.  Shoyer 
honestly  confessed  that  he  did  something  to  improve 
tin;  a|ipearauce  of  the  comet,  and  he  certainly  made 
it  a  very  good-looking  one  on  paper.  There  was, 
however,  no  picture  of  the  star*  in  these  photo, 
grajlis.  and  set  they  were  useless  for  scientific  pur- 
poses, us  the  stars  were  the  pnmt*  to  be  used  with 
reference  to  the  determination  of  position.  It  was 
due  to  the  enthusiasm,  energy,  and  remarkable  de- 
sire to  do  good  work  of  Mr.  Ellis,  photographer,  of 


Mowbray,  that  he  had  been  able  to  procure  the 
pictures  ho  was  about  to  exhibit.  Dr.  UiU,  in  con- 
clusion, prociseded  to  minutely  describe  the  process 
by  wliich  those  photographs  had  been  taken,  and 
remarked  that  science  was  very  much  indebted  to 
Mr.  Ellis  for  the  enthusiasm  he  had  displayesl  over 
the  work,  and  the  success  that  had  attended  it. 

Mr.  W.  H.  Finlay,  F.B.A.S.,  next  gavo  some 
account  of  the  element*  of  the  orbit  of  the  comet, 
and  the  rapiditv  with  which  it  passed  its  perihelion. 
In  obtaining  those  elements  of  the  comet's  orbit, 
tho  first  thing  they  had  to  consider  wa*  whether 
thi*  was  the  return  of  a  |ireviou*  comet  or  not.  Tho 
elements  of  the  comet*  of  1843,  18S0.  and  1SH2  (the 
present  one)  were  very  much  like  each  other  :  but 
there  were  some  slight  changes,  and  the  interval* 
were  so  unequal  that  ho  was  decidedly  of  opinion 
that  tlii*  wa*  not  the  return  of  a  comet.  In  reply 
to  a  question  by  tho  Chief  Justice  (Sir  J.  H.  do 
Villiers),  Mr.  Finlay  said  the  comet  had  actually 
passed  through  the  eoron*.  of  the  sun. 

Dr.  Gill  then  proceeded  by  means  of  the  magic- 
lantern  to  exhibit  the  slides  of  the  excellent  photo- 
graphs that  had  been  obtained  at  the  observatory, 
and  pointed  out  tho  various  detail*  of  the  i 


THE  LIYEB. 


LIFE  HISTORY  OF 
FLUKE. 

A  T  a  recent  meeting  of  the  Itoyal  Me 

At  .A.,  described  hi*  researches  itito  the  life- 
of  the  Liver  Fluke,  undertaken  at  the  request  of 
the  late  Professor  Bolleston  on  behalf  of  the  Koynl 
Agricultural  Society.  After  mentioning  the  ravage* 
made  by  the  Uver  fluke  (oa  many  as  3.000,000  aboep 
being  lost  by  it  in  thi*  country  in  the  war  1»7!>— 
St*)  and  referring  to  the  fact  that  hitherto  tho 
search  after  the  particular  mollusc  supposed  to 
harbour  its  larval  form  had  been  futile,  Mr. 
Thomas  described  his  plan  of  work.  He  I' 
searched  meadow*  for  every  specie*  of  moll 
likely  to  1m-  an  intermediary  host,  dissecting  them 
without  success,  until  at  length  he  suecershd  in 
finding  in  the  small  Limnnrus  tninculatus,  a 
cylindrical  worm  or  Roedia,  containing  cercaria:. 
The  cercaria  is  of  tad  polo  shape,  and  ha*  the 
peculiar  habit  of  encysting  itself  directly  it  is 
brought  into  contact  with  any  solid  object,  tins 
material  for  cncystation  being  exuded  from  some 
lateral  masse-*  in  the  body  of  the  larva.  For  soroo 
time  tho  inquiry  wa*  arrested  b«-cuu*e  of  hi*  in- 
ability to  tiud  any  more  specimen*  of  the  Lixniiarus 
truuculatus,  even  where  they  had  abounded  in  tho 
previous  year.  In  last  July,  after  timid*,  however, 
he  fouud  an  ample  supply  in  the  flooded  meadow*. 
The  snail  in  question  is  more  truly  amphibious  than 
a  water  snail,  is  very  small-  about  a  quarter  of  ail 
inch  long — and  wandering  along  the  damp  root*  of 
grass,  its  presence  may  readily  be  orerlcoked.  Ho 
now  proci-idcd  with  infection  experiment 
succeeded  in  proving  that  this  mollusc  wa*  I 
intermediary  host  of  the  common  fluke.  At  the 
some  time  he  was  enabled  to  study  fully  tlw 
metamorphoei*  of  the  latter.  The  liver  fluke  is 
very  prolific,  but  so  long  a*  the  ova  remain  in  tho 
Uver  they  undergo  no  further  change.  In  artificially 
hatching*  them,  the  embryo  is  seen  to  leave  the  egg 
by  the  sudden  giving  way  of  the  operculum  ;  and 
onoe  in  water  the  cilia  with  which  the  body  of  tho 
embryo  is  covered  eame  into  action.  The  froc- 
swinitning  embryo  has  a  spindle  shape  and  is 
provided  with  a  doublo  eye  spot  (two  masses  of 
pigment),  and  is  very  sensitive  to  light.  If  tho 
embryo  comes  in  contact  with  a  Limnn-u*  trun- 
culutus  it  begins  to  bore  into  it*  shell,  the  head 
|npillu  becomes  elongated  and  sharp,  and  by  a 
sudden  movement  the  boring  is  effected,  and  the 
body  of  the  embryo  posse*  into  the  snod.  A*  soon 
a*  it  get*  into  the  snail  tho  body  contract*,  it*  outer 
layer  i*  cast  off,  and  it  degenerate*  into  a  sporocyst. 
By  proliferation  of  cells  lining  the  body  cavity  and 
of  cells  in  the  body  walls,  masses  of  germinal  cells 
are  fonned  from  "which  the  cercaria  is  developed. 
The 

cavities  < 

liver,  fording  (in  the  liver  cells.  The  oerenria  is 
formed  by  tho  rounded  Re' nn- masses  becoming 
elongated,  one  end  being^  pinched  off  to  form  a  tail. 
When  the  cercaria  has  escaped  and  become  encysted, 
it  remains  quiescent  until  swallowed  by  the  sheep  ; 
when,  the  cyst  being  dissolved,  the  embryo  tiuko 
finds  its  way  into  the  Uver  duets  of  the  sheep.  Mr. 
Thomas  concluded  his  statement  by  pointing  out 
tliat  the  real  preventive  of  the  disease  is  salt,  a 
small  quantity  of  which  wUI  not  only  kill  the  larou 
of  the  fluke,  but  the  Litnnirus  also.  The  salt  should 
be  scattered  over  all  land  where  the  snail  is  believed 
to  be  present.  It  had  also  been  found  useful  to 
feed  sheep  on  salt,  and  this  had  been  long  a  practico 
amoug  farmers  who  had  found  it  valuable  in  pre- 
venting sheep  nd,  but  who  had  not  thoroughly 
carried  it  out.  Many  other  animals,  including  man, 
were  liable  to  bo  infected  by  flukes,  and  in  the  o**n 
of  man  the  parasite  might'  be  introduced  through 
watercn-se.— Dr.  Cobbold  exhibited  specimens  tif 
flukes  from  the  elephant,  giraffe,  4c.,  and  said  that 


sporoevst  usually  develops  in  the  pulmonary 
ties  of  tie  snail  and  tho  para*it«  gel*  into  the 
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even  whales,  porpoises,  and  dolphins  were  linblo  to 
such  parasites.  He  thanked  Mr.  Thomas  for  having 
conclusively  proved  the  Limnaus  truncalatus  to  bo 
the  intermediary  host  of  the  common  Duke  ;  and  re- 
marked that,  curiously,  a  rear  ago  he  bad  believed 
that  Leuckart  had  made  the  same  discovery.  But 
he  had  smco  heard  that  Leuckart  thought  it  wu 
another  «|wirj  of  Limnicua,  so  that  Mr.  Thomas 
had  succeeded  in  the  aearch  which  the  great  Oer- 
man  hclminthologist  had  been  so  long  pursuing. — 
Dr.  J.  Harley  mentioned  the  case  of  a  labourer  who 
died  from  this  disease,  twenty-six  flukes  being 
found  in  the  hepatic  ducts,  and  the  symptom  being 
most  obscure.  It  was  ascertained  that  ni*  diet  hod 
consisted  chiefly  of  bread  and  cheese  often  accom- 
panied by  watercress.— Dr.  Mac  lagan  mentioned 
that  a  gentleman  in  Dorsetshire  had  told  him  that 
in  lH7i>— ISO  he  Had  lost  none  of  his  sheep  from  this 
disease,  whilst  all  round  there  was  great  mortality. 
His  immunity  was  attributed  to  his  flocks  being  fed 
with  salt. 


COPYING-PAPER. 


rPHK  following  is  communicated  to  the  /WyfrcA. 

-■oLUlatthj  K.  Ifeterich. 


l  *-+  i        *sus  v    ■  "     mmiiif  .  -  .  t.-  *  v  n  1  r 

production  or  the  colour  and  the 
he  mm.!  to  tlie  paper.    For  blue 
exclusively  the  blue  colour 


T^n|Cterich 


±  Xotu&tatt  l»y  K.  Dicterich,  in  regard  to  the 
method  he  employs  for  making  the  copying -paper 
which  has  obtained  so  high  a  reputation  in  Ger- 
many. The  manufacture  may  be  divided  into  two 
parts — viz.,  the 
application  of 
paper,  Dieterich 

known  as  "Paris  blue,"  as  covering  better  than  any 
other  mineral  colour.  Ten  lulogrammea  of  this 
colour  arc  coarsely  powdered,  and  mixed  with  20 
kilogrammes  of  onlinary  olive  oil ;  0  'Jo  kilogramme 
of  glycerine  is  then  added.  Tliis  mixture  is,  for  a 
week,  exposed  in  a  drying-room  to  a  temperature 
of  40*  to  501  C,  and  then  ground  as  fine  as  possible 
point-mill.  The  glycerine  softens  the  hard 
■  i  to  make  it  more  easily  diffusible, 
melted  0-4  kilogramme  of  yellow 
wax  with  7  6  kilogrammes  of  ligroino,  and  added  to 
this  3  kilogrammes  of  Uue  mixture,  mixing  slowly 
at  a  temperature  of  30'  or  40°  C.  The  mass  is  now 
of  the  consistence  of  honey.  It  is  applied  to  the 
paper  with  a  coarse  brush,  and  afterward  evenly 
divided  and  twlished  with  a  badger's  hair  brush. 
The  sheets  aio  then  dried  on  a  table  heated  by 
This  is  done  in  a  few  minutes,  and  the 
J  for  shipment.  The  quantities 
I  will  be  sufficient  for  about  1,000  sheets 
of  oO  by  90  contimoter*,  being  a  day's  work  for  two 
girls.  For  black  paper  aniline  black  is  used  in  the 
Kuno  proportion.  The  operation  must  be  carried  on 
iu  well  Ventilated  rooms  protected  from  fire,  on 
account  of  the  combustibility  ef  the  material  and 
narcotic  effects  of  the  ligroine.  The  paper  is  used 
between  two  sheets  of  paper,  the  upper  one  receiving 
the  original,  the  lower  one  the  oopy. 


this  explained  the  lateral  pressure  of  both  hands  to 
the  riant  aide.  The  lecturer  then  described  a  pro- 
cess of  respiration,  and  stated  that  we  use  a  force  of 
3,0001b.  to  6,0001b.  each  minute  of  our  lives,  in 
expanding  the  cheat  walls,  although  we  do  so  en- 
tirely unconsciously.  He  showed  that  this  forco 
coulil  lie  made  to  pass  beyond  the  body  ;  by  placing 
an  object  in  such  a  position  as  to  interfere  with  the 
expansion  of  the  chisst  walls,  the  object  would  then 
stimulate  the  unconsciously  acting  muscles  of  in- 
spiration to  increased  efforts  to  remove  it.  The 
force  thus  conveyed  beyond  the  bodv  Dr.  Wilde 
calls  the  epimi  trie  or  overflow  force.  The  anatomy 
of  the  shoulder-joint  and  muscles  of  the  chest  wen.' 
briefly  explained,  and  it  was  shown  how  the  method 
of  procedure  required  to  turn  a  tablo  set  upo 
contracted  condition  of  the  muscles,  rendering  it 
necessary  that  the  arm  should  move  with  the  body 
and  share  in  its  rotatory  movement,  but  the  table 
prevented  this  movement,  and  so  became  u  direct 
obstacle  to  the  free  expansion  of  the  chest  walls. 
This  stimulated  the  inspiratory  muscles  to  increased 
action,  and  a  gradually  increased  Literal  pressure 
was  exercised  ;  at  last  tola  exceeded  the  weight  and 
friction  of  the  table,  and  movement  was  produced 
in  it,  much  to  tho  surprise  of  tho  operators,  who 
were  thus  shown  to  have  been  perfretly  truthful 
when  they  declared  that  no  effort  was  used 
by  them.  Dr.  Wilde  also  explained  that  this 
same  force  was  taken  advantage  of  equally  uncon- 
sciously when  we  performed  great  muscular  efforts ; 
intuitively  we  first  draw  a  long  inspiration,  and  then 
hold  the  breath  during  the  effort,  and  by  a  working 
model  he  demonstrated  how  tho  expansile  forco  of 
tho  chest  walls  was  thus  made  to  aid  the 
tho  muscles. 


THE  PREPARATION  OF  CAESIUM. 

TT  will  probably  be  in  tho  remembrance  of  many 
X  of  our  readers,  says  the  EnyiHrrr,  that  Buusen 
and  Kirchhoff,  when  working  on  the  method  of 
spectral  analysis,  which  they  completed  in  ISiK),  hit 
upon  two  metals  which  gave  lines  in  the  spectro- 


scope 
nulled 


that  were  quite  new  to  them.  They  were 
rubidium  and  caesium.    The  salts  and  the 


TABLE  TURNING. 

A PAPER  giving  an  entirely  novel  view  of  the 
well -known  table- tumingex|ierimcut  was  read 
be  lore  the  Ipswich  Scientific  Society  on  Tuesday  week 
by  Dr.  Percy  11.  Wilde.  Dr.  Wildo  remarked  that 
stuoe  the  earliest  time*  the  idea  lias  been  put  forward, 
under  various  forms  and  by  different  thinkers,  that 
there  is  some  unknown  force  passing  from  the  body 
and  capable  of  affecting  external  objects.  All  ap- 
peared to  have  agreed  in  considering  the  arm  as  a 
conducting  medium  of  this  force.  The  constant 
recurrence  of  this  belief  seems  to  indicate  tlmt 
there  must  have  been  some  phenomena  not  un- 
freouently  noticed  to  have  given  rise  to  it.  The 
well-known  experiment  of  tablo-turuing  was  an 
illustration  of  movemeut  being  produced  by  on  un- 
known agency.  In  the  genuino  table-turning 
phenomena,  in  which  tho  table  was  loo  heavy  to  be 
turned  by  unconscious  muscular  action,  the  move- 
ment was  not  a  very  extensive,  but  a  very  remarkable 
one,  for  it  took  place  when  the  muscles  of  Die  opera- 
tors were  in  a  state  of  rigidity  from  long  mainten- 
ance in  one  position,  so  that  they  were  almost  in- 
capacitated from  performing  any  serious  muscular 
effort.  Faraday  had  demonstrated  by  an  ingenious 
apparatus  shown  by  the  lecturer,  that  lateral  pressure 
on  the  part  of  the  operators  always  accompanied  tho 
movement  of  the  table,  but  the  cause  of  this  unconsci- 
ous lateral  pressure  had  never  been  satisfactorily  ac- 
counted fur.  Dr.  Wilde  then  described  a  number  of 
experiments,  conducted  by  instruments  of  his  own 
contrivojuw,  which  he  exhibited,  and  by  which  be 
found  that  whenever  the  hand  is  held  in  a  fixed  posi- 
tion so  that  its  little  tremulous  muvementsarc  stopped, 
lateral  pressure  begins  to  be  exercised^  and  this  in  a 
direction  from  right  to  loft.  His  experiments  proved 
these  movements  to  lie  due  to  the  movement*  of  the 
chest  walls  during  respiration,  and  further  that  the 
forcible  pressure  took  place  at  the  end  of  inspiration. 
It  was  difficult  to  understand  how  the  inexpansile 
movements  of  tho  chest  could  produce  these  results, 
and  Dr.  Wildecommeuced  a  rc-exoroiuutiou'of  them. 
He  found  that  when  we  expand  the  chest,  there 
is  a  slight  rotatory  movement  of  the  body,  and  that 


metal  itself,  in  the  first  case,  were  soon  prepared 
and  studied  ;  the  second  metal  has  only  Just  now 
been  obtained  in  a  free  state.  It  has  been  accom- 
plished by  Dr.  Carl  Scttorborp,  whoso  paper  has 
been  communicated  to  tho  Academy  of  Sciences  at 
Stockholm,  and  the  work  was  done  at  Harqaart's 
laboratory  in  Bonn,  where,  as  a  by-product  from 
the  manufacture  of  lithia  from  lepidolite,  the  alums 
of  these  metals  were  to  bo  obtained  in  hundreds  of 
hundredweights.  By  allowing  a  hot 
solution  of  the  alums  of  tho  two 
alum,  for  of  these  it  consists,  to  stand,  all 
of  the  rare  metals  first  separated  out :  the  process  is 
repeated  several  times,  and  in  this  way  40  kilog.  of 
rubidium  alum  and  10  kilog.  of  caesium  alum  were 
crystallised  out.  Boiling  water  dissolves  much  more 
of  the  rubidium  alum  than  of  the  caesium  alum—at 
0  dec.  3'75  time*  as  much  and  at  SU  deg.  4  08.  To 
get  the  hydrates  of  the  metals  from  tho  alum  they 
oro  treated  with  barium  hydrate,  which  throws 
down  both  the  alumina  and  the  sulphuric  acid. 
This  was  then,  in  the  case  of  the  caesium,  converted 
into  cyanide  by  passing  perfectly  dry  hydrocyanic 
acid  into  a  solution  of  the  hydrate  of  caesium  in 
alcohol.  It  is  absolutely  necessary  that  the  materials 
should  be  quite  anhydrous.  The  reduction  of  the 
cyanide  was  conducted  in  a  little  clay  cell,  as 
described  by  Professor  Bunsen  in  his  paper  on  the 
isolation  of  other  metals,  like  lithium,  calcium,  Ac. ; 
and  a  mixture  of  four  parts  of  caesium  cyanide  with 
one  of  barium  cyanide,  and  a  current  of  the  inten- 
sity ii,  expressed  in  absolute  measure,  employed. 
The  actual  reduction  of  the  metal  from  the  cyanide 
was  effected  at  Heidelberg  in  the  laboratory  of  Prof. 
Bunsen ;  and  here  it  was  that  the  long -desired  view 
of  the  curious  metal  was  first  obtained.  Tho  metal 
closely  resemble*  the  other  alkaline  metals  in 
appearance ;  it  is  silver  white  in  colour,  con  be 
drawn  out,  and  at  ordinary  temperatures  is  very 
soft.  It  may  be  stated  here  that  Prof.  Bunsen  told 
the  writer  or  these  linos  some  fifteen  years  ago  that 
he  expected  caesium  would  be  like  mercury,  a 
liquid  metal ;  for  in  this  group  of  metals  the  tem- 
perature of  fusion  falls  as  the  atomic  weight 
increases.  Though  not  liquid,  it  melts  at  a  low 
temperature,  between  26  and  27  deg.  Cent. — at 
about  26°n  deg.  Cent.  In  contact  with  water  it 
swims  on  the  surface,  flame  being  evolved,  as  do 
potassium  and  rubidium  :  when  exposed  to  the  air 
it  soon  takes  fire.  Two  determinations  of  the  density 
of  the  metal  showed  it  to  be  l  sh  and  187.  All  ex- 
periments made  with  a  view  to  reducing  the 
chloride  were  attended  with  difficulty .  and  led  to  the 
employment  of  the  cyanide  instead.  A  curious 
point  tu  connection  with  the  history  of  caesium  was 
the  analysis  by  Pisani,  of  Paris,  of  a  specimen  of 
the  mineral  Pollux,  from  Ellu,  which  he  published 
in  Itoid.  PlatUier  held  it  to  be  a  silicate  of  alumina 
and  potash,  but  his  numbers  fell  short  to  92-75  per 
cent.,  and  finding  the  result  inexplicable  he  pub- 
lished it.  It  was  afterwards  found  that  the  supposed 
loss  was  duo  to  the  oxide  present  being,  not  potash 


but  caesi'i.  of  which  it  contained  34  07  per  cent., 
and  thus  brought  the  analysis  up  to  the  100,  and 
made  it  come  right.   This  shows  the  " 
setting  down  the  results  of  an 
tiously, 
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ROYAL  MICROSCOPICAL  SOCIETY. 

THE  second  tnoeting  of  tho  session  of  this  Society 
was  held  on  the  Nth  inst,  at  King's  College, 
Strand,  the  President  (Prof.  P.  Martin  Duncan, 
F.R.S.).  in  tho  chair. 

Dr.  Moddox  exhibited  photographs  of  microsco- 
pical objects,  printed  by  tho  platinotvpe  process, 
which  he  found  very  suitable  for  scientific  work,  tho 
paper  hiring  of  fine  texture,  and  capable  of  giving 
minute  detail. 

Mr.  Curties  exhibited  several  of  Zeiss'*  simple 
and  dissecting  microscopes. 

Mr.  Collins  exhibited  a  portable  form  of  his  his- 
tological microscope,  tho  special  feature  of  which 
was  tho  folding  up  of  the  heel-piece  of  the  tripod. 

Mr.  Crisp  exhibited  and  described  Uuillemare's 
"  School  Microscope,"  and  l*rof.  Abl.r's  refraeto- 
meter,  for  readily  ascertaining  the  refractive  index 
and  dispersive  power  of  fluids,  to  be  used  for  homo- 
geneous unmersion. 

Some  excellent  slides  by  Mr.  Krurschnitt,  of  New 
Orleans,  comprising  soctionsof  the  ovaries  of  plants, 
were  exhibited  in  support  of  the  author's  view  of 
the  fertilisation  of  the  ovule. 
[Uuillemare's  School: 


Professor  A.  Guillemare,  of  the  I.vcee  Cliarle- 
tuapuc,  l*aris,  and  is  apparently  intended  for  junior 
pupils,  its  speciality  being  the  screws  V  anil  V,  by 
which  both  tho  tube  and  the  slide  are  locked,  so 
that  they  can  only  bo  freed  by  the  Professor  with 
tho  aid  of  tho  key  shown  in  the  woodcut. 

The  handle  M,  by  which  the  instrument  is  held 
when  passed  round  a  class,  is  hollow,  so  that  it  can 
be  placed  on  a  vertical  support,  if  desiied.  C  is  u 
metal  cone  polished  inside  tor  condensing  the  light 
on  the  object.  Tho  object  is  put  between  the  stage 
and  the  spring-plito  P,  which  grins  it  with  sufticirut 
force  to  permit  of  its  being  moved  as  required ;  tho 
imago  is  then  focussed  by  the  sliding  body -tube  : 
the  key  is  then  applied  at  V  and  V,  and  the  instru- 
ment locked  before  being  handed  round  the  class. ) 

Dr.  Moddox  read  a  paper  on  some  new  forms  of 
warm  stages,  which  he  exhibited  in  the  room,  and 
further  explained  by  means  of  diagrams. 

The  President  said  that  the  stages  were  very 
simple,  and  very  cosily  used,  and  would  doubtless 
bo  of  great  use  in  examining  blood  and  other  ob- 
jects, which  it  was  desired  to  keep  at  an  oven  worm 
temperature. 

Dr.  Moddox,  in  reply  to  a  question,  soul  that  the 
flow  of  water  was  obtained  by  drawing  the  air  out 
of  tho  flexible  tube,  and  then  leaving  it  to  act  as  a 
siphon — the  temperature  was  taken  in  the  can  from 
wnich  the  supply  was  drawn,  and  the  heat  of  the 
stage  could  readily  be  estimated  from  this. 

Mr.  J.  W.  Groves  exhibited  and  describd  his 
improved  freezing  microtome. 

Sfr.  Stewart  said  that  his  own  exjierienco  was 
that  tho  ether  method  of  frcexiiig  was  a  great 
advantage,  for  the  full  range  of  temperature  was 


•  The  Editor  af  the  Jm  m.il  of  the  Iteysl  slicnseejiical 
Society  has  kindly  lent  us  this  woodcut  for  o 
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at  command.  It  win  only  Decenary  to  take  care 
that  the  freer  in  g  was  Dot  overdone,  so  a*  to  make 
the  subject*  hnttlo.  A  little  practice  enabled  a 
person  to  control  the  temperature  at  will. 

Mr.  T.  B.  Rossetar's  paper  on  the  "  Embryology, 
ir„  of  Stephanoccros "  was  read,  and  illustrated  by 
drawing*  enlarged  on  the  black-board. 

Mr.  Crisp  said  that  the  author  of  the  paper  wu 
worthy  of  every  possible  encouragement,  a*  hia 
observations  were  carried  on  under  the  greatest 
difficulties,  and  much  credit  was  due  to  him  for  the 
indefatigable  way  in  which  he  pursued  them. 

The  I'reaideot  thought  the  paper  wa«  a  very 
admirable  one,  whatever  difference  of  opinion  there 
might  be  an  to  some  of  the  point*  touched  upon. 

Mr.  T.  C.  White  Raid  that  he  waa  under  the  im- 
pression that  a*  far  a*  the  attachment  of  the  orum 
to  the  parent  was  concerned,  it  waa  really  attached 
to  the  ca*e.  The  gelatinous  envelope  could  hardly 
he  called  a  case  in  the  sense  of  being  a  thin  struc- 
ture, but  it  wa*  rather  a  thick  tube  with  solid  wall*, 
and  when  the  creature  retracted  itself,  the  portion 
of  the  tube  to  which  the  orum  was  attached  was 
carried  down  with  it.  As  regarded  the  vivi- 
parous character  mentioned,  he  nod  observed  it  in 
Jtntifrr  rulyaru,  and  had  also  noticed  the  fact  that 
the  parent  died  as  Mr.  Rnsseter  described. 

Mr.  Bad  cock  having  had  an  opportunity  of  pre- 
viously reading  the  paper,  read  some  critical  re- 
mark* which  he  hod  written  a*  to  the  question  of 
the  tube  bring  "  solid  "  or  not. 

Mr.  Beck  thought  that  the  paper  waa  an  exceed- 
ingly interesting  one,  and  after  the  remarks  which 
had  been  made  by  their  secretary  a*  to  the  cir- 
cumstances under  which  the  observation*  hail  been 
made,  it  was  doubly  interesting.  The  way  in 
which  the  writer  hail  combined  observation  with 
experiments,  and  the  manner  in  which  be  described 
the  result*,  was,  he  thought,  very  creditable 
indeed.  The  fact  of  the  creature  making  it*  war 
oat  of  the  cell,  not  at  the  top  but  at  the  lower  end, 
was  very  interesting,  for  it  would  bo  natural  to 
suppose  that  if  any  injury  bod  taken  place  it  would 
have  escaped  in  the  opposite  direction.  It  occurred 
to  him  that  this  circumstance  might  afford  a  clue 
as  to  the  way  in  which  these  object*  expanded, 
whether  they  gained  any  kind  of  grip  on  the  upper 
portion  of  tlto  cell,  and  then  by  expansion  were 
forced  out  at  the  end  ■ 

Mr.  Michael  thought  that  to  a  certain  extent  the 
question  of  an  attachment  to  the  tube  was  a  sub- 
stantial one,  but  whether  the  case  was  solid  or 
tubular  waa  more  a  matter  of  words.  Pritchard 
could  not  mean  that  a  cylinder  in  which  a  creature 
moved  up  and  down  was  really  "  solid  "  ;  what  he 
meant  was  probably  that,  instead  of  being  a  more 
thin  shell,  it  had  a  considerable  thickness  approach- 
ing towards  solidity.  The  dragging  down  of  the 
ovum,  ho  thought,  commenced  before  the  arm* 
touched  the  tube. 

The  President  said  it  appeared  to  be  quite  clear 
that  the  tube  had  a  considerable  thickness,  and  that 
the  attachment  or  adhesion  to  it  was  by  the  base  only. 
With  regard  to  the  curious  twisting  round  of  the 
animal  to  got  out  at  the  lower  end,  it  should  lie 
remembered  that  tlicse  creature*  were  rows,  and 
that  this  was  just  the  kind  of  thing  a  worm  would 
d'<  under  the  circumstances.  lie  quite  agreed  with 
Mr.  Beck  in  his  remark*  on  the  paper,  and  he  hoped 
they  would  have  more  of  the  same  kind. 

Mr.  Crisp  maile  some  remarks  on  the  criticism 
thjt  had  been  passed  on  the  paper. 

Dr.  Maddox  road  a  piper  on  "  .Some  Organisms 
Found  in  the  Excrement  of  the  Gout  and  of  the 
Common  Goose." 

Mr.  Ocldart.  the  President  of  the  Norfolk  and 
Norwich  Natural  History  Society,  one  of  th.ers-6/Rcta 
Fellows  of  the  Society,  was  welcomed  by  the  Pro- 
vident. 

Mr.  Ooldart  said  he  was  greatly  obliged  to  the 
Fellows  for  the  welcome  given  to  him,  and  could 
(inly  express  the  gratification  which  it  afforded  him 
to  ho  present.  Ho  also  wished  to  take  advantage 
* >f  the  opportunity  to  tlutnk  them,  in  tike  name  of 
lu*  Society,  for  the  privilege  afforded  to  them  of 
receiving  the  Jminuil  of  the  Society,  and  profiting 
by  the  very  admirable  summary  which  it  contained 
of  all  that  was  being  done  in  microscopy,  both  at 
home  and  abroad.  Mr.  Geldart  then  called  atten- 
tion to  a  slide  of  Globigcrina  which  he  had  brought, 
with  all  its  spines  in  situ  so  unusual  an  object 
that  it  si'cmcd  to  be  worth  bringing  for  exbibitiuu. 
It  was  obtained  by  the  'kallriiyrr. 
The  President  inquired  whether  it  came  from  the 


Mr.  Geldart  said  that  this,  and,  indeed,  all  those, 
few  in  uuiHljcr,  which  had  been  obtained,  came  from 
the  surface.  Those  hrought  up  from  the  floor  had 
the  spines  dragged  off  by  the  toning  uct.  He  had 
never  seen  more  than  two. 

The  President  said  that  in  examining  some  de- 
posit* from  1 1, <KM)  feet  he  fouud  them  cnunnn-d 
with  Olobigerinie,  amongst  which  he  had  the  good 
fortune  to  find  one  with  *[nncs.  He  wus  verv  glad 
to  have  wen  thi*  specimen  a*  being  an  original  from 


METEOROLOGICAL  SOCIETY. 

rpiHE  opening  meeting  of  the  session  was  held  on 
_|_  Wednesday  evening,  the  l.'ith  inst.,  at  the 
Institution  of  Civil  Engineers,  Mr.  J.  K.  " 
F.R.A.S.,  President,  in  the  chair. 
The  papers  read  were : — 

1.  "On  Certain  Types  of  British  Weather,"  hy 
the  Hon.  Ralph  Abercromby.  F.M  S.  The  author 
show*  that  there  is  a  tendency  of  the  weather  all 
over  die  Temperate  Zone  to  occur  in  spells,  asso- 
ciated with  certain  type*  of  pressure  distribution. 
In  Great  Britain  there  are  at  least  four  persistant 
types — the  southerly,  the  westerly,  the  northerly, 
and  the  easterly,  fn  sjnte  of  much  fluctuation,  one 
or  other  of  these  type*  will  often  continue  for  week* 
together,  and  tend  to  recur  at  the  same  date  every 
year.  The  value  of  the  recognition  of  type-groups 
is  shown  in  the  following  ways :  -(I)  They  explain 
many  phenomena  of  weather,  and  many  popular 
prognostics.  (2)  In  some  cases  they  enable  fore- 
cast* to  bo  issued  with  greater  certainty  and  for  a 
longer  timo  ahead.  (3)  We  can  by  their  means 
correct  statistical  result*,  by  giving  the  real  test  of 
identity  of  recurrent  weather  which  no  single  item, 
such  a*  heat,  cold,  rain,  ic,  can  do.  (4)  They 
enablo  us  to  treat  such  geological  questions  as  the 
influence  of  changing  distribution  of  land  and  sea 
on  climate,  in  a  more  satisfactory  manner  than  any 
other  method. 

2.  "On  the  use  of  Kites  for  Meteorological  Ob- 
servation," by  Prof.  E.  Douglas  Archibald,  M.A.. 
F.M.S.  In  this  pajs-r  the  author  advocate*  the  use 
of  kites  for  meteorological  observation,  and  describes 
the  mode  in  which  they  may  be  best  flown,  so  a*  not 
to  be  mere  toys,  but  scientific  instrument*  capable 
of  ascending  in  great  heights,  remaining  steady  in 
currents  of  varying  velocity,  and  of  being  manipu- 
lated with  ease* and  rapidity  bv  the  observer. 

3.  "  The  Meteorology  of  Morufferpore,  Tirhoot, 
1881,"  by  Charles  M.  Pearson,  F.M.S. 


The  cony 
December,  and 
December  13th. 


HOUSEHOLD  HINTS. 

Vines-ar  for  the  Sick-Boom.  There  is  a 
French  legend  that  during  the  plague  at  Marseilles 
a  band  of  robbers  plundered  the  dying  and  the 
dead  without  injury  to  themselves.  They  were  im- 
prisoned, tried,  and  condemned  to  die,  but  were 
pardoned  on  condition  of  disclosing  the  secret 
whereby  they  could  ransack  bouses  infected  with 
the  terrible  scourge.  They  gave  the  following 
recipe,  which  makes  a  deliciousand  refreshing  wash 
for  the  sick-room :  Tako  of  rosemary,  wormwood, 
lavender,  run,  sage,  and  mint  a  large  handful  of 
each.  Place  in  a  stone  jar,  and  turn  over  it  one 
gallon  of  strong  cider  vinegar  ;  cover  closely,  and 
keep  near  the  fire  fur  four  days  :  then  strain,  and 
add  one  ounce  of  powdered  camphor  gum.  Bottle 
and  keep  tightly  corked.  It  is  very  aromatic, 
cooling,  and  refreshing  in  the  sick-room,  and  is  of 
great  value  to  nurses. 

To  Remove  Old  Paint  and  Putty.— To  re- 
move |iaint  from  old  doors,  etc..  and  to  soften 
putty  in  window -frames,  so  that  the  glass  may  he 
taken  out  without  breakage  or  cutting,  take  one 
pound  of  poarlash  and  three  pounds  of  quicklime  ; 
slake  the  time  in  water,  and  then  add  the  pearlash, 
and  make  the  whole  about  the  consistence  of  paint. 
Apply  it  to  lxith  sides  of  the  glass,  and  let  it  remain 
for  twelve  hours,  when  the  putty  will  be  so  softened 
that  the  glass  may  he  taken  nut  of  the  frame  with- 
out being  cut,  and  with  the  greatest  facility.  To 
d.^tr  >y  jiiiiit,  lay  the  ahovi  river  the  whole  body 
of  the  work  which  is  required  to  be  cleaned,  using 
an  old  brush  (as  it  will  spoil  a  new  one)  ;  let  it  re- 
lin  for  twelve  or  fourteen  hours,  when  the  paint 
i  be  easily  scraped  off. 


A  Hard  Cement  for  Wood.  —  The  following 
cement  will  be  a*  hard  us  stone  when  dry,  and  will 
adhere  firmly  to  wood.  Melt  lot.  resin  and  loz.  of 
pure  yellow  wax  in  an  iron  |kui,  and  thoroughly 
stir  in  lor.  of  Venetian  red,  until  a  perfect  mixture 
is  formed,  Uso  while  hot.  When  cold  it  is  as 
hard  i 


Orange  Wine.— The  oranges  must  be  perfectly 
ripe.  Peel  them  and  cut  them  in  halves,  cross- 
wise of  the  cells  ;  squeeze  into  a  tub.  The  press 
used  must  be  so  closo  that  the  seeds  cannot  poos 
into  the  must.  Add  two  pound*  of  white  sugar  to 
each  gallon  of  sour  orange  juice,  or  oue  pound  to 
each  gallon  of  sweet  orange  juice,  and  one  quart  of 
water  to  each  gallon  of  the  mixed  sugar  anil  juice. 
Close  fermentation  is  necessary.  The  resultant 
wine  is  amber-coloured,  and  tastes  like  dry  hock, 
with  the  orange  aroma.  Vinegar  can  be  made 
from  the  refuse,  and  extract  from  the  poets. 


Tin:  loss  of  life, 
uited  Kingdom 


n  and  near  the  coasts  of  the 
collision  cases  included,  was, 
follows :  - 
yw«t,  102  : 


during  the  past  wreck  register  year,  ai 
East  coast,  5S."i ;  south  coast,  94  ;  west 
either  jxxrts  of  the  coa* 
>  be  seen  that  the  greatest  loss  o 
usual,  on  the  east  coast  of  Eng 


<»S4.  It  will  thus  be 
life 


SCIENTIFIC  NEWS, 


FROM  a  special  Science  Observer  circular 
(No.  291)  wo  learn  that  Mr.  S.  C.  Chandler, 
junr.,  has  made  another  approximation  to  the 
orbit  of  comet  *,  1882.  Hi*  West  element,  ore 
T.  Sept.  17-2304  G.M.T.;  ir  55«  12'  41'  ;  ... 
«»»  22'  7  ;  P  34.".°  50'  34  :  i  141"  SI"  »6'  ;  log  q 
7'8835t336.  Dun  Eeht  Circular  No.  65  contains 
elements  calculated  by  Dr.  K.  Zelbr  T  Sept. 
17  2485  Berlin  M.T.  ;  »  -  Q  69"  56'  58  ;  Q 
346°  13'  37  8';  i  142"  3'  7  7  ;  log.  o  7  906820. 
Mr.  Ritchie,  junr.,  has  computed  an  tphemcri* 
from  tho  first-given  elomonta: — 

It. A.  ».  IVe. 

Nov.  45   9h.    fim.    .1 14s.  tl'  *r  W9" 

ZS   H     V>      ta  »  »    ill  if*  H 

Dec.     I   8     37      41}  -ID  »    II  Ml 

It  seems  tolerably  certain  now  that  the  comet  is 
not  that  which  app.«red  in  1843  or  1880,  but  is 
that  of  1881. 

Barnard's  coniot  was  discovered  on  Sept  13th, 
not  the  10th,  as  previously  announced. 

From  Mr.  Russell.  P. A.,  F.R.A.S.,  Govern- 
ment Astronomer  for  New  South  Wales,  wo  haw 
the  Result*  of  Double  Star  Measure*  made  at  the 
Sydney  Observatory  from  1871  to  1881,  including; 
measures  of  Horsrhcl's  double  stars  made  in  1882, 
and  new  double  stars  found  while  making  those 
measures.  The  catalogue  is  prefixed  by  an  in- 
teresting paper  nad  before  the  Royal  Society  of 
N.S.W.,  by  Mr.  Russell,  on  new  double  stars 
and  measure*  of  some  of  those  found  by  Sir  John 
Horsohol.  Diagrams  showing  the  positions  of 
p  Eridani  and  the  Sydney  observation*  of  a  C«n- 
tauri  are  given,  with  a  number  of  smaller  ones, 
showing  the  interesting  triple  or  multiple  stars 
amongst  those  of  the  Capo  Catalogue  which  havo 
been  measured,  and  similar  diagrams  of  some  of 
the  new  ones.  Mr.  Russell  says,  "There  aro 
many  star*  in  the  C  apo  list  that  cannot  bo  found." 

From  Mr.  Bumham  wo  have  Vol.  I.  of  tho 
"  Publications  of  the  Washburn  Observatory  of 
tho  University  of  Wisconsin."  The  volume 
contain*  a  description  of  the  buildings  and  their 
equipment,  tho  gift  to  his  adopted  State  of  the 
lute  Governor  Washburn.  I'rof.  K.  S.  Hotdcn  is 
director,  and  S.  W.  Bumham  and  G.  C.  Com- 
stuek  are  astronomer*.  Amongst  the  contents 
of  the  volume  are  lists  of  now  nebula.'  and  stvnul 
lists  of  new,  and  measure*  of,  double  star*  by  Mr. 
Ilurnham.  We  note  that  the  observatory  is  open  to 
visitors  during  the  day,  provided  one  of"  the  astro- 
nomers ispresent.whiletVearlyhoursoi  thenight 
on  the  first  and  third  Wislnosdays  in  the  month  aro 
also  devoted  to  their  reception.  Every  facility  is 
offered  to  the  students  of  the  University  to 
beconio  acquainted  with  the  wonders  of  tho 
heavens.  A  ]>ortrait  of  Cadwallader  C.  Wash- 
burn forms  an  appropriate  frontispiece  to  the 
first  publication  issuing  from  the  outcome  of  his 
generous  intelligence. 

Under  tho  nom-de-plume  of  "  A  Disciple  of 
Raeun,"  and  with  the  aid  of  old-style  type  and 
|«p.  r,  tiio  views  of  the  patentee  whose  invention 
we  described  on  p.  176,  have  been  presented  t'> 
those  who  are  sufficiently  interestod  in  aerial 
navigation  to  purchaso  "  The  Dragon-fly  or 
Reactive  Passive  Locomotion." 

A  photo-electric  battery  has  been  devised  by 
M.  Sour,  we  are  informed,  which  consists  of  a 
square  vessel  of  glass  containing  a  solution  of  lA 
part*  of  common  wilt,  7  of  sulphate  of  copper, 
and  104  of  water,  a  jiorous  vessel  containing 
mercury  being  placed  in  the  solution.  In  th« 
saline  solution  is  on  electrode  of  sulphuret  of 
silver,  and  in  tho  mercury  un  electrode  of 


At  a  recent  meeting  of  the  Physical  Society, 
Prof.  S.  P.  Thompson  stated  that  'ir.  tho  Jaur*<il 
df  I'nrit  for  1802,  there  is  a  note  describing  tho 
voltaic  are  between  carls. n  points,  as  produced 
by  M.  Etienno  Gaepar  Robertson  «t  Pari*  in 
that  year.  Laboratory  notebooks  at  the  Royal 
Institution  indicate  that  Sir  Humphry  Davy 
experimented  with  the  are  quite  as  .nrly.  I'rof. 
Thompson  also  exhibited  a  telephone  made  by 
Reis,  at  Frankfort,  in  1861,  expressly  designed 
for  transmitting  speech. 

Mr.  J.  S.  Lewis,  C.E.,  of  Birkenhead,  ha* 
recently  introduced  a  self-binding  telegraph 
insulator,  patented  by  him.  The  Post  OflsM 
authorities,  after  a  trial,  have  determined  to 
mike  a  thorough  test  of  it*  merits,  and  several 
railway  companies  are  following  suit.  Thu 
new  insulator  dispenses  with  the  use  of  tools,  and 
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the  wire  in  fixed  in  two  seconds.  The  insulator 
is  provides!  with  a  coarse  conical  screw ;  and  a 
horse-shoe  clip  being  attached  to  the  lino  wire, 
the  coned  portion  of  the  insulator  is  passed 
through  tho  clip,  when  a  turn  and  a  quarter 
clamps  the  wire  rigidly  in  place.  The  insulator 
can  bo  applied  in  any  position  and  with  any  sated 
wire. 


Mr.  Ellis  Lever  lias  offered  a  premium  of  £500 
to  any  one  who  will  invent  the  best  portable 
electric  lamp  for  uk  in  coal-mines. 

The  sixth  edition  of  Mr.  C.  K.  Strctton's 
Jamphlet  on  "  Hallway  Accidents"  is  issued.  It 
contains  some  additional  isigi-s  of  matter,  and 
two  extra  plate*  illustrating  the  Hagttettcn  acci- 
dent.  One  of  these  is  from  a  photograph,  and 
the  other  is  a  diagram  showing  the  positions  of 
the  vehicles  of  the  wrecked  train  ;  both  illustrate 
the  terrible  effect*  of  "  telescoping  "  and  "  piling 
up  "  produced  by  the  absence  of  adequate  brake- 
power  in  the  nar. 

A  number  of  standard  and  clinical  thermometers, 
made  by  Mr.  S.  G.  Denton,  of  Hatton-gnrdcn, 
have  been  tested  at  Kew  for  over  12  months,  and, 
according  to  tho  official  certificate,  the  icro  has 
remained  constant.  The  instruments  were  made 
in  the  spring  of  1 KR1 ,  and  were  shown  at  a  recent 
meeting  of  the  Meteorological  Society. 

Some  curious  information  about  adulterating 
(•action,  by  which  the  French  nre  victimised,  is 
given  in  a  recent  report  by  M.  Oirnrd,  Director 
of  thu  Municipal  Laborati Try  of  Paris.  Taking 
currant -jelly  as  an  example,  this  is  often  made 
from  an  alga,  the  colour  given  with  fuchsine,  and 
the  perfume  with  an  essence  which  has  not  a  drop 
of  currant-juice  in  it.  but  is  composed  of  acetic 
ether,  5  jwrU ;  tartaric  acid,  A  ;  benzoic  acid,  4  ; 
succinic  acid,  1  ;  aldehyde  and  <enanthic  acid,  1. 
M.  Oirnrd  also  gives  the  composition  of  nine  other 
combinations,  with  which  the  essences,  of  rasp*, 
melons,  apples,  pears,  4c.,  are  imitated,  With 
regard  to  flour,  of  which  about  16  million  kilo- 
grammes is  consumed  in  France  everv  day,  tho 
most  culpable  adulteration  consists  in  mixing 
with  it  mini  nil  products,  often  of  poisonous 
nvturo.  such  as  compounds  of  bud,  copper,  and 
line,  sulphate  of  lime  and  chalk.  It  tuts  been 
certainly  aace  rtaincd  that  artificial  flours  are  im- 
porte-d  into  France  from  Rotterdam,  containing 
as  much  as  80  |*r  cent,  of  plaster  and  20  per 
i-ent.  of  sulphate  of  baryta.  Of  :ll  flotirn  exa- 
mined at  the  laboratory,  IS  were  found  adul- 
tent  I'd,  and  only  13  genuine.  In  the  mode  of 
making  bread,  airain,  frauds  are  practised,  such 
as  biking  insufficiently  to  make  more  weight, 
Considering  the  number  and  inijiortance  of  altera- 
,  the  Cornell  d' Hygiene  of  Paris  lately  ap- 
i  to  have  certain  conditions  of  manufacture 
on  bakers.^  and  since  this  course  was 

merit. 

A  simple,  but  little-known,  method  of  having 
hot  water  in  tho  morning  for  toilet  or  domestic 
purposes  is  described  by  a  correspondent  of  La 
Saturr.  It  consists  in  filling  a  wrought-iron 
Isill  the  night  before  with  boiling  writer,  covering 
it  with  a  considerable  thickness:  of  wool,  and 
placing  it  on  ;i  chair.  In  this  wny  he  prepare! 
his  supply  at  i>  p.m.,  and  next  morning  at  5 
finds  the  water  at  a  temperature  of  CO1  or  70' ; 
at  7,  it  is  still  at  50'  or  53"  Cent. 

A  short  time  ago,  Dr.  Burcq  produced  evidence 
that  workcis  in  copper,  who  absorb  a  considerable 
amount  of  copper  dust,  enjoy,  to  a  large  extent, 
immunity  from  cholera,  typhoid  fever,  and  other 
infectious  diseases.  Salts  of  copper  often,  too, 
protect  various  materials  from  jKU-asiUs.  He 
has  lately  sugge-stod  that  cupric  impregnation  be 
tried  as  a  preservative  against  infectious  eli.K»ise-», 
and  also  copper  salts  administered  us  u  remedy. 
AgTiin,  the  wood  of  houses,  sliips,  fee.,  often 
befomi-s  a  receptacle  of  contagious  matter,  which 
proves  cxtnmely  hard  to  get  rid  of;  and  Dr. 
Bumi  points  out  that  it  might  be  well,  both  from 
an  economic  and  a  sanitary  point  of  view,  to  use, 
in  building  huts  {temqHeutftit*; ,  wood  injected 
with  sulokite-  of  copper.  Articles  of  furniture 
and  c  lothing  might  also  be  advantageously  tresitird 
with  copper. 

An  inquiry  has  been  recently  made,  in 
France,  into  the  production  of  jmpvr  through- 
out the  world.  It  up|<cars  that  there  are 
now  3,08-i  }uper-manufactorie*s  on  the  sur- 
face of  the  globe,  and  tluit  these  produce- 
annually  952  millions  of  kilogrammes  of  |«iper 
I  -ill  sorta  of  material.    Abo.it  tta  half 


of  that  quantity,  or  4  7b  million  Kgr.,  is  ul 
for  printing  properly  so-called.  Journals  abmo 
employ  annually  more  than  300  million  kgr., 
that  is  about  822,000  kgr.  per  diem.  The  con- 
sumption of  paper  for  journals  has  increased 
nearly  tint  third  in  less  than  ten  year*,  Govern- 
ments  consume  annually,  for  their  administra- 
tion services,  100  million  kgr.  of  paper;  schools 
use  5W  millions;  commerce  120  millions;  in- 
dustry, 9(1  millions  ;  private  corniepondcnco, 
52  millions. 

In  the  eourso  of  this  winter  all  the  Imperial 
theatres  of  St.  Petersburg,  tho  Maria  Theatre- 
(Italian  opera),  tho  (Irani!  Theatre  (Russian 
opera  and  bullet),  the  Michel  Theatre  (French 
ami  German  comedy),  and  the  Alexander  Thoiitro 
(Hussion  and  German  drama),  are  to  be  lit  with 
the  electric  light.  The  manager  of  tiles.-  theatres 
has  signed  a  contract  with  an  American  company 
for  the  ptrrpose. 

It  has  been  decided  in  Belgium  to  intrust 
certain  posts  in  connection  with  the  Suite  Rail- 
way* to  women.  Tho  Minister  of  Public  Works 
has  published  the!  conditions  of  admission.  Can- 
ditlatc-s  must  be  (1)  of  llelgian  nationality;  (2) 
aged  17  years  at  lesist,  or  28  at  most;  (3) 
exempt  from  all  infirmities  or  vices  of  constitu- 
tion incompatible  with  the  service  ;  (4)  able  to 
give  a  security  of  1 ,000  francs ;  and  (.5)  must  lire 
m  famiUe  in  the  locality  where  employment  is 
desired.  An  examination  is  to  be  made  as  to 
knowledge  of  the  French  and  Dutch  tongues, 
also  Knglish  and  German,  writing,  elementary 
arithmetic,  the  geography  of  Ilelgium  and  of 
Eurojee,  management  and  book-keeping. 

A  mechanical  mouse,  celling  at  15  centimes 
(say  1  }d.),  lias  appeared  in  Paris.  Ity  pulling  at 
a  eorel  which  represents  the  tail,  a  double  cone  on 
an  axis  under  the  metallic  body  is  rotate-el,  un- 
winding the  cord,  but  also  winding  up  a  thia 
strip  of  caoutchouc.  Tho  mouse  being  pet  down 
and  Hlieratoel,  the  reaction  of  the  caoutchouc 
makes  it  run  forward,  while  the  tail,  of  impossi- 
ble length,  is  wound  in. 

V  Ktrrtrifil)  says  electric  new  year's  gift*  in 
Paris  will  this  year  Ve  more  brilliant  than  usual. 
Attention  is  called  to  a  very  convenient  piece  of 
apparatus  devised  by  M.  do  < 'ombettcs for  demon- 
stration of  the  working  of  a  Morse  tele-graph  ; 
also  a  box  containing,  in  a  number  of  divisions, 
various  images  formed  of  light  material,  to 
form  curious  somersaults,  Ac,  when  a  rul 
caoutchouc:  plate  is  presented  to  them. 

M.  It.iton  d<-  U  Goupilliere,  the  French  Chief  - 
Engineer  of  Mine*,  has  lately  described,  in  the 
Annate*  »V*  Mmr»,  a  simple  means  of  descent  into 
of  small  depth,  which  has  be-en  used  for 
time  in  Australia,  but  'to  his  surprise;  was 
new  tee  him.  The  method  c  onsists  in  plae  in«  a 
winch  over  the  mine,  and  winding  a  rope  a  few 
time  s  round  the  drum.  Tin  miner  attache*  to 
one  enel  of  the  rope  a  lag  of  snnd,  weighing 
about  fiokgr..  also  one  end  of  a  second  rope, 
which,  like-  the  first,  has  terminal  hooks.  The 
bag  is  let  down  to  the  bottom,  tln-n  the  miner 
forms  a  loop  nt  the  up  e-nd  of  the  first  rope  (by 
hooking  a  knot],  gets  into  this,  attache*  tlic  free 
end  of  the  second  rope  (no  forming  un  endless 
cord),  and  lets  himse  lf  down,  with  the  rising  n>pe 
between  his  le-gs  ;  the  l«ig  acting  as  a  counter- 
poise. On  Hearing  the  bottom  he  slackens  hU 
speed  by  grasping  the  rope.  When  he  wishes  to 
ascend  again,  he  does  so  easily  by  pulling  with 
an  offort  slightly  greater  than  the  difference  of 
his  weight  and  that  of  the  sandbag.  When  a 
number  of  miners  wish  to  descend,  the  method  is 
somewhat  inodinnl. 


by  compression  with  a  hvdraulic 
further  mentioned  that  the  new  i 
hydrate  which  crystallises  easily. 


It 


LETTERS  TO  THE  EDITOR, 


[  We  do  mat  kola*  ovrMtlvt  rttpamtiklt  for  Ike  opinion*  if 
imr  tarrttpatdmu,  T».  Arfilnr  rrtptcl/mVweranttlttkataU 
f«ee«.™n»..  tkoald  br  dranm  up  at  Vruft ,  at  pottthlt.] 

All  rommy*kationt  iknutd  be  nJdrtftd  la  rt-e  KorTom  of 
Ukr  KicuLUHI  Hti  IIAJU.,31,  TonrlocXttrtrt,  CattM-fardtu, 

W  V. 

All  Ckrqufand  Patt-ajltt  Ordtn  U>  U  Mil  papoMt  la 
J.  Passmobs  Edwaiiiis. 

In  order  to /mritilalt  rrfrronrr,  CorreapandtnU,  wkm 
tptaking  a/  nay  Iriltr  pmnovt'p  •  -irrml.  trUI  <M*o<  *jr 
•<«i»m<|  l»«  humttr  o/  the  LtlUr,  at  mil  at  tat  page  am 
xAidi  i!  apptart. 

"  I  would  hare  everynoa  write  what  he  knows,  and  as 
much  ss  lie  kiioets,  but  no  more* :  and  tast  not  r.i  this 
ualjr,  but  in  alt  utli-rx  mbje*e-iei :  1-or  such  a  peerscci  may 
kare  mime  psxticolsr  luietee  Krlp-  and  experience  of  the 
nature  of  such  s  pmeoa  or  such  a  fountain,  that  ss  to 
other  thing*,  know*  no  more  than  what  ■  vrryb,  <dy  einea, 


ith  the 


ittl.' 


..(  his. 


snd  Tejt.  to  keep  < 

will  undertake  to  writ*  tho  whole  bode  of  poraclu ; 
from  whmce  irrest  MnoOT«iletice«  derive  their  emfpuevL" 
-Haautaat-t  ." 


THE    "  MEMOIR  OF 


ENDOW 


It  H  SEARCH  IN 

TITI VB  EXAMINATIONS— MBHACIHO 
COMETS  :  WITH  A  VENQEANC1 
DIURNAL  INEQUALITY 
TIDES  ERRATUM. 

[20750.] — I  uavB  not  yet  seseu  the  "  Memoir  of 
Augustus  ele  Morgan "  by  his  wife  ;  but  if  I  may 
judge  from  the  review  of  it  which  appears  in  Uie 
current  number  of  the  Athtturum  (that  for  Not. 
I  i  tli)  I  imagine  that  it  m  ust  be  as  instructive  as  it  is 
amusing.  IS  otably  would  this  seem  to  be  the  case  as 
regards  that  portion  of  the  work  whirh  treats  of  the 
connection  of  its  eminent  subject  with  Babbage  and 
Sir  .tames  South  ;  illustrating,  as  it  does,  what  tho 
Endowment  of  Research  really  becomes  in  the  con- 
crete,  as  c-ontradisiinguished  from    the  "  high 
falutiu "  description  of  it  and  its  results  in  the 
abstract,  with  which  we  have  been  favoured  during 
recent  years  by  certain  (not  wholly  disinterested) 
persons.    Of  course  it  will  be  within  the  memory 
of  many  of  my  brother-readers  how  Babbago 
in  veil  tea  a  calculating  engine   or  rather  more  than 
one;  but  it  moy  b«  news  toothers  that  the  Govern- 
ment actually  spent  upwards  of  £20,000 !  over  tbis 
matter,  and  that  even  then  the  machine  was  not 
cemstnicU-d.    However,  by  that  time  the  worthy 
predecessors  of  Messrs.  Mundella  and  Co.  took 
alarm,  and  re-fused  to  endow  Mr.  Uabbago  with 
any  more  of  the  National  funds  with  whose  ad- 
ministration  they  were  entrusted,  and,  in  the 
wonls  of  the  reviewer,  ho  "sjo-ot  bis  life  in 
abusing  the  Government  and  in  quarrelling  with 
scientific  men  who  would  not  recouiraenel  the  Go- 
vernment to  continue  the-ir  grants."    Of  Sir  Jamas 
-South,  the  writer  of  the  article  from  which  I  am 
I  quoting,  goes  on  to  add  that  he  "  was  also  an  ad  • 
I  vocate  of  the  endowment  of  research,  who  thought 
!  himsrlf  ill-used  by  his  contemporaries.   He  had  ob- 
tained a  pension  of  tW  a  year  from  the  Civil  LL-t, 
but  desired  further  aid."   I  am  old  enough  to  re- 
tm  niW  Do  Morgan  in  tho  flesh,  and  can  well  con- 
ceive with  what  withering  scoru  the  grand  old 
mathematician  must  have  regarded  all  such  con- 
temptible mendicancy,  and  how  freely  he  would 
have  expressed  hunsc-lf  with  refere  nce  to  the  more 
recent  illustrations  of  the  siune;  spirit,  by  which 
Uritish  science  has  been  degraded  and  dragged 


lllood.  it  is  known,  forms  a  very  rich  miinnro  ; 
in  the  dry  stale  it  contains  15  to  17  per  cent,  of 
nitrogen.  An  improved  way  of  treating  it  for 
tho  purpose  lias  been  brought  be-fore  the  Paris 
Academy  by  M.  Dekcharlonny.  Treatment  with 
ineutral)  ferric  sulphate,  as  hitherto  [i  Mil  lit  1)1. 
prevents  putrid  decomposition,  and  the  pasty 
mass  is  drioel  in  suitable  ajqetratus ;  but  thu 
operation  is  long  and  costly,  the  soft  paste  pro- 
duces! being  difficult  to  dry.  In  the  new  process, 
and  ferric  sulphate  is  used.  The  elimination  of 
water  doe-.*  not  increnw-  with  the  quantity  of  acid 
added  to  the  neutral  sulphate,  but  a  maximum 
i-ffe-c  t  is  h.id  with  a  composition  whose  formula  is 
Fe  ,<  t,4S4 ),.  Nearly  half  thu  water  is  eliminated  ; 
in  a  few  minutes  nflcr  mixture,  a  firm  elastic 
paste  is  produced,  and  after  standing  a  few  days, 
water  s»']»irtttes,  bv  mere  drainage,  te>  the  extent 
sort  of  porous  friable  cake. 


Another  institution  now  rampant  among  us,  that 
of  Competitive  Examinations,  seems  to  hare?  Is-eu 
held  very  cheaply  iueleod  by  De  Morgan:  who 
endeavoured  to  deprecate!  it  whenever  and  wherever 
he  could  :  succeeding  iu  securing  the  acquiescence- 
and  sympathy,  if  not  the  active  eo-o[ieration.  e>f 
Sir  Jeehn  Hersrhel  and  Dr.  Whowcll  iu  tlic  matter. 
De  Morgan  himself  was.  we  reuel,  "  a  most  sdodosb- 
ful  teacher,  and  he  held  that  he  could  judge  of  tho 
merits  of  a  competitor  from  his  whole  work ;  1 


just  stated,  giving  a  sort  of  [sirous 
Desiccation  may  al*y  l«e  c  tbxtc-d  in 


he  always  refused  to  reckon  the  merits  by  marks. 
He  suggested  that  perhaps  our  ancestors'  system  of 
disputations,  in  which  a  inati  re-ad  a  dissertation  on 
a  subject  of  his  own  elioosing.  and  could  be  cross- 
examined  ou  his  own  argument,  was  preferable  to 
tho  method  now  in  vogue.  With  such  a  system  of 
examination  many  would  be  plurkod  for  not  under- 
standing their  own  im-aning."  This  lost  sentence 
is  to  me  the  most  pregnant  of  all.  How  many  of 
the  candidates  who  are  crammed  up  to  the  xerr 
muzzle  really  "  understand  their  own  meaning '* 
might  form  a  curious  subject  for  statistical  taquiry. 
I  doubt  if  a  gentleman  did,  of  whom  I  have  heard 
within  the  List  three  weeks,  who  actually  wrote 
"/Vi'jr,  the  price,  frtimmti,  of  corn,  cetiduttt,  had 


in  the  cold  statu  fallen,  irf  as,  A»«i.mi*.iwi  moot  men,  dieimt 
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Piazri  Smyth  must  really  look  to  bis 
al  laurels ;  inasmuch  as  a  serious  riral  to 
in  his  peculiar  line  of  vaticination  would  seem 
to  hare  arisen,  in  the  shape  of  M.  Fuvc,  the  French 
astronomer.  TTiis  Gallic  genius,  as  1  learn  from  a 
morning  paper,  "  attributes  the  present  plague  of 
waters  to  the  innumerable  bout  of  comets,  (Treat 
and  small,  which  have  traversed  the  heavens 
during  the  past  twelve  months.  His  theory  is  that 
the  comets,  absorbing  the  greater  number  of  the 
solar  rays,  deprive  our  planet  of  the  necessary 
amount  of  heat  for  the  absorption  of  its  atmospheric 
vapour.  Such  conditions,  according  to  M.  Tayo, 
induce  continual  ruins,  storms,  and  flood.  Should 
the  comets  continue  as  numerous  for  several 
years,  as  they  have  been  di 
seriously  anticipates  no  leas  a  disaster  than 
the  earth  will  bo  rendered  barren  and  un- 
inhabitable.1' Does — I  ask,  in  the  utmost  anxiety, 
on  rending  this  terrific  prediction — docs  tfie> 
Gnat  Pyramid  say  nothing  about  this  horrible  re- 
sult of  (so  to  speak)  a  congestion  of  comctary 
traffic-?  By  the  l>ye,  Uiongh,  ISM  was,  I  believe, 
to  witness  what  Mrs.  Gamp  described  us  "  the  hend 
of  all  tilings"  ;  so  that  SI.  Fave's  forecast  doesn't 
bo  much  matter,  after  all.  There  seem  to  me  to 
bo  physical  difficulties  in  the  way  of  the  world 
being  destroyed  twice  over;  Issueless,  once  will 
answor  every  practical  purpose. 

Mr.  Hartshorn  (query  4W144,  p.  20I)  may  6nd  a 
solution  of  bis  difficulty  in  the  reflection  that  the 
tides  are  essentially  a  phenomenon  dcjiendcnt  upon 
difitmtial  attraction.  He  must  know  that  the 
force  of  gravity  varies  inversely  as  the  square  of 
the  distance  of  'the  attracting  body.  This  being  so, 
wo  see  at  onco  that  if  (as  is  actually  the  case)  the 
Moon  is  situated  at  a  mean  distance  of  iHj.KIO-Ji 
miles  from  the  Earth's  centre,  she  can  oulv  be 
'234,877*48  miles  from  that  point  on  tbo  Equator 
immediately  beneath  her ;  and,  consequently,  that 
sho  must  attract  the  water  under  her  to  a  gi 


a  greater 

i  she  does  the  Earth's  centre,  in  the  pro- 
portion of  238,840*2o"  :  234,877"4S«.  Henco  the 
neaping  up  of  the  water  under  the  Moon.  But, 
again,  the  Earth's  centre  is  nearer  to  the  Moon 
than  the  most  distant  point  of  her  cirrumferenoc  by 
39u'2'77  miles ;  and,  therefore,  the  Moon  will  attract 
the  centre  of  our  globe  more  powerfully  than  she 
will  the  opjMisite  extremity  of  that  terrestrial 
diameter  passing  through  both  bodies  in  tbo  ratio 
of  242,803  02'  :  2.1M,fMU-2fi«,  and,  so  to  speak,  pull 
the  Earth  awar  from  the  water  on  the  opposite 
side  ;  which  will  hence  be  left  as  it  were  heaped  up. 

In  letter  10734,  p.  249,  col.  1,  line  30  from  the 
bottom.  "'  soon  to  wo  again  "  uppcars  where  I  wrote 
'•ever  to  see  again." 

A  Fellow  of  tho  Royal  Astronomical  Society. 

THE  GREAT  COMET.* 

[20751 .]  As  it  must  be  universolly  admitted  that 
the  magnificent  comet  now  receding  from  our  sight 
is  tho  most  interesting,  in  a  popular  as  well  as 


scientific  puiut  of  view,  of  anv  that  have  appeared 
any  years,  will  you  allow  me  to  add  the 
of  u  very  remarkable  phenomenon  to  the 


■  scanty  details  respecting  its  aspect  which 
as  yet  l«vn  laid  before  the  public?  In  an 
■mcly  valuable  letter  received  by  me  this  morn- 
ing from  a  very  able  and  careful  observer,  Mr.  J. 
T.  Stevenson,  of  Auckland,  it  is  stated  that  on 
October  Cth  and  KJth  an  "anomalous"  tail  was 
feebly  but  distinctly  visible,  pointing  towards  the 
sun.  Your  aatiouomical  readers  will  remrmtior 
that  a  simitar  "  glowing  wake "  attended  the 
returning  course  of  Newton's  great  comet  in  16S0, 
distinguishetl,  like  the  present,  by  its  close  approach 
to  the  tiurface  of  Uic  sun,  and  a  few  more  cases 
might  be  cited.  It  is,  however,  of  such  infrequent 
occurrence  that  another  instance  forms  a  valuable 
addition  to  our  stuck  of  information  as  to  these 
mysterious  bodies.  I  ought  to  mention  that  Mr. 
Stevenson's  letter  was  desjuitcbcd  immediately  after 
his  last  observation,  so  that  we  may  hope  thai,  with 
a  climate  and  |K.*itiou  of  tho  comet  giving  him 
great  advantage  over  Northern  astronomers,  be 
may  have  been  able  to  trace  this  singular  appendage 
on  subsequent  occasions.  T.  W.  Webb. 

Haidwick  Vicarage,  Hay,  Nov.  17. 

CAS8EQRAIN  AND  GREGORIAN  TELE- 
SCOPES —  KQU ATOREAL  STANDS  — 
HYDRO-DYNAMIC  PARADOX,  &c. 

1 20752.]— Those  of  my  friends  who  know  me  to 
be  a  tolerably  correct  draughtsman  will,  I  fear,  l>e 
rather  surprised  at  the  ebagram  which  appears  in 
my  letter  on  page  20.j.  I  hu]>e  I  may,  therefore, 
bo  allowed  to  a»y  Unit  the  woodcut  'bears  but  a 
faint  resemblance  to  the  original  drawing. 

It  has  (despite  a  siiccial  request  to  the  contrary) 
i  reduced  to  hall-sue  ;  the  curved  mirror  of  the 
ion  has  been  changed  to  u  straight  line,  the 
ive  "  dot  and  dash  "  lines  are  ignored,  and 
i  letters  mixed  up  with  tbn  linos  thcrn- 

■OOl  n<  TiMn,  Xuv.  2). 


So,  too,  in  the  letter-press  there  are  several 
errors ;  but  for  this  I  suppose  my  admittedly  lmd 
handwriting  must  be  held  responsible.  Certainly 
the  result,  as  a  whole,  is  unsatisfactory,  after  tho 
trouble  I  took  to  put  the  matter  clearly. 

Equatorial  Stand. — I  must  differ  entirely  from 
your  correspondent,  "An  Amateur"  (page  1H2), 
as.  so  far  from  tho  differential  method  "  failing 
entirely."  it  is  in  constant  use.  and  is  found  per- 
fectly easy  and  very  convenient,  as  I  stated  in  my 
first  letter  on  the  subject.  From  his  remarks  I 
doubt  whether  "  An  Amateur  "  is  in  the  habit  of 
himself  using  an  astronomical  telescope. 

Replying  to  "  C.  J.  E.'s  "  request  for  a  drawing 
of  the  stand,  I  fear  it  would  suffer  the  fate  of  the 
diagram  above  referred  to :  otherwise  I  should  have 
been  happy  to  send  it  up  for  insertion  in  our 
columns. 

H)-dro-dvnajnie*l  Paradox.— For  some  nnknown 
reason  my  last  letter  on  this  never  appeared ;  but  I 
must  protest  against  the  sketch  on  page  229  being 
called  "a  copy  of  'A.  S.  L.'s*  figure,"  as  the 
principle  is  rendered  quite  unintelligible  by  the 
reversal  r.f  the  position  of  the  curved  passage 
through  the  boss.  I  can  add  nothing  to  the  expla- 
nation 1  originally  gave  of  the  fallacy,  except  that 
there  is  the  question  of  the  pressure  of  the  air 
acting  on  the  bellows  during  their  expansion  by  the 
weight.  A.  S.  L 


OLD  METHODS  OF  WORKING  AND 
TESTING  SPECULA. —TO  MR.  WAS- 
SELL  AND  "ORDERIC  VITAL." 

[20753.]— Bt  a  most  curious  coincidence,  at  the 
very  time  Mr.  Waascll  must  have  been  writing  to 
ask  for  imformation  on  these  subjects  in  our 
columns,  I  was  engnged  at  the  British  Museum 
Library  in  making  notes  from  the  writings  of  the 
Mr.  Edwards  to  whom  he  refers. — As  it  may  save 
others  the  long  search  which  I  had  myself  to  make, 
I  may  mention  that  the  description  appears  as  an 
appendix  to  tho  Xautical  Almanar  for  1787.  of 
which  the  Library  Press  mark  is  P.P.  2373m.  The 
details  there  given  are  very  interesting  in  their 
difference  from  modern  ideas  anil  methods.  A 
great  deal  of  information  is  given  on  tho  experi- 
ments with  different  alloys,  of  which  I  may  mention 
two,  the  first  being  that  used  by  Mudge,  of  copper 
32  parts  and  tin  14},  stated  to  be  "too  yellow," 
ami  that  found  by  Edwards  to  be  best  of  »U,  he 
tried — viz.,  copper  32,  tin  15  to  16,  brass  I, 
1,  and  silver  1 

It  is  recommended  incidentally  to  use 
glass  for  the  eyepiece  lenses,  in  order  to 
any  colour  produced  by  the  speculum. 

In  grinding,  tho  hollom-ing  out  is  stated  to  be 
most  easily  done  with  a  grindstone  curved  at  the 
edge  as  may  be  required.  Tbo  rough  grinder  of 
lead  and  tilt  or  pewter.  Ttu 
procured  fror* 


within  and  without  the  focus,  the  figure  is  para- 
bolical. ThisisfortheGrcgoriun.  In  UMiCasaegrain 
tho  conditions  are  reversed.  I  may  add  that  I  also 
chanced  to  come  across  some  particulars  of  tho 
polishing  of  Lord  Rouse's  specula,  and  find  the 
following  details.  The  polisher  made  80  strokes 
per  minute,  and  241  backwards  and  forwards  for 
every  revolution  of  the  mirror,  and  at  the  same  time 
1  {:&  strokes  transversely,  the  extent  of  tho  latter 
being  of  the  diameter  of  the  mirror.  Tho 
polisher  also  revolved  in  its  carrier-ring  at  the  rate 
of  one  revolution  for  overy  fifteen  of  the  inirrer. 
In  conclusion  I  would  desire  to  thank  "  Ordcric 
Vital"  for  his  very  interetting  letter,  with  re- 
ference to  which  he  will  see  from  the  above  that 
the  small  mirror  is  expressly  stated  to  be  "  always 
spherical."  though  (somewhat  in  contradiction)  tho 
great  mirror  was  tested  to  find  its  truth  as  a  para- 
bola, when  it  ought  not  to  be  of  that  figure,  if  used 
with  a  spherical  small  mirror.  Trusting  my  notes 
and  extracts  may  (as  far  as  they  go)  be  useful  to. 
Mr.  Wojwell  and  others,  I  may  now  wind  up  my 
long  letter.  L.  L.  L. 


Edgedon  in  Shrojsshiro  was  em  - 
ployed,  and  it  is  directed  that  the  diameter  of  this 
should  lie  about  J  of  on  inch  larger  than  the  mirror 
for  a  speculum  of  4  or  oin.  diameter. 

The  next  is  a  most  remarkable  point — vir.,  thnt 
"  the  metal  must  not  be  too  thick,  or  the  |sirabola 
will  not  be  reached."  For  a  mirror  of  4 'in  diame- 
ter and  l.Hiu.  focus,  a  thickness  at  edge  uf  ,*„  of  an 
inch  is  recommended,  as  a  certain  degree  of  flexi- 
bility was  neei-ssnry  to  allow  the  mirror  to,  as  it 
were,  follow  up  the  polisher  in  its  movements. 
The  grooving  both  of  polisher  nud  of  pitch  is 
referred  to,  such  grooving  being  stated  to  be  in- 
tended to  allow  the  pitch  to  expand,  and  a  mixture 
of  equal  parts  of  jiiteh  and  rosin,  spread  to  the 
thickness  of  half  a  crown,  is  «iveu  as  a  good 
medium,  ",1'olcnthar  of  vitriol  "  'us  it  is  then 
railed)  Iwuig  the  material  employed  to  give 
tbo  polish. 

It  is  also  states]  that  the  polisher  m-i-t  lie  an 
tUtplit  toot,  with  the  diameters  as  10  to  ft,  tlw 
shortest  diameter  of  the  elUtiso  Isiiiig  accurately 
the  same  as  tluit  of  the  mirror ;  and  it  is  added  that 
for  "  small  mirrors  "  it  is  best  to  havo  a  central 
bole  in  the  polisher,  even  though  there  is  no  hole  in 
the  mirror.  I  prvsunie  this  refers  to  the  mnatl 
specula  of  Grcgorians,  rather  than  to  the  mirrors 
of  Newtonians.  We  next  come  to  the  testing  of 
which  it  is  said  that  since  "the  small  mirror  is 
always  spherical,"  the  testing  is  applied  to  the 
Large  minor  when  in  its  place  in  tlte  telescope. 

It  is  remarked  "Mudgu  use*  diaphragms"  ;  but 
no  account  of  this  method  is  given,  though  refer- 
ence is  made  to  his  paper  m  tho  ••Phil.  Transactions" 
-  a  reference,  however,  which  I  jailed  to  find,  as 
the  date  is  not  given. 

Edwards'  method  of  testing  is  then  given  neaily 
in  these  words.-- Set  np.  at  a  distance  of  5<l  to  Uiii 
yards,  a  disc  on  which  is  described  a  circle  half  tin 
inch  diameter  with  a  bread  blurk  margin.  On 
bulking  at  this,  and  altering  the  focus,  the  edge  of 
ring  becomes  hazv.  If  the  haxo  becomes  more  dis- 
tinct, and  the  edge  of  it  better  defined  when  the 
focussing  ecrew  is  turned  to  the  right  than  when  it 
is  turned  to  the  left,  then  the  figure  is  spherical; 
while  if  the  hare  liceomes  most  distinct  when  the 
screw  is  turned  to  tbo  left  tho  figure  is 
I  whereas  when  tho  haic  is  equally 


FLATS  OUT  OF  PLATE-GLASS. 

[20754. ]-Rr.  lETTEE  (20731),  to  Mr.  Holmes,  by 
»  Prijtnafique."  Most  of  this  letter  is,  as  he  says, 
mere  war  of  words  ;  but  one  or  two  things  in  it, 
implying  my  statements  are  wrong,  while  avoiding 
distinctly  saving  so,  require  a  snort  comment  on 
my  part.  Whether  the  colour-test  was  good  and 
reliable  was  tho  question,  not  whether  it  was  work- 
manlike. "  Prismatique  "  can  settle  this  with  Dt. 
Draper  and  Mr.  Brashear.  With  respect  to  an- 
nealing plate-glass,  the  statement  that  it  cannot  bo 
ground  and  jioUshed  unless  annealed,  every  work- 
man knows  to  be  incorrect.  All  plate-glass  is 
annealed,  but  not  so  perfectly  as  to  remove  al! 
variations  of  material.  On  the  contrary,  every  ono 
who  has  tho  smallest  extierienee  of  cutting  it  with 
a  diamond,  knows  that  he  will  often  find  place*  so 
hard  that  the  diamond  will  scarcely  touch  them, 
while  on  each  side  is  quite  soft.  I  again  challenger 
trial  by  "  Prismatique  "  of  tho  facts.  I  probably 
know  much  more  of  plate-glass  than  ho  docs, 
although  he  implies  with  his  "  goodness  gracious '. " 
that  his  knowbdge  is  so  perfect  as  to  be  past  all 
chance  of  modification.  There  is  a  habit  oftaltiiig 
back  on  this  assumes!  superiority  of  position  on  tho 
part  of  some  writers,  which  may  impose  on  other? 
who  go  no  further  than  mere  assertion. 

One  other  remark,  which  I  invito  anyone  to 
test  -  the  fact  that  polarised  light  is  inadcqiuite  to 
discover  internal  strains  in  gloss,  which  are  qui  to 
sufficient  to  pull  the  surface  out  of  all  optical  truth. 
Polarised  light  will  only  show  gross  departures 
from  uniformity  in  pieces  of  small  thickness.  This 
I  hove  proved  by  subjecting  pieces  to  intentional 
strains,  and  by  intentional  hardening  and  softening 
of  parts,  when  a  Nicol  prism  would  not  give  the 
least  indication  of  any  alteration.  For  the  rest,  there 
are  more  ways  than  one  of  arriving  at  truth,  ami  no 
doubt  "  Prismatique"  can  inako  a  perfect  fiat  by 
other  means.    That  question  has  not  been  raised. 

With  regard  to  choice  of  the  two  classes  of  instru- 
ments, the  opinion  of  "  Prismatique  "  is  entitled  to 
much  greater  weight  than  mine.  1  should  like  to 
ask  him  why  he  would  prefer  a  tin.  refractor  to  & 
tin.  reflector  t  The  answer  would  probably  bo  in- 
structive, since  bis  opportunities  have  undoubtedly 
been  great.  Sly  small  experience  nas  led  me  to 
think  that  a  Gin",  reflector  would  havo  as  much  light 
and  Utter  definition  than  u  oin.  refractor— while 
being  handier  in  uv  and  much  more  comfortable— 
berth's  the  small  matter  of  economy,  which  has, 

little  w  ight  «  th  tl  i  .    nl.  .  In  s  the  pr  ••'.*  '. 

Will  "  li-ismatique  "  oblige  with  a  statement  nf  th« 
i  Ivaiit  igcH  of  l  4in.  o.g  over  a  Oin,  mil  r  r:  I 
oik  for  instruction,  not  argument. 


JERK  IN  RAILWAY  TRAINS. 


[2n7.>5.]  —  As  a  frequent  traveller  on  Metropolitan 
trams  making  frequent  stoppages,  you  may  prrhaii* 
allow  mo  to  say  that  only  Mr.  Stretton  appears  to 
have  understood  the  question  of  '•  S.  J.  on  Ds 
161.  If  that  gentleman  will  travel  on  the  North 
London,  preferably  in  the  third  da**,  he  will  ex- 
■wrieneu  this  "  jerk  "  to  perfection,  especially  if 
tie  should  rido  in  the  cmt  comportment,  wheu, 
often,  the  brim  of  his  bat  wdl  be  brought  into 
forcible  contact  with  the  end  of  the  carriage.  From 
those  remarks  it  will  1st  understood  that  the 
question  has  nothing  whatever  to  do  with  the, 
position  of  the  passenger,  and  Mr.  Motison'st 
iidvieo  (p.  2.111),  good  it  may  be,  ha*  nothing  to 
do  with  tlie  query.  Considering  tho  fact  that  thia 
gentleman  is  a  "  science  teacher,"  his  letter  is  a. 
n-markable  instance  of  how  tiol  to  answer  a  ques- 
tion—an art  in  which,  I  am  credibly  informed, 
"•science  teachers"  an-  as  o  rule  exports.  Ilia 
explanations  of  the  '*  ink  "  are  of  tlie  usual  text- 
tkook  order,  and  unfortunately  do  not  apply,  for 
the  jerk  referred  to  i»  that  which  takes  place  when 
the  brake  is  released,  or  when  tho  train,  having 
to  a  position  of  rest,  the  buffer  springs  exert 
their  power.   The  effect  varies  with  tho  nature  of 
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the  brake  used.  It  is  tnoit  effectively  exhibited 
by  the  chain  brako,  for  with  that,  if  you  rise  ami 
get  out  the  moment  the  train  stops,  you  will  not  be 
subjected  to  a  jerk  :  but  if  you  hesitate  you  will 
feel  the  full  form  of  the  jerk  imparted  by  the  car- 
riage recovering  itself  as  the  brake  chain  is 
slackened  by  tho  aid  of  the  balance-weight.  This 
effect  in,  1  believe,  more  definite  at  the  end  of  the 
chain  furthest  from  the  brake-handle ;  but  certainlv 
if  the  passenger  follows  Mr.  MulUon's  advice,  and 
does  not  n*o  from  his  scat  until  the  train  has 
stopped,  he  will  most  decidedly  experience  the  jerk. 
He  mutt  either  rue  and  make  his  exit  at  the 
iuoruent  of  the  stop,  or  bu  must  sit  until  after  the 
rebound.  With  the  WoBtinghouso  brake,  on  the 
contrary,  the  passenger  ran  rise  and  vacate  his 
scot  at  any  time  before  the  brake-blocks  are  re- 
leased,  which  should  not  be  done  until  the  driver  is 
•boot  to  sUrt  a«ain— thn  ouly  jerk  being  that 


referred  to  by  Mr.  Strctton,  which  occurs 
after   the  tram  stops,  when  the  carriage* 
carriage*  properly  coupled 


themselves.  With 


ust 
right 


there  is  practically  no 
tho    Wextinghouso  c 


t  jerk  occurring 
L  Not  a  few  n 


lcrly  couplea  up, 
jerk  with  either 


in  vacuum  broke,  the 
it  the  moment  the  brakes 
,  arsons  have  been  injured  in 
foo  by  the  jerk  above  mentioned.    I  hope  Mr. 


Ixmdon 

Molisnn  will  not  object  to  these  remarks  because 
they  are  mode  over  my  usual  signature  (I  observe 
he  is  one  of  the  earning  critics)  :  but  if  so,  if  he 
will  advertise  his  address,  I  shall  bo  happy  to  send 

him  my  name,  age,  weight,  ami  a>iv  other  par 
i  ho  may  desire.  Nun.  - 


MULTIPLE  -  PLATE 
MACHINE. 


the 


[207SC.]— Wrm  regard  to  letter  207+4 
E.  M."  for  Nov.  17,  1882,  I  sincerely  hope  that 
Mr.  A.  R.  Molison  will  give  us  a  description  of  the 
construction  of  the  multiple-plate  "Voss"  ma- 

rhT?e'  m  "  °"°  who  k,10w'"  tn«  construction  of  tho 
"Holt?;"  in  its  various  forms  can  pretend  for  one 
moment  to  say  that  there  is  anything  either  new  or 
original    in   the    Wim«hur*t    machine,  always 


assuming  that  the  construction  ho*  been  eorrertly 
described ;  in  fact,  alter  I  had  read  the  description 
in  "  Ours."  I  was  somewhat  surprised  to  find  that 
it  was  considered  sufficiently  original  to  merit  an 
♦•©graving.  I  believe  I  am  right  in  saving  that  for 
some  few  years  now,  Mr.  LadJ,  r.f  Beak-street.  W., 
has  made  and  sold  an  almost  precisely  similar 
machine,  also  to  be  worked  in  a  glass-case  to  prn. 
toct  it  from  moisture,  Ac.  1  have  myself  used  glass 
slips,  instead  of  a  stationary  disc  in  the  Holtx.  but 
with  questionable  advantage  when  portability  is  an 
obJ«t  M.D.,  L.B.C  P. 

LEOAL  REPLIES. 

[207571- Coax  Crrrn  .l'AYHEyr  (4S6I8.)— The 
«sal-merchant  is  quite  right  in  saying  that  the 
treasurer  was  selected  by,  and  was  the  agent  of" 
tho  club.  He  could  not,  therefore,  be  made  a  loser 
by  the  treasurer's  defaults.  A  new  contract  seems 
to  have  been  made  with  regard  to  tho  U  tons  now 
being  delivered  ;  and  as  to  this  he  can  clearly  charge 
the  members  who  receive  his  coals,  even  though 
they  have  paid  subscriptions  to  the  defaulting  trea- 
surer ;  otherwise  the  coals  would  not  be  paid  for 
by  anybody.  The  members  and  managers  of  these 
club*  should  see  that  tho  money  was  paid  into  the 
bank,  as  well  as  take  care  how  it  isdrowu 


watercourses  arc  full  of  difficulties,  and  C.'a  oon- 
duct  may  have  amounted  to  such  a  delay  and  acqui- 
escence as  would  prejudice  his  position.  I  must, 
therefore,  answer  under  all  reserve,  unless  I  know 
the  whole  facts  more  fully. 

Aoheejulvt— Stamp  (40836.)  —An  agreement  in 
writing  and  simply  under  hand  without  n  seal,  below 
the  value  of  I'.i,  Wing  expressly  exempts  by  the 
Stamp  Act  1870,  will  not  require  any  stomp.  But 
it  may  amount  to  a  receipt  or  a  promissory  note  : 
in  which  cases  it  will  require  to  be  properly  stamped 
as  such.  If  the  agreement  shows  upon  its  face  that 
the  matter  it  relates  to  is  under  £5,  then,  of  course, 
the  raw  is  clear ;  and  where  no  valuo  is  stated,  it 
is  for  the  person  who  alleges  a  stamp  to  lie  neces- 
sary to  prove  it  is  for  £o  or  over. 

Pnwr  Omct  Savtko*  Bank— Awaxismmos 
(4So7)2.)    The  querist  can  take  out  letters  af  id- 
ministration  ;  but  to  do  this  will  be  troublesome  and 
expensive,  as  othor  relatives  may  hare  to  be  cited. 
As  the  sum  in  question  is  under  £50,  the  best  way 
to  proceed  is,  otter  two  months  (mm  tho  death  have 
fully  expired,  to  apply  to  tho  Post-office  authorities 
to  ifivido  the  sum  in  question  botwoen  the  relatives 
entitled,  without  thero  being  any  administration. 
This  they  can  do  under  tho  regulations  as  to 
Saviugs  Banks,  which  may  be  found  in 
terly  -'Postal  Guide":  and 
querist  had  better  get  the  proper  form  from  any 
,  and  rill  it  up  with  this  application. 
Fred.  Wcthorfleld,  Solicitor. 
Guildhall 


instead  of  drinking  u  atrr  when  thirsty,  which  is  tho 
only  true  solvent  for  the  fund,  awl  tho  only  true 
diluent  for  the  blood,  wo  get  into  the  habit  of 
poisotiing  our  water  with  tea,  coffee,  alcohol,  and 
other  substances,  which  should  not  be  taken  merely 
because  we  happen  to  bo  thirsty.  The  morning 
draught  nf  hot  water  is  in  no  way  injurious,  either 
to  the  kidneys  or  stomach. 

James  Edmunds,  M.S.,  czc. 
Graftnii-streot,  Bond-street. 


in  any  quar 
and  with  that  view  the 


be 


AXSTTTT— MAEHIFn  Woxas  (4SG28.)  In  this 
•ease  it  would  be  as  well  to  know  how  the  annuity 
was  left  by  the  will ;  for  it  is  very  likely  to  have 
p^en^to  A.  for  her  *'|iurute  use,  and  so  would 
of  any  husband  she  might  after  - 
But  in  any  event,  if  the  husband  did 
not  sell  the  annuity,  he  could  not  give  it  away  by 
his  will,  although  ho  might  bo  entitled  to  receive  it 
during  his  lifetime.  At  his  death  it  would  there- 
fore survive  to  A.,  and  she  would  be  entitled  to 
it  in  tho  same  way  as  she  was  before  her 


Wojcas's  Pboit.rtt  Act  (48630.)—  It 
e  to  answer  this  question  without  know- 
i  the  woman  was  married,  and  also  how 
ey  rj»me  to  be  invested  in  the  joint  names 
.  But  as  the  brother  U  called  a  trustee,  it 
is  very  likely  that  the  fund  has  been  already  settled, 
and  so  is  quite  safe  from  the  husband's  creditors. 
If  I  knew  more  of  the  facts,  I  could  answer  more 
•icciiiedly. 

Right  or  Wat-  Sewage— Pjimciihtiox  (48046.) 
—The  first  point  hen:  is.  whether  A.  hail  any  leave 
or  licence,  verbal  or  in  writing,  to  run  his  sewage 
over  tho  adjoining  land,  and  this  is  not  stated.  A 
right  of  way  for  Bcweruge  can  only  be  acquired 
by  grant  or  by  prescription.  If  there  is  no  grant, 
then  D.  must  show  an  uninterrupted  user  of  the 
right  of  wuy  for  sewerage  for  tweuty  year*.  As 
far  as  the  question  goes,  1  do  not  think  he  can  do 
this :  so  that  I  am  of  opinion  that  U.  may  take  up 
the  pipes  in  his  own  laud,  and  so  break  the  con- 
•  i  as  to  rights  of  ways  and 


[20758.]-  ExuutOEr.  Aim  (48530).— Probably  a 
Cose  of  elephantiasis  (Kit  phantian*  arohuni).  If  so, 
not  curable.  Probably  duo  to  enlargement  of  tho 
lymphatics  of  the  limb.  Let  it  alone,  and  he 
thankful  that  it  did  not  come  till  tbo  patient  was 
73  years  of  age. 

Discharge  nOM  the  Ears  (48545).— Keep  ear* 
clean  by  syringing  them  out  every  night  at  bed- 
time with  warm  water,  softened  with  a  little  soap. 
If  disease  of  the  ear  affects  the  bone*,  anil  spreads 
internally,  it  often  become*  a  fatal  disease.  If 
headache,  or  other  symptoms  indicating  such  ten- 
dency, persist  after  the  external  passage  is  cleared 
out  by  the  syringing,  the  child  needs  local  medical 
aid.  Improve  lus  general  health  by  flannel  cloth- 
ing, and  the  oatmeal  |«rridgo  and  milk  diet,  with 
fat  Won,  for  details  of  which  refer  to  replies  in 
former  number*  of  the  '•  E.  M." 

Weax  Sight  (48558). — "  A.  B.  C."  has  boon 
smoking  since  he  was  15,  and,  finding  his  sight  be- 
ginning to  fail  at  30,  liegin*  to  wonder  whether  this 
is  the  result  of  tho  tobacco.  Probably  it  is.  The 
of  tobacco  is  a  fertile  cause  of  injury  to  the 
optic  ucrvOj  and  the  earner  it  is  begun  the  more  in- 
jurious it  is.  If  you  have  an  enemy,  make  him  a 
present  of  your  pipes  and  your  present  stock  of 
tobacco  and  use  no  more.  Improve  general  health  bv 
diet  and  regimen  indicated  in  former  uumliers.  If 
sight  does  not  improve  after  two  months,  .Swift  &  Son 
(whose  advertisement  will  be  seen  upon  front  page 
of  "E.  M.")  will  measure  the  refraction  of  each 
eye,  and  give  you  glasses  that  will  correct  any  error 
in  the  refraction.  In  eye*  that  do  not  focus  cor- 
rectly and  at  equal  distances,  the  curly  use  of 
glasses  is  necessary.  The  general  excitability  is  also 
probably  caused  by  the  tobacco.  People  who  have  not 
mastery  enough  of  themselves  to  keep  quiet  during 


master)'  enough  of  tftcmvivea  to  keep  quiet  during 
their  tunes  of  rest  and  leisure  had  Setter  take  to 
sucking  their  thumbs  than  to  the  use  of  tobacco. 


Oottt  (4B047).— The  hot  water  may  be  taken 
regularly  and  continuously  until  the  unno  becomes 
normal  in  colour  and  free  from  deposit  on  cooling. 
The  water  may  be  drunk  hot,  or  warm,  or  cold,  to 
suit  the  taste  of  individuals.  I  find  that  the  hot 
water— taken  directly  on  waking,  at  comfortable 
temperature  like  a  draught  of  hot  ten — is  absorbed, 
and  passes  off  through  the  kidneys  the  most  quickly. 
Some  people  feel  at  first  a  little  sick  on  taking  the 
water  not,  some  on  taking  the  water  warm,  and  on 
taking  the  water  cold  some  people  feel  a  little 
chilly  and  depressed.  The  effect  of  this  morning 
draught  of  hot  water  upon  an  empty  stomach  is  to 
dilute  the  blood  and  run  off  through  the  kidneys, 
thus  rinsing  out  tho  urinary  passages,  and  keeping 
the  system  clear  of  tho  deposit*  winch  are  so  apt  to 
form  in  persons  who  have  the  gouty  diathesis. 
Practically,  the  patient  does  not  drink  so  much  tea 
and  coffee  at  breakfast-  time,  and  this  again  is  an 
advantage.  The  object  of  drinking  i*  to  liquefy  the 
blood  when  too  much  thickened  by  cutaneous  or 
pulmonary  exhalation  in  hot  weather  or  under  free 
exercise.  Unless  tho  blood  contains  water  that  eon 
be  comfortably  spared,  the  elimination  of  effete 
matters  by  the  kidneys  is  checked,  and  these 
matter*  accumulate  in  the  blood.  Sparc  water  in 
tho  blood  acts  as  the  ttliu.lt,  in  which  effete  solids 
and  salines  are  carried  ..ft  by  the  k;dw  vs.  .wt 
unless  spare  water  bo  present,  they  cannot  be  got 
rid  of,  as  they  are  not  susceptible  of  exhalation  by 
ing.  or  skin,  which  get  rid  only  of  volatile 


DRILLS  AND  CHAMFERS. 

[20759.]  -  ■"  Altojob  "  is,  no  doubt,  very  correct 
in  his  theoretical  exposition  of  drill-making  ;  but, 
at  the  name  time,  I  consider  that  it  is  only  a  small 
percentage  of  his  readers  that  will  find  his  method 
available  in  practice.  Inasmuch  as  it  requires  the 
liardcuing  and  tempering  of  the  drills,  which, 
generally  speaking,  will  lie  found  to  be  nn  in- 
superable obstacle,  at  least,  for  drilling  into  hard 
metal.    In  fact,  to  harden  ami  temper  steel  to  that 
degree  that  will  make  it  fit  for  boring  into  steel 
itself,  is  one  of  tlm  most  difficult  operations  in 
mechanical  work,  and  may,  properly  speaking,  bo 
said  to  bo  altogether  beyond  the  power  of  uu pro- 
fessional bands.    Instead,  therefore,  of  following 
"Alfnjoc's"  plan,  I  propose  to  submit  my  own 
method  af  drill -making  for  tho  boring  of  hard 
metal ;  having  some  experience  in  that  kind  of 
work,  and,  as  I  consider,  it  will  bo  found  service- 
able to  not  o  few.    Fur  making  the  drills  I  select 
steel,  hardened  to  tho  highest  degree  consistent 
with  a  suitable  temper,  and  it  shnuldalwnys  be  of  a 
degree  higher  than  what  is  barely  necessary  for  tho 
purpose,  because,  the  harder  tie  drill-head,  tho 
quicker  and  neater  it  does  the  work.    I  generally 
use  sewing-needle*  for  making  the  drills.  Tiut  there 
is  ouly  one  manufacturer  -Holyoakc  of  Itcdditch 
—whoso  needles  I  find  to  be  at  all  fit  for  that 
purpose,  and  this  fact  alone  most  bo  enough  to 
show  the  difficulty  of  fine  tempering.    As  I  do  not 
anneal  the  steel,  and  ss  it  would  bo  thus  out  of 
question,  on  account  of  its  Iwrdncss,  to  file  it  into 
shape,  I  make  the  drill  by  corroding  the  needle 
with  aquafortis,  diluted  with   a  little  water,  to 
which  must  be  added  a  little  spirits  of  salts,  or  else 
a  bit  of  washing  soda  to  make  it  act  immoduitely. 
The  fluid  is  to  be  poured  into  a  small  vessel  (not 
metallic),  such  as  tho  pans  used  for  mixing  artists* 
colours,  or  else  mrcrting  a  tea-cup  pour  it  into  tho 
recess  formed  by  tho  bottom  rim  of  the  cup.  Than 
place  the  needle  horisocitally  across  the  surface  of 
tbo  fluid,  and  keep  continually  turning  it  round 
until  it  is  reduced  to  the  thickness  of  the  holo 
required  to  be  made,  which  generally  takes  from 
five  to  ten  minutes.    When  that  is  done,  you  have, 
still  further  to  thin  the   shank  to  give  it  A 
"  clearance,"  which  you  can  do  by  inclining  tho 
needle  upwards,  so  as  to  have  the  part  intended  for 
the  drill-head  above  the  fluid  and,  therefore,  un- 
acted ujioit,  and  finish  off  by  upplying  a  piieee  of 
wood  steeped  in  the  fluid.   Ttic  needle  will  then 
have  a  shank,  with  a  bulbous  knob  at  the  end  (tho 
shank  being  made  no  longer  than  what  is  just 
necessary,  and  generally  not  more  tlian  a  third  of 
the  length  of  the  needle),  and  it  is  to  be  cut  across 
in  the  middle  of  the  knob ;  or,  better  still,  burned 
off  with  tho  corrosivo  fluid,  and  the  drill-head  modo 
and  sharpened  with  an  emery  file.    Finally,  the 
sheaf  is  put  upon  tho  drill,  the  holo  in  the  sheaf 
being  opened  to  tho  right  *uo  with  u  broach,  though 
it  will  also  do  well  enough  to  fasten  the  drill  with. 


sealing-wax  to  tho  stump  of  another  drill  that  lias 
a  sheaf  upon  it. 


Tubal  Cain. 


die-cutting- 

[207GO.]— I  am  much  obliged  to  "  R.  Crusoe  "  for 
so  speedily  answering  my  request.  The  informa- 
tion he  has  given  lias  interested  mo  much.  I  hail 
intcnrlod  lost  week  writing  to  ask  him  if  he  could 
describe  the  machine  used  for  sinking  medallions. 
In  some  of  tho  early  volumes  "  Jark  of  All  Trades  " 
described  and  illustrated  a  machine  for  wood- 
carving,  that  is,  copying  from  a  model ;  but  I  never 
was  aide  to  make  out  the  construetiun  from  the 
description  given.  I  should  much  like  to  have  it 
explained,  as  I  presume  the  one  for  die-sinking 
-  be  on  much  the  same  principle.  P.  C. 


[20701.]— I  am  sorry  Icannot  give  "M.M.I^c.S.** 
any  particulars  of  the  machine  for  cutting  ilies  on 
a  reduced  scale  from  a  large  model ;  but  it  is  con- 
structed on  the  principle  of  tbo  pantograph,  so 
commonly  used  by  surveyors  to  make  reduced  copies 
of  maps  and  plans ;  the  pencil  being  replaced  by  a 
revolving  cutter,  and  tho  framing  made  jierfectly 
rigid  and  of  great  strength.  Then,  arc,  I  think, 
very  few  of  these  machines  in  use.  Messrs.  Wyou, 
of  Laugham- place.  Regent-street,  possess  one  ;  and 
Mr.  John  Finchor,  of  27,  Oxeiideu-street,  Hay- 
market,  has  another.  These  are,  I  think,  the  only 
machines  in  London.  Mr.  Pinchcr  will,  1  believe, 
undertake  work  for  outsiders.  The  machines  usually 
produce  a  "punch"  from  a  model  in  relief,  but 
1  to  sink  a  die  from  the  castofai 
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In  London,  any  implement  that,  by  jwessure  or 
concussion,  produces  an  indentation,  it  railed  a 
"punch."  I  think  "  huh,"  in  the  Midlands,  signi- 
fies only  a  punch  used  fur  making  a  M  die." 

Die -cutting  and  nuking,  which  includes  seal- 
engraving  mil  the  making  of  dies  for  coins,  medals, 
button*,  gold  and  aUreraniitlis'-work,  and  .the 
stamping  oat  of  ornamental  work  in  brass,  copper, 
and  nickel,  as  well  aa  non -ornamental  work  in  the 
feaser  metals,  as  dish-ooTers  imd  many  classes  of 
hollow  ware,  including  »hi|w'  boats  in  sheet-iron, 
is  too  large  a  subj  ert  to  be  treated  of  in  a  paragraph . 

B.  C. 


DIE- ENOHA.  VINO 

(20762.]— The  tools  required  are  about  fourcut- 
ting  chisels  (gravers)  »l«  nit  run.  long,  forged  from 
squire  bar-steel,  say  |in.  diameter :  they  should  be 
left  the  full  si/o  of  the  rod,  at  about  J  of  their 
length  from  the  cutting  edge,  and  drawn  down  by 
a  good  smith  to  about  {in.  at  each  end,  the  square 
comers  just  hammered  down  to  make  the  section  u 
M|uare  with  the  corners  off,  and  not  an  octagon.  A 
badly  proportioned  tool  will  he  constantly  breaking 
at  the  point,  unless  the  temper  is  so  low  as  to  make 
it  almost  useless.  Fig.  I  is  the  end-on  view  of  the 
cottisg-odge  (all  arc  half- round) ;  Fig.  2  side  riew 


of  same  ;  Fig.  2B,  whole  tool  in  miniature.  TV- 
hand-gravers  for  finishing  you  can  bur  at  "  Duck," 
Holborn-Tioduct,  or  similar  sho|at.  Those  used  by 
cripprr- plate  engravers  will  do  very  nicely,  if  you 
break  oft  about  an  inch :  otherwise  they  are  too  long 
and  weak.  Procure  two  of  the  section  of  Fig.  3, 
and  four  of  the  section  of  Fig.  4  ;  do  not  select 
flimsy  ones.  After  softening,  file  the  belly  of  all 
of  them,  slightly  rounding  like  Fig.  which  is 
your  pattern  for  all.  Leave  one  of  Fig.  3  almost 
the  width  of  the  steel,  and  the  other  about  Jrds  of 
that  one.  The  four  tools  of  Fig.  I  ore  to  In- filed 
like  Fig.  I ;  the  ls>Uy  the  half  of  a  flat  ellipse  ;  this 
makes  a  very  stiff  tool.  Most  amateurs  make  all 
their  tools  too  light — the  point  is  sure  to  go  if  there 
is  any  vibration.  You  may  safely  use  t-»>l«  of  .» 
very  hard  temper,  if  the  point  is  nearly  in  centre 
(see  Fig.  2),  and  thev  an'  also  rather  gouty  in  the 
place  wheru  there  is  likely  to  be  the  greatest  vibra- 
tion. 

Fig.  3  is  chiefly  used  to  Mffwt  the  wnrk  round 
the  edges.  Next  you  will  require  any  number  of 
punches,  from  2  to  21in.  long,  both  "emls  drawn 
down  till  they  are  nearly  in  the  shape  of  a  skittle , 
but  the  section  is  square  with  the  corners  off. 

Lastly,  if  you  are  doing  light  work,  like  mono- 
grams, procure  a  hcavT  piece  of  metal,  the  heavier 
the  better,  to  fasten  the  die  on  (aide  screws  are 
better  than  cement).  Use  a  heavy  luumocr  for 
punching.  For  heavy  work,  a  block  of  wood 
(smaller  over  than  a  butcher's  block)  is  partly 
buried  in  the  ground,  standing  out  of  ground  Just  a 
comfortable  height  to  w.ik  at  standing.  A  black- 
smith's sledge  hammer,  with  the  handle  sawn  off  to 
7  or  Kin.  wOl  drive  a  punrh  ,';,  to  Jin.  square  on 
face  easily. 

Caution.  If  the  luirnmer  has  been  used  till  the 
lace  is  highly  polished,  and  there  is  a  Him  of  very 
hard  condensed  steel,  by  all  means  put  it  in  the  lire 
ami  bring  it  to  a  dull  red.  If  yon  neglect  this,  the 
punch  will  fly  through  the  window,  and  the  hammer 
come  down  on  your  thumb,  which  you  will  then 
have  to  put  in  your  mouth,  ami  howl  dismally, 
ikneral  rules.— Punched  work  always  looks  better 
than  cut  work,  and  it  docs  not  take  longer  to  make 
a  punch  with  fine  file  and  graver  than  it  does  to 
cut  direct  on  die. 

Do  not  attempt  too  much  on  one  punch,  Take 
several  punches,  and  rut  one  detail  on  each.  Before 
you  harden  the  punch,  hammer  it  into  a  piece  of 
brass,  antl  take  a  squeeze. 

The  tools.  Figs.  1  anil  are,  of  course,  used 
with  a  lighter  hammer.    A  carpenter's  Kjmm.r 


will  do,  but  one  with  a  broader  face  is  better. 
The  example.  Kig.  •'>.  would  ls>  very  easy  iriiA 
punches,  and  every  punch  would  be  worth  saving, 
as  they  might  be  useful  for  a  very  different 
jiattero. 

To  proceed.  Drive  punrhes  a.  h,  and  J  very 
lightly  ;  then  go  over  the  whole  with  the  hammer 
or  hand-graver,  according  to  the  depth  required. 
Again  drive  punches  :  tile  surface  of  die  to  get 
rid  of  the  steel  lluit  bus  risen  all  round, 
and  take  a  squeeze.  I  have  supposed  a  hole 
'billed  in  punch  h,  with  same  drill  used  on  <l .  if 
the  punch  c  is  not  loug  enough,  no  matter.  Sup- 
pose you  have  tiled  5  fine  notch'  s,  and  you  find  vou 
want  7,  feel  your  punch  into  4  of  the  notches, 
strike  gently,  and  you  hive  gained  another,  and  so 
on  ;  the  same  applies  to  n  ;  either  one  could  tic  used 
as  a  border  of  indefinite  aire. 

One  more  example  To  produce,  a  msi'.- Cut  a 
punch  like  a  rosebud,  drive  it  in  to  mark  the  place, 
then  remove  enough  steel  with  first  or  second  tool, 
Fig.  I  (with  hammer),  drive  punch  again,  tile  sur- 
face, and  take  a  squeeze  :  make  3  punches,  «.  A,  r. 
Fig.  <>,  deep  at  the  outline,  and  softening  to 
nothing  (  lose  to  (lie  rose :  drive  to  mark  place,  use 
third  and  fourth  tool.  Fig.  I,  drive  again,  file  and 
squeeze;  ami  now  begins  a  game  of  sce-mw  :  by 
driving  the  loose  leaves  you  have  spoilt  your  rose  ; 
never  mind,  again  dnvo  your  n~i  gently,  it  i« 
easily  felt  into  the  same  place,  and  so  sec-saw  till 
you  produce  Fig.  7.  The  small  punches  would 
produce  an  anemone  or  sometitiug  rise,  with  only  a 
tew  dots  in  the  middle,  Fig.  7. 

The  wny  to  use  the  hand  .gravers  is  by  laying  a 
piece  of  metal,  say,  as  thick  as  a  shilling,  just  be- 
hind the  tool ;  elevate  the  hand,  feel  the  point  of  the 
Ux>\  bite  tlie  <hc,  depress  your  hand,  pushing  gently 
forward,  and  you  can  either  take  off  a  chip  or 
merely  scrape  as  when  finishing. 

If  you  want  to  do  letter*  or  figures,  you  must 
buy  an  alphabet  and  numerals  on  separate  punches. 
It  is  a  special,  and  very  difficult  trade. 

Gamma. 

A  NIOHT-LIQHT  CLOCK. 

[20703.]— la  No.  84ft,  p.  370,  you  illustrated  and 
described  an  ingenious  form  of  night-light  ehu'k. 
which  had  a  transparent  dial  and  a  small  oil-lamp 
within  the  case.  A  float,  carrying  a  rack,  is  placed 
in  the  oil-cistern,  anil  consequently  falls  as  the  oil 
is  consumed  ;  so  that  if  the  rack  is  made  to  engage 
with  a  pinion  on  a  shaft  carrying  a  lieut  arm.  the 
latter  will  be  projected  as  a  shadow  on  the  dial, 
and  will  indicate  the  time  with  sufficient  accuracy. 
Happening  to  look  over  some  early  volumes  of  the 
Mtrkanic' '$  M&tonnt.  I  came  upon  this  idea  worked 
out  in  what  I  think  is  a  better  manner,  ami  I  take 
the  liberty  of  sending  you  the  inventor's  description, 
as  it  is  possible  some  of  your  ingenious  readers  may 
he  glad  of  the  suggestion.  The  letter  hears  dub'. 
"Parson  Drove,  near  Wisbeach,  May  8,  1824,  and 
is  signed  John  Peck."  I  assume  that  he  was  the 
inventor,  but  ha  does  not  say  so. 

"  A  15  arc  two  vessel*  made  of  tin,  about  l]in. 


diameter,  and  the  same  in  depth,  communicating  at 
the  hot  torn  by  a  small  tube.  In  A  burusa  th  itine- 
wick :  in  II.  a  flout  tstlanccd  over  u  cone-like  rool 
by  a  small  weight  hanging  on  a  piece  of  fine  sSk. 
The  rool  should  contain  several  grooves,  and  vary 
in  diameter  from  a  quarter  to  half  an  inrh.  The 
gradual  burning  of  the  oil  in  A  mill  cause  the  flout 
B  to  full,  thereby  turning  the  rool,  which  being 
fixed  on  n  wire  communicating  with  the  hand, 
through  the  face,  will  point  the  hour  of  the  night. 
It  is  necessary  to  adjust  the  index  to  the  true  time 
when  the  Limp  is  lighted,  and  some  little  attention 
is  requisite  it  lir-t  t-.  |.|.,e,  the  «;k  in  tie  pr.q.T 
groove  on  the  rool,  which  acts  as  u  sort  of  regulator 
to  the  quirk  or  slow  burning  of  the  oil." 

I  do  not  think  there  is  anything  needed  in  addi- 
tion to  that  description  ;  but  the  rate  of  fall  bring 
once  found  fur  krcssi'iie,  the  weight  would  require 
no  shifting,  provided  the  same  sized  wick  were 
always  used  and  about  the  same  sized  flame.  I 


hare  traced  the  original  engraving  :  but  nowaday*, 
of  course,  a  chimney  would  is1  put  over  the  flame,  as 
a  matter  of  precaution,  though  not  absolutely 
necessary,  and  the  whole  tiling  might  easily  be 
made  more  oruanirntal  in  apisraraucc.  To  mo  its 
chief  merit  is  that  it  is  another  instance  of  how  old 
inventions  are  resuscitated.  I  found  it  while  look- 
ing for  the  Thames  Tunnel  desigu  praised  by  Mr. 
Fowler,  which  was  sent  to  the  .VVrAamc's  M flint 
bv  Mr.  J.  Juhusou,  secretary  to  the  Benevolent 
Institution  of  Smiths,  on  Dec.  20.  1823.  About  that 
date  then!  was  a  discussion  m  connection  with 
roasted  rye  as  a  substitute  for  coffee— a  question 
which  ha*  recently  l«-en  detailed  as  if  the  use  of 
roasted  or  fortified  cereals  were  a  new  invention  of 
public  benefit.  Jonathan  Oldhead. 

SENSITIVE  TELEPHONES. 

[20704.]— I'HAVK  sometimes  notiml  that  the  ordi- 
nary  Bell  telephone  equals  almost  in  loudness  the 
transmitting  power  of  the  microphone,  but  at  other 
times  the  sound  transmitted  serins  very  distant.  I 
suppose  this  arises  from  the  diaphragm  being  pre- 
cisely adjusted  so  that  the  niugrmt  almost,  if  not 
quite,  touches  it.  uinl  so  for  the  tuns  being  turns  it 
into  a  kind  of  microphone.  I  do  uot  know  whether 
anyone  has  attempted  to  make  this  n-murkuble  loud- 
sounding  result  1  speak  of  pemuuieut.  How  would 
it  do  to  drill  out  of  the  north  end  of  the  magnet  a 
small  segment  of  a  circle,  and  insert  into  it  a  very 


small  carbon  or  soft  iron  liall,  the  size  of  a  small 
shot,  which,  when  the  telephone  is  fastened  op, 
should  rest  between  the  concave  surface  of  the  seg- 
ment and  the  diaidirngm,  touching  both  ?  If  Use 
Kill  was  made  the  right  size,  it  might  be  suspended 
in  the  segment  below  its  centre,  in  which  case  the 
action  of  the  iliaphragm  pressing  lightly  on  it  would 
force  it  slightly  upwards  and  downwards  alter- 
nately. 

If.  as  I  imagine,  the  microphonic  effect  mentioned, 
osises  from  actual  very  slight  tontnrt  between  the 
magnet  and  tlx-  diaphragm,  would  not  this  secure 
such  effect  permanently '! 

I  inclose  diagram.  *  Reference*  to  sketch  : — I, 
magnet,  2,  hohlaii ;  3.  3,  diaphragm;  t,  hall ;  5\ 
concave  segment.  L.  B.  B. 


ORINDINO  CHISELS,  fc 

[207Cj.]—  Tuk  following  simple  arrangement 
which  I  have  found  to  answer  admirably  for 
grinding  plane-irons,  chisels,  fee,  may  prrhapa 
meet  the  wants  of  "  Amateur  Carpenter  "  (letter 
20717).  An  upright  of  flat  bar-iron  is  screwed  to 
each  side  of  the  grindstone  trough,  a  hois  is) 
drilled  through  each  upright  -i'  the  proper  height 
to  give  the  required  bevel,  and  a  horizontal  Jin. 
rod  passed  through  thrro.   A  slab  of  wood  having  a. 


gin.  hole  bored  through  its  width,  which  should  tss 
Blunt  that  of  the  plane-iron,  is  slipped  on  the  rod, 
and  to  this  in  rriMijs'd  the  phuir-irou.  which  is  thus 
held  square,  and  at  an  unvarying  angle  to  the 
stone,  while  at  the  same  time,  "to  prevent  uneven 
wear  of  the  stone,  a  traversing  motion  can  be  given 
by  shifting  the  slab  along  the  rod.  The  angle  of 
the  bevel  can  be  varied  by  fixing  the  plane-iron 
more  or  less  forward  on  the  slab.  I  should  not 
advise  using  a  smaller  stone  tlmn  Win.  A  bigsri-r 
one  would  be  better.  W.  A.  S. 


Nov.  2L  1882. 
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"  A.  8.  L.'a  "  HYDRO-DYNAMIC 
PARADOX. 

'20706. ]_ABotT  six  year*  ago.  I  made  a  similar 
machine  I.,  that  of  "  A.  '8.  L.  V* ;  it  mu  not  suffi - 
•  iently  loaded  on  the  bellows  to  work.  I  found  out 
that  it  required  a  very  grrut  amount  of  wright,  for 
I  had  placed  my  fingers  in  tho  top  bellows,  and  got 
u  very  good  squeeze  when  the  machine  went  back- 
wards, which  rather  startled  me,  iu  I  hod  to  pull 


r  f 


the  machine  fnrword  to  release  my  fingers.  I  broke 
the  machine  up,  and  started  making  one  about  one - 
fourth  its  sire,  which  I  never  finished.  In  the 
•ketch.  Fig.  1 ,  the  water  is  forced  and  tucked  from 
A  to  V.  The  machine  could  be  used  in  water,  and 
the  bellows  supplied  with  air. 

Some  fourteen  years  ago,  a  machine,  Fig.  2,  was 
made  in  the  south*  of  London,  which  was  correct  in 
theory,  but  failed  in  practice,  on  account  of  the 
lacking  used  to  keep  the  water-tank  tight.  Tho 
machine  was  a  cylinder,  with  air  cells,  «.  A,  c,  4c., 
fitted  with  air-tight  partitions ;  water  was  in  the 
tank  9,  and  packed  at  A,  Ice.  To  keep  this  packing 
water-tight  caused  too  much  friction. 


FARADAY'S  LAW  OP  ELECTRO-MAG- 
NETIC INDUCTION  —  THE  GORDON 
DYNAMO. 

[20767.]— A  cokilesfoxhext  asks  me  to  explain 
some  of  my  statements  about  the  production  of 
currents  with  reference  to  Faraday's  law  of  electro- 
magnetir  induction.  The  reconciliation  is  simple. 
Let  A  be  the  pole  of  a  magnet,  and  W  W  a  straight 
,  placid  in  the  magnetic  field.   The  cuds 


Bl  the  conductor  are  joined  by  a  wire,  C.  which, 
according  to  hypothesis,  is  not  influenced  in  any 
way  by  the  magnet.  U",  W,  C  form,  conse- 
quently, a  complete  circuit,  and  it  is  nut  difficult 
to  see  that  Uneji  of  force  must  be  added  to  or 
subtracted  from  this  circuit  whenever  the  wire  is 
moved. 

Attention  luis  been  recently  directed  to  the 
Gordon  dynamo-machine,  which  is  said  to  be 
cajablc  of  lighting  13,000  Swan  lamps  at  a  speed  of 
200  revolutions  per  mill.  At  pment  the  machine 
only  lights  I, mi  bm]«;  but  I  have  been  told  that 
the  cores  of  the  roils  get  excessively  hot.  There  is 
nothing  new  in  the  machine,  save  its  sin*,  and  from 
a  cursory  observation  it  would  appear  to  be  worse 
than  souic  of  its  predecessor*.  Taking  Siemens' 
alt/-niating-curr«  nt  machine,  or  a  form  of  that 
machine,  with  iron  cores  in  the  coils,  the  tiehl- 
magiiets  are  fixed  to  a  cast-iron  frame  on  each 
side  of  the  armature;  the  coils  of  the  latter,  in 
which  the  current  is  Isnng  constantly  reverse"!, 
pass  between  thew  field-magnets,  and  the  heat 
generated  in  the  coils  is  consequently  carried  away 
m  fussing  through  the  air.  In  the  Gordon  dynamo, 
however,  the  coils  in  which  the  current  i»  generated 
are  fixed,  and  the  magnets  rotate.  The  former 
have  iron  cons,  which  become  hot,  and  which 
lieing  fixed  to  the  frame,  have  lew  chance  of  losing 
their  heat.  T"  generate  heat  in  a  dvnamo  indicate* 
*  loss  of  power  :  but  it  is  a  loss  which  is  unavoid- 
able. To  prevent  the  heat  lieing  dissipated  is 
serious:  it  nuiv  lie  fatal  to  the  working  of  the 
machine,  and  it  is  difficult  to  see  how  the  machine 
is  to  Is-  kept  ci  Mil  ut  a  higher  speed,  and  with  much 
larger  curreuts  flowing  through  it.  It  is  only  fair 
to  mention  thnt  whi-u  the  magnets  mtate  and  the 
coils  ore  stationary,  as  in  tlie  (•rumme,  Gerard, 
and  Gordon  dynanina,  nn  brushes  nre  required  to 
take  the  current  from  the  coils,  the  wires  being 
to  thiir  terminals.  But  with 
I  question  whether  it  i« 


ill*  very  cusv 


take  off  huge  current*  of  low 


electromotive  force  without  excessive  sparking  or 
excessive  friction  ;  at  any  rate,  it  will  be  a  question 
of  balancing  the  loss  by  sparking  against  the  diffi- 
culty of  keeping  the  rnueiuue  cool.  The  efficiency 
given  is  absurdly  large  ;  but  we  shall  hoar  more 
about  it  in  the  future  I  have  uo  doubt.  E 


TOLMAN'S     BATTERY  WITHOUT 
MANGANESE 

[207C8.1  — l''0K  the  benefit  of  sonic  of  the  readers  J 
of  •'  ours  I  may  say  Oiat  I  have  made  a  battery  j 
upon  the  plan  suggested  by  Mr.  Tolman. 

I  bored  a  jin.  hole  through  a  "in.  carbon  block 
from  a  Bunsen  cell  (from  top  to  bottom),  in  ■ 
which  holo  I  inserted  a  round  anc  rod,  fitted  with 
u  small  indiarubber  Issnd  at  both  ends,  to  insulate 
line  from  carbon.  1  fitted  up  the  battery  on  the 
4th  October  last,  in  a  half-pint  glass  cell,  using  the 
sal-ammoniac  aolutiou,  ana  it  has  very  creditably 
rung  a  single-stroke  bell  at  short  interval*  every 
day  since  the  date  named  ;  through  a  circuit  of 
about  15  yards. 

I  think  that  thanks  are  due  to  Mr.  Tolman  for 
furnishing  the  particulars  of  his  battery,  which 
possesses  the  advantage*  of  lieing  compact,  cheap, 
and  durable,  to  say  nothing  of  tho  favourable 
of  Railway  Key. 


REVERSING)       COMMUTATOR  FOR 
ELECTRO -MAGNETIC  ENGINES. 

[20769.1 — I  fohwarii  on  outline  sketch,  partly  in 
section,  or  a  reversing  commutator,  for  a  certain 
class  of  electro-magnetic  engine — viz.,  that  class 
which  doe*  not  admit  of  being  reversed  bv  a  simple 
•  of  current  .  thinking  that  it  may  bo  of 


as  it  is  new  to  me. 


every  passenger  train  which  run*  more  than  twenty 
miles  without  stopping,  and  anv  |sui>euger  who  use's 
it  without  cause  i*  liable  to 'a  fine  of  £."» ;  but, 
strange  to  say,  our  legislators  took  for  granted  that 
when  the  comm  uuication  was  used  tho  companies 
would  stop  the  trains  :  they  did  not,  therefore.  I 
presume,  think  it  necessary"  to  odd  a  clause  to  that 
effect.  The  Leeds  disaster  has  now  proved  to  the 
public  that  the  Act  of  1868  is  imperfect,  and  require* 
amendment. 

The  cord  communication  in  the  present  instance 
did  work  when  required  ;  but  still  the  whole  ques- 
tion of  ••  communication  "  deserves  serious  atten- 
tion. 

The  cord  system  is  quite  inadequate,  and  it  has 
often  happened  Uiat  when  required  it  would  not 
work. 

The  cord  is  usually  placed  outside  the  carriages, 
hut  is  only  joined  together  so  as  to  be  available  fen* 
signalling  on  the  off  or  six-feet  side  of  the  train. 
W  hen  running  round  a  sharp  curve  (with  the  cord 
outside)  it  sometimes  happens  that  the  tight! 
will  cause  the  whistle  to  be  blown  or  the  bell  rt 
as  tho  case  may  be. 

I  have  seen  case*  in  which  (when  the  cord  has 
been  upon  the  inner  side)  it  ha*  hung  in  loops,  and 
become  caught  uimn  lamp-irons,  handles.  &c.  A 
shower  of  rain  when  a  train  is  running  will  some- 
times cause  the  cord  to  contract  to  such  an  extent 
that  a  signal  is  given,  and  in  case  of  snowstorms  or 
sharp  frost  the  cord  become*  fast  in  the  ring*  or 
pulleys.  At  the  recent  inquest  at  Leeds,  Inspector 
Lovcdav,  on  behalf  of  the  Midland  Company,  is 
reported  in  the  Am-/*  .Vrmrif,  and  other  papers, 
to  hove  stated  "  that  thr  prttent  modt  (the  cord)  u 

a  statement  a*  this  cannot  be  allowed  to 
The  fact  is,  the  cord  carried 


"IT. 


Description. — A  spindle,  A.  tubular  for  the 
greater  part  of  it*  length,  in  which  fits  and  slides 
longitudinallr  a  spindle,  B,  having  near  the  one  end 
»  pun,  C,  at  right  angle*  to  iu  axis,  The  put  C  fits 
and  slides  in  a  slot  cut  along  the  tubular  part  of  A, 
parallel  with  its  axis,  and  projects  to  a  distance  equal 
to  the  thickness  of  the  side  of  a  tube,  D,  which  fit* 
nicelv  outside  the  spindle  A  so  as  to  turn  cosily  on 
it.  1Tic  length  of  the  tube  I)  is  equal  to  the  dis- 
tance between  the  sides  of  the  frame  H,  which,  us 
will  be  seen,  are  bored  through  to  just  take  the 
spindle  A.  A  spiral  slot  is  cut  in  the  tube  D, 
which  extends  from  near  the  end  on  one  side  to 
the  same  distance  from  the  other  end  on  the 
opposite  side,  embracing  exactly  one  half  the  tube 
I*.  The  width  of  this  spiral  slot  is  equal  to  the 
diameter  of  the  pin  t\  which  project*  into  it.  It 
will  now  be  »e«n  that  if  the  spindle  B  is,  by 
means  of  the  loose  button  on  the  end.  pushed  in  or 


drawn  i  ut.  it*  motion  acting  on  D,  through  the 
i  describe  one  half  a  revolu- 
tion on  thetpindle  A. 


pin  C,  will  cause  1 )  to  < 


F,  is  a  cylinder  of  any  insulating  material  fitting 
closely  on  T),  and  enrrj  iug  the  brass  contact  rings 
of  the  usual  form  of  commutator  F. 

G  are  two  otherwise  loose  collar*  held  in  place 
on  the  spindle  A  by  set-screws.  Their  use  will  bo 
seen  at  a  glance. 

The  commutator  is  driven  from  the  main  shaft  of 
the  engine  by  any  of  the  known  methods,  so  as  to 
make  equal  revolutions  with  it,  by  attachment  to 
the  end  A  of  spindle.  Jnb.  C.  Clouffh. 

N.  Z.,Octobcr  10th. 


THE  PULLMAN-CAR  DISASTER-  COM- 
MUNICATION BETWEEN  PASSEN- 
GERS AND  RAILWAY  SERVANTS. 

[20770.]-  Tim  inquiry  into  the  cause  of  the 
disaster  to  a  Pullman  cur  near  Leeds,  which  oc- 
ciirred  upon  the  2f»th  Octobcr.has  hmiight  into  public 
notice  the  very  dangerous  rule  wliich  Midland 
engine-drivers  have  to  obey,  that  when  the 
|«*seuger  cord  communication  is  used,  they  are  not 
to  stop  the  train  at  once  "  if  they  fail  to  observe 
anything  that  really  necessitates  an  immediate 
stoppage." 

Of  course,  many  incident*  may  happen,  both  in 
and  to  a  train,  iu  which  it  is  most  necessary  that  it 
shall  be  imineiliately  stopped,  and  yet  there  might 
lie  nothing  for  the  driver  to  "  observe."  The  Hern- 
iation of  fuilways  Act.  186S,  requires  the  companies 


|  along  the  side  of  the  train  is  the  very  worst  system 
in  use,  and  i*  not  approved  by  the  Board  of 

Trade. 

I  have  carefully  examined,  at  various  times, 
several  means,  any  one  of  which  would  |wrforni  all 
that  waa  required.  Some  of  your  readers,  doubt- 
less, have  many  opportunities  to  sen  the  practical 
working  of  the  electric  system  upon  tlie  London, 
Brighton,  and  South  Coast  Railway.  What  more 
perfect  communication  can  any  ooui|»ny  desire  Y 

In  my  letter  (page  230),  I  mentioned  that  if  the 
Pullman  car  conductor  in  tho  recent  disaster,  had 
only  pulled  apart,  or  uncoupled  the  hose-pipes  of 
the'  Wrstinghouse  automatic  brake,  lie  could  have 
stopped  the  train;  bnt,  as  three  men  have  "  no  in- 
structions to  that  effect,"  they  cannot  be  blamed. 
Guards'  vans  are  fitted  with  the  pressure  gauge 
and  valve,  so  that  the  guards  can  apply  the  brake : 
and  every  l'ullinaii  car  ought  to  be  suuilarly  fitted, 
and  conductor*  instructed  a*  to  its  uso  in  case  of 
emergency  ll  the  I.. -.-Is  .i.-< idi-r.:  uiwi  the 
Midland  Company's  dangerous  rub:  tu  be  abolished, 
it  may  be  the  means  of  preventing  still  more 
serious  accidents. 

Clement  E.  Stretton. 

Saxc-Coburg-street,  Leicester,  Nov.  20th. 

AN  EXTRAORDINARY  VIOLIN, 

[20771. J— Masy  thanks  are  due  to  "  Captaiu 
i  "uttb  "  for  hi*  ii  t»  ••  •!'  a  ii'  v  -1  vi  lin.  I  v.  isll 
other  friend* of  "ours"  would  do  likewise:  but  I 
do  not  rejoice  with  him  in  a  supposed  necessary 
souudpost  for  the  production  of  tune,  for  1  have 
quite  discarded  it  in  my  new  idea.  However,  I  will 
now  show  what  lias  boeu  done  in  times  past  iu  the 
wav  of  extraordinary  invention. 

Improvements  iu  violins.— Bath  sounding-boards 
are  made  straight,  and  the  outer  surface  plain.  The 
upper  board  is  of  hard  wood,  the  lower  one  of  soft 
wood.  The  lower  one  is  wider  in  the  middle  than 
the  upper  one.  They  lire  glued  to  two  ends,  com- 
posed of  two  solid  rings  mode  of  hard  wood.  From 
each  rim  proceed  three  braces,  which  unite  near  the 
middle  oi  the  instrument,  and  are  there  connected 
by  a  steel  screw  and  two  brass  nuts.  By  turning 
the  screw  a  pressure  ii  transmitted  from  tlie  centre 
through  tlie  braces  to  the  rims,  and  the  requisite 
strain  given  to  the  sounding- bourds.  One  of  the 
middle  brace*  is  made  out  ol  one  piece  of  wood  with 
the  neck,  for  the  purpose  of  giving  more  strength  to 
the  neck.  On  each  board  are  glued  a  circular  piece 
gc-a  flattened  iii^rder  to^givo 
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soundiug-lxvird,  ami  a  wooden  rib  usually  some- 
what diagonally  across  the  boiird.  An  orifice  is  cut 
in  the  upper  board,  and  one  leg  of  the  bridge  tle- 
scotjiIs  through  it  to  the  lower  board  or  a  tripod, 
staiidiug  ou  the  rib  of  the  lower  board  and  glued 
thereto,  a«c*'ud«  through  tho  oritice  without  touch- 
ing thu  upjjer  board.  One  foot  of  the  bridge  rests 
ou  tho  tripod,  the  other  on  the  npjwr  board.  The 
nut  nn  wim  h  thn  slriugs  rent  is  made  with  a  Hat 
projection  on  which  the  strings  hur,  and  which 
b  nuiiiatcs  tho  vibmtioiui  before  the  strings  reach 
tlie  grooves.  There  is  a  timilar  projection  on  the 
bridge.  The  tail-piece  or  striii^-hulilor  «  fixed  to 
tho  instrument  by  a  screw,  which  passes  through 
its  further  end  and  through  the  upper  board  into 
the  inidHIc  brace.  The  other  end  ivsts  upon  two 
props,  which  rise  up  from  the  other  braces  lUid  pans 
through  orifices  in  the  u|i|x  r  lxo.nl.  A  screw  de- 
an-nding  through  the  string-holder  and  an  orifice  in 
tilt  board  into  the  middle  brace  secures  it  to  the 
pro]*.  The  Bouu<ling-boards  may  be  strained  by 
substituting  for  tho  screw  and  nuts  oblique  bracts 
fixed  to  the  sounding-lsianUi  anil  rims. 

No  doubt  this  invention  was  tho  result  of  a  life- 
time of  thought,  always  liattliug  against  the  stupid 
Conditions  imposed  b'v  the  soundpost,  and  I  will 
add,  a  curved  fonn.  Still,  my  fro  nds,  if  you  will 
go  on  knocking  your  heads  against  this  post,  I  call 
only  pity  and  admire. 

With  respect  to  a  curved  form.  Would  it  vibrate 
as  easily  and  complete  as  a  straight  form  ?  would 
Lent  glass,  iron,  \c.  ?  No  ;  because  thn  middle  is 
ou(  iif  hue  with  the  uiotive-frm  und  the  ra  M  it 
is  forced  out  by  a  soundpost  the  more  it  will  absorb 
or  use  the  force  and  rob  the  sides  Unit  should  react 
on  the  middle.  The  only  advantage  that  accrues 
from  the  curve  shape  is  where  the  curves  can  be 
madu  to  form  a  circle,  in  which  case  a  continuous 
line  would  result,  and  tho  same  effect  as  with  a 
straight  line,  as  in  a  bell,  which  sounds  as  well 
when  flattened  into  a  gong  or  straightened  as  a 
bar,  or  leiwioned  string.  A  round  violin  is  not 
playable,  so  it  has  been  elongated.  likcCapt.  Cuttle's 
wafnut  ;  and  then  romes  <hu  post,  which  must 
block  the  vibrations,  although  required  to  move  the 
soundboard  the  right  way.  But  with  a  flat  surface, 
as  in  the  new  violin,  we  requiro  neither  back  nor 

Fiddler. 


THE  LINK 

120772.]  -In  reply  to  A.  J.  Smith's  letter  (207221, 
who  usks  how  the  results  rP  ~  I  (/  r)  and  tan. 
1)  C  O  —  +  r)  (3  /  -  /  )  are  obtained,  I  men- 
tioned in  my  letter  (206881  that  there  was  another 
class  of  curve*  which  I  hari  supposed  were  supple- 
mentarv  to  tht«o  referred  to.  In  my  eudnovour  to 
reconcile  a  seeming  want  of  continuity  between  the 
two  classes,  I  have  found  that  they  were  both  parti- 
cular cases  of  a  more  general  relation,  and  this  re- 
lation has  led  to  some  important  results  in  tho 
theory  of  thn  link-motion.  In  fact,  there  is  a  r.oue 
of  curves,  all  of  which  havo  portions  of  their 
branches,  more  or  less,  actually  coincident  with 
their  tangents.  It  is  difficult  to  explain  this  com- 
pletely without  giving  the  mathematical  proofs  for 
the  results  I  havo  arrived  at.  I  have  tried  to  put 
these  results  in  a  form  divested  of  mathematical 
formula'. 

1  am  now  preparing  a  topographical  chart,  which 
will  show  the  position  of  this  zone.  It  lies  between 
two  groups  of  curves,  those  of  one  group  having 
their  curvatures  convex  to  the  axis,  and  those  of 
the  other  group  having  their  curvatures  alt  concave 
to  tho  axis. 

I  hope  to  havo  this  chart  ready  for  publication 
in  a  few  davs,  and  I  shall  then  be  "in  a  better  i«»ri- 
tton  to  explain  tho  relation,  if  -  I  (I  4  r),  and  also 
to  explain  the  general  theory  of  the  link-motion. 

Tho  equation  tan.  D  C  Ol  -  a  / -  is  ob- 
y    tit  —  T 

toiiicd  from  tho  general  equation  for  this  angle 
given  at  page  lift;  thus,  if  in  tho  equation,  tau 

DC0-+" 


we  substi- 


y/U'(P-  (P  +  »P- 
tute  /  (/  -  r)  fur  iP,  the  equation  becomes,  nfte 
reduction—   

Milverton. 
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"  LOOPED  FIOUBES  BY 
GEARING." 

[2l>773.^—  Tub  letter  of  "P.  W.  M."  gives  mo 
great  pleasure,  not  because  it  substantiates  uu<l 
supports  what  I  have  written,  but  because  he  lias 
come  to  tho  fore  as  a  really  interested  experimenter 
upon  this  particular  class  of  lathe  apparatus.  He 
also  deserves  our  thanks  f  nr  his  simple  but  ingenious 
method  of  working  out  the  looped  figures  g>o- 
metrically.  This  I  could  not  have  done,  especially 
without  some  clue  to  the  modus  ojierandi  by  verti- 
cal feetl  of  tin?  tool  on  setting  it  permanently  above 
the  centre.  Some  figures  depend  on  tho  tool  being 
set  lieluw  level  of  centres,  others  upon  tool  U'ing 
"     lino,  and  in 


was  used  a  tangent-screw,  which  causes  the  eccentric 
disc  to  revolve  upon  its  axis  so  as  to  alter  the  direc- 
tion of  the  eccentricity.  There  was  also  a  feed- 
motion,  which  reduced  nr  increased  tho  eccentricity. 
I  haidly  know  if  these  are  come-at-able  with 
tioncil  ami  compasses,  but  they  complicate  thnde. 
signs  still  further,  and  render  them  almost  illimit- 
able in  variety.  I  will  now  lend  the  blocks  to  any 
other  reader  who  may  wish  to  sec  them. 

O.  J.  L 


J.  L.'s 


ARTICLE 
PLANERS. 


ON  LATHE 


If  mv  hatred  of  ' 
"itself  in  my  | 


And  wore  mv  remarks  unenlM  for  > 
I  says  ho  sends  away  his  copy  of  ••  K.  M.,"  I 
ictious,  w  hich  he  made  no  at- 


[20774.1  —That  there  was  anything  "  uupur- 
iamcntary"  or  » discourteous "  in  my  letter  I 
im  uiittlde  to  see,  nnless  it  l»  so  to  point  out  in- 
consistency on  the  one  hand,  and  what  I  conceive 
to  lie  crude,  ill -digested,  misleading  suggestions  cm 
tho  other  ;  and  that  I  thought  it  would  havo  been 
kinder,  as  well  as  tho  more  open  course,  to  have  re- 
ferred to  the  letter  and  illustration  of  "  F.  W.  U.," 
which  wore  freely  contributed  by  him,  as  tho  result 
not  of  untried  thenry,  but  actual  practice. 

"'shoddy"  and  "padding"  has 
plain  English,  pray  let  "J.  L." 
not  think  it  is  any  personal  feeling  makes  me  try 
to  expose  error  or  «Aaiw  whenever  1  see  it. 

lam  sure  "J.  I,."  does  not  desire  to  act  as  a 
"blind  guide,"  or  lead  anyone  "into  a  ditch." 
Many  who  have  not  yet  learned  to  walk,  follow  him 
as  a  safe  leader.  Lit  me  now  ask  him— if  after  hia 
last  he  will  deign  to  notice  anything  I  write— Docs 
he  still  hold  that  the  directions  given  by  him  may 
bo  naftlii  and  implicitly  followed  by  an  amateur 
who  wishes  to  add  a  planing  attachment  to  his 
lathe Y 

As  he 
shall  repeat  my  ol 
tempt  to  answer. 

I  take  "J.  L.»§»  second  plan  first,  a*  it  is  the 
one  he  most  strongly  recommends  ;  tho  greater  part 
of  the  article  having  reference  to  it,  liecausc  it  is  the 
one  which,  as  described  and  illustrated,  has  least 
to  lie  said  in  its  favour,  if  tho  drawing,  Fig.  2, 
]>.  105,  is  to  be  regarded  as  any  tiling  more  than  a 
fancy  sketch.  ThiB  will  perhaps  admit  work  sin.  by 
3  J  in.,  which  is  very  small  indeed:  but  the  greater 
length  which  can  be  planed  mav  lie  supposed  to 
make  up  for  this.  Hut  does  "J.  L."  think  it  will 
repay  an  amateur  for  the  trouble  and  time  spent  in 
fittin  g  up  such  a  small,  insignihrnnt,  anil  for  most 
purposes  useless  planer,  A  lien  for  a  small  additional 
cost — probably  less  when  all  was  counted  up — ho 
could  have  li  well-proportioned  sot  of  castings, 
which  would  bo  easier  put  together.  If  the  holes 
cast  in  top-pieec  arc  intended  to  take  the  rest, 
ti  htlf  ptanttty  tht  NN  mr^ssV,  as  seems  intended, 
I  ray  the  amateur  in  question  would  fail  to  make  a 
fit,  in  fact  it  could  not  lie  dune  by  anyone  so  as  to 
give  satisfaction.  Tho  fitting  this  piece  on  to  tho 
hod,  as  shown,  would  not,  f  am  afraid,  lie  satis- 
factory either,  except  done  by  an  engineer,  and  that 
is  not  cout>m]dated.  Fixing  rack  and  pinion,  too, 
would  trouble  the  supposed  tiro  ;  and  then  it  must 
be  remembered  special  patterns  must  be  made  for 
all,  so  that  I  see  little  room  for  saving. 

It  may  have  been  unreasonable  on  my  part  to 
have  s'ipi  I  that  "J.  L."  would  have  "  hap- 
pened to  have  noticed"  "F.  W.  O.'s  "  letter, 
written  a«  it  was  at  a  time  when  ho  was  discussing 
the  subject  of  combinations  suitable  for  amateurs 
lathes.  He  says  he  did  not,  so  that  settles  tho 
matter.  But  had  hn  noticed  it,  a  reference  to 
what  had  been  well  written  on  this  form  of  planing 
head  would  not  have  detracted  from  any  credit  duo 
to  "  J.  L."  for  his  own  plan,  in  which  there  is  but 
a  very  small  surface  for  tho  head  to  bear  on  the 
lathe-head-uotliiug,  in  fact  but  tho  webs  of  the 
urm. 

Not.  18.  Frcdk.  Carre. 


MINNESOTA  AND  THE  NORTH-WEST. 

[20773.]— My  letter  (20KH)  in  the  "E.  M."  for 
October  13th,  has  brought  me  a  deluge  of  letters 
from  mccliauica,  painters,  electricians,  clerks,  and 
others.  I  am  delighted  to  find  that  so  much  con- 
fidence is  placed  in  me.  It  will,  of  course,  bo  im- 
Ijosaible  for  me  to  answer  mv  curresiioiideiits  indi- 
vidually through  the  post.  1  intend  this  week,  if 
possible,  to  take  tho  letters  I  hove  received, 
and  go  in  person  to  men  engaged  in  tlie  different 
branches  of  business,  and  ascertain  the  facts  from 
them  as  to  the  demand  for  labour,  remuneration, 
&c.  To  sccuro  practical  replies  to  |the  many 
practical  questions  put  to  me,  I  am  willing  to 
spend  a  couple  of  days,  if  necessary.  Then  I  will 
trouble  tho  editor  with  my  replies.  1  hope  my 
cum-spondeut*  will  liuve  patience  for  a  short  time. 

R.  M.  Tuttle. 

IM).  Box  206,  Minneapolis,  Minn.,  U. 


[2ii7"o.]  -  I  iiavk  recently  Iwid  my  microscope 
fitted  with  a  Tolles  luuplitler,  with  such  satis- 
factory results  that  1  venture  to  suggest  its 
adoption  with  the  ordinary  student's 


at  a 


My  amplifier  doubles  the  magnification 
objective,  and  this  without  injuring  its  del 
This  simple  accessory  would  plate  at  tho  1 
of  the  student  a  double  range  of  powers,  at 
trifling  co*t. 

A  stude  nt's  micj-oscope  fitted  with,  as  is  generally 
the  case,  a  lin.  and  a  Jin.  objective,  would,  by  the 
addition  of  all  amplifier,  be  equivalent  to  one  with 
objectives  of I  lin.,  tin.,  iin.,  and  ^..in.  focus,  and 
tins  at  an  extra  cost  not  exceeding  a  guinea,  whilst 
thesamn  increase  in  lowers  obtained  by  adding  a 
(in.  ond  Hn.  objective  would  c»»t  at  least  four  and 
a  half  guineas.  One  modification  I  would  suggest 
— vie.,  that  instead  of  tho  amplifier  being  screwed 
into  the  draw-tuts-,  as  is  usually  done,  it  should  be 
lilted  in  a  box,  and  made  to  slip  in  and  out  of  (he 
microscope  tube,  like  the  i>risxn  in  tie 
binocular.  A.  I 


REPLIES  TO  QUERIES. 


•,•    In   thtir  tmttrm, 
tprrtfutli/  requtittit  to  wrntion, 
(life  anJ  si 


Corrttpontltntt  an  rt- 
>n,  in  each  uw/iWsce,  tht 
0/  tht  query  OnM. 


I." 7  «  -L  and  N.  "W.  Engines.  The  num- 
bers of  Atlas,  Wyre,  Councillor,  cSc,  are — Atlas, 
2150;  Couucdlor,  9S1  ;  Wyre,  11(36;  and  FJwy, 
until  Lately,  was  1167.  The  dates  of  Atlas,  New- 
ton, &c.,  are— Atlas,  Nov..  '74,  Nowton,  April,  '68, 
Hecate,  Oct.,  '61,  Kestrel,  May,  '79,  Medea  and 
Centaur  are  both  1K79,  Mastodon,  Mav,  '79,  Pe- 
gasus (-M2),  Nov.,  '80,  Ceractariis  and  Oommodom 
about  1886,  Tidal,  Aug.,  '64,  Delamere  and  Caith- 
ness about  1862.  The  following  are  the  sheds  of 
Atlas,  Alaric.  Pegasus,  ic. — 2MU  Atlas,  shed  10; 
lew  Alaric,  482  Pegasus,  and  506  Sir  Alexander 
Cockburn,  8  ;  477  Caractacus,  and  478  Commodore, 
la;  76.)  Herald,  and  200  Petrel,  12;  379  Sodge- 
wick,  26;  790  Hardwicke,  ami  418  Zygia,  27  ;  527 
Latona,  was  3  the  last  time  I  saw  her ;  603  Lang- 
dale,  w  as  stationed  at  Nuneaton  (branch  of  shed  8) 
the  first  time  I  saw  her,  and  was  3  the  last  time  I 
saw  her;  »78  Mammoth,  Nuneaton;  1523  Marl- 
borough was  10  for  a  long  time,  but  is  now  19.— 
1*110  JfKTUfcUS. 

[474-'iO.]—  Repairing  Mirrors.— I  sent  a  short 
reply  to  this  query  which  was  inserted  in  the  num- 
ber fur  Sejd.  1,  and  in  the  following  issue  Mr. 
Holmes  stated  that  quicksilvered  mirrors  could  not 
be  repaired  in  that  way.  I  noted  that  Mr.  Holmes 
did  not  give  any  other  method,  and  I  also  noticed 
his  lame  and  impotent  evasion  (p.  70)  of  a  perti- 
nent question  put  by  another  correspondent,  who 
had  also  been  contradicted  in  the  curt  manner 
which  seems  a  special  property  of  Mr.  Holmes.  I 
find  that  there  are  really  three  ways  of  reiairing 
quicksilvered  mirrors— one  by  the  simple  mercury 
and  tinfoil  patch  ;  another  by  the  addition  of  a  slip 
of  paper  placed  twit  ween  the  gloss  and  the  fod;  and 
still  another  by  the  use  of  slivering  amalgam,  an 
alloy  of  varying  proportions,  but  which  may  be 
briefly  described  as  one  of  the  very  fusible  mixture* 
— equal  parts  of  lead,  tin,  and  bismuth,  with  ten 
ports  of  mercury.  The  second  is,  I  believe,  tbo 
best.  In  that  the  bare  place  on  the  glass  is  carefully 
cleaned  with  boiled  or  distilled  water,  dried  with 
blotting-paper,  and  polished  by  rubbing  with  tho 
end  of  a  roll  of  blotting-paper.  The  amalgam  is 
prepared  by  cutting  up  tiuloU  and  mixing  it  with 
inoroury  into  an  amalgam,  which  issproadou  a  piece 
of  tinfoil.  The  bare  spot  on  the  glass  is  then 
covered  with  a  thin  piece  of  paper,  lorgo  enough  to 
leave  a  hold  beyond  the  area  of  the  sjs.it.  The  amal- 
gam with  the  tinfoil  is  then  placed  over  the  paper, 
with  a  flat  piece  of  wood  over  the  tinfoil,  and  while) 
gentle  pressure  is  exerted,  the  slip  of  paper  is  jerked 
out,  the  object  being  to  bring  a  clean  surface  of 
amalgam  011  to  thn  glass,  and  to  remove  as  much  as 
possible  of  the  surplus.  The  looking-glass  is  then 
carefully  stowed  away  for  a  fortnight  or  more,  with 
the  patch  weighted  down.  If  Mr.  Holmes  knows 
of  a  better  method,  perhaps  ho  will  send  it. — 
W.  T.  8. 

[47808.]— Telephone.— To  Mb.  Laxcastkk.— I 
should  advise  you  to  remove  your  present  magnets, 
liardeu  and  temper  to  a  light-straw  colour  ;  then 
remaguetise  them,  This  is  not  much  labour,  and  I 
feel  confident  the  magnets  are  the  cause  of  failure  ; 
still  they  should  give  an  articulation  even  now. 
But  1  can  assure  you  it  would  lie  but  a  weak 
uttempt  on  the  part  of  the  receiver  to  make  audible) 
its  vibrations.  Itemagnctisc,  theu  put  together, 
and  «.«)  tluit  each  cod  is  a  continuous  one.  Test 
with  the  current  from  a  Lcclauche,  and,  if  satis- 
factory, couple  up ;  ond  then  let  some  one  take  one 
telephone  to  the  other  part  of  the  house,  and  you 
will  most  probably  hear  tho  sound,  as  you  should  ut 
you  have  not  adjusting  screws  to  the  magneto. 
I'hen  the  easiest  way  to  put  them  into  proper  posi- 
tion is  to  cut  on  extra  ferrotype  plate ,  any  sliape,  to 
place  ou  the  top  01  magnet ;  then  put  circular  plato 
in  position,  and.  with  a  flat  surface,  push  the  wholu 
down  until  the  large  plate  is  level  on  wood ;  then 
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>  the  under-plate,  and  arrow  the  mouthpiece 
ou  to  telephone.  You  have  suffidcut  wire  ou  the 
bobbins,  unci  you  must  not  use  n  Lcclanchr  at  till 
in  the  circuit.  Let  me  know  how  you  succeed.— 
W.  J.  LaXCASTKII. 

[47000.] — To  Mr.  Lancaster.  —Assuming  that 
you  do  have  indications  with  your  present  stomi- 
gbws,  then  I  will  tell  run  all"  I  ever  found  them 
good  for.  First,  then.  I  fouudthat  when  the  wind 
was,  or  wo*  about  to  blow  from  the  N.W,,  N.,  or 
K.,  the  precipitate  would  cry  stallise,  and  would 
invariably  adhere  more  to  the  aide  from  which  the 
wind  wan,  or  would  he  blowing.  On  the  other 
hand,  when  the  wind  blew  from  an  opposite  direc- 
tion, the  precipitate  became  iloccutcnt,  and  in  warm 
weather  fell  to  the  bottom  of  the  glass,  and  in 
colder  weather  spread  more  or  lets  through- 
out the  mixture.  On  the  approach  of  rain, 
■nail  stars  or  crystals  in  suspension  were, 
five  time*  out  of  ten,  noticeable ;  but  as  to 
other  indications,  I  never  found  any  reliable. 
The  only  way  to  make  such  an  instrument  reliable 
is  to  watch  it  attentively  for  mouths,  and  make 
of  every  change,  and  then  make  further 
of  the  weather  following.-W.  J.  La.x- 


ifr.  Laxcas- 

l— About  the  best?  achromatic  frout  you  can 
make  would  he  the  following:— Flint  (ordinary) 
?Jin  diameter,  6  by  IS,  crown  5  bv  .r>,  cemented  ; 
fltnt  (ordinary)  lfm.  diameter,  2$  V>v  0,  crown  '21 
by  2J,  cemented.  These  lenses  should  lie  mounted 
}ui.  apart,  their  convex  surfaces  being  towards 
condensers,  then  in  u  sliding  tube  to  move  between 
lin.  and  4  Jin.  from  anterior  surface  of  small  lens, 

^'lar^^  ^^d'du^miiishUi '  l^"  W'"  """U  *  "°rt  °' 
towards  the  combination  tho  image  wilt  be  reduced, 
and  by  moving  outside  the  focus  of  the  combination 
the  image  will  be  enlarged.— W.  J.  Laxcastxe. 

Utm.i  ]  Chemical  Black .  -  The  metal  requires 
to  lie  very  clean,  but  not  necessarily  bright ;  it  re- 
quires no  preparation.  Apply  tho  varuhh  hot.  If 
it  seta  on  tho  metal,  it  require*  more  turpentine 
added.  If  properly  dono  a  very  thin  layer  of 
sulphur  will  show  on  the  surface";  allow  tho  tur- 
pentine to  evaporate,  and  hold  the  work  over,  but 
not  into,  the  gas  or  spirit  flame,  tho  object  being  to 
prevent  the  work  getting  smoked.— Arm  lti-erre 

1(8132.]— Bacteria  in  Beer.— Kindly  allow  me 
a  u*t  few  words  ou  this  subject  for  the  present,  in 
reply  to  Mr.  Heron,  p.  256.  Mr.  Heron  is  mislead- 
ing in  stating  that  I  have  seen  tho  veast-cells  cle  - 
TcToping  into  bacteria.  I  stated  that  1  hail  seen,  and 
can  at  ony  time  show,  the  disaggregated  protoplasm 
escape  from  the  tells  aa  bacteria  ;  and  the  develop- 
ment of  linear  bacteria,  first  into  spherical  raicro- 
cocei,  and  after,  in  u  suitable  medium,  into  torulu, 
is  beyond  the  powers  of  human  observation,  but,  to 
the  uutnswd  mind,  within  the  power  of  reason.  In 
persistently  describing  my  statements  of  facts  as 
blunders  or  mistakes,  Mr.  Heron  is  studiously  in- 
sulting. We  have  not,  I  lielieve,  reached  finality 
in  biological  research,  and  the  value  of  truth  is  in- 
herent in  truth  itself,  and  not  in  him  who  utters  it. 
Till  Mr.  Heron  can  bring  forward  farts  to  refute 
those  I  have  given,  I  will  not  notice  him  further.— 
W.  A.  TnoMS. 

S 48135.]— To  Mr.  Lanoaster.  The  drawing  of 
icators  on  p.  1 1 1  will  no  doubt  have  given  you 
the  information  you  required  ;  but  you  will  have  to 
USB)  electro-magnets  in  place  of  tsihhiu*  only.  A 
single  electro- maiH'et,  with  an  oscillating  magm  t 
suspended  on  a  point  at  its  centre,  will  work  well 
and  will  not  require  any  delicate  adjustment.  The 
bar  is  so  hung  that  one  of  its  poles  can  be  attracted 
or  repelled  by  the  olectro-tiiuguct,  so  tint  there  is 
no  necessity  to  have  a  cord  to  pull  the  indicator 
back.  If  you  have  not  made  yours  as  yet,  I  shall 
be  pleased  to  give  you  a  drawing  of  a  simpler  form 
than  the  one  on  p.  211.— W.  J.  Lancaster. 

(48160.]—  Hood  for  Camera.  To  Mb.  I.ax- 
CAJfTTJU— I  have  much  pleasure  in  een<ling  drawing 
of  my  oompouiid  focusser.  The  brass  tubo  or  body 
is  I'm.  diameter,  and  lire  deep  :  at  the  top,  there 
is  u  thread  into  which 
screws  another  tube,  con- 
taming  two  lenses,  each 
I  Jin,  diameter,  and  2(in. 
focus,  mounted  with  their 
surfaces  jin.  apart,  and 
having  a  diaphragm  be- 
tween the  two  {in.  dia- 
meter. You  will  see  in  a 
moment  that  the  bottom  of 
tube  being  placed  against 
the  ground-glass  forms 
reallv  a  dark  chamber,  and 
as  you  can  easily  move  it  idl  over  tho  giound-gluss 
you  can  obtain  an  ai-eurato  focus  without  a  iWk 
cloth  ;  the  thread  on  the  tube  is  lor  the  adjustment 
at  first  to  suit  your  own  vision.  Any  further  in- 
formation with  pleasure. — W.  J.  Lascastlr. 

[4*155.] — Substitute  for  Hops. — No  wonder 
"  J.  C.  A."  wants  to  find  a  substitute  for  hops,  as 
East  Kent  Ooldings  are  at  ±'35  per  cwt.  Ueutiau, 


camomile,  quassia,  and  other  bitter  substances  are 
perhaps  considered  substitutes.  The  report  of  the 
uernion  Brewers*  Association  on  hop  substitutes 
was:  "  Hop  substitute*  do  exist,  but  their  use  is 
not  to  be  recommended."  For  further  information 
I  must,  liko  "  Essar,"  recommend  "J.  C.  A."  to 
consult  the  Rrcu  tra'  JuhmhI,  where  be  will  find 
hop  substitutes  advertised.  I  may  say  that  I  woidd 
not  risk  a  brewing  of  beer  by  using  any  of  the 
above.— W.  L. 

[481G5.]  —  Volvo -Trumpet.  —  If  "Clarini"  is 
olreaily  a  comet-player,  he  will  no  doubt  Isn  quite 
at  houio  with  tho  valve-tnimpet  in  the  time  he 
sped  tics,  as  fur  as  the  lingering  is  concerned.  A 
greater  difficulty  will  be  found  in  the  uncertainty 
in  production  o{  the  notes  desired,  which  requires 
considerable  practice  to  conquer.  I  do  not  think  he 
will  find  it  always  a  satisfactory  substitute  for  the 
cornet ;  the  latter  instrument  being  mora  suitable 
fur  rapid  passages,  dunce-music,  iic.  The  produc- 
tion of  a  good  lone  depends  very  much  on  tho 
possession  of  a  muscular  lip  well  under  control. 
But  all  valve -trumpets,  as  far  as  my  experience 
goes,  are  harder  to  blow,  and  inferior  in  tone  and 
correctness  of  intonation  to  the  slide-trumpet, 
which  is,  howrvrr,  of  course  much  more  difficult  to 
master.— -Co  joia. 

[48180.]— Wood-splitting-  Machine  (TJ.<J.)— 
If  this  querist  lives  near  Bradford,  and  will  visit 
tli*  exhibition  now  being  held  there,  he  will  see  a 
machine  at  work.  The  action  is,  as  he  says,  very 
like  a  mortising  machine.  The  blocks  of  wood  un- 
fed in  at  one  end,  the  knife  or  knives  descend,  and 
tho  split  wood  falls  down  a  shoot  behind  to  the 
bundling  machine.  If  tho  querist  will  advertise  his 
address,  I  will  send  him  the  name  of  tho  firm 
making  the  machines. — W.  L. 

[48190.]— Teeth  of  Mortise- Wheel—  Having 
left  off  on  page  18S  with  cog  ready  for  driring,  I  I 
will  now  proceed  with  filling  the  wheel.  The  cog  | 
should  be  driven  firmly,  care  being  taken,  however, 
not  to  split  mortise.  Strike  gently  at  first,  and  if 
you  think  they  are  too  tight,  drive  out  and  pare 
all  the  touching  parts,  the  great  object  being  to 
get  them  to  touch  all  over.  After  they  are  all 
driven  home,  wedge  up  tightly,  and  you  are  ready 
for  turning  up.  For  this  part  you  will  require  the 
assistance  of  an  obliging  friend  to  turn  the  crank- 
handle,  which  you  can  fix  on  tho  shaft.  See  that 
your  traces  are  firm,  and  place  a  plank  across  them 
for  a  rest.  Oct  your  friend  to  drivn  up  pretty 
smart,  and  turn  down  tho  side*  to  the  required 
breadth  ;  now  lix  your  cog-rake,  Fig.  I,  to  describe 
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the  outside  circle,  and  then  the  centre  of  cog  or 
pitch-lino.  Set  dividers  as  near  required  pitch  as 
possible,  and  starting  from  the  reutre  uf  a  cog  ou 
tbo  pitch-line,  go  round  them  all  very  lightly.  If 
you  have  caught  the  exact  thing  the  point  of 
dividers  should  drop  exactly  into  stui ' 
but  as  this  will  not  likely  happen  the  first 
must  just  shift  dividers  tho  Vast  thing  on 
required  until  you  are  right.  This  settled,  m 
again,  marking  every  c<  g  firmly,  Now  «t  off 
dividers  to  a  quarter  more  than  the  pitch,  which 
would  in  this  case  be  1 }.  Starting  again  on  one  of 
vour  marks,  describe  the  segment  of  circle  ou  the 
next  cog,  as  shown,  Fig.  2.  Then  turn  up  face  of 
cogs  to  tho  outside  circle,  and  square  over  your 
draughts.  All  that  remains  to  be  done  now  is  to 
pare  accurately  to  the  circle  from  the  outside  to  the 
pitch  line,  and  from  there  to  tho  face  of  wheel 
square  down.  The  chisel  I  commonly  used  for 
paring  was  lin.  brood  and  about  Cin.  long.  The 


difference  in  pitching  a  bevel-wheel  i*  that,  instead 
of  squaring  your  draughts  across,  you  draw  them 
from  the  centre  as  in  Fig.  3.  I  hope  that  this 
rough  outline  will  give  you  an  idea  of  the  process  of 
cogging.  Any  other  information  of  the  some  kind 
would  be  willingly  given  by— Mack. 

[48213.]— Loclancha  Colls  Yourold  materials 

are  in  all  prolability  no  use  at  all :  at  any  rate,  it  is 
wise  economy  to  use  fresh  ones.  Apparently,  you 
want  what  is  known  as  the  agglomerated  cell.  It 
was  described  in  No.  80:!.  The  "carbons"  an; 
made  up  of  curbon-platc,  crushed  carbon,  and 
manganese,  cemented  together  with  rosin  under 
pressure.— E.  l>.  M. 

[48217.1— Blowror.— This  query  was  answered  in 
a  back  volume,  and  in  some  recent  back  numbers.— 

T.  P, 

[48218.]— Varnlah.— Add  some  boiled  oil  to  it.— 

PAUfTEB. 

[48220.1  —  Binocular    Field -Glass.  —  Most 

likely  a  chemical  stain.  With  best  glue  and  skilful 
fingers.  "  Twelve  lenses  "  should  mean  what  it 
says ;  but  as  to  lines,  tho  line  is  the  twelfth  of  an 
inch. — J.  B.  C. 

[48227.]    Automatic  Lift  Volvo,    nave  you 

tried  asbestos  washers  C  Are  now  made  in  a  variety 
of  sires ;  and,  without  knowing  exactly  what  is 
wanted,  I  should  think  something  of  this  kind  would 
suit. — Essah. 

[4823.1.] -Bleulpbido  Priam. —  It  has  l,«-n 
stated  several  times  that  glue  is  best  thing  ;  but  see 
p.  22,  Vol.  XXXIII.,  as  directions  aro  there  given 
in  full  — Nux.  Dob. 

[48233.]— To  Mr.  Lancaster  —  You  can,  of 
,  use  a  bisulphide  prism  ;  but  I  should  recom- 
a  dense  flint  one  in  preference.  You  gain  in 
every  way  by  the  use  of  the  Hint  against  the  l«.ttl«. 
I  shall  be  pleased  to  give  any  further  information 
you  may  require.— W,  J.  Lancastkb. 

[4S23S.]— Setting  Slide-Valve.—"  Learner" 
would  find  this  subject  explained  in  back  numbers  ; 
but  as  he  only  wants  to  know  how  to  set  the  ex- 
pansion, it  ought  to  be  marked  on  tho  rod  or 
whatever  is  provided  for  altering  the  expansion- 
valve.  The  only  way  is  to  take  off  the  cover  and 
mark  tho  position,  if  not  done.— DumiAX. 

[48272.1—  Magnesium  Lamp— To  Mb.  Las- 
casteb.— I  scud  herewith  a  drawing  of  my  I 


The  body  of  the  lamp  is  mado  out  of 
rolled  ou  copper,  and  from  top  tu  bottom  is  part  of 
a  paraboloiil.  You  can  cut  a  template  out,  first, 
by  describing  an  ellipse,  letting  the  point,  to  which 
tho  magnesium  wire  is  t"  la-  attached,  bo  one  of  the 
foci ;  then  liend  the  metal  on  a  block  made  to  tho 
template,  and  well  hammer  it  until  the  whole  sur- 
face is  true.  Then  it  must  be  burnished  all  oyer 
the  inner  surface  until  it  forms  a  perfect  reflecting 
surface.  A  small  spring  clip  is  to  he  fastened  into 
the  top,  and  then,  to  use  it,  coil  Gin.  of  magnesium 
wire  round  a  thin  penholilcr,  stretch  it  out  into  a 
spiral  form,  and  light  the  bottom.  The  lump  should 
be  held  aliout  3ft.  from  sitter,  and  moved  about,  so 
as  to  obtain  good  modelling.  The  himp  works  ex- 
ceedingly well,  and  each  picture  costs  less  than  jd. 
for  wire.  I  shall  bo  pleased  to  send  a  carte  of 
myself,  taken  by  mv  lamp,  to  anyone  who  is  inter- 
ested in  fireside pho'tograghy.— \V  .  J.  Laxcasteb. 

[48273.]— Lighting  Go*  by  Electricity.— 

Huvc  a  little,  coil  of  platinum  wire  owrinch  burner 
and  copper  leads  to  studs  where  you  can  hitch  on  a 
Cost  would  1* 


[48301.1  —  6aa  Consumption.  —  Not  having 
seen  a  satisfactory  reply  to  this  question,  I  would 
advise  O.  Fryer  (also  "Nun.  Dor.")  to  procure  it 
good  arrorheomctcr,  connect  it  to  his  gas  sup- 
ply, and  put  ou  (say)  a  Bray's  No.  4  burner ; 
adjust  the  tup,  so  that  thn  instrument  indicates 
4}tt.  per  hour  passing.  Now  light  the  gas.  and  in  a 
very  short  time  ho  will  find  the  indication  ouly  44ft, 
(or 'less).  After  this  let  him  blow  out  the  light, 
and  the  indication  will  again  rise  to  Ijft.  This,  to 
my  mind,  is  very  conclusive.— Hebsat. 

[48314.1  Electric  Pendulum.— To  Mb,  Lax- 
CASTKB.— I  cannot  jwesibly  answer  queries  through 
the  post.   1  am  willing  to  do  my  utmost  for  the 
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reader*  of  the  Mwhaxic,  but  I  can  only  do  it 
through  the  Mecuaxic.  I  do  not  refer  to  business 
questions  at  all,  hut  to  queries.  I  toko  *  plciasure 
iu  answering  in  the  page*  of  "Ours."  Of  late  I 
hare  been  bo  very  bu»y  that  I  have  been  unable  to 
keep  up  my  correspondence  :  thi»  I  regret  much 
mom  than  those  to  whom  I  desire  to  be  of  use  :  but 
I  must  here  say  that  I  have  received  several  letters 
of  an  indignant  type,  and  it  is  evident  from  the 
contents  of  several  of  these  that  the  writers  consider 
I  am  a  paid  correspondent  of  "  Ours."  This  I 
need  hardly  say  is  a  totally  wrong  idea :  I  hare 
never  hud  or  asked  for  one  farthing  compensation 
from  the  proprietors  of  the  Exqluui  Mbciiaxic,  and 
don't  want  it ;  and  although  I  am  continually  re- 
ceiving "  offers  "  from  all  sorts  of  papers,  I  am,  as 
1  have  been  in  the  past,  desirous  of  helping  on  the 
go  «]  work  of  the  Mechanic,  and  all  my  leisure  time, 
which  is  precious  little,  shall  be  devoted  to  the 
page*  of  "  Ours."  Having  said  so  much,  I  do  not 
wish  to  include  "T.  J.  O'C."  in  the  batch  of  in- 
dignaiita,  uud  I  shall  be  only  too  pleased  to  give 
him  all  the  instructions  he  needs  if  he  will  send  the 
particulars  I  asked  for  to  "  Ours"  at  once. — W.  J. 

T.1VCA3TXS. 

I*'  .1'.  Dread — I  cannot  describe  the  chemi- 
cal process  of  hreadmaking.  The  ferment  is  put 
away  in  tubs  and  allowed  to  rise  and  fall ;  it  is  then 
made  into  a  sponge  by  mixing  more  liquor  (water)  a 
required  heat,  ana  strained  into  the  trough  am]  mixed 
with  flour;  then  it  is  banked  up,  allowed  to  rise  and 
fall  twice,  more  liquor  is  added  with  salt  to  break  up 
the  sponge  into  a  butter,  then  made  into  dough, 
which  rises  and  will  not  fall  again,  so  that  it  has  to 
bo  moulded  and  put  in  the  oven  to  bake.  But 
the  effects  you  speak  of  are  dependent  on  the  yeast 
you  use,  as  different  kinds  do  nut  work  alike.  This 
process  is  with  brewer's  yeast  or  barm,  which 
requires  time  and  great  attention ;  for  instance,  if 
the  sponge  is  disturbed,  falls  and  rises  again,  then 
taken  fur  use  it  will  cause  broad  to  have  a  dry 
crust  and  small ;  the  same  if  the  liquor  is  used  too 
cold.  It  entirely  depends  on  the  yeast,  as  other 
mixtures  wdl  work  in  the  same  manner,  though  the 
salt  that  is  usedisof  great  importance,  as  too  much  will 
bind  the  dough,  and  too  little  will  ollow  it  to  work 
at  random,  or  what  is  termed  ragged.  I  hojsj  this 
will  1*  of  use.- J.  O. 

[4835.'>.1 —Silver  Printing  on  Opal  or  China. 

— The  following  is  a  good  formula  for  eollodiu- 
chloride,  and  I  expert  the  same  would  answer 
equally  well  with  gelatine :— Plain  collodion,  'Int. 
This  should  lie  mixed  with  an  excess  of  ether,  say 
3  parte  to  1  of  alcohol,  and  should  also  he  some- 
what thicker  than  usual  to  allow  for  the  sulise- 
quetit  dilution.  Nitrate  of  silver,  30gr. ;  dissolve 
in  half  a  drachm  of  water,  and  add  alcohol  I  dr., 
employing  heat  tf  necessary  to  effect  solution ;  then 
pour  gradually  into  the  collodion  with  constant 

"  chloride 


Next  dissolve  8gr.  of 

ad  odd  to  the 


stirring  or  shaking, 
of  strontium  in  Idr.  uf  alcohol,  an? 
collodion  in  a  similar  manner.  Lastly,  add  4gr.  of 
citric  acid  di>«  >lred  in  luilf  a  drachm  or  so  of  alcohol, 
aud  in  about  a  quarter  of  an  hour  the  mixture  will 
be  ready  for  use.  Any  of  the  usual  formula;  for 
paper  prints  will  do  lor  toning,  the  acetate  being 
perhaps  the  nmst  generally  useful  and  reliable.  If 
you  understand  the  ordinary  process  of  colouring 
and  tiring  pore  lain,  and  know  what  colours  will 
stand  the  fire,  I  should  think  you  would  experience 
little  difficulty  in  colouring  upon  a  photographic 
liosis :  but  this  is  a  matter  in  which  1  have  had  no 
personal  experience,  and  am  not  aware  that  any 
reliable  directions  have  ever  been  published.  W. 
Robixbox,  JUJiB. 

!  I*  !■".)  1    Toning  Lantern  Transparencies. 

—To  Ma.  Laxcastiui.— You  ought  to  be  able  to 
tone  with  chloride  of  gold.  You  can  mix  the  gold, 
if  you  like,  with  the  hypo,  in  the  proportion  of  one 
grain  of  gold  to  Aox .  of  hypo,  solution  ;  then  leave  in 
until  of  a  nice  tone,  or  you  can  tone  with  platinum- 
chloride  instead  of  gold-chloride ;  but  whichever 
way  you  attempt  you  must  gain  experience.  U;foro 
you  wiU  be  able  to  get  a  good  tono.— W.  J.  Lax- 


[  l8.'J67.]-Induction  Coil 
— You  will  deeomjxise  more  water  with  the  battery  - 


-To  Mb.  Lantastke. 

iTou  wff 

current  aioue  than  by  using  the  induced  current 
from  an  induction-coil.  A  couple  of  quart  Bun- 
sen  cells  will  decompose  a  good  quantity  of  water 
in  live  or  six  hours.  Let  me  know  if  yuu  wish  to 
do  anything  out  of  the  ordinary  experimental  way, 
and  I  will  do  my  best  to  help"  you.— W.  J.  Lax- 
CAsnrn. 

(4S429.;— Garden  Bad.-  "Jack  of  all  Trades" 
is  so  vague  in  his  answer  to  my  query  that  I  cannot 
main  it  out.  P.  0*D.  IXoare  'gives  me  the  way  to 
construct  an  ellipse  whose  semi-arc*  are  those  of  the 
given  ellipse,  plus  2ft,  But  I  am  told  on  high 
authority,  that  if  one  outline  nf  a  garden  path  is 
elliptical  and  the  path  is  of  uni  form  width,  the  other 
outline  is  no!  elliptical.  So  it  would  appear  that 
F.  O'D,  litre's  solution  U  only  »ffw,a./#,  but 
not  ac  aratr.  I  wanted  the  path  to  U,  uniformly 
wide.-JAUMX. 


[48444.]-! 


r.-You 


should  hare  some  arrangement  for  diffusing  the 
light,  such  as  a  piece  of  line  ground-glass  or  tissue- 
paper  placed  in  trout  of  the  lamp ;  or,  what  is  more 
frequently  done  in  artificial-light  arrangements, 
the  lamp  might  be  placed  within  the  focus  of  a 
large  concave  reflector.  The  light  should  be  placed 
pretty  well  up  in  front  and  somewhat  to  one  side 
of  the  sitter,  as  a  general  rule,  though  this  is  a 
point  which  requires  the  exercise  of  some  artistic 
taste  and  skill,  just  as  in  lighting  and  posing  in 
daylight.  Deep  shadows  may  be  modified  by  the 
judicious  use  of  white  reflectors  to  throw  back  the 

[48470.1  —  Enlargement*.  —  A  piece  of  fine 
ground-glass  or  tissue-paper  placed  before  the 
lamp  wonld  probably  remedy  the  defect  complained 
of— at  the  expense,  'however,  of  an  increased  ex- 
posure ;  but  to  enlarge  properly  by  artificial  light, 
you  should  have  an  arrangement  of  lenses  similar 
to  a  magic-lantern.— W.  Robixbox,  re*. 

[48476.]- Metropolitan  Railway  Engines. 

—To  E.  E.  R.  Tbaibux.— "  E.  W.,"  in  his  reply 
last  week,  stated  that  the  L.  and  N.  W, 
4ft.  7Jin.  tank  engines  are  numbered  above 
2000.  There  are  21  above  2000,  and  eight  below, 
of  which  three  are  stationed  at  No.  2  shed, 
WQlesden  ;  thirteen  at  Walsall,  0 :  eight  at  Bir- 
mingham, 10 ;  one  at  Crewe,  15 ;  and  two  at 
Manchester,  lti.  I  will  send  a  sketch  of  one  of 
these  handsome  engines,  if  it  would  interest  any 
correspondent.  Nos.  102,  1 19,  207,  20N,  and  227, 
are  the  new  goods  wing-tank  engines,  stationed  at 
Birmingham,  designed  by  Mr.  Wcbbo.  for  local 
goods  traffic ;  of  the  same  class,  241-247,  and  6V2 
are  stationed  at  Walsall.— V 


[4*47b.]-Met.  By.  Loco*.— With  regard  to  the 
L.N.W.R.  tanks  working  over  the  Met.  Ky.,  all  the 
outside -cylinder  bogies  that  I  have  seen  are  fitted 
with  two  spring-balance  valves  on  dome,  in  same 
way  as  the  locos,  of  the  Met.  and  District  Cos.,  and 
not  with  Ramsbottom  valves,  as  stated  by  "  E.W." 
They  are  numbered  2065-2070.  A  driver  told  me 
that  thoy  were  built  by  Beyer,  Peacock,  and  Co., 
which  seems  probable,  from  their  n  to  rig  resemblance 
to  Met.  Co.'s  engines  made  by  that  firm.  They 
have,  however,  the  L.N.W.K.  standard  pattern 
number-plate — red  ground  with  yellow  or  bright 
brass  figures,  and  "  L.  and  N.  W.R.  Co.."  "  Crewe 
Works.1'  228  and  361,  two  of  Mr.  Webb's  8-wheel 
radial  tanks,  also  work  over  the  Outer  Circle.  All 
these  classes  have  No.  2  shed  No.,  which  is  Willcsden, 
I  think.  It  would  he  interesting  if  details  nf  the  work 
done  by  the  new  compound  express  loco..  No.  66, 
"  Experiment,"  were  given.  The  date  is  Jan.,  1882, 
and  shed  No.  15  (Crewe).  Iu  appearance  the  engine 
resemble*  the  "  lYccedcnte,"  the  chief  differences 
being  the  small  outside  high -pressure  cylinders,  and 
tho  fact  that  the  leading-wheel  is  directly  under 
the  smoko-box  und  covered  by  a  sphishcr.— Tirrui- 

WOBTH. 

[48481 .]  Biggins;  Boat  Yawl  I  am  much 
obliged  to  "  Robinson  Crusoe  "  for  his  information 
(48481),  and  scud  him  the  further  information  he 
requires.  The  term  "  yawl  "  is  usM  here  for  a  boat 
sharp  at  both  stem  and  stern.  She  is  2.1ft.  keel, 
tift.  Hin.  In  in-,,  and  2ft.  'Jin.  deep,  and  is  considered 
will  be  a  good  sea-boat  for  use  on  the  0|m;ii  sea. 
I  shall  feel  much  obliged  for  information  as  to  the 
best  mode  of  rigging  her,  with  full 
S.  S. 


[48490.]— Boll  Indicator. -To  Mb 

— Will  you  be  good  enough  to  refer  to  my 
No.  4S"136    in   present  issue}1    If  insufficiently 
to  meet  your  requirements,  I  shall  he  very 
of  the  plan  I  have 


[48491 .1 — Magnesium  Lamp.— By  referring  to 
No.  48272  in  present  issue  I  think  you  will  find  all 
that  you  require.  If  nut,  I  shall  bo  pleased  to  give 
you  the  further  information  you  require.  I  forgot 
to  mention  in  48272  what  would  be  apparent— 
viz.,  that  as  the  wire  burns  up  the  light  is  all  the 
time  in  tho  focus  of  tho  lamp.  This  is  the  principal 
feature  in  my  lamp,  and  is  really  the  point  that 
has  foiled  so  many  experimenters  in  this  direction. 
-W.  J.  Lamcastkb. 

[48494.]—  Micro-photography.— Having  accu- 
rately focussed  the  object  to  tho  sixo  required,  ex- 
pose a  sensitive  plate  on  the  slant,  with  the  line  of 
sharpest  visual  definition  passing  as  nearly  as  pos- 
silde  through  the  ceutre.  Then,  after  development, 
place  the  plate  carefully  in  tho  same  position,  and 
measure  tho  distance  between  the  lino  of  visual 
definition  and  the  lino  of  actinic  definition,  as  shown 
on  the  plate.— W.  liontxsox,  jvji. 

[48494.] — Micro-photography  I  have  used 
the  following  method  for  rinding  the  actinic  focus 
of  my  objectives.  I  place  a  slide  on  the  stage,  of 
some  object  with  details  which  can  be  accurately 
focussed,  and  which  have  no  "depth,"  if  one  can 
use  the  expression.  A  lougitudiual  section  of  o»ni  - 
ferous  wood,  showing  the  dotted  cells,  act*  well  for 
The  slide  is  tilted  by  means  of  a  wed| 


low  powers.  Tl 
between  it  and  tho  stage, 
or  so  higher  than  the  top. 


tiile.l  l>v  met 
I,  so  that  the 
This  is  then 


o'l  a  wnlw 
ittom  is  4in. 
fwrussodon 


the  screen.  It  will  be  found,  of  course,  that  when 
one  part  is  in  focus,  the  rest  is  out  of  focus  ;  focus 
some  dots  near  the  top  of  tho  screen  ;  expose  a 
plate.  When  developed,  this  will  be  found,  unless 
the  two  foci  coincide,  to  show  the  dot*  focussed  for, 
out  of  focus,  but  other  dot*  nearer  the  middle  of 
the  |  lute,  sharply  defined.  Note  sonic  very  sharply 
in  focus,  and  tiieu  move  tho  screen  inwards,  or  move 
the  fine  adjustment  if  yuu  intend  to  use  that  a* 
your  register,  until  the  some  dots  appear  sharp  on 
the  ground-glass.  Note  the  distance,  which  is 
that  uctwecn  the  foci.  You  can  theu  verify  this  by 
exposing  another  plate,  with  tho  object  flat  on  tho 
stage,  and  if  tho  dots  focussed  for  ntost  accurately 
have  not  the  same  sharpness  on  the  plate,  the  pro- 
cess of  focussing  can  be  gone  through  again  with 
reference  to  any  other  dots  which  may  happen  to 
be  in  focus  on  tho  plate.  This  method,  I  believe,  is 
as  correct  a  one  as  could  ho  found,  and  avoids  the 
hit-or-miss  uncertainty  of  exposing  plate  after  plate 
until  the  focus  happens  to  be  right.  I  have  nut  yet 
used  this  method  for  an  objective  of  higher  power 
than  4-10th  in.,  but  unless  your  jin.  works  very 
close  indeed,  I  do  not  m*!  why  it  should  not  be 
available  for  it.  I  intend  to  try  it  for  a  I -0th  in. 
shortly. — Dkxmty. 

[48497  ] -Plating  Bras*. — I  would  take  it  as  a 
favour  if  A.  Hughe*  would  tell  me  how  to  silver- 
plate  things  without  cither  heat  or  a  battery  ? — 
William  Boyd. 

[48504.]— Roman -Candle  Stars.— Yon  an- not 
likely  to  succeed  with  your  stars.  I  should  imagine 
your  formula  was  taken  from  some  book— a  source 
not  to  be  depended  upon  for  practical  pyrotechny . 
Follow  faithfully  what  I  shall  tell  you,  and  you  shall 
make  stars  that  will  do  credit  to  a  prcfeiwiorial. 
No.  I,  Bright  Stars.-  Saltpetre,  4o*. :  sulphur, 
ljox. :  meal-powder,  1  Jos. ;  regulus  antimony,  lor. 
No  2.-  .Saltpetre,  lot. :  black  sulphide  antimony, 
ljoa. ;  sulphur,  2os. ;  meal-powder,  2or.  Each 
formula  will  give  good  results,  but  the  first  is  the 
most  brilliant.  Make  into  a  paste  with  starch  of 
ordinary  consistence,  or  gum- solution  may  be  used, 
(ium-arabic  lox.,  water  lOox,  The  most  expe- 
ditious way  of  forming  stars  is  to  pump  them,  a 
description  of  which  I  shall  lie  glad  to  give  nt  any 
time  ;  but  if  this  method  is  not  adopted,  the  stars 
must  be  formed  of  the  same  shape — vix.,  cylindrical, 
about  Jin.  long,  and  to  fit  the  bore  easily.  Green 
Stars. — Barium  nitrate,  5ox. ;  sulphur,  1  jo*.. ;  potas- 
sium chlorate,  2ox.  ;  mercurous  chloride,  lox. : 
charcoal,  6'tgr. ;  shellac,  powdered,  lJMgr.  Rich 
Crimson.— Strontia  nitrate,  10oz.  ;  sulphur,  Sox.  ; 
jMitess.  chlorate,  Ztjox. ;  mcrcurnus  chloride,  lloz. ; 
charcoal,  120gr. ;  shellac,  powdered,  Joz.  These 
last  two  must  be  moistened  with  a  solution  of 
shellac  in  naphtha,  or  methylated  spirit,  strength, 
lojt.  shellac  to  lOoz.  of  spirit.  The  sulphur  em- 
ployed should  he  nuite  free  from  sulphurous  acid  : 
otherwise  you  will  have  a  serious  accident  when 
least  expected.  All  coloured  fires  should  lie  made 
with  washed  sulphur,  for  if  inade  without  this  pre- 
caution, spontaneous  igiiitinn  will  certainly  follow, 
and  in  this  alone,  isu-haist,  we  can  now  trace  the 
cause  of  many  scnous  hres.  In  my  own  experi- 
ence I  have  known  most  alarming  occurrence* 
through  ignorance  of  this  must  important  precau- 
tion. To  wash  sulphur  proceed  in  this  manner  - 
Place  the  aul|»hur  in  a  deep  jail  and  add  sufficient 
boiling-woter  to  form  a  paste  :  mix  up  well  with 
your  haniU,  breaking  all  the  cuk.-d  inecea,  which 
you  will  always  find  in  powdered  sulphur,  and  then 
pour  on  plenty  of  boiling-water,  ullow  it  to  settle, 
pour  the  water  off,  and  rejieat  the  washing  with 
throe  or  four  change*  of  water.  In  the  last  wash  - 
ing-  water  place  a  handful  of  washing-soda,  drain 
on  calico,  and  pour  some  more  water  over  to  free  it 
from  soda  ;  and  finally  spread  out  to  dry.  When 
large  quantities  of  sulphur  are  washed  it  is  best  to 
press  it  all  through  a  hair-sieve  after  it  is  mixed 
with  the  first  water.  This  separates  all  the  caked 
pieces  at  once,  and  you  are  then  sure  that  all  is 
thoroughly  washed.  For  bright  stars,  or  ony  com- 
position in  which  chlorate  of  potassium  does  not 
form  a  part,  the  common  sulphur  of  tho  shop*, 
unwashed,  is  quite  safe,  and  may  lie  used  without 
apprehension.— J.  S.  ItociLUiP. 

[48.'i07.]  Sky-Rocketa.  -  Why  dots  Mr.  Boll 
object  to  clay-stopped  rockets  t  lias  he  ever  tricsl 
them  '•.  I  have,  and  never  use  anything  else  up  to 
I  Jin.  in  diameter.  They  are  recommended  by 
"  1'racticus,"  whom  he  quotes,  but  in  a  work  long; 
subsequent  to  the  articles  in  the  .l/'jyi.inr. 
This  book  (which  I  have  already  recommended)  is 

C-  "ished  by  Messrs.  Bailey  and  S>u,  Wolver- 
pton,  and  contains  no  rubbish,  as  I  can  testify. 
-J.F.  E. 

[48507.]— Sky-Rocketa.— Rocketi,  of  whatever 
sixe  must  be  choked,  and  there  is  no  inner  case. 
Your  eotnpo  is  useless.  Try  the  following  ;  but  if 
you  require  greater  altitude,  1  will  give  you  a 
formula  of  my  own ;— .Salt]»;tre,  lib.;  charcoal. 
Jib. ;  sulphur,  Jib.  You  will  require  an  iron 
spindle,  and  two  wooden  drifts,  and  a  mallet :  this 
will  be  quite  sufficient  for  a  beginner.  The  follow  - 
ing  drawings  will  explain:  A.  the  spindle  ;  B.  the 
;  C,  tho  hollow  wooden  drift ;  D,  solid 
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top  ;  nipple,  4 in. 
The  collar  under 


«uu.  .  E.  wooiUu  block.  The  spindle  should  be, 
for  Jib.  rockets  -tin.  long,  a  little  more  than  Jin. 
er  at  the  base,  and  half  this  diameter  at  the 
diameter,  and  name  in  length, 
the  nipple  ia  to  support  the  ap- 
paratus upon  a  woden  block,  which  should  admit 
the  piece  below  the  collar.  Tbo  hollow  drift  ia 
rueroed  tin.,  and  of  the  name  diameter  as  the 
bottom  of  spindle.  Your  Jib.  rocket  case  should 
be  Jin.  diameter.  Pass  the.  cash  over  the  spindle, 
and  firmly  press  the  choked  part  on  to  the  nipple,  and 


Peed  to  fill  with  the  hollow  drift,  and  when  the 
of  the  spindle  is  reached  with  oompo,  give  a 
heading  of  composition  of  at  least  Jin.,  tirrnlv 
compressed  with  a  solid  drift.  Make  use  of  your 
scoop  at  least  six  times  in  filling  the  rocket  up  to 
the  top  of  the  spindle,  and  upon  each  acoopful  of 
composition  give  twelve  blows  with  your  mallet. 
Either  finish  with  clay  or  a  small  wooden  plug. 
Several  hollow  drifts  aire  usually  employed  in 
rocket- making;  but,  with  a  mullet  of  pruper  weight, 
I  bare  always  found  one  drift  to  bo  amply  sufficient 
for  small  rockets.— Any  further  information  I  shall 
be  glad  to  give.— J.  S.  IIochahd. 

148510.]— Electro- Motor  - To  Mr.  Lancaster. 
—By  all  means  get  permission  to  use  a  gas-engine. 
The  expense  and  trouble  in  keeping  a  dozen  Urge 
Buunrtuj  going  continually  would  be  very  great.  I 
will  give  you  the  information  you  ask  for,  but  I 
know  from  experience  that  it  would  be  at  the 


-W.  J 

IM12.]    Steam    Planing    Vessels.  Steam 

"  carriers,"  Unit  is  steamers  for  collecting  and 
bringing  in  fish  from  the  fleets  of  fishing  vessels  in 
the  North  Sea,  sail  regularly  from  the  Thame*. 
They  are  mostly  owned  by  large  firms  connected 
with  Billingsgate  Market,  and  an;  vessels  of  about 
400  or  500  tons,  strongly  budt  and  fitted  to  enable 
them  to  encounter  very  heavy  weather.  Steam 
trawlers  arc  built  and  equipped  at  Lrith  and  some 
other  Northern  ports.  iVy  are  about  00ft.  or  Tuft, 
long.  lift,  or  loft,  beam,  and  are  fitted  with  two- 
blade  strews  and  engines  of  about  40  h.-li.,  rigged 
as  yawls,  or  as  fore-and-aft  schooners.  Some  few 
of  the  larger  French  fishing  luggers  sailing  from  the 
Northern  ports  have  been  fitted  with  screw- 
propellers,  and  most  of  the  larger  French  fishing- 
boats  carry  small  donkey-engines  for  hauling  m 
nets,  weighing  anchor,  and  hoisting  their  heavy  Tug- 
-sails.  I  cuunot  say  whether  steam  -power  would 
render  fishing  vessels  safer  or  more  economical ;  but 
for  safety  a  large  decked  fishing-smack  of  30  or  40 
tons  takes  very  high  rank.  We  continually  hear  of 
vessels  in  distress  living  assisted  by  smacks,  and  of 
crews  being  rescued  by  tliem.  It  is  the  small  open 
or  half-decked  cobles  that  are  lost  in  such  numbers 
when   caught  in  gales  out  at 


[48513.]  -  Geometrical  —  In  replying  to  this 
query  as  above,  I  omitted  to  give  my  solution  of 
the  problem  involving  the  conic  sections  referred  to 
at  the  end,  on  the  grounds  that  if  the  required  curve 
were  to  be  found  by  an  cquatiuu  between  its  co- 
ordinates, the  problem  would  be  very  complicated  ; 
but  by  using  polar  ordinate*,  the  problem  becomes 
a  very  "  elegant  "  study  in  conic  sections.  The 
diagram  represents  a  double  cone,  the  lower  one  is 
crossed  by  a  plane  perpendicular  to  the  plane  of 
the  paper  :  and,  therefore,  seen  edgeways  in  the 
line  A  B.  It  revolves  on  the  axis  O,  at  right-angles 
to  the  axis  ( I  the  cone,  and  we  require  to  find  an 
equation  whu-h  will  give  the  position  of  the  foci  of 
tin  i.  suiting  i  Uipw  for  auv  given  angle  V  OB  orC 
Call  V  O  =  /,  aud  angle  O  V  B  =  a.  From  these 
data  we  can  find  the  length  of  the  half-major  axis 
of  the  ellipse  (call  it  M  in  terms  of  U,  and  the  con- 
stant qualities  /  and  a ;  it  will  be  found  that 
■  /  sin.  a  sin.  W  .  cos.  I)  ™  . 
6=  — .  -  -  ■■■  ■  .  The  half -minor  axis  (call 
sin.'  V  —  sin.*  a 

it  r)  will  also  be  found  to  bo  e  =  -'       "  '  0 

-/  s-n.'tf-sin.'a 

Also  the  distance  from  C,  the  centre  of  the  ellipse,  to 

O  the  origin,  can  bo  calculated.  It  will  be  ^  'ln 

I 

and  will  be  found  =  /  »tn.' «  .  cos.  8    y       ||  wc 

sin.'  V-  sui.'a 
call  O  F,  (the  radius  vector),  II,  CO  +  It  will  bo 


the  distance  from  centre  of  ellipse  to  focus.  The 
value  of  0  0  has  just  been  given,  so  wc  hnvo  now 
got  the  value  of  the  serai-major  axis,  ditto  of  the 
axis,  and  ditto  of  the  distance  of  focus 


from  centre :  if  we  call  the  latter  /,  from  the 
property  of  the  ellipse  we  get  the  equation  /  ■ 
•/*»  —  c**,  substituting  the  above  found  values  of 
these  symbols,  we  get  an  equation  from  which  It 
may  be  found  in  terms  of  the  other  symbols. 
After  some  reduction,  it   will   be  found  that 

/  sin.  d  .  cos.  B 
sin.  y  +  sin.  u 


a  - 


which  is  a  very  simple  result  after  all  the  trouble 
in  obtaining  it.  Let  us  now  see  how  this  equation 
is  applicable  to  all  the  sections  of  the  cone.  If  0  •» 
0,  ft  this  is  for  a  vertical  section.  If  »  ~  90' 
H  =  O,  which  gives  us  a  circle.  If  0  lie  greater 
than  «  (as  in  the  figure),  the  resulting  figure  is  an 
elliuac  ;  the  equation  as  it  stands  will  give  us  the 
position  of  F„  and  in  order  to  find  the  other  focus 
F,  the  radius  vector  must  bo  swept  round  in  the 
direction  of  the  hands  of  a  watch  till  0  becomes 
1  w  +  ft,  the  sine  and  cosine  of  which  are  both 
negative  ;  we  must,  therefore,  change  the  signs  of 
tbo  sine  and  cosine  of  0  in  the  equation,  and  the  re- 
sulting value  of  It  gives  us  the  position  of  the  other 
focus.  When  "  =  «,  the  curve  will  be  a  parabola, 
and  the  value  of  It  will  bo  (V  cos.  «)  '1  but  if  the  signs 
be  changed  aa  before,  the  denominator  =  O  and  It  ia 
iufinJto,  so  there  is  only  one  focus.  If  W  is  less  than 
a.  as  when  the  plane  is  in  the  position  r/e,  the  curve 
will  be  an  hyperbola,  one  curve  being  in  the  lower 
cone  and  the  other  in  the  upper.  In  this  ease, 
when  we  change  the  signs  as  before.  It  becomes 
negative,  showing  that  we  must  measure  from  the 
origin  in  the  direction  contrary  to  that  of  the  radius 
vector,  giving/,  as  the  conjugate  focus.— M.I. C.E. 

[48513.]- 


scnt*  part  of  a  cylinder  of  indefinite  length,  cut  by 
a  plane  of  indefinite  length  (seen  edgew  ays  in  the 
diagram).  This  plane  revolves  round  an  axis,  pass- 
ing through  O  at  right  angles  to  the  axis  of  the 
cylinder— required  an  equation  between  the  ordi- 
nate* x  and  ;/  of  the  focus  of  the  varying  ellipse 
caused  by  tbo  intersection  of  the  plane  with  the 
cylinder.  The  ellipse  is  shown  to  tho  right  of  the 
cylinder ;  its  minor  axis  wUl  always  be  equal  to  the 
diam.  of  the  cylinder,  but  it*  major  axis  will  vary, 
and  tho  position  of  the  focus  will  vary  as  the  plane 
revolves.  Now,  according  to  one  of  the  properties 
of  the  ellipse,  BC«  =  OA*  -  C8«.  Call  the  radius  of 
the  cylinder  r  (which  is  equal  to  BC),  so  wc  have 


r*  =  OO'  —  OF'  (these  lines  being  the  same  as  CA 
and  CS).    Again,  by  similar  triangles — 


.-.  OG  =  r-VT  + 
,v 

Substitute  these  values  of  OU  and  OF  in  the  above 
equation,  and  we  have  — 

By  reducing  and  tratmposing,  we  will  find  v'  +  J  V' 
=  j*t  *,  from  which  y  may  be  found  by  solving  the 
quadra  tic.  Thisequation  giro*  four  values  of  y.but  two 
of  them  will  be  found  impossible.  With  regard  to 
tho  second  part  of  tho  query,  where  a  cone  is  to  be 
substituted  for  the  cylinder,  I  find  that  the  problem 
becomes  very  complicated,  owing  to  the  fact  that  as 
the  plane  revolves  both  the  major  or  minor  axes  of 
the  resulting  ellipse  will  vary,  which  ia  not  the  raan 
with  tlvocyunder.-M.I.C.E. 


[48516  ]  -  DlTldinsr  Clrclea.-On  looking 
through  some  old  MSS.,  I  found  tho  following 
method  of  describing  a  polygon  of  any  number  of 
sides  in  a  given  circle ;  it  was  attributed  to  an 
Italian,  whose  name  I  forget.  Draw  a  lino  pcr- 
of  circle ;  the  i" 


A 

y     -/  — - 

B 

A  B  is  the  radius  C ;  divide  the  diameter  A  B  as 
required.  I  think  if  "M.  E.  1."  were  to  divide 
X  .  X1  into  10  equal  parts,  on  tho  edge  of  a  brass 
straight-edge,  he  could  divide  any  other  segment, 
either  larger  or  smaller,  by  placing  the  divided 
straight-edge  nearer  or  further  from  perpendicular 
A  B. -Gamma. 

[48.V2.1.] — Instantaneous  Shutter.  To  Mr. 
Laxcasthr. — There  is  evidently  something  wrong 
with  your  shutter.  1  cannot  4**11  what  without 
seeing'  it ;  but  I  never  have  liked  shutters  which 
open  and  close  from  the  centre  :  there  is  a  fatal 
objection  to  their  use.  You  perhaps  hare  a  spring 
too  strong,  or  the  shutter  catches  when  part  of  tho 
way  across.  You  should  try  to  obtain  a  photo  from 
an  upstairs  window,  keeping  tho  camera  firm  down 
on  the  window  sill,  then  expose,  and  if  the  image 
is  single  the  fault  is  in  the  stand.  1  should  like  to 
seo  one  of  the  prints  from  a  present  negative,  then 
I  could  tell  better  what  is  wrong. — W.  J.  Las- 

C  ASTIR. 

[48.VJ4.]— Photographic.— Your  best  plan  will 
be  to  pass  a  current  of  sulphuretted  hydrogen,  or 
to  pour  in  a  strong  solution  of  sulphuret  of  potash. 
The  resulting  silver  sulphide  may  then  be  collected, 
washed,  dried,  and  fused  with  an  equal  weight  of 
mixed  carbonates  of  potash  and  soda  ;  but  if  there 
is  any  considerable  quantity,  ami  you  are  unac- 
customed to  the  work,  vou  would  find  it  to  your 
advantage  to  hand  the  sulphide  to  a  professional  rc- 
fluer,  who  will  give  you  cash  or  fresh  silver  nitrate, 
a*  you  prefer.  Ool'd  can  lie  recovered  from  old 
toniiig-hatlis  br  pouring  in  solution  of  -irotosul- 
phate  iron,  anil  reduced  to  the  metallic  state  by 
fusion.  In  order  to  form  fresh  chloride,  however, 
it  is  simply  necessary  to  well  wash  the  precipitate, 
anil  re-dissolve  in  aqua  regia.— W.  RontxsOM,  J  vs. 

[48.Y3t.J-To  Engineers.-"  llydal  Mount'* sup- 
plies  so  littlo  information  as  to  dimensions,  purpose, 
length  of  traverse.  Ice.,  that  one  cannot  bo  certain 
of  suggesting  the  best  or  even  a  good  plan.  How- 
ever, a  rack  and  pinion— pinion  to  have  a  space 
without  teeth  to  produce  the momentary  rest  would 
give  an  intermittent  motion.— Scotch  Woreiku 
Mkcilaxic. 

[48533.]— Angles  of  Pyramid.— The  distance 
fmm  apex  to  middle  of  anv  sido  of  base  being 
radius,  half  the  side  of  Use  Will  lie  the  sine  of  half 
the  angle  made  by  any  side  with  the  side  opposite. 
In  fables  of  natural' sine*  they  are  calculated  to 
radius  :  therefore  divide  the  ulsive  sine  by  the  radius, 
then  from  table  find  tho  angle  corresponding  to  this 
new  sine  (sine  of  same  angle,  but  to  radius  1),  which 
multiply  ley  2  for  the  uvgTe  any  side  makes  with  tho 
sale  op]«oate. — SooTCIt  WoRKIMl  MkciiaXIC. 

[48533.]—  Angles  of  Pyramid.-Lct  a  i  he 
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the  sides  of  the  rectangular  base  upon  which  tho 
pyramid  stands  ;  d,  double  of  one  of  the  slanting 

ed, 


edge*  of  the  pyramid  ;  «,  the  angle 
plane  faces  of  the  pyramid :  then  I.  cos.  H  =  1U  I 
log.  a  4-  log.  A  -  J  L*log.  (rf  -  a)  4-  log.  (d  +  a)  + 
log.  (rf  -  4)  4  log.  (<f  +  *)]-  (Too  proof  ran  be 
nut  >t  desired.)  The  angles  between  the  edges  of 
the  pyramid  arc  found  by  ordinary  "solution  of 
triangles."— W.  H.  Blythe,  M.A. 

[48542.] — 1>.  and  N/W.B.  Loeoa.— To  "  Cab- 
BTAittO." — I  can  only  give  distribution  of  weight  nf 
the  ' '  Precedent "  class ; —Weight  on  leading- wheels, 


8tons;  on  driving- wheela,  loton*  lOcwt. ;  and  on 
trailing-wheels,  lOtons  lOcwt.  ;  total  weight, 
31tona  Bcwt.  Engines  of  the  1121  and  2200 
classes  are  stationed  at  Willesdcn,  Bletohley, 
Northampton,  Doacaster,  Rugby,  Walaall,  Bush- 
bury,  Manchester,  Birkenhead,  Chester,  Springs 
Brunch  (Wigun),  Liverpool,  Shrewsbury,  and 
Abergavenny.  One  of  the  oldest  of  this  class  that 
I  know  the  date  of  is  2207,  which  is  September, 
1875,  and  one  of  the  youugest  ia  2451,  whose  date 
is  1882.  Engines  of  the  518  class  are  stationed  at 
Willesdcn.  Nuneaton,  Leamington,  Coventry,  Wal- 
aall, Birmingham,  Bushbury,  and  St.  Helen's.  The 
engines.  I  have  seen  of  this  class  bear  dates  from 
1848  to  1852  inclusive.  Engines  of  the  "  Chimera  " 
class  are  stationed  at  Northampton,  Rugby,  Bir- 
mingham. Derby,  Stafford,  Manchester.  Chester, 
Warrington,  Springs  Branch  (Wigun),  Liverpool, 
Preston,  and  Shrewsbury.  One  of  the  oldest  I 
have  seen  of  this  class  is  1  Homed  821,  which  is 
May,  1863;  and  one  of  the  youngest  is  479 
Mastodon,  May,  1879.  Engines  of  the  '•  Precursor" 
class  are  stationed  at  Crowe,  Lords,  Bangor, 
Shrewsbury,  and  Carlisle.  Date  of  Thunderbolt  is 
November,  1874,  and  of  Pearl,  February,  IS7U. 
Engines  of  the  2007  class  are  stationed  at  Camden, 
Bletohley,  Northampton,  Rugby,  Leamington, 
Birmingham  (Vauxhall  and  Monument-lone), 
Derby,  Burton,  Bushbury,  Stafford,  Crewe,  Man- 
chester (Longsjght),  Leeds,  and  several  other 
places ;  date  of  437  is  October,  I860 ;  and  of  2036, 
September,  1871.  Concerning  1820,  I  may  state 
that  it  is  stationed  at  the  Vuuxhall  port  of  Bir- 
mingham sheds.  It  is  a  six -coupled  goods  engine, 
and  resembles  14  ,  2007,  130,  743,  Ac.,  in  general 
appearance,  has  a  four-wheeled  tender,  and  no 
cab.  I  see  it  nearly  every  <lay  of  my  life,  and  it  is 
used  (together  with  20,  913,  914,  and  1018)  for 
shunting  at  the  Lawloy-street  goods  -  station : 
sometimes  it  takes  a  truck  of  coal  to  an  engine- 
house  at  Aston.  If  Puck  were  a  Small  Bloomer. 
Its  cylinders  would  by  16  by  22.  but  as  it  is  one  of 
the  81  class,  its  cylinders  are  16  by  20.— Peo- 

[48544.]— Drilling  Engine-  For  one  revolution 
of  crank-shaft,  nut  revolves  JJ  and  screw  of  a 
revolution  ;  consequently,  screw  has  gained  f.t  or  J 
of  a  revolution  and  advanced  J  of  Jin.,  which  (Jin.) 
is  its  pitch.  Now  1  of  j  =  5lj  for  one  revolution  of 
shaft;  henre,  as  ]Vn.  :  lft.  : :  1  :  288  revolutions 
of  crank-shaft  for  1ft.  screw  advances  drill. — 
Scotch  Wouki.no  Mecuaxic. 

[48.VJ0.]—  Bricks,  Tilee,  and  Kilns.— In  reply 
to  the  query  of  "H.O.  B.,"  Exoueu  Mxciiaxic 
of  Nov.  1Mb,  Icon  recommend  a  capital  booh  on 
the  subject,  namely,  "  The  Manufacture  of  Bricks 
and  Tiles,"  by  Edward  Dobsnn  ;  illustrated,  3s. ; 
published  bv  Crosby  Lockwood  and  Co.,  7, 
Stationers'  Hall,  Court,  London.— F.  EvKWTT. 

[485.V2.]—  Electric  Bella.— In  the  single-stroke 
bells  no  contact-breaker  is  used  ;  the  two  wires  from 
the  coils  are  attached  one  tn  each  binding-screw. 
The  magnet  is  placed  so  that  the  armature  strikes  it 

d before  the  clapper  renches  the  bell.    You  will 
a  good  description  of  continuous-action  bells 
on  page  132,  last  volume,  No.  890. — Seaweki 


F  are  only  common  binding-screws,  and  no  eon- 
denser  is  wanted.  The  battery  is  connected  to  the 
binding-scre  ws  C  and  Z.  Uluod  or  sized  paper  is 
less  value  than  unsized  paper  as  an  insulator. — 
J.  SuTtLirrt. 

[48-ViO.] — Zinc  Cleaning. — To  clean  vine,  mix 
one  part  of  sulphuric  acid  with  12  of  water.  Dip 
the  zinc  into  it  for  a  few  seconds,  then  rub  with  a 
cloth.— Seaweed. 

[48573.]— Spindles  in  Woollen  JtUls.— I  hope 
no  one  will  be  discouraged  because  "  South 
Eastern  "  has  not  been  succrWtil  in  using  up  the 
above.  Sarh  spindles,  I  know,  can  be  bought  from 
almost  any  ironmonger,  ami  are  largely  used  for 
drills,  cIumjIs.  tools  of  various  kinds;  also  pins, 
studs,  and  other  macbincrv  uses.  I  am  proud  to 
own  a  collection  of  drills  for  ratcliet  brace,  made 
from  slabbing  frame  spindles,  and  find  they  will 
stand  at  least  as  much  rough  usage  as  drills  from 
ordinary  tool  steel.  I  have  also  other  tools  made 
from  spindles.  The  point  to  be  careful  in  is  in 
forging  ;  don't  heat  too  quickly,  and  temper,  say 
for  a  chill,  to  blue.— Laboe  Omnia  Vixen. 

[4N576.]— Nuisance— 8moke  -Smith's  Shop. 
To  Mb.  WirruEBriELlJ.  —  Please  accept  thanks. 
Here  follow  the  answers  to  your  several  questions 
res|iecting  my  query  : — 1.  Seven  vears.  2.  Un- 
certain. 3.  "An  ordinary  low  red-tile  chimney, 
level  witli  my  own  building.    4 .  About  two  years. 

An  organ  pipe-making  factory.  Shall  be  very 
grateful  for  early  reply.— A.  P. 

[48578.1  — DlatilUng.— "One  in  a  Fix"  should 
put  his  leaves,  flowers,  and  herbs  in  a  saucepan 
with  some  clean  water,  and  then  put  the  apparatus 
described  below  on  the  saucepan.     Boil  the  cou- 


[t8.VJl.]-Induction. 
.  shown  the  plan  t>f  an  ' 


In  the  annexed  diagram 
cud  with  the  wire 
Tbo  wire  A 


touts  over  a  slow  fire,  and  the  stenm  condensed  by 
the  apjiaratus  will  be  what  is  required.  The  appa- 
ratus is  made  of  tin.  A  is  a  cover  made  to  fit  tight 
to  the  boiler  or  saucepan  ;  B  is  a  tube  leading  from 
the  top  of  A  into  the  bottom  of  C  ;  C  is  a  round 
vessel,  anil  is  to  lie  kept  tilled  with  cold  water. 
When  the  water  gets  warm,  draw  it  out  of  cork- 
bnlc  I»,  and  refill  with  cold  water.  E  is  a  kind  of 
funnel,  put,  in  tin-  making  of  the  apjiaratus,  between 
the  bottom  and  the  body  of  C.  I  is  a  tnpered  tube 
fixed  to  the  bottom  of  C,  from  which  drops  the 
condensed  steam.  If  ''One  in  a  Fix"  likes  to 
advertise  his  address,  I  will  tell  him  where  to  buy 
an  apparatus  cheap.— W.  H.  Park. 

[48578.]  —  DUtilllng  Herba,  *c.  —  (1)  T 

obtain  an  oqucous  solution  of  the  odour  of  (lowers, 
leaves,  herbs.  Ac,  the  process  generally  adopted  i 
to  place  the  bruised  leaves,  herbs,  Ac,  in  a  retort  of 


about  the  sue  of  a  gallon,  anil  add  sufficient  water  to 
nearly  cover  the  leaves,  Ac. ; 


the  retort 


proceeds  from  the  inner  end  of  the  primary  coil  to 
the  pillar  E,  which  carries  the  contact  screw.  The 
wire  B  is  from  the  outer  end  of  the  primary  to  the 
binding-screw  Z.  Another  short  wire  connects  the 
other  binding-screw  C  with  the  pillar  F,  which 
curries  the  vibrating  spring  and  hammer.  In  a 
spark-coil  the  condenser  wires  are  attached  one 
to  tho  pillar  E,  and  the  other  to  the  pillar  F,  and 
the  ends  of  the  secondary  coil  are  brought  to  the 
gloss  pillars  O  and  F.   In  a  coU  for  shucks  O  and 


with  a  Licbig  condenser,  and  tho  condenser  with 
a  receiving  vc**el ;  apply  the  heat  of  a  Hansen 
burner  to  the  retort,  ana  distil  half  the  quantity  of 
water  added,  and  you  will  find  Unit  the  distillate 
contains  a  tine  odour  of  the  plant,  Ac,  used.  (2) 
"The  process  by  which  volatile  oils  are  usually 
obtained  from  ilowers,  leaves,  Ac,  on  a  small 
scale,  in  to  place  the  bruised  material  in  a  retort, 
B,  oilapting  tho  retort  to  a  Licbig  condenser  C, 
and  pa*aiiig  steam,  generated  in  a  flask  A,  through 


a  glass  tube  E,  to  tho  bottom  of  the  retort.  The 
steam,  in  its  passage  thruugh  tho  substance,  will 
rarry  the  particles  of  oil  over  the  neck  of  the  retort 
into  the  condenser,  and  thence,  liquefied  and 
cooled,  into  the  receiving  vessel  D,  when  the  Ofl 
will  lie  found  floating  on  the  water."  The  oil  may 
be  collected  by  muniug  off  the  contents  of  D 
through  a  glass  funnel,  having  a  stopcock  in  the 
neck.  After  this  is  done,  you  will  find  that  tho 
water  contains  a  much  liner  odour  of  the  substance 
used  than  in  the  first  instance.  -Blake  Bexjajux. 

[48591.] — Screw  -  Taps.— I  have  made  die* 
frequently  with  the  usual  working  taps :  they  always 
made  practically  a  good  enough  job.— Scotch 

[48591 .  —Screw-Taps.  —  "  Young  Turner  M 
should  not  stigmatise  as  imp  sstble  the  making  of 
dies  from  ordinary  taps,  simply  becauso  ho  is  not 
acquainted  with  the  method.  I  venture  to  give  the 
method  I  followed  in  New  Zealand,  in  a  port  of  that 
colony  where  hubs  or  lathee  were  out  of  the  question 
altogether.  Stock  (double  chamfer)  made  m  usual 
way  ;  dies  well  fitted  and  screwed  hard  home ;  hole 
drilled  from  tho  centre  of  the  division  of  dies,  and 
carefully  tapped.  On  removal  from  stock,  sufficient 
filed  off  to  allow  dies  to  close,  and  clearance  holes 
drilled,  relief  to  cutting  edges,  Ac,  filed,  and  the 
dies  carefully  tempered.  I  have  in  my  possession  a 
lot  I  made  in  above  manner  from  vV  upwards  to  j  in . 
of  Whitworth's  and  brass  threads,  and  their  work  will 
compare  favourably  with  that  of  almost  any  shop- 
tools  of  the  kind  ever  used.  I  am  not  an  amateur, 
but  a  practical  fitter  of  26  years. — Tae.ut.na. 

[48598.]—  Tinned  Heats.— It  is  mere  fancy,  as 
Mr.  Scott  supposes,  the  idra  that  tinned  meats  do 
not  contain  as  much  nourishment  as  fresh  meat. 
The  fancy  may  have  arisen  in  this  way— that  Aus- 
tralian mutton,  for  instance,  U  not  so  rich  as  ours, 
and,  bring  thoroughly  cooked,  one  can  eat  n  great 
deal  of  it.  Personally,  I  like  the  fat  of  boiled  Aus- 
tralian mutton,  and  it  likes  me,  whereas  I  can't  cot 
the  fat  of  a  cold  shoulder.  Hence,  if  I  sat  down 
to  the  tinned  meat  I  should  eat  more  than  if  it  were 
Southdown  cooked  yesterday.  All  fresh  joints  that 
are  intended  to  bo  served  as  boiled  should  be  put 
into  hot  water  in  order  to  avoid,  as  much  as  possi- 
ble, tho  waste  by  extracting  the  juices.— Ncx.  Dob. 

[48600.]-Spseding.-Tho  simplest  way  to  find 
the  speed  of  pulleys  and  gearing-wheels  is.  I  think, 
as  follows:  Multiply  tho  diameter  in  inches,  or 
number  of  teeth  in  driver,  by  its  speed  per  minute, 
and  divide  the  product  by  tho  required  speed  of 
driver.— D.  Woodukad. 

[48601.1— Transparent  Photo.  Views.— Your 
ideas  seem  to  be  somewhat  mixed.  Oivrn  suitable 
negatives,  you  can,  as  a  matter  of  course,  obtain 
any  number  of  transparent  positives  from  them, 
either  by  the  wet  collodion  or  gelatine  dry  pn.«ess. 
Truns|s>reucies  might  be  nuido  from  paper  prints, 
but  tho  result  would  bo  a  loug  way  inferior  to  tliose 
mado  as  iiIkivc.  In  copying,  a  good  deal  d>  jituds 
upon  the  care  and  Bkill  with  which  the  copy  is 
made ;  but  there  is  always  a  little  falling  oil  in 
quality  as  compared  with  a  print  from  a  good 
direct  negative— W.  Roim.nsox,  jl'.v. 


[48<11 2/ [  Silvering  Process.— '  Altair  "  will 
find  Brashear's  silvering  process  in  No.  794.  for 
June  Uth.  1880.  His  other  question  as  to  what  I 
mean  by  "commercial  process,"  1  can  only  answer 
by  saying  the  process  which  is  followed  by  theme 
engaged  in  the  trade  oi  silvering  looking-glasses 
with  pure  sUvcr.  It  is  a  trade  secret,  and  is  kept 
so.  1  think  it  is  a  modification  of  Itochelle  salt 
process.  It  is  very  cheap,  gives  a  very  firm,  hard, 
adherent  deposit,  of  euy  thickness.  I  have  a  flat 
so  sdvered,  which  U  absolutely  impervious  to  sun- 
light, and  seems  perfectly  ceitain  in  its  results  on 
the  largest  surfaces.  I  do  nut  believe  a  surface  of 
100ft.  superficial  presents  any  difficulty  whatever. — 
Enwix  HoLiuai. 

[48614.]—  Warping  of  Lathe-Beds.— I  heliere 
lam  right  in  supposing  that  every  casting  is  more 
or  less  in  a  state  of  tension,  and  is  what  iu  an 
animal  we  should  call  "  hide-bound."  If,  there- 
fore, the  hard  skin  of  the  upper  surface  alone  is 
removed  by  the  planer,  this  surface  will  liecoroe 
convex,  wliereas,  if  planed  on  both  faces,  the  bed 
will  be  level.  I  think  this  convexity  may  inm-neo 
gradually,  so  that  when  issued  from  the  factory, 
the  defect  may  not  be  recognised.  All  lathe-beds 
should  be  first  planed  at  hnttom,  and  afterward* 
finished  on  the  upper  surface  ;  but  very  possibly 
some  makers  of  the  small  lathos  may  d.'rm  it  un- 
necessary to  do  more  than  faiw  the  top.  But  if  the 
bed  is  not  substantial,  it  may  even  bo  made  convex 
by  screwing  up  too  tightly  the  bolU  attaching  it  to 
its  standards.— O.  J.  L. 

[48017.]  -  Horse  -  power  and  Screw  -  Pro- 
peller.— 1  am  sorry  I  cannot  give  tho  approximate 
h.p.  of  engines  :  but  I  will  give  you  a  hint  about 
propellers.  I  am  engineer  of  a  bout,  85ft.  loug, 
18ft.  beam ;  her  draught  is  7ft.  Gin.  aft,  and  6ft. 
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forward:  cargo,  lnntcns.  The  engines  are  20 
nominal  h.p. — ru.,  high  p.,  llin.,  low,  Uilin.,  with 
18in.  stroke,  lbnler-prcssure  is  6.ilb.,  revolutions, 
130.  Propeller  is  6ft.  tin.  diam.,  "ft.  Oin.  pitch  ; 
arosed,  li>  miles  in  still  water  (Biver  Ouse).  We 
have  Norfolk's  patent  propeller,  it  being  the  only 
one  of  that  kinit  afloat :  it  is  '1  mile*  jut  hour  faster 
than  the  propellers  in  general  use.  I  have  pleasure 
in  recommending  this  propeller  to  you,  believing  it 
will  speed  your  yacht  to  1 1  or  12  mile*.  I  may 
also  say  the  boat  is  got  under  way  very  promptly, 
either  ahead  or  astern,  and  the  violent  agitation  of 
the  water  and  Hide  wash,  usual  with  the  common 
form  of  propeller,  are  altogether  done  away.— J. 
GaiMEXAX,  s.s.  Tu  o  Butt,  York. 

r*8fil7.]  —  Horae-Power   and  Screw-Pro- 

p«llor.  — rhe  h.p.  derived  from  your  engine  when 
running  at  136  revs,  per  minute,  is  apjiroximately 
5)0.  1  could  have  told  it  you  with  more  certainty  u 
you  hail  mentioned,  among  vour  other  dimensions, 
the  volume  of  the  receiver ;  but  not  knowing  this. 
1  have  taken  the  pressure  of  steam  on  entering  h.p. 
cylinder  at  tilb..  and  a  mean  back-pressure  in  the 
h.p.  cylinder  equal  to  about  <v!>lb.  I  presnmo  it  is 
a  printer's  error  that  I  read,  vacuum  MAin.,  and 
I  think  you  mean  it  for  2ooin.,  and  1  have  used 
this  latter  number  in  my  calculation.  It  ixabsurd 
to  cut  off  steam  at  ,V,th  of  the  stroke ;  you  liad 
better  alter  your  valves  so  as  to  cnt  off  at  f  or  even 
J  stroke.  This  explains  why  the  draught-plate* 
arc  required  to  lie  closed  so  often.  In  cutting  off 
at  ,',jth  stroke  you  scarcely  use  anv  steam,  though 
what  does  enter  the  cylinder  is  of  701b.  press  lire  ; 
anil  as  you  cannot  very  well  get  up  a  higher  speed, 
your  l">iler  generates  steam  faster  than  vou  can  use 
it,  and  consequently  you  have  to  shut  the  draught - 
platen.  With  regard  to  the  pitch  of  propnllrr  re- 
quired for  a  faster  speed,  you  arc  probably  now 
using  one  of  7'tft.  pitch,  and  to  obtain  a  speed  of 
eleven  knots  per  hour  you  will  want  one  of  fj'ft. 
pitch,  allowing  fur  a  positive  slip  of  1  o  per  cent,  if 
vou  continue  to  run  your  engines  at  the  same  speed. 
But  for  eleven  knots  an  hour  you  must  have  three 
times  the  power  required  for  MJ  knots,  and  conse- 
quently your  engines  will  have  to  be  of  at  least  27U 
h.p.,  since  the  ]iower  \aries  asthocutw  of  the  speed. 
You  will,  of  course,  obtain  a  greater  power  from 
engines  by  making  more  u»o  of  the  boiler  and  not 
expnndiug  so  much  ;  but  I  am  afraid  ymi  have 
trouble  in  getting  II  knots  an  hour  as  you  wish.— 
H.  P>.  (i. 

(4Si320  1  Portrait  Lena.—  There  must  bo  some 
mistake  :  cither  your  camera  does  not  expand  suffi- 
ciently, or  you  have  forgotten  what  was  said  aliout 
using  stojis.  Your  proposed  combination  would  not 
answer  at  all.  though  you  might  make  a  doublet  by 
obtaining  another  lea*  similar  to  tho  front  lens,  and 
placing  them  with  the  Oat  sides  towards  one 
another,  at  about  I  in.  apart  and  with  a  stop 


[48621.]—  To  Mr.  Lancaster.—  You  cannot 
produw  positives  in  the  camera  direct.  You  must 
tint  take  a  negative,  anil  then  print  a  positive  from 
the  negative.  This,  of  course,  you  know  all  about . 
if  nut,  I  will  tell  ynu.    W.J.  LaxcaStuii. 

[48623.]  -Moleskins.- A  very  cheap  and  effi- 
cient way  to  prewrvo  moleskins  is  the  following.  I 
have  often  tried  it,  and  can  thus  vouch  for  its 
answering :— Stretch  tho  skin  well  on  a  board,  with 
the  fur  downwards,  and  keep  it  in  position  by 
■—>  it  with  tinned-tack:,  round  the  edge-  Then 


it  with  spirits  of  camphor,  and  rub  it  in  . 
after  this  pour  about  a  teospoouful  of  rum  on,  and 
rub  this  in  with  common  yellow  soup,  and  leave  it 
to  dry.    Iu  two  or  throe  daya  it  will  bo  ready  for 


ng  off.  and  will  be  found  to 
though  limp  through  the  application  of  the  soap. 
They  will  keep  thus  for  any  length  of  time  in  a 
fairly  dry  place.— H.  B.  O. 

f486"2:i.]-Kole«kin«.— I  am  about  trying  tho 
following,  as  w»on  as  I  can  get  a  mole  ;  |jcr)ui]«  it 
may  be  of  some  UBe  to  "A.  C.  W."  It  appeared 
in  The  f  otwtry  in  1878 :-" Nail  the  fresh  skin 
tightly  and  smoothly  against  a  door,  keeping  tho 
skinny  side  out.  Let  him  next  proceed  with  a 
broad -hladed  blunt  knife  to  scrape  awuy  all  loose 
pieces  of  flesh  and  fat ;  then  let  him  rub  in  much 
chalk,  and  be  not  sparing  of  his  labour  ;  when  the 
chalk  begins  to  powder  and  fall  off,  let  him  take 
tho  skin  down,  till  it  with  finely-ground  alum, 
wrap  it  closely  togctlier,  and  keep  it  so  in  a  dry 
place  for  two  or  three  days ;  at  the  end  of  that 
time  let  him  unfold  it,  shake  out  tho  alum,  and  his 
work  is  over."— T.  E.  L. 

[4WJi:..]-Toninir  Solution.-To  Mb.  Lax- 
CAflTKJl.-  Toning  suliitiun  :  chloride  of  gold,  Igr.  ; 
acetato  of  soda,  3ngr,  ;  distilled  water,  5o*. 
This  should  be  made  up  a  day  before  being  used, 
ami  will  keep  for  a  long  time.— W.  J.  Baxcastkh. 

[1S63D.]  —  To  "MI  C.E."  or  Fred.  Walker.— 
Steam  oticys  the  same  laws  as  regards  compression, 
expansion,  and  consequent  increase  or  reduction  of 
pressure,  as  air  or  any  other  elastic  gas.  If  we  have 
a  cylinder  and  piston,  the  piston  being  at  one  end, 
anil  we  push  tho  piston  half-way  down  the  cylin- 
der, tho  pressure  will  tJicn  be  double  of  what  it  was 


to  tho  pressure  in  tho  boiler.— 


push 

steam  or  air  is  reduced  to  a  quarter  of  its  bulk,  the 
pressure  will  be  four  times  what  it  was  originally, 
and  so  on.  Tho  pressure  will,  therefore,  be  inver- 
sely proportional  to  the  bulk  or  volume.  This  is 
usually  shown  graphically  by  taking  a  straight  line 
to  represent  the  length  of  stroke.  lHvide  it  into  a 
number  of  equal  parts,  and  from  one  end  draw  a 
lino  perpendicular,  an  which  mark  off  to  any  scale 
the  pressure  that  there  is  in  the  cylinder  (if  air,  at 
ordinary  pressure,  it  will  be  nearly  1 51b.  on  the  inch), 
then  raise  perpendiculars  from  the  other  {toiuts  and 
mark  off  the  various  pressures  calculated  as  above. 
The  line  joining  tho  ends  of  theso  ordinate*  will 
formacurvo  which  is  called  the  hyperbola,  one  of  the 
conic  sections.  In  the  case  supposed  in  the  query, 
where  the  back  pressure  is  1Mb.  on  the  inch,  I  pre- 
sume that  this  means  the  absolute  pressure,  that  is 
to  say,  that  it  includes  the  pressure  of  the  atmo- 
sphere, wliieh  itself  is  nearly  that  amount.  When 
the  exhaust  port  is  closed  by  tho  valve,  tho  piston 
being  3in.  from  tho  end  of  its  stroke,  and  4iu.  from 
end  of  cylinder,  tho  pressure  in  tho  inclosed  space 
is  1Mb.  oa  the  square  inch,  whether  steam  or  air. 
If  the  piston  is  then  moved  on  3in.  tho  volumo  will 
lie  reduced  to  one  quarter,  and  the  pressure  will, 
therefore,  be  four  times  1Mb.,  or  601b.  on  the  square 
inch;  but  before  then  tho  "lead"  would  nave 
opened,  which  would  either  increase  or  reduce  this 

[486:i!t.]— To  Fred.  Walker.— Boyle's  or  Mar- 
riottr's  law  reads  thus  : — "Tho  volume  of  a  given 
weight  of  gas  varies  inversely  with  tho  pressure  ; 
the  temperature  remaining  constant."  Showing, 
therefore,  that  when  steam  is  cut  off  in  the  cylinder 
of  a  rteam-cngino  during  tho  stroke,  the  pressure 
decreases  in  direct  prujiortioit  to  tho  iucreasn  of 
space  that  the  steam  occupies ;  and  the  saino  law  of 
course  applies  to  the  cose  yon  cited,  that  decrease 
of  space  between  the  piston  and  cylinder-cover  is 
followed  by  an  increase  of  pressure  in  the  same  pro- 
lHirtion  :  temperature  supp-wed  to  be  constant.  • 
r  Krr>.  Wajjlhb. 

[IMUri.]—  Photography.—  As  tho  defect  com- 
plained of  might  arise  from  various  causes,  it  is 
difnenlt  to  point  out  the  precise  reason,  in  tho  ub» 
sciice  of  full  particulars  as  to  formula!  used  and 
mcthnd  of  working.  Supprwiug  vour  collodion, 
bath,  and  developer  to  lie  compounded  according  to 
any  of  the  usual  formtil.T,  tho  most  likely  reasons 
are  insufficient  sensitising,  or  too  short  exposure. 
Then,  again,  beginners  who  have  never  seen  the 
operations  performed,  are  apt  to  make  curious  mis- 
takes in  manipulation,  such,  for  instance,  as  taking 
up  a  large  bottle  of  developer,  and  pouring  it  over 
the  plate  like  water  fmm  a  tap.  Bid  you  do  any- 
thing of  that  kindf— W.  ltonissox,  Jus. 

[48041]  Tho  Diumul  Inequality  of  the 
Tides.  1(  the  writer  of  this  query  had  submitted  ) 
his  difficulties  to  a  fow  minute*'  consideration,  I 
should  almost  imagine  they  would  have  disappeared 
altogether ;  however,  hero  is  the  explanation  he 
requires.  The  distance  between  the  moon's  centre 
and  the  earth's  surface  directly  under  it  being  less 
than  the-  distance  between  their  centres,  it  follows 
that  the  attraction  upou  tho  waters  on  this  side  of 
the  earth  is  greater  than  that  upon  the  earth's 
centre,  the  waters,  not  Itf-mgrigid  like  tho  earth,  arc 
pulled  away  from  it  and  heaped  up  under  the  moon. 
Again,  tho  distance  between  tho  moon's  centro  and 
earth's  centre  being  less  thou  that  between  the 
moon's  centre  and  remote  side  of  tho  earth,  it  fol- 
lows thit  tho  earth  (tho  earth  must  move  with  its 
ceutre)  will  be  pulled  away  from  the  waters  on  this 
side,  having  them  heaped  up  to  the  same  extent  aB 
on  the  side  directly  under  the  mooii.-  L.  Benjxey. 

[48GJ.J.J  -Pump.—  Tho  simplest  pump  you  can 
liave  for  your  purpose,  and  the  otic  that  will  give 
the  least  trouble,  is  a  bucket-pump.  So  you  may 
proceed  to  take  your  ideas  fmm  an  ordinary  kitchen 
pump  (which  is  one  of  the  same  class).  Let  the 
barrel  be  bin.  diam.  inside,  and  the  bucket  liavo 
12in.  stroke.  The  bucket  should  be  pocked  with 
leather,  and  is  best  made  of  brass.  There  should 
bo  a  joint  on  the  top  to  allow  for  tho  vibration  of 
bucket-rod,  or  what  is  better,  let  the  bucket-rod 
work  through  a  guide,  and  use  a  forked  connoct- 
ing-rod.  The  suction  and  bucket- valves  may  bo  of 
leather,  weighted  with  lead.  The  engine  should 
drive  the  pump  by  gearing,  so  that  tho  engine  will 
make  3  revs,  to  1  of  the  pump.  A  pin  mav  lie  fixed 
in  one  of  the  largo  wheel-arms  to  work  tne  pump. 
Taking  the  stiecd  of  pump  lit  10  strokes  |>cr  mill., 
this  si*c  bucket  will  deliver  over  80  gals,  per  min . 
A  centrifugal  is  a  good  pump  when  in  good  hands, 
and,  I  think,  would  be  beyond  your  means  to 
make,  Besides  this,  it  requires  pinning  before  you 
can  use  it,  unless  fitted  with  an  exhausting  ar- 
rangement, and  is  moreover  a  ticklish  pump  to  put 
into  inexperienced  hands,  I,  therefore,  iurlino  to  a 
bucket-pump  for  reasons  stated  above.  If  you  re- 
quire anv  further  particulars,  write  again. — Lajmji: 
(Jx.nia  Vixcrr. 

[48649.]—  Bean-MiB.— Tho  rollers  are,  no 
doubt,  chilled.  They  cannot  be  softened  and  then 
re-hardened.  You  must  use  a  diamond  tool  to  cut 
them.— Lahou  Uxsia  Viscn. 
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QUERIES. 


[4WJ.1   Hoating  Apparatus.    T  shouM  be  »lsj 
f  »..iiie  pr»eUuil  eaguietr  vroall  give  io«  laformaUon 
sp«jtiji^Uie  e 


re*l 
i  hup  1. 
l»s.i|,|e  who 


could  construct  onn  if  furnished  with  a  simple  plan. 
Kindly  give  some  idea  of  the  rviuired  outtuv  —  Ci.kbict*. 

~  .'i  —Model  Locomotive  Coupling-Hods 

— 4  an  any  reader  tell  how  to  put  the  (OnlmeUd  buslies 
iato  touplin*-rods  t  Also,  bow  to  cut  the  slot  fur 
ihe  cotter  t  The  rods  arc  out  in  malleable  iron.— 

8llASXi»IT  AC. 

f4888«.]— Model  Axle-Boxes.  -Can  say  reailer 
help  me  I  1  wuut  to  make  axle-boxes  witli  cbwd  fronts 
fur  a  tender.  The  uxiun.  of  Journals  is  5-liln  I 
should  be  much  obliged  for  a  ■ketch,  as  I  have  no  draw- 
int.'*,  ami  have  to  make  tender  by  guesswork. — Hiiakje* 
srisa. 

[4W7  1-Oronnd  Landlord  and  Tenant  —  To 

Ms.  Wn  iirseiKi.i..— I  aiu  tho  owner  of  a  plot  ot  freehold 
tana,  upon  which  is  built  a  couple  of  leasehold 
houscn  on  a  lease  of  99  years.  The  owner  of  the  ssid 
homes  lins  pud  me  the  ground-rent  regularly  up  to  eight 
).«!« o),-o.  when  ho  borrowed  money  on  Ukm  hmu«s 
lium  «n  auetiinveer,  who  now  collects  the  rents,  and  has 


sion  ol  the  deeds,  Ae  On  the  i»-eu«on  of  his  pay. 
•  the  gcnuel-retit,  he  has  paid  m*  le"  tlie  ioemne 
■ran  which  1  no  exempt  ;  and  not  unly  has  he  done 


mg  me  t 
tax,  from  v  _ 

thst,  but  he  refuses  to  let  me  have  the  receipt  which  is 
given  in  such  coses,  so  that  I  might  claim  exemption.  Is 
lie  not  acting  contrary  to  Isw  by  so  doing,  and  what 
should  1  do  to  right  myself  in  the  matter  t  Fais  Pi  av. 

^tislAH.' — To  Dr.  Edmunds  -  1  am  snffering  from 
a  scrofulous  disease,  and  am  thinking  shout  emigrating 
to  on*i  ot  the  Colonics  or  America  ;  Far  West),  1  don't  cure 
which.  What  place  would  you  advise  me  to  go  to  that 
would  most  benefit  my  complaint !  Psookes*. 

[tMSO.}—  Magnetic  Generator  I  thank  "Sigma" 
for  his  reply  respecting  dynamos,  but  I  have  stnaa 
dneided  to  make  a  nowiTful  magnetic  generator  on  the 
principle  ot  tho  Alliance  machine,  in  which  electros 
revolve  past  the  poles  ot  powerful  steel  unuruet*,  as  it  is 
lUlhculL  to  arrange  oommutators  to  act  several  times  in 
•mo  revolution.  Will  tlie  alternate  current  that  will  be 
generated  light  the  incandescent  farm  of  Uunp,  as  this 
alternate  method  would  be  simpler  to  construct  I  -  Kliu- 
ika. 

[i^Ml.]— Legal.-  To  Ms.  F.  Wrrn mrisiJ>.— A-  sells 
two  houses  to  It,  which  let  weekly.  C.  who  lives  in  one. 
lias  been  receiving  the  rents.  As  A.  had  borrowed 
money  an  ths  title  deeds,  11.  paid  A.  £70  on  the  Tuesday 
hindrance,  to  enable  A.  to  gel  the  documents  from  D. 
The  "  conveyance  "  was  signed,  and  remainder  paid  on 
Thursday,  when  A.  pnwdsed  to  give  tenants  notice  to  pay 
rrnttoil.  ;  but w lieu  11  culled  thenextM(Kidoy.A.hadnot 
done  so,  but  C.  had  drawn  the  rents  as  usnid.  Is  B. 
entitled  to  that  week's  nut  that  the  purchase  is  com- 
pleted on  Thursday  I  Kindly  advise  me  "hot  ti  do.- 

Al'T  t»uCAUJt. 

risuni.]—  Sick  Child.— To  Da.  Emotm.— I  shall  be 
much  obliged  for  any  advice  lit.  lilmunds  tan  give  roe  : 
My  little  boy,  iigi-d  7,  hss  Iweu  tor  the  last  three  yean 
subject  to  u  KivmlKal  disturtsuice  of  the  stomach,  Un  ly 
Ucoming  more  fre  iuent.  Aliout  one  week  in  eirery  four 
be  is  laid  up.  I  hsve  consulted  a  medical  man  mote  than 
once,  but  without  effect;  and  I  cannot  afford  a  doctor's 
lull  etery  month.  The  attack  r 
lite,  heml-aclie,  and  lassitude  ;  1 
ptached,  with  dark  circles  round 
twasKkntwaml  vomiting  ensue,  which  i 
l.utlii»api»:-tiU'ilo<»notreturnforaweelc  , 
u- ~..  nasi  sis'  the  Mrst  symptom.  The  child  bceouioswcak 
and  tlilli,  and  tbi-n  just  as  he  is  jiiiklng  up  another  attack 
c\iuic*on  lam  careful  Ui  give  him  nothing  but  plain, 
wholmome  food-  no  sweats  or  anything  t'i  upset  him. 
and  he  has  as  much  outdoor  exercise  as  possible,  and,  cx- 


1  I  cannot  afford  a  doctor's 
:k  begins  with  loss  of  appe- 
•  ;  his  face  btv-imes  any  and 
omul  bis  eys.  Inadsyiw 
ue.which  grsdaallv  pass  off; 
pV.  I  give  huti  sen 
child  bevoineswc 
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crpt  in  winter,  n  cold  morning  bath.  In  aununcr  nettle 
raili  acrompuni.w  the  ur~  u  ;  hut  liurl  nunmrr  this  wa* 
not  very  noticriil.lc.  \\  ould  tonics  or  eod-liwr  oil  da 
him  good!  I«  h*.  likely  lo  grow out  of  it .'   A.  Bautlott. 

[4H6M.; -Fainting  Iron  Tank  —A  oast-iron  Unk 
ha*  born  constructed  nod  bird  on  a  tower  for  tic  supply 
of  water  toa  town .  The  tank  n<  fixed  »boiit  I N  months  now, 

!«'«'••!  with  ••:  al-colour  <  a 

Thi*  la  now  patchy,  and  it  must  l«  done  agi 


•other  way,    It  is  ■  „ 
a*  much  in 


or  treated 
u  quick- 
would  be  felt  if 


or.lin.rj-  liineaaahing  answer  as  well  iu  point,  and  prr- 
sttt*  the  coat-irou,  or  <un  any  cormcpondr-nt  suggest  a 
method  which  he  ho*  known  to  answer  r  Expe'iteiHC* 
ure  *oeuebt.-  T««. 

[48fW.'— Printing  on  Bone -fan  any  reader  tell 
me  how  the  best  tooeh-hruahc*  are  printed.   I  have  tru-1 


[«■**■.]  The  Laws  of  Moving  Bodies  «ivrn 
the  weight  of  a  flywheel  revolving  at  a  certain  speed  in 
feet  per  scicomi,  h.»w  am  I  to  ntlodate  the  lorce  it 
would  give  out  in  reatiating  an  lm>aw  of  apeed  In  a  very 
abort  time,  aay  half  a  seavilid  !  Could  it  be  pot  by  the 
formula  t "J^Lr  ' 


Take  the  wheel  of 


Silver'* 


marine  governor  which  is  loose  on  ita  ehxft,  but  kept  in 
phus»  by  a  spring.  Say  the  wheel  weigh*  »>ilb„ 
and  revolve*  at  a  speed  (at  the  rim!  of  15ft.  per 
aeoond.  If  thut  speed  i*  ini  erased  to  'ic'tf  per  m'eotui  in 
half  a  aeoond  of  lime,  what  fort*  or  pressure  would  the 
spring  have  to  ewrt  in  order  to  Ju*t  overcome  tin'  inertia 
of  the  wheel,  and  thua  prevent  it  from  luinging  back,  aa 
it  were,  at  lt«  immial  apeed.  It  ahooJil  be  undcrato.-d 
that,  the  wheel  Uing  loose  on  iu  .haft,  all  turning  reiwcr 
ia  given  to  .1  OirougTi  the  spnng.   J,  Ii.  II  It. 

[•**»».• -Water. -  With  H«>ft  head  of  water,  what 
number  of  gallon*  per  hour  would  pas*  through  u  xin. 
pipe  at  one  mile  distant  from  head,  tie  Kin.  outlet  being 
on  a  ran.  main  1  In  reply,  would  correrr* indent  kindly 
give  -ample  rule  for  working  this  out,  and  oUigo  fars- 
sts*  1 

[48886  Warns  and  Pickles.  Wanted  information 
on  the  above  subject.  Uinta  on  the  «*  lection  of  fruit*, 
the  kind  of  augar  used,  the 


[ifOff.]  Induction  Coil.— I  am  making  an  induc- 
duction  roil,  and  alter  having  wound  on  a  few  layeia  of 
the  Mrondary  w  ire,  I  um  unable  n>  get  an  indue**!  cur- 
rent by  teating  it  iu  the  usual  manner.  If  the  Keondary 
wire  la  connected  with  the  battery,  the  needle  la  at  once 
deflected,  thus  ahowing  tiic  tevcindary  ia  not  broken,  and 
a  like  result  i»  obtained  when  teatiug  the  primary.  I  use 
two  leclanehe  eel  la  lor  teating.  and  have  inclosed  the 
core  of  iron  win*  in  u  r»ice»  of  iron  tubing  I  shall  feel 


extremely  obliged  ii  any  of  your  valued 
will  tell  tut  what  ia  wrong,  ami  how  to 
Ztao. 

(«W8  ;-8awing  Meat  by  Machlnery.-I  tarry 
on  a  large  butchering  buaincw,  and  would  like  to  know 
if  aawing  beef  by  machine  ry  could  be  introduced.    I  have 


nntnri  I 

'  "■  ri  Ina- 


l  aatiaf ae-tory  deferral 
g?«;,m'dntKboo2' 


Micro-Photography.  —  Can   ••  Ordrrie 


a  good  gas-engine  for  wcirliing  a  chopper,  and  would  liki 
il  1  could  get  a  saw  or  aawa  of  the  proper  kind  driven  hi 
tl.at  the  dilft  rt-ut  joiut*  could,  I  think,  la?  cut  much  better 
and  certainly  mudi  quicker.   J.  Brasauii,  Belfast. 

t**»r».i-  Methyl  and  Ethyl  Caoodyl.  Would 
above,  with  cjuatiotia  Btoisara. 

;«6J0  ]  —  Eatimation  of  Nltrie  Aeid  In 
Nitrate*  by  Fusion  with  Pot&saie  fiichro- 
mate  or  Quartz.  Would  aouie  reader  who  has  used 
this  process  kindly  favour  me  with  full  working  details  of 
it  or  of  aouw  eijunlly  ample  pre 
have  never  auefv**U-d  iu  making  a  aatiafac 
tion  of  nitnc  acid  by  it,  hut  I 
of  manipulation,  a*  the  deta; 
very  meagre.—  ItKoixxra. 

[tSCJI 

Vital  '•  or  some  other  cvirmnoudcut  please  inform  lue 
whether  the  visual  and  aclinic  foti  ol  a  mirrn-ol.Ji'cUve 
in  use  for  photography  are  tlie  same  distance  a|airt, 
■whatever  the  dialance  of  the  grounil-glase  scrwn  (or  sen- 
•itive  plate  i  from  the  nbjcrtiw  f  if  not.  of  course  it  fol- 
lowa  that  a  diflenut  coirerttun  would  lie  required  when 
the  screen  is  near  tlw  objective  fiom  that  n*iuited  when 
it  is  at  a  diatnoio' (rein  it  If  the  distanre  vsiks.  plea»e 
give  a  formuia  for  ea<ulating  the  correction  at  itiiferen'. 
dsvtajKe«f,  and  then  that  for  one  distance  luia  been  found 
experimentally.-  Dsavriv, 

■*SG!1  1  Sand-Blast  Files. -tiome  years  since  the 
"  E.  M  "  republished  a;i  article  Irom  an  American  Jnfet, 
illustrating  sod  cxpUinlog  the  proccsa  of  aluirianing 
wolli  rlle»  by  llie  aand-bburt.  Having  U*n  struck  with 
the  novelty  of  the  pro.*-*!..  I  Iiad  several  tiles  busted  at 
the  aand-blaat  worka  in  lilac's  lim-road.  Atflratthey 
cut  well  actually  lictter  tlia'n  new  ,— but  the  edge  Mum 
;  off.  and  on  the  whole  I  ivmclud.-d  that  new  nlea 
>  tlie  cheaper  in  the  end.  From  conversntjou*  »itb 
tried  tlicm.  I  IoiiikI  my  iou<lu-i'ina 
t<ly,  I  have  heard  new  aand- 
wilh  pralae  Have  ony  of  the 
•'  IS.  M."  niuUra  ha. I  any  cxtsrimce  with  them  f-J.  C, 

Hhe!^  i— French  Locomotives.— T<>  Mn.  Oosnr, 
-  As  you  have  kindly  volunlwrol  information  mi  tlie 
■bote  »u!ijcct,  I  venture  to  ask  you  the  folloaing 
i|ucnea  :  i  an  you  give  duncuMun*  of  single  cnglnca  on 
tne  Western  lUulu  .y  of  r'ranee  by  Bud  lleoiir  1  They 
have  dnvuMg-wlierta  lift .  7in.  or  rift  lisjn.  ft  think).  Ijwt 
June,  1  travelled  behind  one  of  tlua  type  on  the  Tidal 
e\|*n.~».  e  x  St.  Laurew  far  <*  Bum  n.  itw date  was  lnw 
There  «aa  a  atualler  .  law  .  nine  out  in  IM.1  with  li)  i-yla 
and  ift.   liin.   drivir*.    nierc  arc  sume  tank-enginn 


in  their  turn  succeeded  by  the  enormous  eight-wheel  four- 
coupled  express  rngtoea  which  now  work  the  express 
tjumr  to  Bwitnerland  and  the  8outh  of  France.  1  nave 
noticed  two  classes  of  goods  engines— Fust,  out*,  eyla  , 
date  about  l«a  :  secondly,  ins.  eyla.,  date  1S7S,  or  so. 
Can  you  give  particulars  of  these  classes  1— Caaarsiaa.  ^ 


[4S0T*'—  Dimensions  of  Focal  Images.- To 

"  F.K.A.B."--As  I  cannot  make  the  results  of  actual 
trial*  agree  with  the  flguns  kindly  given  some  time  ago 
by  "  F.It  A  H  ,"  I  bone  he  will  excuse  my  again  putting 
the  question  lo  a  simpler  form,  discarding  the  eyepiece, 
and  giving  the  query  in  the  shape  of  an  example.  Hup- 
poee,  then,  we  direct  a  telescope,  whose  object-sjiaas  is  of 
fiiiin.  focal  length,  to  the  sun  when  the  sun  a  angular  dia. 
isasf,  and  (having  removed  the  evrpiece)  carefully 
f  ens  the  image  •  n  *  card  What  will  be  the  diam.  in 
hundredths  of  an  in.  of  such  image,  and  so  fur  any  other 
objevt  or  focal  length  !— Lass. 

•  X.lt.    Engines.  —  Wanted  prineipal 

dimensi  na  of  M,  71,  Ri,  M.  Hi,  115a.  1»B.  147,  l.VI.  HOU 
— 11(11  Also  sire  of  cylinders  of  the  rebuilt  singles  Hla, 
and  IV... .  ek's  174.   C.  Ii. 

[4KI7H. '  Disconnecting  Traps.— Can  any  of  your 
rcaders  wli*7  Arc  burned  in  sanitary  mattcra  give  me  any 
inforrnatlon  rcatarding  "  disconnecting  tropa  "  to  be 
placed  at  the  p- int  where  house-drains  run  into  the 
mam  sewers.  1  should  like  to  kn  w  the  arrangement  of 
the  trap,  mode  of  action,  and  approximate  cost  of  tbe 
trap,  also  the  name  .  f  the  maker  1  The  disoonnecting 
trap  was  recommended  in  the  report  of  a  sanitary  ofBeer ; 
and  as  refsren.e  to  gully  .traps  and  deep  siphons  was  also 
made,  I  fraiigmc  some  special  form  wo*  intended. — 

I.AVAST. 

I4*K77> Sharpening  Gimlets.— Will  "Jack  of 
All  Trades  "  kindly  tell  me  how  lo  sharpen  twisted  gim- 
let. :  Iliave  often  U1k*l.  but  have  never  made  a  g.  oS  job 
of  it. — alrctiaxicAi.  lYunLxa. 

l4f»~B.)—  Oiled  Paper. -Can  any  of  yourretulen 
heap  me  as  t  ■  the  beat  nwlliod  of  preparing  eded  paper  so 
as  to  insure  rapid  drying  and  freedom  from  stickiness  ! 
I  have  for  some  rears  used  boiled  linscisl  oilspccially  pre- 
pared with  dryers  for  this  purpose,  with  verv  uncertain 
results  :  sometimes  the  paper  turning  out  all  right,  and 
at  otiiera  just  the  reverse.  Or  can  they  suggest  any 
other  preparation  for  waterpra.  flng  paper  which  would 
be  more  satisf a.  t..ry,  l'srviuoent  paper  la  too  expensive 
for  my  purpose  —A  Maxi rac-ivaza. 

[4S979.1-  Spiral  Turning. -Will  soma  one  be  kind 
enough  to  tell  me  the  way  "rural  wood-tuming  u  done  by 
the  common  lathe  or  the  machine  latlio  !— J  Tit.  B. 

[48SS0  ]— Horisontal  Slot  Drilling.  Machine.— 

Would  some  onr  kindly  tiiform  me  how  the  horizontal 
slot  drilling-maehuve  is  worked  !  llow  is  the  driving- 
strap  kept  tight  while  the  saddle  travels  up  and  down  the 
bed  of  machine  T— A.  B. 


tern  for  UU»e-bed  according  to  section  It  ia  intended  to 
beBft.  long, and  tobaveagap.with  three  nr  f(itir*tr>^ngthen- 
ingribsaa  shown. sjidtobccifcatfa<«do»Ti  From  tlie  prac- 
tical experirnee  shown  by  some  of  our  frvends  a  few  *•  eeka 
ago,  lntnediai^usiimon  caiating  and  caatuur..  I  am  interned 
to  ask  thoae  who  are  pnu  tieally  acipaainUil  with  the  sub- 
ject to  tell  me,  from  the  section  given,  will  the  bed  ivnne 
from  the  moulder's  hands  with  a  straight  face  '.  If  not, 
will  it  bo  round  or  hollow  J  Knowing  this.  I  can  make 
allowance  in  the  pattern.  I  think  this  la  a  question  that 
will  be  of  some  linf.irtannc  to  others  aa  well  as  myself.  I 
have  had  sume  experience  with  patterns  anl  castings,  bat 
not  in  the  shape  of  lathe-beds  In  reply  to  "  W  K  II.," 
No.  48S14.  rranirdiiur  Ulne-bed  being  out  of  truth.  I  may 
say  that  putting  aside  the  ease  of  easting*  which  have 
been  drawn,  as  we  say- that  is,  hammered  to  make  them 


ctnilght  before  put  on  to  the  planer  table, 
always  go  back  more  or  less  when  the  hammer  marks  are 
planed  out- 1  may  say  that  I  hare  seen  eastings  that 
nave  been  straight  when  pot  on  the  planer,  turn  out 
some  tunes  hollow  and  sooicuaie*  round.  I  think  I 
depends  on  tl 
Btirurig  by  rai 
planed  aurfa.. 
face  la  taken 

proves  to  Is?  r 
will  be  hollos 


Metal 
■  fixing 
cms  to 


i  Um 


r  f  outs 
sui- 
te 


:4rWl  1-Hydraullc  Cement.  Will 
kindly  give  formulae  for  making  a  cement  containing  si 
cats  of  soda  that  will  not  take  longer  than  4*  hTar. 
set  !— IxqciAITIVK. 

[«MKs"-Analysis.—  WiU  Mr.  Allen,  or  some  ether 
kind  reader,  give*  a  method  of  determining  quantitatively 
the  amount  of  free  cyanide  of  potAMium  In  a  silver- 
plating  solution  !  If  it  at  possible  to  estimate  vnlumctri- 
cally.  please  mention  what  is  the  best  sol.  to  use  aa  an  in- 
dicate r  to  show  the  completion  of  the  reaction. — Ionixis. 


[4H(K).]-  Rain-Oauge.  To  "  F.B  A.8  "-Thank* 
for  your  reply  ;  but  would  you  please  give  the  weight .  f 
a  lin.  rainfall  from  a  win  square  gauge  In  avuiraupot* 
ounce*,  as  glsasmskers  refuse  to  take  an  order  fur  one 
truly  cylindrical  vraswl  Jhn.  diam.  ;  whereas  if  I  knoa'  the 
weight,  I  can  graduate  it  Ithe  vessel  i  by  measure  or 
weight  — M  M.I.Sc.S. 

t«ft*l.V-To  Mr.  Wotherfleld.  I  hare  supplied  a 
party  aitli  gixsls,  and  duly  ren.ti  r.-l  my  tnvvjtoe,  which 
Uwrs  a  heading  that  intoreat  will  be  charged  <  n  overdue 
seeounta,  and  all  dwtiunt  forfeited  I  have  received  tin.- 
n  -t  amount  of  the  tnv  k«  long  afb  r  the  time  ;  but  my 
customer  state*  be  never  agreed  to  pay  interest,  and 
n  fuse*,  to  do  so.  Can  he  resist  my  chum  for  it !— cUuroa 
Uiinaat'S. 

[4HW5. 1- Churchyards. -  To  M«.  Vmiiumt.- 
Kee*mtly  I  believv  tlw  re  has  been  a  new  Act  to  rcgiiUte 
yoriah  cnurebrards.  Ovuld  )xiu  or  any  cvvmwpondent  in- 
lorm  me  if,  when  an  existing  vault  isuv-li <*.-<!  with  atone 
coping  and  railings  by  the  legal  n  presentaUves  of  the 
deceased,  tbe  clergyman  of  the  church  ha*  either  any 
legal  right  to  fees  or  *ny  legal  control  over  the  vault 
whatever  T  I  undcrstjuul  be  baa  neither  a  claim  f«<r 
fee*  u  r  any  other  control  limn  inn  rf.  n  nee  if  there  is 
obvious  mdeficnc)'  in  the  epitaph  or  construction  '— Siisii 
Jruax. 

[4r*»*i;  Focal  Images  To  "F  It  A.8."— Inlctter 
204«i,  Vol.  XXXVI.,  p.  ILicevirs:  '•  One  will  Kurcely 
auceeesl  In  raising  a  satisfactory  disc  en  a  star  with  less 
power  than  about  tj  an  inch."  Is  it  then  satisfsi  tory 
to  see  a  star  as  a  disc,  lather  than  aa  the  bright  atar  a 
lower  power  give*  1  With  lau  on  tin,,  I  see  a  disc  with 
one  or  two  encircling  ring*  that  are  Kittling  with  closer 
double*.  Is  this  *  fault  in  the  o  g,,  or  is  it  unavoidable  ! 
I  ali  uhl  1«  glad  to  see  more  of  "  Priamatiqur'a  "  prae- 
tieal  application  of  "  Onlerio  Vital'a  "  admirable  faipera 
on  tbe  u.g.  ;  for  if  a  larger  aperture  be  reasonably  attain- 
able in  an  o  g  ,  I.  for  one,  will  not  •'  I  .other  more  about 
spec ula  "  and   tbeir__ difficult  adjuattuent  and  general 


F  it  A.I 


•hunting  about  lUnn  and  other  stations  „ 
and  the  Capital  with  what  seemr-d  to  ine  to  be  an  enor- 
m.iu*  length  of  *tn.ke  ,.vL*  out*.,  and  leading  and 
driving-wheel*  <Muple.ll.  i'an  you  tell  me  anything 
about  them  !  cVvondry,  with  r.g  .nl  to  the  l'.L.M.  locos  , 
mn  you  give  me  any  information  us  to  the  express 
engine,  which  «ui*.«*le*i  Ui*.  t  mrnrtoa,.  and  haveVtn 


Would  some  one> 
slot-link  nuchas 


-il  k.  r. 

[t»*>7  !   Length  of  81ot-I.lnk.- 

give  nie  a  rule  for  nudiiig  tlie  length  of  i 
used  in  locomotive*  !  -  h,.  8. 

[t-Klw.  ]  Condenser.—  Could  any  reader  inform  me  if 
tie-  following  form  of  condenser  w  ould  auit  a  small  pair  of 
double  cunipjund  cnirincs,  h  p  sin.,  1  p.  4in,  diam  ,  and 
:iln.  at^ik.-  !  I  proraiu..  making  my  ci^ulcnwr  in  the  form 
of  an  injector,  having  the  exhaust  atewm  for  drawing  the 
injii  tiim,  and  having  a  email  jet  nbout  lin..  in  order  to 
keep  a  constant  flow,  lio  you  tliink  would  the  steam  be 
con  tens.*l  .lukkly  enough  by  Its  contact  wilh  the  water, 
and  whether  it  w.,uld  fonn  a  good  vacuum,  and  whether 
tbe  condeosc.l  steam  and  water  would  have  siitBcicnt 
momentum  to  carry  it*  If  away  any  distance  !  -KoDU, 

[48tKi.]- Lathe-Bed. -1  wish  to  nuke  my  own  pat- 


vuttasj  may  have  been 
table..  Scan* tin.es  the 
i  expand,  upeu  out  when  the  •tu- 
ff, and  an  when  hbcrnted  from  table, 
ind  On  the  contrary,  at  other  tiov»  rt 
When  possible,  it  is  better  to  plane  both 
stdi-s  of  a  casting.  1  suppose  with  cheap  work,  if  a  bed 
don't  turn  out  to  be  just  straight,  they  don't  core  to  take 
another  cut  which  would  make  tine  work  better.  Al- 
though 1  must  sav  I  have  taken  cut  after  cut  fn.ni  a 
casting,  and  got  little  improvement  for  my  trouble,  I"er- 
hap*  hi  me  of  our  frienda  may  be  surprised  when  I  *ay 
that  if  I  can  get  a  straight  easting  from  my  pattern,  1 
Intend  to  chip  and  file  il  true,  face  as  well  as  angliw.  1 
have  no  doubt  I  will  get  it  more  satisfactory  than  *onv 
planing  1  have  seen  My  intentions  are!  to  ta.lt  the  bed 
and  standard*  tesrether,  then  make  the  bed  true  aa  it 
stand*  wilh  It*  own  weight.— E.  1'.,  Liverpool. 

i4Mt«\]  Magnetic  Storms.  -An 
magnetic  storm  u  reported  from  America.  It  c 
all  the  telegraph*,  and  yet  message*  were  sent  7i"J  mile* 
without  a  battery  !  Will  some  one  say,  though,  is  it  pos- 
sible for  an  electric  light,  which  csrdinarily  require*,  aa 
fi-h.p.  engine  leather  a  large  lufhtl,  to  be  worked  bya 
magnetic  storm  !  Tlie  statement  i*  definite  :  the  "  elec- 
trie  light  was  kept  bujlilng  for  sume  time  by  the  storm 
aliaac, '-  Unwx  East. 

[4r»»l  .;  twuinlne  and  Iron  Tonics.  -  To  rm. 
Et.avai.s  - 1  havr  been  advised  to  take  a  little  iron  in- 
ternally,  for  poorncssof  blond,  by  sevrral  dixtors.  Iron 
and  quinine  la  often  re*.ximmendi*I  for  this  peirputa?  , 
but  one  medical  man  informed  me  It  was  a  wrong  cxan- 
bination,  as  inm  should  always  be  taken  at  or  after 
meals;  quinine  before  meal.*  Taking  Hutu  together 
spoiled  their  effiaU.  Aa  this  is  a  very  Important 
question.  I  should  be  glad  of  tlie  opinion  of  Dr. 
Edmund*  or  others  — I .  B.  B. 

[4HflW  ; -Geneva  Cylinder.— To  "  A  F  W."  ..x 

**  Ai.r.u.ia.M— Will  you  please  give  instruction*  bow  te> 
gauge  or  arrive  at  the  proportions  of  a  cylinder— i.e  .  how 
to  tlnd  depth  of  cylinder  b.  low  slot,  height  uf  balance., 
etc.,  in  cose  a  Geneva  watch  ia  piesentod  lor  repair  with- 
out cylinder  1   Also  tools  required. — 11am  . 

[4f*:..  :  Sj-nn;  a:.,  r  ■:  Generation.  I  should  be 
much  oldiged  to  any  reader  who  would  kindly  dip-ct  me* 
to  liteiwture  nn  atN.vc  snl.jn-t,  and  aba.  to  that  aa 
minute  organihins.  At  th"  mu.v  tune  I  aliould  be  glad  to 
know  the  alee  uf  tubes  used  by  Tyndall  iu  hi*  exraeTi- 
mcut*. — I..  V. 

i  .  .1  ;    Displacement.  Ac,  of  Steamships. 
-  lam  any  reader  tell  mc  bow  Ui  und  tlie  u 
and  Imme'rseil  midship  aevtion  of 
compare  tlw  result*  f— W.  ltoiiiMH..v. 

(ir»J»5.1— Medical.— Could  any  t-uadiT  advise  met 
what  to  uu  with  my  feet  !  I  have  had  via  umalism  this 
last  twelve  years  ;  but  this  Last  year  or  two  it  woema  to 
t. if.-  *  my  feet,  a*  though  it  wonld  settle  in  them.  I  coa 
hardly  walk,  tliey  are  so  painful  —E.  It.  B. 

;4«f«3?-Saddle..-Willsome« 
me  a*  to  making  above  !— bAouuca. 

[tefflr?.]— Fan.— Can  nny  en~  imform  me  how  many 
rani*  a  loin,  fan  should  havr  !   A.  Hull*. 

v>*!!*i.  Legal.— A .  luivim:  bought  a  ltevu*.  andkheq. 
fn-in  B  ,  ami  H.  Unviug  «  p.rti  .n  of  tbe  pureoase  money 
on  mortgage,  A.  m-gbx-ting  to  pay  either  interest  or  prin- 
cipal, can  11.  take  anything  from  A.,  m.m  f" 
and  shop.  A,  having  purvhajol  the  at  iek  ■ 
and  paid  cash  I  If  11  ean  take  r 
shop,  what  con  he  take  I—  Boliov. 

UeW».:  —  Pilgrim  Signs. —To  Arrivi-amta.— 
Will  some  of  our  reader*  interesrted  in  antiquities 
kindly  give  me  any  infonnati.in  they  may  have  relative  to 
th-  above  1  What  pilgnms  were  they  made  for,  ahy,  and 
how  worn  or  used  f   What  do  the  characters  and  i  ' 
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lions  on  themmriti  !  Art-  thry  always  the  nav,  always  of 
Wwui  r  I  have  one  in  my  p.sstc»*ton  tn  very  good  preserva- 
tion, dated  imr.'.  with  »ii  Insenptsuu.  awl  on  "»  side 
the  rkrure  of  a  king  with  crown  uikI  sceptre  held  horuoo- 
Lilly  owt  hi*  shoulder,  and  on  the  reverse  side  an  inscrip- 
tion sttrroujiding  two  littJc  tlgurca  fwemiagly  dressed  in 
chain  mail ,  awl  hrurin*?  upright  reals  in  their  bands,  ur 
»pMT».  This  l.sid  nwbel -shaped  sign  has  a  sort  of  square 
handle  prnjes-ung  from  id*  upper  rim,  which  looks  aa  if  it 
•a*  nicant  iik  be  threaded  by  wnc  ribbon  or  seimething 
for  suspc-u--iun.    Arc  these  signs  of  any  value  now,  and  if 

*  j.  what  is  the  probable  value  of  mine  T  I  forgot  to  nay 
that  it  mesuemcs  about  :tin.  across.  Where  are  they 
generally  found  '  anrvhere  elac  besides  in  Thaine* 
vaUey  gravel  and  mud  t   If  not  clear  enough,  I  will,  pro- 

ling  Mr  Kditor  thinks  it  wilHriently  interesting,  send 
a  sketch  with  inscriptions,  itc,  in  form  uf  a  letter.— Jums 

Haxa. 

[KOu  — I_B.nt«rn  Transparencies  I  have  been 
successful  in  producing  aome  very  fair  tranaparenciea.  but 
do  not  know  how  to  tone  them  and  Rive  them  that  fine 
black  appearance  se-en  in  bought  ones.  Any  advice  on 
Che  subject  will  be  very  thankfully  received  by— F.  M.  B. 

(4rJ?01  '— To  J.  Brown,  Beliaet  -naviusr  tried  * 
mercury  brake  for  a  coil  1  have  made,  I  Bnd  that  though 
the  eoO  gives  a  fair  apart  yet  the  brake  awo  gets  dc- 
rangrd.  The  mercury  l-roaka  up  into  globules,  and  a  prey 
powder  lth*  sub-oxide.  I  »oppoeei  la  formed  which  U  held 
a  ■tupehM.Mt  in  the  spirit.  Now.  1  cannot  think  thia  is 
right.  Would  you  pleaae  teU  me  if  it  ia  necessary  to  tue 
ptatinum  ainalguui  instead  of  mercury,  and  whether 
absolute  alcohol  ia  needed  !  1  naed  methylated.  Alao, 
pleaae  aay  if  the  grey  powder  ought  to  be  formed,  and,  if 

•  >,  whether  it  ran  be  prevented  by  the  iiae  of  platinum 
anraigam  '  I  shall  be  much  obliated  if  you  will  answer 
these  questions  for  me. — B.  B. 

[i>*7lr.'  ]  Model  Loom.  I  am  cversriructing  a  axnall 
Oaxlel  loom  i  power  tn  braaa  to  the  aealo  ljljl  to  the  foot. 
Should  be  grateful  if  any  of  your  readers  Wuuld  kindly 
give  a  few  hinta  showing  how  to  proceed  to  polish  and 
lacquer  the  prominent  parta  of  framework.  I  alao  wish 
to  give  the  retiring  parts  a  good  glossy  black  appearance. 
What  kind  of  paint  will  produce  thia  !  Alao,  can  uunia- 
ture  bulla  be  obtained  for  connecting  the  parta,  or  are 
there  any  naila  whi.-h  could  be  easily  fashioned  into  snail 
bolta  *—  L.  Bkxti.ey. 

;t*Cin.;— Legal  -To  Ma.  Win  it  tart  no— My  fatlier 
died,  leaving  the  place  to  hia  widow  for  her  life,  then  to 
revert  or  go  to  one  of  bin  una.  A.,  far  hia  life,  then  t.»  hia 
other  sun  B. ,  absolutely.  If  A.  outlivea  B.,  and  n  dies, 
willing  thai  place  to  auaic  peraon  or  brother  other  than  A  , 
haa  he.  H  .  power  to  do  an,  or  must  It  revert  to  A.  t  The 
welow  is  still  alive.   B.  is  the  elder  of  the  two.  Ks- 

SjMBJBJBJ, 

[«>C04  ]-Miero«COpe  Lftmp.-ran  any  reader  rag- 
gest  a  cheap  portable  micruacopc  lamp,  one  that  niuld  be 
earned  in  the  pocket  for  me  at  meetings  without  fear  of 
getting  the  clothes  saturated  with  oil  t  Is  there  aay 
small  portable  lamp  for  burning  wax  or  composite  candle .' 
— C. 

l-cnft  ;  -81se  of  Back  Workshop  -land  another 
apprentice  work  in  a  shop  aa  watchmakers  which  ia  IVft. 
wide,  lift.  long.  "ft.  high,  and  is  heated  by  two  ordinary 
parafhn  lamps,  which  cause  an  unplrfiMint  smell  and 
give  us  the  hesulache  Would  aoitswine  kindly  say  what 
sua.  a  back  shop  for  two  to  work  la  should  be  !-A. 


Fmir-atop  tiif*" 


t-~.»  Cement  fur  Tobacco  Fires  Would 
"Jack  of  All  Tradte,"  or  some  other  im*  Ilsiuc,  kindly 
My  what  is  a  irood  cement  for  tobaivxi  plysw  *  Hosue- 
thlnsr  that  the  oil  will  not  pmetrate.— A.  liALharr. 

lH7i>7     Glass  Colourinc  — Would  some  of  my 
fellow-nmtribotors  kindly  inform  me  how  it  is  pusnblc 
to  Illuminate  glass  burden  by  a  prooeaa  of  eolounng  that 
permani'ul,  leaving  the  centre  of  the  sheet  of 
f    I  believe  there  Is  a 


(48.1S  )- Electric  Light  — Will  any  reaiier  kindly 
suy  if  it  is  possible  to  light  iueande«r*-ut  and  are  lamps 
from  the  same  dynamo.  Alao.  give  approximately 
the  resistances  of  a  twenty -candle  inaaudeacent  liiutp  unit 
tlie  avmure  arc  Lamps. — 1  ■<  i  Hrsaass. 

"tHjis.'-Orgran  In  Small 
ortrali  required  to  stand  not  hi._ 

some  kind  reader  help  me  f  I  have  been  uuusldciing  plans 
whi.h  „|,i--.,r.4  in  this  papir  years  >»  lows  mail., 

like  two  feeders,  windeheat  placed  under  keyboard  j  but 
where  pipes  must  be  4ft.  ein.,  that  plan  is  not  so  advan- 
tageous. I  desire  to  know  whether  or  not  I  could  put  the 
windeheat  an  inch  from  the  floor  and  make  a  bellows  to  be 
placed  at  atw  end  of  the  windeheat,  after  tho  double- 
feeder  style  reared  on  one  end  !  Or  would  it  answer  better 
to  make  a  tall  bellows  with  rings  at  each  comer  of  nbs  to 
rise  on  iron  rods.  Would  this  style  of  bcllcma  give  good 
supply  of  wind  1  It  would,  of  course,  add  to  length  of 
instrument,  but  reduce  height.  Existing  instrument 
just  bought  haa  stopped  diapason  throughout,  diapason 
metal  to  tenor  C,  gamba  to  tenor  C,  principal  metal 
throughout.  About  to  reduce  to  aiac  stated,  I  also  wish 
to  know,  first,  how  to  alter  large  wood  pipes  which  give 
sound  like  those  produced  by  blowing  in  a  barrel.  Other 
pipes,  large  metal,  give  false  notes  ftrst  and  then  come 
true,  tiamba.  a  new  stop,  is  tuiceU  so  soft  that  there  is 
no  real  difference  between  it  and  open  diapason,  and 
givea  a  muttted  sound.  Can  it  be  made  loud  and  stringy, 
or  can  I  alter  stopped  diapason  to  11  open  "  Im  ,  and 
make  metal  diapason  into  isime  other  stop,  as  it  is  faul'.y 
in  parta  '  Clear,  full,  round  tone  with 
quired,  what  is  best  to  be  done !— Br/!*. 

4XT14  1    Hydraulioa.— To  F»«u.  Wai  xsh  —  Pleaae 
"  n:— How  many 
minute  frum  an 
I   the  tank  oft. 
■J  to  top  of  Unk, 
to  the  end  of  a  per- 
pendiruUr  pipe  im.  inside  diameter,  and  3V'Jft  in  height. 
-S.  E.  0. 

ItWIS.]- Watch  Bapaira.— Would  "A  Fellow 
Workman  "  give  a  few  hints  on  putting  in  new  cylinders, 
the  best  way  for  taking  proportion  far  watch,  bekght  of 
balance,  stc.  f  Also,  how  to  read  a  Jaont  pivot  gauge— 
the  meaning;  of  the  different  numbers  at  each  side  t  Do 
they  lead  to  the  sua  af  Jewvl-bolea  aa  well  aa  the  sire  of 
pivots  r-x.  Y.  z. 

[4WI«.]~l»lat  Fart.— ToDa.Et>»rKijs.-On  reading 
your  able  letter  in  a  recent  number,  1  have  eume  to  the 
cooclusiun  that  I  must  be  auffering  from  weakness  of 
the  muscles  supporting  the  arch  of  the  foot  T  experience 
a  curious  dull  pain  under  the  Instep,  especially  when  I 
get  out  of  bed  in  the  looming,  which  s>  still  more  notlce- 
able  if  I  have  bi-cn  standing  much  the  previous  dsy.  1 
believe  a  spring  is  sometimes  placed  in  the  waist  of  the 
boot  to  support  the  foot.  If  so,  could  you  tell  me  how  to 
make  the  spring,  or  inform  me  of  some  other  remedy  f 
I  take  the  liberty  of  asking  this,  believing  that  many 
others  are  suffering  in  a  like  manner. — P.  ti. 

[48J17.1— Screw  Preaaoa.— Although  a  reader  of 
the  M  EM"  for  a  number  of  rears.  I  have  not  seen  an 
article  on  screw  pusaia  that  nave  to  do  with  the  pro- 
duction of  brass  cheeks.  What  I  wanted  to  know  is, 
whether  our  die-cutting  fneods  could  tell  me  what  kind 
of  press  should  be  used  for  the  production  of  ch«-ks 
from  lin.  to  Uin. !  If  our  kind  fnend  "  Hoblttson 
Crusoe,"  or  -m!m  1.8c.8  ."  would  sar  what  kind 
ind  whether  the  blanks  could  be  cut  will 


1.  Write  no  one  side  of  the  paper  only,  and  put  draw- 
ings for  illustrations  on  separate  pn-ccw  ol  paprr.  x.  Put 
m.. «  to  iiuenea,  and  when  answering  quriio*  put  the 
numbers  as  well  as  the  titles  of  the  queries  to  w  hich  the 
replica  refer.  A.  No  charge  U  made  fur  Inserting  letter*., 
queries,  or  replies.  4.  Lettera  or  queries  asking  fur  ad- 
dresses of  manufacturers  or  eorresrpaDdenta.  ur  where 
tools  or  other  articles  can  lie  purchased,  or  replica  giving 
such  inionaation,  cannot  be  inserted  except  as  advertise- 
ments. 5.  No  question  asking  for  eduaiUonal  or  scientific 
Infonnauon  Is  answered  through  the  post.  0  letters  sent 
to  Lom»ixjudents,  under  cover 


tHjit  :  nyarauncs  -  10  rim.  vtai. 
oblige  me  with  the  following  tnfcirmntem  - 
gallon*  of  water  should  be  discharged  per  mil 
iron  tank  of  the  following  drmetmocu. '  U 
square,  and  1ft.  to  the  orntr 
and  fnvm  the  centre  of  live  < 


will  rvmuin 


i  E<litor.  are  not  for- 


Attention  is  especially  drawn  to  hint  So.  4.  The 
space  devoUsl  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  ociipy  it  with  ques- 
tions such  as  are  in.li.xiUd  above,  which  arc  <mly  of  indi- 
vidual interest,  and  whtUi,  if  not  adwrtiseuicnu  ua  them- 
selves, lead  to  replies  which  are.  The  •*  tsixis-uny  Sal1' 
Column  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  wo  trust  oar  readers  will  avail  themselves  of  it. 


The  following  are  the  initials,  te.,  of  letters  to  hand  up 
to  Wedn.wday  evening,  Nov.  ax,  and  uiiacknnwlcalged 

J.  J.  Ba»««.-J.  T.  Chapman.  -T,  I)  »ty  R,  IJoyd 
and  Co  -pi.  1^.  linsrson.-H.  A.  Stewart.— W.  V.  Wan- 
UT  -Uunter  and  Sands.— W.  ti.  IVndry.— J.  T.  H  — 
VeauUaw.  F.  A.  M.~  Hcotus.-t  i«i  laiundxe«.-bpo«l. 
-Duouraro.  -J.  II .  J  K.  S  llcavn  - -A.  le  C.-Per- 
plcstd  tine,  l^undnnisn,  Felix.  I).  Jones. -<J  — 
Ind.  Carre.— Jamea  liwmJiy  — F.  W.~ A.  11.  Allen. 
Mack. 

EajAxx.  A  little  coil  of  fine  platinum  wire  surroun'l- 
ing  the  wiek  is  in  circuit  with  a  battery.  On  complet- 
ing the  circuit,  the  wire  ia  heated  by  the  current.  A 
bichromate  cell  would,  perhaps,  he  best,  and  the  action 
would  then  consist  In  pressing  the  xiuc  down  into  the 
Liquid,  x.  No.  3.  It  dersrais  on  what  you  mean  by 
"  practical "  ;  but  the  best  bunk,  so  far  aa  dynamo- 
maehmea  are  eooceraed,  is  "  Electric  IlIuiiilnJitiiHl,'* 
edited  by  J.  Dredge,  published  at  the  ofnuc  of  A'sgisesr- 
isy.^— Srsvfssn.  ,'lbc  usual  course  is  a  mechanical 
engineer's  shop,  and  such  a  book  aa  Hprague's  ■'  EUw- 
tricity"  for  a  knowledge  of  the  principles. /—P.  orr.L- 
rox.  I  No  one  can  answer  your  question  merely  from 
the  shape  of  the  piano.  The  sixes  of  the  wires  are 
usually  marked  on  the  wreat-plank.)  Mr.  iiasic.  (sieo 
p.  17,  No.  IM,  alao  many  places  in  back  vo' 
in  recent  numbers .;— A.  or»T  W.  B.  ;&c*  1 
numbers  in  this  column,  Nov.  10. 1  — 1'krho.  (/ 
Bve  shillings.]— FlHK.  i, We  sopjsise  so,  but 
say  without  some  definite  wlca  ul  what  you  wish  to  do.) 

A.  J.  W.    i. It  is  not  asic  for  a  tiro  to  do  much  in  the 
way  of  .  leaning  psrtarcw    You  may  take  it  out  of  the 
■  lay  a  clean  towel  over  the  pau.it   Make  the 
and 


erusoe  ta 
I-  tie, .!.  ar.il  •■ 


die  to 


TlS-PUATX 


on  Klsas  that  would  answer  the  purpw 
ot  of  the  process.   Al»>  the  best  means  of 
correct  copies  of  photographs  -  A.  A. 

'k.s;   Wood  Turning  and  Bobbin  Making 

eke  I  should  be  thankful  if  any  reader  of  the  "  E.  XT' 
would  give  me  any  inlormation  that  would  assart  me  in 
ciaameticing  the  above  busiiMwe.  w  hat  kind  of  niaehUM:ry 
to  use,  and  now  to  buy  the  timber  1 — YoL-sa  Joisxn. 

Simplex  Telephone  — I  am  much  obliged 
to  ••  W.  II."  for  the  capital  description  of  the  switching 
arrangenu-rrta  m  the  above  tejepbune  |4H41>;  :  but  there 
are  two  points  in  his  account  about  which  I  am  nut  clear. 
He  says,  "  In  eoapLing  the  instrument,  the  L  of  one  ia 
connected  with  the  F.  of  the  other  "  What  des>s  this 
mean  '  And  again,  near  tin'  end,  "  they  can  only  be  used 
in  pain,  unless  a  separate  switch  is  used  with  each  in- 
strument to  reverse  the  poles  of  the  battery. "  What  dots 
•a.  >  mean  ;  also,  i«  fain  '.  I  shall  be  grab  till  to  "  W.  11." 
or  anyone  who  can  enlighten  me  on  these  points.— 

C'AJIAS. 

i4X7|o  ;— Electric  Indicator. -I  have  fitted  up  a 
twnm'  with  electric  bells  and  indicators,  and  wtah  to  know 
the  best  way  to  use  them  in  cacnmctKia  with  a  flie-cell 
Lrelin.  h#  Isvttrry.  At  press nt  the  circuit  is  through  bat- 
tery, indicate  r,  and  brll.  Now,  would  it  lie  more  advan- 
tageous to  split  the  battery  into  two  and  use  some  of  the 
cans  to  work  the  indicator  and  the  others  the  hcl]  throlufh 
a  relay  r  If  so,  what  is  the  best  division  T  I  thought  two 
tells  Icr  the  main  or  indicator  circuit  and  three  for  the 
bell.  The  farthest  mom  is  not  more  than  twenty  yards 
from  indicator.  Also,  what  Is  the  least  number  of  wires 
that  can  be  taken  from  the  batteries  jin  the  next  room)  to 
the  rriav  !  Ian  It  be  done  with  three  !  -  Castas. 

4WU  :  Ocarina-  for  Lathee- To  -o.  J.  L" 

asi.«Hlllt«s -In  "  The  Utile  and  its  Uses"  favourable 

■  ia  made  of  Kohcrtaon's  f  rictional 
.  but  I  have  not  heard  of  it  „ 

■  as  well,  or  nearly  so,  aa  the  ordinary  gearing,  it 
»  possess  many  advantages  over  it.  It  could  easily 

I  to  a  mandrc  I  running  in  collar  and  back  centre 
j  sritli  the  existing  speed  pulley.  Would 
•  of  a  wooden  and  iron  wheel  give  bite  enough 
for  the  purpose  t  If  not,  an  extra  wooden  one  could  be 
1  in  front  of  the  Large  speed.   An  opinioo  on  this  and 
-  Ti  would  oWige.-Niau. 


and  state  mode  of 
should  esteem  it  as 
Woaara. 

r4Wia;- Electric  Switch.— Will  some  of  "ours" 
help  loe  to  make  a  switch  for  use  at  a  colliery  !  I  want 
to  be  able  to  switch  one  underground  taurine  plane  "  off," 
and  another  "on."  There  are  three  wires  along  each 
road,  and  no  earth  wires.  I  propose  plat  ing  switch  at 
the^unction  uf  the  two  roads.   A  sketch  would  oblige— 

[48719.]— Engine  Query.— Will  some  one  kindly 
tell  mo  what  sise  the  steam  ways  should  be  for  a  thn. 
stroke  cylinder  1  Also  diam.  of  flywheel  for  two 
cylinders  of  Tin.  stroke  each,  and  the  substance  of  the 
■  M.M. 


ml  gearing  for  tbls 
being  used  Hit 


'  Hot  Water."— On  Monday  cTomog  Prof. 
Thorpo  delivered  a  lecture  on  "  Hot  Water  before 
n  large  audience  assembled  in  the  riinooopbical 
Hall,  Lcetlj.  In  explaining  the  relation  of  hcut 
to  water,  and  of  water  to  heat,  the  Professor  showed 
how.  unlike  any  other  liquid,  water  was  at  its 
maximum  density  at  39-1'  Fahr.  This  lUKimaly 
played  an  important  part  in  nature,  and  in  climatic 
influences,  for  ice  being  below  this  tcmtirriilure, 
was  lighter,  and  therefore  floated  upon  water, 
instead  of  finking  and  forming  a  continuous  series 
of  ice  strata,  which  the  heal  of  a  long  summer  could 
scarcely  melt.  The  effect  of  diminishing  the 
atmospheric  pressure  upon  water  wua  next  illus- 
trated by  a  number  of  experiments,  among  which 
was  the  familiar  process  of  making  water  boil  liy 
pouring  cold  water  upon  the  flask  in  which  it  was 
contained.  The  application  of  the  principle 
evaporation  to  freezing  machines,  was  also 
stratcd  in  a  popular  and  attractive  manner.  But  of 
the  many  experiments  of  tho  evening,  the  two  that 
brought  the  lecture  to  a  close  were  perhaps  most 
appreciated  by  tho  audience.  The  one  was  the 
freezing  of  water  upon  a  ml-h»t  plate  with  the 
aid  of  liquid  sulphurous  acid  :  and  the  other  was  the 
plunging  of  the  lecturer's  hand  into  a  nuias  of 
molten  tend,  us  a  proof  positive  of  the  fact  that 
steam  is  a  bad  conductor  of  bent,  and  that  the 
cushion  of  steam  which  separates  a  spheroid  of 
water  from  close  contact  with  a  hot  metal  plate 
upon  which  it  is  formed,  is  the  cause  of  the 
spheroid's  failure  to  maintain 
of  • 


throughout  the  tern- 


s  clean  towel  over  the  pauit  Make  the 
i  sprinkle  it  with  water  from  tune  to 

■  dirt  ia  washed  out.     t.ive  a  final  wipe 


down  with  the  sponge,  and  wbrn  dry  rub  it  gently  with 
a  littk  nut  oil  an  a  solt  pad ,    The  tear  <an  bo  mended 

w  •'!■  pi. .-.  ul  .  a!  end  ..i  tin  k  v  ,un«li  m  wl.tt. 

b  ad  uud  uti  applied  ul  the  back.1— J.  J.  J.,  B'haiii. 
(The  word  ineaiu  indivisible  ;  literally  cannot  be  cut 
into  two. )— P.  A.  U.  (There  are  so  many  issued  by  all 
the  publishers  of  such  books  that  we  must  ask  yc/u  to 
choose  for  yourself. J  -A,  C.  B.  ll'be  scraper  is  the 
cassost,  but  if  you  want  to  re  polish,  remove  with  warm 
methylated  spirit.  1.  Thia  It  with  turpentine. ;—  Aau- 
Txi  h.  {They  am  turned  in  a  Lathe,  if  yuu  mean  the 
wooden  ones. }— J.  Psca.  No,  a  combination  of  all 
colours.) -Out  of  It.  (Draw  a  larger  sire  d..wn  to  the 
dimensions  required,)  — A  Hfas*  ainsa.  i.No, gun-metal 
net.)— Osa  is  a  Fix.  .You  can  1  earn  only  by  prac- 
rtence,  although  you  may  acquire  the  princi- 
atudy  uf  buuks.i— U.  8.  C.  .They  appeared 
'oil,  all  of  which  can  be  had  exce  pt  the 
>,  Uol.n- 
it  srsray- 


ll 

tical  rxp 
plea  by  i 
in  Noa.  i 
last .  bu 

SMITH. 


Vol.  XXVII 
.Various  reeip 


ia  still  m  stock, 
back  vu 


lag  over  with  akim-n 
Anal.  I'lhe  engine  ui  qt 
dtvsrrlKd  on  p.  CsSl.  No  5W. 
but  air.j— W.  H.  P.  |Fim 
No.  tee*],    it  is  not  salted  la 


■  I).  A. 
you.  II 


p 


very  effwtive.l — Ushss 
tlou  whs  illustrated  and 
.'ol.  XXUI.  It  works  by 
old  soldering  see  p.  HI, 
i  h  work  as  you  mention,  i 


ibly  the  simple  stain  by  fs 
wever,  you  will  find  particulars  in  many  places 
in  teack  volumes  )— Tiu.it.  lOum-orabic  is  Uie  usual 
thing;  but  if  you  want  sometluiur  stronger,  dissolve 
Xvlr.  of  gum  tragacauth  in  (i  fluid  ounces  of  bulling 
water;  macerate  fur  about  a  day.)~Miciiao*cxwisr. 
I  Ilcat  the  parta  and  rub  over  with  spirits  of  wino  on  a 
tuft  of  rotum  Clean  by  pickling  In  acid.  Wash,  heat, 
and  re  Lacquer  with  the  best  pule  lacquer.)— Covsthy 
Blacksmith.  I  Yuu  can  make  wooden  wlieels  and  glae 
doth  or  powder  on ;  but  the  emery  wheels  pro- 
eheaply  bought. .  -Taw.  Xeils.iv  (It  is 
in  Uieiwrtii's  inagnetism,  some  of  which 
ly.  while  others  take  place  every  year, 
will  and  the  subject  treated  as  fully  as  is  possible 
hcsika  on  magnetism. ) -Photo.  I  Yes, 
certainly.)—  Otacitt.  iWlut  yuu  snv  now  shows 
•  lor  yuu  by  certain  ex- 
'  that  Ul.sve  who  haw 
_  what  is  the  matter. 

can  do 
do  at 
sulphuric 

the  name  of  white  ccjpperas 
say  without  seeing  it,  but,  from  your  brief  account,  it 
must  be  the  seed  of  a  tre«\  not  a  lavrjallar  I  -Niu- 
UAloa.  (Several  See  the  records  ol  lhe  Patent  Other.) 
— CVaaioSASK.  ltt'(  believe  it  would  answer  Just  aa 
s*.  We  suspect  you  must  consult  the  postal 
a  Any  uf  our  advertisers  would  quote  a 
■  for  the  wire  and  lixing  i  W.  8  F.  (We  do  not 
.    C.  W.  HlMMOX.  (\?« 


clearly  that  notluiig  can  be  dune  lor  you 
perta,  and  yet  you  seem  to  think  that  I 
Gd  noupportiimtyofaacssrtainiiw  wha 


*.F.  (Wee 
I  We  Julwt  klww,  butt 
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T*ntor  U  wrll  ktiiTwo,  and  a  letter  ruldrv-aaM  In  him  -\*. 
Gentry*  wuuld  no  doubt  rravh  him  .'  Wo  n»p  .  lily 
rrft-r  you  to  tlif  nUwrtitriiM'nt  minim. W  s 
IUowk.  jHcfi  biuk  niunNrs  Mtcfailly  p.  SBfc  V<.|, 
XXXIV  ,  for  a  ubUO-Etov*....  iWVdonot  know 
of  od'Vl- Mac  h**-  ;Sw  thr  lut  of  luck  numU-t>, 
p.  Jtis  tuuUr  the  .wad  "Omjn^  fttiMUMi-a  "  li.  31. 
a»;i  H.  iTbry  *iU  ptiMi-lw  I  in  to'.uiiM1  form,  with 
wMibwai  by  thi»  author,; — K.  J'miiim-*.  |N<»  work* 
arprviaJly  d*M..Ud  to  it :  bul  un)  wwttw  of  niaMi-  - 

iuaUi*  will  piwyoa  tin.*  icn>ujii.work.;— vv.  It  [Too. 
will  find  a  BunjiU*  MM  iu  So.  ;;-V,  p.  Krj ;  but  «lir.*c» 
tiemfl  L.i ■,  ■  Um  ftv*pwnlly  irivi-o  i-Xniinir lAirnr., 
(Tho  question  bo  n  ffMMMulj1  MWMMmI  rrrtiiinly 
not)  -Tahim.**.  ;Vou  mil  ftrnl  a  full  d<a*mption  in 
n  No.  i.  of  i*hs  which **n  ^  wvn  m 
t 'tl  .  leliiury.  Tliv  *|*«-mI  li'titurv  i*  th«« 
>ft  Iruu  RMM*  Mid  iu*  itH'llfMl  of  *U5}»  tudori  . ! 
W.  U.  A  htm  uf  arfjc.**a  nj'|»Qii  i  in  VoN. 
VILL  and  XI.*  «md  much  information  on  detail*  in 
«ub*njti«t  \"lu!in  Inn^-lion*  for  laakiiur  an  Amn- 
riou  urv&n  w* ri  fti.vn  in  Vol  XXVI.  TM* "OlUllll' 
rnnatiUbi-btuI..  C  V  Pi  [Tf  li  111  I  ha  I  Wil  jjlHI 
menu ;  but  if  y«oj  will  look  tliroturh  n*«  n(  in<lu\«  you 
will  ppjUbiy  find  what  JTOM  MM*.)  <-.  \V.  A  Bti 
p.  631.  So.  K'A.  N'o  runuah  at  all;  fUiiaUinjr  *<*it  U 
HMV  Japan.  CaMMflftC  Ai  10,  |  (look*  «>n  I  Jul n-t r 
and  Lutht  4\intain  unjt  lt-*  or  ruttitirmtiht  on  til"  ant>- 
jr**t;  but  it  u  iltn  ttv  in  Mich  ]aipept  ai  yuu  imuti on 
that  the  fiwl*  an.-  •.-Uboruttrd  «uid  lltir  Uuniur  **- 
jiii it;*  1.     I .  ■■  k   IhrouxU  the  uf  yonr  btuk 

vulunic*.;— (.'oLSTiiviiAK.  Im  you  not  *»*»  that  an 
nnawvr  to  ytmr  query  would  t»r  a  pra  tuition*  iulrrr- 
tiKiE.cn  1 !  most..  rim*uha1or«i,  no*  to  im  furt.or 
back  tlian  MMat  VOltOB**—  in  Vol.  XXX  ,  pp.  4fA,  7X 
Mi  V#d  XXX]  .  pp.  JU.  «;  Vol.  XXXII  .  p  Mt; 
Vol.  XXXV.,  p.  :„i  In  carh  •  i-*-  tbr  lMf**'  Un«l  mrn- 
tji'ii  I  <vnutum  an  iUu>lrutiim.J  —  T,  'Bt'i.i.r* 
louadai!!.  (Numlw-ra  n'ady,  but  addrr**,  unfnrtu- 
nately,  roiaUutt.  Kindly  WPWrt  0>  POM  tfgQ  hW.'! 
;N"u  rornn  *t  ;  r.  ut  .  bul  you  w ill  find  -.!■  ■  ^-  -  -t 
kkrt<Ji44  furt  »|i  artlfitio  funuturt*,  with  full  di-Calls 
and  ■!»■**  Tipr i.  i  -,  m  tbt-  i)i*H4>ni  .\  \r  of  Nor.  10, 17, 
at^t  Tl.rtlin  rnuiDt"  n«.  nnln-i..l»tjiini  1.1  r-ioi-dii  lr  ii.i 
thia  utHix!  for  la.  lvl  tn  atarnpa  ;  K^ri.  Wmrk, 
(Anyone  can  rnll  bimaclf  a  "C  fc  j  the  nujortty  of 
UMM  whoaxrlikrtbppt^iplryouinrnllon.bavr  %i  ry  Uttla 
rnuan  or  h^ht  t*>  amuini1  Um*  ib-«ainuilion.  J — Or  a  (unt- 
il**, (Ilvtter  Intiuirv  at  tbe  nurarQunnli.  lAwycn 
BMV  MtUM  t4»  uit  with  aucb  matter*.!-  Ivahiioe  Ml 
Boiii'n.  (We  do  not  know.  An  iuUi  run  m«-nt  in  tin 
AddmaColuron  '*  mnrht  nrocurr  for  you  tiu-  uif<«i> 
matifin  !  -  K.  rJiiAW,  (Wr  Imm  noUiinK  of  tli*  mak-  r 
ruunod ;  and,  if  wi  hud  tin-  mowy  to  vjKnd,  alMiuld  rt-r~ 
tainly  k  to  Uoltxapircl  or  E»mnn.  The  UnUnnLi 
0\,  of  CVitri)i.«tcr  ;  Mtlntw.uf  llrndfunl ;  Lre  and  Hunt, 
of  Kuttuutham ;  and  rVlur.  bWrw-nUuil  and  Co.  of 
Uuein  Victoria^tnit,  l^ondon,  an-  all  good  rln:i»,  und 
Wurtbjr  uf  auppurt. ) 


CHESS. 

All  r...mmi:nica'Jont  ft»r  thia  <lrpr\rtrncnt  mu»4  hr 
«  Mo  H-  •!  to  the  Hm-m  KtSin»r.  at  the  oHm-p  of  the 
Kttouiu  XacaMM^  31,  Th-uVk  k-eU\«.:,  Co^vnt-jraidtu, 
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xoticks  to  COERE?T0!fDE8T8. 

r«B'.n  T  Kilmiint*  ti>  «CT  tiinl  )ith  T.y  Kci  .'..I  MuUy; 
!■>  7KI  bj  \V.  Hl.lin«j  f>  ;>5  li  ml        I.)  Hrlitiiui'ki 
TMhhI  ;.«:ti)  Dirk)'  K*ln  ;  tots*  ty  W.  T.  b±iur  ;  to 
;pl  b>  11  M.  li.  LiuM'Uca. 

I»  Ok  liaiw  Tounji  y.  Mr.  VHakr  hr.«  l  i  al.  n  Jtr.  V-  y- 
uuLia  |  ami  Mr.  Maimi.uu.^',  Mi  tfk  I-..  m. 

(i^jir.  bctwinn  Mi**t*.  \V.  T.  RvroB  aii.J  J.  IV  r\.v  :  — 
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THE  VOSS  INDUCTION  MACHINE 

By  Jons  T.  Sfkaotk. 

THERE  is  so  much  interest  at  present 
about  this  machine,  that  a  more  full 
description  than  has  been  hitherto  given 
may  be  useful  to  our  readers,  more  especi- 
ally 09  this  machine  will  not  only  furiush  u 
great  cleul  uf  informntion  in  static  electricity, 
out  it  will  conveniently  replace  induction 
coils  with  their  trouble  and  expense  of 
batteries.  I  will,  therefore,  give  a  detailed 
description  of  the  Construction,  which  it  is 
only  justice  to  the  makers  to  say  is  very 
simply  and  effectively  arranged. 

The  lxi.se  board  A  has  upon  its  lower  side 
a  groove  formed  by  two  strips  of  wood  fitted 
longitudinally;  in  this  slides  a  bar  of  wood 
B,  carrying  an  upright  stem  of  wood,  through 
the  upjier  part  of  which  there  crosses  a  hrass 
tube,  the  ends  of  which  contain  stout  rings 
of  brass  to  form  bearings  for  an  iron  axle 
on  the  further  end  of  which  is  clauiiicxl  a 
large  driving-wheel,  while  the  other  is  fitted 
with  u  handle  for  working  the  machine. 
The  tension  of  the  (hiving  cord  is  controlled 
by  sliding  the  bar  B,  which  carries  the  whole 
system,  in  its  groove,  and  fixing  it  by  means 
of  C;  this,  which  cannot  be  clearly  seen  in 
the  drawing,  as  it  is  hidden  by  other  parts, 
is  a  handle  of  wood,  carrying  a  screw,  which 
passes  through  a  longitudinal  slot  in  B,  und 
into  a  nut  ujion  a  strip  of  iron  fixed  across 
the  groove,  so  that  when  the  screw  is 
tightened  up  it  clumps  the  sliding  bar  B 
against  the  base. 

On  the  further  port  of  the  base  there  is  a 
strong  wood  pillar  D,  the  end  of  which  is 
turned  down  to  fit  n  hole  in  the  base  to 
which  it  is  screwed  fvoiu  the  bottom  when 
truly  adjusted.  From  this  pillar  the  re  pro- 
ject! the  axis  which  carries  the  working 
purts;  it  is  formed  eonieally  where  the 
moving  parts  work  on  it,  and  reduced  be- 
yond this  to  adapt  it  to  receive  the  various 
fittings.  A  little  above  this  axle  there  is 
also  a  rod  of  ebonite  projecting  from  I),  with 
a  notch  close  to  its  end  to  carry  the  fixed 
plate,  which  is  also  supported  by  two  notched 
pegs  of  ebonite  fixed  in  the  base  board, 
Lut  only  one  of  which  is  seen  in  the  figure. 

The  fixed  disc  E  (say  12Jin.  in  diameter) 
has  a  central  opening  of  3in,  diameter.  Lot 
us  imagine  a  circle  drawn  on  this  of  7  Jin. 
diameter,  divided  into  six  equal  parts  ;  on 
two  opposite  pairs  of  these  points  are  fixed 
liiu  discs  of  tinfoil,  and  the  pair  are  then 
connected  together  by  a  narrow  strip  of 
foil.  These  pairs  ore  shown  FF  on  each 
side  of  the  plate.  The  intermediate  points 
are  unoccupied  in  this  fixed  plate,  ana  it  is 
not  unlikely  that  the  working  would  be  im- 
proved by  dividing  it,  and  leaving  an  open 
space  between  the  two  parts  in  the  vertical 
line.  UO  are  scgnictul  shields  of  paper 
pasted  over  the  pairs  of  foil,  and  projecting 
beyond  them,  half  of  one  division,  in  the 
direction  of  the  motion :  these  are  some- 
times made  larger,  but  I  find  a  curious 
disadvantage  result,  which  I  shall  return  to 
hereafter.  Strips  of  foil  also  connect  opposite 
discs  of  the  two  pairs  to  brass  clamps, 
which  are  fixed  to  the  edge  of  the  plate 
projecting  beyond  it,  and  having  holes  in 
them  to  carry  the  fittings  KK.  The  plate 
E  is  to  be  placed  upon  its  supports,  with 
the  foils  and  shields  at  the  back.  Its  whole 
surface  (except  upon  the  shields  which  are 
required  to  act  as  partial  conductors)  is 
carefully  varnished,  as  is  also  the  moving 
plate,  in  order  to  prevent  deposit  of  moist- 
ure ;  the  glass  also  must  be  thin,  such  as 
window-glass,  but  perfectly  flat,  and  of 
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suitable  quality,  or  other  materials  such 
as  ebonite ;  or  vulcanised  fibre  may  be 
substituted. 

The  moving  disc  II  (say  10,  in.  in  diameter) 
has  a  central  hole  for  mounting  on  its  axis, 
and  should  bediridedexactlyastheotherinto 
six  equi-distant  points,  to  be  fitted  with  inch 
discs  of  foil,  i  i,  upon  which  are  fixed  small 
metal  buttons :  these  are  firmly  fixed  to  the 
glass  disc  through  small  holes  in  the  foil,  by 
means  of  marine  glue  or  other  cement,  but 
must  make  metallic  contact  with  the  foil ; 


ebonite  pillars  might  replace  the  jars,  which 
could  then  lie  Riispendeil  from  the  collecting 
rods  us  in  the  Holtz  machine,  or  a  single  jar 
have  its  coatings  connected  to  the  two 
collectors,  so  as  to  be  able  to  vary  the  con- 
ditions. P  is  a  second  pair  of  combs  screwed 
to  a  brass  frame  which  also  fits  on  the  pro- 
jecting axis,  and  is  held  in  place  by  an  el  onite 
ball  screwed  on  the  end  of  the  axis:  these 
combs  have  in  their  middle  a  brush  of  fine 
wire  which  just  touches  the  buttons  of  the 
disc,  and  the  function  of  this  part  is  to  make 


in  rotating,  these  discs  exactly  face  those  contact  between  und  discharge  the  several 


of  the  fixed  system.  The  plate  is  mounted 
with  its  plain  side  facing  the  other,  and  aa 
near  to  it  as  is  manageable  (say  one  eighth 
of  an  inch  apart),  so  that  the  two  glasses  and  ] 
this  air-space  constitute  the  induction  circuit 
between  the  conducting  foils,  just  as  in 
Leydcn  jars  or  condensers,  which  they,  in 
fact,  constitute.  The  plate  is  now  to  be 
mounted  on  its  hub,  which  is  a  hrass  tube 
fitted  internally  with  a  brass  bearing  at  each 
end,  drilled  to  fit  the  conical  axis.  On  its 
further  end  is  fixed  an  ebonite  driving  pulley, 
and  on  its  front  end  a  flanged  collar  of 
ebonite  to  fit  the  hole  in  the  plate,  and  a 
nut  of  ebonite  to  screw  on  it  and  so  firmly 
grip  the  plate,  and  effect  its  rotation. 

The  moving  system  is  now  passed  on  to 
the  axis  through  the  opening  in  the  fixed 
plate,  and  secured  in  position  by  a  broad 
brass  nut  screwed  on  the  axis,  and  upon  the 
fuce  of  which  two  steel  pins  are  fixed  in  the 


parts  of  the  disc  of  any  residual  olectricity 
not  taken  up  by  the  collecting  combs.  The 
working  position  is  not  vertical,  as  shown, 
but  just  over  tho  end  of  the  paper  shield ;  and 
the  fixed  plate  itself,  though  working  in 
different  positions,  is  probably  best  arranged 
with  its  discs  equally  above  and  below  the 
collectors. 

KK  are  brushes  carried  upon  bent  arms 
screwed  to  the  clamps  on  the  fixed  plates  ; 
these  brushes  are  so  adjustedthat  they  just 
touch  the  buttons  as  they  pass  under  them, 
so  as  to  connect  together  the  discs  of  t In- 
fixed and  moving  plates  which  are  exactly 
opposite  i 
The  ac 
machine 
occasion. 


id  working  results  of  the 
be    deferred    to  another 


THE  TEXTBOOK  OF  GEOLOGY.' 

Dr.  A. 
ork 

which  mav  appropriately  bo  termed  "the 
Textbook  '  of  Geology,  for,  both  in  the 
facts  presented,  ana  in  the  method  of 
presenting  them,  it  leaves  nothing  to  be 
desired.  The  method  is  that  adopted  by 
the  author  while  conducting  his  class 
at  F/dinbiirgh  —  a  method    which  he  has 


horizontal  line,   to  curry  the  . 

■  !  ,.(..  I  N  ii  volume  of  nearly  1,000  pages,  I 

LL  is  the  collecting  system,  composed  of  [  \  .  GpikiR  has  presented  us  with  a 

a  stout  rod  of  ebonite,  slipped  upon  the 

projecting  axis  and  tho  two  pins  just  men- 
tioned, which  hold  it  firmly.    At  each  end 

of  the  rod  are  brass  T-pieoos,  fitted  with 

projecting  pins  nearly  touching  the  glass 

plate  and  the  metal  buttons.    At  the  ends  of 

the  combs  are  blocks  of  ebonite  with  pro- 

jecting  pins  of  ebonite,  which  reach  to  the 

fixed  plate  and  keep  it  steady  and  at  the 

proper  distance.  The  other  branch  of  tho  T- 

pieces  terminates  in  a  boll,  drilled  to  receive 

a  sliding-rod  for  the  conductor,  fitted  with 

ebonite  handle  M  at  one  end  and  a  movable 

ball  at  the  other. 

Leyden  jars  NX,  with  foil  on  their  lower 

parts,   support  the  end  of  tho  collecting 

system  by  their  brass  terminal  rods  entering 

holes  in  brass  knobs  above  them :  these  wires 

are  connected  to  the  inner  coatings  by  wire 

brushes  on  their  ends.   The  outer  coatings 

are  connected  together  by  means  of  metal 

saucers  in  which  tho  jars  stand,  and  which 

are  screwed  on  the  base  and  connected  to- 
gether by  a   wire  beneath.     It  would  be 

bettor  to  thoroughly  insulate  them  und 

provide  u  shifting  means  of  connection,  or 


found  to  afford  the  student  a  good  grasp  of 
the  general  principles  of  the  science,  and  at 
tho  same  time  a  fumiliurity  with  details  of 
which  he  is  enabled  to  see  tho  bearing  in 
the  system.  The  digest  given  of  each 
snbject  is  accompanied  by  references  to 
memoirs  where  fuller  statements  may  be 
found,  and  Dr.  Geikie  has  done  much  to 
remove  tho  not  unmerited  reproach  that 
geologists  in  this  country  are  but 
vnguely  acquainted  with  types  and  illustra- 
tions other  than  those  drawn  from  the 
British  Isles.  Geology  is  so  progressive  a 
science,  and  its  literature  increases  so  rapidly 
that  between  the  writing  of  such  a  volume 
as  this  und  its  issue,  many  subjects  of 
interest  are  brought  to  the  notice  of  the 
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gxdogical  hr.iii  li  of  the  scientific,  world, 
wmYJi  uiv  of  necessity  omitted  iram  its 
pages.  That  u  especially  true  of  the 
geology  of  tin-  American  Continent  •  u  land 
which  tor  tho  simplicity  und  grandeur  of  its 
"examples"  i.,  probably  unequalled,  but 
which  ha^  already  yielded  a  rich  harvest  by- 
way of  promise  fur' the  future.  Dr.  Ucikio 
uses  illustrations  from  all  parts  (one  of 
Mr.  W.  If.  Holmes's  pictures,  "The Plateau 
.mil  Canons  of  tho  Colorado.''  tonus  an 
uppioprtatc  froutispiweo  to  the  book],  but 
in  a  work  intended  primarily  for  use  by 
British  students  it  is  obviously  advantageous 
to  an  illustrations  which  can  be  verified 
by  examples  tab.  HI  from  a  familiar  ground 
that.  can  lie  visibsd  on  nu  excursion  or  during 
a  Hold  day.  Geology  is  not,  as  some  sup- 
isise,  a  diy  study  of  rocks  mid  fossfls,  for  it 
include';  every tiling  which  belongs  to  the 
hLstoiy  of  the  earth,  and  although  it 
may  leave  the  peculiarities  of  living 
and  (Wil  species  to  otht  r  brunches 
of  suiorieo,  no  geologist  can  neglect  their 
teachings,  nor  fail  to  see  tho  bearings  of  his 
special  department  on  tli  •  history  of  both 
the  animal  and  vegetable  world.  It:  treating 
the  subject,  then,  Or.  Ceikiu  divides  it  trader 
seven  books,  sumo  of  which  contain  several 


rats 


hn 


chanters.  Thus,  at  th 
eosniirj.il  aspucts  of  geology,  which  include 
the  relations  of  the  earth  us  u  member  of 
the  solar  *y„tom,  the  form  and  size  of  the 
••arth,  and  its  movements  ill  their  geological 
relations,  The  question  of  the  stability  of 
the  earth's  axis  is  treated  in  u  clear  and  con- 
cise mauuer.  the  various  arguments  pro  and 
con.  being  noticed.  Geologist*  have  main- 
tained that  thopolf*  l"»ve.  shifted  to  different 
point-,  of  the  surface  ns  tho  only  possible 
explanation  of  tho  remarkable  changes  of 

climate  which  have  occurred— such  a  change 
as  Unit  indicated  by  the  fact  that  coal  in 
sitti  has  been  found"  within  ten  degrees  of 
the  North  Pole.  From  the  time  of  Laplace, 
however,  astronomers  have  strenuously 
denied  the  possibility  of  any  sensible  change 
in  the  earth's  axis  of  rotation,  and  ma- 
thcmjltciaio  have  nil  but  demonstrated 
thai  .tho  possible  amount  of  deviation  of 
the  pole  ii  quite  insufficient  to  have 
influenced  t tit  climates  of  the  globe  within 
geological  history.  Changes  in  the  earth's 
centre  of  gravity  may  occur  through  the 
accumulation  of  ic.%  ut  one  pole,  and  its 
diminution  at  the  other,  producing  a  rise  of 
tho  ooe*u  level,  which  would  not,  however, 
i  ■  'Hint  for  the  presence  of  coal  in  Ltdy 
Franklin  hay.  Hut  tho  ' '  raised  beaches " 
which  arc  bund  ut  Various  parts  of  North- 
Western  Euiopn  vary  so  much,  that  they 
o«nnol  lie  adduced  r  ;  evidences  of  changes 
in  tho  oartb't  centre  of  gravity,  "out  are  due 
rtthor  to  local  nnd  irregular  subterranean 
movement.  In  hygouo  ages,  the  eartb  may 
have  BMfl  subjected  to  greater  heat  from  the 
sun.  and  may  have  U  n  powerfully  affected 
by  the  groiler  proximity  of  the  moon  ;  but, 
so  far  its  the  geologist  is  concerned,  no  iu- 
di«pu('iblo  evidence,  of  a  former  intensity  of 
superficial  cliango  is  forthcoming.  A  con- 
siJoratiou  of  tho  history  of  the  solar  system 
would  it'.  It  suggest  the  inference  that  the 
climates  of  earlier  sreologioal  periods  must 
Ii  iw;  been  warmer  than  the  present ;  and  it 
si  em  ;  ceitain,  from  a  review  ot  the  vast 
n  L«  >  ov  a  which  Palueozoie  molluscs  uro 
faun  1,  thai  dim  ate  at  the  time  when  tiny 
lived  muj  I  have  b  en  more  uniform  than  it 
in  now.  ll  also  seems  certain  that  there  baa 
been  a  giadiinl  lowering  of  the  general  tcni- 
ptsrature,  accoinpanic-J  by  a  tendency  to 
greater  entiemes  of  climate,  and  them  are 
proofs  that  at  longer  or  shorter  intervals 
old  cycle*  have  intervened,  urs-  of  which, 
the  "hU  'wI  period,"  preceded  our  own 
tun-.  For  the  best  working  hypothesis  in 
nonnivtion  with  talis  problem  we  are  indebted 
tj  Dr.  James  Croll.  whoso  views  are  quoted 
at  length  by  Dr.  Geikie.  But  for  the  Gulf 
Stn-tim,  Kuiop.-  would  be  in  a  glacial  condi- 


tion, and  the  mean  annual  temperature 
of  Lindon  would  be  40J  lower  than  it  is. 
The  various  opinions  on  these  points  having 
been  briefly  but  clearly  noticed,  Dr.  Geikie 
proceeds  to  his  second  book,  which  is  an  in- 
vestigation of  the  materials  of  the  earth's 
crust.  Viewed  in  the  broad  way,  the  earth 
consists  of  two  envelopes  ■  an  outer  ono  of 
gas  completely  surrounding  the  planet, 
another  of  water  covering  about  three- 
fourths  of  its  surface,  and  a  globe,  coo]  and 
solid  ut  itssurfoee,  but  possessing*  high  inter- 
nal teiu|HTutur>'.  Quite  one-half  of  the  outer 
shell  of  this  globe  consists  of  oxygen  which 
once  cxisti-d  in  tlie  gaseous  envelope,  but 
now  upjx-ars  combined  with  metals ;  while 
the  extent  to  which  water  has  been  ab- 
stracted by  mineral*  is  almost  incredible. 
Already,  it  is  believed  one-third  of  the 
whole  mass  of  the  ocean  has  been  absorbed, 
and  eventually  it  is  probable  the  earth  will 
resemble  the  moon  and  lieeome  a  globe 
without  air,  or  water,  or  life  of  any  kind. 
Volcanoes,  hot  springs,  and  borings  for  wells 
and  mines  give  abundant  evidence  of  internal 
heat,  for,  although  the  rate  of  increment 
varies  slightly,  the  temperature  as  vre 
approach  the  earth's  centre,  or,  to  speak 
more  within  conceivable  limits,  as  wn  sink 
beneath  tho  crust,  id  ways  increases  and 
never  diminishes.  The  different  thermal 
conductivities  of  the  rocks  uiul  surface  con- 
ditions, such  on  perennial  sheets  of  ice, 
MirhVi.  ntly  account  for  the  observed  differ- 
ences in  underground  temperatures,  although 
Mr.  Mallet  contends  that  they  are  due 
to  loud  accessions  of  heat  arsiug  from  truus- 
foruuitionof  the  mechanical  work  of  compres- 
sion due  to  the  eoustant  cooling  and  contrac- 
tion of  the  globe.  There  are,  however,  oidy 
three  tlieories  as  tothe  condition  of  thoenrths 
interior  which  merit  consideration  one 
which  supposes  the  interior  to  be  molten 
with  a  solid  crust ;  another  which  is  bused 
on  the  supposition  that,  with  the  exception 
of  local  vesicular  spaces,  tlie  globe  is.  solid 
and  rigid  to  the  centre  :  and  a  third  which 
supposes  a  liquid  substratum  bet  ween  a  solid 
core  and  the  crust.  The  argiunents  for  and 
against  these  suppositions  are  briefly  given 
by  Dr.  Geikie,  and  he  concludes  with  the 
statement  that  it  is  highly  probable  the 
substance  of  the  earth's  interior  is  at  the 
melting  point  proper  for  the  pressure  at  each 
depth,  and  tliat  any  relief  allows  of  the 
liquefaction  of  the  matter  so  relieved,  which 
is  exhibited  on  the  hues  of  uprise  by 
volcanoes,  die.  Having  given  an  account  of 
the  composition  of  tho  minerals  and  rocJcs 
forming  the  earth's  crust,  the  author  pro- 
to  Book  I  EI.,  which  consists  of  n 
on  Dynamical  Geology  div* 
into  hypOgeno  and  epigone  action, 
former  relating  to  tlie  changes  in  progress 
beneath  the  surface,  the  latter  to  the 
effects  of  air,  water,  and  animal  life  on 
the  surface.  Volcanoes  and  earthquakes 
are  the  signR  of  internal  notion,  and  are 
probably  due  to  the  beat  of  the  interior, 
which,  however,  produce's  effects  distinct 
and  separate  :  so  tlnit  in  u  work  on  geology 
volcanic  action  forms  a  chapter  by  itself. 
That  it  is  one  of  the  results  of  terrestrial 
contract  inn,  can,  says  Dr.  Geikie,  hardly  be 
doubted,  though  we  an-  still  without  satis- 
factory data  as  to  the  ennnoetinn  between 
the  cause  and  the  effect.  It  will  be  observed 
that  volcanoes  occur  chiefly  in  lines  along 
the  crests  of  terrestrial  ridges.  There  is 
evidently,  therefore,  a  connection  liotween 
the  elevation  of  those  ridges  and  the  extrava- 
sation of  molten  rock  at  the  surface.  The 
formation  of  continents  and  mountain-chains 
is  probably  consequent  on  the  subsidence 
and  readjustment  of  the  cool  outer  shell  of 
the  planet  upon  the  hotter  and  more  rapidly- 
contracting  nucleus.  Every  such  movement, 
by  relieving  pressure  on  regions  below  the 
axis  of  elevation,  will  tend  to  bring 
up  molten  rock  nearer  the  surface,  and 
thus  to  promote  the  formation  and  con- 


ded 
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tinued  activity  of  volcanoes.  Besides  the 
upheavals  and  sinkings  of  the  surface, 
produced  by  the  action  of  volcanoes  and 
earthquakes,  there  are  those  of  a  quiet  and 
uniform  character  phenomena  known  as 
secular  upheaval  and  depression — which  nre 
due  to  the  movement  of  the  land,  and  not, 
except  in  some  cases,  to  a  change  in  the  level 
of  the  sea.  Any  stratum  of  rock  containing 
marine  organisms  mnst  be  evidence  of  the 
upheaval  of  the  laud,  us  ure  also  sea-worn 
Caret  in  cliffs,  now  separated  by  a  strip  of 
meadow-land  from  the  ocean,  liaised 
beaches  also  nfford  one  of  the  most  striking 
proofs  of  upheaval.  It  is  more  difficult  to 
find  clear  evidence  of  subsidence,  for  each 
successive  sea-margin  is  aivried  down  nnd 
washed  away  ;  but  here  and  there  an-  sub- 
merged forests,  giving  c 
sidi"uce,  while  coral  reefs 
proving  depression  of  the  bed  of  the  i 
and  Indian  Oceans,  for  reef-building  « 
do  not  build  at  greater  depths  than  20  to  'M 
fathoms,  nnd  yet  their  reefs  rise  out  of  deep 
water,  so  thnt  it  would  appear  the  rate 
of  building  ba»  kept  pace  with  the  rato 
of  subsidence.  If  the  effects  witnessed 
on  the  surface  are  so  great,  it  is  certain  that 
the  internal  changes  must  also  be  very 
considerable,  and  this  branch  of  the  subject 
occupies  several  of  the  most  interesting 
pages  in  the  book,  for  Dr.  Geikie  refers  to 
experiments  in  fusion,  crystallisation,  and 
sublimate  r.,  and  to  the  effects  of  heated 
water  and  its  action  on  rocks,  to  the  pro- 
duction of  murblo  from  limestone,  and  the 
conversion  of  vegetable  substances  into  coal. 
The  effects  of  air,  wuter,  and  life  form  the 
subsection  of  epigone  or  surface  action,  and 
are  treuted  us  fully  as  need  be  even  in  a 
volume  of  a  thousand  pages.  Book  IV. 
introduces  »u»  to  what  is  considered  geology 
jiroper-  Le.,  geotectonic  geology,  "or  the 
architecture  of  the  earth's  crust,  books  V. 
and  VI.  being  renpectively  devoted  to 
l«lipontolopicnl  and  stratigrnpbical  geology. 
It  ink  VII.  completes  the  work  with  a  few 
jwges  on  physiograpfaical  geography.  The 
geotectonic  soetion  discusses  the  mode  of 
arrangement  <>f  the  various  materials  com- 
posing tho  crust  of  the  earth.  It  shows  that 
some  have  been  formed  in  beds  or  strata, 
whilst  others  have  been  poured  out  from 
subterranean  sources  in  sheets  of  molten 
rook  or  in  showers  of  dust  which  have  been 
piled  up  into  hills  and  plateaux.  It  also 
shows  that  beds  laid  down  originally  in 
practically  horizontal  strata  have  been  dis- 
torted, crumpled,  nnd  thrust  upwards  by 
masses  fromlielow,  forced  up  by  movement* 
of  the  inner  crust.  Piiheontological  geology 
deals  with  the  organic  forms  found  preserved 
in  the  rocks,  and  affords  the  principal 
evidence  of  the  changes  in  climate  which 
have  occurred  in  any  given  region.  Strati- 
grnpbical geology  is  really  geological  his- 
tory, us  it  shows  the  age  of  the  different 
strata,  and  places  them  in  th'ir  chronological 
order,  and  determines  the  order  of  suc- 
cession of  the  various  plants  nnd  animals 
which  have  in  past  times  livid  upon  the 
earth.  Pliysiographiial  geology  embraces 
an  inquiry  into  the  history  of  the  present 
features  of  the  earth's  surface,  based  on  tho 
facts  obtained  from  a  study  of  the  strata. 
All  these  branches  of  the  subject  are 
freely  dlustrated  with  little  woodcuts,  nnd 
numerous  notes  give  ample  indication  whores 
further  particulars  may  be  looked  for,  or 
where  the  statements  made  can  bo  verified. 
The  work  deserves  to  he  considered  "tho 
textbook  "  of  geology  for  unothcr  reason 
than  because  it"  gives  a  complete  survey  of 
the  facts  ;  for.  head  of  the  geologists  of 
Britain  as  he  is  by  virtue  of  his  office.  Dr. 
Geikie  never  claims  111  ore  for  his  branch  of 
science  than  it  can  fairly  lay  claim  to.  Tho 
geological  record,  ho  acknowledges,  is,  at 
tho  best,  but  an  imperfect  chronicle  of  grolo- 
ical  history :  in  no  country  is  it  complete. 

of  one  region  may  be  supplied 
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from  another ;  liut  in  proportion  to  the 
gcographicad  clistanou  between  the  localitiiw, 
so  is  tho  element  of  uncertainty  in  our  rend- 
ing of  tho  record  increased.  The  most  de- 
sirable method  of  research,  snys  Dr.  Geikie, 
is  to  exhaust  tlio  evidence  for  ench  area  or 
province,  and  to  compare  the  general  order 
of  its  succession,  us  it  whole,  with  thut  which 
can  bo  established  for  other  province*.  It 
is.  therefore,  only  after  long  and  patfant 
observation  and  comparison,  that  the  geolo- 
ffiail  history  of  different  quarters  of  the 
globe  can  be  corrected.  In  carrying  on  such 
work  as  that  this  volume  will  be  of  grout 
assistance  to  students ;  for.  as  we  think  we 
have  shown,  it  covers  the  whole  field,  and, 
while  not  neglecting  the  details,  impresses 
the  foundation  principles  of  the  science  upon 
the  memory. 


THE  TRANSIT  OF  VENUS. 

~\VTE  are  indebted  to  one  of  our  greatest  Eng- 
M  luh  astronomers  for  inviting  our  atten- 
tion to  an  absolutely  inexplicable  omission  in  our 
numerical  details  of  the  Cming  Transit  of  Venus 
on  p.  "266.  Ttte  time*  there  K>v«n  of  the  various 
phase*  of  the  Transit  are.  il  should,  of  course, 
havo  been  staled,  Bmmlw  i-c. ,  those  at  which 
the  contact*,  kc. ,  would  occur,  as  seen  from  the 
Earth'* centre.  Quite,  evidently,  in  tho  caw  of  a 
body  so  relatively  near  to  us  as  Venus,  a  marked 
displacement  must  take  place  in  her  position  us 
viewed  from  the  surface  of  tho  earth  :  and,  in 
order  to  reduce  the  limes  given  on  p.  ICti  to  those 
for  any  given  station,  tho  \tntiait  Atmumu  fur- 
nisho*  the  following  formula  (four  equations  are 
really  given,  but  we  need  here  concern  ourselves 
only  with  that  having  reference  to  External 
Contact  at  Ingress)  : — 

(.'all  the  radius  of  the  Earth  at  the  given  sta- 
tion ft,  the  (.Jvoccntric  North  Latitude  I,  and  Evst 
I/ongitudc  X;  then  the  GfWBwich  Mam  Time  of 
First  external  contact  may  be  computed  by  the 


l>ec.  6th,   Ih.  S.Ira.  S7«.  +  [•.••.-.171]       sin.  / 
-  [2-4789J  p  cos.  (X  -  87'  63-3-). 

The  log.  of  tho  radius  of  the  Earth  uud  Angle 
of  the  Vertical  will  be  found  in  Table  XII.  in 
Lawuiis's  "  Practical  Astronomy."  Employing 
this  formula  for  fllWIIWh  ll  [OOMXUtrk  I-iti- 
tude  SV  17'4"),  we  find  that  4ta.  mest  be 
ueldcd  to  the  (ieesetitric  time  of  pirst  tuBLu-t, 
which  will  hence  tike  place  at  lh.oom.  f>7s. 
4m.  '.!>*.,  or  -li.  tlm.  -•»».  p.m.  on  Dee.  6th,  and 
so  on.  'Pho  Anyle  from  the'  North  Point  of  the 
Sun  towards  the  Hist  ish  seen  wi!h  the  tuk.d 
eye)  for  First  Contact  at  Ingres*  will  vary  from 
nW.ut  127"  in  the  East  of  England  t.  122  in  the 
Wert  of  Ireland. 
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SIMPLE  PROCESSES  IN  QUANTITA 
TIVE  CHEMICAL  ANALYSIS. 

THE  following  chapters  on  the  above  subject 
are  intended  princiiully  U>  be  a  help  to 
those  junior  students  of  chemistry  who  mny  not 
have  access  to  a  chemical  laboratory,  and  who  wish 
to  acquire  a  slight  knowledge  of  Q.Lantitativ 
Chemical  Analysis  by  work  tea;  at  home.  Th 
proe.-**-*  selected  have  he-en  simplified  as  much 
as  possible  without  interfering  with  their 
ctlien-ncy,  and  they  give  results  accurate  enough 
for  all  practical  purposs.  They  will  include 
processes  for  the  analysis  and  valuation  of  most 
of  the  commercial  products  more  commonly  me  t 
with,  such  as bie.iching- powder,  soda-ash,  pyrites, 
lime-stones,  iron  ore*,  manures,  feeding  stuffs, 
water,  tic.  and  if  space  permits  milk  and  butter! 
It  is  of  wars.)  expected  that  tho  student  will 
have  at  least  an  elementary  knowledge  of  chemis- 
try and  chemical  notation,  but  as  many  may  not 
be  acquainted  with  the  use  of  apparatus,  I  will, 
before  proceeding  further,  devote  a  few  sentence-* 
to  the  consideration  of  the  subjects,  ' '  upptratus  ' ' 
and  "  manipulation."  To  perform  an  analysis 
satisfactorily,  it  is  absolutely  necessary  that 'the 
operator  shotdd  possess  a  certain  amount  of 
manipulative  skill,  to  bo  acquired  only  by  prac 
tice.  However,  by  reading  over  the  instructions 
carefully,  and  referring  to  them  as  occasion 
require*,  and  at  the  same  time  exercising  a  due 
I  have  no  doubt  but 


results  will  be  obtained.  Kegarding  apparatus 
then,  first  in  imisirtunec.  comu*  :— 

Tkt  Balaaet.—  This  instrument  is  indispensal 
in  quantitative  analysis,  since  by  its  aid  alone 
we  are  enabled  to  determine  exactly  the  weight 
of  substances,  and  on  its  seruativaness  depends  in 
groat  measure  the  correctness  of  the  results. 
A  first -class  balance  commands  a  high  price;  but 
one  sufficient  for  the  reepnrememts  of  a  beginner 
may  bo  purchased  for  a  very  moderate  sum.  The 
balance  shotdd  be  kept  in  a  place  where  it  will 
not  be  exposed  to  at  id  fumes.  A  vessel  contain- 
ing strcmg  sulphuric  acid,  and  another  a  po.  e 
of  quicklime,  may  1»-  kept  inside  the  case,  .f  it  has 
one,  to  absorb  moisture  and  pro vi  tit  the  sb-cl 
tutrts  from  rusting.  It  should  also  be  observed 
tlmt  the  instrument  is  in  a  strictly  lee  el  position 
and  free  from  vibration. 

WVi/;«r«. — Those  commonly  used  consist 


■  commenremeni,  nt.d 


several 
two  or  it. ice 


from   00   grammes  tcj 


•i>OI 


of  a   set  ranging 
grammes. 

Tl.e  Walking  Itvltlt,  is  a  laree  flat -botto  med 
flask  about  35  ounce  s  capacity.  It  must  be  fitted 
with  a  (roed  sound  cork  in  which  two  holes  have 
been  bored  by  means  of  a  rat-tail  tile.  Into 
th.-se  holes  are  fitted  tightlv  two  pieces  of  glass 
tukine.  bent  at  ansrles  e^m-sps.nding  to  A  and 
B  in  Pig.  1.    The  t..l«  A  extends  nearly  to  the 

F  /  G 


b»U'>mof  the  flask,  and  fVis  its  point  of  delivery 
C,  drawn  out  so  as  to  leave  a  small  aperture  for 
the  ejection  erf  the  stream.  The  ■tie  r  tube  ter- 
minate* a  very  little  below  the  cork.  When 
this  llask  is  r..  arlv  tilled  with  water,  the  cork 
and  tube  s  inserted  tightly,  and  air  from  I  lie  lime's 
blown  in  at  It,  a  fine  jet  of  water  issues  from  C. 

H'tttrr-orrM  or  J}ryi*fr-r  '<"' The  U-st  form 
of  this  apparatus  consists  of  a  copper  or  tinned 
metal  box,  about  nine  inches  Miliar-,  upcu  in 
front.  The  walls  are  double  on  tlte  five  sides, 
admitting  of  its  being  surromidid  w  ith  water, 
which  is  introduced  at  an  opening  in  the  top. 
Tie- front  is  provided  with  a  hitt{td  ih«.r  and 
fastened  with  a  small  snib.  The  oven  is  sup- 
tiort.sl  on  an  irvn  tripd  stand,  rind  win  n  i 
ltun«en  lamp  with  a  rns»- burner  is  lighted  uri.br 
neath,  the  water  rupiilly  readies  the  Ixiiling 
point,  and  a  regular  temperature- of  100  d.?.  ('. 
is  maintaimd  in  the  inte  nor.  An  ordinary  kettle 
might  be  used  as  a  sultstitnte  for  a  water-oven, 
by  invrrting  the  lid  and  ]<lacing  a  covering  of 
thin  sheet  iron  in  the  sliajie  of  a  cone  over  it. 
The  snhstanre  to  be  dri.d  could  then  be  placed  in 
the  cavity  of  the  lid  and  the  kettle  act  on  the  lire 
to  boil  gently. 

Sri  nil -Ini  lli. — This  is  a  shis-t-iren  tray  with  Ihc 
sides  turned  up  al»ut  two  inchen  nil  round,  and 
may  be  of  any  convenient  siitc.  It  is  supported  on 
four  feet  sufficiently  hijrh  to  allow  one  or  more 
to  stand  underneath  — r  Pig.  '>,. 

F  /  C  & . 


The  lsittom  Ls  iK-dded  with  sand  to  a  depth  ul 
ubout  an  inch.  When  in  use,  the  sand-lnfli 
should  be  placed  in  a  draught  or  an  iltdowd 
space,  so  that  the  fumes  e  volved  will  Is!  carrie-d 
uwav  without  pervading  the  apartment . 

The  rest  of  the  apparatus  needs  no  dr  taih  d  de- 
I  will  thoTcforo  «imply  give  a  list  of 


of 

entri 


the 
and 


what  is  ;ndis;ensablc  at  the  <__.. 
wh.  n  anv  »p«  ial  piece  of  apiximtu*  is  required 
describe  it  at  the  time. 

Two  Berlin  porcelain  evuporating  tasuw,  .Oev^. 
<arsiiitv;  also  two  small  one* aliout 
thin  ula&s  beakers  of  various  »iw  < 
glass  funnels;  a  d<  able  (Ute  ring  sUnd  ;  sorm.  test- 
tubes;   wateh-gUsses;  a  retort  stand  with  two 
rings  ;  Bunsen  lamps  with  rose  burners,  or  spn  it 
lamps  where  gas  is  not  available  ;  a  few  iron  wire 
triangles,   small  spatula ;   pestle  and  mortar; 
Swedish    tilt,  ring  paper;   platinum  foil,  two 
pieces,  oath  abe-ut  2in.  square  ;  one  or  twe>  smalt 
porcelain  <  rucibks  with  covers;  glass  rou  tor 
irring  rod  ;  bra^;  forecp*,  4e. 
jh        .     H  will  1st  found  convenient  to  firo- 
D»  th<9  re  gents,  with  the  ex.vption  ol  the 
mincial  aeids  and  some  others  m  their  elry  t' rin. 
and  make  up  the  necessary  solutiotis  only  wh.  n 
required  for  umi.    An  as  cumulalion  of  bottles  will 
thus  be  prevented. 

Jtanil>i4latw».~.S<tmpliM.-ln  "fder  te.  e.ltain 
eonc  idant  results  in  unalysis,  pcM  tare-  should 
be  bretwed  on  Uu  sampling  when  the  substance 
is  soft  or  friable,  such  as  some  pianos  or  supcr- 
iihosphates.  what  is  considered  a  fair  averag. 
samtde  of  the  whole  should  be  sel.  eted  and  s,  r.-.d 
on  a  « lean  she  e  t  of  l-aprr  on  the-  td.le.  It  should 
th-  n  K-  thoroughly  mix.d  with  the  hands,  and 
the  JartTer  portions  ernshisl  bi  tween  the  fingers 
until  the  sample  assumes  a  unif  -rm  e-onsistenry 
throughout.  By  lilting  the  ...mere 
paper,  (rather  into  a  he*p  in  th 
using  the  spatula  again,  *l;re-ad  out  and  dividi. 
across  into  four  equal  portions  ,  s.  parate  or.e  ut 
the  portions  from  the  re<t.  and  retain  :«*r 
potmdin-  in  the  mortar  and  _subs.-qw.ril 
In  th  i  i*  ol  hat  ■  mm-  ml  *»b- 
*tar.;..s,  the  large  masses  .should  he  broken  up 
with  a  hammer  on  an  anvil  or  steel  plate,  and 
reducvd  to  a  coarse  powder,  then  'horoughly  in- 
tcrniiv  d  and  divided  as  before. 

Pulrtrivitiou.-  After  sampling,  the  suhtame 
la  be  examined  is  ground  to  a  powder  in  a  porce- 
lain mortar;  if  very  hard  or  ton,'*;  in  an  iron  one. 
Most  minerals  require  to  Is-  first  reduced  to  a  fine 
powder  in  the  iron  mortar,  un  l  i  portion  tak.  n 
and  farther  grand  to  an  impalpable  powder  in 
an  agate  mortar.  A  well-temp.  r. -d  tile  may  Is 
employed  to  pulverise  metals  and  alloys. 

Wr  if  hint).-  It  is  convenient  in  tnwl  instances 
to  weigh  in  a  carefully  counterpoised  watth-glam. 
A  count,  rp-ise  can.  with  a  little  trouble,  be  made 
of  lead.  No  body  should  be  Weighed  while  warm. 
Nothing  must  ever  be  added  to.  or  removed  fn  m, 
the-  [em  of  the  balance  while  the  beam  is  fice  to 
oscilliite,  but  only  when  resting  nn  the  support*. 
The  weight,  should  Iw  systematically  se-hs  ted, 
not  tak.  n  at  random,  mid  lifted  with  the  force;  * 
only— never  with  the  lingers.  Suppose  it  is  re- 
quired  to  know  the  weight  of  ■»  crneiblo  whuh 
turns  to  Is- i;-.'>3l  irrams;  th.  iO-grams  is  first 
tried,  .indtindinjr  it  too  inuih,  tho  next  in  order, 
•••grams  is  HiiUstituted-  this  is  t-m  little;  so  the 
next  lower  weight,  tl-griunfl  is  .;-l  Jed—  this  is  too 
much;  it  isthctefore  replaced  by  I -gram,  making 
6-grams,  whie  h  i  <  too  little- ;  the  next  weight -o- 
gram  \s  ad.hd,  then  tho  i-^rim,  and  so  eti 
until  the  bilan.  e  i« ascertained  to  W  in  eeiuilihrium 
by  the  ]<oin(<  r  vibrating  to  an  equal  distance  nn 
eueh  side  e>f  the  es-ntrul  mark  e^ri  the  stale.  The 
weight  is  th'-n  noted,  and  the  weights  removed 
from  the  pan  and  replaced  in  th-  Isix. 

l>r-<  ■  'i.  -  Wet  siibstanci-s,  and  such  a«  nr.- 
capable  of  .ibsoitenir  mnisturs-  from  the  air.  must 
be  dried.  To  «C(  omplu.li  this,  the  powdere  d  body 
is  exposed  from  "lie  to  two  hoars  to  the  heat  of 
the  water-oven.  In  the  majority  of  instance* 
this  is  quite  sufficient ;  but  there  ure  case.-gwh.  ro 
a  temp-rat  me  aWve  thut  of  boiling  water  is  ne- 
esirv  :  mch  snbslaiices  enn  l-e  driid  u\cr  the 
1  1  tlanic  of  a  j    ■  -burner. 


.'ie«.—  /''v"  • ' "i 
hvdro.  Bwrtr 


gether.  S'lut 
the  subsume  ii 
rater,  or  ■ 
long  with 
basin  em  a  pi'-e 
the  flame  of  a 


i.-.  -  The  common 
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!o  be  so,  it  DWJ  1 
■id  in  a  bial 
wire  ganxe. 

until 
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place.    If  the  sulistiiti.*  is  insol  ible  in  water,  il 
'■next  treated  with  acid  in  nmnall  flask  Of  |»»"'- 
lain  basin,  end  allowed  to  digest  in  the  sand-Kith, 
f  a  fla..k.  it  fbnilld  be  Itedded  in  the  sand  nearly 
'j  tho  level  eif  the  lirpiid.  in  an  inclineil  position, 
^>  pre  vent  Ins-i  bv  spurting.    To  diminish,  to  a 
extent,  the  rs.-.lw  of  fumes,  a  mr.all 
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funnel  tnav  In'  placed  in  the  month  nf  I  in  flunk. 
It  will  lie  found  to  hasten  solution  if  the  vessel 
and  its  contents  arc  occasionally  shaken  or 

lUlIMi 

rrrti/iitaHau.—  When  a  dissolved  Wy  is  sud- 
denly ndUMd  to  tho  solid  or  insoluble  state,  it  is 
-,iid  to  In-  precipitated.  The  rnjrc'iit  causing  this 
change  is  termed  the  precipitant,  and  the  solid  so 
tnrmisl  the  precipitate.  In  most  cases  the  preci- 
pitant must  bo  added  in  excess ;  and  to  find  if 
such  is  the,  case,  the  precipitate  may  he  allowed  to 
>->  ttlu  □  little,  and  a  few  drops  of  the  supernatant 
<  lcar  fluid,  taken  up  with  a  glass  rod,  placed  in  a 
watch-glass,  and  tested,  if  any  [tortion  of  the  body 
«till  remains  in  solution,  hv  adding  a  drop  of  the 
precipitant,  lknkers  and  porcelain  basins  are 
the  most  convenient  vessels  for  precipitation. 
When  necessary,  adherent  ]>artie!r»  can  be  tv- 
rnovi-d  from  the  sides  of  the  dish  by  means  of  a 
leather  before  transferring  the  precipitate  to  the 
filter.  In  many  raises  precipitation  is  promoted 
hy  boiling ;  in  others,  complete,  separation  only 
taki-s  place  after  standing  at  rest  for  some  hours. 

I  hope  to  ho  ahlo,  in  the  next  artic  le,  to  give  n 
process  fur  the  estimation  of  lime  in  chalk 


PRACTICAL  NOTES  ON  PL 
LIII.' 

By  P.  J.  Daviks,  U.M.A.S.P.,  4c 

[Continued from  page  287.) 

Chemical  Works,  Valves,  and 

Perreau's  Subber  Cono  Valves 

rTMIESE  valves  are  illustrated  at  Figs.  2S3  and 
JL  2S».  They  are  made  of  indiarubWr,  and 
after  .the  manner  of  the  natural  vulvea  of  the 
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heart.  They  are  especially  suited  for  certain 
work  executed  in  chemical  works,  and  stand 
very  well.  Fig.  285  is  a  section  of  tho  hncket  to 
match  tho  rubber  valve.  Of  course  it  will  be 
readily  seen  that  the  valve  may  bo  screwed  be- 
tween the  flungna  of  an  iron  or  other  pump,  as 
ut  AU,  Fig.  28C.  Of  this  further  explanation 
will  be  given  later  on. 

Chamber,  Tail-Pipe,  and 
Retaining  Valves 

The  tail-pipe  valves,  as  illustrated  at  A  D  C  and 
E,  l'iir.  287,  arc  valves  for  fixing  on  tho  suction 
pipe— in  fact  they  answer  tho  sui 
the  sucker  valvo,  and  are  nothing 


than  substitutes  fur  the  sucker  valvo  or  box. 
Tho  old  school  of  plumbers  were  very  fond  of 
using  these  valves  u]K>n  their  suction  pipes, 
especially  in  places  where  there  w  as  a  long  length 
of  horizontal  pipe,  say  'Mi  to  ')<)  feet,  buried  in 
the  ground,  4c.  In  such  places  it  is  quite  as  well 
to  use  one.  The  pkicc  for  fixing  is  about  0  feet 
down  the  well,  but  where  such  valves  arc  fixed 
the  pump  will  work  harder  or  heavier  on  account 
of  the  weight  of  the  valve,  and  the  extra  friction 
of  the  water  through  the  additional  vulve.  The 
leason  why  these  valves  are  usid  on  the  suction 
is  to  prevent  the  top  or  sucker  valve  receiving  the 
heavy  slim  or  shock  which  takes  place  in  long 
lengths  of  pipes  when  the  handle  of  the  pump  is 

fi  c  see 


worked  and  stopped  too  quickly  from  the  hand 
stroko  on  to  the  back  stroke,  or,  in  other  words, 
from  the  down  stroke  to  the  up  stroke.  Take 
notice — the  strokes  in  pumping  are  known  to 
pump-makers  and  fixers  us  "  hand  "  or  "  back 
stroke,"  and  also  as  "forward  "or  "back  "  stroke, 
or  as  "  in  "  or  "  out  "  stroke,  whether  the  rod*  arc 
working  ina  horizontal  oblique,  or  vertical  position. 
Some  plumbers  will  sny  "  up  stroke"  or  "  down 
stroke  ' ;  this  will  answer  when  the  rods  do  not 
receive  a  rocking  motion,  or  when  fixed  in  a 
horizontal  position  for  reciprocating  motion  ;  but 
the  regular  pump-hand  is  known  to  Buy  "  hand  or 
lur  k  stroke." 

l'hese  tail-valves  are  often  fixed  U]M>n  the 
rising  mains  to  relieve  the  valve  on  the  outlet  of 
the  barrel,  or  to  keep  tho  constant  weight  of  tho 
water  off  the  stufling-hox.  Tliev  arc,  then  known 
by  the  name  of  retaining  valves.    L»,  Fig.  2*7, 


is  known  as  the  foot-valve.  E  is  a  retaining  or 
tail  valve,  having  the  plate  J  for  taking  out  the 
v.i've  K  for  repairs,  &c.  This  arrangement 
often  saves  a  lot  of  trouble  and  heavy  work  in 
pulling  the  pipe*  apart  when  tho  valves  require 
to  bo  l-'athered,  ice. 

(To  U  continue  J.) 


ON  THE  OIL  FROM   THE  BOTTLE- 
NOSED  WHALE. 

By  AumsD  H.  Lvam,  K.i.c,  F.c.s. 

Ill  AVE  recently  made  a  very  complete  exami- 
nation  of  the  oil   from   the  bottle-nosed 
whale,  and  some  of  the  observations   arc  of 

In  the  first  place,  I  find  that  the  oil  has  the 


remarkable  chemical  constitution  hitherto 
observed  only  in  tho  oil  from  the  true  sjieroi 
whale,  and  which  shows  it  to  be  allied  more  to 
tho  waxes  than  to  the  majority  of  liquid  oils. 
Thus,  all  the  ordinary  fatty  oils  of  animal  and 
vegetable  origin  yield,  on  treatment  with  an 
alkali,  a  "  soap,"  or  comismnd  of  the  alkali 
used  with  the  fatty  acids  of  the  oil,  together 
with  the  familiar  I* sly  known  a*  glycerine.  The 
waxes,  on  the  other  hand,  including  spermaceti, 
yield  a  soap  like  the  oils  and  fats,  but  instead  of 
glycerine,  they  furnish  peculiar  waxv  solids, 
varying  in  nature  with  their  origin.  'Ill  us, the 
product  of  the  saponification  of  beesm-ax  is 
"myricvl  alcohol,"  Chinese  wax  yields  "cerotyl 
alcohol'';  while  spermaceti  furnishes  "  cetyl 
alcohol."  On  similarly  saponifying  sperm  oil,  I 
found  it  to  yield  a  wxip  (as  uxuail,  hut  instead  of 
glycerine  I  obtained  a  new  solid  bodv,  which  I 
prI>]>ose  to  call  Sprrinyl  aln.lut,  and  which  I 
have  as  yet  only  incompletely  examined.  The 
analysis  "of  sperm  oil  from  different  sources  shows 
that  the  proportion  of  sperniyl  alcohol  yielded 
on  saponification  was  remarkably  constant,  lying, 
according  to  present  experience,  between  3S  and 
42  percent.  Thus,  on  saponifying  ordinary  animal 
or  vegetable  oil,  there  is  obtained  about  Dj  per 
cent,  of  fatty  acids,  and  10  per  cent,  of  glycerine, 
but  i)n  saponifying  »i*rr«  ml  there  results  about 
01)  to  04  per  cant,  of  fatty  acid*,  and  10  per  cent,  of 
>y/-r.u;il  alroliol  u  white,  crystalline,  readily- 
fusible  solid.  The  bottlc-noso  oil  has  yielded 
me  analytical  results  showing  that  it  is  chemically 
identical  w  ith  sperm  oil.  Thus  I  have  obtained 
from  b-ittle-noao  oil  04  per  cent  of  fatty  acids, 
and  30  to  40  per  cent  of  spermyl  alcohol — numbers 
which  are  practically  concordant  with  thoso 
yielded  by  the  oil  from  the  trim  sperm  whale. 
Up  to  the  present  time  the  peculiar  composition 
first  noticed  by  me  in  the  case  of  sperm  oil  is  not 
known  to  be  common  to  any  other  oil  than  that 
from  the  bottle-nosed  whale,  so  that  the  latter 
oil  stands  alone  in  its  right  to  lie  considered  a»  a, 
perfect  sunlit  ute  for  true  sperm  oil.  Forpoiso 
oil,  and  the  oils  from  the  various  specie*  of  whale- 
Isine  whale  are  quite  different  in  chemical  nature 
from  the  oils  of  tho  sperm  and  bottli  -nost-d 
whales.  The  striking  similarity  in  constitution, 
amounting  in  fact  to  chemical  identity,  between 
the  oils  from  the  sp'nn  and  the  bottle-nosed 
whale  suggestt d  the  probable  close  relationship 
of  the  two  animals.  On  inquiry,  1  found  this 
suspicion  confirmed  in  the  strongest  manner. 
The  food  of  the  two  animals  is  very  similar,  and 
quite  different  from  that  of  the  Oreenland  and 
other  whalebone-whales  ;  bath  animals  hive  a 
back-fin,  which  is  not  present  in  whale- bono 
whales;  and  hist,  but  not  least,  they  both 
possess  large  cavities  in  the  head,  which  are 
tilled  with  oil. 

Whether  the  oils  of  the  narwhal,  dugong,  and 
other  trtacra  may  not  possess  characters  similar 
to  those  of  the  sperm  and  bottle-nosed  whales, 
is  an  interesting  question  which  I  should  like  to 
have  tho  opportunity  of  practically  testing. 

The  oils  from  the  bottle-nosed  and  sperm 
whales  being  identical  in  chemical  nature,  and 
sharply  distinguished  from  all  other  known  oils, 
it  is  not  surprising  that  their  physical  charac- 
ters should  have  proved  to  lie  very  similar. 
Thus,  I  find  their  viscosity  or  flowing  power, 
their  density,  their  flashing  points,  and  all  other 
physical  characters  to  be  practically  identical 
with  each  other,  and  different  from  thoso  of 
ordinurv  oils. 

These  characters  snffieiontlv  indicate  the 
ttle-nose  oil  a*  a  suitable  substitute  for  sperm 
oil,  and  I  have  in  addition  found  it  as  free  from 
tendency  to  gum  or  thicken  as  could  possibly  be 
desired. 

If  further  proof  be  needed  of  the  identity  in 
nature  of  the  oils  from  the  sperm  and  bottle- 
nosed  whales,  it  is  to  lie  f-mv.il  in  the  fact  that  they 
each  de|»»it  spermaceti  when  cooled  to  a  low 
temperature.  This  property  of  sperm  oil  is  well 
known,  though  it  is  often  erroneously  supposed  to 
be  limited  to  the  oil  from  the  head-cavities  of  tho 
animal,  whereas  it  is  in  fact  true  of  the  oil  from 
all  parts  of  the  body.  The  spermaceti  yielded 
by  the  bottle-nosed'  whale  appears  to  be  fully 
equal  in  quality  to  that  furnishi>d  by  the  true 
sperm  whale;"  but  the  quantity  obtained  is 
smaller. 

From  the  method  of  its  treatment,  some  of  tho 
bottle-nose  oil  at  present  in  the  market  has  a. 
somewhat  strong  smell,  and  possesses  an  objec  - 
tionable tendency  to  become  green  in  contact 
with  copper  or  brass. 

coder  such  lots  of  oil  as 
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I  them  unsuitable  for  somo  of  the  most 
valued  uses  of  sperm  oil.  I  have  attempted  to 
remedy  these  defects,  and  have  succeeded  in  pro- 
ducing a  refund  oil  of  a  very  pnlo  yellowish 
colour,  having  but  little  smell,  and  possessing 
absolutely  no  tendency  to  net  on  brass  or  other 
metals.    In  other  res|>oota  it  is  unchanged. 

The  amount  of  bottlc-noso  introduced  into 
commerce  during  the  last  two-years  luis  been 
considerable,  and  is  rapidly  increasing.  In 
some  cases  it  has  been  sold  under  the  not  inap- 
propriate name  of  "  Arctic  Sperm  oil  "  ;  but  in 
other  instances  it  has  toon  mixed  with,  or  sub- 
stituted for  real  sperm  oil,  without  any  acknow- 
ledgment of  it*  true  nature.  From  the  fact  that 
dissatisfaction  has  not  resulted  when  the  oil  has 
been  thus  surreptitiously  substituted,  as  well  as 
from  the  considerations  already  mentioned,  I 
believe  further  experience  will  prove  the  refined 
product  to  be  equal  to  the  finest  sperm  oil,  and 
capable  of  being  used  for  even-  purpose  to  which 
the  latter  has  hitherto  been  applied. 


AYRTON 


AND  PERRY S 
TRICYCLE. 


ELECTRIC 


obtained  only  by  turning  the  switch  of  the 
commutator  through  the  intermediate  powers,  so 
that  shocks  are  avoided  on  starting  the  machine. 
The  tricycle  is,  as  mentioned  above,  an  ordinary 
one  converted ;  but  Profs.  Ayrton  and  Ferry  ha  v 
we  believe,  designed  a  machine  specially  adapted 
for  being  propelled  electrically,  which  will  have 
,ing  the  ride 
gs,  and  probably 

<ip  steep  hills 


the  advantage  of  carrying  the  rider  and  the 
"ator  on  sprini 
driving  the  1 


THE  annexed  engraving  is  an  illustration  of 
Ayrton  and  Perry's  Electric  Tricycle — an 
open-fronted  machine  of  ordinary  pattern, 
with  the  treadles  and  driving  gear  removed. 
The  driving- wheel  is  t  lin.  in  diameter,  and  clos» 
to  it  will  be  seen  a  largo  spur-wheel  containing 


THE  ACHROMATIC  OBJECT- 
GLASS.  XII. 

By  \v.  BiuMmrr. 

(Ct.ntinHrH  from  page  220.) 

Aht.  LIX».— Tit  Colour  Currtrtion  tf  Certain 
Achromatic  Uhject  Olauw*.  I»y  Prof.  C.  A 
Young,  Princeton,  New  Jersey. 

THE  recent  discussions  in  this  journal  upon  the 
theory  of  arhmmat  Lira  will,  perhnist,  give  in- 
terest to  n  brief  statement  of  the  results  actually 
obtained  in  practice.    I  accordingly  present  the 
J  results  of  mv  measurements  upon  two  excel 
j  bait  object-glasses  which  have  come  under  my 
obscrvntion . 

The  first  is  that  of  the  Dartmouth  College 
Equatorial,  made  by  the  Claries  in  1871.    It  has 


248  teeth.  The  motor  SI  is  slung  from  the  sea; 
platform,  and  the  armature  spindle  carries  a 
pinion  of  12  teeth,  gearing  into  the  spur-whocl 
— the  machine  being  thus  speeded  down  20  to  1. 
Taking  400  revolutions  of  the  driving-wheel  to 
cover  one  mile,  it  will  be  found  that  the  motor 
must  make  about  1,200  revolutions  per  minute 
to  reach  a  speed  of  eight  miles,  an  hour.  The 
battery,  comt>ei*eel  sometimes  of  Faure  cells, 
sometimes  of  Scllon- Volekmar,  and  at  tiinc-s  of 
combinations  of  the  two,  is  slung  from  the  back- 
bone and  axle,  and,  when  fullv  charged,  con- 
tains a  store  of  energy  equal  to  about  two 
horse- power-hours.  Tbo  motor,  which  is  rather 
too  Urge,  weighs  4. jib.,  and  with  the  battery 
thenj  is  altogether  a  weight  of  loUlb.,  sufficient 
to  give  a  speed  of  six  miles  an  hour.  With 
an  increased  weight  of  accumulators  a  speed  of 
eight  miles  has  been  maintained.  The  steering- 
handle  and  brake  are  shown  in  their  usual 
positions ;  but  on  either  side  of  the  rider  brackets 
extend,  each  carrying  a  small  four- candle 
incandescent  lamp  to  serve  as  "lights,"  and 
also  to  illuminate  the ammeter  (A)  and  tho  volt- 
meter (V),  by  which  the  rider  can  see  at  any 
moment  the  amount  of  the  current  and  the 
E.M.F.  between  the  terminals  of  the  motor,  and 
thus  calculate  the  horse-power  which  is  being 
expended  in  propelling  the  machine.  At  the  left 
ride  of  the  seat  is  a  commutator  C,  by  which 
number  of  accumulators  in  circuit  can  be 


varied, 
cat  off 


.    The  full  power  can  be 


an  aperture  of  IKHiin.,  and  a  f<*al  length  of  12ft. 
It  is  considered  by  the  maker*  a  little  under- 
corrected,  but  suits  my  own  eye  very  well,  in 
pleasant  contrast  to  the  violent  over-correction  of 
a  Gin.  Munich  glass,  which  I  hud  used  fur  several 
years  previous.  The  spherical  alarration  is  very 
•  perfectly  corrected.  The  curves  hit  cxsentiallv 
those  of  Littrow  ("Mem.  Key.  Astron.  Soc.,'' 
Vol.  III.), t  a  nearly  equi-con'vex  lens  of  crown, 
and  a  nearly  plano-concave  flint. 

The  other  lens  is  that  of  the  equatorial  belong 
ing  to  the  observatory  of  the  John  C.  (ireen 
School  of  .Science  at  Princeton.  It  lias  an  aper- 
ture of  9ain.,  and  a  focal  length  of  138.  It  is 
constructed  substantially  upon  the  curves  pro- 
mised by  (iausa  ("(iauss's  Werke,"  Vol.  V. 
p.  20",  tiottingen  ed.),t  the  radii  and  constants 
of  the  objKtivc-s  ts-ing  a*  follows,  vi«.  :— 

Crown-lens,  meniscus, 
convex  side  outward.  Inches. 

Radius  of  convex  surface    l«i"  372 

Radios  of  concave  surface  67*415 

Thiekness  at  centre    0-020 

Interval  between  lenses   0*312 

Flint-lens,  concavo-convex, 
convex-side  next  crown. 

Radius  of  convex  surface    20-084 

Radius  of  concave  surface   11*871 

Thkkness  at  centre    0-305 

The  radii  were  determined  by  a  delicate 
spherometcr. 

The  telcseo|>c  is  remarkably  excellent  in  every 
re*]H-ct,  especially  in  tho  darkness  of  the  field  and 
the  power  of  exhibiting  faint  object*,  like  the 
satellites  of  Mars  and  Cronus. 

Tho  observotions  on  the  Dartmouth  telescojie 
were  made  by  myself  in  1872,  those  on  the 


Princeton  instrument  in  1S79,  jsirtlv  by  myself 
and  lmrtly  by  my  assistant,  Mr.  McNeill.  The 
number  of  observations  on  tho  Princeton  tele- 


scope was  fiom  ten  to  twenty  for  each  line  of  the 
spectrum  examined ;  the  figure*  for  the  Dart- 
mouth instrument  depend  upon  only  live  mca- 


'  From  the  America*  Journal  «/  Stincr,  Vol  XIX  , 
June,  1HW0.  1  am  indebted  to  the  kindness  of  Mr.  J.  A. 
Hnuhe&r.  of  Plttahunc,  for  this  and  another  coa.ni  muni- 
tion which  will  a  issuer  ui  suoseuuent  articles. 

t  fan  any  enrn-spundent  furnish  ua  account  of  the  for- 
mulae of  Uttmw  and  of  Usual  !   Uitua'  theory  srives  a 
i  from  any  that  I  uc 


surements  each,  and  are,  of  course,  somewhat 
leas  reliable. 

The  method  of  observation  was  in  all  casi  s 
substantially  tho  same.  The  spectroso  q»e,  ar- 
ranged  as  for  observation  of  solar  prominence-*,  i* 
attached  to  tho  telescope,  which  is  first  pointed 
at  the  centre  of  the  sun.  The  portinn  of  the 
spectrum  to  be  examined  is  then  brought  to  the 
middle  of  the  field  of  view,  and  one  of  the  longi- 
tudinal dust  lines  (caused  by  particles  1st  ween 
the  jaws  of  the  slit,  always  far  more  abuniLint 
than  one  would  like)  is  made  perfectly  distinc  t 
by  the  focussing  screw  of  the  spectrosco] e .  If 
the  parts  of  the  spectroscope  all  happen  to  bo  in 
exact  adjustment,  the  true  dark  lines  of  the 
spectrum  and  these  dust  lines  will,  of  course, 
both  bo  perfectly  sharp  for  the  same  focal  ad- 
just men  t  ;  but  this  is  seldom  tho  case,  for  a  fasti- 
dious eye. 

This  adjustment  of  focus  having  been  accn- 
rately  made,  the  telescope  is  then  so  directed  that 
the  edge,  of  the  sun's  image  diall  cross  the  *lit 
perpendicukrly ,  and  by  sliding  the  whole  spe  ctro- 
xeoisjuhing  iu'supfKirtiug  bar  a  position  is  sought 
where  the  edge  of  the  solar  spectrum  shall  lie 
perfectly  defined  as  seen  in  the  eyepiece  of  the 
spectroscope.  When  this  has  been  accomplished, 
the  slit  will  evidently  be  exactly  in  the  focal 
plane  of  those  rays  of  the  spectrum  which  occupy 
the  field  of  view. 

Of  course,  if  tho  object-glass  is  poor,  or  the 
air  unsteady,  no  point  of  absolute  sharpness 
ran  lie  found,  and  we  have  to  be  content  with 
finding  a  minimum  of  indistinctness.  Put  with 
good  seeing  and  an  object-glass  well  com-rted 
for  spherical  aberrations,  the  observation  admits 
a  really  surprising  degree  of  accuracv,  wuensMir 
determinations  of  tho  same  point  seldom  differing 
under  such  circumstances  as  much  a*  half  a 
millimeter. 

In  this  way  the  differences  of  focal  length  for 
different  parts  of  tho  spectrum  may  be  obtained 
with  satisfactory  precision.  1  say  tiij/ct-rnci*, 
tieeause  the  absolute  focal  length  is  all  the  time 
charging  with  tho  temperature,  and  that  by  a 
considerable  amount,  so  that  it  is  necessary  to 
recur  to  and  redetermine  the  zero  point  n  ii- 
tinuullv.  This  jtoro,  in  mv  observations,  was  the 
focal  piano  of  the  D  lines. 
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A  1')  »  appended  in  the  table  to  *  few  of  the  nuiuWi* 
which  do  out  serai  to  fall  in  well  with  the  general  toum 
of  the  curve  to  which  they  ought  to  conform. 

In  the  table,  the  first  column  contains  the 
designation  of  the  spectrum  lines  observe  d,  <  ither 
by  letter*,  or  by  their  iHioition  on  Kiiihofl's 
map ;  the  second  gives  the  wave-length,  accord- 
ing to  Angstrom.  The  renuiining  columns 
explain  themselves,  except  that  d  F  denote  s  the 
difference  expressed  in  thousandths  of  an  inch, 
between  the  minimum  focal  length  and  that  for 
the  particular  niy  of  the  spectrum  in  question, 
while  the  column*  headed  dV  j  V  contain  the 
SRino  quantity  expressed  in  hundred  thouKindths 
of  the  focal  "length.  I  hnvo  uddtd,  for  com- 
parison in  the  sixth  column,  the  results  of 
1/orenzonifora  rYaunhoferobjoct-glassof  P7Mta. 
focal  length,  published  in  the  A'truuotnittln 
KMrichttn,  Vol.  I.XXVIU.,  p.  289  (1871).  His 
numbers  were  obtained  by  calculation,  and  not 
by  direct  measurement,  the  computation  being 
baaed  upon  Fraunhofer's  determinatioti  of  the 
indices  of  refraction  for  specimens  of  glass,  like- 
that  used  in  tho  lens.  A  glance  at  the  table 
shows  that,  as  to  the  extreme  rays,  there  is  vory 
little  difference  between  the  thrcb  obiectiv.  s,  but 
that  for  tho  middlo  ravs  the  (  muss  lens  is  deci- 
dedly the  best,  and  the'Littrow  tho  worrt.  The 
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iu'iu-  thing  m  still  better  shown  by  the  dia- 
grams, of  the  colour-curves.  I  lie  ordinate* 
n(   these  curves  are  taken  from  the  uluinns 

1  for  abscissas  I  hive  used 


^  (,  )  of  the  tabic;  for 
the  values  of  1  /  A — i.e., 


<•.,  the  number  of  wavo- 
leagtha  to  tho  millimeter.  It  wo  take  I  hi- wave- 
lengths  themselves  a*  alwoissas,  the  lift-hand 
portion  of  the  curve  in  no  flattened  and  extended, 
and  tho  right-hand  portion  b.H'omes  so  steep,  us 
to  make  tho  figure  very  incanveiui  r.t. 
Princeton,  N.J.,  April  14.  liSo. 


If  it  ho  possible  to  ;iltor  the  rompositien  of 
optical  glass,  wi  as  to  destroy  the  outstanding 
colour,  there  is  evidently  rcquiris]  cither  acrown- 
g!j*.i  having  less,  or  a  flint -film's  having  more, 
dwpntsivo  power  over  the  interior  or  int.  »>.  is 
luminous  rays,  in  projwitiua  to  the  length,  of  iu 


•  artt  now  munufartund  very  many  kinds 
of  flint-glass  of  excellent  qnaliiy,  varying 
ifixMtiy  in  their  refrattivc  and  dispel  save  power; 
and  it  do<ut  not  seem  improbable  tlut  smt  a  iom- 
BNfjiion  for  crown-glass  will  be  found  uawdl 
remove  the  MKoudarv  Hpectrum.  The  following 
i.s  a  IU  of  sumo  of  Fnwinhofcr 's  glasses;  it  is 
mttmtiai  by  otheni  minting  to  modem  English, 
iuj  French  optical  glass. 


IMPROVEMENTS  IN  ELECTRO- 
DEPOSITION  OF  BP.  ASS  AND  BRONZE. 

SOME  further  improvement*  in  the  eleetro- 
depositiun  of  br.jss,  bronze,  and  other  metals 
have  been  recently  ]iateriti  dby  Mr.  YV.  H.Walenn, 
of  tho  Caledonian-rood,  X.  According  to  the  pre- 
sent invention  absolute-  adhesion  of  the  routing  to 
tho  metal,  together  with  constancy  of  the  solution 
and  softnena  ami  (Inutility  of  the  deposited  metal, 
nn>  the  results  of  the  methods  used.  The  first  |ort 
of  tlx-  present  invention  relate*  Utelectro-dcposit- 
ing  copj»er  \ipon  iron  and  similar  metals,  so  that 
the  .-.citing  may  lie  uilhercnt  nnd  in  a  soft 
condition.  Preferably,  the  solution  used  is 
compounded  of  thirty-two  ounces  uvoirdupois  of 
cyanide  of  |K>tassium  (70  per  cent,  real  cyanide] 
and  one  ounce  of  neutral  tartrate  of  ammonium 
per  gallon  of  liquid,  and  it  is  charged  with 
i  ppi  t  by  '  ti  Ivtii  i"-:-  ;  t'  ("duties!  h 
then  made  complete  by  the  addition  of  eiinrie 
atnmonide.  The  solution  is  used  at  a  boiling 
beat,  or  near  thereto,  namely  from  I ZQ*  Fahren- 
heit to  the  boiling  ;  ..ant  of  the  solution,  whether 
the  solution  bounder  pressure  or  not  under  pres- 
sure. 'Ilii'  effort  of  heat  upon  theao  solutions  ia 
to  soften  tho  Venting  of  copper,  and  to  increase 
tho  rate  of  'deposition  very  materially.  'Hie 
following  example  of  the  application  of  this  pro- 
cess produces  a  result  which,  as  far  as  the 
inventor  is  aware,  has  never  been  attained  by 
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any  proieso  up  t<>  the  present  time.  Thin  sheet- 
iron  plates,  treated  iu  this  manner,  luivc  tho 
routing  so  adherent  that  npmisse  work  may  1m> 
exfs*ut*<d  on  them  without  interfering  with  the  con- 
tinuity of  metal,  or  without  exposing  tho  under- 
neath or  coated  metal.  If  a  plate  lie  hammered 
to  destruction,  the  copper  coating  w  i1!  lie  sim|>ly 
extended  over  the  iron  where  it  is  cracked  or 
broken.  The  second  part  of  tho  invention  rolates 
to  a  method  of  preventing  the  too  great  evayiora- 
tion  of  a  s-ilution  which  is  heated  during 
de|tosition.  The  innductiug  wires  from  tho 
source  of  electricity  are  pas.vd  through  tho 
Je|x«siting  tank,  but  are  insulates]  therefrom,  and 
all  rods  or  wire*  for  susjiending  anodes  or 
ithodes  have  tln  ir  lic-irings  upnn  inside  shelves 
mounted  with  slabs  of  non-comlueting  material. 
Ou  r  the  whole,  and  dipping  into  a  water  seal,  is 
onntcriui lanced  cover,  that  is  removable  by 
mraiw  of  pulleys  and  slinging  chains.  To  ail 
ap.'rture  in  the  cover  is  adjustisl  a  long  conden- 
sing worm  tube  opi  ning  into  an  upper  vcsm  I  or 
Itox  that  contains  materials  whii  h  are  capahle 
of  condensing,  or  absorbing,  or  combining  with 
the  gases  that  escape.  The  liipnids  flow  bark 
don-n  the  tul*  into  the  tank.  This  improvement 
applies  tooyntiidecsipiioring,  brassing  and  bronzing 
solutions,  to  gilding  solutions,  and  to  all  electro- 
depositing  solutions  that  are  heated.  The  third 
]x!irt  of  the  invention  relates  to  working  copper, 
brass,  bronze,  gold,  nnd  other  electro-de]M\siting 
solutions,  in  a  closed  s  esse!  under  a  known  pres- 
sure, the  pressure  being  applied  by  heating  the 
solution  or  otherwise.  Iliis  plan  luis  the  great 
advantage  of  preserving  the  purity  and  sUihility 
of  the  solution,  and  of  preventing  its  waste  by 
rvnporation;  it  enables  the  clei  tin-deposit  to  be 
uniform  over  the  surface  of  the  cathode,  and  to  bo 
of  compact  and  uniform  quality  throughout.  A 
high  pressure  is  not  r>e-ommen<lod,  n  single 
ntinottjihere  is  in  general  more  than  sufficient. 
The  dosed  vessel  may  be  u«ed  for  svilutions  in 
which  there  is  free-  ammonia,  or  where  it  is 
essential  to  keep  the  solution  inn  from  dust,  or 
where  other  conditions  arise  in  which  it  is 
necessary  to  inclose  the  solution,  although  neither 
Hppns-i.ible  iru  rense  of  pressure  arises,  nor  is  heat 
applied.  If  there  Is' much  g?i*  or  vapour  coining 
off,  the  condensing  worm  tills1  opening  into  a 
vessel  may  be  employed.  Another  improvement 
consists  in  adding  to  the  charged  and  finished 
solution  in  the  cold  euprie  ammonide,  until  the 
solution  is  slightly  given  in  (•  ■lour.  In  a  solu- 
tion treated  in  this  manner  it  is  exceedingly 
to  isolate  the 


ammonia  so  as  to  obtain  its  formula,  but,  from 
the  constancy,  persistency,  and  stability  of  a 
solution  tniitid  with  euprie  anunonide,  as  qIk»vo 
dew  riUd,  it  se^ms  most  probable  that  a  d.dinite 
ammoniai-il  salt  is  fanned  which  is  not  do- 
cs^miMkisible  (or  is  diflieult  of  decomposition  }  at  a 
high  temperature. 
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OBSERVATIONS  OF  VARIABLE 
STARS. 

PROF.  E.  C.  PICKERING,  Director  of  the  Har- 
vard Collego  Observatory,  has  sent  us  a  copy 
of  a  pamphlet  he  has  just  written  on  "A  Plan  for 
Securing  Observations  of  the  Variable  Stars " 
(Cambridge,  Mass. ;  the  T'uiversity  Press),  and  in 
the  letter  accompanying  it  he  wiitos :  "  The  ohjttct 
of  the  work  is  to  call  the  attention  «f  astronomical 
amateurs  to  a  class  of  useful  obeervatioas,  which 
could  be  undertaken  with  instruments  of  any  site, 
and  even  iu  some  cases  with  the  naked  eye.  lly 
the  plan  proposed,  the  observations  would  lend  to 
definite  results,  instead  of  heing  desultory,  as  those 
of  amateurs  too  often  are."  Prof.  Pickering  points 
out  that  useful  observations  may  l»e  road«  by  un- 
skilled observers  ;  aud  as  the  work  is  quantitative, 
the  observer  has  a  continual  test  of  tho  increased 
accuracy  he  has  acquired  by  pmrtiee.  The  aid  of 
the  professional  astronomer  is  ••  earnestly  re- 
quested "  for  the  scheme  ;  but  it  is  ou  the  amateur 
and  student  of  astronomy  that  Prof.  Pickering 
depend*  largely  for  the  success  of  his  plan,  and  be  u 
careful  to  point  out  that  "muck  valuable  assist- 
ance might  be  rendered  bv  ladies.  We  quote  the 
following  passages  from  tlw  pamphlet,  copies  of 
which,  nnd  further  information,  will  be  supplied  on 
a pphcatiou  to  I Yof .  l*ickering ;  — 

"  Variable  slurs  may  be  detlu<sl  as  those  which 
exhibit  a  varying  degree  of  brightness  at  different 
times.  The'  following  olassiliuition  of  them  is 
believed  to  l«  a  natural  one.  (Proc.  Amer.  Acad, 
xvi.,  1,  257.) 

"  1.  Teinjsirary  stars,  or  those  which  shine  out 
suddenly,  sometimes  with  great  brilliancy,  and 
gradually  fade  away.  Examples,  Tycho  llrahe'a 
star  of  1,  •">.">.  new  star  in  Corona.  ISilij. 

"  II.  Long  pcri'xl  vririables,  or  tlewo  undergoing 
great  varuiUous  of  light,  tlie  changes  recurring  in 
periods  of  several  mouths.  Examples,,,  Ceti  and 
X  (•'f','• 

"  III.  Stars  undrrgeing  slight  rhnngra  acenrdinK 
to  laws  as  yet  uttkuowu.  Examples,  a  Ononis  and 
a  Crassio|tei». 

"  1"V.  Short  period  variablrs,  or  stars  whose  light 
is  continually  varying,  but  the  changes  are  repeated 
with  great  regularity  in  a  peri  si  not  exceeding  a 
few  days.    Examples,  ii  Lyne  and  I  Ceplibi. 

"V.  Algol  stars,  or  stars  which,  for  the  greater 
portion  of  the  time,  undergo  no  <  haugc  in  light,  but 
every  ten  days  suiter  a  remarkable  diminution  iu 
light  for  a  few  hours.  Tins  phenomenon  recur* 
with  such  re  gularity  that  the  interval  between  suc- 
cessive minima  may  be  determined  in  seunc  eases 
within  a  fraction  of  a  second.  Examines,  ,1  Ptrsei 
(Algol)  and  S  Calicri. 

"•  Stars  lsdonging  to  the  first  of  these  r lasses  are 
sts-n  sit  rarely  tliat  the  apparent  discovery  of  one  is 
to  be  received  with  the  utmost  caution.  On  tint 
other  hnud,  the  innsirtajitx'  of  early  observations  of 
such  nu  object  is  so  great  that  no  pains  should  bo 
spared  to  secure  an  early  annouiicemeut  if  one  ia 
I  really  foimd.  On  the  best  star  charts  many  stars 
are  omitt.  d  of  tho  brightest  of  the  faintest  objwrta 
given.  Hut  any  star  much  brighter  than  tbcao 
should  be  measured  by  tho  method  given  below, 
and  a  watch  kept  to  see  if  nuy  change  takes  place. 
If  it  pluses  to  be  a  temisjiaiy  star,"  an  immediate) 
announcement  should  be!  made.  If  a  telegram  ia 
sent  to  this  Observatory  [Harvard  College]  tho 
object  will  lie  at  once  examined,  and.  if  verified, 
notification  will  lie  made  in  this  country,  and  in 
F.uropc,  with  the  name  of  the  discovere  r  or  sender  of 
the  telegram.  A  similar  notification  may  be  sent  of 
any  suspected  objects,  which  will  be  examined  iu 
the  some  way,  and  anuoune-ed  ut  once  if  they  prove 
to  lie  of  interest.  It  is  essential  that  the  potuUon  of 
the  object  should  be  given  with  all  tho  precision 
practicable,  and  that  u  letter  should  be  sent  by  the 
next  mail,  giving  the  observations  in  detail.  This 
often  proves  of  the  greatest  value  iu  case  the  object 
is  not  readily  found.  It  also  servos  to  establish  tho 
claims  of  the  fust  discoverer. 

"  Nearly  three-quarters  of  the  known  mriablew 
l>elong  to  the  si  eond  class.  Mont  of  them  undergo 
very  large  changes  of  light,  and  may  therefore  bo 
observisl  witli  comparative  ea-v-.  tlur  kuowledigo 
of  their  variations  is,  however,  very  defective. 
Hitherto  the  attention  of  observers  has  been  directed 
principally  to  determining  the  times  at  which  thev 
nttuiu  their  maximum  light,  while  their  Ught  at 
inti  rme^tiute  times  has  been  neglvctcd.  It  is  tiovv 
propo  csi  to  secure  observation*  of  these  oblrcta 
once  or  twice  in  even-  month,  so  that  their  light 
<  nrvr-c  or  variations  throughout  their  entire  i>enocl* 
luav  be  deti  rrniued.  Agjiin, 
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without  giving  nny  cine  to  tho  scale  which  they 
employ.  lu  most  linn  such  nlm>rrntiotw  luive  little 
value,  owing  to  tho  uncertainty  of  the  scale  of  the 
fainter  magnitudes. 

"According  to  Dr.  Oould,  and  Home  other 
observers,  most  of  tho  visible  stare  undergo  slight 
changes  of  light,  and  should  therefore  be  assigned  to 
the  third  class  of  variables  

"  The  stars  of  the  fourth  class,  as  compared  with 
the  second,  are  relatively  few  in  number,  and  the 
change*  in  light  smnll.  White  many  of  them  need 
observation,  especially  to  determine  their  light  curves 
mora  precisely,  it  is  advised  that  this  work  be  left 
to  those  who  have  acquired  a  high  degree  of  skill  in 
these  observations  

"Tho  phenomena  of  tho  Algol  stars  are  in  many 
respects  the  most  striking  of  any.  The  rapidity  of 
the  changes,  their  surprising  regularity,  and  the 
comparative  rarity  of  these  objects,  combine  to  render 
the  discovery  of  each  new  one  a  matter  of  unusual 
interest.  As  in  tho  case  of  stars  of  the  fourth  class, 
however,  the  study  of  their  light  curves  should  ho 
left  to  those  who  have  acquired  especial  skill  in  this 
work.  This  is  particularly  desirable  whan,  as  in 
this  case,  the  unaided  eye  enters  into  competition  with 
photometric  apparatus,  by  which,  as  some  think,  it 
should  properly  he  altogether  replaced. 

"An  elaborate  bibliographical  work  on  the 
variable  stars  has  been  undertaken  at  this  Observa- 
tory by  Mr.  Chandler.  It  will  include  the  collection 
of  ail  available  published  observations  of  known  or 
suspected  variables.  A  catalogue  of  suspected 
variables  lias  thus  been  prepared,  doubtless  con- 
taining many  stars,  which  are  really  important 
variables.  But  it  is  also  likely  that  many  objects 
have  been  introduced  in  the  list  by  errors  in  the 
original  observations.  Such  stars  often  appear  in 
one  catalogue  after  another  of  suspected  variables, 
and  it  is  difficult  to  prevent  the  continued  circula- 
tion of  such  on  error.  Of  course,  if  an  experienced 
observer  at  any  time  estimates  a  star  ns  abovo  or 
below  its  normal  brightness,  it  is  im|iossible  to  prove 
that  the  observation  was  not  correct,  and  the  star 
really  variable.  No  amount  of  subsequent  ob- 
serving could  prove  that  it  had  not  then,  and  then 
only,  an  abnormal  brightness.  Wo  can,  however, 
prove  that  in  all  probability  it  does  not  belong  to 
one  or  more  of  tho  abovo  classes,  and  thus  make  it 
more  and  more  probable  that  the  observation  is  due 
to  an  error. 

"  To  prove  that  a  star  doe*  not  belong  to  tho  fifth 
class  is  a  matter  of  much  greater  difficulty.  In 
fact,  it  is  almost  impossible  to  prove  that  it  may  not 
Ik;  an  Algol  star  with  a  long  jieriod  between  the 
minima.  Since  these  stars  may  have  their  full 
brightness  for  nine-tenths  of  thotrmc,  it  is  obvious 
that  they  may  be  examined  again  and  again  without 
happening  to  be  seen  at  the  time  of  a  minimum. 

"On  the  other  hand,  during  a  coiuo'derahle 
portion  of  the  time  when  it  is  varying,  the  light 
will  bo  so  much  less  than  usual  that  a  careful 
measurement  is  not  needed  to  detect  the  change. 
Moreover,  it  will  bo  useless  to  look  for  un  increase 
of  light,  ami  the  observation  may  be  so  planned  as 
to  detect  a  diminution  only. 

•  Tho  problems  to  bo  undertaken  may  he.  defined 


striction  regarding  the  observations  or  publication 
is  intended ;  but  it  is  hoped  that  a  large  addition  to 
our  present  knowledge  of  the  variable  stars  may  he 
secured,  without  interfering  with  what  would 
otherwise  bo  obtained." 


ELECTRIC 


NEW  RESEARCHES  ON 

CURRENTS, 

THE  remarkable  property  possessed  by  nitrates 
in  fusion,  of  producing  currents  by  their  re- 
action with  incandescent  cartmn,  was  first  indicated 
in  18o5  by  A.  C.  Becqncrel.  who  had  observed  a 
considerable  deflection  of  the  galvanometer  on 
plunging  a  piece  of  red-hot  retort-carbon  in  a  hath 
of  melted  nitrate  of  potash.  This  experiment, 
repeated  more  recently  by  M.  Jablorhkoff,  who 
sought  to  apply  the  principle  in  a  new  battery, 
which  he  colled  thrtruuntitt,  has  been  made  by  M. 
Braid  the  starting-point  for  an  experimental 
study  of  tho  behaviour  of  nitrates.  The  following 
ore  his  results,  aa  communicated  to  the  Tans 
Academy : — 

1.  Jf  any  pieerofrnrbetn,  made  red-hot,  be  immerted 
in  a  etiptnle  sasjfftsjisy  u  bath  of  nitrate  infution,  <i 
« I  ratty  rnrrrnt  it  obtained,  Jtoirtmj  fnm  t  lie  bat  U  to 
tiie  rnrbon  m  the  exterior  circuit. 

This  experiment  is  that  of  Bccqucrel,  only  M. 
Brnrd  ho*  observed  that  it  equally  succeeds  with  all 
carbons.  Further,  when  one  uses,  as  Becquerel  did, 
hard  carbon,  of  slow  combustion,  retort-carbon, 
graphite,  plumbago,  &c,  the  current  weakens  very 
rapidly,  and  this  weakening  is  due  to  a  deposit  on 
the  pert  of  carbon  immersed,  of  a  very  adherent 
and  very  compact  crust  o* 
tcrposed  between  th 
arrests  the  chemical  action. 

2.  Xttrate*  in  fusion  heroine  crry  fluid,  and 
aeottire  the  property  of  tntruttcttua  extensively  (mi  lout) 
the  heated  object*  with  u  hie  It  then  are  in  amtaet. 

One  drop  of  these  salts,  let  fall  on  a  heated  plate 
of  cast  iron,  spreads  rapidly,  and  soon  covers  a 
large  surface  of  it ;  and  by  virtuo  of  this  property 
the  liquid  rises  iu  such  bodies  by  capillarity  001  m., 
002m..  or  even  OOdm.  (say  l  '2in.),  according  to 
their  sue  and  tho  greater  or  less  rugosity  of  their 
surface. 


f  salts,  which,  being  in- 
itiate and  tho  carbon, 


f  this 


*•  I.  To  observe  sll  the  long  period 
or  twice  every  month  throughout  their  variations, 
according  to  such  a  system  that  all  the  observations 
may  bo  reduced  to  tlw  same  absolute  scale  of 


observe  tho  stars  whoso  variability  is 
suspected,  and  prove  either  that  they  are  really 
variable,  or  that  in  all  probability  they  do  not 
belong  to  the  first,  second,  or  fuurtli  da**.  If  any 
are  thought  to  belong  to  tho  fifth  class,  to  watch 
them  until  such  a  variation  is  proved,  or  is  shown  to 
be  improbable. 

"  Any  persons  who  desire  to  take  part-  in  these 
olnn-rvation*  are  requested  to  communicate  with 


"1.  What  is  tho  location  of  your  point  of  ob- 
servations '!  In  tho  city,  or  in  the  country,  on  tho 
ground,  from  a  roof,  or  from  a  window  i  Is  any 
part  of  vour  horizon  obstructed,  or  can  you  observe 
in  all  parts  of  the  sky? 

'"J.  What  is  the  aperture,  focal  length,  and  name 
of  maker  of  your  telescope  »  Also  the  lowest  mag- 
nifying power,  and  largest  field  of  view  you  can 
obtain  with  it  i  Have  you  a  field-glass  or  opera- 
glass  t 

"  3.  Can  you  identify  bright  and  faint  stars  from 
their  designations,  or  right  ascensions  and  declina- 
tions i  Have  you  Heis'  Atlas  < \i  lestis  Xovus,  the 
Argentina,  the  Durchmustcrung,  or 
other  maps  anil  cat  ' 

"4.  Would  you 
tho  suspected  vi 
tween  ttMim  r 

"  To  attain  success,  it  is  particularly  important 
that  the  plan  should  not  lie  local  or  national.  Ob- 
servers in  the  southern  hemisphere  are  much  needed, 
and  for  some  purposes,  those  in  various  longitudes. 
It  is  hoped  that  among  the  many  amateurs  of 
Europe,  and  especially  of  England,  may  tie  found 
some  ready  to  participate  in  this  work.    No  re- 


One  of  tho  consequences 
possibility  of  modifying  Bee*q  nereis  fundamental 
experiment  by  not  immersing  the  carbon  by  its 
incandescent  end  in  tho  bath  of  nitrate.  By  malting 
red-hot  merely  the  end  of  the  crayon  opposite  to 
that  which  is  immersed,  one  may,  in  fact,  still 
obtain  a  current,  provided  the  crayon  is  not  too 
long. 

3.  To  obtain  a  current  tt  i<  not  iirrtniart)  to  immri*e 
the  carbon  in  the  bath  of  nitrttt.    It  is  sufficient, 

\  indeed,  to  place  on  burning  carbon  a  metal  cajwiile 
'  containing  a  few  grammes  of  nitrate  in  fusion,  and 
to  let  it  stand  a  few  minutes,  for  a  current  to  bo 
produced,  flowing  from  the  both  to  the  carbons  in  the 
exterior  circuit.  The  current,  which  can  bo  proved 
by  |  lacing  a  galvanometer  in  the  circuit 
of  which  one  end  ia  immersed  in  tho  bath  while  the 
other  consists  of  a  metallic  rod,  which  one  may 
introduce  ami  move  about  in  the  burning  carbon, 
persists  with  sensibly  constant  intensity  so  long 
as  the  carbons  on  which  tho  capsule  rests  are  red, 
and  the  capsule  contains  truces  of  nitrate. 

Tho  explanation  of  this  singular  fact  is  found  in 
the  projwrty  of  nitrates  already  indicated — vi/., 
their  tendency  to  soak  heated  bodies  with  which 
they  arc  in  contact. 

It  may  be  shown,  indeed,  in  a  few  seconds,  when 
this  experiment  is  nude,  that  tho  interior  wall  of 
the  capsule,  situated  aliovo  the  level  of  the  liquid, 
is  gradually  moistened,  and  that  this  imbibition, 
after  reaching  the  upjsir  border  of  tlw  vessel,  then 
descends  on  tho  outer  wall,  which  is  at  length 
completely  moistened.  Thus  a  thin,  continuous,  and 
nearly  always  equal  layer  of  nitrate  is  brought  into 
contact  with  the  red-hot  carbons  on  which  the 
capsule  rests,  and  there,  keeist  the  chemical  reaction 
sensibly  constant,  generating  a  current,  and  in- 
suring'its  regularity.  This  current,  formed  at  the 
point  of  contact  of  the  capsule  with  tho  carbons, 
then  traverses  the  incandescent  hearth  with  a 
facility  which  is  greater  the  higher  the  tempera- 
ture, so  that  tho  red  carbons  hero  themselves 
fulfil  the  office  of  conductors,  and  close  the  circuit 
through  tlw  metallic  rod  introduced  among  them. 

4.  //  i-i  not  ncmcwry,  in  order  to  obtain  a  current, 
to  put  the  nitrate  in  eontffet  u-ith  the  carbon*  fif  a  Jire, 

A  metallic  capsule,  containing  salt  in  fusion,  and 
freely  suspended  over  a  burning  hearth,  which  it 
does  not  touch,  still  gives  a  current.,  flowing  from 
tho  bath  of  nitrate  to  the  outer  surface  of  the 
capsule. 

These  currents  are  weaker  than  the  preceding 
ones ;  but  their  internal v  may  tie  increased  by  coat- 
ing the  outer  surface  of  the' capsule  with  a  layer  of 
plumbago  or  lampblack,  and  covering  sll  with 
wire-gauze.  A  maximum  effect  was  obtained  by 
placing 


on  the  outer  wall  of  the  capsule  s  sheet  of 
i-paper,  and  ™T*™>K  £*■  *fU»  plumbago. 


form,  the  wire-cnuza  becomes  the  iic^itive  polo  of 
tbe  element,  and  tho  me  tal  of  the  capsule  the  positive 
pole. 

A  coupi1*  thus  formed,  and  placed  over  a  Bunsen 
burner,  gives,  when  the  nitmto  becomes  fused, 
a  continuous  current  of  six  to  smc-n  milli- 
ampep's,  of  very  remarkable  corn' incy.  For 
this  batter}'  to  act  well  it  is  advrsnblo  to 
place  it  as  ueir  as  possible  to  the  source  of  heat 
near  the  point  of  the  gas-tlame.  Now  it  is  pre- 
cisely at  this  point  that  tbcie  is  the  largest  pro- 
portion of  incandescent  rarhonaerous  particles 
liberated  from  the  flame.  It  is,  in  fact,  these  red- 
hot  carbon  molecules,  which,  meeting  in  their 
passage  th*  melted  nitrate  tiuit  winks  the  a.-lsntos, 
gene-rato  the  current.  Anil  as,  on  the  other  hand, 
with  a  well-regulated  Bunseo  burner,  tlw  pro- 
portion of  these  carbonaceous  pnrtidci*  and  tho 
degree  of  temperature  remain  sensibly  constant  in 
a  given  length  of  time,  we  can  readijy  I 
tho  constancy  of  the  current  itself. 


5.  XtiraUt  L.pt  in  the  tttali  i  fjm.it.  >mti  a  great 
/rify. 

These  salts,  which  melt  about  20tT  C,  are  only  de- 
composed, indeed,  about  l.UtsT  or  2,000' .  Up  to 
this  point,  not  only  do  they  not  attack  tho  vessels 
of  metal  which  contain  thrm  .  but  they  appear,  on 
the  contrary,  to  liave  tho  singular  proportv  of  pre- 
j  their  oxidation  iu  tire  ;  or,  at  least,  of 


PHYSICAL  EXERCISE, 

A  LECTCKE  under  the  auspices  of  the  Kdin- 
J\_  burgh  Health  ixxiety  ,vas  delivcied  on 
Saturday  last  by  Dr.  diaries  Cathcart,  lecturer  on 
Anatomy  in  the  Edinburgh  School  of  Medicine,  on 
"  Physical  Exercises;  their  Place  and  Function  " 
Dr.  Cathcart,  after  defining  physical  exercise  as 
tlie  "  action  and  use  of  our  bones  and  muscles." 
went  on  to  explain  tho  anatomy  of  the  muscles,  tho 
manner  of  their  oltachjoenl  to  the  bones,  and  their 
great  capacity  of  contraction— it  being  stated  th.it 
the  body  was  arranged  into  about  41  Kj  separate 
muscles  of  various  sues  and  shapes.  No  inuro  lo 
could  contract  units*  stimulated  by  a  nervous 
impulse  coming  from  the  brain  or  spinal  cord. 
Each  muscle  hail  its  own  particular  action,  but  no 
muscle  ever  contracted  by  itself.  They  could  thus 
see  that  the  exercise  of  one  part  of  the  body  in- 
directly told  upon  many  others  which  they  did  not 
suspect.  Hence  the  value  of  vigorous  walking, 
for  instance,  with  tho  swing  of  tbe  arms,  tlw 
balance  of  the  body,  and  the  action  of  the  li  ga ; 
but  hence,  also,  tho  danger  of  inovcmcuts  when 
were  one-sided  and  often  repeated,  producing  the 
constant  ami  associated  action  of  certain  groups  of 
muscles,  which  might  bring  about  c  twinges  in  thn 
bones  and  alterations  in  form  which  no  one  wcolrt 
suspect,  doing  on  to  consider  the  effect  of  mwrn- 
lar  exercise  on  t  he  various  functions  of  the  body, 
Br.  Cathcart  tint  noted  tho  changes  it  cause .1  ui 
the  respiration.  They  were  all  familiar  with  the  fact 
that  exercise  not  only  mode  the  heart  beat  quicker, 
but  caused  them  to  breathe  more  rapidly  and 
freely,  and  at  the  some  time  the  amrunts  of  car- 
bonic acid  uud  watery  vapour  exhaled  were  mi -eh 
increased.  Under  ordinary  circiiinstanoes  it  had 
been  found  that  a  man  drew  in  4bQ  cubic  indies 
of  air  per  minute ;  if  he  walked  four  uiUes  an  hour 
he  drew  in  2,400  cubic  indies,  and  if  six  miles  an 
hour  il.MO  cubic  inches.  The  muscles,  in  contrac- 
tion, used  more  oxygen  and  gave  out  more  carbonic 
acid,  consequently  a  greater  demand  was  mado  on 
the  lungs.  More  air  wui«  required,  and  the  bleed 
niuut  be  driven  the  faster  through  them  ;  and  tl.at 
accounted  for  the  shortness  of  breath  and  bcolirig 
of  the  hfart  which  accompanied  any  muscular  action. 
If  they  looked  at  tho  demands  made  upon  tho  air 
while  a  person  w;is  Liking  exercise,  they  would  m*i 
how  very  important  it  was  that  the  air  should  bo 
■lot  only  large  in  amount,  but  also  exceedingly  imm 
in  quality.  Let  them  take,  as  un  example,  an  ordi- 
nary dancing  party.  There  were  more  people  in 
the  room  than  it  was  interna  d  for  ;  the  whole  com- 
pany exert.'d  themselves  violently  certainly  as 
much  as  would  bo  equal  to  walking  four  miles  an 
hour— ami  what  was  the  consequence  Y  Net  only 
did  they  now  require  five  times  as  much  air  aa  they 
did  before,  but  they  were  using  up  tho  oxygen,  and 
giiing  out  the  corfxmic  acid  at  n  relatively  much 
increased  proportion — while  people  weie  afraid  to 
open  the  windows  in  case  of  draughts.  When  they 
remembered  that  that  won  almott always  earrud  on 
in  a  blaze  of  gaslight,  every  burner  of  which  used 
as  much  t  ir  u*  four  or  five  men,  they  could  sec  tii.it 
those  ente  rtainments  required  serious  attention  nsd 
careful  man  ag' ment  if  they  were  to  be  conducted 
on  sound  principles  of  health.  Kmphasisiug 
the  ixiiut  that  during  exereiwi  the  luuae 
should  have  the  freest  pewuble  play,  tho 
lecturer  said  ho  Iwwl  been  fiiriiij'hed  from  Rood 
authority  \»  ilh  an  illustration  of  the  effects  of  cus- 
tom re.  >*''»  humanity  and  sense  in  tlie  lato  Egyptian 
war.  A  bo.lv  of  soldiers  and  another  of  marine* 
had  to  maki  a  march  of  three  miles  r~  ' 
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lug  sun.  The  soldiers  bad  their  tight-fitting 
lockets,  the  marines  their  loom  and  free  costume. 
Before  the  march  won  ended  130  of  the  soldiers  hail 
fallen  out,  while  every  man  of  the  sailors  continued 
iu  his  place.  He  knew  of  no  other  difference 
totween  the  two  set*  of  men  but  the  costume. 
The  effects  of  physical  exercise  on  the  circulation 
and  on  the  nervous  system  were  uext  in  turn  con  - 
side-red.  As  to  the  first,  as  any  unwonted  strain 
must  act  injuriously  on  the  heart,  necessity  existed 
for  beginning  gradually  and  systcmically  any 
exercise,  which  involved  unusual  exertion.  On  the 
latter  point,  the  reasonableness  of  relaxation  and 
rest  to  the  bruin  was  insisted  on,  and  muscular 
exertion  commended  as  one  of  the  lie*t  cures  of 
mental  overwork.  That  brain  and  muscle  could  be 
developed  at  the  same  time,  was  illustrated  by  a 
reference  to  the  oarsmen  of  Oxford  and  Cambridge : 
and  the  intelligence  of  the  working  clauses  was 
also  cited  as  a  proof  tliat  hard  and  constant 
physical  labour  in  no  way  tended  to  depreciate 
the  quality  and  strength  of  brain  power.  As 
to  the  effects  of  exercise  in  expanding  the  chest 
some  striking  facts  wen-  given,  not  the  least  inter- 
esting of  which  related  to  a  school  where  physical 
exercise*  had  been  systematically  caried  out . '  The 
effect  of  regular  exercise  was  shown  as  follows  :  - 
New  boys,  oged  14,  average  chest  measurement 
20 ■:),  at  I.i— TOO,  at  Hi-  32  0,  at  17  320  and  at 
IS — 32-5 :  while  former  boys  measured  resiieetively 
:t:K.  321,  31-2.  3.V8.  and  *)•».  In  conclusion  Dr. 
Cathcart  laid  down  some  rules  for  the  regulation  of 
physical  exercise  :— 1.  It  should  be  conducted  in  an 
•budUM  of  fresh  air,  and  in  costumes  allowing 
free  p|n  to  the  lungs,  and  of  a  material  which  will 
litis  >rb  (he  moisture,  and  which,  then-fore,  should 
bo  afterwards  changed— flannel.  2.  There  should 
always  to  a  pleasant  variety  in  the  exercise,  and  an 
active  mental  stimulus  to  give  interest  at  the  same 
time.  3.  The  exercises  should  as  for  as  jwesible 
involve  all  parts  of  the  body  and  both  side*  oquallr. 
4.  When  severe  in  character  the  exercises  should  to 
togtm  gradually  and  pursue*!  systematically,  leaving 
off  at  first  as  soon  as  fatigue  is  felt.  ft.  For  young 
people  the  times  of  physical  and  mental  work  should 
alternate,  and  for  tbe'former  the  bent  part  of  the 
day  should  be  selected.  6.  Active  exertion  should 
b.-"neitlier  immediately  tofore  nor  immediately  after 
a  full  meal. 


A  HEW  CENTRE  REAMER 

A CORRESPONDENT  of  the  Amrrintn  \[arh,». 
ttt  sends  too  following  sketch  of  a  centre- 
reamer,  winch  he  thinks  better  than  any  yet 


published.  In  the  first  place,  it  has  plenty  of  room 
tor  the  chips  to  escape  ;  noxt,  after  being  once  made 
light,  it  is  easy  to  keep  at  the  right  angle  by 
gun  ling,  and  if  ground  properly  it  will  not  chatter. 
I(  it  should  get  broken  it  i*  easily  ground  to  shape. 
The  sketch  will  explain  itself. 


BOILER  TREATMENT  AND  ENGINE 
MANAGEMENT.* 

THERE  being  so  many  engines  in  use  where 
first-class  engineers  cannot  be  employed,  it 
may  be  of  service  to  such  persons  to  give  a  few 
simple  rule*  to  be  observed  in  the  management  of 
boilers  and  engines.  As  new  boilers  have  more  or 
less  oil  in  them,  it  is  liest  to  blow  out  the  first  filling 
«f  water  at  the  end  of  a  day's  run.  This  need  only 
he  done  where  there  is  a  tendency  to  foam.  A 
small  amount  of  oil  will  prevent  incrustation.  The 
supply  of  feed-water  should  be  regular.  In  no  case 
should  the  feed-pump  be  required  to  lift  water 
innre  than  ft  or  10ft.,  and  where  the  water  is  fed 
hot,  it  should  come  from  a  tank  situated  above  the 
pump.  If  from  the  high  temperaturo  of  the  water 
the  pump  refuses  to  work,  a  remedy  may  to  found 
iu  allowing  a  slight  leakage  around  the  plunger, 
thus  all  iwttig  the  accumulation  of  vapour  to  escape, 
A  very  small  air-cock  may  serve  the  same  purpose. 
Never  fin-  when  the  water  is  below  the  lowest 
gauge.  Th»  safety-valve  should  receive  daily  atten- 
tion, ond  if  not  mined  by  the  steam,  should  be 
raised  by  hand.  Frequent  firing  is  most  economi- 
cal. Sudden  cooling  is  injurious  to  a  lioiler. 
Portable  toilers  in  particular  should  not  be  blown 
off  entirely  when  steam  is  above  ten  pound*;  the 
doors  should  to  kept  shut  while  cooling.  The 
efficiency  and  durability  of  a  lioiler  are  greatly  in - 
c reused  by  keeping  it  clean.  Where  water  contains 
sediment,"  cleaning  should  be  frequent.  New 
engines  that  have  been  exposed  in  shipping  should 

•  By  -Dvxsmcvs,"  in  American  IMUiri. 


be  thoroughly  cleauod  before  starting,  ond  oil  of  <t 
poud  quality  freely  used  during  the  first  few  days' 
run.  A  priming  tendency  will  sometimes  be  ob- 
vinted  by  opening  thethrottle  valveslowly.  Cylinder- 
cocks  should  always  be  open  on  starting  the  engine. 
All  leakv  joints  should  be  stopped  at  once,  and  loose 
tioxes  tuicn  up  as  soon  us  discovered.  The  governor 
belt  should  be  kept  tight,  to  insure  sensitive  action 
of  the  governor.  To  lubricate  the  cylinder  and 
valve,  either  cylinder-oil  or  tallow  should  be  used. 
Lard-oil  is  not  good  for  this.  Belts,  when  new,  fre- 
quently slip  or  require  to  lie  unusually  tight.  An 
application  of  equal  parts  of  noat's-foot-oQ  and 
tallow  will  lie  found  very  good  on  leather  belts, 
and  on  rubier,  either  linseed-oil  or  castor-oil— the 
latter  preferred  ;  but  a  small  amount  at  a  time  will 
to  needed.  Animal-oil  should  never  be  applied  to 
rubber  belts.  By  observing  the  above,  and  exercis- 
ing goes!  judgment,  but  little  trouble  may  Is;  ap- 
prehended iu  the  management  of  an  engine. 


PICRATE  OF  POTASH  AND  CAUSTIC 
POTASH  AS  A  TEST  FOR  GRAPE 
SUGAR. 

AS  a  test  for  grope  sugar,  Dr.  G.  Johnson  has 
recently  found  picrute  of  |>ota*h  to  be  very 
delicate,  and  the  following  is  extracted  from  a 
chemical  paper  on  the  subject  by  bis  sou,  Mr.  (J  .8. 
Johnson,  which  appears  in  the  Lanrrt. 

Several  precnuti  :n«  are  lioccmnry  in  the  use  of 
this  test.  First,  care  must  be  taken  not  to  employ 
too  strong  a  solution  of  caustic  potash,  for  picne 
acid  is  decomposed  by  concentrated  potash  on  boil- 
ing, ammonia  being  evolved  in  abundance,  and  a 
d.irk-browu  colour  being  produced.  The  liquor 
potasaie  of  the  British  Pharmacopeia  does  not  de- 
compose picric  acid  when  boiled  with  the  crystals. 
A  solution  of  potnssic  hydrate,  containing  20 
grammes  KHO  to  1  litre  of  water  (nearly  2  per 
rent.)  produces  no  decomposition  when  tolled 
for  many  minutes  with  crystals  of  picric  acid  ; 
whilst  the  full  effect  of  Moore's  test  for  grape 
sugar  may  be  obtained  with  a  solution  of  this 
strength.  In  testing  the  limit  of  dclienev  of  the 
potash  and  picrate  test,  a  2  per  ceut.  solution  of 
caustic  potash  was  therefore  uniformly  employed. 
Secondly ,  it  is  necessary  to  avoid  the  presence  of  on 
excess  of  picrate,  on  account  of  the  strong  colour- 
ing effects  cxhiliiled  by  this  sulwtance  when  toiled 
with  excess  even  of  dilute  (2  per  cent.)  potash 
solution.  It  was  found  impossible  to  detect  less 
than  All  parts  of  grape  sugar  in  100,000  parts  of 
water,  when  a  saturated  cold  solution  of  picrate  of 
potash  in  2  per  cent,  caustic  potash  was  toiled  with 
the  grape  sugar,  and  the  colour  produced  compared 
with  that  obtained  by  toiling  an  equal  volume  of 
water  devoid  of  grape  sugar,  mixed  with  the  same 
volume  of  the  alkaline  picrate.  The  deep  colour  of 
the  alkaline  picrate  itself  interfered  with  the  delicacy 
of  the  test. 

By  adopting  the  following  method  it  is  possible 
to  detect  three  parts  of  grape  sugar  in  100,000  parts. 
0  8  c.c.  grape  sugar  solution  (containing  Ol)00o770 
gramme  grape  sugar)  was  mixed  with  20  c.e.  of  2 
per  cent,  potash  solution  and  0-j  c.c.  of  a  cold 
saturated  solution  of  picrate  of  potash.  This 
liquid  was  toiled  for  about  thirty  seconds  in  a  flask. 
20  c.c  of  2  per  ceut.  potash  solution  .  O'.'i  c.c.  of  the 
same  picrate  of  potash  solution  was  toiled  for  an 
equal  length  in  another  glass  flask.  The  two 
liquids  were  then  transferred  to  two  colourless 
test-tubes,  held  vertically  over  a  white  porcelain 
plate  in  a  good  light,  when  that  containing  the 
grope  sugar  was  seen  to  be  very  slightly,  but  dis- 
tinctly, darker  than  the  other.  This  exjieriment, 
by  which  the  limit  of  delicacy  of  the  test  was  fixed, 
will  give  a  sufficient  illustration  of  the  general 
method  to  to  employed,  and  the  precautions  neces- 
sary in  applying  tins  delicate  test. 


C0HCAVE  DIFFRACTION  GRATINGS. 

\T  a  recent  meeting  of  the  Physical  Society, 
Prof.  Rowland,  of  Baltimore,  exhibited  "a 
number  of  his  now  concave  gratings  for  giving  a 
diffraction  spectrum.  Ho  was  led  to  construct  these 
gratings  on  seeing  the  machine  for  constructing 
large  gratings  of  l'rof.  Itodgrrs,  of  Cambridge, 
Massachusetts,  some  two  years  ago.  He  set  him- 
self to  design  a  machine  on  what  he  considered  a 
totter  principle,  and  as  it  can  be  shown  theoreti- 
cally that  gratings  can  be  ruled  ou  any  surface  if  the 
hues  are  at  a  projicr  distance  a|uirt  nud  of  the  pro- 
per form,  he  chose  a  concave  surface  as  being  that 
most  convenient  in  practice.  The  tost  surface  is 
given  by  n  hollow  cylinder,  or  u  sphere  of  large 
radius.  Prof.  Roulaud  did  not  describe  his 
machine  because  he  intend*  to  publish  au  illustrated 
description  of  it  shortly,  such  a  description  a* 
will  euable  astronomers  auywhero  to  get  oue 
made.  The  grating*  shown  were  Valid  slabs  of 
sjicculiim  metal  about  half  an  iuch  thick  and  several 
inches  square  ;  but  smaller  or  larger  onus  can  of 
Oram  be  made.   Ou  the  polished  surface  of  the 


metal  a  belt  parallel  and  equidistant  had  been  ruled, 
and  the  furred  surface  reflected  a  series  of  spectra 
when  exposed  to  the  light  of  the  suu  or  an  electric 
lamp.  The  spectra  exhibited  by  Mr.  Rowland  in 
this  way  were  very  beautiful,  and  they  show,  in  a 
manner  hitlierto  unrivalled,  the  dark  lines  with 
great  distinction.  Some  showed  the  E  lines  doubled, 
and  the  large  B  group  was  analysed  in  a  striking 
manner.  I>ark  lines  are  split  up  by  these  gratings 
which  have  never  been  divided  before  ;  and  the 
work  of  photographing  the  sjiectru  takes  a  mere 
fraction  of  the  time  required  by  tho  older  methods. 
One  groat  advantage  of  the  gratings  is  that  the  rela- 
tive wave -lengths  of  the  sjiectra  can  be  measured  by 
the  micrometer  with  great  accuracy.  Morevtr.  the 
photographic  plates  con  to  kept  in  focus  by  an 
an  ingenious  uud  simple  device  of  the  autltor's 
invention.  A  photographic  plate,  sensitive  through- 
out its  length,  is  otitanied  bv  using  a  mixture  of 
eosine,  iodised  collodion,  and  bromised  collodion- 
Prof.  Rowlund  and  Captain  Atoey  are,  we  believe, 
at  present  engaged  in  preparing  a  new  map  of  the 
solar  spectrum,  using  n  focusof  Ihft.  Profs.  Dewar 
and  Ijveing  have  for  the  lust  three  years  been  pre- 
paring a  map  of  the  ultra-violet  spectrum  ;  but  had 
they  been  uble  to  employ  Prof.  Rowland's  gratings 
they  might,  in  Piof .  Dewar's  opinion,  have  finished 
it  in  three  months.  This  map  will  soon  to  published 
by  the  Royal  Society.  In  short,  the  new  gratings 
will  make 'a  great  advance  in  spectroscopic  investi- 
gations, anil  we  may  expect  new  light  on  tlie  con- 
etitution  of  the  elements  from  their  revelations.  The 
average  number  of  lines  ruled  ou  the  metal  is  about 
14.000  to  the  lineal  inch,  but  Prof.  Rowland  has 
ruled  42,000,  and  might  have  ruled  more  had  he  re- 
quired to  do  so.  A  diamond  point  U  employed  for 
the  purpose.  Some  doubts  having  liecii  expressed 
as  to  the  durability  of  the  gratings  in  a  bad  clinrate, 
Mr.  Warren  de  la  Rue  testified  to  the  continued 
brightness  of  a  speculum  plate  which  he  had  used 
at  Oxford  for  tlurty-seveu  years  ;  aud  l'rof.  Row- 
land remarked  thut  if  proper  speculum  metal  ma.le 
after  the  direction  of  Lord  Rosso  be  employed,  to 
believed  that  the  surfaces  would  to  very  durable. 
U  too  much  copper  were  put  into  the  allov  to 
would  not,  however,  expect  them  to  last  so  well.— 

ElfJIIHTlilVJ, 


USEFUL  AND  SCIENTIFIC  NOTES. 


Wear  Wool  In  Winter  —Hal:  the  colds  and 
small  ailmeuts  from  which  Engli*h  men,  women, 
and  children  suffer  in  winter  might  to  avoided  if 
woollen  goods  were  more  frequently  worn.  Flannel 
should  always  to  worn  uext  the  skin  all  the  year 
round.  The  feet  should  to  protected  in  winter  by 
good  home -knitted  socks  or  stockings.  They  wear 
longer,  and  ore  infinitely  more  comfortable  than 
the  shop  goods  sold  as  "  home-knitted."  The 
worst  of  it  is.  in  these  days  of  fashionable  accom- 
plishments, few  girls  and  women  are  left,  compara- 
tively, who  enn  knit  a  comfortable,  well-fitting 
stocking.  The  lict  way  is  to  find  up  some  country 
family  of  children,  or  some  old  dame,  and  keep 
them  going  with  a  standing  order.  Our  supply 
conies  alternately  from  Wales  and  Cornwall,  where 
stocking-knitting  is  not  yet  obsolete.  Woollen 
waixtwats  are  verv  beneficial  substitutes  in  winter 
for  the  ordinary  cloth  ones.  Here,  again,  dis- 
couragement usually  steps  in  in  the  shape  of  tho 
cumbrous  and  ugly  things  sold  by  the  hosiers  and 
drapers.  If  slipper-making  curate-hunters,  and 
other  charitably-minded  spinsters,  would  turn  their 
attention  to  the  chests  of  those  whose  hearts  thciy 
arc  seeking  to  captivate,  good  would  probably  re- 
sult all  round.  The  best  woollen  chest-protectors 
wo  havo  seen  lately  are  the  woollen  vests  odvet..- 
tiscd  elsewhere  by' Mr.  Jenour.  They  are  strong, 
cosv,  neat,  cheap,  and  well-fitting — well  worth 
buying,  wearing,  and  imitating. 

Another  Great  American  Bridge. — A  grc.it 
iron  bridge  on  the  Atlantic  and  Pacific  Kailnud 
over  the  Canon  Diablo,  in  Ariioim,  has  recently  been 
completed.  It  is  .iOOft.  long,  the  canon  being  some 
2o0ft.  deep.  The  height  of  the  bridge  is  240ft-  The 
weight  of  the  bridge  amounts  to  something  like 
.SUO.OOOlb.,  and  tho  cost  of  construction  was  over 
40,000dol. 

Kelw&y'a  Electric  Log-.— During  some  recent 
trials  of  Kelway's  electric  log  on  board  the  steam- 
ing Pixie,  a  number  of  runs  gave  a  mean  of  7  2724 
knots,  while  the  same  distance  by  actual  measure- 
ment was  7*3708;  the  difference  is  thu*  0  0044. 
which  is  probably  the  nearest  approach  to  accuracy 
obtained  by  any  log. 

IlM>  Sim,  a  great  tributary  of  the  MissWptn. 
rises  in  North- West  Texas,  and  enters  the  Missis- 
sippi 341  mile*  above  it*  mouth.  Its  length  is  1,9*1 
mifes.  and  iU  basin  07,000  square  mile*  in  extent. 
2,4."iOft.  above  the  sea.  Eight  miles  tolow  it* 
source  it  is  2,700ft.  wide.  Its  sources  ure  in  u 
lmrren  plain,  the  LLiuo  Eitacadn,  in  Texas. 
Steamers  of  4ft.  draught  ran  ascend  to  Shreveport, 
330  miles  from  thv  mouth  of  the  river. 
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SCIENTIFIC  NEWS. 

iTMIKRE  sr-oms  to  lie  no  longer  nnv  doubt  that 
X    I>r.  Gould,  of  Conloba,  was  the  first  to 

discover  the  grout  comet  known  as  A,  1882. 

The  NBMrted  .ttoth  of  IVof.  Pahnferi  was  an 
error.  His  son  died  recently,  but  the  eminent 
director  of  the  observatory  on  Vesuvius  is  alive 
ind  well. 

Dr.  Von  Koli.  il,  professor  of  mineralogy  at 
Munich,  and  well  Known  by  his  numerous 
publications,  died  the  other  week,  aged  seventy 


Mr.  A.  O.  Vernon  Hareourt,  M.A.,  F.It.S.. 
his  been  appointed  general  sesrelarv  of  the 
Uritlsh  Association,  in  the  room  of  the  late  Prof. 
V.  M.  Balfour. 

Hit  Canadians  are  determined  to  do  what  they 
(an  to  indue i-  the  British  Assoeiation  to  visit 
Montn-al  in  The  committee  has  issued  a 

circular.  Jointing  out  that  Montreal  ha*  twice 
entertiiined  the  American  Association,  and  that 
the  buddings  of  McGill  University  offer  ample 
riec-immodatiiin.  Montreal  isabout  six  hours  from 
tine-liec,  which  is  reaches]  in  eiglit  or  nine  days, 
ami  it  is  within  a  day's  ride  of  Niagara,  New 
\ork.  Boston,  and  New  Haven,  Conn.,  where 
the  American  Association  will  meet  a'  such  n 
time  as  to  give  the  visitors  an  opportunity  of 
leeint;  present.  It  in  stated  that  the  Government 
"f  the  Iteminion  will  make  a  liberal  grant  to 
defray  the  (X|>cn*c*  of  members  of  the  I!riti*h 
Association  in  crossing  the  Atlantic  '. 

A  revised  edition  of  the  "  llules,  Ke-gulations, 
ind  Orders  for  the  rawing  of  letters  l'atent  for 
Inventions"  has  been  issues! .  Those,  who  take 
out  their  own  patent*  should  procure  a  copy. 

A  nrcliminarv  trial  of  tho  Giant'*  Causeway 
■ind  Portrush  Electric  Hailway  took  place  last 
week.  Several  runs  of  over  a  mile  were  made, 
the  rate  of  sperd  Is.ing  ut  times  ten  miles  an  hour. 

I'rof.  Fl.e-ming  Jenkin  has  patented  an  e-lcc- 
tricat  system  of  transjiorting  goods,  which  hi! 
calls  "  Telpherage. "  It  resenibles  the  wire-rope 
system,  in  so  far  that  the  vehicles  are  supported 
on  strained  conductors,  which  suspend  tho  loud 
•ind  at  the  same  time  convey  the  electric  energy. 
There  can  be  no  collisions,  as  if  one  train  gets  on 
to  a  section  oeeupieel  by  another,  it  is  deprived  of  j 
motive  jKiwernnd  brought  to  a  standstill  until  the 
se-ction  is  char.     The  patent  is  No.  IMO  of 

IMS. 

Mr.  Edison  has  aim 
for  details  in  connection  with  electric  railways, 
the  most  important  of  which  appear  to  be  the 


The  Boarl  of  Trade  have  issued  a  now  or  re- 
vised scale  for  the  wire  ganges.and  plain!  y  intimate 
that  unless  vorv  great  opposition  is  offered,  the 
Hoard  will  advise  its  adoption.  Tho  new  scale 
is  a  compromise ;  it  makes  concessions  to  the 
thick-wire  manufacturers,  and  takes  an  average 
of  the  Birmingham  and  Yorkshire  gauges  for 
the  thinner  sizes.  No.  1!)  will  be  -oriin., 
107mm.;  No.  20,  -036in.,  -9 1mm. 

On  the  Oth  of  May,  next  year,  Southern  Seas 
will  witne  ss  the  rare  phenomenon  of  a  total  cclipx' 
of  the  sun  of  very  long  duration,  about  tix 
i, mini n  for  totality.  Considering  the  rapid 
advance  of  solar  physics  in  recent  years,  and  the 
important  problems  regarding  the  sun,  and  the 
region*  about  him,  still  awaiting  solution,  it  will 
be  readily  understood  that  astronomers  are 
looking  forward  to  this  eclipse  with  much 
eagerness.  In  a  re,  <-nt  report  M.  Janssen  urge* 
tho  importance  of  the  opportunity,  and  he  indi- 
e-ale* Caroline  and  Flint  Islands  a*  the  most 
suitable  for  observations,  lloth  are  in  the  zone 
of  longest  totality.  The  observers  will  have  to 
study  specially  the  immense  appendices  of  the- 
corona,  in  order  to  decide  if  they  arc  really 
lineaments  of  the  solar  surface,  or  consist  of 
meteoric  streams  circulating  in  space.  The 
zodiacal  light,  too,  will  claim  attention  ;  and  a 
careful  examination  will  have  to  be  made  of  the 
intra- Mercurial  regions,  with  the.-  view  e,f  settling 
the  question  as  t<>  the  presence  of  planets  (to 
which  Ijo  Verrier's  analysis  pointe-d' . 

In  several  of  the  hothouses  in  Holland,  a 
myriupodis  frequently  met  with  which  {according 
to  Herr  Weber,  of  Utrecht,]  is  a  foreign  species 
of  tho  genus  Fmtaria,  and  ha*  the?  remarkable' 
property  of  producing  prussic  acid  ;ll(_'y).  Atten- 
tion was  called  to  this  on  finding  that  the  animal, 
when  excited,  gave  out  a  strong  smell  of  oil  of 
bitter  almonds.  The  phenomenon  is  still  more 
pronounced  on  bruising.  Some  specimens  having 
Imsmi  distillled  with  water,  prussie  acid  was  funnel 
in  the  distillate.  Heir  Egeling  has  lately  made 
a  aeu-ie-s  e,f  experiments  to  test  the;  vie'W  tluit  this 
myrinpod  prepares  a  substance  which,  under  cer- 
tain condition*,  is  <|es'Ompo«fd,  giving  pruiwic 
aciel  as  one  of  the  products  of  decomposition. 
This  was  fully  confirmed.  Hy  action  of  various 
reagents,  a  substance  was  detected,  which  is  split 
up  by  water,  yielding  HCy.  It  further  seemed 
probable  that,  be  sides  this  substance,  tho  animals 


structed  an  air-pump, 
those  of  Goissler  and 
first  used,  and  when 
faction  has  been  reue: 


automatically  into  action. 


which  is  »  combination  of 
Sprengel.  Tho  former  is 
a  certain  dejgree  of  lurc- 
hed, tho  Sprengel  com.:* 


A  Committee  of  the  Franklin  Institute  ap- 
points! to  tost  the  KappUye  Khcomctric  Governor 
Burner,  in  comparison  with  a  number  of  other 


means  of  pre  venting  leakage?  of  the-  current.  Th 
-•ml,  of  the  rails  and  the  fish-plates  are  of  nicke  l 


the  author  hopes  to  be  able  to  separate. 

M.  Fre-dericq,  of  liege,  lately  put 
aquatic  cnleoptera  (including  the  great  water- 
iu2  ™:}^!l!t  IJertle)   in  aqueous  solutions    of    curare  and 

strychnine  in  poisonous  quantity.  A  few  drops 
of  these  liquors  suffice*]  to  )>oi*on  a  frog  in  a  few 


minutes.    Tho  insists,  however,  lived  in  them, 
some  morej  than  a  fortnight,  other*  nearly  - 
copper  strips .Wing  'used 1  between  rails  and  nsh-  month  (when  the  (.xj^ruilcnt  was 
pLitesat  isich  joint.     Ihe  rails  are  japanned. 1  - 
except  at  the  top,  anel  the  tie*  are  covered  with 
in  insulating  compound.   The  |wtent  is  No.  I  SO-.', 
of  1SS2. 

Th,?  Charing  Cross  and  Waterloo  Electric 
ICailwev  Co.  will  apply  next  Hussion  for  an  Act 
authorising  them  to  extend  their  projected  line  to 
the  ltoyal  Exchange..    The  scheme  will  involve 


-  conclude^]. 

Ihe  rails  are  ja]annei|.  e.x>leontcru  are  certainly  sensible  to  the 

,e.     e...-   ......i  ......  1  .  • 

ae-tion  of  curare  and  strychnine,  and  the  absence 
of  symptoms  of  poisoning  in  the  present  case, 
must  Is,  (the  author  says)  because  the  absorption 
by  the  surfuce  of  the  body  and  the  mouth  was 
ml.  M.  1'lateau  has  previously  observed  that 
aquatic  coleoptera  kept  in  sea-water  do  not 
ab*orb  it*  Milts. 


I,  as  the  propose*!  line  passes  along 
the  Southern  side  of  tho  Thames  until  near 
Southwark  bridge. 

The  elevated  railway*  of  Now  York  arc 
elcvclopirig  traffic  in  an  extraordinary  manner. 
During  the  twelve  months  for  which 
the  »tatisti<*  have  recently  lieen  made  up, 
more  than  eighty -six  millions  of  pusscngrr* 
have  been  carried,  an  increase  eif  twenty-six 
tnillons  in  two  voir*.  It  is  expected  that  the 
next  annual  return  will  show  a  traffic  of  over  a 
hundred  million*. 

Messrs.  Ficttoond  Kri*ik,  the  inventors  of  the 
I'ibten  Lamp,  have  been  ihiving  a  threshing 
marhine  hy  electricity  ut  an  ugrie:  ultural  show  in 
Lunelenburg. ' 

Mr.  N.  Stevenson  use-*  a  small  Swan  incan- 
descent lamp  to  illuminate  the  cavity  e.ftlie  mouth 
in  elental  operation*.  It  is  fitted  into  a  vuleanitc 
cup  which  ucts  as  a  prop  to  keep  the  jaws  apart. 

A  committee  was  formed  last  week  at  the 
Society  of  Arts  for  the  purpose  of  commemorating 
next  year  the  fiftie  th  anniversary  <><  the  de-ath  of 
ltichnrd  Trevithick,  "  tho  inventor  of  th.  high- 
line,"  by  me  an.*  of  *ome  permanent 
.'apt.  John  Davis  was  appointed  hon. 


While  air  inclosed  in  a  horizontal  tube  has 
throughout  the  aamc  tension,  correjsponding  to 
tho  outer  state  of  the  atmosphere,  it  must,  on  the 
tube  being  raises]  to  th"  vertical  positiejn.  present 
differences  of  tension  due  to  pressure  of  the  air- 
column.  Heir  Heipfgarte-n  recently  experimented 
in  this  way  with  an  iron  pipe,  about  l!8ft.  long, 
and  Jin.  internal  diameter.  It  was  screwe*!  into 
a  short  tube  of  _|_  shape,  the  horizontal  jiart  of 
which  could  be  rotated  in  a  bed  ;  this  piece  was 
conni'cted  hy  e-aoute-houc  tubing  w  ith  a  petroleum 
manometer,  which  revealed  a  difference  of  pres- 
sure when  the  long  tulw,  which  was  surrounded 
with  a  bad  heat  conductor,  was  turned  up  to  the 
vertical.  The  average'  increase  e,f  pressure  at 
tho  base  was  found  about  25mm.  petroleum,  and 
this  corresponds  to  about  half  the  weight  of  the 
column. 

Wiedemann"*,  BnhlaUrr  contain*  a  brief  ae-connt 
of  an  incandescent  clee-trir  lamp,  devised  by  Herr 
Bohm.  the  part*  of  which  arc  evisily  separated.  It 
consists  of  a  bell  jar.  w  ith  a  glass  stopper  |*i*se*l 
into  wood.  This  stopper  holeb  the  conducting 
wires,  and  has  also  a  passage-,  into  whie-h  a  small 
tube  can  be  easily  inserted.  By  simply  turning  it 
>ift<-r  evacuation)  the  lamp  is  lit.  A  fresh  carbon 
can  easily  be  inserted  when  re-quired.  Feir  rapid 
and  convenient  evacuation,  the  author  lues  con- 


burner*,  hnv«  stated  that,  in  consideration  of  the 
uniformity  of  gas  consumption  maintained  by  the 
burner  under  varying  pressure,  and  its  high 
photogenic  eiuulitii«,  they  re-e-oinmend  it  with 
eunfide-nce  as  affording  a  better  light,  at  les* 
expense,  tlian  any  otlmr  practical  appliance  with 
which  they  uro  acquainted.  This  burner  meets 
a  l<.ng-felt  want  in  that  it  allow*  a  maximum 
light  at  a  slight  increase  of  pressure  above  that 
roeiuired  for  an  e>j»en  burner,  i 
uniform  flow  and  light  at  any  pressure  in  < 
that  i«  liable  to  be  cncountcivd. 

A  great  many  automatic  regulators  of  hrvittng 
by  gas,  for  keeping  a  constant  temperatui'e  in  a 
|  hothouse,  stove,  room,  <xc,  have,  been  invented, 
but  few-  are  so  simple,  porha]<s,  as  one  recently 
de*crils-el  hy  M.  Suignol  to  tliu  French  Society  of 
Mineral  Industry.  It  is  compewed  of  a  tube!  of 
Y  shaiee,  through  the  fe>rke*l  part  of  which  the 
gas  passes  to  the  heating  apparatus.  In  the  stem 
mercury  move*  by  reason  of  dilatations  and  eon- 
tractions  caused  by  variations  of  tem]»eratiue. 
The  mercury  touches  the  bottom  of  the  fork  at  a 
fixed  tamiierature',  10'  r.y.,  and  closes  the  passage-. 
If  the  temperature  fulls,  the  mercury  contract*, 
the  gas*  leegius  to  pass,  and  the  more  so,  tho 
more  the  contraction.  The  temperature  then 
rise  s  again  to  1«V,  and  the  gas  is  stopped.  A 
small  jet  is  kept  i-onstantlr  lit  in  the  hewting 
apparatus,  anel  ignite*  the.  heating-gas  win-never 
this  is  lihe'ratcel.  In  one  modification  a  sphcru-.el 
glass  vetvse'l,  holding  concentrate*!  alcohol,  i» 
fitted  into  one  end  of  a  U  tube  containing  mer- 
cury, the  uther  end  having  an  arrange  ment 
which  acts  em  the  principle  that  has  been  inli- 
caled.  ^Tho  system  is  illustrated  in  La  Xnture, 
No.  49-2.) 

We  recently  referred  to  the  interesting  re- 
searches uf  JIM.  I>oha»rain  and  Maquenne  on  thee 
reduction  of  nitrates  in  the  ground.  Tho  effcet* 
of  heating  and  chloroforni,  eic,  see-mesl  to  point 
to  a  fixed  ferment  as  the  cause  of  the  reduc- 
tion, and  tho  author*  have  found  reason  for 
believing  that  the  ferment  in  question  i*  the 
agent  eif  butyric  fcrmenlalion,  disexeve'itsl  bv  31. 
I'astcnr,  and  describod  by  M.  vonTieghem  under 
the  name  of  fiaeilhu  om>/lo6<irlrr.  This  was  found 
in  a  fermenting  liquid  which  had  been  composed 
eif  semie  etirth  and  a  solutiem  of  sugar  and  nitrate--*, 
and  was  heated  at  about  35'  C.  (The  gases  given 
e>ff  were  sometime*  carbonic  acid  and  hydrogen, 
sometimes  CO,  with  nilrugeu  and  nitric  pro- 
toxide, and  the  liquid  smelt  strongly  of  butyric 
acid;  tho  nitrate*  disanptan-d).  'ITie  Itaeilltn 
named  is  very  widely  distributed,  and  may  bo 
esuily  oboe'rvce'l  (a*  obfong  (sirticlea  in  grouj'ia  of 
two  and  three)  in  the  liquor  formed  by  beans, 
]fc*is,  or  leave*,  retting  in  water.  It  is  supposed 
that  the  nitrates  in  the  soil  are  reduced  by  tho 
hydrogen  generated  in  thu  butyric  fermentation 
cause*]  by  this  small  organism,  when  it  meets, 
with  abundant  organic  matter,  and  oxygen  is 
absent.  This  fcrtm-nt  is  not  representee]  as  the 
only  one  capable  of  this  curious  action.  MM. 
Gayon  and  Dupe-tit  have  lataly  shown  that 
nowr.ge-watcr,  withdrawn  from  tho  action  of  air, 
reduce*  nitrate*,  and  a*  no  hydrogen  was  ob- 
served, it  is  probable  that  the  active  ferment  in 
this  case  i*  different  from  itw-ilhu  omytvbaeter. 

This  month,  a  century  ago  (that  is  in  1782), 
the  art  of  aerostation  practically  began,  when 
Ste  phen  Meuitgollier,  ut  Avignon,  first  succeeded 
in  causing  a  silk  parutlc-lopiped,  of  about  50  cubic 
foet,  to  rise  to  the  roof  a  roeun.  Enc-ouroged  by 
this  success,  the  brothers  made  experiment*  on  a 
larger  scale  at  Annonuy,  with  equally  happy  re- 
sults; and  finally,  in  Juno,  1783,  in  presence  of 
the  State*  of  Vivarais,  and  an  immense  crewd, 
they  raised  a  lolloon,  35ft.  in  diameter,  to  a 
height  of  1,500ft.  (In  17S2,  Cavallo  had  suc- 
ce*-«ie*l  in  raising  sejap-bubblea,  inflate*]  with 
hydrogen  gas.)    In  m-ording  the  centanary.  M. 

give*,  in  his  paper  [Ut  Xatur*)*  ro- 
of the  medal  that  was  struck  in 
78-->,  in  honour  of  the  BroUier*  1 


TllF.  Persian  Geeveninient 
•  of 


.as  arranged  with  a 
for  the  conrtruetioii 
and  Iiesht.„  m 
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LETTERS  TO  THE  EDITOR. 


[  W:       not  %olti  OHrsWou  r*»/»i»*.c'&ts  /.if  fV  opioton*  #t 

swr  rorrt'pnmltt\U,  Th*  toiilor  r*-*j-sfju'ty  r.-ju* i(#  tbol  nil 
coiamu*uoJwot  snculU  I*  sViftcn  op  .tt  kn'fi'j  od  /m*»iM*.) 

Alt  cnwisssiValion*  i*«?v?i  t>*  nMrrnirJ  t*  Iff  EniTon  o/ 

f*r  KxuUSU  MrcHAXlc,.1t,  ftss'sall'i  fttWfi  •  sr.  *f-yu»sf>ii, 

W.o. 

All  i~*e«on*od  l\<r'-^ff<o  Vrtitrt  to  It  mtult  p/i/a>.<'t  to 
J.  pAumuHt  Eicsnri.*. 

•#*  /a  order  t*/*\?i'itnt*  rrfrrrvt't,  CorrttpamAtmtr,  whem 
rpmilimf  of  omo  to/*r  prrviewly  i*«'tW,  irii/  iiAoj/*  /-y 
*»oin<MiN«*rA*  Ruwhtf  py  tkt  L*tt**rt  us  uxiJ  as  tJW  J**&0  Of 

"  I  wimiM  hsse  everyone  writ**  what  hr  know*.  iuvI  a* 
nroi  h  ai  he  lrnnsr*.  lull  n»  nuirr  :  «n-l  that  not  in  this 
only,  but  in  alt  other  suhpAl*  :  For  such  «  isrson  nuj 
hsvt.  ftjmr  particular  knovlcslg*  and  rxtK'nitife  »f  Iho 
union*  of  *u>-h  ft  j*  rson  iir  such  «  fountain,  that  ft*  to 
other  ihiiy-».  know*  nu  -non.  Uiun  what  e.vrytssly  doe*, 
andyst,  to  keep  «  cluitcr  uith  this  lit  *  J.-  pittance  of  his, 
m-tU  unisTtske  to  write  the-  whole  Is-slyof  MMHM :  ft 
from  whence  great  lncuaviux  uis»  derive  their  original." 

—■3iohtAifiU.,»  ia.'C,.. 


THE    GREAT  COMET. 

[20777.] — TiniocoH  the  kindness  of  a  gentleman 

•  horn  I  am  unable  to  identify, .-.»  he  h-u.  uiUletl  nu 
•ignatnro  to  hi<  letter  Waring  the  Liverpool  pott- 
mark,  but  to  whom,  with  thu  Editor'*  permission,  I 
•m  anxious  to  return  in  thu  way  my  very  siucere 
ocinowlrdgmeutu,  1  am  in  possession  of  some  |>ar- 
ticulars  respecting  the  comet,  which  may  interest 
jour  ost ronomical  readers.  It  appear*,  from  a 
Melbourne  newBpirjer,  iiuotcd  in  the  <  Itugn  /hrj/y 
Tunti,  that  at  noon  on  hep.  17  it  was  plainly  seen 
with  the  naked  eye  as  a  very  bright  object  within 

4  of  tbo  nun  ;  and  that  an  mint,  roughly  computed 
from  that  and  previous  observation*,  thawed  that  it 
had  swept  half  round  the  nun  in  lew  thin  twohourn, 
aud  would  rotura  over  nearly  the  laiiie  jmrt  of  the 
heavens  in  which  it  had  at  tint  appeared.  Con* 
tinuoug  clouds,  however,  prevented  it*  visibility  till 

5  juiUv,  S.  pt.  Jl  (or  Ort.  1:  ,  when  it  presented  n 
aanJ  spectacle,  exceeding,  it  was  thought,  i-ven 
that  of  1WJ1  in  hri^htnr«H.  The  elements  of  the 
orbit  referred  to  gave  it  n  prrihelion  dintanre  of 
only  about  i'l.tmn  miles  from  the  phoUaphere— a 
"•  somewhat  auirminc  ikr"ximitv,"  os  theiH'w«tK\r"  r 
cxpreiift*'*  it.    This,  1  ii*'lieve,  has  Imh-u  modified  hv 

•  uusequent  otmervutioii :  but  then  is  still  ntueli 
justice  in  the  tthking  remark  that  it  was  "  eerlniuly 
within  range  of  the  enormous  volcanic  jets  of  incan- 
descent hydrogen  ejected  fmm  the  sun  in  the 
vicinity  of  r-tin.-iMit.f,  whirti  nft.  ii  extern]  litii.tMMi 
miles  from  its  surface."  I  do  not  know  whether  it 
mav  have  been  noticed  that  not  merely  orbital  ili»- 
turlsuice,  but  even  eliemind  cliange,  may  have  been 
powiblo  under  mch  circumstamvn,  and  that  the 
alteration  which  has  been  reeonled  in  the  spectrum 
may  have  been  induced  by  sonn-  influence  inde- 
pendent of  calorific  action.  T.  W.  Webb. 

Hardwick  Vicarage,  Nov.  2.1. 


THE  TRANSIT  OF  VENUS. 

j-W/TB.1 — Just  allow  me  to  anticipate  a  mistake 
into  which  amateur  otwervera  are  hkelv  to  UL  in 
•  •.'UMiiui  nee  "f  your  li.iWn/,  ijlK  ti  d  the  til.;'  -  of 
ingress  as  seen  from  the  'nitre  l/fA*  I'arth  (whkh 
an?  thone  given  in  the  Xatttirat  .tlmi'mif),  instead 
•<f  thu  times  as  seen  from  its  surfnee.  which  la»t 
have  to  lie  coinput.  d  from  the  central  times,  and  are 
nearly  five  minutes  earlier. 

I  send  you  thu  tunc*  of  ingrrs*  a*  caleulatcil  for 
Luudun,  Edinburgh,  and  Iluhlin. 

Lnud'iu.  Edinburgh.  Dublin. 

h.  in.  *.  h.  m.  *.  h.  m.  *. 
Firtt  external  couLict  2  0  21  2  0  -lii  2  0  :.'.) 
First  internal  contact  2  21    I     2  21  31     2  21  & 

The  »uu  »et*  fthortly  lirfore  four  o'clock. 

James  Pearson.  MA.  ERA  S. 

I  ;  Vioarago  Nov.  2.». 

THE  TRANSIT  OF  VENUS  SUNSPOTS 
—A  BIO  TELESCOPE. 

121771'.]— SrsCE  getting  our  "  Astronomical  Note* 
for  Decemr--r,"  aud  seeing  it  there  utatod  that  the 
transit  of  Venus  can  bo  seen  by  the  naked  eye 
screened  with  coloured  or  smoked  glass,  it  bat 
occurred  to  me  that  some  of  your  readers  may  bo 
interested  to  henr  of  two  other  simple  ways  of  sec. 
ing  the  Transit,  not  indeed  without  optical  aid.  hut 
by  means  of  an  umHIvcred  mirror :  1st,  without  an 
eyepiece  ;  2nd,  with  an  eyepiece  and  coloured 
glass.  First  of  all.  mount  the  mirror  on  two  pieces 
of  board,  nailed  together  thus  -.■-•<•  lli-are)  :  l-ik.-  it 
to  any  convenient  spot  where  the  sun  can  fall  fully 
ou  it,  and  arranire  it  by  tilting,  as  nhowri  in  ft  :er.\ 
so  that  the  shadow  of  a  enuiU  piece  of  cardboard 
(white)  held  in  its  focus  will  fall  oil  the  centre  of 
the  mirror;  now  focus  the  MM  proia-rly  on  the 
ran),  and  look  for  Venus.  1  have  this  ■tnnitna 
(Nov.  27).  seen  three  group*  of  nunsp.it*  and  MM 
single  ones  in  this  way.  My  second  plan  is  to  get 
the  towc*t  power  cyepierc  with  sun-screen  of 
coloured  glass,  and  again  arrange  the  mirror  to 


that  one  hnlf  of  it  is  covered  with  the  shadow  of 
the  head,  and  so  that  the  eye  comro  in  n  straight 
line  with  the  centre  of  the  mirror  and  the  sun :  uow 
if  the  eyepiece  be  used  at  a  profier  distance  from 
the  mirror,  the  sun  can  soon  be  found,  and  prois-r 
focus  obtained  ;  by  this  »imple  means  a  good  view 


of  the  Tnin»it  mar  he  obtained.  I  have  this 
morning  »eeu  not  ouly  sunsjwts.  but  the  willow- 
li-af  markings,  very  distinctly  in  this  way. 
The  Innger  the  focus  of  the  mirror  the  lietter 
for  the  first  plan,  as  it  give*  a  larger  image  of  the 
sun  on  the  white  card.  The  out-  I  u.-.d  t l.i-* 
morning  is  12'in.  duimtter,  and  over  '.*ft.  focus, 
giving  an  imago  nearly  1  ,iu.  in  diameter.  Having 
no  ptxiper  appliances  for  viewing  the  sun  with  a 
large  silver  surface,  I  slwavs  view  it  in  the  way 
described  above,  as,  with  a  low  power  and  a  little 
practice  it  can  soon  be  done,  taking  care  to  keep  the 
centre  of  the  mirror,  the  eyepiece,  and  the  sun 
murk  in  u  straight  line  with  each  other.  When 
viewing  the  sun  in  this  way.  it  ha*  olten  struck  me 
tluita"hig"  telescope  ou  this  principle  could  be 
constructed,  even  more  perfect  than  the  Newtonian 
or  any  other  form  of  reflecting  telescope.  This  i> 
my  idea  (if  it  is  worth  printing) :  grind,  polish,  and 
figure  to  a  parabola,  a  silvcr-ou-glass  mirror,  ol 
say.  lift,  in  diameter,  and  "sift,  or  (Klft.  focus; 
mount  it  in  an  iron  or  st'N'l  tube,  ami,  instead  of  a 
fl  it  or  small  reflector  ef  uny  kind,  fix  a  box  Hit. 
high,  and  only  just  wide  enough  to  admit  one 
person  (the  observer)  ;  at  oft.  liin.  fix  the  eyepiece 
so  as  to  look  straight  towaid  the  centre  of  mirror, 
anil  then  you  are  complete,  except  a  light  ladder 
inside  of  the  tills-  by  whuli  the  observer  could 
reach  his  nest.  Yes.  One  thing  more— a  door  at 
U'ttoiu  of  tul>c,  n*  we!)  us  the  usual  arrangements 
lor  moving  the  telescope. 

The  Optica)  Bricklayer. 


OBSERVING  SEAT  AND  LAMP— 
AURORA- JUPITER. 

[2"7M>.]-  I  llftVr.  an  impression  that  a  n-ipie"! 
was  made  some  few  weeks  ago  for  a  sketch  of  an 
observing-cliair  suitable  f«r  a  tolcscoi*-  of  about 
SM.  u|«  rture.  I  send  a  tketih  of  one  I  liud  made, 
arid  have  found  convenient  in  use.  The  frame  is 
iitiule  just  lik^  an  onlinaiy  pair  of  ste|w,  ihr  neat  A 
Is  ing  carried  in  notches,  and  prevented  from  fall- 
ing Ifttck  by  a  piece  of  wood  sin.  wide,  which  is 
curried  on  tw  o  cross  pieces  (ends  shown  at  B,  fetv), 
nud  serves  for  a  back.  In  the  straight  part  at  the 
top  small  round  |*-gs  an-  h  t  in  for  the  s'-at  to  ri  st 
ou.  The  small  lamp---,  m  l  and  table  wcw  uila)St<  d 
from  u  sk'  ti  h  given  some  time  ago  (letter  21X1110), 
by  Mr.  F.  Q,  bupoiit.  The  lantern  used  is  an  ordi- 
nary hull's-eye.  The  small  desk  has  a  )'iece  of 
frosted  glass  let  in,  on  which  to  lay  |«i|*t  for 
sketching,  and  the  under  part  of  the  box  being  cut 
out,  u  pern  of  tin  laid  Mat  the  ghiss  reflects  the 
light  on  to  the  round  table  Mow. 

Tliis  arrangement  is  carried  by  two  iron  brackets 
made  to  swttiK  round,  a  thumb-screw  at  I)  clamp- 
ing them  iu  any  positioti,  the  rod  K  also  moving  up 
and  down  in  the  fir.:,  k'tv  Mr.  l>ii|Bint'«  sk<  t'  li 
•  h  v  •  '1  tl."  -  -:i:i"  ail  in-'  i  o  as  a  detach.  .1  utt.iir. 
but  it  is  much  mom  couvenirnt  to  have  it  attached 
to  the  seat.  The  lamp  and  desk  turn  ou  a  pilot 
nt  F.  so  as  to  cast  the  light  on  any  part  of  the 
table.  At  ti  is  a  rack  with  four  holes  Intake  the 
eycinit  ces,  fitted  with  u  flat  cover  to  prevent  dewing 
of  the  eye-lenses. 

I  have  used  this  srat  for  niunv  mouths  with  my 
nin.,  ami  am  uow  also  u-ing  it  with  a  Liu.  reflector, 
with  a  Burthen  cipjatorial  mount,  and  liud  it 
equally  convenient. 

<hi  Friday  night  there  was  a  grand  aurora, 
which,  doubtless,  many  of  your  readers  observed. 


As  seen  from  here  it  presented  ot  first  (about  5.30), 
the  aj^warants'  of  a  lurid  red  tint  ovcrsprrailing 
the  whole  northern  half  of  the  »kv,  but  deepest 
over  tho  north -western  horizon.  Later  on,  the 
colour  changed  to  a  bright  silver-grey,  and  sharp 
prominences  shot  out  as  fur  as  the  xenith,  up  and 
down  which  the  light  flickered  and,  it  time*,  sumost 
BaaML  At  12  o'clock  there  was  only  left  a  single 
ruinbow-like  arch  of  hriirht  grey,  low  down 
toward*  the  north.  I  noticed  that  the  air  was 
■Readier  and  definition  battel  than  it  has  been  for 
week*  past.  es]«.eially  about  midtiight .  With  a  Gin. 
mirror  of  Mr.  Calver's  makr,  which  I  have  just 
got  into  working  order,  the  details  of  Saturn 
were  as  distinct  us  if  drawn  in  |*  n  and  ink.  On 
Jupiter  I  noticed  n  i  urioii*  phenomenon.  On  the 
iireceding  half  of  the  gimt  deep  south  equatorial 
belt  (which  showed  it  glorious  t.rowu-red  tint)  there 
was  a  large,  long  oval  light  sj*>t.  When  I  first 
observed  it  a  deep-coloured  small  sjsit  was  first  joined 
to  the  dark  belt  on  the  north  shore  of  this  lagoon,  if  1 
may  »o  term  it,  just  connected  a*  it  were  by  a 
narrow  isthmus.  Whilst  I  was  looking  the  *mall 
spot  seemed  to  lie  obviously  detaching  itself.  I 
took  off  the  J.'iO  power  1  was  using,  aud  put  on  tho 
and  in  the  few  seconds  which  this  took  to  do 
the  spot  lead  entirely  separated  itself,  and  whea  I 
looked  ut  it  with  the  higher  j«>wer  it  was  vrry 
slowly  floating  like  n  moving  u>land  toward  tht 
centre  of  the  light  sjot.  This  was  about  1  a.ai., 
Bssd  within  ten  miuutes  tl»e  sky  became  clouded. 


and  I  lost  the  opjiortiinity  of  seeing  what  bce-iins- 
of  the  little  spot.  If  was  slightly  oval  shaped,  uud 
about  the  site  of  the  disc  of  a  satellite,  with  which, 
however,  there  was  no  confounding  it,  for  it  was 
onlv  slightly  darker  than  the  belt,  and  moved 
from  N.  to  8.  Besides  which,  I  think  all 
the  satellite*  were  visible  well  off  the  disc; 
hut  ot  this  I  will  not  lie  sure.  I  was  to  occu- 
pied with  the  spot  that  I  scarcely  noticed  them 
at  all.  Now,  I  should  like  to  ask,  flrst.  whether  any 
of  your  more  experienced  astronomical  contributor* 
saw  anything  of  this ;  and  if  so  what  it  means ;  and 
how  is  it  reconcilable  with  the  general  opinion  that 
the  dark'  belts  arc  what  we  see  of  the  planet  itself  ? 
Was  this  an  otieuing  in  the  valorous  envelope  which 
moved  in  this  way,  and  in  this  direction  r 

If  the  definition  hud  not  l*-en  simply  superb,  I 
should  never  have  seen  this ;  but  as  it  was  I  am  sure 
of  my  fact*  \~ir,.  that  when  first  noticed  it  arasi 
distinctly  attached  on  tho  N.  siile  of  the  ornl 
light  spot,  and  that  I'  minutes  afterwards,  and  swell 
with  a  higher  power,  it  wus  as  distinctly  detached, 
anil  moving  slowly  out. 

N.U.— I  have  a"  rough  sketch  {my  rottf  A)  made 
at  the  telescope,  which  is  not  clear  enough  for 
publication,  but  which  I  will  gladly  send  to  any 
contributor  who  would  like  to  compare. 

Wiirminstcr,  Nov.  W.  E.  S.  Beavan. 

MIRRORS  OF  REFLECTING  TELE- 
SCOPES —  TO  "A.  M.  H."  AliD 
•ORDERIC  VITAL." 

PU781.] — I  vria  very  gtud  to  see  the  letters;  ot 
these  two  rorTC-poii.ii  nts  on  this  interesting  but 
difficult  subject,  and  lean  hut  regret  "  O.  V.'a" 
announcement  that  his  communication  must  be- 
rrmsiderrd  hi*  final  one. 

Before  seeing  either  of  the  letters  I  had  patted 
my  *'  notes,"  taken  fmm  Edward's  |*iper  on 
grinding  mirrors,  in  which  I  casually  quoted 
Sludge's  remark,  that  the  curve  of  tho  snail  mirrur 
wo*  always  n  spherical  one.  What  Mudge  and 
Tulh  v  experienced  in  Mci,  day  prove*  to  be  also  the. 
experience  of  "A.  N.  H.,"-- vix.,  that  the  hyperbolic 
convex  can't  lie  obtained,  and  I  believe  "A.J.  S." 


Googl 
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ha.s.made  the  some  remark  :  while,  from  tho  failure 
of  ,oue  of  our  principal  opticians  to  grind  me  a 

■  ■■rrcct  cllijKHs  for  u  (jreguriao,  it  is  .  vi  !i  nt  that 
litis  latter  OQfH  is.  I*j  tttr  sitittii  tcttlt,  equally  a* 
impossible  as  the  hypcrtiola. 

As  fur  as  I  know,  tho  uioat  moilern  Gregorian  is 
the  one  constructed  by  tho  late  Mr.  LaaseU,  which 
U  now  in  tin?  possession  of  Mr.  Valance ;  and  the 
most  modem  Casscgrain  is  tho  great  Melbourne 
instrument  constructed  by  Mr.  Culver.  These  may 
<loubtleaa  be  accented  as  the  most  perfect  representa- 
tivea  of  each,  ami  it  would  be  extremely  interesting 
if  the  owner  of  the  former,  and  the  maker  of  tho 
Utter,  would  give  us  information  as  to  the  curves 
•employed. 

It  may  be  n  useful  hint  to  "  A.  N.  H."  if  I 
rncntton  that  I  was  told  by  an  old  ami  experienced 
-.•under  that  it  was  scarcely  possible  to  figure  one  of 
tin-so  small  mirrors  br  itself,  aud  that  the  way  he 
had  adopted  was  to  imbed  it  m  a  •list-  of  tho 
substance,  and  grind  and  figure  tho 
piece. 

■  1 1  presume  a  still  more  exact  way  would  1*  to 
grind  and  figure  a  larger  mirror,  and*  then  cut  out 
the  required  central  portion— unless,  perhaps,  strains 
might  be  introduced  by  so  doing. 

Our  lost  (and  regretted)  correspondent  "  Hy- 
perion "  once  gavo  a  capital  account  of  how  he  had 
cut  a  hole  in  a  Newtonian  mirror,  in  order  to  use  it 
for  a  Casscgrain  |  but  he  told  us  nothing  about  his 
final  success  (or  otherwise)  in  the  attempted  con- 
version. 

By  the  bye,  is  it  nnt  a  fact  that  the  theory  of  the 
Gregorian  and  C'assegraiu  is  only  true  when  the 
focal  imago  has  uo  appreciable  magnitude,  and  that, 
n  rn  witk  tnut  tunc,  aberration  must  always  result 
in  practice  r  t.  L.  L. 


REFLECTORS  VERSUS  REFBACTOBS. 

[JIW.2.1— A  bemamc  by  "  Priamatique  "  in  the 
**  £.M."  this  week  induces  mo  to  trouble  you.  I 
have  for  some  time  had  is-sssessjon  of  a  3in.,  by 
VVray,  with  which,  for  its  sue,  I  am  well  satisfied, 
but  have  lately  been  thinking  of  changing  for  a 
reflecting  telescope. 

Our  optical  fnetid,  differing  from  Mr.  Holmes, 
prefers  a  refractor.  I  see  he  says  he  would  rather 
hare  a  tin.  refractor  than  a  6iii.  reflector.  This  lias 
»  little  checked  me,  because,  if  tho  difference  is  so 
■rc-at  as  tliat,  it  appears  to  mo  probable  tliat  a  tiin. 
mirror  would  have  no  advantage  over  my  present 
IV ray.  May  I  ask  him  if  this  would  be  so,  and 
also  to  state  ou  what  grounds  ho  bases  his  prefer- 
ence? Will  Mr.  H.lmes  say  if  he  has  liad  any  cx- 
|>rrienoe  of  a  3in.  Wray  as  well  as  a  tiin.  reflector, 
and,  if  so,  with  what  result  t  I  thiuk  it  would  bo 
very  interesting  to  your  readers  if  a  practical 
optician  like  '•  Prixmatique,"  with  such  excellent 
opportunities  for  judging,  were  to  state  why  be  so 
gnatly  prefer*  the  refracting  form. 

While  writing,  may  I  ask  a  question  on  another 
matter?  Mr.  Proctor  states  in  his  "  Half  Hours  " 
tliat  '.'in.  will  show  tin-  division  in  the  King  of  Saturn, 
and  it  is  said  that  Cassiui  discovered  the  division 
with  a  non-achromatic  and  a  power  of  90,  and  that 
he  saw  the  division  all  round.  I,  however,  with  a 
.fin.,  have  only  on  rare  occasions  glimpsed  it,  and 
certainly  only  in  tbu  ends,  and  no  one  of  my  friends 
can  Ho  any  more.  Ought  it  to  be  always  visible  [ 
Ought  it  to  Ik-  sUaulily  visible  i  ( rught  it  to  bo  black 
and  sharp  f  What  jsiwer  ought  I  to  user"  I  find 
mylhing  beyond  I  .XI  deficient  in  light ;  I  consider 
it  very  hard  work  to  seu  it.  Should  I  sec  it  any 
better  with  a  (Jin.  reflector  'i  My  telescope  experi- 
ences differ  so  greatly  from  what  I  read  of  others, 
that  1  am  often  much  confounded.  After  "  Pria- 
■natique's "  decided  statement,  1  shall  certainlv 
wait  for  his  fartlier  explanatiou  of  why  he  would 
'  Taslin.  retractor  to  a  tiin.  reflector  before  1 
ion  of  chang 


move  in  tlie  i 


Thomas  Jobson. 

23,  Cauoubury  Villas,  Islington. 

contlwtjotjs  brakes. 

[2 »;«.]— Since  the  publication  nf  my  letter, 
p.  2o3.  1  have  received  communications  froin  luany 
•  ii  your  correspondent*  relating  to  the  Clayton 
vacuum  brake  used  upon  the  Midland  Itnilway. 

Thosss  gentlemen  who  advocate  this  system  of 
brake  object  to  my  statement  tliat  "  r  leuty  of 


ay  be  iliosu  ui<ou  the  gauge,  and  yet 
there  may  be  no  available  brake-power "  ;  but  I 
maintain  that  Uus  remark  is  perfectly  correct,  us  it 
is  based  upon  the  result  of  niv  own  experiments. 

When  the  brake  is  applied  the  vacuum  in  the 
cylinders  is  destroyed,  and  the  brake-blocks  ccoee 
t«.  press  upou  the  tires  in  from  a  minute  to  a  minute 
and  a  half  'uhtthtr  (hi-  drier  aithra  if  or  ml).  A 
driver,  finding  tliat  the  brake  is  leaking-olT,  aud 
that  the  train  is  still  running,  has  to  ois-u  the  large 
ejector,  take  the  1  nukes  fully  off,  and  create  another 
vacuum  before  he  cun  have  any  available  brake- 
BMW  When  he  Sees  teU  or  fifteen  inches  of 
vacuum  shown  u|».n  his  gauge,  he  naturally  thinks 
that  he  has  tluit  |rjw  i  r  lur  iu«,  luid  this  idea  has 
caused  many  trains  to  run  part  stations.  All 
drivers  who  work  this  brake  WtU  he  specially 


warn.'.!  that  they  cannot  obtain  a  second  supply 
of  stopping  power  until  they  have  drawn  the  air 
out  of  the  top  sides  of  the  cylinders  tlu-ough  the 
small  leak-holes  in  the  laston*.  Now  a  ilriver  is  not 
provide  1  with  any  menus  of  knowing  how  l«ug  it 
will  take  to  re-create  the.  vacuum  in  the  cylinders  ; 
but  it  will  bo  seen  from  actual  practice  tluit  to 
obtain  ]siwer  to  stop  a  tmin.  even  when  running 
into  a  station  at  a  low  speed,  takes  a  very  consider 
able  time,  probably  a  minute,  aud  during  the  whole 
of  the  tune  the  vacuum  is  being  re-created  the 
brake  must  be  fully  off ;  suppose  fur  a  moment  tliat 
an  emergency  arises,  or  that  tlie  driver  finds  ho  is 
likely  to  ruu  post  a  station,  or  into  buffer-stop*, 
trknl  it  he  to  do  !  Simply  wait  till  the  large  ejector 
has  re-created  tlie  vacuum,  which  will  again,  in  it* 
turn,  leak  away  in  a  minute  or  so. 

Some  of  the  letters  which  I  have  received  ex- 
press the  opinion  tliat  this  brake  "  cannot  lie  as 
dangerous  as  I  consider  it,  because  no  rases  of 
failure  to  act  are  recorded  in  the  returns."  This 
Utter  argument  brings  uuder  our  notice  a  very 
imp  riant  fact.  Tlie  Midland  Railway  Company's 
returns,  so  far  as  thev  refer  to  the  ('laylou  two- 
minute  modification  of  the Sanders-Bolitho  vacuum 
brake,  ore  perfectly  incorrect  and  unreliable. 

I  have  been  a  passenger  in  trains  when  the  brake 
has  failed  to  stop  at  platforms,  havo  witnessed 
the  breaking  of  draw- 
hen  I  turn  to  the 
find  that  the  Midland 
Company  has  not  mentioned  any  one  of  the  rase* 
in  question.  If  the  "  Iteturn*  *'  contained  n  true 
record  they  would  be  most  valuable,  but  at  present 
they  am  rendered  perfectly  useless  for  purposes  of 
comparison  in  consequence  of  the  ineorroctni-sa  of 
the  information  furnishedby  this  company. 

I  trust  that  by  calling  public  attention  to  tho 
present  unsatisfactory  '•  Returns,"  tho  subject  may 
receive  tho  consideration  which  it  requires,  and 
that  the  Board  of  Trade  will  take  the  necessary  stetw 
to  enforce  obedience  to  the  requirements  of  tlie 
Railway  Continuous  Braki-s  Act  of  ls;s. 

Clement  B.  Stretton. 
Col.urg-street,  1/eircstcr. 


ma  loiic-u  to  sioji  at  piano 
"  failure*,"  "delays,"  and  tl 
liars  and  coupling's,  and  yet 
Board  of  Trade  returns,  I  fii 


JERK  IN  RAILWAY  TRAINS. 

[20~M.]— I  MB  not  think  it  worth  while  to 
occupy  your  space  with  a  reply  to  the  letter  of  Mr. 
Stretton,  p.  2a5,  as  1  felt  sure  it  would  be  readily 
seen  that  he  had  not  answered  the  objection  of 
Mr.  Molison,  p.  230,  that  the  action  would  vary 
on  different  parts  of  a  carriage  ;  nor  my  own,  tluit 
the  carriage  righting  itself  would  jerk  the  passengers 
town rds  the  engine,  whereas  "S.  J.'s"  jerk  is  in 
the  other  direction. 

On  reading  Mr.  Molison's  letter,  it  struck  mo  as 
being  a  singularly  well-written,  explicit,  aud 
courteous  communication,  aud  I.  therefore,  enter  a 
proh-st  against  that  of  '*  Nun.  l)or.,"  p.  273,  from 
which  all  these  qualities,  especially  the  hist,  seem 
conspicuously  absent.  Criticism  is  hero  almost  out 
of  place,  but  I  may  just  remark  :  (1)  Tluit  Mr. 
Motson  did  not  state  that  tho  jerk  would  be  unfclt 
by  a  sitting  passenger,  but  inferred  quite  the  con- 
trary. (2)  The  buffer  recoil  would  jerk  the 
passengers  twtird*,  and  not  from,  the  engine,  (3) 
Tlie  buffer  recoil  does  not  account  for  the  jerk  in  a 
tram-car  wliieh  has  no  buffers  ;  and  (i)  I  shall  try- 
to  conclude  without  rallintf  ,u,y^""y  names  or 

Belfast.  J.  Brown. 


[207S-3.]— I  Din  not  intend  to  write  anything 
further  in  this  matter  after  the  reply  of  Mr. 
Stretton  :  we  simply  differed  iu  opinion.  I  was, 
however,  pleased  to  see  that  my  views  were  shared 
with  your  able  convspoiidcut,  J.  Brown  (letter 
20*01).  Our  friend,  "Jiuu.  Dor.,"  now  rushes  at 
me  with  reference  to  this  matter,  and  tn-ats  me 
with  more  rudeness  than  reason.  I  fear  it  would 
bo  vain  for  mo  to  try  to  point  out  to  him  where  he 
errs.  He  litis  evidently  made  up  his  mind,  and 
intends  to  stick  to  it ;  argument  with  him  would  be 
out  of  the  question,  and  the  only  one  which  might 
have  the  chance  of  reaching  him  is  that  which  he 
suggests  at  the  end  of  bis  polite  epistle.  This 
style,  however  forcible  and  s;riking,  has  not  the 
convincing  power  /  respect,  and  therefore,  he  may 
ki-cp  his  name,  age,  and  weight  a  |>rofouiid 
mystery  ;  but  may  it  be  remarked  in  passing  that 
the  loudness  of  the  crow  of  such  as  "  Nun.  Dor." 
is  ulwuvs  directly  as  tlie  square  of  tlie  distance, 
multiplied  by  the  cube  of  the  pluck,  which  latter 
fuitor  may  be  neglected,  and  considered  a  vanishing 
quantity,  especially  when  the  distance  is  small. 

My  Anther  remarks  ore,  therefore,  not  meant 
for  "  Nun.  Dor."  Oh,  no ;  but  simply  to  point 
nut  to  any  who  may  care  to  read  them1  fetters  that 
there  am  false  teacher* abroad  :  men  independent 
men— who  claim  to  despise  t*  \ibnok*,  ]«  rlia|*  for 
the  giwul  reason  tluit  tie  y  ore  unable  to  understand 
them. 

Tho  jerk  referred  to  by  "S.  J.,"  the  original 
querist,  was  tlie  jerk  that  ten  led  to  throw  tho 
traveller  in  a  direction  away  from  the  train.  Tlie 


rebound  of  tho  buffer,  as  "  Nun.  Dor."  would  have 
tu  be  the  cuU-sv,  would  have  exm  tly  the  opjsi- 
site  effect.  Indeed,  "S.  J."  distinctly  points 
nut  the  fact  that  it  is  not  duo  *to  this 
cause,  aud  mentions  also  that  a  similar  jerk  may 
bn  experienced  in  u  tr.imcar,  where  it  evidently 
cannot  be  the  effect  of  the  buffers.  1  think  "  S.  J." 
will  liear  mo  out  when  1  say  that  his  question  was. 
What  is  tlie  can*'  of  that  uuexjieeted  jerk,  or 
tendency  to  fall  away  from  the  engine,  immediately 
on  tho  stopping  of  the  tr.iiu  r  1  take  it  neither 
"S.  J.,"  nor  most  ol  tliu  readers  of  the  "  E.  M.." 
need  to  have  explained  to  them  that  a  sudden  jerk 
from  tlie  engine,  the  sudden  application  of  the 
brake,  nor.  indeed,  that  any  sudden  change  of 
motion,  will  produce  an  unpleasant  jerking  sensa- 
tion to  the  rider;  and  I  thiuk  they  will,  if  they 
havo  not  despised  "  the  usual  textbooks,"  have  uo 
difficulty  in  saying  which  direction  tlie  IkhIj-  will 
"  to  'fall ;  but  Mr  lmrt-cular  jerk  which 
occur,  oud  which  I  have  myself  cxpor 


not  so  clear  as  to  its  cause.  Mr.  Brown  gave  the 
true  explanation,  and  had  his  letter  been  publishes! 
before  I  hud  Mutt  mine,  mine  would  not  have 
appeared.  Curiously  enough,  "  Nun.  Dor."  dis- 
tinctly differs  from  Mr.  Stretton,  whom  ho  wUhe* 
to  uphold.  He  ("  X.  D.")  refer*  it  to  the  buff.  r- 
springs,  Mr.  Stretton  to  on  unequal  pressure  ou  the 
carruige-sqiriugs  -  both  equally  «  roug.  May  I  also 
remark,  in  closing,  that  "Nun.  Dir."  attempts  to 
prove  /<">.  U.</  much  i  Surely  I  was  safe  in  saying 
that  the  way  to  prevent  the  uupleasaut  couse- 
quencc*  of  tno  jerk  is  "not  to  rise  from  your  scat 
till  tlie  train  has  stopped."  But  uo ;  "  Nun.  Dor." 
says,  "if  the  pa-seiiger  follows  Mr.  Molison'.. 
advice,  and  docs  not  rise  from  his  seat  till  the  train 
has  stojipcsl,  he  will  ni'jst  decidedly  experience  tli* 
jerk."  1'erhaps  "  Nun.  Dor."  wdl  tell  us  next 
that  it  is  safest  to  get  into  the  carriage  and  t-kc  our 
seats  l*(;rr  the  traiu  has  stoj>iss.l.  Is  this  ignor- 
ance, or   has  "  Nun.  Dor."  corns? 


VIOLIN  —  '. 
VIOLIN-SOUNDPOST. 

[207^.]—  IternKiuxQ  to  "FUhUer's" 
(letter  JO', 71,  p-  '■!',■>'),  the  ic^isou  1  said 
some  hope  tor  the  (one  of  the  novel 
that  all  the  ]tirts  found  to  act  well  wc 
the  shaiie  only  being  altered,  "l'nldler' 
with  some  reas-iu,  tluit  the  rounded  form  of  sound - 
bounl  would  not  give  g-»jd  efToct  ;  but  1  think,  if 
made  sufficiently  thin,  tlie  rosouant  quality  w  ould 
be  sulliti'-nt. 

But  extraordinary  violins  n-c  a  mistake.  A!- 
traeusl  by  tlie  cxcepti<mally  line  toue  uf  the  violin, 
the  inventor  BiK'ks  to  inipiove  it  by  a  tot  iily  <lif- 
ferent  arrangement,  discanliug  parts  Unit  work 
well  together,  and,  of  eoui's-j.  failure  ensues.  Uiiil  r 
tho  head  "  extraordinary "  I  would  class  the 
"Berliner,"  tlie  "Fiddler,"  and  some  crude  sty  les 
recently  advocatcHl  or  suggests  I  in  tht-*n  pages. 
As  to  tie;  sporunou  "KidiUer"  describes,  I  cann.  t 
see  why  he  winds  up  with  such  eulogy  of  it  as 
"thi*  invention  was  the  n*ult  of  a  lifetime  of 
thought,  always  battling  against  the  stupid  ciu- 
ditious  iinposed  bv  the  souudpi.it,"  &c  .Vow,  if 
this  invention  hail  come  to  the  front  with  acknow  - 
ledged su|icri'jrity,  one  might  well  understand  di«- 
canling  the  soundin  st  ;  but  when  il  is  found  that  it 
has  been  allowed  to  die  a  natural  death,  tic 
reasoning  appears  less  cogent.  I,  for  one,  am 
satistied  to  remain  amongst  tin-  stupid  who  still 
liclieve  in  the  nou:id]«e>t,  considering  it  one  of  those 
siinplo  a-iihtions  o:U  n  s.-en  in  great  invention* 
which  stcjM  in  unoliotrusivcly  and  perfects  what 
otherwise  would  bu  crude  ;  for  suppose  it  werw|x«s- 
sible  to  mako  the  violin  equally  resonant  as  at 
present  by  some  fixed  contrivance  replacing  the 


souudp  «t~,  fho  chances  of  having  equality  ol  tcuu 
over  the  four  strings  would  lie 


'  r  iddle 


greatly  reduced,  1 
lisputc-s  tlie  com. 


don't  know  whether 
punitive 
when  ' 
in 

tho  sn|snonty  of  his  is  established.  However, 
when  he  mounts  his  bobby  it  must  not  surpiise  tliat 
he  should  bo  o  httle  inclined  Ui  draw  a  long  bow. 
Nov.  27. 


[20787.!— Ajtkii  rc.i-hng  the  letter  2"73S,  which 
ap|nsured  under  the  above  heading  in  your  issue  of 
Nov.  17,  it  occurred  to  mc  tliat  uu  account  of  the 
girtar-sh.-.iK-d  violin, invented  in  IM17  by  M.  Chanot, 
might  Iss  of  interest  to  some  of  your  readers. 

Tho  peculiarities  of  these  viofiuswcru  as  follows: 
—  1.  The  comers  ol  tho  inurr  blocks  wore  rrjectod, 
and  the  violins  assumed  tlie  outline  of  a  guitar  hav- 
ing tho  sides  similarly  bent.  2.  Tlie  edges,  instead 
of  projecting  beyond  the  sides,  were  llnislied  oft 
square,  with  an  lulayuig  of  luird  wood  all  round, 
like  a  guitar.  3.  Instead  of  sound-holes  of  the 
ordinary  form,  the  new  violin  had  openings  of 
about  the  samu  length  a*  usual,  parallel  to  tlie  sides 
and  as  near  tlie  b>  udings  as  ixissilde  :  their  shopo 
was  consequentiy  tluit  of  a  segment  of  a  circle,  t. 
The  brass  bar  was  iJaced  in  the  middle  of  the  belly 
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ju«t  upon  tin-  joint.  fi.  A  screw  was  placed  in  the 
end  ot  the  tad-piece  so  as  to  prevent  the  string* 
causing  too  much  pressure  on  tho  belly,  ti,  lb'iie-ath 
the  soundpoeet,  ana  passing  t>ut  through  the  back 
if  violin,  ku  a  screw,  by  mmni  of  which  the 
tirr-v*tire  of  tit**  noumlpe est  against  the  belly  could 
I*  adjusted.  In  1S1!>,  M.  C'hanot  introduced  some 
further  modifioition ;  hr  discarded  the  tod-piee  e 
aud  button,  and  attached  the  strings  to  the  bcllv  of 
the  violin  between  the  outer  edge  and  bridge.  The 
bar  «u  khii|x'd  in  tin)  form  of  an  arch.  It  passed 
under  the  left  foot  bridge  near  the  (}  string,  and 
appmeurjied  tho  middle  at  the  extremities,  and  the 
soundpost  was  placed  in  front  of  the  bridge.  Some 
of  these  instruments  arc!  still  extant,  and  possess  a 
good  tono,  being  sold  at  from  IS  to  £1J.  In  the 
year  1*32,  C.  A.  rtalbuscra  also  manufactured 
guitar -shaped  Tiolins  and  tenors.  War. 

SAW-  SHARPENING. 

[^0788-1  — I.v  sharpening  his  tool  is  where  the 
ninateur  most  generally  fails ;  and  the  mw  is  no 
uxce]vtiou  to  this.  Without  a  good  saw,  the  labour 
of  much  of  the  amateur's  work  is  greatly  increased  ; 
and  if  the  saw,  in  addition,  be  blunt  o'r  Wily  set, 
the  difficulties  ant  still  greater. 

Though  some  letters  have  urns  ared  on  the  sub- 
ject, I  luive  not  seen  the  method  I  am  about  to  de- 
scribe referred  to.  Not  that  Hu  nt  is  anything  new 
in  it ;  but  it  is  net,  I  think,  very  generally  known. 
It  will  be  KH-ii  tlial  the  form  of  tooth  is  oidv  suited 
for  eross-ruttitjg ;  and  as  it  is  jsjssibly  desirable 
to  keep  a  special  saw  for  this  and  another  for  long 
rutting,  the  sooner  the  change  is  made  from  the 
'•  mungal "'  tooth  to  the  regular  cross  cut  tooth  the 
better;  and  as  a  hand-saw  sliarpened  as  I  shall 
endeavour  to  describe  will  do  hotter  work  than  the 
most  carefully-set  tenon  saw,  the  cost  of  tlie  latter 
may  be  save-d,  or  else  s|ieot  in  buying  a  Hp  or  long, 
tutting  saw. 

If  the  saw  has  been  in  use  before,  lay  it  on  a 
smooth  anvU,  and  very  carefully  t*Ur  ail  thr  *tt 
out  of  tho  teeth  ;  then  bring  to  the  saw-vice,  and 
bring  top  of  all  teeth  to  level  bv  running  a  line-cut 
tile  alnug  their  top.  This  will'  leave  a  little  bright 
facet  cm  top  of  each  tooth. 

Now  take  the  file,  uud  apply  it  to  a  tooth  :  file 
I ving. -it  an  angle  of  about  00  to  thr  plane  «f  thr 
biatU,  unci  also  p>>ntiay  irf  ulnnit  the  tm»e  %;miU 
towards  the  jmnt  of  the  saw— i.e.,  sumsising  the 
saw-blade  to  Isi  perpendicular,  and  lying  east  aud 
west,  the  hand  will  he  lowered  *»'  from  perpen- 
dicular, leaving  WP  below  Hie  and  saw-plate,  aud 
l«>int  of  file  will  be  30'  to  K.  of  N.  Work  the  file 
in  this  position  rill  you  have  produced  a  chisel  edge 
on  the  front  of  e  ach  tooth,  being  careful  only  to 
•lie  off  what  is  necessary  to  produce  it.  When  all 
the  front  edges  of  every  second  tooth  on  one  side 
of  the  saw  are  thus  sliarpemtl,  the  facet  ou  top  of 
each  tooth  will  \r~  probably  altered  from  the  sepiare 
•■hiipe  it  hud  at  first  to  a  triangular  one,  but  the 
front  must  never  l>c  filed  so  much  as  entirely  to  re- 
move the  facet.  Let  the  file  Is?  now  applied  to  the 
back  of  the  tooth  cm  txmetty  ihr  Mwr  w*f, amd mi 
>.  .,/  «!<;//<■  httk  o  ir*»,  and  even-  second  tooth  filed 
."o7  tlit  uhott  of  the  facet  remaining  is  just  re- 
moved. Turn  the  sow,  and  treat  the  other  side 
just  in  the  same  way,  and  you  will  have  a  tooth  of 


this  form,  which  will  be  found  to  cut  most  delight- 
fully without  the  least  nrrtl  /,;•  cr.ee/  «W.  It  will 
cut  off  a  thin  slip  ,'^in.  thick  from  end  of  a  Win. 
Icoard  without  breaking  it,  and  will  leave  a  surface 
almost  as  smooth  as  if  it  had  Wu  planed. 

Let  unycciie  try  this,  and  1  venture  to  say  they 
will  never  go  buck  to  the  old  method  of  shariirning 
<  r  wtting,  and  their  tenon  saw  will  have  very  little 
to  do  in  future-. 

Sharpened  in  this  way  the  blade  acts  as  a  guide  ; 
nnd  the  work  is  as  superior  to  that  left  after  the 
c  Id  method  as  work  planed  with  an  Americau  iron 
1  lane  is  to  that  by  an  old  wooden  jack. 

Fred.  Carre. 


HYDRO-DYKAMIC  PARADOX  AND 
PARADOXES  IN  OBNERftL. 

I"J07B9.] — I  bee  a  correspondent,  signing  himself 
"  Little,"  has  actually  beeu  constructing  an  appa- 
ratus which  I  remcmU-r  to  have  sewn  illustrated  in 
a  book  at  least  a  century  old.  and  that  he  attribute* 
its  failure  to  insulTo-inncy  of  the  weights  employed. 
May  I  state  tliat  it  is  absolutely  impossible  that  coc/ 
amount  of  weighting  could  have  produce*!  rotation : 
It  is  axiomatic  that  if  any  course  of  reasoning  would 
iufereutially  lend  to  proving  self-motion  possible, 
in  the  case  of  any  inaeihiiie  whatever,  such  reasoning 
must,  ejwwiVtV,  bo  false  ;  and  the  only  use  of  intro- 
ducing such  matters  into  our  columns  is  to  give 
opportunities  for  showing  where  tl.r  fallaet,  ?.r.. 
Such  was  my  intention  in  sending  tho  original 


paradox  of  the  lever  and  weights  from  which  I  de- 
duced the  fallacy  of  the  hydro-dynamic  wheel.  In 
the  form  of  the  latter  that  I  devised,  there  is  much 
difference  from  that  sketched  by  "  Little,"  as  I  pro- 
vide! for  mi-jug  the  water  direct  from  ita  lowest 
(and  so  to  sjieak)  neutral  point  to  that  of  greatest 
effective  leverage.  Hut  that  the  apparatus  could 
by  any  possibility  make  a  single  revolution  is  not 
to  be  sujeposed  for  a  moment. 

By  the  way,  perhaps  ••Little"  will  tell  us  «! 
irhit  p.;iut  his  apparatus  found  for  itself  a  condition 
of  eipjilibrium  1" 

As  to  his  second  sketch,  so  far  from  tho  machine 
bring  "  correct  in  theory,"  it  is  obvious  that  the 
wheel  would  tetiH  to  revolve  in  the  other  direction, 
owing  to  the  pressure  of  water  in  tho  cistern  acting 
against  the  divisions.  A.  8.  le. 

DIE-ENGRAVING. 

[20790.]  —  TiiKKfl  is  no  need  to  recommend 
"Oamma"  (letter  :I07o2)  to  read  Montaigne.  I 
cannot  sufficiently  thank  him  for  his  moot  excel- 
lent  letter ;  it  is,  indeed,  a  fur  more  complete 
answer  to  my  query  than  I  had  allowed  myse  lf  to 
expect,  even  from  the  F.XOLXSH  Mi:>  ha.vio  ;  uud 
while  we  have  such  willing,  free,  and  prurtical 
writers  to  counterbalance  the  few  wordy,  empty 
talkers,  we  need  not  fear  for  the  reputation  of  our 
leaner. 

There  are  one  or  two  things  I  would  like  to  have 
"Ciamma"  explain  a  little  more  fully.  He  says 
haiul-iirarirn  may  lee  hud  at  Buck's  e'ef  seerl  lued 
by  copper  engravers.  Are  theac  similar  to  the  oues 
used  tor  «■«  engraving  ':  Are  they  to  have  mush- 
room liandles .-  What  length  and  what  dimensions 
should  the-v  be  off  Are  rigs.  A  and  4  full-size 
sections  V  Next,  as  to  the  /jaiahei.  I  ha\e  never  seen 
a  skittle,  so  am  in  doubt  as  to  what  their  shape  is. 

All  the  work  I  pur]>o*e  doing  would  l>c  light, 
such  as  monogram  crests  with  motto,  address  for 
head  of  letter-paiier.  and  envelope*.  1  supjwew  for 
motto  and  address  I  must  buv  letter  puuehea,  as 
appari'iitly  they  are  too  diflieuft  to  be  nyicle  satis- 
factorilv  fey  an  amateur,  but  the  oilier  I  can  easily 
accomplish. 

I  do  not  cjuite  uudcomiul  th<!  ele.%eri|»tioii  cef 
punches  <i.  *,  r.  Fig.  li,  aa  to  be  "  deep  at  the  out- 
liue  and  sofu  niug  off  to  nothing  close  to  tlve  noee  " ; 
could  "  tiamma,"  please',  explain.  Again,  he  says 
•'  make  a  punch  like  a  rosolmd."  This  is,  I  pre- 
sume, merely  to  the  outline  of  a  rosebud,  and  that 
the  punch  is  i/m.'i  -fat  ou  tho  face,  the  folded  leaves 
in  centre  Is'ing  the  after-work  entirely  of  punches 
and  chisels.  May  I  ho|ee  that  this  is  only 
••  Gamma's  "  /frit  letter,  and  that  it  will  be  fol- 
lowed by  a  scoouel,  third,  aud  fourth,  giving  us  a 
few  ueerr  rsaatjiU*  ir*>m  which  eso  much  U  to  be 
learned  ':— that  he  will,  teeo,  taki!  up  the  mounting 
of  the  die  when  fiuisheel,  what  its  thickness  should 
lie,  to  what  it  should  be  tem|>cre-cl.  anel  all  other 
points  al>out  it  which  he  has  shown  hireself  »o  well 
•poiUitied  t!i  si«:ak  on.  Fred.  Carre. 

"LOOPED  FIGURES  BY  GEARINO."— 
NORTHCOTI'S  LATHE 

[20791.] — Yore  engraver  has  succeeded  |ierfertlr 
in  represluciug  the  lijiures  I  sent  you  lwfore,  au<f, 
thinking  you  may  be  int-restod  u>  some!  more 
cef  them,  I  inclose  tracings,  which  you  will  probably 
not  have  space  to  engrave. 

I  waa  dclightcxl  to  see  Mr.  Northcott's  letter ;  but 
as  I  luive  the  first  e-diticm  cef  his  work,  I  cannot 
refer  to  the  figures.  Will  he  kimlly  tell  us  whether 
he  has  made  unv  improvements  ill  his  lathe  since 
we  last  heard  of 'it  r  F.  A.  X. 

COLOUR. 

[207W.]— Owixo  to  various  reasons,  I  have  not 
been  able  to  send  this  le  tter  earlier.  I  am  sorry 
not  to  luive  sufSeietnt  riowcr  of  language  to  express 
myself  as  clearly  as  I  can  see  this  subject  in  my 
own  mind.  But  the  gloat  study  of  my  life  has 
been  to  get  a  thorough  knowledge  of  colour,  and 
to  be  able  to  express  my  thoughts  and  interpret 
mv  views  of  nature  with  a  brush  or  pencil. 

The  sweeping  statement  that  srientifle  aud  artistic 
prurtiix!  cannot  ngreeis  simply  a  claim  by  a  theorist, 
whose  views  have  proved  to*  be  epjite  unpractical, 
tluit  ho  is  correct,  and  that  the  practice  is  therefore 
uusrieutitic. 

"  Sigma  "  finds  fault  with  my  definition  of  pure 
blue  (probably  because  it  is  inc-ompreheiuibl.-  to 
lniu),  and  gives  the  scientific  definition ;  but  inav 
not  both  be  correct ':  This  letter  has  l>ee  n  delayed, 
partly  on  account  of  the  absence  of  sunshine  lately, 
as  I  "have  waited  to  try  some  ex]ierimvnts  with 
spectrum  colours,  using  prisms  from  Jin.  to  lljin. 
diameter. 

I  find  the  spectrum  colours  clejieud  upon  the  dis- 
tance the  rays  have  to  travel  from  the  prism  to  tlie 
surface  upon  which  the  spectrum  is  wen,  aud  also 
u|htii  the  sizo  of  the  prism. 

If  we  hold  a  white  surface  near  to  the  prism,  we 
get  red,  orange,  and  yellow,  divitled  by  a  clear  »|si«e 
from  the  blue,  these  hues  being  the  only  one-s  visible. 
Upon  moving  the  screen  further  off  the  rays  spread, 


until  the  blue  aud  yellow  slightly  overlap  MM 
another,  ami  we  get  tfie  invariable  result  of  a  mix- 
ture of  these  two  colours — viz.,  green.  Trie  red 
and  yellow  aUo  overlap  ;  and  wc  oc mse  ,ue-ntly  ge  t 
what  apjeeane.  to  tsj  communly  ree-oguised  as  the 
spee-trum  -vi».,  led,  onuige.  yellow,  green,  blue, 
unci  purple  L'leoii  moving  the  screen  »till  furtfier 
away  from  the  prism,  we  find  the  blue,  rod,  ancj 
yellow  tays  overlap  more  ami  more,  until  the  primi- 
tive colours  are  lost,  or  almost  loot,  and  we  get 
varieties  of  orange,  purple,  ami  gTt-e'u,  covering 
nearly  tho  whole  of  the  sjiectrum. 

Another  experiment  is  to  hold  coloured  surfaces 
in  the  spectrum  rays,  and  we  find  that  a  yellow 
sulfa  "  gives  a  green  liue  where  the  blue  of  the- 
prism  falls  upon  it.  To  get  this  fniiiy,  it  is  best  to 
catch  the  blue  ray*  close  to  the  prism  before  they 
have  overlapped  the  yellow. 

A  similar  experiment  is  to  hold  a  blue  surfuce  in 
the  yellow  rays,  when  green  will  again  be  the 
result. 

The  following  is  a  simple  ex|>erimeut  for  those' 
■who  have  not  the  time  or  opportunitr  to  arrange 
the  ordinary  spectrum  expenmcut:-  Hold  a  pnsnt 
close  to  the  "eye,  and  note  the  strong  colours  border- 
iugthe  window  frame?*,  «Vc. ;  the  eilp-s  being  bright 
reel  and  yellow,  op)x»ecite  bright  blue.  I  j-.u  re- 
volving the  prism  slowly,  the  blue  aud  yellow  may 
lie  ms'ie  to  overlap,  with  the  invariable  result  of  a 
vivid  green.  The  same  result  may  lie  seen  upou 
pulling  down  the  blind  until  it  nearly  meets  the 
window  frame,  when  vve  again  gt!t  vivi.l  green. 

These  ex]ierimeuta  all  show  us  that  green  is 
simply  a  combinati-m  of  blue  and  yellow,  no  muttet 
how  the  hue  is  obtained  :  that  ti  lulunabons  of 
sliectruni  exilours  give  the  same  result"  as  mixture's 
of  pigments  cef  the  soma  hue,  mi  l  t Ihiti  a  »o 
frtm  in  thr  tptr  tin  hi  nmtH  thr  lint  #»4  yttlvw  an 
i-nrnhmrit  by  the  rays  im  t rhiupiug. 

From  the  exlsrimeiits  1  leave  trie  1.  I  conclude 
that  if  the  spectrum  rays  were  allowed  to  travel  far 
enough,  tlw  pure  blue,  reel,  and  yellow  \v<  uld  be 
e  ntirely  lost  by  the  rays  overlapping.  The  room  I 
devotee!  to  the  cxpe'ruueiiU  is  rallv  r  sniidl ;  t'ut 
after  travelling  about  loft,  from  u  Jin.  prism,  the 
general  effort  of  the  s|s\-trum  was  orangt',  green, 
ami  purple  ;  there  b^iug  no  pure  yellow,  aud  very 
little  pure  red  or  blue.  With  my  large  prism,  1 
got  se/areeiy  any  orange,  green,  or  purple,  ow  ing  to 
the  confined  semre  :  while  tlie  blue,  leu,  and  ytlilow 
w.  ii'  very  vivid  at  the  full  range. 

The  •  leutifiL-  mouo|eoli»Li "  declara  that  tho 
remits  produced,  upon  combining  pigment  colours, 
difier  Irom  the  results  obtained  by  cniubiniug  the 
taui"  "lours  in  tho  spectruui,  on  account  ef  their 
impurity.  Tlwy  talk  'it  the  s|«;ertnim,  as  if  it  was 
invariable,  and  us  if  tlie  names,  or  signs,  c  f  the 
colours  were  produced  by  the  prism  almgiidc  tlieir 
n. "jeii  live  hues;  iinetead  of  which,  the  same 
sputrum  appears  extremely  different  to  different 
lieople,  and  if  a  number  nf  scientists  were  pmcucally 
examined,  not  by  tlie  -ample  teeels  tor  potteei 
knowledge,  but  if  they  marked  the  sjsices  they 
imagiiM'd  were  the  pure"  blue,  red  aud  yellow,  and 
which  they  considered  the  elalk  and  bright  port-, 
wo  should  timlthc  mt;.vt  extraordinary  .t«cre|.uii- 
cies. 

For  in^ance,  take  "  Sigma -'•  st.itnneut  that 
"  there  area  uumberof  different  hut»  of  pure  blue  and 
yellow."  This  is  quite  unscientific,  ati ;  entirely  at 
variance  with  the  strict  meaning  of  Uir  words  "  Idne  " 
aud  "  yellow."  He  might  ju.it  as  reasonably  soy 
tiiere  were  a  number  of  different  kinds  of  pure  golu. 

What  he  calls  a  range  of  blues  aud  a  range  ot 
yellows,  would  be  more  scientifically  described  us 
varieties  of  bluo-mirple.  blue,  and  bi ue. green ;  and 
yellow  -green,  yellow,  and  yellow-orange. 

If  his  view  is  universally  evceptejd  by  Urn 
scientists  (I  trust  it  is  not),  it  would  account  lot 
their  many  errors.  I  have  been  eudeavouring  all 
along  to  show  thut  their  statements  amouuU.il 
to  this,  but  did  not  expei  t  thev  would  make  the 
admission.  You  can  make  yeilow  with  red  ainl 
green  glasses,  if  you  believe.!  m  a  number  of  lexis, 
and  clioose  tlie  most  suitable,  which  an  artist 
would  call  oniugc  from  the  iptautity  of  yell  <w 
in  it. 

'Ilicoretically.  it  is  impossible  to  have  atwolut« 
purity  in  anything,  and  in  tluit  sense,  all  pigme  nt 
colours  are  impure:  but  although  not  eo  pure  a.- 
coulel  be  wished,  they  can  be  obtainel  in  a  very  fair 
state  of  purity,  ouito  sufficiently  so  for  experi- 
ment! in  the  sun  pie  mixtures,  anil  us  we  find  that 
the  three  first  compound  eoleeurs—  viz.,  green, 
purple,  and  orange— are  invariably  more  intense  tlie 
purer  the  primitives,  it  is  only  common-sense  to 
argue  that  if  the  bitter  were  quite  pure,  the  results 
would  be  slightly  more  intense . 

"  Sigma  "  writes,  "glasses  Out  cut  off  all  but 
the  blue  and  yellow  light  are  scarcely  obtainable." 
Those  who  "believe  in  a  variety  of  blur*  lunl 
yellows  must  certainly  find  tliese  glasses  difficult 
to  obtain ;  but  if  you  hapijeu  to  kuow  what  pure 
blue  and  yellow  niveau  to  start  With,  1  should  say  it 
is  a  comparatively  simple  matter  to  get  biloialely 
pure  blue  or  yellow  lights,  although,  1  must  say, 
that  in  the  limited  time  I  have  beeu  able  to  devote 
to  these  experiments,  I  have  not  succeeded  in 
getting  a  transparent  blue,  free  from  red. 


Digitized  by  Google 


Dec.  I,  1882. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE  :  No.  923. 


297 


"  Sigma  "  states  "  the  fact  in  unquestionable  that 
Woe  und  yellow  light*  do  not  produce  green." 
Hu»  is  simply  an  assertion,  which  I  have  not  the 
least  doubt  in  incorrect  in  the  kdk  iu  which  he  jiuts 
it ;  ami  I  take  it  as  u  proof  of  the  very  imperfect  know- 
ledge  of  colour  of  the  gentleman  making  it.  He 
goes  ou  to  Siiy  tluit  thry  only  try  their  expcrimints 
in  tlm  dork,  because  a  coloured  light  is  scarcely 
visible  iu  ci|K!ii  daylight,  .No  doubt ;  but  cuu  he  uo't 
see  in  this  an  uifuuun!  111  favour  of  lh«  theory, 
that  the  colour  is  of  the  darkness  f — for  if  you 
drive  away  all  shadow,  the  colour  mutt  also  dis- 
appear. 

"Sigma '  is  certainly  wrong  in  calling  any  e<  ni- 
hinatiou  of  coloured  tights  v,  hile,  without  it  lias  due 
equivaleuts  of  hluo,  red.  awl  yellow. 

Again  "Sigma"  writes:  "  We  can  produce  white 
light  by  a  number  of  combination*,  '  "but  thine 
several  whites,  ulthnugh  optically  and  artistically 
alike,"— ho  is  evidently  as  easily  satisfied  with  his 
white,  as  with  hm  blue  anil  vellow  (gr.cn  he  has 
au  csprcial  nvcision  to).  I  have  taken  great 
trouble  to  explain  that  it  is  quite  im|>- ,r---iKle  to 
form  a  judgment  of  any  isolated  colour,  and  any 
hue,  especially  if  it  is  rather  faint,  might  be  mis- 
taken for  a  white,  uniler  thi  s  •  circuiii-tauccB  ;  but 
if  he  teste  his  "several  whites"  can-fully,  by  u  ne 
poring  them  with  a  fair  standard  white.  perhaps  he 
will  again  admit  "  a  gnsmtsh  tinge  "  or  "execs*  of 
green  '  or  some  other  hue:  and  it  he  is  still  unable 
to  recognise  the  impurity  of  his  whit.-,  let  him  get 
the  advice  of  tome  (non-iestlictk)  uiti-t  fnend. 

Let  us  take  a  number  of  ditfcetit  mat.  rials,  such 
as  t«il"er,  (ilk.  cloth,  A:e.,  anyone  of  whu.li,  seen  by 
itself  upon  a  black  ground,'  would  be  accepted  as 
white.  We  now  Jay  them  alongside  wit li  a  standard 
white,  and  probably  tiud  tliat  uo  two  of  them  mate;., 
and  that  thenr  is  not  one  fairly  pure  wlub  amongst 


!  the  shadow  we  have  driven  away  the  colour  of 
I  which  it  was  composed.    I  should  'like  to  know  if 
Mr.  Haidic  agree*  with  me  as  to  the  result  of  mil- 
ing  blue  and  yellow.  I  iiutteagri  e  with  his  diagram, 
although  I  differ  with  liis  explanation,  or  rather 
deductions  from  it.    I  strongly  object  to  red  (or 
;  pink),  blue,  and  yellow  being  called  "  binary  coin- 
j  |ioiwds."    I  wish  Mr.  Hnrdic  would  kindly  try  a 
similar  experiment  using  glass  or  gelatine  of  tJie 
]  (fan*  primary  colours,  instead  of  using  the  three 
compound  hues,  and  let  us  know  the  result. 
If  his  colours  are  sufficiently  pure  this 


Certainly  a  neutral  lint  maybe  obtained  by  -ever.il 
combinations,  provided  they  "contain  b.  twieii  th>  m 
the  due  equivalent*  of  red,' blue,  and  vcllow.  For 
instance,  blue,  green,  and  nil-eraiige'm.iy  form  a 
neutral  tint ;  so  may  j'i  llow-green  and  nil-purple  ; 
or  blu. -purple  und-yi  llow  orange ;  but  there  is  no 
mystery  about  this  to  one  who  is  in  the  habit  of 
using  colour  all  day  long,  i  very  day  of  his  life  :  and 
the  same  neutral  tint  is  olilauied  by  corresponding 
mixture*  of  pigments. 

In  the  generally. aci  epb  ,1  theory  of  light  being 
C"TO|>oscd  of  colour,  along  with  u  great  dead  of 
which  I  am  ready  to  agree,  1  see  ranch  tluit  is  alto- 
gether contradictory  and  untrue.  I  tlnuk  that,  with 
■s  few  modification*,  the.  theory  at  present  accepted 
by  the  scientists  would  lie  nuidered  more  complete, 
aud,  at  the  same  tiuie,  much  more  simple  ;  but  no 
theory  cun  be  sound  that  doe»  uot  P'n  .gni-e  the  fact 
tliat  mixtures  of  pigments,  pro|«-rly  illumiiuitrd, 
must  necessarily  produce  the  same  results  as  mix- 
tures of  spectrum  colours  of  the  same  hue  :  am)  any 
statement  to  the  contrary  only  wives  to  show  the 
imperfect  knowledge  of  colour  of  those  who  make 
it.  The  statement*  tliat  the  blue  and  yellow  of  the 
-  i  •  '  tntm  combine  to  form  white,  or  a*  neutral  tint, 
i«  only  an  instance  of  this ;  aud  certainly  arise*  from 
tlieir  accepting  what  an  artist  Kills  purple  aud 
orange  for  blue  and  yellow,  and  then  again  being 
satisfied  with  a  very  questionable  while.  For  iu- 
nt&ncv.  if  one  is  experimenting  with  a  spectrum  in 
which  tlie  rays  over  Lip,  so  as  to  show  scarcely  any 
c-oluuni  but  varictii-s  of  orange,  greeu,  and  purple, 
he  may  easily  go  astray  in  eudcuvourii.g  to  cvmbine 
the  pure  blue  and  yellow  portions  of  it. 

I  am  glad  to  see  Mr.  Walter  llardie's  letter 
(Oi>.>km),  because  I  think  his  third  diagram  will  serve 
as  a  very  forcible  Ulustnitiou  of  the  erroneous  cou- 
clusious  that  mav  be  drawn  wheu  experimenting 
with  coloured  lights  with  the  idea  of  mixing  colour 
— and  I  also  cuusiiu'r  bis  diagram  a  good  illii'tratiou 
of  my  theory,  that  the  colours  exist  in  tlw  shallow. 
For  instance,  Mr.  Ilunlie  makes  green  and  purple 
light*  overlap,  and,  naturally,  the  mailt  is  blue, 
which  lie  erroneously  culls  the  couqiound  colour 
produced  by  tlie  mixture.  "  (irecn  f  rioltt  {or 
purple)  —  blue."  Xow,  as  blue  happen*  to  Is-  a 
primary  colour,  it  is  cvi'lcnt  tliat  it  cannot  be  .nni 
by  mixing  other  hues,  any  more  tlian  gold  eun  be 
aiade  from  other  metals:  but,  taking  my  theoiy. 
that  a  coloured  light  is  one  which  dis|s.rse«  its 
equivalent  of  complementary  colour  from  shadow. 
We  find  that  the  green  light  disperses  it*  equivalent 
of  red,  and  the  purple  it*  equivalent  of  vcllow, 
therefore,  a*  the  shadow  originally  contained"  equal 
equivalent*  of  red,  blue,  and  yellow,  it  is  evident 
that  most  blue  will  remain  ;  anil  when  the  green, 
purple,  aud  orange  all  overlap,  the  light  ia  more  or 
less  neutral  or  white ;  but  thi»  white  light  is  not 
any  mom  a  combination  of  ruAorr  tlian  the  blue  isa 
combination  of  purple  and  green.  Altogether.  1 
consider  Mr.  Hardie  s  diagram  a  capital  illustration 
of  my  theory-  vi*.,  that  white  light  is  composed  of 
various  rays  or  vibrations  which  render  the  colours 
in  shadow  visible,  by  dispersing  their  equivalent* 
of  complementary  colour. 

When  we  have  produced  a  brilliant  white  light  by 
the  so-called  mixing  of  coloured  lights,  we  tiud  that 
any  coloured  light,  however  intense  the  colour,  now 
thrown  upon  the  spot,  will  be  scarcely  visible — 
;~T  clearly  to  my  mind,  that  iu  driving  iiway 


Hut  if  the  blue  is 


rather  inclined  to  purple,  and  the  yellow  to  orange, 
the  green  may  be  almost 


shows  the  result  ho  will  ha 

ani 

jrocn  may  be  almost  neutral,  and  if  the 
Ls  stopped  out  dark,  the  groui  uiav  bo  >«i»-cullcd 
white. 

Thn scientists  say  iu  cITeit,  that  their  theory  must 
not  be  judged  by  the  onlinarv  rules  of  common- 
sense,  and  any  practical  tests' that  differ  with  their 
dogmas,  must  be  wrong  and  misleading,  and  "are 
sure  to  confuse."  In  fai  t,  they  would  require  the 
rest  of  the  world  to  accept  their  doctrines  in  blind 
obedience,  aud  call  anyone  a  paradoxer  who 
hap]>'iis  to  hare  the  courage  to  assert  bis  own 
opinions.  Xow  I  maintain  that  my  theory  will 
st-iml  any  test,  scientific  or  practical,  and' really 
combines  science  with  practical  experience. 

I  have  no  doubt  esuie  |ieopl«  will  call  this  au 
arrogant  aiisumption  upon  my  psirt  ;  but  I  write 
strongly,  because  I  feel  the  im|Hirtance  of  the  sub- 
ject, and  if  I  knew  any  way  to  make  my  statements 
more  palataMo  I  wouhl  do  wt.  "Calorimeter"  quote* 
some  of  my  remarks,  but  docs  not  attempt  to 
explain  why  he  consider*  them  incorrect,  anil 
proeeeils  to  quote  several  reutridii  lory  nrnnttjie 
theories  without  saying  whicli  he  agrees  with. 
He  stales  that  "tsOOOrduig  In  the  Voung-IIelmholte 
theory,  the  eye  has  three  sets  of  sensitive  fibres, 
sensitive  re-s|s-ctivcly  to  red,  gr.eii.  and  orange. 
When  all  sets  are  equally  excited,  the  impression  of 
white  light  results.  'I^iis  is  claiming  grei  u  ami 
orange  as  primary  colours.  The  eye?  tluit  is  only 
sensitive  to  these  throe  hues  will  not  !»■  able  to 
sou  blue,  or  purple  (or  violet,  as  they  like  to  cull  it). 
Xocombination  of  red,  given,  and  orange  will  make 
purple  or  blue  ;  but  as  they  contain  the  three  prim- 
aries  between  them,  they  may  prodnee  a  neutral 
tint,  if  the  green  contains  sufficient  blue  to  neutral- 
ise the  ivd  and  yellow.  Hut  these  hues  canuot 
be  aeerptcd  as  primaries  by  anyone  with  a  practical 
knowledge  of  colour.  If  they  hud  snid  that  the 
nerve*  were  se  nsitive  to  red,  blue  and  yellow,  tlie 
theorymight  work  very  well.  "  Calorimeter  "  asks, 
what  is  meant  by  the  terms  n'd.  gnvn,  blue— is 
vermilion  red  of  orange  i  "  The  a.tUtic  test  Ls 
exact  and  invariable. 

The  purity  of  a  red  is  t.>.Usl  by  its  capability  of 
forming  purple,  if  mtxi-d  with  blue,  or  orange  if 
mixed  with  yellow;  the  purity  of  a  blue  by  its 
nvjiiibility  of  forming  purple,  with  red,  or  green 
with  yellow  :  and  the  punty  of  yellow  by  its 
forming  a  good  green  or  orauge  with  blue  or  red 
n--|»  etively.  \  errailiou  will  not  form  a  good 
purple  with  any  blue,  proving  (if  proof  were 
needed),  that  it  contains  yellow,  and  is  really 
oratigi;-ied,  although  it  is  commonly  aeceptcsl  a*  a 
ml. 

Tlie  prnrtiseil  eye  should  be  able  to  jmlge  of  the 
purity  of  a  colour  at  a  glance,  unless  it  is  seen 
isolated,  in  the  *ric«/i*>  style.  1  have  already 
given  tlie  definition  of  given,  a*  the  result  of  any 
mixture  of  colours  in  whicli  blue  and  yellow 
predominate.  "Sigma,"  differs  with  me,  and 
says,  "  A  green  can  be  fixed  as  definitely  as  a  MM." 
This  is  a  vague  statement ;  but,  as  green  covers  a 
practically  unlimited  uumls*r  of  hues,  from  yellow 
with  a  tinge  of  blue,  to  blue  with  a  tingo  of  yellow, 
it  call  liaruly  lie  called  a  fixed  colour. 

"X.  N.  A."  made  one  statement  which  I  was  too 
busy  to  take  sufficient  note  of  at  the  time.  It 
was  that  while  blue  and  vellow  light  combine  to 
form  white,  blue  mid  yellow  pigments  would,  if 
pure,  make  black.  Xow.  this  is,  I  consider,  a  very 
important  statement,  or  rather,  admission,  and  I 
a*w  with  him  as  far  as  this :  That  any  two  hues 
whicli,  as  light,  coiubice  to  form  u  neutral  tint 


which  may  bo  callcil  white,  are  complementary 
colours,  aiiil  iu  pigments  will  also  form  a  neutral  tint, 
which  will  be  called  black,  or  white,  according  to 
the  circumstance*  under  which  it  is  seen.  Hen< 
"  X.  X.  X."  and  I  agree  that  a  combination  of 
certain  hues,  no  matter  whether  they  are  pigment 
colours  or  are  seen  by  the  aid  of  a  prism,'  will 
produce  a  neutral  tint.  *  This  really  amounts  to  the 
udmission  that  mixtures  of  spectrum  colours  and 
mixtures  of  pigments  of  the  same  hue  agree.  Hut 
it  rather,  I  think,  tells  against  blue  and  yellow 
being  complementary  colours,  for  "  X.  X.  X.  must 
admit  tliat,  in  experimenting  with  the  purest  bine 
and  yellow  pigment*  obtainable,  we  get  a  vivid 
greeu;  it  is,  therefore,  only  reasonable  to  suppose 
tluit,  if  the  primaries  were  slightly  purer,  the  green 
would  also  be  slightly  more  intense. 

"X.X.X."  states  that  tho  pure  yellow  light  of 
sodium,  if  thrown  upon  a  blue  surface  (or  rattier,  a 
surface  that  would  be  blue  if  exposed  to  white 
light},  doe*  not  give  a  gmcu  effect,  tlie  yellow  only 
Wing  visible.  Xow,  I  will  take  his  word  that  this 
is  correct ;  but  it  follows  that  a  red  surface,  lit  by 
this  pure  yellow  flame,  would  only  be  yellow,  aud 
not  orange,  as  in  a  co;nl>iiuition  of  red  and  yellow. 
Will  "X.X.X."  kindly  say  if  this  is  tlie  caseV 
Therefore,  it  is  no  argumout  against  yellow  and 
blue  making  green. 

One  of  our  correspondents  lately  took  the  trenblo 
to  rebuke  artists  for  ]*iitituig  good  reflections  of 
rainbows  ;  and  then  coucluded  his  letter  by  saying. 
•'  Since  writing  tho  above,  1  have  seen  a  |ierfect 
reflection."  1'erhaps,  a  landscape  artist,  who  iB 
continually  in  the  open  air,  wet  or  dry,  *.*•*  them 


"  J.  L.'»  **  PLANES. 

[20793.]— If  F.  Carre  is  a  cricketer,  he  knows 
that  a  man  may  be  got  rid  of  in  two  ways  — either 
by  hitting  his  s'umj-  or  hitting  himself,  and  some 
bowlers  appear  to  prefer  the  latter  course, 
or,  at  any  rate  unwittingly  practise  it.  Howl  at 
my  wicltct.  aud  though  iny  middlo  stump  may 
suffer,  1  will  bear  it  like  a  man  ;  bowl  at  me,  and  I 
shoulder  my  l>at  aud  walk  off  in  silence.  With  re- 
gard to  this  planer,  which  1  distinctly  and  more  than 
once  iilnred  second  to  a  separate  and  properly  fitted 
one,  I  do  H"i  *ee  the  objection,  because  I  do  not  see 
the  difficulty  of  fitting  it  up,  unless  it  be  tliat  the 
bridge  form  of  head  is  objectionable.  This  may  lie 
»o.  and  no  doubt  would  lie  far  more  diffii  ult  to 
arrange  than  the  other.  "  F.  C."  has  criti.  i»oi  the 
affair  so  severely  that  I  have  hunted  up  N  'l  thootl'* 
book,  from  which  I  quoted  from  memory.  I  see 
tliat  bo  proposes  to  use  the  saddle  of  self-acting 
lathe  us  the  moving  table,  ami  that  the  only  real 
difference  i*  tliat  1  have  used  tho  small  slide-rest 
adapted  for  the  purjusso,  and  he  has  on"  ]>crma- 
ni-ntly  attached,  which  means  Ci  to  £t  extra  cost. 
Exiierimeuts  are  even  now  iu  progress  at  a  lathe- 
maker's,  and  with  such  a  dreadfully  unorthodox 
planer-head  aa  that  of  a  large  sewing-machine,  and 
the  only  drawback  at  present  i*  the  weakness  of  tlie 
small  nick,  which  it  is  easy  to  remedy.  Whether 
such  a  "small,  insigmficant.  and  generally  useless" 
planer  is  worth  attention  I  will  not  pretend  to  de- 
cide. A  three  inch  screw-cutting  lathe  may  be 
so  considered  by  some.  They  have,  at  any 
rate,  sold  freely,  I  believe,  and  those  who  need 
larger  aud  more  orthodox  tools  can  get  them.  I 
freely  allow  thrir  sujieriority,  aa  I  allow  that  of  a 
set  of  proper  planing  machine  castings  :  but  I  do 
not  by  any  means  allow  that  to  tit  them  up  would 
be  easier  tlian  to  fit  a  planing  head  which  his  but 
two  faces  to  be  fitted  at  all.  As  to  cost,  it  will 
bo  tho  cost  of  tlie  planer-head,  possibly  10»., 
probably  5s.,  and  less  still  if  they  are  introduced 
and  made  for  sale. 

Surely,  again,  as  regards  difficulty  of  fittings,  an 
amateur  who  could  uot  fit  tho  tenon  of  a  small 
slide-rest  into  a  slot  in  the  face  of  the  planer-head 
would  hardly  bo  competent  to  fit  up  all  the  castings 
and  detailsof  an  orthodox  planing  machine.  I  should 
regret  exceedingly  leading  any  amateur  wrongly ; 
but  if  letters  received  privately  go  for  anything,  I 
have  reason  to  think  that  I  "have  little  to  bbime 
myself  for  in  tliat  respect.  I  do  not  intend  to  con- 
tinue this  discussion  ;  but  I  ho|ie  shortly  for  a 
favourable  report  of  tlie  arrangement  from  the 
manufacturer  to  whom  I  alluded,  and  who 
certainly,  at  present,  seems  to  regard  the 
hopefully.  O.  J. 


DRILLS  AMD  I 

[S<i;&l.]— "  Tirnxi.  Caix's"  method  of  manu- 
facturing drills  is  certainly  unique  and  extra- 
ordinary. I  cannot  imagine  any  man,  who  is  in 
the  habit  of  working  in  metal  for  either  profit  or 
amusement,  l»'iiig  unable  to  perform  the  simple 
operation  of  making  a  small  drill  after  he  has  been 
oucc  told  or  shown  how  to  do  it :  aud  to  say  tliat 
hardening  and  tempering  a  drill  is  an  "insuperable 
obstacle  "  to  an  amateur  mechanic  is.  to  say  tlie 
least  of  it,  "  bosh."  "  Tubol's  Cain"*  "  chemistry, 
also,  is  about  on  a  par  with  hi*  mechanical  genius. 
The  idea  of  mixing  washing  soils  with  aquafortis  to 
make  it  act  quicker  is  rather  "  rich,"  and  I  should 
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liardiy  like  to  insult  the  readers  of  tho  Exqush 
Mwiisxic  by  explaining  why. 

Perhaps  ho  i»  a  science  teacher,  and  that  in 
Hrompton  chemistry.  I  don't  object  to  make  small 
.lrills  Iiuju  needles  if  nothing  else  is  to  be  had ;  but 
the  proper  size  stool  wire  i»  preferable.  "  AHujoo's" 
is,  1  believe,  tho  method  usually  followed  by 
watchmaker*,  and  i*  very  well  when  the  drills  have 
to  be  particularly  small  or  minute  ;  but  drill*  which 
hare  no  bearing  except  at  the  point  im  always 
liable  to  wobble  about,  and  it  is  perfectly  possible 
( n  make  a  drill  which  *holl  be  for  its  whole  effect- 
ive length  much  the  same  sue  as  the  hole  to  be 
drilled,  and  at  the  same  time  to  have  sufficient 
clearance  fur  chip*  and  turnings.  If  a  lithe  is 
•ivailablo,  they  should  always  be  turned  up  the 
pruper  sue  in  the  drill-chuck,  and  then  filed  off 
perfectly  flat  from  two  opposite  side",  potting,  of 
course,  gradually  thinner  towards  the  point.  I 
have  no  difficulty  in  using  or  making  the*!  drills : 
thev  do  not  stick  fast,  and  seldom  or  never  break. 
In  drilling  a  deep  or  long  hole  they  require  to  bo 
withdrawn  once  or  twice,  as,  indeed,  any  drill  will, 
rind  as  tho  whole  drill  tits  the  hole  perfectly,  it  can- 
uot  deviate  much.  If  nicely  made,  they  are  quite 
sis  good  aa  fluted  or  twi«t  drills.  Minute  drills  can 
be  hardened  and  tempered  at  one  operation  by 
heating  the  point  in  a  name,  and  plunging  it  into  a 
piece  of  wax  or  caudle  end.  The  body  of  the  drill 
cm  bo  loft  toft ;  bat  anything  which  will 
bear  a  stronger  heat  without  being  injured 
•  in  be  put  in  a  coke  fire,  and  when  about 
tiie  bine  temperature,  as  the  red-hot  coke, 
take  out  quickly  and  plunge  into  cold  water; 
apply  the  two  Hot  surfaces  of  the  drill  to  a  grind- 
stone and  temper.  Tliis  I  sometimes  do  by  placing 
the  drill  on  a  piece  of  red-hot  iron,  and  when  the 
right  colour  is  reached  roll  off  into  water,  or  it  can 
be  done  very  well  in  a  gas-flame,  I  make  small 
'trills  to  use  with  a  bow  or  u  small  Archimedean 
drill-itock,  or  for  use  in  the  lathe.  I  make  all  in 
tho  manner  described  above.  I  don't  put  small  ones 
in  the  lire— I  boat  them  on  chaitool  with  the 
bbwpipe,  and  if  tiny  are  too  small  for 
the  lathe  I  use  a  file  ;  but  it  would  only  be 
for  a  von'  minute  drill,  such  as  watchmaker*  ouly 
use  that  1  would  hammer  nut  the  joint.  When 
tho  luitnraered  point  is  used  up.  or  ground  away, 
the  tool  is  done  for  ;  but  my  drills  will  wear  away 
f  i  a  sttunp.  I  file  the  drill  on  two  opposite  sides  for 
the  whole  of  its  rftttirw  length.  I  cut  steel,  iron, 
or  brass  with  equal  facility,  and  with  the  same 
drill.  When  doing  n  piece  of  woodwork,  I  much 
prefer  these  drills  to  gimlets  that  is.  if  the  work 
can  be  held  up  to  tho  drill  in  tho  lathe.  It  is  an 
immense  saving  of  time,  and  then-  is  no  .Linger  of 
splitting  tlie  wood. 

Before  seeing  -Tubal  Cain's"  letter  I  ha.l 
thoughts  of  supplementing  that  of  •'  Alii  j  as  I 
rind  my  drills  so  very  useful  and  easily  made.  They 
ire  not  so  liable  to  twist  off  as  the  culinary  round 
drill  with  luuumered  {Hiint.  '  Os. 

"  MINNESOTA  AND  THE  NORTH- 
WEST." 

[20705.]— Is  the  Kxounh  Mkousic  for  0<  t.  IS, 
f  wrote  a  letter  on  "Minnesota  and  the  North- 
West, "  stating  a  few  of  the  advantages  offered  to 
.migrants  in  this  region.  I  repeat  to-day  what  1 
stated  in  my  funner  article— I  have  no  interest  in 
Mil*  city  or  State  in  the  sense  that  emigration  agents 
have,  and  all  that  I  say  concerning  it  may  Is-  relied 
u|Kin.  I  am  aware  of  the  fac  t  that  my  fellow- 
countrymen  liave  a  considerable  difficulty  in  ob- 
Uuitng  reliable  information  about  this  country.  It 
affords  me  gn-at  pleasure  to  hud  that  so  many 


Kugtishinen  liave  written  me— no  less  than  thirty 
letters  now  lying  on  mv  desk. 

My  chief  and,  I  think,  sufficient  reason  for 
answering  the.  letters  that  I  have  received  through 
the  columns  of  the  •■  K.  M."  ii  Uiat  by  tlds  means 
1  shall  reach  huudrods  of  working  men  who  will  be 
is  glad  to  get  the  information  as  those  who  hove 
written  me.  What  I  have  to  say  concerning  work 
for  mechanics  wUl  do  as  well  for  one  as  for  another 
•  d  tho  many  whoso  letters  are  before  mo. 

To  the  many  mechanics  who  have  addn-sscd  me. 
.1  would  say : — I  have  just  paid  a  visit  to  one  ol 
tie)  loading  machine  shop*  in  Miuu.-apolis,  and  had 
a  talk  with  the  foreman.  Here  are  his  words: 
"No  skilled  mechanic  need  go  begging  for  work  in 
this  city.  He  will  Had  here  that  the  highest  wages 
■ire  paid.  If  wo  could  get  hold  ,,{  skill"d  non- 
union men  in  this  shop,  we  would  *  t  to  work  four 
or  five  more  moulder*  than  we  have,  and  lighter 
ten  machinists.  The  trouble  ha*  been  that  we  liave 
not  been  able  to  g.  t  hold  of  all  the  really  first-class 
men  we  tws-d.  When  I  do  get  a  good  man  I  hold 
M  to  him.  I  have  now  with  mo  an  English 
inttcm-makcr  who  is  a  good  worker.  He  started 
when  U  years  old  in  the  old  country,  attended 
night  schools  and  paid  *tnit  attention  to  his  trade, 
and  I  commenced  with  him  ut  'idols.  2~iceut*. 
('Is.  3d.)  a  day.  I  found  I  could  rely  on  him.  and 
now  he  is  at  tho  head  of  my  patteni  shop,  iiood 
machinists  are  getting  idols.  ?  Vents.  (Us.  M.)  a 


day,  and  good  moulders  the  same  inouey.  First- 
*■  bricklayer.,  are  getting  idols.  (10..  bd.)  a  day, 


and  enough  men  cannot  Is-  secured  n!  this  price. 
Tliere  would  seem  to  be  no  reason  why  a  brick- 
layer or  plasterer  should  cam  m.iro  than  a  good 
-ii  ■  hini-t  II'-  p •.tiers  iti-1  ■  ii  ■  uti  i  <  have 
been  getting  odols.  (lis.  tkl.)  a  day.  We  get  a 
gee,:  many  good  (Jcniian  and  Swiss  tie-clianics,  but 
thev  must  be  hero  a  year  and  a  half  Is'fore  we  can 
make  ourselves  uuderstiKsl  when  talking  to  them. 
We  like  Englishmen,  for  they  can  understand  us  at 
once." 

<  >:  paintiu?  and  plumbing  I  bra  leamod  tho 
following:  — Sign  painters  earn  from  .^lols.  .lOcents. 
too. M<.  (14s.  o,|.  to  20*.  lod.)  a  day,  and  house 
painters  from  "idols.  .Vkvnte,  to  .'idols.  (Ills.  M.  to 
lis.  0.1. ).  First-class  men  ore  in  demand,  especially 
from  the  1st  of  May  to  the  1st  of  July,  and  from 
.September  to  December.  A  Minneapolis  plumber 
said  :  "  We  hare  to  go  East  to  get  our  plumbers. 
The  best  man  we  ever  liad  was  an  Englishman. 
He  learned  his  trade  in  London,  and  was  12  years 
learning  it.  The  average  pay  for  good  men  is 
■Idols,  to  .'idols.  oOcciit*.  (12s.  od.  to  14*.  Gd.)  per 
day.  Out  wry  best  workers  get  4dols.  (lo*.  M.) 
or  i  ven  more  thin  that.  They  earn  from  oOceuts. 
to  7  .".cents,  a  day  less  in  tho  Rist  than  they  do  here. 
Steam  titters  get  a  shade  less  pay  than  -pi umbers, 
hut  our  best  men  receive  from  iJduls,  ..ilccnts.  to 
idols.  (14».  Ud.  to  lo's.  8d.).  A  gas-fitter  olio  U 
jsiid  somewhat  I.**--.  The  demand  for  gootl  men  is 
greater  than  the  supply.  If  a  thoroughly  com- 
peteut  man  comes  along* here  in  search  of  work  wo 
should  engage  him  at  once." 

Several  salesmen  hive  written  me  asking  what 
fit  Id  there  i-  for  them  in  the  North-west.  A  Min- 
neajolis  dry  good*  (Manchester  good*)  merchant 
state*  as  foDoWl :  ••  For  an  Englishman  tluit  has 
got  money  the  chances  are  good.  Then  he  might  bo 
able  to  go  into  bi.-mcss  on  hLs  own  account.  But 
a  man  has  little  chance  of  getting  a  situation  ont 
here  that  would  pay  him  much  Utter  than  the  one 
lie  might  leave  in  'England.  It  in  very  desirable 
that  our  assistants  in  this  store,  for  example,  should 
bo  acquainted  with  the  manners  of  the  people. 
They  must  Ik-  able  to  entrrt-iin  our  customers.  The 
fact  that  a  salesman  having  a  thorough  know- 
lodge  of  tho  people  and  ouly  a  fair  knowledge  of 
the  goods  he  has  to  sell  would,  as  a  t  alt,  be  of  more 
use  to  us  than  a  man  wed  acquainted  with  the 
good*  but  ignorant  of  the  people.  Our  business 
differ*  nxcmuiiglr  iu  this  respect  from  Unit  of  a 
machine  shop.  The  worker  lias  no  customers  to 
please  and  persuade.  You  s.  e  tli 'it  man  who  now 
came  in  ut  t  he  door:  Three  ycac*  ago  he  starti^l 
in  bnsinoM  with  l.oissiols  ,  and  now  Km  is  doing  a 
trade  of  4i»,IHNMoU.  a  year.  All  do  not  get  on  as 
he  has  done,  hut  many  do  ixct  cdiupiy  well." 

Thus,  those  salesmen  who  have  written  to  mem 
what  i*  before  them.  This  ccui.t.y  is  full  of  men 
having  no  *p»*cial  knowledge  of  nt.y  one  thing. 
What  it  needs  U  siwcialitie*.  A  man  w  ho  knowsa 
little  of  carpentering,  a  little  of  machinery,  and  us 
much  of  mason  Work  cut-  n  conqvinitivcly  poor 
figure  here.  If  he  could  concentrate  his  knowledge 
into  one  dejiortmcat,  its  pecuniary  valuo  to  him 
would  be  far  more  than  it  is  ever  likely  to  be  spread 
over  so  much  ground. 

Lcsroruotive  men  have  written  me.  I  took  a  ride 
in  an  engiue  of  Uio  Chicago,  Milwaukee,  and  St. 
Paul  railroad  yesterday  and  talked  with  the  driver. 
I  learned  the  following :--  The  demand  for  com- 
petent driver.*  nnd  firemen  h  is  been  great  during 
tl.e  jwist  twelvemonth.  If  Ton  :.re  well  acquainted 
with  your  work,  you  need  not  fear  tliat  you  will 
fail  to  find  employment.  Engineer*  on  locomotive* 
receive  3.70dols.  (,1.1s.  Od.)  fur  a  day's  work.  They 
usually  work  about  twelve  hours,  Firemen  receive 
i.li'dol*.  (ti*.  t»d.)  for  the  same  period  of  timo, 
Those  wage*  an-  paid  to  both  freight  and  passenger 
men.  Engineer*  on  s»  itching  engines  got  some- 
what lower  pay.  If  tho  coming  winter  is  a  severe 
oue,  the  demand  for  men  will  be  greater  than  ii  it 
is  mild. 

Several  comiioMtors  have  written  mo.  In  reply 
to  them,  I  would  sav  that  they  can  liud  an  abund- 
ance of  work  at  their  own  trade  at  w  ages  ranging 
from  20  dots.  (C4  ISs.l  to  24  dols.  (<.'.'.)  per  week- 
Xo  goosl  man  ne.-d  be  long  out  of  employment. 

Some  of  my  correspondents  appear  to  think  that 
this  part  of  the  world  is  adapted  to  nothing  else  but 
fanning.  A  compositor,  lor  instance,  seem*  to  he 
of  opinion  that  there  is  no  demand  for  printers  out 
here,  but  tluit  agriculture  is  king,  que.  n.  and  sub- 
ject, too.  lie  could  not  entertain  a  more  fallacious 
idea.  Following  closely  ou  Uie  heels  of  agriculture 
there  will  always  be  found  manufacture*.  The 
rii  h.  r  the-  soil  farmed,  and  the  more  advantageous 
the  terms  under  which  it  is  held  by  the  raeu  who 
till  it,  the  more  varied  and  extensive  the  manu- 
factures will  be.  And  then,  too,  what  a  place  this 
is  for  ncwsiiapers 

And  now  1  will  reply  to  some  question*  not 
covered  in  the  above.  1  give  initials  of  my  corre- 
spondent* only.  •'  F.  W.  11.,"  u  compositor,  think* 
tliiU  insufficient  capital.  If  he  is  going  to  work  at 
his  trade  it  is  enough,  and  there  U  no  need  for  him 
to  sp.  ud  more  thau  '..'0  to  get  hero.  With  so  good 
a  trade  at  eominauJ,  lot  him  not  think  of 


To  Robert 'Henry  M.,  I  would  say  tliat  the 
climate  is  decidedly  favourable  to  the  sufferer  from 
chest-complaints,  asthma,  bronchitis,  ice  To  this 
corresponib  iit  and  all  other*  who  have  asked  con- 
cerning route  and  cost  of  journey,  1  would  state: 
Take  steamer  from  London  or  Liverpoool  to  New 
York.  Cabin  passage  costs  from  10  to  21  guineas. 
A  daily  paper  will  give  facts  concerning  the  White 
Star,  lnman,  Cunard,  Union,  Anchor,  and  National 
linos.  Their  prices  vary,  the  highest-priced  one* 
being  named  first  in  my  list.  All  are  safe  and 
able.  When  you  get  to  New  York,  if  yuu  want  to 
•top  a  night,  you  cannot  do  better  than  take  a 
room  at,  say,  the  Cosmopolitan  Hotel — a  central 
and  good  place,  w  hore  a  room  costs  a  dollar.  I  say 
briefly,  but  emphatically,  beware  of  cheaper  hotels 
recommended  by  fellow  -traveller*.  They  are  dan- 
gerous for  strangers  ;  I  speak  of  what  I  know.  Boy 
your  ticket  (i  id  Chicago,  of  course)  to  Minneapolis 
or  St.  Paul.  You  can  come  first  or  second  class. 
First-class  fare  is  from  two  to  three  cents,  per  mils* 
(Id.  to  Ud.).  Holders  of  first-class  ticket*  con  rido 
in  Pullman  »h-eping  car*  by  (laying  about  10s.  a 
day  extra.  Persons  having  money  in  th  eir  pos- 
session may  find  thi*  an  advantage,  as  they  will 
thus  be  protected  from  robbery.  The  journey  f rem 
New  York  to  Chicago  by  ordinary  trains  takes 
about  3o  hour* ;  from  Chicago  to  St.  Paul  or 
Minneapolis  211  to  21  hour*.  '1  he  fare  all  the  way 
through  from  New  York  varies  from  'iodol.  (£5  4s.) 
to  30dol.  (£0  5s  )  nrst-clius.  to  ilidol.  to  i'sdol. 
second-class.  Kailroud  wars  often  bring  tho 
figures  down.  There  ore  several  rood*  by  which 
the  traveller  may  come— the  Pennsylvania,  tho 
Now  York  Central,  the  Baltimore  and  Ohio,  and 
the  Erie.  As  a  rule,  he  can  come  cheaper  by  tho 
B.  and  O.  or  U«c  Erie  than  by  tho  two  iint-naiuesl 
roads. 

Another  hint  on  this  railroad  business.  A  few 
dollar*  may  often  Is;  saved  by  purchasing  tickets  of 
what  are  called  "  scalpers  — a  genus  yuu  don't 
have  in  England.  There  are,  in  New  Y'ork,  a 
tribe  of  scalpers.  Let  luo  refer  yon  to  Frank.  His 
office  is  in  the  Aster  House.  1  have  no  interest  in 
Frank,  only  that  I  have  purchased  ticket*  of  him  a 
good  many  times.  If  the  traveller  goes  to  him  olid 
asks  the  pri.-e  oi  a  ticket  to auv point  in  the  North- 
west, ho  will  gem  rally  liud  hi  can  save  some  little 
money  by  puichasiug  of  him.  There  are  other 
scnliKTseciually  reliable,  but  none  more  so.  If  the 
emigrant  does  not  care  to  trouble  about  Frank,  let 
him  buy  his  ticket  to  St.  Paul  or  Minneapolis  in 
England  with  his  steamboat  ticket.  In  doing  this 
however,  ho  will  bo  likely  to  pay  a  sovereign  or 
two  more  tlian  if  he  bought  his  railroad  passage  iu 
New  Y'ork. 

Lot  me  return  to  ltobt.  Hv.  M.'s  Mtcr. 
"What  time  of  the  year  is  best  to  ,w"r  I 
should  advise  April  or  May.  "Are  there  any 
agencies  to  assist  people  out  " There  are  none 
to  assist  you  to  Minnesota  or  I)ukota.  "  Would 
you  advise  me  to  come  und  get  settled  first,  or 
bring  my  wife  and  family  with  me  "  :  Come  alone 
first,  by  all  means.  To  other  question*  in  thi*  letter 
I  would  say— It  is  of  nn  u>e  fur  you  to  advertise  in 
pa|iers  here  while  sou  are  iu  England.  The  cold 
weather  begin*  about  now  and  basts  till  April.  Tho 
thunuumeter  reaches  si!  to  t .» in  Uio  summer,  and 
goes  down  to  from  10  to  20  degrees  below  zero  in 
the  winter,  lint  these  extremes  are  easily  borne 
because  of  tho  dryness  of  Uio  atmosphere.  We 
have  no  fog*.  This  region  has  no  high  lulls  and  no 
swuiii|w.  it  i*  pleasantly  undulating.  The  fruits 
grown  are  apples  and  email  garden  fruit,  but  we 
get  a  good  deal  from  tho  s  iitiicni  state*.  We  let 
thim  have  our  wlemt,  which  is  the  best  in  the 
world,  for  their  fruit.  Biing  both  light  and  warm 
clothing.  You  cannot  bring  too 
coat  twice  as  in-ch  lure  as  in  J" 


To  "J.  D.,"  a  currier,  I  would  say  Uiat  Uiere  is 
not  much  work  in  this  city  for  him.  A  uewtanncry 


is   just   being  started, 
►bub" 


In  Chicago  you  would 
probably  get  work  easily  enough  at  from  18  tO 
25  dols.  a  week  —  €4  Us.  to  t'5  4s.  Or  you  might 
do  well  in  New  York  or  Philadelphia.  If  yon  am 
u  good  workman  you  will  find  employment. 
"What  does  it  cost  "to  live."  All  the  way  from 
i\  to  ti  a  we.-k  for  a  sin"!*  man.  It  depends  on 
vour  taste*.  1  would  add  that  money  goes  much 
foster  here  than  in  F.uglaud ;  but  the  "fact  remain* 
that  a  great  many  me.  hanics  in  this  city  own  the 
houses  in  which  they  live.  Your  other  questions 
uro  answered  in  ether  replies. 

"P.  W.  P.,"  a  warehouseman,  ask*  a  few  ques- 
tions. 1  dare  not  take  tho  respouhibilty  of  advising 
him  to  come  out  here. 

"L.  M.,"  a  *toker  nnd  cleaner  on  the  M.  S.  and 
L.  railway  for  six  years,  I  would  refer  to  remark* 
above,  and  would  ray  that  he  cannot  ]>ossibly 
secure  a  poniUuu  before  coining  out. 

"J.  B.,"  a  mechanic,  is  referred  to  previous 
answers.  I  would  add  Uiat  house-rent  coats  about 
four  times  what  it  doc*  in  England.  A  family's 
e\]«  iis!!»  for  food  would  not  necessarily  be  greater 
than  in  Eiighiud. 

To  "  J.  J."  I  would  any  that  children  under  1 4 
travel  for  balMan  ou  this  Continent  and  across 
the 
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"  .1.  3,  F."  in  informal  that  the  growth  of  flax  is 
being  promote)  in  this  region,  Ti;cro  nrr  nn  mill* 
for  tho  manufacture  of  flax  in  this  city.  It  is  a 
growin  industry,  and  "J.  8.  1'."  should  have  m> 
difficultv  in  getting  c,n  if ls»»  tajiital. 

"J.  \V.  H.,"  a  jmvr'n  assistant,  with  a  taste  for 
the  fino  arts  and  mechanics,  appears  to  be  vigorous, 
ami  might  do  well  hrm.  lie  it  informed  that  it  is 
1,400  mdrs  from  here  to  Ottawa.  His  good  habits 
— non-smoking  ami  tnt.il  uletinenrr  would  bo 
greatlv  in  his  favour.  Ilut  he  hail  better  not  leave 
a  good  situation.    This  is  not  Iainvlise, 

"  E.  M."  is  informed  tliiit  electrical  work  is 
largely  done  in  Chicago,  Cincinnati,  and  other 
moro  Eastern  cities.  But  if  ho  cornea  out  with  a 
little  capital  he  will  readily  find  vol  k  if  ho  under- 
stand* his  business. 

"'  J.  C.  "  bo*  set  his  mind  on  going  into  fanning 
in  Canada.  I  nyrvt  that  I  never  Ml  In  Consuls, 
and,  therefore,  cannot  possibly  give,  hisu  any  in- 
formation. 

I  must  refer  "  F.  V.  IV  to  the  remark!  above 
of  a  dry  gooils  merchant.  I  fiar  I  cannot  advise 
him  to  come  out. 

I  have  before  me  a  numlser  of  ether  letters,  but 
nil  the  questions  in  them  are  covered  by  the  above 
remarks.  A  few  final  wort's  :  If  u  man  has  a  Rood 
position  in  England  let  Uim  keen  it,  esaiee  iallv  if  he 
is  married  or  has  no  ranit.il.  Tliern  is  a  clanger 
lost  people  who  hve  over  4.U0O  miles  from  tliis  State 
should,  when  reading  the  furls  concerning  it, 
picture  to  their  minds  o  veiit.ible  El  Dorado. 
There  is  as  much  of  tbo  prosoic  and  humdrum 
element  in  life  hero  as  aiiywheie.  lien  work 
longer  hours,  and  with  more  energy  Shan  in 
England.  A  man  who  wants  work  is  not  always 
pjtinctrd  upon  by  employers  us  though  lie  was  tte 
only  worker  they  luwl  seen  for  a  geueruti'  n.  There 
is  no  land  on  earth  that  seems  more  cruel  to  tlie 
man  out  of  work  and  money  tliois  tLe  tinted 
States  ;  although  it  is  fair  to  say  that  we  have  few 
such  men  in  Minneapolis. 

1  have  simply  stated  facte.  I  take  norcsponsi- 
Thility  whatever.  I  advise  no  one  to  coruo  out. 
They  read  what  1  have  to  sav,  and  please  them- 
wlvr*.  I  thank  the  tslitor  for  "giving  me  so  murh 
of  his  valuable  spare.  R.  M.  Tuf ' 

P.O.  Box  206,  Minneapolis,  Minn.,  U.S.A. 


THE  DATE  OF  THE  COMMENCEMENT 
OF  THE  CHRISTIAN  ERA. 

r2079oV  —  As  the  period  of  the  year  iirrivrn  at 
'which  new  almanacks,  without  iiuiiiIhu'.  u:c  being 
|iut  into  circulation,  it  raay  not  lie  inappropriate  to 
examine  the  foundation  on  whi<h  is  reared  the | 
siuperstructure  of  our  modrru  chronologr,  ami  to 
Uive  a  recapitulation  of  the  uu-ina  by  which  it  is 
ascertained  that  1  S^-'l  represents  a  fixed  epoch, 
differing  by  only  four  years  from  the  interval 
which  lias  cla]>«ed  since  the  birth  ni  Christ. 

The  ancient  Homans  excelled  nil  other  nations  of 
that  period  in  the  i  xactiic's  of  their  chronology, 
uvud  they  measured  their  vears  from  tlie  date  of  the 
foundation  of  Homo,  in  old  ivcoids,  therefore, 
cur  Saviour's  birth  is  mentioned  in  connection  with 
this  mode  of  computation.  If,  then,  wo  can  find  in 
what  year  of  Home  this  event  lo<.k  place,  we  ran 
connect  the  two  eras  by  a  very  simple  process,  since 
Jan.  1,  A.ri.  1,  is  the  same  as  Jan.  I,  A.l'.C.  ".i4. 

Now.  I.  Easelius,  the  well-known  lustorian  of 
the  early  Christian  Church,  tells  us  that  Christ  wais 
born  in  the  42nd  year  of  the  reign  of  Augustus 
C«*ar;  anil  according  to  another  statement  which 
he  mokes  elsewhere,  tlie  first  year  of  Augustus's 
reign  is  that  in  which  Hirtius  and  I'liiisa  were 
consuls  at  Bouie,  and  this  is  known  to  have  been 
in  A.L'.C.  7U!>.  Hence  7< nddisl  to  41.  gives 
A.U.C  730,  which  is  the  date  we  ic-quire  to  know. 

IJ.  The.  same  Eusrhtus  pays  that  from  Christ's 
nativity  to  the  demolition  of  tlie  churches  in  tlie 
l!Hh  year  of  the  reign  of  the  lionuiti  Emperor  l)io- 
eletiin,  is  3«5  years.  Now,  Diocletian  became 
Emperor  on  Sep.  17,  A. LLC  10117. 

Hence  1CI37,  a  ided  to  IS,  with  :IU.">  subtracted, 
gives  A.l'.C,  "•>•),  as  before. 

HI.  St.  I.uke  tells  us  that  in  the  15th  year  of  the 
reign  of  Tiberius  Cicsar.  Jesus  began  to  fie  about  30 
years  of  age.  Now,  Ti;»  nus  suetcedetl  Augustus 
on  August  IB,  A.l'.C'.  707. 

Henre  707,  udilcd  to  I  t,  with  :il  subtnicti  d,  irivrs 
A.U.C  730.  as  Wore. 

IV.  Josephs,  tb"  celebrated  Jewish  historian, 
■(•tea  that  the  ••  taxings"  were  made  in  the  d7th 
year  after  Augustus  Ca-sar  gained  his  victory  at 
Artium.  Now,  this  battle  t< « .k  pliu  in  A.U.C.  723. 
and  it  is  asfumcil  that  tlie  "  hisinp*  "  began  'J  years 
l«-fnrc. 

Hence.  723,  adde.l  to  3o,  with  9  subtracted,  gives 
A.L'.C.  7>'>0,  as  U'fore. 

V.  Tho  same  Joscnhus  ny*  that  the  :;7th  year  of 
the  reign  of  Hensl-Phih|>  (whieh  U'^-un  en  the 
death  of  Herod  the  Great)  was  tin.'  20th  year  of  tho 
reign  of  Tiberius  (>  sar. 

Henee  707,  added  to  19,  with  30  subtracted,  gives 
A.U.C.  7.iO,  as  before. 

VI.  The  same  Josephus  informs  ue  that  Hero<l 
reigned  37  years,  nn<l  i  Uewhen-  that  the  2Kth  yrar 
of  La  reign  Hal  the  lWnd  CJlympiad.    Now,  the  1 


Olympiads  are  a  S'lreek  mode  of  measuring  \c.irs 
anil  the  lirjnd  eonespomls  to  A.L'.C.  711.  Herod, 
therefore,  had  niuo  years  to  reign.  Hemv,  711 
adde.l  to '.»  gives  AU.O.  7W,  as  betore. 

VII.  lite  same  .lc.«  phita  records  that  M -rod 
reigned  34  years  after  Antigonus  was  slain  at  the 
siege  of  Jerusalem,  whieh  BsMI  fook  pines'  in  the 
ltv'ith  Olymoiad.  Now  the  iHSth  Olympiad  corre- 
sjvmds  to  A.L'.C  71",  rind  II.  rod's  'imth  is  a  con- 
necting link.  Henee, 71"  added  to  31  gives  A.L'.C. 
751  n«  before  (nearly). 

VIII.  The  satnj  Josej-h  is  informs  us  that 
Arelielaus  was  hnuished  irem  his  throne  in  the 
eighth  year  of  Ida  reign  :  and  another  historian. 
Dm  Cassius,  says  that  banishment  nernrrcd  A.L'.C 
7V.»,  with'.1  mblcacted,  gives  A.L'.C  7-itl,  as  Is-tore. 

IX.  Lostly,  the  Mine  Jc.sc phus  notices  that  u  lunar 
eelitise  Usik  place  sliortly  Is  fore  Herod's  death,  and 
we  know  that  Christ's  birth  took  place  a  short  time 
before  that  event.  Now  the  Moon  was  half-i-eiips,sl 
on  tho  night  of  March  13.  A.U.C  7'>l' ;  ami.  ag-iin. 
it  was  totalis'  eclipsed  Jan.  9,  A.U.C.  ftt.  Taking 
the  first  ns  tno  eelip6e  MfiBNtl  to.  we  have  an  exact 
correspondence.  Tlie  second  eelipsc,  though  more 
importaut  aftrononiica!!)'.  was  not  o  nnccteJ  with 
tuiv  historie.il  event. 

Dionysius  Ex/gi.  h,  a  learned  monk,  when  he  af- 
trtnptrd  the  above  eemputati' n  in  the  (ith  century, 
made  A.U.C.  "Xt  the  yejr  nf  Christ's  birth.  Sub- 
»i|iient  rcsi  -ireh  has  proveil  that  Christ's  birthday 
took  place  near  the  end  of  A.l'.C.  W0,  which 
corresponds  to  II. C  I. 

James  Peartcn.  M.A.,  F.R.A.3. 

Fleetwc.xt  Vicarage,  Nov,  1«. 

ELECTRICAL  UNITS  AMPEEE 
VERSUS  COULOMB. 

[20707.1 — It  may  bo  nn  advantage  to  many 
n^iders.  that  I  mil  Unable  to  follow  lb"  deep 
ulrstruotioiis  of  Messrs.  Spnigne  .-.nil  Mohr-rly.  I 
only  regard  these  units  in  n  p»t<  liro!  or  eoaproto 
sense,  mueh  as  butchers  or  proeeis:  ,|o  with  their 
pounds  or  ounces.  Cheap  manuals  alsxiud,  but  1  do 
not  tind  one  tint  appreciates  this  impert.int  distinc- 
tion. 

The  electriral  editor  of  p.  ee.uteinporan-.  writing 
from  a  pulpit  admitting  of  no  dcsccissinu,  at  p. 
devotes  two  column!  to  the  conimon-pln.-e  demon- 
stration that  batteries  should  Ik;  so  joined  upas 
to  render  the  internal  and  external  resistances 
about  equal ,  thus  alordjig  a  naiximum  uirn  iil, 
expressed  in  amperes  p^'r  Kvoml. 

It  is  not  usual,  or  nei.-wary,  to  be  always  re- 
peating tlie  term  "per  wccud.'^but  it  <swVfr»t/j 
imytutt ;  and  nocrSfurily  so,  because  oit"uiup.  ie 
eurreut "  ejait  from  time,  would  bo  an  un- 
detinable  qaaiititv  nnd  s  gross  idwunlity ;  yet 
such  seems  to  bo  tho  autlioritativo  sense  im- 
plicl,  Is'cau^'.  ia  column  3  he  gries  011  to  say. 
"  The  next  unit  for  consideration  is  the  coulomb, 
which  is  a  current  of  one  umpire  flowing 
:  r  one  si  •.••.•I.  I  i  ■  1  ■  i-  v,  1  v  I  i:>  p.  !«■  •  ii  .  >.i. 
this  head:  an  ampere  is  strrugih  independent  of 
time;  the  conkiab  is  strength  enduring  tor  a 
stipulated  turns,  and  t»  tktfj'.rt.  a  nmitttrf  tif 
MMfifgV 

1  have  emphasised  this  letter  conclusion,  as 
perfectly  sound  and  lugieal  in  itself :  but  it  is  a 
delectable  parody  on  all  the  m>«'<trru*-iit»  of  the 
context;  because  they  were  amperes,  ami  pnqxrly 
so  lolled,  but  not  cs,uloml«s  ; 

As  1  was  probably  the  first  to  publicly  denounce 
the  coulomb.  I  am  vastly  glad  to  tind  Mr.  Sprague 
.stating:  "It  is  not  a  necessity  at  all,  for  it  is 
simply  of  the  value  of  one  amis' re  of  current— that 
is,  u  current  of  1U  tttpfttOs  w  -nl'l  li-nnsrni',  in  one 
second.  10  tout..nib»  cf  elccflie  i|Uantitv ;  tho 
coulomb  is.  therefore,  CO.S.  Ill  ',  and  represents, 
in  grains  of  hydrogen,  '(XKIIoh.  or  such  chemical 
values  as  have  just  teen  ilcsrribcd  for  am|»rres." 

Ill  tlie  AVir'r  n  01  of  July  13,  IW2.  after  shiming 
that  volts  .  amjs'us  -  "one  volt  amp-'res,"  whieh 
by  suitable  coctncicnts  could  beexpnsscsl  in  English 
or  French  heat  units,  in  foot-pounds,  or  kilogram- 
metres,  ie.,  Jc'c.  ;  in  other  woisls,  that  energy. 
E.M.F.,  potential,  or  force  '•  -by  ipi.-intfty  ».'n< 
adeipuite  for  all  purl  o>i  »,  and  could  I*  expressed 
in  auv  desired  terms.  I  then  remarked  :  — 

"VVhy  have  v..'  ■!■  U  ru'd  all  m<  nli..ii  liithCftO  of 
tlie  Flench  coulomb  •  Hecnuse  it  seems  an  uinie'en- 
sary  comptieation,  V,  o  speak  <,f  a  <  urrenl  of  so 
many  gallons  ef  «  ater  ]*r  fecend,  and  tins  by 
tlie  time  in  st.cc1.d4  must  give  any  de--irod  totality 
of  gallons. 

'•  If  we  simi!ar!y  x  the  nmp>' res  bv  the  time  iu 
seconds,  the  result  must  bu  am]s-n  «  ;  bnt  thc-je  aro 
now  called  enuloml*. 

"  Iu  our  sllustra'.i  ras  of  tho  lamp  ei|s-rii:ients, 
we  similarly  *  the  volts  by  the  iiinjvrrw,  which 
gave  us  a  total  of  *  v.  It-amperes  * :  nor  would  it 
help  matters  to  call  tie  *».  by  a  new-fangieil  n.irae. 
Any  equation  must  Is-  valuable  or  appropriate  iu 
proportion  as  it  enables  a  student  to  understand  th" 
rssrntial  rtitim.at,  of  the  process,  liallous  must 
I*  gallons,  just  as  aa|srti  must  bo  amperes : 
hut  1  all  oil  l;i  r  •  1  ti  .  •  !■'■  ..  '  •  diffi  |l  til  D  nr.  . 
and  the  student  is  diverted  to  think  of  the  unmeun- 
ttiau  the  cs.scr.tla)  reality.  Every 


derivable  value  or  useful  application  derived  from 
coulombs  must  ueee-...iri]y  sjuing  from,  or  arise  out. 
of,  ani]vrc.-.  An  ampi're  lits>iates  UOtll.'iS  graiu  of 
hydrogen  pi  r  seeoml,  ,Vr.,  \c,  and  in  every  parti- 
e'.iLir  does  precisely  wliat  a  coulomb  does. 

•'It  may  be,  an  I,  indeed,  is,  alleged  tliat  1:11 
anij»?re,  |ier  second,  and  a  coulomb  is  on  abstnu  t 
ampere,  ajsirt  from  time  (the  very  op]sj«ite  of  tho 
before-alludcsl-to  editor)  ;  but  the  definition  is 
cpitvocal,  and  proe'X'iU  from  a  mistaken  Isisis. 
fiallotLs  per  second,  as  applied  to  current,  are  none 
tho  less  gallons;  anil  amperes  per  second,  as 
applied  to  current,  arc  none  the  le>s  amperes. 
The  time  function  is  n  uecesjiary  asljunct,  but  not 
a  ueee»ary  or  invariable  constituent. 


PETROLEUM  HEATING  AND  COOKIKO- 
STOVES. 

'20798.]—  Tnour.11  I  remember  to  liaTe  seen  a 
stray  query  or  eompUiint  alwut  them.  I  don't  think 
we  have  ever  had  any  actual  discussion  on  tie 
merit*  aud  d.-feets  of  these  much-used  uppliances, 
though  there  would  seem  to  be  ample  room  for  ex- 
periment and  comparison  as  to  their  r" 
cost.  Of  the  enormous  uuinbera  iu  1 
may  lie  fnrme.l  fro>n  tho  fact  that  one 
aloiie  professes  to  have  sent  out  nearly  a  qu 
a  million  iu  ten  years. 

If,  then,  we  could  collect  particulars  of  the  oetnal 
heating  power,  as  compared  to  the  consumption  of 
paraffin  oil,  under  various  circumstances — such  as 
fienting  rooms,  warming  conservatories,  cooking, 
nnd  so  on  -  the  facts  obtained  would  lie  valuable  a.* 
such,  and  more  trustworthy  than  makers'  adver- 
tisements, and  dealer*'  ns-omraetubitions. 

Let  us  begin  with  hearing  stoves.  Of  these  the 
smallest  seems  to  lie  aliout  Han.  high  by  S  or  '.> 
diameter,  nnd  titted  with  oue  1  lin.  burner.  Suppose 
we  introduce  this  into  11  small  room,  how  many 
degrees  will  it  raise  a  thermometer  with  its  norms! 
rite  of  oil  consumption  r  Thru  take  another,  say 
J  'i  by  l'Jtri..  with  two  1 1  in.  burners  :  and  a  third, 
ssiy  2S  by  I*,  with  throe'l'in.  burners.  Evidently, 
we  here 'get  twice  and  thrice  tho  consumption  of 
oil,  ami  a  radiating  aron  increasing  some  six-fold  ; 
but  do  we  get  three  times  the  heating  effect  «.« 
tested  by  the  thermometer  i 

In  my  own  experience,  I  have  fouml  these  smaller 
sizes  far  from  effective.  The  internal  arrangement 
does  not  give  s uftlctent  height  of  chimuey  to  allow 
the  wicks  to  be  properly  turned  up  without  smoking. 


and  tlie  consequence 
less  than  it  might  be. 


i3  tlUit 


Acorresp-  u  leiit  in  one  of  the  gardening  journals- 
says  he  used  a  stove  with  2in.  wick  in  a  small  green- 
house. Oft.  by  -t ft-  (the  height  is  not  given),  and  the 
result  seems  to  have  been  a  difference  of  only  )<  deg. 
between  the  outside  and  inside  temjwratures.  Out 
maker  refers  to  their  suitability  for  hothouses,  aud 
speaks  of  a  stove  with  oue  I  lin.  wick  as  "  very 
jiowerful "  :  but  I  must  confess  thot  the  idea  ot 
maintaining  the  high  t  -mixaiature  reciuirod  in  a 
hothouse,  with  such  a  "  very  powerful  stove  as 
this,  borders  on  the  incredible. 

Of  course,  it  is  impossible  to  refer  to  the  legion  of 
cirtorciit  JKiltrros  ;  but  I  see  uuc  noveltv  is  described 
as  the  '•  Dual  wiek."  This,  I  suppose*  is  much  like 
the  oniiuarv  Duplex  lighting  lamp  ;  but  whether  a 
double  wielc  is  better  than  two  entirely  distinct 
wicks  is  questionable,  as  it  seems  that  tlie  amount 
of  radiating  surtax,  of  heated  metal  would  l« 
greater  with  the  .  jsarate  wirks. 

'  1 1  the  i  ..  -  one  can  1  ut  m  leet  two  1 

three  typical  examples.  There  is  first  the  simple 
Mitusre  i«>x,  cntiiinma  the  single- wick  lamp,  over 
which  is  placed  a  k«ttle,  ,Ve.  Of  these  I  find  that 
the  usual  n-sult  is  t.>  bod  a  quart  of  water  in  13 
iiiinutes.  with  one  lamp  of  4tin.  length  of  wick  . 
while  two  wiek.s  will  ts.il  double  the  quantity  in 
about  the  same  time.  If,  however,  we  employ  a 
large  boiler  cont;uiiin;«  a  considerable  quantity  cf 
water,  I  hive  found  the  proportionate  effect  to  bo 
decidedly  less. 

Perhaps  the  most  ingenious  of  all  the  eooking- 

etoV.  -  i,  tl.e  '  1-.'  .!   '  ".:!-<   '     S    l..-ll.oe,  '.I    II    1,'.!  U-  i' 

maker,  in  whieh  tlie  heat  radiated  laterally  from 
the  flat-sided  chimney  of  the  lamp,  or  lamps,  is 
uw-d  to  heat  an  ov;i  (through  whieh  tlusso  chimneys 
pass),  while  the  kettle,  snuce]siu.  Ac,  is  placed 
nttovr  the  rlanse,  as  usual.  It  is,  however,  advisable 
to  acc.  pt  the  illustrations  in  the  advertisements 
with  a  good  maiiv  grains  of  salt.     For  instance, 

.  1,,  .  -ii!  ,ii  .  ..<  is  •  t.  legs  ..i  11.  it  1 . .ti.  large  pi<  s, 

and  so  on.  rrkaking  ia  tlie  ovens,  while  the  boiling 
utensils  ale  emitting  clouds  of  stiaim  galore!  Iu 
point  of  fact,  the  available  oven  sjiace,  in  even  tho 
Urg.»t  si/,-,  is  only  about  a  foot  long  and  Sin.  high, 
and  is  thus  obviously  insufficient  for  more  than  11 
mislerrib'-suc.  1  piece  of  meat,  even  nllowiiur  the 
latter  to  touch  the  chimneys,  which  it  ought  not  U. 
be  allowed  to  do. 

I  have  also  fouml  a  difficulty  in  obtaining  suffiricut 
roosting-heat  wh-n  boiling  ia  also  being  carried  on, 
owing  to  the  escape  of  heat  round  the  kettles  or 
AriucrT'ans,  Those  latter  do  not  closely  fit  the 
ois-uiugs  in  which  tiiey  rest,  bnt  leave  an  annular 
rc-  of  .^mc  jin„  through  which  a  great  deal  of 
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heat  creeps  and  in  wasted.  I  once  presumed  to 
mention  this  t<>  the  gentleman  who  does  the  public 
the  honour  to  stand  behind  the  counter  nt  the 
London  depot ;  but,  of  enune.  I  wa«  the  only  one  who 
complained  :  and,  in  fact,  I  did  but  show  my  iguor- 
nice  bv  the  observation .  Notwithstanding  this,  I 
have  since  seen  tlie  illustration*  of  other  stoves  in 
which  thi*  objection  was.  to  a  (Trent  extent,  obviated. 
With  two  4 1  in.  wick*  a  small  joint  can  tie  cooked  : 
but  it  is  well  to  stop  np  the  annular  opening*  if  the 
joint  is  to  be  cooked  in  a  reasonable  tnue. 

In  another  partem  the  oven  is  a>mrt  tJic  flame, 
the  whole  pnslucts  of  combustion  (Kissing  throiit/h 
the  oven  :  while  in  another  the  oven  casing  is 
double,  and  the  heat  losses  between  the  two. 

Doubtless,  other  correspondents  can  now  take  up 
this  subject  and  give  u*  plenty  of  prnrlieal  ex- 


MEDICAL  REPLIES 

[20799.]-NjoHT  Sweat*.  (48123)..  -Not  eligible 
for  useful  reply.  If  your  wife  is  losing  weight  get 
your  doctor  to  examine  her  lung*.  I'ut  her  on  a 
diet  of  oatmeal-porridge  and  milk  and  fat  bacon, 
before  described. 

Scboivh  axd  EiiioBATtox  (tSu-lls).— Foreign 
countries  differ  *o  vastly  that  a  pn-ciso  answer  can- 
not Iw  given  to  your  query.  But  you  would  pro- 
hably  gain  much  if  you  could  get  a  situation  on 
board  a  good  nailiiig-sjiip,  or  go  to  Australia  or 
Auckland.  Merc  change  of  scene,  and  of  work  and 
,  often  i»  rery  helpful  to  the  health.  But  if 
iseaec  seriously  cripple*  you.  and  impairs 
your  power  for  rough  luI>our,  going  abroad  Ls 
doubtful  policy.  The  condition*  of  life  abroad  to 
those  unaccustomed  to  them  are  often  at  first  very 
hard.  Consult  some  competent  local  doctor  who 
can  examine  you  personally,  and  advise  yuu  st  to 
your  prospect*  of  success  as  n  eolouial  worker.  The 
cliuia  te  to  which  you  go  should  lie  drv  and  bmciug, 
and  warm  rather  than  cold.  The  "Far  West"  is 
a  vast  territory,  in  which  swamp, 
rocky  mountains,  and  fertile  healthy 
all  to  !«■  found. 

Sice  Child  (4SG61).— If  you  live  in  a  marshy  or 
■  Lamp  district,  your  child  prolnbly  has  intermittent 
fever,  for  widen  ouinine,  and  removal  to  a  high, 
dry,  and  healthy  dwelling,  arc  the  remedies. 

Qlixixs  axd  Iiiox  Toxics  (48091).— Iron  and 
quinine  are  an  everyday  combination,  and  very 
useful.  The  citrate  of  u-ou  and  quinine  may  be 
liouglit  at  any  druggist's,  ami  of  it  six  grains  may 
lie  taken  in  water  twice  or  thrice  a  dav.  What, 
you  sup|».se  to  have  hceu  told  you  by  a  medical 
man  must  be  due  to  some  misunderstanding.  A 
druggist  will  make  you  a  syrup  of  citrate  of 
quinine  and  iron,  of  which  each  tcaspoonful  will 
contain  the  dose  of  six  grain*.    Take  it  in  water. 

Flat  Feet  (4f>7IG).—  This  is  a  very  common 
complaint,  and  it  practically  an  incurable  infirmity. 
In  severity,  it  ranges  from  a  mere  trifling  weakness 
to  a  marked  deformity,  and  a  rniino  of  permanent 
lameness.  It  is  due  to  relaxation,  not  of  the 
muscles,  but  of  the  ligaments  that  support  the  arch 
of  tlie  foot.  There  is  a  boot  made  containing  a 
s|iring  under  the  arch  of  the  foot,  which  is,  I 
believe,  the  subject  cf  a  patent.  My  own  expecta- 
tion is  that  such  a  coutrivonce  would  help  but 
little.  But  a  stool  spring  of  such  streugth  and  cur- 
vature as  to  keep  the  boot  in  shape  might  be  in- 
serted between  the  leather  in  tlie  waist  of  the  hoot 
and  tried.  The  under  tmrt  of  the  arch  of  the  foot, 
however,  is  not  calculated  to  sustain  pressure, 
which  in  tlie  foot  is  bomo  by  the  heel  and  the  boll 
of  the  great  toe  and  of  tlie  little  toe,  these  three 
points  forming  a  tripod.  Upon  this  tripod  the  foot 
is  built  up  as  a  double  arch,  and  the  arches  are  pre- 
vented from  spreading  by  very  strong  ligaments 
which  pass,  girder-like,  from  point  to  point,  and  by 
strong  tendons  belonging  to  the  muscles  of  the  leg'. 
If  these  ligaments  once  give  way  their  failure  can- 
not be  remedied.  "  F.  »."  will  probably  find  tlist 
he  must  rrtt  hi*  feet  by  taking  to  a  sedentary  occu- 
pation, rather  than  attempt  to  bring  bis  feet  up  to 
the  capacitv  of  bearing  the  weight  of  his  body  for 
long  periods.  If  "  F.  is."  carries  redundant  weight, 
starve  down  gradually,  so  a*  to  take  off  as  much 
weight  as  possible.  In  walking,  the  method  of  using 
the  feet  is  of  great  im|»rtanco,  and  especially  so 
to  persons  with  weak  feet.  The  habit  of  turning 
out  the  toes  i*  altogether  bad,  and  gives  a  tendency 
to  inbendiug  of  the  knees  and  to  sinking  in  of  the 
The  feet  should  be  turned  out  only  so  verv 
<  to  make  the  inner  side*  of  Die  feet  parallel 
utber.  Each  toe  should  be  turned  out 
y,  so  that  the  lxxit  beel*  wear  away  equally, 
a  amount  of  wear  and  in  angle  of  wear.  The 
r  edge  of  the  sole  should  be  cut  parallel  to  the 
uxi*  of  the  fiMit.    The  heel  low  and  square. 

Jama*  Edmunds,  M.D  ,  &c. 
Urufton-»trcet,  Bond-street. 


REPLIES  TO  QUERIES. 


%•  In  tlrir  mincer*,  Currrtpomlrntt  ore  re- 
ipeet/ullv  rfgne»!ni  U>  mewfwiM,  i«  racA  imianer,  the 
title  ani  number  of  the  query  tuied. 


The  Government  have  derided  not  to  complete 
the  Kiln  ami  tjuetta  ltailwav,  but  to  construct 
1  a  new  road  through  the  Lower 


[48132.]— Bacteria  In  Beer.-I  am  not  sur- 
prised to  find  that  Mr.  Thorn*  hu»  never  actually 
seen  a  yeast-cell  developing  into  a  bacterium  ;  hut 
although  he  has  never  seen  »uch  a  phenomenon,  ho 
distinctly  leads  one  to  infer  that  under  certain  con- 
ditions a  yeast-ccll  docs  develop  into  a  bacterium, 
and  vice  versa .  If  such  a  thing  were  tioaaible, 
many  proofs  of  it  would  have  been  adduced  long 
ere  this  ;  but  uoue  ore  to  be  found— that  "the  de- 
velopment of  linear  bacteria  first  into  micrococci, 
and  after,  in  a  suitable  medium,  into  torula  "  (if 
such  were  possible'!,  is  within  the  powers  of  human 
observation,  is,  I  think,  clearly  shown  in  the  clas- 
sical researches  of  Drs.  Drysdalc  ami  Dallinger.  It 
is  the  duty  of  every  seeker  lifter  truth  to  observe 
tilings  with  a  perfectly  unbiased  mind ;  but  it  is 
also  his  duty  to  believe  in  facts,  not  in  fancies. 
Personally,  it  is  certainly  not  my  wish  to  insult 
Mr.  Thonis,  who  i*  a  perfect  *traiiger  to  me.  In- 
deed, I  should  much  prefer  to  have  kept  silence; 
but  seeing  so  many  statements  of  a  misleading 
diameter  made  from  time  to  time  on  thi*  subject 
by  Mr.  Thorns.  I  felt  it  my  duty  to  science  to  con- 
tradict them.  I  have  repeated  the  most  important 
experiments  of  Tyudall,  Boborts,  Pasteur,  and 
other*,  as  well  as  many  others  of  u  similar  charac- 
ter, and  all  tend  to  refute  the  statements  of  Mr. 
Thorn*.  No  matter  what  the  medium  may  lie  in 
which  it  is  sown,  a  yeast -cell  will  always  remain  a 
yca*t-ccll,  mid  no  matter  hnw  much  disaggregated 
or  disintegrated  tlie  protoplasm  of  that  yeast-cell 
may  bcenmc.  it  will  never  produce  bacteria.  Under 
like  circumstances,  a  bacterium  will  ulwuya  remain 
a  bacterium.  The  only  way  in  which  I  can  account 
for  Mr.  Thorns'  results  is  that  in  which  tlie  mis- 
takes of  many  other  experimenter*  may  be  ac- 
counted for-  namely,  want  of  carefulness  in  mani- 
pulation.—Joilx  IlEROX. 

[4*229.1— Locomotive*.— The  East  and  West 
Junction  ltailwav  have  got  live  locomotive*,  and 
they  are  all  hired.  The  dimensions  are  as  follow* : 
No.  1,  saddle  tank,  nix-coupled  wheel*.  4ft.  .'tin. 
cylinders,  It)  by  22,  built  1**9  by  B.  and  P. ;  No. 
2*,  six-coupled  tender  engine,  built  1BN0  by  B.  and 
P.,  cylinders  lo{  by  24,  wheels,  4ft.  ttin. ;  No. .'!, 
same  a*  No.  2.  only  5ft.  wheel*,  built  1881.  Beyer- 
Peacock  are  makers  and  owners  of  these  engines  ; 
No.  4  is  a  foiir-couplrd  tender  engine,  wheels 
oft.  6in.,  cylinders  17  hv  24.  This  engine  i*  worked 
ut  a  reduce'd  pressure  of  Wlb.  per  square  inch ;  No. 
5.  a  six-coupled  saddle  tank,  wheel  4ft.  Din., 
cylinders  17  by  24.  These  two  engines  have  out- 
side cylinders,  and  were  built  by  Buddirom  and 
Co.,  Bouen  (France).  I  cannot  tell  you  when  they 
were  built,  but  they  are  very  old.-  CAMOMILE, 

[4S23o.j— Iron.— Experiments  have  been  nunle 
upon  iron  plat™,  Ac.,  for  tenacity,  Arc.  with  the 
following  results :  — 


Iron  riates. 

Uivct 
Iron. 

Temperature 

Exp.  1. 

Exp.  2. 

Exp.  3. 

Tenacity, 
tons  per 

Tenacity,  tons  per  sq.  in. 

sq.  in. 

-30 
0 
GO 
212 
320  to  340 
.iOO 
600 
800  to  900 

2l» 
224 
l9!Ki 
22  31 

15-3 

_ 

» 
2n  2 

34-  3 

35-  4 

224 

2715 

27-ii 

19-3 

28-28 
2.S-05 

35-39 
3752 

1502 

It  would  appear  a*  if  no  definite  ruin  could  be  laid 
down  ;  but  the  harder  irons  appear  to  iucrease  in 
strength  faster  than  the  softer  ones,  and  this 
increase  appears  to  be  maintained  up  to  tiOO". — 
Smi-WRlolIT. 

[4S255.]—  Breaking  Weight  of  Boiled  JoUt. 

— It  is  usual  to  aild  J  area  of  web,  calculated  on 
total  denth.  to  the  area  of  bottom  flange.  If 
"t«.  F.  B."  doe*  this  he  will  have  a  reliable  rule, 
a*  far  as  such  can  be  had.  Most  joist*  give  wav 
by  buckling  ridowise  under  their  load,  and  so  much 
depemls  uu  the  quality  of  the  iron  in  the  flange* 
that  the  rule  is  only  approximate.  Tlie  rule  of 
"ti.  F.  B.'s,"  corrected  u»iil>ovc, applied  toarollod 
beam  of  271b.  per  foot  of  length,  gives  lti-.H  tons  as 
tlie  breaking  load.  Thi*  beam  lui*  been  tested  with 
the  following  result :— With  16  tons  it  took  a  per- 
raaneut  set  of  |iu.,  and  with  IS  tons  it  beut  side- 


[4S2>4.]—  Brass  -  Casting    You    will  find  a 
series  of  articles  on  puttem-niaking  in  one  of 
Kick  vols  —  XXV  .  I  thinV^imdroan 
brass-casting.    You  should  get  the  "  1 
Manual."— Ncx.  Dob. 

f  IS'JS-Vl— Fan.— About  3  or  tin.  Can  test  it.  I 
suppose,  by  placing  a  gauge  on  the  supply  pipe; 
but  most  people  would  test  it  by  the  practical  way— 
if  it  is  sufficient  to  blow  the  fire  bright.— Essaii. 

[4S2H7,]— Weight  of  Steam  and  Electric 

Engine*. -Supposing  you  require  the  motor  for 
something  more  than  nn  hour,  a  steam-engine 
would  Is?  lightest.  Mr.  Moy  wrote  a  rejily  tn  a 
similar  question,  some  few  wl-cks  ago.  and  lie  could 
pp.luhly  tell  you  the  cost  of  the  lightest  2  h.-p. 
engine.— Ess  ab. 

believe,  made  from  a  sweet  biscuit  ground  to 
powder.  Then;  may  be  something  else  in  it,  to 
make  the  birds  sing  ;  but  if  to.  it  i»  not  detected  by 
to*ting.    Bird*  seem  very  fond  of  it. — H.  H. 

[1S2M.]. — B.  Sc.— No  way,  except  those  sprc&cu 
by  "  Degree."— J.  M. 

[41279.]— Spirit  Varnish.  —  Perhaps  von  did 
not  paper  down  after  the  coat  of  glue  .  jiernaps  the 
work  was  cold  ;  perhaps— several  things ;  but  you 
ought  to  have  no  difficulty.  Use  the  glue  very 
thin  ;  when  dry.  paper  down  with  fine  iO)  paper": 
another  coat  of  glue  (thin  glue— properly  size- -and 
thin  coat) ;  then  have  tlie  work  warm  and  apply 
the  varnish  in  a  warm  room.  Use  a  soft  brush, 
mid  don't  go  twice  over  same  port ;  better  put 
another  coat  on  when  dry.  If  not  satisfactory. 
]hj»t  down  again,  and  apply  another  coot  of 
varnish.  Papering  down  the  first  coat  of  — 
ought  to  insure  the  second  coat  " 
satisfactory.-T.  P. 

[4.S3i)t.l—  Consumption  of  Qaa.— I  obaerre 
"  Beksat  s  "  reply  on  p.  277,  and  would  say  that  if 
some  other  burner  tlian  that  specified  is  used,  the 
difference  tuav  be  still  more  marked.  For  instance, 
if  the  burner, 'besides  checking  the  flow,  alto  pro- 
vides a  chamlier  in  which  the  gas  it  heated  by 
proximity  to  the  flame,  the  amount  twisting  will 
obviously  be  leas  than  when  the  gas  is  not  lit.  The 
query  specified  a  "tap,"  not  a  burner. — Nvx.  Doe. 

is  11  .Cleaning  Drawing;  Instruments. 

—Get  some  w.iti  hmaker'*  rouge  and  a  toothbrush  ; 
afterwards  polish  with  a  piece  of  chamois  Icuthci, 
and  keep  them  clean  with  it  bv  giving  an  occasional 
rub.-T.  P. 

[4S325.1— Antique  Knife- Handles  -  Xylon- 
ite or  celluloid  it  suitable,  I  suppose.  —  Ncx. 
Dot. 

[«3M.]-Wlra  Sheaf-Blnder.--  Qneriat's" 
best  plan  would.  I  tliu.k.  be  to  get  the  specifica- 
tions .ii  the  inventions  to  which  he  refers.-  T.  P. 

[M3:;7.]— Telephone  Mag-nets.  -Yen.  it  is 
sufficient  if  a  telephone  magnet  will  just  lift  one  of 
the  mime  si/e.  ( 'oils  for  transmitters  are  very  small 
affairs,  and  n  solid  con-  will  rfo  ,-  but  soft  irou  wires 
are  always  l*est,  and  cost  very  little. — E,  T.  B. 

[lSo52.  ]  —  Leclanche  Battery.  -  Agglomerate 
plates  are  inadcof  carbon,  manganese,  ana  resin,  uud 
subjected  to  pressure.  Full  particulars  for  making 
I,»vUinch«"s  iu  many  buck  No*. — E.  T.  B. 

[4S.f  >4.]—  Power  of  8teel  Coll.  The  ques- 
tions asked  in  this  query  are  to  be  answered  only 
by  ex]>eriiueut.  Tlie  idea  of  driving  tricycle*  by 
means  of  spring*  is  a  favourite  one,  but  it  is  doubt- 
ful if  they  give  out  more  than  half  the  power  put 
into  them,  aud  if  the  machine  were  girared  up  there 
would  be  u  turther  lots.  It  can  be  done,  but  no 
one  would  bo  bothered  with  them,  a*  they 
make  the  machine  heavy. — A.  M.  M. 

[4S37'i,1-Thrcshing-Machlne.-I  quite 
with  "Lubor  Omnia  Vinrit"  that  throwing  out 
the  gearing  would  not  increase  the  power;  but  I 
think  t:ut  a  change  of  gearing  would  help  consider  - 
ablv.  I  wo  ild,  therefore,  to  make  as  little  altera- 
tion at  possible,  gear  it  a*  follows  :— 

Wheels.  Pinions. 
(Segment)  210  teeth    54  tooth. 

4ft.    1ft. 

Drive  water-wheel  about  9  revols.  a  minute,  ami 
this  will  give  you  the  required  speed.  The  great 
hiss  of  power  is  orraxicmesl.  I  think,  by  tlie  speed 
being  too  suddenly  brought  up.— Mace. 

[4S429.]  Oardon  Bed- To  desrrils-  a  curve 
parallel  to  an  eUi|«e  take  any  number  of  points 
upon  the  periphery,  and  through  them  dmw  lines 
perpeudiculur  to  die  periphery  by  bisecting  the 
angle  contained  between  lines  drown  from  the  foci 
through  the  points.  Make  them  perpendiculars  the 
same  length,  and  draw  the  curve  by  bund  through 
their  outer  ends.  The  long  and  short  axes  pro- 
duced aro  alto  perpendicular  to  the  ellipse.  If 
"Jardiu"  were  Hot  so  very  particular,  he  might 
take  his  two-foot  rule  andu 'handful  of  small  pegs, 
measure  our-nlc  his  ellipse  us  w  arly  as  he  could  in 
a  direction  jx'iiwndicuJar  to  the  curve,  and  sticE 
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his  peg*  in  as  he  goes  on 
irregular  growth  of  the 
while  it  wouM  soon  spoil 
i  .1  fin 


If  n  I 


Ct,  the 


ging  might  put  it  right, 
tho  true  curve  if  never 

r  anivrn 

I.1SI23.  ] -OmrdenB^l.-A.-JanUn"  U»  auxiou. 
to  have  the  equation  to  the  parallel  to  tho  ellitiee, 
referred  to  the  principal  axes  of  the  ellipse,  I  give 

it  in  fulL    If  equation  to  ellipse  is   ~    +  *!*  =  1 

«■  Or 

and  r*  —  «•  =  4*.  equation  to  parallel  is: — I*  r* 

-  2r*  r»  [r«      +  t*)  +  («» -  2*0  x»  4-  (2a'  -  *•) 

-  .  •  [<■•  («»  +  4  a«  4*  4  4')  -  2c«  («'  -  o»  4' 
4  3*«)  x«  +  2c"  (3<r*  -  ««  *•  4  4*)  v*  4  («'  -  A« 
•  61,')  x*  4  (6a»  -  6o»  4»  +  i'l  v*  4-  (6o"  -  I0u»4» 

'   +    H  [-    2*'  A'  r«        +  ft») 
"  J  '/•  ir»  (««  -  ««  4« 

+  (|n  _  «>  v< 

1  (4««  -  OVi*  '/,< 
24*;  >  -  2  («•  -  ■■  *• 


-  67(«)  r*  y>]  + 

-  2r'  x»  ft*  (5«'  -  «'  A*  4-  A')  -  2c' 


3ft«)  —  4*  x* 
l<   -    JOa'  ft" 


(6«< 
64') 


|(l„>  I* 


oV  4'  +         4-  24"  («' 


-a^'  +  4')j'  y 


where  i  is  the  width  of  the 


4  SU* 


"'] 


34')  x«  y*  -  2  (3« 
J*")  V*]  4  (A«  x«  + 

[     V  <)'  -  y*j  =  o, 

|ath.  If  this  does  not  assist  him  in  making  his 
luith  uuifomily  wide.  I  should  suggest  some 
homelier  method,  such  ns  marking  off  the  desired 
width  in  as  nuiny  plaeos  as  he  tliiiilr-.  i»i  ■  -sury. 

apin-oiimately.— 


wi.lth  in  a«  many  places 
and  thus  describing  the 


mast,  t 
thimble 


44S 


[IMVj.]— Softening  Tone  of  Harmonium  — 

A*  no  one  ha*  answered  this  query  I  may  suggest 
that  there  are  various  means  employed  to  subdue 
the  power  and  tone  from  the  diffrreiit  rvedj.  The 
querist  complains  that  the  flute  and  bourdon  are 
'"fuller"  than  ho  cares  for  in  a  drawing-room 
where  soft  musie  is  desorcd.  Now.  I  think  that  it 
i«  purely  n  matter  of  taste  more  than  anything  else, 
but  as  the  bounlon  and  flute  are  evidently  too 
harsh  in  tone  for  "  W.  E.  B,"  he  may  try-  the 
effect  of  reducing  the  sixc  of  pallet  apertures  of  tlic 
bourdon  reeds.  This  may  lie  done  by  glueing  a 
piece  of  stiff  brown  pnper  with  holes  for  the  pallets, 
somewhat  smaller  in  proportion,  over  the  pallet 
holes.  To  perform  this  opcrution,  it  will  be  neces- 
sary to  remove  the  levers  and  pallet*  from  the 
action-rail.  I  do  not  approve  of  i  i  thering  the 
*>unds  from  the  reeds  with  wadding.  Arc.  On  the 
i^her  hand,  it  is  too  dclicute  a  job  for  any  one  to 
attempt  to  voice  the  heavy  bourdon  rerds. "  Such  n 
proceeding  would  require  great  care,  and  should  not 
be  attempted  by  the  incip-ririiccil.  If  "  W.  K.  B." 
has  had  some  experience  m  voicing  reeds  (or  rather 
bending  them)  he  may  try  the  effect  of  bending  the 
tips  of  the  flutes  alight  bit  inwurds— that  is,  towards 
the  aperture  in  reea  block.  The  bend  should  not  be 
very  great,  otherwise  it  will  waste  wind.  The  tips 
of  the  free  ends  of  the  flu  to  reeds,  after  they  are 
b>-nt,  should  be  so  situated  as  to  just  enter  the  aper- 
tures in  the  reed  blocks.  In  the  American  organ  the 
power  of  tone  is  subdued  by  a  swell  or  shutter 
which  is  actuated  by  the  knee,  generally,  and  is  I 
'■ailed  a  knee-swell.— U.  Fiiter. 

l*<lxi,]_BitT.Tin«T  Boat— Yawl.-I  offer 
8."  the  following  suggestions,  premising  that 
the  simplest  rig  is  the  best  and  safest  for  cruising. 
Racing  is  another  tiling,  and  should  "  S.  S.'s " 
boat  turn  out  a  fast  toiler,  it  will  be  time  enough 
to  provide  a  duplicate  set  of  spars  ami  sails  for 
reditu  purposes.  For  a  boat  of  25ft.  keel  I  should 
fit  a  main. mast  of  lfift.  or  I  aft.,  lift,  abaft  the 
stem,  to  carry  a  sprit  sail  of  about  l"i<>  sq.  ft.  area, 
ami  a  foresail  of  about  3-°ift.  area.  If  the  mast  is 
made  of  good  spruce  or  rieca,  stepped  on  the 
kelson,  and  passing  tightly  through  a  hole  in  a 
broad  thwart  fixed  to  the  gunwale,  and  properly 
strengthened  with  knees,  neither  shrouds  nor  stays 
will  be  wanted.  But  if  the  mast  has  to  lie  lowered 
nftru,  it  must  be  either  hinged  nt  the  heel  or  fitted 
in  a  socket  or  "  taberuacle.'*  It  will  want  a  single 
inir  of  shrouds  set  up  by  lanyards  rove  through 
heart-shaped  thimbles,  in  preference  to  any  kiud 
of  screw  apparatus,  and  a  stay  to  the  stem  with  a 
tackle  to  set  it  up.  I  should  also  fit  a  mixeo-mast 
tft.  from  the  stem,  with  a  small  sprit-sail  of  about 
name  area  as  the  foresail.  A  light  !•  ••  m  must  be 
laced  to  the  foot  of  the  mixen.  to  enable  the  mizen- 
«lie*t  to  n-eve  through  a  small  block  or  a  thimble 
attached  to  the  stem.  Sprit  sails  are  handier  than 
standing  lugs,  as  they  can  !«•  t.ruiled  up  in  a 
moment  if  a  squall  comes  suddenly  down.  They 
also  lie  closer  to  tho  wind.  In  boats  with  pointed 
stems  the  rudder  U  so  far  off  that  they  must  be 
steered  with  a  yoke  and  lines.  If  one  of  the  yoke 
Unes  is  nuule  long  enough  to  lead  forward  through 
a  block  on  the  gunwale  on  its  own  tide,  then  to 
one  on  the  opposite  side  and  aft.  to  meet  and  to  be 
made  fast  to  the  other  yoke  line,  the  boat  con  bo 
•teered  on  either  fork  with  one  hand,  leaving  a 
hand  free,  when  cruiain"  single-handed,  to  hold  the 
nuin  sheet,  which  should  never  be  mode  fast  in  an 
open  boat.  No  ballast  Is  better  than  cleau  shingle 
sewn  up  in  flmng  canvas  logs,  with  loops  of  rope 
at  each  end  to  lift  and  shift  tlsem  by.  If  •■  S.  S." 
[.refers  water  ballast,  it  should  be  carried  in  small 
inkers  or  casks  with  chocks  fitted  under  them  to 
prevent  their  rolling  about,  A  tri.injr.ibr  topsail 
of  very  light  cloth  may  Is'  set  above  the  iniinsail. 
the  head  or  furc  leach  being  b?nt  to  a  light  yard  I 


nothing  better  than  bamboo)  hoisted  parallel  to 
the  sheet  Iwiug  rove  through  an  eye  or 
■  top  end  of  the  sprit,  or  spleet,  led 
alongsiilc  of  it,  and  make  fast  anywhere.— 
Robixsox  Cscboe. 

MUSS.]  -  Stockbroking  —  Get  Cramp'B 
"Tlieoryof  Stock  Exchange  Speculation,"  1  vol., 
an  ailmirable  work,  and  one  tluit  would  much  en- 
lighten the  querist  as  to  the  usages  of  Capel-court. 
For  any  about  to  speculate,  it  offers  the  most  ad- 
mirable cautions.  Trie  author  is,  I  have  heard,  tho 
writer  of  the  money  article  in  the  London  Tiwies. — 
DKVOXsninE  Sain  be. 

[4S.')|3.]— Geometrical.— In  my  reply  to  this 
query  I  gave  the  equation  It  "  (/  ion.  if  .  cos.  0)  ' 
^sin.U  —  sin.n),  which  gives  the  position  of  the  focus 
or  foci  of  any  conic  section  made  by  a  plane  in  any 
position,  but'  the  formula  fails  when  the  plane  is 
piralle)  to  the  axis  of  the  cone,  as  in  Unit  case  /, 
or  the  distance  of  origin  from  vertex,  becomes  in- 
finite, so  that  both  sides  of  the  equation  tiecome 
infinite  :  we  must,  therefore,  have  recourse  to  tho 
method  of  "  limits."  Suppose  we  wUh  to  find  the 
foci  of  the  hyperbolas  formed  by  tho  section  of  a 
plane  parallel  to  the  axis  at  a  distance  <t  from  the 
axis  ;  draw  a  perpendicular  from  the  focus  Fa  to  the 
axis  (we  page  2<!'),  and  call  the  point  where  it 
meets  the  axis  P.  PF,  =  v,  and  we  will  call  VP  = 
r,  required  to  find  a  relation  between  z  and  y  from 
the  above  equation.  As  the  origin  O  is  made  to 
recede  lower  and  lower.  /.  the  distance  from  O  to 
vertex,  increases,  and  &  Incomes  smaller ;  also,  R 
will  1  ■ceo rue  greater,  but  never  so  great  as  I  by  a 
quantity  equal  to  VO  or  x.  When  (T  is  very-  small, 
cos.  0  tends  to  1  as  its  limit,  and  sin.  H  will  always 
be  v  r  :  substituting  these  in  the  equation  we  get, 
after  some  reduction,  L  —  R  =  y  sin.  a  ;  that  is 
•  that  amount,  or  sin.  a  —  y  /  x.  This  shows  that 
the  locus  of  the  foci  is  in  a  straight  line,  which 
makes  an  angle  with  the  axis  of  the  cone  at  its 
vertex,  whose  tangent  is  w  x.  If  we  call  this  anglo 
o,  tan.  •>  —  sin.  o,  so  all  we  have  to  do  is  to  look 
up  sin.  <r  in  the  tables,  then  refer  to  a  table  of 
tangents,  and  rind  the  angle  which  has  that  quantity 
for  its  tangent.  If  a  line  be  tben  drawn  making 
this  angle  with  the  axis,  all  tho  foci  will  lie  in  that 
line.— M.I.  CJI. 

[•WotO.]  Dividing  Clrclosj.-Iu  trying  to  find 
some  proof  of  this  curious  theorem  (for  it  is  more  a 
theorem  than  a  probli-ml .  I  came  across  something 
that  seems  so  niyiterious  that  I  must  beg  for  a 
small  sjoce  to  explain  the  difficulty  in  hope*  of  some 
solution.  Turning  to  p.  279,  where  the  diagram 
will  bo  found,  call  the  centre  of  the  circle  O :  at 
the  end  of  the  horizontal  diameter  to  the  right 
put  D,  from  X  obove  I)  drop  a  perpendicular  on 
0 D,  and  call  the  point  where  it  meets  (ID,  K; 
also  at  the  point  where  C  X  cuts  A  O,  put  F  ;  join 
O  X.  Now  if  we  can  prove  that  the  arc  X  D  1  tears 
the  same  proportion  to  the  length  of  the  wmi- 
rirrle  A  DB,  as  ()  F  bears  to  the  duini.  A  B,  the 
desired  result  will  be  olrtnincd.  Supjiose  the  dotted 
cinde  nt  C  (at  least  the  one  which  jms— s  through 
A)  to  lie  completed  :  then  taking  the  radius  O  A  as 
unity,  the  diom.  of  the  larger  circle  will  lie  4,  and  it 
can  be  shown  that  the  lino  OC  »  v' •  XE  and  OE 
are  nwectively  the  sine  and  cosine  of  the  arc  X  T) 
Then,  bv  similar  triangle,  we  get  (FO)  /  (OC)  = 
(X  EJ  *:EC),  or  FO  -  (,/3  sin.  XD)  fVS  +  coo. 
X  I)) .  Now  suppose  the  are  X  D  is  the  «th  part  of 
IS0\  or  of  ir  wiwn  the  radius  is  1,  and  tluit  FO 
is  the  mth  mrt  of  the  diameter,  the  arc  X  D  will  be 
represented  by  w:  »,  and  the  line  FO  by  2  ,  m. 
Substituting  these,  and  simplifying,  we  got  w?  = 
2  (^/3  4  cos.  x ,  »)  ,;  (y'iJ  son.  w  n).  The  object 
now  is  to  show  tluit  whatever  value  we  give  to  »  on 
the  right-hand  side,  in  will  always  be  equal  to  that 
value.  A  few  trials  will  satisfy  some  people  tluit 
this  is  nearly  the  cose :  still  it  is  not  mathematical 
jiroof  :  and  the  difficulty  that  I  And  is  that  it  does 
not  seem  to  hold  for  very  minute  angles.  Thus, 
supposing  ih  68  "*  and  that  x  u  is  u  very  minute 
uiijK  such  as  one  minute,  the  sine  of  this  angle 
miiv  be  taken  as  the  are,  and  the  cosiness  =  1. 
Making  these  substitutions,  we  find  that  ./:> .  w  *•  « 
a  2  4l),orrei*i  /  y/Z  m  3-1S47.  Now 
ir  Li  3'  l  ll.'i  -  :  so  that  there  is  some  hitch.  If  the 
equation  holds  good  for  some  values  of  »,  how  is  it 
that  it  fails  for  very  minute  angles ':  The  sine  and 
co«iiie  may  bo  expanded  in  terms  of  x  2,  and  the 
iniiiierator  divided  by  the  denominator  in  tho  above 
equation  :  but  I  do  not  see  that  this  solves  the  diffi- 
culty. When  testing  the  equation  with  the  ordi- 
nary tables  of  natural  sines  and  cosines,  it  srill  be 
necessary  to  substitute  1SIT  for  x  in  the  equation. 
After  all'  perhaps  the  theorem  is  only  approximately 
true.-M.  L  C.  E. 

[ttttll-Anflet  of  Pyramid. -In  the  reply  of 
"Scotch  Working  Mechanic."  the  sine  of  an  angle 
np|iears  to  have  been  mistaken  for  its  tangent, 
l»-ihu|««  owing  to  the  introduction  of  the  radius, 
which  complicates  matters.  The  hiue  of  lialf  the 
angle  at  tlie  apex  of  one  of  the  fan's  will  be  half 
the  base  divided  bv  tho  length  of  the  sloping  edge. 
— M.I.C.E. 

U8.JI2-] -h.  A  N.W.E.  L,ocoi.-Tlie  distribu- 
tion  of  weight  given  bv  "Promethinit"  is  that  of 


the  "  Precursors  *' ;  the  "  IVcedeuts  "  ranging,  I 
believe,  from  32 1  to  3.'i  tons.  In  express  roonios. 
in  and  ex  Euston,  at  any  rate,  the  "  Prei*i-<li?nt8  ' 
have  now  almost  entirely,  if  not  quite,  superseded 
other  classes.  Till  a  short  time  ago.  the  Runomia 
or  Napoleon  (both  "  Lady  of  the  Lake  "  class), 
brought  tho  12.30  up,  and  returned  in  the  afternoon 
with  tho  1  p.m.  down  Mam  he?ter expresses,  running 
over  the  North  Staffordshire  t'o.'s  line  from  Col  - 
wich  to  Macclesfield.  These  trains  are  now  worked 
by  9o6.  Charles  Dickons,  a  "  Precedent "  turned 
out  in  February  of  this  year,  and  stationed  at  Man- 
chester (Longsight,  16).  Again,  the  4.11)  p.m.  Bir- 
mingham cxprcsn  is  now  worked  by  "  Ptecedcnta," 
us  AtMi,  Sir  Alexander  Cockburn,  instead  of  by 
Bloomers,  as  formerly.  This  train  averages  50?  J 
miles  per  hour  between  Willcsdcn  and  Northamp- 
ton. The  down  night  Irish  mail  is  worked  by  477, 
(  araetacuj.  with  the  vacuum  brake,  and  the  "  up  " 
by  the  Experiment.  These  trains  were  a  short  tune 
back  run  by  the  "  Ludy  "  class. — TiTTEBWoirm. 

[MMt.1  Induction.  Three  Layers  of  primary 
wire,  lead  the  ciuls  through  tho  stand,  and  bring 
them  to  the  end  of  the  reel  where  the  iron  wire  core 
is  fastened  ;  attach  one  end  of  wire  to  stud  which 
carries  the  contiict-sere'v,  and  the  other  to  the 
vibrating  hummer.  Cover  the  primary  wire,  wheu 
all  wound,  with  two  layers  of  notc-pupcr  steeped 
in  istrafliu  wax :  wind  on  secondary  some  as 
primary,  and  insulate  every  Layer  with  paraffined 
pufier.  Just  so.  As  long  as  the  current  is  running 
the  hammer  sticks  to  the  core,  but  falls  off  when 
the  circuit  is  broken.  Connect  as  descrilied.  and  you 
will  have  constant  vibration  of  hammer,  or  a  con - 


it 
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is  bad  as  an 
ble  to  unwind 


tact -breaker  as 

insulator,  besides  rendering  it  imp 
wire  again,  plenty  of  directions  to  make  induc- 
tion coils  in  back  numbers.  Directions  for  electric 
dial  in  number  which  contained  your  query.— 
SCOTUH. 

[4«S690-KllUton»  Fixing  - The  most  im- 
of  doing  this  is  bv  means  of  foui 
i  frame,  < 


screws.    Fig.  1  is  the  plan  of  the 


,  the  dotted 
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circle  representing  the  millstone.  Fig.  2  is  the 
shape  of  nut  used,  and  Fig.  3  is  a  side  elevation  of 
frame ;  a  a  being  tho  stone,  4  ft  the  frame,  C  the 
screw,  nnd  </  tho  nut,  which  is  sunk  into  frame  and 
held  by  two  screw-nails.  The  screws  used  should 
be  about  l|in.  diam . ,  nnd  the  point  should  lie  let 
into  stone  about  lin.  This  plan  is  far  before  wedg- 
ing, as  the  stone  can  bo  raised  or  lowered,  and 
adiiisted  to  a  nicety  by  simply  turning  tho  screws. 

[l8574.]-Kondin»;  FUblnr-Bod«.-Take  a 

piece  of  inch  plonk,  make  a  square  two  inches  on 
side,  cut  it  into  two  pii-oes  diagonally  with  a  fine 
saw,  take  one  of  the  pieces,  fasten  it  in  vice,  or 
noil  it  temporarily  to  a  table,  take  the  broken  top, 
and  dress  rugged  ends  ;  lay  cud  of  one  piece  along 
edge  of  prejianxl  wood,  and  plane  it  to  same  angle. 
Do  the  same  with  the  other  piece.  Now  take  two 
pins,  cut  off  points  with  uimters,  and  fix  one  on 
heel  of  each  splice;  make  small  hole  in  point  of  each 
splice  to  fit  pins  ;  put  fine  glue  on  splices,  fit  pins 
into  holes,  and  tio  together  w  ith  a  string  till  dry. 
Wheu  dry,  smooth  with  glass  and  sand-|Mipcr,  then 
take  some  good  linen  thread,  wax  it  with  cobbler's 
wax,  take  another  piece  of  strong  thread,  and  dampit 
with  oil,  double  the  oiled  thread  so  as  to  have  a 
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loop  and  two  cuds,  lay  oiled  thread  on  spike,  and  | 
wind  un  waxed  threud  on  top  of  it,  turning  »'  the 
end  lUid  having  out  tar  loop  m.it  tiuls  ofoiUH  Ikiiad, 
wind  on  4  in.  of  waxed  thread  in  tills  way  at  one 
•  lid  of  *|.liie.  then  ju.'»  the  end  of  the  waxed  thread 
through  the  oiled  loop,  seize  the  « lal.  of  oiled  thread 
and  draw,  when  tho  waxed  end  will  be  drawn 
•  tho  rent,  nnd  IjoU>  ends  secured  ;  proceed  to 
>u  waxed  tluead  on  the  other  end,  and  in  the 
>  in  the  same  wav,  and  your  top  will  look  as 
neat,  and  be  .trougcr  than  bcaore.-ScotVB. 

*  i-VM?  Harmonium  Recdn.  I  =)><-  i:M  r.d  ■ 
vise  T.  1!."  nit  to  blow  the  bellow*  of  his 
harmonium  so  hard,  or  to  force  the  bellows  so  much 
mi  to  cause  the  reeds  to  flatten  in  pitch.  It  i?  not 
surprising,  from  such  a  proceeding,  that  the  rerds 
do  not  stand  in  tnne.  Too  groat  a  force  of  air  on 
tho  reeds  will  flatten  and  impair  them  ;  therefore,  if 
the  instrument  if  required  to  stand  in  tune  well, 
great  care  and  attention  should  be  given  to  the 
manner  in  which  tho  bellows  is  blnwn.  An  inex- 
perienced use  of  the  expression  stop  will  produce 

V  The/ 


belt  In  the  " Photographic  News  Year  Book" 
fM  pogo   101.  1  contribute  a  J"!""  n)K.n 

enlargements,  and  give  a  diagram  of  an  apparatus. 
-  W.  T.  Wi 


[48603.1      Photographic   Enlarging-.  —  The 

ski.t(.h  Ulow  illuitratcs  tlio  simplest  und  cheapest 


the  same  bad  effect  upon" the  reed*.  The  American 
organ  suction  reeds  are  unsuitable  for  a  prossure- 
bcllows  as  in  the  harmonium,  nod  even  if  they  wen: 
applied  to  the  harmonium,  with  such  undue  force 
of  air  from  the  bellows  as  applied  to  tho  reeds  of 
"T.  B.'s  "  instrument,  tho  effect  would  be  so  detri- 
mental to  the  delicate  structure  of  tho  American 
auction  reed*  as  to  rcudcr  them  (in  a  very  short 
time)  good  for  nothing.  I  should,  therefore,  re- 
commend "  T.  11."  to  purchase  a  good  set  of 
ordinary  bent  reeds,  and  not  attempt  to  bend  them 
himself,  unless  he  has  had  some  little  practice  at 
it.  I  would  further  advise  him  to  bo  very'  careful 
in  the  manner  of  blowing  tho  bellows,  more  par- 
ticularly if  his  harmonium  is  pressed  of  uucx- 
pressiou  stop,  if  he  uses  it.  It  is  much  earner  to 
injure  the  vibrators  than  it  is  to  repair  tike  injury 
done.  If  ho  will  follow  the  little  advice  I  have 
furnished,  he  will  have  no  cause  for  auy  further 
complaint  with  his  harmonium.— G.  Fbyku. 

[48G0O.1— Speeding.— I  find  by  an  error  on  my 
part,  or  that  of  the  B H IIIJ  llHlf,  that  the  following 
mistake  occurred  in  my  answer  to  the  above  which 
should  have  read  thus  :  Multiply  the  diameter  in 
inches  or  number  of  teeth  in  the  driver  by  its  speed 
per  minute,  and  divide  the  product  by  the.  required 
speed  of  driven  —  and  not  driver.  —  D.  Woon- 


UKesOI.]— Transparent  Photographic  Views. 

— Transparent  photographic  views  are  priuted  by 
placing  the  negative  from  which  the  transparency 
is  required  face  up  in  the  dark  slide,  and  then 
placing  a  sensitive  plate  face  down  upon  tho  nega- 
tive now  put  in  the  back,  and  excise  to  light  by 
drawing  out  the  shutter.  If  the  negative  is  a 
dense  one,  expose  foralwnt  one  second  to  daylight ; 
but  if  thin,  or  moderately  so,  exjiose  togas  or  lamp- 
light at  a  ilistutiie  of  about  a  yard  for  from  five 
to  ten  seconds,  and  develop  in— saturated  solution 
oxalate  of  potash,  3  ports;  saturated  solution  of 
sulphate  of  iron,  4  part ;  ot'gr.  solution  of  bromide 
of  potassium,  o  drops ;  mixed  just  before  it  is 
required,  Pyrogallic  acid,  in  conjunction  with 
sulphite  of  soda,  may  be  used,  but  the  iron  is  the 
best.  For  this  class  of  work  ulways  use  the 
slowest  plates  procurable,  then  tho  exposure  is  more 
under  control,  and  a  better  colour  attained.  From 
photographic  or  other  prints  a  negative  most  first 
i •■  taken,  as  it  is  not  (mssible  to  take  transparencies 
direct  in  tho  camera  upon  gelatine  plates.  If  the 
negatives  are  larger  than  tin  transparencies  are 
required  to  be,  tho  camera  must  be  mkL  Take  a 
long  narrow  box  with  both  ends  out,  place  the 
negative  in  one  cud  and  poke  the  lens  in  at  the 
other,  focus,  and  expose  the  plate,  developing  us 
above :  to  illuminate  the  negative,  cither  |  lace  a 
white  screen  a  few  feet  in  front  or  use  a  reflector.— 
W  T. 
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[4800:1.) -Putting-  Watch  on  Beat.-If  you 
have  Is-cii  making  your  watch  gofastiT  by  twisting 
your  collet  on  staff,  you  must  pull  more  hair- 
spring through  the  stud  it  is  pinned  to.  Tho  reason 
of  it  being  off  beat  is  because  your  liair-spriiig  is 
either  too  long  or  too  short.  Itcmnvo  your  cock, 
let  out  vour  spring  a  little,  or  take  it  up  u  little ; 
you  will  see  bv  trying  it  which  is  right.  You  soon 
•  r  that  point.    You  need  not  oil,  if  oiled  ;  or  it 


will  clog  up  if  not 


Tatuin. 
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ike  photographic  enlargements  by  urliliiiil  light, 
tho  light  used  must  be  projected  upon  tho  negative 
or  transparency  through  a  pair  of  condensers  in  the 
sumo  manuer  as  the  transparency  is  illuminated  in 
the  magic-lautern,  and  as  the  larger  the  negative 
or  transparency,  so  must  the  condensers  Iks  larger. 
For  enlarging  from  a  carte  do  visile  head  and  bust 
tho  ordinary  3Uu.  or  flu.  condensers  of  a  mogic- 
Unteru  w  ill  answer  perfectly  ;  but  if  a  j -plate 
has  to  lie  illuminated  to  th'o  corners,  then  bin. 
diameter  will  be  requires),  while  fin.  will  uot  more 
tlian  cover  a  half-plate.  Tho  best  light  to  use  for 
enlarging  is  tho  oxyliydrogen  limelight  ;  but  if  that 
is  not  available  tho  Pamphengns  lamp  is  a  v.  rv 
good  substitute,  the  smallest  of  the  two  made  being 


enlarging  lantern  that  can  be  made  by  "Negative,  » 
ABCI)  represent  a  box— anv  sue  will  do  as  lung 
as  it  is  not  too  cumbersome  :  E  is  a  4 in.  condenser. 
This  is  about  the  right  size  for  enlarging  from  J 
plates  for  vignettes  :  any  smaller  is  of  no  use,  but 
larger  can  lie  used  with  advantage,  I  see  some 
advertised  in  last  week's  "Sale  Column"  at  12s. 
Oil.,  and  1MB.  at  17s.  ftd.  This  is  the  cheapest  I 
have  seen  them  advertised  at.  F  is  a  paraffin  lamp. 
An  ordinary  lump  with  wick  well  trimmed  will  do  ; 
but  1  have  lately  seen  some  at  the  oil-shops  with 
doulue  wicks  and  silvered  reflector  for  4s.  fid.  or 
.Vs.  (Id.  These  I  should  recommend  in  preference 
to  the  single  wick,  and  if  more  money  enn  be  spared 
a  double-wick  Sciopticon  lamp  (lis.  (id.)  gives  a 
splendid  light.  In  front  of  tho  condenser  is  placed 
the  camera  with  ordinary  portrait  lens,  and  the 
negative  in  the  placo  of  tho  focussing  glass,  and 
with  film  side  towards  the  lens.  The  distance  Die 
various  parts  of  the  apparatus  should  be  one  from 
another,  can  onlv  bo  found  by  experiment.  The 
flame  of  lamp,  the  centre  of  condenser,  and  centre 
of  negative  and  lens,  should  all  be  in  a  lino  with 
each  other.  When  the  proper  distance  of  negative 
Horn  condenser  is  found  (about  Im.)  it  will  be  a 
good  plan  to  make  a  stout  cardboard  tube  to  fit 
Ugbtlv  over  tho  rim  of  condenser ;  against  this  the 
negative  is  placed  so  that  the  same  distance  from 
condenser  is  always  maintained. nnd  it  ulso  excludes 
a  great  amount  of  light  from  finding  its  way  into 
the  room.  Great  care  should  always  bo  taken  in 
this  respect,  and  where  the  apparatus  is  not  light- 
tight  it  should  be  carefully  covered  over.  A  draw- 
ing board,  or  something  similar,  should  now  be 
placed  at  a  distance  to  suit  tho  required  enlarge- 
ment, a  piece  of  white  |»per  pinned  on  t  his,  and  the 
subject  focussed.  This  done,  tho  cap  is  replaced, 
the  prepared  pa]ier  is  pinned  in  tho  proper  place, 
and  tho  exposure  effected.  I  have  found  that  for 
an  enlargement  12  by  17  with  a  single-wit  k  lamp 
I  2  minute*  was  required,  and  with  a  lamp  of  the 
Seiupticon  pattern  4  or  6  minutes  was  sufficient  ; 
but  a  great  deal  depends  on  the  density  of  the 
negative  and  tho  lens  used,  so  that  a  few  experi- 
ments should  be  made  on  small  pieces  of  the  pu|srr 
liefore  risking  tho  full-si/cd  sheet.  1  should  men- 
tion that  the  ferrous  oxalate  developer  should  Isj 
used.— Jajjls  FtaiiM  i  v. 


[4SG17-]  —  Horae-Power   and  Screw-Pro- 

pellor.-From  the  figure*  given  I  can  onlv  obtain 
such  a  low  horse-power  that  I  fear  there  is  a  slip 
somewhere.  I  have  made  two  separate  estimates 
by  different  rules,  and  get  nearly  the  same  result  in 
each  rase ;  1  doubt  very  much  if  the  point  of  cutting 
off  the  steam  is  eorrectlv  given.  Such  engine* 
should  indicate  about  IM  h.p.  "Bijah"  had 
better  get  his  engines  indicated  bv  sumo  friend,  if 
possible,  and  see  where  the  fault  fin.  He  ap)>ears 
t<i  liave  plenty  of  steam,  so  that  he  can  get  more 
power  either  by  altering  his  slide  so  as  to  use  more 
steam,  or  by  having  a  new  propeller  of  less  pitch. 
Tho  former  had  better  he  tried  first,  and  if  it  does 
not  answrr  thn  propeller  should  bo  looked  to  and 
examined  for  truth  and  pitch.  It  should  be  of  about 
7ft.  pitch  for  tho  diameter  given,  and  would  require 
to  make  170  revolutions  to  obtain  ten  knnts,  which 
is  utmost  speed  to  be  expected.— SrntwnioirT. 
P.S.— 8houId  not  the  vacuum  be  £W«n.,  und  not 
3o-6in. t 

[4*023.]  -  Bichromato  Cells  and  New 
Dynamo.— The  calcium  chromate  can  be  used  in 
idure  of  the  potash  bichromate,  provided  it  can  be 
obtained,  which  is  not  easy.  I  do  uot  yet  know 
sufficient  about  tho  Ferrunti  dynamo 
to  enable  me  to  describe  it  to  my 


[4SC.,1.]-Bu*ty  Proaaurc  Boiler.- 1  think 
the  cause  of  your  having  rusty  water  is  because  you 
have  no  cleanser  connected  to  your  boiler.  You 
must  lose  no  time  in  getting  ono  put  in,  as  your 
boiler  should  have  a  proper  cleaning  at  bust  twin? 
in  the  year.   In  cleaning  the  boiler,  you  only  o|»-u 


th"  valvo  in  the  cistern  and  open  the  stop-cock  ot 
your  cleanser,  and  let  the  water  run  till  ycu  find 
that  your  boiler  is  clean. — J.  H.J. 

^Ihota.]  —  Photography. —Your  silver  bath  re- 
quires tho  addition  of  n  few  drop*  of  nitric  arid : 
the  appearance  you  describe  being  due  to  log.  -  W. 

T.  WILKIXSOX. 

1 1*648. J  —  Photography.— To  W.  Boimreox, 
Jr>-.— My  method  of  working  is  as  follows :  1  dip 
the  plate  in  tho  hath  until  the  greasy  a|>pearanoe 
disappears,  and  then  drain  it  and  place  it  in  the 
dark  slide  with  a  thin  piece  of  gloss  at  the  beck  ol 
plate,  and  expose  for  about  a  minute  and  a  half 
this  weather.  I  pour  the  developing  solution  from 
a  small  bottle,  just  sufficient  to  cover  the  plate,  and 
I  also  move  my  wrist  to  keep  it  on  evenly,  and  I 
allow  it  to  remain  on  until  I  see  the  image  appear 
as  full  as  possible,  and  theu  fix  it.  lite  solutions 
I  have  compounded  in  the  following  bath  :  silver, 
Jo*. ;  water,  8oz. ;  nitric  acid,  5  drops.  I  also 
coaled  a  glass  plate  with  eollodiun,  and  allowed  it 
to  remain  in  bath  for  ten  minutes,  and  filtered. 
Developing  solutinn:  iron,  loz.  ;  alcohol,  loz.  : 
glacial  acetic  acid,  jo*. ;  water,  20ox.  My  operating 
''room"  is  tho  house  yard,  or  upper  bedroom, 
which  I  find  1 


(4Sfi.il.] -Street  Medical  Coll. -The  best  wav 
to  set  about  making  ono  of  these  is  to  look  well 
nt  two  or  three,  so  as  to  carry  away  a  full  idea  as 
to  tho  external  arrangements  preferred,  for  these 
constitute  the  whole  affair.  The  coil  itself  1«  a 
trifle,  and  anv  second. hand  one  bought  for  the 
price  of  tho  wire  will  do,  if  it  is  cased  in  a  showy 
frame.  If  to  be  made,  make  up  a  reel  of  the 
desired  sire,  wind  on  three  layers  of  No.  IS  cotton- 
eovcrod  wire,  then  five  of  No.  20,  and  ,i  more  of 
No.  26.  Make  a  core  of  No.  20  well-annealed  iron 
wire,  fitting  so  loosely  in  the  tube  that  u  bras*  tube 
will  slide  freely  over  it,  and  then  fix  it  firmly  in 
one  end.  so  ns  to  work  the  armature.  At  the 
further  end  of  the  tube  fix  a  leading  pipe  with  a 
small  pulley,  and  attarh  a  catgut  string  to  the 
further  end*  of  the  sliding-tube  to  nu  over  thi«, 
and  through  the  pipe  to  tho  make-believe  indi- 
cator. The  whole  concern  consists  In  its  show-oft 
qualities,  so  that  anyone  who  knows  the  |on*t 
about  coils  nt  all  can  devise  one.' — Sigma. 

[4Sfii3.]— Stippled  Lobby-Wall* — Your  only 
remedy  is  to  repaint  the  wall  all  over.  If  yon  desire 
to  have  it  perfectly  flat,  give  it  a  coat  of  colour 
mixed  with  all  linseed-oil  (not  boiled)  and  drier*  : 
it  must  be  us  near  the  colour  you  desire  the  wall 
finished  as  you  can  get  it.  Next  morning  you  must 
go  over  the  wall  with  the  Uniting,  which  mu*t  be 
■uixed  with  turpentine  only.  You  may  put  abt.nt  a 
tuMi  spoonful  of  jaiKiniU'r'sgnlil-Bixe  uiit  tohanlen 
it.  'J  ne  wall  you  speak  of  will  require  three  haiui< 
at  it :  two  laying  the  stuff  on.  nnd  one  stippling,  or 
else  t  lie  piecing*  will  show.  To  make  a  good  job  of 
flatting,  requires  the  hand  of  a  practised  isunb  r . 
but  if  you  do  not  succeed  write  again,  and  I  tl.all 
bo  pleased  to  help  you  further.— WM.  StaXYKK. 

[48o.»4.]-  Heating  Apparatus.    I  know  two 

churehe*  which  are  heated  in  tho  following  simple 
manner:— Fig.  I  Ua section  through  the  main  aisle.  I 


the  church.  A  isa  square  shaft  of  brickwork  "in.  b> 
'Jin.,  covered  with  tiles.  This  shaft  communicates 
with  the  outer  uir  through  o]*ning  in  wall  at  B. 
and  is  led  uway  to  chimney  at  the  other  end  <  t 
church.  At  intervals  of,  say,  10ft.,  square  openings 
are  made  in  the  floor,  which  are  ew^rcd  with 
hinges!  gratings  through  which  fire  is  placed  ill  the 
firepots  sunk  Ysduw  the  level  of  tho  air-sliaft.  The 
fine  becomes  heated,  and  a  stroug  induced  cum  lit 
of  eolil  oir  enters,  and  when  warmed  escapes  through 
tic  iloor-gratiug*  into  theehunh,  while  the  smoke 
und  noxious  gases  are  led  away  to  the  chimney.  Ot 
course,  this  method  of  warming  can  only  be  used  in 
churches  having  u  tiled  floor. — K.  B. 

t4W»9.]— Magneto-Electric  Machine*.r  1 ! 

alternating  curreut  produced  in  these  machines  i- 
even  better  than  a  continuous  one  for  iucandesccijt 
lights,  o»  far  as  the  durability  of  the  lamp  is  con- 
cerued.  It  is  not  neccssarv  to  use  a  eommutate: 
at  all  with  them ;  but  simple  i  " 
But  such  currents  are  not  suitat 
to  any 
ace,  i 


[  i  Si T0.V] -Water.  -From  n  2in.  outlet,  witt-. 
100ft.  head  of  water,  you  will  obtain  782  ptlloti- 
per  hour.  The  distance  of  outlet  from  head  need 
not,  in  this  case,  bo  token  into  account,  as  tie 
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!]  supply  water  as  freely  as  if  1 
iniinesluitoly  beneath  the  head 


the2in.  out- 
tad,    I"hc  rule. 

then,  for  getting  the  answer  will  be  as  follows : — 
First  find  th"  velocity  cf  the  water  due  to  head, 
which  inny  In;  done  by  using  formula  r1  '2'/*, 
where  r  =' velocity  in  feet  per  second,  <j  =  32,  tho 
attraction  of  gravity,  and  «  =  space  travelled  or 
fcwd  Of  water ;  by  which  wn  hud  r  —  80ft.  per 
Mjermd.  Next  get  "the  urea  of  orifice:  in  this  ease 
.'»'  1 1  sq.  in. ;  and  since  the  urea  of  wafer  passing 
through  is  t<i  the  ore.i  of  orifice,  as  .">:  7,  the  urea  of 
section  of  water  =  2-441  »q.  in.  This  mutt  cow  be 
multiplied  by  tho  velocity  of  juisiuug  curn-ut,  in 
inches  per  second  to  give  tho  total  volume  jiassiug 
through  J*r  second,  which  comes  to  N.-Hfi^'!  I  cubic 
inch..*— i.e..  <,*SS  cubic  feet  {Kissing  through  outlet 
prr  hour.  Now,  1  cubic  foot  =  o'23  gullnus ;  so 
t.f*$S  cubic  feet  -  7N2  gallons,  which  is  quantity 
i><  water  passing  through  outlet  |*-r  hour.  The 
amount  of  water  pissing  through  orifice  is  lea 
than  one  would  oxpoct.  owing  to  the  effect  of  Uie 
"  vena  ronrrartn,"  which  gives  tho  proporUun  of 
.'> :  7.-H.  B.  G. 

[iHooT-J-  Induction  Coll.— You  eotninit  two 
errors.  By  surrounding  the  core  with  a  tube  of 
iron  or  any  other  metal,  you  transfer  the  induction 
current  to  that  tube ;  you  enn get  none  in  the  wire. 
AUi,  LrakarhrcvUsain  not  lit  for  this  use. 


should  use  a 
rest  with.— Sioiia. 

I  4*jC7.]— Induction  Coil.— Before  replying,  it 
wiiulJ  be  necessary  to  know  wliat  is  mount  by 
r-^ting  "  in  the  usual  manner."  Hie  two 
Lerlaitehra  mentioned,  if  used  for  the  primary 
current,  would  not  do  cm  account  of  their  high 
internal  resistance,  (troves,  Bunscus,  or  bichro- 
mate cells  are  best.  Querist  should  ulso  state  ap- 
rroximato  number  of  turns  of  secondary,  or  it* 
i-  ugth  already  wound  on,  method  of  insulation, 
*i*c  of  coil.  Ac.  The  object  of  making  thn  core  of 
vperala  wires  is  to  prevent  the  forma  t>.i  of 
.  aduoij  currents  in  it,  then-fore,  the  irou  tuts,' is 
'Objectionable.   J,  liuowx.  Belfast. 

[4*>j8.J— Sawing  Meat  by  Machinery.- If 
the  appeal-am  r  of  the  meat  so  cut  is  a  matter  of 

indifference,  Mr.  Braiiagh  would  find  a  I*uh!-mw 
in  the  work  well  enough.  The  meat  is  pushed  up 
to  the  saw  and  twisted  about  on  the  table,  sin  as  to 
present  thn  parts  required  to  be  cut  to  the  saw. 
With  line  sans  the  tlesh  would  not  l».  torn,  and 
wuld  not  exhibit  much  difference  after  cxpnnurv  to 
ur.  I  suppose  any  of  the  firms  who  manufacture 
wood, working  niacliinery  would  fit  up  a  suitable 
pkxnr.—  Nr>\  Don. 

[4HC72.J— Sand-BIr.st  Files.— I  quitn 
with  tlie  remarks  of  "J.  C"  as  to  worn  tile*,  but 
he  does  not  tell  us  what  he  consider*  to  be  th< 
cause  of  the  failure;  -whether  tho  temper  of  tlie 
tile*  was  drawn,  or  Uio  quality  of  the:  steel 
deteriorated  by  lb*:  (duress.  Frvm  my  experience 
with  them,  the  failure  was  entirely  due  to  the  bad 
condition  of  the  teeth.  If  "J.  C."  had  closely 
examined  Ills  hies,  he  would,  no  doubt,  have  found 
uixiu-brtitli*  of  the  bs-th  broken  out,  as  is  the  case 
with,  perhaps,  y.',  jwr  cent,  of  all  old  files.  It  is 
not  claimed  for  the  precis.*  that  it  produi  .  -i  new 
teeth,  it  simply  sharpens  those  whii  h  n  -main  intact. 
Anyone  would  knr,w  that  tho  remaining  teeth 
could  do  nothing  like  as  much  work  as  a  new  hie. 
Now  sand-blast  files  are  rapidly  gaining  favour 
iinl  coming  into  general  use.  1  understand  thit 
ill  the  Sheffield  lilo  manufacturers  supply  their 
i ustotners  with  sand-blast  Hies  if  specified,"  They 
cot  rweeter.  last  longer,  and  "  pin "  less  than 
>nltn;iry  new  tiles.  A  light  pressure  only  is  re- 
quited to  make  them  "  bile,"  thus  enabling  one  to 
•  ievotfl  a  greater  portion  of  his  energies  to  a  mure 
useful  purpose-accurate  filing.-  E.  11. 

[^SoTo.'-M.B,  Enatoea— Noa.  M— U  were 
built  at  JK'lby  in  1S7I>,  and  leave  drivinp-wl.e<  l9 
6ft.  Sin.  and  cylinders  17  bv  24.  No.  71  was  built 
at  D.-rby  in  IK7ri,  and  has'rylindcrs  17  by  U,  and 
driving-wheels  Oft.  It  is  a  4-coupltd  tugiue.  There 
are  111  of  the  rims  -viz..  No.  1,  »,  10,  13,  "0,  71,  73, 
71.  96,  and  146.  No.  80—  SO  are  double-framed 
'<ft.  coupled,  built  nt  Derby  in  1HC3,  cylinders  I6< 
by  22.  Xos.  70-7!'  (1*12)  are  of  the  satnn  rl«w: 
Some  of  these  latter  are,  however,  on  the  A 
list.  Also  im— 161  (ISKt).  Nos.  IOIa—  Ilia,  116 
—119,  and  ISO— 159,  ure  of  the  same  class,  but  they 
have,  I  believe,  a  shorter  wheel. Wo,  and  are  dif- 
ferent in  a  few  other  respecU.  They  were  built  at 
Derby  in  1806-68.  No..  130,  13:il-13.>,  are  of  a 
MKiilar  class,  but  a  later  late,  lh7:i— I,  and  have 
<  jbs.  It  is  possible  that  tho  cylinders  are  larger, 
but  of  this  I  urn  not  sure.  Ill— 113  :  Derby,  iNdO, 
•".ft.  '.in.,  4cMupl  .d.  cylinders  IS  bv  26.  No.  H7  is 
a  bogii.  tank.  l»a:It  at  Derby  in  1.H73;  driring- 
wheeU  3ft.  6in.,  cylimlern  17  by  24.  Nos.  170— IU0 
were  built  by  Beyer,  Peaenrk,  and  Co,  1*17.  Tho 
cvlindera  are  101*  by  22,  driving-  wheels  Oft.  2in. 
1>H  have  double  frame*.  The  cylinders  of  those 
rebuilt  Live  not  been  enlarged.  No.  141  (now 
14 la)  is  a  d'.uble-frurncd  single  engine,  built  bv 
Stephensou  1S32.  Cylinders  were,  when  built,  16 
by  22  ;  driving- winds.  Oft.  Oin.  1  do  not  know  the 
of  the  cylinders  of  any  of  tlie  rebuilt  .-.ingles,  I 


such  aa  14 U.  36,  39,  100,  Ac.  Will  any  reader  in- 
form me  'r  Also  the  siw  of  cylinders  of  the  rebuilt 
goods  engines  which  formerly  had  ey linden  1 7  by 
21 1  I  wish  also  to  correct  a  few  errors  in  mv 
answer  to  query  4X::|0.  I,,  and  Y.  old  177  ha> 
leading  and  driving-wheels  4ft.  lOin.  in  diameter: 
cylinders,  13  by  21  ;  L.  and  Y.  W»S  was  buiit.  not 
rebuilt,  in  1S76  :  the  old  one  w  as  broken  uu.  I  do 
not  know  M.R.  IIWO-1  lt/J.-ML-iEOtt. 

r48673.1-M.B.  Emrinea.-To  «'C.  II."  Axn 
"J.  F.  L."  -I  have  coupled  thew  two  queries 
together,  as  they  are  Imth  alike.  No.  3D  and  31, 
whwl*6ft.  8Jin.,  cylinders  17}  by  24,  express  paB- 
senger  engine.  "No».  Ill,  "71.  113,  HO,  four- 
coupled  passenger  engines,  wheels  Gft.  2lin., 
cylinders  17  by  24.  Nos.  82,  S4,  113a,  130,  doutded- 
frumcd  four-wheeled  coupled  passenger  engine, 
wheels  Oft.  2}in.,  cylinders  10J  by  22.  No.  147, 
bogie  tank,  build  by  M.B.  Co.  for  metropolitan 
traffic,  wheels  3ft.  Mm.,  cylinders  17  by  24  :  1090. 
buiit  by  Sharp  Stewart,  Manchester,  I860,  and  is 
stationed  at  Birmingham,  side  tank,  four-wlieel 
coupled  passenger  engine,  wheels  6ft.  Oin..  cy- 
linder* 131  by  20;  llol,  six-wheel  coupled  side- 
tank,  wheel*  4ft.  Oin.,  cylinder*  IS  by  21;  174— 
177,  wheel  6ft..  lift.,  cylinders  16}  bv  24.  For  800 
class  see  luiek  numbers;  33  was  rebuilt  1881,  for 
the  purpose  of  taking  the  directors  about;  it  was 
141a  before,  so  the**  two  engines  changed  numlssr* 
luive  cylinders   10}   by  22,  wheels,   Oft.  8!iu. — 

Cahomiu. 

[4S676.1—  Disconnecting  Trap. — "  Savant  " 

should  advertise  his  address,  if  he  wants  full 
particulai'S  of  traps  and  other  sanitary  im)>rove- 
ineuts,  Itut  "  Weaver's"  House-Drain  Ventilator 
T rap  is  generally  uses],  made  by  Still,  of  Lambeth 
Kor  disconnecting  sink-wastes  from  drains,  n  form 
cf  gullv,  which  is  sell -cleansing,  supplied  by  the 
Domestic  Engineering  Company,  433,  Oxford- 
street,  W..  is  now  sjsrcilitd  by  medical  officers  of 
health— Sasitas. 

[4t<»0.1— Magnetic  Storma.— There  are  re- 
ports fiom  various  jmrts  of  the  woi!d  of  earth  cur- 
rent* having  E.M.F.  of  2i.H)  cells  nl  times  ;  ii  i> 

sui-h  occasions,  1*  kept  in  action  fur  irregular 
intenals.  and  at  varying  intensities,  on  some  special 
occasions.  Telegrams  cun  ofb.u  be  worked  off  by 
such  current* ;  but  their  power  is  so  fluctaatiug 
lluit  no  steady  work  can  l<e  done,  and  more  oftmi 
it  is  necessary  to  get  rid  of  them  by  using  two 
parallel  wires  to  make  tlierircuil.  Sio"«a. 

{48*i92.1  —  Geneva  Cylinder.— The  amps> 
wheel  will  be  tho  gauge  for  cylinder.  Select  one 
v>  tluit  the  wheel-teeth  will  go 'inside  cylinder  free, 
and  also  that  cylinder  will  pass  in  between  each 
tooth.  To  turn  in  you  will  require  a  ferrule  ;  this 
you  cun  make  from  a  drill-ferrule,  by  broaching  it 
out  so  that  the  cylinder  will  go  through  easy,  und 
tile  it  to  the  required  thickness,  Mick  this  on  the 
body  of  cylinder  with  sealing-wax,  by  putting  a 
small  quantity  of  wax  on  the  ferrule  and  then  hold- 
ing it  in  a  gas-Hume  until  the  wax  melt*  ;  then  slip 
on  cylinder.  This  will  till  the  inside  of  the  cylinder 
and  support  it  during  the  |>rocc'S*  of  turning.  To 
take  the  height,  remove  the  bottom  piece,  called 
the  "chariot,"  which  contain*  tho  jewel-hole,  and 
screw  in  place  a  Email  brass  plate  that  has  a  hole 
in,  so  that  the  thick  arbor  of  cylinder  that  is  left  to 
form  tlie  pivot  will  puss  through  ;  if  tlie  cylinder- 
body  is  too  long  turn  down  »o  that  the  wheel  "arms 
or  rim  "  (not  the  teeth)  lie  in  the  centre  of  bank- 
ing-slot. Having  got  this  right,  mark  for  balance 
jn*t  ahovo  escape-wheel  eoek.  Now  replant 
*"  chariot,"  and  make  Inttoro  pivot :  remove  both 
end  stones,  and  bike  full  height  with  pinion-gailge. 
Tools  you  require  will  be  a  set  of  turns,  gravers, 
a  "  jacot  "  pivoting-tool,  and  a  conical  juvot-Hle  ; 
and,  ■bow  all,  u  lot  of  experience  in  turning,  before 
you  will  be  able  to  turn  in  a  cylinder,  or  any  other 
j«rt  of  a  watch,  properly.  1  will  help  you  ;  state 
what  you  find  difficult.— O.  SlUNEU. 

(4K0'.i:iJ  -  Spontaneous  Generation.— I  should 
advise  •*  h.  V."  to  study— first.  Huxley  and  Martin's 
"  Biology,"  Chapters  I.  to  V.  inclusive,  carefully 
performing  all  tho  experiments  therein  recom- 
mended; he  ran  then  read  Pasteur's  •' Studies  on 
Femieutation,"  Tynd.ill's  "  Floating  Matter  of  the 
Air."  and  "  Ilastiiui's  •■  licgiuuings  of  Life."  Then 
are  many  otlier  works  on  the  subject  to  which  re- 
ferences are  madn  in  the  one-s  I  have  quoted,  more 
■•specially  thocse  of  Dis.  Bobcit^,  Dnsdabj,  and 
Dalliuger. — Jonx  Heuo.n. 

(48094.1 -  Diaplacement,  ore,  of  Steam- 
ships. For  comparing  thedisplacenieuts  of  various 
steumshi|i*,  the  way  1  should  rtx.omuieml  is  this. 
Multiply  together  the  length,  breadth,  and  mean 
draught;  anil  of  Uie  pnnillolopipedon  thus  formed 
lake  60  per  cent,  as  an  approximate  disjilacenieut 
for  each  stoamer  under  coimdeniti.m.  Tim  im- 
mermsl  miiUhip  section  is  loss  easy  to  find  » ithemt 
know  ing  sonic  thing  of  the  lines  of  the  ship ;  but. 
generally  it  may  l«  calculate  1  at  from  f  to  ■  of 
the  re.  tangle  ccutaintJ  by  bwitn  bv  me.iu  draught. 
— H.  U.  (i. 

1480W.3  -  Displaoemeat,  &c,  of 


contain  medicinal  prnpertie*,  ti; 
should  be  more  widely  known 


Ships. — The  di-qihiremeut  and  immerseel  uiidship 
section  can  only  be  got  from  their  builders  or 
designcT*.  The  ihsj^laeenn-nt  is  calculated  by 
getting  the  area  of  a  number  of  vertical  sections, 
mid  niultiiilying  the  mean  of  these  areas  by  the 
length.  Tlus  gives  tlie  capacity,  the  portion  of 
which  below  the  line  of  tlotati'ou  i*  the  disphice- 
lueut,  which  is  usually  converted  from  cubic  foct 
into  tons.  In  merchant  ship*  there  are  the  load 
and  the  light  displacement,  the  difference  being  tho 
amount  of  cargo  tho  ship  can  carry.  This  seldom 
or  never  agri-es  with  the  registered  tonnage,  which 
is  calculated  by  empirical  rules  which,  from  the 
increased  length  and  altered  form  of  modern  ships, 
are  becoming  more  and  more  untrustworthy. — 
Itoiiixsox  Csrsox. 

[48695.]  Medical. —  The  following  simplo 
remedy  has  been  known  to  cure  case*  like  yours : — 
lVocure  a  small  quantity  of  ammonia  and  camphor, 
mix  these  well,  and  rub* er is/. .'v  into  the  feet  two  or 
three  times  a  day.  If  you  think  rheumatism  has 
settled  in  your  system,  having  had  it  for  the  past 
twelvo  veurs,  1  know  of  no  belter  remedy  in  the 
world  tluiu  for  you  to  pay  a  visit  to  the  now-famous 
liot-sprin"B  at  Botomohana,  and  ltotcrua  Lakes  in 
the  N  orth  Island  of  New  Zealand.    These  water* 

ulue  of  which 
in  England,  where 
rheumatism  commits  it*  ravuges  in  almost  every 
household.  I  will  Just  give  one  instance  of  tho 
wonderful  cure  effected  in  the  rase  of  a  person  who 
had  almost  lost  the  use  of  his  limbB.  This  gentle- 
man went  to  New  Zealand,  thinking  that  the  warm 
genial  elinuite  of  the  sunny  South  would  restore 
nun  t.oti  r  .  In-  .-]  att.  :i  i  »y  !' m  lb  :'  ■  <""  I 
there  some  time  witliout  any  marketl  rhnnge  in  hi* 
:  ditioii.  1  iuall  t  hi  i  ... .  v.r.  ..  1.  ti  \  tin; 
springs  at  the  ltotoinahana  Terraces.  Ho  was  ear- 
ned down  to  the  steamer  sailing  from  Wellington 
to  the  Lakes,  moro  dead  Uuui  alive.  After  having 
a  number  of  baths  in  those  healing  springs,  he  re- 
turned to  hiB  friends  without  crutches,  aud  is  now 
able  to  walk  aliout  with  case.  There  have  Wu 
other  cases  of  remarkable  cun*  of  rheumatism,  tho 
result  of  bnthing  in  these  watets.  but  the  foregoinft 
<  ame  uuder  ray  own  personal  observation,  aud  may, 
therefore.  Is-  relicsl  on.  Were  the  rhcuiny  Englislt 
aud  other  people  who  are  afflicted  with  tlus  dire 
maladv,  acquainted  with  the  healing  qualities  of 
these  spring*,  I  feel  convinced  that  a  large  number 
would  make,  their  way  tliither.-A.  A.,  U.S.I'. 

[4S701.]  -Mercury  Break. —To  J.  Bbows. 
Hi  1;  i -I .  'Die  troi  '•  I-  refi  rwl  •  .  •*  .-i.e  of  ti,.- 
drawbacks  of  the  mercury  break.  Tho  grey, 
muddy -looking  matter  is  simply  u  kind  of  cniul- 
|..i  in  .;  .  f  -in  ill  »l  but. ..  <  i  Hi  men  ur) . 
broken  up.  probably,  by  the  sjmrk  which  forms  aa 
the  platinum  leave-*  the  mercury.  Wiedemann 
(••  Klis  tr.nuignetismus,"  p.  274)  says,  "  This  evil 
may  bo  avoided  by  using  a  fluid  platinum  amalgam 
of  greater  specific  gravity."  There  is  some  platinum 
in  my  mercury  from  the  dissolving  of  part  of  the 
break,  unidi-utally  left  mm  inoalhs  in  contact 
with  it ;  but  I  have  not  made  any  definite  csperi- 
in.  nbi  myself  on  the  subject.  1  also  use  methylated 
spirits,  and  have  not  tried  absolute  alcohol,  which, 
however,  considering  its  lower  specifier  gravity  and 
greater  11  uiditv,  might  give  better  results.  I  have 
tried  olive-oil  and  petroleum,  but  prefer  tho 
methylated  spirit.— J.  Bnowx,  Belfast. 

[4s712-!— Electric  Idffht.-I  see  thil  "Lux 
Sjieruns  "  ask*  if  it  is  |>ossible  to  light  ine-.indescent 
und  are  lamps  from  the  same  dvnumo.  Certaiuly 
it  is.  The  t  )wu  oi  Chestorticlel,  for  instance,  is 
thus  lighted  with  23  are  lamps  and  ill  incandescent 
ditto,  all  supplied  fmm  a  10-light  dynamo.  I 
believe  aliout  8  incandescent  are  equivalent  to  1 
arc  light ;  but  of  course  the  exact  proportion  iliffers 
according  to  tho  standard  adopted,  alK>ut  which 
the  authorities  seem  to  "  differ  "  also.  In  the  case 
of  Chesterfield,  assuming  the  dynamo  was  working 
to  its  full  power,  the  proportion  would  l>c  as  17  to 
:«),  making  each  are  equal  to  3  imaml.  scents.  I 
see  I  taN  alaa  a  note  that  a  20-light  dinarno  lighted 
S3  incaneleseent*  of  23  caiidle-i<ower  with  10  horse- 
power.—Lents  AnMRaL 

[4S7IT> .[— Enanne  Query.— Tlie  sleam-port*  of 
n  cylinder  shoulel  Iw  given  an  area  equal  to  about 

tliat  of  tho  cylinder,  though  the  area  of  steam- 
pipe  from  l>oilcr  may  Ikj  made  larger  tlutn  tins  witli 
some  advautngo.  The  exhaust-port  and  pipe  are 
also  rondo  larger  than  the  sb-atn  passage*.  Tho 
diameter  of  lly-whi<l  for  two  cylinders  of  2in. 
stroke  will  Is.  npj.roximarely  Mill.,  with  a  rim  llin. 
by  fin.:  while  tlie  l*st  material  fur  uiuikshalt  is 
wrought  iron. -  H-  U.  G. 


Saw  Toeth  Tipped  with  Iridium.— Mr.  John 

Holland,  whose  diseuvcrit »  and  improvements  iu 
the  working  of  iridium  were  notici-d  not  long  ago, 
has  now  made  a  circular  saw  with  teeth  tipped  with 
tiiat  haul  <ind  refraetory  metal.  Tlie  saw  i*  12in. 
in  diameter,  and  is  to  be  Used  ior  sowing  hard 
woods. 
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QUERIES. 


Legnl   Landlord  and 

itnrixMi— A  house  let  on  yearly  tinui 

rchitlvca  administer,  ami    thry  > 

IHi-n-nt  time  to  -  II  out.  Are  tiny, 
law.  t 


Tenant.  To 

"T 

n  s 
till 


Ma.  Wi 

Tenant  dies, 
require  bolt** 

administrator-  by  law.  bound  to  tbr  tenancy,  an  II: 
tatc  would  l»'  hail  hi'  lived  :  thai  is  to  git*  the  usual  •« 
months'  notice,  or  docs  the  tt  nancy  tcruuiiatc  at  the 
death,  and  uu  uuticc  lumary  '.  O. 

[4Wxl.]-Platfbnn  Scales.  M>  attention  baa  bern 
railed  to  seviial  platform  isnlcs  t»<i;.-hmg  up  to  4cwt. 
They  wrich  tolerably  , onvt  t  if  the  «.  u/bts  arc  placed  in 

cither  t 


the 

to  tin 

a  cwt. 
to  I* 


cm  tho  booitla  ;  but 
,    «  at  tin.-  artit  It*  to  be  w<  ighfd  aio  moved  t 
iiliri'  of  it»  lK>»rd.,  it  will  \«r>-  trntu  f  to  lit.,  in  > 
The  khIi-.  are  ru  u ,  and  iminot  Uitrtiute  lie  Mild 

M  to  tbi>  uuw  of  this,  and  win  ti  e  r  ilU  platform  ncu1i» 
feet  tn  tbia  way  [—  It.  J.,  Cartourtbtn. 

!Wfl  J  —  Engine  Ouery.  ^ Would  any  of  your 
rvad.m  kindly  tell  mr  bow  to  ut  tbi*  attain  \nlvra  of  a 
pair  of  engvnra  with  rylindrr*  f^in.  liorr  and  Hau.  iitroaf  T 
The  enginra  am  attarWU  to  a  .rum*  that  1  aiu  dnvtnir. 
and  I  grt  a  dml  of  UiUior  with  tl«  intrinc  lUcklng  ou  tin. 
ernttra.   Psfcinxi u  O.ik. 

[4W2T1  ,  Wafehlllgr.—  Ill  Are  «1<-ain  laundtica  undiT 
tile  Ffti.tory  Art,  and  it  ao.  who  arc  the  pt-nwma  to  infono 
whin  Uu-wtr  rulta  arv  broken  !   {'£',  will  aome  fellow- 

r.vjr  bflp  mr  out  of  the  following  dilfir-lllty  !    I  have  a 

larirv  quantity  of  flannel  and  wonlirn  »birta  and  drawer* 
to  wash  r very  wfi  k,  and  I  am  eon*tautly  havtitfe  oofi:- 
plainta  about  their  -lir.iAn.-v  Sum-  Imitmrtioiui  lura-  to 
waah  and  dry  tbe»  Uilnira  would  uo  doubt  be  a  im  at 
l<>on  to  many  of  out  fellow -rtuder.  befidea  ropclf.- 
I.ai  sntv  Max. 


[4Wi4  ]-Worm 
!<•  applied  to  worm-  aim 
•tup  iu  rata  in  •■  f— Q. 

14>7M  -  Steam  Laundry,  fan  any  i-orreap-mdi-nt 
of  our»  ►rite  infomiaUon  re*pi:vtlnK  neeemury  punt  and 
machinery  for  utartinff  awl  curryinit  on  a  banncaa  u« 
abore  I  Any  information  r*.f|M.-cUrii;  w-orkinir  and 
ireneral  manngoueat  will  xreatly  oblige- Curs  X*ri>- 


_  _,-  Wluit  mtiy 
to  kill  tho  uuaet  o, 


14K7W.:-  Cornice. -An  cxp.  n»ive  y.lluw  metal  cor. 
nkx  luitnut  U«n  un«uiUible  for  my  former  naidence.  w 
laid  by.  and  now  nn  asain  tali  inn  out  for  uae,  I  find  it 


In  «ome  pUctw  ouite  prom 
I  OtM  kindly  my  if  there  1«  any 
mux  brijfhtnea.  and  Unt  I  If 


frwn  damp,  *c  Will 
way  of  Featuring  it  to  ii 

»'.  matertaU  and  pron-M  n.\<»mry  for  the  pui|io»t.  :— 

DoouXaMi 

'4««7.'-B4utctd    Butter. -Could  any  of  your 
i  inform  mr  aa  to  btat  way  to  tweetcu  or  rrsture 
r  l    A.  Xiarmt. 


Hot  Air.— I  hare  a  rhnmber  in  which  nr. 
i-lea  hare  to  be  dried  by  hot  air.  At  prraent  tin 
air  u  driven  by  a  fan  through  a  red-hot  iron  pipe,  and  a 
temperature  of  |*o  caady  tuauitiiimd  by  regulaUng  the 
vpeed  of  the  fmi.  Would  the  moLtture  lie  eva[«irat*.] 
more  ijubekly  by  a  atrtirnrer  cumnt  of  air  at  neorropuiril- 
inirly  lower  temperature, itayllMr*',  or  in  thi  preatnttLraught 
aud  nigh  temperature  more  etfeetive  !  YfetiAU,aw. 

;4K7W.l-Oy»ter«.  An  oy.ter  beinir  forced  upon  in 
•>  |arate<I  from  it»  »bell  |>v  a  knife,  and  immi-ifiat.  |y 
BWalluwrtl.  la  it  alive  or  dead  !  Some  maintain  that 
the  cuttimr  of  the  nitmeetiim  with  the  shell  cnuota 
inatant  ih>ath.    If  no,  why  !  Yehai-mw. 

;4HJ30.]-C»narle«.-We  keep  abc«lt  fifty  c«J»ari.a 
in  an  anary  m  a  gr>-«nhoUM-,  but  at  the  aire  of  two  or  ut 
inoat  tliree  jinr?,  tiny  ajlbceomc  aatlumitbitl  and  die.  l> 
th«  to  be  accounted  for  by  the  midden  twrUliona  of  tem- 
perature, aa  they  liTe  much  longer  in  cage*  in  the  bout*  ' 
-Yttan.au. 


f«S731.)— Pitting  up  Small  Lathe. -I  am  trying 
to  tit  up  aroall  lathe  3jin.  centre,  and  want  to  know  the 
eaaiect  way  to  bore  hraibttuckj>withoutaUllie;BU«ofnuin- 
dlt-l  to  make  atrong  tool  ;  angle  of  cone  in  ditto.  Also  If 
a  rollar  of  tin  and  tine  i*  good  !  flow  arc  the  Bfeaed 
mandreU  of  nucb  latbia  aa  Itrittania  Co.  and  other 
maken  fitted,  there  being  no  rapa  on  hoidatneka  to  allow 
conea  to  be  inaerted  !— Tyho. 

Kindly  »Ute  the 
have 


.U-lrrtfin'  UlenrIfgroe°VS,  w^'themi' 


tu  en  tiik.  n  :  The  engine  la  a  tinrple  higli-prewure  one, 
t  omiah  tulvta  and  link*m^lbun  ;  wiam.  of  eyl  , 
;  hngth  of  •trokc.  ftft.  ;  atcam-preaeurc,  4-Mb  — 


e  Brass  Wire.  —Home  braaa  wire  of 
which  1  hate  bad  by  me  for  a  few  yean 
bo  buttle  that  it  cannot  be  bent  without 
breaking.   Can  any  reader  kindly  explain  bow  thin  baa 
remedied  !— No  Nakx. 


hutipened,  and  can  it  1 

I NMM, ;—  Electricity. 
In  the  outer  jarv  ia  broken 
cTanulated  xtne.  After  pi 
the  itubtin.  and  pUced  tht 
tongue,  and  found  there  wi 
I  then  Joined  them  all  in  « 


1  I 


«l,  and  in  the 
them  togeth 
wire*  ot  on 
nail  current  ti 
and  again  pb 


1  I 


I  wetU-d 
U  on  my 
retrieity. 
J  the  two 


1  tn.U  t 


td  a 
ring 


rxjM 


dcfli 


k  too  Btrong 
tell  with  the 
i  the  inagnet. 
i  [t,  anil  found  it 
t  a  galvanometer 


tor  my  tongue  to  I 
current,  but  it  seel 
I  tried  cereral  ott 
would  deeoanpoae  water  Blowltr, 

needle  hlichtly,  make  a  xmali  acratehing  no  Me  in  tele- 
phone wh.-n  etinnettain  wax  made  lahuwing  that  it  luxd  a 
^.tglit  inagnetiaing  power;,  and  enuard  a  nharp  tinphug  it 
the  wtrea  were  plH.t.l  otic  on  i-ueh  cheek,  With  one 
~  (Htratc  cell  nlled  with  the  solution  It  did  not  hurt  my 
tongue  tu  lick  the  wire*,  would  ring  a  bell  atrongly.  <!•- 


:4Wti  ;   Quinsy  and  Sore  Throat.-To  Db. 

ti.«t  m-  -Will  y.  u  kindly  adviar  in  the  foUowing  !-I 
hate  Utt  Iv  Uvn  •iibjeet  ui  the  .|uin«y  or  inlUtnunation  oi 
the  bMuulB  of  the  tliUMt  I  ahouM  be  grateful  to  you  for 
advice  aa  to  the  nn  hub  of  pn  renting  anotlwr  attack,  and 
aUu  nhould  be  glad  to  know  tlx?  beat  mean"  to  prerrot  itx 

rugrcMi  when  I  feel  the  tint  xymptoma  of  lb*  coming  on  T 
have  had  mrdirwl  attendance  uo  two  oce&slocxa,  with 
great  xueceaa  ;  but  I  wiah  to  be  able  to  diapetxxe  with 
luttlieal  aid,  If  ixxtaiible,  ox  it  eimtea  rather  expensive, 
combined  with  loss  of  time,  4e.  Any  kuul  hinU  wul  be 
thankfully  received,  and  will,  no  doubt.  Ik-  of  great  an 
vice  to  many  of  •  ours,"  rui  well  ax  inyxelt  —0.  Kavrt. 

iKts  -Winter 

make  sketches  i.ut  of 
oodn 
Will 

to  the 

J"^.ublM 


Sketchlnf.-I  am  anxioii 
d.x>n  Ihu  winter,  and  wiah  to 
lor  the  purpose,  with  «  xrin-lo 


•  impose  wati-r  fast,  ut'Seet  a  galvanometer  needle  7U  or  |  jn„  ,„,.  ^  billldmgs,  whie 

my  barn  machinery    -Hie re  Is  lift,  of  fall,  and  a. 


make  a  loud  xcmlcbinjr  uuise  in  the  telephone,  and 

•  uiisitl  no  tingling  w  bi  n  the  wires  were  placed  on  the 

•  becks  Will  some  one  km  lly  explain  what  i»  theditfer- 
Mi«  bttw«n  tlicse  two  •  leetntitiea  t  The  form.  rcur- 
rtnl  will  not  deposit  copper.— Mi  AWtxti. 

tk73o  .- Patent. -'  nn  valid  r*U-ntx  hi  taken  out 
•lunng  minority  .'-  tit  i  -i  iok. 

[4K736.^-Le4ral.- To  M«.  Waiaaagjatix— WenU 

you  kindly  advise  me  in  the  following  !—  I  bought  a  pro- 
prfty  two  and  a  half  yean  ago  cotiaixting  of  five  houses 

•  >f  one  flat  in  a  tenenu-nt,  for  which  I  paid  Cb00<  Tlie 
builder  and  myself  are  the  sole  proprv  tors  ol  tins  tene- 
ment, Tile  builder  wax  due  no  f  »B),  so  1  was  obliged 
•/H her  to  loee  thin  money  or  take  this  property,  ami  then 
settle  by  contra,  mn  he  »aa  in  difllcu]UL-».  Alter  a  bit  he 
startB  and  builds  another  tenement  in  the  same  »trr»t. 
and  up  against  the  gable  of  the  tenement  that  my  pru- 
Jierty  ia  in.  and  he  tics  the  one  into  the  othrr  aa  ia  usual 
iu  street  buildings  ;  hut  this  Uxt  tenement  is  like  to  fall, 
and  it  ia  dragging  mine  along  with  it,  and  my  tenants 
are  threatening  to  leave  these  Ik  uses.  Both  tenements 
belong  to  the  builder,  less  toy  flat.  Can  I  make  hini  take 
it  back,  ot  cun  1  aue  him  for  damages  I— J.  II.  J. 

Model  Engine.  -I  have  a  model  engine  of 
type  which  is  suited  fur  working  a  screw.  1 
ing  motxon,  Can 
n  as  regxrdx  size 
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1  Engine.  -I  bav 

hkh  is  suited  fur  ' 
ixh  to  fit  UMi'aame  with  a  link-tevea 
luiy  of  our  readers  give  mo  informat 


and  shape  of  the  expansi  n  link,  also  the  rnisb'  of  fixing 
the  lever  for  shifting  the  link,  ax  absi  the  throw  of  the 
iiwiitrlca  [  IV'  cyllndet  has  a  »ln.  stroke.  A  diagram 
and  sketch  would  greatly  help  —  Atiukii. 

[4sT.'».l— DlabetOfe.  Will  Dr.  Edmunds  please  give 
n  few  hints  aa  to  the  above  complaint  !  Also  w  luxt  d  <s 
lit.  Ixununda  think  .  l  In.  Feliexet'a  treotini  nt  of  the 
above  !  -A  CtnrxTXTWAX. 

;4i*7au  ]  Patent  Law.  Can  any  of  •' ohm  "  give 
me  their  opinion  on  the  following  k  iiotty  <iuesuon  '  A  patent 
it  as  granted  in  1*72.  to  which,  singular  tu  state,  no  claim 
wax  added,  but  merely  some  of  the  advantages  of  thi  pro- 
<vm  fete  enumerated,  and  the  real  point  of  value  entirely 
twswed  over.  A  large  ixuantity  ol  goods  manufactured 
under  this  process  in  Amenta  are  imported  into  Kngland 
between  the  ytxua  IK72  and  1K7K,  and  the  article  was  in 
universal  uxc.  In  1.17H  a  disclaimer  ia  Bled  by  the 
patentee,  which  disclaims  any  tiiUnU.m  onjhit  jxtrt  to 
•  hum  any  of  the  adtantagea  previously  meutionrtl  ax 
novelties,  but  put*  ui  a  claim  for  the  valuable  point  pre- 
viouvly  entirely  onutUnl.  What  ia  the  law  on  these  two 
points—  vix  ,  can  any  important  alteraUtm  be  .  tfsetwl 
after  a  lapse  of  six  yian.  and  if  It  can.  would  not  the  fact 
of  the  article  coming  here  during  the 
patent  wax  virtually  void,  prior  to  tl 
tiled,  render  it  null  and  void  '.—  Yksai 

;4K74>V,—  Science  and  Art  Olaaaaa.-  Will  some 
render  kindly  inform  me  how  I  am  to  proceed  in  order  to 
form  a  ' 1  Science  and  Art  (  lass  "  in  connection  with  the 
South  Kenxington  department  in  a  county  town  in  Ire- 
land, with  a  population  of  near  S.OOO,  U  the  Act  referring 
to  England  in  this  nutter  ia  the  same  as  to  Ireland  ! 
How  many  should  constitute  the  class,  the  rate  of  aub- 
"rripuon.  Ac.  !—  tlii  un  ut. 

;««41  ]— Layer.  —  A  teveT  10ft  long  ia  seeurrly 
fastened  at  one  end— a  weight  of  140th  ia  Buspeiided  fnnn 
the  other  end.  Wliat  pressure  ia  exerted  at  a  point  Ut. 
from  the  end  fastened  to  the  ground  r— Yxsalxaiv. 

;««4J  l-Bricka,  TUea,  and  Kilna.-WiU  Mr 

Everitt  kindly  state  if  Mr  Edward  Uobson's  book  .«  the 
u!»ve  subject  gives  parti,  ultirs  aa  to  glazed  tiles  and  kilns, 
and  methods  of  tiring  same  I  -E.  II.  E. 

;4H749,]— To  "  P.R.A.S."  Can  you  reeoiuni-iid  a 
elieap  micrometer  to  mexture  apota  on  sun  T  If  you  use 
s  glass  grauuit  one  in  focus,  would  it  not  show  dust-spots 
ou  It  "  1  supfaisc  you  must  not  use  •  spider'a  line  mitTo- 
nteter,  as  sun  would  scotch  them.   A  hint  would  be  tie- 


>  yean  that  the 
•  the  disclaimer  being 


tomKal  Bpecuni  na  •— W  S. 

[4.-717]  —  Lunar  Photo graphxi.  —  Would 
reader  give  me  instructions  how  to  produce  a  | k  ' 
of  the  moon,  and  olilige—  Ax  Ahatccs. 

[«I7W     Mlcrofeoopical.   Will  Mr   A.  E.  Davis 

say  U  the  Tollts  attiplirier  can  be  used  for,  sav.  j  and  1-12 
Ibxse's  ubjertive*  '.  If  it  can,  It  wul  be  a  groat  boon  to 
micrtxMxi pasta. — Wx.  Courts. 

;4K7 49.  -Induction  Coll  and  Water. -To  Mn. 

I.xvi  »«rrx  Thaulu.  My  object  in  view  is  the  easy  de- 
composition of  water  in  large  quantiUex  aud  by  electri- 
city I  have  thought  that  by  trying  tlectrssdca  of  tliff  it  - 
ent  kind-  and  whu  h  would  influence  one  or  other  of  the 
gases.  Will  you  please  say  the  possible  amount  of  i 
in  this  way  ^mu,L^  d»  mi'utt'^roUlr«TI 
Txi.ximAriii»T. 

1^,  Working  Models.— lisving  seen  some 
mechanii  al  working  models  of  a  railway,  orgsji-grintler, 
ship,  sic,  I  should  1>e  gUd  to  know  if  there' ia  any  work 
l«iiUJi«l  which  w  tuld  guide  and  assist  a 
of  rack  figures  -lovoxAur*. 

[4K7JI   -Water-Power.-I  h*ve  a 

'  I  wauttoctilisefor 


water  as  a  t:iu    pipe  would  take.    Wanted  to 
what  pom.  r  I  should  hate,  and  whether  a 
ordinary  wxtentbeel  would  be  best  !— FxtiKra. 

[4H732  ]-T«»,-To  Dx.  Eoat-xist.  I  note  that  you 
strongly  londi  ntn  the  use  of  tew  and  cofTt  ••  Oaiul  yuu 
auggc-t  any  bamihs*  aulmtitute  '  1  bate  b*«:ti  utdrxg 
milk  dtuti.g  tlw  auttttner.  but  find  it  rather  coW  for 
breakfast  now  that  the  winter  has  set  in.  Would  cocoa 
do  !  Your  attention  to  this  would.  1  hate  no  doubt, 
oblige  othen  aa  well  xa  me.  Allow  me  to  say  that  1  have 
benefited  lonsider-iMy  in  health  by  atteniiinx;  to  yuur 
instructions,  uiul  tluiiik  you  for  the  truubU*  you  take  in 
writing  so  fiv.  lv  in  tliU  paper.  -  iitia. 

l-7j3 ."- Legal,  t-uppose  I  had  «  wife  and  tarts- 
(hiltlit.11,  two  eotia  naru'ivi  A.,  agect  25,  and  It.  ugttl  91 
ytxm.  and  unc  dattxbter.  I  make  a  will,  leavuig  all  my 
property  to  my  wile,  and  after  her  death  the  property  to 
be  ei|Utuly  divided  tt-taccn  my  son  II-  and  my  daughter  ; 
to  my  son  A.  I  gite  a  maximum  sum  of  £1.  My 
danghtrr  dies  before  me;  afterwards  my  dttath  txctarw, 
and  the  will  u  h-ft  nnalteroti  ;  then  next  my  write  diew, 
leaving  the  sons  A  and  B.  sole  aumvors  ;  iigain.  luy  son 
B.  dies  inteautle.  teat  ing  a  widow  and  two  chihiretA. 
What  claim  has  the  *•*  A.  to  the  ]>ro]H.'rty  t—jCM  Cox. 

I4B7&4 '-Musical  Box.-I  have  received  s  lz  air 
musicul-box  with  drum,  helix,  and  xither  acciiiopani- 
mentx,  from  bwiUcrUnd.  it  pUyw  the  airs  all  right,  and 
there  is  no  squeaking  like  I  have  found  in  some  l«j»e»  ; 
but  there  is  a  iamng  or  tihrwting  now  when  it  ia  play- 
ing, though  I  have  done  everything  I  could  think  of  to 
remedy  it.  The  tailing  1-  bean!  whether  the  accompani- 
ments tire  in  action  or  not,  and  also  the  lid  being  open  or 
closed  make*  no  (imtrvnce.  If  any  reader  can  suggest  a 
remedy,  they  will  oblige-E.  J.  N. 

1 1-7  j  ;  -  Father's  Liability  to  Maintain 
Widowed    Daughter.  —  Will  Mr 


Daughter, 

answer  the  fallowing  ^ucstitins  T 
age,  and  a  working  ineehauic 
middle  life  ;a  wntow  nt^xily  41:1 
chargeable  to  the  pariah.  Tl 
towards  her  maintciuitct 
of  her  past  aupport.   Can  they 
so      A  MXCMAM 


WrthettitlU 
I  am  nearly  70  yvwrx  ut 
1  have  a  daughter  in 
who  baa  made  hers*  II 
II,-     -  1  .:  !i  -1.-  -   -   ;  i..-j-t  p.i> 

mtftoiT) 
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[IWfitv;  Screw  Propellera.  Will  aintf-  tvTTt.- 
aptindent  give  a  simple  rule  to  find  the  pit.-h  of  a  screVA  - 
niop-  Her  f  Also,  h  jw  to  find  tlie  angle  of  the  blade  f — 

;4t-757  Portrait  Lenses.  Ia  there  any  xpieiaj 
adt  antage  In  using  a  portrait  lens  to  take  purlrsiui  witii ! 
Ilavlug  gelinine  plaU-a  of  great  aenxitivenesa,  with  my 
landscape  lens  1  can  take  pictures  in  a  fractim  of  a  sivxiDtf 
t'nlcsat  1  xttfp  11  portrait  eombinauon  down  very  ctioxxder- 
ably,  it  would  be  unnu»nii.-ewble.  Am  I  right  In  thinking 
portniit  Irnsea  have  Is-come  obsolete  •invt 
auction  ol 

LlOHT. 

i^t.'-  ]  Stereoscopic  Lena.— What  is  the  mean- 
ing of  a  row  of  figures  troni  I  to  12  engTuved  on  the  front 
of  the  Lirul'b  atercoseopic  lens  !  The  mount  is  patented, 
but  what  have  tho*'  Inures  to  do  with  it*  utility  !-»i.i 
AfMCA, 

uj^^^r^,  wrfunf^rdi^ 

ing  the  use  of  substitute*  for  bops.  Who  rfor.  use  the 
tlmt  xre  advertised  in  the  brewing  paptrrw  ! 
_  her  correspondent  of  tlie  Timu  declares  that 
is  freely  used  aa  a  substitute  for  hop,  and  be 
suya  It  makes  vu-.h  a  gtsid  bitter  beer  that  It  might  openly 
be  used  bat  for  public  prejudice,  Camomile  grow*  wild 
anywhere  in  Lnguud  .  it  never  falls  like  bop,  and  it  is,  I 
believe,  wholesome  Why  should 
used  !-UoKt  Bbt«  mi. 

.4*7*.  -Enamelled   Coins.  In 

triuU'  ju»t  now  Ui<  iv  an?  uutaj  Ucauu/ 


it  uol  \k  k'u*  r Ally 
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.-nmiellcd  i\iin«.  Are.,  and  we  think  that  ft  'i'tiM-i; -'ion  of 
th.- loctle.l  ol  their  production  would  be  <■•:  •  :.uil  by 
many  r>  vdcrs  i>f  your  c\,*  ll.  nt  J  .timiil  II  any "1  your 
able  contributor*  wotiM  kiudlv  favour  u*  win  this 
uitetvwtlug  prt»«»»  so  a*  to  enable  nn  amateur  t.  •  ».vo:u- 
titi.h  it  would  be  considered  i>  booo-ut  tiny  rate,  to- 
Jtw  Um 

[ 4SJ«1 .1— Legal.—  Will  Mr  WrUicrfl.  M  kindly  »mw 
the  following  '  A.  lend*  H.  £.in  iu  .ij  i»  i  .mi'..  \V)i  it  t* 
the  simplest  ]■  rsl  form  II.  cmo  give  A.  when  tb'  re  it  uu 
security !-Woiias*x. 

[<MNs.]  Jerks  In  Railway  Trains  caused  by 
Continuous  Brakes.  Mr  Mnttoo.  ib  lu»  u  tter  p. 
JS.%.  under  above  lii«Iu«,  >.  iv  truly  ~iy»  "The  M-nsttioii 
cati»cl  top*«*ng.  r*  by  ■  unt.if  «  -rwlitini  llieiti.clvc* ' 
M  11  ll  U* hnicnily  called,  I*  v.ry  unpI  -.-.tnt  "  Wuukl 
he.  or  anyone,  kindly  suy  what  is  tlw  be.t  pneition  for  n 


t  tu  u  r  til  it  it)  Larrl.u'.' 
t  it.  much  a*  fustible  this  l 

ditijuui  »*it  r— n. 


up,  » >  a*  to  ueutral- 

Dt  setivltl  >u   to  hi* 


[4Bm.]  Recovery  of  Silver.  In  trying  t»  m- 
,ntiu  dm  from  my  "silver  residue*"  by  tu*ing in « 
plumbago  crucible  with  curb  of  scsls  in  •  liuick^Jnith'* 
forge.  I  had  the  misfortune  to  link  tlw  crucible,  and  the 
liquid  mass  containing  the  niter  gut  dissipated  muotig 
tin-  surrounding  cools.  The  cinders  I  collected,  anil  would 
Ifvtl  grateful  it  some  of  "oun"  could  inform  mc  if  it  is 
Inhibit*  to  ninvcr  the  idlvi  r.  find,  if  to,  to  describe  Uli? 

process  I— A  Ctrwsv  M  imi  >    \  i  :. 

1*7711;   Caustic  Soda  and  Carb.  of  Soda. 

Will  Mr.  All.  n  kmilly  inform  If  it  in  possible  to  .ttimatc 
the  quantity  ol  each  —  tit ,  sodium  hydruti  und  .arhan- 
itv  of  soda  Naj<  O] ;  by  taking  advantage  of  the  insolu- 
bility of  N'n.i  o,  tu  alcohol  — e.g..  Ink.  the  mixture  In  a 
Jry  state  and  digest  with  abwdute  alcohol,  Biter,  lest  IU- 
ti  t:e  with  itd  Mil.  of  mlphurii'  add  for  aodium  hydrate, 
and  list  Mllri  f,.i  <arb.  Mala.  The  usual  barium  imetbud 
I-  not  applnuMc  for  my  i-rcscnt  purpose,  ftninevr. 

MTRJ  Llftlntr  Power  of  Oas  In  Water. 


;«JKI.'    Linen  Iklannfacturo  in  the  United 

State*.  Out  any  rrwdur  ti  ll  roe  the  principal  pL»o-» 
wbeiv  linen  manufa.  turintf,  blwkin^f,  dyetik?.  Arc,  ta 
•wrrtiii  on  id  tl*  Statins  and  alt  'iln-i  it  i.  .in  .  vt.  imivr 
induitiy'  there!  Alao.  name  of  any  bookf  r.-1-irintf  to 
linen  and  eott.in  nutnufac'itrinff  in  iViu>rn-«.  or  j  hiiii  iI 
devoted  to  textile  tradea,  uu  I  wKi-re  pul>li«ht.|  At  1  in- 
tend gotruy  to  the  Vnil.il  BtsUw,  iu;t  tixfonaiti  in  on  Ur- 
•ubjevt  will  be  thankfully  it-  .  i.\  J.  Sly  Luik..  it  in  the 
ruMihmg  di  p.utnirtit.   l.ro,  H. 

ftsriil  ;  Engine  Query.  1V01  ».irae  kinl  reader 
t.  II  wluit  i<  tin  aiiulUat  iw-'e  rylimli  r  with  whit  h  I  txiuld 
iret  I  horae-power,  and  w Itat  w,  iji,:  w.mll  C)«l..rl  be! 
Al-o.  «i/t  of  t.  .Her  rwiuirtJ,  and  •trctigtli  ol  Kiiue  '.— 
Aaxiol'a. 

'infiB  '-Alpebralc  Question. -Will  »ht  of  tlie 
r-iilertof  the  Kt.it  i-n  Mi.ium.  (five  u»  llie  •olutiou  to 
the  followtluf  ulsfbraiL'  ijuntion:- 


»<  -  I  V 
121  -r  it," 


3*  t  s»  II' 

3  -  1'  ,.  Si' 


It  in  in  Chambers's  «t«»rf«n#  .f.»n»,  am!  tbean»weraa 
sriven  bj-  the  key  is  ?,  whi.li,  th  iuirh  Iumiu  t  l>.~.tt'.-Uy 
trtrtl,  wr  are  unuDte  to  prodUL*\— T.  W.  am  J.  L- 

[IMfftij  T  PhotogTaphy.  ~I  w^tnt  to  know  h-iw-  to 
ptotluw  »  purttlve  ptrture  on  dry -plate  from  j  negative 
of  the  mine  kind.  lVrhapx  Mr.  I\anr  e>ti-r.  w  L.>  v  ilun- 
ttrers  the  infoniiaUon  in  No.  Wil.  will  tell  me.  Also, 
whether  tile  »ud  fwaltiu'.  wljetl  fn-luittl.  will  an«wer  f  ■« 
a  magic-lantern  slide!  a.  I  biite  a  liu.uu-isiit.ni  with 
:«1  raodenshw  lenses  and  ifin.  ol;i  i  (-tfl.i—  •  Uow  luu«t 
I  art  U  work  to  make  a  camera  to  take  pliot.^rapl  •  from 
J.  and  all  jatt  tl.  uLtn . 


them- '  rttnte  «iie  of  ca 


li  ..   i.  (■ 


i  -  -  -  1, 


~  |—  Electric  Pendulum.  -  To  Mn. 
i  —l  would  be  thankful  to  Mr  lAne-.ttter  to  (rive 
rite  the  sue*  and  "ketch  of  ah  eht-trte  peuiliilum  not  more 
titan  1ft.  koujr.  By  sises  I  tneitn  lire  of  « ire  for  eleetto- 
ntatrnet,  size  uf  iron  eon*,  lenffth  of  bobbin,  .  1  hale 
purehosed  no  part  of  the  clock  as  yet,  and  will,  therefore, 
Lake  your  ailivr  aa  to  the  works  I  should  procure.  I 
would  not  wish  to  have  the  dial  more  than  lira.  din.,  as  I 
latx-nd  to  inclose  all  in  a  frrt-warki dense  with  (thus  front 
wh^ti  complete  To  save  tmubb'  I  suppose  I  may  adopt 
the  |ibtn  *lieU-b".l  at  |>  231  of  our  Mn  n  tMr  f or  traos- 
ratittimt'  tlie  motion  of  the  pendulum  to  tie-  work*  of  the 
eloek.  "  I  reouire  only  the  simplest  train  of  a  heel*  to  show 
the  minutes  an'l  hours  on  dial.  Mr.  Lan-uster  w  ill  kindly 
Uar  in  mind  that  I  have  a  cik»1  sutiply  of  t.wls.  und  list,- 
.k.ne  many  joU  in  towieetiun  with  aleetruty.-T.  J. 
O.  C. 

;kw . Oildinar  on  Leather.  Can  any  f.llow- 
rt -ft iters  ol  the  •■  E  Si."  irive  me  infunuutl  in  at  i  irtnls 
proeest  of  rilduw  Hi  ili-sii.ni  on  batle  t.  such  a*  !»»*• 
binder**  protect !  But.  Ilbvuik  to  cover  a  larste  snsir  at 
one  time,  I  reouire  a  tack  to  hoM  the  leaf  liii  the  pattern 
is  burnt  in.  I  have  at  present  used  oil,  but  I  Uikik  this 
i  the  lustre  of  the  metal  leaf.  -  iJiLauas. 


[4HT<ti  ]  One  and  Leather.  Will  torn  ■  one  inform 
me  what  is  the  best  means  in  employ  to  p.-.  vent  gas 
lienetraUnK  tluoiwh  leather  !   W,  L.  Carus. 

[«ktto.]- Borlmr  for  Sunk  Safe.  -  We  hue  a 
aisle  ontainirw  valualiie  paper*  lost  several  y.ars  ajoina 
stream  wlUcft  was  liiifh  at  the  time,  but  rum  it  it  ircce  - 
nally  dry  ;  the  tssi  is  of  san.1  enUmllnx  some  l.»ft  dt.  j> ' 
I  want  to  know  if  any  of  your  readers  ran  irive  me  any 
inionnatiun  pertaining  tu  an  instrument  that  it  could  be 
found  with,  or  any  way  that  would  enable  m"  to  fbii 
it,  if  there  is  any  instrument  made  for  sueh  use.  - 
1>  t."  Mi  tttu,  I^nmcr-stn et,  IXnvet,  Colorado, 
t'SA. 

;«m.]— To  Mr.  Wetherfleld.  Tlie  I'tvlted  Tele- 
plione  Coui|*tny.  iu  llieir  |iroefs>  tu*,  stale  l'ns.x...Jinr* 
will  be  taken  aautnst  any  person  who  mannf  eturts.  su(>- 
plies.  or  uses  any  inatruuunts  iufriri|rin>;  their  patents." 
t  'an  or  cannot  a  person  letrally  make  a  telephone  or  other 
IMlWII  article  for  his  Mile  private  us  '  For  instance,  a 
pair  of  telephones  eisjnmuniititinjf  Is'twiw-n  hit  other  and 
factory.  Or,  would  audi  a  course  be  liable  !— Tkt,t- 
rmniK. 

t ssrrTi . J  — Coloured  U»rhU.-Would  "J.  F.  E." 
kimily  (rive  a  few  bints  on  the  making-  of  coloured  lurhta ! 
I  cannot  get  mine  to  bum  satisfactorily    My  coiuposi- 
I  is  -Jd  of  chlorate  of  notatil.  ti  ol  nitrate  of 
f  shells-,  1  of  suliJiur.    For  r      !>  ehUnate  of 
.  of  nitrate  of  atnmtiii,  4  ol  nitre,  i  of  sulphl'le 
r,*  of  shellac,  eiliould  the  toui|sstluou  be  ramuied 
i  cms*  ur  not .'— C.  8* 

[ttTTa.j-SmaU  Castlnn  in  Bronze.  Will  one 
of  our  subscribers  who  is  well  actiuamicj  with  the  nultter 
say  what  is  mixed  with  the  sand  for  small  castings  in 
brooiel-O.  X. 

[4W7t  -Watch  Repalrlnir.  Would  "A  Fellow 
Workman."  or  some  of  your  abb'  oirrwnomlents,  kinlly 
.dJiire  me  with  the  followuw  infunnatioo  -How  am  I  to 
is  ilisb  watch-screws,  and  to  know  the  numls-r  of  vibratious 
of  a  hair-sprm*  Ufore  applyinif  It  to  a  waleh  !  What 
are  the  best  tools  to  burnish  the  pivuta  '  -  Atonies  Fri^ 
Mw  ffott««. 


Hon  for  UTern  i 
tsaryU.(.ot.he 
potash.  Iliiln 


WW  is  tte  ritipea-llve  Uftinif  po»-r  in  water  of  ntnui- 
•jiiierie  air.  and  the  different  -a^t  |tt  cubic  foot,  when 
o.nflned  in  uir-tisrht  vessels  .'   And  wliat  books  utv  Ulose 

uu  the  subject !— K.  E.  C. 

ii77*  ;  Self  -  Acting'  Oear  for  Stenm 
Hammers.  Will  aome  c.-irrespondent  who  knows 
kindly  jfive  opinion  as  to  which  is  the  best  valve  und  self- 
ai  tintr  iftur  for  stiwin  hftmnit  rs,  with  deacriptioii  of  tlie 
same  —  Ei.«  Asi.Tiasss. 

[is;;o  Legal. —To  Mn  Wr-turitriri  •<  —  I  have 
sol  J  a  bieyrle  to  a  man  to  Is-  paid  fur  by  monthly  instal- 
ments, lie  sisniid  an  aim.  nu-nt  i,with  a  siafs-nii)  stump 
on  ,  which  sa}-s  the  bicycle  i*  i.iine  w  hite  it  it  beiiur  paiu 
for,  and  il  lie  fail*  to  pay  the  instalments,  I  can  cl  inn  the 
nuieliine.  Now,  as  he  has  not  paid  up  f  .ir  a  lonjr  tinu*.  1 
a  i tit  to  know  wlH'tber  1  ran  n  and  setae  the  miuhine  at 
l.la  bouie,  aa  1  have  not  bad  tlie  opportunity  to  take  it  on 
the  hiirhwav*  It  would  be  no  use  tn  sue  bun  f  or  lulsni-e 
tliroturh  a  court,  as  he  has  tftil  notliitur.  Can  I  iru  Co  hi* 
house  and  hvully  demaml  it,  or  mutt  1  (.xl  otlioid  iiuliio- 
rity  to  do  so  .'   Nr.it  rw-QM-aiDKa. 

4-7HU.'  Crankshaft.— "Hie  ln  urinit  of  my  enuik- 
sluttt  next  the  flywheel  at  tiir.i  t  tri  ts  hot.  It  lias  1-  vli  iu 
use  two  yrars,  uWiut  six  houi*  a  day,  mid  it  hat  irittll  no 
trmble  until  lately,  1  took  it  out  and  eh  lined  it,  with  no 
letter  remit,  rtmietlrrie.  a  little  oil  will  eool  it.  at  other 
times  It  won't.    Will  anyone  tall  me  what  to  do  to  it  1  -A 

Datvsn. 

[itiTMl.]— Pumps.  -I  have  two  plururer  pumps  driven 
by  Bearing,  and  ev.-ry  time  tlie  suetion-valve  close*  they 
make  a  thumpimf  noise,  anil  the  tui  tion-pipes  slutke  very 
badly.  Could  any  of  our  reader*  alio  has  hud  anythinir 
to  do  with  pump,  ti  ll  me  bow  to  stop  the  noise  and  keep 
the  suction-pipes  fixim  shakuwf  '  Tlie  pump  sets  as  tinu 
as  a  ruck.— A  1>hivkh. 

[vn^j  ; -Watch  Repalrlnfr.-now  u  the  hair- 

*r»nmf  fast*.tied  to  balauot-wli**  1  of  tiencva  wuteh  1 
Havinir  luid  misfortune  to  break  off  in  cleitniiiR,  and  can- 
not see  bow  to  replace,  must  1  take  old  spring  for  sire  of 
new  one,  or,  are  all  made  one  sire  1  How  can  I  twrhten 
i-'-MiUlor  round  the  jewct-eovcr  at  it  comes  off  when 
tiymg  to  put  lialanee-wheel  in  position  !— H.  Fat. 

's*.-.:  !  Graphic  Methods.  I  wish  hi  obtain  a 
work,  if  siw  h  exists,  i  italiiinir  me  to  understand  the 
irraphir  reprtwentationa  of  seientiflc  faetaandcnleulatiimt- 
Tltey  seni  to  !«•  uwsl  in  all  bnmrh's  of  arirnee,  hut  I  fail 
to  see  the  why  and  wherefore  of  the  method*  employed. 
Any  information  will  be  lhanfully  received.— J ,  i '. 

-Photographic.— Will  some  kind  photo- 
irraphic  tnend  nil  me  of  a  nwdy  meaju  of  (irtsliiitiituw 
sihcr  in  a  metallic  farm  from  gelatine  miralive  and  silver 
print  fixing  baths  in  a  way  that  aa  much  aa  possible  may 
be  made  of  the  residues !— J.  C. 

;d*7*v.     Tension  of  Warp  Beams.  In  the 

/nirn/or's  lUrttrxt   issued    Nov.  oth,   l4***,  tlu'tv  Was  a 

patent  uffere.1  fur  Mile  fur  maintaining  cjual  tension 
throughout  the  entire  length  of  the  warp,  without  either 
weights  or  springs  applicable  to  any  kind  of  loom.  If 
any  of  our  readers  could  inform  me  bow  this  is  done,  and 
give  me  a  drawing  of  same,  I  should  feel  greatly  obliged, 
and  I  am  sure  many  otliers  of  our  readers  would  also.  — 
1  II,  W. 

.««.(«.: -Piano  Soundboard.— To  M«.  Dtvirs  — 
I  hale  tuade  a  piano  back  and  hate  got  on  the  wrest  plunk 
and  cross  pin  piece,  I  have  also  jointed  up  the  soundboard, 
but  I  am  now  at  a  standstill  as  I  cannot  get  at  the  right 
thickness  to  plane  the  Miundboard  to.  I  thought  of  mak- 
ing it  fin.  at  bass  end  and  a  trifle  thicker  at  Uvblc.  but 
I  am  toul  it  should  lie  thinner  at  treble  end.  Will  you 
kindly  inform  rne  which  end  of  ».unilt»sird  should  he  the 
thicker'  And  also,  should  the  soundboard  be  stouter 
for  a  trichord  than  for  a  blchurd  .'-baa. 

[t*7K7  :—  Discharge  In  the  Ears.— To  D«.  E«- 

wl'slM*.—  liors  not  this  indicate  u  disease  I  1  was  eager  to 
,e,-  [Ills  fully  answered,  aa  I  had  a  fin  whose  right  ear 
discharged  much,  and  we  used  to  witness  very  like  a  dis- 
charge coming  from  his  mouth  at  night  when  asleep.  He 
had  this  for  some  time,  H«  used  to  look  pair  and  thin 
w  hen  lie  arrived  at  lo  years  of  age,  JIc  was  taken  ill  and 
.lied  within  four  ur  die  days,  lie  was  full  of  spirit  and 
life,  The  doctor  opened  him  to  ascertain  the  cause  of  so 
■ii'ldeit  a  di-atn.  and  found  that  the  stomach  was  imt- 
forated.  He  could  not  say  if  it  was  caused  by  typhuid 
fever,  or  by  tubercular  d  iaraac  ;  but  the  doctor,  who  had 
known  the  buy  for  years.said  it  must  have  been  tlie  latter, 
a*  he  foretold  his  death  at  17  years  Now,  I  havo  grieved 
much  for  not  basing  had  the  running  from  the  ears  seen 


to  ;  hut  I  had  tlie  same  tiling  when  a  tsiy,  nut  gr 
it,  and  thought  be  would.  But  why  I  wish  t )  (now  more 
of  the  matter  is,  I  have  a  girl  aged  9  years,  who  ra  Id  the 
«  on.'  way,  and  the  oars  smell  very  strong  indeed.  1  should 
be  glad  to  know  if  there  is  a  ntnedy,  as  I  am  afraid  of 
listing  her  ;  slut  has  the  aome  appearance. — Ax  Axxtoi  t 
Fatueu. 

,*s7rri.].  Pianoforte  Bridges  I  observe  that  in 
old  piano*  the  bridge  («  rttaile  in  one  piece,  whilst  in 
modern  instruments  it  is  made  in  two  distinct  parts.  Can 
anyone  iufurm  me  what  is  the  improvemeDt  effected  by 
ting  the  two  bridges !  And  also,  why  is  the  bridge 
nrved 

Ar.ii.Lo. 


■wrsi.J-Rheumntism. 

I  kindly  ; 


ts;ici  — Copyright.— To  Ms.  Wr 

In  pubUtrung  a  tHimiihlt".  i  .ailaining  exit 


quired  for  my  ptitate  family  use,  working  by  instruc- 
tioti*  given  lit  a  form,  r  mmtlior  of  the  "  E  M.''  Lately 
I  have  tnssl  to  *^ejit  the  *.ap.  but  witli  indifferent  sue- 
ceiw,  as  the  sent  I  mil  (sLtatHl  away  far  ton  quickly.  Can 
any  of  your  knowing  contributors  tell  me  of  any  suitable 
essential  oils  that  will  give  a  scent  permanent  enough  to 
leave  a  plcauint  smell  in  the  rlothe*  after  the  wash, 
instead  of  the  stupy  smell,  a*  is  usually  tin'  case  .' — Cock 
Roaix. 

[iWW.'t—  Watchwork  —  Will  any  render  kindly  in- 
fonu  lite  iwicw  of  Oeneva  sto|>(Hng  '  It  will  go  in  any 
position  when  is t  rest,  bu:  in  tasitu'  it  from  <ir  lsutting  it 
sharjily  into  the  fss'ket  will  ciiuse  it  to  stop.  The  hair- 
spring is  in  good  condition,  iuv  1  balance  dues  not  foul, 
but  has  a  great  deal  of  trceilom  in  pivot-holes.  Also, 

what  kind  of  nails  are  retrain  .1  lor  prepanng  and  fitting 
in  new  pivots  —Dial. 

1*791  "  Legal,  r.i  V  W  i  ii i  i  Will  t  m 
kindly  inform  me  what  Is  u«>— tsry  to  do  to  convert  aeopy- 
hold  plot  of  ground  and  two  o'.U  loltagcs  into  a  freehold  !  A 
ouit  rent  of  some  s*  per  tiiir-uiii,  uj*d  to  be  paid,  but  no 
claim  lias  been  made  by  tlie  lord  of  the  manor  for  manv 
years,  but  who  now  sends  iu  a  claim  for  a  small  amount  ! 
I  may  mention  that  when  a  new  life  used  to  take  posaeas- 
sion  £31  or  so  had  to  !*•  paid  ;  but  of  late  years  it  had 
passed  from  on.  to  another  by  will  only.— A  tk  usuiiatK. 

To  Da.  Eoarxns.  Will 
give  me  advviv  tor  my  wife,  who  t*  suffering 
irom  rheumatism  and  wcakiics*  .'  Hlic  h.is  l*ren  I,.,  it 
for  months,  and  has  had  m  dn-al  adnee,  but  don't  get 
any  better  at  all  Her  joint*  are  very  much  swollen, 
and  she  is  hardly  eter  fri  e  trim  pain,  and  seems  much 
worse  at  uiglit  time;  b-r  'ore  it  «  We  are  llting  m 
mid-Suttea.  Perhup.  y,.u  wilt  kindly  advise  me  what  to 
do.— .Vs  Asxtoi  *  Hi  snaao. 

KTiixanSLD. — (1) 
extracts  taken  from 
uigliah  copyright  wurk*.  t*  it  sufficient  to  mention  "an* 
and-M>  says,"  or  i*  it  niss^ssary  to  state  the  title  of  work 
in  addition  to  author's  name  '  (2)  Are  copyright  work* 
published  in  America  protected  in  England  !— Oorv- 

KlUUT. 

I+irfW-ToMr.  C.  Stretton.-Wlll  Mr  StreUon 
any  what  the  difference  is  in  the  large  ejectors  that  are 
being  put  on  M  It  engines  '.  I  see  they  are  taking  off 
the  upright  ones  and  putting  smaller  ones  on  to  lie  along- 
side the  boiler,  and  the  handrail  tits  into  them.  Also, 
will  he  any  what  pressure  there  is  on  the  wheels  when 
the  brake*  arc  put  on    T  Moiioas. 

[4H7»/]  Ringworm.  I  shall  feel  much  obliged  b> 
In-  Edmuntl*  ir  he  will  kindly  tell  me  how  to  cure  ring- 
wonu  iu  a  cbdd's  heud.  1  a|iplieil  iodine  until  I  believetl 
tliat  the  ringworm  was  destroyed.  1  now  wash  the  head 
twice  or  three  times  a  week  with  pure  soft  soap  and  warm 
water,  and  rub  ointmmt  on  the  parts  itiirht  and  morning. 
Still,  the  skin  docs  not  heal ;  it  is  covered  with  small 
pimples,  and  feels  hot.  I  have  taken  her  to  see  a  doctor, 
had  a  bottle  of  medicine,  and  the  ointment  for  her,  but 
they  seem  to  do  no  giswl.  The  child's  hcud  Is  now  in  the 
tome  state  as  it  wa*  two  months  ago,  A  word  of  advice 
will  be  thankfully  received.— A  Mm ntr. 

[4371*1 .)  —Ancient  Astronomy  and  Arabic 
Star  Names.— 1*j  translations  Into  English  or  French 
exist  of  Ptolemy's  "  Aluutgest,"  lHp|atrchus*  "  CstsW 
uientary  on  Aratus."  Aratus'  "Phenomena,"  and  of 
Manilius !  .Vlto,  where  I  can  find  detailed  information 
tif  tlie  meaning  of  the  Arabic  nam  is  of  the  stars  1 
and  al»o  puncmuw  the  various  name*  lone  by  star* 
and  constellate  m*  m  the  different  countries  of  tlie  globe. 

fcsTA. 

[ism  -Oelatine  Enamel  -CouW  anyone  IcU  me 
bow  to  get  up  that  beautiful  ettsmil  so  often  i 
showairds  !    I  believe  It  is 

special  manner,  and  poun-d  over  the  c 

•  Legal,    '  .in  anyone  inform  me  if  a  man 

dies  in  a  state  ot  insolvency,  whetliiT  it  would  prevent  his 
will  being  prov.*l,  or  what  special  cauana  would  do  mi  ! 
Also,  cannot  solicitors  be  made  to  show  people  the  deeds 
they  have  been  induced  to  sign,  and  any  they  wiah  mc  to 
sign. — tiooo  Will. 

;4WW.;-Snndial.-WUl  "Fit  AS."  Mr.  Lan- 
caster, or  other  correspondent,  kindly  dcaeribo  the  cjn- 
•truction  of  a  sun-dial,  especially  tlie  rules  for  graduat- 
ing it,  the  proportionate  sire  of  the  gnomon,  and  best 
dlam  for  trie  dial  Itself .  llcuse  give  every  detail  :  both 
of  coiutrufUoa  and  of  putting  inbi  |*>*ftf«n.  with 
working  drawings  to  scale!  Tlie  latitude  is  f>l.3t»  N  I 
would  like  to  put  on  it  com  pass  potntw.  signs  of  tlie  zodiac , 
days  of  the  mouth,  and  to  how  much  a  clack  is  fast  or 
slow  compared  with  it  on  any  particular  .lay.  If  these 
were  transferred  from  the  "  hortron  "  of  a  globe  12m. 
diam. ,  would  the  dial  have  to  bo  12in.  in  diam.  also  '■ 
MuLasTiMit. 

[leWCO.l— The  Great  Comet.— Can  any  correspond- 
ent aay  if  it  made  tlie  transit  of  any  star  with  Its 
nucleus,  and  if  so,  was  the  all 
all  particulars  ! — Hola&  Tivk. 

[tHNOt  ] -Projectiles.  If  two  bodies  b-  projected 
from  the  aome  point  ut  the  same  instant  with  velocities  v 
and  t-|,  and  in  directions  »  and  «(,  show  that  tlie  time 
which  elapses  between  their  transits  through  the  other 
point  which  to  common  to  both  their  paths  is  equal  10 
1  r  si  ato  («  —  si) 

rieoaai,  ' 


in 


V. 


o*  >■  • 
i  Viva 


Photos,  for  Stereoscope.  —  Are  any 

itisrrajiks  of  breaking  wavee,  waterfalls, 

Is  there  any  lock  aui  table  for 
ary  writing-desk  mure  convenient  and  secure 
I  in  general  use  with.  I  Uunk.  a  hook  to  it  1  If 
any  reader  suggest  how  a  desk  with  suei  a  lock 


t*Ht« 

instantaneous  _ 
tie.,  taken  for  iisr  with  the 

(48808  1    Locks- -II I 
an  ordinar 
than  tint  i 
not,  can  any  l 

on  can  be  securely  fastened  as  against  inquisitive  people  ' 
Si  The  locks  on  Gladstone,  bag*  M*>m  all  capable  uf 
t^ing  opened  by  a  single  key.  Can  this  be  altered  with- 
out subsitituting  another  lock  1  U  not.  what  would  be  a 
tuitable  form  of  lock  !  (3,  The  lock  on  t 
firmly  dose  the  end.  of  the  bag. 
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[WM.]- Cftmuba  Wax.-C»n  Mr  AJIro  kindly 
Inmrmmruf  some  oirlhod  by  wlil.h  w**r^  ■;*-«♦« .  Ulljr 
Camuba  wm.%)  can  be  delected  and  roiurlily  <  NJauftvi 
In  Mfflplf1*  nf  map  f  I  have  his  Vol.  II.  of  '*  CoitiinprriaJ 
Onrnnic  Analyst* m  ;  bat  hare  been  unable  lo  tlnd  a 
meth-xl  Ji^cnboil  fur  thrir  nttanutkm,  or  t»j  claburata 
one  myself  (vno  the  feet*  and  data  (riven.  Tlie  wipti-nlll- 
ratina  metlWl  doe*  not  •iwir»vr,  1**r  tb«  retuun,  I  btUuvti 
of  the  tosoliibUitv  of  Uie  n-'i.tinir  alerthaU  in  cult]  eth-r, 
cold  alcohol,  and  bi«ilph»U'  *if  eitrhain.  AUa,  hire  I y. 
from  the  font  that  the  wax  would  only  ho  pn  n  at  in 
small  quantity,  my  ft  *  .  or  so.  upnn  the  Uitnl  fatty  and*. 
I  har*;  alto  tned  betwri  and  petxuh  mu  «pirtt  a*  wlvcnt*; 
but  the  mulu  nave  not  been  at  all  utisiactory.  I  find 
the  separation  of  the  «otveol  from  the  aqu.KMj-t  »uluti-*u, 
-v  ,  in  the  m  i  i :  »'-•'■  a  -'■  -  ■  trouble  in  r ,  i  m  ■ 
On  wptulinn,  a  m  iifittu  nf  *olvmt,  insoluble  alcohol,  Ae., 
and  .t  |  u-  >'  i '  *  j)utioU,  tvsiilta,  f mm  which  I  have  !•••<  n 
ahlr*  to  Mpnattl  tlie  ttovon  yio  the  enae  of  Rolvrvti 
liifhUr  than  water)  only  with  .--  i1  diltl' tUty,  and  Ui*  n 
Imperfectly  Any  informati  n  Mr.  AtU-n  •  M  hi.* 
would  be  wry  grutef utly  rwived  by— rtarLKXfcM. 

[tttyfi.]  Ronovntinpr  Cabinet.- 1  wnnl  to  .in- 
prove  nliabby  estcriui  of  a  cubit*  l  which  Wit<«  nriirw- 
aliy  paint-.U  and  .uitu-Ih  1.  Had  I  better  repaint  and 
varnish  it,  or  ran  I  give  it  a  narr  appearand-  in  any 
other  way!  Uuwuuutl  proceed  iaeitbof  cur;  LwiW*. 

[«*»*:  <-To  H>.  Wetherfleld.  A  f.irmrr  djii.fr 
holding  a  farm  uu  ) »-arly  t«  nun  under  an  *frr*«-ronit  01 
twelve  mouths'  notice  to  «t«ii t»  nth'T  liy  bilidl-ini  or 
tenant— are  his  executor*  bound  by  thit  iurparhi>*iit,  or 
i  in  Uiey  i)uit  the  fann  at  an  cmrUer  period  T— W.  it. 

f4HH>7.,  Influence  of  Climnto  on  Neuralgia. 
— I  arn  very  much  mabjret  to  nroraliria  in  the  finr.  and  I 
have  an  *Lea  Uu.t  a  warmer  and  drier  donate,  like  tliat 
of  Australia*  (or  exampb'.  would  be  better  auitrd  fur  mm. 
<  ,ui  miy  reader  of  the  **  n  M  "  i-  :  me  if  it  wnul  1  c- 
bew  bcial  or  utherwiw,  *t\A  alu»t  j«ir1  of  Auttnilia  aould 
be  beat  for  me,  or  wuuid  Natal  be  ituiUible  T— <laiui\. 

[4K*fl.  1  —  LdfraJ.— Five  yi-nr»  £235  wua  Dialed  in 
trust  with  A.  for  B.  B.  marrten  C  C.  hunaetf  bonvwa 
from  A  *  on  promissory  note  ft  ur  years  agv»  £>V).  A. 
abseonds.  (^an  A.'s  ereditora  eome  on  C.  for  the  £ia\  A, 
s)fJU  owinir  II  tho  £2:M>  !  I'U-aw*  «dri>e  what  is  best  to  be 
done.  Hhoitld  piomUaory  note*  be  renewed  at  any  Lime  f 
— Tkl*t  M  •  •  •• 

[W]  HIwiIiTimI  TTwIll  **pijrmaM  be  gno4 
enough  b»  Inff unu  mo  a*  to  how  many  pinl-al/o  D-.uikll 
eetls  (tnltnary  ennstnirthm  I  w<hiM  irivt*  an  e*)tiiit  fOw- 
stant  current  for  intesuaty  to  that  developed  by  a  tnit  t>' 
of  four  biehramnU>  ocils.  pint  sue  (one  xino  mid  tuo 
ear  bona,  din.  M  'J'm\,  durimr  the  first  few  niinntej  of  its 
working  F-  t*.  6.  Y. 

[•erllO.]— Foro*  Of  Blow.  TTow  many  in'-5t<--»  would 
a  wvhtht  l-%rwt  have  X**  fall  to  Mnke  a  blow  oiu.d  U»a 
webrht  3t*cwt„  fulling  Tin.  !-F. 

[48811.}- Rubber  Bandaces  for  Ulcers.  &c. 

Can  Dr.  Edmund*  Prruranuixl  the  Martin  rul-Vt  r 
bsuyiage  for  uleers,  rmrMose  veins,  Are. — 8l  rraatJi. 

'i8«12.1— Work-Bonch  for  Amateur*.  —  <*m 
^'Higraa'1  eonrrniraUy  rive  ski  t/h  and  detail^  nf  the 
juiner'a  i-  k.  L  Ite  dm-ribed  in  lost  week*a  "  K.  M  *' !  I 
was  wry  much  inte? e»tod  t  >  his  remarks,  and  I  am  pretty 
MM  1  could  Ml  the  prineipji*  of  the  tiling ;  but  Ki-*  in- 
struetboni  forin»urt»g  stability  its  a  workiivr  benrh  wtn 
\*y  no  meanaclear  W  n*e.  Aa  I  haw  no  omibt  IMTC  nro 
oUiera  in  the  same,  dinVtdty.  perlmp*  "^"gnw  "  bv 
able  eonTrnirntly  to  five  your  P'«*lers  more  dttaeled  in- 
fnrmation.  I  nh  -ild  nUi  like  him  to  say  wh--UnT  b:- 
benedtwdl.  without  straiuing.  itimit  ol  the  ptiningot' 
T<ry  rough  «taff.   Auati  i  u, 

[«B8tl  1- Batlmatlon  of  Copper-  I  tbinV 
FrvaeiilQs  ntatisstn  his  " Uiuinttfative  Aim)y*lw  "tb^t  1*11- 
gr>*nhiSM  d>  •H-nbe  1  a  IttM  elotrulytic  MfdlatB<  wl'lnmt 
MpWaJM  MAIttf  for  the  estimation  M  eoMat  in  single 
preeipitaUufis.  Can  any  of  your  n utltrs  kitdly  pMnTTlffii 
witli  a  deteriptiou  *il  tJn«  '  I  should  iitvrbe  than'iviul  fur 
tlie  particulars  of  Ui--  ail  matiuu  of  fMipp>-r  in  evpjKT  on 
-  n  it.it.-  by  tlif  dry  way  xiz.t  ouulity  and  pro]M/rU<ju  of 
tluxca  used,  Ace.  *    f!i  t-atr, 

;t>wil  Grinding  Glass  -  Will  Mr.  Ijuirojcter  or 
any  of  "  ours  '*  kindly  oblige  by  telling  bm  the  U-*t  kina 
of  stone  f^*T  i .  to.ng  glaas,  atieb  us  niiocbv-b^.  a: id  lo»w 
are  the  edge*,  jhdisbed.  or  any  InfoniMtiuu  in  the  riutt*  r 
wtll  greatly  ubligi-  -Axaiw  *  Ox*. 

tSHlft  -Steel. -1.  U-iws4ifl/un <wst Meel be-  mnl  . 
Tlie  textbooks  contain  iiraplv  direetions  for  obtaining 
ditferrnt  deavPSi  of  famine**  -  why  not  we  vena  I  *f. 
t  an  any  si  "ours  "  plarc  on  reeonl  a  aimilnr  table  for 
softneat.  with  dinvtinn  to  ol-toin.  say,  the  Mjttne*-^  of  tin, 
ropptr,  wn*\  UmJ,  Ait.— C".  IIarukv. 

[IWlfl.;  Loral.  -Tbe  faTour  of  Mr.  W«therft A*V* 
r«}pty  is  n«|i»«w««sL,  A.  (now  living  abroad*  took  a  how** 
f  mm  U.  in  tut  own  n*me.  but  fur  u*»  of  his  *i«t<  r,  0. ,  |u  let 
apartments.  U.  rasde  tin*  4*onditioa  thit  1m?  took  it  for 
tJirei'  )  .  but  will  du  uothimr  to  make  it  right  insido 
or  out  for  letting.  ('.  eanniit  M  to  a<lvantagr  bee*u*e. 
atnitng  otbi'r  tbtikg4.  a  fire  eannot  bn  ma*ln  iu  one  wt  of 
roOBM  from  dvb'  tiw  ehimney.  <  .in  C.  do  anything  to 
•.  •.  t .  i ...  ■  •  •  it  i4  wioimi'iI that  B. hi) bsafc 

ruptfil.  WouM  that  bnak  th«-  »rr4iignu'  ut :  And  if 
mi,  how  could  C.  aseertaut  it  f—  Wiimih  . 


CHESS, 


All  r«immunicutions  tar  thl«  liejtartro^t  mart  lie 

»•!';.■  !  to  mo  ( ittm  Iklihir.  tl  Uw  ultt<«  of  the 

Kv.i  :>ii  Miaiiav;.  ,  ji.  SkSSnMHMeL  CutvLt-fimrdcn, 

w.c. 


FROBLEU  DCCrill.-Br  J.  ltu^ra. 


1  it. 

i 

X  .IT-. 

White  to  fUf  U'l  rompel  Black  to  Bute  la  two  move". 


The  Precious  Metals  In  the  Great  West.— 

It  bun  bean  crtiraated  that  L30IU)(M,l(10dol,  nf 
;oM  and  »ilror  luvu  beru  miueJ  in  Uni  went  nf  the 
uitcU  Stiit.-,  within  the  last  thirty  J'eani,  ojiiI 
that,  iu  B])it*>  of  the  rucklejuuuuu  mnii  oxtru\u^uii'.-.' 
which  chunu-titriMxl  the  two  decade*  from  I  Kit)  !■> 
1869,  a  net  proBt  of  3u,noi»,<mklol.  per  auuum  «M 
nuiliwd.  8m«  IMO  tho  money  invented,  aiul  tho 
labour  expended  in  mining  iu  tho  Weit  for  pre- 
fioiw  metal*,  U  extimitted  at  7 10.000,000  do).  WJmt 
inay  fairly  be  called  the  mining  territory  of  the 
I'mtod  States  embrace,  an  area  of  l.lim.Odu  Kquarc 
miles,  with  a  population  of  barely  1,500,000. 


niOBLDl  DCOCTV.-By  R.  Ixiri.. 
I  From  "  Chen  Htmlem.."*) 
mart. 


n'*«r. 

White  tn  p'njr  and  mate  in  four  m<.ve». 
!  A  line  vorifttinn  of  the  "  Indian  "  tbtii"  . 


R'  .LL-rio>  to  "C9. 

nut'. 

I.  litoKBs 
1.  II  to  K  K'  ; 
S.  Mate, 


1.  K  lot)  %Wi 

2.  K  moven 


If.  Kt  tn  Q  .1 
X  UMiiU-, 


1  X  MKn 

I  t  mvr  i 


fkiLCTIoir  70  ff. 

mt  w**!'. 

t.  d  tofl  n  *  I.  Anrthin? 

i,  Mi'.'  liei'jntinely 


NOTIfT.3   TO  COBRETOVDENTS. 

dm  nf  I  Pobitlnn,  to  TOT  and  W0  1>t  Dicky  Siim  :  to 
"..-•.i.i  It.,  of  Rotfnrd,  and  V.  I.,  rarill ;  Iuhu 
by  W.  T.  BuyiM'  aM  W.  A.  Howeo  :  to  7K7,  TV.  If  J. 
K»(  by  CeLnu  ;  to  M  by  IKiaald  Markiiy, 

E  C  Biaivuios.— Y.rtir  problem  lnw  at  lenst  three 
other  wlntiona  !  I.  U  ti>  K  S,  «c.  I.  Kt  to  K  ,.|  ih  , 
ike.    I.  B  to  K  Bi.  In. 

It.  Mci  iv.  We  ahuU  be  |ctid  to  huvc  another  in 
pUre  of  u»-  isSsate)  r. 

V.  L.  V.wti  i .—  It  i«  cnniiBh  to  five  the  heat  defence*. 
We  km  replied  to  your  otim  query  by  p.»t. 

W.  T  U*v*r.  —  tn  your  aolutlon  of  TW  you  hate  over- 
Inoked  that  if  .1.  B  t.j  K  U  C,  K  can  take  ]'. 

Da  f.  B*W.<  If  in  rtl<^  I.  Kt  to  Kt  3,  how  do  pun  MM 
If  B^Kk  i|Uei  nM  the  pawn  !   In  «'.tj  there  u  nu  mate  your 

nr  if  1.  In  TW)  the  aolution  i*  I.  R  to  Q 

1'  to  K  II  4 
Kl«|.  2.  Kt  to  K  d  Ice. 

1.  B..  or  Bo*ro»n  — We  ahall  he  rery  pb-»«r*l  if  you 
lie.  ome  a  regular  contributor  It  your  pru*di:ui  U  cor- 
net, it  ahall  crrtainl)r  be  hxrrted. 

Is  l'roblem  to!,  lite  Kl  at  U  Kt  7,  lUiould  be  K.i.:. 


ANSWERS  TO  CORRESPONDENTS- 


A1  BnMMi  t»o«rfi  i<  ndirrunl  u  tit*  EaiTc, 
et  "t<  F.s.  Lisu  HBOLaan ,  Jl.  liinitock-ttm:,  i,m»j 
</acu>a,  ft'.v. 


HINTS  TO  COBRESTONTENTfl. 
1 .  Write  nn  one  aide  of  the  paper  only,  and  put  draw- 
ing* for  uluvtrallun*  on  ncparate  piece,  of  paper,  i.  l"ut 
title,  to  qucrfe,,  and  when  aionrtring  SMtM  J1?*  Or 
numbi  r*  a*  «i  U  n*  the  title*  of  the  .meno*  to  which  the 
nptf.  refer.  .1.  No  charge  t,  made  for  Inviting  l«Uci>, 
ouerit's  or  rrplic*.  4.  La'tter,  nr  queriV*  aakiag  (•  T  nd- 
areiMe*  of  nuinnfactunT,  ivr  wm-^jiondents,  or  alicre 
to. il .  or  other  article  ton  be  purvhancd,  or  rcplie,  giving 
niclj  uttiKmialirm,  cannot  bo  in*irte*l  except  aa  idnfja. 
mcnta.  JI,  No  qnr^ft-in  a*kingf<»ri*ducauonal<*rK«rntifir 
inbomatirm  u  iuv.u'«T*d  through  thepiat,  s  I>'tt«r»Nent 
to  cvrr>-p<>iidct)tr.  umlcr  covir  to  tlie  Editor,  are  out  i«r- 
MlSMLaM  the  ualue,  of  cuimiundeuta  are  not  |r»  n 

to  u.  ;  i.i  i  .  • . 

Attention  i«  eTU*4nl)»  drawn  to  hint  So.  I.  The 
space  devoted  to  letter.,  <(ueric  and  nphe*  m  meant  Uu 
the  general  good,  and  il  U  ntrt  fair  to  occa}.y  it  with  <ju.— 
tincw  each  mm  aru  indieated  aborr,  which  are  only  of  indi- 
vidual intiTe*t,  and  which,  if  not  advertisement,  in  thein- 
selve*,  lead  to  replies  which  are.  The  "jiixpenny  S^<' 
I  'olumn  *'  offer*  a  cheap  meant  of  obtaining  audi  informa- 
tion, and  se  trust  our  leader,  will  avail  the  motive,  of  it. 


BACK  M'MJIEKB. 

Wt  reeeive  no  manr  qllerie*  le*king  for  dlreetio***  how  to 
make  many  inNtruiuint,  and  appliance,  which  ha..- 
been  fully dewribed  in  buck  volun»c»that  wc  have  iou- 
piled  a  tl«t,  which  wc  *haU  inaert  in  thi*  column  at  inter- 
val*, of  thoac  mnat  frtwiuentlr  aent.  and  a,  the  number* 
are  Mill  in  ,1ock.  new  mbaenber*  tdiould  ootunilt  the  UVt 
before  sending  their  quctiou*. 

Batterlc,  :  No,.  7IS,  71a,  7S1.  IU,  7S8,  731. 731, 741. 

UeUow,  camera  :  No*.  475,  4H0,  W*.  11)7. 

Omenta  :        377, 759. 

Coil*,  induction  l  Nun.  r,l\  03)),  OC.  tiW,  ITS,  '.K.  iXt,  IK, 

foil*,  medical :  Sm.  Kll,  KM. 

I  iDpyine  proecwe,  :  N^m.  7  jo,  7.VU  7C.I,  7(13. 

Eleetnc  l«-ll» :  No,.  M.v,  .Via.  7V7. 

Eleetne  machine, :  h'oa  .HM,  Wfi.  W*.  72B,  Mn, 

Uectti>-inugneta :  Mm  7M,  77i.  7S1,  e«4,  Wa. 

Lac-iurra  :  No,.  43»,  47S,  i;«,  «0H. 

Vaniishea  i  ittl.  IK,  ISW,  «75.  Oil,  723,  774. 

The  fullowing  are  the  initial,,  »-e.,  of  letter,  to  haad  up 
to  W<dn>«day  esxiung,  Nov.  d>,  and  luuckiiualedged 
elaewhere : — 

O.  Ni.  kALiji.— A.  Cry.-A.  Norfolk. -B.  Woud.-R.  ( 
Smyth.— C.  Benson.— A.  L.  Kuye.— W.  t'oleman.— W. 
Uor»e  and  Son  -Her.  n.  Algar  — W.  II.  Uuvia*.— t*. 
Elemiiu:.    A  Fellow  of  the  Royal  .tatxunomicsi  Sorarty. 

It.  !•.   W.  II   Scriven.-  II.  J.  B.  •  Tyke.-^tun-le. 
hhmg.    E.  It.  tlilby.    W.  1).    N..rtl»r  m*r.  .••-•^sf. 
-».  II.  lUvhm.uid.   •  >n>.  in  a  Fix.   Jumbo.    R.  J. 
C.  !».-J.  s.— Ilcpicj  FuHin  —  lWnctbi  u*.  —  W,  ti.  T 
Mitecr  —  BruVeu    rota.-Alfojia'.— l'o|ipet.—  WaAUnc 
SUaui.  — Duu  lirowuc— VV.  II.  C. 


Hollownxy's  Pills  peawe*,  the  power  of  expeltiillf 
.11  le^tlkatul  auawue.  hum  lar  haat.n  .yrtein.  waerr*j«e  the. 
berMM  veMrt*.  in  ..cry  hcu*thitM  at  thn*c  Umi'.  *,«* 
.  u-l  ettii  r  *tBi.^i'h'Tlc  laftuujltt' »  taint  the  hlo.nl  ,utinB  It.  pi- 
- llic.urK  Uic  tunic.  The  f.niian.Unn  *g«vl«4  hy  the*,  IMI* 
Will  |<i*l<at  pkuniy  aa,  iat*t  .otaplaiuta. 


A  ll  .t;  lYmido  not  appear  to  unb  r-tan  l  Utii a  di- 
nner* ol  ilie  kuul  would  be  worth  ma  end  thousand,  <  i 
poun.ia.  Many  ;  .  .-.u,  have  been  Iryitut  lu  find  * 
im-tbud  of  conwrtil-.g  petroleum  into  jelly.) — Pcl.rx. 
i  Ymu  mu.it  turn  the  liywbccl  *o  a*  to  »1art  the  cnm*>* 
in  the  din*.'tiun  you  wi*h  il  to  run.  If  it  u  a  one-dire*  • 
tion  engine,  the  pi.ton-md  head  or  crcua-block  ha*  a 
gunle  only  on  it*  un-lcr  Mirfai-e.  2.  Any  of  thi  un.at 
btai'k  dy. »,  fnrwhiih*.*1  Mck  number*. t  — Oxx  in  In  — 
no  ^I"n*uinii.i|y  )hii  have  tri..l  tlie  u.ual  tviiu'dii  * . 
but  o  aevere  a  civ  nltuuld  be  nibmltted  to  inedtcal 
opbiion,  a*  there  1*  SSOie  constitutional  cauK  whi.  h 
the  trained  phyvifian  udl  no  doubt  dincovrr.;—  r*r»>*. 
.Dr.  Kdmund,  ha,  ulnady  written  fidly  on  '.1.   -i  '  >■ 

aa  fully  a*  pmail.le  ta  general  term*.  Anythinr 
more  mu*t  be  pun  ly  permMial,  and  con  only  be  **l>1 
a. tit  eviuoinnti'in  o.  the  ut      2.     Aucttia>eer*  : 

their  Dutieaaiid  Ijuhlhue*,*'  by  It.  f*uuilil*v,pablii4>ed 
by  leekwood  and  to ,  SU1  loner*'  liall-court.  EC  )  — 
J.T.  II.  !lt  cvixsi*tfi  of  a  ease  of  tliin  etaatic  metal, 
from  which  the  air  L*  exbauvted.  A  little  rack  and 
pinion  actuate*  the  index  a*  the  UKmur  or  decrewee  lu 
the  atmocpherie  pn-**ure  affect*  the  im*e.} — II.  W. 
Waol.r.  ilioUtey  not  nay  of  what  it  i*  made,  nor  yet  give 
the  K.M.F.  '  Atony  rate,  the  rcphc*  would  I*'  to.,  no.  h 
liUi'iMtvertinnmcnt*.  I — Tyiio.  purely  you  con  had  aurcr  - 
thing  that  will  rait,  even  in  recent  numbei,.  >— P,tk«- 
KASii.tA,.  i.  A  ivmcily  mi  ki^cu  by  a  unm-pund'  nt  in 
Nu.  !*!7,  p.  ili.>— D.  R.  Smith.  (We  know  notn'.i. 
than  wan  given  In  the  paxturntpb.  -  A,  lh«  "ehe- 
mi.t  >  "  do  not  know  vou  had  I  -  r  try  dialer,  in  dyi  * 
elutl*.  Tbu  preimration  of  viuvndute  of  aianumitau  I, 
;..:.'.<]  in  ruoMtof  the  Htandald  work*  on  ChrrnaTtrv  . 
3.  I'.iycn'*  "  Initu.trtd  *  hi  nii*lry  "  contain,  an  arti.  1.- 
■ill  tlie  nianuhieturc  of  fflwgoat,  It  la  p«hli*hed  t  v 
I >'i-  -'ti  hi-  l  ie  iiiH-tioo  i*  beyond  our  proviftv. 
An  udvcrUpeiucnt  In  llie  "  Addn~ne*  Wanted  "  culun  n 
wouUl  probably  proilute  e.  ti  rol  anawrri.l  -llro.  ta*., 
tHee  bat  of  bark  number*  in  thi,  column  Nov.  10. 1— 
U.n»KT.  tWe  eannot  pinwdhty  nay  what  wu«  wronr . 
but  the  method  i*  lerlainty  that  udopteil  by  the  trade. 
We  nunpeet  you  have  not  boiled  tiie  *.ilurii«i  loni.' 
enough.  Hee  p,  .Kfi,  N.i  S47  I— A  C»«*T»ir»  Ki  .- 
WMSSB,  (Very  little  :  MM  at  ,11  wh»re  the  unm>  r- 
*lon  alter*.  The  vvwh'I  wo*  illustrated  in  No.  and  a 
number  ut  particular*  were  given  in  Vol.  XIV.) 
HiMtme.  l,r*c  the  beat  ink,  and  a  little  liquid  ox-fmll. 
Your  iuk  catmot  havu  been  the  U*i. ;  K  A  Lie  **. 
(What  nort  of  dmilghtam,n  f  If  in  an  architect  or 
cngimmr'n  office  he  might  pnibshly  obtain  a  utantiun 
witltoat  paying  any  premium,  and  with  energy  and  ii>- 
dualry  work  hi,  way  up.  lie  ha*,  of  tour*e,  annw 
knowledge  of  drawing,  and  ha*  poaubly  attended  .. 
-  ho..!  of  alt !  If  not,  he  had  better  do  *>  1— H. 
UoMAao.  | The  no-ealled  "Tobin's"  nyvtem  ha,  tneeti 
dencribed  yiwr,  ago  in  iheae  page,.  Wnte  to  the  Karii- 
tary  Kngiuoering  and  Ventilating  Co  ,  1 1  r*.  Victorid- 
itmt,  WctouoateT,  fvr  tbeir  ulurtntcd  prorpectu*  ; 
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HOME  CHIPS.-IV. 

Gates. 

A FIELD-GATE,  though  in  one  sense  it  is  a 
largo  edition  of  u  wicket,  has  certain 
peculiarities  which  isolate  it  from  (mailer 
structures  of  thut  kind.  It  is  a  rather 
weighty  tiff  air.  and  from  the  way  in  which 
it  is  hung  it  has  a  constant  tendency  to  sug 
down,  which  in  nine  eases  out  of  ten  even- 
tually prevents  it  from  shutting  properly, 
however  well  it  may  seem  to  be  hung  when 
new.  A  field-gate  is  not,  as  a  rule,  an 
amateur's  work  at  all ;  hut  full  many  an 
emigrant  is  obliged  to  learn  to  make  them, 
and  very  soon  finds  him*..  If  able  to  do  so  as 
well  as  a  professional.  I  knew  a  young 
fellow  who  set  out  one  day  rather  in  a  hurry 
to  New  Zealand  without  tirst  counting  the 
cost,  and  bad  it  not  been  for  gate-making 
he  would  have  had  a  hard  fight  for  bread 
and  cheese;  but  his  "home  chips"  had  given 
him  some  insight  into  his  work,  and  he  was 
able  to  earn  a  living  by  it  iu  the  Colony. 
"Home  Chips"  may  become  of  very  great 
service,  in  other  cases  of  the  kind,  and  there 
arc,  in  fact,  a  great  number  of  everyday 
want*,  far  more  worth  the  trouble  of  supply- 
ing from  the  amateur's  workshop,  than  the 
merely  ornamental  articles  which  are  gene- 
rally the  staple  of  home  production.  A 
field-gate  is  usually  from  H  to  Oft.  long,  by 
about  3ft.  Gin.  high.  It  has  in  the  present 
day  to  admit  engines  and  threshing  machines 
"  et  id  genus  omiie,"  and  is  i  . >n  -•  <|  u-  ntly 
somewhat  wider  than  was  requisite  in  our 
a'  days,  when  the  harvest  -  waggon 
i  the  widest  implement  that  demanded 
admission.  The  frame  consists  mainly  of 
a  top  bar,  A.  and  heel-post.  B,  by  which  hitter 
it  is  hinged  to  the  gate-post.  But  to  prevent 
the  sagging  that  would  inevitably  tuke 
place  otherwise,  a  diagonal  strut,  C.  is  added, 
which  has  its  two  bearings  in  the  afore- 
mentioned heel-post  ami  rail.  These  three 
pieces  of  timber  form  a  gate  without  ad- 
ditional rods,  and  are  so  used  now  and  then 
in  the  Colonies  ;  and  in  all  cases,  if  under- 
stood, they  will  be  seen  to  form  the  main 
framework,  ujion  which  the  stability  of 
the  whole  gate  mainly  depends.  In  such  a 
framework  the  down  want  tendency  of  A, 
caused  by  its  weight,  is  curried  by  the  strut 
C  to  the  bottom  of  the  strong  heel-post  B, 
and  the  only  weak  point  is  at  A,  supposing 
any  one  to  sit  ut  the  end  of  the  top  roil,  or 
any  undue  downward  pressure  to  be  brought 
to  bear  at  that  part.  If  there  is  a  fracture, 
it  wiU  probably  be  at  A ;  but  the  triangular 
framework  behind  A  is  secure  and  strong. 
Knowing  this  to  be  the  case,  it  would  be 
supposed  that  all  care  would  be  taken  to 
make  these  elementary  details  sound  and 
strong,  the  rest  being  subservient  to,  and 
depending  upon  them  for  strength  and 
support.  But  practically,  such  is  not  by 
any  means  the  cose.  It  so  happens  that  I 
have  had  to  renew  u  field-gute  recently,  and 
out  of  curiosity  I  have  thoroughly  examined 
both  the  old  and  new  one,  both,  be  it  re- 
membered, the  work  of  practical  carpenters 
— men  who  are  constantly  so  employed,  and 
an  whose  work  our  vurious  buildings  de- 
pend. Taking  first  the  old  gate  (which  is 
better  than  the  new,  or  was  so  when  made, 
as  the  one  is  of  oak,  und  the  other  of  deal) 
I  notice  that  all  the  mortises  in  the  top  rail, 
which  were  cut  to  half  the  depth  of  the 
stuff,  arc  broken  out  —the  whole  boundary 
strip  having  apparently  come  awav  entire, 
exposingaU  the  tenons.  No  doubt,  in  origin- 
ally driving  the  tenons  home,  each  mortise 
was  split,  which  is  oetually  the  case  with 
the  majority  of  those  in  the  new  gate.  I 


have  seen  this  done  so  often  that  it  seems 
almost  a  rule,  and  no  wonder  such  fracture 
occurs,  for  I  also  notice  that  in  the  new 
gate  the  rails  /  g  were  too  thick  to  enter, 
and  were  at  once  thinned  down  wedge- 
shaped,  and  so  enabled  to  bo  forced  in.  but 
with  the  result  stated.  Again,  in  both 
gates  the  strut  C  is  mortised  into  the  top 
rail  nailed  to  the  other  two,  and  does  not 
even  touch  the  heel-post.  It  is  thus  a  mere 
shum,  so  faros  it  is  supposed  to  act  as  the 
main  strut  between  A  and  B.  Its  lower 
end,  where  the  end  grain  is  exposed,  will 
soon  get  the  benefit  of  the  ruin,  which  will 
run  down  B  and  C  into  the  angle  formed  by 
the  two,  and  the  part  will  rot  away,  ren- 
dering still  wider  the  interval  between 
them.  Instead  of  this,  both  ends  of  the 
strut  should  be  mortised  into  A  and  B 
respectively,  and  a  good  close  joint  made,  I 
and  if  the  tenon  and  mortise  bad  a  little 
paint  laid  on  before  being  put  together,  it 
would  be  all  the  worse  for  the  curjietiter  | 
and  better  for  the  employer.  When  making 
"home  chips"  these  little  matters  can  l>e 
attended  to.  The  dimensions  and  scantling 
are  as  follows.  A  and  B  and  a  are  cut  out  of 
.'Jin.  deal  plank,  which,  if  it  is  pointed  or 
tarred,  will  last  a  long  time.  A  is  -tin. 
wide  for  the  greater  part  of  its  length 
running  to  Tin.  as  it  approaches  the  heel- 
post.  B  is  also  Tin.  at  the  upper  part, 
gradually  sloping  downwards  to  4in.    C  is 
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but  lin.  thick  and  3Jin.  wide,  being  cut  from 
the  inch  board  of  which  tho  Tiorizontal 
roils  /,  g,  h,  arc  also  made,  b,  c,  and  it 
are  also  3jin.  by  lin.  B,  E,  and  the  strut 
C  are  on  the  further  side  of  the  horizontal 
roils,  but  </  is  on  tho  near  side,  and  this 
appears  to  be  the  most  usual  arrangement. 
The  front  post,  or  head  post  as  it  is  coiled, 
ii,  is  -lin.  wide  and  .'Jin.  thick,  like  the  top 
rail.  «,  /,  g,  A,  are  mortised  into  it,  the 
mortises  being  cut  quite  through  and  all 
joints  pinned  together.  The  rails  /,  y,  A, 
are  nailed  to  l>,  c,  d,  with  the  large-headed 
gate  nails  made  on  purpose  for  such  work. 
In  marking  the  mortises  of  such  a  gate  as 
this,  those  intended  to  receive  the  ends  of  /,  g, 
h,  and  that  of  the  top  rail  A,  are  to  be  central 
and  in  the  same  plauc ;  but  iu  marking  the 
mortises  in  tho  top  rail  for  4,  c,  J,  it  must  be 
remembered  that  the  latter  are  not  in  the 
same  piano  as  the  horizontal  ones,  but  arc 
on  one  side  ;  and  this  is  to  be  allowed  for. 
They  must  be  marked  on  one  side  of  the 
centre,  the  distance  from  it  being  lin.,  be- 
cause the  horizontal  rails  are  of  that  thick- 
ness. Thus  D  may  represent  the  mortising 
of  the  head-post,  und  E,  where  the  mortises 
arc  block,  those  of  the  top  rail.  Now,  in 
one  of  the  gates  ulludcd  to,  this  has  not 
been  done,  and  the  three  rails  have  been 
forcibly  bent  round  tl 
to  enablo  them  to  be  got 
the  heel-post  B.  The  block  K  is  a  separate 
piece  nailed  on  to  bring  the  bottom  of  the 
heel-post  in  a  perpendicular  line  with  the 
top,  the  lower  hingo  being  fitted  at  that 
place.  The  object  of  making  the  top  rail, 
and  also  the  head  of  the  gate  wider,  is  to 
give  a  better  bearing  to  the  large  hinge, 
upon  which  the  gate  chiefly  hangs.  At  tins 
upper  port,  the  tendency  of  tho  weight  is  to 
null  the  gate  away  from  the  hinge  and 
Lingo-post,  for  which  reason  tho  upper 
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hinge  is  bolted  through  the  top  rail,  which 
it  embraces  between  its  arms.  The  lower  one 
is,  however,  only  thrust  back  towards  the 
post,  and  there  is  no  tendency  to  tear  it 
off  the  gate,  nor  to  pull  out  tho  hook 
on  which  it  swings,  except  when  the 
gate  is  allowed  to  open  so  far  as  to 
swing  back  until  it  strikes  the  post,  which 
thus  becomes  the  fulcrum  to  a  long  lever. 
It  is  by  this  carelessness  that  many  a  gate 
is  destroyed,  and  a  post  shoidd  be  driven 
behind  it  to  prevent  any  such  possibility. 
It  will  bo  observed  thut  in  this  gate,  b,  c, 
and  (fare,  in  reality,  mere  light  bars,  lin. 
thick  ;  but  it  used  to  be  the  common  practice 
to  make  them  as  thick  und  wide  us  the  head- 
post  a.  These  lighter  pieces  are  decidedly 
the  better,  because  there  is  no  object  in 
making  the  head  beyond  the  stay  or  strut  r 
heavier  than  necessary.  The  lighter  the 
gate  at  this  port  the  better,  if  it  is 
sufficiently  strong  to  bear  the  blows  and 
shock  of  slumming  against  the  fixed  post 
when  flung  violently  to,  which  is  the 
common  but  stupid  practice  of  rustics  who 
have  not  to  pay  damages.  A  gate  should 
be  so  hung  as"  to  fall  gently  shut  by  its 
gravity,  but  this  also  gives  it  o 
to  fall  violently  back  after  it  has 
the  perpendicular  to  the  line  of  the 
gate-posts.  The  post  recommended  as  o 
stay  should  be,  therefore,  driven  into  the 
ground,  only  u  little  distance  beyond  the 
perpendicular  line,  when  a  slight  impetus 
will  cause  it  to  shut  .  The  strut  C  is  generally 
made  to  enter  the  top  rail  at  about  the 
centre  of  its  length,  as  shown  here.  The 
mortise  need  not  be  deep,  because 
there  is  no  tendency  in  the  tenon  to 
draw  out  of  the  rail,  but,  on  the  con- 
trary, to  set  deeper  into  it.  Instead 
of  meeting  the  top  tail  at  the  part  shown, 
it  is  often  carried  to  m,  under  the  idea  that, 
so  placed,  the  gate  must  be  stiffcr,  because 
the  whole  top  rail  is  supported.  This,  how- 
ever, is  not  tho  case,  as  the  augle  the  strut 
makes  with  the  roil  is  thereby  diminished. 
If,  however,  the  gate  were  to  end  at  A,  in- 
stead of  being  so  long  as  it  is,  this  arrange- 
ment would  bo  quite  satisfactory,  and  the 
structure  would  be  very  stiff  and  strong.  The 
principles  ujion  which  a  gate  is  constructed 
are  such  as  apply  to  many  other  wooden 
structures,  the  rigidity  and  strength  of 
which  depend  mainly  upon  the  arrangement 
of  the  various  diagonal  braces.  But  in 
amateur  work  these  an*  often  bo  placed  that 
they  cannot  in  the  least  add  to  the  stiffness 
of  tile  framing,  and  not  a  few  carpenters 
make  similar  mistakes.  In  all  such  framing 
we  have  to  consider  tho  direction  of  the 
force  tending  to  fracture  or  displace  the 
timbers,  and  to  consider  the  nature  of  the 
strain  to  which  they  will  be  subjtxited.  For 
the  purpose  of  ' '  home  chips ' '  or  field  carpentry 
we  do  not  need  a  deep  knowledge  of  luathc-^ 
unities,  but  merely  a  little  nuiet  con-* 
sideration  of  tho  work  in  hand.  Taking 
this  gate  as  an  instance,  we  may  con- 
sider B  a  fixture  upon  which  we  hove  to 
construct  the  rest  of  the  framing,  keeping 
in  view  the  intended  purpose  of  the  finished 
structure.  We  need  not  consider  at  pre- 
sent, however,  the  fact  that  the  gate  has 
to  open.  We  begin  by  fitting  on  the  top 
bar  A,  and  secure  it  to  B  by  a  tenon.  Now, 
A  is  a  comparatively  heavy  affair.  We 
should  consequently  make  the  tenon  broad 
and  deep  rather  than  wide,  or  wo  divide  it 
and  make  two  tenons,  and  pin  the  joint 
through  with  good  oak  trenails.  What  is 
now  the  nature  of  the  strain  P  It  is  perjieu- 
dicnlarly  downward,  centring  about  A  ;  but 
as  we  have  pinned  tho  mortise  at  one  end  of 
the  rail,  this  is  tho  weak  point,  and  becomes 
a  centre  of  motion  aliout  which  the  rail 
tends  to  turn.  Now  we  should  always  hunt 
out  the  weak  points  of  framework,  because 
it  is  there  that  breakage  wiU  eventually 
occur  if  not  in  some  wuy  guarded  against. 
In  the  present  case,  not  only  does  tho  weight 
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of  tho  bar  set  up  a  destructive  force  upon 
tho  joint  I  it  which  it  is  secured  to  the  hod- 
pout,  hut  the  whole  of  the  rest  of  the  irate 
or  frumowmk  will  bo  hung  practically  from 
this  top  rail,  milling  to  the  latter  additional 
weight  and  destructive  force.  Our  object 
is.  therefor.-,  to  counteract  such  force  by 
altering  its  direction,  and  instead  of  allow- 
ing it  to  not  perpendicularly,  we  contrive, 
so  far  as  wo  can,  to  convert  it  into  a  hori- 
zontal thrust  against  B,  which  thrust  will  lie 
bornoby  the  gnto-postovemtually .  to  which  the 
eutiro  framework  is  attached  b'y  its  hinges ; 
and  the  nearer  we  can  bring  the  thrust  to 
the  l>ottiin>  of  such  post,  the  more  will  be  the 
power  of  the  hitter  to  resist  and  sustain  it. 
The  strut  C  is  therefore  our  next  considera- 
tion, and  we  cull  see  at  a  glance  that  it 
ought  to  have  a  good  bearing  at  both  ends, 
when  it  will  convey  to  the  bottom  of  B  the 
downward  thrust  of  A,  converting  it  into  a 
horizontal  thrust,  or  nearly  no.  A,  B,  C 
now  also  form  u  truss  or  complete  triangular 
structure  of  great  strength.  The  point  A 
is  now  rigidly  supported,  and  no  weight 
applied  at  A  can  destroy  the  frame  thus 
constructed,  unless  it  is  sufficient  to  bend  or 
crush  C,  or  tear  out  the  tenon  by  which  A 
is  attached  to  B.  When  we  add  the  head- 
post  A,  this  does  not  affect  the  top  rail  be- 
yond the  strut,  and  if  wo  suppose  it  very 
heavy  indeed,  it  could  only  break  the  rail 
at  A,  where  the  mortises  render  it  rather 
weak.  Practically,  its  weight  is  next  to 
nothing.  We  tenon  A  into  u,  therefore, 
becauso  we  need  an  upright  j>ost  here  to 
support  the  horizontal  bars  to  keep  buck 
cattle.  The  weak  point  is  at  m,  as  we  should 
find  by  taking  hold  of  the  bottom  of  the 
hcadpost,  as  we  could  easily  move  it  from 
side-  to  side;  wo  therefore  add  a  rail  A,  j (in- 
ning its  other  end  to  B.  This  secures  the 
hood-post  :  /  and  add  a  little  to  the 
strength,  but  aro  chiefly  necessary  to  keep 
back  sheep  and  smaller  cattle,  and,  to  stiffen 
these,  horizontal  bars  b,  a,  and  •/  are  added. 
But  these  do  not  add  much  to  the  strength 
of  the  gate ;  und  it  is  not,  after  all.  very 
strong  when  the  bottom  rail  is  as  thin  as 
lin.  '  All  the  forward  part  beyond  the  strut 
can  bo  readily  shaken  sideways,  by  taking 
hold  at  A,  and  though  wo  use  a  gate  as  a 
bit  of  fencing,  it  is  not  capable  of  resisting 
much  side  thrust.  But  here  the  gate-post 
i  to  our  aid,  against  which  <i  rests. 

(  Tj  le  eonHnueti.)  J.  L. 


The  Sun  :  its  Planets  and  their  Satellites. 
Edmund  Ledorb,  M.A.  London: 
ward  .Stanford. 

IT  is  not  often  that  we  find  a  course  of 
Gresham  Lectures  published  in  book 
form,  ami  we  are  afraid  that  many  of  the 
lectures  delivered  in  the  College  inBasing- 
hall-street  do  not  attract  any  very  large 
audiences.  Since  the  Rev.  E.  Ledger  has 
held  the  post  of  Gresham  Lecturer  in  Astro- 
nomy he  bus  done  much  to  attract  an 
audience,  and  the  course  of  lectures  on  the 
Solar  System,  which  have  been  delivered 
within  the  past  two  years,  have  been  col- 
lected, and,  by  the  assistance  of  the  Greshani 
Committee,  published  in  a  handsome,  well- 
illustrated,  und  readable  volume.  The 
descriptions  given  by  Mr.  Ledger  of  the 
planets  and  their  satellites,  necessarily  con- 
tain the  elementary  facts  to  be  found  in 
any  text -book  of  the  science;  but  they  also 
contain  information  which  has  been  more 
recently  announced,  or  which  is  loss  familiar, 
and  that  i*  discussed  at  greater  length  than 
the  rudiments.  Mr.  Lxlger  has  freely  con- 
sidtodalltho  best-known 'works  in  preparing 
his  lectures,  and  acknowledges  the  assistance 
he  has  personally  received  from  many  of  the 
most  distinguished  astronomers  ;  his 
is,  therefore,  not 
of  the. 


educational  purposes,  in  the  training  sense, 
especially  us  references  are  supplied  to  works 
where  further  information  can  be  sought. 
The  illustrations  accompanying  th»  text 
are  less  numerous  than  the  diagrams  and 
pictures  shown  by  means  of  the  limelight 

still  suffi- 


during  the 


but  thevare  still, 


is  well  fitted  for  I  the  art  of  tool-; 


for  the  purpose,  and  include  Mr. 
Green's  chart  of  Mars,  and  his  drawings  of 
that  planet  made  in  187"  ;  a  coloured  plate 
of  the  solar  prominences  seen  in  1HT1-2; 
and  photographs  of  the  moon,  the  solar 
corona,  and  the  lunar  mountain  Copernicus. 
The  volume  contains  altogether  fifteen 
luctures,  two  ooe-h  being  devoted  to  the 
Sun.  Moon,  and  Karth.  and  one  each  to  the 
principal  plunets,  whoso  peculiar  motions, 
as  viewed  from  the  Karth,  aro  clearly  ex- 
plained by  meaus  of  diagrams.  The  critic 
in  reading  through  the  pages  will  take  ex- 
ception to  several  statements,  but  they  are 
idmost  always  those  of  some  author  or  ob- 
server other  than  Mr.  Ledger,  who,  crediting 
them  to  their  sources,  is  not  responsible  for 
them.  Students  of  astronomy  — especially 
those  who  have not  time  to  thumb  the  pages 
of  the  KOOenised  textbooks  will  find  this 
book  a  readable  treatise  on  a  subject  which 
is  never  fully  appreciated  in  its  real  wonder 
and  glory  except  by  the  observer  who  also 
understands  what  he  sees.  It  will  not  be 
surprising  if  the  majority  of  Mr.  Lodger's 
readers  become  anxious  to  study  the  Hun, 
its  plunets.  and  their  satellites  by  the  aid  of 
the  telescope. 

ifrtnls,  ihrir  Properties  and  Trentmeid,  By 
C.  L.  BloxaM.  Xew  Edition,  partially  re- 
written and  augmented  by  A.  K.  II  rx- 
TlXGTox.    London :  Longmans. 

ALTnoroiI  this  work  is  only  a  new  edition, 
it  is  practically  a  new  volume  in  Messrs. 
Longmans'  series  of  Textbooks  of  Science, 
for  even  with  that  common  metal  iron,  so  im- 
portant have  l)oen  the  changes  in  connection 
with  its  metallurgy,  that  it  has  been  fonnd 
necessary  to  rewrite  the  portion  relating  to 
it,  and  opportunity  has  been  tnken  to  intro- 
chapters  on  fuel  and  refractory 
at  the  samo  time,  Prof.  Hun- 
tington has  omitted  processes,  however 
promising,  which  have  not  stood  the  test  of 
time.  Speaking  of  the  basic  process.  Prof. 
Huntington  describes  the  difficulties  ex- 
perienced in  making  and  keoping  the  lining 
of  the  converters  sufficiently  homogeneous, 
the  cementiug  material  of  the  bricks 
being  washed  out  by  the  metal. 
That  is  now  overcome  by  practically 
making  the  lining  in  one  solid  brick, 
by  placing  a  core  in  the  converter,  and 
running  a  "  slurry"  in,  which  bakes  on  the 
sides.  Phosphorus,  from  being  an  enemy, 
has  actually  become  a  friend,  for  it  enables 
a  high  temporaturo  to  be  reached  with  half 
the  quantity  of  silicon,  and  it  is  easily 
removed  by  the  "  after  blow."  It  is  actually 
the  practice  to  put  back  into  the  blast 
great  part  of  the  slag  from  the 
in  order  to  increase  the  amount 
of  phosphorus  iu  the  pig-iron  that  is  to  be 
converted  into  steel.  Although  mechanical 
puddling  is  carried  on  at  very  few  works  in 
this  country,  Prof.  Huntington  says  that 
the  death-knell  of  manual  puddling,  '"  the 
apotheosis  of  brute  force,"  has  been  sounded. 
An  Appendix  contains  some  useful  tables, 
and  there  is  a  list  of  over  two  hundred 
questions  for  exuminution. 

Cutiinn-TonU  Worked  Ay  If.md  and  Ma- 
chinery. BvRonElvr  H.  Smitii,  M.I.M.E., 
Assoc.'  M.I.C.E.  Ixmdon  :  Cussell,  Petter, 
Gal  pin,  and  Co. 

Tnts  book  is  one  of  a  series  of  manuals  of 
technology,  edited  by  Prof.  Ayrtou  and  Dr. 
Wonnoll,  and  is  the  work  of  the  Professor 
of  Engineering  in  the  Mason  Science  College, 
whose  aim  is,  while  making  it  educational, 
to  attempt  ut  least  to  begin  the  elevation  of 


tirely  empirical  to  a  more  scientific  position. 
In  designing  nmchines  and  tools,  strength 
has  been  studied  more  than  stiffness,  and  the 
tendency  will  doubtless  continue,  for  so  long 
as  u  machino  is  strong  enough  enough  it 
"  will  do  "  ;  but  it  should  be  recognised  thot 
it  is  only  when  a  muchine  combines  strength 
with  stiffness  that  it  does  well.  The  chief 
object  of  this  book  is  educational  —  to 
guide  the  student  into  a  correct  method 
of  thinking  aliout  tools,  so  that  he  may  be> 
able,  when  assisted  by  practice,  to  judgo 
intelligently  whether  a  tool  is  good  or  bod. 
to  criticise  its  elotails.  and  eventually  to  de- 
sign new  tools  which  shall  be  better  than 
their  predecessors.  Any  work  that  will 
induce  students  to  think,  and  workmen  to 
study  the  why  and  wherefore  of  their  tools,  will 
surely  serve  a  good  purpose ;  but  so  far  as 
the  latter  are  concerned,  it  is  essential 
that  the  author  should  show  himself  a 
master  of  his  subject  and  familiar  with  all 
its  details.  Prof.  Smith,  speaking  of  planes, 
says  that ' 1  iron  stocks  are  becoming  common 
for  them  in  America,  and  to  some  extent  are 
olready  used  in  England,"— a  statement  that 
would*  have  passed  without  criticism  some 
years  ago.  out  which  will  surprise  tho 
younger  generation  of  cabinet-makers  and 
joiners.  Figs.  10  nnd  11  illustrate  two 
well-known  forms  of  iron  plane ;  but  we  do 
not  find  any  description  of  t  hein,  probably 
because  they  are  well  known,  although  only 
•'  becoming "  common  in  America.  Tho 
book  is  illustrated  with  a  number  of  small 
engravings,  and  fourteen  folding  plates, 
mostly  of  actual  machines,  ilmwn  to  a  scale. 
Prof.  Smith  probably  expects  his  statements 
to  be  criticised,  und  as  there  are  many 
amateurs,  besides  workmen,  who  are  com- 
petent to  undertake  the  task  in  certain 
points,  we  recommend  a  perusal  of  bis  pages 
to  all  interested  in  cutting  tools. 

Wo  have  also  received  The  llreat  Pyramid, 
Obsrrvidory,  Tomb,  anil  Temple,  by  KtCHABD 
A.  PnocTOB  (Chatto  and  \\  uidus),  in  which 
the  author  gives  a  reasonable  explanation  of 
a  building  which  others  have  endeavoured 
to  make  mysterious.  "Certainly  meant  to 
bo  a  tomb/  he  says,  "  it  was  obviously  in- 
tended to  serve  as  an  observatory,  though 
only  during  the  lifetime  of  its  builder.  It 
was  also  associated  with  religious  obser- 
vances." Rudimentary  Attronrmy,  by  tho 

late  Kolir.  M.vix,  M.A.,  third  edition,  rerised 
and  corrected  by  W.  T.  Lyxx,  B.A.  (Crosby 
Loeikwood  and  Co.),  is  a  reissue  of  a  well- 
known  treatise  in  Weale's  scries,  as  cheap  a* 
it  is  good. —  A  Treatise  on  the  Metallurgy 
Iff  Iron,  by  H.  Bavjeiimaj?  (Crosby  Lock- 
wood  and  Co.).  is  the  fifth  edition  of  another 
well-known  number  of  Wcftlc's  series,  revised 
and  enlarged  with  the  introduction  of  de- 
scriptions of  recent  inventions  and  improve- 
ments in  the  iron  and  steel  industry.  

Quantities  and  .Wr»uitreu\*uU,hy  A.  C.  BEATOJt 
(Crosby  Lockwood  and  Co),  is  the  sixth 
edition  of  a  work  which  has  become  indis- 
pensable to  builders  and  their  eruaatity  clerks. 

Stationary  Engine-Driving,  by  MieilAEI, 
Reynolds  (Crosby  Lockwood  und  Co.),  is 
a  revised  and  enlarged  edition  of  a  work  which, 
was  favourably  received  on  its  first  appear- 
ance, and  which,  in  its  revised  and  enlarged 
form,  may  be  recommended  to  those  who 
have  stationary  engines  under  their  charge. 

 Common  Jlritish  Iiurrtt,  by  the  Rev.  J. 

O.  Woon,  M.A.  (Longmans),  is  an  abridged 
uccount  of  tho  more  common  British  beetles, 
butterflies,  and  moths,  extracted  from  tho 
author's  larger  volume  "Insects  at  Home," 
but  brought  up  to  date.  It  is  in  a  hand- 
some dross,  and  will  form  an  excellent 
present  or  prize  for  schoolboys  (anel  girls), 
especially  in  country  districts,  where  the  book 
will  aid  in  a  personal  examination  of  the  in- 
sects described.  Hydrostatics,  or  Theoretical 

.Mechanics,  by  J.  T.  BoTTOMLEY,  M.A. 
(Collins,  Sons,  and  Co.),  is  the  complement 
"  to  the  author's  "  Elementary 
and  though  following  closely 
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the  programme  of  tho  Science  and  Art 
Departuient,  is  not  confined  abso- 
lutely to  the  subjects  specified  in  tho 
Directory.  As  tho  utithor&ays,  there  in  not 
much  scope  for  originality  in  textbooks  of 
the  kind  ;  but  it  is  a  pity  th.it  ho  should 
introduce  mBthoiuatical  formulas  in  an  ele- 
mentary book  without  giving  a  full  explana- 
tion.— ■■Ma.jnrtitm,  by  TllOH.  P.  TllEO- 
LOUAX  (Longmans),  is  a  textbook  published 
at  a  low  price,  which  follows  strictly  tho 
divisions  in  the  Syllabus  of  tho  Department, 
and  is  adapted  to  meet  the  requirements  of 
the  "first  stage "   of  one   of  tho  physics 

course*  of  the  Mundelln  code.  T<tbh»  for 

the  Qualitntire  AmUijsU  of  "Simple  Suits," 
and"Eattf  Mixtures,"  by  JosEril  BaKXES 
(Simpkin,  Marshall),  will  be  useful  to  stu- 
dents taking  up  tho  work   of  practical 

chemistry.  The  Kleetrie  Li<tht  Popularly 

Krplainnt,  by  A.  Biujmley  Holmes  {Bern- 
rose  and  Sons),  is  quite  accurate  enough  for 
its  purpose,  and  some  of  tho  author's  re- 
marks will  be  read  with  regret  by  those  who 
have  invested.— The  Stutultird  of  Valxit, 
by  W.  J.  Lkiohton'  J o  k  d  ax  (D.  Bogue),  is 

a  brochure  on  "  bimetallism."  (Aorta 

IMru-in  (Macmillan  and  Co.),  is  a  collection  of 
the  memorial  notices  of  the  great  naturalist, 
which  appeared  in  X.Uure,  They  are  by 
Prof.  Iluxley,  O.  J.  Romanes,  A.  Ooikie, 
and  W.  T.  Dyer.  A  portrait  of  Darwin 
forms  an  appropriate  frontispiece  to  a 
"memorial"  which  many  will  be  glad  to 

posaeaa.  Httiulruiling    ami  SUiireti*imj, 

by  Praxk  O.  Cues-will  (Cassoll)  is  a  little 
volume  of  the  publishers'  "Technical  series," 
which  is  intended  to  help  those  who  are 
ambitious  to  become  "staircase  hands  "in 
the  joinery  branch  of  tho  building  trades. 
A  complete  set  of  linns  for  handrails  by 
"square-cut"  system  are  given,  with  in- 
structions for  making  and  fixing  geometrical 
staircases.    Tho  book  Is  illustrated  by  over 

n  hundred  working  drawings.  I'uiplanar 

Kiumuttirt  n  f  Solid*  and  Fluids,  by  GKOKOE 
M.  Mixcmx,  M.A.  (Clarendon  Press),  is 
intended  to  supply  a  deficiency  in  the  course 
of  mathematical  physics  generally  pursued 
by  student*  in  the  higher  classes  of  our 
colleges  and  universities.  Mr.  Minchin 
thiuk*  it  desirable  to  include  us  much  as 
possible  of  the  application  of  motheiaaties 
to  physicul  problems ;  hence,  a  lurge  portion 
of  this  work  deals  with  tho  theory  of  fluid 
motion  and  electric  distribution  and  flow. 
The  volume  will,  we  do  not  doubt,  be  wel- 
comed by  all  who  arc  interested  in  the  *tudy 
of  experimental  physics  from  tho  mathe- 
matical side. 


polygonal  form  so  as  to  divide  the  mass  into 
separate  grain*  of  corresponding  polygonal 
|  shape,  which  are  then  rendered  hard."  By 
'  this  modo  of  dissolving  the  hydrocarbon  before 
or  after  admixture  with  the  salts  the  great 
advantngo  is  obtained  of  providing  tho  particle* 
of  the  latter  with  a  waterproof  coating  of 
varnish  of  the  hydrocarbon,  more  particu- 
larly when  caoutchouc  or  guttapercha  is 
used,  thus  protecting  the  Compound  from 
deterioration  by  moisture.  The  process  is  also 
simple  and  free  from  danger,  as,  if  thep-i>t  v  mass 
should  catch  fire,  the  volatilo  hydrocarbon  will 
first  burn  away  entirely,  after  which  the  powder 
will  cuter  into' alow  combustion.  In  addition  to 
the  above  mentioned  advantage*  of  freedom  from 
dinger  in  its  manufacture  and  transport  and  from 
hygroscopic  properties,  as  also  tho  comparatively 
innocuous  nature  of  the  products  of  combustion, 
it  may  bo  mentioned  that  tho  compound  loaves 
only  a  small  solid  residue  which  is  as  innocuous  as 
the  gaseous  products,  and  tiuit  the  combustion  in 
a  confined  space  is  complete,  yielding  very  little 
smoke,  which  rapidly  disappears.  Futhormoro, 
tho  new  compound,  which  has  about  tho  same 
density  as  ordinary  gunpowder  and  is  very  hard, 

than  double 
Tho  intensity 


give  a  spark  even  with  the  least  interruption  of 
the  circuit.  On  passing  the  current  through  !hn 
acidulated  water  of  a  voltameter,  deconi|K)*ition 
occurs,  and  under  each  test-tube  a  certain  quan- 
tity of  pas  collects.  As  the  current  is  continual! v 
reversed,  the  gas  is  a  mixture  of  . 


possesses  with  equal 
the  explosive  force  of  the  latter. 


of  explosion  can  be  regulated  at  will  by  varying 
tho  proportions  of  the  ingredients  and  the  sixe  of 
the  granules.  These  proportions  should, 
generally  speaking,  bo  such  that  for  each  volumo 
of  the  hydrocarbon,  when  converted  into  a 
gaseous  state,  there  shall  bo  present  in  tho  other 
ingredient*  three  volume*  of  oxygon. 


A  HEW  EXPLOSIVE. 

A STEW  explosive,  the  products  of  which  are  of 
a  comparatively  harmless  nature,  has  been 
recently  patented  in  this  country  by  l>r.  <\  W. 
Siemens.  Thu  invention  is  a  communication 
from  Dr.  (iirl  Himly  and  Herri.,  von  r'rutxschlor- 
ralkenstcin.  The  new  oxplodvo  isa  mixture  of 
saltpetre,  chlorate  of  potash,  and  a  solid  hydro- 
carbon, and  is  suitable  both  for  mining  purposes 
airi  firearms,  while,  if  ignite*!  in  tho  open  air,  the 
combustion  takes  place  slowly  and  imperfectly, 
and  therefore  without  danger!  'The  incorpora- 
tion of  tho  ingredient*  is  by  preferenco  effected 
as  follows  :— 

The  aaltiw're.  chlorate  of  potash  and  hydro- 
cnrlxm  (for  whi.-h  may  be  taken  paraflin,  asphal- 
tum,  pitch,  caoutchouc,  guttapercha,  let-..)  arc 
mixed  together  in  pulverulent  form  hy  passing 
them  through  sieves  or  otherwise,  and  the  mix- 
ture is  then  treated  with  a  liquid  volatile 
hydrocarbon,  which  acts  as  a  solvent  to  tho  solid 
hydrocarbon.  A  plastic  mass  is  thus  produced, 
which  is  then  formed  into  cakes  or  sheet*  by 
passing  through  rollers  or  otherwise,  and  is 
rendered  hard  by  evaporating  tho  liquid  solvent 
used,  tho  sheets  or  cakes  so  produced  being  then 
converted  into  grains  or  piece*  of  any  desired 
sue,  m  the  same  manner  as  ordinary  gunpowder 

bought,  SSu,  Sutf--^ 


TRANSFORMATION  OF  STATIC 
ELECTRICITY  INTO  VOLTAIC 
CURRENTS. 

A VOLTAIC  current  sent  through  a  con- 
ductor causes,  by  induction,  it  is  well 
known,  »  contrary  current  in  a  closed  parallel 
circuit  that  is  near.  On  removal  of  the  inducing 
current,  there  i*  generated  in  the  same  circuit  a 
current  of  direction  opposite  to  that  of  the  first. 
If  the  resistance  of  tho  induced  circuit  be  con- 
siderable, tho  two  currents  thus  generated  have 
the  character  of  electricity  of  tension,  and  may 
reproduce  the  effects  of  ordinary  electrical  ma- 
chines. This  is  tho  theory  of  tho  llhumkoril 
coiL 

Such  being  tho  case,  it  .was  natural  to  inquire 
if  tho  system  were  not  reversible;  if,  in  other 
words,  on  wading  through  thu  fine  wire  of  a  coil 
tho  discharge  of  an  ordinary  electric  machine, 
there  would  not  bo  generates!  in  the  thick  wire 
an  induced  current  of  very  small  tension,  and 
similar  to  voltaic  currents. ' 

It  was  in  1S75  that  Bichat'  made  his  first  ex- 
periment* in  this  relation.    He  was  able,  with  a 
Uoltz  machine  and  a  Hhumkorff  ooil,  to  decom- 
POM  water  and  to  deilect  permanently  the  ocodl. 
of  a  galvanometer.    He  stopped  there,  eith. 

se  ail  tho  importance  of  his  discover 
to  other  work  which  seemed  more 
pressing.  Professor  tiovi,  an  Italian,  has  been 
engaged  for  souui  time  wiUi  tho  subject.  When 
ho  heard  of  the  discovery  of  the  French  savant, 
ho  suspended  his  investigation  ;  but  perceiving 
that  Bichat  had  "  interred  "  thu  question,  ho  re- 
sumed operations,  and  has  obtained  several 
highly-interesting  results  {published  in  tho 
/Inula  Scienlifieo- Ituiustriab). 

tor  the  experiment  just  descrilied  to  succeed, 
the  electric  discKsrgcs  must  bo  pretty  strong. 
Without  this  condition  (which  is  easily  rmlisisl 
with  condensers),  the  effect*  of  the  induced  cur- 
rent are  too  weak  to  be  easily  observed.  Another 
condition  to  be  attended  to  is  not  to  allow  much 
interval  between  the  inducing  currents,  destroy- 
ing tho  quasi-continuity  (a  point  of  similarity  to 
tho  voltaic  current). 

This  induced  current  has  indeed  a  character  bv 
which  it  is  easily  distinguished,  lnstwid  of  being 
really  one.  and  continuous,  it  is  double  and  dis- 
continuous. Whra  the  spark  passes,  an  induced 
current  is  generated  in  ono  direction,  and  imme- 
diately after  passage  of  the  spark,  there  is 
another  current  of  opposite  dilution.  Bnt  the 
rapidity  of  tho  electric  discharge  is  such  that 
practically  these  two  current*  seem  to  make  but 
one.  Another  cause  of  discontinuity  is  tho  dis- 
continuity of  tho  inductive  sparks  themselves. 
Apart  from  these  features,  tho  generated  current 
behave*  qui  to  bike  tho  current*  produced  bv 
batteries  with  liquids.  } 
It*  tension  is  very  small,  and  then  it  doc*  not 


hydrogen,  the  proportion*  of  which  vary  i 
experiment.  By  regulating  suitably  the  resist- 
ance in  the  induced  circuit,  a  means  may  ho 
found  (it  is  thought)  of  eliminating  one  of  these 
two  currents,  and  so  of  separating  the  gaEos  one 
from  the  other. 

On  putting  a  gnlvnnonvter  in  the  circuit,  the 
needle  is  not  sensibly  deflected,  so  long  as  the 
circuit  does  not  present  a  special  resistance  ;  but 
if  an  interrupter  be  introduced  fa  Rwiuuul 
vibrating  reed,  e.g.)  the  m  edic  is  suddenly  and 
permanently  deflected,  and  this  deflection"  is  so 
considerable  as  to  inspire  the  hope  of  being  able 
to  utilise  the  induced  current. 

If  ono  of  tho  rheophonn  bo  connected  with  a 
file,  and  the  other  drawn  over  the  rough  surface 
of  the  file,  one  obtains  a  track  of  reddish  light  like 
that  produced  on  repeating  the  experiment  with 
a  voltaic  buttery.  This  phenomoncn  is  not  that 
of  tho  spark  :  it  is  due  to  {articles  of  iron  and 
carbon,  which,  under  action  of  the  current,  arc 
dotached  from  the  lino,  fused  or  volatilised,'  and 
forming  a  sort  of  bridge  between  the  I 
over  which  tho  rheophorc  is  drawn. 

If  the  two  rhcophores,  each  terminated  by  a 
very  fine  point  of  carbon,  prepared  for  tho  voltaic 
arc,  Ihj  brought  into  contact  and  then  separated, 
ono  immediately  sees  a  jet  of  electric  light, 
similar  to  that  furnished  by  tho  Oramme 
machine*  and  batteries.  On  repeating  those  ex- 
periments with  a  conducting  wire  and  a  bath  of 
mercury,  a  luminous  arc  is  obtained,  duo  to 
incandescence  of  mercury  vapours ;  this  arc  is 
less  brilliant,  but  more  durable. 

Tho  induced  currents  circulating  round  a 
cylinder  of  soft  iron  produce  in  it  rapid 
magnetisations  in  two  opposite  senses,  as  may  be 
demonstrated,  cither  by  the  magnetic  spectra  ob- 
tained with  iron-filings,  or  by  the  vibrations  ol  a 
very  mobile  and  very  light  slip. 

I  j»stly — and  this  experiment  is  tic  most  curious 
of  all — tho  induced  current  generated  in  a  llhum- 
korif  coil  by  the  electric  discharge*  may  be  sent 
into  a  second  coil  like  a  battery  current,  and  will 
produce  in  that  long  sparks,  with  which  all  the 
phenomena  of  the  Rhumkorff  coil  may  be  re- 
peated. 

These,  then,  are  the  chief  results  obtained  in 
transformation  of  static  electrii  it  v  into  dynjimic 
currents.  What  may  the  future  of  this  discovery 
be?  If,  with  tho  small  Holu  machine,  which 
served  as  exciter  of  tho  current  in  these  experi- 
ments, IVof.  Govi  was  enabled  to  decompose 
water,  redden  a  bad  conductor,  and  produce  the 
voltaic  are,  we  need  not  despair  (say*  M.  Bat- 
tandicr  in  />c«  ifowlet),  of  obtaining  powerful 
currents  with  improved  apparatus,  and  that  with 
a  less  expenditure  of  force.  "  We  may  even, 
perhaps,  by  multiplying  or  better  insulating  the 
discharges  of  atmospheric  electricity,  become 
master  of  this  fluid,  so  capricious  and  menacing, 
and  turn  it  to  domestic  use." 


BINXOS  IMPROVED  ELECTRIC 
BELL  AND  BATTERY- 

A  X  improved  form  of  electric  bell  has  been 
£**„.  r'x'nt'v  patented  in  this  country  by  Mr 
11.  Ilinko,  of  QueenV-road,  South  U*rnsev,thc 
invention  being  a  communication  from  M  J 
Ncgel,  of  Itnmn.  As  a  rule,  electric  bell*  arc  M 
contracted  that  the  armature  is  attached  to 
springing  plute,  and  carries  a  long  projecting 
irm  and  knob  called  the  hammer,  su  as  to  reach 
tho  fixed  metal  dome  called  the  bell.  Huch  bells 
are  usually  fitted  by  placing  the  eWtro-rnagnct* 
and  armature  in  a  wood  case-,  leaving  the  hasnmer 
and  bell  exposed.  By  this  invention  the  arma- 
ture is  arranged  to  work  on  a  pivot  or  pivot*,  and 
tJio  patentee  construct*  tho  same  especially  for 
larger  bells  in  two  isirts,  one  of  which  carries  tho 
knob,  and  receives  its  action  by  moans  of  a  lever 
from  the  other  part..  It  wilf  be 
this  simpl 


seen  that  by 


Jus  simple  arrangement  a  more  correct  striking 
vithout  vibration  is  obtained,  und  notwithstand- 
ing tho  use  of  a  shorter  hammer  a  much  loader 
tone.  The  clectro-magnet,  armature,  and 
hammer  are  generally  placed  insido  tho  bell,  and 
tho  whole  fixed  with  its  metal  case  on  a  plato 
corresponding  to  tho  diameter  of  Um  dome.  A 
further  important  improvement  is  that,  whereas 
in  the  usual  form  of  electric  bell*  tho  action  of 
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the  hammer  mu»t  In  adjusted  by  means  of  a  screw, 
by  this  invention  it  u  possible  to  turn  more  or 
less  the  whole  apparatus  roncd  its  axis,  and  so 
uso  the  centre  of  gravity  of  the  hammer  to  regu- 
late tho  action  according  to  the  tone  required 
and  the  current  available,  'i'ho  improved  battery 
consists  simply  of  a  zinc  rod  und  u  cylinder  01 
block  formed  of  a  mixture  of  carbon  and  man- 
ganese, to  which  i-  i  -  1  ■ 1 1  a  proportion  of  iron 
tilings,  oxide  of  iron,  or  oxide  of  cupper  by  means 
of  moulds  and  pressure.  The  solution  is  as  usual 
of  muriate  of  soda  or  snlammonioc.  By  this 
arrangement  a  |K>wcrful  And  constant  current  is 
obtained.  The  battery  acts  at  once  by  contact 
with  the  solution,  and  is  almost  everlasting,  as  the 
combination  block  requires  only  (  loaning,  but  not 
renewing,  after  years  of  use.  After  comparative 
working  during  twenty-nine  day*  under  equal  cir- 
cumstances with  one  of  the  best  Levlanchc  butt  cries, 
and  one  of  the  above  construction,  tho  |ntcntoc 
found  that  the  former  lost  twenty-four  per  cent, 
of  its  strength,  and  the  latter  remained  ulmost 


nominal  as  at  starting.  In  the  engraving  annexed 
A  is  tho  metallic  base  with  n  standard  to  which 
the  bell  is  secured ;  II  tho  outline  of  gong,  0 
Coil,  a,  being  the  contact  pillar,  and  i  the 
terminal. 


PRACTICAL  NOTES  ON  PLUMBING.— 
LTV.' 

By  P.  J.  Daties,  U.M.A.S.P.,  *e. 
(Continued  from  page  288.) 
Flange  Leathers  and  Valves 

rPIlKSK  leathers  arc  illustrated  at  Fig.  288  and 
L  289,  thclattorof  which  iscanvna,  fur  hot  water, 
ic,  specially  made  and  sold  by  brass  finishers, 
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pump-makers,  4c.  By  referring  to  Fig.  290,  at 
A,  will  be  seen  a  flange;  the  leather  between 


•  From  the  AUMw*  *'no.   All  right*  ram-red. 


thu  flingc  forms  the  sucker  valve  B,  for  a  plan 
of  which  see  A,  Kg.  238.  When  marking  those 
leathers  out.  mark  the  ralve  or  flat  part  as 
follows :— With  the  compasses  strike  tho  circle 
II T  J  K,  ami  with  thu  compasses  as  they  arc  sot,  di- 
vide the  circle  into  six  equal  parts,  two  of  which  ore 
required  for  the  hinire  A  :  next  cut  tho  hole  B. 
When  cutting  out  these  leathers  core  should  be 
tub  ii  to  cut  the  open  part  ('  nice  and  clean,  or 
true.  Of  course  you  rememlior  that  when  de- 
scribing sucker  Isixes  1  explain,  il  bow  to  treat 
the  leather,  by  rubbing  off  oil  the  fleshy  port. 

Feather  Guide  Sucker  Valves. 

In  chemical  works  and  earthenware  pumps  it  is  a 
common  thing  to  use  Hucker  and  other  valves 
having  feathered  guides  such  a*  illustrated  at 
<l  K,  Fig.  290.    1'  is  a  plan  of  the  valve.  The 


feather  P  must,  of  course,  extend  across  the 
valve  passage,  und  by  s»  doing  it  blocks  up  the 
best  part  of  the  same,  often  to  the  great  hind- 
ranee  of  the  fluid  to  be  pumped.  Badly  con- 
structed water  valves  are  often  mado  with  their 
valve*  this  »hape.  Of  course  in  the  earthenware 
pump  this  shaped  valve  cannot  bo  well  avoided. 

Pump-Bucketa. 

( )f  these  there  are  various  kinds.  The  simplest, 
and  the  one  gencrallv  used  about  London  is  that 
shown  at  L  Q  P  K,  Rg.  277.  O  is  tho  rabbet  for 
tho  fixing  of  the  leather,  K  is  the  Seating  for  the 
clack,  a  plan,  of  which  is  shown  at  N,  Fig.  273. 
A  BCD,  See.  Fig.  277.  is  the  handle  and  bucket- 
rod,  suitable  for  the  above  bucket.  The  method 
of  fixing  the  bucket  upon  the  rod  is  as  follows  :  — 
At  P  will  be  seen  a  holo  bored  through  the  solid 
wood.  Take  tin-  bfickK<-Tod  and  measure  upon 
the  solid  part  of  the  bucket  from  P  to  K  tho  exact 
distance  from  the  shoulder  at  K,  and  the  eye  of 
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buckot  -  rod  for  tho  key  F,  to  wedge  the 
bucket  firmly  upon  the  bucket-rod.  Next  make 
tho  end  of  tho  bucket -rod  red-hot,  and  push  the 
same  through  the  hole  in  tho  buckot,  and  with- 
drawing it  as  quickly  as  possible,  so  as  not  to 
burn  the  hole  too  large  ;  then  let  the  rod  cool, 
after  which  fix  tho  bucket  firmly  upon  the  rod. 
This  is  done  by  first  placing  an  iron  washer  under 
the  key,  then  with  a  wedge-shaped  flat,  split 
pump-key  such  as  shown  at  D,  Fig.  281,  driven 
into  tho  eye,  as  shown  at  F,  Fig.  277  ;  wedge 
the  pump-bucket  firmly  upon  the  pump-rod, 
after  which  turn  the  ends  of  the  key  round  in 


such  a  manner  that  it  cannot  work  out,  nor 
■cratch  the  inside  ot  the  pump-barrel.  Also  see 
that  tl>e  head  of  the  split  key  is  driven  in  far 
enough,  so  as  not  to  scratch  the  barrel. 

Short  Bucket!. 

These  are  much  used  in  the  Weal  of  England 
and  in  many  provincial  towns  and  villages 
throughout  the  country.  For  this  kind  of  bucket 
see  P,  Fig.  277,  nlso'Fig.  291.  Q  is  the  wood 
bucket,  whereon  tho  leather  A  is  nailed :  K  the 
pump-rod.  Tho  bucket  is  attached  to  the  pump 
rod  bv  means  of  the  two  forks  K  ,1  K  known  as 


#■7  c .  ass 


the  languet,  and  is  fastened  with  rivets,  screws, 
or  other  equivalents,  as  at  I.  This  kind  of 
bucket  is  gencrallv  used  in  wood  pumiis) — in  fact, 
I  have  never  put  the  lung  wood  bucket,  as  shown 
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at  L  P,  Fig.  277,  into  wuoden  pumps.  We 
generally  take  the  old  one  out,  and  send  it  to  the 
wood-turner's  to  have  one  made  to  pattern, 
because  there  are  so  many  different  sixes  in  thu 
bore  of  those  pumps.  Kext,  we  have  the  brass 
or  gun-metal  pump  bucket,  as  illustrated  at  F 
and  K,  Fig.  292  These  buckets  screw  on  to 
the  end  of  tho  pump  rod  at  B  and  F ;  such  pump 
rods  are,  as  a  rule,  made  of  copper.  They  work 
through  n  stuffing-box,  as  shown  at  K,  Fig.  293, 
the  ono  end  being  screwed  into  the  pump  Ducket 
at  O,  whilst  the  other  is  connected  with  th« 
lever  at  Y.  O,  Fig.  292,  is  the  cup  leather,  and 
U  is  a  quilted  cup  bucket,  and  is  fixed  as  showu 
at  V,  Fig.  293. 

(To  bt  continued.) 
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CART  AND  WHEEL-MAKING 

By  J.  Camu  Klvu. 
(Owi/iW  /,-om  p.  197.) 

PROP'  »UT!l  iN  !..  .,  i,  .,..„  ,t 
displayed.  Compensation  m  iv 
Mfcicncuw.ni-ninti.ti.il.  In  few 
simple  hnn.lii  nif t  ■  1  •  -  -  .unpensation  claim  critical 
oiartne»  and  manipulative  .1.  xti-rily  more  than 
inspring-mnking.  Tin  plutcsarcnotdrawii gradu- 
ally at  each  end  from  their  middles,  but  for  a  short 
distanocouiy  back  from  their  end.  as  shown  by  the 
lirt  of  mi asurif  (page  197),  the  miwinforthistsi'ing, 
the  necessity  ...f  leaving  tlkt  -piiog-plato  its  full 
substance  ut  the  spot  wherein  the  "slit"  and 
"stud"  have  to  bo  punched:  as  this  opcrution 
obviously  weakens  the  plate  at  that  point 
pen  sating  strength  has  to  be  left 
indrawn"  plate;  if  punched  in  the 
t  of  the  plate,  they  are  faulty, 
spring*  would  be  belter  if  these 
and  "slits"  could  bo  dispensed 
with;  but  in  their  net  ion  they  aro  necessary 
toprever.:  thi  plat,  s  .cm  lapping  en.  h  nth.  r  by 
shifting  on  the  centre  bearing  ads*  ivi,  Now, 
to  punch  up  a  stud  from  one  side  of  the  steel 

about  the  size  and  fonn  of  a  young  pig's  t«3»t  

this  stud  to  work  in  a  recessed  chanr..  I  fboBl 
lfin.  long  in  the  next  pints,  is  KB  operation 
needing  precision  anil  care,  witii  dexterity  whiih 
the  eye  of  an  observer  must  be  kr>en  to  note,  at 
the  stud  and  slit  are  both  punches!  at  one  heat. 
Fig.  I  shows  side  view  of  two  plates,  with  the 


whs 
in  tho  ' 
drawn  [ 
CW  cour 
"studs 


Fig.  2  if  an  end  elevation  of  a  gauge  to  fit  inUi 
tho  Monro  hole  of  the  anvil. top  at  A,  which  has 
a  holo  vertically  down  its  centre,  us  shown  by 

i  dotted  line  from  It ;  this  is  to  let  out  the  punch- 
ings,  or  stales  off  the  steel.  CC  are  two  upright 
stents,  welded  on  to  the  bottom,  I) ;  thev  aro  of 
I  in.  square  iron,  tapped  and  nutted  at  F  F ;  these 

'  hold  the  guide-piece  (t  for  the  punch.  1*  it  the 
hunch  of  lin.  square  steel  passing  through  the 
head  or  guide,  with  easv  but  correct  lit ;  on  tho 
bottom  of  this  punch  is  adouble-shoulderc-d  punch- 
[mint ;  the  upper  one  allows  the  smith  to  see  and 
feel  his  work  of  punching,  the  lesser  and  lower 
shoulder  is  the  one  which  is  stamped  down  on  tho 
plate,  taking  as  small  a  U-aring  us  possible,  so  as 
not  to  kink  the  tdatc.  and  forming  the  stop  for 
the  punch  S.  11  is  a  movable  "bolster  of 
steel ;  the  side  screw  I,  forms  the  gauge  against 
which  the  steel  rests  in  working  it  through  tho 
b»»l  under  the  punch.  A  similar  tool  is  used  for 
111--  slit*  .ii.l  n.l.H  in  thi  -prim.',  « ;{h  movable 
bolsters  for  various  dies  and  punrhi*.  The 
next  important  tool  is  the  spring-tongs,  Fig.  3, 

Flo.  3. 


 -->«  plate,  and  tho  stud  on  the  other.    A  is 

the  hollo- v  shell-hole  which  has  lain  punched  up 
on  the  opi*»it..  side  of  the  plate  t«  tho  htik-ht  of 
from  \  of  inch  to  \  of  an  inch.  II  is  tho  recess 
or  conceal -J  slit  (so  called  from  its  being  only  a 
recess  on  one  side  of  the  plato).  This  stud  fit* in 
the  middle  of  It,  with  just  enough  space  sideways 
to  admit  the  stud  moving  from  one  end  of  the  slit 
to  the  other,  as  tho  plates  lengthen  and  shorten  in 
their  yieding  action  of  tin,  spring.  The  tools 
ufed  U.  enable  a  smith  to  work  to  such  exactness 
are  always  *h..p-i.ia.!>.  t-.;.-,  and  are  termed 
spring-plate  gauge,  and  diss,  ••slit"  and  "mb" 
poncheo  tin-  words  "nib"  and  "stud"  are 
used  with  the  tame  meaning],  In  the  divcrsitv 
of  weights  of  carriages  arise*  the  necessity  for 


the  fpring  welded  to  tho  handle  at  A;  both 
smith  and  mate  have  a  pair,  as  well  as  ordinary 
tongs,  ready  for  instant  use.  Their  obvious  use 
in  saving  ti»<>  toil  of  lightly  gripping  with  tho 
hands  will  be  recognised  by  all  who  have  had  fuch 
work  to  do  m  nipping  springs  tightly  together. 
Tho  ends  of  tho  plates  being  drawn,  U.  •  centre 
holes  drilled  or  punched  (nearly  alwava  one  or 
two  inches  out  of  centre  from  the  ends),  those 
middle  holes  become  the  points  from  which  studs 
-•mil  i-:it».iromiMsu:.'il.  ar.l  ri.uk.  ii..If  to  mi .isure, 
not  with  a  rule,  but  with  •  pair  of  long  light 
compasses,  and  a  dot  is  punched  at  the  exact 
measure-mark  made  bv  the  compasses.  ThoM 
o|ierationtbeingdoneasdesi-ribcdabove,  the  lighter 
ajid  more  critical  work  of  curving  (called  by 
spring-smiths  1 '  compassing  ")  has  to  be  done ;  this 
it  rurvi-d  from  the  finished  spring-drawing  some- 
time* supplied  to  the  smith  t.y  the  carnngc- 
maker,  but  more  often  by  the  order,  "  6-inch 


steel  plates  of  different  widths;  thus,  the  gauge 
haa  to  be  made  so  as  to  admit  regulating  the 
width  of  stool  to  mako  it  a]  way.  s  central  over  the 
die  and  under  the  punch,  arid  yet  of  strength  to 
admit  its  Bfjfag  used  under  the  action  of  a  sledge 
hammer.  Various  forms  of  bolsters  aro  made  to 
tit  into  the  punching-tools  for  punclung  holes. 


span,  more,  or  less,  as  wanted.  The  table 
meat  urea  (p.  197),  must  be  referred  to  as  the  pr 
cess  of  curving  is  being  done ;  first  w  ith  the  bark  or 
main  plate,  by  tapping  along  the  spring  while 
bUrk  hot,  not  Ttd  hot,  on  the  anvil  where  it  may 
he  slightly  curved,  or  across  the  open  jaws  of  * 
powmlul  rice,  the  jaws  parted  from  3  to  4  inches — 
never  more.  There  is  lean  rcliound  to  your  ham- 
mer at  '.'Jin.  apart;  you  must  feci  your  work 
yield  as  j-ou  odd  tho  p'late  in  tho  left  "hand,  and 
hit  accordingly.  A  beginner  would  fair  to  strike 
the  plate  with  the  force  w  ith  which  an  experienced 
workman  would,  blow  after  blow,  as  if  it  would 
smash  the  steel  over  the  jaws  of  the  open  vice;  yet  a 
flawed  plate  in  curving  is  hardly  known.  Thi-  left 
hand's  sense  of  feeling  tells  the  right  hand  what 
force  to  give  the  stroke  till  the  curve  is  iittnined. 
Watch  that  you  do  not  get  tlu-  plate  •'  winding." 
"  Winding-Mirks  "  arc  sometimes  usisl,  but  un- 
less they  aro  laid  sowsrs  vitk  thr  tHSt  <,f  the  pl*tt, 
they  will  cause  your  work  to  be  winding  when 
you  think  it  is  true.  For  this  very  reason,  thev 
aru  used  only  by  timid  workmen,  or  to  help  weak 
tight. 

{71  UcUHliHUtJ.) 


NEW  ELEVATING  TOOL-POST.' 

T1TE  elevating  tool-post  shown  iu  the  aeeom- 
panying  engravings  lias  Is-,  u  made  and  ustsl 
for  some  time  past  with  entire  satisfaction.  The 
simple  details  of  its  construction  » ill  be  apparent 
from  the  engravings.  Fig.  I  is  a  plan  and  half- 
section,  and  Fig.  2  is  a  vertical  section.  A  repre- 
sents the  outside,  or  cast-iron,  ski  ll,  having  a  hole 
rarefullybored,  to  which  the  nut  J  it  can-fully 
fitted.  The  steel  screw  E  luu  a  square  thread  f.tteil 
to  this  nut.  and  is  used  for  raising  and  lowering  the 
steel  tool-post,  C.  This  tool-|n.st  is  fitted  to  the 
nut  by  acouical-sha)s-i|  bearing,  I,  which  allows  the 
tool-post  to  bo  turned  in  all  directions,  to  suit  the 
character  ..f  the  work.    A  steel  bevel-gear,  H.  is 

•  From  the  .r»rri«»  Mackimul. 


attached  to  the  Iv.ttora  of  tlie  screw,  K.  so  that  by 
sffMftg  a  wrench  to  the  square  O,  and  turning  it. 
motion  ts  transmitted  through  the  piuion  F  to  Un- 
gear II,  thereby  raising  or  lowering  too  tool-put, 
a*  desired.  The  tool  always  rests  linrdy  upon  the 
steel  ring  I)  in  a  horizontal  position,  so  the  diffi- 
culties which  ordinarily  appear  in  tipping  the  tool, 
to  elevate  or  depress  it,  do  no!  npprar  in  using  this 
tool-post.  Furthennorc,  the  point  of  the  set  screw 
for  securing  the  tool  is  not  readily  broken,  tier 
flatteiird  and  upset,  because  it  always  hat  a  square 
hraring  upon  the  tool.  Ity  the  peculiar  construction 
of  the  screw  K,  Fig.  I,  the  shell  is  closed  upon  the 


nut  J  just  tight  enough  to  allow  it  to  more  up  ami 
down  bv  the  wrenrh  applied  to  the  square,  G. 

It  will  be  observed  that  the  gear,  and  other 
working  parts,  are  effectually  protrctcd  against  the 
damaging  effects  of  chips  and  dirt  that  would  other- 
wise get  mto  the  bearings.  The  working  parts  of 
tins  tool-istst  are  positive  and  quick  in  their  action, 
so  that  the  tool  may  be  raivsl  or  lowered,  adjusting 
the  depth  of  cut,  without  withdrawing  the  tool 
from  the  work  and  stopping  the  lithe.  The  power 
applied  to  raise  the  tool  is  aiq.lied  from  a  common 
centre,  which  has  a  very  rigid  bearing  upou  the 
l  arriage  ,  hence  the  tool  cannot  gouge  into  the  work 
in  changing  the  position  of  the  tool.  This  tool-post 
ran  be  n-adily  applied  to  any  lathe,  by  simply 
planing  off  the  top  of  the  slide  upon  the  carriage 
and  IsilUng  the  toobpost  upon  it  bv  four  bolts,  as 
will  be  understood  from  the  engravings.  Instead 
of  applying  a  tool-post  to  the  top  of  the  nut,  when 
desired,  the  nut  has  a  slot  across  the  top,  the  same 
as  the  slide,  upon  ordinary  lathes,  for  the  reception 
of  a  tool-post  of  tho  usual  style  ;  or  an  extra  nut 
can  bo  supplied,  made  in  this  way.     Tho  object  of 


this  extra  nut  is  to  jxnnit  Uk-  application  of  a  vice- 
jaw  to  the  top,  when  the  lathe  can  be  used  Ma 
milling  machine.  Instead  of  the  vice,  an  auglc- 
iilate  ran  be  substituted,  to  which  work  can  be 
bolted,  and  the  lathe  used  as  a  horizontal  boring 
machine.  When  desired,  an  emery  grinder  can  also 
bo  used  ill  place  of  the  vice  and  angle-plate, 
thus  converting  the  lathe  into  a  grinding  machine. 
When  used  as  a  grinding  machine,  the  lathe  shears 
should  be  ran  fully  protected  from  tbn  emery. 
Win  u  desirrd,  knurled  wheels  arc  used  instead  of 
handles  fur  elevating  and  lowering  the  tool-post-, 
while  on  larger  lathes  haud- wheels  are  substituted. 
I'rcm  the  description,  it  will  bo  unitcrstood  that  all 
the  iiarts  subjected  to  wear  are  of  steel,  while  those 
liable  to  be  braised  are  case-hardened.  This  tool- 
post  is  made  by  C.  A.  Licb,  of  New  York. 
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PROF.  SCHUSTER  ON  SUNSPOTS. 

DURING  a  lecture  on  Solar  Eclipses  "  winch 
ho  delivered  lost  week  in  the  lecture  theatre 
of  Owens  College,  Manchester,  Professor  Schuster 
referred  at  some  length  to  sunspots.  IIo  stated 
that  Uib  discovery  of  such  spots  was  on*  of  the 
tint  fruiU  of  UuliJto's  telescope,  and  from  tho  time 
of  Galileo's  up  to  the  pri-scut  they  luid  reuuuucd  a 
subject  of  controversy.  They  divided  tho  camp  of 
solar  astronomer.*,  for  wbiht  some  astronomer*  al- 
most wotshipped  theru,  giving  them  powers  to  curse 
and  to  bless,  to  others  a  suiwpot  wan  like  a  red  rag 
to  a  hull.  There  were  very  fow  spots  observed  near 
thu  solar  equator.  The  greater  portion  were  found 
between  '20  and  40  degrees,  and  they  were  never 
seen  above  the  latitude  of  .'HI  degrees.  The  gigantic 
solar  rlnudii  which,  tike  enormous  geysers,  burst 
thruugh  tho  solar  envelope  anil  wcro  projected  to 
au  enormous  distance,  were.  Ultimately  connected 
with  sunspots.  Tho  flaming  protulicranccs  from 
the  sun  were  generally  about  10,000  miles  long,  and 
one  had  been  observed  .'I'.'O.OOO  miles  in  length.  In 
order  tint  a  body  should  be  projected  for  Uiat  dis- 
tance tho  velocity  must  have  been  IM'J  miles  per 
second.  It  had  been  noticed  that  sunspots  were  at 
their  maximum  about  every  eleven  years.  We  wero 
now,  after  a  protracted  absence  of  sunspots,  rapidly 
ap|>roaehing  the  maximum,  and  should  in  all  proba- 
bility have  reached  it  in  seven  or  eight  mouths. 
They  would  then  slowly  decrease  in  number  for 
about  seven  years,  by  which  time  hardly  a  suiisjaot 
would  be  seen.  Afterwords  they  would  begin  to 
increase,  niul  in  ubout  eleven  years  w  ould  agnm 
rcai  Ji  the  maximum.  The  changes  were  not  absolutely 
regular,  for  sonic-time*  the  maximum  was  michi-d 
in  ten  years  instead  of  eleven,  and  might  even  bo 
reachod  sooner.  W  hen  there  were  many  sunspots  tint 
daily  movement  of  the  magnetic  needle  from  the 
north-west  towanU  the  west  was  much  greater  than 
when  sunspots  were  few  in  number,  and  tliere  were 
magnetic  storms  and  aurora  /mrcaln,  as  had  boon 
the  case  recently.  It  had  been  calculated  tliat  if  the 
>  made  of  the  hardest  steel  and  thoroughly 
1  the  distance  between  it  and  the  earth 
was  so  great  that  it  could  not  successfully  affect 
our  magnets.  I'uder  those  circumstance*  the  con- 
nection between  the  sun  and  tho  earth,  whereby 
storms  occurred  immediately  after  sun- 
vcro  seen,  was  one  of  the  greatest  scientific 
of  this  age,  and  at  present  we  were  abso- 


life  according  to  his  imperfections,  not  according  to 
his  advantages,  Tliere  was  a  pretty  general  con- 
sensu" of  opinion  that  consanguineous  marriages 
were  on  the  whole  to  be  deprecated.  If  they  taxed 
their  memories,  and  tried  to  rememlier  how  many 
perfectly  healthy  families  Uiey  had  known— 
families  without  a  history  of  consumption,  gout, 
rheumatism,  affections  of  the  nervous  system.  Arc. — 
he  feared  the  number  they  could  es'.imate  would  be 
very  small ;  and  if  they  took  into  account  the  ten- 
dency of  such  diseases  to  become  intensified  in  tho 
children  of  cousins,  he  thought  they  would  agree 
with  him  that  consanguineous  marriages  involved 
n  risk  which  it  was  not  well  to  incur.  Alluding 
next  to  a  question  which  was  often  put  him  by 
anxious  parents,  whether  it  was  advisable  to  allow 
their  children  to  marry  into  families  in  which 
nervous  disease  was  known  to  exist,  he  remarked 
that,  of  course,  as  an  abstract  proposition,  there 
was  but  one  answer  to  the  question— that  it  was 
not  advisable ;  but  while  he  did  not  advocate 
marriage  under  such  conditions,  he  expressed 
the  opinion  that  there  was  not  much  more,  if 
any,  reason  for  avoiding  a  familv  in  wldch  there 
wa»  a  history  of  nervous  instability  than  there 
was  for  avoiding  families  in  which  other 
forms  tif  hereditary  disease  existed.  Passing 
to  consider  the  practical  questions  connected 
with  the  rearing  of  the  infant  and  child, 
he  said  every  child's  future  history  depended  ou 
tli<!  f<x>d  it  get  and  nn  its  surroundings.  Much 
depended  on  the  mother ;  if  healthy,  she  should 
suckle  her  child,  but  not  for  too  long.  He  bad  met 
with  many  cases  in  which  tho  sole  ascertainable 
cause  of  nervous  symptoms  in  young  children  was 
their  being  too  lung  suckled.  But  the  mother 
herself  must  be  well  fed,  and  this  brought  him  to 
thu  conside ration  of  another  question.  In  some 
respects  he  believed  the  food  of  the  working-classes  | 
in  Scotland  was  improved,  partly  because  wages 
were  higher,  partly  because  in  the  new  workmen's 
houses  the  means  of  cooking  wcro  better,  and 
partly  because  new  articles  of  diet  had  been  intro- 
duced into  the  market.  Hut  he  also  believed  that 
it  had  become  deteriorated  in  a  very  important 
item— porridge  and  milk  -  for  which  had  been  sub- 
stituted a  much  less  nutritious,  and  in  itself  a 
somewhat  deleterious,  article  of  diet — tea  and 
bread.  The  physiologist  would  tell  them  that 
pnmilgu  and  milk  was  a  "typical"  food;  that 
was,  that  it  contained  all  the  necessary  constituents 
of  food  in  the  most  perfect  proportions 
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BRAIN-HEALTH. 

fTUIE  third  lecture  of  the  season,  under  the 
JL  auspices  of  the  Edinburgh  Health  Society, 
■was  delivered  on  Saturday  evening,  by  Dr.  J.  Batty 
Tuke,  F.K.C.P.,  F.H.S.,  whose  subject  was,  "  The 
Establishment  and  Maintenance  of  Bruin-Health." 
Dr.  Tuke  said  he  held  it  to  bo  o  well-ascertained 
physiological  fact  that  the  brain-cells  were  organs 
which  could  be  acted  on  for  good  or  for  evil,  and 
that  they  were  ilirct-tly  subject  to  the  laws  of 
health.  Turning  to  the  title  of  his  lecture.  Dr. 
Tuko  remarked  that  it  involved  consideration  of 
the  most  intricate  and  difficult  social  questions. 
It  might  lie  said  in  passing  that,  as  a  nation,  wo 
bad  decided  to  adopt  a  syste  m  of  education  which 
was  in  itself  the  greatest  brain  tonic  at  our  com  - 
tnaiid,  a  remedy  which,  if  not  altogether  a  specific, 
must  strike  deeply  at  one  great  cause  of  crime, 

cities 'there  was  a  considerable  class  the  members  i  I 
which  might  be  termed  moral  idiots.  A  child 
brought  up,  or  rather  drugged  up,  in  a  cellar, 
whom  parents  were  thieves  by  profession  ;  whose 
companions  were  equally  degraded  ;  who 'was  sur- 
rounded from  his  earliest  duys  by  scenes  of 
debauchery  and  wickedness,  must  almost  inevitably 
fail  to  develop  a  moral  sense.  (tight  was  wrong 
to  him,  and  wrong  was  right.  Strictly  speaking, 
this  wns  his  mural  sense.  Some  of  them 
might  fe-  I  at  time*  inclined  to  grumble  at  the  ex- 
pense and  working  of  the  Education  Act  : 
but  the  grumble  would  cease  if  they  reflected 
that  tin  y,  as  a  nation,  were  doing  their  very 
best  to  remove  a  serious  opprobrium  from 
society.  The  Compulsory  Education  Act  was 
something  like  thu  CompuUory  Vaccination 
Act.  Society  had  determined,  in  the  one 
ease,  to  apply  a  preventive  to  the  spread  of  a  serious 
and  dangerous  buddy  disease :  and  in  the  latter,  to 
a  grave  ami  serious  moral  disease.  As  a  coin- 
rnuiuty,  they  in  Edinburgh  might  congratulate 
themselves  that  they  had  done,  and  were  doing, 
their  bet  to  clear  tb*?  city  of  the  uouvamc  dens  in 
which  the  residuum  of  society  was  born  and  hied. 
In  speaking  of  the  influences  which  act  for  good  or 
evil  on  the  brain,  Dr.  Tuko  alluded  first  to  those 
over  winch  the  individual  had  no  control ;  and, 
secondly,  to  those  over  which  every  nuiu  uud 
woman  could  exercise  control.  The  influences  over 
which  the  individual  had  no  control  wen-  those  con- 
nected with  his  antecedent*  and  up-bringing.  A 
man  might  be  handicapped  in  life  by  the  mi*ta; 
or  faults  of  h:s  uii.t-stors  ;  anil,  different  from  the 
racehorse,  he  had  to  carry  weight  in  the  race  of 
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was  not  such  a  typical  food-stuff  as  oatmeal,  and, 
weight  for  weight,  did  not  possess  us  equal  power 
of  nutrition  as  porridge.  It  was  the  constant  use 
of  tea  that  ho  would  most  strongly  deprecate.  He 
hopod  his  teetotal  fricuils  would  not  be  very  angry 
with  him  if  he  said  that  it  was  quite  open  to  argu- 
ment whether  the  teapot  or  the  whisky-bottle 
exercised  the  more  baneful  effects  ou  the  public  con- 
stitution. He  did  not  think  the  question  had  ever 
been  fairly  worked  out.  He  advised  all  working 
men,  whether  they  worked  in  tho  workshop,  in  the 
office,  or  in  the  "study,  to  feed  themselves,  their 
wives,  and  their  children,  at  least  once  a  dav  on  the 
most  perfect  form  of  food  which  God  had  given 
thorn— porridge  and  milk.  The  next  subject  which 
naturally  suggested  itself  asexcrcising  on  important 
influence  on  the  child's  brain-cells  was  education. 
In  Edinburgh  philanthropy  had  taken  the  direction 
of  providing  institutions  for  the  education  of 
orphans  and  of  the  children  of  poor  people — noblo 
and  great  institutions  which  liad  doubtless  effected 
much  good  where  their  function  had  been  exerctoed 
for  their  proper  objects.  But  it  was  more  than 
doubtful  whether  they  exercised  a  beneficial  in- 
fluence, if  they,  in  any  instance,  took  a  child  from 
its  homo  and  tho  Board  School.  He  held  that  a 
man  must  be  very  .poor  unified  to  be  justified  in 
giving  up  the  care  of  his  child,  and  that  he  who 
could  maintain  even  a  verv  moderately  comfortable 
homo  outraged  the  laws  of  society  and  of  health  in 
detaining  luschild  from  ibtedueutional  influence.  To 
send  a  child  away  from  the  family  influence  into  an 
atmosphere  of  "necessarily  strict  discipline  and 
routino  should  be  the  last  resource  of  misfortune. 
The  life  of  u  child  so  placed  was  artificial,  its  in- 
dividuality was  endangered,  and  its  cx|>ericnoo  cir- 
cumacritsil.  With  every  respect  for  the  manage- 
ment of  these  institution-,  he  would  much  rather 
see  a  child  of  his  less  well  dressed,  less  weU  fed, 
living  early  into  leal  life,  his  brain-et  lis  absorbing 
real  experience,  and  becoming  educated  by  normal 
vicissitudes  than  see  him  the  nest  boy  in  the  best 
hospital.  Ho  was  spoakiiig  as  a  physician  uud  a 
physiologist  when  he  advised  them  to  avoid 
tho  temptation,  should  it  bo  presented  to 
them,  of  sending  their  children  to  any  insti- 
tution when,  by  any  sacrilice,  thev  could  ki*cp 
them  at  home.  Of  course,  a  child  had  to  encounter 
greater  dangers  at  hum*  than  when  shut  up  iu  a 
monastic  institution.  They  were  overworked,  and 
overworked  themselves,  at  school.  One  of  the 
great  eau.se>  of  overstrain  iu  early  youth  was  the 
•.  i  .' i  i-  *ysf  :u  1 1 1  i  If. tui  ;  prizes  1"  n  ri|»  t .  .i  n.  1'. 
deflcetctf  the  mind  of  tho  child  from  the  main  aim 
and  object  of  its  study,  uud  ufteu  defeated  tho 


object  which  it  was  hoped  to  obtain.   The  youthful 
mind  must  not  be  pressed  too  far  in  tho  direction  of 
abstract  facts  and  theories.    Our  whole  educational 
system  was  running  somewhat  wild  in  this  direc- 
tion, and  the  child's  brain  did  not  get  time  to 
assimilate  the  food  it  got.  A  sort  of  brain  dyspepsia 
or  indigestion  set    in.    His  experience  might  be 
exceptional,  but  it  tended  towards  the  opinion  that 
the  rising  generation  was  not  so  weU  acquainted 
with  the  standard  literature  of  our  own  country  as 
boys  and  girls  were  twenty  -  live  or  thirty  years  ago. 
He  dared  say  its  knowledge  of  tho  bard  facta  of 
history  was  more  cxitct,  the  rules  of  arithmetic 
might  be  more  thoroughly  understood,  but  he 
doubted  very  much  whether  '•  Kobinson  Crusoe," 
the  iiocmsof  Burns,  the  '•  Pilgrim's  Progress,"  Sir 
Waiter  Scott's  glorious  novels  in  prose  and  verse, 
Preacott's  "  Cwiquest  of  Mexico  and  Peru,"  and 
such  like  educational  influences  were  as  much  at 
work  as  they  used  to  be.    Careful  reading  of  such 
standard   books   helped    tho    boy's   and  girl's 
brain  to   assimilate    the    tougher   food  it  re- 
ceived  at   school,   and   introduced   a  digestive 
power  which  helped  to  diffuse  the  aliment  through- 
out the  whole  mental  system.     Having  pointed 
out  the  necessity  of  tcarlicrs  knowing  how  to  ad- 
miuislcr  intellectual  aliment  carefully  and  thought- 
fully, and  how  brain  health  suffered  nowadays,  ii 
there  was  truth  in  the  statement  that  the  pupu  waa 
being  made  for  the  school,  not  the  school  lor  tho 
pupil,  Dr.  Tuke  remarked  that  a  great  deal  bad 
been  said  and  written  of  late  about  the  overworking 
of  girls  and  young  women  in  schools  and  college*, 
and  his  friend,  Dr.  Clouston,  had  come  forward  as 
the  champion  of  health  and  ignorance  for  women. 
He  could  not  help  thinking  that  Dr.  Clouston  had 
overstated  the  position  of  matters ;  that  he  had 
bused  liis  opinions  more  on   the  observation  of 
isolated  cases  than  on  the  general  condition  of 
highly-educated  women ;  that  ho  had  mistaken  the 
wail  of  the  one  for  the  murmur  of  the  many.  No 
doubt,  a  certain  number  of  young  women  suffered 
and  broke  down  whilst  studying,  but  this  did  not 
necessarily  imply  that  study  was  the  cause  of  the 
breakdown.    Idleness  and  iguurance  were  much 
more  |>rolifie  causes  of  disease  amongst  women 
than  overwork.   They  were  tho  main  producers  of 
hysteria,  and  all  sorts  of  vapourish  complaints,  of 
many  ills  and  evils,  and  of  inanity,  if  not  of  in- 
sanity.  As  a  matter  of  fact,  it  was  not  an  easy 
tiling  to  overtask  the  energies  of  the  brain  by  work. 
It  was  not  work,  but  worry,  that  lolled  the  brain. 
The  latter,  ho  feared,  must  be  ever  with  us  all. 
The  moat  highly  educated  and  hard-  working  women 
whom  lie  hud  the  honour  of  knowing  were  emi- 
nently  healthy.     Perhaps   this   might   be  tho 
"survival  of  the  fittest";   but  oven  granting 
that  it  was  so,  the  mom  women  worked  tho 
more  fit  women  they  would  liavc.   But  breakdown 
from  overstrain  did  occasionally  take  place,  and  the 
first  really  important  symptom  was  &loep|p»sni-s«  ; 
when  that  set  in  there  was  cause  for  alarm.  Lose 
of  sleep  was  brought  alsiut  thus  ; — When  the  brain 
wns  being  actively  exercised,  there  was  an  increase 
of  blood  in  its  vessels— this  was  spoken  of  as  "func- 
tional hypencmiu."   If  they  continued  the  exercise 
of  tho  brain  powers  too  long,  tliere  was  a  tendency 
for  the  blood  to  remain  in  too  great  quantity  from 
the  cells  becoming  exhausted  and  not  being  able  to 
control  tho  vessels.    In  sleep  the  amount  of  blood 
was  diminished,  and  sleep  could  not  be  procured  if 
this  functional  hypcricniia  persisted.  In  the  absence 
of  sleep,  the  cells  could  not  recover  themselves,  and 
their  activity  became  impaired.    Headache,  lo*»  of 
appetite,  and  geuerul  Ustlcssness  followed ;  then 
changes  in  tho  character  of  the  blood,  anil  tho 
trains  of  symptom*  so  ably   described   by  Dr. 
C Houston.    As  soou  as  a  child  or  young  person 
developed  continuous  headache,  work  should  be 
discontinued  at  once.    In  conclusion.  Dr.  Tuke 
remarked  that  roost  men  working  in  the  same 
department  of  medicine  as  he  did  recognised  that 
if  there  was  a  hope  of  diminishing  the  amount  of 
brain-disease,  it  was  to  bo  effected  by  preventive 
medicine,  and  he  had  therefore  directed 
tsnwciallv  to  the 
;o  those  of  the  son. 
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A  NEW  CLASS  OF  ENGINES. 

X  beam-engines,  such  as  are  now  used  as  rtexm 
..  motors,  and  for  diving  pumps  and  blowing 
nuieliiuea,  the  active  or  |ttsmve  substance  generally 
moves  in  closed  cylinder*  with  pUtous  moving  to 
and  fro.  Prof.  Welluor,  of  Briiuu  (whose  "  steam 
wheels"  were  described  admit  time  ago),  has  lately 
shown  that  various  beam-engines  may  without 
difficulty  be  mode,  iu  wliich  the  fluid  acts  in  open 
vessel*  by  its  weight  or  upward  tlirust.and.in  sonic 
eases,  they  may  be  advuiitngisou.v  A  find  group 
i|.  en.  ii  'I.M-I  ■■( '  direi  t. acting  bi  in;-cr.giiies  with, 
water  power.  An  oscillating  Is  um,  r.n.,  has  at  one 
end  o  scoop  to  hold  water,  at  the  other  a  weight 
tnlani-ing  half  that  of  the  water.  Tho  scoop, 
raised  to  its  highest  paint,  receives  water  through  a 
pipe,  entering  a  sunk  |*irt  in  its  bottom  from  an 
'        valve  I  ;- 
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this  flow  in  rcqciircd.  Tbn  excess  of  water  sends  I 
that  end  of  tin-  lienm  down,  aud  the  scoop  empties 
"itself  below  (the  valve  having  closed  meanwhile)  ; 
tinea  it  U  brought  buck  by  the  weight  to  bo  filled 
again,  and  »o  on.  Tho  osrillntory  motion  may  be 
converted  into  rotatory  iu  the  usual  way.  This 
beam-engine  may  tie  made  double.  Again,  direct- 
acting  beam-engines  for  raiting  water  are  described. 
Here  oscillatory  motion  is  imparted  from  a  driving 
shaft  to  a  beam  weighted  at  uue  end  and  having  at 
the  other  a  vessel  with  valve  which  alternately  dips 
into  and  fills  with  water  at  tho  lowest  point  of  its 
course,  and  delivers  tho  water  at  its  highest  point 
into  a  trough.  Another  group  consist*  of  direct- 
acting  beam  blowing  engines.  In  one  of  these,  t.g., 
a  couple  of  one-armi-d  levers  are  worked  up  and 
down  on  terminal  pivots,  one  on  either  aide  of  a 
wind-chest  in  water.  By  this  motion,  a  vessel  like 
an  inverted  scoop,  to  which  they  are  attached  is 
alternately  raised  and  depressed  in  water,  from 
which  it  partly  emerges  at  the  top,  and  exchanges 
its  water  for  air.  A  valvo  at  the  top  of  the  scoop 
closes  on  commencement  of  the  descent  and  the 
imprisoned  air  is  carried  down  and  forced  into  the 
Other  varieties  of  these  machines  are 


A  GOOD  PHOTOGRAPHIC  VARNISH* 

SHELLAC  in  one  of  its  many  shapes  forms  in 
this  case,  as  in  most  others,  the  foundation 
upon  which  the  varnish  is  built ;  and.  indeed,  wc 
may  say  at  the  outset  that  a  plain  solution  of  shel- 
lac makes  one  most  excellent  in  quality.  Shellac, 
under  its  various  names  indicative  of  its  colour,  is 
really  only  another  form  of  tho  so-called"  seed  lac," 
aud  also  of  stick  lac,  some  recipes  giving  most 
absurd  instructions  as  to  tho  proportion  of  the 
various  forma  of  resin  to  he  used.  Stick  lac  is  win- 
dy the  twig  encrusted  by  tho  lac  insect  with  the 
peculiar  cubstance  it  produces.  Seed  lac  is  the 
incrustation  removed,  in  which  state  it  presents  the 
appearance  of  small  mil ;  and  shellac  is  the  purified 
seed  lac  melted,  strained,  aud  placed  on  large  cylin- 
ders or  slabs  to  harden,  from  which  .the  resin  is 
chipped  or  shelled  off  as  "shell-lac." 

Shellac  is  found  in  commerce  of  an  infinite  variety 
of  shades  of  brown,  from  the  pale  "orange,"  a*  it 
is  termed,  to  the  deep  garnet  or  ruby  colour,  which 
is  useless  for  our  present  purpose.  Such  shellac  dis- 
solved in  spirit  would  give  a  solution  that  could  not 
bo  decolorised  in  any  practical  manner— at  any  rate 
by  the  working  photographer.  For  our  purpose 
Terr  finest "  pale  orange"  shellac  procurable  should 
be  purchase!,  and  when  varnish  is  likely  to  be  made 
in  quantity  the  samples  must  be  first  obtained  so  as 
to  enable  the  stock  to  be  purchased  where  the  palest 
sample  came  from.  Those  who  havo  not  before 
pud  any  attention  to  the  matter  will  bo  surprised 
to  discover  how  varied  in  colour  oven  high-priced 
shellac  will  be  found.  Another  consideration, 
which  will  scarcely  need  to  bo  pointed  out  in  tho 
Selection  of  shellac,  is  to  see  that  the  pieces  are  as 
i  looking  as  possible.  In  this  respect  also  great 
rences  will  be  found. 
A  solution  of  such  a  shellac  in  methylated  spirit 
forms  the  basis  of  our  varnish,  and  a  rimplo  varnish 
so  made  will  answer  for  all  rough  work  ;  hut  where 
delicate  results  are  wanted  it  must  bo  paler  in 
colour,  and  for  this  purpose  we  umb  "bleached 
shellac."  Bleached  shellac  dissolved  in  spirit  also 
mokes  an  excellent  varnish  ;  but  it  is  nut  nearly  so 
hard  and  tenacious  as  that  from  tho  orange  shellac. 
A  good  strong  coating  of  it  is  readily  scratched  by 
the  finger- nail— a  eontretrmpi  so  likely  to  occur  in 
printing  that  such  a  varnish  cannot  be  recom- 
mended .  White  shellac  is  mado  by  dissolving 
ordinary  shellac  in  caustic  alkali,  and  then  treating 
the  solution  with  chlorine,  which  at  oue  and  the 
same  time  decolorises  and  precipitates  it.  Thi.*  pro- 
cess, though  it  produces  a  pale  renin  of  great  value 
for  many  economical  puposcs,  causes  the  resin  to 
lose  many  of  those  properties  that  specially  fit 
orange  lac  for  use  in  photographic  varnish.  Oue  of 
tho  rwculiarilics  of  white  lnc  varnish  is  the 
frequency  with  which  it  dries  into  a  multitude  of 
fine  ridges,  which  no  rocking  of  tho  plate  to  an  fro 
during  draining  and  drying  will  prevent.  But  for 
paleness  of  colour  in  tho  coating  obtained  from  it 
nothing  eon  be  better  :  and  in  a  mixture  of  the  two 
reins  -that  is,  the  bleached  and  tho  unbleached— 
tho  objectionable  qualities  of  either  seem  cither 
covered  or  greatly  minimised.  This  mixture  in 
suitaU'i  proportic.tis  constitute*  tho  chief  part  of  the 

Experimenters  with  "  blenched."  or,  as  it  is  often 
called.  "  white  lac,"  must  kuow  that  unless  it  be 
properly  stored  it  practically  loses  its  solubility  in 
spirit  of  wine  ;  and  we  know  of  many  cases  of  fail- 
ure in  varnish-making  caused  through  tlie  purchaser 
being  supplied  with  o  sample  Unit  had  become 
insoluble.  Of  course  this  would  not  bo  likely  to 
occur  in  a  place  whero  the  lnc  was  in  great 
1;  but  many  of  our  readers  live  in  places 
-'-graphic  -indo-d,  any  rare— chemicals 
lost  difficult  to  get,  and  when  obtainable  are 
T 


Bat  always  in  good  condition.  However,  in  the 
of  white  hie,  where  the  experimenter  is 
ant  of  the  appearance  it  should  present,  he  can 
easily  test  a  smnll.quuiitity  if  he  have  any  doubt  in 
the  matter.  It  should  be  crushed  or  pounded  into 
small  pieces  before  adding  to  the  spint.  as  even  in 
the  best  samples  a  largo  proportion  entirely  insolu- 
ble always  exists,  and  a  clear  solution  niust  not  bo 
expected.  Its  solubility  or  tho  reverse  U  soon  dis- 
covered by  noticing  whether  tho  small  particles 
begin  to  disintegrate,  as  it  were,  or  retain  their 
sharp  outlines. 

A  good  indication  of  insolubility  is  tho  outer  layer 
of  the  round  pioces  or  sticks  turning  semi-trans- 
parent. The  plan  usually  adopted  to  prevent  this 
change  taking  place  is  to  keep  the  bleached  lac  in 
the  dark  and  covered  with  water,  when,  if  it 
remain  so  covered,  it  will  retain  its  solubility  in 
spirit  for  a  lengthened  period. 

The  third  and  last  ingredient  in  this  varnish  is 
"sundarae  gum."  It  is  well  know  by  varnish 
makers  that,  when  gums  and  resins  are  mixed  and 
and  "  blended "  solution,  tho  character  of  this 
solution  or  varnish  is  not  by  any  means  of  necessity 
an  average  of  tho  characters  of  the  gums  taken 
separately,  and  such  is  the  case  with  sondarac. 
This  gum  taken  by  itself  gives  a  varnish  that  is 
quite  useless  from  its  luittlcness,  but  when  added  to 
•  shellac  varnish  it  confers  a  portion  of  its  own 
quality  of  brightness  of  surface,  which  it  possesses 
in  a  high  degree,  but  does  not,  in  moderate  quantity, 
tend  to  make  it  "  rotten." 

Tho  formula  for  a  varnish  devised  on  the  princi- 
ples above  en  undated  is  as  follows :  — 

•  • • • •  24 

 OJ 

Gum  saudarae   { 

Methylated  rpirit    1  quart. 

Bruise  the  bleached  lac  till  redurcd  to  small  pieces. 
Powder  the  sandarac,  and  then  add  the  whole  to 
tho  spirit,  putting  in  a  few  small  pieces  of  gloss  to 
prevent  the  shellac  caking  at  tho  bottom  of  the  jar; 
stir  or  well  shake  the  wholo  from  time  to  time,  till 
it  is  evident  that  solution  is  complete.  All  that  is 
then  necessary  is  to  set  aside  to  clrair,  pour  off  the 
clear,  supernatant  fluid,  and  filter  the  rest.  It  is  best 
to  allow  a  month  or  two  for  subsidence,  for  the 
insoluble  part  occupies  so  large  a  space  that  much 
waste  through  evaporation,  fee,  is  caused  if  an 
unnecessarily  large  quantity  be  passed  through  the 
filter.  We  may  say  we  have  seen  many  thousands 
of  negatives  covered  with  a  varnish  prepared  by 
this  formula — both  collodion  and  gelatine — and 
have  not  seen  a  single  one  that  has  given  way  in 
the  slightest  degree  ;  hence  we  feel  that  the  uttove 
may  be  recommended  as  a  standard  and  reliable 


THE  STRENGTH  OF  BOILER  FLUES. 


meeting  of  the  Sociotv  of  Engineers,  held 
Monday,  December  4th,  in  the  Society's 
ietnria-street,    Westminster,    Mr.  Jul** 
Church,  in  the  chair,  a  pajier  was  read  by  Mr. 
W.Martin  on  the  "Strength  of  Boiler  Flues." 


Hall,  Vt 


DYNAMO  ELECTRIC  MACHINERY. 


N  Monday  night  lYofrswnr  Silvaniis  1*.  Thomp- 
son, D.Sc.,  delivered  the  first  of  the  course  of 
three  Cantor  lectures  for  tho  Session  1882-83  on 
dynamo-electric  machinery  in  the  hall  of  the  Society 
of  Arts.  Professor  Thompson  said  that  the  uamo 
"dynamo-electric machine"  was  first  applied  bv  Dr. 
Werner  Siemens  in  a  communication  marie  in 
January,  1867,  to  the  Berlin  Academy.    He  there 

by  tho  application  of  mechanical  power,  the  currents 
being  induced  in  the  coils  on  rotating  an  armature 
by  the  action  of  electro-magnets  which  were  them- 
selves excited  by  the  currents  so  generated.  Since 
tho  gveat  development  of  clectne  lighting  it  had 
been  found  convenient  to  use  the  generating 
machines  in  certain  combinations  in  which  the  self- 
existing  principle  was  abandoned.  The  main 
principle  of  the  dynamo-electric  machine  was  duo 
to  Fnrndoy,  who.  by  moving  conductors  across  a 
field,  caused  currents  to 


caused 


1  i  exeiti  1  «  ith 


luctors.  As  the  term  was  now  applied 
dynamo-electric  machines  were  machines  for  con- 
verting energy  in  the  form  of  mechanical  power  into 
energy  in  the  form  of  electric  currents  by  the  o|iera- 
tion  of  setting  conductors  in  the  form  of  coils  of 
copper  wire  to  rotate  in  a  magnetic  field.  The 
machines  might  bo  divided  into  three  classes.  The 
first  was  that  in  which  the  rotation  of  the  roils  took 
place  in  a  uniform  field  of  force  upon  an  axis  in 
tho  plane  of  the  coil  or  one  parallel  to  sneh  axis. 
The  second  consisted  of  machines  in  which  there 
was  the  translation  of  the  coils  to  different  parts  of 
a  field  of  unequal  strength  or  opposite  sign.  The 
third  class,  which  hod  not  yet  come  into  practical 
use,  was  where  the  rotation  of  the  conductor  was 
occompaniod  by  on  endless  increase  in  tho  lines  of 
force  cut,  this  being  effected  by  one  part  of  the 
conductor  sliding  on  or  round  a  magnet.  If  he 
were  asked  what  dynamo  -elrrtric  machine  was  tho 
best  lie  would  say  that  nono  was  theoretically 
perfect,  one  might  be  better  for  one  class  of  work 
and  another  far  a  different  description.  This,  how- 
ever, he  might  say,  that  everything  was  in  favour 
of  bur  machines.  The  lecture  was  illustrated  by 
di  igrams  and  by  experiment  3.  Tho  subject  of  tho 
succeeding  lectures  is  to  be  the  dynamo  in  practice 
aud  the  dynamo  as  a 


In  the  construction  of  steam-boilers,  more  than  in 
ordinary  engineering  matters,  it  is  of  special  im- 
portance, both  to  the  engineer  and  the  public,  that 
the  principles  involved  should  bo  clearly  established, 
since  cases  of  failure  produce  such  disastrous 
results,  which,  now  that  steam-power  is  so 
universally  used,  may  affect  the  safety  of  the  pub- 
lic at  large.  In  most  coses,  where  a  boiler  foils 
simply  from  inherent  weakness,  it  is  usually  from 
the  collapse  of  its  flue,  since  the  flue  of  a  Cornish 
\  or  I^cashiro  boiler  is,  unless  specially  strengthened, 
the  weakest  part  of  the  boiler.  Besides  being 
essentially  weaker,  the  flue  is  tho  part  which,  more 
than  any  other,  is  injuriously  affected  by  faulty 
construction.  This,  in  conjunction  with  the  con- 
sideration that,  unless  dangerous  or  almost 
collapsing  pressures  ore  applied,  it  is  extremely 
difficult  to  discover  their  weakness  by  testing,  makes 
the  construction  of  boiler  flues  a  matter  of  par- 
ticular importance.  Notwithstanding  the  interest- 
ing character  of  the  problem,  and  its  importance, 
however,  tho  experimental  data  upon  which  our 
knowledge  rests  are  insufficient  and  unsatisfactory. 
Tho  only  systematic  series  of  experiments  which 
hare  been  made  at  all,  were  made  tiy  Sir  William 
Fair  bairn  24  years  ago,  and  the  formula  deduced  by 
him  from  these  experiments  is  still  tho  one  in  una 
by  engineers.  The  reliability  of  this  formula  is  not, 
however,  beyond  question,  and  its  application  to 
different  cases  can  be  made  to  produce  somewhat 
anomalous  results.  It  cannot  Iks  denied  that  the 
results  obtained  by  Sir  William  Fair  bairn,  con- 
sidered with  regard  to  tho  ignorance  ujsin  the 
subject  prevailing  at  the  time,  were  of  the  highest 
importance  ;  ana  they  immediately  suggested  sim- 
ple methods  of  effectively  strengthening  flues,  both 
old  and  new.  Nevertheless,  the  experimental  tubes 
used  were  very  unlike  actual  flues  in  construction  ; 
they  were  very  small,  and  were  submitted  to 
pressure  in  a  totally  different  way  from  that  in 
wliich  flues  undergo  steam  ;  and  since,  moreover, 
almost  all  the  comparable  experiments  were  with 
tubes  of  the  some  thickness,  it  is  evident  that  tho 
result  deduced  from  them  cannot  1ms  regarded  as 
final.  It  is  much  to  be  desired  that  this  subject 
could  roccivo  a  new  experimental  investigation,  and 
such  a  case,  the  experiment  should  be  with 
g  in  sluipo,  and  conditions  of 


objects 
strain, 
flues. 


corresponding  in  slutno,  and  condit 
though  not  necessarily  in  size,  to 


SOME  CONSTITUENTS  OF  THE  ATMO- 
SPHERE AT  GREAT  HEIGHTS. 

DUKINO  a  recent  stay  for  a  month  on  the  sum- 
mit of  tho  Pic  du  Midi  (which  is  about  9.500 
feetubave  the  sea-level),  MM.  Muntx  and  A  10.11 
examined  the  air  and  aqueous  matters  repeatedly, 
with  reference  to  the  presence  of  ammonia  and  to 
atmospheric  nitrification.  The  ammonia  of  the  air 
seemed  to  be  in  much  the  same  iiroportion  as  that 
found  in  the  air  on  low  ground ;  but  that  of  the 
rain-water,  snow,  and  fog  was  considerably  less 
than  on  low  ground,  for  which  various  reasons  ore 
adduced, — the  greater  rorofnetiou  of  the  air  tra- 
versed, absence  of  nitrate  of  ammonia,  dryness  of 
snow  preventing  condensation  of  ammonia,  fops 
being  formed  w-here  found,  without  descent,  Ac. 
In  all  the  observations  of  rain,  fog,  and  snow,  for 
nitrates,  an  almost  complete  uWuce  of  these  latter 
was  ascertained.  In  thi*  connexion  the  authors 
had  an  examination  made  of  the  record  of  thunder- 
storms kept  at  the  observatory  (nitrates  being 
formed  in  the  air  by  electrical  action).  Of  the  1N4 
thunderstorms  observed  from  1873  to  1882.  only  '23 
had  been  produced  at  a  height  above  7.7«)  (where 
tho  original  station  of  Plantade  is  situated)  ;  in  tho 
hitter  the  summit  of  the  Pic  was  surrounded  by 
clouds  whence  the  discharges  rume.  It  may  bo 
said  in  general,  that  in  the  Pvrencan  region  the 
violent  electric  phenomena  of  thunderstorms  never 
exceed  a  height  of  10,000ft.  (3,000  metres),  ami 
that,  consequently,  the  formation  of  nitrates  under 
tho  infineucc  of  electricity  is  below  this  limit.  At- 
mospheric nitrification  seems  to  lie  chiefly  produced 
in  tho  zono  between  the  sea-level  and  tho  mean 
height  of  clouds.  This  absence  of  fine  powders  of 
nitrates,  tho  authors  also  remark,  certainly  contri- 
butes to  the  remarkable  transparence  of  the  air  in 
high  regions,  and  shows  that  the  plants  on  high 
mountains  and  the  soil  the v  have  formed  con  only 
obtain  their  i  * 
of  the  air. 


The  Gold  Medal,  Paris,  1879  ;  the  first 
order  of  merit,  Sydney  aud  Mellioume  exhibitions, 
1879  and  1881 ;  and  the  gold  medal  at  Adelaide  in 
1882,  havo  been  awarded  to  the  Trypogrnph 
(Zuocato's  patent). 
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which  they  wens 


THE  gre»t  comet,  uceording  to  the  latest  news, 
was  first  seen  in  Auckland  on  Sept.  3— not, 
it  appears,  by  an  astronomer.  A  number  of 
observation*  have  been  made  with  the  great  26in. 
refractor  at  Washington.  On  Nov.  6,  three 
nuclei  were  visible,  shining  with  a  much  stronger 
light  than  tho  coma  m 
enveloped. 

The  solar  eclipse  of  May  6,  next  year,  will,  it 
is  known,  bo  exceptional  in  the  timo  of  its  dura- 
tion (nearlysix  minute*), and  it  is  also  exceptional 
in  the  fact  that  the  lino  of  totality  includes  so 
little  standing  room  on  terra  ftrnia.  The  French 
are  already  moving  in  the  matter,  for  a  report 
ha*  been  made  to  tho  liureou  des  Longitudes, 
pointing  out  what  arrangements  should  be  made. 
Only  two  small  islands  are  available.  Flint 
Inland  flong.  151'  48'  \V\,  lat.  11*  30*  S.)  and 
Caroline  Island  (140*  C  W.,  93  50'  S.),  where  the 
duration  is  respectively  5m.  33s.,  and  5m.  20s. 
The  French  propose  to  occupy  both  these 
stations  in  the  hope  of  being  able  to  establish  the 
existence  of  I^verrior's  "  hypothetical  planets," 
which  his  analysis  indicated  as  being  within  the 
orbit  of  Mercury. 

Russia  took  no  part  in  the  transit  of  Vi-nu* 
expeditions,  M.  St  rave  thinking  that,  as  experi- 
ence since  1874  has  proved,  there  is  no  prospert 
whatever  of  obtaining  by  Dial  means  a  geome- 
trical determination  of  the  parallax  of  the  sun, 
even  with  combined  international  efforts,  such 
efforts  us  are  made  by  other  nations  will  be 
suflicicnt  without  support  from  Russia.  There 
are  other  methods  which  ho  believes  to  give  more 
accurate  results  (r.j.,  that  suggested  by  Mr.  Gill) 
which  can  bo  repeatedly  made  without  costly 
expeditions. 

Prof.  Challis,  Plumian  professor  of  astronomy 
at  Cambridge,  diod  on  Sunday  last,  in  his  83rd 
year.  Tho  Rev.  James  (  hullis,  M.A.,  F.R.S., 
was  a  senior  wrangler  and  first  Smith's  prizeman, 
and  was  elected  to  the  professorship  in  1 836,  in 

The  death  is  announced  of  Mr.  Andrew 
rritchard.  F.R.S.E.,  at  Uie  ago  of  78.  Manv 
yiuirs  ago  ho  turned  his  attention  to  the  micro- 
scope, and  did  much  to  improve  that  instrument, 
while  more  than  half  a  century  back  he  com- 
menced to  publish  works  in  connection  with  it, 
his  "  History  of  Infusoria  "  being  that  by  which 
he  will  bo  host  remembered. 

A  committee  has  been  appointed  to  raise  funds 
for  a  memorial  to  the  late  Rev.  Dr.  Robinson, 
is  to  take  the  form  of  an  equatorial 
for  Armagh  observatory,  where  the 
er  spent  fifty-eight  years  of  his  life. 
Subscriptions  will  bo  received  by  Dr.  J.  L.  E. 
lbroyer,  Observatory,  Armagh. 

A  memorial  of  Professor  Jcvons  is  also  sug- 
gested, in  the  shape  of  a  Profi*sundiip  of  Political, 
Economy  at  Victoria  University,  Manchester. 

Tho  Christmas  Lectures  at  tho  Roval  Institu- 
tion will  be  given  by  Professor  Tyndall,  on 
"Light  and  the  Eye." 

In  connection  with  Owens  Colbgo,  it  has  been 
determined  to  raise  a  sum  of  £50,000  for  the 
c  oction  of  ;i  series  of  museums,  which  wiH  bl 
opn  to  the  public  three  days  a  week,  the  collec- 
tion* being  held  in  trust  for  the  public.  At 
the  meeting  under  the  presidency  of  the  Mayor 
of  Manchester,  subscriptions  amounting  to 
£19,000  were  announced,  fourteen  being  of 
£1,000  each. 

Dr.  Burdon-Sandirson,  lately  rrofoasor  of 
Physiology  in  University  College,  has  been  ap- 
pointed to  the  new  Waynflete  Professorship  of 
Physiology  at  Oxford. 

The  New  Ijiw  Courts  arc  to  bo  permanently 
illuminated  by  the  electric  light,  Swan  incan- 
descent lamps  King  chosen.  Some  of  the  stand- 
ards will  have  as  many  as  sixteen  "0-cand)e 
lamps.  The  machinery  will  bo  located  in  the 
crypt  beneath  the  great  hall.  For  the  temporary 
lighting  on  Monday,  Messrs.  Crompton  employed 
a  tiOh.p.  engine  on  hastily  arranged  foundations, 
and  several  Crompton  arc  Limps  were  used. 
Upwards  of  four  miles  of  main  wires  havo  been 
laid  in. 

'Tho  Volte  priic  of  50,000  francs,  offered  by 
the  French  Government  in  1 887  will  be  awarded 
to  the  author  of  tho  discovery  which  shall  be 
adjudged  to  have  best  increased  the  facility  of 


applying  electricity  as  a  source  of  light,  heat, 
power,  chemical  action,  or  as  a  transmitter  of 
message*  ;  or  in  the  treatment  of  disease.  June 
30,  1887,  is  the  last  day  for  receiving  claims,  and 
the  prue  is  ojicn  to  the  savants  of  all  nations. 

Another  trial  with  oil  has  been  made  at 
Aberdeen  harbour,  at  a  time  when  tho  waves 
were  dashing  over  the  pier.  In  twenty  minute* 
280  gallons  of  scul-oil  were  pumped  into  the 
water,  and  the  breakers  were  reduced  to  tumbling 
waves. 

The  observatory  on  the  summit  of  tho  Pic  du 
Midi,  in  tho  Pyrenees,  due  to  the  initiative  of 


brilliant  and  truly  surprising  experiment  may  be 
Herr  Schwarej  with 


General  do  Nonsouty,  became,  in  Septcml 
the  property  of  the  Statu,  a  sum  of  80,000  francs 
having  been  voted  for  tho  purchase.  It  is  to  be 
devoted  chiefly  to  meteorological  observations ; 
but  there  are  obvious  advantages  in  the  position 
for  astronomical  and  physical  observations  also, 
and  these  will  not  be  neglected.  Admiral  Mou- 
ehes,  of  the  Pari*  Observatory,  has  lately  sent 
two  of  his  astronomers  to  tho  Pic.  General  dc 
Nansouty  is  appointed  honorary  director  of  the 
observatory,  and  M.  Vauissena't  I  his  colleague 
hitherto)  effective  director  for  five  years. 

To  illustrate,  in  a  lecture,  the  direct  combina- 
tion of  elements,  or  the  projiertios  of  sulphur,  it 
is  common  to  make  this  substance  unite  with 
pper-foil  or  fine  iron-filings.  A  much  more 
d  trulv  surpri 
>ccording  to 
intimate  mixture  of  fine  dust  and  sulphur.  The 
sifted  dust  having  been  intimately,  but  cautiously, 
mixed  with  powdered  sulphur  or  washed  flowers 
of  sulphur  (about  two  parts  of  rinc  to  one  of 
sulphur),  the  mixture  is  easily  ignited  with  a 
match,  and  burnB  like  gunpowder,  with  a  bright, 
greenish  flame,  the  greater  part  diffusing  as  a 
cloud  in  the  air.  The  ignition  can  also  be  readily 
effected  with  the  induction  spark.  I nraiideseent 
platinum  wire  is  not  so  good,  as  on  contact  with 
the  powder  some  of  the  current  is  drawn  off. 
Further,  tho  rine-sulphur  powder  may  be-  par- 
tially inflamed  by  a  powerful  blow  with  a  hammer 
(it  should  be  first  firmly  compressed! .  Mechanical 
effects  (shooting)  may  also  be  got  from  the  powder, 
about  two  gramme* 'of  it  being  equivalent  to  half 
a  gramme  of  ordinary  gunivjwdcr.  A  variety  of 
interesting  experiments,  to  which  Herr  Schwurx 
was  led  bv  his  discovery,  are  described  in  the 
rc'iorU.  of  the  llerlin  Chemical  Society. 

In  connection  with  tho  recent  discussions  on 
solar  energy,  it  has  been  lately  noted  by  M.  Key 
de  Morande,  in  the  Paris  Academy,  that  fossil 
Isitanv  lias  given  a  new  extension  to  Liplaco's 
hypothesis  of  a  gradual  contraction  of  the  sun. 
The  extensive  coal-beds  found  in  Polar  regions 
appear  to  show  that  these  latter,  at  one  time,  re- 
ceived nearly  us  much  of  the  solar  light  and  heat 
as  equatorial  regions.  So  long  as  the  sun  was  of 
such  a  diameter  as  to  heat  and  light  the  two  poles, 
there  was  great  uniformity  in  our  planct'B  vege- 
tation, but  about  the  Cenomanian  epoch  i.e., 
tlie  Cretaceous)  tlii*  state  of  things  ceases  rather 
rapidly.  Plants  with  caducous  leaves  up|xxu-  first 
in  northern  regions,  and  gradually  spread  south- 
wards, confining  arborescent  ferns  and  "other 
primitive  plants  to  an  ever-narrowing  equatorial 
zone.  In  tho  Polar  regiims,  moreover,  vegeta- 
tion disappears.  These  facts,  according  to  the 
author  (fullowing  I>r.  ISUndet),  arc  explained  by 
the  gradual  contraction  of  the  sun,  but  remain 
inexplicable  by  the  simple  hy|iotheais  of  a  gradual 
cooling  of  the  earth. 

The  fatty  tissue  of  adults  differs  considerably 
(it  has  been  recently  shown  by  Herr  Linger) 
from  that  of  children.  The  former  is  clear  yellow, 
Boinotimus  slightly  brown  ;  it  is  soft,  and  a  section 
of  the  fatty  tissue  present*  small  oily  drops.  The 
microscope  reveals  only  in  a  few  cells  needles  of 
crystallised  fat.  In  the  child,  on  the  other  hand, 
the  fatty  tissue  is  firmer,  greyish  white,  and 
ert*ilv  divide*  into  grumi*  eir  lumps,  like  those  of 
wax  boiled  in  water.  There  are  numerous  crystals 
in  the  cells.    The  fat  of  tho"child 


of  fatty 

contains  moro  of  glyeeride-s  of  palmitic  and  ste*uric 
;ii  id  than  that  of  the  adult,  and  less  of  those  of 
oleic  acid.  It  has  also  much  moro  of  the  vola- 
tile acids,  butyric  and  caproic,  than  tho  fat  of 
adults. 

The  Kunstgewerbi  verein  of  Halle  has  lately 
ofFer<  d  iiiii  prize  oi  £l*>,  and  fivi  <  ■(  In  r«  t  n  b , 
for  the  best  arrang.  :- u  nts  in  furnishing  an  ordi- 
nary parlour  (the  articles  being  indicated).  Tho 
date  specified  is  .hen.  IS,  18&3. 

A  curious  observation  by  Leonardo  da  Vinci 


has  been  communicated  to  La  Xature  by  M.  de 
Kucha*.  It  is  found  in  one  of  his  MSS.  in  the 
library  of  the  institute.  "If  yon  give  a  nail," 
he  says,  "  a  great  many  blows  with  a  hammer  to 
drive'  it  into  a  board",  this  will  be  long  and 
difficult;  and  if  you  attach  tho  nail  to  the 
hammer  with  wax,  you  may  drive  it  wholly  into 
the  board  at  one  blow  equal  to  tho  other*.'  On 
reflection  this  will  be  seen  (says  M .  do  Roc  has)  to 
lie  due  to  the  fact  that  when  the  nail  is  attached  to 
the  hammer  it  is  already  animated  with  a  velocity 
equal  to  that  of  the  hammer  when  it  comes  into 
contact  with  the  board ;  whereas,  when  it  is 
struck  there  is  a  double  loos  of  kinetic  energy  in 
tho  shock :  at  its  head  and  at  its  point. 

Ether  or  rhigolene  spray,  has  been  strongly 
recommended  by  Or.  Mc  Oolganan  (U.S.)  as  an 
immediate  cure  for  (principally  facial)  neuralgia. 
Since  curing  himself, .he  has  hud  occasion  to  test 
its  efficiency  in  about  twenty  case*,  and  the  result 
was  invariably  a  mo»t  gratifying  success.  In 
many  cases  a  permanent  cure  was  effected.  He 
supposes  a  complete  change  to  take  place  in  tho 
nutrition  of  the  affected  nerve,  in  consoqnenex-  of 
the  intense  cold  acting  as  a  revulsive. 

When  fire  breaks  out  in  a  store  of  inflammable 
liquids  there  is  usually  very  great  loss.  With  a 
view  to  lessening  this,  an  Italian  I*rofcssor  has 
duvised  an  arrange  ment  which  he  has  shown  in 
rurdel  at  the  regional  Exhibition  of  ISiela.  The 
barrels  of  inflammable  liuuid  arc  placed  on  a  bod 
of  pebbles  or  sand.  The  flour  is  pierced  with 
hole*,  which  open  into  reservoirs  communicating 
through  tubes  with  the  outer  air.  The  liquids 
from  the  burst  barrels  flow  among  the  pebble* 
and  are  extinguished,  the  necessary  air  failing. 
Then  they  flow  into  the  reservoir*,  whence  they 
arc  recovered  afterwards.  In  the  experiments 
made  at  Itiela  it  was  shown  that  the  rewrvoirs 
contained  9")  per  cent,  of  the  liquid  used.  The 
thing  is  to  be  tried  on  a  larger  scale. 

We  learn  from  Dingier'*  Jim-Mf  that  Herr  von 
I.iide  has  been  seeking  to  lubricate  the  slide- valve 
lap,  especially  in  locomotives,  with  water.  At 
first  he  obtained  tho  water  by  condensation  of 
steam  in  a  small  thin-walled*  cylinder  above  or 
lieluw  tho  slide-valve,  fitted  with  the  neseaaary 
pipo  connection*.  In  this  case,  however,  the 
heat  of  vaporisation  of  the  condensed  steam  was 
uselessly  lost,  and  no  lubrication  took  place  when 
the  engine  was  working  without  steam,  as  in 
running  down  inclines.  According  to  hi*  last 
patent,  the  lubrieuting  water  is  brought  direct 
from  the  lx»ili-r.  At  cither  end  of  the  slide's 
course,  water  is  forced  into  the  grooves  by  stoam- 
jjMMurc.  For  details,  wo  must  refer  to  the 
original. 

The  German  merchant  service,  in  the  begin- 
ning of  January,  1881,  consisted  of  4,0*0  sea- 
going vessels,  with  a  total  registered  tonnage  of 
1,181,525.  The  sailing  vessels  numbered  4,2*6, 
and  the  steamer*  414  ;  119  sailing  shijis  and  397 
steamer*  were  of  iron,  while  4.127  sailing  ship* 
and  1"  steamer*  were  of  weed.  The  ptrronnel 
numbered  39,600  men.  Tho  entire  merchant  navy 
was  distributed  among  208  home  ports  ;  of  which 
ftl  were  on  the  lialUc,  and  207  on  the  I 


Mr.  Edison,  we  observe,  has  published  a  little 
book  entitled  "How  to  Succeed."  He  insists, 
among  other  things  (in  order  to  successful  in- 
vention), on  a  natural  t.iste  for  mechanical  pur- 
suits, a  good  constitution,  and  power  of  working 
long  hours  at  a  stretch.,  continuity  of  thought, 
und,  above  all,  jwticnee.  While  he  consider* 
neither  a  mathematical  nor  a  collegiato  education  . 
essential,  Mr.  Edison  has  a  high  opinion  of  the 
technical  schools;  the  Troy  Folytechnical  School, 
ho  thinks,  turn*  out  the  best  men  (in  America). 
The  would-be  inventor  (who  should  confine  his 
attention  to  one  subject)  "can  take  hold  of  almost 
anything:  the  steam-engine,  for  instance.  Pro- 
bably a  million  men  have  already  worked  at  it. 
That  would  not  de  ter  me  in  the  le  ant  ;  because  that 
which  is  known  to  what  is  possible  to  be  known, 
stands,  we  will  say,  as  one  to  ten  million*.  The 
best  method  of  doing  almost  anything  you  can 
mention  in  mechanic*  has  not  yet  been  found  out. 
We  have  not  got  the  most  perfect  sewing- 
machine.  Fifty  year*  hence  the  sewing-mae-hine 
wo  have  now  will  lie  laughed  at.  The  mind  of 
man  i*  so  almost  infinite  flint  tho  field  is  un- 
limited. Rut  the  only  proper  way  is  to  take  up 
yourself  a  specialist." 


Mown*.  T.  axd  R.  W.  CXttbiss.  of  Leeds,  have 
ust  been  awarded  a  bronre  nmlal  by  the  juror*  of 
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I  would  have  rrrrjran  write  what  h«  known,  ud  u 
iuht  knows,  but  no  more ;  anii  that  not  in  this 
r.  but  in  all  other  snbject* :  For  such  a  person  may 
some  particular  knowledge  and 
i-  ol  atteh  a  person  or  such  a  fo 


DIAMETER  OF  THE  SUN'S  FOCAL 
IMAGE  IN  A  TELESCOPE 
QAUOK  -FOCAL  IMAGES  OF  STABS 
-  PILGRIM  SIGNS 


I  —LUNAR 
— ANCIENT  ASTRONOMY  AND  ARABIC 
STAB  N. 
GREAT  COMET 

12«W<K».]-L"«  reply  to  query  48074  (p.  282),  I 
may  tell  ' '  Lena  that  it  wo  assume  the  Sun's 
diameter  to  be  exactly  .'17',  then  will  its  image  in 
the  focus  of  a  tehwoope  of  fi0in.  focal  length  measure 
0-4A!>f2in.  in  diameter.  With  a  42in.olijwt.gUui., 
this  diameter  would  lie  reduced  to  0-3909i>in. :  with 
a  60in.  objective,  it  would  be  U'inHMin.  across ; 
and  witJi  an  object-glass  of  70in.  in  focal  length, 
ita  diametrical  measurement  would  lie  Oooliyiu. 
It  must  be  evident  that  the  image  of  any  body  nub- 
tending  an  angle  of  Iff  would  measure  0-2:1  .'7 1  in . 
across  with  a  oOin.  objective  —  and  so  on.  If 
"  Lens"  wishes  to  know  how  these  results  are 
arrived  at,  I  may  say,  briefly,  that  if  we  treat  the 
Solar  diameter  an  the  chord  of  an  arc,  and  remember 
that  the  chord  of  any  arc  =  2  sin.  }  that  arc,  he 
will  see  that  he  has  only  to  multiply  the  sin.  of  half 
the  arc  (i.e..  in  this  case  ltt')  bv  the  focal  length  of 
the  telescope,  to  get  the  semidinmc/ter  of  the  pro- 
jected Solar  image  in  decimals  of  an  inch.  If  he 
understands  the  very  rudiments  of  Trigonometry, 
lie  will  see  at  once  how  and  why  this  ia.  If  lie  dtx-s 
not,  he  must  take  my  figures  on  trust. 

As  "M.M.I. Se.S."  (query  48083,  p.  282),  pro- 
poaea  to  graduate  his  rain -measure  by  weight,  the 
following  considerations  may  help  him.  Ily  o  Geo. 
rV*.,  c.  71,  an  imperial  cubic  iuch  of  distilled  water 
at  a  temperature  of  62 :  Kuhr.,  and  with  the  baro- 
meter at  Win.,  is  defined  as  weighing  2->2'4M  im- 
perial troy  grain*.  Now,  when  an  inch  of  rain  has 
tallco  in  my  querist's  gauge,  it  must  contain  81 
cubic  inches  of  water,  and  hence  252°468  x  HI 
20449-09H)  imperial  troy  grains.  But  437  o  of 
such  grains  -  loz.  avoirdupois.  Hence,  by  dividing 
20U&  WS  by  437''),  we  get  finally  40-7048ox. 
avoirdupois  as  the  weight  of  lin.  of  rain  in  a 
gauge  whose  mouth  measures  !Hn.  square.  Quite 
obviously  0  01  in.  in  such  a  gauge  must  weigh 
0  46704SOZ.  avt  irdupois. 

"  R.  K.  P."  (query  48680.  p.  282)  may  rest 
assured  that  no  proper  definition  of  a  star  can 
be  obtained  unless  it  is  viewed  with  u  power  suf- 
ficiently high  tn  exhibit  it  as  a  sensible  though  very 
minute  disc.  Tlie  * '  bright  star  a  low  power  gives 
would  lie  a  very  puzzling  object  to  bisect  with  a 
wire  in  any  astronomical  measurements.  The  "one 
or  two  encircling  rings"  of  which  your  corre- 
spondent sissiks,  are  known  as  diffraction  rings, 
and  have  their  origin  in  the  very  nature  of  light 
itseli.  The  better  the  object-glass,  the  fiuer  and 
more  hair-like  these  rings,  but  they  mutt  be  there. 
"  K.  K.  P."  should  search  .your  back  volumes  for 
a  whole  mass  of  information  on  this  subject. 

The  lMgrim's  Signs  (concerning  which  Mr.  Hale 
puts  query  4M609,  p.  2*2)  were  leaden  figures  worn 
as  brooches  or  medals,  in  this  country,  chiefly  if  not 
solely,  by  those  who  had  made  a  pilgrimage  to  the 


of  St.  Thomas  i  Beckett  at  Canterbury 
Sometime*  they  took  the  form  of  a  full-length 
figure  of  the  Saint  himself ;  at  others  of  medallions 
with  I  us  head  in  the  middle,  and  a  legend  round 
it—and  so  on.  The  "square  handle"  which 
puzzles  Mr.  Hale  is  certainly  the  upper  part  of  the 
pin  by  which  the  sign  was  stuck  on  to  the  breast 
or  cap  of  its  bearer.  Their  primary  object  was  to 
show  that  those  who  wore  them  had  ijcrsoually 
performed  a  pilgrimage  to  St.  Thomas's  Shrine: 
but  naturally  in  so  ignorant  and  su|ierstitious  an 
age  thev  were  also  regarded  as  charms  or  amulets. 

,  that  Mr.  Hale's  date  is  correct. 


Unready;  and  faeneo  can  obviously  have  had  no 
reference  to  the  Shrine  of  the  Canterbury  Martyr. 
I  must,  however,  add  that  the  earliest  recognised 
example*  of  these  leaden  signs  only  date  from  the 
end  of  the  12th  century,  so  that  it  seems  not  im- 
possible, that  his  may  be  a  forgery.  There  was  a 
Saint's  shrine  at  Ely  at  the  beginning  of  the  11th 
century,  but  I  positively  have  forgotten  whose 
now.  All  the  signs  I  have  over  heard  of  have  been 
found  in  the  Thames.  Any  respectable  dealer  in 
Antiquities  would  tell  Mr.  It.  what  his  specimen  ia 
worth.  I  should  question  if  it  would  fetch  much, 
as  the  alleged  date  ou  it  makes  mo  mistrust  it. 

I  do  not  know  how  many  of  my  brother-readers 
saw  the  Titandttrd  newspaper  for  Tuesday,  Novem- 
ber 21st :  but  such  as  did  not,  I  would  earnestly 
urge  to  obtain  a  copy  of  it,  if  still  procurable,  and 
read  a  really  admirable  article  on  the  connection 
of  Astronomy  with  Meteorology.  Written,  quite 
obviously,  by  someone  who  is  thoroughly  behind 
the  scenes,  its  references  to  a  certain  notorious 
Ring  of  Quacks  are  quite  unmistakable  ;  and 
hence  it  is  not  very  wonderful  that  an  appearance 
should  have  been  put  in  two  days  later  by  a  Pro- 
fessor Archibald  on  behalf  of  some  of  the  "  galled 
jades  "  whose  withers  have  been  so  severely  wrung. 
It  may  be,  of  course,  that  not  to  know  Mr.  Archi- 
bald is  "  to  be  oneself  unknown  "  ;  but  at  the  risk 
of  inclusion  in  this  category,  I  must  confess  that  I 
never  heard  of  his  existence  before  I  saw  hia  name 
appended  to  the  letter  of  which  I  am  about  to 
speak.  Having  now  made  his  (literary)  acquaint- 
ance, I  con  only  suppose  that  either  be  ia  credulous  to 
fatuity,  or  that  his  object  in  writing  is  "  seriously 
to  mislead  the  non-scientific  public  as  to  the  pre- 
sejjt  state  of  astronomy  and  meteorology."  Vtrtim 
horum  man*  aeeipr.  In  commenting  on  the  lead- 
ing article  which  inflicted  such  a  severe  blow  upon 
his  friends.  Professor  Archibald  writes  thus:— 
"  Your  writer  further  proceeds  to  say  that '  among 
the  best-instructed  astronomers  it  is  now  con- 
sidered questionable  whether  there  is  any  real 
corrwpoudenoB  between  the  two  sets  of  pbeno- 
mena.  This  statement  must  bo  taken  ohm  j/ciins  ml,», 
unless  your  writer  can  prove  that  the  gentlemen  in 
the  following  list,  which  gives  off-hand  the  leading 
writers  and  upholders  of  a  connection  tietwocn  sun- 
spots  and  meteorology,  are  not  entitled  to  be  con- 
sidered some  of  th-  best -instructed  astronomers  and 
physicists,  but  come  under  the  category  of  '  quacks 
who  hover  on  the  outskirts  of  the  scientific  world.'" 
To  the  letter  from  w  hicb  I  have  extracted  these 
words  i*  appended  the  following  list  of  names,  to 
which  I  beg  the  most  careful  attention  of  every 
reader  of  these  lines.  1  do  so,  because  if  Mr.  Archi- 
bald really  does  quote  them  in  the  bona-fide  belief 
that  they  are  those  of  men  who  believe  in  sun- 
spitttery.  I  would  rather  not  express  my  opinion 
either  of  his  child- liko  faith,  or  of  his  right  to  at- 
tempt to  instruct  the  public.  If,  ou  the  other  baud, 
tho  whole  letter  is  intended  to  throw  dust  in  the 
eyeisof  non-scientific  readers,  I  need  say  nothing 
more  either.  '*  List  of  gentlemen  who  uphold  a 
connection  between  sunsjsits  and  meteorology :  — 
Professor  Balfour  Stewart,  F.R.S.;  H.  F.  Blanford, 
F.R.S.;  Chorlea  Chambers.  F-K.S.  ;  J.  Norman 
Loekyer.  F.R.S. ;  Dr.  Arthur  Schuster,  F.R.S. ;  the 
late  J.  Allan  Brown.  F.lt.S. ;  Dr.  Choi.  Meldnira, 
F.R.S.  ;  G.  J.  Svmous,  F.lt.S. :  Professor H.  Fritz 
(Zurich),  I>r.  W.  Koffcu  (Hamburg),  I>r.  F.  G, 
Hahn  (Leipzig).  Dr.  Hoinstein  (Prague),  M.  Poev 
(Havana),  K.  J.  Stone,  F.K.H..  l"rof.-»»or  P.  Smvth 
(Edinburgh),  Dr.  B.  A.  Gould  (Cordova),  Charles 
Todd  (Adelaide),  Frederick  Chambers  (Bombay), 
Herr  von  Bexold  (Munich),  and  Professor  A.'S. 
Hill  (Allahabad.)"  Let  us  dissect  this  list.  And. 
first,  about  "the  best-instructed  astronomers." 
Well,  at  tho  bead  of  these  undoubtedly  stands 
the  Rttdcliffe  Otiaerver,  Mr.  K.  J.  Stone :  then 
come  Dr.  Gould.  Mr.  Todd,  and  Prof.  Piazzi 
Smyth.  Who  are  the  rest ';  Moreover,  whvu  and 
where  did  Mr.  Stone  express  his  belief  that  Sun- 
spots  had  any  connection  with  Meteorology  i  a 
question  I  would  repeat  with  reference  to  Mr.  G. 
J.  Symona.  As  for  Mr.  Blanford,  I  am  simply 
amazed  at  Mr.  Archibald's  audacity  (or  fatuity)  in 
quoting  him,  after  his  article  in  'the  Tiutrt  for 
December  4tb,  1M~7  (vide  English  Mechjlxic,  Vol. 
XXVI.,  p.  380).  Reference*,  too,  to  your  back 
volumes,  will  show  how  far  Hahn  and  Be/.old 
(especially  Bezold),  cuu  be  claimed  as  believers 
in  Sunspot  Meteorology,  But,  1  woulcl  ask  the 
reader  particularly  to  liote  how  members  of  that 
wretched  little  slum,  "The  Committee  on  Solar 
Physics,"  figure  in  Prof.  Archibald's  list.  Men,  be 
it  noted,  who  have  o  direct  personal  pecuniary 
interest  in  fostering  the  Sunspot  delusion.  Sweep 
away  this  trumpery  Brompton  job,  and  every 
member  of  this  "Committee"  would  be  a  poorer 
man  by  the  amount  of  his  share  of  the  annual 
grant  by  which  it  is  supported.  No  wonder  thrg 
are  "  upholders  of  a  connection  between  sunspots 
and  meteorology."  It  might  have  lieen  more 
honest,  too,  baa  tho  writer  given  a  precis  of  Mr. 
W.  Ellis's  paper  in  the  "Philosophical  Trans- 
actions."  In  fine,  I  may  remark  that  all  persons 
really  familiar  with  the  literature  of  Suuspottcry 


,  however,  is  relatively  slow  ;  and  1  am  igno- 
of  any  previous  record  of  a  apot  or  markiug^in 

en  on  the!7th  ult.  * 
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viz.,  that  of  on  inability  to  determine  whether  it  is 
sheer  silliness,  or  a  desire  (for  polemical  purposes) , 
to  deceive  the  unscientific  public,  that  has  prompt4>d 
so  very  remarkable  on  effusion.  I  may,  perhaps, 
lust  add  that  anyone  who  may  have  felt  staggered 
ny  its  confident  tone  of  assertion,  had  better  read 
the  AttrvHomual  llrqulrr  for  August,  1878.  He 
will  there  see  what  la  the  exact  worth  of  all  this 
vapouring  assertion  when  brought  to  the  critical 
teat  of  statistics. 

And,  apropos  of  sunspots,  I  aeo  by  the  papers 
that  there  has  been  a  commercial  panic  in  America. 
Now,  it  was  not  so  very  long  since  wo  were  as- 
sured that  no  such  panic  might,  could,  would,  or 
should  occur,  save  at  or  about  tho  period  of  sun- 
spot  minima  ;  and  it  is  absolutely  needless  for  me 
to  add  that  wo  have  been  and  are  {Kissing  through  a 
maximum  period.  Why,  even  tho  vicissitudes  ot 
Trans- Atlantic  commerce  are  aiding  in  tho  punc- 
ture of  this  wind-bag. 

In  connection  with  the  exceedingly  interesting 
observation  of  a  moving  white  »|s-t  upon  Jupiter's 
surface  (described  in  letter  2078".  p.  2!>l),  I  would 
rematk  that  the  idea  of  the  dark  belts  which  streak 
that  planet's  disc  forming  any  portion  of  the  body 
of  the  planet  itself,  has  been  long  since  discarded. 
Jupiter  is,  in  all  probability,  in  a  state  approxi- 
mating to  ut  least  rod  heat,  and  is  surrounded  by 
on  atmosphere  of  very  great  depth  and  density, 
the  currents  and  convulsions  in  which  give 
rise  to  the  visible  phenomena  on  his  ap- 
parent surface.  On  the  occasion  of  Occul- 
tations  of  Jupiter's  Satellites,  they  have  been  seen 
distinctly  thn«ah  the  limb  of  the  planet.  Notably 
has  this  been  observed  ou  several  occasions,  at  the 
Observatory  at  Adelaide,  by  Mr.  Todd  and  his 
Such  a  phenomenon  as  this  will  alone 
to  show  the  extreme  improbability  of  our 
ever  catching  sight  of  the  solid  body  of  the  planet. 
It  is  a  familiar  fact  that  a  measurable  drift  is  taking 
place  in  the  case  of  the  great  red  apot,  and  other 
markedly  permanent  (or  quasi-permanent)  details 
on  Ids  surface ;  a  drift  which,  being  seemingly  un- 
equal in  different  Jovian  latitude*,  throws  grave 
doubt  upon  all  determinations  of  hia  rotation  period. 
This,  however,  is  relatively  slow  ;  and  I  am  igno 
rant  < 
such  < 
Beavcn  c 

Mr.  Jobson  (letter  20*82,  p.  295)  will  see  an 
immense  den)  more  in  the  shape  of  Saturn uiu  detail, 
dec,  with  a  Gin.  reflector  than  he  will  with  a  ain . 
refractor.  In  fact,  for  planetary  ami  aelenographi 
cal  work  there  is  no  comparison 
the  two  instruments.  lor  the 
double  stars  and  the  like,  and  for  handinese,  I 
prefer  a  refractor  of  approximately  the  aperture  of 
a  given  reflector.  If,  however,  the  object  of  the 
observer  be  merely  "  star-gnzing,"  he  will  get 
almost  indefinitely  more  for  bis  money  (especially 
in  the  case  of  large  ajiertures)  in  tho  shape  of  a  re- 
flecting telescope  than  he  will  in  that  of  an  achro- 
matic. In  a  Oil.  reflector  by  the  maker  he  names 
lie  will  obtain  a  superb  view"  of  Saturn  ;  the  bund- 
ing on  the  yellowish  ball  of  tho  planet ;  the  chief 
(or  Cassini's)  division  between  the  rings,  and  very 
likely  that  in  the  outer  ling,  first  seen  by  Short , 
the  "  cnipe,"  or  nebulous  ring  betweeu  the  inner — 
and  brighter— ring  and  Sntum  :  the  shadow  of  the 
planet  itself  on  tho  rings,  Aic,  kc.,  bring  all 
beautifully  shown.  He  will,  moreover,  see  six  out 
of  the  cigfit  satellites, 

'•  An  Ignoramus  "  (query  1S743,  p.  304)  will  find 
a  glass  plate  ruled  in  squares  u  very  effective 
micrometer  for  his  purpoae.  The  value  of  these 
squares  in  arc  he  can  determine  in  the  usual  way. 
At  a  time  when  I  was  enguged  iu  making  daily 
drawings  of  Sunspots,  I  myself  began  with  such  'a 
plate  of  my  own  ruling;  the  hues  were  exactly  1' 
apart.  It  is  described  on  p.  53  of  your  XlXtli. 
\  olume.  The  dust  difficulty  may  Is!  got  over  (if 
ever  it  assumes  a  sufficiently  aggravated  forml  by 
the  uso  of  a  camel-hair  pencil.  I  snbaoquctdly 
ruled  a  brass  ring  in  the  same  way,  and  laid  down 
spider-lines  over  the  divisions;  and  with  this  I 
worked  until  I  completed  my  set  of  sketches.  I 
don't  profess  to  explain  how  it  is,  or  to  theorise 
on  the  subject,  but  I  know,  as  a  matter  of  fact, 
that  spider-lines  seem  to  bear  a  kind  of  charmed 
existenm  ;  and  that  for  some  inscrutable  reason — 
the  Sun  does  not  scorch  them. 

"An  Amateur"  (query  -IN74",  p.  304)  should 
consult  pp.  707  to  722  of  Chambers  s  "  I^oscriptivo 
Astronomy." 

I  may  say,  in  connection  with  query  48790 
(p.  305),  that  I  am  unawnrr.  of  any  English'Edition 
of  Ptolemy's  "Almagest";  but  that  there  was  a 
splendid  Edition  in  Greek  and  French,  published 
in  Paris  in  IS  13  in  three  quarto  volumes.  Almost 
certainly  no  translation  of  Hipparchus'  "Commen- 
tary on  Arntus  "  exists,  either  in  English  or  French. 
You  reviewed  a  translation  of  tho  "  &a,vijuva  " 
of  Arntus  by  Mr.  Poste,  on  p.  149  of  Vol.  XXXI. 
I  am  ignorant  of  any  translation  of  Manilius.  I 
have  n-ad  somewhere  that  hia  work  was  turned 
iuto  English  vorec  by  a  writer  early  in  the  last 
contury  ;  but  I  do  not  know  who  he  waa,  or  where 
the  book  was  published.  "  Spica  "  will  f 
ho  want,  concerning  the  Arabic  names  of  the  . 
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in  "The  Arabic  Name*  of  the  Stars  and  Constella- 
tion*," by  W.  H.  Higgin*,  published  by  llnmilb  u. 
Adam*,  and  Co.  The  request  for  a  work  (riving 
"the  varinu*  names  borne  by  star*  and  constella- 
tions in  the  different  oonntfiM  of  the  globe,"  i» 
"rather  a  large  order."  He  will  find  a  certain 
amount  of  inform-vtinn,  though,  in  Flammarion'* 
*'  History  of  the  Heavens,"  of  which  an  Knglish 
translation  by  Blake.  under  the  title  of  Astrnno- 
micnl  Myths,'"  is  published  by  Mncmillan.  Proctor, 
too,  has  made  contributions  to  this  question  in  more 
than  one  of  hi*  works. 

I  shall  be  glad  to  give  "Solar  Time'|  (query 
48799,  p.  306)  directions  for  making  a  sundial :  but 
as  to  giving  working  drawings  "  to  scale,"  1  must 
ask  bun  to  forgivo  me  if  I  am  compelled  to  refuse. 
Imprimis,  I  am  writing  these  lines  on  the  afternoon 
of  Friday,  anil  can  bv  no  moans  spend  tlin  very 
considerable  time  which  it  would  require  to  do  this; 
and  in  the  next  place,  the  reproduction  of  such 
drawings  with  sufficient  acciirucy  on  a  small  scale 
on  a  wood-block  would  bo.  I  should  think,  difficult 
or  impossible.  There  i«  the  less  need  for  regret  in 
this,  however,  inasmuch  as  my  querist  can  do 
equally  well  without  them.  The  first  thing  he  must 
obtain" is  a  dialling  scale,  to  be  bought  at  anr  mathe- 
matical instrument  maker's  whatever.  The  box- 
wood one  which  I  una  myself  I  bought  yean  ago  . 
and  it  did  not  cost  me  more  thin  two  or  three  shil- 
lings. Upon  this  scale,  now  lying  before  me,  are 
four  series  of  divisions,  lettered  respectively  "  lati- 
tudes," "chords,"  "hours,"  and  "incl  roeri." 
With  this  latter  we  need  not  hero  trouble  ourselves. 
I  will  suppose,  then,  that  my  querist  lias  a  similar 
scale,  and  wishes  to  construct  a  horizontal  sumUal 
for  latitude  M*  :19'  N.  Perhaps  we  hud  better 
first  feet  out  our  gnomon.  "  .Solar  Time  " 
knows,  of  course,  that  chord  of  CsT  = 
radius.    So  from  our  scalo  marked  "Chorda" 


we  take  out  the  length  of  Mi,  and  with  this  radius 
and  centre  r,  and  distance  r  a,  we  describe  the  arc 
aii.  Now,  from  the  same  W al"  We  take  the  chord 
of  .VI '  39,  and  setting  one  foot  of  our  compasses  on  d, 
cross  the  original  Mm  with  the  other  at  e,  draw  ca, 
and  from  a  let  fall  the  perpendicular  <iA> ;  then  will 
the  angle  a  e  b  m  51*  3!i ,  and  the  side  «  c  he  the  uxis 
of  our  gnomon,  subsequently  to  be  set  up  parallel 
to  the  axis  of  the  Karth.  Cut  out  the  triangle  a  '■  e, 
and  it  will  form  the  gnomon. 


Now  draw  upon  the  plate  of  the  dial  two  parallel 
lines  a  e,  aV,  exactly  as  far  apart  as  the  thickness 
of  the  gnomon  just  nude,  making  «r,  ac'  equal  in 
length  to  the  bus*  A  c  of  it.  Then  tlmiugh  e  e  draw 
another  line  if  t  at  right  angles  for  a  six  o'clock 
line.  This  done,  take  1mm  the  scale  of  latitud 
the  extent  of  .VI'  39',  anil  sot  tliat  off  from  «  tot. 
and  from  a'  to  f.  Then  draw  the  straight  lines  it  I 
and  a' t,  which  will  be  found  to  be  equal  to  the  scale 
of  hoars.  It  only  remains  to  take  off  the  hours  (and 
heir  divisions  as  far  as  they  extend)  from  the  scale  of 


hours,  and  starting  from  c  for  the  forenoon  anil 
from    for  the  afternoon  to  lay  them  down  from 
a  to  /,  and  from  ft  to  f  respectively.    A  jierfect 
straightedge  must  now  be  laid  on  c,  and  the 
morning  hours  drawn  through  the  marks  ou  n  /, 
VII.  and  VIII.  l«mg  continued  through  e  for  the 
evening  hours  in  the  summer  time.  In  like  manner, 
the  afternoon  hours  an*  ilruwu  through  c',  con- 
tinuing IV.  and  V.  through  it  for  the  corresponding 
hours  of  the  early  morning.    Finally,  the  gnomon 
is  erected  truly  at  right  angles  to  the  plane  of  the 
dial  in  the  space   «c,  « V,  with  the  sharp  end 
of  the  base  r  (rig.  1),  at  the  point*  fV  (Fig.  2.) 
The  hours  and  their  subdivision!  are  marked  round 
the  odge  of  the  plate,  and  the  dial  is  finished.  To 
adjust  it.  by  far  the  most  simple  way  to  proceed 
is  this.    First,  your  eorre*j«ndcnt  mint  ascertain 
his  longitude.   Suppose,  for  illustration,  tluit  he 
live*  at  Ilishnp  Auckland,  which  is  u'ui.  40*.  west  of 
t  Jreeuwich.    We,  of  course,  want  tixal  time  to  set 
a  sundial,  and,  as  lirecinveh  l'me-  i-  tl.-t.i-i  :  > 
every  post-office  daily  at  10  a.m..  "  S.  T."  must 
makehisown  watch  mark  Vh.  .Vim.  20s.  at  the  instant 
that  it  is  10  o'clock  at  Greenwich.  Furthermore, 
let    us    conceive    that   he    intends    !••  udju-1 
hi*  dial  on  Deivmber  loth.    He  will  lind  that 
the  Equation  of  Time  on  that  ibiy  is  -  4m.  3fi«.  ; 
in  ntlicr  word*,  that  the  Sun  souths  at  llh.iWim.2ls., 
Bishop  Auckland  Time.    All.  then,  that  your 
correspouilent  has  to  do  is  to  level  his  dialnecurately 
with  a  rpirit-level,  and  shift  it  until,  at  lib.  .Vim. 
24s.  a.m.  local  time  (■=  nh.  2m.  4s.  p.m.  Greenwich, 
or  Post-office,  Mean  Time)  the  shadow  of  the 
gnomon  lira  accurately  over  the  XII.  o'clock  line, 
and  his  dial  will  be  truly  in  the  Meridian.  Should 
he  wish  to  make  an  erect  South  I  >ud,  instead  of  a 
horizontal  one.  he  must  make  the  angle  of  his 
gnomon  equal  the  complement  of  his  latitude — i.e. 
'JO*  —  64  3U '.  or  3o'2l  :  and  must  take  the  distance 
of  36"  21'  off  the  scale  of  Latitude*  for  the  line  a  I 
and  «'  f  I  instead  of  that  of  51 '  W,  as  previously 
described.     He  may  put  compass  point*,  or  any 
thing  else,  round  the  outside  of  lus  dial  -  which  lie 
can  evidently,  if  he  choose*,  make  equal  in  ilia- 
meter  to  the  circle  on  which  they  are  printed  ;  for  he 
has  only  to  produce  the  hour-lmcsfar  enough.  The 
only  limit  is,  of  course,  the  height  of  the  gnomon, 
which,  about  midsummer,  might  not  cast  a  suffi- 
ciently long  shadow  over  a  circular  dial  whose 
radius  was  too  great.    I  may  say,  in  conclusion, 
that  the  last  dial  I  made  myself  was  constructed  of 
slate,  of  which  1  got  a  line  slab  out  of  a  broken 
mantelpiece,  and  that  the  gnomon  was  a  brass  one. 
I  made  the  pattern  of  the  Utter  out  of  uu  old  cigar- 
box,  bad  it  cast  at  a  braas-f oundei '«,  and  filed  it  up 
mvself.    It  answered  very  well  indeed. 

In  reply  to  "Solar  Tin»«'»"  next  query  (48*00, 
same  page),  no  recorded  nl«icrvatinn  of  the  passage 
of  the  nucleus  of  the  Great  Comet  over  a  star  is  in 
existence. 

A  Fellow  of  the  Royal  Astronomical  Society. 

MARK    CRTSITJM    REFRACTORS  AND 
REFLECTORS  FOR  BEGINNERS. 

[20801.]— Os  the  2fith  inst.,  !•  to  11  p.m.,  winking 
on  the  moon  with  tiin.  Culver  and  Mr.  Arisen'*  map, 
I  marked  on  it  the  objects  numbered  ill  the  aceniu- 
panv-.ng  skcti  h  not  shown  iu  the  map. 

The  sketch  is  an  outline  tracing  from  the  map 
with  the  now  objects  inserted.  I  do  not  know 
whether  they  are  shown  in  Beer  nnd  Mudler's  map 
or  any  other  piilituhi*d  oi,e.  N.m.  1,  2,  and  .'1  are 
decidedly  crateiiets.  Nos.  4.  5,  and  0  were  seen 
round  light  spots,  aud  mar  be  <  cukrht*.  The  six 
spot*  marked  7  were  simply  points  of  light.  The 
object  mat  kod  H  bore  a  strong  n  .-..  inl.laie  c  to  the 
ring  r  on  the  N  side  of  the  M. ire.  It  was  obvious 
ull  round  except  just  under  the  peak  fi  on  its  K. 
side.  Neisou  show*  it  horseshoe  shape,  with  the 
gap  S.,  and  join*  it  with  a  ridge  to  the  crater  a.  I 
diii  not  see  the  connecting  ridge,  but  law  the  ring 
all  round  the  S  side,  aud  could  also  make  out  a 
round  light  spot  on  the  floor  N.E.  The  brightest 
part  of  the  ring  was*  point,  just  where  the  figure 8 
is  plaeed  in  the  sketch.  T(ie  while  fonnatiou  was 
more  to  the  N.  of  the  peak  <i  than  shown  by 

X.  is.  HI. 

The  detinitiou  was  very  steady.  I  just  caught 
.for  the  first  time  thu  companion  of  e  Cygui  as 
a  tiny  point  on  the  ring  of  the  bright  star  on  the 
«./>.  tide,  Without  previous  kuowledge  of  tl 
position  angle,  but  live  minutes  later  I  could  not 
see  it.  I  should  think  the  op|«-arance  of  thi*  star, 
to  a  practised  eye,  would  afford  a  sullicient  test  fur 
almost  any  aperture. 

The  close  pairs  <  Arietis,  30  AndromediR.  and  62 
Orionis,  were  all  easy  with  powers  of  160  to  260 
The  two  i  lose,  ones  of  »  ( 'alien  w i  re  •  ulv  elongated, 
but  if  higher  up  would,  I  think,  have  yielded  to  a 
high  power. 

My  experience,  not  a  very  lengthy  one  however, 
of  the  merits  of  the  two  kinds  of  telescopes,  leads 
me  to  think  that  with  equal,  or  nearly  equal, 
apertures,  more  can  lie  dona  with  close  doubles 
with  a  rcfrarU.r ;  but  that  when  you  come  to  the 
moon,  planets,  and  general  objects,  thetdver-gbis* 
reflector  comes  as  near  a*  possible  to  equal  the 
refractor  aperture  for  aperture,  and  has  an  ini- 


advantage  when  the  question  of  coat  it  a 

consideration . 

If  I  wen-  commencing  again.  I  would  still,  how- 
ever, brvnH  with  a  good  iliu.  achromatic.  The 
unpractiv.-d  haud  is  a  httlo  awkward  at  first  with  a 


*"  or; 


g. 
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reflector.  This,  however,  soon  pause*  off,  and  theo 
the  level  vision  of  objects  at  all  altitude*  i*  much, 
appreciated. 

I  would  not  have  tourbfd  on  this  much  debated 
question  except  for  the  fact  that  the  experience  of 
Uu>t«>  who  have  studied  with  both  rlaasSil  of 
telesenjics  may  be  of  use  to  others  who  ore  be- 
ginning. 

1  would  say  :  Get  a  little  first  with  a  small  (but 
g  ml  i vf raetor,  and  » 'a-u  >  'U  want  %  larger 
aperture,  u  com|»ratively  trilling  cost  will  enable 
you  tu  exchange  it  for  a  good-sized  n-rtoctor. 

E.  S.  Beavtn. 


LUNAR  PHOTOORAPHS  REFLECTORS 
AND  REFRACTORS   THE  "  ENGLISH 

MECHANIC." 

(20MH2.)  — "  Ak  AMATrnt"  (query  4S74T)  will 
find  a  capital  chapter  on  "Celestial  l^c4»B^4Br,'* 
b>  Mr.  A.  Brothers,  in  Chanilwr*'*  "  DescnpUvo 
Astrouomv,"  p.  "07.  But  he  must  not  expect  to- 
do  much  in  this  line  with  a  less  ajwilure  than  6in. 
refractor,  or  oin.  reflector,  equatonally  mounted, 
and  driven  by  clockwork.  The  reflector  poefee 
the  advantage  of  absolute  coincidence  of  the  < 
inn  .1  m  l  mm. a)  i»hil*t  i"  the  tefractor  tiie 

chemical  focus  is  usually  a  little  longer  than  the 
visual,  nnd  must  lie  foutnt  bv  experiment. 

Mr.  JoUon  (letter  207X2)  mast  make  cDnuderahlo 
allowance  for  "  personal  equation  "  in  thi*  iMftaTi 
But  b*  is  certainly  mistaken  in  assuming  that  a  Sin. 
reflector  would  have  no  .vlvantage  over  a  3in.  »»• 
tract  >r.  11  the  sUver  film  lie  new,  it  would  nearly 
equal  a  oin.  refractor  for  light ;  and  in  splitting 
close  double*  would  be  equal  to  a  refractor  of  it* 
own  aperture.  Some  time  ago  I  had  a  oin.  Wray, 
and  made  many  comparisons  between  it  mud  my 
Ulin.  Calvi-r  mirror,  and  I  found  that  CUn.  of  the 
reflector  just  at«>ut  w|Ualle<l  the  oin.  retractor  for 
light :  but  the  film  was  not  then  now.  and  the  larger 
diameter  of  my  diagonal  prim  should  also  be  taken 
into  account.  "Much  pn  judico  undoubtedly  exists 
agaii.st  reflectors,  Innu  the  deteririiatiOB  of  the 
silver-film,  aud  the  varying  ailjustments.  Thi*  is 
generally  exaggerated—  the  film  Lists  a  long  time 
if  |  lopcrly  usicsl.  and  can  be  easily  and  cheaply  re- 
newi  d  by  the  ul«erver  himself  ;  and.  a*  for  adj Bat- 


men!*, l'taku  out  my  mirror  even-  time  after  i 
the  telcseo]>c,  vi  t  can  place  a  bright  star  in  field  in 
sunshine,  or  identify  taint  object*  by  night,  with 
greatest  cose.  Sometimes  we  hear  of  tlw  difficulty 
in  applying  illuminating  apparatus  to  the  reflector : 
thi*  is  mostly  imaginary,  it  being  jort  as  e**y  to  do 
as  with  n  refractor.  In  mv  own  ease,  I  on  tho 
electric  light  (a  Swan  incandescent  limp)  for  tbia 
purpose,  also  for  reading  circle*  of  telescope*,  ami 
it  answer*  aibniraldy. 

The  Ksommi  MiXitAXic— During  an  cnforcetl 
leisure  through  illness.  I  liave  lieeu  amusing  myself 
by  reading  some  of  the  "  F,.M."  Vols,  of  ten  or  m. 
dozen  yean  ago ;  nnd  I  inwardly  wondered  how 
anyone'  could  be  so  foolish  as  to  part  with  back 
vols,  of  such  a  truly  em  yclopaidic  journal.  The 
letter*  of  such  distinguished  comepotidenn  aa 
"F.R.A.S.."  Mr.  Procter.  "Sigma,"  "Tho  Har- 
monioua  Blacksmith."  "  Hyperwm,"  etc,  not  to 
mention  a  host  of  lesser  lights,  are  alone  worth  all 
tho  money.  1  heartily  p-comniend  anyone  who 
has  a  few 'shillings  to  spend  in  books,  to  invest  tho 
same  in  hock  vols.— assuredly  he  will  not  regret  it- 
Doc.  4.  W.  S.  Franki. 


JUPITER. 

[20803.1-1*  the  Exoumt  MBCUA."*tc,  Oct.  20. 
I  v.",  p.  1,,9.  1  mentioned  tliat  *<>me  dark  spots  and 
pali  hes  bad  lately  appeared  on  the  north  equatorial 
dark  belt.    These  objects  have  recently  1 
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much  mon-  numerous,  but  their  character  has 
chnngvd  considerably.  Spot*  extending  north  or 
south  of  the  belt  are  now  mm,  and  tha  normal 
appearance  is  au  oral  dark  spot,  in  shape  resembling 
the  red  spot,  but  generally  much  smaller,  lying  in  a 
direction  parallel  to  that  of  the  belt*,  though  ooen- 
moually  they  make  a  coiuadcrablo  angle.  On  Nov. 
30th,  at  12h.  !om.,  I  aaw  a  brilliant  white  spot  just 
on  the  north  preceding  sidn  of  one  of  these  dark 
spots,  which  hod  a  striking  resemblance  to  the 
equatorial  whiter  spots.  It  was  quite  bright  and 
well  defined,  attracting  immediate  attention,  as  it 
occupies  a  very  unusual  position. 

Several  dart  spots  have  also  appeared  lately  just 
on  the  north  edge  of  the  south  equatorial  dark  belt, 
and  occasionally  separated  therefrom.  These  are 
rather  small,  but  usually  dark  and  well  defined,  a 
probably  have  the  same  motion  relative  to  the  other 
markings  which  the  dark  spots  had  which  appeared 
on  this  belt  towards  the  end  of  the  last  apparition— 
namely,  about  9k.  49m.  Us.  The  belt  itself  retains 
the  beautiful  dark  red  colour,  bat  tho  spots  are 
blacker. 

The  rod  spot  still  remains  very  faint,  although 
perfectly  distinct  and  sharply  defined,  the  dark  spot 
on  tho  following  tip,  seen  since  1880,  remaining 
quite  apparent,  ami  on  a  bad  night  is  somewhat 
difficult  to  see  at  all.  The  curved  belt  just  follow- 
ing continues  to  increase  in  sine,  and  now  forms  a 
feature  many  times  more  conspicuous  than  the  red 
spot.  The  continuation  of  this  belt  extends  nearly 
round  the  planet,  and  apparently  merges  in  the 
south  equatorial  belt,  but  a  very  little  way  pro- 
tt-ding  the  red  spot.       A.  Stanley  Williams. 

West  Brighton,  2nd  Dec. 


BALL'S  DIVISION 
TTJ 


[-4*304.]— Ukw  reading  letter  20782,  it  recalled 
to  my  mind  that  I  had  often  been  puxxled  by  state- 
ments in  "ours"  of  very  great  things  being  done 
by  very  small  apertures ;  so  as  the  night  (Nov.  30th, 
time  l»h.  30m.)  was  fairly  good,  I  opened  shutters 
of  house,  and  brought  an  8Jin.  Calver,  with  aper- 
ture reduced  to  2in.,  to  bear  upon  Saturn,  with  a 
power  of  17U,  and.  to  my  surprise,  Ball's  division 
was  very  plainly  visible  round  the  ends  of  ring; 
and  with  ins.,  the  division  was  "  steadily  viable, 
black  and  sharp, "  all  round  ;  also  equatorial  belt 
very  distinct  The  mirror  is  not  at  its  best,  as  it 
has  not  been  even  dusted  since  Mr.  Calver  resilvered 
it  in  January.  ISoO :  the  flat  has  been  polished  once 
since,  about  a  month  ago.  1  tried  a  2 fin.  refractor, 
but  no  power  could  bring  out  the  division  ;  bat  it 
is  perhaps  fair  to  state  the  refractor  is  on  altazi- 
muth ;  tbo  reflector  an  equatorial  ;  tho  position 
of  tho  planet  near  the  meridian  is  getting  a  little 
unoomiortablo  for  observing  without  a  diagonal, 
too. 

A  rough  micrometer  for  the  measurement  of  sun- 
spots  may  be  made  as  follows: — Cut  as  fine  a  thread 
as  possible  upon  a  pieoe  of  thin  steel  wire  j  then  file 
it  flat  from  both  sides,  so  as  to  leave  it  like  a  tine- 
toothed,  double-edged  saw  ;  cut  it  to  fit  tightly  in 
the  lengthways  in  the  diaphragm  of  a  40  or  Mi-power 
eyepiece.  Oi  course,  it  wants  finishing  up  smooth 
and  covering  with  Berlin  black. 

Forte**- road,  Kentish-town. 


THE  CASSEGRAIN  TELESCOPE. 

[iOrWj.^—  Various  correspondents  havo  called  on 
ok  to  Join  in  discussing  tho  theory  of  the  Casso- 
jrroin  telescope.  It  would  be  a  heavy  tax  on  my 
limited  time,  und  I  trust  they  will  not  think  mo 
discourteous.  I  may  briefly  state,  however,  that 
my  plan  is  to  figure  the  large  mirror  te  a  parabola, 
and  match  it  with  the  convex ;  thus,  if  thought 
proper,  the  targe  mirror  can  at  any  time  be  used  as 
a  Newtonian.  If  those  interested  in  discussing  tho 
M«->ry  of  curves  will  ask  Dr.  Roystun  lSpott,  he 
will  no  doubt  lie  willing  to  assist  with  mathematical 
formula,  giving  various  proportions  of  focus  and 
iliams.  for  tir;.t  ami  secondary  mirrors  to  obtain 
certain  powers  and  angle  of  field.  Arc.  Ho  has 
worked  out  a  large  number  for  me,  several  of 
which  I  have  carried  out  for  him. 

To  Mr.  Holm'*.— Tho  fault  is  not  in  using  too 
ranch  reducing  solution.  I  find.  I  uso  half  tbo 
quantity  of  polish,  and  tho  results  are  better,  as  a 
rule.  1  am  speaking  of  Mr.  Brash  car's  method. 
The  potash  is  a  source  of  uncertainty,  and  it  is 
often  best  to  add  it  after  all  others  are  mixed,  and 
suspend  at  once.  But  I  advise  the  use  of  half  Mr. 
Brushear's  amount  when  films  turn  out  chalky. 
Let  us  hear  others'  success  this  way.  Mr.  Brashear's 
i?  a  capital  method    the  best,  in  fact.    What  is  tho 

O.  Calver. 

-  GRBO0- 


obtained  by  diagrams,  and  in  this,  my  concluding 
letter,  I  propose  to  give  such  rules  as  seem  most 
conveniently  applicable  to  the  purpose.  I  must 
first,  however,  ask  my  readers  to  correct  the  en- 
graver's mistakes  in  the  figure  on  page  205,  by 
altering  the  straight  lino  K  L  into  a  curve  struck 
from  the  point  K.  to  put  the  letter  c  at  the  middle 
of  this  curve,  and  to  consider  the  dotted  lines  meet- 
ing at  such  point  f  as  being  "  dot-owl -doth  "  line*. 
Then  since  the  rays  converge  to,  and  diverge  from, 
the  focus  B  at  the  same  angle,  it  is  evident  that  the 
diameters  of  the  mirrors  F  H  and  K  L  are  in  pro- 
portion to  their  distances  from  this  point  B ;  that  is, 
their  diameters  ore  in  proportion  to  their -focal 
lengths. 

Calling  F  the  focus,  and  D  the  diameter,  of  largo 
mirror,  and/  the  focus,  and  rf  tho  diameter  of  small 
mirror,  we  havo 

 (I) 


Pp*/„ 


In  the  ease  given,  wo  have  rf  =  R-JL5 


small  mirror,  or  as  it  was  given 


for  diameter  of 
before  =  2'7in. 

In  Fig.  2  tho  equivalent  length  of  the  Newtonian 
is  deduced  from  this  diameter  of  small  mirror,  and 
wo  may  pot  the  same  thing  into  an  algebraical 
form,  thus: — Let  N  =  the  equivalent  Newtonian 
focus,  and  let  A  =  the  distance  of  the  focal  point 
behind  vortex  of  large  mirror,  the 


Then,  for  the 
(2) 


D  in  Fig.  2 
other  letters  being  as 
Gregorian  : — 

N=D(F-i-/+  A) 

(";')  . 

In  this  form  of  the  expression,  the  sum  of  the 
terms  within  the  brackets  of  the  numerator  is  evi- 
dently the  total  distance  from  the  vertex  of  the 
small  mirror  to  its  conjugate  (back)  focus  behind 
the  large  mirror,  while  the  denominator  is  a  repe- 
tition of  the  expression  for  the  diameter  of  small 
mirror.  We  may,  therefore,  say  that  in  the  Gre- 
gorian the  equivalent  Newtonian  focus  is  equal  to 
the  total  distance  of  the  small  mirror  from  the  back 
focus,  multiplied  by  the  diameter  of  large  mirror, 
and  divided  by  tho  diameter  of  the  small  mirror. 

In  our  example  we  have  this  distance  =  18  +  6 
+  3  =  27in.,  which  multiplied  by  8,  the  diameter  of 
large  mirror,  and  divided  by  2  *.  the  approximate 
diameter  of  small  mirror,  gives  SOin.  as  the  equi- 
valent Newtonian  focus. 

A  more  convenient  form  of  expression  may,  how- 
ever, be  deduced,  which  is  independent  of  the  sizes 
of  the  mirror,  the  foci  alone  being  used.   This  is— 

N  =  £(F+/+ao)  (*> 

This  would  givo  N  —  81,  the  difference  being  due 
to  diameter  of  small  mirror  being  only  approximate 
in  the  previous  working  out. 

If  we  start  from  the  Caasegrais,  wo  get  the  for- 
mula 2,  with  the  terms  within  the  brackets  of  the 
numerator  changed  hy  the  4-  /  becoming  —  /. 
Thus,  taking/  4in.  (as  in  the 
the  diam.  of  convex  «=  177, 
N  =  80in.  nearly. 

Similarly,  by  using  foci  only,  we  get  the 


.  we  get 


F        m  F* 


(«) 


[20*K.}-I.v  my  last  letter  on  this  subject  I  said 
that  certain  rules  could  be  used  to  check  tho  I 


This  would  bring  out  N  =  81in. 

It  seems  a  good  place  here  to  remark  that  though 
by  these  rules  we  may  deduce  certain  values  of  /  or 
N.  or  otherwise,  such  values  are,  to  a  certain  ex- 
tent, approximate  otily ;  for,  besides  what  was  said 
in  my  former  letter  as  to  results  being  varied  by  the 
focal  images  having  in  reality  a  certain  magnitude, 
there  is  also  the  fact  that  the  known  focus  lor  solar 
rays  becomes  an  unknown  focus  for  the  conditions 
the  small  mirror  is  subjected  to  when  in  its  position 
in  either  the  Gregorian  or  Cusacgraiu  telescope,  be- 
cause the  rays  then  falling  on  it  are  no  longer 
parallel,  and  even  the  amount  of  their  "  vcrgency  " 
depends  on  the  distance  of  the  object.  No  abstract 
formula  can  take  into  account  these  varying  con- 
ditions, so  that  all  calculations  are  necessarily  more 
or  lens  wanting  in  exactitude. 

Dsn  is  yet  a  further  aeries  of  rules  which  may 
In  used  te  determine  the  focus,  radius,  te.,  of  the 
small  mirrors ;  and  in  connection  with  this  I  am 
indebted  to  the  investigations  of  au  old  friend,  and 
one  of  your  occasional  correspondents.  Iteferring 
once  more  to  tho  diagram,  Fig.  1.  Coddington 
shows  that  if  r  =  radius  of  curvature  of  small 


form.   Calling  EB  =  r.  and  B  D  tho 
tween  foci  =  T>,  we  shall  have — 

1  _     1     =  2 

*      D  -  x  =  r 

And  from  this  we  finally  obtain  a  formula  for  % 
which  for  the  Coasegrain  hyperbolic  convex  is 


D 


Or  for  the  Gregorian  elliptic  concave— 

*  ""T^  "  *  «/D«  +  H.   (5) 


I         1  =J 
!TB~E~I>  r 

Taking  tho  values  before  given  Em  the  Cawgroin, 

112 
wo  got      —        =  - .   which  makes  r  =  10-oin., 

4       17  r 
instead  of  lOin.,  us  determined  graphically.  This 
shows  that  list,  is  (as  before  stated)  si.mewliut  too 
large  for  the  focus  of  the  convex. 
The  above  expression  may  bo  put  in  another 


Taking  as  in  the  diagram,  a  radius  of  10in.,  the 
focus  of  Gregorian  comes  out  GT  and  of  Cassograin 
3'9in.  instead  of  C  and  4  as  taken  originally, 
these  only  differ  ,\,in.  from  those  in  the 
we  obtain  a  proof  of  their  practical  truth. 

It  will  bo  soon  that  in  the  above  the  b 
of  small  mirror  is  taken  as  being  in  its  real  position 
!<<>'  i nrf  the  large  mirror,  whereas  in  "  O.  V.'s  "  rules 
this  focus  was  taken  at  the x  rrtrx  of  it.  I  have  not 
"O.  V.'s"  letters  here,  where  I  write,  so  I  am 
unable  to  compare  the  results  oblainod.  IVrliaps 
he  will  kindly  do  so.  A  S.  L . 

SPECULUM -GRINDING. 

[20807.]—  At  the  request  of  Mr.  Wassail,  I  sand 
you  a  few  instructions  given  by  Edwards  in 
November,  1782  (a  hundred  years  ago).  As  Short 
and  Mudge's  instructions  are  very  voluminous,  I 
will,  if  requested,  givo  some  extracts  from  their 
modes  of  figuring  specula.  As  in  their  time  only 
metal  specula  were  worked,  and  those  with  a  hota 
through  tho  centre  for  Gregorian*,  much  may  be 
left  out,  and  only  their  modos  of  acquiring  spherical 
and  parabolic  curves  adhered  to.  Edwards  suys : 
— "In  rough  grinding,  figuring,  and  polishing,  two 
tools  only  are  necessary  besides  a  common  grind- 
stone. One  chief  reason  why  workmen  do  not  give 
a  good  figure  to  their  specula  is  that  they  use  too 
many  tools,  which  in  a  great  measure  destroy  each 
others'  effects.  As  nature  always  acts  in  the  most 
simple  manner,  so  if  we  always  imitate  her  in  this 
respect  we  should  arrive  at  a  much  greater  degree 
of  excellence  in  most  of  our  mechanical  pursuits. 
Besides,  the  tools  generally  made  ore  too  Urge  in 
diameter  even  to  give  a  correct  and  uniform  figure. 
All  tho  tools  I  make  use  of  are  a  rough  grinder  of 
tin  and  lead  mixed  together ;  this  also  serves  for  a 
polisher.  This  tool,  with  a  bed  of  stone,  or  hones, 
are  all  that  are  neoeesary." 

Tho  rough  grinding  be  does  on  a  grindstone ;  the 
edges  are  turned  down  bv  holding  a  piece  of  iron 
against  them  and  so  forming  tho  curve  required. 

"  Take  it  (the  mirror)  to  a  convex  tool  mode  of 
lead  and  tin,  and  grind  the  mirror  on  it  with 
emery.  Tliia  tool  or  rough  grinder  should  be  mado 
of  on  elliptical  form,  and  not  circular,  and  of  such 
diameter  that  the  shortest  diameter  of  the  ellipse 
should  be  equal  in  breadth  to  tho  diameter  of  the 
uiirrur,  and  the  longest  diameter  of  the  elliptical 
tool  should  be  to  the  shortest  diameter  in  the  pro- 
portion of  10  to  U  accurately,  for  a  reason  to  be 
mvhtioned  hereafter. 

"  When  tho  mirror  is  brought  to  a  true  figure  it 
must  bo  taken  to  a  convex  tool  made  of  some  stones 
brought  from  a  place  called  Rdgdon,  in  Shropshire, 
between  Ludlow  and  Bishop's  Castle.  These  stones 
arc  of  a  line  groin,  and  will  easily  bring  it  to  a  fine 
face. 

"Tho  bod  of  stones  should  be  of  a  circular  figure, 
but  very  bttlo  larger  than  tho  mirror — vp.,  about 
two-tenths  of  an  inch,  but  not  more  for  4in.  or  Sin. 
specula.  If  tlie  tool  is  much  larger  than  the  mirror 
it  will  grind  it  into  a  larger  sphere,  and  by  no 
means  ot  a  good  figure.  If  the  miiror  and  tool  ore 
■of  the  same  sine  exactly,  the  minror  will  work  truly 
spherical,  but  apt  to  shorten  the  focus  lets  and  leas, 
unless  the  mirror  and  tool  are  worked  alternately 
upwards.  It  had  belter  be  one-twentieth  jiort 
greater  in  diameter  than  tho  mirror,  wheu  it  will 
not  shorten  tho  focus. 

"  W  hen  thu  mirror  is  brought  to  a  flue  face  and 
figure  by  the  bed  of  hones,  it  is  ready  for  rx>li«hing. 

"Thu  rough  grinder  of  an  elliptical  form  has  te  be 
covered  with  pitch  ;  tho  harder  tho  iriteh,  the  better 
figure  it  will  give.  This  bus  to  be  divided  into 
squares,  and  about  tho  thickness  of  half  a  crown ; 
it  the  covering  is  too  thin  it  will  alter  its  figuro 
through  the  heat  from  working. 

"  In  regard  to  the  parabolic  figure  to  be  given  to 
the  mirror,  no  particular  caution  is  required  in 
]iolishing.  Tho  elliptical  tool  will  always  cause  the 
mirrur  to  work  into  un  accurate  parabiilic  figure, 
supposing  tho  transverse  and  conjugate  diameters 
bear  tho  some  proportion  to  each  other.  I  rould 
easily  give  tho  reader  the  reas;>u  why  an  elliptical 
tool  of  a  proper  proportion  will  always  give  a  para- 
bolic figure,  and,  if  tho  transverse  diameter  is  in- 
creased, it  will  always  give  a  hyperbolic  figure ;  but 
us  I  am  writing  upon  the  practical  puit,  and  not 
theory,  1  will  not  ulfetid  hi*  patience. 

"  I  o  convince  auy  one  of  the  certainty  of  my  asser- 
tions, let  him  polish  a  mirror.  2 '.in.  diameter  and 
S)|in.  focal  length,  upon  an  elliptical  tool,  whose 
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will  always  find  the  mirror,  when  polished,  beyond 
the  parabola,  or  it  will  always  prove  hyperbolical. 

"If  he  polishes  it  on  u  circular  tool  111  the  cninmoo 
way,  with  cross  strokes  in  every  direction  possible, 
using  first  a  few  round  strokes,  he  will  find  it  will 
always  prove  spherical,  and  consequently  short  of 
the  parabola. 

"A  very  little  experience  in  these  matters  will 
convince  anyone  of  On-  ease  and  certainty  of  giving  a 


manner  only  with  crews  strokes  in  every 
direction  upon  an  elliptical  tool  of  proper 
lions,  in  which,  for  common  foci  and  ape 
■nt.,  2Jin.  toltjui.  focus,  or  38in.  in  diameter  to 
18in.  focus,  the  diameters  should  be  10  to  9.  The 
shortest  diameter  of  the  ellipse  being  accurately 
tho  same  as  the  diameter  of  the  mirror,  and  the 
longest  diameter  of  the  ellipse  to  the  shortest  dia- 
meter—as 10  to  9." 

Since  writing  the  above,  I  see  your  correspondent 
"  L.  I>.  L."  has  sent  an  extract  of  Mr.  Edwards-* 
mode  of  grinding  and  polishing  specula  :  but  as 
the  above  is  rather  more  in  detail.  I  thought  it  might 
prove  acceptable  to  Mr.  Wasaell,  and  others. 


FLATS  OTJT  OP  PLATE-GLASS. 

[2UMH.]  Me.  Houres  f207'>4),  with  his  turual 
misconstruction  has  asserted  that  1  state  my  letter  is 
*'  a  wax  of  words."  That  I  deny.  Now  as  Mr.  H. 
has  attacked  the  Gulliver  of  my  argument  with  his 
archers  of  Littitmt.  I  will  endravnur  to  pluck  out 
the  arrows  in  the  order  of  delivery.  1st.  I  have 
already  statist  that  the  colnur-test  is  good  for  the 
amateur  and  gave  instructions  in  "  How  to  Make  a 
Flat,"  that  give  s*o  amateur  a  chance  of  applying 
it.  I  should  not  depend  upon  it  myself.  '2nd.  I  see 
that "  the  dread  Archer."  has  removed  from  us  one 
of  the  gentlemen  Mr.  H.  quotes.  In  the  midst  of 
his  usefulness,  I>r.  Draper  is  cut  off.  While  here, 
to  quote  from  Mr.  Brashear's  last  letter,  "  He  hath 
done  what  he  could."  No  one  can  earn  a  higher 
tribute  to  his  memory  than  this.  How  few  amongst 
us  cam  this  '  Mr.  lirashrar  has  already  odmictnd 
the  danger  of  the  colour-test,  and  has  not  proved  to 
mc  by  anything  else,  that  tho  colour  test  is  a  better 
test  than  the  telescopic  test,  and  as  it  is  admittedly 
dangerous,  it  is  a  worse  one.  3rd.  Tho  words  of 
Mr.  H.  I  here  quote: — 

"  The  statement  that  it  (plate-glass)  cannot  be 
ground  and  polished  unless  annealed,  every  work- 
man knows  to  bo  incorrect."  I  hold  my  breath.  I 
years  ago  knew  a  person  with  groat  experience  in 
one  of  toe  largest  plate-glass  works  in  the  kingdom. 
He  informed  mn  tAat  annealing  was  the  great 
essential,  that  some  of  the  sheets  of  metal  became 
disintegrated  in  the  grinding,  others  in  the 
polishing  process,  if  there  was  the  lcust  defect. 

I  have  myself  experienced  this  in  flint-plate  and 
crown-glass.  I  question  whether  any  workman 
ha*  ever  tried  in  a  plate-glass  factory  to  work  up 
intentionally  unanucaled  stuff.  And  I  assure 
Mr.  H.  that  attempts  in  the  smaller  way  of  the 
optician's  shop  have  been  failures.  Again,  the  cut 
of  the  diamond  is  no  proof :  I  find  the  same  effect  in 
cutting  up  the  must  perfectly  annealed  optical 
crown.  'fhis  results  from  the  impowibOitv  of  main- 
taining uniformity  of  pressure  in  the  first  place,  and 
in  the  second,  the  want  of  ehtvtieai  cleanness  of  the 
surface,  which  causes  the  bite  and  slip  of  the 
diamond,  4  th.  Mr.  Holmes  does  not  know  as  much 
of  plate-glass  as  I  do  or  he  would  know  that  it  can 
be  cut  up,  is  cut  up,  has  been  cut  up,  and  will  be 
cut  up,  not  only  without  disturbing  tho  optical  per- 
fection of  surface  obtained  in  the  plate,  but  without 
destroying  its  optical  parallelism,  if  that  has  been 
obtained  in  the  sheet.  He  would  also  know  that 
flats  of  every  description  made  of  plate-glass,  are 
freer  from  error  worked  in  sheet  and  cut  up  after, 
than  in  any  other  way.  Mr.  Holmes  must  first  get  a 
lOin.  plate  optuaily  flat  and  cut  that  up  before  he 
stands  on  the  same  ground  as  myself.  And  he  then 
must  admit  that  it  can  lie  done,  even  if  he  cannot 
do  it  himself.  I  have  had  considerable  experience  in 
teaching  amateurs—in  fort,  have  much  delight  in 
doing  so  ;  but  I  have  marked  how  rapid  the  change 
is  from  the  ignorant  to  the  hypercritical.  Mr.  H.  s 
second  paragraph  contradicts  the  experience  of 
many  besides  myself  :  a  Nicol  pri*tn  detects  errors  of 
annealing  in  glass  tin.  thick  iu  practice.  If,  as 
Mr.  Holmes  says,  the  Nicol  prisiu  aid  not  show  the 
want  of  annealing  in  thicker  glass,  it  would  not 
)  the  purpose  it  does  in  the  optician's  workshop, 
"st  my  will  I  have  touched  this  matter  again 
s  sake  of  all  readers  of  the  Exuusa  Mncusxic. 
I  do  not  assert  without  experience.  Another  time 
I  will  attend  to  the  last  paragraph  of  Mr. 


[20800.]— Is  reply  to  letter  20782,  I  presume 
there  is  an  error  in  the  address,  as  the  person  whose 
name  is  appended  to  it  no  longer  lives  there.  My 
experience  of  a  3in.  Wray  is  confined  to  a  singft 
evening,  and  obviously  is  insufficient  to  base  any 
decided  opinion  upon.  The  definition  was  very 
fine  on  Saturn,  but  of  course  tho  quantity  of  light 


was  not  equal  to  that  of  a  mirror  twice  the 
ter.  The  remainder  of  the  questions  I  cannot 
answer,  except  that  a  Gin.  mirror  would  certainly 
show  the  division  better  than  a  3in.  o.g.,  and  that 
I  should  hardly  expect  a  3in.  to  show  it  very 
steadily.  Edwin  Holmes. 

CROWN-GLASS  ACHROMATISM. 

[20810.1— Is  a  tetter  which  appeared  a  few 
numbers  hack,  by  "  Orderic  Vital,  '  lie  uses  words 
to  the  effect  that  he  is  still  unconvinced  that  "  per- 
fect achromatism  "is  attainable.  I  suppose  he  means 
attainable  by  either  of  the  methods  which  I  havepro- 
posod  in  your  columns.  In  common,  doubtless,  with 
most  of  your  readers,  1  entirely  agree  with  him. 
I  never  intended  to  claim  anything  more  than  an 
approiimaU  achromatism.  In  fact,  anyone  who 
has  worked  out  the  formula  for  himself  will  see 
that  both  for  chromatic  and  spherical  aberrations, 
it  is  only  a  question  of  approximation.  Perfect 
correction  is  in  no  case  attainable,  not  even  in  the 
human  eye,  which  is  the  roost  perfect  optical  instru- 
ment with  which  we  are  acquainted;  and  even 
here,  experiments  show  that,  though  highly  achro- 
matic, it  is  not  perfectly  so.  It  is  doubtless  achro- 
matic in  tho  same  sense  and  from  the  same  cause 
that  a  "  Wray  "  o.g.  is — namely,  because  the  hj»ht 
passes  through  two  media  of  unequal  dispersive 
powers,  and  since  all  rays  cannot  be  achroniatised 
by  such  a  combination  of  two  lenses,  there  will  in 
each  case  be  more  or  less  of  a  secondary  spectrum ; 
this  it  is  which  experiments  show  to  exist. 

One  advantage  which  it  is  hoped  will  be  gained 
by  tho  first  method  proposed  in  tho  first  article  in 
these  columns  on  the  subject  is  that  when  achro- 
matism is  produced  by  the  separation  of  lenses  of 
the  same  material  there  is  no  secondary  spectrum. 
See  Parkinson's"  Optics."  There  may  or  may  not  be 
circumstance*  which  counterbalance  this  advantage, 
but  most  assuredly  tho  mistaken  view  which  both 
"  O.  V."  and  myself  fell  into  at  fiist  sight,  namely, 
that  when  the  concave  lens  is  of  longer  focal  length 
than  tho  other,  it  must  occupy  the  place  of 
first  lens— i.e.,  that  which  first  receives  the 
light.  If  this  were  true,  it  would  imply 
that  the  deviation  of  a  ray  is  different  according  as 
it  enters  at  one  end  of  the  system  of  lenses  to  what 
it  is  at  the  other — the  which  is  manifestly  a  paradox, 
in  that  it  depends  neither  upon  the  form  nor  upon 
the  order  of  the  lenses. 

I  had  intended,  in  the  concluding  article  upon  the 
telescope,  to  have  directed  attention  to  one  or  two 
defects  (which,  however,  I  believe  to  be  only  small 
ones)  in  the  case  where  rays  are  made  to  converge 
to  a  common  focus :  but  that  I  have  lately  had  such 
a  severe  illness  that  I  am  afraid  that  my  mathe- 
matical inquiries,  except  those  of  the  simplest  kind, 
have  come  to  an  end.  However,  I  hope,  some  time 
or  other,  to  be  able  to  get  a  telescope  constructed  on 
one  or  other  of  the  forms  that  I  have  advocated ; 
and  if  so,  I  will  send  an  account  of  its  performance. 

w.  o.  p. 


THE  LATE  DR.  DRAPER 

[2081 1J— Mt  dear  friend,  Henry  Draper,  is  no 
mora  '  It  is  difficult,  in  the  shade  of  tho  tomb,  to 
accurately  judge  his  useful  life;  but  I  hare  thought 
the  readers  of  the  English  Mechanic  would  be 
glad  to  know  more  of  him  than  the  usual  brief 
obituary. 

Henry  Draper  was  born  in  Prince  Edwanl  County, 
Virginia,  on  the  7th  of  May,  1837,  his  father,  Dr. 
Jno.  W.  Draper,  being  a  professor  in  Hampden 
Sidney  College  at  the  time.  His  father  removed  to 
New  York  in  1839,  becoming  connected  with  the 
university  of  that  city,  in  which  Henry  was  educated, 
taking  his  degree  of  M.D.  in  1858.  A  year  was 
then  profitably  spent  in  Europe ;  and  it  is  note- 
worthy that  his  after  career  was  largely  influenced 
by  the  interest  he  took  in  going  to  see  Lord  Rosse's 
great  6ft.  telescope  while  abroad  at  this  time. 

On  his  return  in  the  autumn  of  18.W,  he  served 
on  the  house  staff  of  Belle  vue  Hospital  for  18 
months ;  and  on  his  retiring  from  that  position,  be 
was  called  to  the  chair  of  Physiology  in  the  Academic 
Department  of  the  university.  In  1866,  ho  was 
also  appointed  to  fulfil  the  same  duties  in  the 
University  Medical  School,  but  had  hardly  occu- 
pied the  chair  before  the  great  fire  at  the  Academy 
of  Music  swallowed  up  its  neighbour,  tho  Medical 
School,  with  its  unique  collection  of  apparatus  and 
specimens  of  all  kinds. 

Here  young  Draper  appeared  in  his  true  place, 
for  scarcely  had  the  rums  in  Fourteenth-street 
cooled  before  he  was  negotiating  for  tenti>onirr 
quarters  for  the  school,  and  raising  funds  tor  the 
present  elegant  Twenty-sixth -street  edifice.  After 
seeing  his  college  again  prosperous.  Dr.  Diaper  was 
compelled  to  resign  his  professorship  in  the  college, 
in  order  to  assume  the  functions  of  managing  trustee 
of  the  estate  of  the  late  Cortlandt  Palmer,  whose 
daughter  he  had  married  in  1867- 

\\  bile  an  undergraduate,  at  the  age  of  20,  he 


carried  on  an  elaborate  series  of  experiments  on  the 
'•  Functions  of  the  Spleen,"  in  which  he  made  cx- 
tensivo  use  of  photo-micrography,  and  J: 
the  value  of  the  proto-chJorido  of 


nsa 


About  1800,  after  much  thought,  h»  oommeuccd 
the  building  of  his  famous  l.'ilin.  adver-oti-glass 
reflector,  which  lie  used  to  make  the  negative  fur 
his  well-known  .r>0iu.  photograph  of  the  moon,  the 
largest  yet  mode,  I  believe  ;  and  in  18i"><  he  pub- 
lished nis  monograph  on  this  telescope  in  the 
"  Smithsonian  Contributions,"  which  is  yet  the 
standard  treatise  on  the  subject. 

The  Kijin.  was  an  altazimuth,  but  was  so  suc- 
cessfully used  that  Draper  decided  to  make  a  larger 
one.  mounted  cquatnnally  ;  and  after  incredible 
labuur  he  finished  in  1872,  and  mounted  his  cele- 
brated 28in.  reflector  at  his  couutry  seat  at 
Hu*ting*-on-Hudson.  With  this,  by  using  the 
gelatino-bromide  processes,  he  has  photi*r»pii«l 
more  than  one  hundred  star  spectra.  In  18,2  he 
made  a  photograph  of  the  diffraction  spectrum  ou 
one  plota,  going  from  a  wavo-lcugth  of  43.V)  (li.) 
to  :i»4U  (O.).  This  plate  possesses  so  much  real 
merit  that  Sccchi  has  reproduced  it  on  steel  in  bis 
great  work  on  the  "Sun,"  and  theBritish  Aasoriatioo 
lithographed  it  for  their  1880  proceeding*. 

Dr.  Draper  accompanied  the  American  Transit 
of  Venus  expedition  of  1874,  as  "  Photographic 
Superintendent,"  by  request  of  Congress,  which 
appreciated  his  efforts  so  highly  that  it  awarded 
bun  the  unique  honour  of  a  gold  medal  bearing 
the  inscription  :  "  Decori  dec  us  addit  avito." 

His  "opus  magnum"  was  his  1S74  paper  ou 
"  The  Discovery  of  Oxygen  in  the  Sun,"  in  study- 
ing which  subject  he  used  a  diffraetiou  grating  of 
17,296  linn  to  tho  inch.  This  paper  excited  in- 
tense interest  and  some  opposition ;  nut  the  present 
consensus  of  opinion  hails  it  as  one  of  the  crowning 
glories  of  19th-century  science. 

In  1877  and  1878  he  visited  the  Rocky  Mountain 
region  on  scientific  business,  in  the  latter  year  to 
observe  the  tetal  eclipse  of  the  sun.  This  he  suc- 
cessfully photogra|ihed,  getting  an  excellent  dif- 
fraction spectrum  of  the  Corona,  which  was  found 
to  bo  continuous. 

The  winters  of  '80-81  and  '81-82  were  largely 
devoted  to  the  photography  of  the  nebula  in 
Orion  and  its  spectrum,  getting  an  especially  good 
negative  on  Sept.  30,  1880.  He  also  was  very 
successful  with  the  comet  of  June,  1881. 

After  the  death  of  Jno.  W.  Draper,  on  January 
4,  1882,  Dr.  Henry  Draper  succeeded  Ids  father  as 
Professor  of'  Chemistry  in  the  University,  and 
occupied  it  till  his  death. 

During  his  Rocky  Mountain  expedition,  Dx- 
Draper  caught  a  oold,  which  never  fully  left  him  ; 
hut  he  considered  himself  fairly  well  till,  while  at 
dinner  on  Wednesday  evening,  Nov.  loth,  he  was 
seized  with  pleuro-poonnvmia,  of  which  he  died  at 
4  o'clock  on  the  morning  of  Not.  20th,  1882.  He 
leaves  a  widow,  but  no  children.  His  two  sur- 
viving brothers  arc  Dr.  John  C.  Draper,  Professor 
of  Chemistry  In  the  University  Medical  College, 
Arc.  and  Daniel  Draper,  Ph.D.,  Director  of  the 
Meteorological  Observatory  at  the  Central  Park. 
New  York. 

Few  men  had  more  friends  than  Henry  Draper, 
and  none  deserved  them  more.  American  scieoee- 
can  never  adequately  fill  his  vacant  place, 

Roi  ne  Puis  Souxa  Je  Suia. 

(Bsc.  Sc.  et  Med.  Dr.  Univ.  Noo-Eboraccnais.) 

[Our  own  obituary  notice  anticipated  many  par- 
ticulars given  above,  but  we  cannot  but  insert  this 
testimony  to  the  merit*  of  its  subject  from  the  per/ 
of  one  of  Dr.Drnper'*  oldest  friend*,  and  one  of  our 
oldest  and  most  valued*  oorretpandents.— E». 
E.  M.] 

AUTOMATIC  REGULATORS  FOB  GAS. 

[20S12.]— The  regulator  described  by.  M.  Snig- 
nol,  referred  to  on  p.  293  of  your  last  issue,  has 
lieen  used  by  myself  for  more  than  twenty  years. 
It  is  satisfactory  in  some  respects ;  but  is  net  at  all 
likely  to  come  into  general  use.  It  is  expensive  to 
make  in  a  reliable  form,  can  only  be  adjusted  and 
altered  by  adding  or  removing  mercury,  which  is 
exceedingly  tedious  and  troublesome,  and  it  re- 
quire* a  large  bulk  of  mercury,  which  render*  it 
slow  in  working.  Screws,  and  other  methods  of 
regulating,  have  been  tried  in  many  forms,  with 
the  result  of  practical  failure.  A  good  gas-regula- 
tor, which  will  work  at  any  ■penned  Uuiprature, 
is  yet  a  thing  of  the  future.  All  known  have  ob- 
jections and  faults  which  prevent  their  general 
use.  Thos.  Fletcher. 


THE  BLOCK  I 

[-20813.1  —  Sevctaj,  railway  collisions  have 
recently  occurred  in  consequence  of  "mistakes'* 
made  by  signalmen  iu  tho  working  of  the  absolute 
block  system.  In  former  letters  I  have  pointed  out 
that  the  only  effectual  remedy  :*  to  make  it 
electrically  impossible  for  n  signalman  to  givo 
"  line  clear"  until  the  train  itself  has  registered  its- 
own  clearance  of  a  block  section.  The  Hvkcs 
system  of  electrically  interlocking  signals  and  block 
instruments,  also  the  llodson  and  other ~ 
will  be  found  fully  described  iu  tho 
Mfciisxic. 

a  system  i.  . 
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Attention,  and  it  likely  to  \n>  largely  adopted  in 
that  country — it  is  the  Union  Switch  and  Signal 
Company's  "Constant  Cirrnit  Kail  System." 

The  line  is  divided  into  the  usual  block  sections 
of  a  mile  or  so  in  length  ;  the  joint*  at  the  cud  of 
audi  section  of  reds  are  insulated  from  the  adjacent 
ones.  At  one  end  of  thn  section  there  is  thn  usual 
battery,  onn  polo  of  which  is  attached  to  either 
rail,  while  at  the  opjiosite  end  is  placed  tho  magnet, 
one  electrode  being  attached  to  either  rail ;  this 
magnet  will,  of  course,  give  signals  upon  any  form 
of  block  instrument,  either  disc,  needle,  or  minia- 
ture semaphore.  Thus  it  will  bo  seen,  that  a 
constant  metallic  circuit  is  established  through  the 
rails  and  block  .instrument,  and  that  no  Ulcgraph 
wires  art  rtqHutH.  The  signal  indicating  '"  line 
clear"  can  ouly  be  given  when  the  electric  circuit 
is  complete ;  when  a  train  enters  upon  the  section 
from  either  end,  or  from  a  siding,  tho  wheels  and 
axles  instantly  short-circuit  the  current,  and  the 
magnet  being  demagnetised,  releases  its  armature, 
and  the  signal  is  thrown  to  "danger,"  where  it 
remains  as  long  as  a  train  or  even  a  pair  of  wheels 
is  on  the  section.  If  the  line  be  turn  up,  a  rail 
taken  out  or  broken,  so  as  to  destroy  the  metallic 
continuity,  the  electric  current  will  be  interrupted 
and  the  " danger "  or  "line-blocked"  signal  will 
remain  exhibited,  and,  as  the  electric  and  outdoor 
signals  are  electrically  interlocked,  it  is  impossible 
for  signalmen  to  nuke  mistakes. 

This  system  is  found  to  be  of  great  use  where 
draw- bridges  or  level  crossings  exist,  as,  until  the 
bridge*  are  in  their  proper  position,  or  the  gates 
closed  and  bolted  against  the  public  road  traffic,  the 
signal  line  tUttr  cannot  be  shown.  As  this  American 
invention  is  likely  to  be  tried  in  this  country,  there 
will  bo  opportunities  of  testing  its  practical  work- 
ing. Clement  E  Stretton. 

Soxe  Coburg- street,  Leicester. 


JERKS  IN  RAILWAY  TRAINS 

[20(414.]—  -With  respect  to  this  subject,  I  have 
read  the  letters  of  your  corre*|>ondeuts,  Messrs. 
Stretton,  Brown,  and  Molison,  with  interest ;  but 
by  practical  observation  of  the  "jerks,"  I  must  my 
that  I  agree  with  the  opinion  expressed  by  Mr. 
Stretton,  and  that  I  consider  the  theories  put 
forward  by  Messrs.  Brown  and  Molison  are  not 


On  page  209,  Mr.  Brown  snvs :  "  Such  a  motion 
of  the  carriages"  (i.e.,  as  Mr.  Stretteu  explains  it) 
"  would  cause  tho  passengers  to  jerk  toicanU  the 
engine."  I  confess  I  cannot  sen  Mr.  Brown's 
reason.  Mr.  Stretton  savs  that  the  fore  part  of  the 
carriage  is  beluw  its  usual  position,  and  tho  hind 
portion  consequently  above  ;  and  that  it  is  the 
"righting"  of  the  carriage  that  causes  tho  jerk. 
In  mv  opinion,  such  u  movement  of  the  carnage - 
frame  would  tend  to  jerk  the  jiusseugcr  airay  from 
the  engine.  I  can  better  illustrate  this  by  means 
of  a  figure.    A  B  is  the  normal  position  of  the 


carriage-frame ;  A' 


when 


the  brakes  are  on.  The  frame,  in  "righting"  itself, 
will  describe  small  ares,  A  A'B  and  BB',  of  a  circle, 
having  O,  the  middle  of  the  frame,  as  centre.  The 
direction  of  the  arrows  will  show  the  direction  in 
which  the  frame  turns.  The  tendency  of  this  move- 
ment will  be  to  throw  the  passengers  from  the 
engine,  and  not  totraitt*  it.  I  need  not  say  that  my 
figure  is  greatly  exaggerated  in  order  to  show  the 
meaning  better :  the  angle  A  OA'  ought  not  to  be 
so  large.  Mr.  Brown  also  says,  at  the  end  of  his 
letter:  "If  the  passengers  will  sit  quiet,  and  wait 
until  the  train  stops,  they  would  not  experience  any 
inconvenience."  It  is  evident  from  this  that  Mr. 
Brown  has  not  had  the  "  pleasure"  of  experiencing 
this  jerk,  or  he  would  not  make  tho  above  state- 
ment. As  a  pass-holder  on  the  Midland  Line,  I 
experience  the  jerk  everv  day.  and  have  oppor- 
tunities of  noticing  its  effect.  The  jerk  is  exceed- 
ingly unpleasant  to  such  people  as  sit  still :  those 
people  sitting  with  their  faces  to  the  engine  being 

i'erked  again*t  the  back  partition  with  some  violence, 
t  is  also  evident  from  Mr.  Mnlisnn's  letter,  on  page 
230,  that  he,  also,  has  not  experienced  the  jerk. 
He  says  :  "  The  way  to  prevent  this  effect  is  not  l« 
rise  from  your  vat  until  the  train  has  stopped." 
As  "I  said  above,  the  seated  passengers  do  ex- 
perience the  jerk.  Mr.  Molisou  goes  on  to  say 
because  in  tho  sitting  position  (especially  with 
your  back  against  the  rail)  tho  body  more  rcidilr 
accepts  the  varying  movements  of  the  carriage." 
I  happened  to  ls>  in  one  of  the  Midland  trains  when 
reading  Mr.  Molison's  letter,  ami  immediately  put 
his  theory  to  a  practical  test.  When  the  brake  was 
put  on  I  propped  myself  against  the  back  of  the 
carriage  (face  to  the  engine),  having  the  back  of 


my  head  and  my  buck.  | tressed  against  tho  partition. 
W  hen  tho  train  stopped  I  again  experienced  a 
violent  jerk.  My  back  and  head,  being  pressed 
firmly  against  the  partition,  did  not  move  away 
from  it,  but  were  jerked  forward  w\th  tho  parti- 
tion.   This  shows  that  it  is  not  the  "inrrlia  "  of 

that"causes  the  jerk."*"™*"  '  ^'*'f  J™™, 
Apart  from  the  above,  I  made  experiments  myself 
with  a  glass  of  water,  as  stated  by  Mr.  Stretton  on 
page  263.    I  give  the  results  of  my  investigations. 

(1)  In  a  short  carriage,  fitted  with  the  automatic 
vacuum  brake,  a  great  deal  of  water  was  spilt,  half 
to  two-thirds  of  the  glassful.  This  with  a  very 
quick  stop. 

(2)  In  the  same  carriage,  an  ordinary  stop  being 
made,  nearly  the  sarao  amount  of  water  was  spilt. 

(3)  Same  carriage.  Very  gradual  snip.  Less 
water  spilt— about  one-third,  in  one  case  a  little 
more,  nearly  half. 

(4)  In  a  carriage  (small  four-wheeled)  at  end  of 
train,  and  not  fitted  with  the  brake,  very  little  of 
the  water  was  spilt,  only  about  3'„th  part. 

Mr.  Stretton  says  in  hialaat  letter  on  this  subject, 
on  page  252.  that  tho  jerk  is  more  violent  in  the 
short  than  in  the  long  carriage*.  I  have  not  yet 
made  experiments  upon  this  :  but  will  do  so  in  > 
and  report  the 


[2*1815.]— Tub  reiteration  of  statements  cannot 
contradict  facts :  and  the  mere  reiteration  of 
assertions  will  not  lend  weight  to  an  argument.  On 
p.  161  "8.  J."  put  a  pertinent  question  to  Mr. 
Stretton,  and  received  a  satisfactory  reply  that 
gentleman  being;  presumably  acquainted  with  the 
Drakes  on  the  trains  specified.  Two  correspondents 
"  corrected  "  Mr.  Stretton  from  their  point  of  view ; 
and  because  I  ventured  to  point  out  that  they  hail 
looked  out  of  the  wrong  window,  you  were  last 
week  favoured  with  two  letters  of  a  lively,  if  not 
smart,  character.  When  I  wrote  my  letter,  which 
appeared  on  p.  272,  I  was  under  tho  impression 
that  both  Mr.  Stretton  and  "  S.  J."  were  per- 
fectly familiar  with  tho  very  elementary  facts 
retailed  by  Mr.  J.  Brown  and  Mr.  Molison ;  and 
having  pointed  out  very  briefly  that  Mr.  B.  and 
Mr.  M.  had  answered  something  that  was  not 
asked,  I  ventured  to  givo  my  experiences  as  to 
where  the  "jerk  "  in  question  could  be  experienced 
to  its  full  extent.  Mr.  Brown,  on  p.  2&>,  retorts 
with  threo  assertions,  neither  of  which  I  have 
denied ;  but,  unfortunately,  he  throws  no  new  light 
on  the  subject.  Had  I  known  personally  the  brakes 
used  on  the  hues  specified  by  "8.  J.,  and  been 
also  fully  informed  as  to  the  manner  of  their 
application,  I  might  havo  explained  tho  cause  of 
the  jerk ;  but  in  pointing  out  that  your  corre- 
'    hail  not  answered  trje^question,  I  made 


which  I  evidently  intend  to 
stick  to.  I  repeat — 1 .  That  the  jerk  to  which  "  S. 
J."  referred  will  be  felt  whilst  the  passenger  is 
sitting  (of  curse  it  will  not  affoct  him  so  much  as 
if  he  were  standing),  for  I  have  experienced  it 
hundreds  of  tamos.  2.  Mr.  Brown  has  correctly 
stated  the  effect  of  the  buffer  recoil — a  point  not  in 
dispute,  though  there  are  circumstances  in  which 
his  dictum  would  not  hold  good.  3.  Tramcars  are 
out  of  thn  question. 

I  am  not  going  to  follow  here  the  example  of  Mr. 
Brown,  and  protest — for  he  protests  too  much ;  but 
I  will  ask  nun  what  sort  of  a  jerk  would  bo 
experienced  under  the  following  conditions : — 

Suppose  a  train  of  10  coaches,  with  brake-vans  at 
front  and  roar,  and  long  buffers.  The  rear  guard 
puts  his  brake  down  hard ;  the  buffers  throughout 
the  train  barely  touch.  What  sort  of  a  jerk  is  it 
when  the  brake  is  released  '(  Mr.  Brown  will  seo  at 
once  that  he  has  misunderstood  what  I  said  about 
the  buffer-spring*  exerting  their  power  ;  for  in  this 
case  it  is  the  drawbar-spring  and  the  "righting  of 
the  carriage  "  (alluded  to  oy  Mr.  Stretton)  which 
produce  the  jerk.  I  specially  mentioned  the  North 
London  line,  because  it  is  on  that  system  that  I 
have  experienced  the  jerk  most  markedly  ;  and  it  is 
clear  that  "  S.  J.'s  "  question  arose  from  the  fact 
that  actions  for  damages  have  been  raised  by  per- 
sona who  have  had  arms  broken  or  ankles  dislocated 
by  being  thrown  on  to  the  platform  by  this  move- 
ment of  tho  carriage. 

On  our  local  Loudon  liur«  we  hare  a  great  variety 
of  brakes  and  arrangements  generally.  Many  of 
the  trains  have  practically  no  buffers  at  all,  being 
coupled  up  closely  with  buffer-rods  bearing  directly 
on  springs.  The  recoil  from  these  is  very  small, 
ami  is  certainly  not  the  cause  of  the  jerk  to  which 
"S.J."  refers,  and  which  Mr.  Molison  will  have 
it  I  regard  as  the  cause,  though  it  would  have  the 
"  opposite  effect." 

It  is  my  turn  to  protest  now,  and  I  do  protest 
that  writers  in  the  Knousii  MkciiaXIC,  even 
though  they  are  "science  teachers,"  should  at 
least  credit  their  brother-writer*  with  the  bore 
knowledge  of  such  facts  as  are  to  be  learned  from 
textbook",  and  bo  careful  that,  before  "correct- 
ing "  such  men  as  Mr.  Stretton,  they  clearly  under- 
stand the  question.  I  wonder  whether  Mr.  Molison 
ever  heard  that  classic  quotation,  "  Teach  not  a 


parent's  mother  to  extract  the  embryo  juice*  of  tho 
eXK  by  suction ;  that  good  old  laxly  can  the  feat 
enact  quite  irrespective  of  your  kind  instruction." 
However,  he  makes  amends ;  for  does  he  not  say,  p. 
295?  "  Ike  particular  jerk  which  does  occur,  and 
which  I  have  myself  experienced,  i*  not  so  clear  as 
to  its  cause  "  *  'Hear,  hear!  Why,  he  is  beginning 
to  see  that  what  he  has  previously  said  has  nothing 
to  do  with  the  question,  and  I  am  beginning  to  hope 
that  my  admonition  will  not  be  thrown  awuy.  Mr. 
Molison  has  an  amazing  capacity  for 
ought,  from 


though.     I  thought, 


in  a 


previous  communication  of  his,  that  ho  set  a  great 
value  on  a  name  appended  to  a  letter,  and  thinking 
that  perhaps  lxxlily  weight  might  be  of  some  im- 
portance in  estimating  the  value  of  arguments,  and 
age  of  more  importance  than  either  name  or  weight. 
I  offered  to  supply  mine  ;  but  he  has  taken  my  offer 
in  a  manner  which  is,  to  say  the  least,  ludicrous. 

If  Mr.  Brown  will  consider  the  conditions  of  a 
given  brake,  and  the  manner  of  its  application,  he 
will  perceive  that  his  answer  is  not  all  that  is  needed . 
So  far  as  it  goes  it  is  correct  enough  ;  but  it  does  not 
meet  the  special  conditions — in  fact,  is  wide  of  the 
mark.  It  is  not  to  be  expected  that  the  authors 
of  text  books  can  deal  with  all  the  details  of  a  special 
case.  It  is  their  business  to  teach  principle* ;  and 
without  modification  they  are  apt  to  bo  wrested 
application  by,  as  in  this  case,  those  who 
have  no  experience  worth  speaking  of  in 
n  with  the  action  of  brakes. 


SAW -SHARPENING 

[20816.] — 1".  Caxkk's  illustration  sndf.bucriptuo 
of  saw -sharpening  (letter  20788),  should  prove  a 
boon  to  amateurs  to  whom  saw-setting  is,  to  say  the 
least,  not  at  all  an  easy  process.  To  my  eye  the 
teeth  resemble,  so  far  as  fiunggoes,  thelightuing-saw 
teeth  of  the  saws  introduced  from  America,  nut  I 
think  are  easier  to  form.  My  brother  recently 
bought  one  with  coarse  teeth  on  one  edge  and  fine 
ones  on  the  other,  a  very  neat  tool  at,  I  think,  5  - , 
but  I  did  not  try  it.  Evidently  it  has  no  set,  but  the 
filing  appeared  to  me  to  be  cunningly  done — one 
more  American  puzxle  added  to  tho  15,  and  the 
jumping  frogs.  From  the  description,  I  should 
certainly  expect  the  saw  to  cut  as  cleanly  us  a  knife 
edge.   1  shall  try  it  forthwith.  0.  J.  L. 


MEDICAL  REPLIES 

[20817.]  — "K.  M."  (48G48)  -  Qtrrssjrt  **» 
Sorb  Throat  (48744)  —  ItDKUMATlSst  (48792)— 
Ui.nowokm  (48795)  —  DisciianoK  most  Kiss 
(48787)  —  DtABE-TBB  (48738).— All  these  queries 
are,  from  one  cause  or  other,  ineligible  for  useful 
reply.  I  cannot  write  out  a  treatise  upon  diabetes 
apropos  of  no  practical  point,  and  the  disease  is  one 
for  which  the  patient  needs  careful  personal  super- 
vision by  u  skilled  professional  man.  I  have  never 
heard  of  "  Dr.  Felixet's  treatment."  Refer  to  for- 
mer reply  upon  diabetes.  On  discharge  from  ears 
I  have  twice  written  in  back  numbers,  and  have 
said  all  that  can  be  said  with  advantage.  Ear 
disease  is  sometime*  fatal,  because  tho  ear  occupies 
a  bony  case  which  extends  into  the  brain,  and, 
therefore,  disease  affecting  this  bony  case  cause* 
effusion  of  pus  within  the  cranium,  and  fatal  com- 
pression of  the  brain.  The  remedy,  then,  is 
trephining  of  the  skull  behind  the  ear.  Ringworm 
is  diagnosed  by  examining  the  root*  of  tho 
hairs  by  means  of  the  microscope,  and  its 
cure  depends  upon  the  accurate  removal  of 
the  crusts,  and  tho  application  of  substance* 
which  exterminate  the  vegetable  parasite*  which 
infest  the  hair  follicles,  just  as  a  gardener  would 
destroy  weeds  in  a  gravel-walk  by  sprinkling  salt 
upon  them.  If  she  really  has  ringworm,  your 
getting  a  "  bottle  of  medicine  "  for  her  is  as  much 
use  us  greasing  her  nose  with  a  tallow  candle.  The 
application  of  iodide  of  sulphur  ointment,  after 
careful  removal  of  the  crusts  so  that  the  ointment 
really  reaches  the  parasites  and  soaks  into  the  hair- 
follicles,  is  the  remedy.  But  it  must  not  be  used 
so  freely  as  to  irritate  the  scalp  and  produce 
erysipelas.  The  use  of  a  large  soft  poultice,  smeared 
over  lightly  with  soft  soap,  is  the  best  application 
for  the  preliminary  cleansing.  But  get  competent 
medical  oil  vice,  so  'as  to  settle  first  that  your  child 
really  has  true  ringworm,  and  next  to  direct  you 
as  to  the  detail  of  the  application  of  tho  iodide  of 
sulphur  ointment,  or  otjyir  suitable  application. 
Ringworm  is  intensely  infectious  by  means  of 
towels,  sponges,  brushes,  combs,  4;c.  ITie  publica- 
tion of  mere  personal  [prescriptions  would  be  of  no 
general  interest  to  the  readers  of  the  "  E.  M.," 
and  would  be  hazardous  to  the  querists  them- 
selves, us,  given  without  accurate  diagnosis  and 
estimate  of  constitution  ;  such  prescribing  would 
do  much  more  harm  than  good,  and  would  occupy 
space  and  time  that  cannot  be  afforded.  When, 
again,  as  in  (48792),  one  is  asked  to  prescribe  for  a 
case  under  lucdicsil  care,  and  obviously  needing  it, 
my  replying  would  I*  unprofessional— not  a*  any 
matter  of  medical  trndoanionimi,  but  as  upset- 
ting the  patient  with  his  doctor,  and  doing  him 
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much  more  hurra  than  Rood  in  tlt«  long-run.  Such 
cases  are  necessarily  ineligible,  as  also  are  miiny 
casos  utterly  vague  ui  description,  and  which  need 
personal  investigation  before  thev  can  bo  realised. 
Of  these,  queries  »0«S  and  *BJU  are  typical  ex- 
1  tuples. 

i)n  Deism  (<S*52). — This  subject  is  one  of  so 
ranch  general  interest  that  I  may  well  occupy  fur- 
ther sjwoe  upon  it.  I  think  it  a  mistake  to  drink 
strong  tea  when  we  merely  need  water  ;  but  as  to 
suggesting  a  practical  substitute,  I  confess  to  being 
often  in  considerable  difficulty,  owing  chiefly  to 
people's  acquired  tastes.  One  would  premise  by 
asking  the  reader— Does  he  cat  and  drink  to  live, 
or  docs  ho  livo  to  cat  and  drink  r  For  such 
as  practically  live  in  order  that  they  may 
oat  and  drink,  I  think  it  matters  but  little  in  wlmt 
way  they  wear  out  their  viscera  and  extinguish 
themselves.  But  for  refilled  gourmets  who,  while 
enjoying  their  eating  and  drinking,  as  healthy 
people  enjoy  tho  performance  of  ail  their  natural 
functions,  yet  eat  and  drink  in  order  to  supply  their 
bodies  with  energy  in  tho  best  way,  and  not  as  a 
mere  animal  indulgence,  the  question  is  one  of  large 
Olid  practical  interest.  Now,  snch  people  in  eating 
and  drinking  should  aim  tu  get  tho  largest  amount 
of  energising  food  at  a  minimum  of  cost  and  at  a 
minimum  of  wear  and  tear  to  the  digestive  and 
scavenging  viscera  of  tho  body  fed.  To  enter  upon 
these  interesting  food  questions  would  be  to  travel 
beyond  tho  question.  But  the  question  of  drinking 
has  to  be  considered  from  the  same  stalidjioiut,  in- 
asmuch n«,  though  drinking  is  not  intended  to 
supply  the  body  with  food,  vet  it  should  lie  regu- 
lated upon  the  same  principles.  While  the  food 
may  accurately  be  compared  to  tho  fuel  in  tho 
furnace  of  a  steam  -  engine,  drink  has  no 
very  perfect  analogy  in  mechanics  that 
occurs  to  me  at  this  moment.  But  want 
of  water  is  much  more  rapidly  and  painfully  futal 
than  want  of  food.  Water  in  the  system  plays  the 
part,  first,  of  a  solvent ;  second,  as  a  vchiiJc  for 
carrying  the  dissolved  food  into  the  system,  and 
afterwards  from  one  part  of  tho  system  to  tho 
other  in  a  ceaseless  circle  of  water-carriage  move- 
ment ;  thirdly,  of  dissolving  out  of  the  tissues  all 
effete  matters  and  carrying  these  off  to  the 
scavenging  organs,  such  as  the  lungs,  kidneys, 
bowels,  and  skin.  Now,  in  cholera,  where  vast 
quantities  of  aqueous  dejections  occur,  the  blood 
becomes  thick,  treacly,  and  viscid,  and  all  the 
functions  of  the  body  are  obstructed  inversely  in  tho 
order  of  their  necessity  for  the  maintenance  of 
existence.  First,  The  oxiilation  of  food  is  di- 
minished, and  the  temperature  of  the  body  rapidly 
falls ;  Secondly,  the  elimination  of  refuso  matters 
other  than  by  the  bowels  is  diminished  variously, 
and  effects,  practically  of  poisoning  by  these 
retained  matters,  takes  place.  Such  are  the  violent 
muscular  cramps  which  torment  tho  patient  for 
hours  previous  to  death.  In  slower  forms  of  death 
from  want  of  water,  as  on  shipboard  or  in  boats  at 
sea,  maniacal  symptoms  are  ushered  in  by  the 
fearful  thirst,  and  these  are  largely  due  to 
retention  within  the  blood  of  effete  matters  which, 
while  the  blood  is  adequately  liquefied,  arc  carried 
off  in  solution  by  the  kidneys.  Now,  these  forms 
of  death  ore  only  extreme  developments  of  the 
appetite  for  water  which  we  call  I  hint.  In  quench 
big  thirst,  it  should  bo  recollected  that  v  atrr  is  the 
only  substance  by  which  thirst  can  lie  met ;  and 
that  intermixing  alcohol,  coffee,  tea.  Ac.  with 
water,  in  order  to  relirrc  lhtr,t,  is  a  mistake.  Xeitl 
alcohol  nor  any  other  liquid  would  do  aught  but 
hasten  death  from  thirst.  Much  suit  in  Uui  food 
makes  one  very  thirsty.  Why  f  Because  on  excess 
of  salt  having  been  taken  into  the  blood,  the  kidneys 
hasten  to  turn  it  out  of  the  system  ;  and  in  turning 
out  the  salt,  they  have  to  eliminate  »  large  quantity 
of  water  in  order  to  dissolve  it  and  carry  it  on* :  thus 
tho  blood  is  left  too  thick,  and  the  person  foels 
thirsty.  Now,  ono  reason  why  beer-drinkers  go 
bock  so  soon  and  so  repeatedly  to  tho  public-house 
is  becatue  salt  is  pnt  into  their  beer  for  them ;  and, 
taking  the  effect  of  tho  salt  and  of  tho  alcohol 
together,  there  is  no  doubt  that  beer  aggravates 
thirst  instead  of  quenching  it.  Beer-drinkers  imagine 
that  abstainers  from  alcohol  drink  "a  lot  of  cold 
water."  But,  in  point  of  fact,  it  is  tho  l«ccr-drinkers 
who  drink  the  "lot  of  cold  water."  Any  beer 
drinker  who  goes  to  tbo  food  department  of  tho 
South  Kensington  Museum  will  there  see  the  eon- 
stitueuta  of  tho  beer  all  Bepamled  in  a  visible  form 
in  their  proper  proportion*,  and  he  will  luirn  that, 
out  of  twenty  pints  of  beer  that  ho  buys,  nineteen 
am  water '.  Nearly  one  pint  is  alcohol,  iuid  the  rest 
is  treacly  residue,  with  salt  and  other  unimportaut 
constituents.  The  treacly  matter  represent*  the 
food  material,  or  residual  barley,  left  in  the  boer. 
The  alcohol  may  be  partially  oxidocd  in  the  sys- 
tem, but  it*  effect/i  ore  chiefly  felt  in  taking  the 
edge  off  those  sensibilities  by  means  of  which  the 
system  is  conscious  of  futigue  ;  and  a  large  part  of 
the  alcohol  Li  exhaled  by  the  lungs  and  skin,  a*  Li 
shown  by  tho  smell  which  emanates  from  tho 
drinker.  The  salt  gives  a  certain  piquancy  to  the 
flavour  of  the  beer  by  irritating  tho  nerves  of  the 
,  and  it  serve*  also  to  set  the  kidneys  going 
1  to  tho  public-house. 


Beer,  when  taken  at  meal-times  by  those  whose  I 
stomachs  have  been  trained  to  look  for  it,  provokes 
a  secretion  of  gastric  juice,  and  its  alcohol  is 
rapidly  washed  out  of  .the  stomach,  in  order  that 
the  solution  of  the  food  may  not  tie  hindered.  If 
stronger  alcoholio  beverages  ore  taken,  each  as 
wine  or  spirit,  digestion  is  more  completely  arrested 
pending  their  removal,  and,  as  is  well-known,  if 
the  glass  of  wine  be  repeated  too  often,  digestion 
is  altogether  prevented,  and  a  few  hours  after- 
wards the  foodjuu  to  bo  returned  bv  the  way  it 
entered.  In  this  case  it  is  generally  said  that  "the 
salmon  has  disagreed"  with  tho  unfortunate  diner- 
out  j  bat  I  have  generally  observed  that  the 
rapacity  for  walking  straight  is  as  much  impaired 
as  is  the  capacity  for  digesting  food,  and,  unless 
when  wiuo  had  been  taken  largely,  I  never  saw 
"  the  salmon  "  make  a  man  ill.  Against  tea  or 
coffee  not  vcrv  much  is  to  be  said,  and  I  never  knew 
of  a  police-court  case  in  which  the  defendant 
ascribed  his  violence  to  having  taken  too  much 
tea  or  too  much  coffee.  Jiut  for  the  quetvhina 
<f  thirnt,  tea  and  toft  art  bod.  The  habit 
of  drinking  strong  tea,  or  black  coffee,  directly 
after  dinner,  is  especially  bad,  and  certainly  inter- 
feres with  digestion.  At  breakfast  time  a  healthy 
man  has  all  his  sloep  in  him,  and  surely  it  is  then 
unscientific  for  him  to  inflict  upon  his  system 
strong  tea  or  coffee.  At  "  tea-time  "  tea  or  coffoe 
may  well  be  indulged  in  moderately  ;  the  bulk  of 
the  day's  work  is  done  ;  the  body  not  ouly  wants 
rinsing  out,  but  fatigue  is  felt  which  may  well 
be  counteracted  by  the  use  of  a  mild  stimulant, 
such  as  tea  ;  and  bedtime  is  not  yet  so  near  that 
sleep  is  thereby  interfered  with.  Most  nations  that 
driiik  coffee  largely  get  a  sallow  skin ;  and  I  am 
inclined  to  thine  that  the  carbonaceous  matter 
of  the  roasted  coffee,  when  so  largely  and  fre- 
quently taken,  may  perhaps  have  something  to 
do  with    this.     For  hardworking 


are  not  corpulent,  I  should  suggest  the.  thick 
Hake-cocoa  as  tho  healthiest  and  most  nutri- 
tious breakfast  beverage.  For  those  who  do  not 
want  fattening  drinks,  and  who  often  cannot 
digest  cocoa,  I  should  say  drink  hot  water  at  break- 
fast. Those  who  dine  late,  and  make  tin  ir  dinner 
their  main  meal,  need  a  diluent  drink  an  lionr  or 
two  afterwards,  and  if  they  drink  tea  it  keeps  them 
awake  or  makes  them  irritable  and  nervous.  I 
find  for  myself  that  dining  solidly,  as  I  am  obliged 
to  do  when  I  have  done  my  work  {'.Mi  p.m.),  and 
often  needing  to  work  from  nine  to  eleven,  a 
tumbler  of  hot  water  brought  into  my  study  t  r 
laboratory  is  tho  best  and  wholesomcst  drink,  and. 
after  a  few  evenings,  it  will  be  as  much  relished  as 
the  usual  draught  of  tea.  The  hot-water  assists  to 
complete  the  digestion  of  residual  food,  it  act*  upon 
tho  kidneys,  and  rinses  out  the  effete  matters,  and 
thus  will  be  found  to  woke  ono  up  sufficiently,  and 
neither  to  injure  the  stomach  nor  to  keep  the  brain 
awake  after  bedtime.  In  cold  weather  warm  water 
is  by  far  tho  best  drink  at  dinner-time,  and  in  hot 
weather  a  draught  of  warm  water  is  farwholesomer 
and  more  cooling  than  cold  or  iced  water.  Upon 
my  own  dinner-table  I  always  have  somo  of 
Feltoe's  (Albemarle-street)  Sjwciality  lime-juice 
cordial  (a  pure,  finely-flavoured  syrup  of  lime- 
juico,  which  is  very  cheap,  and  keeps  perfectly  in  a 
decanter) ;  a  tablcspoonf  ul  or  two  of  this,  and  then 
hot  water  to  fill  up  a  tumbler,  makes  a  nice  whole- 
somo  drink  at  dinner-time  or  otherwise,  when  a  mild 
sort  of  lemonade  Li  fancied  and  needs  to  lie  hud 
without  preparation  from  tho  fresh  lemon.  Tho  use 
of  ieed-water  is  one  of  the  destructive  habit*  in 
which  our  American  cousins  indulge — not  because 

it   is  tliein  or  quenches  their  thirst,  but  simply 

because  they  have  acquired  bad  habits  and  have  de- 
moralised their  palate*.  At  an  hotel  in  the  United 
■States,  guests  will  bo  seen  sipping  hot  coffee,  iced 
mdk,  and  other  things  alternately,  as  well  as  de- 
vouring, in  no  time,  a  vast  quantity  of  viands,  on 
the  principle  of  "'devil  toko  the  hindmost,"  and 
mixing  up  in  their  mouth*  substances  which  to 
an  ordinary  Englishman  scrra  to  make  a 
strange  medley.  It  may  be  that  tho  "devil 
takes  flic  hindmost  "  at  tho  hotel  tables, 
but  I  am  certain  that  afterwards  the  doctor  gets  the 
foremost ;  for  nowhere  else  do  wn  see  such  a  nation 
of  dyspeptics  and  such  need  for  dentists.  The 
difference  between  the  heat  taken  into  the  body  bv 
a  glass  of  iced-water  or  a  glass  of  tepid-water  is 
trivial,  and  is  more  than  outweighed  by  the  fact 
that  tho  warm  liquid  relaxes  the  skin  and  promotes 
five  perspiration  and  evaporation  therefrom.  T1h> 
cooling  effect  produced  by  this  evaporation  may 
readily  be  noticed  by  observing  the  coolness  which  an 
afternoon  draught  of  warm  tea  affords  as  soon  as 
the  skin  relaxes.  Iu  fact,  the  hankering  after  iced- 
water  is  a  mere  itch  of  the  lalate  analogous  to  that 
which  a  chewer  or  a  smoker  is  subject  to  with 
regard  to  his  quid  or  hi*  jwpc.  Then?  ore  heavy 
workers  in  glass  furnaces,  ironworks.  Ac,  who  per- 
spire so  freely  and  part  with  so  much  water  to  carry 
off  the  waste  from  their  muscles  that  they  need  very- 
Urge  supplies  of  liquid  for  their  thirst.  Such  men, 
if  tlieytakebeer  freely, break  downearlyinliic:and 
what  they  need  is  a  tepid  ontmi-al  drink,  which  not 
ouly  kecis  their  blood  at  a  proper  point  of  dilution 
for  rapid  scavenging  and  for  free  eva]ioration,  but 


also  supplies  them  with  harmless  food-matter  in 
considerably  larger  quantity  than  exist*  in  the 
treacly  residue  which  is  left  by  boer  when  the  water 
and  alcohol  have  been  distilled  off.  For  such 
workers— in  harvest-fields,  at  "coal- whipping,"  in 
puddling  (an  occupation  which  will  probably  be 
superseded),  in  stoking  marine  engines,  in  glass- 
works, &c. — tho  following  drink  will  be  found 
cheap,  sustaining,  and  very  healthful: — Boil  a 
quart  of  food  oatmeal  in  two  gallons  of  water  for 
fifteen  minutes,  and  when  done  add  a  pound  of 
brown  crystallised  moist  sugar,  then  slice  finely  two 
lemons  into  a  thick  clean  two-gallon  cask,  with  a 
wooden  tap.  Four  in  the  boiling  oatmeal  and 
sugar,  and  then  fix  the  bung.  A  tf  gallon  cask  of 
tin*  can  be  made  for  about  a  shilling,  on  begin- 
ning work  at  tho  foundry  or  before  going  to  the 
harvest-field.  It  will  serve  a  considerable  gang  of  men 
all  day  with  admirable  drink  and  read  refreshment. 
If  the  cask  have  been  put  into  a  strong  box,  tho 
wooden  tap  and  spiggot  fixed  in  through  holes  in 
the  end  and  top  of  the  box,  the  apace  round  tfcft 
cask  then  rammed  with  sawdust,  or,  in  it*  absence, 
with  hay  or  other  such  non-conducting  material, 
and  the  top  screwed  on,  leaving  a  proper  hole  for 
inserting  the  bung  after  the  oatmeal  has  been  poured 
in,  it  will  keep  warm  all  day.  If  limes  or  lemon* 
cannot  be  had,  put  in  an  equivalent  quantity  of 
Feltoe's  lime-juice  cordial  for  flavour.  But,  in  this 
case,  the  fresh  lemon -with  it*  peel— all  finely -sliced, 
should  be  used  in  preforeuco,  if  practicable.  A 
brass  tap  should  not  bo  used.  I  have  no  doubt 
that  a  man  hawking  this  round  such  works,  at  a 
halfpenny  a  draught,  would  meet  with  abundant 
welcome,  and  do  very  well.  Its  cost  would  bo 
about  one- fourth  that  of  beer;  it  would  be  abso- 
lutely wholesome,  and  it  would  contain  twenty 
times  the  nourishment. 

James  Edmonds,  ~bL  D  ,  Ac. 
'•street. 


[2W1B.J  —  Gnorxu  Ljlnmouj  xxt>  Tmurr 
(4fio.)7).—  rho  lessee  has  clearly  a  right  to  deduct 
property-tux  upon  tho  amount  of  the  ground-rent 
be  pays  ;  and  this  has  nothing  to  do  with  the  lessor's 
liability  to  income-tax.  Neither  ran  the  lessee  be 
compelled  to  give  up  the  receipt  he  holds  for  pay- 
ment of  pro|icrty-tax  as  occupier,  for  this  is  pro- 
bably quite  a  different  amount.  But  if  the  whole 
income  of  the  querist  is  such  that  ho  is  Dot  liable  to 
pay  any  tax,  lie  can  petition  for  it*  return,  and  ha 
had  better  apply  to  the  collector  to  get  the  ( 
uuevssary  to  I 


PmCIIASE  —  ItlWT — A  ITOItTIOXlfKNT  (tWJGO). — 
Upon  the  completion  of  a  purchase  of  land  or  houses 
the  rent  accruing  dun  is  gem-rally  arranged ;  to- 
gether with  the  question  of  interest  upon  the  pur- 
chase money,  if  there  has  been  any  delay.  If  it  waa 
agreed  in  tins  case  that  the  current  week's  rent 
should  go  to  the  purchaser,  then,  of  course,  he  ha» 
a  right  to  it,  and  lie  had  U  tter  sue  C.  for  tho 
amount  in  the  County-court  as  money  hail  nnd 
received  to  his  use.  Where  there  is  no  such  agree- 
ment, and  upon  this  point  the  question  is  not  clear, 
the  accruing  rent  has  to  lie  apportioned  between 
tho  parties;  but  in  neither  case  could  C.  keep  it  all, 
so  the  querist  had  better  demand  |iayment  of  him 
and  then  put  him  in  tbo  County-court. 

Istesest— OVEUDTtE  Accorvr  (4SCS4). — This 
querist  is  entirely  wrong  iu  this  law.  'l°ho  question 
is  not  whether  Uie  customer  can  resist  his  claim  for 
interest,  but  whether  he  has  any  right  to  mako 
such  a  claim.  No  interest  Li  psYJUU  upon  an 
ordinary  account,  however  Ion;;  it  may  be  overdue, 
unless  by  agreement.  As  oue  man  cannot  alone 
make  a  contract  to  bind  another,  tho  mere  demand 
of  intere.it  upon  uu  invoice  is  nothing  unless  and 
until  it  is  assented  to,  either  expressly  or  by  impli- 
cation from  fornnj-  payment*.  Bills  of  cxehaiigo 
and  promissory  notes  carry  interest  by  tho  law 
merchant,  but  certainly  neither  invoices  nor  ac- 
counts can  do  so.  The  querist  can  arrive  at  tho 
same  result  by  a  system  ol  discounts. 

CntTEcmriiins  (tSGS-t). — I  will  look  into  tho 
statutes  ns  soon  ns  I  can. 

MoRTUxoE  — Skizvek  (4RG°8). — I  certainly  cannot 
advise  upon  the  effect  of  a  mortgage  without  seeing 
it :  but,  presuming  it  merely  comprise*  tho  house 
and  shop,  then  upon  default  these  only  could  bo 
taken  by  tho  mortgagee,  though  probably  he  would 
also  have  power  to  wijo  the  lixturrs  ujkju  the  pre- 
mises. It  seems  unlikely  that  the  stock,  having 
been  paid  for  at  a  valuation,  was  includes!  in  the 
assignment;  but  even  this  is  pofsiblo ;  nnd,  in 
short,  tho  question  cannot  Ik;  fuliy  and  safely 
answered  without  iny  first  stciiu;  th 
itself. 

Wnx-Vtsnni  IttacArsurJi  (4S;o:l).— In  the  < 
put,  as  the  estate  is  given  to  It.  nlwolutely  after 
A.'slite  interest,  B.  takes  what  is  called  a  "vested 
remainder."  The  result  is  that,  upon  the  death  of 
the  L-stator,  the  absolute  property  in  tho  estate 
passed  at  ouco  to  B.  by  virtue  of  tho  will,  although 
he  could  not  get  possession  of  the  estate  until  both. 
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life  interests  had  fallen  in.  But  as  it  was  B.'s 
property,  lie  could  leave  it  by  bin  will  as  ho  pleased ; 
arid  hi*  dying  in  the  lifetime  of  A.,  or  the  widow, 
does  not  alter  the  legal  position  of  the  parties,  and 
his  will  would  operate,  if  valid. 

Landlord  and  Tenant  Kfath  (48720).— The 
tenancy  doc*  not  determine  by  the  death  of  the 
tenant,  and  his  administrator*  take  his  position, 
And  should  give  the  proper  notice  to  quit  .  For  their 
actual  use  and  occupation  ot  the  premises  since  the 
they  may  be  held  personally  liable ;  but  for 
cowing  due  under  the  tenonr'y  tliey  oould  only 
I  us  administrators,  and  made  responsible 
upon  proof  of  assets.  The  notice  should  bo  given  in 
proper  time  and  form,  aDd  the  house  let,  or  the 
landlord  arranged  with,  with  a  view  to  determine  the 
tenancy. 

BTnxnrNO  —  Tf.niucfst  (48736).— There  is  no 
doubt  that  the  owner  of  a  flat  has  a  right  to  support 
from  the  floor  below,  and  generally  from  the  house 
itself.  As  the  adj  oining  tenement,  by  being  so  badly 
built,  injures  that  right,  ho  has  a  cause  of  action  for 
damages  against  the  builder.  But  I  do  not  see  how 
the  purchaser  of  the  Hot  can  have  any  claim  upon 
the  builder  to  take  it  back  again.  There  is,  as  far 
us  I  know,  no  such  form  of  remedy  in  English 
law  :  but  perhaps  the  property  in  question  is  in 
Scotland.  Without  fuller  facts,  and  a  perusal  of 
the  deeds,  I  cannot  advise  more  exactly. 

Wrix— Lai-skd  Lixiacy— Uhidub  (48753).— If 
the  daughter  died  without  leaving  children,  her 
legacy  would  lapse,  or  fall  into  the  residue.  If  the 
will  was  so  badly  drawn  as  to  contain  no  residuary 
legatee,  then  this  sham  would  go  to  the  executor 
for  division  amongst  the  next  of  kin.  The  will 
speaks  from  the  death  of  the  testator,  and,  there- 
fore, this  daughter's  share  would  then  In  divided 
so  that  a  third  would  go  to  tho  wife  and  a  third  to 
each  of  the  sons.  A.  would  thus  get  a  third  of  his 
sister's  share.  As  to  B.'s  dying  intestate  after- 
wards, that  has  nothing  to  do  with  A.,  for.  as  he 
leave*  a  willow  ami  two  chililren,  they  would  take 
the  property  he  left,  she  u  third  ana  tho  children 
two-thirds  between  them.  This  question  looks 
very  like  a  pturJe,  put  by  the  querist  merely-  for 

answered  it,  as  it  may  inform  others.  ' 

Fatties—  Widowed  DAt'OirrEn  (48755).— I  be- 
lieve the  |Kirish  can  compel  a  parent  to  support  his 
child,  even  though  she  be  over  age  and  a  widow. 
But  an  order  would  only  1st  made  upon  summons, 
and  after  proof  thnt  the  father  had  means  out  of 
which  ho  could  contribute. 

Loaj — LvTTJirjsT  (48701). — Tho  simplest  legal 
form  which  B.  could  give  would  seem  to  bo  a  pro- 
missory note  upou  u  Bixpenny  bill-stamp,  payable 
either  upon  dcnuind  or  us  may  be  arranged,  with  a 
statement  of  the  agreed  interest.  With  such  a  note 
the  lender  could  always  sun  for  his  money  upon 
default,  and  if  interest  were  paid  the  note' would 
be  kept  alive  always  ;  otherwise  it  must  bo  renewed 
every  six  years,  because  of  thu  Statute  of  Limita- 
tion*. 

TixxrnoNF. — Patent — Ixmrsfi extent  (4K77I).— 
I  believe  that  the  private  user  of  a  patented  article 
is  an  infringement  of  the  patent,  rendering  the 
party  liable  to  injunction.  If  this  is  so,  then  the 
oom|ioiiy  would  have  a  right  to  apply  to  restrain 
anyone  "using  a  telephone,  although  made  bv  him- 
self, and  for  himself,  which  infringed  their  patent. 
But  I  do  not  pretend  to  much  knowledge  of  patent 
law,  which  is,  in  fact,  a  speciality  in  legal  practice. 

BiCTCLE — Agreement — Seixtee  (4H779). — Pre- 
suming the  agreement  to  be  drawn  us  stated,  the 
querist  can  certainly  demand  his  bicycle  without 
any  further  authority;  and  he  can  scire  it,  if  be 
can  obtain  pr«»esM.iii  peaceably.  But  he  will  have 
no  right  to  force  hit  way  into  the  hirer's  house.  The 
querist  can  also  sue  for  the  return  of  his  machine 
in  the  County  Court,  after  he  has  made  a  formal 
demand,  which  had  better  be  in  writing. 

ConrnOLDB— ENKRANCiiisEnrjcr  (4*79!).— It  is 
quite  imjKKwihlu  to  describe  here  the  costly  and 
complicated  precox  of  turning  copyholils  into'frce- 
bolds,  by  means  of  thu  Acts  for  their  enfranchise- 
ment. It  can  be  done  either  with  the  consent  of 
the  lord,  or  in  n  compulsory  maimer.  But  com- 
pensation must  lie  made,  and  the  querist  had  better 


Ohttbioht— QroT.iTto.xs  (4879-1).  —  In  making 
quotations  it  would  legally  be  enough  to  give  the 
author's  name,  though,  practically,  it  might  be  as 
well  to  add  the  work  quoted  from.  As  there  it 
no  treaty  of  international  copyright  between  this 
country  and  America,  works  published  there  are 
not  protected  here,  nor  rice  rr i  *d.  It  is  generally 
thought  tho  Americans  get  the  best  of  the  business, 
and  many  eminent  authors  have  agitated  for  a 
change  in' the  law. 

WlIX —  PfcOPiATE  TnSOI.YEXCT  nS79S).— The  fact 
of  a  testator  dying  insolvent  would  not  prevent  his 
will  from  being  proved,  except  that  no  one  might 
care  to  go  to  tho  expense  of  so  doing  if  it  could  not 
be  paid  for  out  of  the  estate.   As  to  what  special 


would  prevent  a  will  being  proved,  this  is  n 
question  which  might  be  answered  in  a  volume,  but 
not  in  these  columns.  Wills  are  imperfect  in  hun- 
dreds of  ways,  any  one  of  winch  may  prevent  their 
being  valid,  and  so  being  proved.  No  man  should 
sign  a  deed  without  first  reading  it,  and  no  respect- 
able solicitor  would  wish  any  one  to  do  so.  The 
question,  as  asked,  is  an  enigma  ;  but  if  tho  querist 
will  put  it  more  plainly,  I  will  try  and  answer 
him. 

LanpioiiI)  axii  Tenant:  ExEci-rona  (48S0A). — 
The  executors  ore  bound  by  the  contract  of  truancy 
entered  into  by  their  testator  in  the  same  way  as 
he  would  have' been  himself  ;  and  they  mustthere- 
fore  give  tho  ni-odf ul  notice  to  quit  according  to  the 
agreement.  If  they  quit  without  notice  they  will 
my  tho  rent :  either  as  executors,  or 


be  liable  to  pay 
pcnoually, 

Tarsr  Fund — Deiit  (4SSUS). —  Presuming  that 
the  money  was  held  bv  A.  in  trust  for  the  separate 
use  of  B.,  her  husband,  C,  has  no  right  whatever 
to  the  same.  The  £.50  borrowed  by  C.  of  A.  is, 
therefore,  an  ordinary  debt ;  and  if  A.'«  creditors 
can  get  an  order  attaching  that  money,  I  do  not 
think  the  fact  of  A.'»  still  owing  B.  money  would 
affect  tho  question.    But  if  such  process,  by  means 


of  a  garnishee  summons,  is  taken  against  C,  he 
hail  better  consult  a  solicitor  and  be  fully  advised. 
Promissory  notes,  upon  which  no  interest  is  paid, 
should  be  renewed  within  six  years,  or  they  be- 
come useless  under  the  statute  of  Limitations. 

1.  *\'iii/'i.:>  and  Tenant — Repair* — Banebgtt 
(48816). — A  landlord  is  not  bound  to  do  any  repairs 
whatever,  except  by  agreement.  Presuming  tho 
three  years'  louse  to  be  valid,  C.  can  do  nothing  to 
get  nil  of  the  premises.  The  landlord's  becoming 
bankrupt  would  probably  not  improve  her  position ; 
and  to  tind  nut  this  fact  she  must  search  at  the 
Court  of  Bankruptcy,  or  in  tho  bmdan  Caztttt. 

Prod.  Wetherfleld,  Solicitor. 

2,  Gresham-bunding*,  Guildhall,  E.C. 


GAUGES. 


AND 


[20819].— ILiYTXCi  a  quantity  of  sraaU  machines 
to  moke  with  all  screws  to  Whitworth  standard,  I 
went  to  Buck's  (Viaduct)  for  new  taps,  which  he 
guarantied  were  Whitworth  standard,  anil  that 
there  wot  nothing  made  Udweeu  J  20,  A  24,  and 
I  28  threads.  After  tapping  some  hundred*  of  holes 
and  finishing  machine*  I  find  that  screws  made  to 
Whitworth  standard  will  not  fit  my  lin.  holos,  and 
a  large  quantity  of  work  is  completely  spoilt.  I  go 
to  Churchill's  (Finsbury).  They  sell  American 
stocks  and  dies  marked  "Whitworth,"  as  follows: 
J  20,  y,  24,  fi  24,  j»:  32,  |  in  thread?.  Thoy  also 
guarantee  tnern  "  Whitworth."  Arc  there  two 
set*  of  gauges':  I  l^avo  several  works  on  engineer- 
ing. All  givo  Whitworth  gauge,  but  do  not  go 
lower  than  iiu.  What,  may  1  ask,  is  really  tho 
standard':'  No  one  seems  to  know.  Is  it  possible 
that  the  machine  industry  is  of  so  little  importance 
in  this  country  that  uniformity  in  screw*  is  not 
necessary '!  Each  sewing  machine  maker  seems  to 
have  a  separate,  set  of  thread*.  Why  is  this  'i  Why 
should  the  "standard"  be  kept  under  a  bushel ir 
Might  not  tho  Teamed  societies  professing  an  in- 
terest in  mechanical  matters  use  u  little  of  their 
ample  funds  for  printing  and  publishing  such 
useful  tables,  with  a  request  that  they  be  adopted, 
and  thus  aid  in  establishing  uniformity  r  I  notice 
in  your  valuable  paper,  under  Scientific  News,  that 
the  Board  of  Trade  were  revising  (by  compounding) 
the  wire  gaug<  *.  Any  cluuigc,  however  slight,  renders 
iu!W  gauges  and  toots  necessary,  and  causes  much 
expense  and  confusion.  Why  do  they  not  make  a 
clean  sweep  of  the  whole  system,  and  call  a  spade 
a  spade  t  Why  should  any  system,  in  fact,  be  used 
that  does  not  tell  us  the  value  without  reference  to 
some  special  gauge':  Is  No.  19,  which  means 
nothing,  easier  to  •  remember  thin  ;042,  which 
means  actual  measurement,  and  again,  why  not 
cqnaliso  tho  divisions  thus:— 040,  OtS,  '050.  the 
present  ones  being  most  irregular— vU.,  L.W.tj. 
No.  'ffi,  '138;  2S>,  '194;  30,  -l'Ja;  ami  so  on.  In 
the  metal  trades  there  are  six  gauges  in  common 
use,  besides  many  9]«-eial  ones :  th us —Birmingham 
wire,  Birmingham  metal,  sheet  line,  iron  rod, 
Nettlefold's  (wood)  screw,  and  tho  Ltocaslnro  wire 
gauge  in  three  parts  from  HI  to  Al,  from  7.  to  A, 
and  from  1  to  80,  114  sizes,  the  largest  of  which  is 
under  $in.  If  the  decimal  division  were  adopted 
for  measurements  of  lin.  and  under,  and  made  the 
universal  standard  gauge,  all  necessity  for  tho 
various  gauges  would  (i  n*.  We  find  the  micro- 
meter caliper  (giving  tho  necessary  three  decimal 
figures  up  to  lin.)  is  rapidly  coming  into  use  in 
many  of  the  best  shops  and  warehouses,  as  a  moans 
of  comparison  and  reference,  and  that,  as  a  uni- 
versal gauge,  is  all  we  require.  A  change  of  some 
sort  is  very  desirable,  for  brass,  iron,  and  steel  wire 
are  drawn  to  the  Birmingliam  gauge,  while  twist 
drill*  ore  made  to  the  Lancashire  gauge,  and  in 
very  few  instances  can  we  find  drills  and  wire  that 
coiucide.  Tli is  subject  is  of  the  utmost  importance 
lasurvments  mean  good 


work.  I  hope  that  some  one  capable  of  speaking 
with  authority  will  give  us  the  true  Whitworth 
standard  complete,  and  also  that  the  subject  of 
gauges  may  have  the  share  of  your  space  it 
deserve*.  B.  8.  W. 


DRILLS  AND 

[20S20.1—  I  think,  in  justice  to  myself,  that  you 
should  allow  mo  a  littfo  further  space,  lest  any 
misapprehension  should  arise  from  the  extraor- 
dinary letter  pi  "  Os  "  in  this  week's  number.  I 
should  not  object  to  any  critieisim,  however 
rigorous,  provided  it  emanated  from  true  authority  ; 
but  the  fact  is,  that  "()«'»"  criticism  is  utterly 
untrue  and  misleading — at  least,  in  some  tesprct*. 
He  taki*  exception  to  my  knowledge  of  chemistry, 
when  indeed  it  is  himself  who  is  wanting  in  that 
nupeet;  and  what  extraonhoary  notion*  of 
chemistry  he  must  have,  in  truth,  if  he  supposes  it 
to  bo  a  science  without  exceptions  to  it*  laws.  Ho 
cannot  understand  why  aquafortis,  by  having  soda 
dissolved  in  it,  becomes  increased  in  its  oorrosivo 
effect  upon  steel.  What  a  pity  it  is  that  his  know- 
ledge of  chemistry  seems  thus  to  extend  no  farther 
than  that  acid  and  alkali  neutralise  each  other. 
Allow  mo  to  enlighten  him,  then,  by  telling  him 
that  nitric  acid  requires  to  be  weakened  before  it 
will  act  upon  tho  metal*.  If  be  has  any  doubt  of 
it,  let  him  consult,  for  instance,  Tomlinson's 
"Cyclopaedia  of  I'sefnl  Arts  and  Manufactures," 
where  he  will  find  it  distinctly  stated. 

Tubal  Cain. 


[20821.1—1  jcttrr  take  exception  to  one  or  two  of 
"  Tubal  Cain's  "  comments  upon  my  letter  under 
the  above  heading.  In  the  first  place,  it  is  not  a 
theoretical  exposition,  but  a  purely  practical  one. 
Theory  has  no  part  in  it  at  all.  I  can  guarantee  to 
make,  without  difficulty,  every  drill  and  chamfer 
illustrated  in  it.  With  one  or  two  exceptions  I  have 
the  prototype*  of  those  in  my  possession.  I  have 
made  hundreds  of  drills  in  my  time,  both  for  sale 
and  home  use,  anil  boldly  assert  that  less  difficulty- 
would  be  experienced  by  any  average  workman  in 
following  my  plan  than  would  be  the  case  with 
yours ;  and!  have  no  hesitation  in  saying  that  my 
plan  is  more  expeditious,  more  simple,  and  more- 
available  in  practice.  Again,  in  no  sense  is  the  work 
"altogether  beyond  the  power  of  unprofessional 
hands."  Had  it  been  so,  or  had  I  thought  so,  I  should 
have  hesitated  to  intrude  so  much  u]xhi  the  all -too- 
limited  columns  of  our  valuable  paper.  I  givo  you 
credit  for  an  ingenious  method  of  making  ;  but  I 
must  tell  you  that  you  require  about  four  times  as 
long  to  make  a  drill  us  I  should.  I  could  moke, 
harden,  and  temper  a  drill  of  a  simple 
kind  in  about  five  minute*.  Do  yon  not 
see,  too,  that  your  method  is  only  applicable  to 
small  or  medium-sued  drills,  and  in  no  sense  is  it 


applicable  to  making  chamfers  ?  I  fancy,  too.  you 
will  find  that  any  of  Holvoakc's  needles  will  not 
withstand  the  assault  of  a  good  Lancashire  file, 
white  a  highly-tempered  drill,  hardened  in  the 
ordinary  way,  will  be  proof  against  one.  I  am  very 
pleased 'indeed  to  know  of  your  method  of  making; 
drills,  liecause  it  is  quite  new  to  me  and,  no  doubt, 
in  a  limited  degree.  Atfojoe. 


DIE-ENGRAVING:. 

128022.]-!*  answer  to  "F.0."  (20790),  tho 


gravers  used  by  copper,  silver,  or  steel-engravers, 
are  all  similar ;  those  used  by  wood-engravers  am 
not  suitable :  but  all  have  what  you  call  mushroom 


not  suitable  :  but  all  have  wliat  you  call  mushro 
handles.  Figs,  a  and  4  are  sectious  intended  to 
right  size ;  a*  to  length,  break  of!  an  inch 


inline  to  tho 


with  a  dozen  or  two.  J  in.  diameter  in 
.  diameter  at  each 


directed. 

Tho  Nunc! 
job.  Begin 

middle,  vorying  from  Jin.  to  Jin.  i 
end.  about  2iu.  long,  and  Bhaped  I 
of  Fig.  2,  B. 

If  Fred.  Carre  looks  again,  he  will  see  that  he  has 
nut  his  nose  to  my  rose ;  ho  is  welcome.  The  rose- 
bud i*  to  be  finished  on  the  punch  exactly  a*  it  i*  to 
appear  on  tho  paper  when  stamped  ;  use  fine  file, 
and  the  graver  marked  Fig.  3,  or  you  may  first  com- 
mence with  tho  hand-graver  like  the  fourth, 
marked  Fig.  I.  Before  beginning  this  punch,  took 
well  at  tho  Queen's  head  on  a  new  com,  observe, 
firstly,  it  ha*  a  hard  outline — that  is,  it  docs  not 
anywhere  soften  off  to  nothing :  secondly,  the  sur- 
face of  the  head  i*  not  flat,  but  is  really  a  part  of 
a  very  flat  ellipse :  or  if  you  could  borrow  a 
lady's 

Hid  ft.l 

appear. 

The  dies  are  sold  by  the  makers  of 
presses  at  per  dor-.,  very  cheap  and  good  :  they  aro 
never  liardeued  when  only  used  far  stamping  paper 
•or  cardboard. 

To  make  an  exceptionally  difficult  punch,  do 
your  best  with  file  and  graver  a*  usual,  then 
harden,  and  teni)>er  to  a  straw  colour,  drive  punch 
into  a  spare  piece  of  steel  (the  ride  of  another 
punch  will  do),  file  the  surface  flat  and  take  a 
squeexe.  then  with  hand-gravers  improvo  this 
matrix  to  the  uttermost,  harden,  and  temper; 


Digitized  by  Google 


322 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:  No.  924. 


Dec.  8,  1882. 


•often  the  original  punch,  and  drive  it  into  this  so- 
called  "  bed,    and  you  ought  to  find  it  perfect. 

To  finij-h  a  die  extra  well,  get  a  piece  of  bluestone 
from  the  tool-shop,  split  it  lflte  firewood,  and  make 
a  cold  chisel  with  a  tine  thin  edge  from  one  of  your 
punches,  and  split  up  the  pieces  of  stono  to  the  size 
of  a  straw,  and  over  an  inch  long  :  use  with  water, 
and  don't  ltrcs.  too  hard,  or  the  work  will  bo 


COLOUR. 


(20fr23.]  —It  is  difficult  to  understand  why  people, 
who  either  do  not  understand  the  principles  und 
objects  of  scientific  research,  or  who  disagree  with 
its  results,  appear  to  feel  so  much  irritation  against 
the  scientific  methods  and  those  who  employ  them. 
Mr.  Calton,  20792,  p.  29t),  comparing  his  definition 
of  pure  blue  and  mine,  asks  "may  not  both  be 
correct!'"  Of  course  they  can.  No'doubt  they  arc 
each  true  from  the  different  «tand|>oint».  Hut  so 
far  from  seeing  himself  that  this  may  be  the  case, 
he  wants  to  maintain  that  the  doctrines  of  scientific 
men  are  not  true,  and  that  his  are.  He  probably 
realises  clearly  enough  that  it  would  lie  rather  pre- 
sumptuous for  a  man  who  knew  nothing  of  pig- 
ments, proportions,  and  perspective  to  criticise  and 
condemn  his  method  of  representing  nature  u|ron 
canvas.  Yet  he  focls  himself  fully  authorised,  upon 
the  strength  of  occasional  looking  through  a  pruin 
(apparently  in  open  daylight),  to  criticise  and  con- 
demn the  results  of  the  life-working  of  men  pro- 
Tided  with  the  most  perfect  mrnns  of  examining 
the  phenomena  they  study.  He  seems  annoyed 
because  be  is  told  that  he  is  persistently  mixing  *  up 
two  things  which  are  utterly  distinct,  the  action  of 
light  upon  pigments  and  the  colours  in  light  itself. 
Nor  will  ho  recognise  that  these  two  belong  to 
different  departments— Art  and  Science.  It  is  his 
business  as  an  artist  to  study  how  to  appeal  to  the 
senses  and  the  imagination,  and  by  what  material 
moans  he  can  most  adequately  'represent  upon 
canvas  the  effects  produced  by  the  play  of  light  upon 
natural  objects — to  furnish  correct  and  |>ermauent 
representations  of  colour.  The  scientific  man  has 
entirely  different  objects  :  as  a  philosopher  he  ex- 
amines the  nature  of  light  itself,  and  the  mode  in 
which  it  produces  colour;  as  a  physiologist,  he 
seeks  the  mode  in  which  these  external  actions  are 
received  and  perceived  by  the  senses.   These  have 


no  necessary  connection  ;  the  artist  and  tho  scientist 
havo  no  need  whatever  to  dispute,  if  each  will 
leave  the  other  alone,  and  it  is  doubtful  if  the  artist 
can  assist  his  own  objects  by  the  work  of  the  uric 
title  theorist. 

I,  too,  was  much  pleased  with  the  experiments 
and  diagrams  of  Mr.  Hardio  ;  they  are  trnly  and 
practically  scientific,  and  their  teachings  are  to  lie 
relied  on.  They  mix  tight*  properly,  by  first  sepa- 
rating out  the  desired  rays  with  certainty,  and  then 
recomhiniug  them.  But  Mr.  Calton  wishes  to 
make  modifications  of  them  which  would  destroy 
their  value,  and  make  them  unscientific  ;  for  this 
would  be  the  result  of  using  coloured  glasses  and 
gelatine  films.  The  light  from  which  may  be  what- 
ever happens,  but  certainly  not  pure  lights. 

Before  guiug  a  little  into  tho  subject.  I  may  say 
I  liavc  no  pretensions  to  be  an  authority  upon  it: 
it  is  not  one  to  which  I  have  given  much  tune  or 
study.  But  I  havo  examined  it  as  a  part  of  the 
field  of  science,  and  utilised  it  both  in  connection 
with  electricity  and  chemistry,  and  have  taken  care 
that  my  knowledge  of  it  should  be,  if  not  wide  and 
doep,  yet  clear  and  accurate,  so  far  as  it  extend*. 
Now,  Mr.  Culton,  probably  from  want  of  that  exact 
classification  of  ideas  which  science  necessitates, 
manages  to  deduce  error  from  truth.  He  makes 
•onto  experiments  with  a  prism,  and  talks  about 
the  rays  overlapping  as  they  spread.  This  is  up- 
setting the  first  laws  of  motion  of  matter  or  of 
light.  Motion,  ouoc  imparted,  proceeds  in  a  straight 
line  for  ever,  unless  diverted  by  a  new  force ;  just 
what  the  rays  an;  one  inch  from  the  prism,  they 
are  a  mile  away— they  never  overlap  ;  but  all  spread 
out  in  an  enlarging  area  equally.  That  spreading 
out  and  consequent  dilution  may  alter  their  tone  to 
the  eye.  Also,  in  looking  through  a  prism  rlose  to 
tho  eye,  only  a  part  of  the  rays  ran  enter  the  eye  : 
by  the  act  of  rotating  it  we  bring  new  rays  ou  to 
the  pupil ;  we  do  not  mix  those  already  enter- 
ing. 

Then  Mr.  C.  says,  laying  down  a  Uw  which  is 
erroneous,  "  Now  as  blue  happens  to  be  a  primary 
colour,  it  is  evident  it  cannot  be  made  by  mixing 
other  hues,  any  more  than  gold  can  be  made  from 
other  metals.'  That  is  on  excellent  example  of 
"begging the  question."  Blue  is  no  more  a  pri- 
•  colour  thou  green  is,  rxtrjit  on  hit  en  «ficf«  .- 
i  tho  whole  point,  and  then  deduces  con- 
That  is  not  tho  scientific  process,  aud 
his  illustration  will  form  a  broken  reed  in  his 


(told  is  an  element :  no  analysis  breaks  it  up 
We  can  make  imitation  gold,  which  nothing  but. 
analysis  will  distinguish  from  it.  Tho  senses  per- 
ceive no  difference.  Blue  is  a  primary  colour,  an 
element  of  light :  each  particular  shade  of  blue  can 
be  scpur.ited,  and  referred  to  an  exact  WHO 
I  of  light.    Exactly  the  same  is  true  of  green. 


But  we  can  produce  blues  and  greens 
senses  cannot  distinguish  from  the  natural,  by 
mixtures  of  light  or  colours.  These,  like  the 
imitation  gold,  analysis  can  separate  into  thcir 
constituents. 

Colours  are  primary  and  compound.  What  is- 
the  distinction  Y  Every  colour  which  has  a  definite 
wave-length,  a  fixed  position  in  the  spectrum, 
is  a  primary.  Anv  colour  which,  analysed  by  the 
sueclroaco|ie,  breaks  up  into  two  or  more  distinct 
wave-lengths,  is  a  compound. 

A  given  hue  may  be  identical  both  as  primary 
and  as  compound,  and  may  bo  arrived  at  by  several 
combinations.  The  explanation  muy  be  found  by 
comparison  with  sound.  Starting  from  a  giveu 
note,  which  means  a  definite  rate  of  vibration  in 
the  air,  we  can  pass  through  a  vast  rnnge  of  uotes 
to  the  octave,  which  means  a  doubled  rate  of 
vibration.  We  divide  that  range  of  vibrations 
into  seven  parts,  holding  certain  relations  to  each 
other  which  we  call "  the  notes  of  the  scale";  but 
these  notes  are  dcfir.rd  solely  by  their  relations  to 
the  vibration  we  stmt  from ;  between  them  there 
exist  numbers  of  possible  musical  tones. 

Exactly  so  with  colour :  tho  visible  spectrum  is 
one  octave  of  wave-lengths,  divided  into  intervals 
by  jnst  the  same  proportions  as  those  of  the  musical 
notes.  These  exact  tones  of  colour  we  call  the 
pun-  colours,  and  the  intermediate  ones,  tones  or 
sliades  of  the  colouis.  These  pass  from  one  colour 
to  another  Ivy  insensible  gradatious,  and  these  are 
rcully  just  as  definite  individual  eo'ours  as  the  series 
of  tones  which  can  be  produced  by  tightening  or 
shortening  a  string  are  definite  individual  notes. 
Mr.  Calton  calls  this  "blending  by  overlapping," 
and  he  is  in  error.  Would  he  call  a  semitone  in 
music  a  compound  note  produced  by  the  overla 
ping  of  the  true  notes  on  each  side  of  it  t 
docs  so,  a  musician  would  tell  him  it  is  nonsense. 
But  so  it  must  be  in  the  case  of  light,  for  the  two 
cases  are  identical. 

But  we  can  blend  two  notes  together  j  we  can 
striko  two  strings,  so  arranged  tltat  their  wave- 
lengths unite,  and  accord  at  regular  intervals,  and 
we  havo  a  harmony.  We  do  the  same  with 
colours,  and  the  combined  vibrations  may  so  accord 
as  to  produce  nn  effect  not  to  be  distinguished  by 
the  sense  of  sight  from  that  of  a  primary  single 
colour  of  the  same  rate  of  vibration.  Tins  is  not 
quite  the  case  in  music,  because  tho  car  has  a  higher 
power  of  analysis  than  the  eye,  and  also  because 
the  musical  notes  are  never  pure  :  they  always 
generate  a  scries  of  higher  and  lower  vibrations 
in  addition  to  tho  true  one  ;  this  being  tho  cause  of 
the  varied  sounds  of  the  some  musical  note,  as  pro- 
duced by  different  instruments— the  timbre,  as  it  is 
called. 

■  Before  Mr.  Calton  again  calls  a  statement 
"vague "he  should  settle  whether  the  vagueness 
is  not  in  his  own  apprehension.  I  said,  aud  say 
again,  that  a  green  can  be  fixed  as  definitely  as  a 
blue.  There  is  no  vagueness  there  ;  they  can  be 
fixed  by  comparison  with  their  position  in  the 
spectrum,  as  a  colour  having  such  a  "wave-length." 
Mr.  C.'s  definition  of  green  is  vogue  enough 
truly,  "  any  mixture  of  colours  in  which  blue  and 
yellow  predominate."  Suppose  you  look  at  a 
green  by  means  of  a  light  having  an  excess  of 
yellow  or  having  no  yellow  in  it,  what  is  its  colour 
then  P  Without  waiting  for  "X.  N.  X.,"  I  can 
tell  Mr.  C.  that  any  colour  seen  by  a  sodium  flame 
will  be  nearly  yellow  or  black.  The  sodium  flame 
however,  not  quite  a  pure  D  yellow,  because  the 
a  little  light  of  other  colours. 

Sigma. 


which  the  |  himself,  patiently  making  tlie  experiments  as  de- 
scribed.   His  account  of  his  experiment  with  the 


crlap- 
If  he 


pnsm  shows  that  ho  has  yet  to  learn  how  t»  make 
the  simplest  experiment.  I  would  recommend  the 
use  of  a  small  pocket  spectroscope  for  the  purpose  of 
analysing  colour. 

In*  answer  to  the  questions  put  to  me  I  cannot 
admit  that  "  the  purest  blue  and  yellow  pigments 
obtainable  give  a  vivid  green  "  ;  on  the  contrary, 
the  purer  the  colours  are,  the  less  docs  the  resultant 
colour  resemble,  green.  Tho  original  blue  and 
yellow  are  /. '<i  c  onl v  if ,  when  seen  through  the 
prism,  tbev  are  fount]  not  to  contain  green. 

A  ml  surface  illuminated  by  the  monochromatic 
yellow  light  of  sodium,  is  seen  ouly  to  be  yellow  less 
intense  titan  that  presented  by  a  yellow  surface. 

Mr.  Calton's  statement  that  "  mixtures  r.f  pig- 
ments, properly  illuminated,  must  necessarily  pro- 
duce the  same  results  as  mixtures  of  spectrum 
colours  of  the  same  hue  is  true,  i/the  pigments  are 
of  pure  colours;  but  no  such  lagnient*  exist — at 
least.  1  have  never  seen  such. 

How  dots  Mr.  Caltou  know  thai  blue  is  a 
primary  colour? 

"  Sig'ma's  "  statement  that  "  there  arc  a  number 
f  different  hues  of  pure  blue  ami  yellow."  to  which 
Mr.  Calton  objects  as  unscientific,  is,  undoubtedly 
"  universally  accepted."  There  are,  in  a  pure  spee- 
trum.ttiiK.fl/o/fUumlierofdifferentcolours,  yet  they 
are  all  included  in  the  tertn  names  generally  in  use — 
ml,  orange,  yellow,  green,  blue,  violet,  indigo. 
Hence  tho  term  "  blue  "  include*  a  very  large 
number  of  different  colours,  all  pure. 

I  will  undertake  to  show  Mr.  Calton  any  number 
sav  10)  different  pairs  of  colours,  which  shall 
induce  white  light— not  a  "  colour  that  may  bo 
taken  for  white "  nor  "  white  with  a  greenish 
tinge  "—but  pure  white,  which  Mr.  Calton  him- 
self shall  lie  quite  unable  to  distinguish,  or  to  sav 
what  particular  pair  of  colours  has  been  employed. 


burning  spirit  throws  i 


[20(124.1 — I  am  glad  to  find  Mr.  Calton  has  begun 
to  appeal  to  experiment.  Will  he  |ienuit  me  to 
point  out  that  his  method  of  producing  a  spectrum 
with  sunlight  is  imperfect,  and  that  he  has  not  ob- 
tained a  pure  spectrum  at  all  '<  The  aperture  through 
which  too  light  is  admitted  is  too  large  (wo*  it  a 
round  hole  H.  It  must  be  only  a  very  narrow  slit, 
parallel  to  the  refracting  edge  of  the  prism.  If  Mr. 
Culton  will  employ  such  a  narrow  slit  and  turn  the 
prism  (having  it*  edge  parallel  to  the  slit)  so  as  to 
liend  the  rays  us  little  as  possible  and  not  as  much 
as  possiblo.'ho  will  obtain  a  different  result,  in  which 
the  colours  obtained  will  not  "  depend  upon  the  di»- 
ance  the  ray*  have  to  travel  from  the  prism  to  the 
surface  upon  which  they  are  seen."  As  it  is,  h 
has  obtained  several  spectra  overlapping,  aud  the 
"  clear  space  "  dividing  the  blue  from  the  red,  4c, 
is  simply  the  white  light  produced  by  the  mixture 
of  these  different  colours.  As  the  screen  is  moved 
further  away  the  distance  from  rod  to  blue  in  each 
spectrum  increases,  aud  the  "clear  spam"  is  les- 
sened, and  ultimately  disappears  ;  the  green  which 
makes  its  appearance,  not  being  produced  by  mix- 
ture of  blue  and  yellow,  but  being  the  green,' which 
occupies  the  centre  of  the  sport rnra,  ami  which  was 
at  first  invisible  because  mixed  with  other  colours 
producing  white  light.  But  no  pure  colour  at  all 
could  Itare  been  obtained.  Mr.  Calton  has  such  a 
contempt  for  "scientists,"  "  scientific  monopousts," 
and  so  on,  tluit  I  suppose  it  is  quite  useless  to  recom- 
mend him  to  take  any  good  textbook  (say,  Mayer's 
•)  and  proceed  to  tost  it*  statements  for  I 


REPLIES  TO  QUERIES. 


In  their  ttsuMvrn,  Corretpondentt  are  re- 
•  /;•■•■!  lutli  requested  to  mention,  in  eath  inttonce,  tha 
title  and  number  of  the  query  tuked. 


[17-150.]—  To  Mr.  Holme*.— I  can  only  repeat 
that  quicksilvered  mirrors  cannot  )*•  decently  re- 
paired in  the  wuvs  described  by  "  W.  T.  S."  :  they 
can  only  be  ma'de  a  nitss  of.  I  know  no  way  of 
doing  it. — E.  f 


50 
loo 

S.V0 


[47VIO.]-  TOM 
answering  my  quory.-J.  C.  B. 

[48030.1- SheUs.— Solid  drawn 
you  can  clean  in  a  solution  of  2oz.  of  cyanide  of 
itotussium  dissolved  in  two  quarts  of  boiling-water ; 
keep  in  «tune-jar  well  covered.  To  use  it,  hang 
the  shells  on  wire,  put  them  in  tho  solution  for  a 
minute  or  two  till  clean  ;  take  them  out  and  plunge 
in  cold  water,  then  jlry  in  pan  over  fire.  The  solu- 
tion can  he  used  for  a  number  of  times ;  always 
hesit  before  using,— liin.i«KYE  Bob. 

[48049. ]-I«.the  (U.a.)—  Tho  directions  given 
at  p.  420.  Vol.  XXXIV.,  for  making  this  very 
simple  and  effective  lathe  arc  apparently  sufficient 
to  enable  any  workman  to  tit  our  up.  Such  lathe, 
with  "bars"  made  of  gas-tube,  turned  true,  and 
with  a  screw  between  these,  would  make  an  ex- 
tremely light  aud  handy  tool.  Tho  Babbitt  metal 
may  be  made  to  either  of  these 

Copper    I  "ft 

Antimony   13' 

Tin    *h-h 

Lead    400  .... 

The  latter  being  used  by  German  locomotive  makers. 
Full  directious  for  casting  in  ]>o<sition  are  gheuus 
above  quoted.— Ploni  AlHOsTX. 

[48051.1  —  Street  Medical  Coll.— Not  having 
seen  K.  Howe's  query.  I  do  not  know  what  lt<> 
mean*.  Is  it  an  easily  portable  electro-medicnl 
apparatus  V  Then  I  advise  him  to  procure  my 
••Doctor's  Walking-stick."  insult;  ot  which  are 
contained  all  requisites,  principal  nnd  aivessories, 
always  ready  for  ubo,  requiring  nt>  other  liouid  but 
a  drop  of  water  ;  its  power  cau  he  regulated  ut 
will.  Let  him  write  tome,  and  I,  with  pleasure, 
will  send  him  a  full  descri|>tion  which  will  enable 
him  to  make  oue  himself.  If  F.  Howe  be  a  medical 
man,  I  offer  to  communicate  to  him  my  invention 
of  a  system  by  which  electricity  is  rendered  phar- 
maceutical—that  is  to  say,  ran  bo  prescribed  by 
physicians  with  the  same  precision  as  a  poultice  or 
a  blister,  in  size,  power,  and  specificity,  prepared 
and  kept  in  readiness  by  all  chemists,  delivered 
a 'cording  to  prescription,  and  applied  either  by  the 
patient  or  his  attendants.  It  must  be  understood 
that  I  offer  it  only  to  F.  Howo,  and  that  I  wiU 
answer  to  no  other.— Cll.  rUnae 
Summe,  France. 

[48008.]— Eyesight.  —  I  have 
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|t>tiently  for  information  about  this  query.  De- 
spite some  assertions  to  the-  contrary,  I  am  quite 
convinced  that  there  is  no  |iair  of  eyes,  though  the 
eyes  may  be  equal  for  nil  practical  pun>o»es ;  one 
"res  to  look  at  near  object*,  the  other  at 
:  if  not,  both  even  must  at  all  time*  be 
.  and  a  perpetual  squinting  is  the  con 


.  J  looking  at  the  300th  of  an  inch 

tho  angle  ui  * 
I  must  add 
about  my  eyes,  w] 
making  a  mistake 

night,  with  regard  to  the  surrounding  object*.  I 
hope  some  kind  reader  will  tike  up  tho  subject  to 
oblige— Nioel. 

Mr.  Lancaster.— I  should  con- 
if  Mr.  Lancaster  would  send 
to  the  "E.  M  "-Zu. 


[48135.]—  To 
aider  it  a  great  fa' 
of  the  iu. 


[48153.]— Substitute  for  Hop*.-  -Johnston,  in 
bis  "  Chemistry  of  Common  Life,"  says  that  the 
most  honest  brewer  uses  of  rocrulus  indlcus  only  so 
much  (J  forgr-t  the  quantity).  But  it  «m>  there 
.-»ctually  and  really  was  a  real  honest  brewer  who, 
in  this  query,  tries  to  find  out  this  ]Hiisonnus  picro- 
toxine  in  order  to  keep  up  his  40  or  150  per  cent,  of 
profit.  If  to  this  is  added  the  fact  that  publicans 
and  agents  make  three  barrels  out  of  two  barrels, 
it  is  not  surprising  that  one  gets  disgusted  with  the 
■stuff  often  met  with  under  a  borrowed  name.  1 
am  on  teetotaller,  but  I  have  become,  exceedingly 
shy  on  account  of  nil  the  drugs  used  in  beer- 
making.— Nigel. 

4S257.]-Milky  Way  (IT.Q.)- Dm  is  an 
'  rate  description  of  the  curse  of  tlie  Milkv 
iu  Herschel's  "  Outlines  of  A 


Way  1 
<!<mbt 


Astronomy."  No 
I  it  would  bo  difficult  to  timl  two  people  who 
I  precisely  agree  as  to  the  boundary  of  the 
'  Way  :  In  fact,  it  is  nearly  as  indefinite  as 
r  of  London  (I  don't  mean  the  be- 
I  City,  but  the  larger  foggy  mass  usually  so 
known.)  Like  London,  the  Milkv  Way  sends*  off 
nebulous  extensions  in  various  directions  into  tho 
unencumbered  space  around,  anil  is  iu  turn  invaded 
fcy  the  inevitable  "  eoabsack."—  Ploxi  Autosi. 

J4*.174.J-Frozen  Feed-pipes 
clear-as  to  what  i«  meant, 
applied  in  some  way  ?-T.  P. 

[48.170.1— Fret  Saw.  There  are  many  of  these 
illustrated  in  back  volumes.  The  easiest  way  is  to 
attach  one  end  of  saw  to  a  coil  spring  bv  a  suitable 
clip,  and  suspend  that  from  an  arm.  Then  attach 
other  end  of  saw  to  a  clip,  which  is  at  end  of  a 
connecting-rod  worked  either  by  a  lever  or  a  pin  on 
a  wheel.  If  you  have  not  any  back  No*.,  you 
can  get  an  idea  from  the  advertisement  pages. — 


is  query  is 


in  use,  it  can  be  rolled  around  it.  Sail  to  be  roped 
round  rope-eye  in  peak  for  sprit,  and  look  rouml 
mast  with  small  loop  for  heel  of  sprit.  When  slid 
up  mast  it  will  jam  itself  tight.  Muen  will  be  lug- 
sail,  laced  on  yard  and  boom,  and  rope  reeved 


board  a  part  of  a  circle  LM  of  radius  =  DD.  and 
pin  it  down  so  tliat  it  may  touch  the  two  lines  K  A 
and  A  D.  Then,  having  divided  B  D  in  any  re- 
quired manner  Buch  as  at  O,  place  a  straight'slge, 
so  that  it  may  be  on  G  and  touch  the  cardboard 
circle.  Murk  the  point  F.  The  are  V  B  will  be 
equal  to  the  straight  line  HO.  In  this  way  if  B  D 
bo  divided  into  equal  or  unequal  divisions  the  arc 
E  B  can  also  be  so  divided,  and  the  divisions  on  the 
arc  will  Is-  equal  with  those  on  the  strai  " 
Suppose,  for  example,  wo  wish  to  divide  a  circle  less 


through  small  block  on  boom  and  made  fast  to  each 
gunwale  will,  with  slight  push,  right  itself  in 
tacking.  Clewline  running  aft  alongside  gunwale, 
through  eyebolta,  will  work  Jib  without  going 
forward,  and  a  couple  of  blocks,  with  hooks 
attached,  for  clew  of  mainsail,  and  hooked  to  bolts 
level  with  after-thwart,  under  gunwale,  can  easily 
be  shifted  from  side  to  side,  ami  boat  sailed  without 
any  moving  about.  Pigs  of  iron  Isest  for  ballast. 
Will  give  further  particulars  if  required.-H.  I.  B. 

[  18481. l-Blrs-fnsr  Boat-Yawl.-"  Hobinsou 
Crusoe's"  good  practical  remarks  induce  me  to 


g< 

givo"S.  S,  ond  your  readers  the  following  rig, 
a:c.,  of  a  boat  I  luid  built  to  mv  own  draft,  and 
which  I  used  at  Valencia,  co.  Kerry,  for  some 
years: — She  was  built  of  the  best  American  yellow 
pine,  free  from  knots  ;  her  keel,  gunwale,  and  ribs 
of  elm  :  and  she  had  an  elm  bead,  2Jin.  thick,  put 
on  outside  with  galvanised  screws,  to  act  as  a 
fender.  All  nails  and  ruffs  worn  copper,  as  were 
the  rudder  fittings ;  rings,  mast-lock,  Ice,  galvan- 
ised iron  ;  and  was  steered  with  a  tiller.  She  was 
Soft.  Sin.  long.  5ft.  3in.  beam,  and  2t)in.  to  22in. 
deep  :  hod  a  sharp  entrance,  dead-flat  12iu.  abaft 
the  centre,  with  3ui.  rise  of  floor,  and  not  too  much 
cut  away  abaft  -  her  bows  rising  fully  Gin.,  and  hrr 
top  sides  tumbled  in  about  2in.  Her  rig  was  '*  slid- 
ing gunter"  ;  a  triangular  mainsail ;  lower  mast, 
13<t.  by  3,in.  ;  topmast  same  length  by  2Jin., 
tapering  to  ljin,  doubling  on  lowermost— say  20tn., 
giving  a  hoist  of  nearly  20ft.  to  the  sail ;  boom, 
I3lft.  by  2  J  in. ;  mast  stepped  9ft.  2iu.  from  stem  : 
a  shroud  at  each  side,  lower  end  passed  through  a 
thole-pin  hole  in  gunwale,  and  fastened  with  a 
single  hitch  ;  foreatay  for  foresail  from  lower  mast- 
head to  hole  in  top  of  stem.  I  prefer  this  rig  for 
harbour  sailing,  and  where  there  is  a  chance  of 
mountain  squalls,  to  a  sprit-sail  I  it  keep*  the  body 
of  the  sail  and  the  greater  pressure  down  low,  and 
the  topmast,  rigged  with  a  down-haul,  is  quickly 
lowered  for  reefing  or  in  a  squall.  This  mast  passes 
freely  through  two  iron  hoops  abaft  the  lower  mast, 
and  when  lowered  down,  and  the  boom  topped  up, 
the  main-sail  wraps  round  all  quite  snug  for  un- 
shipping. The  main-sheet  may  be  rigged  single, 
with  a  two-sheaved  block  on  boom  and  a  single 
Mock  nt  each  quarter;  but  I  prefer  two  sheets, 
with  two  single  blocks  on  lx>om.  When  close- 
haulod,  you  can  bring  tho  boom  more  amidship : 
there  is  less  friction  :  and  by  halving  tho  leeward - 
shect  looso,  tho  windward-sheet  is  sure  to  overhaul 
when  let  go ;  but  be  sure  to  keep  all  your  sheave- 
pins  well  greased.  The  shipwright,  who  took  gn  at 
|uiii*  to  please  me  in  building  hrr,  foretold  that  she 
would  bo  a  very  wet  boat,  from  being  so  sharp 
forward  and  her  greater  width  being  so  far  abaft, 
thinking  that  she  would  plunge  into  even*  sea ;  but 
not  considering  that  by  keeping  her  centre  of  gravity 
well  aft  the  foreship  would  act  as  the  long  cud  of  n 
lever,  and  lift  her  over  a  wave.  She  proved  the 
driest  boat  on  the  coast,  was  roomy  for  company, 
and  was  a  universal  favourite  in  rough  water. — 

ltOBKST  J.  LXCXY. 

[48505.]— MR.  Engines  N  .  33  is  a  ML  Gin. 
single-wheel  inside- cylinder  passenger  engine,  and 
is  stationed  at  Birmingham.  The  L  .  atui  N  W  It 
4ft.  7Jin.  tank -engines,  which  are  numbered  above 
2000,  ore  2233—2252,  2282.  and  2282.  Therefore 
they  are  not  numbered  from  20*10  upwards,  as 
"  K.  W."  states  in  bis  reply  to  query  No.  48470: 
2001  to  2000  being  Oft.  Gin.  express  engines,  and 
2007  to  2038  being  5ft.  2in.  goods  engines,  and  so 
ou.  -  Pkux  1.  ni  ia  s . 

[4851G.1—  Dividing  Circle*.— The  following 
method  of  dividing  a  circle  into  parts  in  any  re- 
quired proportion,  is  founded  on  strict  mathemati- 
cal principles,  and  is  very  simple  from  a  practical 
point  of  view.  In  the  diagram,  A II  1*  taken 
I  exactly  three-quarters  of  the  radius,  join  A  E  and 
produce  to  D,  where  it  meets  BD,  the  perpendicu- 
lar to  the  diameter.  It  can  be  shown  that  B  R  is 
the  jib  or  foresail  a  small  (Fig.  2")  iron  bowsprit  to  almost  exactly  equal  to  the  length  of  the  are  F  B.  The 
fit  on  the  stem -post,  and  kept  in  its  place  bv  a  pin.  difference  is  bo  small  as  to  be  quite  inappreciable  by 
Mainsail  to  bo  spritioil  lacod  to  mast,  as,  when  not  |  any  practical  method.  Now  cut  out  a  piece  of  card- 


[47381. V—  Galvaniaina-  Tin-  process  is  very 
simple.  The  iron  is  scrubbed  with  sand,  pickled  iu 
snli-huric  acid  solution,  and  immersed  in  a  bath  of 
molten  zinc,  tho  surface  of  which  is  covered  with 
salammoniac  or  grease  to  prevent  loss  by  oxidation. 
Thai  is  the  process  in  brief  :  there  are  details,  such 
a*  heating  some  articles  before  they  are  dippe  d,  and 
so  on.  The  aetion  of  the  acid  is  to  eat  off  the  oxide 
•  ud  leave  a  clean  surface.    T.  P. 

[48382.]  -  Bell  Indicators.— By  "  mechanical," 
you  mean,  presumably,  those  used  with  pneumatic 
bells.  They  arc  worked  sim- Jv  by  the  expansion 
and  contraction  of  "  bellow*,1'  indiarubbe-r  balls. 
&c,  or  by  the  motion  of  a  piston  iu  a  cylinder. 
The  electrical  have  ben  recently  illustratcd.- 
J.T.  M. 

[48397-1  -Greenhouse.  -As  to  price,  I  would 
*ugg«*t  that  a  comparison  of  |n-ire  list*  would  give 
it  with  tolerable  accuracy,  and  as  to  "best," 
o-nuion  seems  to  differ.  Ij  you  are  making  your- 
self, I  would  suggest  wood,  as  easiest  worked  ;  but  | 
I  suppose  iron,  when  pro-s-rly  painted,  lasts  longest 
and  u  strongest.  Glaring  must  be  carefully  done, 
though,  for  the  expansion  and  shrinking  of  the 
metal,  is  apt  to  crack  the  glass  if  it  is  put  in  too 
tight. -Ess**. 

J 48400.]—  Gaa  Power.— Mixtures  of  hydrogen 
I  oxygen  explode  with  violence  and  form  water. 
I  should  imagine  they  would  1*  rather  troublesome 
in  engine*.  "  P.O.  should  bottle  off  his  gases  and 
sell  them. — Ess  ah. 

[484 08.]  -  Gramme  Machine  —  This  is  one  of 
those  questions  that  even  "  Sigma  "  himself  declines 
to  answer.  The  best  sire,  ic,  of  wire,  dc|-euds  on 
what  the  machine  is  to  do  and  how  it  is  to  do  it, 
and,  probably,  not  even  those  who  have  Ixs-n  inti- 
mately counrrted  with  tbemanufactureof  dynamos 
1   newer  the  question  put  by  ^P"'""'-  11 

_  [48435.]-Fretwork.  -  See  reply  to  4S37C- 

[48481. ]-Rl»srin(r  Boat    Yawl.- - 1  send  herc- 
:h  for  above,  which  I  think  preferable  to 
Unless  the  uirk  is  aUft  the  mast  it  is  I 
I  not  easily  managed.    For  | 


than  5in.  radius  into  degree*.,  and  that  we  possess 
an  ordinary  s<-ale  of  inchu*  divUh-d  into  tenths. 
Make  U 1)  Win.,  then,  after  drawing  the  figure  to  the 
proper  radius,  each  tenth  of  an  inch  measured  on 
B  D  would  represent  a  degree  on  the  ore.  The 
proper  radius  may  easily  lie  calculated.  BD  being 
equal  to  tho  quadrant  BE,  is  (xr)  I  2,  so  tliat  radius 
equal  (2BI)j  ,  jr,  or  in  this  case  2  x  9  -  3141G  = 
5'73in.  Having  divided  this  circle  into  degrees,  wo 
can  then  divide  a  smaller  circle  of  any  required 
radius  by  drawing  it  concentric  with  the  circle 
already  divided,  and  drawing  radii,  which  will  i 
the  degrees  ou  the  smaller  circle.— M.I.C.E. 


148533.1 -Angle!  of  Pyramid. -Seeing  that 
"  M.I.C.E."  questions  the  correctness  of  my  n-plv 
to  this  query,  I  beg  to  send  a  worked  example. 
Perhaps  he  will  again  he  kind  enough  to  net  me 
right  if  I  be  wrong.  Suppose  a  pyramid  of  four 
equal  sides,  vertical  height  Nft..  side  of  base  12ft.. 
then  we  know  that  distance  from  apex  to  middle  of 


any  side  of  base  is  10ft.  ;  and  proceeding  bv  method 
recommended  in  my  reply,  =  •GO00OO  natural 
sine  of  half-angle  made  by  any  side  with  side  oppo- 
site. Now.  tlii*  sine  corresponds  to  angle  36° 52  11". 
which  multiplied  by  2  give*  73"  44'  22  a*  angle  any 
ttide  of  this  pyramid  make*  with  side  opposite.— 
Scotch  Woitxixo  Mkcjlohc. 

[48535.] -Varnish.— The  recipe  is  as  follows:— 
1  pint  of  methylated  spirit*,  tloz.  best  shellac,  one 
pennyworth  of  resin,  and  twopennyworth  of  ben- 
zoin.—It.  J. 

[485G!>.]  Millstone  Fixing;.—  If  you  go  by 
the  instructions  of  "  Mack "  you  will  hare  no 
trouble  with  your  stones,  a*  I  have  fixod  many  ou 
the  tame  principle  ;  but  I  should  advise  you  to  have 
a  check-nut  to  tho  four  screws.  I  have  got  a  book 
called  the  ••  American  Millwright's  Assistant." 
which  gives  some  useful  information  on  millstones, 
and  if  it  is  any  use  to  you  1  will  lend  you  it,  if  you 
will  advertise  your  address.  -  A  KKCHABrrE. 

[186.13.]    Tho  Forranti-Thomaon  Dynamo. 

—This  mueh-talked-of  machine  has  bocu  on  view 
during  the  past  week  in  the  dark  arvhc*  under  Can  - 
u-street  static!:.    Although  the  I 


about  it  require  to  be  taken  with  a  grain  of  salt, 
there  is  not  ranch  doubt  that  it  is  a  distinct  sdvanee 
of  the  armature  being  it*  , 
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iters  have  been 


important  feature.  Several  mvcr, 
trying  to  do  without  iron  in  the  armature,  ami  Mr. 
S.  /.Uni  il<!  Ferranti  and  Sir  W.  Thomson  appear 
to  be  the  first  who  luivo  HW«M.  The  engraving 
will  give  a  general  idea  of  tho  machine,  which  is 
one  of  the  so-called  " altermitiug "  type;  and 
although  weighing  less  than  12cwt,  nos  been  shown 
working  320  and  moro  Swan  "  20-candln  "  lumps, 
having  a  real  intensity  of,  say.  from  lr>  to  18  can- 
dles. Without  caref  ul  measured  trials  the  state- 
ments made  a»  to  the  horse-power  supplied  to  the 
machine  and  tho  number  of  lamps  worked  by  that, 
-i„„,l.l  )„.  received  with  caution  ;  but  the  engine 


"  Hipv.t.jtiquc, 

Vol.  2,  |mges  522 
KjUlAClLK,  Morel 
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is  stated  to  develop  2fi  horse-jiower,  and  it  is 
certain  that  considerably  moro  than  SOO  lamps 
were  kept  incandescent  by  it.  What  their 
actual  illuminating  -  power  may  hare  been 
is  a  matter  of  opinion,  for  it  is  difficult 
to  get  at  the  real  photometric  value  of  a 
large  number  of  lamps.  According  to  the  state- 
ment* offered,  each  lump  require*  41  volts,  and  has 
a  resistance  of  M  ohms  when  hot.  Tho  ficld- 
mngni-U  consist  of  thirty-two  bobbins  arrangial  on 
two  cast-iron  discs  somewhat  in  the  same  style  as 
tho  Wallace -Fanner  machine.  Each  core  is  tan. 
long,  and  is  wound  with  four  layers  of  wire  of 
about  iin.  iu  diameter.  The  cods  are  connected  up 
in  series  and  the  resistance  of  the  whole  is  said  to 
bo  1-6  ohms.  Tliese  field-raagneta  are  excited  bv  a 
little  Siemens  machine.  Tho  machine  is  one  of  the 
class  which  I  suppose  is  known  as  the  disc  dynamo. 
Full  details  of  tho  construction  of  the  armature  are 
withheld  until  the  cnmpletiou  of  some  patents  ;  but 
it  is  understood  that  it  is  composed  nf  a  copper  ribbon 
}in.  wide,  one  line  thick,  and  120ft.  long,  which  i» 
wound  on  a  former  so  as  to  present  the  appearance 
of  having  been  wound  between  an  eight-armed 
•pool,  the  copper  ribbon  being  wound  upon  itself 
with  insulatuig  tapes  between  the  layers.  The 
interior  of  tho  armature  is  open,  which  keeps  the 
machine  cool,  though  it  revolves  at  a  speed  of 
about  2,000  revolutions  per  minute,  and  there  is  no 
iron  core.  The  whole  armature  weighs  no  more, 
it  is  stated,  than  18tb. ;  it  is  ISin.  in  diameter,  and 
about  {in.  thick,  a  remarkable  thinness,  which 
enables  the  magnetic  field  to  be  mado  very  narrow, 
and  consequently  exceptionally  intense.  *  The  cur- 
rent is  taken  off  by  connecting  one  end  of  the 
armature  conductor  to  a  collar  lixod  on  the  spindle 
and  in  metallic  contact,  while  tho  other  is  taken  to 
a  similar  collar  insulated  from  the  spindle.  Metal 
blocks  rub  one  ou  each  collar,  and  through  little 
levers  used  for  pressing  them  down,  the  current 
passes  to  the  terminals.  The  principle,  it  will  be 
seen,  is  to  dispenso  with  weight  andjnetal  in  the 

[4S5U9.]—  Copper  Scale.- 1  am  sorry  I  am 
unable  to  give  any  information  as  to  the  re- 
ducing of  copper  ores  to  an  impalpable  powder. 
Tho  natural  oxides  would  not  contain  tho  same 
amount  of  copper  as  the  scales  referred  to,  since 


t.  "PlvyiriqueCelcste." 
I  Kir  B.  Berou. — Cu". 
France. 

[48645.]—  Pump.— I  find  in  tho  21st  lino  of  my 
reply  last  week  I  am  made  to  say,  "  Besides  this,  it 
requires  ptrnttn^.  "  Tho  word  should  bo  priming  — 
Ia.no b  umxia  Vixcrr. 

[48654 .] — Heating  Apparatus.  —  The  best, 
cheapest  in  the  end,  and  the  most  satisfactory  wav 
to  heat  the  chapel  is  to  employ  one  who  has  made 
it  his  life's  study  to  do  this  kind  of  thing  effectually. 
The  chapel  at" this  place  was  intrusted  to  Mr. 
Grundy,  and  his  apparatus  is  simply  perfect.  As 
the  chapel  will  seat  450  persons,  it  means,  after  all, 
a  contribution  of  5s.  each,  in  the  place  of  spending 
money  and  timo  on  experiments,  which  are  not  sure 
to  eomo  nut  the  right  way.  The  advertiser  may 
write  to  me.— W.  It.  C,  Seaford,  Sussex. 

[48665.]  —  Water.— I  make  the  discharge  1.826 
gallons  on  hour.  "Pressure"  wants  a  "simple 
rule  for  working  this  out."  I  will  give  the  rule  I 
have  used.  It  is  Hawksloy's  formula,  as 
Molesworth:— 

G  =  Number  of  gallons  per  hour. 
L  ■=  Length  of  pipe  in  yards. 
H  =  Head  of  water  iu  feet. 
1)  =  Diameter  of  pipe  in 

iftDPH 


To  answer  "P.'s"  question,  we  must  first  find 
what  the  Gin.  main  will  discliargo,  that  is  15  x  6  = 
90.  and  this  raised  to  the  .rith  power,  90  x  90  it  90 
X  W)  x  90  =  5,904.900,000.  This  multiplied  by 
100.  the  head  in  feet,  and  divided  bv  the  length, 
1,7'jO,  in  yards  =  (5.904.900,000  x  100)  ■  1TC0  - 
335.000,000.  Extract  the  square  root  of  335.000,000 
■  18,303,  the  discharge  in  gallons  per  hour  of 
the  main  :  but  the  nutlet  in  2in.  in  diameter,  and 
circles  vary  as  tho  squares  of  their  diameters,  that  is 
0x0"  30,  and  2x2-4.  anil  38  ,.'  4  =  9  .the 
Bin.  pipe  has  9  times  the  capacity  of  the  2in.  Then 
18.303  /  9  =  2.034  nearly,  and  as  I  should  not  ex 
pect  to  get  more  than  "5  per  cent,  of  this  quantity 
through  a  2in.  jipe,  then  (2,031  x  3)  /  4  =  1,526 
nearly.— Tyxe. 

[48G67.] — Induction  Coil. — Wilt  nover  get  any 
result  in  his  secondary  wire  with  twu  Lcclouche 
cells.  Must  try  moro  energetic  battery.  Bichro- 
mate the  bcst.-W.  O.  T. 


sanitary  engineers  in  private  practice,  that  a  trap 
should  lie  placed  iu  every  house  drain  as  near  the 
sewer  as  possible,  so  as  to  leave  us  short  a  length 
nf  the  drain  as  possible  iu  front  of  it ;  ami  this  is 
the  disconnecting  trap.  But  it  would  not  of  itself 
fleet  tho  object  intended,  and  it  is  neocs«ry  to 
make,  iu  addition,  a  freo  opening  to  the  air  imme- 
diately beliind  the  trap  ;  tluit  is  on  tho  house  side 
of  the  trap.  These  two  contrivances  -  the  trap  on 
the  lower  sido  of  the  air  opening -and  the  opening 
on  the  upper  side  uf  the  trnp—  together  form  the 
proper  "disconnecting  trap."  The  trap itself  i» 
usually  of  the  form  of  a  dip-siphon,  or  a  tine  trap, 
as  it  is  called  in  some  places,  but  any  form  is  suit- 
able which  will  not  allow  tho  sediment  uf  the 
sewage  to  settle  and  choke  it  up.  The  air  opening 
to  the  atmosphere  immediately  adjoining  the  trap, 
on  its  upper  sido,  is  built  of  brickwork  14 in. 
square,  and  covered  with  an  open  grating— the 
more  openings  the  bettor,  and  tho  spaces  between 
tho  bars  should  not  Is;  less  than  liin.  wide.  Instead 
of  a  brick-built  opening,  an  earthenware  pipe  may 
be  used.  Through  the  openings  the  atmospheric 
air  frequently  pauses  downwards  and  along  the 
drain  to  its  upper  end,  at  which  place  a  free  open- 
ing is  to  be  made  to  the  air  above  the  roof  of  tho 
house  by  means  of  a  vertical  ventilating  pipe,  and 
this  vertical  pipe  should  bo  of  tho  same  diameter  as 
tie  horizontal  part  of  tho  drain,  or  at  least  not  leas 
than  4m.  or  9iu.  All  other  openings  to  the  drain, 
necessary  for  admitting  water  or  sewago  to  it, 
should  be  trapped  closely  without  any  air  ojiening. 
The  only  openings  to  a  bourse  drain  are  thus  two : 
tho  one  as  low  down  near  the  sower  as  is  practicable, 
tho  other  as  high  above  tho  house  roof  as  is  prac- 
ticable. But  if  there  are  branch  drains  of  any 
considerable  length,  there  should  be  a  ventilating 
pipe  at  the  upper  end  of  each. — Cosjcixa  Slaoo. 

[48676.]— DisoonnectinirDrains.—"  Levant 
will  find  tho  ordinary  run  or  siphon 
adapted  fur  disconnecting  house-drains 
sowers,  thus :  euro  being  taken  to  insert 


trap  best 
from  main 
the  square 


,  iron,  ore.   J.  C. 

[4S6O0.J— Speeding-.— Thanking  D.  Woodhoad 
for  replying  to  my  query,  it  is  hardly  the  tiling  I 
wont.  Perhaps  1  was  not  precise  enough,  llovs. 
of  engine  90,  diam.  uf  pulley  on  engine  36iu., 
driving  40in.  pulley  ;  on  this  shaft  there  is  20in. 
pulley,  driving  Hi,  which  drives  a  12in.  pulley  on 
this  shaft ;  a  pinion,  30  teeth,  drives  spur  Ml  teeth. 
What  number  of  revs,  is  the  latter  shaft  going  f — 
Scotia. 

[48627.]— Chemical.— Takea  weighed  quantity," 
dry  gently  so  as  to  drive  off  all  the  water.  Calcu- 
late the  amount  of  water  of  crystallisation  contained 
in  the  amount  taken.  I>educt  this  from  the  loss, 
and  the  excess  equals  moisture.  Provided  tho 
organic  matter  contains  no  hydrogen,  it  may  be 
estimated  by  combustion.— J.  C.  Bloats*. 

[48640.1— 8tains  In  Warble. — A  weak  solution 
of  oxalic  acid  will  remove  the  stains— say,  a  pint  of 
boiling  water  to  one  pennyworth  of  oxalic  acid ; 
let  it  remain  till  cold,  then  rub  on  with  soft  rag 
dipped  in  the  solution.  You  will  find  this  will 
also  remove  the  polish  ;  but  that  can  easily  be  re- 
newed by  immediately  applying  a  Utile  olive  oil  on 
wadding,  and  rubbing  off  briskly  with  a  soft  eloth 
not  linty.  1  may  add  these  stains  are  caused  from 
damp  at  some  time  ;  and,  if  they  are  of  long 
standing,  perhaps  a  second  application  will  be 
y.  -  O.v  (it* Ann. 


[48644.1-The  Diurnal  Inequality  of  the 

Tides.— Julim  Harinhoru  will  find  in  the  under- 
mentioned French  works  theso  phenomena  fully 
explained  from  cause  to  effect  aud  mode  of  pro- 
duction, according  to  eostuogonical,  astnigonieal. 
meteorological,  and  physical  laws,  in 


opp» 


manner 
the 


different  tram,  and 
hypothesis  contained  in  classical  t 
Meanwhile,  he  will  find  there  tho  origin, 
mode  of  production,  physical  constitution,  and  real 
form  of  our  satellite,  which  form  t»  nut  tphrru-at. 
These  works   are  :  —  1.    "Origine  des  Sciences 

ices  Meta- 
103  et  Euivnntes. 
4'  Volume, 


Nat  it  . 


Physiques 
physiques  et  Morale*,"  in  4«.  pages 
2.  "  PaWpistime  Physique  Sunplif 


[48670  ]  —  Estimation  of  Nitric  Aeld  In 
Nitrates  by  Fusion  with  Quartz  or  Bichro- 
mate.— The  following  is  tho  method  of  analysis:— 
Fuse  a  few  grins,  of  the  sample  at  the  lowest  pos- 
sible temperature,  and  pour  out  the  liquid  mass  into 
a  warm  porcelain  dish.  Powder  it  quickly,  and 
transfer  it  to  a  tube.  Place  2  or  3  grnis.  o'f  pow- 
dered quart/,  in  a  platinum  crucible.  Heat  to  red- 
ness, and  weigh  accurately  otter  cooling.  Add 
about  '5  grin,  of  tho  sample,  and  weigh  again. 
Mix  the  sample  and  silica  by  the  aid  of  a  thin  glass 
rod,  taking  care,  of  course,  that  nothing  adheres  to 
the  rod,  and  heat  the  crucible  gradually  at  a  low 
red  heat,  keeping  it  at  this  temperature  for 
twenty  or  thirty  minutes.  Transfer  to  a  desiccator, 
and  weigh  when  cold.  The  loss  of  weight  gives  the 
amount  of  nitric  acid.  Core  must  be  taken  to  re- 
gulate tho  temperature  properly,  or  the  sulphates 
and  chlorides  present  (particularly  the  latter)  may 
partly  volatilise.  It  should  be  remembered  that 
this  method  is  not  applicable  to  all  nitrates. — J.  C. 
riFXCHXtt. 

f 48671.]—  Micro-Photography.— The  distance 
between  the  visual  and  actinic  foci  is  the  same,  no 
matter  how  much  tho  conjugate  focus  may  vary,  as 
mentioned. — W.  UoniNsox,  Jrry. 

[48C72.]-Sand-Blast  Files.— Would  "  E.  IT." 
kindly  say  what  is  meant  by  "new  sand-blast 
files  r  1*  can  understand  that  old  files  may  lie 
sharpened  by  means  of  tho  sand-blast,  but  do  not 
understand  bow  they  are  "  cut,"  so  as  to  bu  callod 
new  sand-blast  tiles.-  -Nun.  Don. 

[48675.]— M.R.  Engines-  Xos.  51,  82,  84,  and 
150,  are  4-couplod  passenger-engines.  In  regard 
to  the  latter  part  of  "  Tilteswtirth's  "  answer  to 
query  No.  48476,  I  may  state  that  the  new  L.  and 
N.W. compound  loco.,  No.  66,  "Experiment."  has 
four  driving-wheels ;  and  two  outside -cylinders, 
which  act  upon  tho  trailing  driving-wheels,  and 
one  inside  which  acts  upou  the  two  leading  driving- 
wheels.  It  runs  between  Crewe  and  London,  and 
has  "F.  W.  Webb's  Patent"  in  small  letters  on 
the  ':  i.j-J  pi  lie  hii  ;.  r  tl  .  tamo  — I'li/jStb-nOM 

[4.8676.]—  Disconnecting-  Traps.— Tho  term 
"disconnecting  trap"  is  a  general  one,  and  is  not 
appliiJ  to  a  trap  uf  any  ]mrticular  form,  or  to  ono 
by  any  maker  in  particular.  Every  trap  in  a  house 
dram  disconnects  tho  air  in  front  of  it  from  that 
behind  it.  The  space  occupied  by  air  in  drains  and 
•ewers  is  always  much  greater  than  that  occupied 
by  the  sewage,  and  as  the  air  is  usually  foul,  both 
in  sewers  anil  house  drains,  it  is  necessary  to  pre- 
vent it  flowing  upwards  from  the  sewer  to  the 
house.  It  is,  therefore,  recommended  both  by  the 
*  of  the  Local  Uovcrnment  Board  and  by 


junction  for  the  freo  nilmission  of  air;  to  prevent 
the  trap  being  forced,  also  to  admit  a  current  oi 
pure  air  to  circulate  through  tho  full  length  of  his 
drain.  They  may  be  hau  from  any  sanitary  Jiipc 
merchant,  price  fur  Oin.  about  2s. — J.  T. 

[48687.] — Lathe-Bed.— When  a  pattern  goes  to 
tho  moulders,  the  moulder  makes  a  bed  on  the  sand 
on  which  he  puts  his  pattern  ;  and  in  nuking  tho 
bed  ho  makes  it  high  in  the  middle  so  as  to  allow 
for  the  bed  when  it  is  cast,  So  Unit  the  finds  get  up. 
and.  if  it  is  made  properly,  the  casting  will  ccmo 
out  of  the  sand  straight,— C  S. 

[48689.]  -Lathe-Bed.— I  have  years  ago  planed 
some  hundreds  of  lathe  and  other  beds  of  all 
descriptions,  and  can  assure  "  E.P."  there  ore  lathes 
and  planing  machines  working  now,  that  had  uo 
filing-whatever  after  leaving  my  hands,  both  beds, 
saddles,  rests,  and  all  othor '  parts :  they  were 
scraped,  of  course,  and  that  is  all.  You  ask  will 
a  casting  from  your  pattern  como  out  round  or 
hollow  f  Well,  you  may  have  20  castings  mode, 
anil  no  two  the  same :  you  may  have  one  hollow, 
and  after  ono  cut  it  will  bo  rounding,  and  vice  versa. 
Again,  you  may  get  one  nice  and  true  from  t  he 
mould,  and,  after  one  cut,  for  what  it  is  worth  you 
may  throw  it  on  the  scrap-heap.  The  idea  of  faco 
drawing  a  casting  anything  like  your  sketch  in  ours, 
is  absurd,  and,  in  fact,  it  cannot  be  done.  You  bid 
quite  right  in  supposing  that  much  depends  on  the 
metal,  but  mora  depends  on  the  planing.  I  must 
say  I  do  not  understand  how  you  expect  to  chip  and 
tile  a  lathe-bed  true  by  bolting  it  to  its  standards. 
Do  you  mean  to  retain  the  tension  tho  casting  may 
contain  coming  from  the  mould  ?  If  so,  I  don't 
think  you  will  succeed,  and  I,  for  one,  do  not  envr 
you  your  job.  The  method  I  would  follow  would 
be  this !  that  is  if  you  do  have  it  planed,  first  set 
it  on  the  table  right  sido  up,  pock  carefully  for  first 
cut,  and  before  bolting  down,  line  it  outside  and 
in  with  scribing  block,  and  take  a  cut  on  face,  T's, 
and  inside,  but  be  careful  and  keep  your  lines  by- 
packing  before  you  start ;  now,  after  taking  the 
first  cut,  slack  holts  and  again  test  your  lines. 
Should  your  casting  bo  much  out,  rclinc  and 
take  another  cut ;  but  if  within  a  32nd, 
reverse  on  table,  pack  the  slack  ports,  again 
re  lining  and  testing,  and  plane  bottom  and  sides  for 
standards;  next  reverse  on  table  and  finish  by 
lightly  planing  with  good  tools.  Then  you  will  have 
a  truer  bed  than  you  can  possibly  produce  by 
chipping  and  tiling.— Ox  Ocabd. 

[48689.]— Lathe-Bed.— Ishouldsaythe  face  will 
lie  hollow  if  the  pattern  be  straight,  but  how  much. 

a  the  quality  of  the  metal,  ic.   Were  I 
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going  to  make  it  I  should  give  it  about  a  quarter  of 
an  inch  camber  on  the?  face  side. — Ti  XK. 

[48090. J — Magnetic  Storms. — It  is  simply  ab- 
surd to  imagine  for  one  moment  that  nn  electric 
light  ordinarily  requiring  8  h  p.  could  be  worked 
solely  by  a  magnetic  storm.  Evidently  the  editor 
of  the  paper  ui  which  you  read  this  astounding 
statement  has  u  very  vague  idea  of  what  electricity 
is — about  as  vague  as  that  of  the  man  who  wanted 
to  know  whether  electricity  was  a  new  kind  of 
beer!  I  observe  that  the  EMfUkUt  for  this 
week,  in  a  h  ading  article  entitled  "  Newspaper 
Science,"  speaks  u|K>n  this  same  absurdity,  saying 
in  one  part  "  that  if  the  United  States  of  America, 
which  telegraphs  this  information  to  Europe  for 
our  edification,  will  only  keep  us  supplied  with  the 
requisite  amount  of  -  magnetic  disturbance '  of 
the  8  h.p.  sample,  such  as  prevails  at  Milwaukee, 
our  electric  lighting  can  obviously  he  maintained 
in  a  very  literal  sense,  'regardless of  expense.' 
Jons  Bvu.. 

[48091.] — Quinine  and  Iron  Tonics. — Querist 
lias  been  entirely  misinformed  with  regard  to  these. 
Both  are  taken,  both  before  and  after  meals,  and 
more  than  any  other  remedies  in  combination. 
Citrate  of  iron  and  quinine  (a  chemical  combina- 
tion) is  used  by  the  hundred-weight,  and  when  an 
acid  is  not  desirable,  is  the  best  preparation.  If 
digustion  is  weak  and  acid  desirable,  take  one  grain 
of  quinine  in  ten  drops  of  tincture  of  steel  in  water, 
twice  or  three  times  a  day  before  meals.— W.  G.  X. 

[48097.]— Fan  —  Not  more  than  three,  but  there 
are  many  other  things  to  consider  beside*  the  num- 
ber of  wings  in  making  a  fan.— Ttxe. 

[48T00.]  -Lantern  Transparencies. — Work- 
ing with  wet  culludion,  I  hare  always  found 
mercury  followed  by  ammonia  to  give  a  good  black 
tone.  Gelatine  plates,  if  suitable  for  the  purpose, 
and  properly  developed,  are  usually  black  enough, 
to  my  mind  ;  but  you  might  try  a  dilute  solution  of 
B-olpHuret  of  potash. — W.  Ronixsos,  Jus. 

[4870ti.]— Cement  for  Tobacco-Pi  pes. —No 
cement  will  make  a  permanent  joint  in  a  a  tobacco  - 
pipe.  The  joint  is  usually  mode  with  on  internal 
tube — in  most  cases  a  small  bone  screw— and  the 
Jain  covered  with  a  band.  In  fitting  the  internal 
tube,  nothing  better  can  be  used  than  plaster  of 
Paris.  I  havo  proceeded  thus  in  hundreds  of  in- 
stances, and  never  have  had  my  repairs  leaky.— 
W.  I>. 

Jt4870G.]-Cement  for  Totvaooo-Pipea.-The 

following  mixture  is  an  excellent  one  for  uniting 
wood,  iron,  glass,  Ac.  Mix  fresh- precipitated 
ossein  with  freshly-slaked  litno.  Tho  necessary 
casein  obtained  by  acidifying  milk,  which  has 
been  freed  from  whey,  and  separately  reduced  to 
powder.  In  consequence  of  tin:  mixture  luirdcuing 
very  quickly,  the  cement  should  bo  applied  at  once. 
— W.  Hkxley  Kiciwond. 

[48712.]— Electrio  Light.— The  most  efficient 
machine  for  working  incandescent  and  arc  lump* 
together  is  undoubtedly  the  one  which  is  at  the 
present  moment  cuusing  such  a  hubbub  in  the 
electrical  woild,  namely,  tho  "  Ferranti  "  dynamo- 
electric  machine.  This,  the  invention  of  Mons. 
Sebastian  Ziuni  de  Ferranti,  is  now  open  to  the 

Ebhc  inspection  at  Cousin-lane,  Powgatc-hill. 
C.(  where  all  particulars  concerning  its  superiority 
and  peculiarity  as  compared  with  existing  machines 
may  be  obtained.  It  is  impossible  to  state  the 
resistance  of  the  20-candle-powcr  lamps  employed 
with  this  machine,  or,  in  fact,  any  other,  as  they 
may  be  made  of  any  resistance  whatsoever,  tho  re- 
sistance depending  on  the  thickness  of  the  carbon 
filament,  and  is,  consequently,  not  a  constant 
number.— Joihj  Bcij.. 

[48722.']— Engine  Query.  —  Begin  with  the 
right-hand  cylinder ;  plum  the  engine  with  crunk 
on  bottom  centre,  and  link  in  full  gear.  The  bottom 
steam-port  should  now  be  oiicu  j'2in.  Turn  thu 
engine  round  until  tho  crunk  is  on  the  opposite 
ccntro  ;  there  thould  bo  tho  same  amount  of  open- 
ing in  the  top  steam-port.  If  the  opening  is 
unequal,  and  there  is  a  screw  on  the  valve  spindle, 
adjust  tnu  valve  by  it.  If  the  port  is  not  open  at 
all  wheu  tho  crank  is  on  tho  centres,  then  the 
eccentric  is  b»>  late,  and  must  1*  moved  round  on 
the  shaft.  Wheu  vou  havo  got  one  side  right, 
reverse  tho  link,  and  test  with  the  other  eccentric 
Repeat  the  process  for  the  other  engine. 
I  OxLNlA  VlNWt. 

[487:11.]  —Fitting  up  Small  Lath*.— This 
query  1  purposed  answering :  but  cm  further  con- 
sideration I  hardly  think  it  possible  to  bore  head- 
stocks  and  fit  the  same  without  a  lathe. ;  not  that 
the  hcadstocks  might  not  be  drilled  with  the  aid  of 
a  smith's  brace,  uud  broached  out  afterwards  ;  but 
the  mandrel  and  tho  cylinder  of  tho  buck  poppet 
must,  of  slice  r  necessity,  be  turned.  Tho  cones  of 
tho  lathes  of  the  Britannia  Co.,  like  those  of  other 
makers,  are  carefully  turned  to  standard  gauge, 
and  the  holes  broached  till  true.  But  those  on  the 
mandrel  are  not  both  fixtures,  the  forward  one  alone 
being  solid  with  the  mandrel :  the  other  slides  on 
the  small  end  of  the  mandrel,  and  is  adjusted  by 


two  lock-nuts.  There  is  no  difficulty,  therefore, 
in  getting  the  mandrel  into  place,  although  split 
collars  are  not  in  use.  Type-metal  is  better  than 
pewter  for  collars,  and  will  stand  well  as  collars  to 
rapidly-revolving  shafts ;  but  for  small  lathes  of 
2in.  or  3 in.  centre,  the  mandrel  will  run  well 
enough  in  the  bored  casting,  and  most  of  these 
lathes  are  so  made.  If  it  were  a  matter  of  absolute 
necr«itv  to  tit  a  lathe  by  file  alone,  a  single-cone 
and  back-centre  would  bis  the  easiest  to  manage. 
Ws.  will  buy  the  lathe  complete.— O.  J.  L. 

[48732.]—  Indloa tor  Diagrams  — It  is  evident 
that  you  may  work  your  engine  with  a  far  loss 
expenditure  of  fuel  than  you  are  now  doing ;  and 
may  attain  this  result  by  having  a  more  modern 
slide-valve,  having  lap  to  cut  off  your  steam  at  j  or 
I  stroko,  and  you  will  be  amply  repaid  for  the 
trouble  and  expense.  I  presume  that  yours  is  one 
of  thq  cases  in  which  the  valve-gear  operates  the 
steam  at  one  end  and  exhaust  at  the  other  by  the 
same  movement.  In  this  way  you  suffer  from  the 
double  waste  of  tho  steam  not  being  cut  off  till  the 
end  of  the  stroke,  and  considerable  back-pressuro 
caused  by  a  full  cylinder  of  high-pressure  steam  not 
being  able  to  exhaust  through  tho  passages  so 
rapidly  as  it  ought  to  do,  to  produce  a  good  ex- 
haust-line on  the  diagram.  It  is  a  pity  that  you 
did  not  supply  the  scale  of  diagram  and  revolutions 
per  minute  in  your  data.— FEtn.  WiutEn. 

[48732. 1— Indicator  Diagrams.  —  Supposing 
that  tho  diagrams  were  correctly  taken  (which,  to 
me.  seems  rather  doubtful),  then  wu  wdl  begin 
with  the  left-hand  diagram.  Steam  is  admitted  all 
right,  and  cut  off  is  good,  but  tho  exhaust  valve  is 
closed  very  much  too  soon.  If  the  valve  just 
began  to  close  when  the  piston  hail  to  move  1ft.  to 
reach  the  end  of  its  stroke,  the  cngino  would  work 
much  better.  These  latter  remarks  apply  to  tint 
diagram  from  opposite  end  of  cylinder.  The  cut-off 
is  not  quite  equal  in  tho  two  diagrams.  I  write 
the  aWo  under  the  supposition  that  when  the 
diagrams  were  taken  the  link  was  in  full  gear.  If 
it  was  not,  then  that  will  account,  to  a  great 
extent,  for  tho  earlv  closing  of  tho  exhaust  valves. 
A*  yon  give  no  scale  for  diagrams,  and  don't  say 
anything  about  position  of  link,  I  have  explained 
tho  diagrams  as  puldished.— Lidoe  Omsia  Viscrr. 

[48733.]— Brittle  Brass  Wire.— You  can  make 
your  brass  wire  as  soft  as  possible  by  heating  it  to 
a  red  colour.  It  can  be  subsequently  converted 
into  spring  win  by  drawing.— Xt/sc.  Dob. 

[18733.]— Brittle  Brass  Wire— Tour  wire  has 
probably  been  exposed  to  the  fumes  of  ordinary 
coal  gas,  which  contains  much  sulphur.  Nothing 
will  make  tho  brass  "  good "  again :  but  the 
drawing  of  it  through  a  flame  sufficiently  hot  will 
allow  of  your  bending  it  without  its  breaking. — 
J.  N.  W. 

[48733.]—  Brittle  Brass  Wire  — Heat  it  to  a 
low  red,  and  either  let  it  cool  or  quench  in  water  - 
it  makes  no 


[48733.]— Brittle  Brass  Wire.  Thiscommonly 
occurs  with  all  ironmongers'  brasswork  in  a  London 
atmosphere.  I  havo  been  told  that  making  the 
wire  red-hot  and  plunging  in  water  will  renew  its 
vitality.  It  will,  of  course,  lie  snft,  if  a  cure  is 
cfTcctcd ;  but  this  I  cannot  answer  for. — J.  K.  P. 

i  [48740.] -Science  and  Art  Cusses.-"  Elec- 
trician "  will  final  all  the  information  he  requires 
in  tlic  "  Science  Directory,"  which  he  mar  get  by 
sending  six  stamps  to  the  Science  and  Art  licpart- 
meiit,  South  Kensington. — S.  O.  Two. 

[48740.] — Science  and  Art  Classes.  -  Oct  the 

Art  and  Science  Directories  from  the  Secretary  of 
the  Department  of  Science  and  Art .  They  contain 
all  information  as  to  the  establishing  and  committee 
of  such  classes.  I  should  think  it  very  doubtful  if 
you  could  ,get  many  pupils  for  science  in  such  a 
small  town,  and  art  is  not  in  a  flourishing  condition 
in  Ireland  at  present.  The  act  is  the  same  in  Ire- 
land as  in  England.  The  rate  of  subscription  would 
vary  with  the  "quality"  uf  the  pupils ;  but  the 
department  insists  that  the  night-classes  shall  be 
cheap  to  allow  artisans  to  receive  instruction.— 
C.  J.  It.,  Vcutuor. 

[48741.]—  Lever.—  I'rcasuro  (T>)  multiplied  by 
its  instance  from  the  fixed  point  or  fulcrum,  is  equal 
to  tho  weight  multiplied  by  its  distance  from  the 
fuli-rum.  That  is.  I*  x  1  =  140  x  1U  .'.  pressure 
=  14001b.— J.  A.  B. 

'4H7I5.]  Winter  Sketching.— I  should  advise 
"J.  B."  to  get  a  small  iron  corrugated  house, 
which,  I  believe,  ran  be  purchased  for  a  few 
pounds.  These  houses  can  be  takrn  to  pieces  or 
rigged  up  in  a  few  minutes.  The  other  day,  when 
I  was  in  London.  I  sow  a  housn  which  would 
exactly  answer  "J.  B.'s  purpose,  in  a  place  called 
"  Holbom  Well,"  between  the  Viaduct  and  Mack- 
friars;  it  was  like  u  small  sentry-box,  with  a 
window  in  the  side,  and  if  I  were  going  to  sketch 
I  tliink  that  would  be  the  kind  of  Iiuujo  to 
purchase — W.  Scotland. 

[48740.]— Corrosive    Sublimate.  -  I  know 


cliief  solvents  of  corrosive  sublimate  are  water  (hot 
I  in  3,  cold,  1  in  lb),  alcohol,  ether,  nitric  acid,  and 
hydrochloric  acid. — It.  F.  Phettejoils. 

[4S7')2.]—  Tea.— For  goodness  sake,  let  us  have 
something  left  to  drink !  Wo  can't  all  live  upon 
dirty  water.  The  country  now  swarms  with 
teetotallers  and  abstainers  ;  they  tell  us  that  good 
liquurs  such  as  champagne  and  .Tohaunisborg  were 
only  made  to  be  thrown  into  the  gutter.  They 
"  rob  a  poor  man  of  his  beer,"  without  fora  moment 
considering  whether  he  can  find  any  substitute  to 
keep  body  and  soul  together.  Do  these  gentlemen 
who  go  home  after  a  temperance  lecture  and  sit 
down  to  their  comfortable  tea  and  coffee,  of  which 
they  consume  buckotfuls,  know  that  in  many 
towns  and  villages  the  poor  cannot  afford  to  pur- 
chase a  drop  of  milk  from  one  year's  end  to  the 
other— and  what  a  beastly  (there*  is  no  other  word 
for  it)  mess  tea  with  a  little  coarse  brown  sugar 
and  no  milk  is  >  In  the  village  whore  1  now  live, 
milk  is  only  to  be  got  at  from  .VI.  tubd.  a  quart,  and 
whole  families  among  tho  poor  go  without  it  alto- 
gether. With  reference  to  "  Iris's  "  question,  of 
course  tea  and  coffee  in  excess  are  bad— every- 
thing in  excess  is  bad;  too  much  pudding 
will  choke  a  dog,  and  too  much  turtlo  soup  is  bad 
for  an  alderman.  There  are  hosts  of  drunkards  in 
England  :  they  require  particular  treatment— to  bo 
kept  from  drink;  there  are  hosts  of  scrofulous 
people  :  they  also  require  particular  treatment— let 
us  say  cod-liver  oil  and  steel  ;  but  this  is  no  reason 
why  all  England  should  bo  forced  to  take  cod-liver 
oil  and  steel.  There  was  a  large  gathering  of  tee- 
total  lecturers  a  week  or  two  since  in  the  county 
town  near  which  I  reside.  Some  of  the  lecturers 
were  hospitably  entertained  by  a  family  of  my  ac- 
quaintance. On  the  return  of  these  gentlemen 
from  their  lecturing,  one  of  them  consumed  at  his 
dinner  eight  large  cups  of  very  strong  tea,  and  the 
other  the  same,  or  nearly  tho  same,  quantity  of 
cofTee,  while  the  lady  of  tho  house  drank  with  her 
dinner  ono  glass  of  fight  claret  with  water.  Now, 
1  ask  any  of  your  readers,  with  a  grain  of  conunon- 
seutie  in  their  heads,  to  tell  mo  which  of  tho  two 
parties,  the  lady  or  the  lecturers,  had  the  most 
wholesome  meal.  Now,  I  havo  ono  suggestion  to 
make  to  abstainers  anil  teetotallers.  Before  they 
deprive  the  poor  of  all  their  little  comforts  in  tho 
way  of  food,  lot  them  expend  their  energies  in 
endeavouring  to  make  some  arrangement  whereby 
they  (the  poor)  may  be  enabled  to  obtain  a  supply 
of  'wholesome  milk.    If  they  can  establish  cow  or 

rt  clubs  in  all  villages,  then  tea  and  coffee  will 
a  wholesome  and  nourishing  substitute  for  beer 
and  spirits :  but  at  present,  1  consider  that  it  is 
far  preferable  that  tho  hard-labouring  poor  should 
stick  to  their  small  beer  rather  than  injure  their 
stomachs  by  swamping  thorn,  with  stiong  tea  and 
coffee  without  milk  ;  anil  I  fancy  that  should  the 
lady  I  have  referred  to  above,  and  her  guests  the 
lecturing  clergy,  wish  to  effect  an  insurance  on 
their  lives,  thai  the  lady  would,  atttrit  paribiu, 
be  ablo  to  do  so  on  very  much  more  favourable 
terms  than  tho  tea-drinking  guests.  Ask  Dr. 
Edmunds.— F.  B.  C.  S. 

[48752.1— Tea.— Begging  Dr.  Edmunds's  pardon 
for  intruding,  perhaps  "  Ins  "  would  like  to  know 
that  a  good  substitute  for  coffee  may  be  produced 
by  parching  grains  of  wheat  in  a  dry  saucepan  over 

"  F.T  > 


r48756.]-8erevs-PropeUers.-Place  the  blado 
to  be  measured  in  a  horizontal  position,  with  the 
face  downwards,  at  any  convenient  distance  from 
the  centre  of  shaft — say,  4ft.  bin.  ;  place  a  wooden 
straightedge  across  the"  face  of  tho  blade,  and  get 
some  one  to  hold  it  in  that  position ;  then,  by  sight- 
ing and  marking  when  the  line  so  fanned  (by  tho 
edge  of  the  straightedge)  cuts  the  rudder-post  at 
top,  and  the  s  tern  post  or  keel,  as  it  may  lie,  at 
bottom  ;  then  measure  the  three  sides  of  the  angle 
so  obtained— that  is,  from  tho  mark  on  the  rudder- 
post  to  the  top  of  keel  forming  the  perpendicular — 
from  that  along  the  keel  forming  the  base,  and  the 
straightedge  on  the  face  of  blade  forming  tlx'  hvpn- 
thonu-e.  Then  find  tho  circumference  suitable  to 
the  diameter  of  !>ft.  •  the  rin-unifervuco  divided  by 
the  perpendicular,  and  multiplied  by  the  base,  gives 
tho  pitch.  It  will  simplify  the  operation  if  it  can 
he  imagined  tliat  the  propeller  is  bolted  on  to  the 
chuck  of  a  lathe,  and  that  the  rudder-post  is  the 
face  of  the  chuck.  Another,  and  perhaps  a  simpler 
thed.  is  to  take  a  piece  of  string,  and  fasten 
weight  at  each  end  —  two  nuts,  for  in- 
nce  —  throw  it  over  the  blade  when  in 
a  horizontal  piMition,  with  the  faeo  downwards,  at 
any  suitable  distance  from  the  centre  of  shaft. 
Measiim  from  tho  bottom  or  leailing  edge  of  the 
blade  to  tho  string  which  is  hanging  plumb — call 
that  the  lose  of  the  anglo ;  the  length  of  string 
itself  to  tho  following  edge,  the  perpendicular ;  aud 
tho  face  uf  the  blade,  the  hypothenuse,  uud  nrocned 
as  before.  Example:  -If t .  bin.  radius  =  9ft.  dia- 
lneter  -  2v  274ft.  eh-- imi.  r.-as-.  .  vjpp  7».  to 
Ui  the  length  of  perpendicular,  and  lit.  the  feessj ; 
then  28-274  divided  bv  7  and  multiplied  by  4 
loft.  2in.  pitch  nearly*.   By  any  suitable 
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fmn  a  right-angled  triangle  on  the  blado,  at  a 
given  radius  from  the  centre  of  sliaft.  The 
tiy|<oth*nu*o  will  represent  the  breadth  of  blade. 
One  fide  inust  be  ut  right  angles,  and  the  other 
parallel  to  the  centre  of  shaft.  Divide  the  cirrum- 
urence  of  the  given  radius  by  tho  side  at  right 
augh  anil  multiply  by  the  side  parallel,  and  the 
result  will  be  tho  pitch.  -Habtletool,. 

[487S7.]  Portrait  -  Lenses.- Although  |«r- 
trait-lenses  have  not,  bv  any  means  become 
obsolete,  you  are  quite  rigiit  in  »up]«»ing  that  ex- 
cellent purtruiU  may  now  be  cosily  taken  with 
lau<l>cape-leusc-8.— \\  .  Itoijcssox,  Jmc. 

[48759.] -Substitute  for  Hops .-"  Metlunks 

the  brewers  do  protect  too  roach,"  in  the  faooof  the 
fuet  that  values  of  ho|w  have  advanced  to  such  an 
extent  that  substitutes  are  eagerly  sought  after  in 
i  Market,  and  drugs  which  can,  on 
their  bitter  qualities,  be  used  in  the 
manufacture  of  beer,  have  been  in  speculative 
demand  to  such  an  extent  that  in  some  rases  the 
values  have  advanced  JUKI  to  4i"(  per  cent.  It  has 
generally  been  supposed  that  l«cr  could  only  be 
made  "  bitter"  through  tho  medium  of  the  hop- 
plant  ;  but  this  innoceot  delusion  must  be  given  up, 
the  laws  of  supply  ami  ileniaud  having  taught  us 
that  there  are  other  pLauts  not  familiar  to  Keut  or 
Surrey  which  can  tw  used  for  the  samo  purpose. 
Calumbo-root,  well  known  for  its  tonic  qualities, 
has  advanced  in  value  from  22s.,  at  which  it  was 
obtainable  a  month  sine*-,  to  'Jos.  perewt.  ;  camo- 
miles from  40s.  tn  l'.'Us.  ;  quassia  from  A'.i  to  £40 
per  ton  ;  Guinea  grains,  which  have  always  been 
more  or  less  in  use  for  brewing  purposes,  from  32*. 
to  60s.  per  cwt. ;  and  Ute  most  surprising  of  all, 
Chiretta,  a  drug  which  a  mouth  sine*  was  almost 
unsaleable  at  3d.  per  lb.,  ha«  actually  been  sold  at 
SB,  to  :>s.  od.  per  lb.  Good  latter  beer  can  be 
brewed  with  camomile  and  sold  for  something  less 
than  the  ordinary  hundrvd-and-tifty  per  cent, 
profit  which  a  publican  gets  on  a  glass  of  bitter  (of 
the  usual  size)  at  twopence.— t'.  T.  U.  W. 

[l87oj.]— Algebraic  Question.  —  There  are 
two  misprints.  In  the  numerator  of  the  tirst  term 
read :  3«  x  4J.  instead  of  3'  +  4' ;  and  in  the  de- 
nominator of  third  term  read  l  3  +,  instead  of  3  — , 
and  you  will  find  the  answer  2.— Xigel. 

I87G5  Algebraic  Question.  As  the  ques- 
tion stands  it  produces  a  hideous  fraction ;  bdt  if  the 
first  numerator  be  altered  to  3'  x  4>,  and  the  last 
denominator  altered  to  3  +  4«  x  3«,  then  the  cx- 
i  is  equal  to  2  +1-1  =  3-1  =  2.-R. 


[4876C.]  Photography.  —  Tho  negative  and 
dry-plate  should  bo  placed  in  contact,  exposed  for 
a  few  seconds  (moo;  or  less,  according  to  the 
density  of  the  negative),  to  a  gas  or  lamp  flame, 
and  then  developed  iu  the  usual  way.  The  lantern 
condensers  would  be  useless  for  camera  purposes, 
but  the  object -glosses  might  do  if  achromatic. 
What  is  the  focus  'i — W.  Iionrxaoy,  Jus. 

[487C9.] -  On*  and  Leather  —  The  most  efficient 
means  of  preventing  the  deteriorating  effect  of  gas 
upon  leather  is  to  abolish  the  "yellow  flame" 
entirely,  placing  iu  its  stead  tho  electric  light. 
This  changu  would  be  attended  by  paramount 
benefits,  especially  if  you  have  much  leather 
exposed  to  the  light,  as  there  is  no  other  good 
remedy  to  be  recommen.lcd  without  involving  the 
total  abolition  of  the  gas  — Jons  Biru.. 

[48771-1— Patent  Law.  It  is  a  shame  to  worry 
Mr.  Wcthcrfield  with  questions  of  so  trivial  a 
nature,  which  am  answered  in  tho  vfords  of  the 
actual  letters  patent  themselves.  Xo  one  can 
legally  make  a  telephone  or  any  other  patented 
article  for  his  private  use  j  but,  as  a  matter  of  fact, 
owners  of  patents  rarely  interfere,  because  the 
damages  are  small  even"  if  the  infringer  can  be 
found  out.  I  don't  suppose  any  of  the  telephone 
companies  would  interfere  with  a  man  who  put  up 
a  telephone  for  his  privato  use  and  the  amusement 
of  his  friends  at  his  own  house ,  but,  clearly,  a 
telephone  circuit  between  the  office  and  the  factory 
is  a  beneficial  user,  which  the  telephone  companies 
would  justly  regard  as  an  infringement.- Ntw. 
Dob. 

[ 4 8772.]— Coloured  Lights.  -It  seems  unfair 
to  take  up  space*  in  the  "  E.  M."  on  this  subject, 
when  I  havo  in  the  lost  two  numbers  recommended 
a  book,  to  1  v  had  for  3s.  or  4s.,  which  exhausts  the 
whole  subject.  Hut  perhaps  1  may  help  your  cor- 
respondent "  C.  8."  thus  far.  He  dons  not  sav 
what  sire  his  coloured-light  cases  arc.  This  is  very 
taut,  for  these  coloured  lights  require  dif- 
rotnpositioup.  ai  ording  b  size  For  lanci 
.  that  is,  cases  . *^in.  diameter.  I  have  no  trust- 
worthy recipe  but  the  following  (red),  which  is 
splendid.  (Idorate  jsiUsh  20,  nitrate  strontia  4, 
•helhie  4,  calomel  2.  picrate  id  ammonium  I .  Take 
care  the  nitrate  of  strontia  is  good  and  dry,  and 
these  lights  will  not  keep  long.  For  green,  chlorate 
of  baryta  6,  nitrate  of  baryta  2,  calomel  I,  shellac 
I.  For  lin.  to  fin.  cases,  chlor.  potash  X,  nitrate  of 
strontia  4,  shellac  2,  calomel  I.  For  green,  chlor. 
potash  0,  chlor.  baryta  4,  nitrate  of  barvta  3,  shel- 
lac 2,  calomel  1 .    For  large  ensos-that  "is,  Ijia.  to 


i  oi  puiasu  s,  caiomci  i,  cnarcnai  inirej  i, 
1.    Any  pyrotochnical  chemist  will  let  you 
U  these  ingredients  in  fine  powder,  and 
washed ;  but  I  always  wash  my  sulphur 


2in.  in  diameter,  nitrate  of  baryta  13.  pirrate  of 
ammonium  12:  and  for  red,  nitrate  of  strontia  23, 
picrate  of  ammonium  27.  are  as  good  as  any.  All 
coloured  fires  must  bum  the  case  with  Uie  composi- 
tion ;  therefore,  the  cose  should  bo  as  thin  ss  pos- 
sible, and  only  pasted  at  the  last  round.  The  case 
should  be  horizontal,  or  pointing  dowuwards,  when 
fired,  to  get  rid  of  the  cinder  that  forms.  The 
cases  should  be  primed  with  a  few  grains  of  chlor. 
potash  lti,  chorcual  (fine)  3,  sulphur  (washed) 
2,  steariue  2,  and  some  meal  -  powder  or 
portfire  composition  over  this.  Tins  composition 
should  be  pressed  into  the  cases,  enough  to  prevent 
its  shaking  out,  and  a  Very  little  spirits  of  wine 
sprinkled  over  it  will  assist  it  in  holding  to  the  case ; 
hut  it  will  burn  better  without.  If  you  want  to 
judge  of  coloured  fire,  turn  your  hock  to  it. 
Wash  the  sulphur  well.  Full  directions  were 
given  in  a  recent  number  of  the  magazine.  Tie  a 
handkerchief  over  your  mouth  and  n>w  when 
draling  with  picrate  of  ammonium.  Be  accurate 
in  weighing,  and  the  composition  cannot  bo  too 
well  mixed.  Get  your  ingredients  good.  I  have 
given  the  name  of"  a  pyrotochnical  chemist  in  the 
last  number  of  "  E.  M./'  from  whom  also  "  Prac- 
ticus'  "  hook  is  tn  bo  had.  I  may  add  tho  two 
following  fires,  which  will  burn  in  a  heap  on  a 
slate  yr  tile:  lied.  Xitrato  strontia  18,  sulphur 
(washed)  6,  chlorate  of  potash  2,  charcoal  (fine)  1 . 
Green.  Nitrate  baryta  20,  sulphur  (washed)  4, 
chlorate  of  potash  4,  calomel  2,  charcoal  (fine)  1, 
shellac  1. 
have  all 

sulphur  washed  ;  but  I  always 
myself.^I.  F.  E. 

[4877A.]  Recovery  of  Silver.  —  Grind  tltc 
cinders  up  and  boil  with  dilute  nitric  acid  ;  decant 
the  liquid  off,  and  add  just  sufficient  common  salt 
to  precipitate  the  silver  as  chloride.  Dry  this,  and 
fuss  with  carbonate  of  soda. — S.  O.  Two. 

[48775.1—  Recovery  of  Silver.  —  Your  best 
plan,  I  should  say.  would  be  to  endeavour  to 
separate  as  much  of  the  cinder  and  coal  as  possible, 
and  then  to  rc-fuso  with  a  little  fresh  carbonate  of 
soda.  Perhaps,  also,  a  little  nitrate  of 
would  help  tic  fusion.-W.  RoBCisox,  Jc. 

[48780.] — Crank-Shaft.— It  seems  most  likely 
that  the  oil  is  in  fault.  Xext  time  you  are  bothen-it 
with  the  bearing  heating,  mix  some  good  powder 
blaeklead  with  the  oil.  and  use  that  to  it.  White- 
lead  and  tallow,  oi]  and  flowers  of  sulphur,  are 
good  for  curing  hot  bearings.  Is  the  crankshaft 
level"- Labor  Omnia  Vlxcit. 

I4»780.Jr Crank-Shaft. -Ii  "A  Driver"  will 
take  a  spirit-level  and  try  his  shaft,  I  think  he  will 
find  the  flywheel  end  the  lowest :  if  so,  he  must 
take  the  brass  out  and  pack  it  up.  so  that  the  two 
bearings  come  exactly  level.  —  Youso  Wuxix- 

WttJOHT. 

[4S780.]— Crank-Shaft.— The  hnating  of  your 
bearing  is  probably  caused  by  the  fact  of  the  sur- 
faces being  worn  to  as  to  prevent  the  shaft  from 
taking  a  proper  bearing  upon  the  brasses.  The  best 
remedy  in  such  cases  is  to  raise  tho  shaft  and 
thoroughly  clean  both  it  and  the  brasses,  then  cover 
with  a  paste  of  powdered  plumbago  and  oil.  If  it 
happens  to  be  the  back  bearing  and  your  flywheel 
be  tolerably  heavy,  you  might  also  try  running 
without  a  cap,  keeping  a  piece  of  clean  suet  uixm 
the  journal,  and  occasionally  oiling.  —  Fred. 
Waijckb 

[48781.]— Pumps.— It  is  very  unusual  for  the 
mictinn-pipo  to  be  affected  in  this  way ;  but  if  the 
pipe  be  long,  so  that  the  bucket  or  plunger  has  a 
considerable  column  of  water  to  maintain  during 
the  commencement  of  its  return  stroke,  and  conse- 
quent r  losing  of  tho  valve,  an  ordinary  chi-ck- 
valve,  suitable  for  the  size  of  the  pine,  fixed  to  the 
bottom  of  the  same,  will,  no  doubt,  remedy  tho 
vibration.  If  the  discharge  pipe  was  similarly 
shaken  at  each  stroke,  an  air-vessel  would  provo 
beneficial,  if  tlxedabovethedischarge-yalve.-FRED. 

WaAKKII. 

[48781.]— Pumpe.— There  are  many  tilings  that 
will  cause  a  knock  on  a  pump.  Are  your  suction- 
pipe  ends  supported  in  any  way  ?  Are  tho  holes  in 
ends  of  pipes  perfoctly  free  and  clear!1  Tho  teeth 
in  spur-wheel  are  probably  wom  just  at  the  ixtint 
where  the  ram  begins  the  down-stroke.  A  small 
sniffing  valve  iu  suction-valve  box  will  often  cause 
tho  valve  to  work  quietly.  If  "  A  Driver  "  likes 
to  advertise  bis  address,  I  shall  bo  happy  to  corre- 
spond with  him,  having  pumps  under  my  own  care. 
-  Labor  Omnia  Vixcit. 

[48784.]— Photographic— You  might  recover 
the  silver  by  precipitation  with  xinc,  or  by  boiling 
with  caustic  potash  and  grape-sugar :  but  the  best 
plan  is  as  per  my  reply  to  48.V24,  p.  279, 
— W.  ItonixBoN,  Ivy. 


»  influenced  by  the 
ind  has  lor  ought  to 
with  their  tension.- 


[48786.]       Piano    8oundboard.  —  To  Mr. 

Davies.— If  the  soundboard  of  a  piano  were  like 
that  of  a  violin  -equal  in  its  dimensions  both  at  the 
bass  and  treble  end  the  difference  iu  thickness 
would  bo  a  very  importaut  consideration,  and 


at  tho  treble  ;  but  as  it  depends  almost  entirely 
upon  the  burs  for  its  rigidity,  its  tliickness,  within 
reasonable  limits,  is  of  very  little  account.  The 
theory  of  Koundlxnard  construction  requires  that  its 
elasticity  should  be  increased  according  to  the 
number  of  vibrations  it  is  expected  to  undergo. 
Tliis  sounds  rather  formidable  ;  but,  in  a  piann,  it 
is  rendered  extremely  simple,  from  the  fact  that  the 
size  of  the  soundboard  varies  in  much  the  same 
proportion  ;  therefore,  if  the  bars  are  everywhere 
of  the  same  thickness,  their  resistance  and  elasticity 
will  increase  iu  pretty  nearly  the  same  degree. 
The  tone  of  a  piano  ilcpcuds  upon  (1)  the  length 
ami  thickness  of  the  strings.  (2)  tho  thickness  and 
blow  of  the  hammers,  and  (31  the  strength  or 
rigidity  of  tho  soundboard ;  and  these  three  con- 
ditions are  so  intimately  connected,  that  it  is  im- 
possible to  give  a  reliable  rule  for  either  of  them 
separately.  For  an  ordinary  4ft.  wooden  back  tho 
soundboard  may  be  a  full  {in.  thick,  with  a  single 
liar  between  each  braciug  of  Jin.  pieked  spruce, 
3in.  wide,  each  end  of  each  bur  being  tapered  from 
12in.  in  tho  bass  to  4in.  or  5in.  in  the  treble.  If 
there  are  two  bora  between  each  bracing,  they 
should  not  exceed  Jin.  in  thickness,  nnr  2in.  in 
width,  the  taper  being  a  trifle  shorter.  In  a  back 
of  this  description  there  must  necessarily  be  a  space 
of  about  4in.  behind  the  bracings  which  it  is  im- 
possible to  bar  at  all.  This  will,  in  a  measure, 
cause  an  unequal  vibration  of  the  soundboard,  and 
affect  tho  enspnou  of  the  tone,  by  giving  it  a 
hollow  sound,  though  this  is  generally  less  per- 
perceptible  with  two  bars  than  with  one.  The 
soundboard  should  bn  in  all  respects  the  same, 
whether  it  is  for  a  bichord  or  a  trichord,  unless  it 
should  happen  that  the  latter  is  worth  more  trouble, 
since  a  soundboard  should  bo  influenced 
vibration  only  of  the  string 
have)  nothing  whatever  to  i 
W.  If.  Davies. 

[4878!).]— Scented  Soap.  —  Toilet  soaps 
commonly  made  by  rcmclting  the  ordinary  si 
and  adding  the  desired  perfume.  In  making 
Windsor  soap,  cumin  oil,  oil  of  lavender,  or  oil  of 
thyme  would  be  used  to  scent  it.  The  perfume  for 
rose  soap  is  attar  of  roses,  oil  of  roses,  or  gilliHower 
water.  As  you  do  not  say  anything  about  the 
colouring  matter,  I  presume  you  havo  been  suc- 
cessful iu  Unit  branch  of  the  manufacture. — W. 
Hbnlet  KicuatoSD,  lhukside  House,  Booth" , 
Liverpool. 

[48789.]  - Soented  Soap.— See  Picsse's  -'Art 
of  Perfumer}"."— K.  K.  PsumBJOH-X. 

[48803  ]  -Locka.-Chubb  and  Son  have  locks  to 
suit  any  sizo  and  shape  of  desk,  and  they  are 
practically  unpickable.  3.  You  can  have  a  kind  of 
spring  catch  fixed  one  at  each  end  of  the  bag. 
They  arc  better  that 
bags  generally  have  t 

-[48807.1  -Influence  of 
alttia.-I  cannot  tell  "Gamma"  what  effect  the 
climate  of  Australia  or  South  Africa  would  have 
on  neuralgia ;  but  I  can  assure  him  that  a  proper 
application  of  galvanism  would  remove  the  com- 
plaint ;  and  if  he  will  advertise  his  address,  I  will 
write  and  tell  him  how  to  go  to  work  ;  or  if  within 
reach,  he  is  welcome  to  try  my  apparatus  beforv 
making  any  of  his  own.— W.  S.  W. 

[48807.]  —  Influence  of  Climate  en  Neur- 
algia. —  Perliaps  my  experience  may  be  of  us*? 
to  "  Gamma."  I  was  troubled  for  nearly  a  year 
right  off,  besides  a  previous  attack  or  two,  and 
swallowed  all  manner  of  remedies,  both  from  doctors 
and  others.  At  hut  I  gave  it  up,  and  took  to  a 
good  deal  of  walking  mure  than  before.  It  die- 
appeared  in  three-  days  j  and  so  long  as  I  keep  up 
tho  out-door  exercise,  I  have  no  return.  Xeurolgus 
is  often  tho  effect  of  too  much  confinement.— E. 
Hoi.jrea. 

[48809.]—  Bleotrical  —  To  "Siojxa."— I  do  not 
remember  the  probable  internal  resistances  of 
the  two  batteries,  and  the  answer  depends  on  this. 
But  there  is  no  legitimate  comparison.  Ignoring 
the  resistance,  twice  as  many  Doniells  would  bo 
needed  to  give  the  force,  and  this  would  be  the 
number  against  a  large  external  resistance.  But  as 
]  the  internal  resistance  of  the  Daniell  is  many  times 
that  of  the  bichromate,  it  would  he  necessary  to 
couple  up  in  parallel  circuit  as  many  times  that  as 
represents  twice  tho  difference  betwwu  the  resist- 
ances of  the  cells ;  that  is,  if  tho  R  of  one  Dauidl 
is  six  times  that  of  one  bichromate,  it  would  require 
12  rows  of  8  cells  to  give  tire  same  current  against 
a  very  small  external  n-sistannc  as  four  bichromates 
would  give.  The  external  resistance  is  on  i  wmilttol 
port  of  such  a  question.— Swua. 

[48810.]  Force  of  Blow.-This  is  measured  by 
(w  /  2,  or.  which  amounts  to  the  same  thing,  it  is 
equal  to  the  product  uf  the  weight  multiplied  by 
the  fall.  The  locwt.  will,  therefore,  have  to  fall 
twice  as  far  as  the  30cwt.— that  is,  it  must  fall 
14ft.-W.  A.  S. 


a  vrrv  importaut 
•  Sam  "  would  be  quite  right  iu 


it 


Tint  first  sheet  of  the  geological  map  of  Europe, 
decided  upon  at  the  Bologna  Congress  of  last  year. 
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fV  inbn  swaf  titlr*  0/  .,•„■■  ■■  wait*  mssln  ssas- 
nrmd  /»r  fir*  asnaU  art  iwrttd  in  r»  is  Oil  and  if  ml! 
unnvW.f.  rrptalM  Umt  wets  aftmearii.     IT»  tn 
».r  rw*V,  anil  laei  „w  1A,  /,,<  „„(  „,J  i,/vnuU, 
is-j,  cs/er  tar  ,J  Oeir cWr,6.ter,. 
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Iftec?. 
«f«rr. 
481 03. 
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4HII9. 
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Crucible  Steel,  1 


QUERIES. 


iilng  that  ran 
1  nil  by  passing 


;»H*17.1-Bostoring  Silk  and  Woollen  Goods. 

—Can  any  of  vout  readers  give  any  means  for  reatoruiK 
the  nraruul  colour  of  black  ailk  and  woollen  gooda,  when 
on  briny  put  under  pre  suture,  a  jet  Mack  turns  to  a  white 
or  greyish  black  I  It  must  be  aomethl 
caaily  applied,,  and  Hint  will  not  nib 
goods  through  the  handa.   T.  II.  W. 

[iHSiS.i-The  Weather.- Apart  from  mv  nan  Will 
and  varied  experience  of  wcuther  throughout  the  world 
(which  la  a  personal  matterj,  the  recent  public  eomiuetita 
on  the  present  month's  weather  emboldens  ine  to  aak.  by 
your  lea  re.  adeatine  readers  uf  the  "EM."  if  any  reason- 
ry  can  be  found  to  aeeount  for  the  very  varied 
of  Kngtand's  climate  '  J,  though  a  careful 
r  of  the  barometer,  *c,  can  And  no  real  clue,  and 
my  experience  of  weather  in  the  China  seas,  where  l-loin. 
is  not  inconsiderable,  and  also  in  8.  America,  where  vio- 
lent storms  are  not  uniuual,  proves  inounteatahly  to  one 
that  we  in  thia  country  know  next  to  nothing  about  the 
lawa  of  "  our  "  weather  Why,  as  a  rule,  gloom  !  Why 
so  without  mm  •  Why  almost  incessant  damp  !  I  have 
studied  Maury  and  other  authorities,  and  have  personally 
siLn—wed  weather  in  various  quarters  of  the  globe :  but 
I  confess  I  cannot  explain  the  extreme  variability  of  our 
climate.—  E  K,  Couiv. 

■'  twie 1  •  Casting  Blowpipe  Solder. -Can  some 
one  kindly  gi«e  Information  as  to  the  method  usually 
adopted  in  making  the  long  Uiln  sticks  !  Alan  whether 
unvihiiur  can  be  added  to  the  alloy  to  cause  the  solder  to 


.  - Smell  from  Gas-Stovea.  Will  one  of 
the  "  E.  M,  ;  readers  kindly  tell  me  the  beat  and  resist 
way  to  prevent  a  beer-warmer  or  muller  from  giving  off 
an  nnbearahle  smell  of  burnt  gas  t  Then  a  do  «a»r  way 
of  carrying  a  small  flu*  from  It,  aa  the  warmer  is  in  the 
centrv  of  bar-enunter,  and  not  uiahed  tn  tie  aliif  u*l  la  it 
'"-'I  t  y  I?,.  >-ll..»  I'  •  .  1  Lhuuul.t  .1  ought  Uj  hum 
Woe.  •*  Ihere  u  a  perforated  tube  to  adtuit  air  before  the 
gaa  reaches  the  ring-burner. -lijitrirrca. 

TPUterlnr  Solution  of  Citric  a\old.- 
nd  kindly  inform  ine  what  to  flltw  a  strong 


add  through  1  I  have  tried  "aitermg" 
hum  of  th«'  solution  on  t" 


paper ;  but  the  action  of  th«'  solution  on  the  paper  causes 
it  to  leave  a  deposit  after  it  is  Altered.  It  must  extract 
some  alkali  or  something  out  of  the  paper  during  the  pro- 
orsa  — Oai  is  a  Fix, 

Tr*!??L  T:14***1  _The  Petroleum  Act.  Will  Mr. 
WetherrkM.  or  any  one  versed  in  the  above  Act,  kindly 
cvp..und  it  in  relation  to  the  fallowing  I— A.  made*  in  a 
town  where  there  is  a  Local  Board,  to  wham  he  applies 
for  a  license  to  store  petroleum,  and  it  is  granted  for 
f*-Wr»  sustAj  al  a  /«  ,./  iuv.  ihiUxufi  aaa  nrprnrt.  B. 
Irvca  tn  a  village  where  there  Is  no  local  board,  and  he  has 
In  apply  to  the  magistrates  in  petty  ataslons  aaeeruhlcd  in 
A.  •  town,  and  it  is  granted  him  only  for  w  sisaiss  al  a 
•*■«>*»•  .'  Is  this  legal,  and  why  oannot  B  get 
ha  h'.TOse  for  the  same  linn  and  fee  as  A.'a  !  I  do  not 
think  it  justice  for  the  law  net  to  be  equally  applied  hi 
village,  and  towns  alike  1-Jinao. 

'issa  ]  Homan  -  Candle  Stan.  Will  J.  B. 
nMchard  kindly  dearnhe  bow  lloman  cainllcs  stars  are 
tnanofactund  by  thcpiunping  method  l-J.  8. 

••  ,/B^^•^-,A»*^o«lomlc*l  The  Tide..  -  Will 
F.RA.S.,"  or  some  other  kind  reader  oi  the  "  E.  M  ," 
help  me  in  the  following  dimeultlea  concerning  the  tldea  ' 
— wnen  the  sun  and  moon  are  in  conjunction  >t  new 
moon j  we  experience  a  high  tide,  which  uthareauitof  the 
•am  of  thci,  al  tractions  upon  the  earth  and  th«  water  on  both 
aulas  of  the  earih.  Surely  when  the  sun  and  moon  are  in 
oration  (at  full  moonl;,  we  ought  to  experience  a  very 
•mall  Ode,  which  would  b.-  the  result  of  the  difference  of 
their  attractions.  Yet  thia  to  not  the  caw,  as  the  higbesi 
una  is  at  fall  moon.— Bxsnre  Pis  km 

C«BK  !— KiTeting  Pottery  and  Glass 


._VwZaJ  Pottery  and  Olaaa.— WD1 

S^3"£a€rS?^;M 


H*!!>V'  — Bench  Lathe.  I  have  tl>e  neeaaary  east- 
ings, flywheel,  *c,  of  a  lalge  beni  b-lalhe,  and  would  feel 
obliged  to  any  correspondent  alio  would  give  me  instruc- 
tions for  setting  up  aaine.  making  the  stand,  bed,  &c  '. 
Abo  the  brat  wood  to  use  for  bed  f— Purjai. 

!iMKf7."  -  Steam  Boiler. —I  should  fed  much  obliged 
if  some  of  your  numerous  eorreepondenta  would  explain 
why  my  steam  Isnller  does  not  keep  up  steam  as  tt«hould! 
It  is  a  horuxintal  boiler  lofL  long,  and  4ft,  3in.  diarn., 
centre  flue  containing  fumaec  2ft.  diam.  ;  gnite-bars 
3jft.  Ion*; ;  three  Oallowny  tubes  j  bridge  of  firebrick ;  the 
draught  is  carried  from  furnace  m  centre  flue  back,  and 
split  there,  carried  at  both  aide*  through  wide  flues  to 
within  !nn.  of  front,  then  dip  down  and  under  centre  of 
boiler  bottom  to  smokestack.  The  draught  is  good,  and 
with  the  most  skilful  tiring  it  will  keep  up  aolh.  of  ateam. 
'Hie  engine  or  puton  is  «(in  diam  ,  lHin.  stroke,  1*5  revs, 
per  minute.  The  work  is  driving  a  Sftin  circular  saw 
through  8m.  deala,  or  driving  a  frame  with  six  vertical 
saws  through  12in.  red  pine,  never  both  together. - 
Waxtixo  Stxam. 

[•8R».]-  Oaa-Enffine.— t  have  a  S  man-power  gas- 
engine  by  your  late  correspondent.  "  Sunlight.  '  new, but 
cannot  get  it  to  work.  Can  anyone  who  has  arm  one  at 
work  give  mo  any  information  as  to  adjustment  of  valves, 
ate.  1  I  may  say  mine  is  a  low-pressure  one,  with  .ingle 
cylindrical  valve.  If  it  is  of  any  use.  I  should  like  to 
have  it  working.  If  not,  I  am  quite  prepared  to  break  it 
up,  and  sell  it  for  old  in*i.  as  I  am  talker  doubtful 
whether  it  ever  did  or  ever  will  work  by  jraa.  Addrcas 
advertised  this  week.-  Dr*  Browse. 

1ISSS9.'  -  Lathe  -  Bed.  -I  should  feel  obliged  if 
11  K.  P.,  Iiverpool,"  or  some  other  kind  reader,  would 
help  me  out  of  the  following  dilReulty  :  T  have  to  make 
a  lathe-bed  3Mn.  long,  with  gap,  and  request  information 
with  respect  to  the  pattern  :  what  thickness  should  sides, 
*c„  t«,  and  how  is  pattern  made  so  as  to  be  taken  from 


the  land  ! 

Beaters. 


I  ine] 


aectiim,  with  sires.-  W.  H. 


4f*O0]- "Wood  Bending-.  -  Will  any  of  your 
how  C  bend  iin.  hoards  I  Alao 


-Emboeaing;.  -Will  any  reader  kindly  in- 
>w  1  enn  em  bos.  leather,  similar  to  book -covers! 


n  ii'!'*!  ■  L;r.ill> 
the  beat  and  cl 
R  r 

;»»i3i  1 -Electro-Magnet. -I  have  a  pieco  of  soft 
iron  5u.  long  by  fin.  diam.,  which  I  wish  to  make  into  a 
horaeahoe  electro-magnet,  How  shall  1  proceed,  what  sixe 
wire  shall  I  get,  and  what  kind  !  liow  many  layers  shall  I 
wind  on  to Jet  the  best  lift  log-power  with  four  BuBsena 
I'luart  1  !  Do  I  require  bobbins  1  Is  this  the  proper  way 
to  wind  the  wire  t  AfteT  I  have  wound  round  one  limb,  I 
wind  the  other  on  the  contrary  direction.  What  weight 
would  it  carry  t    Will  be  grateful  for  correct  Information. 

W.  k.  H. 

form  me  1 

— E.  Miai 

ItBeSB  J-Henry'e  SoluUon  of  SalU.- WO!  any 
reader  tell  me  bow  to  make  thia  useful  medicine  I  I 
understand  it  is  composed  of  Epaom  salts  and  sulphuric 
acid  ;  but  I  wish  to  know  the  proportions,  ami  how  to 
make  up.  -PxaTHsHlftlt  Faaura. 

;i«i  ;  Natural  Waters.— Would  Mr.  Allen,  or 
some  other  of  your  able  chemical  eontribatora,  kindly 
describe  how  U  eetimate  quantitatively  tbeCaCX)j,(  'urK>i, 
MgCOi,  and  MgHO(,  in  natural  waters  '  I  can  rind  the 
Cu  and  Mg,  but  I  do  not  know  how  to  find  the  proportions 
in  which  they  exist  as  carUmates  and  sulphaua  in  the 
water.  Has  the  total  quantity  of  CO,  and  80,.  both  free 
and  combined,  to  he  first  found,  and  then  the  proportions 
In  which  these  acids  c  nibbled  in  the  carbonates  and  eul- 
ihatea  of  lime  and  magnesia  found  in 


;i.iii!c-i 

w.  a. 


lev.-,  Fusible  Fluga.  Will  w  ,f  ,,JUr 
readers  kindly  gi<e  the  reeulu  of  their  experience  in  the 
use  of  fusible  plugs  for  steam-boiler  f  11  maces,  stating 
what  reliance  can  be  plaerd  upm  them,  the  beat  form  to 
be  MBf,  and  are  they  generally  used,  or  only  seldom 
used,  at  the  present  time  for  steam-boilers  ! — Coxstaxt 
Raanaa. 

.'48KK  '—Continuous  Brakes.— I  would  like  to 
aak  Mr.  Stretton  what  he  considers  the  brat  kind  of  brake 
to  use  in  a  abort  line  listing  stoppajrea  every  two  mites 
Further,  if  any  of  "  ours  "  can  state  the  price-  naming 
the  brake— that  each  uf  the  following  vehicles  would  cost, 
fitted  complete  !— Six-wheel  carnage,  usual  length ;  four 
do. ;  six-wheel  van  ;  four  do  ,  ordinary  tauk-«ngina,  six 
wheels  single.  The  cost  is  to  include  all  Labour  of  fixing 
and  all  gear  of  every  kind,  so  that  the  amount  statM 
would  give  price  fltted  of  each 
ready  to  couple  together  f. 
rims. 

kind  arilhlJucaf  Ijlrrcep^ 
please  mform  me  the  simplest  or  shortest  method  haw  to 

ESSSUL?  sr.  XXlL^X. 

sad  we  have  to  And  oat  what  weight  of  metal  is  to  be  in 
tire  so  as  to  come  accurate  to  gauge.  The  persons  that 
have  Wu doing  lt  uU  now  make  aim  at  a  trad.,  se.  r-t  of  it. 


—  Woagiao 
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[WiH.i-CoU-Makin»r.-I  made  a 
coil  lately  by  my  o»n  -iiiallkiioal.il'.-,'  „f  el. 
not  to  my  great  surfoiH',  1  could  hunlly  feel  any  cur 
ps«»»ng,  <"]«■>  joining  a  amall  bichromate  cell  in  the 
circuit;  the  core  Is  »|u  long.  Jin.  Oilek.  After  putting  the 
usual  few  turns  of  brown  paper  anmnd  it,  I  wound  on  the 
core  two  layers  of  No.  Si  eotton-cmeri'd  copper  wire,  tlon 
two  or  three  turns  on  the  pnin  irv  of  foreum  nob^iwper 
steeped  ill  tuelled  lututhn  ;  ou  this  I  wound  ooarlr  two 
ouneea  of  No.  3u  sUk-eover»J  aire.  I  joined  the  tw  .'en.U 
of  primary  to  battery,  the  eonUct-breaknr  in  the  circuit, 
of  course,  tlie  two  ends  of  secondary  to  handle*  The  con- 
tact-breaker will  vibrate,  but  not  so  as  to  keep  Die  buzxing 
uolae  usual  with  coil..  I  lielieve  the  battery  is  plenty 
large  enough,  I*xm  it  will  work  another  roil  in  my 
P"»e"wn  of  about  the  same  siae.  by  the  look  of  it.  splen- 
didly. Will  Mr.  W.  J.  Ijineaater,  or  some  other  electrical 
corresrs-ireb  ut,  please  tell  tne  what's  the  matter !  and 
greatly  oblige— D.  li.  Jo*m. 

The    Microscope    and  BaeiUt 

W^ner<j"l°*  c'vumkeA1-  till' i"'^  '""V?  • 

sp^Uun  of  phU^T-lTw1'1' 

[a88K>.;-Thermopyle.-now  ran  I 
tliermopyle,  and  demonstrate  heat  is 
traction  ot  muscle  T— E.  W. 

[v»Ul .;  Rupture.  To  Dx,  Emrt  xus  I  should  I  -  1 
much  obliged  for  advice.  Mv  child,  aged  14  months,  1. 
Iroubled  with  the  above  We  keep  a  truss  on.  but  in 
spite  of  that  it  wiU  come  down  during  a  lit  of  coughing  or 
crying,  rihould  like  to  know  whether  anything  could  be 
done/by  an  operation,  or  i,  then'  any  chance  ofit » 
all  right  with  the  uuw  ;  The  rupture  was  c 
AxxiuL'B  PUDT, 

;  -  Warm  Bathing.-  This  is  generally  sur- 
poaed  to  relax  and  enervate  the  bodv,  and  most  persons 
are  deterred  from  u«uig  the  warm  lath,  especially  in 
winter,  from  tlie  fear  of  .ateuig  ■  cold,  (m  the  other 
hand,  this  is  said  to  b"  a  jnpular  error,  and  that  thp 
warm  batli,  by  increasing  the  circulation  on  the  aurface 
of  the  body,  renders  it  More  capable  uf  withatandifig  the 
etfei-ls  of  cold  than  it  otherwise  would,  even  at  a  tempera- 
ture of  wr  to  |es>»,  thuugli  to  stay  more  than  twenty 
minutes  or  half  an  hour  with  such  a  temperature,  is  ad- 
mittod  to  be  debilitating.  Will  some  of  "  ours  "  advise  a 
sexagenarian  on  the  subject  who  has  had  congestion  of 
the  lungs  some  years  ago,  and  remains  delicate,  re- 
i|uuing  tare  to  avoid  cold,  but  who  adopts  the  via 
media  of  a  tepid  bath  bi-weekly,  warm  to  tne  hand  but 
•nwibly  cold  to  the  body,  uu  rbung  in  the  morning  !— 
lAiaiiA'.o. 

'W?!3-;-??  Mr.  Wetherneld.-The  executors  of 
a  will  m  which  1  am  interested  rein*  to  giee  me  any 
information  beyond  the  fact  of  mv  being  entitled  to  a  very 
small  legacy.  1  have  seen  the  will  at  the  Probate  Court, 
and  I  Mud  that,  in  addition  to  the  said  legacy,  I  am  one  of 
the  reawuar)  legatees.  The  estate  is  being  wound  up. 
and  I  wiah  to  know  if  I  can  compel  the  executors  to 
furnish  me  with  a  statement  of  aeenonts.  and  how  I 
should  proceed  to  obtain  It  r  What  ia  the  charge  per 


folio  f or  a  certified  copy  of  a  will  t  801^1 
i«f*n  :  To  Mr.  F.  Wetherfleld.— A 


complete  certain  Work  fi 
default,  to  be  fined  Sua. 
course  of  the  work  certain 
are  made  by  agreement  ti 
not  being  finished  by  the  dat 


.  contracts  to 
'  B.  by  a  Mxed  dale,  or,  in 
for  each  day's  delay.  In  the 
litem Uona  in  the  original  plan 
tween  A.  and  B.  The  work 
agreed  upon,  can  A  claim 


that  the  agreement  sa  to  fines  luu  become  absolutely  vosd 
bemuse  of  the  alterations  111  the  " 
'  can  B.  insist  on 


0  plan  t  Or,  on  the  other 
of  the  fines  anhjeet  to  a 
il  of  such  alterations  '.- 


(4*sn J  Rheumatlsrn.-To  n«.  EiwrsD*.— Will 
you  kindly  give  us  us  good  a  letter  on  rheumatism  aa  you 
did  the  other  day  on  gout,  telling  us  how  to  ward  oft* 
attacks  when  subject  to  them  1  Also,  remedies  in  aimpU- 
and  bad  eases,  and  anything  else  that  may  be  useful  to 
know  By  doing  so  1  think  you  will  earn  the  thanks  uf 
the  majority  of  the  subscribers  to  "aura,"  -P,  K.  8. 

r«M6.)  -  Transparencies.  -  To  ••  MICE"  - 
»ouud  you  give  a  utue  fuller  account  of  your  form ube 
than  that  nmtaincd  on  p.  St  of  No.  Mfft  !  Following  that, 
I  have  partially  aurrx-eded.  but  not  quite,  and  think  i; 
may  be  owing  to  inexact  quantities— e.g.,  Jib  of  sulphate 
of  iron  in  a  quart  bottle  which  holds  only  a  pint  and  half, 
makes  a  difference  of  being  either  72  or  128  grains  to  an 
ounce.  Again,  I  cannot  get  a  bright  green  solution  with 
my  sulphate,  but  it  is  a  hrownlsh  muddy  solution.  TJow 
is  this  !  Iaiatly,  several  plates  are,  when  finished,  of  S 
greenish  hue.  owing  to  a  pjwderv  deposit  which  forms  on 
them  and  in  all  parts  of  the  deruloping-di'ili.  Whv  is 
this  !  Mr.  Edwards,  No  e»l.  p  sdda  a  solution  of 
citric  acxd  and  ammonia.  Hare  you  tried  this  addition, 
and  do  yon  recoroiureud  same  !   H.  H. 

;««47j-Noiey  Exhaust  Steam.— I1  shall  feel 
obliged  1 1  anyof  your  kind  correspondents  iwn  inform  me  of  a 
method  of  doing  away  with  the  noise  caused  by  theexhauat 
steam  of  a  pair  of  marine  engines  (  cylinders  Min.  diameter 
blowing  Into  the  chimney.  Is  there  any  means  by  which 
tfchsslase  can  be  done  away  with !— J.  W.  Ricnaao. 

[«rHS.)-Lw*al.-ToMB.  Warnxanxi-D.-Please  give 
me  your  opinion  on  the  following  ease :  A.  died  :M  v.  ars 
ago  poasesaod  of  real  property  value  about  IS.000,  and 
peni  -nal  property  amount  of  which  I  dont  knew.  He 
had  two  sons  and  six  daughters,  and  left  his  eldest  .  n 
1>.  his  sole  executor,  iiSO  in  stated  legacies  to  be  paid  out 
of  "his  real  and  personal  estate,"  twelve  months  after  his 
decease,  to  his  other  son  and  daughters,  which  were  all 
raid  except  to  two  danghteis,  who  continued  to  live  with 
B  ,  the  three  being  unmarried.  Two  years  ago  II.  died, 
leaving  the  annual  value  of  hia  real  estate  to  two  Usstiea 
for  the  benefit  of  three  sisters  and  one  brother,  at  their 
decease  to  become  the  property  of  a  nephew,  and  directiii* 
all  his  "just  and  lawful  debts  to  be  paid  out  of  his  per- 
•  rnal  estate,'*  which  amounted  to  about  £300,  sad  his 
liabilities,  wtth  funeral  and  testamentary  expenses, 
amounted  to  £100  Tbc  unpaid  legacies  were  £100  and 
£70.  The  trustees  divided  the  remaining  X100  between 
the  sisters,  and  said  the  persiaial  estate  was  exhausted, 
and  refused  them  the  £70  balance.  Are  they  legally 
entitled  to  the  full  amount  of  the  legacies  left  tbrm  bv 
their  father,  and,  if  so,  how  will  the  trustees  have  to  raise 
it  t  One  of  them  U  the  future  owner's  father.  When  B. 
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made  hia  will  ten  years  nayo  he  owM  over  £ano4  anJ  hit 
personal  estate  Iben  Would  be  about  £40.  I  think  the 
word  •»  rati"  must  have  been  -unit  ted  in  mistake,  Pra- 
KBIDi 

r«B49,]--Rack  and  Pinion. -TV  dl  any  render 
please  inform  mo  how  to  act  oat  a  rack  fur  *  pinion  of  SO 
teeth— th«t  lis,  how  to  snare  the  teeth  at  the  ruck  M  M  to 
p-    :  ;:■;■■■>  with  the  pillion  "IT.  G. 

(49860.1— Blower  for  Brick  Chimney.— I  want  to 
fix  a  steam  blower  in  a  eliinuwy  that  ia  about  thin,  square 
inside.  To  do  thin  I  intend  putting  an  iron  tube  in  it. 
"Will  someone  plcaae  anjr  which  U  the  moat  effectual :  one 
made  the  shape  of  a  rnur  with  several  holes  In  top  *ido,  or 
s  piece  of  pipe  contracted  at  the  end  to  blow  the  steam  up 
atrniixht  T  J  have  a  notion  that  the  inside  of  aome  loco- 
motive cliiniuevs  are  conr-*hape  inside.  Ia  thin  aoT  If 
an,  should  the  Larcre  or  email  end  be  tm  tnp,  iind  why  T 
The  boiler  la  of  the  Laneaahire  typo.-  K-  n. 

f48fi51.]— Pa  In  tin  *r  Bath.— The  point  having  eome 
off  my  bath  (lined  with  kadi  T  should  be  glad  to  know 
what  ia  the  best  paint  to  u«?  for  rcruintinjr.  and  bow  to 
irmoTc  it,  if  it  ia  n  teeanry  to  do  so,  the  littlo  that  remain* 

On  f— AUATKL'S. 

'4ml2  ]  —Dyeing;.— Having  a  small  quantity  of  mnarv 
rolaarcd  material,  auch  aa  used  to  be  Worn  as  waistcoats 
years  ago,  I  ahoold  be  triad  if  any  reader  would  kttetruet 
« how  to  dyo  it  black  or  other  dark  colour  that  wuuld 
"  )  it  wearable  t-  Awatsiis, 


[4«&a]-To  "Alfojoe"  or  "Fellow  Work- 
man." — Would  you  be  kind  cnoupb  to  mve  complete 
instructions  for  fitting  hairsprings,  r-*p«*<  Ully  to  Genera 
watchea  F  We  hate  had  e/ieehVnt  artkJm  on  the  subject 
by  our  late  and  good  friend  **  SeeotHbV  Practical  "Watch- 
maker,*' but  we  are  told  in  thoae  articles  to  make  a  hraaa 
pin,  and  after  bmarhiny  the  hole  in  collet  to  faaten  hair- 
spring with  the  pin.  I  ran  manage  very  well  all  but  the 
pinning  in  to  the  rollch  I  am  sure  un  srtkle  from 
**  Alfojoe  "  on  this  subject  would  be  gladly  welcomed  by 
other  reader  besides— £.  H.  E. 


■i^RM,)- American  Iron  Planer— I  have  noticed 
hat  the  irons  of  theae  planes  when  new  are  ground  at  a 
very  blunt  angle,  ana  I  should  like  to  know  if  the 


aharpening  on  the  hone  la  to  be  kept  at  the  aame  angle 
(which  I  suppose  would  be  possible  owing  to  the  thinneaa 
of  the  steel},  or  whether  another  bevel,  aa  in  ordi- 
nary beech  wood  plane*,  muat  be  made  f  If  the  latter 
plan  ia  adopted,  does  not  the  iron  want  grinding  more 
frequently  than  that  of  the  EngUab  plane! — Dei «m ca- 
ste. 

[4WM.V  Brick  KoaldB.  ^ntatUfJiebcattaujeaTi 
the  wood  mouUU  with  to  keep  out  the  maggota  or  worma  f 
— Bait  a  Moild. 

(48BS6  \— Electric  Lig/ht  for  Small  Boom.  T 
wiali  to  light  a  email  nxitu  ;isft.  by  Hft )  with  electric 
light.  Will  some  reader  kindly  tell  me  whet  kind  of  lamp 
ia  cheapest  and  moat  suitable,  and  what  ante  ia  neomeary  ! 
Also,  which  ia  the  choapeat  and  beat  tneana  of  generating 
the  electricity,  a  battery — or  a  amail  dynamo  f  I  have 
some  knowlotlgo  of  mechanical  work,  and  might  be 
able  to  make  «omo  of  the  porta  if  I  had  the  instruction*. 
As  it  ia,  1  know  alnioet  nothing  about  the  light.  Kindly 
give  aome  Idea  of  coat,  sad  oblige — J.  A.  R. 

(48857. "*  —  Painting;.—  Will  Mr.  Ptangrr,  or  anyone 
else  who  knows,  kindly  Inform  an  amateur  if  he  run  pro- 
eure  any  book  which  stve*  uaeful  information  oo  the 
abort-  subject !  I  want  iaetruction  which  would  aid  roe  in 
painting  greenhouara  ana  doing  other  out-of  door  work. 
At  prcar-nt  1  buy  my  own  whiteleod,  and  do  a  good  deal 
in  the  painting  line  m  a  haphazard  way  :  but  X  ahouJd 
like  to  nave  anm*  rules  whirn  would  dcai  with  the  uaea  of 
raw  end  boiled  oil,  dryer*  and  turpentine,  with  the  mixing 
of  euloura  and  tho  nature  of  tho  didcrent  coota  from 
priming  upwards!— l)fcVusir>uB. 

(4*58 '—Planing  Macblnee.— Will  same  fellow- 
reader  ini*:nn  xdc  how  the  quick  return  ia  given  tn  plan- 
ing machines,  eitlier  rack  and  pinion*  or  worknl  by  h»ng 
acrew,  and  which  is  conoid*1  red  the  beat  war  of  Working 
bed  •-•crew  or  rark  and  pinion!  A  aketch  of  working 
parts  would  greatly  oblige— J.  D.  A. 

[4*W.J— Peroxide  of  Hydrog-en.— rouW  any  of 
your  leaders  kindly  in  form  mo  of  a  cheap  and  ctfccrusJ 
method  of  producing  peroxide  of  hydrogen.  I  under- 
stand it  is,  or  can  Ik.-  made,  on  a  commercial  scale  1— 
I>.  H.  8. 

(tWW.'-Cliild'e  Diet.— To  Da.  Et»Mi'*!-a.— You 
kindly  auvlncd  ukj  some  tinio  ago  on  bifaut'i  food.  May 
I  again  trouble  you  to  advise  aa  follows  1— My  baby,  age 
twelve  months,  has  no  teeth  aa  ycL  Can  you  kindly 
state  cause  1  Diet  has  been  aa  follows  :  Up  to  seven 
months  he  waa  fed  at  the  breast,  and  with  milk  dilukO 
with  water  :  from  then  to  now  t,flvo  months';,  lie  lots  b»ul 
milk  *l>ghtlr  diluu-d,  and  Savory  and  Moore's  food, 
Llebig'a.  lie  ia  a  strong,  I  -  cldld.  Inclined  to 
stoutness  ;  bowels  in  good  order.  \Vhra  otherwtse,  give 
Gregory's  powder,  or  fluid  maguevia.  lie  had  whooping 
oougb  at  three  months  old.  Will  rou  kindly  state  up  to 
what  age  I  may  feed  as  above,  anil  when  a  stronger  diet 
wilt  be  required  f  All  food  ia  taken  from  a  feeding- 
bottle.— Siovalp. 

[4M1.1— L.N.W.B.  Locoi.-Wilt  "  Pto^^*th^tls.•, 
er  any  other  of  your  com^poudent*,  kindly  Inform  nv> 
wluit  the  pressure -gtiuge  oil  the  1-ft  ».  •  or  the  cub  of 
M  60  Experiment  "  indicate*  '  I  have  beard  something 
about  back-pressure,  lias  It  anything  to  do  with  it  !— 
1L  Bill. 

[488G0.1  -  Medical  -  Chilblain*.  —  To  Da. 
Eim^L"*.  —  I  supp.me  these  come  from  the  follow uugUinc 
causes:  —  ft;  l-'nun  want  of  cirvulation.  thus  :  no  exor- 
ciac  in  cold  weatlwr  ;  '/ij  from  tlic  M>hk1  being  in  a  bad 
state  1  i  [■  i  l  getting  w*1*,  or  damp  fret  in  cola  weather, 
Will  Dr,  Edmuitd*  My  wlut  i*  the  proper  treatment  lor 
the  above  a  ben  they  flrtt  appear,  when  tlie  tooa  are  In- 
flamed and  Itchy  r  Ami  also  when  this  stage  baa  been 
naglccted  or  iro',  properly  treated,  and  Uiey  gvt  into  the 
broken  condition.  I  have  beard  when  they  first  come, 
sleeping  the  feet  in  aa  hot  water  aa  you  can  boar  tit  night, 
ia  good  ;  but  others  say  no :  thus  showing  the  proper  way 
of  treating  them  is  not  well  understood. — If.  V. 

t««sa.]-Vo«a  Multiplate  Machine.  -  To 
Ma.  Mouse*.— I'lease  let  us  have,  if  you  can  kindly  dj 


ao,  working  diawinffa  of  the  Multiplate  Voas.  Is  it  an  ad- 
vantAcv  that  the  plates  should  be  large,  or  that  they 
should  he  numerous  :  that  ia  to  say.  which  gives  better 
effect,  increase  of  aize,  or  increase  of  nnmber  1  Tf  the 
plates  were  of  vulcanite,  would  the  effect  he  better,  or 
would  any  alternation  or  combination  of  glass  and  vul- 
canite plates  be  more  eftlcJeot  tlsan  either  of  theae  sub- 
stances alone  1  In  fact,  what  would  give  the  best  results, 
neglecting  expense  T — A.  W.  8. 

liSVri.*— Electric  Signs.— I  have  constructed  a 
couple  of  mottoes  on  Mr.  Milling's  principle  for  Christ- 
mas decoration*,  but  cannot  get  anything  like  the  effect 
of  those  shown  by  that  gentleman  at  the  Crystal  Ialace. 
They  will  work,  but  the  swing  ia  not  enough  to  give  good 
effect.   A  sketch  would  oblige  Os  Ut-ano, 

^48805.1— Animal  Charcoal.— I  suffer  from  indi- 
gestioo,  fi>r  which  1  h«ve  bee  n  reeomnieii<l*daniiual  char- 
coal, which  I  find  la  beneficial  to  me.  .  W01  same  one  who 
knows  kindly  inform  tne  the  most  economical  way  of  pro- 
poring  the  same  on  a  small  scale  ! — Ooix. 

fttfoo  ;  —Astronomical  Apparatns.— WHl  aome 
astronomic-si  corrcspoDiicnt  tell  me  what  apparatus  it 
would  be  advisable  to  have,  and  its  probable  coat,  in 
order  to  commence  the  study  of  astronomy,  including  u 

UdeMOl-'  r'hn.ii.'li    will  l<    WtuTtt'ii    niig   iifni  JupiVi"- 

moons  night  be  obaerved  f-VV.  H  W 

—  Battery  Power.  —  Ooall  any  reo/ler 
kindly  inform  me  wsUffl  would  have  the  atrotuJ'<e«d  battery 
power  :  a  six -cell  Stw  ••  lottery  leach  cell  ho  Ming  one 
4|uart),  or  a  hichxamnU  .  with  the  saioe  size  cells  '  -  J.  C. 

[48SGBA— Building  Society. -T>>  Mb.  W*m** 
rirLi>. — I  joined  a  Butldmix  Society,  which  started  about 
seven  eeara  ago,  and  aa  1  am  about  to  go  abroad,  I  wish 
to  withdraw  my  aubstxip'ions  in  accordance  with  the  rule 
of  the  Society,  which  sUlca  that  auch  may  be  done  after 
three  months'  notice-  Now,  however,  I  am  informed  they 
wilt  not  he  able  to  refund  for  two  years.  Any  advice  will 
greatly  oblige— R.  L 

[M  ]  -Mechanics.  Con  any  eorresnorir: 
Inihefoll^wmg^oestiMTi-ir-'Oi  ■*'|Y.|lumr.  r'*M"<  hani'V  f 
— !  I)  Two  weurhls  HUpp^>rt  esu  h  other  on  a  rough  double- 
inclined  plane  by  means  of  a  tine  string  passing  over  the 
veatcx.  and  no  friction  i«  esllpd  late  oprrnhVia.  Hhow 
that  the  plane  may  If  tilted  about  either  extremity  of  the 
bsse  through  an  angle  'J  *  without  disturbing  the  sqtuV 
Ubrium,  4  being  the  smrle  uf  friction,  and  both  angle*  of 
plane  being  leaa  tl  sni  M  '  t)  A  plane  sanatoria] 
pentagon  is  fonno>)  <d  Ave  oqji.il  uniform  rod* -  A  B,  lit", 
C  1>,  OB,  and  KA  -  I]  .inU-I  tesjrether.  The  angular 
pointa,BaDd  D.ofJv*-  pentagon  a^'  capable  of  sliding  on  a 
smooth  hariaontai  t>*\,  au<l  tlie  plane  of  the  pentagrm  u 
vertical,  Che  point  C  bebsft  uppennmt.  Hhow  that  if  H  9 
be  the  respective inclinalinns  of  the  pmIs  A  II  and  DC  to 
the  horixon  ia  the  position  of  equUibrium,  tan.  *>r-  urn 
ft.  I  cannot  understand  the  ttrst,  add  it  seems  to  rou  aa 
If  I  haw  proved  |hc  second  impossible.  -  J.  C. 

:w70.i-8vmrnp'B  Theory.  In  Uie  October  Ko. 
of  Htirprr't  Jfafttxtur,  there  ls  a  paper  ealleil  **  thymine"* 
Theory. '*  Can  soy  «f  your  rcjuhTa  tell  roo  wbett 
la  sny  foundation  for  tlie  statements  there  as  to  tlie  tuiJii 
climate  at  the  N.  ]*>'.''.  nut  the  asst-rted  northward  mi- 
gration of  birds  and  anUi*al<*  r  Have  these  stateuvnt* 
received,  of  late  years,  any  o  itiflnnnUon  ?—  K.H.C.H . 

-Subsidence  near  Maidstone.— Abont 
three  weso  since  there  was  a  parngraph  in  the  ftandar.i 
about  a  very  extraordinary  mnking  of  the  earth  near 
Vfaidatone.  Can  any  rciiilnra  there  tell  us  anything 
further  about  this  I  1"  It  I 

[48818-1— flaw-Table.-  Will  witrte  of  our  able  eurre- 
spoodents  inform  inu  the  boat  Way  to  make  a  band-saw 
bible  (portable)  to  cut  cither  square  or  bevel  f  I  want  it 
to  cut  trlloesar  absfts.  My  saw  is  Mil.  haif,  and  fin. 
vine.— A  Yovao  Wnxx1.wao.117. 

[4o*73.]—  Water.  -  Would  "  n.  U.  G.."  ot  any  other, 
help  me  to  reckon  the  f.ill..s-inu*  *  I  havs  a  nun-s.tr- 1 
sheet-iron  tank,  titJi  an  ovrrttow  hole  liu.  horisontally, 
and  9in.  perpefidkuUrly.  awl  the  behj  la  i^in.  below  Up. 
What  la  the  maxiroiiTi  wat>.  r  that  can  flow  through  Una 
hole  !— AsorriiKaTA.ta. 

£48874. 1— Steam  -  Power.  —To  Ften.  Waists  asn 
"  I*.  O.  V." — Aaraciue  with  aft.  wtrxike,  cutting  steam 
off  at  half  ^stroke,  with  JtKb.  pn-sauie.  would  there  be  anv 
savins;  to  increase  the  pressure  on  boiler  and  cut  on* 
earlier  T  If  so,  what  prrnsurv  ahauhl  I  have,  and  what 
should  I  rut  off  at,  and  wliat  advantage  will  there  be  in 
doing  so  t  My  bo  !  r  ■  nld  si  ■  1  lOfJfa  —  Cibhil. 

1488T5.1— Goals.  ''«*ild  any  of  our  BVrkd  r  u-U-rs  in- 
form nue  jsad  a  few  other* t  if  there  is  coal  in  tho  nclgh- 
bourhood  of  Knight'tt-j^iri,  lteuding  I  If  so,  bow  i*  it 
that  they  don't  use  it,  us  coal  is  very  dear  in  this 
quarter  f— Axxtots  vo  Know. 

[4J+*?fl."—  VlCS  for  Bonch.— Would  some  reader  say 
which  kind  is  the  most  suitable  a  vine  with  a  leg,  or  a 
parallel  one  (I  do  not  syjsan  a  "  grip-vKn  " ,  '  Ko^rSJ 

f 4WT7.  ]— BpsT'Shaped  Sewer.  —  An  egg-ahapetj 
aewer.wbuBeuuatu>  t.  rsar  Dsn  I  f  oi  ;re*p«<ti*'uly.wrun- 
ninirfull.  The  low*  t  peal  tealesWthof  ?sji>!t  .iLtngra<lM'Ut 
of  1  in  130,  and  tli-  Mfipi  |  p  m  1  JMsal  .  a*,  u  grsdH'nl  ot 
1  in  etj.  Oan  any  hsct  give  me  a  formula  for  the  pres- 
sure in  lb.  per  sap  ft.  of  the  liqurd  against  the  acwrr 
brickwork  at  any  pjint  un  the  uj^jier  gradient,  and  state 
what  might  he  taken  to  be  the  hreikiug  pressure  per  ft. 
of  good  ordinary  brickwork  in  li.is  lime  under  socb.  con- 
dttfoss  :  the  sewer  Im*uu  awumcl  to  have  no  covering  of 
oarthwurh  above  the  *pnng  ot  tho  arch  !  -  I'xo.tscs. 

[4887&1— Air  Currents.  When  sir  U  forced  through 
a  tube.  (I)  how  can  the  rate  at  wlilch  it  travels  through, 
and  1'2]  Uie  forwani  pp.^suh.-  per  a<^.  In.  exerted  by  it,  be 
measured  I—  R.  A. 

[4HW!».*  Sphygmo graph.— Will  Dr.  KJmunds,  or 
snyfellow-roadw,  say  ii  uVsphigmrfigrapb  is  a  thoroughly 
reliable  inatrumeut  In  cxan«inuig  Wrt-discesa  1  And. 
how  can  an  Ineap-'UKi  v  v  un.  U-  miule  I— K.  W. 

I48880.;-Worklnir  Models  by  Eleotrlcitr.-I 
am  about  to  fit  up  a  numU-r  of  mechanical  models 
about  twenty  In  all— mode  from  cardboard,  and  to  be 
worked  principally  by  a  revolving  motion.  They  are  sit 
small  and  very  lhrht,  tie-  largest  Of  them  being  a  W init- 
ial!!, da.  from  its  base  to  thu  top  of  fans.  I  should  fexl 


obliged  to  anyone  for  information  how  to  work  them  by 
ohYtrtdty,  how  to  apply  it,  the  kind  of  constant  battery 
required,  and  chemloals  for  charging  thu  same  "  Also  if 
It  us  tMMsible  to  work  a  small  tin  yuddle-ateumeT  of  about 
ftin.  in  length,  in  an  aquarium  rT  •  ■'•''>.  with  -  U>  in i'v. 
and  haw  to  da  it,  and  what  to  do  it  with  ,  or  ia  that  sua? 
of  a  steamer  too  small  !— P.  K.  M. 

[48881.]— Engine  Indicator. — Could  any  one  sug- 
gest a  simple  and  cheap  plan  for  fixing  an  Indicator  to  an  , 
ordinary  nurizontal  engine  with  balanced  disc,  about 
I  Oh.  p.,  and  making  about  !flX)  revs,  per  nun.  I  I  want 
i^mething  that  will  register  the  number  of  revs,  tho 
engine  makes  for  J 4  err  4*  hours,  and  that  the  cnginexnan 
cannot  tamper  with, — IarucAToa. 

:4W=n>  ;  -  Org/an  TnnlniT.  -Will  nny  readier  kindly 
inform  me  of  the  number,  shape,  *i/« «.  iniitsrtai,  ana 
mode  of  using  of  the  cones  or  cups  used  in  tuning  metal 
organ-pipes  T  I  can  tune  all  right  enough,  so  fa/  as  the? 
car  ia  concerned,  having  tuuM  pianos  and  harmoniums 
for  90  yean,  but  cannot  produce  the  nicely  coned  end*  to 
the  pipffs  when  I  upta  ox  dose  them.— Axursvn  Craaaw 

TtUXB. 

f4flBKV  - Air-Ons  for  Oas-Engine.  Ts  it  poav 
sible  to  prcidoee  sjr-gus  Eiittahle  for  driving  s  SxnaO  gas- 
engine  from  crdinary  lienxioc  !  If  ao,  what  surface  of 
•••  :i/ir»i  Mi-em.  i.  •  x i » 1*1  i     »  Uc  iur  in  u     trevseraSov  bo 

produce,  asy.  30  e.  ft  of  gas  per  hour  I  Hhould  the  bea- 
yine  lrf>  kept  agitated  in  the  muchine  in  order  that  the 
vupour  may  leave  it.  ur  wuuld  it  be  siLhfrirnt  to  have 
Aoinetldng  like  cotton,  saturated  with  the  benzine, 
through  which  the  sir  would  be  drawn  '  I  believe  ft  is 
twmwM-  to  produce  gss  from  gasoline  for  above  purpose . 
but  I  don  t  think  ft  could  ho  obtained  here.  Any 
information  about  the  mutter  will  greatly  oblige  — 
11.  K.  K 


CHESS. 

ess  


All  Communications  for  this  d^erarTmcnt  most  be 
addressed  to  the  Ches*  Editor,  St  the  office  of  the 
li aa  Mat :iu>;.  .  31.  Tavist ock-streeU  Covent^rarden. 
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THE  VOSS  MACHINE  II. 

By  John  T.  Spkaoite. 

TUB  various  forms  of  induction  machines, 
of  which  the  Vors  is  the  latest  and 
host  development,  are  based  upon  the  prin- 
ciple of  the  electrophorus  ;  they  utilise  the 
suecessivo  charges  which  may  be  obtuinod 
from  it  by  alternately  connecting  the  cover 
and  sole,  and  removing  the  cover.  The 
original  of  all  the  various  forms  was  Varloy's 
multiplier,  in  which  was,  for  the  first  time, 
applied  the  principle  of  "  accumulation," 
which,  applied  alBO  by  Mr.  Varlcy  to  the 
magneto-oloctric  machine,  is  the  foundation 
of  the  powerful  generators  of  current  elec- 
tricity now  in  use.  In  the  generators,  both 
of  static  and  dynamic  electricity,  the  prin- 
ciple is  that  a  small  initial  charge  can  be 
used  to  convert  mechanical  energy  into 
electrical  energy,  and  to  develop  a  high 
force.  The  principle  mav  be  understood  by 
meojis  of  the  diagram.    E  F  are  plates  of 


metal  (which  in  the  instrument  were  ar- 
ranged in  u  row)  in  front  of  which  the  plate 
C  (which  represents  the  electrophorus  cover 
in  principle  l  can  rotate.  The  plate  is  carried 
on  an  insulating  arm,  but  with  appliances 
by  which  at  projier  intervals  it  can  bo  con- 
nected to  what  is  miscalled  "earth,"  but  is 
really  a  zero  point  or  a  discharger,  to  which 
C  can  be  connected  at  the  required  moments, 
as  also  can  other  plates  similar  to  E,  F; 
this  zero  connection  may  be  called  A 
small  charge  of  +  electricity  is  put  upon  E, 
which  represents  the  electrophorus  face. 
-,  therefore,  represents  its  bock  at  this  stage, 
and  in  the  position  shown ,  C  is  momentarily 
connected  to  and  therefore  take*  a  — 
charge  equal  to  the  +  on  E.  C  is  now  moved, 
breaking  connection  with  :,  and  carries  its 
—  charge  over  to  F,  with  which  it  mokes 
momentary  contact ;  contact  with  r  follow- 
ing, a  +  charge  is  at  once  induced  on  C, 
which  it  in  like  manner  carries  on  and  adds 
to  that  on  E.  In  the  actual  instrument,  of 
course,  tho  charges  which  are  induced  upon 
C  are  accompanied  with  a  corresponding 
opposite  quantity  removed,  by  the  agency 
of  i.  to  another  set  of  plates  similar  to  E  F, 
in  which  the  same  series  of  operations  arc 
carried  on.  At  length  the  charge  rises  to 
the  full  "potential"  of  which  the  insula- 
tion of  the  instrument  admits,  and  then  the 
electricity  overflows  into  the  external  cir- 
cuit. 

Just  such  a  series  of  inter-act  ions  occurs 
in  the  machines  arranged  by  IIolz,  Canv, 
Topler,  and  others,  as  also  in  the  Voss 
machine ;  the  special  property  of  the  Voss 
is  that  it  requires  no  initial  charge  to  be 
given  it,  because,  as  with  magnetised  iron, 
there  always  remains  some  residual  charge 
about  it  which  can  bo  worked  up. 

An  examination  of  the  machine  while 
working  in  the  dark  is  l»th  interesting  and 
instructive.  It  will  be  seen  thut  an  aigrette, 
or  brush  discharge,  occurs  into  surrounding 
space  at  one  of  the  appliances  k,  while  at 
the  other  there  is  a  small  star  of  violet  light 
indicating  tho  +  and  -  charges  of  what  wo 
may  properly  call  tho  "field  induction 
system,"  for  it  plays  the  part  of  the  field 
magnets  in  dynamo-machines.  If  a  metal 
point,  held  in  the  hand,  approaches  either  of 


these  ports,  the  instrument  ceases  to  act, 
and  if  a  momentary  circuit  is  closed  between 
them,  the  direction  of  the  circuit  is  apt  to 
bo  reversed— a  consequence  which  appears 
also  to  result  from  making  the  paper  shields 
too  long. 

A  line  of  fire  will  bo  seen  tending  to  the  points 
of  one  of  the  collecting  combs,  and  a  similar 
effect  is  seen  at  tho  points  of  the  secondary 
comb  of  the  figure  /),  which  plays  the  part 
of  the  zero  connection  s  in  the  diagram 
above.  But  here  is  manifested  tho  relation 
between  inductive  circuits,  which  is  the 
same  in  principle  as  in  the  cose  of  currents 
and  conductive  circuits. 

We  have  hero  two  derived  induction  cir- 
cuits -  that  of  the  field  system  along  the 
surface  of  the  plates,  and  the  external  path 
between  the  two  conductors,  and  these  two 
divide  at  the  collecting  combs.  If  wc  bring 
the  conductor  knobs  close  together,  we  re- 
duce the  ejcternal  inductive  resistance ;  the 
greater  part  of  tho  available  electricity  takes 
that  rood,  and  may  bo  seen  streaming  into 
the  collector  system.  But,  if  we  open  tho 
sixocc  so  as  to  get  a  long  spark,  an  increasing 
change  takes  place  in  the  ratio  of  the  two 
resistances,  ami  increasing  action  is  seen  to 
occur  at  the  zero  comb,  while  that  at  the 
collecting  system  is  reduced.  The  long 
spurk  has,  therefore,  less  electric  energy  in 
it  than  the  shorter.  The  spark  appears  like 
a  continuous  stream  of  lightning ;  but  this 
is  an  illusion  due  to  "  persistence  of  vision." 
It  is  really  a  succcssiun  of  sparks,  each  en- 
during probably  jte,r,oth  of  a  second,  but 
following  each  other  at  intervals  less  than 
one-sixth  of  a  second,  tho  intervals  being 
indicated  by  the  snap  at  each  discharge. 
'When  a  wheel  rotates  rapidly  all  its 
spokes  vanish  into  a  sort  of  blur,  but 
such  a  wheel  is  seen  by  a  lightning-flash  as 
though  it  were  ut  rest.  The  discs  on  the 
plate  of  tho  Voss  disapiiear  in  this  manner ; 
but  in  the  dark  they  are  seen  its  if  at  rest, 
or  even  as  though  moving  backwards.  We 
have,  in  fact,  the  conditions  of  the  rotating 
vacuum  tube  worked  by  an  induction  coil, 
which  presents  tho  appearance  of  a  sta- 
tionary cross  or  star;  or  may  have  un  ap- 
pearance of  reverse  motion,  according  to  the 
relation  between  the  spetd  of  rotation  and 
tho  action  of  the  break. 

If  wo  place  tho  bolls  of  tho  conductors  so 
far  apart  that  sparks  will  barely  puss,  and 
thou  tie  a  piece  of  soft  thread  across  the 
space,  they  will  pass  freely,  notwithstand- 
ing that  the  thread  is  u  partial  conductor, 
because,  the  resistance  being  reduced,  the 
current  is  drawn  over  to  the  external  cir- 
cuit, and  the  charge  on  the  field  can  lie 
raised  to  a  higher  potential.  This  thread 
will  now  give  sonio  valuable  instruction. 
Approach  tho  balls  so  that  the  thread  hangs 
quite  loosely  ami  takes  up  a  partial  charge,  - 
at  ono  half,  and  -  at  tho  other ;  the  same, 
therefore,  as  theballsclose  to  it.  1 1  will  bo  seen 
at  once  that,  though  charged  alike,  there  is 
no  repulsion  between  the  balls  and  thread 
adjoining,  but  a  small  attraction.  There  is, 
however,  u  strong  attraction  for  the  other 
<=nd  of  the  thread,  and  it  is  drawn  over  as 
tightly  as  possible  in  opposite  directions, 
leaving  a  loop  which  instantly  turns  up 
over  the  thread,  and  stands  balanced  be- 
tween tho  attractions  acting  on  its  two 
sides.  Sometimes  it  will  manifest  a  pre- 
ference for  the  positive  ball,  and  remain  on 
that  side.  If  the  thread  is  cut  in  the  middle, 
its  ends  rise  and  meet  as  soon  as  the 
machine  is  worked,  and  will  c  ling  together 
for  a  long  while;  if  forcibly  so|>arated, 
they  will  fly  over  to  the  adjoining  Leydcn 
jars,  the  out  sides  of  which  are  in  opposite 
polar  conditions  to  tho  balls  near  them. 

By  taking  off  one  of  the  conductor 
balls,  leaving  a  point,  the  star  and  brush 
discharge  is  produced,  and  illustrates  the 
difference  between  the  +■  and  -  actions  of 
electricity,  according  to  which  Iwll  is  re- 
moved ;  when  the  brush  is  produced  at  the 


hall,  there  is  a  hissing  sound  which  is  not 
produced  when  thut  discharge  occurs  at  the 
jxunt  without  developing  the  brush  dis- 


ive  found  some  curious 
tho  discharge  through  a 
galvanometer :  if  connected  direct  from  the 
collectors,  of  course  the  potential  cannot  bo 
raised  highly,  because  tho  outer  circuit 
carries  it  off ;  in  this  case  the  deflection  in- 
creases with  tho  speed  of  rotation :  inter- 
posed resistance  up  to  10,000  ohms  pro- 
duces, of  course,  no  effect,  as  it  is  not  any 
appreciable  ratio  to  the  air-space  between 
the  glass  and  combs.  A  resistanco  of 
several  megohms  would  be  requisite.  If 
connected  from  one  conductor  to  a 
third  separation  bull  from  which  •  the 
action  occurs,  I  found  a  deflection  of  50" 
with  the  balls  in  contact ;  on  separating  a 
[in.  so  that  sparks  crossed,  the  deflection 
fell  instantly  to  111",  showing  that,  notwith- 
standing the  greatly  increased  potential  or 
force,  there  was  less  quantity  generated. 
As  tho  balls  separated,  the  deflection  in- 
creased till  at  tho  distance  ut  which  sparks 
and  only  a  hissing  dischari 


ceased,  and  only  a  hissing  discharge  was 
produced;  tho  deflection  rose  to  4.V,  although 
under  these  conditions  tho  galvanometer 
was  only  a  derived  circuit,  taking,  pro- 
bably, less  than  one-half  of  tho  current 
generated. 

A  motallic-spongo  bonxolinc-Lvmp  placed 
between  the  bulls  gives  remarkable  effects. 
On  working  tho  machine  with  the  lamp 
insulated,  a  slight  tendency  of  the  flame  to 
ono  pole  is  observed,  with  an  evident  blow- 
ing action  from  the  other ;  when  the  lamp 
is  connected  to  either  pole,  the  flame  tends 
to  tho  other.  Bflt  this  is  masked  by  a  very 
much  stronger  action  which  occurs  when  the 
connection  is  on  one  side  :  then  the  flame  is 
driven  in  a  bubbling  cascade  down  the  wick 
stem,  burns  much  more  strongly,  as  though 
tho  bcnzolino  were  rapidly  drawn  up  ;  and 
if  the  speed  is  great,  the  lamp  may  even  be 
extinguished  by  this  action. 


ECONOMICAL  STEAM-POWER. 

THE  most  economical  steam-engine  plant 
for  any  given  purpose  is  not  so  easily 
decided  upon  as  may  bo  thought,  for 
arrangements  adapted  to  one  set  of  condi- 
tions may  not  be  suited  to  another,  and  may, 
indeed,  bo  actually  bud ;  but  as  a  rule,  one 
large  engine  is  more  economical  than  several 
small  ones  working  up  to  the  same  aggre- 
gate power.  Mr.  W.  Burnet  Lo  Van  takes 
exception  to  that  view,  and  in  a  paper  on 
the  subject  presented  recently  to  the  Franklin 
Institute,  he  says  that  the  most  economical 
application  of  steam-power  can  be  realised 
only  by  a  judicious  arrangement  of  tho  plant 
that  is  not  only  tho  engines  and  boilers, 


portions  that 
the  macl 


but  the 

between  the  engine  and  the  machines  to  be 
driven.  Referring,  presumably,  only  to 
American  practice,  he  says  that  it  is  only 
occasionally  u  factory,  u  mill,  or  a  water- 
works may  be  found  in  which  tho  wholo 
arrangements  huvo  been  planned  by  a 
competent  engineer ;  that  but  few  users  of 
steam-power  are  awaro  of  the  numerous 
items  which  compose  the  cost  of  steam- 
power,  and  that  a  smaller  number  still  pay 
sufficient  attention  to  the  relation  which 
these  items  bear  to  one  another.  A  large 
number  of  persons,  snys  Mr.  Lo  Van,  take 
for  granted  that  u  boiler  or  engine  which  is 
good  for  ono  situation  is  good  for  all :  a 
greater  error  than  such  un  assumption  can 
scarcely  be  imagined.  It  is  much  too  strong 
to  cull  such  an  opinion  an  "  error,"  for  it  is 
certain  that  if  a  Ixiiler  and  engine  produce 
power  at  an  economical  cost  in  ono  situa- 
tion, they  can  also  do  so  in  any  other 
in  which  it  is  possible  to  work  them. 
Wli-ther  they  are  the  best  for  the  special 
work  is  another  matter;  and  it  would  ujipcur 
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that  it  is  in  connection  with  the  "  con- 
siderable number  of  details "  that  Mr.  Le 
Van  intends  his  remarks  to  apply,  and  that 
not  as  regards  the  special  type  of  engine, 
but  merely  as  regards  the  production  and 
implication  of  the  motive  power  generally. 
Thus,  he  m  take  the  MM  of  a  mill  in 
which  it  has  been  supposed  one  engine  could 
do  the  work  most  economically  :  the  ques- 
tion is.  Whether  it  would  not  be  better  to 
<livide  the  total  power  required  amongst  a 
number  of  engines  Y  Mill-owners  and  engi- 
neers in  this  country  will,  we  itnugino,  decide 
definitely  and  at  once  that  the  single  engine 
of  ample  power  is  the  most  economical ;  and 
there  can  be  no  doubt  that  so  far  as  the  pro- 
duction of  steam-power  is  concerned  they 
are  right.  But  there  are  othur  points  to  bo 
considered  ;  and  it  may  be  that  under  certain 
conditions,  or  in  certain  eirctuustaiiees,  it 
will  bo  found  more  profitable  to  employ 
several  small  engines  instead  of  one  large 
one.  Mr.  Le  Van  finds  the  following  ad- 
vantages in  the  system  of  dividing  the  motive 
power  of  a  mill: — (1)  Saving  of  expense  in 
lines  of  shafting  of  large  diameter :  (2)  dis- 
pensing with  the  large  driving-belt  or  gear- 
ing ;  and  (■'!)  the  general  convenience  of 
sub-dividing  the  work  to  be  dune,  so  that, 
in  the  case  of  some  slight  breakdown,  only 
that  portion  of  the  mill  affected  would  be 
•(topped.  The  first  advantage  is  rather  Ulu- 
sory;  for  with  one  large  engine  it  is  only 
the  first  and  second  shafts  that  need  be  of 
large  diameter,  and  the  extra  cost  is  more 
than  balanced  by  the  outlay  for  similar  parts 
in  a  number  of  smaller  enfrines.  to  say 
nothing  of  the  extra  work  in  fitting  up  and 
looking  after  them.  By  way  of  supporting 
his  second  advantage,  Mr.  Le  Van  men- 
tions an  instance  in  which  a  large  driving- 
belt  absorbed  60  horso-jiower  out  of  4K0,  or 
"  about  seven  per  cent.'*  There  is  some 
confusion  here  it  will  be  seen :  but  what- 
ever the  loss  of  power  may  have  Ite-cn  in  any 
special  case,  it  is  only  the  loss  that  cannot 
Vic  avoided  that  is  of  any  moment,  and  it  is 
more  than  probable  that  whatever  may 
occur  in  connection  with  u  large  bolt  will 
ha  equalled  if  not  exceeded  by  the  com- 
bined loss  of  several  driving-belts.  The 
I  bird  advantage  is  the  most  important 
point,  as  Mr.  Le  Van  says,  for  it  is  evident 
that  where  a  mill  dejv'iias  upon  one  engine, 
a  break -down  involves  the  stoppage  of  the 
whole  establishment,  whereas  if  each  de- 
partment were  driven  by  a  separate  enginu, 
a  break-down  would  result  in  loss  only  to 
the  department  in  which  it  occurred.  Mr. 
Le  Van  instances  the  case  of  a  whole  mill 
being  stopped  because  a  governor  -  belt 
broke  —  an  annoying  event,  no  doubt, 
but  scarcely  affording  positive  proof 
that  the  employment  of  a  numlicr  of 
engines  to  do  the  work  of  one  is 
sound  economy.  Now  to  take  the  dis- 
advantages :  Wo  find  (I)  that  each  engine 
must  have  its  own  special  shafting,  and  is 
subject  to  as  much  wear  and  tear  as  the 
large  engine,  which  could  be 
obtained  at  a  lower  sum  per  horse-power, 
r,  a  multiplication  of  engines  means 
increased  number  of  attendants,  an 
length  of  steam-piping,  and  an 
augmented  consumption  of  od,  &c.  (2)  A 
large  driving  belt  is  not  absolutely  necessary 
- -several  mills,  for  instance,  have  a  number 
of  cotton  bolts  driven  from  one  large  pulley. 
(3)  The  causes  of  stoppage  are  multiplied 
by  the  number  of  engines,  and  assuming 
everything  to  be  of  best  quality,  and  care- 
fully looked  after,  we  should  expect  the 
combined  stoppages  to  equal,  in  actual  loss 
of  working  time,  one  stoppage  of  a  large 
engine,  unless  indeed  the  luttor  broke  down 
altogether— an  event  which,  however,  eoidd 
only  lie  regarded  as  an  accident,  i.e., 
something  that  could  not  be  provided 
against.  Such  an  event  does  not  enter  into 
the  calculation,  however;  though  it  isobvious 
♦.bat  one  or  two  of  the  small  engine*  might 


break  down  hopelessly,  and  the  loss  would 
beincurred  by theirdepartmcntsonly.  Viewed 
from  that  stand-point,  there  is  an  ad- 
vantage in  having  several  small  engines 
instead  of  ono  ;  but  engines  properly 
made  and  carefully  looked  after,  do  not 
frequently  break  down  in  the  fashion  we 
mean,  so  that  we  must  place  that  point  on 
one  side  as  beyond  the  argument.  In  fitting 
up  a  mill,  the  first  item  to  be  considered  is 
the  interest  on  the  first  cost  of  the  engine, 
boilers,  &c,  and  it  will  generally  be  found 
that  the  saving  in  working  expenses  effected 
by  the  best  appliances  of  the  kind  will  more 
than  pay  any  reasonable  interest  on  the 
excess  in  outlay,  while  there  will  idso  bo  less 
stoppage  for  repairs.  The  form  of  the  engine 
is  of  importance  where  there  is  perfect  free- 
dom of  choice — i.e.,  ample  space.  Mr.  Le 
Van  suvs  that  "  undoubtedly  the  horizontal 
engine''  is  the  best  form,  and  the  bourn 
engine  the  worst,  for  the  first-named  costs 
less,  can  be  driven  at  u  higher  speed,  and 
involves  a  smaller  outlay  for  foundations 
and  house.  He  admits  that  the  best  forms 
of  vertical  engine  approach  very  closely  to 
the  horizontal,  but  where  machinery  is  to  bo 
ilriven  ho  considers  thut  thebalanceof  advan- 
tages rests  with  the  latter  form,  especially  in 
thecaseof  large  powers.  As  totype— whether 
condensing  or  non-condensing — it  is  neces- 
sary to  take  into  account  the  first  cost  of 
the  two,  and  the  running  expenses  for  water 
and  fuel.  Whore  a  sufficient  supply  of  con- 
densing water  is  available  at  a  moderate 
cost,  the  extra  economy  of  a  well-constructed 
condensing  engine  will  fullv  warrant  tho 
additional  outlay  ;  but  Mr.  I<o  Van  excepts 
very  small  powers  and  cases  where  tho  ex- 
haust steam  can  bo  utilised  for  other  pur- 
poses. Ho  acknowledges  that  with  nigh 
pressure  a  non-condensing  engine  can  be 
uiado  to  approximate  closely  to  the  economy 
of  a  condensing  engine,  but  in  such  a  case 
the  extra  cost  of  the  stronger  boiler  will  go 
far  to  balance  the  additional  cost  of  the  con- 
denser. The  compound  engine  is  left  out  of 
the  question  by  Mr.  Le  Van,  but  the  argu- 
ment which  applies  in  the  case  of  automatic 
cut-off  t:  simple  slide-valve  engine  also  serves 
in  this  case.  An  automatic  expansion  valve 
engine  costs  more  than  a  plain  slide-valve, 
but  if  it  yields  the  same  horse-power  with 
a  smaller  consumption  of  fuej  ana  lubricant, 
and  it  is  also  lighter  on  repairs,  it  will  be 
economical  to  use  the  more  costly  machine, 
especially  in  tho  case  of  large  powers. 
Much,  however,  depends  on  the  cost  of  fuel 
in  tho  loculity,  and  tho  extra  price  paid  for 
the  automatic  cut-off,  or  for  the  compeund 
engine,  Suppose  an  engine  requires  five 
pounds  of  coal  par  hour  j>or  horse-jKiwer, 
and  it  develops  one  hundred,  it  will  need 
5001b.  per  hour  or  3,000)  b.  per  day  of  ten 
hours.  An  improvement  which  would  effect 
a  saving  of  ono  pound  of  coal  per  hour 
would  mean  on  economy  of  one  fifth  of  tho 
annual  cool  bill,  and  exercise  a  small  but 
appreciable  effect  on  the  demand  for  fuel, 
for  the  economy  is  l,0IH)]b.  a  day  -  very 
small  compared  to  millions  of  tonR,  but  an 
important  item  when  multiplied  by  the 
number  of  engines  which  could  have  the 
improvement  adapted.  If  the  cost  of 
l.lXWlb.of  coal  peruay  would  pay  the  interest 
on  the  extra  outlay  for  the  engine,  anil  no 
more,  it  would  be  worth  while  making 
it.  for  there  would  l>e  less  wear  and  tear  in 
the  furuace,  and  a  smaller  boiler  would 
suffice.  If  the  engine  runs  day  and  night, 
the  outlay  might  be  doubled  ;  but  if  it  stops 
at  intervals,  and  does  not  work  altogether 
ten  hours  a  day,  the  saving  would  not  bo  so 
great.  The  interest  on  the  first  cost  runs 
on,  but  it  is  only  so  much  per  day,  so  that 
engines  working  night  and  day  usually  pay 
the  cost  of  improvements  in  a  very  short 
time  where  fuel  is  dear.  Gas-engines, 
though  costing  more,  power  for  jiower, 
than  stoam-ongines,  are  more  economical 
wherever  the  work  is  intermittent,  and  are 


preferred  in  America  for  hoists  and  grain 
elevators.  Mr.  Le  Van  concludes  his  puper 
by  pointing  out  that  it  is  worth  while  for  any 
steam  user  to  consider  the  subject  in  all  it* 
bearings,  and  he  gives  on  instance  of  a  flour- 
ing mill  in  Philadelphia  which  formerly  liad 
two  engines  of  70  horso-pov.-or,  which  used 
401b.  of  water  per  indicated  horse- power, 
and  3Jlb.  o>f  coal.  Such  a  performance,  we 
need  scarcely  say,  was  very  lmd ;  and  it  is 
not  surprising  that  one  engine  of  140  horse- 
power with  automatic  cut-off  used  only  alb. 
of  coal  and  301b.  of  wuter  per  indicated 
horse-power,  effecting  a  money  saving  of 
nearly  5,000  dollars  per  annum.  Even  this 
automatic  engine  is  not  remarkable  for  its 
economy,  for  there  are  many  in  this  country 
which  can  show  a  better  duty  than  .'lib.  of 
coal  and  30lb.  of  water.  Unfortunately, 
there  ore  many  also  which  are  quite  us 
wasteful  as  the  first-named  engine ;  but 
their  owners  have  only  to  go  into  a  few 
figures  to  discover  that  it  would  lie  wise 
economy  to  put  down  modern  contrivances 
and  recoup  more  than  the  interest  on  their 
outlay  by  tho  saving  effected.  The  question 
is  of  rather  more  importance  in  this  country 
than  it  is  in  America. 


PRACTICAL  NOTES  ON  PLUMBINO.- 
LV.' 

By  P.  J.  Davim,  H.M.A.S.P.,  &c. 

[Contimud from pagt  310.) 

Jack,  or  Suction-Pump : 
Action  of. 

LET  ub  now  examine  tho  theory  of  pumps 
genual])'. 

Writers  up  to  tho  present  time  have  boldly 
assertod  that  all  pumps  arc  both  pneumatic  and 
hydraulic  ;  but  when  they  say  that  all  pum|«  are 
so,  tho  assertion  is  not  correct — which  I  will  prove 
before  I  conclude  this  work.  At  the  same  time, 
I  entirely  concur  with  thoso  who  have  written 
"  whoever  understand*  the  one,  will  be  at  no  loss 
to  understand  tho  other."  Without  some  know- 
ledge of  the  science  of  pneumatics,  it  is  next  to 
impossible  to  understand  hydniulie*.  However, 
1  do  not  intend  to  teach  pneumatics  gencrallv, 
but  I  shall  explain  hero  just  «uflieient  of  thU 
branch  to  enable  you  to  understand  tho  principle 
of  the  suction-pump.  I  use  the  word  MKfpM 
because  it  is  universally  understood  by  plumber", 
and  it  is  commonamong»t  them  to  calla  jack-pump 
a  suction-pump,  and  vice  versa.  In  fact,  it  U 
very  rarely  that  you  moot  with  a  pump  without  % 
suction-pipe  in  some  shape  or  form.  All  jack 
and  plunge-pumps,  also  most  of  the  lift-pumps, 
have  a  suction  pipe.  Tho  term, "suction,"  in  nla- 
tiuu  to  all  pomps  is  centrally  accepted  and 
commonly  used  by  plumbers  ;  hence  the  reason 
whv  1  use  it. 

Fig.  is  the  suction-pipe  leading  to  tho 

source  of  water  supply.  11  is  the  sucker-valve, 
jpvning  upwarl*,  no  called  because  the  weight  of 
r  from  1 


the  water  from  below  alwavs  tends,  as  it  were,  to 
suck  this  valve  through  its  I  Bating,  which  will 
shortly  be  explained.  W  is  the  working  l»irn  t, 
so  called  because  this  is  the  chamber  wherein  tho 
bucket  G  is  made  to  work.  I  is  tile  outlet  water 
way,  leading  either  to  a  cock  or  spout,  and  after 
into  a  cistern,  or  otherwise.  Upon  the  upper 
part  of  this  water-way,  at  V,  is  a  valve-seating, 
of  course  opening  upwards.  Ono  of  the  tail 
valves,  A,  11,  K,  or  C,  Fig.  L'S7.  will  answer  here  : 
but  as  you  progress  you  may  bo  surprised  to  find 
that,  for  the  real  action  of  this  pump,  the  valve 
is  not  required.  Q  is  an  air  chamber,  which 
should  be  at  least  10  times  tho  rapacity  of  the 
working  barrel,  or  of  the  water  lifted  at  each 
stroke.  But  for  my  part  I  go  further,  and  make 
tho  aiie  of  the  air-chamber  in  proportion  to  th" 
height  of  tho  column  of  water  lifted,  as  the  higher 
it  is  lifted  the  more  will  the  air  within  bo  com- 
pressed, as  follows :  — 

Suppose  the  air-chamber  to  be  full  of  air.  X<  w 
suppose  it  to  be  piunpcd  half -full  of  water :  it  fel- 
lows that  tho  air  has  been  compressed  to  ono-h-ilf 
of  it*  original  bulk  ;  and,  therefore,  its  spring  is 
twice  as  great  as  at  first,  and  will  resist  n  column 
of  water  in  proportion.  Here  the  pressure  of  the 
sir  in  tho  water,  and  internal  part*  of  the  air- 
chamlior,  will  lie  1Mb.  on  the  square  inch,  and  will 

•  From  Uw  BuiUimg  Sna,  All  rurhta  reserve*.'. 
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be  equal  to  the  pressure  at  the  bottom  of  a  column 
of  water  SOft.  in  height.  Now,  suppose  the  air 
to  be  impressed  to  two-thirds  of  its  original 
bulk,  its  spring  will  be  three  time*  as  powerful 
as  it  was  at  Brut,  and  will  force  the  water  twice 
lolb.,  or  30lb.,  to  the  square  inch,  or  up  a  pipe 
00ft.,  known  as  two  atmosphere*.  Compress  the 
air  to  one-fourth,  then  the  water  will  rise  throo 
atn>.*phore».  or  90ft.,  and  so  en,  according  to  the 
following  tablo  :— 

Table  or  Aiii-Cii.umriis. 


HaiKhtofl^e^iAir 

elasticity 
of  air. 


water 
in  pipe 


com 
pressed 
in  bulk. 


Kumber  Height  of 
of  atxno-  water  in 
spheres,  chamber. 


If  you  examine 
you  will  see  that  the 
small  Biace.  Now. 
the 


the  figure  270  in  the  Table, 
air  is  compressed  into  a  vcry 
the  useful  effect  of  the  air  in 
is  reduced  to  a  minimum,  nine- 
of  its  capacity  Wing  filled  with  water. 
»W'  make  the  *«r-chunlH.-r  work  with  proper 
effect  more  air  is  required  within  it— which  air, 
m  reality,  forms  a  cushion,  whoso  elasticity  pre- 
vents the  sudden  strains,  jerks,  or  blows  (known 
M  the  rattling)  upon  the  bucket,  valves,  and 
sides  of  the  pipes  or  pump.  The  fallowing 
method  is  the  one  f  some  twentv-five  years  ago 
adopted,  and  I  believe  that  I  was  the  flrit  to  do  so. 
JJov  mg  the  water  within  the  rising  main,  and 
the  .pump  properly  charged,  open  the  ewk  C, 
t  ig  293,  and  pump  air  into  the  air-chamber :  or 
troin  a  stop-cock,  s«v.  at  IT  er  at  A,  Fig.  294, 
pump  the  air-chamlier  full  af  air:  when  the 
chamber  is  full,  the  air  will  bubble  through  the 
ruing  main.  The  pump  will  now  not  only  work 
with  a  more  .otitinuous  flow,  but  if  worked  bv 
hand  and  lever,  it  will  work  easier.  Of  cours."-, 
•imply  because  the  cushion  of  air  is  increased 
(though  under  the  pressure  of  the  column  of  water 


i  the  pipes;  to  its  original  aire.  In  long 
or  rising  mains,  especially  with  singl 
barrel  pumpe,  owing  to  tho  continual  stoppages 
and  re-starting  of  tho  water  column,  the  concus- 
sion is  very  noticeable,  and  may  always  bo 
stopped  by  the  use  of  the  air-chamber. 

Those  air-chambers  are  nothing  more  nor  1cm 
than  closed  vessels,  often  having  the  end  of  the 
rising  main  terminating  near  the  bottom,  as  at 
S,  Fig.  293  ;  or,  in  other  words,  having  no  outlet 
whatever,  more  tlian  one-third  of  the  diameter  of 
the  rising  main  above  its  bottom.  Suppose  the 
n,  K,  to  bo  3in.,  tlicn  ita  cud  may  bo 
1  to  within  lin.  of  the  bottom.  But  hit 
at  this  pipe  don  not  eomr  aijiitnit  the  tup  of  the 
ratre  when  the  ratre  in  up  ;  otherwise  the  pump 
will  work  exceedingly  hard,  on  uceount  of  the 
great  friction  of  tho  water  when  passing  through 
a  partially-closed  aperture.  X  is  the  rocking 
standard,  which  allows  tho  handle  to  be  lifted, 
and  which,  if  not  movable  ujx.ii  the  joint  Z  and 
P,  would  prevent  the  handle  being  worked. 
Now,  suppose  the  barrel  \V  to  bo  full  of  water, 
at  shown  by  tbo  water  lines,  and  the  bottom 
valve  11  to  bo  holding  it  up,  the  bucket  fits  the 
sides  of  the  barrel  quite  truly,— and  notice  this, 
that  the  greater  the  pressure  upon  the  bucket  tho 
tighter  will  it  fit  tho  sides  of  the  barrel,  simply 


because  the  bucket  has  an  outside  casing  of  stout 
leather,  which  expands  laterally  with  the  pressure. 
Tho  outer  edges  of  this  leather  are  slightly 
bevelled,  as  shown  at  A,  Fig.  291.    In  thecentrt 
of  the  bucket  is  the  flap-valve  K,  which  ojiens 
upwards,  and  allows  the  bucket  to  descend  freely. 
On  pulling  the  bucket  up  the  flap- valve  J  K  in- 
stantly closes,  and  the  cup- leather  expands,  be- 
cause the  weight  of  the  column  of  water  above 
the  bucket  has  been  lifted  off  tlmt  below  :  and  if 
the.  valve  B  was  perfectly  closed,  or  a  stop-cock 
wiped  on  the  suction-pipe  and  closed,  there  would 
then  be  a  perfect  parting  of  the  water  below  and 
tho  bucket.    Suppose  there  to  be  lin.  of  water 
below  tho  bucket  and  the  top  of  tho  valve  B,  and 
that  tho  bucket  be  lifted  9in.,  then  there  would 
bo  an  empty  apace  of  the  9in.    This  is  a  truly 
empty  space,  void  of  all  matter  or  air,  and  is 
called  a  vacuum.     Now  let  go  tho  handle  of  tho 
pump  :  the  bucket  will  then  go  back,  but  will  the 
vacuum  still  be  in  the  barrel  of  the  pump  V  Tho 
answer  is,  Yes !     It  will  now  show  itself  at  I, 
bolow  tho  outlet  valve  ;,and  tho  water  that  was  at 
the  point  I  will,  bv  gravitation,  fall  back  upon 
tho  bucket.    Open  'the  cock  H,  and  whit  will  be 
tho  effect?    Air  will  rush  into  tho  barrel  to  fill 
up  the  empty  space  or  vacuum.     But  suppose, 
instead  of  opening  the  cock  H,  the  cock  <-'  had 
been  opened  below  the  bucket,  would  the  air  then 
have  rushed  in  and  opened  tho  flap-valvo  J  K  ? 
Yea  !    Now  turn  off  the  cocks,  and  again  fill  the 
barrel  as  before  ;   then  cW  tho  suction-pipe 
(which  does  not  exceed   27ft.  —  f>ft.  or  lift, 
would  suit  bctterj .    Now  pull  up  tile  bucket,  and 
another  vacuum  is  produced.     Tho  top  valve  V 
w  ill  prevent  the  water  or  air  returning,  and  you 
may  now  work  the  bucket  freely  up  and  down  the 
Iwrrel.     You  know  that  when  the  cork  H  was 
opened  that  the  air  rushed  into  the  barrel. 
Now    place    the    end   of   tho    suction  -  pipe 
(which  is  now  shortened  to,  say,  2ft.  or  3ft.). 
into  water,  and  open  the  stop-cock  on  the 
suction-pipe.  The  consequence  will  lie  that  water 
will  rush  up  the  suction -pipe  instead  of  air.  But 
why?    Simply  because  the  end  of  the  suction  is 
covered  with  water,  and  no  air  can  get  into  the 
pipe.    (Should  tho  pipe  bo  too  large  for  the  water 
to  show  itself  in  the  barrel,  perhaps  a  few  strokes 
of  the  handle  will  fetch  it :  or,  for  the  purtxwo  of 
illustrating  this  action,  a  small  compo.  pipo  may 
be  used,  whose  length  is  in  proportion  to  the  aiwr 
of  the  barrel.)    Now  the  barrel  is  full  of  water, 
as  also  the  suction  pipe,  open  the  cock  F,  and  air 
will  rush  in,  and  allow  the  standing  water  within 
the  suction  pi]*  to  descend.    But  why  h  Simply 
lsjcauso  tho  air  is  allowed  to  press  with  the 
same  force    on  the  surface  of    the  highest 
point  of   tho   water   inside  the  suction-pipe 
as  on  the  bottom  and    the  outside.  Turn 
the  cock  F  off  again,  and  lengthen  the  sue 
tion-pipe  to  34ft.,  and  let  the  water  lie  drawn 
(which  is  an  ordinary  plumbers'  phrase)  verti- 
cally this  distance,    rump  away  as  before.  No 
water  can  be  obtained.    But  why  Y     You  have 
tho  vacuum  as  before,  when  the  suction-pipe 
stop-cock  was  turned  off,  now  tho  water  is  stand- 
ing in  tho  suction-pipe,  and  within  1ft.  or  so  of 
the  barrel  or  valve  It.    To  prove  this,  shut  off 
tho  suction-pipo  stop-cock,  whose  distant  e  from 
thevalvoBis,say,Mt. ;  let  F  be  fixed  3ft .  from  the 
valve  B :  open  the  cock  F,  and  vou  will  find  a 
slight  rush  of  air  enter  the  cock,  after  whiih  tho 
column  of  water  runs  out ;  but  not  with  the  kind 
of  cock  shown  at  F,  because  this  cock  onswors 
the  purpose  of  a  ci*tcm  to  n  barometer,  and 
prevents  the  air  entering  only  to  the  degree  of 
one  common  atmosphere.    An  ordinary  ground- 
in  bib-cock,  as  at  C,  will  admit  thoair.'and  after- 
wards allow  the  water  to  run  out.  (Notice. 
It  often  happens  that  you,  a  plumber,  have  to 
turn  off  the  water  from  "a  cistern  whose  pipes  are 
fixed  vertically,  and  Pj  arranged  that  thev  should 
drain  themselves  empty.    You  turn  off  UM  stop- 
cock near  the  cistern,  and  open  the  bib-cock  lie- 
low,  which,  if  of  the  screw-down  kind,  such  as 
the  Hothcrum,  Brighton,  or  tho  diaphragm  pat- 
tern aa  at  F,  tho  water  will  la;  held  up  to  tho 
height  of  30  to  :13ft.  above  the  cock;  but  should 
there  be  a  cock  on  a  higher  level,  then  the  highest 
cock,  if  opened,  will  allow  air  to  enter  the  pipe, 
and  tho  water  imprisoned  within  the  pip©  to  fall 
to  the  cock  below. )    Yen  have  seen  that  the  water 
will  only  rise  up  the  suction-pipe  to  the  height 
of  30  or  33ft.    Why  is  this  i    I  must  say  that  it 
would  not  rise  lin.  were  it  not  forced  up.  You 
know  that  when  you  had  a  vacuum  in  the  l«rrel 
the  air  rushed  into  it  on  opening  the  cocks  H  and 
(J.    Then  there  was  a  proof  that  there  must  bo 
upon  the  outer  side  of  the 


This  pressure  is  at  all  times  pressing  upon  every 
part  of  the  world's  surface  to  the  extent  of  151b. 

to  the  square  inch,  more  or  less. 

{T*  U  emtinnd.) 


ERICSSON'S  STEERING  PRO- 
PELLERS. 

AN  invention  intended  to  provide 
effectively  for  directing  vessels  of  all 
kinds,  either  when  under  way  or  disabled,  has 
l>cen  patented  in  this  country  on  behalf  of  .Itihn 
Ericsson,  of  new  York.  The  invention  consists 
in  the  employment  of  one  or  more  acrew  pro- 
pellers in  a  transverse  passage  in  the  hull  of  a 
vessel  near  the  stern  or  bow,  and  through  w  hich 
currents  of  water  are,  by  the  revolution  of  the 
propeller  or  propellers,  caused  to  flow  in  such 
free  and  unobstructed  manner  as  to  produce  the 
turning  or  change  of  direction  of  the  vessel. 

The  invention  further  consists  in  the  combina- 
tion within  a  transverse  propeller  cylinder  having 
a  free  and  unobstructed  inlet  and  "outlet  of  two 
screw  propellers  of  opposite  pitch,  and  an  engine 
or  engines  for  so  producing  their  rotation  that 
one  will  rotate  in  the  opriosito  direction  to  the 
Other. 
The 


section,  illustrating  the  invention  with  two  pro- 
pellers. A  is  the  hull  of  the  vessel,  in  the  sides 
of  which  near  the  stern,  where  tho  vessel  is  very 
narrow,  there  are  provided  opposite  circular 
openings,  into  which  are  inserted  and  secured  the 
ends  of  the  open-ended  hollow  cylinder  B,  which 
forms  an  unobstructed  straight  passage  directly 
through  the  vessel  in  a  transverse  direction  below 
the  water  line.  Within  this  open-ended  cylinder 
B  are  arranged  the  screw  propeller  or  propellers, 
the  shaft  or  shafts  of  which  are  concentric  w  ith 
the  cylinder  B.  and  with  the  openings  provided 
in  the  sides  of  the  hull.  The  external  diameter 
of  the  propellers  is  so  nuarlv  equal  to  the  internal 
diameter  of  the  cylinder  B  that  they  will  just 
'urn  fmly  within  tho  cylinder.  The  journals  of 
the  shafts  are  supported  in  journal  boxes  on  a 
skeleton  framing  as  shown. 

When  two  propellers  are  used,  they  are  to  have 
separate  shafts,  so  that  they  may  be  cajuble  ef 
turning  in  opposite  directions,  and  the  blades  of 
one  are  to  bo  pitched  in  tho  opposite  direction  to 
those  of  the  other.  To  drive  the  propellers  there  is 
a  shift ,  which  posses  from  the  interior  of  the  vessel 
A  into  the  cylinder  B  through  a  stuffing-box 
provided  on  the  cylinder.  This  shift  mny  be 
horizontal  or  inclined,  and  may  be  driven  by  an 
engine  provided  within  the  vessel  A  separate  from 
the  engine  or  engines  by  which  the  ordinary 
propulsion  of  the  vessel  is  effected.  The  »haft 
is  furnished  within  the  cylinder  B  with  lievel 
gearing,  which  gmrs  on  the  propeller  shaft,  wins 
to  turn  the  two  propellers  in  opposite  directions 
at  the  same  time. 

When  the  main  shaft  is  set  in  motion,  it  gives 
motion  to  the  propellers,  and  so  canst*  a  current 
of  water  through  the  open-ended  cylinder  B  from 
one  side  of  the  vessel  to  the  other,  and  so  moves 
tile  stem  of  tho  vessel  sidewoys  in  one  direction 
or  the  other,  according  to  the  direction  in  W  hich 
the  shaft  is  turned,  and  so  cause*  the  vessel  to 
swing  aa  on  a  pivot  to  point  its  head  in  the 
direction  desired.    This  operation  may  be  effected 

ther  while  the  vessel  is  being  propelled  forward 
or  backward  by  the  ordinary  means  of  propulsion, 
t  when  the  ordinary  means  of  propulsion  is  ren- 
dered  inoperative  by  accident,  or  while  its 

pcrution  is  purposely  suspended  temporarily.  It 
nay  1<  remarked  that  while  the  single  propeller 
may  i*  sufficient  for  vessels  of  many  kind*,  the 
two  propellers  of  opposite  pitch,  geared  to  turn 
in  opposite  directions,  as  shown  in  the  figure,  w  ill 
bo  more  effective,  as  being  capable  of  drawing  in 
and  forcing  a  greater  volume  of  water  through 
the  open-ended  cvliudur  B  at  each  revolution  of 
tU  shaft. 
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Tho  inventor  describes  a  few  modifications, 
especially  in  (ho  method  of  applying  the  motive 
power,  and  he  point*  out  that  tho  propeller  or 
propellers  may  be  used  for  ordinary  pursues 
instead  of  a  rudder  by  connecting  a  steering- 
wheel  with  the  stopping,  starting,  and  reversing 
gear  of  tlio  engine  which  drive*  the  shaft  con- 
;  power  to  the  propellers. 


PORTABLE    FURNACES  WITH 
LIQUID  FUEL.  • 

AN  improved  portable  furnace  using  liquid 
fuel,  which  in  capable  of  molting  lead,  tin, 
Ba  M  lit ,  and  other  easily  fusible  alloys,  has  boon 
patented  in  this  country,  by  Mr.  W.  a.  Cooper, 
of  Philadelphia.     Besides  its  use  as  a  metal 


lil 

loss 

ho 

In  the  stand  or  lower  part  is  a  reservoir  A  ob- 
taining the  combustible  fluid,  which  is  raised  to 
the  burner  by  means  of  the  expulsive,  fotvo  of 
air  pumped  into  it  by  an  air-pump  11  placed  in  any 
convenient  position  in  tho  stand.  The  burner 
is  suitably  connected  to  the  top  of  the  stand,  and 
above  is  fixed  a  shield  which  conveys  thu  name 
around  the  vessel  containing  the  metal  or  other 
material  to  bo  melted  or  healed.  On  the  top  of 
the  stand  or  oil  reservoir  is  mounted  the  upper 
l«rt  of  the  construction  which  forms  the  furnace 
proper,  tho  vessel  being  let  down  into  it  from 
above.  A  door  is  provided  in  the  sill  and  n«ir 
the  bottom,  through  which  irons  or  other  articles 
to  bo  heated  can  be  inserted.  The  fuel  is 
admitted  to  the  burner  by  a  valve,  so  constructed 
that  it  can  he  regulated  to  give  at  all  times  Hie 
same  precise  feed,  and  provided  with  in  indicator 
to  show  the  amount  of  fuel  the  v.dve  is  set  to 
deliver.  Air  is  pumped  inl<>  the  reservoir  until 
sufficient  pressure  lias  accumulated  to  foiro  the 
liquid  fuel  up  tho  conduit  pipe  C  through  the 
controlling  valve  D,  and  thence  to  Uo  retort  K, 
when?  it  is  converted  by  its  own' heat  into  a  gnu, 
and  from  thence  it  passes  to  the  burners  V.  The 
burners  and  retort  are  supported  on  tho  top  of 
the  stand  or  reservoir  A,  by  mean*  of  studs  or 
Mt*  Utl  which  tiny  are  securely  fixed,  and 
above  the  burner  may  be  fixed  a  shield  to  distri- 
bute the  flame  around  the  vessel  containing  tho 
metal  to  be  heated.     The  burners  V  may  be  left 


exposed,  or  they  may  1«!>  eorerod  as  shown,  holes 
being  left  for  the  supply  of  air  to  promote  com- 
bustion, the  flame  in  cjther  case  passing  up  the 
opening  11,  in  tho  centre  of  the  retort.  A  mov- 
able cowl  1,  is  placed  on  the  top  of  the  retort, 
and  surrounds  the  pot  containing  the  lead  during 
the  time  of  melting.  The  put  rests  on  the  sup- 
ports J.  A  door,  K,  is  placed  in  the  ride  of  the 
cowl  through  which  to  introduce  the  plumbers'  or 
other  irons  to  be  heated  at  tho  undersido  of  the 
pot  that  holds  the  solder,  both  objects  being 
accomplished  at  tho  same  time.  Ihe  furnace 
may  be  made  of  any  size,  and  any  number  of 
burners  can  be  placed  in  the  larger  retort. 
Where  it  is  required  for  melting  lead,  or  making 
the  joints  for  street  mains  l'J  to  VO  burners  may- 
be employed,  tho  number  being  determined  by 
the  amount  of  metal  to  bo  fused  in  a  given  time, 
and  when  used  for  this  puroiw  the  air-pump 
reservoir  and  retort  arc  preferably  made  scponite  ; 
ancl  the  air  may  bo  forced  into  tho  reservoir 
by  any  ordinary  air-pump  placed  at  a  distance 
from  the  retort  and  burners. 

The  handle  for  earning  the  furnace  is  hinged 
to  the  side  by  a  connection  containing  a  locking 
motion  which  holds  tho  handle  riirid  when  in 
use,  and  which  prevents  the  furnace  from  tipping 
over  through  tho  same  being  placed  below  the 
centre  of  gravity  when  a  quantity  of  metal  is  in 
the  melting  vessel  in  the  upper  part  or  furnace 
proper.  The  amount  of  fuel  consumed  is  regu- 
Litcd  by  a  valve  D  of  peculiar  construction,  in 
which  the  valve  is  held  to  its  seat  by  a  screw  or 
cam.  and  when  open  the  fluid  passiis  through  a 
M  i  tes  of  holes  of  regulated  diameter.  In  the 
valve  U  tho  spindle  is  fitted  and  junked  in  a 
screw  and  opened  and  closed  as  is  usual  in  steam- 
valves.  The  lower  end  of  the  spindle  is  hollow, 
ami  providid  with  four  or  more  holes  of  equal 
or  different  diameters,  through  which  the  fluid 
passes.  This  hollow  part  of  the  spindle  is 
accurately  fitted  into  a  tube  or  hole  through 
which  the  fluid  passes,  so  that  all  the  fluid  mu*t 
pass  through  the  holes,  and  the  flow  is  regulated 
by  tho  number  of  these  boles  which  arc  exposed. 
A  shoulder  is  formed  on  the  spindle  abuvo  the 
holes  which  is  foried  down  against  a  seat  when 
the  valve  is  closed. 


ELECTRICAL    ACCUMULATORS  OR 
SECONDARY  BATTERIES." 

My  Pbof.  Oi.rrKi!  Loom. 
(<f.'vM.'f/i 'tnf  /rum  }>,  l.>4.) 

TITK  cootings  of  both  plates  being  now  fully 
formed,  the  one  all  jsrexide,  the  other  ail 
metallic  lend,  the  gas  which  is  liberated  against  their 
surfaces  is  no  longer  ulisorbed.  but  begius  to  rise  iu 
considerable  quantities,  at  the  same  time  that  by 
making  the  plates  into  a  gas-buttery  the  fnc  gin 
adds  distinctly  to  the  electro-motive  force  of  the 
cell.  The  fulness  of  tho  cell  can  therefore  be  told 
in  these  two  ways— a  greater  escape  of  gas  and  a 
higher  opposition  electro-motive  force  than  usual. 

The  proper  or  "  ohmic  **  resistance  of  tho  cell  is 
now  a  minimum,  however,  for  three  reasons — 
because  the  conducting  surfaces,  the  front  surface 
of  tho  peroxide  and  the  front  of  the  reduced  lead, 
an?  as  near  as  they  con  possibly  be ;  liecausu  the 
acid  in  the  solution  is  as  couceutratisl  as  it  can  In- 
come, that  which  hod  been  absorbed  by  the  bad 
having  been  restored :  and  because  the  cell  will  have 
l>ecu  warmed  by  the  charging  current.  Tim  cell 
is  therefore  in  all  resects  ut  its  very  best,  and  it 
can  give  a  tremendously  powerful  current  for  a 
few  seconds  if  called  upon. 

But  suppose  it  is  not  called  upon  for  a  current, 
hut  simply  allowed  to  stand  idle  for  a  time,  what 
will  happen  to  it First,  of  course,  it  will  cool, 
and  thereby  slightly  increase  its  resistance ;  but 
more  important  than  this,  the  gas  which  is  cliuging 
mechanically  to  the  surface  ot  the  plates  will  col- 
lect in  bubbles  and  gradually  rise,  thus  lowering 
the  electro-motive  force  from  its  abnormal  value. 
Ihe  pis  which  first  escapes,  however,  will  be  the 
oxvgen  :  a  larp'  quautity  of  hydrogen  will  remain 
half  alloy.il  with  the  lead  plate,  more  espcciully 
jierhaj*  if  it  is  amalgamated,  and  accordingly  the 
clectro-motivo  force,  though  it  loses  its  abnormal 
value,  retains  a  pcrtectly  satisfactory  on*?. 

No  further  change  of  importance  need  bo  expected 
to  lie  noticed  aft  r  the  lapse  of  several  minutes 
or  even  au  hour  ;  but  if  the  cell  is  set  aside  1'or  a 
day  or  two  a  more  serious  change  sets  in.  Tho 
front  surface  of  the  lead  hues  some  of  its  hydrogou 
and  is  liable  to  bo  corroded  slowly  by  the  mid,  u 
sliglit  srum  of  Insulating  sulphate*  beir.g  produced  ; 
and  these  changes,  though  they  go  on  with  extremo 
slowness  m  a  go,Kl  cell  with  its  terminals  properly 
insulated,  yet  are  exceedinglv  w  eakening  when  they 


do  occtrr,  liccnuse  they  lower  the  cleetro- 
furce  and  increase  thu  internal  resistance  at  tho 
same  time.  A  plate  well  saturated  with  hydrogen, 
however,  will  resist  the  formation  of  any  such  scum 
for  a  considerable  time,  and  1  see  no  reason  why  it 
should  form  in  any  quautity  fur  u  week  or  so,  pro- 
vided there  is  no  leakage  between  its  terminals.  I 
apprehend,  however,  that  a  temporary  short- 
circuiting  of  tho  full  cell  before  setting  aside, 
whether  for  the  purpose  of  testing  or  for  other  pur- 
poses, would  have  a  detrimental  effect  by  diminish- 
ing the  store  of  hydrogen  ;  anil  that  a  cell  so  treated 
would  not  Iwur  standing  idle  quite  so  well  as  a 
tsrrfectly  full  one. 

The  main  part  of  the  change  w  hich  occurs  during 
standing  seems  to  take  place  at  the  +  plate.  Here 
the  peroxide  is  in  contact  with  and  sup|iorted  by  a 
plate  of  metallic  lead,  and  the  peroxide  is  sufficiently 
|«orous  to  allow  some  of  the  acid  liquor  to  penetrate 
to  the  junction  of  the  two  substances  ;  hence  there 
is  here  a  complete  battery,  ami  accordingly  a  cer- 
tain amount  of  local  action  sets  in,  some  of  tho 
lead  becoming  oxdiscd  and  sulphated,  while  some 
of  the  peroxide  gets  isirtially  reduced.  If  this 
action  goes  on  to  any  general  extent  it  is  most  dis- 
astrous, for  the  effect  is  to  establish  a  non-conduct- 
ing film  or  layer,  of  sulphate  and  lower  oxUie*, 
between  the  lead  plate  and  the  rest  of  its  perodixe 
coating ;  and  it  may  sometimes  happen  that  the  coat- 
t  ing  is  tli us  completely  detached  from  the  plate  so 
|  a*  to  become  quite  useless.  But  suppose  it  only 
gets  detached  in  patches,  the  internal  resistance  will 
thus  be  increased,  and  the  storage  capacity  will  bo 
diminished  almost  by  the  total  amount  so  detached, 
but  the  electro-motive  force  would  not  be  likely  to 
be  diminished  until  the  effect  *-t  t  tie  local  action  had 
extended  itself  through  the  whole  (Airiness  of  the 
pWWtMti  AfU-r  a  long  time  it  probably  would  so 
extend  itself,  and  thus  the  peroxide  would  get 
reduced  by  mere  standing  without  any  current 
having  been  deinaniled  from  the  cell. 

Messrs.  (  ilailstoneand  Tribe  have  called  attention 
to  this  local  action,  and  pointed  out  one  reasou  why 
it  goes  on  more  slowly  than  might  at  first  sight 
liave  been  exiiecicd  vu?.,  that  the  crust  of  sulphate 
formed  on  the  load  protects  it  by  its  insulating 
|jower,  and  only  pennits  deeper  portions  to  bo 
acted  on  by  reason  of  its  porosity.  Another  rea- 
son why  the  action  is  not  at  all  rapid  is  tliat  the 
surrounding  mass  only  jiermits  a  wry  insignificant 
amount  of  circulation  in  the  liquid,  so  ttutt  it  ».w>n 
guts  exhausted  of  its  arid,  and  is  onlv  slowly  re- 
pletiixhed  by  diffusion.  Still,  the  local  action  does 
go  ou  more  or  less  rapidly,  and  it  is,  so  far  as  I 
know,  the  maiu  cause  ol'the  loss  of  power  of  tho 
cell  while  standing.  Moreover,  the  differences 
noticed  among  different  cells  seem  to  depend  very 
greatly  ou  the  facilities  which  some  seem  to  offer  to 
this  action,  and  to  the  consequent  greater  or  less 
detachment  of  the  peroxide  e<xating.  Why  the 
coatings  detach  themselves  in  some  cases  more 
readily  than  in  others  is  by  no  means  clear  ;  but  it 
may  happen  that  a  too  'rapid  evolution  of  gas, 
caused  by  a  too  powerful  changing  current,  might 
mechanically  effect  a  scjnraliou  between  the  phita 
and  it*  coatings.  It  must  be  remembered,  however, 
that  tho  coatmgs  may  easily  become  electrically 
detached  by  an  insulating*  film — especially  in 
patches  -  uu'd  yet  their  mechanical  adherence  may 
remnin  almost  unimpared. 

The  naturally  occurring  cure  for  those  evils  would 
be  either  to  suppoit  the  peroxide  on  carbon,  or 
other  such  non-attackable  substance,  or  else  to  use 
no  support  ut  all,  but  to  make  the  plate  wholly  of 
(Ktrnxide,  But  though  the  use  of  carbon  would  do 
away  with  localaetiott,  scareely  any  form  of  carbon 
can  resist  the  action  of  nascent  oxygen,  and  ncconl- 
ingly  its  surface  crumbles  during  charging,  and  the 
powder  makes  a  worse  barrier  than  ever  to  good 
conductive  connection  between  the  plate  and  its 
coatings  ;  in  fact,  the  coatings  are  liable  in  time 
simply  to  drop  off.  Tho  use  of  peroxide  alone  looks 
hopeful,  but  when  the  cell  is  discharged  and  tho 
peroxide  reduces),  the  plate  will  no  longer  bo  a 
conductor,  and  it  does  not  appear  probable  that 
such  a  cell  could  ever  lw  charged  up  again.  More- 
over, the  diflicultic*  of  making  good  and  permanent 
contact  with  such  non-metallic  Fubstunccs  are  con- 
siderable, and  their  use.  would  therefore  be 
inco — 


'  I'tom  the 


ON  THE  ADHESION  OF  BELTS. 

A  WKIX-KXOWX  American  writer  on  belts 
X  V   and  beltinc.  Mr.  W.  B.  Cooper,  submits  the 

phenomenon  the  cause  ol  which  is  not  at  first  ap- 
pareut.  All  the  explanation  in  the  text  books  are 
technical,  and  consequently  not  popular.  The  law 
governing  friction  Is-twoen  surfoces  is  that  it  is 
directly  related  to  the  pressure  with  which  they  am 
brought  together  rcgardli  -ss  •!  tlie  ntlcnt  of  uirfat* 
in  mnlai'.  It  u  belt  is  passed  over  u  lixest  pulls-y 
and  attached  to  a  weight,  it  is  well  known  that  tlie 
power  necessary  b>  ruise  tho  Weight  by  drawing 
upon  the  other  end  will  increase  if  the  'portion  uf 
the  Ik  It  in  contact  with  the  pulley  is  increased,  and 
to  such  u  decree  that  if  several  turns  ore 
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around  the  pulley,  the  jwwr  required  bears  no  com- 
iitrison  to  u»e  weight  raised,  so  great  has  tin.  fric- 
tion become. 

To  explain  thin,  let  us  imagine  the  portion  in  con- 
tact with  the  pulley  to  |h-  elividoel  into  it  number  of 
sections ;  now.  when  sufficient  power  is  applied  tn 
raise  the  weight,  it  is  clear  that,  ce»mmcncingat  the 
weight  end,  the!  first  section  req aire*  to  move  it  a 
DOWn  equal  to  the  weight,  plus  the-  friction  be- 
tween itself  and  thn pulley:  thu  second  section  will 
have  a  larger  coefficient  of  friction  on  account  of  it* 
being  brought  into  closer  contact  with  the  pulley : 
this  reetults  from  the  fact  that  the  resistance  to  lie 
cvercomo  is  the  weight,  plus  the.  resistance  of  the 
first  section.  Thus  it  is  manifest  that  the  last  sta- 
tion lias  to  overcome  the  weight,  plus  the  sum  of 
all  these  increasing  coefficients  of  all  the  other  sec- 
tions. This  explains  tho  cause  of  the  ability  to 
transmit  so  much  power  by  a  belt  coming  in  contact 
with  only  half  of  the  periphery  of  a  pnlley.  This 
phenomenon  ismndo  possible  by  the  convexity  of  one 
of  the  surface*  and  the  flexibility  of  tho  other.  A 
number  of  shoes  attached  together  would  operate  in 
the  same  way  as  the  belt.  Where  the  sun  aces  are 
of  such  a  character  that  tho  friction  is  at  a  maxi- 
mum between  certain  pressures,  it  is  clear  that, 
where  those  pressures  are  exceeded,  the  width  be- 
comes an  important  factor,  as  it  alters  the  pressure 
per  inch  between  tho  surfaces  ;  in  other  cases  it  is 
immaterial.  Tho  same  would,  e>f  course,  lie  true 
t  of  contact  of  inflexible  surfaces. 


TRANSITS  AND  ECLIPSES. 

OX  Friday  last  a  paper  on  "Transits  and  Eclipses, 
and  tho  Information  to  be  obtained  by  ob- 
serving them,"  was  read  before  the  Bath  Literary 
and  Philosophical  Association  by  Mr.  Philip 
Braham,  and  illustrated  by  a  number  of  drawings 
and  experiments. 

Mr.  llroha.ni  said  the  subject  they  had  to  discuss 
that  evening  was  one  of  the  grandest  that  could 
possibly  exercise  the  human  mind,  and  every  state- 
ment must  receive  careful  consideration  before  it 
was  accepted  as  a  fart.  It  must  ho  remembered 
the  science  of  astronomy  commenced  with  specula- 
tions, and  the  first  astronomers  wore  really  astrolo- 
gers who  went  in  for  noticing  the  general  configu- 
rations of  the  planet*,  to  augur  thu  future  or 
immediate  i-ftYct  on  human  fortune.  But  he  nnw 
wished  to  engage  their  attention  simply  to  facts  and 
not  to  fiction  at  all.  •  Probably  many  of  them  had 
at  some  time  wondered  how  it  was  that  when  one 
pulled  ont  tho  plug  from  a  washing-basin  that  con- 
tained water,  the  water,  instead  of  going  away 
perfectly  level,  shnweel  a  depression  in  tho  centre, 
awl  towards  the  hut  there  was  a  spiral  motion. 
Such  a  tiling  was  so  ordinary  arid  so  commonly 
known  that  tliey  did  not  take  much  notice  of  it, 
and  supposed  it  was  so  because  it  was  so.  The  spiral 
motion  might  possibly  be  right-handed  or  it  might 
l»  left-handed,  or  it  might  be  but  as  circumstances 
or  accidents  determined.  Ho  wished  thim  that 
evening  to  follow  liim  beyond  the  realms  of  our 
immediate  solar  system  ami  to  soar  into  the  far  dis- 
tances tliat  are  only  revealed  to  us  by  the  telescope. 
It  is  perfectly  well  known  that  our  immediate 
neighbour  is  so  far  distant  that  it  puzzled  tho  imagi- 
nation to  realise  the  real  distance.  It  is  known 
perfectly  well  that  our  nearest  neighhour  does  not 
produce"  any  effect  upon  us  bv  the  b'ght  it  emits, 
under  a  period  of  'Mi  year?,  and  light  travels  at  the 
rale  of  IKO,**)  miles  per  second.  But  they  would 
soar  beyond  those  into  distances  visiblo  only  by  the 
aid  of  some  of  the  finest  telescopes  made.  He 
would  now  project  upon  the  screen  some  of  the  un- 
formed systems,  which  were  known  as  nebula?.  The 
lights  were  here  turned  down,  and  Mr.  Braham 
projected  upon  the  ramus  several 
from  careful  drawings  by  some  of  oui 
astronomers,  of  nebula-,  pointing  out,  at 
time,  various  features  in  each.  lie  showed  how  in 
each  there  were  visible  lines,  which  showed  a 
tendency  to  concentration,  becoming  more  and  more 
distinct  in  each  successive  representation  until  the 
last  showed  an  almost  definite  centre.   They  had  in 


ance  of  solid  matter,  which  they  did  not  detect  in 
the  other  nebube.  After  portraying  a  ring  nebula, 
Mr.  Braham  showed  a  spiral  nebula,  and  another 
in  which  the  cnnceutratiem  had  advanced  a  stage, 
tattler,  and  there  appeared  to  be  a  bright  particle 
of  light  towards  the  centre.  They  had  gone 
definitely  from  certain  systems  of  nebula*,  where 
the  indefinite  lines  could  scarcely  be;  detected  as 
lines,  to  nebula!  where  thev  were  formed  definitely, 
and  the  lines  of  bright  light  were  shown  to  Ik-  in  a 
spiral  direction,  ju.it  as  in  the  bowl  of  water  the 
motion  when  it  bewail  was  scarcely  noticeable,  but 
gradually  came  into  a  circular  motion  of  a  power- 
ful character.    For  the  sake  of  brevity  he  would  say 


inai  lueso  spiral  systems,  «iu  mesa  laueniuw 
systems,  had  concentrated  themselves  into  ono  mass. 
He  would  now  ente  r  into  tint  question  of  eentri- 
I  force.  He  would  cast  upon  the  screen  the 
ntation  of  a  ring  nebula,  and  also  another 
lass.    That  mass  had,  without  doubt, 


been  thrown  off  from  the!  great  central  mass.  n« 
wnulel  shortly  experiment  with  a  liquid  and  show 
that  by  centrifugal  force  varie>us -sized  spherical 
masses  separated  from  the  large  mass.  He  had 
lK  fore  hiin  a  vessel  nf  water,  and  in  it  he  would 
deposit  some  material  that  was  of  about  the  same 
density  as  the  water,  and  projeet  all  on  tho  screen, 
if  possible.  Mr.  Braham  then  deposited  some 
noelulcs  of  material  of  the  same  elensity  as  the 
water  in  tho  latter,  the  projevrtion  showing  clearly 
on  thn  screen.  He  then  rested  one  of  them  on  a 
looped  wire  suspended  from  some  machinery  placed 
above,  and  caused  tho  wire  to  rapidly  rotate.  He 
then  pointed  out  how  the  nodule  gradually  altered 
in  shape,  and  threw  off  first  small,  and  then,  as  its 
motion  became*  more  rapid,  large  spheres,  in  agree- 
ment with  his  suggestion  respecting  the  action  of 
the  rotating  mass  in  the  illustrations  previously 
shown.  The  successful  experiment,  which  was  re- 
{mated,  and  which  again  illustrated  tho  speaker's 
contention,  was  received  with  applause.  Mr. 
Braham  proceeded  to  say  that  that  was  a  small  ex- 
periment, hut  was  typical  of  the  big  experiments 
that  occurred  in  Nature.  That  which  he  had  ex- 
hibited was  but  an  illustration  of  what  was  a  fact 
throughout  tho  entire  universe  ;  a  fact  that  pro- 
duced these  sjiherea  on  one  of  which  we  are  now 
living.  It  was  impossible  from  our  very  circum- 
stances to  obtain  nebula!  {icrtert,  but  it  was  known 
by  the  spectroscope  as  well  as  by  the  telescope  that 
these  masses  of  gas  did  e'xist.  anel,  also,  there  were 
meteors  that  were  continually  dropping  into  the 
e'urth  ;  and  were  it  not  for  the  friction  of  the  e-urth's 
atmosphere  which  caused  them  to  ignite,  they  would 
fall  and  bo  very  disastrous  to  all  atlirantod  nature. 
In  our  own  solar  system,  instead  of  the  gaseous 
spectrum  overcoming  the  solid  spectrum,  the  con- 
trary was  the  case,  and  one  of  the  values  of  observ- 
ing a  total  eclipse  was  that  we  were  ablo  to  so  ob- 
literate tho  continuous  spectrum  from  the  solid  body 
of  the  sun  that  the  gaseous  spectrum  was  visible. 
In  our  own  solar  system  wo  had  the  sun  as  a  centre, 
with  the  planets  revolving  about  it :  the  sun  was  a 
mass  of  matter  in  an  incundcscenit  state,  anel  the 
temperature  was  so  high  that  metals  such  as  iron 
were  thi-re  in  a  state  of  vapour.  A  t  a  certain  distance 
from  it  was  Mercury,  next  came  Venus  and  then  the 
Earth.  Mr.  Braham  then  placed  small  globes  at 
various  distances  from  the  large  globe  which  repre- 
sented the  sun.  nne!  explaineel  the  relative  move- 
ments of  tlie  various  bodies,  and  their  relations  to 
one  another.  The  centrifugal  force  which  sent  the 
earth  revolving  was  not  sufficient  to  carry  it  beyond 
the  attraction  of  tho  sun,  and  there  it  revolvcel 
until  a  satellite— the  moon— was  thrown  off.  The 
moon  had  its  definite  object  again,  anel  its  object 
was  to  slow,  to  put  a  elrag.  as  it  were!,  upon  the 
action  of  tho  earth,  and  the  consequence  was  that 
the  rotation  of  the  ewrth  was  slowe  d  down  to  its 
present  rate,  and  it  was  still  gradually  slowing. 
The  monn  revolvcel  aliemt  the  earth,  and  always 
showed  tho  same  side  towards  the  earth,  and  in 
remscquenco  Wei  never  knew  what  the  greuter  {ior- 
tion  of  the  other  side  was.  The  moon  pissed  at 
certain  eletinite  times  hetwe-cii  the  earth  and  sun, 
ami  thereby  we  had  on  a  certain  portion  of  the 
earth  an  eclipso  of  the  «nn.  Thcti  suppeising  the 
moon  moved  in  its  orbit  round  and  came  to  tho 
opposite  position,  the  earth  stooel  in  the  way  of  the 
me>e>n  re-wiving  light  from  the  sun.  and  thus  there 
occurred  an  eclipse  of  the  moon  :  oil  eclipses  of  the 
sun  were  oe-eeiropanieel  by  an  eclijtse  of  the  moon. 
After  explaining  by  globes  how,  by  tlie  inclination 
of  the  orbit  of  the  mi»m,  eclipses  ol  the  moon  were 
not  so  frequent,  the  speaker  proceeeled  to  refer  to 
the  transit  of  Venus.  If  the  orbits  of  the  earth 
and  Venus  were  parallel  and  if  they  were  movcil 
together  during  the  entire  revolution,  Venus  wuuhl 
be  bctwe-en  the  e-urth  and  the  sun.  But  during  the 
entire  revolution  the  earth  went  slower  than  Venus, 
aud  thn  cemsi-quetie-e  was  Venus  gained  on  the 
earth.  But  tho  orbit  of  Venus  was  ne>t  parallel  to  tlie 
earth's  orbit  it  was  timied  up,  and  they  would  now 
notice  that  Venus  and  the  earth  were  not  in  aline,  and 
therefore,  although  the  point  of  the  orbit  of 
Venus  was  in  tlie  same  clirection  as  tho  orbit  of 
the  earth,  still  Venus  could  not  eclipse  the  earth, 
because  Venus  was  at  a  point  of  its  orbit  that  was 
tu  t  at  tho  node.  Ho  woulil  sujepose  that  Venus 
luul  come-,  got  down  to  tlie  node,  and  then  the 
earth  aud  Venus  were  together,  anel  Venus  was 
seen  on  thn  surface-  of  tlie  sun.  Therefore,  there 
was  only  one  particular  point  in  the;  twei  piths  of 
the  planets  at  which  there  could  be  a  projection  of 
one  upon  the  sun— that  was,  when  there  could  be 
a  transit  of  Verms,  Ho  spoke  now  as  he  hod 
spoke  n  some  eight  years  ago,  on  the  !tth  Dec., 
and  many  predir teel  the-n  that  in  eight  years  time 
a  transit  would  occur  as  ho  had  explained.  That 
would  mean  that  the  earth  had  la-en  eight  times 
round  the  sun  and  Venus  more  than  eight  times, 
and  they  had  now  come  Isiek  to  tlie  particular 
point,  and  were  in  a  position  similar  te>  that 
occupied  bv  them  in  1874-  Tlie  next  of  these 
transits  would  would  occur  in  200».  The  question 
was  eme!  tliat  excited  inte'rest,  especially  now,  as  on 
the  bth  of  December  next  a  transit  would  occur. 
They  would  ask  how  it  was  tliat  the  mere-  question 
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tlie  sun  could  excite  the  attention  and  emulation  of 
civilised  nations.  England,  France,  Belgium,  Italy, 
aud  all  dviliaed  countries  hail  sent  nut  inelividuals 
to  various  parts  of  the  earth  where  this  phenomenon 
was  risible,  on  purpose  to  obsrrvo  as  accurately  as 
they  could  tho  least  distance  between  Venus  and  the 
sun.  as  it  appeared,  and  also  to  note  tho  time— 
and  tliat  was  the  great  point— the  time  when  Venus 
first  of  all  touched  tho  sun  and  last  touched  it.  Tho 
speaker  then  showed  how  by  means  of  these  ob- 
servations tho  diameter  of  the  sun  ceiuld  bo  < 
taincd  ;  and  how,  having  its  angular  i 
and  its  diameter,  the  distance  of  the  sun  could  bo 
discovered.  According  to  Kepler"*  third  law,  tlie 
square  of  the  periodic  times  was  equal  to  tho  cube  of 
the  mean  distance  from  the  sun  j  that  law  was  per- 
fect, but  the  thing  was  this — the  distance  was  not 
known ;  anel  although  we  could  map  out  all  our 
planets — the  inferior  as  well  as  the  superior — to  a 
certain  eletinite  proportion,  yet,  not  knowing  our 
own  distance  from  the  sun,  we  were  unable  to  fix 
the  exact  se-atc  of  our  solar  system.  In  consequence, 
great  trouble  and  pains  were  being  taken  to  fix 
thin  a  very  small  percentage  of  error  the  distance 
to  and  from  the  centre  of  the  sun.  Mr.  Braham 
m  showed  that  tho  globes  he  had  mado  use  of  to 
illustrate  his  le-cture  were  not  of  the  proper  pro- 
pnrtiem,  nor  were  the  distances  observed  propor- 
tionate ;  but  he  had  lie.cn  compelled  to  make  use.  of 
these  so  as  to  make  them  visible.  If  tho  models 
were  to  scale,  taking  tho  sun  as  a  sphere  1ft.  in- 
diameter,  then  Mercury  would  bo  represented  by  a 
grain  of  mustard  at  a  distance  of  l.ilft. ;  Venus  a 
small  pea  at  a  distance  of  83ft. ;  the  Earth  a  pea  a 
size  larger  at  a  elistance  of  1  loft. ;  Mars  a  grain  of 
mustard  seed  at  a  distance  of  176ft. :  the  Asteroids 
a  number  of  grains  of  sand  scatte  red  around  n  circle 
from  230ft.  to  300ft.  ;  Jupiter  a  plum,  M8ft.  ; 
Saturn  a  slightly  smaller  plum,  18G7ft. ;  Uranus  a 
grape,  2206ft. :  and  Neptune  a  grape,  3450ft.,  or 
eivcr  half  a  milo  away,  with  a  moon  nearly  as  big 
as  iUelf.  Since  the  last  transit  of  Venus.  Mars  was 
eliscovered  to  have  two  moons.  In  the  caso  of 
Neptune  there  was  one  big  moon  :  and  in  the  caso 
of  Uranus  there  were  four  moons,  but  the  latter  ro- 
tated at  right  angles  to  tho  ecliptic,  anil  moved  also 
in  an  action  opposite  to  that  which  would  bo  cx- 
ts-ctcd.  In  fact,  Uranus  was  a  puzzle  at  present, 
but  he  had  no  doubt  some  physical  reason  would  bo 
founel  to  account  for  the  apparent  anomaly.  There 
was  one  peculiarity  in  the  solar  system  to  which  ho 
must  call  attention  -  and  really  this  was  an  interest- 
ing subject.  Mercury  was  inclined  seven  degrees  ; 
tlie  sun  rotating  on  it*  axis  was  also  inclined  a  UttJo 
over  scvi'n  degrees,  so  that  he  thought  there  was  no 
doubt  that  Mercury,  being  a  late  planet  thrown  off 
by  the  sun,  had  an  orbit  nearly  parallel  to  the  axis 
of  rotation  of  the  sun  and  was  gradually  being' 
drawn  int/>  the  line  of  tlie  ecliptic  by  the  attractive 
force  of  the  other  members  of  tho  solar  system.  In 
ennclusion,  Mr.  Braham  said  the  study  of  astro- 
nomy gave  one  great  scope  in  understanding  that 
there-  was  more  in  e-xistence  tluui  existence  got  credit 
for,  and  that  bv  in vestigation  of  these  fact*  we  could 
arrive  at  something  that  was  satisfactory,  and  that 
gave  us  farther  scope  for  thought  and  questioning, 
and  however  much  wn  might  attempt  to  force  the 
harrier  aud  by  imagination  attempt  to  stem  the  tido 
of  facts,  we  could  only  remain  waiting,  watchful, 
and  persevering,  and  look  through  nature  up  to 
nature's  God. 


DYNAMO-ELECTRIC  MACHINERY. 

ON  Monday  night  l*rof.  Silvanus  P.  Thompson 
elelivereel  the  second  of  the  Cantor  lecture*  for 
the  session  1882-3  on  Dynamo  FJeictric  Machinery 
in  tho  hall  of  the  Society  of  Arts,  Adclphi.  Dealing 
with  tlie  dynamo  in  practice,  he  said  tliat  the  first 
point  to  consider  was  the  forms  of  combination  used 
for  proeluriug  either  constant  strength  in  the  current 
or  constant  electro-motive  force  in  the  circuit,  with 
the  view  of  rendering  the  action  of  thn  dynamo 
purely  automatic,  so  that  the  removal  of  lamps  from 
one  part  e>f  the  circuit  should  not  in  the  least  affect 
any  other  part  .  Turning  to  various  points  in  which 
theory  had  been  put  into  practice  in  different  de- 
cryptions of  dynamo  •  electric  machines,  ho  com- 
mented on  the  forms  of  the  magnets,  the  polejaijcea, 
the  armature's,  and  the  commutators  used.  lie  then 
pointed  out  the  essential  difference  between  a  can- 
tinuous  current  macliine  and  an  alternate  current 
machine,  and  the  peculiar  arrangements  of  tho 
more  interesting  type*,  such  as  those  of  Edison, 
Brush,  and  Qulchor,  and  the  distribution  of  poten- 
tiality on  the  commutators  of  dynamos  he  had 
particularly  examined,  and  he  deduced  thereby 
several  important  consequences  with  reference  to 
the  construction  of  armatures  and  field  magnets, 
lie  might  observe  that  science  had  now  nelvanaid  so 
far  tliat  it  could  point  out  how  machines  could  bo 
constructed  with  a  full  knowledge  of  what  their 
■s  would  bo.  The  subject  of  tho 
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SCIENTIFIC  SOCIETIES. 


SOYAL  ASTBONOMICAL  SOCIETY- 

'  pHE  December  meeting  wu  hcM  at  the 
J.  Sodety's  rooms.  Uurliugtou  House,  on  the 
evening  of  Friday,  the  Nth  inst.,  Mr.  E.  J.  Stone, 
president,  in  the  chair. 

Tin-  President  having  referred  briefly  to  the  death 
■  if  Prof.  Chains, 

Mr.  Knobel  read  a  paper  by  Mr.  David  Oill  on 
"  Photographs  of  the  Great  Comet  (*)  MBS,  tfc- 
t.-iinrd  at  trie  Royal  Observatory,  Caw  of  Good 
Hape."  Thiec  photographs  were  exhibited  which 
were  taken  with  a  Dallroeyer's  rapid  portrait  lens 
attached  to  the  declination  axis  ol  au  equatorcul. 
No,  1  win  taken  on  Oct.  H'th,  with  an  exposure  of 
■M  minute*  ;  No.  2  on  Oct.  20,  with  au  exposure  of 
one  hour,  and  No.  3  on  Oct.  21,  with  an  exposure 
of  10  minutes.  Iu  photograph  No.  .1,  which  is 
the  most  perfect,  the  star*  are  slightly  elongated  in 
tin-  direction  of  the  comet's  motion.  The  photo- 
graph show*  the  sharp  termination  of  the  tail  at  a 
distance  af  xmie  twenty  degrees  from  the  head 
with  a  luminous  tuft  projecting  from  the  centre  of 
tin-  tail  which  has  been  noticed  by  so  many  ob- 
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A  communication  was  also  read  from  Mr.  KUery 
ace impanying  n  photograph  of  the  comet  taken  at 
the  Melbourne  Observatory.  This  photograph  was 
takm  with  au  ordinary  camera  not  r<|iiatoruUy 
mounted,  and  the  motion  of  the  comet  produced  a 
streak  of  light  upm  th<'  plate. 

A  cmrounkati-m  from  the  Rev.  T.  W.  Webb 
was  also  read,  inclosing  oU  rvntiotis  of  the  comet 
made  by  Mr.  J.  T.  Stevenson  in  New  Zealand. 
Mr.  Stevenson  described  au  anomalous  tad  ol  taint 
bghi  which  extended  from  the  head  of  the  comet  in 
the  direction  of  thnsun.  The  axis  of  the.  anomal- 
ous tail  was  not  quite  parallel  with  the  axis  of  the 
brighter  tnil  extern  ling  in  the  opposite  direction. 

An  extract  from  a  letter  of  Dr.  Schmidt,  of 
Athens,  was  also  read.  Accompanying  the  letter 
■HI  drawing  of  the  great  come!,  an  1  a  companion 
comet  or  nebulosity,  which  ho  had  unnerved  on 
<  Iclob-r  'Jth.  Hlth,  and  1 1  :h.  The  companion  object 
w  «  j  an  irregular-shaped  patch  of  nebulous  matter, 
without  any  defined  nucleus;  and  Dr.  Schmidt,  iu 
his  li  tter,  suggested  that  it  might  be  a  portion  of 
the  eoroiia  which  had  been  detached  by  the  comet 
•luring  its  tKrihelion  passage,  when  it  was  uiouug 
at  a  rate  of  J.iO  mile*  a  second. 

Tie-'  Astronomer  Roial  said  :  This  is  an  clinic t 
from  a  print*  l*tt*T  o'f  Dr.  Schmidt'*  to  a  friend 
in  England.  The  drawing  has  already  Ijecu  pub- 
lishcd  ui  the  .it'rumaiHifir  Siukrtrhtrtt ;  but  it  i* 
not  very  well  print.  1.  and  I  thought  it  would  be  of 
interest  to  get  an  original  copy  ol  the  drawing  fur 
the  Society. 

Mi.  Common  stated  that  he  had  ol>*erved  the 
anomalous  Ui)  stretching  towards  the  sun  which 
was  mentioned  by  Mr.  Stevenson.  Iu  October, 
the  head  of  the  comet  appeared  like  the  nebula  iu 
Auihi  metla,  with  a  luminous  patch  in  tile  middle. 
Aftenvants  a  luminous  patch  was  visible  turthei 
down  towards  the  tail,  and  later  still  it  became 
brighter  at  another  point,  so  tbut  it  was  .Lirkult  to 
.-m-lwt  any  part  of  the  comet  and  s]M'uk  of  it  as  the 
nucleus. "  There  were  certainly  several  nuclei,  and 
their  brightness  varied  from  time  to  time.  Uu  the 
17th  of  SefrtemW,  about  J]  hours  before  the  comet 
was  seen  to  disa]i|wtr  at  the  linib  of  the  Sun, 
it  hid  the  upjs-urriuce  of  a  bright  planet- 
oiy  duo,  with  a'  very  short  jarnbolic  tad .  1  did 
not  n.msure  the  diameter  of  the  nucleus,  but  1 
oompured  it  with  the  «i/e  of  a  spot  upon  the  Sun, 
which  I  have  since  learnt  w:is  17  to  f*T  in 
diameter;  this  docs  not  sgice  with  the  obsuva- 
at  the  I'nis'.  Mr.  Finlav  gives  the 
r  of  the  comet'*  head  as  5".  When  1  saw 
the  o  met  again  the  nucleus  was  like  a  planetary 
disc  intensely  white  and  bright.  Later  iu  October 
it  b  'came  a  hazy  object  like  a  candle  seen  through 
» fog  or  through'  horn.  After  that  it  grew  longer, 
and  there  were  two  derided  nuclei  in  it.  At  the 
beginning  of  November  the  two  nuclei  were  sepa- 
rated hv  a  distinct  'lark  spice,  I  hie  day  I  thought 
It  had  become  triple,  but  there  can  Is-  no  doubt 
als.ut  the  two  nuclei. 

Mr.  Knobel  said  :  We  have  received  a  communi- 
cation from  Mr.  Eddia,  of  Gr-ohaiustown,  Natal, 
iu  which  he  distinctly  mentions  the  two  nuclei  in 
the  Lead  of  the  comet.    It  was  a  letter  nccom- 


advance  which  photography  has  made  since  18,'ir. 
In  Vol.  XXX.  of  the  Memoirs'.  I  have  given  an  account 
of  an  attetu]>t  which  I  made  to  photograph  Douati's 
comet.  If  we  liad  then  had  chemicals  as  sensitive 
as  those  which  are  now  employed  we  should  no 
doubt  have  succeeded  in  obtaining  an  image  of  the 
comet,  but  I  failed  to  do  so  with  exposure*  of  three 
minutes. 

The  President :  Mr.  Gill's  photograph*  have  been 
obtained  witli  exposure*  of  M  minutes,  41)  minutes, 
and  an  hour. 

Mr.  Johnson  stated  tluit  the  accounts  published 
in  the  Cape  papers  referred  to  five  distinct  patches 
of  light  as  having  lxteu  seen  in  the  nucleus  sepa- 
rated by  faint  bunds. 

Mr.  Ranyard  said  i  With  regard  to  the  spurious 
tail  referred  to  in  Mr.  Webb's  letter  as  having  been 
observed  by  Mr.  Stevenson,  there  seems  to  be  very 
satisfactory  evidence  for  its  existence.  It  is  shown 
in  Professor  (Schmidt's  beautiful  drawing.  The 
axis  of  tliisspurious  tail,  which  extended  towards  the 
sun,  ap|Niur*  to  have  been  not  quite  parallel  with 
the  axis  of  the  brighter  tail,  which  streamed  away 
from  the  sun.  1  should  like  to  point  out  that  Una 
spurious  bail  is  not  necessarily  due  to  matter  passing 
away  from  tho  comet's  head  in  the  direction  of  the 
sun.  There  are  facts  which  tend  to  show  that  it  is  not 
improbable  that  the  matter  of  this  spurious  tail 
was  more  distant  from  the  Earth  than  the  head  of 
the  comet,  and  that  the  comet's  nucleus  was  seen 
by  projection  upon  the  faint  end  of  a  long  tail, 
which  curved  backward  in  the  plane  of  the  comet's 
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of  the  comet's  orbit,  this 
Earth  lu^sed  through  the  plane  of  the  comet's 
orbit  alxiut  the  middle  of  September,  and  at  that 
time  a  curved  tail  lying  iu  the  [Jane  ,,f  the  comet's 
orbit  would,  us  seen  from  the  Earth,  linve  appeared 
to  be  straight,  but  from  certain  directions  the  head 
of  the  comet  might  bo  seen  by  projection  upon  the 
end  of  the  tail,  and  so  the  head  would  appear  to 
In-  in  the  midst  of  a  tail,  which  was  bright  ou  one 
side,  and  faint  and  broad  on  the  other.  The 
plane  of  the  comet's  orbit  is  inclined  to  the  plane  of 
the  Earth's  orbit  at  an  angle  of  38',  so  that 
when  the  Earth  is  9U'  away  from  the  node 
of  the  comet's  orbit,  we  should  look  doit  n  at  tho 
plane  of  the  comet's  orbit  from  a  |«oint  38'  above 
the  plane.  In  October,  and  the  beginning  of  No- 
vember—that is,  within  -to  of  the  ROMS — we  should 
see  objects  m  the  plane  of  the  comet's  orbit  pro- 
jected at  a  much  more  acute  angle  than  .'tv  ;  and 
the  end  of  a  curved  tail,  seen  in  projection  from  a 
position  not  very  far  removed  from  the  direction  of 
the  comet's  radius  vector,  would  appear  as  over- 
lapping the  head  of  the  comet  anil  slightly  above 
it.  making  a  small  angle  with  the  brighter  part  of 
the  tail,  just  as  it  is  shown  in  the  drawing.  All 
observers  have  tint  iced  that  the  south  side  of  tho 
tail  wj.  the  most  intense,  and  *mic  have  described 
it  as  being  like  the  Oreck  letter  > .  with  a  hook  of 
fainter  light  on  the  northern  side  at  the  end  of  the 
tail.  Has  is  iust  the  appearance  that  should  hav< 
been  observed,  with  a  sctmitar-shaped  tail,  seen  in 
projection  from  a  point  not  tar  from  the  plane  of 
the  exunet's  orbit. 

Mr.  Knobel  said:  This  is  not  the  first  comet 
which  has  had  a  tail  which  api**aml  to  bo  projected 
toward*  the  Sun.  Encke's  comet,  which  I  ob- 
served in  1*7-1,  had  such  a  tail.  It  was  very 
uebuh  us  and  was  not  bouuded  by  any  definite 
lilies. 

Captain  Noble  said  :  He  had  otsicrved  the  comet 
on  November  the  Sth,  at  loll,  ».)ui.  The  nucleus 
appeared  elongated  as  if  seen  through  a  cylindrical 
lens,  and  the  axis  of  the 


I  bv  uewapaper  extracts  which  could  not  be 
printed  in  the  notices,  but  we  shall  no  doubt  re- 
ceive a  communication  from  him  which  can  be 
printed. 

Mr.  De  hi  Ttue  said  :  Permit  me  to  make  a  few 
rcoinrks  which  mav  be  of  a  cert-iin  amount  of 
value  at  the  present  moment.  I  have  had  three 
ntiix  rt unities  of  making  naked  -eye  observations  of 
the  present  oomct,  and  my  impression  of  it  was 
that  it  was  of  the  apparent  si/.e  of  Donuti's  comet  of 
IKViN.  but  not  so  bright.  Some  verv  successful 
phot- 'graph*  of  this  year's  comet  have  been  shown, 
and  I  wish  to  make  a  remark  with  respect  to  ' 
be  of  interest  iu  showing  the 


nucleus  did 
with  the  axis  of  the  tail. 

The  I'residcnt  read  some  telegrams  announcing 
that  successful  observations  of  the  transit  of  Venus 
in  South  Africa  and  New  Zeuland  had  been  made 
From  the  information  tliat  was  already  to  hand  he 
hop.-d-tl>at  there  would  he  sufficient  observations 
to  give  a  satisfactory  detcnumatiou  of  the  Sun's 
distance. 

The  Astronomer  Royal  said  :  That  tho  Society 
must  congratulate  Mr.  Stone  on  the  success  which 
had  attended  the  arrangements  on  which  he  had  be- 
stowed so  much  time. 

The  President  said :  I  have  had  a  notice  put  into 
my  hands  stating  that  Mr.  Lockyer  wishes  to  cull 
the  attention  of  the  society  to  an  important  eclipse 
which  will  take  place  next  year. 

Mr.  Lockyer  said  :  I  bold  in  my  hand  the  Ameri- 
can Ephemeris  for  next  year,  which  shows  that 
a  very  important  eclipse  will  be  oliservable  in  Mav 
fnun  two  islands  iu  the  South  Pacific.  It  may 
interest  some  of  the  Fellows  of  the  Society  to  know 
that  the  Solar  l'hysics  Committee  at  their  last 
meeting  sent  in  an  application  to  the  Science  and 
Art  lV|wrtmciit,  pointing  out  the  extreme  import- 
ance from  several  points  of  view  that  observations 
of  that  eclipse  should,  if  possible,  be  socurtd.  First 
of  all,  bivuuse  tie-  duration  of  theeeli[>se  will  be  ij 
minuti  >•,  and  secondly,  ls-eause  it  will  occur  at  a  time 
of  maximum  solaractivity.  I  am  very  anxious  that  the 
Domical  Society  should  be  acquainted  with 
fio  ts,  W-causo  1  suppose,  in  case  the  Oovern- 
should  courider  it  desirable  that  observation* 


•hould  be  secured  (and  of  course  it  is  un]io*sible 
to  procure  them  without  Government  aid),  it  would 
be  imtmrtant  that  some  members  of  tliis  Society 
should  gird  up  their  loins  and  volunteer  to  make 
these  observations.  I  believe  it  is  quite  settled  that 
the  French  Government  w  ill  send  out  an  cxpttlitiou, 
)>erhaps  two  expeditions,  and  one  is  naturally 
anxious  to  liave  an  English  oxj*dition  if  poswible. 
Tlie  Americans  are  much  nearer,  and  their  National 
Academy  of  Science  is  taking  active  measures  to 
secure  observations.  *o  there  will  he  an  American 
party  there,  and  rui»«  Jr  pin*  that  there  should 
be  an  English  one.  If  our  Government,  niter 
mature  consideration,  think  that  observations 
should  bo  mode,  theu  it  is  possible  that 
a  communication  will  be  made  to  the 
Astronomical  Society  or  to  the  Royal  .Society 
asking  for  volunteers,  and  it  is  on  that  ground  that 
I  venture  to  bring  tlie  matter  before  you.  Any 
gentleman  who  is  inclined  to  go  f  >  the  South  Sea* 
will,  I  believe,  have  a  most  pleasant  expedition  ; 
and  if  any  gentleman  is  anxious  for  an  opportunity 
to  observe  the  solar  atmosphere  or  the  infra-Mer- 
curial planet,  he  should  send  in  his  name,  for  in  all 
these  matters  it  is  not  issuable  to  moke  the  arrange- 
ments long  before  the  event,  and  when  the  Govern- 
ment agrees  there  is  generally  an  ugly  rush  anil  a 
working  against  time,  which  is  tho  most  kiUiajr 

The  President :  Possibly  Mr.  Ranyard  ha*  sonic, 
thing  to  say  ou  this  subject. 

Mr.  Ranyard  :  I  am  not  prepared  with  nny  re- 
marks. I  can  confirm  what  Mr.  Lockyer  has  said 
with  regard  to  the  foreign  expeditions.  There  will 
also  Is-  one  Italian  astronomer;  possibly  two. 
There  will  prohublv  he  au  American  private  exjsnli- 
tiou.  I  have  received  a  letter  from  an  American 
gentleman,  saving  that  they  hoped  to  charter  a 
vessel  from  San  Francisco,  and  that  they  will  be 
happy  to  receive  uny  English  astronomers  who 
feel  inclined  to  join  them,  and,  of  course,  \tay  a 
share  of  tlie  expenses.  There  is  no  doubt  that  it 
will  bo  a  plnuant  expedition,  and  there  seems  to  be 
a  good  chance  of  Hue  weather,  and  tho  sun  will 
have  a  good  altitude  during  tho  five  minutes  of 
totality. 

'lno  President :  As  far  a*  I  understand  Mr. 
Lockyer,  he  wishes  that  any  geutleniou  who  desires 
b>  take  part  in  such  an  expedition,  should  send  in 
their  names  to  say  that  they  will  be  ready. 

Mr.  Lockyer :  1  think  it  most  important  that 
thev  should  do  so. 

The  Rov.  J.  Ilowlott  read  a  paper  "Ou  the 
Solar  SiKjts  of  April  and  No*e«nUr,  LM2."  and 
showed  largo  drawings  which  he  hail  made,  by 
projecting  the  image  ol  the  spot  on  the  screen  in  a 
darkeiu  . I  room.  Mr.  llowtett  ul»o  mentioned  that 
he  hail  succeeded  iu  observing  tlie  transit  of  Venus. 
ImmodiuUly  alter  the  ingress  of  tho  planet  upon 
the  Sun's  limb  he  oliservcd  a  ligament  which  ex- 
tended for  twelve  seconds  of  arc  between  the  pLiuet 
and  tlie  Sun's  limb. 

The  President :  I  have  no  doubt  that  Mr.  How  lett 
is  under  the  impression  he  saw  the  ligament  which 
is  ordinarily  observed,  hut  the  weuther  appears  to 
have  been  cloudy,  and  I  think  it  very  likely  that 
what  he  saw  was  tlie  tremulous  motion  of  the  phinet 
caused  by  the  Earth's  atmosphere.  H  he  saw  a 
hgauic^t  extending  for  tise  he  second*  of  arc.  that 
is  lasting  for  four  minutes  of  time,  he  saw  a  liga- 
ment such  as  no  cue  else  lias  seen. 

Mr.  Hewlett:  1  have  u  witness.  My  wife  saw 
it;  but  wives  are  sonietuues  prejudiced  in  one'* 
favour  {laughter). 

Mr.  Christie :  In  regard  to  the  suuspots  which 
have  been  very  remarkable  this  year,  and  in  four 
instances  have  coincided  with  niagiietic  storms, 
the  two  groat  outbursts  of  suns|«>ts  in  April  were 
accompanied  by  two  magnetic  storms.  Again,  in 
October,  two  other  outbursts  were  aecomiwuicd  by 
two  magnetic  storms,  and  again,  in  November,  the 
»un*pot  was  accompanieel  first  by  a  very  remarkable 
tnajfurtic  storm,  and  then  bv  a  secoudary  storm . 
This  seems  to  add  very  cotuifcrably  to  the  proof  of 
a  connection  between 
great  solar  outburst*. 


Captain  Noble  :  I  would  ask,  w] 
spondeueu  between  solar  distill  ban 


storms  is  not  as  old  as  Sir  Edward  Sabine  r  Iu  the 
Transactions  of  our  Society,  there  is  au  account  i  f 
n  remaikable  <li*turbvnce"  which  was  observed  by- 
Mr.  Carringtou  and  our  farmer  secretary  Mr. 
Hodgson,  and  was  absolutely  coincident  in  tisuu 
with  u  very  remarkable  magnetic  disturbance. 

Mr.  Clirisrie :  I  think  Sir  Edward  Sabine  only 
showed  a  general  connection  between  aunspots  sua 
magnetic  ilistuibunc*»tui.aighout  tlie  year;  this  is 
not  the  same  tiling  as  show  ing  a  connection  between 
[uirticuhir  spots  and  magnetic  storms. 

Mr.  Ranyard:  1  think  H  ere  can  be  uu  doubt 
about  the  general  connection  between  the  pcnt>d» 
of  maxima  and  minima  of  mngnetic  disturbance 
and  suuspots,  bat  the  connection  between  in<li- 
vidual  outbursts  is  a  different  thing.  In  tlie  one  ,.r 
two  instances  wliich  I  have  examined,  1  have  not 
found  such  a  connection  ;  for  instance,  there  wivs 
no  magnetic  storm  oorrcs|»jiidiiig  to  the  great 
thirteen -minute  prominence  ulncrved  by  Profisv.r 
Young,  or  to  the  great  promiueuce  figured  in  last 
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year's  <W/>'«  Sntdmt.  With  regard  to  the  invitation 
Which  Mr.  Lockyer  ha*  giveu  to the  Society. such  an 
invitation  might  1*  interpreted  rather  wdiM-rinii- 
uately.  I  tin  not  think  that  a  (Trent  number  uf 
drawings  and  general  observations  of  eclipses  ore 
now  needed,  or  that  it  would  be  worth  while  for 
the  Government  to  send  out  an  expedition  to  the 
other  nide  of  the  world  to  make  *ucri  observations. 
In  1S71  a  great  deal  of  money  was  expended  in 
sembug  out  observers  to  India,  who  were  instructed 
to  make  as  manv  drawings  of  the  corona  as  pos- 
sible during  totality,  in  order  that  they  might  see 
whether  there  was  any  change  taking  'place  in  the 
corona  during  totality.  Naturally  there  was  a 
good  deal  of  difference  betwecu  the  drawings,  but 
we  have  now  got  |«*t  the  era  of  drawings.  What 
we  want  are  photographs  of  the  coiona,  and 
•peciaUy  contrived  spectroscopic  uud  iiolariscopic 
nWrvnti'WK.  anil  I  do  not  think  that  it  would  be 
worth  while-  to  send  out.  at  Government  expense, 
observers  who  are  not  prepared  with  some  such 
•pecial  observations. 
The  meeting  a>ljounu><l  at  ten  o'clock. 

AMATEUB  MECHANICAL  SOCIETY. 

f  pHE  annual  couversaxinuc  of  the  Amateur  Mc- 
X.  chanical  Society  was  held  on  the  nth  inst.at  the 
Suffolk-street  Galleries,  lull  Mall.  Splendid  speci- 
mens of  ornamental  lathes  and  otlter  apparatus 
were  ilisplaycd.  in  addition  to  many  really  line 
works  in  ornamental  turning  by  various  members 
of  the  society.  Holteapffel  and  Co.  exliibited  a 
tine  lathe  with  ornamental  and  spherical  rests,  a 
very  full  and  sple  udid  cose  of  ornamental  drill*  and 
cutters,  also  grinding  au<l  sawing  machines,  and 
i  ither  article*.  .No  eulopv  can  In;  too  strong  for  the 
beauty  of  the  workmanship  of  the  aiticles  exhibited 
by  Messrs.  Holtupffcl.  and  their  entire  freedom 
from  meretricious  "  shininc** "  or  t-.vi.hop  display 
emmanded  the  unreserved  admiration  of  critical 
judges.  But  many  of  the  scientitlc  amateurs  pre- 
sent expranni  regret*  to  sec  Messrs.  Holtxapffel 
atid  Co.  still  exhibiting  mandrel-noses  of  the  old 
pattern  with  their  bases  cut  awav  and  weakened 
by  a  deep  ring  at  their  junction  with  the  mandrel 
face,  and  screwed  to  the  uh»olrte  pitch  of  B'46  to  the 
inch.  "  Quern  Ileus  vult  perderv  prius  dementat," 
and  it  almost  seems  as  if  Messrs.  Holtzaiiffcl,  by 
mmerence  to  obsolete  patterns,  and  by  repelling  such 
sugS*s:i..iis  uk  their  clients  would  make,  had  deter- 
mined to  Ujow  away  tlieir  long-established 
leadership  in  ornamental  lathe  apjitratus.  A  grand 
lot  of  splendid  lathe*  and  tex>l*  were  exhibited  by 
Mr.  Evans,  who  evidently  aspires  to  the  leader- 
ship which  Messrs.  Holtaapffel  */vm  not  anxious  to 
retain.  Mr.  Evans  has  adopted  the  Kmnan  modi- 
fication of  the  spiral  amviratus,  which  puts  the 
change-wheels  at  thrt  back  of  the  lothe-head.  in- 
stcadof  at  Die  fr^nt— an  still  done  by  Messrs,  Hnltx- 
apffel.  This  is  un.loubteiUy  a  great  improvement 
when  the  slotted  wheel-arms  are  afttxed-not  upou 
the  lathe-bearers,  so  as  to  rcqtiiro  the  shifting  of 
the  lathe-head  to  the  right,  but  upon  the.  back  of 
the  lathe-head  itaclf.  and,  therefore,  requiring 
no  such  displacement  as  with  the  old  system 
was  such  an  objection,  lly  the  Keunau  arrange- 
ment Mr.  Evans  enables  his  client*  to  keep 
the  spiral  aiijiamtis  always  in  place,  ready  for  con 
uecticn  with  the  slide-rest  screw,  without  in  any 
way  interfering  with  the  ordinary  uses  of  the  lathe, 
lie  also  enables  his  lathe  to  execute  spiral  work 
upon  the  elliptic  cylinder,  while  by  an  additional 
improvement  of  his  'own  he  adapt*  the  Hooke  joint 
so  a»  to  enable  the  spiral  work  to  be  done  upon  the 
elliptic  or  circular  cone.  Again,  Mr.  Evans  has, 
upon  reflection,  had  the  courage  to  throw  over  the 
obsolete  •'  ornamental  hithc  tlirvads  "  aud  formally 
adopt  the  principle  of  aliquot  threads,  with  a  man- 
drel-nose of  ten  threud*  to  the  inch,  as  some  time 
since  was  advocated  in  the  columns  of  the  Enolish 
Mlcujlnic  by  I>r.  Edmunds.  We  congratulate  Mr. 
Evaus  U|ion  having  been  the  first  to  unuouuoc  this 
important  advance,  and  have  no  doubt  thut  his 
enterprise  will  be  appreciated  by  scientific  amateurs. 

As  to  the  remaining  question— i.e.,  that  of  tho 
angle  and  cross-section  of  the  thread— thut  should 
undoubtedly  be  settled  in  conjunction  with  tbe 
Amateur  Mechanical  Society,  who?*  council  liave 
for  some  time  had  the  question  before  them  at  tho 
instance  of  a  general  meeting  of  the  mem- 
bers of  tho  society,  held  lost  May,  and 
who,  having  paved  a  resolution  recommending 
the  aliquot  threads,  have  deferred  tho  question  of 
pitch  and  cross- section  until  the  numbers  at  large 
and  the  leading  ornamental  lathe-makers  havo  boen 
consulted,  lor  Mr.  Evans  alone  to  anticipate  their 
remaining  action,  und  introduce  u  new  cross- 
section  thread  that  no  other  maker  would  follow, 
would  bo  to  inflict  further  complications  ujiou 
amateurs,  and  it  is  to  bo  hoped  that  he  will  not 
precipitately  commit  himself  to  such  a  course.  The 
Council  of  tho  Amateur  Mechanical  Society,  con- 
tuning  as  it  doe  s  such  eminent  scientific  amateurs 
n«  Msr.  Boon),  M.P.,  Colonel  Sandemau,  Dr. 
Edmunds,  and  others,  whose  opuuoi.s  will  neces- 
sarily have  weight  with  tho  members  of  the 
Society,  is  an  eminently  suitable  medium  for  the 
'  of  this  question  with  tho  odvico  aud 


concurrence  of  the  leading  ornamental  lathe- 
maker*.  Mr.  Mines,  of  Norwich,  showed  some 
finely-made  tools  and  steel  forgtngs.  Messrs. 
Churchill  showed  all  the  charming  new  devices 
of  our  American  cousins,  including  a  really  lieautif  ul 
'."in.  miniature  lathe,  for  watchmakers,  dentists, 
microscope -lrns  maker*,  amateurs,  A.r.  In  jioint 
alike  of  design  and  execution,  this  lathe  was  a 
perfect  gem.  A  simple  and  convenient  amateur's 
work -bench, aud  some  new  carpentei 's  tools,  were  ex  - 
hibited  by  Thos.  J.  Sycr.  I'letcher's  unrivalled  gas- 
heating  laboratory  apparatus,  and  miniature  fur- 
naces, for  melting  small  ingots  of  any  metal  from 
lead  to  steel,  in  u  few  minutes,  were  exhibited  by 
Mr.  J.  T.  Maytield,  his  London  agent. 
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attracted  in  lS.'il  to  Munich  by  the  King  of 
llavaria,  and  remained  there  until  his  death. 


THE  Transit  of  Venus  has  boen  successfully  ob- 
served at  nearly  ail  the  ujipointod  stations, 
I'Xeept  Brisbane.,  and  at  such  important  places  as 
Jamaica,  the  Capo,  anil  New  ZmUud,  »p]Miirs 
to  have  been  all  Oi.it  could  be  desired.  It  should 
not  be  forgotten  thut  observations  at  one  station, 
however  good,  are  useless  without  com-spending 
observations  at  opi*.i»ed  station*— that  is,  so  far 
a*  tho  determination  of  the  sun's  parallax  is 
concerned.  Tho  French,  German,  Hclgiun,  and 
American  observing  parties  appear  to  have  had  a 
fair  measure  of  siuicks,  ami  there  is  rcas«>n  to 
believe  that  a  mass  of  valuable  data  will  be 
obtained  for  the  determination  with  greater 
accuracy  of  the  sun's  distance.  Iti-siilc*  the 
jiiircly  ie-clinical  observations,  a  large  number  of 
good  photograph*  havo  In  en  obtained  at 
many  stations.  Some  good  views  of  the 
transit  were  obtained  in  this  country ;  but 
we  an'  quite  unable  to  find  room  fe>r  even  a  tithe 
of  the  letter*  we  have  received.  A  curious  pheno- 
menon was  observed  by  Prof.  iAngley  ami  others 
in  the  shape  of  a  small  patch  of  light  nmr  the 
limb  outside  the  sun  when  the  planet  was  half- 
way on  the  sun's  di-c  :  this  patch  being  totally 
distinct  from  the  luminous  ring  seen  surrounding 
the  planet  by  many  observers.  Spectroscopic 
observations  disclosed  some  unknown  or  unnamg- 
niscd  lines,  and  there  is  a  suspicion  of  a  watery 
vapour  in  the  "  at  in' "Sphere  "  of  the  planet.  The 
phenomenon  noticed  by  l'mf.  fanglcy  MM 
to  ba  the  only  new  feature  of  the  transit  of  1882 
—  a  phenomenon  which  was  also  noticed  by 
"  H.  II..  Glasgow, "  who  writes  that  a  1 'right 
gleam  of  light  was  very  noticeable,  rouml  the 
eastern  limb  of  the  planet  when  half  on  the  disc 
of  the  sun,  but  it  remained  for  little  mure  than  a 
minute.  The  blac  k  drop  was  well  seen  by  many 
observers ;  but  tht>  Kov.  t'.  Karris,  'of  the 
Armagh  t Ibsorvatory,  did  not  see  it.  Dr. 
Drevcr,  the  astnmomor,  observed  the  whole 
circumference  of  Venus,  with  a  fainter  «buile- 
liku  object  filling  the  interval  between  the 
cusps,  exactly  as  wassevn  in  1874.  When  this 
shade  broke  a  "  fine  line  of  light  could  bu  seen 
sejiarating  Venus  from  the  sky  outside  the  sun." 
From  Street,  co.  Wi  stnieath,  Mr.  Wilson  writes 
that  there  was  no  appearance  of  anything  like 
the  black  drop,  but  when  the  planet  was  pro- 
jected on  the  corona  it  was  surrounded  by  a  thin 
ring  of  white  light.  Mr.  W.  !•'.  Denning,  using 
a  4in.  reflector,  saw  the*  jilanct  surrounded  by  a 
reddish  annulus,  while  over  the  central  region  a 
patch  of  white  light  was  distinctly  seen.  Near 
the  interior  margin  of  the  planet  the  disc  was 
very  black.  No  trace,  of  a  satellite  sevms  to  have 
been  seen.  As  soon  as  the  observer*  return 
full  accounts  of  the  phenomena  will  be  published; 
but,  so  far  as  the  llntish  expedition  i«  concerned, 
the  object  hn*  lieen  guined,  and  a*  the  American* 
liave  la-en  equally  successful,  a  comlmrison  of  the 
results  with  those  of  cth.-r  nations  wiU  doubtless 
give  a  satisfactory  answer  to  tho  <iuctrtion  us  to 
tho  sun's  distance. 

Tho  latest  determination  by  MM.  Schulhof 
and  Itossert,  of  tho  orbit  of  the  comet  of  1812, 
points  to  a  probable  return  to  iwrihclion  in  188-t ; 
but  it  is  jiossible  that  it  may  <<ecur  next  year, 
when  two  other  jsiriodicul  comets  are,  expected — 
vu.,  D' Arrest's  soc-n  last  in  1877,  and  Tempo!'* 
lust  observed  in  18*8.  The  former  has  a  period 
of  about  six  und  a  half  years,  the  latter  one-  of 
about  five  and  a  quarter. 

The  death  is  announced  of  l'mf.  von  llischoff, 
the  distinguished  biologist.  He  was  born  at 
Hanover  in  1807,  and  having  studied  medicine, 
he  became  a  lecturer  on  pathological  anatomy  at 
Heidelberg,  whence  he  migrated  to  Giessen  as 
of  physiology.     Ho  wus,  however, 


Mr.  G.  J.  Symons,  F.K.S.,  i*  preparing  to 
issue  to  all  observers  of  rainfall  known  to  him, 
blank  form*  for  tin-  e-ntrv  of  their  records 
during  tho  present  yenr.  The  staff  of  recorders 
now  exceed*  2,000,  but  Mr.  Symons  believes 
there  are  many  who  keep  record*  of  rainfall  who 
are  unknown  to  him.  He,  therefore,  invites 
communications  from  all  who  have  accurate 
records,  or  who  will  undertake  to  keep  them,  and 
offers  to  supply  u  cony  of  the  rules  udopte<d  by 
British  observer,  and  all  necessary  blank  forms. 
Hi*  address  is  62,  C'umdeli-square,  N.W. 

Tho  rumours  of  an  im]iortant  discovery  in  con- 
ms  tion  with  the  jiroduction  (>f  tho  metal  alu- 
minium appear  to  be  based  on  the  fact  tliat  a 
jiateiit  has  been  obtaiucsl  for  an  improved  method 
of  preparing  ulumiiiu.  Aluminium  can  bo 
manufactured  from  alumina,  wo  know  —  it 
cannot  bo  obtained  from  anything  else—  but  tho 
difficulty  is  to  "manufacture"  it.  The  prepara- 
tion of  put  alumina  is  u  step,  however,  and  it 
may  be  that  someone  will  discover  a  method  of 
easily  converting  it  into  the  metal. 

The  Committee  of  the  Society  for  Psychical 
Kesesirvh  find  some  difficulty  in  obtaining  per- 
mission to  mvestiirute  the  "haunted houses,"  and 
it  is  notable  that  the  only  ghost  stories  hist 
Saturday  were  narntisl  sis  ond-luind.  Fsycho- 
scopy  is  progressing,  however,  and  it  i*  rci*irted 
that'eertain  "  sensitives"  are  raisible  of  reading 
thoughts  correctly,  once  for  every  four  and  a 
lialf  t  rials.  That  was  the  result  of  tivo  hundred 
experiments. 

A  process  of  coke-burning,  in  which  the 
volatile  product*  are  scizisl  in  large  projaortion 
and  condensed,  is  attracting  much  attention  in 
the  north.  It  i*  the  invention  of  Mr.  John 
Jameson,  of  Newcastle. 

A  scries  of  ex]>eriments  with  tho  water- 
cartridge,  for  blasting  in  coil-mines,  has  Ixen 
recently  e-ondncted  at  Adderlev  Grtsm  Collieries, 
fymgto'n,  by  Mr.  Macnab,  under  the  auspice* 
of  the  North  Staffordshire  Institute  of  Miningund 
Mecluaniwil  Engineers.  The  experiments  1 
we  understand,  considered  highly  successful. 

From  Paris,  Kentucky,  comes  a  report  of  the 
finding  of  the  remains  of  a  gigantic  mastodon. 
From  the  head  to  the  bones  of  tie- tail  it  measures 
40ft.,  ami  the  hind  quarters  stand  23ft.  Sin.  high. 
The  jaw  is  12in.  thick,  and  the  twill  are  in  gM*l 
preservation,  some  weighing  between  two  and 
three  pounds.  <  >thi  r  detailsan-  given.but  nodoubt 
Prof.  Marsh  mill  shortly  report  on  tiis  giant. 

Experiments  have  been  recently  made  by  M. 
Allard  with  regard  to  the  range  "of  sound  from 
various  instruments  :  a  large  and  a  small  bell,  u 
cornet  with  compressed  air,  a  steam-whistle,  a 
vibrator-trumpet,  und  a  siren-trumj*t.  His 
figur<fs  show  that  the  intensity  of  auund  de- 
creascs  in  air  much  more  quickly  than  according 
to  the  law  of  tho  square  of  the  distune**.  This 
is  attributed  to  the  reflecting  und  dispersing 
N-rU  of  the  air  (not  Is-ing  hotieigeneoua). 
Ai«rt  from  tho  inlluence  of  wind,  a  given  found 
may  have,  it  Ml  jirove-d,  very  different  ranges, 
varying,  (.<;.,  from  two  nautical  miles  to  15  or 
20  ;*  the  acoustic  transparence,  doubtless,  varies 
within  certain  limits.  The  work  of  production 
of  sound  grows  rajiidly  for  small  augmentations 
of  range.  The  dillcrences  of  range  within  an 
octave  (supposing  the  work  dono  in  producing 
the  sound  exactly  the  Mime)  aro  hardly  per- 
ceptible. 

A  French  translation  of  the  late  Prof.  Balfour's 
work  on  embryology  has  appeared. 

A  chair  of  "  Electro- tu-hnik  "  has  U-en  estah- 
lished  at  tho  Electrical  High  School  at  Darm- 
stadt, by  the  Grand  Ducal  Government.  Tho 
Professor  apj<ointcd  is  Dr.  Kittler,  who  took  an 
imi>ortant  part  in  the  lucent  cUrUv-teeliuical 
experiments  in  Munich. 

A  simple  domestic  applicatian  of  electricity  is 
described  bv  M.  Iviugi-  in  La  Saturr.  It  is  an 
arrangement  whereby  a  timepiece  in  ono  room 
gives  tho  hours  not  only  there,  but  in  any  other 
rooms  of  the  house,  causing  bells  in  these  latter 
to  be  struck.  Any  timepiece  will  do  if  it  strike 
the  hours.  Tho  negative  wire  of  a  Lecbinche- 
clement,  the  circuit  of  which  include*  the  electric 
bells,  is  attaches!  to  a  metallic  piece  of  the  \ 
of  the  timepiece ;  the  positive,  suitably  insu 
is  placed  a  little  above  the  stem  of  tlie  hammer. 
When  the  hammer  rises  contact  occurs,  and  tho 
bells  in  tho  other  room  an-  struck  simultaneously 


Digitized  by  Google 


336 


-ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  925. 


Dec.  15,  1882. 


with  that  of  thf  timepiece.  Tim  system  could 
bo  applied  to  ducks  of  towers  and  spires. 

Wo  observe  that  several  theatre  fins  hive 
ooeurnsl  lately  in  America.  ISy  an  ordinance  of 
th>'  Polios  Commissioners  of  D«ton,  the  pro- 
prietors of  every  the.«tr»'  in  that  rily  an;  rismircd 
M  protect  the  stage  and  all  other  combustible 
parts  of  the  building  with  autonuitic  sprinklers, 
and  the  same  we-  I»\  curiously,  the  Thoatre 
Coiniquo,  in  li-oviden.  e,  having  caught  fin'  just 
iK-fore  tho  morning  |>erformanee,  was  saved  by 
automatic  sprinklers,  and  with  mo  little  injury 
even  to  the  scenery  tint  the  ]>erfornuinco  was 
not  stopped.  On  the  other  hind,  in  the  recent 
burning  of  the  IVirk  Theatre  in  New  York,  an 
automatic  fire-extinguisher,  which  should  bv 
itself  have  flooded  the  building  with  writer,  is 
mid  to  have  faili-d  to  net.  The  Alhambrn  Theatre 
in  New  York  (about  a  month  1*  f  ire  the  London 
one)  has  ls-en  burnt  down  ;  the  conflagration 
lasted  only  abuut  .10  minute.  We  note  also  the 
burning  of  the  Arlington  Variety  Theatre,  in 
Baltimore. 

Of  the  4,339  patents  t.ik.  n  out  in  Germany 
last  year,  1.193  were  of  foreign  source.  Of  the 
remainder,  1 .917  were  from  Prussia.  40S  from 
Saxony,  1*0  front  Buvaria,  loo  fiom  Wiirtemlicrg, 
103  from  Baden,  &c. 

To  kisap  silver  and  silver-plat'  1  articles  from 
ge  tting  dim.  as  they  arc  upt  to  do  after  standing 
u  long  time  without  being  us.  d,  especially  in 
rooms  where  the  coal  burnt  hulls  a  gissl  deal  of 
sulphur,  they  arc  wuiictimin  (aceonhng  to  H  int. 
T'chn.  hi.)  first  heated,  then  painted  over  with 
collodion  considerably  diluted  with  spirits  of 
wine,  the  application  being  made  with  a  fine 
brush.  The  layer  soon  dried,  and  is  transparent 
and  invisible ;  it  fully  protects  the  silver,  and  it 
can  bo  removed,  when  necessary,  with  hot  water. 

The  village  of  Friedrichahagcn,  near  Kopenick 
(which  is  about  22m.  N.K.  from  Fotsdam),  where 
irumy  Berliners  reside  in  summer,  is  to  have  an 
electric  railway  nm.ii.  This  will  connect  tj>e 
present  station  with  the  part  of  the  locality 
situated  on  hake  Mugge!. 

In  tho  system  of  electric  illumination  of  trains, 
recently  adopted  on  the  Extern  Hallway  of 
France,  thero  is  a  Gramme  machine  (driven  by 
the  locomotive)  and  accumulators.  M.  Tommasi 
has lintroduiad  an  ••  automatic  interrupter,"  the 
action  of  which  is  to  break  all  communication 
between  the  Gramme  machine  and  the  aecu- 
mulators,  when  the  speed  of  the  train  descends 
below  the  normal.  Further,  if  the  lamps  are  lit 
at  such  a  time,  or  when  stoppage  occurs,  the 
automatic  apparatus  substitutes  the  accumulators 
for  the  machine,  „r  rcciprouiUv  :  the  moment  of 
change  is  not  perceptible.  When  the  train  is 
running  w  ithout  the  lamps  h-ing  lit,  the  Gramme 
machine  charges  the  aci  mutilators  exclusively ; 
when  the  train  is  lit,  the  machine  fnals  both  the 
lamps  and  the  accumulator*.  It  is  only  when 
the  illuminated  train  slackens  sp.nl  or*  stops, 
that  the  accumul  it- rs  supply  theeiirrent  required 
by  the  lamps,  and  this  is  restored  when  the  train 
has  resumed  its  nonnal  fjsed.  Thus  tho  accu- 
mulators are  not  so  cumbrous  as  if  they  bad 
sufficient  cajiaeity  to  feisl  the  lamp*  during  the 
whole  journey.  Tin  n  is  a  Swan  lamp  in  each 
coruiurtniout.  Tlie  train  is  lit  by  the  guard  on 
cut.  ring  a  tunnel.  The  cost  for  an  ordinary 
train  of  M  lamp*  is  about  1-'  francs  a  day. 
wherut*  the  lighting  with  oil  cost  Mir.  and  wits 
very  imperfect. 

Two  German  physicists.  Dr.  Hagen  and  l>r. 
Hertz,  have  been  lately  testing  the  pressure  of 
mercury  vapour  at  various  temperatures.  The 
numbers  obtained  by  lioth  appear  to  show  that 
those  of  Kcgnaidt,  which  have  passed  into  all 
textbooks,  are  considerably  too  lurg<;.  Between 
HI)  and  lOO'  the  Germans'  niimbers  sites',  but 
Is  low  and  above  these  limits  there  arc  differences. 
It  seems  to  lie  established  that  at  ordinary 
atniosphic  temperatures,  the  etnstie  force  of 
mercury  \afsoiris  loss  than  i„' ...  of  a  millimetre; 
a  result  which  is  important  fer  the  construction 
of  barometers,  Gcisslct  tubes,  4c. 

It  is  noteworthy  that  the  List  five  years' 
(1876 — 81),  increase  of  population  in  Franc-, 
amounting  to  TCV-'tVO,  Belongs,  to  the  extent  of 
five-sevenths,  to  the  towns.  Tho  47  towns, 
with  a  population  of  "0,000  and  upwards,  and 
f.  lining  more  than  a  sixth  of  the  nation,  show  an 
increase  of  6Cl,8G(i.  This  indiuites  a  continued  I 
de]»pulalion  of  tho  country  districts,  through 
the  attractive  force  of  the' large  towns.    The  | 


total  population  of  France,  list  year,  was 
37,072,048  ;  that  of  l'aris,  2,209,623. 

A  curiouB  fact,  which  strikingly  illustrates  tho 
antiseptic  propertlof  of  copper,  was  observed  in 
Dalcoarlia,  Sweden  (according  to  M.  Margnt)  in 
the  eighteenth  century.  In  1719,  there  was 
found,  in  a  coppcr-mlnc  of  F'alin  there,  the 
body  of  a  young  man,  named  Matta  Israelson, 
who  had  perished  49  years  previously.  This 
body  was  in  suili  a  state  of  preservation  that  it 
was  recognised  bv  an  old  woman  who  luid  been 
at  one  time  engaged  to  Israelson.  For  21  years 
this  new  kind  of  mummy  was  kept  in  a  glass 
case  ;  but  in  time  it  was  decomposed,  and  had  to 
Is;  buried. 

A  recently-published  work  by  M.  Maximo 
Holrnc,  entitled  1**  Xottrrllr*  llunttt  tin  Utoltr, 
treats  of  the  canals  of  Suez,  I'anama,  Corinth, 
and  Malacca,  the  tunnels  of  St.  (iothard,  Mont 
Ccnis.  Ailberg.  Simplon,  Mont  lilanc,  and  tho 
Pyrenees,  the  Channel  tunnel,  and  the  interior 
sea  for  Africa.  The  work  having  been  dedi- 
<at<sl  to  M.  de  Ix'ssctm,  that  eminent  Frcneh- 
man,  in  a  letter  of  acknowledgment,  says, 
nimyjMof  the  two  w  hemes  last  mentioned :  "1 
think,  sir,  wo  must  hasten  to  till  the  interior  sen 
of  Africa,  and  to  pierce  the  Franco- English 
tunnel,  if  we  would  not  leave  to  next  century, 
with  tho  glory  of  achieving  these  necessary 
works,  the  right  of  astonishment  at  our  hesi- 
tations, and  perhaps  at  our  prejudices." 

The  poison  and  poisoning-apparatus  of  the 
scorpion  have  been  recently  made  an  object  of 
study  by  M.  Joycux-I<atfuie.  The  former,  he 
tinds,  is  very  active,  though  not  so  powerful  as 
.Kiine  have  rcprearniti-d.  A  drop  of  it,  either  pure 
or  mixed  with  a  little  distilled  water,  rapidly 
kills  a  rabbit,  when  iiij«:tcd  into  the  cclluhir 
tissue.  Binls  are  as  easily  killed  with  it  as 
mammals.  One  drop  suffices  to  kill  seven  or 
eight  frogs.  Fishes,  and.  above  all,  molluscs,  are 
much  more  refractory.  Hut,  on  the  other  hand, 
the  arliciilata  are  wonderfully  susceptible ;  the 
hundredth  part  of  a  drop  will  immediately  kill  a 
large  crab.  Flics,  spiders,  and  insects  on  which 
tho  scorpion  feeds,  are  quickly  iiifected  by  its 
bite.  The,  poison  soon  paralyses  the  striated 
muscles,  suppressing  spontamous  and  leJlcx 
movements.  In  all  animals  there  i«  first  ex- 
citation, then  paralysis.  The  author  regards 
the  scorpion's  venom  as  a  poison  of  the  nervous 
system,  not  a  jx.iisun  of  the  blood,  as  M.  Jou&miI 
do  llcllcsme  asserts. 

For  rapid  preparation  of  oxygen,  IlcrT  Yoracck 
recommends  pouring  oxygenated  water  on  a  smalt 
quantity  of  permanganate  of  potassium.  Kvcn 
at  ordinary  temperature  the  lilsration  of  gas  is 
abundant.  This  preparation  offers  no  «langer 
com  pared  with  that  by  means  of  jiotassic  chlorate ; 
it  may  lie  done  in  a  medical  phial.  <  me  may  also 
easily  get  oxygen  in  the  cold  state  by  using 
bioxidc  "f  barium.  You  mix  a  saturated  solution 
of  bichromate  of  potassium  w  ith  an  equal  volume 
of  nitric  acid  (I>  =  VI)  and  pour,  e.g.,  100  cubic 
centimetres  of  this  mixture  on  15  grammes  of 
bioxiile  of  barium.  A  liberation  of  oxygen  ot 
once  takes  place,  which  may  tie  inmuscd  by 
stirring  the  mixture.  The  biehnimato  may  be 
replaced  by  permanganate:  but  the  former  is  pre- 
ferable,  because  of  it*  lower  price  and  greater 
solubility. 


Resources  of  Algiers.    Aid'  rs  abounds  in 

deposits  of  copper,  silver-bewriug  lead,  xine,  and 
especially  inm.  Die  Moktu  mine  yields  1,800  tons 
of  ireiu  ore  |s;r  day.  Materials  for  construction, 
buibhug  stones,  lime,  plaster,  marble,  dec,  are 
abundant.  Salt  is  found  almost  everywhere. 
Mineral  springs  are  very  numerous.  The  numls-r 
of  workmen  employed  in  the  mines  uln-ndr  exceeds 
3,500.  The  principal  agricultural  products  are 
cereals  and  dry  legumes.  Tho  cultivation  of 
tobacco  has  increased  largely  siuce  IHii".  The 
greatest  future  expectations  are  based  upon  the 
culture  of  vuieyanbs  ;  the  extent  of  land  devoted  to 
vines  already  exceeds  20.000  hectares  (49,423  acres). 
Tlie  public  works  have  alnwlv  reached  considerable 
importance.  Thero  are  lO.AWj  kilometre  >  {ti.a.'S 
miles)  of  bighwny.  ntrd  1.282  kilometres  ("Mti'6 
miles)  of  railroads  under  construction. 

Missrs.  H.  A?tn  E.  J.  Dale  have  succeeded  to 
the  business  of  Mr.  F.  J.  Cox,  which  they  will 
carry  on  at  2fi,  Ludgate-hill :  they  have  now  a 
large  stock  of  electrical  ap]<aratus  and  other 
scieutiHc  appliances,  and  have  added  cabinet- 
work and  dynamo  machiiiea  to  tWir  regular 
factory  produeuoua. 


LETTERS  TO  THE  EDITOR. 


[  Wt  lit  «■!(  AoU  MWU„  TVptDMi'Jt  ftt  '.\*  CipitWIU  »t 
Otir  {orTf*pif*ll**M.  T'V*  fydilor  rv»iir.-r'  k  ''  v  rryu**'J  !hn  I  a*l 
cmnMUSs^iksM  sk&Utii  ttr  draw*       <u  6re^jr  n*  ^-m.l^s.J 

AU  ecmSSSSKS'KiSI  ,»osM  It  n  Um-J  l.i  O.r  BlUT"S  n/ 

i»«  Kstiusu  MOOUSIC.SI,  Tn-UtxiMliut.  tonsl-sirac, 

n'.o. 

AU  CK*qm*»*nil  /inl-ij?..e  Vrdtrt  tc  h*  suJ<  pc.yavU  i 
J.  pASSKuilK  Kuweiais, 

In  vrdrr  <*  fariliW  Trftmer,  I    i-„f«sJ„ U,  u  t'S 

mtnlwntmj  tie  lr>ui<r  OJ  Ihi  Ulttr,  nj  »•„'(  at  (A«  /my*  i~ 
»cAt>S  i<  appMrt, 

u  I  would  harp  rrcryuno  write  what  be  knows,  atst  aa 
much  ss  be  kruiwt,  but  do  nuire ,  snsl  tlia.  not  ui  Ibis 
<in!jr,  but  in  all  other  wibjeeni :  tor  surh  *  rs-rscm  way 
Uaw  mime  paitii-ulsr  ko-iwl^stge  ami  exrs-ni-ncr  of  the 
nature  of  such  a  person  or  such  s  founiain,  that  as  to 
oliier  tJuriirs,  knows  iw  uj'.p.  ttnoi  whut  every t*s3y  iVocs, 
soil  yet,  to  keep  a  clutter  with  this  liuiu  pittaliuo  of  bis, 
will  undertake  to  write  the  whole  body  of  pbysicks  ;  a  We' 
frura  wheaue  great  rnismvuriicaca  derive  their  original." 
—  Jiusla.yss'j  JuMft. 


THE  TRANSIT  OF  VEKUS. 

J20K2-V]—  The  following  notice  is  scarcely  worth 
insertion,  being,  1  need  not  say,  of  no  scientific 
value  whatever ;  but  it  lruiy,  perhaps,  be  admitted 
as  a  memorandum  of  what  was  seen  here  of  one  of 
the  most  interesting,  as  well  as  uncouunou,  of  astro- 
nomical phenomena.  Fromanapprohcnsjon  that  trees 
would  intercept  the  view.  I  decided  not  to  attempt  to 
use  my  mirror,  which,  as  I  have  no  sufficient 
ilarkoning apparatus,  would  have  given  me  uu  great 
advantage  over  a  very  perfect  little  achromatic  of 
2Jin.  aperture,  by  Itardou,  of  Fans.  With  a  mode- 
rate powur,  tlie  solar  image  was  projected  on  a 
piece  of  cardboard  with  as  much  distinctness  as 
could  bt!  expected  at  so  low  an  altitude  ;  and  we 
were  fortunate  enough  to  witness,  in  a  tempo ruiy 
i  Wring,  the:  tint  external  contact  as  a  very  minute 
notch  in  tbo  limb,  and  to  watch  tlie  advance  of  the 
planet  with  the  greatest  interest,  till  the  approach 
of  clouds  obscured  everytliing.  We  were,  however, 
again  so  fortunate  as  to  sen  pretty  distinctly  the 
internal  contact ;  but  all  further  view  was  inter- 
cepted till  Venus  hail  advanced  her  own  diameter 
from  tlie  limb,  when  for  some  little  time  we  watched 
her  prepress,  and  had  a  lieautiful,  though  not  unin- 
terrupted, view.  Tho  inky  blackness  of  the  planet 
was  most  striking,  audit  appeared  to  be  «urroati«lwl 
with  a  very  feeble  brightness,  extending,  perhaps, 
for  u  radius  of  the  disc  all  round  it— an  observation 
in  which  my  wite  fully  concurred.  But  clouds  soon 
deprived  us  of  all  hoi*  of  witnessing  the  progress 
of  tins  Is-aiitiful  spectacle.  T.  W.  Webb. 

Hard  wick  Vicarage,  Dec.  A. 

SUNSPOT  AND  AURORA- BORE ALIS. 

12082<J.J— -It  may  interest  some  of  oiu  readers  to 
know  that  some  interesting  observations  of  the  late 
large  eunspot  and  auroral  display  have  been  made 
by  my  brother  nt  Uusliey,  Herts.  I  send  some  of 
the  most  interesting  fucts,  but  the  full  account  is 
too  long  for  insertion.  I  shall  lie  luippy  to  send  a 
full  account  to  anyone  who  will  write  to  nui  by 
post. 

Whilst  olaervuig  tlie  euuspot  tl. rough  smoktsi 
ghus  on  NovcmbcT  loth  at  1  p.m.,  he  saw  several 
luminous  elh|>licul-shu|Msl  objects  lloating  across 
■un's  disc  from  N.W.  at  4  p.m.,  "magnetic  needle 
much  dcf.ected."  ( >n  following  night  there  was  a 
grand  auroral  display.  "IJrilliant  bluish  whitelight 
visible  all  night."  i  In  November  bilh.  at  ti.o  p.m., 
there  ajiptared  a  fish-shaped  luminous  mass,  in- 
creasing in  st/po*  it  approached  the  zenith,  afU-r 
which  it  ihsappcured  in  the  W.  "  At  this  moment 
tiiTslle  gave  a  great  dip."  At  4.45,  on  November 
17th,  "  sky  like  avast  conflagration."  At  5  a.m., 
"magnetic  storm  considerable,"  The  magnetic 
storm  was  at  its  height  at  5  a.m.,  Friday,  ltith,  and 
did  not  "  entirely  disappear  till  the  following 
Tuesday."  On  SatunUiy,  17th,  from  1 1  to  12,  sun- 
spot  "visible  without  dark  glass,  ut  11  a.m., 
something  white  went  across  sun's  disc."  As  I 
have  now  taken  up  much  valuable  spueo,  I  must 
now  end  this  account. 

W.  H.  Gaze. 

Firle-place,  Lewes,  Thursday,  Dec.  7th. 


THE  PERIHELION  PASSAGE  OF  THE 
GREAT  COMET. 

(2nH.!7.] ■  With  your  permission.  I  should  like 
to  make  a  few  remarks  on  what  has  been  written 
on  comet  A,  or  the  gnvit  comet  of  1SS2. 

Freui  the  rejsjrt  of  the  meeting  of  the  Royal 
Astronomical  Society,  the  Fellows  assembled,  after 
having  full  |sirticulars  Lai  1  licfore  them,  appear  to 
have  thought  it  strange  that  the  comet  was  not 
sisvn  in  transit  across  the  Sun's  disc,  either  as  a 
dark  or  bright  spot;  and  seemed  to  throw  doubt  on  an 
observation  of  Pastrof 's  en  tho  suppose!  transit  of 
the  comet  of  181!'.  Now.  I  do  Hot  s»-e  w  hy  Postrof 
should  not  have  been  right,  in  spite  of  observers 
not  being  able  to  see  the  Comet  b  in  transit;  and 
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under  all  tho  circumstances  stated.  I  should  have 
been  very  much  iur\'ised  if  they  had  done  no.  Mr 
Klkiu  Kilted  that  ho  saw  the  comet  disappear  (n 
t!i«  CVirona,  and  afterwards  proved  tliat  it  passed 
U-twccn  the  Karth  and  tho  Sun.  Such  being  the 
case,  where  did  it  Ret  to  '<  From  the  various  calcu- 
lations of  thu  nrl.it,  this  comet  appears  to  have 
tutt'd  so  near  the  body  of  the  Sim  that  it  is  sup- 
posed to  have  grazed  its  surface.  Now,  if  this  be 
so,  this  comet  must  liave  piumcd  through  tho  photo- 
sphere, and  also  at  a  considerable  distance  Iwncath 
the  surface ;  and  this  (wing  the  caw,  it  is  no 
wonder  that  tJin  different  observers  could  not  h« 
it  in  transit,  or,  indeed,  until  it  had  passed  round 
the  Sun. 

1  now  wish  to  ask  "F.  K.  A.  8.,"  or  any  other 
astronomer,  What  would  l«  the  effect  on  tho 
photosphere  of  such  an  immense  body  as  the  comet 
|n»ina  through  it  at  the  Irciuoudous  speed  that  it 
did  ?  We  can  very  well  suppose  that  it  must  have 
created  a  great  commotion  therein.  And  this  brings 
me  to  the  second  question  I  wish  to  ask*  What 
connection  bave  comets  or  cometary  bodies  passing 
through  the  |*hotosphcre  with  suuspots  Y 

In  vour  contemporary  tho  Eck$  of  the  ISth  Nov., 
a  F.H.  A.S.  gives  an  interesting  account  of  a  great 
sunspot  traversing  the  disc  of  the  Sun  ;  tliis  would 
be  one  month  Liter  than  tho  time  that  the  comet 
was  seen  to  enter  the  photosphere.  Now,  can  this 
passage  of  the  comet  have  made  this  big  hole  in  the 
Sun's  surrounding*  i  For,  if  tliis  has  been  the  effect, 
the  periodical  return  of  suuspoU  may  be  accounted 
tor  by  the  passage  of  comets  (unseen  by  ual,  or  by 
large  amount*  of  ctamical  matter  falling  into  tho 
Sun. 

I  should  much  like  to  see  a  comparison  of  tho 
8uns|iot  vcars  an<l  what  uiav  lie  supposes!  great 
comet  years,  if  auyuuu  has  u  "list  of  such  year*. 


[2082S.]— A  lairflE  meteor  wns  seen  from 
Wallasey,  near  Birkenhead,  bv  Mr.  E.  T.  Churton, 
to-day,  Monday,  IK'c.  11,  at  jh.  torn.  As  far  as  I 
can  learn,  it  appeared  a  little  to  the  west  of  Saturn, 
and  travelled  some  !.}•  to  the  west.  It  was  ex- 
tremely- red.  and  looked  lik<*  a  bright  star  fol- 
lowed by  .1  tlame,  and  attended  by  a  long  train  of 
s|wk»,  failing  away  on  each  side  "of  tho  train.  It 
moved  slowly,  remaining  about  half  u  uuiiute 
visible.  At  the  end  of  its  course  it  seemed  to  dip 
down  and  then  , disappeared.  The  weather  was 
foggy.  The  meteor  mu«t  have  considerably  ex- 
ceeded a  star  of  tho  first  magnitude  in  brightness. 

West  Kirby,  Dec.  11.  T.  E.  Rspln. 

SUN8POTTEBY. 

['-1iSL-o.]-Is  "F.R.A.S.'s"  .occasional  references 


example  of  extreme 
s.     That    fraud,  the 


to  this  SUtljlK  t  wo 

Is-grttiiig  op]msite  extremis. 
••  solar  Physics  Oimroittoe,"  is  doubtless  an  abiding 
thorn  in  the  side  of  all  right  ■thin king  astronomers 
and  meteorologists  ;  but  whether  "  F.li.A.S." 
takes  tlie  right  way  to  get  it  extracted  is  question- 
able. .V.w  connection  between  the  state  of  solar 
activity  and  those  terrestrial  conditions  which 
depend  npou  solar  radiation  can  lianlly  be  doubted. 
That  this  connection  has  been  grossly  exaggerated 
by  a  few  interested  persons  is  a  fart;  but  is  it 
altogether  wise  to  attempt  to  counteract  tho  evil  by 
another  exaggeration— namely,  denying  tho  con- 
nection altogether  t 

lVrniit  me  to  remark  that  "  F.H.A.8."  does  not 
strengthen  his  cause  by  confessing  ignorance  of 
meteorological  literature.  1W.  Archibald's  con- 
tributions to  it,  though  not  very  voluminous  nor 
startling  in  auy  way,  exhibit  a  sound  all-round 
knowledge  of  tho  Bcience  (much  more  so  than 
those  of  some  "  eminent  "  meteorologists  whom  I 
could  name),  and  his  name  ought  certainly  to  be 
known  to  all  students  of  tho  subject.  Then  Mr. 
E.  J.  Stone  hat  identified  himself  with  the  sunspol 
question,  having  published  a  paper  on  44  A  Remark- 
able  Correspondence  betweeuTernperature  Fluctua- 
tions and  Sunspot*  "  (see  I'rwrirttwjs  Royal  Society, 
Vol.  XIX.,  p.  392).  Thin  was  ui  1M71,  when  he 
was  Astronomer  lloyal  at  the  Capo  of  Good  Hope. 
Whether  he  has  changed  his  views  since  then  I  do 


I  trust  that  "F.R.A.fl."  will  pardon  me  for  thus 
finding  fault.  I  am  at  one  with  him  in  the  desire 
to  see  the  Brampton  aharo  exposed,  but  fear  that 
his  valued  contributions  arc  sometime*  marred  by 
over-much  zeal.  It  is  to  the  credit  of  the  K.vuusu 
MecWs.nic  that  its  columns  are  open  to  the  expres- 
sion of  every  shade  of  opinion.  So  much  I  fear 
cannot  be  said  of  tlie  representative  organ  of 
British  science,  for  Suture  lias  done  more  to  dia- 
astminatc  sunsjwt  humbug  than  all  other  journals 
put  together.  J.  A.  Westwood  Oliver. 

t,  Bollevue- terrace,  Springburn,  Glasgow. 

OPTICAL  GLASS — OPTICAL  tools  to 
"OUR"  IRONFOUNDERS. 

[20630.]— Ir  seems  necessary  that  I  should  offer 
n  few  more  remarks  on  optical  glass,  in  continuation 


of  tho  tables  published  in  Section  XII.  of  my  essay. 
'•  I*risnuitiiiu«"  will,  doubtless,  have  some  observa- 
tions to  make  in  his  next  article  also.  Optical  glass 
may  be  luid  either  in  "  nbite  "  or  in  "  disc." 
'•  Flatc  "  is  not  used  for  the  best  class  of  work. 
Messrs.  Chance  supply  plates  "  in  slabs  fnmi  fiin. 
to  12in.  square,  and  from  \ui.  to  lin.  thick."  It 
is  of  two  qualities,  the  first  only  of  which  is 
"  warranted."'  With  reference  to  "the  discs,  they 
observe ' — 

''Glass  of  the  best  quality  is  guaranteed  free 
from  veins  and  well  annealed,  and  of  a  qualitv 
suitable  for  telescopes  ;  audif  found  defective,  it  will 
bo  exchanged.  Discs  of  the  second  quality  are  only 
warranted  to  be  KWfl  annraUd ;  but  are  not  usually 
perfectly  free  from  veins  and  bubbles."  Those 
who  require  information  as  to  price  must  consult 
tho  price-list  issued  by  the  firm. 

M.  F.dmond  Foil  has  hitherto  published  the  re- 
fractive index  for  the  D  ray  only  in  each  of  his 
glasses;  but  he  informs  me  that  he  is  now  preparing 
a  more  extended  list  of  indices.  As  he  has  kindly 
to  scud  mo  a  ropy  when  ready,  I  hope  to 
able  to  give  it  in  these' columns  for  the  benefit 
of  "  our"  readers. 


ics  of  the  best  qualitv  are  guaranteed  free 
ifects.  Up  to  .i  Tin.  in  diameter,  they  have 
m  tho  sides;  abovo  l'2oin.,  they  am  polished 
faces." 


{la.**. 
Of 

icter. 
mud, 
i  that 
■d  for 


To  quote  from  his  list : 

"  Discs  of  the  best  qunlit; 
from 
:",  I  ,  t  . 
on  tile 

An  experimental  prism  of  the  samo  sort  of  glass 
accomnanies  each  disc.  The  thickness  of  the  discs 
is  reckoned  as  being  about  one-tenth  of  the 
diameter.  A  greater  thickness  entails  an  increase 
in  price."  Optical  "  plate  "  may  be  had,  un- 
polished, or  polished  ou  either  two  or  four  rtlytt. 

M.  Fed  manufactures  very  many  Borts  of  optical 
flint  and  crown,  some  of  the  former  having  a  very 
high  refractive  and  dispersive  |»wer.  The  density' 
of  his  Hint-glass  ranges  between  .V500  and  ;i*00o ; 
while  that  of  crown  varies  from  2  0M  to'J'435.  So 
that  there  is,  practically,  with  one  or  other  glass, 
a  continuous  series  of  refractive  powers  from  1-5  to 
1-82. 

I  do  not  know  who  is  M.  Fcil'a  agent  in  London. 
Perhaps  "  Prismatiquo  "  will  tell  us  this. 

Mr.  Caplatxi,  of  L'henies-atreet,  informs  me  that 
some  time  ago  he  purchased  part  of  tho  stock  of  n 
working  optician,  and,  amongst  this  is  a  con- 
siderable quantity  of  optical  glass.  As  ho  will, 
doubtless,  be  able  to  sell  small  quantities  of  tliis  at 
a  much  less  rate  than  it  costs  new,  I  think  our 
amateur  opticians  will  be  glud  to  know  of  it,  as  it 
will  enable  thorn  to  try  experiments  at  a  very  littlo 
cost.  I  know  nothing  of  the  quality  of  tliis  glass, 
but  Mr.  Caplatzi  thus  describes  it;—-"  I  liave,  of 
one  sort  or  other,  at  least  TsUOlb.  of  Feil's  j 
crown  and  flint  plates.  3in.  to  Gin.  square, 
discs,  I  have  only  small  ones,  2in.  to  2\'m.  than 
About  one  gross  pairs  14  to  2i  are  gn 
but  not  polished."  From  this  it  would  seem 
most  of  the  glass  is  of  the  kind  generally  use 
cameras,  tern-strial  o.g.'s,  lanterns,  Ac.,  and  there- 
fore very  useful  to  the  amateur  luns-grinder.  When 
he  considers  biniwlf  qualified  to  attempt  the  eon- 
struction  of  a  flnt-class  astro,  o.g.,  tho  best  plan  is 
to  obtain  from  tho  makers  or  their  agents  discs  of 
glass  of  guaranteed  quality.  But  it  would  be  un- 
wise for  a  Ary.nw  to  do  so";  and,  therefore.  I  think 
the  above  remarks  mav  prove  of  some  service.  May 
I  ask  "Prismatiquo''  to  say  a  few  words  on  this 
matter  f 

I  have  recommended  Mr.  Caplatxi  to  ascertain 
tho  density  of  his  glasses :  probably,  some  of  them 
may  agree  with  the  densities  specified  by  "Pris- 
matiquo" in  his  Last  article. 

Before  I  conclude,  I  should  like  to  offer  a  hint  to 
some  of  "  our  "  iroufuunders,  "  Prismatique  " 
has  given  me  data  for  the  radius  of  the  tools  for 
two  lands  of  o.g.'s.  It  would  be  on  easy  matter  to 
make  patterns  of  these  in  pairs  for  common  foci 
and  diameters.  Thus,  taking  the  second  and  simpler 
plan  of  o.g.,  two  pairs  of  tools  are  required:  one 
si  t  might  bo  mode  for  2'iu,  aperture  and  :>:Ka. 
f ik-us,  and  another  for  3in.  ajierturc  and  4Sin.  focus. 
Tools  would  then  bo  readily  obtainable,  cither  in 
brass,  ordinary  cast,  or  malleable  cast-iron.  "  Pris- 
matique "  will  perhaps  say  whether  this  hint  is 
Likely  to  be  serviceable,  and.  if  so,  specify  tlie  radii 
and  diameters  of  the  tools  likely  to  be  m<«t  useful  Jr 
I  do  not  think  it  is  advisable  to  have  a  hollow  bosa 
at  the  back  to  bo  screwed  on  the  mandrel,  as  few 
amateurs  have  means  to  do  this  Well.  A  small 
iron  or  brass  chuck,  of  cylindrical  form,  could  easily 
be  made  to  screw  on  the  nose  of  the  lathe  ;  and  if  a 
square  and  slightly  taper  hole  were  cast  in  it.  and  a 
cciiTOsponding  projection  on  tlie  buck  of  the  tool,  a 
set-screw  would  keep  the  hitter  in  place  for 
turning.  One  chuck  would  thus  answer  for  several 
tools.  The  plan  may  not  be  either  simplest  or 
best ;  perhaps  some  correspondent  i  nn  suggest  a 
Utter. 

December  5th.  Ordcric  Vital. 


REFLECTORS  VERSUS  REFRACTORS. 

J 20831 .  ]  —  ILlvrMO  had  some  ex|K.rienre  with 
eetors,  I  would  advise  Mr.  Jobvii  to  have  one  if 


expense.  A  reflector  h  a  little  more  trouble  t 
a  refractor,  and  to  tflpssj  who  take  a  pleasure  in 
such  things,  far  preferable  ;  ihe  ease  in  observing  is 
very  much  in  its  favour.  I  have  had  a  tlin.  silver- 
on-glass  Newtonian  for  ninny  ymr*  ;  it  is  uul  in  tho 
garden  in  all  weathers,  taking  ordinary  precautions 
against  tho  mirrors  becoming  dewed,  and  should  at 
any  time  they  become  so,  simply  allowing  them  to 
dry  again  before  covering  up.  It  is  always  ready, 
and  1  have  enjoyed  many  happy  hours  with  it.  "I 
silver  the  mirrors  once  a  year  mvself ,  selectjn^  a 
warm,  sunny  day  :  then  dcnd-bbicking  the  interior 
of  the  tube,  and  set  up  again  for  another  twelve- 
month. 

During  this  summer  we  liave  had  most  wretched 
weather  for  the  telescope,  the  atmospheric  disturb- 
ance preventing  good  definition;  this  would 
account  for  the  unsatisfactory  definition  experi- 
enced—Saturn  looking  more  like  u  round  |mdding 
boiling  in  a  dish ;  of  course,  all  details  were  invisi- 
ble. The  last  two  months  the  definition  has  been 
much  better  between  tho  intervals  of  fine  weather, 
the  details  of  the  planet  coming  out  with  wonderful 
beauty— the  principal  division  in  tlie  rings,  the 
crape  ring,  and  copper-coloured  U-lts  making  a  grand 
show.  Jupiter  was  a  splendid  object  on  the  night 
of  the  30th  ;  I  saw  the  ecli|«e  of  tbn  II.  Satellite, 
and  tho  light  faded  away  in  tho  most  gradual 
.   I  may  mention  tliat  the  ll.it  now  tu  use  I 


may  mention  tliat  tlie  flat  i 
obtained  from  a  piece  of  plato-glase ;  I  got  cut  GO 
suitable  pieces  of  nice  white-looking  plate-glass, 
ground  them  in  shape  on  a  grindstone,  then  taking 
off  the  polish  on  one  side  ;  I  put  the  telescope  at 
one  end  of  a  long  gurden.  and  on  a  post  at  the  other 
end  I  |iosted  upside  down  a  short  advertisement  cut 
out  of  a  newspaper.  I  tried  each  of  these  pieces 
with  a  power  of  l.Vt  diameters  ;  I  obtained  six  only 
that  I  could  read  with.  I  silvered  the  six  pieces, 
and  testod  upon  a  star ;  I  obtained  one  only  that 
showed  a  clear  star  due.  I  would  not  advise  any 
one  to  try  that  mode  of  obtaining  a  flat,  unless  he 
is  in  the  possession  of  great  patience,  a  most 
amiable  temper,  and  don't  swear  under  any  circum- 
stances. Francis  Martin,  R.N. 
Shrub  Cottage,  Fairtield-road,  Old  Charlton,  Kent. 


I2iw.12.j- Krruiturso  to  letter  20782.  page  2H5,  I 
do  not  think  Mr.  Jobsou  ought  to  hesitate  for  a 
moment  in  choosing  a  '"'in.  or  <i\  (as  is  usually 
made)  reflector  in  preference  to  a  tin.  refractor. 
My  experience  is  a«  follows,  and  Mr.  Jobsnn  is  quite 
welcome  to  it  if  he  finds  it  helps  him  out  ot  his 
dilemma.  Like  Mr.  Jobson,  I  enmmecoed  with  a 
3in.  refractor,  and  although  the  views  of  celestial 
objects  which  it  gave  were  pleasing  ot  tho  time,  yet 
I  Hon  became  aware  that  its  performances  went 
confined  within  a  very  narrow  limit ;  it  hod  shown 
me  sufficient,  however,  to  make  me  long  for  a 
larger  a]ierture  ;  without  much  hesitation,  I  deter- 


mined for  many  nasous  on  securing  a  reflector,  tho 
aperture  of  which  was  5jin.  and  the  maker  Mr. 
Calvcr— this  cost  me  little  more  than  half  as  much 
as  a  4in.  refractor,  to  which  I  think  it  was  but  little, 
if  auv,  inferior.  The  result  was  most  satisfactory — 
the  field  it  opened  to  tue  was  larger  beyond  all  com- 
parison than  that  afforded  by  the  3m.  refractor ; 
indeed,  so  much  pleasure  did  I  enjoy  in  its  use  that 
at  tho  end  of  about  two  years  I  disposed  of  it  to 
secure  a  larger  aperture  by  the  same  eminent  maker. 
This  was  an  HJiu.  mirror  with  Hat  and  accessories, 
which  I  mounted  myself  in  the  equatoroal  form, 
and  thus  secured  at  a  cost  of  little  more  than  t;2«  a 
telescope  equal  in  its  performance  to  a  refractor 
costing  many  timi*s  that  sum  :  the  difference  in  cost 
between  equal  apertures  of  refractors  and  reflectors 
is  such  in  itself  sufficient,  other  things  being  equal, 
to  settle  the  question  in  favour  of  the  latter  form. 
As  to  tho  merits  of  the  performance  of  tho  reflWtor, 
my  own  opinion  is  that  they  are  in  tho  definition 
they  afford  of  the  lunar  and  planetary  surfaces 
superior  to  refractors  of  equal  aperture  in  favour- 
able atmospheric  conditinn*— it  is  only  when  wo 
come  to  the  measurement  of  close  double  stars  that 
the  reflector  yiehls  somowbat  to  tho  refractor,  but 
this  branch  of  wi  irk  is  not  one  in  which  amateurs 
are  at  all  likely  to  enter  or  excel.  There  is  another 
advantage,  and  one  by  no  means  of  small  import- 
ance—namely,  the  great  cose  and  comfort  enjoyed 
in  observing  with  u  reflector,  as  compared  with  tho 
cramped  and  awkward  j»i«ition  of  one  using  a  re- 
tractor of  any  decent  focal  length.  As  to  perform- 
ance. I  would  j  list  mention  that  with  my  &liu.  stopped 
down  to  MJin.  with  an  eccentric  stop,  I  can  readily 
sec  the  12  tuag.  h.mmm  to  Aldelsiran  in  bright  moon- 
light ;  also  with  a  liin.stopit  shows  the  two  13-mag- 
nitude  stars  forming  the  delrilisjdma  of  t  Lyric.  Mr. 
Webb  mentions  that  tt  required  attention  to  sec  the 
former  with  his  3,*,  refractor,  and  the  two  latter 
stars  were  only  »™  with  much  difficulty  under 
suitable  conditions.  Now  a  liiin.  oreven  less  aper- 
ture of  a  reflector  will  shuw  more  tliati  these  to  the 
trained  eye. 

My  tijin.  telescope  has  been  dismounted  now  for 
some  time  back  ;  otherwise  I  should  have  bad  much 
pleasure  in  exhibiting  its  performances  to  Mr. 
J  bsiin.  waiter  Ooodacro. 

221.  Seven  Sisters' -road,  Pinsbury  Fork,  N. 
Olh  Dec. 
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COLOUR 

[2flfi33.J  I  HAD  not  time  to  finish  what  I  had  to 
say  on  this  subject  when  writing  letter  20823,  p. 
SSI.  I  propose  uow  to  satisfy  Mr.  Calton  (provided 
lie  is  to  be  convinced)  that  m /definition  tif  a  primary 
green  in  not  "  ragui\"  as  lie  mys. 

He  has  already  been  informed  that  we  can  obtain 
a  purr  tfrliou  light,  with  which  every  tiling  appear* 
either  black  or  yellow,  lowt  red  by  absorption.  That 
in  to  say,  no  oofour  can  t«  sent  back  from  any  sur- 
face except  yellow,  because  no  other  colour  in 
present  iu  the  light :  but  such  surfaces  as  absorb 
witliout  reflecting  will  be  black  :  and  there  will,  of 
course,  be  the  two  actions  united  in  all  except 
white  or  yellow,  surfaces. 

But  yellow  is  not  the  only  monochromatic  light 
at  the  disposal  of  science,  and  I  wish  to  pomjiicnd 
one  in  particular  to  Mr.  Calton'a  careful  attention. 
He  says  grrrn  is  a  compound  colour,  always  dun  to 
mixture  of  blue  anil  yellow.  Of  course,  a  yellow 
monochromatic  light  pleases  him,  because  yellow  is. 
according  to  him,  a  primary  colour.  Presently,  I 
will  giro  him  a  blue  one.  Just  now,  1  offer  him  a 
furr  qrren  ttf&t,  having  nothing  but  green  in  it, 
and  from  which  no  ingenuity  can  extract  either  blue 
or  yellow,  Ixi-auitc  neither  of  them  are  there.  If  he 
obtains  a  thallium  salt  and  burns  it  in  the  spirit 
lamp,  ho  will  -.rereelvc  a  clear  green  flame,  ana  by 
that  flame  he  will  see  neither  bluo  nor  yellow,  but 
always  green  or  black.  I.,  t  him  look  at  that  flame 
with  a  spectroscope,  nnd  he  will  find  it  consists  of 
light  belonging  to  only  one  part  of  the  spectrum  of 
whito  light  ;  it  will  give  no  spectrum  except  one 
el"i»r,  bright  gn*m  line,  which  will  serve  as  a  very 
exact  definition  of  that  hue  of  green.  I  may  say 
that,  under  some  circumstances,  some  other  feeble 
line*  are  said  to  bo  developed,  which,  however,  are 
poinl.lv  due  to  impurities.  Sodium  and  thallium 
are  the  only  substances,  so  far  as  I  can  remember, 
which  give  these  pure,  single  lights.  But  salts  of 
indium  give  a  spcttrum   consisting  of  a  single 

Ut  blue  line,  and  a  violet  line.  A  mixture  of 
anil  sodium  in  the  flame  might,  therefore, 
render  a  green  surface  visible  as  green.  I  am  not 
quite  sure  of  this,  and  have  not  too  salts  at  hand, or 
I  would  try.  But  if  it  did,  this  green  would  be  a 
compound  green,  while  that  of  thallium  would  be  a 
primary. 

Uthium  gives  us  a  red  and  yellow  light. 

Strontium  gives  a  red  flame,  which  is  a  mixture 
containing  several  shades  of  rod,  with  yellow  and 
bluo. 

Potassium  givns  a  violet-red,  wliich  the  spoctro- 
soupe  resolves  into  two  red  and  a  violet  baud. 

It  should  be  understood  that  these  colours  are 
definite  and  reproducible,  and  that  whenever  the 
sptsrtruscope  breaks  a  light  up  into  distinct  stripes, 
each  such  stripe  means  a  distinct  primary  colour, 
not  reducible  into  auy  other  colours.  If  we 
mix  two  or  three  of  the  above  salts,  we  obtain  a 
flame  which  will  1«  coloured  to  tbo  eye  according 
to  the  proportion  of  the  salts  present,  though  sodium 
is  so  powerful  that  a  little  of  it  prevails.  But  the 
spectroscope  always  separates  them  out  into  their 
individual  components. 

A  very  beauLful  scientific  mode  of  tracing  out  the 
development  of  colour  by  light  is  to  examine  by  the 
spectroscope  a  platinum 'win-  gradually  heated  byn 
gruwing  electric  current.  Step  by  step  we  generate 
the  spectrum.  First,  red  appears  ;  then  yellow, 
line  by  line  ;  then  green  (before  any  blue  is  pro- 
duced), and  so  ou. 

I  men  boned  Unit  the  spectrum  of  light  is  really  an 
octave ;  and  there  is  a  very  curious  fact  attending 
this  which  Mr.  Cultun  will,  no  doubt,  consider  as 
confirming  his  views.  Beyond  the  visible  spectrum 
ou  each  sale  are  invisible  rays,  which  do  not  affect 
tbo  retina  as  hyitt,  but  are  *  convertible  into  light, 
and  which  do  produce  other  measurable  effects. 
Now,  the  analogy  of  sound  tells  us  that  the  ultra- 
violet rays  are  an  octave  of  red ;  anil  though  we 

i  which 
rTerriit 
Sis-ma 


»iuiet  i »j b  hit  iui  octave  01  reu  ;  auu  inougrt 
cannot  see  them,  the  blue  passes  into  colours  w 
are  approximations  to  red,  but  red  of  a  diffe 
order  from  the  visible  red.  Sigux 


the 


D 1 1:  - E  N  0  It  A  V  ]  NO    SAW  SHARPENING 

0434.1— I  have  again  to  thank  "Gamma"  for 
valuable  iuformation  in  his  Utter.  The  eom- 
r  must  get  the  credit  of  nuking  me  smell  the 
» !  I  think  must  of  my  difficulties  are  now  re- 
" ,  until  I  actually  begin  work,  and  then,  no 
•j  will  appear  again.  The  dies  sold  by 
i  of  enilxMning  presses  referred  to  are,  I  sup. 
pose,  the  blanks ;  but  as  I  live  very  for  out  of  the 
world,  and  do  not  often  get  into  it.  1  have  to  make 
most  things  for  myself.  I  am  able  to  work  steel 
pretty  fairly,  and  Intended  making  mv  own  blanks, 
punches,  and  gravers,  so  that  I  should  have  been 
glad  to  know  shape  anil  some  particulars  als.ut  tie 
dies.  Are  they  best  of  .-^n-ire  or  round  steel,  and 
what  depth  ? 

The  method  of  perfecting  a  ilifficult  punch  is  very 
ingenious,  fur  of  course  the  part*  most  difficult  to 
finish  in  the  punch  will  he  meet  easily  got  at  and 
impiored  in  its  impression.  In  doing  a  rose-leaf  or 
sm»ll  si  r»y  with  few  leaves,  would  •■  Gumma  "  say 
if  it  would  be  most  easily  done  with  the  graver,  or  ' 


with  a  punch  made  to  thcoutline— be  here,  too,  the 
easiest  and  simplest  way  of  going  about  it  r 

There  are  ono  or  two  mistakes  in  my  letter  on  saw- 
shsrpeuing,  but  I  think  not  surh  its  to  causa  any 
difticujty  in  carrying  out  my  directions.  In  the 
woodcut  the  teeth  should,  of  course,  lie  represented 
of  the  same  width,  and  not  every  second  one  broad. 
The  fault,  I  know,  was  mine,  ainl'iint  yourengraver's. 
Secondly,  in  speaking  of  the  position  of  the  hand,  I 
have  said  it  should  lie  lowered  DO1  from  the  per- 
pendicular.   It  should  be  30"  from  the  horizontal. 

The  American  saw,  with  double  set  of  teeth,  is 
little  better  than  a  toy.  It  is  certainly  not  a  work- 
man's tool ;  the  blade  is  too  narrow  to  give  stiff- 
ness. The  teeth  are  tet  on  both  edges.  The  coarse 
tooth  is  the  ordinary  M  tooth,  i.e.,  with  the  faces  of 
the  M  filed  at  right  angles  to  the  saw  blaile.and  the 
central  or  sloping  sides  of  the  compound  tooth  filed 
to  chisel  edges.  Each  M  is  regarded  as  a  single 
tooth,  and  is  sot  with  a  single  stroke  of  the  ham- 
mer, both  points  being  set  to  the  same  side. 

Fredk.  Carre. 

SOFTENING  STEEL. 

[20W.'t.'i.l  -I  have  read,  at  various  times  in  the 
M  E.  M.,'  a  number  of  able  instructions  on  the 
working  of  steel  in  toot-making,  4x.  ;  but  I  do  not 
rememtier  seeing  mentioned  a  mode  of  softening 
this  substance,  which  I  have  practised  for  a  uumWr 
of  years,  and  found  invariably  successful.  The 
plan  is — heat  your  steel  to  a  dull-red  heat,  hold  it 
in  some  dark  or  shady  nook  or  corner  until  you  can 
just  see  the  least  possible  tinge  of  redness,  then 
cool  immediately  in  water  at  the  ordinary  tempera- 
ture, and  you  will  be  able  to  file  or  turn  it  with 
very  little  difficulty.  I  have  tried  this  plan  on  steel 
from  the  smallest  sines  up  to  lin.  diameter  with 
success ;  beyond  that  I  have  not  gone.  I  do  not 
claim  that  this  way  is  better  than,  or  as  good  as, 
■"•roe  that  have  been  given  for  annealing  steel ;  but 
there  are  times  when  the  delay  of  the  ordinary  pro- 
cess is  extremely  inconvenient— as  in  the  filing  of 
turning  tools  of  a  tsirticular  shape — re-annealing 
steel  wlien  tho  skin  is  taken  off,  tc,  and  then  this 
mode 


hopes  to  bo  able  to  separate  the  reverse  currents  of 
induction.  Well,  if  he  liap]*'tis  to  see  these  re- 
marks, I  will  tell  him  how  to  do  it.  I  did  it  uyseli 
many  a  year  ago.  All  that  is  necessary  is  to  pro- 
ride  a  rotating  axis  with  toothed  rings  of  metal  and 
springs  resting  on  them,  such  as  I  described  long 
ago  in  these  pages.  One  pair  of  springs  and  ring 
breaks  tho  main  current  to  the  coil.  Another  is 
appropriated  on  the  principles  of  the  commutator  of 
magneto-electric  machine*  to  the  ends  of  the  in- 
duced wire,  so  that  the  circuit  is  closed  in  one  way 
ut  tho  moment  of  "  make  "  in  the  inducing  circuit, 
and  the  other  at  that  of  break.  Nothing  i«  .-osier 
than  to  obtain  two  distinct  currents  of  uniform 
direction  or  to  convert  the  alternating  into  "in- 
direct current.  It  requires  no  "regulating  suitably 
the  n -i-t'.i  no's  ::i  tin  induced  circuit  "  to  .  limtnaw' 
one  of  tho  currents.  We  can  eolU-ct  tliem  Imth,  and 
keep  a  galvanometer  needle  perfectly  steady  with 
them. 


STANDARD  SCREW 
AND  GAUGES. 

[208313.}— We  notice  a  communication,  "  Stand- 
ard Screw  Threads  and  Gauges,"  in  your  issue  of 
theSth  inst.,  pag«3-.'l.  No.  -.tW I H,  signed  "B.S.  W." 
Wo  send  you  by  this  post  two  copies  of  Vol.  I.  of 
Sir  Joseph  Whit  worth's  I'upsrs  on  "  Mechanical 
Subjecta>  If  you  will  kindly  forward  one  to  your 
correspondent  "  B.  S.  W„"  wo  think  he  will  fend 
all  the  information  he  requires. 

Sir  Joseph  Whitworth  and  Co.,  Limited. 

Ash  ton -road,  Openshaw,  Manchester,  lice.  11. 

[Wo  have  forwarded  the  copy  to  "  It.  S.  W." 
as  requested,  and  would  call  the  attention  of  all 
mechanics  to  these  "  Papers,"  Vol.  I.  of  which  has 
been  recently  published  by  E.  and  F.  N.  Spon,  in 
London,  ana  by  T.  J.  Day,  in  Manchester.  It  con- 
tains the  papers  on  True  Planes,"  "  Screw 
Threads,"  and  "  Standard  Measures,"  and  should 
certainly  be  in  tho  hands  of  all  mechanics  and  tool- 
eoUera.— Ed.] 

TRANSFORMATION  OF  STATIC  ELEC- 
TRICITY INTO  VOLTAIC  CURRENTS. 

[20837.]—  The  French  taroiili  are  perpetually  dis- 
covering something  that  every  one  knows.  This 
time,  however,  it  appears  to"  bo  an  Italian.  It 
appear*  by  tho  article  under  the  above  heailitig, 
p.  300,  that  Prof.  Govi  has  been  a  long  time  en- 
gaged with  the  subject,  and  is  deeply  impressed 
with  the  importance  of  the  "discovery.  '  It  seems, 
also,  that  Bichat  took  to  working  it  out  in  IH~'>. 
Why,  dear  me  ;  I  knew  nil  about  it  2't  Years  ago  ; 
and  it  seems  to  me  a  matter  so  self-evident,  thjt 
anyone  fairly  acquainti-d  with  electrical  facts  and 
principles  must  regard  it  as  an  obvious  fact.  At 
all  events,  tho  early  experimenters  with  coils  found 
it  out. 

I  suspect  that  the  new  discoverer  is  misled  by  a 
very  common  error-  viz.,  the  notion  that  there  is 
such  a  thing  as  static  elcctricit  y ;  whereas  the  pheno- 
mena so  called  arc  not  those"  of  electricity,  but  of 
strains  produced  by  electricity.  Frictiona]  elec- 
tricity there  is  ;  but  it  is  simply  the  same  tiling  us 
that  derived  from  a  battery,  only  it  is  developed 
at  a  high  |mtential,  small  in  quantity,  and  in  a 
very  great  resistance.  But  whimever  we  see  a 
spark,  wo  see  dynamic  electricity :  and  every  motion 
produced  means  electricity  in  motion,  not  static. 
The  electricity  passing  from  a  Holtx,  Voss,  or  fric- 
tional machine,  iiaasc*  as  a  current,  may  be  stored 
in  a  condenser,  and  again  issues  as  a  current,  and 
this  current  is  identical  in  properties  w  ith  equal  cur- 
rent from  any  other  source.  That  it  will  excite  an  in- 
duction coil  is  no  discovery.  That  an  induction 
coil,  into  the  fine  wire  of  wfiich  a  current  is  passed, 
will  excite  alternating  currents  of  larger  quantity 
is  no  discovery.  The  fort*  are  not  only  self -evident", 
but  have  published 

What  is 


MEDICAL  REPLIES 

[2CSr.S.--Hin-nrio{  (4KS4I).— This  infirmity  is 
due  to  an  opening  between  the  muscular  fibres  of 
the  abdominal  walls  —sometime*  a  congenita!  de- 
fect, which  is  repaired  during  further  growth  if  a 
properly-fitting  truss  be  always  ke|»t  on— some- 
time* in  consequence  of  violent  trrains  with  the 
legs  in  an  awkward  position— sometimes  due  to 
ruling  with  a  long  stirrup  and  bumping  the  sadille— 
sometimes  due  to  violent  coughing  in  emaciated  anil 
weakly  asthmatics.  This  owning  allows  a  loop  of 
intestine  to  be  forced  out  of  tho  alslnmimil  rarity 
to  form  an  external  tumour  containing  the  fold  of 
intestine,  covered  only  by  the  lining  membrane  of 
the  abdomen  and  the  skin.  The  rupture  U  then 
said  to  be  "  down."  If  tho  intestine  be  allowed  to 
remain  protruded  from  tho  abdominal  cavity  it  may 
swell  or  it  may  fill  with  feculent  matter  and  become 
"  irreducible  — i.e.,  not  returnable  into  the  alrdo- 
men.  In  this  state  strangulation  is  apt  to  occur, 
followed  by  sickness,  pain  in  Uie  abdomen,  and  a 
rapidly  fatal  termination.  In  other  cases  the  in- 
testine or  other  contents  become  adherent  to  the 
sac  or  to  the  neck  of  the  aperture,  and  the  rupture 
rcmaina  alwaysdowu  or  permanently  "irreducible." 
The  subjectof  apcrt  urc  is  of  gnmt  importance  towi  .ik- 
ing men,  and  the  treatment  is  as  follows  ;  —  1 .  Those 
who  have  such  a  sense  of  weakness  in  the  groins, 
that  ou  straining  they  find  a  tendency  to  swell  there, 
should  consult  a  medical  man  to*  know  whether 
the  bulging  is  premonitory  of  a  rupture,  and  if  so, 
thev  should  wear  a  light  double  tni»,  which  can 
be  buckled  up  a  little  tighter  on  any  occasion  in 
which  they  navo  licfore  them  heavy  work  or  a 
shaking  cuugh.  This  will  give  comfort  and  sup- 
port,  and  will  prevent  actual  splitting  of  the  mus- 
cular wall  of  the  alsioinen.  Such  a  truss  need  not 
be  worn  at  night,  but  should  be  taken  off  on  getting 
into  bed,  and  put  under  the  ]xillow,  to  Ik?  replaced 
in  the  morning,  before  ruing  from  M.  2.  Those 
who  already  have  become  ruptured  »hould  u  ear  a 
truss,  so  fitted  as  to  stop  the  bowel  from  coming 
through  tho  opening,  but  not  to  thrust  its  pad  into 
i  the  opening  when  tlie  strain  is  relaxed.  The 
spring,  therefore,  need*  to  bo  fairly  rigid  so  far  a* 
further  yielding  goes,  but  not  to  I'uree  itself  into 
tho  opening,  auu  to  move  through  a  small  arc 
rather  than  a  large  one.  The  juid  should  be  so 
largo  as  to  take  its  bearing  well  ii]-on  the  side*  of 
the  opening,  ami  uot  merely  upon  the  hole.  Such 
a  truss  should  be  worn  at  all  times,  except  wbeu  in 
bed,  and  oven  then  it  should  be  worn  if  subject 
to  a  shaking  cough.  In  cose  the  rupture 
slips  down  beside  the  truss,  the  patient  should 
lit  osier  lie  down,  draw  up  the  knees,  nnd 
having  loosened  the  truss,  so  apply  the  hands 
as  to  slowly  compress  the  sac,  and  pu'di  the  intes- 
tine bock  into  the  alslomcn,  generally  bv  a  force 
applied  upwards  and  backwards,  and  slightly  out- 
wards in  rclatioti  to  the  patient's  body.  Such"  force* 
should  be  gentle,  steady,  unyielding  compression, 
giving  the  clement  of  time  full  play,  the  iiblomiual 
wall  oeing,  meanwhile,  kept  perfectly  relaxed. 
After  a  few  minutes  a  sudden  movement  aiul 
collapse  of  the  sic  will  lie  felt,  which  indicate*  that 
its  contents  have  slippod  buck  into  the  aMontcn, 
and  lire  again  safe.  The  complete  return  of  the 
contents  being  assured,  the  truss  should  be  securely 
replaced  before  the  patient  rises.  In  tho  event  of 
tho  rupture  having  been  neglected  and  uot  being 
reducible  by  the  patient,  the  instant  aid  of  .% 
gentle-handed  and  skilful  surgeon  should  In- 
obtained.  This  being  neglected,  and  the  protruded 
intestine  being  allowed  to  remain  outside  the  abdo- 
men, more  and  more  intestino  continue?  to  descend, 
fa-cul  matters  drain  into  the  dependent  loop,  gradual 
strangulation  and  swelling  is  caused  by  the  neck  of 
the  sac  acting  like  a  tight  piece  of  string  round 
a  finger,  and  mortification  of  the  intestine  and 
death  follow,  unless  the  surginn  j»-rfomi 
what  is  called  "  the  operation  fur  hernia,"  i.e., 
rut  down  upon  the  neck  of  the  sac,  and 
divide  the  strangulating  ring  without  damaging  the 
tense  intestine  which  fills  it,  and  then  return  tho 
intestine  into  the  alidiimeti  to  recover 
This  operation  is  a  most  delicate  and  danger- 
ous one,  and  ought  oufy  to  be  douc  by  a 
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•ktlful  operator.  After  the  operation  the  opening 
is,  of  course,  left  larger  lluin  before,  and  more 
liable  to  a  larger  descent  of  the  bowel.  It  in,  then, 
more  than  ever  ncccssar  y  in  the  jationt  to  wear  an 
accurately -fitted  truss,  aiid  to  avoid  violent  strains, 

3.  In  cases  which  hurt  been  operated  upon— or 
which  have  Wri  neglected— the  opening  becomes 
so  large  that  it  is  im|>ractiuiblo  to  keep  tlie  intestine 
up,  and  often  it  becoints  adherent  to  thn  inside  of 
the  «nc,  and  thus  jicrroancntiy  irreducible.  Such 

i  are  o  serious  intlrtnity,  and  they  debar  the 
from  active  exercise"  They  can  only  1* 
I  by  W*aat  is  called  a  "  ling  truss,"  a  device 
consisting  of  a  ring  to  support  the  nock  of  tlie  «ac, 
and  u  bag  tn  prevent  the  sac  1«  mg  further  distended. 
But  beyond  debarring  the  patient  from  active 
physical  exercise,  and  making  thn  patient  liable  to 
stoppages  of  the  bowels,  they  need  not  interfere 
with  life,  and  Gibbon,  the  Unman  historian, 
suffered  from  an  cnormouB  irreducible  hernia  of 
this  sort  while  he  wrote  his  "  Decline  and  Fall 
of  the  Roman  Empire  "  in  his  beautiful  garden 
at  Lausanne,  overlooking  the  Lake  of  Geneva. 

4.  In  cases  of  congenital  rupture  a  truss  also 
should  bo  carefully  kept  on  until  tho  opening  grows 
together,  which,  when  it  is  the  result  of  mere  arrest 
cat  development,  generally  takes  place  if  the  open- 
ing be  not  kept  open  by  the  continued  descent  of 
the  bowels.  "  Anxious  Parent  "  should,  therefore, 
•Mure  himself  tliat  he  lias  the  child  correctly  fitted 
with  a  truss,  and  if  ho  has  any  doubt  about  this  he 
cannot  do  better  than  go  to  i'oicti  r,  the  surgical 
instrument  maker  to  University  College  Hospital, 
in  Gowcr-strcet,  or  to  some  other  able  and  re- 
liable mechanician  for  trusses.  In  many  cases 
ct  rupture  the  danger  and  inconvenience  of 
wearing  a  truss  for  lifo  can  be  prevented  by 
means  of  a  surgical  operation  which  consists 
practically  of  sewing  together  the  sides  of  the  mus- 
cular opening  through  which  the  bowel  escapes 
from  toe  abdomen,  and,  owing  to  recent  im- 
provements in  abdominal  surgsry,  this  operation  is 
now  a  very  promising  one  iu  properly-selected 
caeca.  It  should  not  tie  done  in  congenital  cases 
until  all  chance  of  natural  closure  has  been  lust, 
nor  in  cases  where  the  whole  muscular  wall  of  the 
abdomen  is  emaciated  and  weakened,  as  often  is 
the  case  in  asthmatic  patients.  In  all  ruptured 
patients  the  bowels  should  be  kept  acting  regularly 
every  morning  after  hrrukfast. 

CniXliLlIXS  (48*32)  occur  iu  delicate  people  of 
weakly  circulation,  and  in  children  who  are  not 
properly  clothed,  or  not  properly  fed.  or  unduly 
eaposed  to  cold.  liemedies :  Clothe  child  efficiently 
with  flannel  down  to  its  wrists  and  tore,  and  fit 
with  brood-soled  comfortable  boots.  Give  it  the 
fat  bacon  and  oatmeal -porridge  and  milk  diet 
already  referred  to  so  many  times.  Gel  the  child 
such  fair  out-door  exercise  as  will  keep  its  cir- 
culation going,  and  keep  it  in  health.  When 
indoors  at  rest,  let  the  rooms  be  properly  warmed 
Children  thus  treated  will  never  get  chilblains, 
which  are  nuthiug  but  mild  frost-bites.  If  from 
neglect  of  the  above  points  chilblains  have  occurred, 
they  wQl  hare  to  run  their  course.  In  mild  cases 
they  inflame,  and  are  tender  for  a  time,  and  are 
gradually  resolved  if  the  above  precautions  I* 
assiduously  attended  to.  If  not,  or  if  the  frost- 
bite* have  killed  tome  of  the  tissue,  then  suppuration 
and  discharge  of  the  dead  tissue  will  have  to  occur 
before  thry  get  well.  In  the  first  case,  rub  them 
gently  tlirice  a  day  w:th  a  very  little 
liniment."  In  the  second,  poultice 
an  ordinary  boil. 

Tile  SrBTOMooBjirii  (IS^TO)  is  an  invaluable  aid 
to  researches  iijioii  tho  pulse,  but  is  an  expensive 
and  delicate  instrument  that  will  lie  of  no  use  to  an 
amateur.  It  is  a  small  clockwork  motion  by  which 
slip  of  smoked  paper  is  traversed  horizontally 
on  its  edge,  wliilo  a  spring  is  projected  vertically 
by  eyery  rise  of  the  pulse-wave,  and  a  ilclioatcly- 
adj  listed  point  is  made  to  d.  scribe  upon  the  slip  of 
smoked  paper  a  complicated  truriug  which  repre- 
sents the  two  co-ordinate  motions,  i.e.,  the  hori- 
zontal movement  of  the  gaper,  and  the  vertical 
rise  of  tho  artery  under  the  passage  of  each 
pulsr-wave.  Assuming  that  casual  disturbances  of 
the  pulse  have  been  properly  eliminated  by  the 
operator,  a  mere  inspection  of  the  tracing  will 
enable  a  skilled  expert  to  predicate  many  facts 
about  the  heart's  action,  und  the  reactions  by  which 
it  is  counterpoised—  i.e.,  the  elasticity  of  the  arteries 
and  the  condition  of  the  capillary  circulation— which 
ore  of  great  importance  and  significance  in  disease. 
But  just  as  a  skilled  workman  will  tell  the  qualities 
of  a  piece  of  steel  by  a  few  rough  tests  quite  its  well, 
and  perhaps  better  for  his  purpose,  than  a  chemist 
by  the  result  of  an  rial*. rate  chemical  analysis  of 
the  steel,  so  a  skilled  clinical  physician  will  tell, 
with  the  tip  of  his  finger  on  the  patient's  wrist,  all 
that  he  can  learn  alsiut  the  pulse.  But  for  purposes 
of  student  instruction  end  graphical  representation, 
the  sjjiygmograph  is  of  great  \ulue.  A  very  simple 
oaperuuental  sphygmograph  may  tie  made  by  ng- 
f  fine  black  indiarubber  tube  to 


e  "opium 
treat  like 


oiperua 
(ring 
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represent  the  artery :  an  elastic  ball  or  pump  to  re- 
present the  heart .  and  a  current  of  liquid  to  repre- 
Vpou  the  tube,  " 


current  is  pumped,  there  must  be  fixed  a  spring  or 
clip,  just  tense  enough  to  yield  to  a  certain  extent 
at  every  stroke  of  the  pump.  To  this  spring  attach 
a  tracing-point  for  marking  a  piece  of  smoked 
paper  or  glass,  which  is  traTersrd  at  right  angles  to 
tho  movement  of  tho  point.  The  euiTilinear  tra- 
cings represent  the  pulse,  wave.  A*  the  tube  beyond 
the  spring-clip  delivers  iu  water  at  one  or  other 
level,  the  vertical  co-ordinate  clement  at  the  curve 
will  vary,  and  alter  the  character  of  the  curve.  In 
the  horizontal  co-urdiiuite,  one  variation  will  be 
produced  by  the  sharpness  or  slowness  of  the  pump- 
stroke  ;  another  by  the  number  of  strokes  which  is 
given  by  tho  pump  for  each  unit  of  horizontal  travel 
of  the  paper.    liquids  that  are  viscid,  or  saline,  or 

Xfous,  or  alcoholic  will  all  give  different  curves, 
r  tilings  being  equal  ;  and  so  will  alterations  of 
temperature,  which  increase  or  diminish  the  elastic 
reaction  of  tho  walls  of  the  tube.  Thus  the  tracing 
accurately  represents  the  summation  of  tho  co-ordi- 
nates ;  but  it*  analysis  demands  much  skill  and 
caution,  and  is  often  an  insoluble  problem.  In  the 
animal  poise  there  are  the  elements  of  agitation, 
mental  excitement,  Ac.,  to  be  added  to  the  above, 
and  all  conspire  to  vary  tho  character  of  the  curve. 
Still,  the  aphygmogruph  is  a  must  vuluable  instru- 
ment of  research,  not  only  in  the  animal  pulse,  but 
in  many  other  problems  connected  with  pneumatic* , 
hydraulics,  steam-engines,  Ac.  I>r.  Dudgeon's 
sphygmograph  is  the  cheapest  and  best  instrument 
for  the  pulse  at  the  wrist. 

ItrrjrtjsuTtKst  (48845)  and  Child njoi's  Diet  (48SoO) 
are  large  subjects  of  wide  and  general  interest,  and 
1  will  find  time  to  write  something  that  will  be 
useful  upon  each  topic  in  an  early  number. 

James  Edmundfl,  M. D.,  &c. 
Grafton -street,  Bond-street. 

"  MAKE  YOTJB  OWN  GAS." 

[20839.]— Ax  advertisement  with  the  above  head- 
ing appears  in  your  issue  of  December  8th.  As  I 
have  already  hail  inquiries  and  complaints  respect- 
iug  this,  I  must  ask  your  renders  to  note  that  I 
make  no  apparatus  corresponding  to  the  descrip- 
tion given,  and  I  know  nothing  whatever  of  the 
apparatus  specified.  Thoa.  Fletcher. 

Musoum-strcct,  Warrington. 


SAND-BLAST  PROCESS  FOB  FILE8. 

[2i  1840.]— Will  you  allow  us  to  give  our  exis-ri- 
eucc  of  this  process,  as  applied  to  worn  files.  Tour 
correspondent  "  E.H.''  is  certainly  right  in  at- 
tributing its  occasional  failure  to  the  large  pro- 
portion of  broken  teeth  in  a  tile,  as  ordinarily  worn. 
Our  object  in  writing  is  to  point  out  that,  as  the 
use  of  {he  process  la-comes  more  understood,  care 
will  be  taken  to  avoid  this. 

It  will  be  discovered  that  it  does  not  pay  to  wear 
a  file  down  to  the  point  that  is  now  common.  We 
have  had  proof  of  this  with  regard  to  the  gun  trade 
in  this  town.   In  that  trade  the  men  find  their  own 
files,  and  thry  have  not  been  slow  to  discover  the 
value  of  the  process.   They  use  their  files  with 
care,  and  it  is  quite  common  for  u*  to  sharpen  a 
gunsmith's  file  three,  four,  or  even  five  times  before 
it  nerds  rceutting.    We  have  hundreds  of  these 
workmen  on  our  books,  and  they  are  unanimous  as 
to  the  great  saving  effected  by  thn  process, 
O.  and  P.  H 
Licensees  for   the    Counties  of 
Staffcid,  and  Warwick. 


TO  "M.D.,  FRCP."  AHD  C.  FRANK. 

(20*41.]-1  SioncE  with  very  great  pleasure  that 
our  valued  and  able  contributor,  Mr.  Sliraguc 
('■Sigma")  has  taken  up  the  "Yobs"  induction 
machine.  lie  gives  us  last  week  a  description  of 
one  form,  and  promises  us  an  explanation  of  the 
principles  on  which  it  acts.  I  intended  to  do  this 
myself,  but  I  am  glad  that  an  abler  pen  than  mint 
has  undertaken  the  job;  and  1  look  forward  with 
interest  to  his  future  papers,  in  which  I  hope  he 
will  give  in  detail  the  object  of  the  various  jwrt*. 
with  their  arrangements.  The  general  principle,  I 
think,  is  sufficiently  evident  to  all.  lVrhaps,  also. 
"  Sigma  "  will  give  us  any  experience  he  may  hav 
hail  in  other  forms  of  the  machine,  single  and  mul 
ti plate  In  the  mean  time,  I  would  ask  those  to 
whom  I  have  promised  a  description  of  my 
plate  ai  range  meat,  to  wait,  as  I  am  no 
which  will  bo  described  when  finished. 

A  B. 


BREAD. 

[208(2.]— Ma.xy  people  like  home-made  bread, 
and  I  see  a  good  many  communications  about  it, 
but  in  most  the  goodness  or  badness  of  the  flour  is 
forgotten.  This  makes  a  utal  of  difference  in  the 
rising  and  stiffness  of  the  dough ;  and  there  is 
another  thing  of  still  metre  importance — the  degree 
of  warmth  in  which  the  dough  is.  Without  these 
two  tilings  are  attended  to,  jou  will  have  no  really 
good  bread.  And  then  there  is  another  thing,  we 
learnt  years  ago  from  an  old  woman, which  is  a  very 
frequent  cause  of  the  bread  not  turning  out  well. 
Most  servants,  after  the  dough  has  been  in  the  oven 
a  few  miuutea,  open  the  door  and  look  at  it  to  see 


if  it  is  rising  well.  This  almost  always  causes  the 
dough  to  fall.  I  am  going  to  speak  of  a  common- 
sired  loaf —the  dough  should  1h>  put  into  the  oven 
made  hot  enough,  and  tho  door  closed  for  ]  of  an 
hour ;  it  may  bo  looked  at  aud  turned  then :  the 
door  should  again  be  shut,  the  warmth  kept  up  for 
another  }  of  an  hour,  when  the  bread  will  be  beau- 
tifully dune  if  the  heat  has  been  right. 

Fdwd.  Thoa.  Scott. 


THE  SLIDE-RULE 

[2084.1.] — Ox  looking  over  last  year's  volume  ct 
the  English  Uecuaxic,  I  find  several  letters  in 
regard  to  slide-rules,  and  on  p.  -i27  Mr.  Thomas 
Dixon  made  on  instructive  communication  as  to  the 
rapacities  of  such  instruments.  I  have  lately  been 
much  interested  in  this  subject ;  but  find  that  MM 
of  the  slide-rules  now  made  answrr  for  the  pur) sate 
of  obtaining  the  logarithms  of  logarithms  (for  in- 
stance, to  calculate  tho  fuuetions  of  the  form, 

I  have  thoroughly  searched  the 


literature  relating  to 


literature  relating  to  this  subject,  and  have  dis- 
covered that  in  the  Philosophical  Transactions  of 
the  Hoyal  Society  of  Loudon  for  the  year  181I>,  Dr. 
Itoget  described  a  slide-rule,  by  means  of  which  the 
above  calculation  could  be  made  in  one  operation. 
It  sei  ms,  however,  tliat,  f^r  some  reason  ur  other, 
instruments  of  this  kind  weie  not  constructed  until 
about  the  year  184ft  ;  and  nowadays  Dr.  Roget's 
slide-rule  can  scarcely  be  found,  except  in  a  few 
museums.  I  have  seen  one  of  these  instruments, 
which  is  about  22iu.  in  length,  and  is  stamped  with 
the  name  of  "  Car}-,  Loimoii,1'  as  the  maker.  On 
inquiring,  however,  of  this  firm,  I  was  informed 
tliat  the  rule  is  not  now  mode,  and  that  even  the 
patterns  by  which  it  was  cut  appear  to  have  been 
lost.  I  have  also  inquired  at  various  antiquarian 
shops,  but  so  far  have  been  unsuccessful ;  whilst  I 
have  advertised  in  the  Kxoustl  Mechanic,  and 
other  papers,  for  one  of  these  instruments,  but 
without  result. 

If  Mr.  Dixon,  or  any  other  reader  of  the  Exomsh 
Mkchaxjc,  could  give*  me  his  views  as  to  this  slido- 
rule,  and  could  also  give  a  hint  as  to  where  it  may 
be  obtained,  1  should  feel  greatly  obliged.  Person- 
ally, I  believe  the  instrument  is  of  great  arieutiCc 
value,  and  well  worth  re-introducing. 

Alb.  Kapteyn. 
7,  South  Villas,  Camden-square,  S.W. 


LEGAL 

T20M4.J— THEPrrsoiiaotAcT-Ll(-uxas;(48822). 
— The  Petroleum  Act,  1H7 J.  give*  the  locul  authority 
of  the  district  the  power  to  grant  licenses ;  but  it 
provide*  that  the  cost  of  a  license  shall  nut  exceed 
as.  The  difference  mentioned  in  this  question  is 
doubtless  arrived  at  by  the  rata  .  barged  by  the 
clerk  to  the  justices  on  graLting  the  license:  a 
matter  which  requires  looking  into  and  reforming 
generally. 

Will  —  ExeCTTOM  -  LatUIB  (48848).— The 
date  of  tlin  death  is  not  given  in  this  question, 
though  that  is  the  most  important  point ;  for  nn 
executor  is  allowed  a  year  to  get  in  the  estate  und 
tioy  the  debt*  before  no  con  bo  made  to  pay  any 
legacy.  As  the  estate  is  being  wound  up,  it  may 
be  that  there  is  not  enough  to  puy  tho  debts  of  tho 
deceased,  and  if  so,  Uiere  would  be  nothing  even 
for  the  residuary  legatees.  Tho  querist  cannot 
compel  tho  executors  to  give  him  an  account :  but 
he  can  bring  an  action  in  the  Choncory  Division,  or 
the  proper  County  Court,  if  the  estate  is  under 
(800,  for  its  administration  ;  but  he  may  have  to 
|sxy  the  costs  himself,  and  he  had  better  consult  a 
solicitor  upon  all  the  facts.  An  office-copy  will 
may  be  obtained  at  Somerset  House  for  i«l.  per 
folio  of  72  words. 

COXTKACT  -  At.TElUTIOX    -  PKXAITY  (48844).— 

This  is  not  a  question  which  can  be  safely  answered 
without  a  fuller  knowledge  of  the  facta.  /Vimrt 
fuetr,  I  should  say  tliat,  by  the  alterations,  the 
contract,  as  to  time,  wua  put* an  end  to,  and  so  the 
penalty  was  gone.  The  ]siint  really  is.  whether  or 
not  the  parties,  iu  agreeing  to  alter  the  original 
plan,  entered  into  a  new  contract  which  was  to 
include  the  old  penalties.  This  may  or  may  not 
liave  been  done,  and  it  would  be  a  question  cf 
evidence,  upon  which  I  am  not  ill  o  issutton  to 
adi  i»e.  But  a  contract  to  pay  fines  for  delay  must 
be  expressly  proved,  and  here  1  do  not  think  thir. 
could  be  do'ue. 

Will— Debt-  ISeai.  Estate  (4SSIS).) — The  real 
estate  of  the  testator  B.  is  liable  In  pay  his  debts 
after  the  personal  estate  lias  been  exhausted, 
although  it  is  not  so  stated  in  the  will.  The 
tru.itces  must,  therefore,  sell  so  much  of  tho  real 
estate  as  may  be  needed  to  pay  the  balances  of  the 
legacies  to  the  sisters,  and  if"  they  will  not  do  so 
they  can  easily  be  compelled  by  an  administrative 
action  at  the"  suit  of  the  sisters  in  the  Chancery 
Division,  when  an  order  will  be  made  for  tliat  |  nr- 
iiuse,  and  they  will  probably  have  to  bear  the  costs. 

BUIlJiIXO  SocreTY-WiTnTEAWAJ.  (48868).— It 
does  not  appear  whether  or  not  this  society  is 
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registered  or  mcorpo  rated  under  tho  Act  of  1S7I. 
but  in  any  event  I  hardly  know  how  to  ntlv£*e  the 
querist,  who  is  not  likely  to  get  hi*  money  much,  if 
any,  sooner  by  taking  legal  |>roce«dingB.  H*  (night 
probably  bring  an  action  for  tho  sum  lie  wishes  to 
withdraw  upon  the  expiration  nf  the  notice,  but  I 
do  uot  think  he  can  do  anything  else. 

,  Wothcrtteld. : 
iuUdball,  E.C. 


A  SCIENTIFIC  QUERY. —  TO  PBOF. 
HUNTINGTON,  KINO'S  COLLEGE  ; 
T.  B.  KUNTIHOTON,  CIVIL  ENOI- 
NBEB  ;  OS  ANY  OTHEB  METAL- 
LUBOI8T,  CIVIL  ENGINEER,  OB 
CHBMIST 

[20&45.1— Axy  man  having  spent  only  a  few 
hours  in  the  study  of  chemistry,  knows  that  oxygen 
combines  with  metals  in  different  lixed  proportions, 
and  that  tho  combined  bodies  possess  various  pro- 
perties, coucording  with  the  projiortions,  in  mathe- 
matical foliations,  of  the  ponderous  chemical  con- 
stituent eleraeuta  thus  combined.  It  in  also  well 
known  that  the  combination  of  the  same  ponderous 
elements,  differing  only  in  their  respective  pro- 
portions, produce,  without  the  introduction  ofauy 
dyo,  differently-coloured  sulistnnccs,  and  that  their 
imjxnjderous  colours  correspond  to  tlie  restitetive 
proportions  of  tho  ponderous  chemical  constituent 
elements  combined,  which  undeniably  prove*  that 
such  ponderous  elements  contain  vht'f>m^t^e»it 
luipoHttrruM  ru/utit'oot  tlcmtntt  in  rr/rarni,  in  lixed 
proportions,  lulcq^uato  to  tho  colours  produced. 

atituent  elements  of  colour  consist  'in  i  What  are 
they  made  of:  By  which  one  of  the  ponderous 
sulietaaccs  are  they  brought  iu  tho  combination  t 
Which  are  their  matin  matiril  proportions  and 
'  i  t  What  relation  is  there  between  the 
His  of  the  |«indi  rous  chemical  and  the 
fmpouderous  chromatogonic  constituent  elemental 
What  proportions  of  each  are  required  to  prcducc 
each  i  1  lour  :  Tin',  tl.i  le  i-  a  1  i  iv  eaati-  t  i.. 
denied,  since  the  pheiiouieiia  aro  always  the  same 
in  same  circumstances.    What  U  that  law  i 

In  onler  to  give  an  absolute  precision  to  my 
query,  I  will  take  the  combinations  of  three  bodies 
with  "oxy^eu— manganese,  iron,  ani 


of  buch  comliiua- 


Mn  2  =  55 
Ke  J  -  i,l 

Cr  2  =  53 


bluo  +  red. 
red  +  rod. 
green  -f  red. 


<  0MIU.NA7I0N8. 

Ma,Ot ;  Mn.O, ;  lln.O, ;  Mn,(  ), ;  Mn.O, ;  Mn„0- 
Fc.O,;  Fe.O..  Fo,0, ;   Ke»0,  ;  Fe.O, ;  Fe,0.. 
0*0,3  O.O, ;   0,0,;  0*0,;   Cr,0, ;  0,0,. 

MjLNOXNESE  AMD  OXYGEX. 
Mil,",  ™  green. 
SIn,U«  =  violet  red. 
Mn,Oa  »  red. 
Mn.O,  =  blue  black. 


Mn.O*  Z  K?bb!ck,b.14nd 


Fc.O,  -  .. 
VvJOm  "  green. 
Fe,0,  =  red. 
Fc,0,  =  red. 
Fe.O,  ■  red. 

CllBOXE  AXD  OXYOEX. 
O.O, 

Cr.O,  =  red. 
Cr,0,  «»  green. 
Cr,Ou  =  red. 
0,0,  ~  red 
0,0,  =  green. 

Will  the  above  -  named  savants,  or  any 
other  kind  reader  of  the  English  Mkciianic,  ex 
plain  the  above,  say  what  are  the  chromatogenic 
elements,  give  their  mathematical  equation*,  sny 
why  red  or  green  i»  produced  by  quantities  quite 
different  of  both  combined  liodirs  with  oxygen, 
such  as,  for  instance,  FcyO, ;  Fe.O,  :  Fe,Ot,  pro- 
ducing rod,  and  FeyO,,  Fc,().  producing  green}' 
Will  they  indicate  tho  respective  proportions  of  the 
to  each  one   of  tho 


(such  as  is  commonly  Usui  for  desiccating  gases), 
which  I  also  heat  iu  a  crucible  until  it  is  sufficiently 
•In'  to  enable  me  to  pound  it  in  a  mortar. 

1  mix  the  two  together  as  quickly  as  possible, 
and  introduce  them  at  one?  into  a  piut  clay  retort, 
which  I  put  into  an  onhiuiry  grate  having  a  good 
draught,  so  as  to  bring  the  retort  to  a  bright  red 
heat.  I  connect  the  retort  with  (he  pneumatic  trough 
by  two  pieces  of  glass  tubing  and  a  piece  of  rubber 
tubing.  Tlse  retort  and  tubing  might  contain  a 
litre  of  air. 

Several  different  gases  an-  evolved  ;  sulphurous 
and  sulphuric  acid  gas,  chlorides  of  iron,  sihea,  and 
aluminium — oil  these  are  soluble  in  water  and  are 
dissolved  by  the  water  iu  the  pueumatic  trough ; 
but  l>esidc*  these  I  pet  three  litre*  of  permanent  gas. 
I  cxiwrinient  with  tho  Utre  last  collected  only. 

The  gas  has  a  disagreeable  smell  like  cabbage- 
water:  it  is  insoluble  in  water  and  potash  ;  it  is  not 
combustible,  nor  will  it  support  combustion  ;  it  will 
not  combine  in  any  proportion  with  oxygen,  nitro- 
gen, or  chlorine.  It  does  combine  with  hydrogen 
slowly  if  the  spark  from  a  small  induction  coil  is 
passed  through  the  eudiometer  for  flvo  minutes. 
Under  these  cirrumxtanct*,  the  mixed  gosescoutract 
iu  volume  about  one-third :  on  adding  oxygen  in 
proper  projmrtion  to  combine  with  the  hydrogen 
added,  and  passing  tho  spark,  explosion  takes  place, 
water  is  formed,  and  the  g:is  m»uracs  it*  original 
volume. 

I  tind  by  experiment  that  nitrogen  behaves  in  an 
exactly  similar  manner. 

If  a  gas  gives  noue  but  negative  reactions,  it  is 
usual  to  prououncu  it  nitrogen.  It  has  always 
seemed  to  m«  rather  n  hasty  conclusion  ;  and  I 
doubt  this  gas  bruig  nitrogen  for  the  following 
reasons : — 

I  can  find  DO  ammonia  and  no  nitrates  in  the 
chloride  of  liuio  und  burnt  alum  from  which  I 
obtain  the  go*. 

Excluding  one  litre  as  containing  the  air  in  the 
retort  and  tubing,  two  litn*  of  tho  gas  are  obtained 
from  tho  material  used,  which  is  a  large  quantity, 
and  can  scarcely  be  arcountod  for  by  the  supposi- 
tion that  some  accidental  impurity  is  present. 

hough  I  have  followed  with  scrupulous  care  the 
direction*  in  Bunsen's  "  Uasometry,"  I  cannot 
succeed  in  making  nitric  acid  from  the  gas. 

I  have  tried  to  weigh  the  gas  against  nitrogen  ; 
but  from  want  of  proper  apparatus  and  want  of 
skill,  have  found  the  difficulties  tco  great  for  me  to 
overcome.  The  results  were  so  contradictory  as 
not  to  be  worth  recording. 

The  oxygen  ami  hydrogen  I  have  used  in  my  ex- 
periments I  have  obtained  by  tho  electrolysis  uf 
acidulated  distdlcd  w  ater,  and  the  nitrogen  by  burn- 
ing phosphorus  in  air.  I  should  mention  that  if 
too  large  an  induction  coil  is  used,  the  spark  will 
crack  the  eudiometer. 

Ill-health  has  prevented  me  from  continuing  the 
investigation,  even  if  I  knew  in  what  direction  to 
experiment.  E.  A.  W. 


passengers  i»  to  lie  away  from  the  directum  of 
motion.  When  the  carriage  is  brought  to  rest  tho 
passenger  U,  of  course,  still  in  this  position,  und  a 
jerk  in  the  direction  in  whii  h  he  is  leaning  would 
make  him  go  stdl  further  in  this  direction,  even 
enough  to  topple  some  people  over.  If  the  passenger 
was  standing  in  the  position  of  equilibrium,  or 
leaning  towards  tho  engine,  the  jerk  would  send 
him  in  the  direction  of  the  engine.  This,  I  think, 
most  of  your  readers  will  understand.  A*  a  matter- 
of-fact,  this  jerk  docs  take  place  almost  immedi- 
ately after  the  train  has  been  brought  to  a  standstill, 
and'  it  causes  the  passengers  to  tumble  about  tho 
carriage,  and  it"  they  are  in  the  act  of  alighting,  it 
sometimes  results  in  injury  to  their  person. 

As  to  the  question  as  to  whether  the  train  is  to  be 
considered  '*  in  motion  "  when  the  jerk  takes  place, 
I  must  leave  tluit  to  other  and  more  able  corre- 
spondents than  myself.  I  may,  however,  just  aay 
that  the  train  hassto|>pcd  when"  the  jerk  is  li  lt,  and 
this  the  passenger  cm  always  maintain,  whilst  the 
railway  eompame*  tan  say  it  was  "in 
which  Is  equally  true. 


"J.  L.'a1 


bodies,  so  as  not  to  be  contestable,  and  to  be 
demonstrable  all  over  tho  world,  according  to 
physical  laws  i  I  am  told,  and  indeed  I  am  sure, 
that  it  is  simple,  easy,  and  perfectly  known.  Such 
W,  1  have   no  doubt,   will  phase  and 

Un  Frangois  Curieux. 


NITBOOEN. 

[208IG.'  —  Wln.Mr.Alh  n(oranyof  your  chemical 
readers)  give  me  hia  opinion  whether  the  iras  which 
I  procure  in  the  manner  stated  below  is  nitrogen,  or 
vimi)  khs  not  hitherto  named  or  iv-lated. 

I  take  100  grains  of  burnt  tdum,  obtained  by 
calcining  alum  in  an  iron  pot.  until  the  water  of 
crystallisation  is  driveu  off,  and  it  is  reduced  to  a 
friable  powdcr.uud  lWgroins  of  chloride  of  calcium 


»  RAILWAY  TBAINS. 

[OttSIT.]— I  no  not  wi»h  to  contradict  any  corre- 
spondents who  have  written  on  the  above  subject, 
but  it  appears  to  me  that  the  querist  has  hardly  ex- 
plained what  be  wishes  to  know.  He  havs  on  p.  101, 
•'  Wo  all  know  th.it  when  a  moving  riody,  soy  a 
train,  is  brought  to  a  standstill,  the  tendency  of 
any  loose  body,  such  as  a  passenger,  is  to  continue 
thu  motion,  and  consequently  a  jerk  is  felt  i«  lAr 
iltrtttii/n  of  motion  or  tvir«r<i*  tht  nu)\nt. 

*' Almost  all  constant  passengers  by  train  must 
have  noticed  that  when  a  train  is  brought  to  a 
standstill  in  the  usual  way  by  the  application  of  the 
brakes,  that  at  the  moment  of  stoppage  the  pas- 
senger experience*  a  jerk,  not  |*j  tht  dirrrtion  if 
motion,  hit  in  tht  dinetitHqf  the i/uttnT*  ran." 

It  appear*  to  me  that,  according  to  the  above 
quoted  query,  two  opposite  effects  take  place  at  the 
same  moment.  Some  correspondent*  have  explained 
the  cause  of  the  forward  Jerk,  whilst  otliers  have 
explained  tho  cause  of  the  backward  jerk,  and  as  all 
were  mppo*ed  to  be  explaining  one  aud  the  some- 
thing, their  theories  of  course  do  not  agree. 

Now  I  maintain  tluit  it  is  the  jerk  which  tends  to 
throw  the  passenger  in  the  direction  of  the  guard's 
von  which  is  felt  when  n  train  is  brought  to  a  stand  ■ 
still,  and  this  is  caused,  as  explained  by  Mr.  Stretton 
by  the  carriages  righting  themselves.  A  jerk  in  the 
opposite  direction  cannot  also  take  place  at  the 
same  moment ;  that  Is,  of  course  imj-.vsit.le.  Or 
tain  it  is,  that  the  carriages  do  right  themselves 
when  fitted  with  the  brake,  and  then  fore  this  must 
be  the  cause  of  the  jerk.  A  jerk  tending  to  throw 
the  passenger  towards  tho  entitle  iVes  not  take 
place  at  all.  at  least,  I  have  uevij-  experienced  it.  I 
have  travelled  a  good  deal  on  tho  Metropolitan 
Hallway,  and  have  always  felt  the  jerk,  but  that 
threw  me  toward.*  the  guard's  van.  and  was.  doubt- 
less, caused  by  the  carriages  righting  themselves. 

Many  readers  will  wy  that  the  carriage  r^Utin 
itself  would  throw   the  passenger  towards  tin 
engine  ;  but.  curious  un  it  seems,  this  is  uot  the  case. 
The  jerk  will  send  the  passenger  in  the  dirrrtion  of 
tho  guard's  van,  aud  the  reason  is  simply  this  :— 
When  travelling  iu  a  earrioge  the  tendency  of  tho 


ARTICLE  ON 
PLANERS. 


[SOWS.] — "  J.  L."  says  he  docs  not  intend  to 
continue  the  discussion.  Is  it  because  he  sees  h« 
has  a  bad  cascy  llowrvor.  ls-fnre  I  follow  hU 
xamplc,  1  must  correct  more  than  one  mistake  in 
his  last  letter.  If  he  recollected  his  own  article 
and  what  I  have  written  ou  it,  he  would  find  that 
there  were  tiro  forms  of  head  referred  to,  nnd  that 
it  is  n  poor  sort,  of  answer  to  give  to  my  objections 
to  what  we  may  call  "J.  L's.  Manor  (pmvih-d 

E.  P."  docs  not  dispute  the  approj .nation),  that 
they  do  not  apply  to  what  for  distinction  we  may 
call  "  F.  W.  M.'s".    Yet  this  is  all  the  answer 

J.  I.."  gives  in  his  last,  for  I  have  not  criticised 

so  severely,"  or,  indeed,  said  anything  against 
this  form,  except  that  "  J.  L."  had  not  unproved 
it,  and  had  placed  it  at  the  wrong  end  of  the  bed. 

What  my  criticisms  were  severe  on  was"  J.  L.'s  " 
form— namely,  the  l<ri<<<j<-  form,  which  he  in  the 
article  commends  more  thou  once  as  Ml  mftrrior 
nurt  more  tJRri'i't  form,  and  which,  as  applied  to 
tmtitl  clirtip  V-edged  lathe-beds,  I  think  be  will 
tind  few  anxious  to  dispute  the  honour  with  him 
of  being  its  inventor,  so  tliat  he  may  safely  take 
the  iivilit  of  it. 

I  have  said,  that  if  the  illustration  given  of  this 
bridge  arrangement  is  not  a  caricature,  it  is  "a 
small,  insignificant,  ami  generally  useless  attach- 
ment." '1  bese  words  I  am  not  afraid  to  repeat  in 
tho  connertion  in  which  I  used  theni.  Adding  this 
further,  that  a«  "  J.  L."  now  admits,  "it  would  bo 
far  more  difficult  to  arrange  than  the  other,"  it  is 
strange  he  should  still  recommend  it  when  there  is 
nothing  to  compensate  for  the  extra  trouble.  For, 
let  us  recollect  what  lias  been  |iropc*«d  is  tluit  tho 
saddle  of  a  3in.  lathe  is  to  be  converted  mto  tho 

'    icr-tablc.  and  as  the  greatest  length  which  can 

E lulled  is  Utiutrd  by  tht  fcw^.'A  of  thr  tabU%  we 
ly  get  no  advantage,  or  uot  the  advantage 
which  was  promised.  Thus  tho  tiro,  if  not  led 
into  tho  ditch,  has  been  led  into  difficulty  and 
ex|iense,  and  has  little  more  than  his  experience  for 
reward ;  and  it  is  but  poor  solace  Unit  lie  can  say  ho 
was  told,  "  It  is  more  desirablu  that  the  head 
should  straddle  tho  lathc-bed." 

There  is  one  other  very  unaccountable  mis- 
understanding of  myobjections  to  the  "J.  L."  form 
of  head.  In  the  original  drawing  No.  1  there  are 
four  mjnaie  bolt  holes,  iuto  which  the  tenon  of  the 
slide  rest  ha*  to  l»  iltted,  which  are  described  thus : 
— "I  have  also  shown,  on  the  ere**  plato  of  this 
second  planing  head,  Fig.  2,  a  trrtet  aj  holt  W- 1,  bit 
MM  of  uhirh  tht  tltdt-ittt  am  ht  th  if  ltd  Wi/»,  »» 
a»  to  IriHt  thr  toot  oirr  of/.rr  fMt*)  '/  the 
This  will  practically  lengthen  to  any  desired  extrut 
the  cress  traverse '  (the  italics  an-  mine).  Xuw  my 
objection  to  Otis  was:— "  If  the  slide-rest  is  to  bo 
fitted  into  the  four  holes  so  as  t  >  be  of  any  use,  it 
will  lie  more  than  any  amateur,  who  would  put  up 
for  live  niinutea  with  such  a  botched  coutnvance, 
would  be  nbh  to  accomplish."  And  in  my  last 
letter,  while  repeating  my  assertion,  1  have  nd.led 
by  way  of  explanation,  in  italics,  "tihtlt  plitntnp 
the  Mint turfan"  ;  for  the  shifting  of  tbe  rest  u 
evidently  spoken  of  us  cunbliug  you  to  plana  • 
wider  surface. 

Yet  "J.  L."  writes  as  if  Inferred  to  the  "  F.  W. 
O."  or  Northcutt  I ortu  of  head,  and  says  ho  sees  no 
difficulty  in  an  amateur  fitting  the  tenon  to  the 
hole—a*  neither  do  I ;  but  I  do  see  the  difficult}-  of 
what  I  said  and  what  he  prop,  .u  s- fitting  the  four 
holes  to  the  t.  una  iu  such  a  way  that  toitUimom 
planing  can  1*  done,  as  we  weio  led  to  l»  iseve 
vviis  the  advantage  of  this  arrangement,  l^rivate 
letters  from  friends  are  uot  always  trustworthy 
testimony;  nor  is  u  lathemakrr,  who  (jets  the  job 
put  into  his  hands,  much  bitter.  What  would  l« 
to  tho  jx.int  would  be  an  npj.roval  in  these  column* 
of  wluit  is  yttnliarlif  "  i .  L.'s"  proposals  coming 
from  one  or  other  of  those  writers  who  really  know 
what  th.  y  are  writing  ubout,  and  iu  whom  ali  have 
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know  whether  I  have  pointed  nut  irrcri^irtriry  de- 
fects, and  whether  they  would  1h>  safe  in  paving  no 
heed  to  them. 

II  must  not  be  fnrgotte  n,  too,  tlmt  the  proposal 
which  I  fouml  fault  with  true  fAe  JMing  up  this 
"  F.  \V.  Q."  planer  hood  «M  A  lathe—  even  on  a  Sin. 
centre  one,  for,  spite  of  the  "  njathy"  said  to  exist, 
1  felt  there  was  n  place  for  comlBiiations  on  a  latin- 
bed  ;  but  I  object**!  to  an  amateur  being  advised 
to  grit  nne  of  these  small  cheap  V-cdged  Lithe  tod* 
and  make  this  tin-  foundation  fur  a  trp>irate  planing 
machine.  Thin  the  amateur  i«  morn  than  once  ad- 
vised to  do,  though  we  all  wished  to  think  it  wan 
lint  so.  It  was  with  reference  to  this  proposal  that 
I  mid  it  would  In'  far  better  to  get  a  regular  set  of 
casting  for  a  small  planer,  ana  that  these  would 
be  more  easily  put  together  Oian  the  chenp-and- 

my  opinion.1*  Fr»dJc.  Carre. 


REPLIES  TO  CLUERIE8. 

•,•  In  their  nnjirrr»,  Correipondent*  are  re- 
tpeetfull*  rtywiltil  to  mmlwH,  in  each  nutanct,  the 
title  euid  number  of  the  query  aeked. 


[48226.] 
lauge  his 


■,  it  »U1  1*  beat,  and  the 
to  do  it  him- 


— Of  course  if  "Truss"  can 

for 

shortest  war,  but  it  seems  bo  wishes 
self  privately.  If  so  ha  call  easily  manage  it  by 
taking  off  tlio  leather  round  tbc  spring,  ami  then 
grinding  the  steel  thinner  till  it  U  weak  enough  bv 
trial.  using  plenty  of  water,  to  keep  tlie  tempe'r 
tight.— EfcWAJUi  rH08.  SOOTT. 

I4«39.>.]  —  Astronomical—  1.  See  "  A  Cheap 
Substitute  for  an  Observatory  "  (Vol.  XXXIV..  p. 
AVJ,  letter  1042U).  bv  H.  L.  Baldwin.  2.  Incurable, 
I  fear.  3.  Sec  letter  20779,  p.  234,  of  present 
volume.  Bv  the  way,  have  yourever  tried  a  inusic- 
stoot :-— A  Yov.no  AsinoxoJtMt. 

[48403.1  —  Lantern  Ohoata  {TJ.O.)  —  Let 
"Magician"  inclose  bis  uiutem  in  a  box  with  a 
mirror  ut  other  cud.  This  n  lin  ts  the  picture 
from  the  lantern  through  a  bole  in  the  top  of  the 
l-.x.  and  thruwsit  on  to  the  smoke  of  incense  from 
a  dialing 'dish,  la,  this  way  be  can  raise  any 
ghost  he  likes  to  point  on  his  slides,— A.  Li.  P. 

[4844:!.]  —  Tension  of  Coil-Sprlntr.  —  If 
"  Jimbo''  will  refer  to  p.  IK!.  No.  015.  he  will  find 
fonuuke  anil  illustrations  concerning  the  strength 
of  coil-springs,  from  which,  I  suppose,  ho  will  be 
able  to  work  out  the  tension  when  loaded.— T.  I'. 

-  Potassium 
•  iron  ore 
boated  to 

bright  redness  in  mixture  with  clmlk  and  carbonate 
of  iiotaaaiuiu,  treipieutly  wtirriii^  while  a  current 
of  sir  passes.  Any  calcium  chromate  is  de- 
composed by  lixiviating  with  water,  and  the 
yellow  solution  being  drawu  off  is  supersaturated 
with  nitric  acid,  aial  after  si  luiniling  any  silica 
by  filtering,  the  crystals  of  potassium  dichro- 
mate  are  obtained  on  evaporation,  and  can  bo 
alligation  in  tliu  usual  manner 


148447.]— Bichromate  Crystals. - 

i  hronute  is  obtained  by  hi-otiug  cbroii 
■d  reducing  to  Jsjwder.    It   is  thou 


»  I  wed"  : 


not  tell  your  correspondent  that 
unless  he  goes  in  for  the  manufacture  on  the  large 
scale,  he  will  find  it  chcajsT  to  teiy  from  those 
who  manufacture  it  as  a  business.— Poooexiouf. 

i4S449.J — Electrotyping. — No  building  tool  at 
all.  If  plaster  is  used  for  the  mould,  or  wax  of 
such  a  consistency  that  it  is  poured  on  to  the  tyjs-, 
the  Utter  is  surrounded  by  a  rim  of  metal,  higher 
than  the  type.  The  usual  tiling  is  guttapercha, 
which  is  softened  anil  laid  on  the  prepared  type,  and 
then  put  into  a  press.  For  the  best  work  the 
plaster  process  is  preferred. — NlTN,  Dolt. 

[48451.]— Oalvanlo  Belt.— Make  it  up  of  strip* 
of  thin  copper  and  thicker  /inc.  connected  together 
at  their  ends,  ami  separated  by  fold  of  cloth  or 
canvas.  MoUten  with  salt  aim  water,  or  water 
•lightly  acidulated  with  oil  of  vitriol.— T.  V. 

[4G4<iu.]— Fontalnemoreau's  Alloy.— If  this 
querist  would  say  what  the  alloy  consists  of,  he 
might  obtain  an  answer.— J.  T.  M. 

[48461.]—  Pain  in  Heel.— May  be  rheumatism, 
or  may  be  gout,  or  may  be  only  some  trifling 
ailment  which  would  yield  to  bathing  in  hot  water 
and  rest,    C.  K.  T. 

[48472.]— Harmonium  Pedals.  It  is  never  an 
«swy  matter  to  add  pr-duls  to  a  harmonium  that  has 
not  been  planned  out  f<  r  them  ;  but  I  think  your 
onrrcspondint  will  find  tho  inual  plan  the  best- 
tapes  and  pulleys  are  simply  an  alKirninntion.  The 
plan  is  to  run  stickers  up  the  back,  which  actuate 
levers  pressing  on  the  keys  just  behind  the  stop- 
board.  The  |>odal»  themselves  arc  spread  to  full 
scale,  and  lift  away,  the  ends  merely  resting  in  the 
ends  of  tin-  permanent  lever*  fixed  at  the  bottom  of 
case.  If  those  latter  are  straight  it  will  be  seen 
that  tbe  levers  at  the  top  must  in  the  case  of  the 
tjp  notes  be  at  an  awful  angle  for  smooth  work- 
ing, so  it  is  usual  to  divide  the  1 


two.  Set  out  then  the  pedal  levers  to  run  about 
lialf-way  of  the  difference  between  the  top  pedal 
and  the  corresponding  key  on  the  manual,  and  put 
thereat  on  the  top  k-vers ;  stickers,  runup  at  tho 
back  and  connect  the  two  sets,  which  are  l>oth 
centre  swung,  and  the  top  ones  bear  on  the  keys  bv 
means  of  a  clothed  button  and  screw.  Ymi  will 
find  two  gc*,d  pUn*  on  pp.  2'ri  and  272,  Vol.  XXIV. 
• — Mi-.'  EntxsE. 

[4S47:).]— Protecting  Zlno  from  Sulphuric 
Acid  Fumes.—  Tho  only  wuy  would  bo  to  lacquer 
or  varnish  it. — T.  J. 

[4S4R1.]—  Yawl.— There  was  published  a  few 
years  ago  a  most  exhaustive  treatise  on  small  boat 
sailing  and  rigging,  chiefly  reprinted  from  articles 
written  for  the  hull,  with  plans- and  drawings  (of 
both  hull  and  rigging),  of  every  typeof  pleasure-boat 
and  small  craft  to  be  found  round  the  various  ports 
and  harlsjurs  of  the  ITuited  Kingdom,  showing 
their  various  capabilities  and  special  adaptation  to 
the  class  of  work  and  character  of  water  met  with, 
from  tho  canvas  fishing- limits  of  the  wild,  mcky, 
west  coast  of  Ireland,  to  tho  strangely-shaped 
"  coble "  to  bo  found  on  the  East  Coast,  Tyne, 
and  Tee*  ;  in  fact,  just  the  book  for  "  S.  S."  to  get 
and  study.  Of  course,  much  ikprnils  upon  the 
class  of  work  which  a  boat  has  to  do  ;  and  all  can 
only  speak  of  their  own  experience.  As  far  as 
mine  gin's,  some  10  years  oil  the  Mersey,  I  ciui 
strongly  recommend  the  (tending  lug,  ns  having 
served  all  the  various  purjsisrs  I  reipiirwl,  and  I 
cannot  for  a  moment  see  how  "  Robinson  Crusoe  " 
ean  think  a  "spritsail  lie* 'closer*  to  the  wind," 
The  simplest  answer  to  "H.  C."  is  to  ask,  Whv 
nrr  not  "  sprits  "  used  in  mcing  craft,  and  "  lugs '' 
abolislwd?  There  are  no  finer  craft  afloat  than 
our  Mersey  New  Brighton  Hailing  Club  boats, 
about  23ft,  long,  and  originally  sailed  with  sprit - 
sails,  which  wore  soon  abandoned  for  tho  "  standing 
lug "  ;  and  a  lieautif  ul  sight  it  was  to  see  some 
eight  or  ten  of  these  small  craft  (six  hands  aboard) 
racing  in  the  reaches  of  cliaiiuel  outside  our  |>ort. 
A  few  of  the  beet  of  these  boats  were  last  year 
decked  over,  given  a  counter,  and  now  race  with 
the  5-ton  yachts,  but  are  cutter-rigged.  The  port 
craft-  river-gigs  or  "  sjs^ulators  " — on  the  Mersey 
aro  all  "  Bprit-rigged,  aud  are  about  25ft.  by 
5ft.  tiin,,  and  carry  from  H  to  14,  all  told  ;  crew, 
mostly  four.  These  boats  are  quite  open,  square - 
sternest,  and  answer  their  purpose  admirably,  nud 
Tery  often  they  encounter  very  heavy  weather 
here;  but  tho  "  river-police "  tKiat  has  of  late 
years  cruised  under  "  standing  lugs/'  since  they 
wore  seen  to  bo  so  handy  in  tho  S'.B.S.C.  boots. 
The  fault  of  the  sprit- rig  is  the  heavy  long  sjkit 
(sometimes  longer  than  the  boat  itself)';  tho  diffi- 
culty of  "  splitting  "  the  sail  when  it  is  blowing  : 
the  risk  of  driving  end  of  sprit  through  boat  when 
lowering  sail :  and  last  and  chiefly,  the  difficulty 
of  reefing,  except  in  s  very  small  degree  ;  whereas 
a  lug  can  lie  rrefed  at  pleasure,  down  as  small  as 
vou  like,  If  care  bo  taken  to  have  tho  angle  made 
by  tho  "  luff  "  and  "  foot  "  <R»\  Nothing  is  better 
than  a  bamboo  for  tho  yard,  and  I  used  spruce  for 
most  and  boom.  'ITie  mast  must  have  a  "  traveller," 
wall  described  in  aforesaid  book,  as  used  by  the 
N.B.S.C.  and  elsewhere.  Extra  sails  aro  a 
nuisance,  both  in  setting  and  in  lumbering  up  a 
boat.  I  greatly  sympathise  with  sailors  who  exe- 
crate the  Dutch  frtiu  who  first  invented  "  stun'- 
sails."  Latterly  I  have  had  my  sails  big,  and  reef 
them  down  when  required.  On  my  small  boot, 
loft,  over  all,  I  had  a  mainsail  of  MM  sq.  ft.,  and  a 
mizctt  of  30  sq.  ft.  With  this  spread  I  could  outsail 
any  "  river-gie "  I  ever  encountered,  and  go 
windward  of  them,  in  spite  of  their  extra  size  and 
"  sprits."  Lead,  in  auv  shape,  is  the  best  ballast, 
as  being  most  compact ;  but  it  is  cspensiTe.  I  used 
pig-irou  "  kentledge  "  ;  but  the  nut  is  very  nasty, 
sjsiiling  clothes,  \*e.  Never  "  yokes  "--they  are 
l»ad  every  way.  The  pro|ior  plan  ui  a  steering-bar 
led  into  boat,  connected  with  "port"  side  of 
rudder-head  exactly  the  principle  adopted  in 
steering  tricycles.  Tho  less  cordage  or  running- 
gear  the  Is-tter  ;  the  halyards  and  sheets  are  quite 
cuough  to  look  after.— C.usAJt. 

[t.SilW.J  -  Enlargement  of  Bowels.- 1  do  not 
know  what  is  meant  by  this  question  ;  but  charcoal 
cakes  are  eaten  liecaujw  they  are  suiiiMised  to  absorb 
the  gases  of  fermentation  produced  by  the  food  not 
digesting  jiroisTty.  Tiuooxw. 

[48506.1  —  O  E  R  Engines,  wai  "  Busy- 
dy"  allow  me  to  correct  him  m  rr  theulsivcr 


I 

Tlio  cylinders  are  inside,  and  both  cylinders  and 
steam-chests  are  cast  in  one  piece.  The  radial 
leading-wheel*  are  4ft.  diam.  Tlie  wheel-base  is 
17ft.  tiin.  equally  distributed.  Tlio  Joy  valvn-gi-ar 
enabhsi  tho  cnink  axle  jouriials  to  Isj  made.  Uin. 
long  by  7 'in,  diam.,  ami  the  crank-pins  Kin.  diam. 
bv  Ijiii.  long.  Tlie  crank  amis  next  frames  are 
4)  in.  thick,  and  those  inside  4Jin.  thick.  The 
exhaust  ports  are  very  large,  Ix'ing  4|in.  wide  by 
11  Jin.  long.  Can  anyone  say  if  tho  valves  aro  of 
the  Allen  typo  or  tile  ordinary  valve*?  U*JII>K 
Yoke,  U.S.A. 

[4S.V13.]  AnRlcsof  Pyramid  —  Tlie  fraction  K 
cr  -6  is  arrivod  ut  by  dividing  tho  altitude  by  tho 


base  in  a  right-angled  triangle,  the  altitude  !»*ing 
tiin  side  opposite  the  angle  we  arc  dealing  with  ; 
hence  tlie  fraction  nqiresents  tlio  tangent  of  the 
angle,  aud  not  the  sine.  Itef erring  to  a  table  of 
]  tangents,  it  will  be  found  that  'j  is  tlie  tangent  ut 
31"  very  nearly,  the  double  of  which,  or  02',  will  be 
the  angle  contained  between  two  contiguous  sloping 
edges.  If  hall  the  tsise,  divided  bv  distance  from 
ujm'x  to  midille  of  base,  were  tho  sine  of  half  the 
uugle  ut  aj»'x,  it  would  bo  true  for  anv  height  of 
pyramid.  Now,  suppose  tho  height  to  ho  lowered 
till  it  comes  to  nought,  the  pyramid  becomes  a  flat 
square  crossed  by  duigonals  ;lialf  angle  at  apex  is 
then  4  "r,  thu  siiin  of  which  would  be  1,  which  is 
absurd,  whereas  we  know  that  1  is  tho  tangent  of 
45'.— M.I.C.E. 

I  !  101 1  ]  Speeding  Multiply  IwlxdufioW  :t 
tngino  i>cr  minute,  diameter  of  driring-pullcys, 
and  teeth  in  dririug-wheel  together  for  a  dividend  ; 
diameter  of  driven  pulley*  and  teeth  in  driven 
wheel  together  for  a  divisor ;  quotient  is  revol*. 
per  minute  required:  in  this  case,  50-625.  Tho 
punctuation  makes  "Scotia's"  query  somewhat 
obscure.  Should  not  tho  semicolon  be  put  alter 
'•  12in.  pulley  "  instead  of  after  "  on  this  shaft  "  t 
I  have  so  construed  it.  Will  it  interest  "  Scotia  " 
to  know  Uuit,  in  working  out  tlie  above,  I  used 
fourteen  figures  only  t— It.  G. 

MVWI.'  Speeding- 1  should  like  "Scotia" 
to  look  over  his  query  to  see  if  he  has  put  it  right, 
as  I  find  that  the  loin,  pulley  must  be  a  driven  as 
well  as  u  driver ;  and  if  so,  is  the  .10- teeth  pinion 
driven  by  the  12in.  pulley  on  the  some  shaft  V  If 
it  is  so,  then  your  80  teeth  spur-wheel  makes  about 
.111  revs.  Tlio  way  to  find  it  is  to  multiply  all  tin- 
drivers  together  bv  tho  speed  of  your  first  shaft : 
then  multiply  all  tho  driven  together,  and  diviite 
tho  former  by  tho  latter  fur  tlw  onswor.-D. 
W  oouitUAii. 

[4Sfil:i.]— Strain  on  Chain  or  Wire.— Every 
uniform  chain  luings  in  a  catenary  ;  tlio  principal 
properties  of  tho  catenary  may  be*  thus  stated  :— 
From  the  lowest  point  Cdraw  CO  vertical  down- 
wards, and  of  length  r  (to  be  detenninod  from  the 
"  data).    Draw  Oil  N  horizontal  through  O. 

(1)  Draw  from  any  port  1*  of  the  chain  a  vertical. 
P M.  then  tension  at  V  is  weight  of  a  length  I'M  01 
chain, 

(2)  If  S  be  length  of  chain  from  lowest  part  C 
up  to  P,  then  P  M4  -  S'  +  C>. 

f     Ul         .Oil  V 
Wr"I=^''    +  «     *    )  whcrcHsth, 

baso  of  Napierian  logarithms  and  equals  2  71*28. 
/     011       _  Off  \ 
(*>  »  -  I  \  9  ~*  "  -  i    "*  ) 

(.I)  T>raw  M  S  i*rp.-iidicular  to  tangent  at  P, 
r  B  =  an  C  P. 

1  u  present  case  we  an-  given  AC  =  10ft.;  AB  • 
hence,  BM-  =  O  *  M -«■(•  "r  +  #" 


=  j0ff. 

T) 


Tliis  e<|inition  cannot  be  solved  exactly ;  but 
noticing  that,  to  n  first  approximation,  length  of 
chain  CB  -  50ft.,  we  have  BM'=[(  +  10)' 


=  r»  +  501  .-.  e  =  120,  and  tensjou  at  B  -  weight 
of  130ft.  of  chain  -  12  x  liiOox.  =  luUlb.  approxi- 
mately. The  value  of  e  corn:ct  to  two  places  of 
decimals  is  123  30  when  exact  value  of  tension 
-.  12  x  i;«-3ijor.  =  100'02Ib.  If  wire  be  of  in- 
appreciable weight,  it  will  hang  in  two  straight 
liin-s,  one  of  which  is  dotted  in  figure,  and  wo  havo 
2  tension  x  cos.  ACB  =  weight 

<-'D..  1001b.  =  ^S0,i+J2'x5o 
AC  10 

50  v/-jo  =  254  951b. 

— F.  R.  B. 

[Isr.tT]  -PhotOsrraphy.— Your  formuln?  and 
'of  working  seem  to  be  about  right,  though 
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it  (!•■«  not  necessarily  follow  that  a  plat*  is  suf- 
lici>  LitJy  w  usitiiu-d  when  the  bath  solution  Bow* 
freely  over  it.  What  docs  the  film  look  like?  Has 
it  a  bluish-whit)'.  skim-milk  sort  of  appearance,  or 
in  it  a  cream  colour ':  11  the  former,  leave  it  in 
bath  until  it  acquires  more  of  the  latter  tint.  I 
should  ti'it  use  quite  so  tu ui!.  nitric  acid  in  lxith, 
the  quantity  named  being  sufficient  for  it  pint  of 
solution.  Any  retanlnig  elTect,  however,  which 
the  excess  may  have  will  U  counteracted  bv 
warming  your  ifevclo|*-r.  The  cxj^-Mires  you  (jive 
would  proluibly  l«  amply  sufficient,  working  out- 
of-doors,  hut  whether  so  in  the  house  in  doubtful, 
unless  you  can  place  your  -itter*  pretty  clow  up  to 
the  window.  If,  however,  attention  to  the  pre- 
ceding hints  does  not  enable  you  to  produce  satis- 
factory results,  you  can  easily  settle  the  question 
by  exposing  a  plate  or  two  on  some  still  object, 
giving  longer  exposure*.  Sony  I  did  not  happen 
to  notice  yours  tu  time  to  reply  last  week. — \V. 
UoBISWS.'jfN. 

[4SC62].— Painting  Iron  Tank.— I  have  had 
a  Large  cast-iron  tank  in  use  for  "Mi  years;  it  is 
paint '-d  outside,  but  lias  unf  beaD  [suited  iusidi  . 
uor  do  1  ever  intend  to  point  it  iusnlc  :  it  only 
requires  to  be  brash*  d  dowu  when  the  cistern  is 
b-uig  cleaned  :  it  does  nut  ru«t,  ami  if  it  did,  it 
would  not  injur..-  the  water.—  Axothke  Tans. 

[18071 J  —  Micro-Photography.— I  have  do 
d MM  "Density"  will  tlud  the  diilerence  between 
the  achromatic  and  actinic  foci  vary  witli  the  con- 
jugal- focal  distance;  but  I  know  of^no  rule  by 


i  delicate  matters  of  this  kind.- 


alone  is  reliable 

o.  v. 

MHt.72.1  Sand-Blaet  Fllea.-Iu  answer  to 
"  Nun.  Dor.,"  new  sand-blast  files  are  forged, 
ground,  cut,  and  hardened  by  the  ustuil  methods, 
and  afterwards  treated  by  the  sand-blast  or  "Liquid 
Grindstone, "  as  thu  process  has  been  appropriately 
■Iffled.  If  an  ordinary  file  be  do*  ly  exuniiued.  the 
teeth  will  Is-  found  to  luivo  very  dull  and  iinperfei  t 
cutting  edges  ;  but  by  means  of  this  *'  liquid  grind- 
stone," they  are  made  remarkably  k>-cn  and  durable. 
In  this  process,  very  tine  sand,  in  o  state  of  fluid 
rand,  is  driven,  with'greut  velocity,  by  jets  of  steam, 
against  the  buck  of  the  teeth ;  the  effect  being  to 
grind  away  the  burr  or  curl,  jiroduerd  by  the  clu«cl, 
'ring  them  sharp  ami  we!l-sup]jortid  edges,  as 
tho  following  illustration; -IV-  dotted 


a  square  hole  in  tlie  pin  E,  c.n  which  tho  l 
t  is  fastened,  so  that  to  turn  the  current,  one  i 


■  F.W"  will  publish  hisaddro», 
U  -.not.li  Van  Brno. 


outliuc  shows  the  Btate  of  the  teeth  liefore  sand- 
blasting. This  burr  or  curl  on  the  teeth  of  ordinary 
files  is  quickly  biokeu  olf  when  used  u]«m  wrought", 
iron  and  steel,  leaving  them  blunt  and  ragged,  and 
liable  to  "pin"  and  scratch  Die  work;  but  with 
sainl-bbist  hies,  the  teeth  aio  much  less  liable  to 
break,  and  consequently  have  no  tendency  to  "pin." 
To  show  the  improvement  upon  new  files,  I  would 
mention  a  trial  made,  some  Unie  since,  at  the  works 
of  Beyer  and  l'eaeock,  Manchester.  A  titter  was 
given  a  new  file,  winch  had  been  soiid-bbisU-d  upon 
one  side  only,  and  instructed  to  make  <k»  strokes 
alternately  upon  two  blocks  of  gun-metal,  which 
had  previously  boil i  weighed,  using  always  the 
same  ride  elf  the  file  on  tlu-  same  piece  of  metal. 
Upon  weighing  the  blocks,  after  flOO  strokes  had 
been  made  with  each  aide  of  the  file,  it  was  found 
that  the  unshurpciied  ride  had  cut  away  lor...  while 
the  sand-blasted  side  hid  cut  away  '.k>r.,~ K.  H. 

[ISoO-Vl-Medicol.  As  it  is  doubt'.ess  out  of  the 
question  for  "  K.  K.  B."  to  gu  to  New  Zealand  to 
be  cured  of  his  chronic  rheumatism,  I  will  tell  him 
how  I  got  rid  of  the  horrible  torments  of  that  sumo 
complaint.  It  wax  by  striking  at  tho  root  and 
cnusfl  of  the  disease— namely,  impure  blood.  I 
b-gan  to  live  on  the  simplest  possible  food,  such  as 
t»  easily  digested  :  oatmeal  jiorridge,  brown  bread, 
fruit,  and  every  variety  of  vegetables  well  m*>ked. 
It  t  ook  some  months  to  reach  the  complaint,  but 
the  euro  is  complete  ami  permanent,  and  the  diet 
more  wholesome,  more  nourishing,  more  digestible, 
and  therefore,  more  enjoyable  than  ordinary  food. 
To  attack  the  symptoms  with  flannel,  warmth,  and 
meiiii-incs  nuiv  alleviate  juiu  a  little,  but  will  not 
cure  you.— < 'Him;. 

JH71.S.]-Electric  8witeh.  "F.  W."  will  find 
this  a  very  effective  and  easily-made  switch.  1  have 
several  at  work,  and  I  may  state  w-e  have  upwards 
of  1  tuilea  of  elec  tric  signals  at  work  in  the  pit.  I 
have  never  known  them  to  fail,  and  only  an  author- 
ized |icrs»n  mo  alter  them.  A  is  a  piece  of  hard 
dry  wjod  (beech  I  have  found  answer  well), 
4iu.  by  tin.  by  I  Jin. ;  B  C  D  are  brass  slates  screwed 
on  to  the  wood  and  wires  attached  ;  there  is  a  bide 
t  i  rough  the  top  plate  and  an  iron  jrin  goes  through 
and  is  screwed  up,  so  that  it  turns  very  stiff;  there  is 


have  a  key  to  fit.  If 
I  will  send  him  one. 

[487--] — Entine  Query. — There  are  two! 
ways  in  which  I  can  acoount  for  your  engines  '< 
sticking  at  their  centres.  I  should  say  cither  tliat  I 
you  try  to  make  them  do  too  much  w  ork,  or  that  you 
have  too  much  lead  on  your  valves  ;  in  which  case, 
especially  if  you  expand  your  steam  much  in  the 
cylinder,  there  would  be  a  certain  amount  of  hick, 
pressureon  the  piston.  If  this  resistance  is  more  than 
canbeovoreome  byothor  piston, whichis  then  ntinid- 
stroke,  the  engine  will,  of  course,  come  to  a  stand- 
still. It  is  impossible  to  say  for  certain  what  is 
wrong  with  your  valves  without  seeing  them, 
or  a  diagram  taken  from  the  engine ;  but  if  the 
stoppage  is  caused  by  execx*  of  lead,  this  ran  lie 
remedied  by  putting  the  eccentric  sheuve  further  on 
the  crank-shaft.  An  excess  of  lap  may  cause  tlte 
engine  to  stop,  because  then  there  would  be  an 
amount  of  compressed  steam  ls-low  the  piston  whoso 
pressure  might  be  greater  tliau  Unit  above  it.  Die 
tap  can  bo  reduced  by  taking  it  off  the  inside  of  the 
sbde  valve  on  both  sides,  if  engine  stops  at  both 
centre*.  I  have  frequently  seen  crane-engines 
sticking  at  th-ir  centre.:  it  seems  to  be  a 
with  them.— H.  B.  U. 

;t*7;!7].-Ranold  Butter.— Don't  think  it  can 
lie  done.  I  asked  a  lady  friend  of  mine  who  lias 
considerable  exfierieuee  in  tluit  line,  if  she  hail 
any  information  to  im]«rt  on  the  subject— you  are 
welcome  to  her  reply.  Butter  become*  rancid  very 
easily,  and  from  many  different  causes — exposure 
to  air,  putting  it  on  unclean  or  tainted  dishes,  has 
got  a  bad  taste,  and  a  worse  smell.  Asked  if  it  was 
good  for  anything,  and  was  told  that  it  was  once 
instrumental  in  helping  the  escape  of  an  im- 
prisoned "  vercer  "  from  a  room  on  top  of  a  tower 
by  putting  some  of  it  on  the  head  of  a  beetle  and 
tying  a  silk  thread  to  his  leg,  and  scniling  him  up 
wall  to  window,  when  there  quickly  followod  a 
stronger  thread — a  string— and  then  a  stout  rope  ; 
— was  it  good  for  anything  else,  yes,  she  admitted 
that  is  was  sometimes  sold  by  tho  unfortunate 
owners,  to  grease  cart-wheels  with.  You  might 
try  the  following.  Wash  thoroughly  in  warm  water, 
and  then  put  it  into  new  sour  nulk,  and  give  it  a 
thorough  kneading  and  washing.  If  that  does 
not  sweeten  it,  I  don't  think  anything  else  will. 
—Scores. 

[4S72S.]  —  Hot  Air.  —  For  drying  purposes  I 
should  recommend  a  large  quantity  of  air  at  a  low 
temperature,  in  preference  to  the  plan  you  arc  now 
trying.— 11.  B.  G. 

[4h732.]—  Indicator  Diagrams  .—These  dia- 
grams show  an  excessive  w  aste  of  steam  and  loss  of 
power,  owing  to  faulty  arrangement  of  the  valves  ; 
they  being  altogether  late,  which  is  the  cause  of  so 
much  back-pressure  on  tho  piston.  I'ut  your  valve 
forward,  so  as  to  steam  at  proper  time,  and  you 
will  find  your  engine  working  much  better,  owing 
to  your  steam  being  cut  off  before  end  of  stroke, 
and  your  exhaust  opening  and  closing  soouer.— D. 

Wmhoub. 

[4S73J.] -Indicator  Diagram.  In  both  dia- 
grams your  exhaust  closes  far  too  m«n%  in  fact  at 
about  j  stroke^ — while  it  opens  too  late,  e*;«cially  in 
the  right-hand  one.  In  this  diagram  too,  tho  cut 
off  is  later  than  in  the  other.  With  these  exceptions 
the  diagrams  are  fairly  good.  You  do  not  soem, 
however,  to  exhaust  freely,  as  with  steam  of  only 
4filb.  pressure,  there  ought  almost  to  bo  a  vacuum 
beneath  the  piston.— II.  B.  G. 

;4S7.«.J  -  Brittle-  Brass  Wiro.-  I  om-o  bought 
some  thick  brass  wire,  No.  '2,  ban  an  ironmonger, 
in  w  hose  shop  it  boil  been  hanging  in  a  coil  lor 
years  just  over  a  gas-burner  ;  it  had  become  of  u 
ilark  colour  externally,  ond  on  hammering  broke 
into  pieces.     I  sup|sjse  it  had  absorbed  sulphur 


from  the  impure  burning  gas,  which 
it  to  become  brittle,  sulphur  having  that  c 
metals.    I  cannot  suggest  any  remedy,  but  should 
suppose  the  wire  to  be  useless.— W. 

[487M  and  I  <■■•<■]  -Patent*  and  Patent  l*w 
— ••  CJuiesitor"  asks  whether  valid  patents  can  be 
biken  out  by  minors.  There  seems  no  reason  what- 
ever why  they  should  not  be  so  obtained,  but  sub- 
sequently the  question  might  ariie  whether  the 
minors  oould  dispose  of  the  jsitent  rights  without 
the  intervention  of  the  guardian  or  guardians. 
"  YesaJlaw  "  asks  u  knotty  question  indeed.  If  as 
jmtentee  wishes  to  fiie  a  ifisclaimer,  wluch  he  may 
do  any  time  within  the  duration  of  the  patent,  thu 
i<  advertised  in  the  journal  of  the  <.'ornnus«ioners,in 
the  lornim  aaztlU.  and  in  such  other  paper  or 
iiapers  as  tho  law  officer  may  direct  or  approve  of. 
The  object  of  the  adveriL-omeut  is  to  give  those  who 
ar-  interested  in  the  matter  notice,  sc.  that  they  may 
take  steps  to  prevent  leave  for  tiling  the  disclaimer 
Ileitis;  granted.  If  no  one  objects,  the  law  officer 
w  -uld  generally  assume  tlmt  no  one  will  be  injured 
hv  the  disclaimer.  Tliat  no  claim*  are  given  in  the 
•pociflcatiou  would  not  in  itself  invalidate  the 
patent,  though  it  would  render  the  liosition  of  tlie 
patentee,  should  he  sue  an  infringer,  very  difficult, 
:is  he  would  lie  under  the  imputation  of  having 
U-eu  grasping,  and  ilcsirous  of  unfairly  limiting  the 
u-4!  of  known  parts  of  his  apparutus  or  process. 
But  now  corn's  the  most  difficult  part  of  the  ques- 
tion. Docs  the  subsequent  insertion  of  a  claim  by 
a  disclaimer  and  memorandum  of  altemtiun  remedy 
this  defect  y  Well,  thu  depends  no  much  on  par- 
ticular features  of  the  case  tliat  none  but  the  ls-st 
counsel  would  say  (having  the  full  facts  before  him) 
what  decision  the  Courts  would  be  likely  to  come  to, 
anil  even  the  best  annuel  would  probably  not  under- 
take  to  speak  too  positively.    What  has  ties-n  dono 


before  the  diseUiimcr 


filed  would  scarcely 


.  Tiles,  and  Kims.    I  beg  to 

that  Mr.  Uolston's  hook  con- 


affect  the  ]>ateut,  unless  lu  iAi  /i<1r*  ou  the  part  of 
the  patentee  could  be  proved;  but  it  might  be 
issuable  to  show  (hut  this  is  very  doubtful)  tf-at 
the  claim  had  a  tendency  to  widen  the  rights  under 
the  patent,  and  this,  which,  if  proven,  would  haTe 
been  a  good  objection  at  the  time  the  durlairuer 
was  proposed,  would  iierhaps  lie  of  some  use  in  up- 
setting tho  patent.  I  may  mention  that  all  suits 
about  patent  rights  are  very  expensive,  tedious 
and  uncertain,  and  uoue  but  those  wholiavft  a  very 
great  interest  at  stake,  and  ample  funds  where- 
withal to  fight,  ought  to  engage  in  them.— BoLT- 
0001. 

[4S74I .]—  Lever.— In  the  lever  given  fix«d  at  one 
end,  and  with  a  weight  of  1  lolls,  on  the  other ;  the 
pressure  at  a  p-)i!it  one  foot  from  fixed  end  is 
1,4001b.— H.  B.  O 

J 4X742.1-  Brlcke 
orm  "  E.  H.  K." 
Uins  iKirtii  ulors  as  to  gla/.>!  tiles  and  kilns,  firing, 

ic— r.  Emm, 

[48746.]— Corroelx-e  Sublimate  -Water  u  the 
Iwst  solvent  for  tliis  substance.— J.  M. 

IS7I';  CorroafTo  SublimaU  Bet  Water- 
ton's  "Travels  in  Guiana."  published  in  cheap 
form,  at  tUt.,  by  Maemillan  and  t.'o.  ;  it  contains 
directions  to  make  the  solution  required,  ami  full 
particulars i if  it.npplioarion  to  preserve  "fish,  Mesh, 
and  fowl."— Scottjb. 

148751.]— Water-Power. -It  is  a  good  idea  to 
use  your  steam  for  driving  barn  machinery  ;  but 
unless  the  latter  is  very-  light,  1  fear  you  will  not 
have  sufficient  power  for  the  purpjse.  The  pres- 
sure of  water  at  the  bottom  of  a  6ft.  fall  of 
tiin.  dia.  would  be  lOtilb.,  and  since  the  velocity 
which  a  body  attains  in  falling  through  oft.  is 
about  Nft.  |ier  Sec,  the  iiower  exerted  by  the  water 
at  bottom  of  fall  will  be.  tlieoretically,  rkHft.-lb. 
per  see .  Practically  speaking,  you  will  not  get 
much  more  thanaOOft.-lb.  per  sec.  The  turbine  wheel 
is  the  best  when-  there  i»  plenty  of  water  ;  but  in 
this  case  you  will  have  to  employ  an  ordinary  water- 
wheel  of  the  breast  kind,  since" there  is  not  enough 
water  for  the  undershot,  and  not  a  high  enough  fall 
to  work  the  overshot  advantageously.  This  form 
n-quire*  a  fall  equal  to  its  diameter,  but  a  breast- 
wheel  only  wants  one  equal  to  its  radius.  Of 
course,  when  you  have  decided  the  diameter  of  wheel 
you  will  have,  you  mint  subtract  the  radius  from 
the  6ft.  fall  to  obtain  the  new  power  exerted,  by 
which  you  can  also  iiud  ;[io  speed  you  will  get.— 
H.  B.  ii. 

[4S7-'i0.1     Screw  Propellera.  —  From  vout 

question  1  do  not  understand  whether  you  wish  to 
know  how  to  ascertain  the  pitch  and  auglo  of  blade 
of  a  screw  propeller  alnuidy  miele,  or  for  one  you 
wish  to  design.  In  the  first  case,  to  find  pitch  and 
angle  of  blade  of  an  existing  pro|K'ller,  the  best  way 
is  Liy  it  upon  its  boss  on  a  flat  surface,  say  tho 
ground,  then  measure  the  height  of  hiss,  provided 
tho  blades  commence  and  cud  at  each  side  of  boss  ; 
after  this  measure  the  length  of  blade  which  is  on 
the  boss,  and  with  these  two  measurements  drawn 
to  any  mule  form  a  triangle  by  joining  their  extre- 
mities by  a  hue  at  right  augies  to  tliat  showing 
height  of  h*».  'Ihen  in  tliis  triangle  the 
hypothenuse  will  show  the  length  of  blade  at  tho 
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l/oas  in  cue  revolution.  The  sidu  representing  bright 
of  bow  gives  the  pitch,  and  the  other  fide  is  circum- 
ference uf  boss.  As  all  these  are  to  the  sumo  scab 
it  is  easy  enough,  knowing  one,  to  ilud  the  other*. 
The  angle  rontuincd  bvhypothcuuse  and  ride  show- 
ing circumference  cf  toss,  is  the  angle  the  blade 
forms  with  the  centre  line  of  screw-snuft.  In  the 
■BODDd  case,  if  the  pitch  and  angle  of  blade  an: 
mptired for  a  propeller  tu  lie  designed,  tho  speed 
of  engines  and  of  ship  must  be  determined  first,  und 
dividing  tlie  former  into  the  latter,  both  in  HU 
units  of  speed,  given  tho  pitch  required  leu  15  per 
orut.  for  slip  :  and  having  gut  the  pitch,  form  a  tri- 
angle of  pitch,  circumference  of  boss,  and  length  of 
screw  in  one  revidution,  and  the  some  angle  an 
above  U  the  angle  of  blade  with  the  centre  brie  of 
shaft.— H.  B.  0. 

[487A6.)— Screw-Propellers.— Vndrrthii  head- 
ing I  notice,  in  the  last  number  of  the  Exoijsh 
MECjljkxic,  a  copy,  word  for  word,  of  an  article 
taken  from  p.  47,  nf  "  Bough  Sketching  for  Murine 
Engineers,"  written  by  mywlf.  The  barefaced 
plagiarist  who  dubs  himself  "  Hartle|>ool,"  might 
at  least  have  the  decency,  when  he  conies  wholesale 
from  books,  to  acknowledge  from  wlicnce  it  nunc, 
and  not  endeavour  to  pass  it  off  as  his  own. — 
Jam*  Donaldson,  Consulting  Engineer,  26,  Ilrury- 
Une.  Liverpool. 

[4875U.]— 0.  W.  Goods  Engdnoa.-The  ma- 
jority of  the  engine*,  cnlw,  5ft.  driving  wheels,  and 
are  (stinted  very  dark  green,  with  striiies  of  blnek 
edgni  with  white,  and  fniming  reddish  brown,  with 
narrow  stripes  of  red.  Some  are  built  by  tho  com - 
pany  at  Swindon  and  Wolverhani|iton,  and  otlim 
have  been  built  by  Fairlstirn,  Stephenson,  uu<l 
Bever.  Peaeock,  and  Co.  No.  37,  Ac,  are  stationed 
at  Wolverhampton  ;  HI,  Ac.atPontypool ;  421,  Ac, 
Warwick  ;  4(17,  Ac,  at  Hereford  :  GiU,  Ac,  at  Ox- 
ford ;  1 194,  Ac.  at  beading.  No.  59,  Ac.,  have 
brass  domes  and  wcothcr-boarebi  with  Hide. ;  44  4. 
Ac,  green  dome*  and  cabs ;  !<«>;,  Ac,  brass  domes 
and  cabs;  407,  Ac.  domes  and  went  her- hoards 
without  sides :  245,  Ac.,  green  domes  and  cabs  of 
the  ti.  N.  K.  style  :  316,  Ac,  have  raised  fin-tmxes. 
no  cabe,  and  steam  lever*  and  safetv-valves  tlie 
same  as  th<«>  of  "  Sultan.-'  •'  Lord  of  the  Isles," 
Ac,  on  the  brood  gauge.  No.  .116  is  now  at  Wolvtr- 
liampton  undei^omg  repairs.  No.  55,  ■•  Queen,"  a 
narrow  gauge,  7ft.  single  wheel,  inside  cylinder  ex- 
press engine,  has  lately  hud  its  driving  splashers 
blocked,  and  the  company's  crest  placed  on  each.  It 


is  stationed  at  Paddiiigtou.  and  runs  (together  with 
1117-11'il,  157-166,  Ac)  between  Paddiug. 
and  Wolverhampton,  and  is  one  of  tho  hand- 
of  the  company's  engines,  b m king,  to  niv 
eye.,  quite  one-fifth  as  handsome  as  a  L.  AN.W.lt. 
-  Large  Bloomer."  "  Tav,"  "  Ethun,"  and 
"Xerxes  "  are,  or  were  until  lately,  some  of  the 
broad-gauge  goods  eugiues  which  have  5ft.  driving 
wheels,  an  i  Itjin.  by  24in.  cylinders',  I  will  send  a 
sketch  of  a  narrow-gauge  goods  engine  next  w,  ek, 
or  the  week  after.    PiajXi.-i  ntm. 

(4S764.;)— Engine  tauery.-Thr  «zo  reouired 
for  a  cylinder  to  develop  j-h.p.  depends  entirely 
uj>on  the  pressure  of  steam  aud  uiimber  of  revolu- 
tions desired  pi'r  minute,  and  in  the  calculation  by 
which  I  have  obtained  my  answer,  I  have  assumed 
mean  steam  pressure  to  be  lUlb.  above  atmosphere, 
and  the  i\v£d  to  be  1.511  revolutions  per  minute. 
Under  these  comUtiona  }-h.p.  can  be  indicated  with 
i  cylinder  of  2in.  bore  and  Jin.  stroke,  but  I  thi;ik 
Willi  li"  smaller  sire.  The  flywheel  nrcrssnry  (or 
this  engine  will  he  about  9in,"  dia.,  and  with  a  s.  >  ■- 
tioual  area  of  rim  of  3  mi.  in.,  aud  weight  of  rim  will 
In  stiout  21  lib.;  in  fact  tho  whole  weight  of  flywheel 
may  be  taken  as  approximately  251b.—  II.  B.  O. 

[4S7C.I.]— Algebraic  Question.  —  The  reason 
why  •'  T.  W."  and  "  J.  L."  could  uot  arrive  at  the 
proper  solution  to  the  question  from  Chambers's 
"Standard  Algebra,"  is  from  tho  fact — in  my 
opinion-  that  tho  question  coutaius  some  mis- 
prints.  It  stands  thus  :— 

3«  +  4*     5'  -  15'  _  3»  +  5'  -  IP  „ 
SFTft1     I2«+U-     3  -  4«  *  J* 
Hut  suppose  wc  write  it  a*  follows : — 

3'  +  4*  A  5'  -  15'  _  3»  +  5'  -  ll» 
2r+"t>»     12'  +  16»      3  +  (4'  a  V)  ~ 


Sl_+  64  02--,  -  225  _  243  ■+  25  -  121  _  ., 
32  +  81  144  +  250  3  +  (l6x  9)=  * 
I  4  1  -  1-2. 
I  luring  th<'  course  of  my  mathematical  readiug  I 
have  found  so  miuiy  mispriiitx,  that,  when  in 
diffeulty  to  bring  out  a  proper  result,  I  immedmt,  lv 
look  for  '-emirs"  in  the  question.  I  could  show 
.an  edition  of  a  book,  once  used  us  a  clan-book, 
that  U  full  of  errors.  I  have  another  book, 
published  by  an  eminent  firm,  that  !lu  an  error 
uixm  about  every  third  page.  Again,  I  feel  a 
pleasure  in  stating  that  Todhuuter's  works, 
published  by  Mucmillan,  is  free  from  these 
troublesome  defects.  I  have  read  most  of  these 
works,  and  never  remember  tindiug  but  one  emir, 
and  that  Has  in  the  differential  calculus,  where 
"sin."  anneared  for  "cos."  nr  the  reverse.  If  the 
would  like  to  know  how  I 


in  his  question,  I  may  say  that 
t  tho  middle  term  equalled  1,  und  that 
the  first  term  was  |»oaitire  and  the  last  negative,  I 
assumed  that  the  positive  term  must  be  2aud  the 
negative  term  1  to  moke  the  answer  correct.  Then, 
scorching  for  tho  errors  I  soon  found  them  out. 
In  the  third  term  please  to  observe  that  the 
bracket*  are  necessary  in  the  divisor,  for  the 
statement  :t  +  4  *  x  :)'  is  ambiguous,  for  it  mav  be 
either  (3  -f  4«)  x  3',  or,  as  used,  3  +  (41  >:  3f), 
which  are  wry  different  to  each  other. — Ecttejl. 

[48775.]— Beoovery  of  Silver.— The  silver 
might  be  recovered  by  boiling  the  cinders  in  nitric 
arid  diluted  with  water ;  but  this  would  not  be  a 
very  nice  job,  and  as  possiblv  some  of  the  silver 
may  still  be  in  the  form  of  chforidc,  about  the  best 
plan  I  should,  under  the  circumstances,  adopt,  would 
I*  to  pound  up  the  cinders  to  a  flno  powder,  then 
add  a  little  of  a  mixture  of  carb.  of  pntaxli  and 
soda,  and  fuse  portions  at  On  time  in  a  crucible,  as 
you  were  doing,  only  don't  be  a  "clumsy  manipu- 
lator "  again.—  ExI'Khmckxteb. 

[4S77V]—  Recovery  of  Silver.—"  A  Clumsv 
Manipulator  "  had  better  treat  his  cinders  with 
nitric  acid,  diluted  with  about  twice  its  weight  of 
water,  employing,  if  necessary,  a  little  heat,  which 
will  dissolve  the  silver.  1  he*  solution,  which  con- 
tains the  silver  in  the  form  of  nitrate,  should  be 
se  tiara  ted  from  the  cinders,  and  as  much  common 
salt  added  to  it  as  will  be  sufficient  to  throw  down 
the  whole  of  the  silver  us  chloride.  "  A  Clumsy 
Manipulator  "  can  then  proceed  to  reduce  this,  as  in 
the  case  of  his  "  residues  " — barring,  of  course,  the 
breaking  of  the  crucible,  which  is  not  at  all  essential 
to  success. ~K.  <;.  T.,  Plymouth. 

[48775.]  —  Recovery  of  Stiver.  —  The  best 
method  to  recover  the  silver  from  the  cinders  would 
bo  to  pulverise  the  ashes  and  cool  in  a  mortar, 
transfer  to  any  suitable  vessel,  add  water  to  form  a 
paste,  and  then  allow  a  stream  of  w  ater  from  a  tap 
to  enter  the  vessel  with  sufficient  force  to  keep  the 
light  jxiwdered  ash  in  suspension  aud  to  lie  curried 
off  with  the  overflow,  'lliis  will  leave  voa  a  residue 
sufficiently  concentrated  to  Vd  reduced  in  a  crucible 
by  the  nnliimry  meUiods-oariioiiute  of  soda,  with  a 
little  borax  and  uitie.  Mould  Ik  the  best  flux.— M. 
M  S 

[4S775->  Recovery  of  Silver.—"  A  Clumsy 
Manipulator  "  does  not  say  in  what  state  the  stiver 
existed— whether  as  metal  or  the  white  chloride. 
Better  crush  the  cinders  to  powder,  and  treat 
with  nitric  arid.  This  will  dissolve  out  the  metal. 
Wish  well,  and  then  treat  with  strong  ammonia, 
which  will  dissolve  out  nil  the  silver  salts  that  are 
not  reduced,  and  which  wdl  lie  ]>reci|>itated  by 
nddition  of  nitric  acid.  By  these  two  methods  you 
wdl  gut  all  the  silver  originally  present.— J.  M. 

[48776.]— Caustic  and  Carb.  of  Soda  \V;  y 
not  test  tor  total  alkali,  then  precipitate  the  car- 
bonate with  CaCl,  and  test  tilt  rite  for  caustic  i  I 
have  not  tried  the  alcohol  method,  so  cannot  say 
anything  about  it  from  experience.  N.ti. — I  prefer 
the  use  of  OaCI  in  place  of  BaCl,  as  it  works 
better.— r 


[4S780.]—  Crank-abaft  -  I  cannot  account  fur 
the  bearing  beating  under  the  circumstniiees  given 
inanvother  wav  tbontbefollowing.  After  two  yearn' 
use  the  bottom  brass  oi  the  bearing  next  the  flywheel 
must  have  worn  a  good  deal,  and  possibly  to  keep 
the  shaft  from  slinking  iu  its  place,  you  have 
tightened  the  cap,  and  thus  brought  the  top  brass 
du wu  hard  on  the  sliaft,  which  occasions  the  heating. 
You  cither  want  a  new  bottom  brass,  or  to  pack  it 
up  u  bit.— H.  B.  O. 

[48781 .]— Pumps  — The  most  probable  reason  of 
your  pump  making  such  a  thumping  noise  and 
shaking  the  suction  pipe  so  every  time  the  suction 
valve  closes,  is  becausu  the  valve  has  too  much  lift, 
and  draws  moro  water  than  can  lie  well  discharged 
through  delivery  pipes  and  valves.  A  lift  of  even 
|in  or  Jin.  woulcl  causo  them  annoyances,  which 
will  bo*Btnp|ied,  I  think,  by  decreasing  the  bit  of 
suction  valves.— H.  B.  O. 

;iS7S2.J—  Watch- Repairtn^.-Ha  1  the  same 
accident  happen  with  me  too.  The  hair-spring  is 
fastened  to  collet  on  baLannc-starT  with  a  very  small 

Sin.  Use  an  eye-glass  and  you  see  it.  Take  a  lino 
rill  or  sewing-needle  and  insert  potut  iu  smallest 
end  of  hole  and  shove  out  pin,  aud  end  of  spring  will 
fall  out  too.  If  too  much  is  not  broken  off  spring, 
take  end  of  inner  coil  and  beud  about  an  J  of  on 
inch  inwards,  and  at  right  uuglr*  to  coil*  ;  insert 
this  in  widest  end  of  hole,  and  put  in  pin  and  you 
will  have  it  fastened  on  again.  It  is  rather  a 
Jeticate  job,  and  I  doubt  if  you  will  manage  it.  As 
to  regulator  fulling  off,  jewel  cover  is  usually  fast- 
ened down  with  screws,  and  keeps  the  regulatur 
down.   See  if  jewel  cover  is  not  loose—  flOBXU. 

[48788.1-Planoforte  Bridirea.-Thc  shape  of 
piano- bridges  is  rather  an  effect  tluin  a  cause,  and 
entirely  ile|ien<U  upon  the  different  lengths  of  the 
strings'.  Iu  old-fashioned  semi-cottage  pianos  the 
longest  steel  strings  were  alresdv  ton  short,  and  to 
have  curves!  the  lower  bass  bridge  would  not  have 


strings,  so  there  was  nothing  fnr  it  but  to  continue 
in  a  straight  line  to  the  end.  The  reason  that 
bridges  take  the  form  of  curves  is  lwcause  the 
strings  are  necessarily  so  close  together.  If 
"Apollo"  will  mark  two  linos,  one  double  the 
length  of  the  other,  at  Gin.  apart,  aud  rule  ten  lines 
of  evenly- graduated  lengths  between  them,  be  will 
find  the  ends  describe  a  curve  more  or  less  sharp, 
uncording  to  tho  length  of  the  lines  chosen.  The 
hollow  curve  of  the  boat  bridge  is  not  theoretically 
correct,  but  is  unavoidable  with  tho  limited  space 
at  command.  In  olden  times,  a  piano  was  ton 
mysterious  an  article  to  be  closely  criticise*!,  aud 
people  were  more  easily  satisfied  ;  at  [in-sent,  it  is 
only  in  pianos  of  the  cheapest  description  that 
itraight  bridgra,  with  their  fnasrouent  wi  ' 
rould  be  tolerated.— W.  H.  Dxvna. 


basses,  wo 
[4  S7S9.]-  Scented 

ExTKllLKKXTEIt. 

[  18801  ,]-ProjectUe».- 
Equation  to  1st  projectile— 


—Try  nitro-bcuzale.- 


Equation 


y  =  x  tan.  »  -  , 

2. '  ( 


.Solving  for 
distance  from 
trajectories — 

*  !— 9- 

t  2i*  cos."  a 


2r"  cos.  a 
of  2nd  projectile —  \ 

ir  x  in  (1)  anil  (2)  we  have  the  horirc 
rom  the  origin  of  tbu  common  tKiint  ol 


(1) 


1 


(2) 

have  the  horuoutal 
t».int  of  the 

ton.  a  -  bin.  o,. 


277008771  1 

Let  /  and  /,  be  the  times  of  flight  from  the  origin  to 
tho  common  point.  Horuoutal  velocity  of  1st  pro- 
jectde  =-  v  cue.  a,  .'.  horuoutal  distance  travcrsvil 
in  time  t  =  rt  cos.  a  =  x.  Similarly,  horuoutal 
distance  traversed  in  time  /  by  2nd  projectile  = 
rt/|  cos.  o,  =  g. 

{_?  L> 

I  r  cos.  a     1 1  cos.  »,  » 

But*  •»  2r*f '* 9**"'* co*-1"t  (**"•  *  -  *■»■  *il 
SH>i«  cos.'a,  -  r*  coa. 
.  i  _  i  _  <'i  cos.ai  —  r  cos. a 
1  r  cos. HI  |  CUS.il, 

2r'r,'  cos.'o  cos 

*  — w. 

By  reduction,  we  have— 

_      frr,  si...  («-.,)_ 
y(r  cos.ii  -  c,  cos.  a,) 

— W.  J.  EvruKTT. 

[tSSul.l  -ProJectUea.— Let  A  be  the  point  of 
projection:  Av.  Ar.  rectangular  one*  in  plant  of 
path  of  prnjectae.    Then,  co-ordinates  of  auy  port 


'i 

,  / sin.  n  _  sin.  i»A 
'  "l  \  CObTs  r.mTff,/ 


P  are  AN  =r,XP=  y.  Now.  for  first  projectile 

hiiruoutal  velocity      r  cos.  i»,  and  initial  vertical 

velocity  =  r  sin.  ii. 

Then,  j  -  A  N  b  r  ens.  a,  f  (1) 

Also,  >j  =  N  P  =  r  sin.  o,  t  —  1  ?  ('  ... 

.-.  Eliminating  1 1x^1  ween  (1)  and  (2)  wc  get 

y  »  t  tan.  a  = 

•i  c«.  2a 

as  equation  of  first  iiarulxihi.  Similarly,  liquation 
of  jsith  of  second  projectile  is  (f  m  m  tan.  ffi 

-,  -gf<  ■    .  The  abscissas  of  the  points  of  cou- 
2i,'  cos.  •  <ii 

tact  of  these  parabolas  are 

x  =  <i,  and  x  m 

1  (tan,  a  —  tan.  «i) 


'  [ri  ci>s 


r,1  cos.5  d  cos."-  «, 


Tlierefore,  if  t\  and  I,  donoto  the  times  at  which 
each  projcctilo  reachcsl  tlie  sceuud  point  of  inter- 


sectiou,  since  t 
2  (tan.  a 


i  cos.  a 


tan.  «0 
,  -  r'  cos.-'  is) 


r»  r,1  cos.1  if  cc*.:  e, 


\  r  cos 


1       _      1      1  _  _2r  r,  sin. 

os.  »  ~r,  cos.  a,  I      g  (»■  cos.  a  + 


_   2r  r,  sin.  {.»-_«,} 

>.  ft). 


[48H01.]— Projectllee.  I/d  x  lie  time  required 
for  the  first  |>rojectilc,  and  ;/  the  time  required  by 
tlie  secoud,  to  reach  tho  commou  poiul :  then  in  x 
sees,  tlie  first  will  have  reached  tho  height  <  r 
sin.  a  -  »  «  x*.  and  the  second,  in  y  sees.,  will 
reach  the  height  r  y  tin.  a  -  1  y  y»  ;  and  since  they 
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thus  both  attain  the  same  |«int,  r  •/  sin.  o-j  j  >' 
^r/  aa.  a  -  }  ax1.  In  the  same  way,  I  J-  co«.  a 
r-=  e  </  cos.  a.  *  Thus  we  luive  two  equations,  from 
which  we  can  find  the  values  <>f  x  and  and  hrnrc 
the  value  of  X  -  y,  which  will  be  found  to  be  the 
required  expression.— Ta*  O'SUAATEB. 

[48801.1—  Projectiles. Let  r,  v  bo  the  hori- 
zontal and  vertical  spaces  described  by  either  body 
in  reaching  the  common  point  in  their  path*.  l>-t 
t  tt  be  the  time*  taken  to  reach  this  point.  The 
horizontal  velocities  are  e  cos.  <r,  r,  cos.  a,,  awl 
are  const.  Tho  vortical  velocities  are  •  sin.  a,  r, 
sin.  «|.  initially. 

.-.  I  cos.  a  t  =  r  m  r,  cos.  a,  f,    <1) 

r  sin.  « .  -  1  .«  <■=  w  =  r,  sin.  a,  I,  -  }  a  /,«  (4) 
Let  (|  =  I  +  X,  M  that  X  is  tho  required  mtervol ; 
then— 

f|  cos.  a  —  P\  cos.  a,)l  =  rt  eos.  if]  X  ....  from  (1) 
(r  sin.  «  -  c,  sin.  «■)(  =  i  isin.  a,  X  -  a  X  t 

-  \  y  X'  . .  from  (2) 
Eliminate  I  from  these  by  transposing  jX/,  and 
then  dividing  one  equation  by  the  other. 
.       >  eos.  «  —  C|  cos,  s,      _  _     ft  DOB,  «i 
;  \ 


the  gas  supply,  whirh  at  present  is  too  large.— 
TnciiAS  FuncirER,  Museum-street,  Warrington. 

[•ISSil.]  —  Citric    Acid. —  This  preparation, 
though  eusy  to  :ui  experienced  chemist,  is  often 
nened  operator, 


A  calico 


.  «  —  i-i  sin.  <T|  f 
^  _    2  r  r,  sin. 


1 1  sin.  u,  -  4  ■  X 
It  is 


r  ous.  a  +  ri  cos.  or 
r  we  have  sin.  («,  -  a),  or  sin.  (a 
-  «,).  since  it  only  alters  the  siy.i  of  X.    F.  K.  B. 

J1.88u3-)— Locks.— In  reply  to  the  first  part  of 
this  query.  I  think  "  11."  will  find  that  about  two- 
thirds  of  the  desks  fitted  with  hook-locks  may  lie 
opened  and  shut  without  the  key  by  merely  pressing 
the  side  of  the  lid  so  as  to  disengage  the  hooks  from 
the  slots  in  which  they  catch  ;  of  course,  this  strains 
the  hinges.  This  defect  I  have  effectually  cured  in 
Uie  case  of  my  own  desk  by  driving  a  stout  pin  (a 
wire  nail  with  the  hc.nl  off  does  capitally)  into  the 
top  of  the  front  of  desk,  and  making  a  hole  in  the 
lid  to  correspond  with  it.    E.  G.  T.,  I'lyiuouth. 

[4SS07.J— Influence  of  Climate  on  Neur- 
algia.—  It  is  a  well-known  adage  that  "  extremes 
meet."  This  is  an  illustration  of  this  rule,  for  the 
effect  of  heat  and  mid  upon  this  complaint  are  veri- 
similar. I  have  tried  hot  countries,  and  find  tliat 
very  severe  neuralgia  is  the  immediate  n-sults  of 
exposure  ;  but  in  some  eases  the  ailment  is  more 
amenable  to  treatment  than  whi  n  it  is  mused  by 
exposure  to  cold.  If  "  Gamma "  goes  to  a  hot 
country,  be  will  have  to  carry  .some  quinine  nlsiut 
with  hint,  witli  the  Mimo  persistency  that  he  has 
hitherto  carried  an  umbrella  in  England ;  he  must 
never  go  out  without  it.  I  have  found  it  necessary 
to  take  it  each  'Uy  before  going  out,  Some  mis- 
sionaries who  have  lived  in  Aliiea  have  told  me 
that  healthy  subjects  in  that  part  have  to  do  the 
>.  If  "  Gainma "  goes  to  a  hot  country,  let 
select,  above  all.  a  dry  one,  and  ho  may  derive 

!  benefit.  —  II.  BaEXAIiY. 


spoiled  bv  an  iucxpcncnrin  ojierator.  a  oh 
filter  should  be  used  instead  of  filter-paper.  Tl... 
following  is  thn  licst  mcthoil  of  making  it :  -Take 
of  lemon-juice  4  pints ;  beer  yeast,  2  fluid  or. ; 
prepared  chalk.  4 lot.  ;  sulphuric  acid,  2  fluid  oz. 
and  threw  dr.;  distilled  water  a  sufficiency  :  mix  the 
lemon- juice  with  the  yeast,  and  let  it  stand  for  two 
days  at  a  temperature  between  «r  and  70'. 
When  fermentation  has  ceased,  separate  the  clean 
liquid  from  the  lce9,  boil  it,  and  while  hot  add  the 
chalk  by  degrees  till  there  is  no  more  effervescence. 
Collect  the  deposit  on  a  calico  filter,  and  wash  it 
with  hot-water  till  the  filtered  liquor  [sisses  from 
it  colourless.  Mix  the  deposit  with  2  pints  of  dis- 
tilled water,  and  gradually  add  tho  suljihuric  acid 
previously  diluted  with  a  pint  and  a  luilf  of  water, 
applying  for  half  an  hour  sufficient  heat  to  produce 
ebullition  and  constantly  stirring.  Separate  the 
acid  solution  by  filtration,' wash  the  insoluble  matter 
with  cold  distilled  water,  and  add  the  washings  to 
the  solution.  Concentrate  to  the  density  of  1'21, 
cool,  and  after  24  hours  decant  the  liquor  from  tho 
crystals  of  sulphate  of  limo  which  have  formed ; 
concentrate  further  till  a  film  forms  on  its  surface, 
and  set  it  asiilo  to  cool  and  crystallise.  Purify  the 
crystal*  if  necessary  by  a  second  crystalhsution.- 
1'iu.vi  Month. 

U8S21.1-  Filtering  Solution  of  Citric i  Acid, 
-i-rj"  asbestos,  sand,  or  broken  glass.-  M.  M.  ft, 

r4S.s21.j- Filtering  Solution  of  Citric  Add. 
—Put  a  litlle  asbestos  at  the  bottom  of  the  funnel, 
and  then  filter  througb  it,  instead  of  tho  lujicr.— 

[48S24.j— Aetronomieal— The  Tides.— When 
the  sun  and  moon  are  in  opposition  we  have  the 
moon  drawing  tho  water  towards  her,  and -the  sun 
pulling  the  earth  away  (as  it  were)  from  the  water  on 
thconiosite  side  of  tfie  glolie,  and  we  therefore  get  a 
very  liigh  tide.  On  tlie  other  hand,  when  sun  and 
moon  art;  in  conjunction,  we  have  again  the  moon 
drawing  the  water  towards  her,  but  at  the  same 
time  the  sun  is  also  pulling  the  earth  up  to  the 
water,  to  use  an  uiuKienlific  explanation.  At  con- 
junction, or  new  moon,  wo  luive,  therefore,  a  high 
tide;  but  not  so  high  as  at  opposition,  or  full 
moon.  If  "  Heroic*  Fincm"  has  f  ullowed  mo  so 
far,  he  will  rcaibly  perceive  that  it  is  at  quadrature, 
or  at  first  and  tl'urd  quarters,  when  the  sun  and 
moon  are  pulling  against  each  other,  that  we  have 
the  smallest  tides,  which  arc  equal  to  the  difference 
\  Yocxu  Aamoxoilts. 


(ISSlO.j— Force  of  Blow.— Tho  moments  of 
the  two  forces  must  tic  same,  and  tin  reform  ytk'Wt. 
x  Tin.  =  16  cwt.  by  its  ditUnce,  which  is  1  lui. — 
II.  B.O. 

[IN.sl'.i.j—  Casting  Blowpipe  Solder.— Make 
a  ladle  out  of  a  piece  of  sheet  iron  or  lin.  diame- 
ter, and  instead  of  a  s]«»ut  to  jour  from,  make  a 
hole  at  about  one-eighth  <>f  an  inch  diameter  at 
a)y>ut  half  an  inch  from  the  edge  you  would  pour 
from,  l'ut  a  fiat  piece  of  sloet-imn  two  or  throe 
feet  long  upon  u  table,  take  melted  Bolder  in  the 
ladle,  and  inrliiiiniJ  it  allow  tho  solder  to  flow 
through  the  hole  on  to  the  sheet-iron.  If  the  ladle 
be  held  in  one  place  tho  result  i*,  of  course,  a  round 
|Mifd  of  solder,  but  if  it  Iks  steadily  carried  aleiug 
while  the  solder  is  flowing  fmm  the  hole,  the  thin 
"  sticks"  are  formed  Unit  "  Xortheuer"  requires, 
the  thickness  of  which  depends  upon  the  size  of  the 
hole  and  the  velocity  with  which  the  ladle  is  moved. 
If  new  lead  and  pure  tin  in  equal  weights  are  com- 
bined they  will  form  a  bright  solder,  but  if  either 
constituent  is  increased  materially,  the  surface 
assumes  a  ilcad  nppcarancc  on  cooling.  I  know  of 
no  addition  that  would  make  it  brighter.  Tin  S, 
lead  8,  bismuth  1,  make  a  very  fusible  solder,  but 
rather  dull  on  the  surface. — Oas-Mamauf.11. 

[48819.1—  Casting  Blowpipe  Solder.— This  is 
cast  in  marble  moulds.  Your  moulds  probably  get 
warm,  and.  in  consequence,  tho  fused  metal  be- 
comes oxidised  while  cooling.  Try  rubbing  the 
surface  of  the  liquid  metal  in  the  mould  with  a 
piece  of  dry,  soft  wood,  jnst  before  setting.  This 
reduces  any  oxide  that  might  be  formed,  and  also 
clears  off  any  impurities  the  mi  tu 
which  crystallise  out  before  the 
M.  M.  3. 

[48819.]—  Casting  Solder.— The  mould  used  for 
ousting  narrow  thin  sticks  of  soldi  r  is  made  by 
beniling  sheet-iron  into  V-shujs^l  grooves  anil 
closing  up  the  ends.  If  the  metal  is  good  and  not 
overheated,  it  will  always  ome  out  bright. — 
Tikixa.1  Fi-ETC-hee,  Museum -street,  Warrington 

[4SS20.1— Smell  from  Oas-Stoves.— This  is 
caused  partly  by  had  construction  of  the  burner  as 
regards  form,  and  jiartly  by  the  gas- jet  being  too 
Urge.  It  may  bo  remedied,  to  hhiic  extent,  by 
[  up  tiic  tip  of  the  gas-jet  M  as  to  reduce 


between  the  two 

[4SS2.V1— Hive  tin*  Pottery  and  Olass.— 
Tlie  best  Iciud  of  drills  for  drilling  china,  A:c.,  are 
those  which  arc  uscsl  bv  china  riveters;  they  use 
carbon  set  in  iron  wire,  but  to  set  them  properly 
requircs  some  practice,  as  they  frequently  «>t  drills 
to  make  hole*  :i2ud  part  of  au  inch.  Ilalf-round 
brass  wire,  or  German  silver  c-.m  l»s  purchased  at 
several  shop*  in  London,  If  11  Broken  Pott"  wul 
let  me  know  his  name  and  aiHresa,  I  will  send  liim 
full  [laiticulars.    AsTttiUU  CiliSA. 

[  4.S.S27. 1  -  Steam  Boiler.  —This  is  a  case  in  which 
an  inspection  of  the  boiler  and  engine  would  soonest 
point  out  the  defect.  Hero  are  a  few  '  trifles '  that 
would  o|ierato  disadvantageously  ;  flues  want 
cleaning  out ;  air  leaking  into  (lues,  through  crevices 
in  the  brickwork ;  boiler  wants  cleaning  out  inside  ; 
bad  coal :  careless  firing  :  fe-efling  boiler  witli  cold 
water  ;  engine  in  bod  conditiuu,  piston  or  valve 
leaky  ;  ice..  4:c.  Add  to  these  that  tho  boiler  is 
very  small  for  the  work  to  he  'lone,  and  is  much 
loss  than  I  should  recommend  for  your  sue  of 
engine.   Tliere  is  nothing  like  having  a  little  boiler 

Fower  to  spare — you  gaiu  in  more  ways  than  one 
f  your  engineman  is  not  competent  enough  to 
point  out  the  causo  of  tho  boiler  not  making 
enough  steam,  you  ought  to  havo  it  and  tin 
machinery  examined  bj  an  engineer.  Any  advice 
I  can  give, 

Yrjrcxr 
umi.]—. 

bobbins  for 
bn  wound  on 
if  the  bar 

direction.  28  silk -cove rod  wiru  is  about  a  suitable 
gauge.— X. 

[4883 4.1—  Natural  Waters.— In  many  cases 
you  can  only  surmise  tho  condition  of  tho  bases 
found.  Having  estimated  tho  quantity  of  C*a,  Mg, 
and  L'u,  together  with  the  CI  I,  and  SO,,  you  calcu- 
l.ite  from  Uie  amount  of  SO,  found  how  much  of 
the  f'u  and  Mg  are  sulphate's.  You  can  have  no 
free  SO.  in  a  solution  containing  carbonates  :  there- 
fore, calculate  out  your  SO,  to  tho  most  probable 
liases,  and  class  the  remainder  as  carbonates  ac- 
cording to  your  analysis.— M.  M.  S. 

[48834.]— Natural  Watcrs.-If  "W.  G." 
would  consult  eitlicr  Fresenius*  "  Analysis"  or 
Sutton's  "  Volumetric  Analysis,"  ho  would  get  all 
that  he  require.*.— LirEiUloorrEB. 


y  exammcd  bv  an  engineer.  Any  aeivu-e 
e,  I  will,  with  pleasure.-LiDoii  Oilma 

•  winding  youi  wire  on.  The  wire  should 
on  Uie  opposite  poles  in  such  a  way  Uuit 
was  straight  the  helices  are  in  same 


[imi.l- Fusible  Plugs.  -There  is  no  better 
aafeguarrfthin  these  plugs  under  certain  condition* 
of  usn ;  one  of  which  is,  that  the  plug  should  bo 
kept  |*rfectly  free  from  scale,  as  I  havo  known 
many  instances  where  the  water-level  has  been 
below  tho  plug,  and  the  latter  lias  been  so  furred 
over  that  the  compoution  cither  had  melted,  and 
tho  cone  held  in  its  place  by  the  corrosion  and 
deposit,  or  had  partly  melted  and  liecome  filled 
with  deposit  underneath,  preventing  further 
melting.  Another  condition  for  their  sale  use 
is,  that  they  be  high  enough  above  the  tube,  (ay, 
3jin.,  for  it  is  not  necessary  for  tho  tulic  to  be  quite 
dry  to  produce  an  explosion,  which  may  occur,  and 
no  donbt  often  docs,  from  the  fact  of  the  water 
assuming  the  "  spheroidal  coudition,"  there  not 
having  been  sufficient  volume  above  the  flues  to 
prevent  overheating,  end  when  the  temperature  cf 
the  iron  becomes  slightly  reduced,  tho  water 
tenches  the  hot  plates  and  generates  enough  steam 
to  explode  tho  boiler.  The  best  form  of  plug  is 
that  consisting  of  a  hollow  brass  ping,  about  3  Jin. 
lung,  screwed  at  ono  end  to  enter  the  hole  in  tho 
tube,  and  having  a  solid  plug  about  iin.  smaller 
than  the  central  hole,  and  filled  round  with  a  com- 
position of  tin,  lead,  and  bismuth.  Tho  boiler 
insurance  companies  pretend  to  Is!  very  strict  oyer 
tins  matter  ;  but  I  know,  personally,  several  in- 
stances of  long  standing,  where  the  uuqiectori  havo 
been  aware  of  tho  iibstoiee  of  fusible  plugs,  but 
never  thought  it  worth  mention  in  their  official 
report. — Fuko.  Wajjcbil 

[488*'..]  -Fusible  Plugs.— <-Vjnsidering  that  a 
fusible  plug  inserted  in  the  crown  of  a  boiler-furnace 
and  properly  looked  after,  is  certain  to  reduce  the 
risk  of  a  boiler  explosion  arising  from  shortness  of 
water,  then  there  can  be  no  question  as  to  it* 
lue.  I  am  fortunate  in  being  able  to  say  that  1 
have,  no  far,  not  had  one  actually  in  use  through 
the  above  cause.  I  have  them  in  all  the  boilers 
undor  mv  care,  and  each  time  a  boiler  is  clcaood 
out  the  top  of  the  "cone"  is  scraped  dean,  and 
every  six  months  I  take  out  the  "  cones"  and  put  in 
ones.  As  these  only  cost  10s.  per  do*.,  the 
expense  per  annum  is  not  very  heavy.  As  to  which 
are  tho  best  fusible  plugs,  I  would  rather  not  ex- 
press any  opinion,  but  1  am  ratisfled  with  1 
am  using.  I  believe  that  most  Boiler 
Co.'s  insist  on  having  plugs  in  the 
with  them.— Labob  Omsia  Vlscit. 

[48837.]—  Weight  of  Waggon  Tires.— You 
will  find  the  following  method  of  obtaining  weight 
of  railway  waggon  tires  simple.  To  the  inside 
diameter,  which  you  know,  add  the  thickness  of  the 
tire  and  also  j  of  thodepth  of  the  flange.  Multiply 
the  sum  of  these  by  ;iltlii,  which  will  give  you  tho 
length  of  angle  iron  required  for  the  tire.  Multiply 
this,  in  inches,  by  the  area  of  section  uf  tire,  which 
you  say  you  can  "find,  in  square  inches,  which  will 
give  you  tho  number  of  cubic  inches  in  the  tire  ; 
and  since  the  cubic  inch  of  steel  weighs  iSISIb.,  you 
must  multiply  tho  last  product  hy  -2S3  to  get  num- 
Ixir  of  lb.  weight  of  steel  in  uue  tire.— H.  B.  G. 

[48,839.1—  Bacillus  Tuborculosls.  "E.  W." 
will  find  I)r.  Gibbea'  method  of  staining  bacillus 
tuberculosis,  which  is  described  m  ixlmt-j  in  the 
AflHorf  of  August  fi,  1882,  by  far  the  best  and 
easiest.  If  this  is  inaccessible  to  him,  and  the  matter 
should  be  interesting  to  other  subscribers,  I  will 
give  full  details:.  The  bacilli  may  lw  seen,  if 
abundant,  with  a  good  ^in.,  or  even  less:  but 
much  higher  powers  are  ucocssory  to  examine 
details  of  structure.— G.  C.  K. 

[48S42.]— Warm  Bathing.— Unless  indulged 
in  to  excess,  it  is  neither  relaxing  nor  enervating  ; 
but  it  is  alisulutelv  essential  that  it  should  be  fiil- 
lowed  either  bv  going  to  bed  or  by  a  suitable  cool- 
ing process.  This  process  may  be  a  short,  cold 
shower-bath,  or  a  quick  cold  douche,  which  is  ex- 
ceedingly grateful  to  the  bather.  Tne  room 
thoroughly  warm  tho  bath,  and  the  more  ouickljr 
tho  cold  douche  is  applied,  the  greater  is  the  benefit 
derived.  With  respect  to  cold  bathing  (ami  "  Lum- 
bago's "  bath  is  to  him  virtually  a  cold  one),  the 
great  jmint  is  to  get  a  good  reaction  afterwards, 
and  a  healthy  glow  over  the  whole  body.    If  bo. 


tho  ls»th  is  doing  iu  proper  work,  for  the  capacity 
for  inducing  a  reaction  after  a  liatli  is  the  ''  fulcrum 
of  all  water-cure." — It.  F.  PnrrrooK.\'. 

[48840.]— Transparencies.— Perhaps  tho  solu- 
tions were  not  kept  long  enough  to  allow  the 
eheinicaU  to  dissolve.  Tho  bottles  should  be  shaken 
occasionally,  so  that  tho  solutions  may  become 
saturated.  Tho  trouble  ond  difficulty  in  weighing 
bulky  chemicals  in  u  small  (air  of  scales,  such  as 
we  amateurs  use,  is  so  great  tluit  1  adopted  the 
rough  method  referred  to.  A  drop  ortwoof  sulphuric 
aciil  will  clear  the  sulph.  of  irou  solution.  Tho 
oxalate  should  be  dissolved  in  hot  wate  r  and  allowed 
to  cool  lie  fore  use.  The  plate  should  be  well  wosh.-el 
Wore  being  further  treated  with  alum,  and  again 
before  being  placed  in  tho  hypo,  dish,  and  plenty 
of  washing  after  tliot.—  M.  I.  C.  E. 

[18.817.1  —  Noisy  Exhaust  Steam,  —'Your 
easiest  plan  to  prevent  noisy  nxhauM  stenm  is  to 
use  an  exhaust  chamber  (siy,  on  iron  barrel)  between 
the  engine  and  stack.— X. 
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[48847.]— NoUy  Exhaust  Steam.— Yon  can- 
not trranrc  the  noise  caused  by  your  exhaust  steam, 
save  by  condensing  part  of  it  und  allowing  tho  re- 
mainder to  blow  u]>  tho  chimney  ;  and  I  think  you 
will  find  that  sufficient  draught  may  be  maintained 
by  much  less  than  the  whole  of  the  exhaust  steam. 
-H.  B.  O. 


[48847.]  —  Noisy    Exhaust  Steam.  —  Mr. 

Justice  has,  I  believe,  effectually  silenced  the  exhaust 
by  taking  it  through  a  chamber  containing  a  number 
of  balls— largo  glass  marbles,  for  instance.  The 
plan  has  been  tried  on  some  of  the  torpedo-boat*, 
and  has,  no  doubt,  been  described  in  soma  buck 


number.— Xrx.  Dor. 

f  4SS-10-] — Rack  and  Pinion.— To  do  this  accu- 
rately you  must  get  the  diameter  of  yonr  pinion  at 
the  pitch  lino— i.e.,  at  half  Urn  depth  of  the  teeth, 
and  obtain  the  circumference  of  pitch  circle  by 
multiplying  this  diameter  by3141fi.  Divide  the 
product  by  the  number  of  teeth— in  this  case 20,  and 
this  will  give  you  the  distance  between  the  centre 
of  the  teeth  in  your  rack,  by  which  you  can  space 
them  off  properly.-  H.  B.  G. 

J 48860.1-  Blower  for  Brick  Chimney.— You 
I.  I  feel  sure,  find  a  pi]>e  with  a  contracted  nozzle 
more  vrrieeablo  than  a  circular  perforated  ouo  for 
producing  the  blast  iu  the  chimney  of  any  boiler. 
The  practice  of  making  locomotive  chimneys  cone- 
shaped  was  started  in  America,  but  is  not  carried  on 
in  thin  country  ;  nor  do  I  see  any  practical  use  in  it, 
unless  to  allow  free  escape  for  the  steam  which  has 
produced  the  blast.  When  they  are  made  cone- 
shaped  the  larger  end  is  at  tho  top.  If  your  brick 
chimney  is  to  be  more  than  about  40  van  Is  high,  you 
had  better  enlarge  the  area  aWe  that  height  to 
g-rmit  the  rarefied  atmosphere  tu  get  away  easily.— 

[4SS.il.  ]— Painting;  Bath, 
your  hand  on  thn  No.  of  the  " 
1877.  you  will  see  an  answer  t 
Jim  X.2.B."  which  I  think,  wi 
— T.  E.  H. 


— Tf  von  can  lav 
E.  M.'-  for  April -ill, 
o  2898o,  by  "  Slim 
11  suit  you  exactly. 


l4S8.i1.}  —  Pointing-  Bath, 
bath  well  to  remove  all  lo 


-First  scrape  the 
paint,  anil  rub  it 
ilown  with  pumioe-stone  and  water ;  when  dry, 
i»ive  it  a  coat  of  point  made  of  genuine  white. lend, 
mixed  with  equal  PTOportiOM  of  linseed-oil  and 
turpentine  and  a  Utile  driers.  The  colour  can  bo 
tinted  with  an)-  colour  you  desire.  Let  it  stand  a 
day  or  so :  then  rub  it  with  tino  sandpaper,  ilust,  and 
coat  again  :  when  this  has  got  hard,  sandpaper  as 
before  ;  add  a  tahlrsimonf.il  of  good  varnish  to  the 
point,  and  give  it  the  finishing  rout.  The  paint 
should  lie  strained  through  a  piece  of  muslin  before 
'   >.— Wm.  Staxoeb. 


[  ISSi'i.]  -Brick  Moulds  —  Comsivc  sublimate. 
Slake  a  strong  solution,  und  let  it  soak  in.  Be 
••and til  with  it,  as  it  is  a  powerful  poison.  I  should 
have  thought  if  there  were  any  risk  of  damage 
from  worms  or  maggots,  that  the  wood  would  lie 
properly  pickled  before  being  worked  up,— NUN, 

[4KS.i7.] — Pointing1. -  There  is  enough  in  the 
back  volumes  of  the  Kxoixsk  Mechanic  to  start 
anyone  at  painting  ;  but  "  Devouicnsis "  will  And 
Mr.  E.  A.  Davi.lsou's  book,  pubUshed  bv  Lorkwood 
and  Co.,  useful.  1  think  tho  title  H  •'House- 
Painting." — Xcx.  Doe. 

f  48857.]— Pointing;.— Xew  woodwork  should  be 
well  dusted  and  cleaned  ;  then  coat  all  knots  with 
patent  knotting :  anv  very  largo  knots  give  two 
coats  for  priming.  Mix  your  white -lead  with  all 
linseed  oil,  and  add  n  little  driers.  It  is  always  best 
to  use  some  red -lead  iu  the  priming,  as  it  hardens 
it.  Before  applying  tho  next  coat  sandpaper  the 
work  well,  oud  putty  all  holes,  rracks,  JSC.  The 
next  coat  may  be  made  tho  colour  you  desire  the 
work  finished.  Use  very  little  turps  if  for  outside 
work  ;  about  one  jKirt  turps  to  three  of  oil  is  quite 
sufficient.  For  inside  work  you  may  use  a  little 
more  tur|».  When  the  second  coat  has  got  hard, 
sandpaper  and  dust  tho  work,  and  givo  another 
coot  of  some  stuff ;  always  use  the  paint  stiff,  and 
rub  it  bare  on  with  tho  brush  ;  the  less  paint  you 
get  on  the  work  the  finer  yuu  tan  lay  it  otT.  Strain 
your  paint  through  a  pieeo  of  muslin  beforo  using 
it,  ana  be  pnrtirular  to  keep  the  sides  of  your  can 
well  cleaned  with  tho  brush  after  using  it.  I  always 
use  Unseed  oil  instead  of  hoili*d.  as  it  is  less  apt  to 
blister,  on  out«ide  work  cspeeiiiUv.  When  painting 
big  work,  always  crnss  it  well"  with  the  pound- 
brush,  and  lay  it  uff  up  and  down.  Une  great 
drawback  to  amateur  painters  is  that  they  arc  not 
always  able  te  get  good  rtutT,  bruslirs,  &e.,  to  work 
with."  Those  gut  from  the  ordinary  oil  and  colour 
shops  and  chemists,  in  nine  cases  out  of  ten,  are 
really  not  lit  to  use.— W.  Sr.i_w.n. 

[4SS.JS.] -Planing-  Machine.— I  send  sketch  of 
quick  return.  1)  is  an  ille  wheel.  A  B  pulleys  which 
move  table.  When  strap  is  on  B,  motion  of  screw 
slow  iu  one  direction,  but  when  it  is  on  A  screw 
revolves  rapidir  in  the  other  direction.  The  pulley 
A  is  attached  lo  tenth-wheel  P,  to  when  A  is  turned 
P  turns  with  it.  These  turn  freely  u|wn  shaft  Q 
md  U,  toothed  wheels.   We  suppose  1'  and  B  same 


size.  The  size  of  Q  indifferent.  P  Q  revolve  in  op- 
posite directions,  sn  do  Q  It,  therefore  P  R  revolve 
in  same  directions,  and  with  equal  velocity.  T  is  a 
largo  toothed  wheel  on  same  shaft  as  E.  Suopose 
T  has  fill  teeth,  T  revolves,  therefore,  in  same  direc- 
tion as  P.  Each  perform  one  revolution  in  some 
time.  T  gears  into  wheel  S,  which  is  on  screw 
which  moves  table.  If  8  lias  20  teeth  it  will  turn 
round  three  times  for  each  revolution  of  T,  and,  of 


course,  in  opposite  direction.  Hence.  S  turns  round 
in  op]iosite  direction  to  the  motion  of  P,  and  re- 
volves three  times  when  P  has  turned  mire.  This 
corresponds  lo  the  return  motion  of  table;  but 
when  the  strap  is  shifted  from  A  to  B  by  Uie  fork 
tlio  motion  is  reversed.  Tho  shaft  on  which  B  is 
keyed  is  a  continuation  of  the  screw  S,  and  hence 
the  screw  revolves  in  snme  direction  as  B,  and  with 
siuno  velocity.  Thus  the  table  will  be  brought  back 
three  times  as  fast  as  it  is  advanced. — XoXKX. 

[18853.]—  Planing  Machine.-  I  lielicvo  I  am 
right  in  saying  that  no  quick  return  can  be  given  lo 
planing  machines  in  which  a  long  screw  is  the  mov- 
ing medium,  though  in  this  form  of  machine  the 
motion  is  smoother  and  truer  than  with  tho  rack 
and  pinion.  In  the  latter  class,  however,  there  is 
tha  great  advantage  that  n  quick  return  can  be 
given,  and  this  is  done  in  tho  following  way :  There 
are  three  pulleys  close  together,  of  which  the  middle 
one  is  loose,  tho  left-hand  one,  say,  is  tight  on  one 
shaft,  and  the  other  is  fixed  to  a  hollow  shaft 
which  runs  loosely  on  the  solid  smaller  one. 
When  the  strap  runs  on  tho  middle  pulley, 
no  motion  at  all  takes  place  ;  but  to  both  the  hollow 
aud  solid  shaft,  toothed  wheels  are  fixed  of  the  same 
si7c  as  one  another,  and  when  strap  runs  on  the 
left-hand  one,  which  call  E,  motion  is  given  to  the 
toothed-wheel  on  same  shaft— vis.,  B.  U  gears  into 
a  larger  ono  C  of,  say,  three  times  its  diameter, 
which  is  on  a  shaft  "parallel  to  the  others,  and 
earrj-ing  also  another  toothed-wheel  D.  of  same 
size  tit  B  and  A,  the  toothed- wheel  on  hollow  shaft. 
A  and  I)  arc  made  to  gear  into  the  same  wheel,  and 
it  is  now  plain  that  if  tho  strep  is  on  E  and  sets  B 
off.  there  will  be  a  slow  motion,  since  the  table  is 
moved  along  by  a  nirk  gearing  into  wheel  turned 
alternately  bvA  and  D.  Again,  if  the  strap  runs 
on  pulley 'on  hollow  shaft,  A  is  revolved,  and  since 
this  wheel  gears  directly  into  the  pinion  moving  the 
rack,  the  motion  must  necessarily  be  quicker,  and 
tills  is  used  for  the  return  of  the  table.  If  C  he 
three  times  tho  size  of  A  and  B,  then  the  speed 
when  A's  pulley  is  in  action  is  three  times  as  quick 
as  when  the  strap  runs  on  E.  The  strap  is  shifted 
alternately  from  one  pulley  to  the  other  by  means 
of  a  fork,  which  is  shifted  to  and  fro  by  means  of 
pins  or  tappets  on  the  table.  If  this  explanation 
is  not  sufficiently  clear,  I  shall  be  happy  to  forward 
a  sketch.— H.  B.  G. 

[488590  —  Peroxide  of  Hydrogren.  —  If 
"  D.  M.  S."  will  communicate  with 


e,  I  ( 


it 


riWWJ  —  Astronomical 

'*  W.  S.  W."  wish" 


him  in  the  way  of  getting  what  he 
advertisement. — Geo.  O.  Blaceweu.. 

[48881.1— L.N.W.B.  Locos.— Back -pressure  in 
two  small  cylinders  which  supply  largo  one. — 

Mont. 

Apparatus.  —  If 

to  coufine  himself  merely  to 
bjeets  of  the  difficulty  of  Saturn's  rings  and 
Jupiter's  Moons,  ho  cannot  do  lietter  than  get  one 
of  Lancaster's 'Jin.  achromatic  telescopes,  with  one 
day  and  one  astronomical  eyepiece,  on  garden- 
staitd,  romplrte  for  3  guineas.  A  vast  amount  of 
pleasure  and  instruction  may  bo  got  out  of  a 
telescope  of  this  aperture ;  but  if  he  wishes  to  do 
some  real  work,  1  should  advise  him  to  purchase 
one  of  the  ulmve-namod  firm's  ojin.,  2lin.  or  3m. 
instruments  (£'<,  £7  U>s.,  and  £12  Ids.  respectively), 
which  are  much  more  iirmlv  mounted,  ami  of  the 
finest  possible  quality.  If,  however,  his  ambition 
soars  higher  (and  he  "will  sny  so),  I  will  advise  him 
still  further. — A  Youxo  Afteonomee. 

[48808.1  —Battery  Power  — The  bichromate  is 
by  far  the  strongest  lattery,  but  is  not  quite  so 
constant  as  the  ~ 


Since.— Geo.  O.  Blackwell. 


'.)  —  Mechanics.—  The  second  part  of  this 
query,  regaining  the  pentagon,  presents  an  impos- 
sibility. The  tangents  of  the  angles  referred  to  can 
never  lie  as  stated,  one  double  of  the  other  (so  long 
as  the  sliding-bar  is  horizontal),  unless  we  raise  the 
point  C  to  some  distance  above  its  proper  place  in 
the  pentagon ;  but  in  any  rase  the  point  C  would 
fall  down  till  it  rested  on  the  tsise,  the  pentagon 
assuming  a  shape  like  the  hitter  M .  It  is  so  unusual 
to  find  a  mistake  in  ono  of  Todhunter's  Imoks,  that 
if  the  case  is  correctly  quoted  it  I 
to  detect  it.-M.I.C.E. 

[48873.]— Water. -So  long  as  you  can  keep  the 
tank  full,  you  ought  to  obtain  fwS  gallons  of  water 
per  hour.  I  presume  vou  do  not  wish  to  know 
now  this  is  obtained,  ctuffice  it  to  say  that  I  have 
worked  it  out  exactly  as  in  tho  query  answered  by 
me  some  two  or  three  weeks  hack.  The  velocity 
in  tins  ease  is  only  '.'ft.  per  second,  owing  to  the 
head  of  water  above  centre  of  hole  being  but  ?lin. 
There  is  n  "  vena  contractu  "  to  be  allowed  for)  as 
in  a  round  hole.— H.  B.  O. 

[4SS74.1— Steam  Power.— If  401b.  ou  pressure 
gauge  is  the  safe  working  pressure  of  your  boiler, 
then  by  all  means  work  at  that  |*ressure.  Xow  to 
show  the  gain  by  increasing  boilor-prcssuro  and 
cutting  off  earlier  in  cylinder,  we  will  su|>pose  tho 
initial  pressure  on  piston  to  bo  301b.  as  now  carried 
in  boiler.  The  mean  average  pressure,  cutting  olf 
itt  J  stroke,  would  lie,  if  a  condensing  engine,  3olb. 
Xow  to  do  the  same  work  with  boiler-pressure 
raised  to  401b.,  you  would  have  to  cut  of  at  :j  stroke 
1  —so  that  without  going  into  any  elaborate  calcula- 
tions, you  will  see  that  with  SHh.  steam  cut-off  at 
I  stroke,  you  require  to  till  18in.  of  cylinder 
rapacity  with  steam,  while  with  401b.  steam  cut-off 
at  4  stroke  you  hare  to  fill  loin,  cylinder  capacity 
with  steam  at  each  stroke.  But  first  of  all  be 
certain  tliat  the  lioiler  will  stand  the  increased  pres- 
sure. If  your  engine  is  - 
ltilh.  from  the 
OxxtA  VurcTr. 

[48874.]—  Steam  Power.— To  FliED.  Walskb 
ash  "L.  O.  V." — Your  question  can  hardly  b» 
answered  without  a  diagram,  with  piston-speed  and 
diameter  of  cylinder  given.  Unless  you  are  working 
at  a  high  speed,  say  (WO  or  7'Klft,  per  minute,  I 
don't  consider  that  you  would  gain  by  an  earlier 
cut-off ;  however,  you  will  low  uothing  by  leaving 
the  expansion  where  it  is,  and  getting  another 
H'lb.  pn-ssure.  If  you  can  furnish  me  with  the 
aforesaid  particulars)  stating  the  scale,  I  shall  lie 
pleased  to  givo  you  any  information  that  I  am  able 
to  do  ;  but  you  can  see  that  boiler  pressure  and 
cylinder-pressure  are  widely  different,  according  to 
circumstances,  and  without  uu  indicator  diagram 
one  cannot  obtain  a  datum  to  begin  the  cuk  illation. 
—  Fueh.  Waekke. 

[48876.]—  Vice  for  Bench.— A  parallel  rice  is 
unquestionably  the  better  for  nil  purpotcs.  and  of 
the  various  putterns  in  the  market  the  American 
double-jawed  vice  is  the  ls-st  of  all,  allowing  tho 
jaws  to  be  rotated  and  used  at  any  angle,  or  with 
the  smooth  or  toothed  jaw  up_ 
be  required.  By  passing  thu" 
lioth  jaws  at  once,  it  is  held  firmly  with  so  i 
pressure  as  not  to  crush  a  piece  of  brass  tube  wh 
being  cut  or  screwed.— It.  T.  Lewis. 

[48877-1— Egg-shaped  Sewer.— I  do  not  unite 
see  bow  the  length  of  the  sewer  and  the  gradient 
affect  the  question.  Suppose  the  upper  mouth  of 
the  sewer  opens  into  a  large  reservoir,  and  that  the 
level  of  the  water  in  the  reservoir  is  level  with  tho 
top  of  the  sewer,  it  will  then  bo  running  quite  full, 
and  there  will  be  no  pressure  tending  to  hurst  it ; 
but  if  the  water  in  the  reservoir  is  higher  than  the 
mouth  of  the  sewer,  there  will  then  be  an  internal 
pressure,  duu  to  the  height  of  the  water  above  the 
mouth.  This  pressure  is  about  O'ilb.  on  every 
square  foot  of  the  sewer  multiplied  by  the  number 
ol  feet  of  water  above  the  mouth.  This  pressure 
will  decrease  as  we  tncrease  our  distance  from  the 
mouth,  and  at  the  lower  end,  if  the  water  is  run- 
ning free,  there  will  be  little  or  no  pressure.  The 
strength  of  brickwork  to  resist  tension  depends  on 
the  mortar,  which,  if  good  and  sufficiently  set,  will 
resist  a  tension  of  iiUlb.  ou  the  inch,  or  over  II  tons 
on  the  square  foot.  As  the  sides  ore  supported  by 
earth,  the  bursting  would  take  place  by  the  lifting 
of  the  arch  ;  so  if  we  multiply  the  diameter  in  feet 
at  the  springing  by  the  pressure  per  square  foot 
caused  by  the  head  'of  water,  this  will  give  us  tho 
strain  per  foot  lineal  which  has  to  be  resulted  by  that 
brickwork.  Suppose  wo  found  this  strain  to  be 
Ij  tons, 3  tons  would  lie  the  strain  at  each  end  of  tho 
arch  ,  and  us  the  brickwork  would  bear  a  strain  of 
3  tens  per  square  foot,  we  should  have  to  make  the 
arch  1ft.  thick,  or,  for  safety,  at  least  double  or 

t;i  1,:,  tl  .'  ui  ;-it.    In  J  i  i  'i  ■<■  •  •i:t-:it  w.mld  !« 

used  instead  of  mortar,  as  mentioned  in  the  query. 
— M.  I.C.E. 

Sphygmograph  "E.  W." 

menu,  will  the  sphygmograph  enable  tho  amateur 
to  recognise  cardiac  disease  r  It  certainly  will  not. 
Is  he  well  acquainted  with  tho  normal  pulso- 
traeing  and  the  meaning  of  tho  curves  t    If  not,  it 
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will  be  waste  of  time  and  labour  (o  try  an  J  make  a 
Fphvgmogniph,  although  the  instrument  i»  reliable 
enough  in  pmctwed  handj.  The  bcrt  form  is  that 
of  Marey— O.  C.  K. 

[488S1.]— Engine  Indicator. — I  should  think 
that  mi*  of  the  "  Di»t«iiccomrtrr« "  for  measuring 
bicycle  journey*,  could  be  adapted  with  case,  with 
lock,  and  clip|icd  upon  n  counter-shaft,  the  speed 
of  which  could  lie  reduced  to  tluit  when  your 
engine  vni  running  at  her  proper  apeed,  the 
indicator  would  show  about  fire  miles  for  an  hour's 
ruu.  You  must  have  gearing  to  drive  your  «linft, 
or  your  cngim-mati  might  inereaie  the  speed  if  it 
were  a  belt,  by  packing  the  driving  pulley. — Knn>. 
W  tit  KB. 

[1»S*1.]— Engine  Indicator.— Mesers.  W.  H. 
Bailey  and  Co.,  is  ho  advertise  in  this  paper,  are  the 
only  people  1  know  of  who  can  supply  you  with 
the  instrument  you  require.  An  engine-counter 
will  not  do,  as  that  can  bo  altered  ;  you  want  a 
recorder  in  lock-  up  case.   I-ajior  Omnia  VwcaT. 


UNANSWERED  QUERIES. 


TV  s«ra»Aer»  astf  tuUi  o/  <pi«n>s  let**  rrmaln  m 
rwereo  /or  »Vt  v*tk,  art  i.,e„M  n  lAu  Im.  and  if 
i.«.i««i«r<.i  ait  rtrt.iint  /,„r  <rr,t,  a/ho-uviruY  HV 
■  ur  r«Jrr.  will  L-ok  -tr  Ihr  fiat  <i*J  scad  u*al  im/crm 
lacy  las/or  1A«  h  ry.fl ,./  (Arir/oW  ccfntWr.. 

Since  i  ur  hut,  "  A.  O.  IV  ha.  replied  to  ISKO. 
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aUERIES. 


[4S8M.]-To  Dr.  Edmunda.-ExacUy 
month*  ago  it  dog  Hi  my  boy's  Land.  A  mouth  alter  he 
wiu  taken  very  ill,  was  quit*  (cveri»h  lor  about  two 
ransitha,  during  the  greater  part  of  which  time  he  was 
unite  light  ui  his  head  ;  be  bail  a  peculiar  vacant  stare, 
the  pupil*  of  his  eye.  were  much  dilated.  When  he 
twine  to  bis  senses,  cverythinsj  that  had  transpired  ap- 
peared  Just  like  a  dream  to  him.  Since  then  he 
has  bad  two  samilar  attacks,  but  witheut  any  fever,  whit  b 
lasted  ab- ut  six  days  each.  In  the  two  latter  attack* 
the  puiae  baa  been  uuite  natural,  but  the  vacant  star.- 
was  the  same,  and  when  he  is  spnkcn  to  he  doea  not  ap- 
pear to  hear  what  is  suid  to  huu.  DurinK  the  time  it 
lasts  he  is  ittmo-t  inccamantiy  ynwninff,  luu<  no  desire  to 
get  out  of  bid.  and  if  he  i»  induced  to  get  up,  lie  will  sit 
in  milieu  silence  tor  a  time,  and  tlien  he  wdl  commence 
slviutina-  and  singing  or  whistling  as  luud  as  he  can  ;  he 
has  no  pain.  I  fancy  it  may  lie  some  nervous  disease 
brought  mi  by  the  dug-lute.  I  shall  be  glad  to  have  your 
opinion,  and  now  yuu  wuuld  advise  mc  to  proceed  to  ward 
oif  another  attack.   Ilia  age  is  l«.    H.  Tiipsmll. 

!4r«%^  ;  Watch-Caao  Bapalrlriff.-I  ls.vcbe.-n 
trying  to  r*j*iir  Uie  joint  of  a  *i!\er  aatelt-caae,  using 
silver  «uhl>  r  and  borax  as  flux,  ami  as  soon  as  the  solder 
begun  to  flow,  it  would  run  all  over  the  knuckle  I  wished 
to  Join,  and  would  not  stick  to  the  owe.  I  tried  several 
time*  without  nunccaa,  altlwugh  1  have  done  exactly  a.  I 
have  done  M  vi-nd  tunrs  before,  when  1  have  us 

.j.  1  joint 


very  tight,  and  with  repented  openini;  broke  the  JuUlt 
last  m  the  l^U,.  Uur.  slixmld  1  pro.-,  td  to  re  move  lb 
I  shall  lie  Y.-ry  thviixftd  to  any  kind  read,  r  who  can  1 
me  out  or  my  clim-ulry  -  BsokM  Case. 

;4hsh«  i-Car.t  of  Raila.-Wliv  are  rails  canted  at 
nn  angle  leaning  toward*  the  Intfde  of  the  r  ud  from  end 
t«  end  of  a  railway,  and  why  also  are  the  tirea  of  all 
raUway-wbeeU  turned  cone- shape  on  tt*  tread  !- 
Wnxkixn  Fii-rra, 

i n  'i^n'mK^fuf  M^rf « 
the  muons  to  euuae  su. 


Mirfare^con« 
ll  '  W 


f  i-«*  j  -Locomotive  Brid 

brick  iin  h  inside 

W'l    1.-IM.     1*1  I  Tl 


rid  go 

inside  Uie  Itltbox  ot  Tck 


.—A 

cracked.  What  are 
i  FiTTi:n. 

,-  What  use  Is  the 
omoUsc  enguuv  '.  — 


windows  overlooking  my  yard.  This  onthuililing  has 
been  built  about  19  years  ;  but  tli<-  prwnt  owner  has 
only  been  in  poaseaaiun  about  nine  ur  ten  years,  and  up  to 
that  time  the  farmer  owner  ot  the  outbuilding*  always 
gave  a  tea-ticket  annually  in  acknowleagtanenL  ;  but  the 
present  owner  refuses  to  give  an  acknowliHlgmcnt  at  ail. 
Could  I  close  the  windows  !  I  must  not  forget  to  state 
that  although  a  tea-ticket  was  given,  no  written  acknow- 
ledgment waa  given  ;  but  Witnewaa  could  prove  the  fact. 
—J.  B. 

[488*.)— Legal.— A  sum  of  money  waa  left  seme 
years  ago  to  be  parted  amung  a  family.  A.  marries 
twice,  and  marries  two  si*' <  rs  He  baa  no  children  by 
his  first  wife,  but  11  by  the  «reund.  After.  A.  dies,  and 
al»o  hi*  last  wite,  leaving  nine  in  family,  and  in  process  ol 
ume  most  of  then,  also  die  b.  txre  the  money  which  is  in 
Cham*  ty  is  f<irr)M.minfr.  Now  my  inict-on  i»  thia  : 
Isjca  the  marriage  of  A.  invalidate  the  children  ot  B  .the 
daughter  i  f  A  .  irura  partki|wtmg  in  the  share  of  money 
which  would  tall  to  her  I  Purbapa  Mr.  Wetherneld  can 
reply.—  Pkimaiisiwi. 

f4»*l.;—  Proven  ting  Hoofa  and  Horna  from 
Warping.— I  shall  feel  obliged  if  any  reader  will  tell 
me  how  hoofs  an.l  horna  are  prepared  to  prevent  them 
fmm  warping  attrr  being  turned  into  buttons,  and  in 
what  way  the  hunts  are  cut  opn  and  flattened  out  1  1 
turned  a  small  button  in  the  lathe  out  of  a  piece  of  hoof. 


and  in  two  or  three  days  alter  it  got  unite  crooked, 
think  the  button-maker*  must  base  a  way  i 


fiwai ;  -  To 
projxity  that  I 


Mr.  'Wother-fleld.  —  Adjoining 
there  ia  an  outbuilding  with  two 


the  horn,  and  shall  be  obliged  fur  any  t 
J.  II. 

rtssts  -Oberving  Seat  and  Lamp. -Will  you 
allow  tne  to  thank  Mr.  E.  H.  llravan  luv  his  obluj  uig 
notice  in  letter  2t>7Ho  of  my  iuquiry  about  an  unserving - 
chair  f  I  thick  his  idea  is  gn*jd,  but  do  not  quite  under- 
stand the  phrase,  ••  In  the  straight  part  at  the  t,  p,  small 
round  pegs  are  let  lu  fur  the  sent  to  rest  on."  Which  ia 
the  "  straight  part  at  the  lop  "  I  1  have  arranged  my 
lamps,  *c,  up  u  a  board  just  big  en  ugh  to  carry  the 
lamp  at  unc  enl.  and  box  of  eycjitceiw  al  the  other,  with 
space  between  for  map  and  list.  1  have  inclosed  lamp  in 
an  old  cigar -box.  the  lid  made  to  slide  up  and  duwn,  so  as 
to  regulate  degree  of  light,  or  shut  it  oat  altogether.  Air 
is  admitted  by  a  slit  at  bottom,  aud  hot  air  goes  out  by 
hole  at  top.  I  have  used  this  for  a  year  or  two,  and  find 
it  very  eonienlent.  The  lamp-box  k*  screwed  to  board  by 
one  strew,  *o  as  to  allow  of  the  lamp  being  turned  to  give 
light  i  'ii  djUcreiit  riarts  uf  a  page  if  nsu  aaary.  I  tlx  this 
board,  with  all  that  it  ca erica,  upon  the  Lrinud of  teleacope. 
A  light  metal  collar  round  the  pillar  hulas  it  firmly,  and 
allows  of  ita  being  easily  turned  to  suit  change  uf  p  aition 
of  evepioee.  1  have  thus,  table,  book,  lamp,  eyepieces, 
all  at  hand  in  front  of  me.— X.  P.  V. 

ItrWUS  V  Wangle  Boilers.-  Would  ary  of  your 
com^jsmdenu  iulorm  me  how  mangle-roller*  are  bond 
in  the  lathe,  and  the  de»crlp1luu  of  bit  used  !  They  will 
betliesaiuc  as  used  for  Ike  haudlca,  I  suppuae.— 1). 
V.  Y. 

[488M.*— Jigger  Saw.—  Could  any  one  give  mean 
outline  fur  the  best  way  to  rig  up  unc  of  the  above,  suit- 
able for  sawing  limmera,  are.,  and  inform  me  if  the  in- 
formation is  to  be  found  in  any  buck  numbers  f  Any 
hinta  would  be  rateeroed  -V.  1)  T. 

[4ttHBS.i-PartnerBbip.-TH  Ma.  Wifiiturmo.-I 
have  a  huaincaa  which  1  Uve  ,»tab;iJieii  aud  carried 

wi.l'r«V  h3i "the*  value  ^f*^'k-1r^trader  a^d"wtll  rmt 
(*iual  sliare  with  me  in  the  business.  What  portion  of 
the  prollta  ought  I  to  derive  from  the  aame  '.  It  I  had, 
say,  two-thinls  proflts,  should  they  diminish,  and  to  what 
extent,  in  course  of  years  .'  -  iNgciasit. 

4SKSJ.]— Voaa  Machine.  -  As  I  am  making  a  Von* 


machine,  according  to  Mr.  r>]>ragU'.''*  dcacnpllou  in  las', 
week's  »  E.  M  ,"  I  should  be  greatly  obliged  if  Mr. 
erpnujrue  would  clear  up  the  folluwtng  queries  fur  me  : 
About  what  distance  should  the  glaaa  discs  stand  away 
from  the  ebonite  driving-puUcy  on  the  spindle  !  Wluit 
distance  should  the  diw-harging-hnlis  be  from  the  plate*  I 
Are  the  upright  collecting  combs  on  one  continuous  bra** 
rod,  or  sliuuld  the  top  purti.  n  be  insulated  from  Uie  louoi 
one!  Mr.  Hprague  ibaeriliea  the  llxed  plate  as  baring 
the  foila  as  well  as  the  papers  at  back  of  plate  ;  whereas 
other*  [including  Aagiaeertsg)  mention  the  foils  as  Ist-uig 
on  tlie  Irunt,  and  tie-  papers  on  the  back.  Ia  it  of  any 
■xsnse-iucnce.  aud  if  so,  whicli  would  be  the  beat  !  Would 
II  not  be  Utter  to  have  the  fixed  riaira  of  foils  aa  Dear  as 
possible  to  the  revolving  ones  ,*    J»o.  II.  Dav. 

,'48807."— Montgolilor  Medaia.— In  the  "  Scieuli- 
Qc  News  '  uf  Ih  c,  I,  you  reported  the  anniversary  of  the 
Bros.  MuntgolnVr,  and  mention  that  a  medal  was  struck 
in  commemoration.  Now  I  have  three  medals,  and  each 
one  is  different  on  the  back  ;  but  all  have  the  heads  ot 
the  two  brothers  un  the  face.  Could  any  of  nurrnoler* 
give  me  any  further  information  about  thcru  1  The  in- 
scription un  the  face  of  each  i*  - 

■•  J.sir  et  K:i"!i  MontgolHer." 
"  IVur  aioir  rendu  fair  navigable." 
The  inacriptions  on  the  buck  of  each  are- 
No.  i. 

"  Que  ne  peut  lc  genie," 
,  f  en  lertu  dune  sum  tipt  fnlte  k 
achct  ccuicr  off,  Of  mi 

No.  2. 


sducrS^ 


Anno.  MDCCIJCXXI1I. 

No  ,i 

•  FirprTi'T.-v  du  Champs  lie  Man  27  Amist  IS71  ro  veHu 


-ll  II  U  as*, 

■teHtm;    Brighfa   Diaeaae.  -  May  I  ask  Dr 

F/lmunils  to  gne  me  a  sunple  Usct  for  albuminuria  ■  r 
BlVgllt's  disease  of  kidn^-s  \  I  haie  a  gooil  micro«»pe, 
*c,  suitable  for  examining  urine,  Ac.  The  urine  is  pale 
•  u  elimination,  and  when  cool  deposits  a  pcs.-uliar  whiti-li 
sediment.  The  urine  then  pnweata  a  watery  pale  eoloiir 
uUjvc  deposit,  as  if  everything  seiaraUsl  and  fell  to  ti  e 
bottom  uf  hath.  I  suffer  from  pain  on  left  side,  and  es- 
pecially of  my  back  ;  middle  age  ;  out-dour  occupation 


1  appetite  guod.-Jon*  Sroxi. 


[tflfW  ]— To  Mr.  'Wetherfleld.-In  the  year  !«7. 
I  pat  a  debtor  into  the  County  Court.  Before  the  day  ot 
hearing,  he  offered  to  pay  a  certain  sum  monthly.  1  ac- 
cepted his  offer,  and  the  agreement  was  sanctioned  b)  tisr 
judge-  Tlie  debtor  paid  a»  ording  to  Isirgain  fog  two  or 
three  month*,  until  lie  had  go*.  In*  house  "  changed  to  a 
fresh  name,"  when  he  discontinued  hi»  payments.  I  did 
not  like  to  send  him  to  pn»jn.  so  he  lias  been  able  to  set 
me  at  defiance  hitherto ;  but  I  have  heard  that  he  has  got 
liia  house  in  his  own  name  again  ;  so  1  wish  to  know  ii  I 
can  still  scute  his  goods  in  default  of  payment,  or  shall  1 
have  to  begin  all  over  again,  take  out  a  fresh 
Ac,  with  prospect  of  same 
operation  f—  Esukiukx. 

[48B00.1- Disordered  Liver. -Will  Dr. 
kindly  rive  a  few  words  of  advice  on  tls>'  folic 
tresefuf  cinnmstancts  ! — I  am  a  young  man.  24  j<ar*  of 
age,  compelled  to  lead  a  sedentary  life  in  a  not  over-pare 
atmosphere.  After  meals  :iigbt  or  heavyi  1  am  atlied 
wsjmas,  i 


srith  an  overpowering  drew 

with  acute  pain  betwi*  n  the  shonkler-blades  :  working 
under  thech-cunistaneee  V-itig  »er>'  dilhcult ,  in  f act,  almost 
Impoaalble.  This,  and  other  s>iiiptoius,  h  ad  na- to  sup- 
pose that  my  kidneys  and  liter  are  in  a  <licafder«l  c*«i<li- 
lion,  and  likely  to  get  worse.  What  can  1  do  to  get  nd 
of  this  drowiunesa  |  I  have  tried  dmmrs  of  romdge, 
made  after  lir.  Edmunds'  own  heart  :  but  srith  no  ctte-ct 
I  drink  on  an  average  a  pint  of  table-beer  per  day,  and 
smoke  one  ounce  of  tobacco  per  week.  Are  these  two 
itenu  the  cause  !-B«Ta. 

[4H001  '— Ebonlalng.— Would  any  of  our  readers 
kindly  tell  mi'  what  wood  tlie  bettor  •  lass  of  K  .  k 
brackets,  generally  tvintaintng  bevelled  gla>ss,  are  made 
of,  and  by  what  prooess  the  wood  ia  blackened,  or  what.  I 

Seaftt^^^c".*-  ^ 

[4«Kr.'J-North  london  Knginea.  Will  scare 
reader  kindly  give  a  short  account  ot  the  new  six- 
wuph.l  sidiwtauks,  such  as  No.  Mi  I  Tlu  y  are  of  very 
unusual  build  in  several  respects.— W,  B.  1'. 

[4*oia.;-L.  ck  S.W.B.  Enginee.-Wantcd  the 

pnneiput  diineuMoas  snd  weight  ut  the  new  tcn-wbetlcd 
busric  tanks,  such  as  No.  41S,  419,  ike.  Also  can  anvotie 
give  a  few  particulars  of  tlie  curious  old  tour-coupled  m- 
that  work  between  Portstnoutli  an  I  houthalxifSUm. 

..  WV.ls 
ia  numhtrs,  only  name*.  —  W.  B.  P. 

[tetXM  '-Magneto-Electric  Machine. -I 
feel  greatly  oblig<*l  if  some  ratder  of  "EM."  will " 
give  me  instruction*  how  to  make  a  small  inagm'ti*- 
eUsrtric  machine  for  giving  ahixks.  1  ban*  t*en  Iryinir  to 
make  one,  but  failed  to  get  any  current  from  it  1  have 
looked  through  all  the  back  numbers  that  1  have,  but 
cannot  find  what  I  wunt.  flow  is  the  spindle  fur  bobbin* 
made  !  Is  it  all  iron,  or  is  some  part  of  it  brass  !  Must 
it  be  insulated  from  the  iron  that  eonnecta  the  rare*  of 
bobbins  *  Uow  are  Uie  two  ends  of  wire  from  bobbins 
connected  to  It,  and  h  w  is  the  current  taken  from  It  to 
the  two  handles  '  In  what  position  must  the  bobbin*  be 
when  contact  is  broken  .'  A  short  doscriptioa  will  greatly 
oblige -J.  T.  M. 

itwrri.;  Bewirlng  Grtvnd  Piano.  -What  gauge* 
should  wirca  lie  for  an  old  trichord  grand  jaano  ol  1! 
o.  tavi»,  commencing  on  F  (iht  l  .ngi  in  liua  ami  ending 
onCiillu  l  In  treble:  Maker:  V 
The  uld  wires  arc  nihssing.  llow  mar 
to  each  gauge  uf  wire  '.-¥.  Sir.i  rox. 

;4et*»!  ;-Horacb«ir  Pillowa.— Mow  can  these  be 
made  or  *tutti*d  so  as  to  avoid  gi'tting  lumpy  af  Ut  a  few 
weeks'  use  t  Mine,  when  new,  were  stutbd  so  full  snd 
tight  tliat  they  were  as  hard  a*  an  aid  sofa  s^uab,  I  to  k 
oul  about  half  tlie  cjnovita,  and  then  tliey  got  lumpy.  Is 
there  any  remedy  '— F.  M. 

i—S      Indicator  DiagTama.-Kiu.lJ)  I  tat  thi 

reason  uf  the  im-guUr  curve  in  this  diagram.  The 


engine  j*  ftn  ajr -compressor,  and  tliia  diagram  is  fr-m  the 
air  .  >lind>  r.  Iham  of  eyl..  22ln  .  length  uf  stnike,  ctt.  ; 
;irc*iurc  uf  air  in  m-.  ivcr,  Wlb.— J.  T.  Blscsbtit. 

\imm.\  —  Eloctric  Thermometer.  -  At  what 

hcii/ht  sliould  this  be  »<  t  hi  ac".  us  Bn-uUmm  t  If  I  rut 
a  small  Ikh  over  it  |acrerd  with  holes  to  l>roteet  it,  wal 
ita  uselulnca*  Ik  lmj*Llre.l  •  A  rusty  scre  w  gut  into  a  cell 
ot  my  Leclauchc  ami  di-olounsl  the  sulution.  I  liaie 
put  in  new  suluUon,  hut  cannot  get  the  red  rust  oil 
n_  r  ius  i*>t  surface.   Will  it  interfere  with  working;— 

[tstxifi.]— Indenture*.— An  aivhitci  t's  puial  who  ha* 
JKiid  a  g  <al  prvtuium  has  liad  no  indeutuiv*  drawn  up,  aa 
the  architect  is  willing  lu  dispense  with  thtm.  Is  the 
abse-iec  of  the  l'*ml  d's'ument  likely  to  injure  the  future 
prospects  and  advancement  of  the  pupil  !-X.  V  Z. 

Willi  ]  Storm-Glass.  tVhat  is  the  principle  ot 
action  of  tlie  atorai-gtassra  which  contain  crystallim 
matter  in  a  ".-al.sl  glass  tube  :  l«s-a  It  not  act  pun  ly  l.y 
ehaage  in  tein|a>rature  f  1  do  not  stv  how  ibanges 
in  amount  of  muia'.urc  or  in  atmusphtrii  pree-uiv  tan 
affect  it. — Toolaa. 

'4*m.;-Self-Bogiatoring  Thermometer. 

tliere  no  nuans  of  peeiiviiuii,'  the  liquid  in  tiu.se  splitting 
into  small  piisv-s  ;  I  liave  liad  more  than  one  bv  a  well- 
known  maker,  arid  they  are  t'lUstantly  getting  rato  this 
4\iriditiou.  1  cun  soiueDmes  make  Uie  hquiei  join,  hut  it 
Is  sure  to  break  aira in.  If  tliere  1*  no  remedy  I  canxiot 
see  how  the  thermometers  cau  be  used,  as  it  muat  .iltatr 

.*— Ball'KWaLL. 
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suppose  they  ought  to  to  tempered  to  a  straw-colour. 
When  soft  I  find  they  are  very  apt  to  kuc  i(  not  oiled 
frequently.   An  answer  will  greatly  oblige   Pi  .  a. 

fisim  ]      Landlord  and  Tenant.  —  To  Mn. 

TA  p Tin. Ml*  i  n  — My  bin.Uord  by  agreement  should  do  all 
rtrvictitnl  rvpiin.  to  the  h>.use.  Kcemo  slates  were  blown 
off  «>fu«>  six  weeks  aim.  1 t  jM  him  of  it  the  same  day  mid 
ht*  itouiiwI  to  m-*'  to  it.  but  baa  not  The  wet  baa  «j au- 
la and  stained  ceilings  and  wall-paper.  I  have  written 
three  time*.  The  landlord  due*  wit  refuse  to  put  the 
slat-s  on,  but  simply  don  nothing.  Who  should  do  the 
internal  repairs,  a»  they  are  entirely  the  re.nlt  of  bin 
neglect  t  l  iin  1  i.  fi.-.  to  pay  the  rent  due  at  CdirisUiiA* 
uatil  the  rocvf  La  nude  watertight  !••  It  \. 

|t»lt  ;  -Tcu    and   Coffee   after  Heals. 

Referring  to  Iir.  Edrannds'  admirable  t>  uuirks  on  Drinks 
I  wiih  be  would  on  a  f uturo  occasion  u  11  us  why  "  a  cup 
of  In  or  iviflW  dirootly  lifter  dinner  ii  especially  bad  "  I 
atn  in  the  hub;!  of  indulging  pretty  reguliiriy  in  an  after- 
dinner  (6  ai  |i  m  I  cup  of  coffee  without  as  tur  nslcanob- 
scrve  any  ill  >  ■fleets.  I  should  mention  that  I  never  drink 
anything  over  the  moU.-ti.  L.  T. 

:*»I5.1  -  Jack-in-the-Box  Gearing.  -  Would 
someone  kindly  give  full  d>  ~  nptkiu  of  the  above,  with  a 
Mll^h  sketch  ot  same,  anil  ohbge  [—  M.M.LS. 

•**lfi.]— Bnttona.— fan  any  reader  oblige  by  dr- 
sj-ribrng  a  machine  fur  making  iron  legging  buttons  f — O. 

4mi7  i  -Q.K.R-and  L.and  N.W.B.  Loeoe.- 

W  ill  "  Prometheus,"  or  some  othrr  eorr-pocidenl.  ktn  lly 
give  mo  the  numbers  and  dimensions  of  the  O  N.  engines, 
tljt  si.ll  have  their  domes  remaining  on  tbetn  there  arc 
oul>  two  or  Ihlrr,  I  tliink  i ,  and,  also,  the  nunilws  and 
dimensions  of  the  L,  and  N.W.  engines : -  fhoroed. 
Baltic.  In*.  Herald,  lastolU.  Odin,  Bucephalus,  uod 
Archimedes,  nnd  oblige— A.  Mamiumt. 

[iwis;  Eyealght.-Will  Dr.  Edmund*  tell  mo 
whither  dry  red-hod  Injures  thu  i-yiw  when  it  new  into 
tin-Hi,  and  would  it  dntroy  the  sicht  in  time,  as  at  my 
work  I  frequmtly  (ret  ray  eyr»  tui;  or  It  when  scniping 
jsints  under  boilers  which  I  have  to  look  up  to !  1  have 
noticed  a  dimness  coming  over  tuy  eyn  when  reading 
lately  durinir  evenings.  wbi.li  1  Iiad  not  before.  Is  thu 
the  reason  for  it !   A  Vot  so  Fittxii. 


Wil 
imp! 


iwia.J-FireAnnlhUatora 

eotiniitrurtnii.-luiw  to  eon»truct  a  nmple  appaniUm  todia- 
(■Jiirire  rftrbi->Tiir  arid  fraa  vapour  on  tJio  principle  ot 
J'biliipnV  lUiuibilaUir  t  1  require  it  to  be  ready  tor  in- 
«!.^?.inee.ii«  uk-.  where  a  hand-pump  or  L'Extincteur 
w  .-ild  not  Ik  uvailable.— Senxi.  n. 


i>».'.'.>     Don-Cart    Brakes.    I  i  r  •  •  nt 

r»  ply  aU>ut  d^ar-carl  bnkca  from  one  who  any*,  let  the 
■hrum  on  the  axle.  A»  tlw  axle  does  not  revolve,  how  U 
the  drum  bj  be  moved  against  the  back  port  of  a  dog- 
ear*, not  much  shove  the  Unci  of  the  axle  In  some  carta 
it  i-  lower,  and,  of  course,  would  not  pull  down  th«  back 
of  *  cart,  but  hnak  the  r«r  if  the  axle  revolved  aa  a  rail- 
way axle.  Oinnot  some  practical  reader  give  reliable  to- 
i  mnatiuti  on  this  matter  I— W.  I>uni. 

Strr-rt -Lamp  Reflector.  -  By  wl.-.t 
ne-.uis  ivmld  a  ■rood  ray  of  light  bt  thrown  a  distance  of 
<mc  hundred  vnrds  fn«n  a  ga*-lamp,  extending  in  twoep- 
r»i-tte  directiiau,  at  a  nimhrate  e>»!,  the  object  being  to 
i«bt  up  a  dari  nuJ  |  tk  eacaiaaa. 

;i*e«  ;- Coloured  Photofrrnphs.  Can  any  of 

y»cr  rvauVm  inform  me  what  is  lit  exact  procww  to  adopt 
in  colouring  plioUarrnpha  by  means  of  point  laid  on  from 
1 1   What  wax  or  oil  should  be 


•   Bow,  and  at  what  heat,  it  should  bo 
use  t 


applied,  and  what  are  tbe'bmt  paints  to 
tl.nl  lunts  will  be  moat  useful 


used  to  render 
I  should  be 
Any  prac- 

-BlTTtt. 

l«c£)  1-Cong-oetlon  of  Idver.— In  June  but,  I 
bsd  an  scute  attack  of  stomach  imtatson,  with  total 
stoppage  of  dujvative  artion,  kc,  for  several  days.  My 
always  sluggish,  became  digested.    I  recxivrrcd 


1   V  1 


from  the  sttiuk,  excelling  that  my  liver  remained  ain- 
svsisxL  and  there  is  now  constant  tenderness  within  the 
lower  nh«.  and  immediately  beneath  them.  Having  Iksu 
nnd.-r  iimsII.-iiI  care  for  six  months,  and  paid  every  atten- 
tion to  diet  and  exorcise  without  result,  if  I»r.  Litmuttds 
or  any  of  your  renders  ran  give  me  any  hints  based  upon 
experience  of  similar  rosea,  I  shall  be  very  grateful ;  as 
at  my  ajn-  .i:.  the  prospect  of  becoming  a  ixitdlnned  in- 
raUJ  and  dyspeptic  is  an  alarming  one.— A.  W.  U. 


[tayjl.]-  Le(fal.-To  Ma.  Wnnrtmui.- Will  you 
pjensi-  give  m.-  your  opiaiim  of  the  following  r-A.  di.n 
and  l^avi*  certain  binds  and  property  to  his  two 
daughters,  B.  and  C.  during  their  llve«,  and  after  death, 
to  tneir  .  hililren  who  live  to  attain  the  age  of  -Jl  years,  or 
to  their  issue,  if  any  ;  but  falling  such  children  or  Issue, 
then  to  the  otluT  ol  the  .huwhters  or  their  issue.  C  haa 
one  son  in  marriage  ;  then  her  husband  din  and  she 
marries  her  Ule  husband's  brother,  and  has  other 
cliihlren  by  him.  C.'a  son  with  the  first  husband  attains 
o"T  21  ynsrs,  and  then  diea  with  ut  issue,  but  leave*  a 
will,  giving  the  property  at  the  dV»th  of  his  motheT  to  his 
slsUrs  by  the  second  husband  of  bis  motker.  Then  bis 
mother,  C,  dies.  The  legal  son  never  had  iiosaewil.io.  u 
the  aeeund  marriage  hgnl  *  Are  the  chihlrrn  by  the 
*.iml  marriage  sisters  to  the  first  son  !  Tan  the  son  will 
Hie  pioperty  ut  the  children  by  the  xeouit  nuxniage  as 
lus  sisters  ?  The  daughter  B.  is  still  living,  and  also  B  '« 
children.   To  whom  should  the  property  belong  '  -  J.  U 

_.•**»;— Heatintr  Apparatus  for  Bllilard- 
noora  and  Conservatory.  Will  some  of  the  con- 
tributors to  the  "  K.  M."  be  good  enough  to  advise  as  to 
the  beat  kind  of  heating  apparatus  {hot  watnij,  with 
ir-firoximat*  cost,  for  a  billiard-room  with  conservatory 
attached  I  The  billiard-room  would  to  about  Sift,  x  Isft. 
x  lift,  and  the  conservatory  ISfL  x  iiift  x  luft 
There  must  to  valves  to  regulate  the  supply  of  hot-water 
or  to  c-al  ,1  orl  if  rcpuml  The  boder  «1|  stand  in  an 
outhouse  attached  to  the  building  -lloii  nn. 

^♦88*5.J  -  Analyiia  of  BInoxido  of  Manganese. 

—To  Ma.  A.  II.  Auk.- Will  Mr.  Alleti  kimflv  giv 
sunple  ft  wsyas  possible  of  estamatinf,  ftpproxinutely.the 


[tKijri  -Rrmderinir 

any  of  your  renders  g 


amount  of  iron  contninol  in  a  snmplo  of  commercial 
binoxide  of  uumgontrse  !  and  oblige  -Asiizan. 

i4ft»7.l-To  "  Sigma. "-I  thank  yon  very  ranch 
for  information  rancrrmror  magnets,  eteetric  generators. 
May  I  venture  to  further  ask  If  it  is  bnt  to  use  a  large  or 
small  diameter  surface  on  the  abaft  (of  the  discs  carrying 
bobbins)  for  the  collecting  springs  to  press  against,  and 
receive  the  current  from  !  To  illustrate  mv  moaning, 
•ll|-p.jMng  the  metal  pulley  of  my  lathe  was  fixed  on  the 
revolving  axle  of  discs  to  lead  away  current  to  collect! ru: 
spring,  would  the  largest  or  smallest  speed  to  toet  for 
spring  to  bear  against,  and  should  the  bobbins  to  con- 
nected .luantity  fashion  or  in  aeries  for  inaindeleen; 
letup  t— EmcniA. 

liffrjf  '—  Astronomical.— Wisald.  any  enrrespond- 
ent  kindly  furnish  me  with  the  following  ptrUcuUrs.  if 
tbey  have  been  yet  ascertained  1— 111  The  polar  eonipres- 
Sli.u  of  Mars  and  Venns.  The  angles  at  which  the 

e'luaturs  of  Mercury  and  Neptune  are  inclined  to  the 
planes  of  their  orbits.  i3:  The  time  in  which  the  axial 
revolution  of  Uranus  and  Neptune  is  performed.  1 1 1  The 
periods  of  the  following  binary  stars  : — ■  Cassia pebe  ; 

i'amrli  j  ,  Leonla  ;  t  BuvXis  ;  £  Dootis  ;  Orionia  ; 
r  lieK'Ulis  ;  a  Mscium.— Axatos  Srsi.i  sgi  x. 

[ttesi ,]  -  Conductivity.  -  Should  I  materially 
diminish  the  reaistame  in  the  line  of  telegraph  circuit  if 
I  employ  copper  wire  in  instead  of  galvanised  iron  U, 
and  will  it  stand  weather  as  well  ' — HrxiissLo  IIsvnkv. 

Wood    Fireproof.  Can 

_ .  particulars  of  any  substancv 
which,  when  dissolved  in  water,  will  render  wo.»i  fire- 
proof !  I  have  *  factory  where  a  good  deal  of  oil  is  used, 
and  the  floors  in  time  pet  almost  Mitiirabsl  ;  so  tliat  if  a 
tire  took  place,  the  eoicxcoucnecs  would  to  most  serious. 
My  i.lea  is  to  use  such  a  solution  instead  of  plain 
wafer  whenever  the  floor  is  fpriuklcl  for  irweepirig 
lanil  occasijaally.  at  other  time«,  it  might  have  a  <on- 
sidenible  quantity  poured  upon  it  .  The  wood- 
work would  thus  Isv.imc  imprciraa ted  with  the  siitotanoe 
held  in  solution,  and  m  time  the  woodwork  would  become 
almost  non-combustible  — Msst-rstTCKmi. 

(«»!  ;  Chadwick'.  Oxygen  Apparatua.-I 

bought  a  srcorel-honil  one  of  Uses.-  lately,  and  latUmpUd 
a  short  time  ago  to  give  on  exhibition  with  it,  but  it  was 
•  '"'ure.  It  worked  well  enough  at  first,  and  filled  the 
gas-holder  nicely  when  the  retort  was  cold  and  newly 
charged,  but  whin  the  supply  got  done  and  I  attempted 
to  till  the  retort  again,  the  gas  all  eacaped  out  of  the  joint 
of  the  retort,  I  trwd  in  all  the  ways  I  could  think,  but 
gave  it  up  in  despair.  I  thought  that  the  2  parts  of  th. 
retort  were  not  a  good  fit.  so  I  got  a  bras^flniaW  to  grind 
them  properly  gas-light,  which  we  both  tried  by  blowing 
into  was  perfectly  air-tight,  I  also  got  stronger  springs 
to  hold  the  top  part  down  I  tried  it  again  lost  week,  but 
I  was  afraid  to  trust  it  this  time,  so  I  hod  my  hag  filled 
in  readiness  if  anything  should  go  wrong.  It  just  Kent 
the  same  way  :  worked  well  en.mgh  at  first  when  the  re- 
tort was  cold,  but  v.  hen  the  supply  woe  getting  done  and 
the  retort  liad  to  Is-  recharged  it  all  escaped  at  the  joint 
Although  this  apparatus  was  a  failure  with  me,  perhaps 
with  others  it  may  be  s  snceeas,  Any  informs txxi  on  the 
working  and  using  of  such  uu  apjsiratus,  wil]  be  valued  by 
an  — KxinsnoL. 


ANSWERS  TO  CORRESPONDENTS. 


V  vfHcsssi 
«/    (As  EsoMsU 
tfontsa,  »•.<,-. 


As 
31, 


Collar.   I  wish  to 
Will  anyone  who  has 
» tell  ine  whether 


[WWf^-Bonev^ing  Lathe 
renew  a  lathe  collar  I  i  mandrel, 
tried  the  soft  metal  ».  If-lutncnting  .. 
they  answer,  and  iiuy  direction  as  ti  making  and  fitting 
it!  The  journal  is  level,  not  coned,  and  tin.  thick,  and 
IhowdlarwiHild  have  to  be  in  two  parte  ;  otherwise  tho 
mandrel  cnrui  d  to  n  n<ivcil  I  suppose  it  is  much  less 
trouble  to  make  the  soft  metal  one  than  a  ne  w  bm 
would  to  if,  when  dune,  it  would  answer.    F.  (i,  T, 

[worn  )-Photographlo  Quantities. -H.iw  nu 

grains  to  the  ounce  forma  a  saturated  solution  Of  (I  I 
•nlphate  of  iron,  [21  protrsml|ihate  of  iron,  1 3|  neutral 
oxalate  of  potash  !  Arc  tlie  two  former  nearly  the  same 
thing,  or  when  (siiy  ]  the  sulphate  appears  in  a  formula, 
might  the  ppjto  U.  substituted  in  default  of  dcik-iooey  of 
tlu  aulphaV,  or  vice  versa  '.—J.  S. 

[«i3i  1 -Medical  Weak  Eyes.-To  Bri  Eis- 
at  si.s  — Will  you  kin.]])  advise  in  the-  following  case  !— 
My  mother  ;  lo  years  of  ago;,  has  for  tlie  last  two  months 
suffered  from  what  we  <all  a  watery  eye— that  is.  the 
corner  of  the  left  eye  being  continually  tilled  with  water, 
and  bus  to  he  con-tunUy  wiped,  causing  gnat  incon- 
icnicnco-  I  may  add  there  is  no 
-A.  C.  T. 


whatever 


MRS1: 1  . Fa" toT  Smith's  Hearth.  Would  "  Jnck 
of  All  1  rades  oi  aouienrw  kmdly  help  mo  I  I  cannot 
get  sufficient  blast  as  sinne  of  the  wind  coln.w  out  at  the 
eye,  Do  you  think  it  is  IlireittM,  or  is  the  fault  in  the 
blade  !   The  blnd.-s  nr.;  straight :  onlsolc  diame-ter  of  fan 


*2in.:  lim.wide;  the  eye  Sin.;  bUdmllln.  s.|uare,  driven  by 
steam-power  and  runs  ,.l«rat resolutions pcrminutc. 
Any  information  would  to  thankfully  received  ly- 

Ill-ACKSIIllll. 

[4i«»i  :-Tho  Temple  Organ. -Will  one  of  the 
readers  of  the  •'  E  M,    kindly  forwani  scheme  of  this 
organ  as  rearranged  by  ForaUr  and  Andrews  in  leTN !  - 
J  f  B. 


8tar 

!— AsxiIms. 
tHwtw  1  -  Harmonio 


how  to 


ours" 
star 


.   Analysis. -Will  someon 
tell  roe  where  I  can  find  a  full  account  of  I 
analysis  innthemati.al  !— 11.  S. 


J**w  l-8Uwarton  Boehlve.-WiU  someone 
kii.itly  give  mc  sketch  of  Stewarton  toehiie,  and  metho.1 
o(  iimkiug  same  !—  J. 

.l  it??}0  :~Sp*!??la  Working. -To  Mx.  W*»s«t.i..- 
» ill  Mr.  Wassell  km  lly  a»y  whciber  it  is  practicable  to 
L-ivc  Bgures  tner.1  by  the  motion  of  a  pencil  fixed  in  the 
bar  of  his  machln-  ?  It  would  .how  grsphiially  what  is 
the  effort  of  certain  varietia  of  stroke :— Uxoiaie 
Vital. 

f-Wsll.)- White  Background  for  Photoe.-l 
haie  seen  some  portraits  all  white  but  the  figure.  Is  the 
l*  kgroond  white,  „,  are  they  vignottea  t  I  have  tiled  to 
vignette  some,  but  they  have  a  light  shade 
Lt  Mxiuiotiic. 


BTNTfi  TO  COItRE8roXDENT9. 
I.  Write  on  one  aide  of  the  paper  only,  and  put  draw- 
ings fur  illustrations  on  separate  pieeea  of  paper.  2.  Put 
Ulles  to  querius,  and  when  answering  queries  put  the 
numbers  as  well  as  the  Utios  of  the  queries,  to  which  the 
replica  refer.  3.  No  charge  Ls  mode  tor  inserting  letters, 
oucsiea,  or  replies.  4.  Letters  or  queries  asking  for  ad- 
dresses of  manufacturers  or  oomscpaiwleriU,  or  where 
tools  ar  other  articles  can  to  purchased,  or  replies  giving 
such  inf ormotion,  cannot  be  inserted  except  as  advertise- 
ments. 6.  No  queation  asking  for  educational  or  scienunc 
information  is  answered  through  the  post.  6.  Letters  sent 
to  correspondents,  under  cover  to  the  Editor,  arc  not  for- 
warded, and  the;  names  of  comwpunde-nU  are  not  gfien 
to  inquirers. 

'•'  Attention  is  especially  drawn  to  hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replica  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  It  with  ques- 
tions such  as  are  indicated  above,  which  are  only  of  indi- 
vidual Interest,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replica  which  are.  The  "  Sixpenny  Male 
Oduiun ' '  offers  s  cheap  moans  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themselves  of  it. 
The  following  are  the  initial*.  Axe.,  of  letters  to  hand  up 

to  Wednssoiayevwiing,  IX*.  13,  and  unacknowUslsed 


E.  WniTi.   Oiaooe  Bros  and  Co.-C.  Richardson  —J. 

Noble.  I,t  -Oil.  Fendall. — J.  flare.  -  A.  .Is.  Hoc— 
ti.  V.  11  Aull.— It  O'H.-fompisitor.— Alfo'oe  — F. 
Oallagher  —  O.  P.— Country  K  0.  T— Mountaineer. 
— W.  Heslle. —An  Anxious  Working  Man.— E.  P.  Liver- 
pool.— Captain.— Thomas  Famngl'm  — A.  A.,  B  8.  P. 
— U.  C.  L.-W.  L.-A.  B.  C— H.  B— W.  W'rsjfM.W. 
II.  (iartrell.  Tyke  — U'Elgo  — A.  Cowley  Mailer  - 
J.  8.  U.-J.  C.  L.—  Walter  Bordic-J.  C.  King.-lYed. 
Walker. 

Ts.sjrxa.  fKns  to  not  already  sent  them  !  8ex>  p.  311. 
Xo.  783.  We  gave  a  list  of  recent  lack  numbers  con- 
taining incubatoni  on  p.  2HI  Woollen  rugs  preaaud 
tightly.  We  should  think  a  ,in.  wick  too  small ;  Jin. 
imglil  do.j-rxTiTio  1'simlii'ii.  lAny  herfaalut  or 
druggist  mil  supply  you  with  the  suitable  retard v  ,  but 
you  had  totter  seek  medical  advice  as  lo  the  taintiKwe.) 
— Scorr.  .  Woul<l  lutroduce  repUes  of  an  adwrtUlng 
nature.)  W.  U.  Boei.osi.oin...  ;IUU«r  lievond  us. 
Such  matters  lire  esoteric,  and  questions  should  to  put 
direct  to  professors.  Possibly  the  Kditor  of  the  J 
may  know  of  some  paper  on  the  subject,  read  i 
the  medical  societies  )  — I).  MeMesrHie.  ,» 
shes.t  of  linen  on  a  board  by  means  of  lacks.  (i»»t  with 
strong  sire.  Paste  il»  paper  well,  and  leave  it  to  soak 
In;  then  apply  onother  coat  and  Ivy  it  on  the  linen, 
forking  n  down  f  nun  th*  centre.  If  you  want  the  map 
to  fold  up,  cut  It  in  pieces,  and  lay  these,  hst,  a  six- 
teenth of  an  inch  apart.  2,  Is  not  the  construeliun  ex- 
plained in  back  volumes  !  S.  Has  he  not  rint«hcd  them  ! 
We  expect  he  is  too  busy  just  at  present  |  -  L.  Oaovxs. 
iThey  have  been  used  for  many  years  under  the  name  of 
bort,  carbonado.  Are.,  for  boring  purposes.  Thev  lire 
Inserted  in  the  steel  crown  of  a  bonng  tool.  We  do  not 
remember  the  name  of  any  particular  ootnpany.;, — F. 
tirsLrox.  {If  you  bad  niterrod  to  back  volumn  you 
would  have  discovered  that  name  am]  >hspe  were  of 
little  use.  What  is  wanted  is  tin'  strength  and  condi- 
tion of  the  frames.  Ho  recently  aa  p.  Its!  some  infor- 
mation will  be  found.  However,  we  insert  the  query.) 
— W.  Mwonv  Bill.  (A  letter  ad.lreawd  to  the  City  and 
Ouilds  College^ C'owj *r-s tree t,  EC,  will  reach  them.) 
— CsLomr.  (You  Jo  not  say  for  what  purpose  the 
"  te'eLinph  tors "  were  tised  -in  wliat  way  did  they 
utilise  the  beat  of  the  fire  !  If  merely  an  arrangement 
for  conducting  heat  to  surfaces,  whk;u  .an  radiate  it 
into  a  room,  there  are  many  In  existence,  for  which, 
consult  catalogues  of  stovc-makors.  2.  You  had  much 
totter  leave  it  alone,  except  under  competent  mrdiiad 
advice.)- J.  R.  J  a.  km>*.  LVes,  Leniy's  non^nn<llteUng 
eompoaition  (see  front  page)  will  do  just  what  you 
wont.)  Mi'ieea.  [Be*  p.  iff.  Yon  ran  make  them  an* 
sixo  you  think  convenient.  Yes.  i  -losORAwrjg.  (That 
is  eh-vi'n  days,  if  you  count,  and  another  day  has  bts-n 
added  snioe  Starch,  lHCKi,  for  jnst  the  same  reason  that 
hist  century  needed  eleven  days  deduced  to  bring  the 
time  back  to  old  style.  You  will  find  it  fully  explained 
in  most  cy.lofsi  dus.)— A.  iReud  the  first  paragraph 
in  Or.  Edmund*'  letter  last  week.  I  As  Oi  r.  Mi  »- 
scamxa.  litis  a  matter  on  which  he  would  not  advise 
without  rs-'rsonulexiuninati.rti.}  tiroaoa  Casuas.  i.We 
doTot  see  how  you  draw  the  gas  and  air  Into  the  cylin- 
der If  you  cannot  refer  hi  hack  v.duuics.  you  should 
•  lelcavour  to  g<t  a  luok  at  an  engine  itself.)— T.  H. 
Ball.  ;Yes,  see  many  instructions  in  tack  volumes.) 
—A.  B.  (.'.  (AnyopUcian  could  suit  you  with  spectacles 
if  you  let  him  know  at  what  distance  from  each  eye  vou 
can  best  read  this  column,  and  tlie  distance  at  which  it 
becomes  uixlistinguisliable  )  M.  A.  iMany  things 
have  been  reeeitnniended,  hut  we  believe  the  most  effec- 
tive are  borux  mixed  with  a  little  meal  or  brio  ;  flour. 
Plaster  of  paris,  and  powdered  pugar  mixed  respect- 
ively in  proportion  1,  s,  I  I^ave  these  in  little  heaps 
about  their  haunts.  All  crevices  should  be  filled  up 
where  possible  with  cement  or  plaster.  I— Aire  a  Pitia. 
;Scveral  filters  recently.  See  p.  Ufk  lost  volume,  and 
the  index.)— Clsaslisess.  T\w  effective  reme>ty  Is  to 
hare  It  re-galvanised,  but  try  scrubbing  witli  sand  and 
then  cool  with  liniewash.  When  dry  brush  off.  — 
A.  U.  F.  (The  U-st  plaster  of  Paris  mixed  with  alum- 
water ;  or  shellac  dissolved  in  alcohol.  The  latter  re- 
quires boat. 'i  W.  H,  A»r..v.  (Very  few  care  to  take 
the  responsibility  of  advising  men  to  emigrate.  You  do 
not  state  age  ;  but  if  you  can  do  what  you  say,  and  mean 
to  work,  there  are  no  doubt  many  openings.  You  can 
get  an  assisted  passage  to  South  Australia.  Write  to 
the  Agents-Oeneral  of  the  different  Col  siiioa,  and  »*.• 


pp.  121.  IM.Wous  Jovxs.  I  Your  best  plan  iatoatte 
some  mining  school,  or.  at  least,  procure  s  list  of  the 

but  if  you  procure  catalogue,  from  Crosby  LociwooU 
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and  Co  ,  Su*J..wr»'  HoU-court,  P..C,  ud  F.  and  F.  N 
> t •  ■[ i,  <  .i » 1 1 ■  i ^* • 1  !'■-■-.  you  will  And  several  works  that 
will  suit  you. ^ — Pima,  f  If  yim  have  mrt  si.».l.« 
will  have  to  work  ••  .•  ii  daiucnrioti  i  r  .  but  >uu  will 
find  metric  iiwasurvs  In  m»it  prkcket-U>ok*  and 
atiuuua.  Tu  take  the  case  pitvn,  n  nirtrv  is  JU  il'in. 
—any,  Art.  3tn.  and  jrd,  and  G  renUirutrrs  iit  exactly 
klx  kundredtlij.  of  that-  j  A .  T  fi.  ;  N**  a  reply  cm  p. 
SM;  bat  in  bark  vtilumc*  j  m  will  f.v.  X  a  (Treat  ileal  o! 
information  on  hard' ,1  inn:  «m1  rmfTtrur  !  A  Macuiv- 
|*T,  i Wnlumt  personal  e\jmUiiiit..n,  nil  that  ran  1* 
satd  f   •*  ttVai  i]nVir  Win,*-  "■     Am*  tl  in      lit  I  • 

simply  wlpliat*  of  ajpper—  MiW.hi."  -aud  w&f  r  For 
nickel-plating.  «■»■  V.  h fl  -W.  E  H.  i M  mrltttl,  it 
was  certainly  notics-d  in  MM  win.  We  i-.uuki'-  pn  u  ej-1 
to  rrmUeet  all  the  Irtter*  rv-eetved.  <  as*elL»  publish  a 
kyuidc.  to  thr  ir.il  K-rnee.  mill  if  yuu  look  thmuirh  the 
indices  yon  will  find  IwA  IVIMM  to  rrpui-»  tu  special  rjar-** 
twos,  V"'ii  rust  *uy  wh.it  hitmen  i  AmM  rmi  r, 
I  No  uaefii)  ••hi-*  ran  he  trivn  without  a  thomiiffh  mi- 
inlnation  liy  n  tri")*-*!  iiuuvl— M.  C.  I'.  •  It  Ihe  upe**- 
taclt  »*n  *mi"l  your  MirM,  Wear  tic  in  w  believer  ww 
have  oeeojaun  to  u-«-  yuiir  eyes.  2.  Try  the  effect  uf  a 
little  weak  niouiuau  wiiter  and  a  clean  me.'.  — l)*»wr 
DinoiT.  If  nnail  MMtfKf  only  U  wanted,  try  Str- 
dMBaf  stain-.!— A  «'..,.  ir:.'.  llov.  (If  nully  by  Isr.l- 
Jond,  moat  likely.  Write  furpn.v  to  not-  nf  thr  npti- 
i-ian*  advert  ....ne  in  our  columns.  Vf.  What  colour  i* 
H.tiitrJ    Yuu  fJmn  «*ff  tlii'  <dd  lacuiH-r  with  *  l»ttl« 


■Hi 

Ui*r  thrarUrlr  Itself,  t— N«waHK.    11  i 
— Nm»     (Yow  wiu  find  a  <le«mp- 
[HuniiuuliTm,"  pubUshed  at  the  « »ttU • 
h--r*n  Km. t  en.    'We  do  not  ktvtw  of 
I  •  i     ■     (Ut.  I"  !  i  i  -in  I «  will  rr  1,  wr 
to  jri\e  ona]y«r»  id  *|iiar<( 
*  •>.  r»  i)mp»,  I  ■  «ill  wrttr  h- 
tu  let  rvaOrr*  kimw  haw,  u* 
■     ir.h   r  .:i.-r."  id  mtibiob 
d  abool  nine  humlnd  per 
rvnl.  profit,    'i.  Turn  l)>e  lnry  rniwml  out  id  floors,  n. 
Vinrin  cork  U  thr  l*  *t  roatrnul.  Ton  ran  liardly  fail  to 


wurtn  spirtt 

p  S|.  Uft  VlkJUlII 

lion  u  "  1  .  ■  ■ : 

of  E*f*n**r        I  - 
any  others  '  W 
are  qniUi  nndtTtaV 
meilirines.  (h>e 

•  pawr  on  the  n 

*  rule,  they  awa 
for  which  they 


miccocd  with  that.!  Voi 
liack.    A  mooirnt*«  rmuiilr ration  <m 
on»  that  no  explanauim  U  nrrdrd  ) 
wither  thr  panr  nor  if*  rotitrnta- 
undimbtodjy  ofU'ti  an— that  n-n  !■  r  r 
harmful,  but  the  imwtrr  faellitiev  olfo 
mttt  of  ninduM-  Into  the  month,  and  t 
inunicatii  »n  of  tlir>  tnbacro  with  thr  Up 
medfcsJ  eontemporary  rerrntly  went  f 
ject.  and  wr>  fully  afrrer  witli  its 
rijrarettra  am  rum    injuiimt*  tlnui 
riaurs    Other  qwrv  r»p\t  »«  k 
all  thrbloek*,  sip)  'mil  "l- 
innaia  M  B8Kt  WeesT-r— Bo*,  Oi  I 


any  volume 
ht  t*i  »how  anv 
iirvmaa,  Jltta 
ublifli,  aa  tliry 
tn  t\'tte-*tn  ok  tu*f 
led  for  the  jw 

UkJ  tonsw-  A 
lly  into  the  aub- 
imrlusiona  that 
rithrr  pipes  or 

4  I.  [WolNm 
iti'  iri  Willi  "Srri  w 
Yovr.    .In  tn*-'-J 


CHESS. 

Ali  rooununiiitloui  fi«r  tliis  Jrfivrtmntt  tou»; 
n^UltwvU  tu  thr  Cbi-w  £>lilor,  ut  thv  utficv  uf  Uk- 

w.c. 


rr.ont.EM  U0CCV1L— Bf  d.  Xuur, 


WUH, 

WhiUj  tu  |iUy  ami  mmU)  in  two  mow. 


l'ltOISLEM  IXXJCVUI.-Dj-  J.  Himcii. 
Mat. 


i  t  x 
* 

i 


A 


Wlijte  Ut  plrtj'  and  Mh  la  (lm«  qicitts. 

Thfa  pmt'1'TO  (Ptuwl  tlie  fnt  lur  thr  thrre- 

r  hi  Uk  X<»siiim  lit  raid  Tuurarjr. 


8uh  tio»  to 

TTHi'l*. 
1.  B  to  K  7 
V.  Kt  to  B  1  (eh] 


».  a  to  Kl  3  (ciil 
2.  UtoBS  [ch) 


(») 


2.  Q  Ukn  P  ich) 

8UICTI0*  TO 

.  WMtr. 

1.  KtoV16 
-J.  11  to  It  3 

3.  Btour 

4.  BtoU^mnto 

M 

5.  B  to  Kt  4 
3.  It  to  K 15  a  nute 

(b;  1.  K  C.j  U  7 

2.  B  to  B  3.  tc. 


1.  B  Ultra  B  :») 

2.  Kt  Uk.«  Kt  miilr 
I.  It  to  U  v\  >.b) 

•I.  B  Ukca  U  matli 

1.  1'  tn  K't  n  r 

2,  1>  ukm  Q  m«U 
L  U  to  Kt7 
2.  14  Ultra  U  mate 

KM. 

auk 

1.  rtoQJIit 

2  r  to  k  - 

3  r  ultra  Kt 

1.  KtnkmKt(b) 

2.  K  to  B  7 


Ofilnr  plarrd  in  Etijli»ii 
Taorncy  bctirrm  "  Ilcrnit ' 
N<*itrh 


anil  Mr  J.  II.  BUkc. 

laHlMl  ) 


•Tlimw  ••  (Ifaurj. 

.1  11  riUkr  >JM), 

1. 

P-K4 

I 

r-K  4 

1 

Kt-K  B  3 

3 

K1-U  H  t 

M.  l'-tjt 

3. 

r  ukn  p 

4. 

B-U  11  1 

4. 

n-n  i 

Il 

Kt-Kt  I 

». 

KVR  9 

6. 

Kt  Ultra  T)  r 

II. 

Kt  Uk<->Kt 

B  Ukra  Kt  ;<h) 

K  Ufa*  U 

H 

Q-RA  It  hi 

S. 

P-Kl  I 

0. 

UUS  rtbl 
UUltcaB 

». 

K-Kt  t 

10. 

in. 

ll-K  v, 

u. 

CMitl 

II. 

H  t.tkti  r 

12. 

r-u  Kt  4 

IS. 

K-K  4 

ut 

q-u  t 

13. 

I".l4  I 

14. 

(4-Kt  t 

II. 

It-It  I 

tft. 

lUKt  2 

13. 

it-K  ; 

1  •■ 

Kt-lt  I 

16. 

B-Kt.-.  it 

17. 

l'^4  Kt  -. 

17. 

Kt-K  4 

|H. 
IK. 

B  Ukra  V  iclt) 
U-U  113 

IH. 

K-Kt  ..[ 
tj- Ii:  t 

SO. 

<4-K  It  3 

U  ll-K  *1 

21. 

B-(4  113 

ti. 

KjVBS 

H 

Kt  Ukra  Kt 

32. 

I'  ukci  Kl 

S3. 

K  K-K  aq 

■il. 

Ii  Ukra  U  It  r 

24, 

R-K3 

24 

U-ll  A 

IS. 

U  lt-KB«l 

K-K  2 

M. 

l'-K  Kt  3 

S<1. 

«t-K  II  9 

U-K  li  4 

S7. 

It  UV<*  B 

in. 

It  Ukra  It 

2* 

B-il  <i 

aaii 

211 

K-K  ; 

11 

Q-<j4  :n 

..... 

<Mi  a 

31. 

U  Uk«  U  P  1«) 

31. 

k-(4  ; 

91. 

U-<4  4 

32. 

|[-t4  ><  ''h 

.ii 

It  ukM  I: 

as, 

«)  takra  It  t'l>| 

31. 

K-Kt  2 

.11. 

It-It  H  •t-hi 

33. 

K  rooviti  'Rroirna  ) 

ti  rak'-a  (i 

NOTES. 

M  lfoTra  12  to  If.  an*  not  la  Um>  best  «tj!c.  »or3  pivc 
Wblt*  loore  atUtlt  with  hia  P  than  be  uuirbt  to  bar*. 

I M  If  White  rhrcka  at  Q  H  anil  thrn  at  (4  4,  Blark  fn> 
terpaatai  U.  aotl  after  tbo  rtrhnngr  wtiulJ  prubably  win. 

Q-KH4 


h-r  ua      ,.    K  RJJ  B  aq  ...  R  Ukra  It 
(C)  U  *■  Btokr.  R  P  SL    U  Uk«  R        U  Ufa,  Q 


33.  P-t"V*  Q  •  »nd 
l'.B  ti 


NOTICES  TO  CORRESPONBENTS. 
Co»»er-T  Rolation  to  W»  bjr  W.  T.  Bayne. 
Dkkv  Sm.-Tbo  more  la  700  olioalil  be  Rt-Q  3. 

Then  if  2.  . — , — 3.  Kt-K  4  mate:  ii 


V  l-i  I.-  •  KL 


3.   Kt  -  Q  7  mate ;  if 


g  Ukra  Kl  tir  Kt  to  K  ri ' 

*•  »     ^    ,,-.3.  P  uko*  Kt  mate.  Wc  arc  tony  you 
Kt  Ukrai  Kt 

hare  bad  ao  raqrh  troublr  through  the  mistake. 


The  Married  Women's  Property  Act.— 
Mr.  F.  WcthrrficM  hna  writton  a  "  handy  book  " 
i^.ataiuiti^  full  ex|tkuiatioua  of  tlie  urw  Act 
affecting  tho  {.iropcrty  of  marrie.l  women,  with 
ajiecial  chapttrnt  oa  Uta  n«rw  n*bttivr  ptMutirin  uf 
lnuband  and  wife,  as  regards  property,  creditor*, 
and  lutHu'tir*.  The  Acta  of  f>7'i.  1H7I,  and  18«i 
are  giren  in  their  entirety,  and  after  a  couple  of 
introductory  chapters  Mr.  \Vethertl«|il  gor*  through 
thr  new  Act.  clause  by  clause,  adding  explanatory 
notes  and  citing  caws  bearing  upon  tho  construc- 
tion of  the  Statute.  The  book  is  issued  at  tho 
price  of  Is.,  by  W.  Ooto,  Curator-street,  E  C. 


Every  Workman  mnnrclr.1  \rith  the  Baihlou; 
Imss tMiarla*'  a  afUaaMa  aasald  »«<.  fttw  u  "TliEKl'ILD 

INti  SKWft.  MkUakri  rarrj  IHIIIAY,  nriia  1'vmrorarr. 
at  U.TaTlrta.-k  aUr*!,  foxr-nt  rirjrn.  l^.niloB,  V  c. 

"  nil    III  II.1.1M.  SI.WH         th*  his  taaJJ-oniaJ.  nor. 
a^ntlaf  iKallerii  aaa  Ituliitaa.  ami  ha»  tb«  Wsrxt  cliraiaUwe 
uf  aay  Prul«d.  ejJ  JuiutiaJ  111  Uiu  kinihiota. 

rTrrr  Warkaiaa  ahaa).  tniiat  an  aarl^  ■■  TUT.  Af!  1T>IXO 
MWK "  rarrr  atwV  at  tlfta  Cla*  t>r  OjCrr  Htiaar.  H.  .ill  SmI 
Hum  "  I.i.u  of  'I  .nJm  "  fur  npw  wurk  in  it  .van  wrrk  taaa  ua 
kit  1  talaUar  paprr.  aa4  ran  Uui  JUuaT  whara  wurk  la  llkejy  ta  ac 
ha4  Ha  la  >l-a  *p.-.illr  Ititit.O  to  luaka  uar  at  "  InUmw- 
raunUatlaai  "  If  ha  waata  in  know  aia  OWatSj  U 

writ,  la  Uir  BSlta*  if  lir  baa  any  Mura.'.tiua.  lo  aoaka.  aaata 
advartiar  [a  Xhr  paprr  wfcrw  aa  wanta  work . 

Thr  rkarrr  far  Autr^karwimta  fur  Sltualioai  La  On.  aaiuiaa 
for  Twmlf  w'artt.  aad  alt  p  nrr  |bj  *nwj  taint  WunlaafUr. 


BRAND  SPECIAL  OFFER  FOR  CHRISTMAS. 

TO  OUR  READERS. 

Tnr  imuirnar  aunrraa  which  has  followed  our  effofta  to  offer  to  our  readers  Specia]  Pamls  of  Cutlery  and  Plat*  sult- 
ahlr  for  thrir  rr-iuirrmmta  at  tola  araatin  of  the  year,  and  the  «Trat  aatlafnctlon  lljef  bntr  alwavatnTcn  to  uui 
]*tm«A,  haa  indiind  ua  again  to  nutkr  op  a  iiiuubrr  of  thran  raurrla  nf  imnrrior  Kbi.'Mrld  iruoda.  any  <rf  which  ran  be 
tHapateherl  thr  wtmo  day  aa  we  rrta  lvr  thr  ordrr.  No  more  aiTi^iublc  or  desirable  prrarnt  con  be  obUinrd  than  onr 
ut  i.ur  «-  ful  Parol"  of  futlrry  or  Plate,  and  aa  the  demand  Is  bound  to  be  wiy  great,  we  aUriar  all  our  rradcra  to 
arvun  tiuv  or  murr  I*arcela  w  Ithout  ■  I- 1  ay 

Do  not  miss  this  opjiortuntry.  as  It  may  not  occur  again. 

OUR  HAXF-QUTNEA  CTTTLEBY  PARCEL. 

UalMetea  atruntc  nt.r.d  hint  !!<•  Tut  !••  Knivtw,  half-dorrn  ditto  ditto  iJraaert  Ktuvm.  halMo^m  Table  Porks, 
half-dufrn  IXwarrl  Furks,  1  pair  Carvers,  and  1  Steel,  all  to  mateh. 

The  whole  37  piecoa  for  10a.  ad.,  earrtaite  paid. 

OUR  GUINEA  HOUSEHOLD  PARCEL. 

H11I  f-iloxen  aurerior  tuslity  Table  Knivpa.  half-dozen  ditto  ditto  laraacrt  Kium--.  1  pair  superior  Corvm  and  I  Tabic 
0l0n  to  Match,  lialf-domi  eriitiiw-.  Ntckrt  fiilvcr  Tablr  Forka,  balf-doacn  ditto  Bvaarrt  Forks;  half-dozes  ditto 

lit  a.  rt  M-am,.    l.iini  dlttu  Tahli  rtnoona,  half-dozen  ditto  Ti  11  Sr  ta. 

Tbr  whole  43  pieces  for2]a.,  carriage  paid 

OUR  SPECIAL  FIFTY  SHILLING  PARCEL. 

Itatf-dosen  best  white  latbuired  handle  Table  Kruvrs,  half -dozen  lieaarrt  Knlees  to  instch.  I  pah"  superior  Cartm. 
awl  I  Tu blr  Steel  to  loateh  ;  luilf-tkirru  Elrclru  rJilaer  PUted  Table  Forks,  half-dozen  ditto  Uraaert  Forka,  haU- 
iluzen  ditto  tXao..  rt  t*tKions,  3  pairs  Tublr  Spoooa.  half -dozen  Tea  Hpouna.  all  to  matesi. 

The  whole  43  pirtxa  for  AOs.,  rarriaar  paid. 
OUB  UNIVERSAX  12a.  Gd   PLATB  PARCEL 
rfaif^Wen  (renuinr*  Nwket  rjilver  Table  forks,  lialf-du-fen  lAsaa-rt  ditto,  half-diwcu  N.ckcl  S-Itti  Dessert  BpoOfcJ. 
I  df-duiAU  Nldte)  HUvir  Ttva  hpoons,  1  pair  Salt  Hpuuna,  all  to  match. 

The  whole  W  pieces  for  12s  <kl.,  eorriaff«  paid. 
The  ubore  parrel  ran  also  bo  had  in  very  superior  Klrcrtra  fiilvcr  Plate,  prior  &'»*.,  aarria|ro  pai'l. 
OUR  GRAND  GUINEA  PARCEL  OF  ELECTRO -PLATE 
I  clrrtro-ptatrd  Cruet  (Stand,  with  4  Cut  Gloss  BottU-e,  1  (Jlaot  Butter  Cooler,  with  el-vtro- plated  Rate  orrl  Corer. 
t  Hi  ■  trv-plat«l  T-Miat  Itucks  1  electro-plated  engraved  flutter  Knife,  1  eluetro-pUte.1  1'ickle  Fork,  1  <  li  t  tr  >plated 
batdine  lurk,  and  1  tdtxtix^plutrd  Jam  Hpoaa. 

The  lot  for  VI*,,  securely  parked  and  mrriapc  paid. 
OUR  OUINRA  CHRISTMAS  PRESENT  PARCEL. 
]  elt>  *r --].l.i '.-I  Ite  nn  :  i  . -If- •  •  ft  Ml  •  .  orii-n*inir,  CoUm.  Pot,  TtW  Put.  fccilt  lined  Mj^  ir  }'*u*)U.  KOA  |QI  LsWd  t  rein. 
Jug,  liaudsucne  pattern,  beautifully  eml>aased. 

Prior  21a.  tbr  set,  cniriafrc-  paid. 
The  a  bo  re  can  also  lie*  had  in  thr  new  ran  slkape  of  very  «ur»  rior  i.uality,  plated  on  host  tucLal,  very  livandtKinsC 
dcaign.  and  bcauUfully  cnffTnTed,  prirr  90s.  tli*  set,  carriage  paid, 

OUR  TWO  GUINEA  CHRISTMikS  PRESENT  PARCEL. 
1  Case  ben uti fully  lined  with  purple  velvet  and  silk,  containing  1  pair  superior  plated  Kith  Carve ra,  1  fVue  lined  as 
above,  roritaimni/  *r  pairs  plated  \ut  Oacks.  I  Case  linad  as  above,  eon  tain  ins  hilf-do/rn  el«vtro-pl»l«'d  N-ipVu* 
Iluuts.  |  Case  lined  as  above,  nnatainii.tr  1  doaen  l -lit ted  Tan  ftpoona.  1  fturor  Hpoon.  *nd  1  pair  fimgor  Tontrs,  1  cstx- 
tm-iJntrd  coffrmved  Butter  Kuifc.  1  ebt  tr^pUted  IVkle  Pork,  1  Bonlfne  Pork,  t  rlatod  Jam  fipooa. 

The  lot  for  42m.,  sectuvly  packed  anil  carriage  paiil. 
Any  of  the  above  irooda  may  be  hod  se'tarate  at  proportionHte  prices. 
IniUals  or  Monnsrrurn  engravefl  on  any  of  the  above  icooda  at  4s.  ftl.  per  down  article*. 
All  the  aben  e  tuiii  U  arc  now  read> ,  and  can  bo  dispatched  imrnr  liately  an  receipt  ut  order. 
P.O.  orders  payable  to 

DRALLIM  and  OLIVER, 

JLVNUFACTTUEEES. 

18,  IRONMONGER   LANE,  C  H  E  A  PS  IDE,   LONDON,  E.G. 
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HOME  CHIP8.-V. 

~VU"E  can  now  commence  actual  building 
»V  operations  if  we  have  materials 
and,  by  preference,  as  the 
.  to  manage  and  having  the  best  ap- 
pearance for  rustic  work,  fir  poles  may  be 
used— sua  about  liin.  dia.  at  bottom  and  tin.  at 
the  top,  and  we  may  as  well  use  them  un- 
sawii,  so  as  to  get  good,  firm  posts  to  work 
upon.  These  tlr  posts  are,  however,  very 
liable  to  rot  at  the  bottom,  unless  well  tarred 
where  they  are  to  be  in  contact  with  the 
soil.  Oak  can,  of  course,  bo  substituted, 
but  is  very  hard,  though  Terydurable.  It  may 
be,  consequently,  of  somewhat  less  diameter. 
Whatever  is  used,  care  must  be  taken  to 
saw  the  jiosts  off  at  top  truly  square;  but, 
as  probably  all  will  not  be  let  into  the 
ground  to  exactly  the  same  depth,  this 
final  sawing  will  take  place  subsequently. 
It  is,  however,  easier  to  saw  whon  the  stuff 
is  lying  horizontally  than  when  it  is  upright, 
and  the  saw  itself  has  to  be  moved  in  s 
horizontal  plane.  Take,  therefore,  all 
possible  core  to  keep  them  of  one  height, 
which  is  not  so  difficult  if  the  ground  is 
level,  so  that  tolerably  accurate  measure- 
ment can  be  taken.  A  post  is,  of  course,  to 
be  set  up  ut  each  angle  of  the  proposed 
hexagon  or  octagon.  Be  very  careful,  too, 
to  seteoch  post  accurately  true  by  plumb-line, 
or  you  will  have  much  additional  trouble 
subsequently.  Now,  there  is  some  art 
in  setting  up  posts  to  stand  securely. 
The  great  scent  is  to  ram  the  earth  well 
round  the  bottom  of  it,  and  to  use  the  stiffest 
of  the  earth  at  that  jiort ;  ram  every  spade- 
ful thrown  in,  and  by  no  means  throw  in  a 
lot  before  ramming  any  of  it   If  the  bottom 

M  to  stand 
i  to  fill  up  do 
best  above  the  bottom  layers,  as  they  are 
not  likely  to  make  a  solid  mass.  In  some 
soils  it  is  best  to  point  and  drive  the  posts, 
especially  if  of  oak,  which  will  stand  this 
summary  proceeding ;  and  this  will  save  a 
lot  of  hard  work  in  digging.  But  you  will 
hardly  drive  posts  of  four  to  six  inches 
diameter,  and,  therefore,  if  of  fir  of  that 
size,  dig  you  must.  The  next  step  will  be  to 
unite  the  posts  by  the  top  framework  ;  and 
for  this  use  fir,  sawn  down  lengthwise  (unless 
you  go  in  for  sawn  plank  wood).  The  flat 
side  of  these  pieces  is  to  be  upwards,  and 
the  ends  are  to  meet  accurately  in  the  centre 
of  the  top  of  each  post.  The  half-round 
>  which  is  to  lie  on  tho  posts  must  be 
levelled  with  the  axe  at  that  part, 
and  then  sawn  off  at  the  required  angle  so 
as  to  meet,  See  Fig.  22,  where  the  arrows 
the  angle  in  question.  If,  how- 
you  use  sawn  plank  or  quartering, 
or  if  the  top  of  the  posts  does  not 
allow  sufficient  bearing  for  these  beams,  cut 
them  like  Fig.  23,  holding  thom  together 
upon  their  respective  posts.  This  will  give  a 
better  bearing  surface  than  the  other.  You 
will  now  have  a  framework  like  Fig.  21,  and 
if  the  ]>osts  have  been  well  run: um  1  it  ought 
to  be  pretty  stiff  without  any  ties  or  braces. 
If  this  is  not  the  case,  put  diagonal  braces, 
as  shown  by  the  dotten  lines,  fitting  them 
nicely  inside  or  between  the  posts,  and  taking 
core  not  to  allow  them  to  project  to  interfere 
with  the  boarding.  For  these  may  be  used 
cither  fir,  sawn  once  through,  or  sawn  into 
quarters.  The  latter  will  generally  be  stiff 
enough.  In  order  to  fit  without  difficulty 
diagonals  or  rafters  which  have  to  be  sloped 
off  at  a  given  angle,  it  is  best  to  have  a  bit 
of  flat  tin.  board  about  3in.  wide  as  a 
pattern.  Try  this  again  and  again,  and  get 
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top  are  secure,  the  post 
Bits  of  brick  and  stc 


the  slope  or  bevel  correct,  and  use  it  as  a 
pattern  by  which  to  cut  all  the  rest.  For 
this  work  a  carpenter  woidd  use  a  hand-axe ; 
but  if  uncertain  of  your  skill,  a  saw  will 
have  to  be  used  instead.  Of  course,  a  half- 
lap  joint  like  23  must  be  sawn ;  but  no 
carpenter  would  saw  for  a  lap  or  splice  like 
25  for  an  outdoor  job  such  as  we  are  con- 
templating. In  this,  however,  as  in  most 
cases,  the  amateur  is  sure  to  find  that  his 
want  of  skill  necessitates  increase  of  labour. 
Use  for  a  job  like  this  good  now  cut  nails  of 


liin.  and  4in.,  according  to  necessity, 
boro  holes  to  givo  them  a  fair  start.  Old  nails 
and  odds  and  ends  will  not  prove  satisfactory ; 
and  if  using  oak,  stick  to  old-fashioned  shell 
augers  and  gimlets.  The  twisted  gimlets 
will  break.  They  are  only  fit  for  light  work 
in  deal.  Large  screw  augers,  again,  with 
gimlet  Bcrew-points  are,  in  my  experience, 
]>oor  tools.  The  thread  of  the  screw  gets 
filled  up  utmost  directly  with  the  particles 
of  wood,  which  convert  the  whole  into  a 
smooth,  hard,  conical  point,  having,  of 
course,  no  penetrative  power  whatever.  A 
good  shell  auger  gets  a  hold  and  keeps  it. 
I  like  the  shank  with  a  ring  instead  of  a 
pointed  tang,  as  in  this  case  the  handle  can- 
not get  split,  which  so  often  happens  when 
the  tang  goes  into  it.  One  tough  bundle  of 
ash,  slightly  conical,  will  also  answer  for 


leave  it  wholly  standing,  to  form  a  central 
mit  [Mi  for  the  table.  If  the  table  is  to  be 
a  fixture,  the  post  will  not  bo  in  the  wuy  ; 

)  but  there  is  no  difficulty  in  getting  rid  of  it 
when  once  the  roof  is  built  up.  For  a  house 
8ft.  across,  the  rafters  must  be  lift,  long  at 

\  least,  to  get  a  sufficient  pitch  for  thatch,  so 
as  to  carry  off  the  rain  quickly.  If  tho  pitch 
is  low,  making  the  roof  too  flat,  it  is  sure  to 
leak  in  a  heavy  rain.  Slates  or  tiles  allow 
of  a  flatter  roof,  but  neither  is  so  suitable 
for  our  present  purpose  as  thatch,  or  i 
ably  reeds,  if  they  are  to  be  had  ;  tl 
very  durable,  and  look  far  better  than  bu»», 
but  they  need  to  be  put  on  by  someone  used 
to  the  work  —  a  straw  thatcher  gene- 
rally fails  to  put  reeds  on  properly, 
although  he  will  attempt  it.  because 
unwilling  to  confess  his  incapacity. 

In  addition  to  the  length  required  in  the 
rafters  from  peak  to  waU-plate,  they  have 
to  extend  a  foot  beyond  the  latter  to  form 
eaves  to  carry  the  drip  well  away  from  the 
boarding,  so  that  if  (ift.  suffices  above, 
another  foot  shoidd  be  added  below  the 
wall -plate —i.e.,  tho  horizontal  timbers 
which  rest  on  the  walls  of  a  house  to  carry 
the  lower  end  of  the  rafters,  or,  as  here,  the 
pieces  laid  on  the  top  of  tho  several  ports 
for  tho  same  purpose.  For 
quartered  fir  will  do,  or  I 


fr  t  G  .33 


F-/  cat . 


two  or  three  of  the  augers  mode  with  rings. 
I  suppose,  indeed,  theyare  so  intended  to 
be  used,  as  a  set  will  take  but  little  room  if 
the  handle  can  be  removed.  As  to  nails, 
they  are  sold  by  tho  pound,  at  one  price ; 
only,  of  course,  a  pound  of  big  nails  may 
mean  half  a  dozen,  and  a  pound  of  small 
ones  several  dozen.  An  assorted  lot,  soy 
101b.  of  all  sizes,  is  best.  The  nail-box 
should  have,  say,  two  divisions,  making 
three  separate  compartments,  one  for  spikes 
of  4in.  and  :iin.,  one  for2in.,and  one  for  the 
smaller  sizes,  and  it  should  have  a  stout 
leather  strap  nailed  on  each  side  (i.e.,  one 
end  of  it  on  each  side)  to  form  a  handle. 
Also  have  a  good  tool-basket  for  out-door 
work,  or  the  loss  of  tools  will  be  the  rule, 
and  not  tho  exception. 

I  must  now  go  back  again  to  the  build- 
ing ;  but  digressions  are  sure  to  occur  in  a 
paper  of  this  kind,  because  so  many  scattered 
ideas  crop  up  ono  after  the  other,  demand- 
ing notice  as  they  severally  occur.  The  next 
process  will  be  setting  up  the  roof.  Out- 
side, if  it  is  thatched,  it  will  be  circular, 
although  inside  the  rafters  will  be  set  on  in 
an  octagon,  meeting  in  a  centre-post  at  the 
peak.  Now,  there  is  more  than  ono  way  to 
manage  this  roof ;  but  I  think  the  easiest 
and  best  is  to  set  up  a  centre-post  in  the 
middle  of  the  floor,  build  the  rafters  up  to 
it,  and  then  saw  it  off,  unless  you  prefer  to 


poles  sawn  once  lengthwise.  No  great 
strength  is  required,  because  of  the  steep 
pitch,  and  because  they  are  so  near  together 
except  at  their  lowest  ends.  Although 
using  a  round  post  to  form  a  central  abut- 
ment to  all  the  rafters,  in  common,  to  which 
they  con  bo  nailed,  I  should,  in  practice, 
just  flatten  slightly  each  face  against  which 
tho  bevelled  ends  of  the  aforesaid  rafters  rest, 
giving  six  or  eight  sides  to  tho  end  of  the 
post  at  this  place.  The  rafters  will  bod  down 
more  neatly,  and  get  a  better  hold  when  nailed 
on.  Begin  by  fixing  two  opposite  ones,  and 
then  tho  two  that  are  nearly  at  right  angles 
to  these  (in  an  octagon  house  they  will  lie 
actually  at  right  angles),  and  thin  the  ends 
of  the  rafters  a  Uttle  to  flatten  them,  if 
necessary,  in  order  to  get  room  for  the  six 
or  eight,  which  are  thus  made  to  meet 
at  the  summit  of  a  cone.  Fig.  26 
shows  a  part  of  the  house  thus 
built,  C  D  being  the  main  upright  posts ; 
A.  B  two  of  the  wall-plates  or  horizontal 
timbers;  EF  a  pair  of  rafters  meeting,  at 
their  upper  ends,  the  centre  post  0.  I  nave 
dotted  this  below  to  show  where  it  will  be 
cut  off,  and  on  to  the  end  there  con  be  an 
ornamental  pendant  subsequently  attached, 
such  as  U,  A  similar  one,  reversed  and 
longer,  to  allow  of  tho  thickness  of  the 
thatch,  con  be  placed  on  the  top  to  hold  a 
weathercock,  if  desired.    These  must  be 
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turned.  If  the  top  one  is  to  be  added,  I 
should  uot  bring  tho  rafters  m  an  r  to  the 
■  lid  of  the  middle  post  than  IHn.,  which  the 
tli.iti.-h  will  about  cover  and  conceal.  A 
thatcher  will,  instead  of  this  external  orna- 
ment, form  one  of  the  thatch  itself,  if  told 
to  do  ho  ;  but  some  finish  of  the  kind  is 
advimible,  or  a  zinc  conical  cap  fitted  on 
and  {tainted,  which  will  make  a  good  pro- 
Wtioii  against  the  weather.    This  is  all  a 
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have  got  thus  far,  it  will  bo  seen  that  by 
uiting,  at  first,  a  fixed  post,  the  work  of 
attaching  the  rafters  is  much  simplified,  and 
DM  bo  done  single-handed,  whereas  it  is 
vary  difficult  to  work  with  a  short  separate 
bit  of  Jiost.  although  it  is  quite  possible  to 
do  so.  There  will  be  no  great  difficulty  in 
sawing  it  off  afterwards,  us  it  is  held  at 
both  ends  steadily  until  the  saw  is  fairly 
through  it.  Of  course  you  need  not 
ram  it  or  lot  it  in  deejay,  as  you  have 
to  do  with  the  other  posts,  unless 
you  mean  to  leave  it  permanently. 
The  framework  of  a  good  substantial 
atmimur-housij  will  thus  be  finished,  with 
the  exception  of  the  battens,  which  are  to 
be  muled  from  rafter  to  rafter  to  carry 
the  thatch,  and  which  may  bo  put  on 
about  a  foot  apart,  not  wider.  It  does  not 
•nutter  much  what  the*o  are  ;  ouly  they  will 
be  visible  from  the  inside  by  those  who  like 
to  crane  their  nerks  for  the  purpose  of  in- 
specting them  The  lighter  ends  of  poles, 
or  split  stufi  like  hurdle-rails,  will  do  well 
enough  for  the  greater  number.  You  should 
put  the  stoutest  below,  because  they  will  be 
shorter  and  shorter  as  they  get  nearer  the 
Hummit.  Remember  tho  ends  need  not  be 
fitted  together  in  any  way,  as  these  cross 
Imttons  may  be  nailed  one  above  another  like 
Fig.  -~.  The  first  layur  of  straw  or  reed  is 
1-vid  on  these  and  sewn  or  tied  on  with  tarred 
t  wine,  and  on  the  foundation  thus  laid  sub- 
sequent layers  are  attached  with  what  are 
called,  I  believe,  "&pits,"  which  resemble 
hairpins  suitable  for  Mrs.  Blundcrborc. 
They  are  made  of  rods  of  split  hazel,  about 
lift,  long,  the  section  being  triangular,  aud 
are  sold  in  bundles  us  straight  sticks  pointed 
if.  both  ends.  The  thatcher.  with  a  peculiar 
dexterous  wrench,  twists  and  bends  them  in 
the  middle,  the  twist  preventing  breakage ; 
aud  I  niuy  add  that  an  amateur  is  pretty 
sure  to  fail  in  this  work,  which  needs  practice 
'  strength  o:  wrist  for  its  accomplish- 
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to  convey  away  the  greater  part  of  the  pro- 
ducts of  combustion,  but  by  drawing  tho 
flame  downwards  tho  gas  and  air  are  highly 
heated  before  reaching  the  point  of  combus- 
tion. A  comparison  of  the  three  exhibits  is 
not  easily  made  by  viewing  them  in  the  nave, 
but  tho  effect  of  the  Siemens'  regenerative 
burner  will,  when  the  arrangements  are 
complete,  be  well  seen  in  tho  Concert-Room. 
Tho  larger  sizes  burn  from       to  80  cubic 


feet  per  hour,  g 
while  the  smaller 


THE  0A8  AND  ELECTRIC  EXHIBI- 
TION AT  THE  CRYSTAL  PALACE. 

A  LTHOrOH  tho  "  international  electric 
and  gas  exhibition  "  was  opened  at  the 
Crystal  Palace  last  woek.  it  is  not  yet  com- 
plete, the  electric  exhibitors  being  notable 
chiefly  for  their  absence.    The  official  titlo 
places  "electric"  before  "gas";  but  it  is 
clour  that,  so  far  as  variety  of  exhibits  is 
concerned,  the  gasmen  will  take  the  lead, 
though  there  will  eventually  be  some  novel- 
ties in  electric  lighting  which  .will  attract 
much  attention.    The  north  nave  with  its 
courts  aud  the  annexe  is  appropriated  to 
tii«  electricians,  while  the  gas  appliances  are 
shown  in  tho  south  nave,  its  courts,  and  the 
west  corridor.    At  the  time  of  our  visit  the 
south  nave  was  illuminated  by  Sugg  and 
Co.,  Bray  and  Co.,  and  the  Siemens  Patent 
Gas  Light  Co.,  with  hanging  lamps  of  about 
WO  candle-power  each,  of  the  different  pat- 
terns adopted  by  the  firms,  while  one  of 
Sucg'a  1,000  caudle- burners  on  the  argand 
principle  was  hung  in  the  oo litre  line.  The 
Stamens  lamps  are  shown  in  some  variety 
■nd  power,  but  tho  principle  is  that  de- 
scribed cm  p.  532,  Vol.  XXX 1 1.,  and  bv  Dr. 
C.  W.  Siemens  {see  p.  37;).  Vol.  XXXIII.), 
tho  flame  being  drawn  down  over  a  ring  of 
porcelain  into  a  pipe  connecting  with  a 
chimney.    The  hunp  is  thus  not  only 
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give  330-candle  light.    Under  tho  best 
Oitiun  the  regenerative 
light  of  7  candles  per  cubic  foot — a  very  high 
result  indeed.    Strode  and  Co.  have  a  fine 
exhibit  in  each  division,  and  deserve  special 
mention  for  being  ready  on  tho  opening 
night.     Xcar  the  centre  transept  in  the 
north  nave  they  have  a  stand  showing  the 
Swan  incandescent  lump  in  a  variety  of 
ornamental  forms,  while  overhead  are  several 
McKenzie  arc-lights.    Looking  southward 
from  the  middle  of  the  north  nave,  the  con- 
trast between  the  electric  arc  and  gas  is  well 
marked  ;  tho  latter  being  decidedly  yellow 
and  warm,  although  burning  in  the  most 
improved,  and  unquestionably   tho  best, 
burners  to  be  found.    At  the  various  stands 
in  the  south  nave  may  lie  found  burners  of 
all  kinds  -some  professing  to  give  a  con- 
siderable economy ;  others  churning  notice 
from  the  fact  that  they  an?  so  arranged  as 
to  help  in  ventilating  the  apartment  in 
which  they  are  used.     Of  the  improved 
systems  of  incandescent  gas-lighting  there 
ure  two,  but  neither  were  on  view  at  the 
time  of  our  vimt.    M.  Victor  Poff  will,  how- 
ever, light  the  French  court  with  a  mixture 
of  gas  and  compressed  air,  said  to  be  "  over- 
heated up  to  1,200  degrees,"  which  renders 
a  gauze  of  platinum  incandescent.  This 
system  is  presumably  similar  to  that  of  M. 
Clamond,  which  we  illustrated  and  described 
on  p.  514,  last  volume,  and  which  will  be 
shown  in  the  Chinese  Court.    The  best  ex- 
hibit in  the  gas  section  is  that  of  the  Albo- 
Carbon  Light  Company,  who  have  taken 
possession  of  the  Pompoian  House,  and  fitted 
it  up  with  a  billiard-table,  a  dining-table, 
and  sundry  other  domestic  appliances,  wall 
and  pendant  lamps  aud  gaseliers.  The  hang- 
ing lumps,  each  containing  from  six  to  eight 
burners,  give  a  very  white  light  {for  gas), 
and  the  general  effect  leaves  nothing  to  be 
desired.    We  descril>ed  the  principle  of  this 
invention  in  Vol.  XXVIII.,  p.  86;  but  since 
then  the  arrangements  have  been  consider- 
ably modified,  and  the  solid  hydrocarbon 
(naphthaline)  is  now  added  to  ordinary  coal- 
gas  just  before  it  reaches  the  point  of  igni- 
tion.   The  result  is,  that  the  gas  is  enriched 
with  a  largo  proportion  of  a  light-giving 
material,  and  tho  flame  is  rendered  white 
and  brilliant   Visitors  to  the  exhibition  will 
certainly  make  a  note  of  the  system  adopted 
in  the  Pompeian  House ;  and  when  they 
have  done  that,  they  should  go  to  the  other 
end  of  the  building,  and  see  the  effect  pro- 
duced by  the  Duplex  Electric  Light,  Power, 
and  Storage  Com{>any  in  tho  Roman  Court, 
where  they  have  fitted  up  a  drawing-room 
and  a  kitchen  with  incandesccmt  lamps, 
and  promise  a  display  of  cooking  by  means 
of   electricity.     The    incandescent  lamps 
exhibited  by  this  company  have  two  loops 
(hence  the  name  of  duplex,  wo  suppose} ;  but, 
considering  that  tho  number  of  wires  is 
thereby  doubled,  the  advantage  is  doubtful, 
especially  as  tho  light  given  is  no  more  for 
two  carbon  fibres  than  can  be  obtained  with 
one.     The  company  also  exhibit  a  hand 
dynamo,  to  be  driven   from  a  large  fly- 
wheel, with  a  few  small  incandescent  lamps 
attached  just  above  the  dynamo.    Just  what 
is  sought  to  be  proved  by  this  exhibit,  it  is 
impossible  to  say ;  but  it  will  bo  useful  as 
demonstrating  tho   fact   that  tho  energy 
which  can  be  exerted  through  a  man's  arm 
is  capable,  by  suitable  means,  of  being  con- 
verted into  light.    A  number  of 


appliances  are  shown  in  the  court,  and  by 
means  of  vacuum  tubes  and  other  apparatus 
in  motion,  the  company  have  produced  an 
attractive  exhibit.  Returning  to  the  gas- 
lighting  section,  near  the  Pompeian  House, 
will  be  found  a  Oft.  buoy,  with  the  ap- 
pliances for  using  Pintsch's  pis.  This  buoy 
has  a  lantern  and  dioptric  lens,  and,  when 
fully  charged  to  a  pressure  of  about  !M>lb. 
per  square  inch,  holds  enough  gas  to  last 
for  three  months  continuously.  A  number 
of  these  buoys  ore  employed  off  some  of  the 
principal  harbours  in  this  country,  and  are 
found  to  give  great  satisfaction,  not  only  to 
the  harbour  board,  but  also  to  mariners. 
Close  by  is  a  portion  of  a  first-class  ruilway- 
carriago, showing  the  application  of  Pintsch's 
system  to  the  lighting  of  trains.  The 
gas  is  compressed  in  u  cylinder  placed 
beneath  the  framing,  and  sufficient  is 
carried  to  last  for  thirty-six  hours,  the  cost 
being  stated  to  be  less  than  half  that  of  the 
usual  oil-lamp.  Alongside  of  this  exhibit 
the  Portable  Gas  Apparatus  Company  show 
the  application  of  their  gas  (tuado  from 
gasoline),  to  the  lighting  of  railway-carriage 
lamps,  and  also  the  working  effect  of  Clark's 
high-pressure  governor.  In  this  apparatus 
the  gasoline  is  not  merely  used  to  saturate 
air  with  a  hydrocarbon,  but  is  subjected  to 
destructive  distdlation  and,  mixed  with  warm 
air,  forms  a  "  permanent  gas  of  high  illu- 
minating power."  Gas-engines  are  shown 
byCrossloy  Brothers  (Limited),  and  by  the 
Turner  Gas  Engine  Company,  while  "ac- 
cessories "  in  great  variety  are  exhibited  at 
tho  various  stalls.  By  "accessories"  we 
include  those  relating  to  the  branches 
of  heating,  cooking,  and  lighting.  We 
have  not  space  merely  to  enumerate  the 
various  devices  exhibited  in  the  shape  of 
cooking  and  heating  appliances ;  but  we  shall 
toko  an  opportunity  of  describing  any  really 
useful  novelties  at  some  future  time,  when 
the  exhibition  is  more  complete.  In  the 
West  Corridor,  Deano  and  Co.  have  a  col- 
lection of  Mr.  Fletcher's  devices,  comprising 
heating  stoves  and  gas  and  petroleum  fur- 
naces, cooking  appliances,  and  all  sorts  of 
useful  apparatus  for  the  laboratory,  the 
kitchen,  and  the  house.  His  asbestos  gat- 
stoves  undoubtedly  take  the  first  place,  for 
they  have  all  the  appearance  of  a  "cheer- 
ful "  coal  fire,  and  give  out  an  intense  heat. 
Amongst  other  gas-stoves  exhibited  may  be 
mentioned  those  with  a  fireclay  back  and  a 
cast-iron  grating  in  front,  on  which  platinum 
wires  are  arranged.  Tho  fireclay  and  the 
cast-iron  become  hot,  und  radiate  the  heat, 
while  the  thin  platinum  wires  becoming 
incandescent  impart  "  liveliness "  to  the 
fire ;  but  they  are  not  to  bo  compared  with 
Fletcher's  for  a  fire  which  has  ull  the 
"  cheerfulness "  so  much  desired  without 
tho  smoke,  dust,  and  dirt  of  coals.  The 
Hygienic  Heating  and  lighting  Company- 
exhibit  specimens  of  Clark's  Syphon  gas- 
stoves,  giving  "  both  bght  and  neat  while 
condensing  injurious  vapours  by  a  special 
patented  internal  arrangement/'  In  ap- 
pearance these  stoves  resemble  three  pipes 
connected  at  top  and  bottom,  the  centre  one 
containing  tho  lamp  or  burner  as  the  case 
may  be.  It  is  not  quite  clear  why  they  are 
made  with  both  lamps  and  burners—  unlets 
under  some  conditions  the  light  is  con- 
sidered a  disadvantage,— as  it  is  quite  clear 
they  give  the  same  amount  of  heat  in 
any  circumstances.  There  are  not  a  few 
appliances  in  this  gus  exhibition  which  must 
be  condemned,  on  sanitary  grounds,  unless 
they  are  placed  beneath  a  flue,  or  in  some 
situation  where  the  products  of  combustion 
are  taken  out  of  the  air  breathed  by  human 
lungs.  Some  persons  apjicar  to  think  that 
if  a  gas-flame  is  blue,  and  no  smoke  is 
visible,  that  it  may  bo  safely  used  in  any 
position  ;  but  even  assuming  the  gas 
to  be  perfectly  pure, 

bo  produced,  and  if  some  arrangement 
for  "  condensing  "  or 
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adopted,  it  ought  to  be  taken  away  by  moans 
of  a  Hue.  Amongst  othiT  notable  exhibits 
connected  with  gas,  we  may  specially  men- 
tion a  beautifully  mafic  patent  Beale  gas  ex- 
hauster, constructed  by  Bryan,  Doukin  and 
Co.,  the  formation  of  which  is  shown  by 
a  model.  The  one  engine  drives  two  ex- 
hausters coupled  dirwt,  the  screwdown 
valves  being  bolted  to  the  exhausters,  and 
till  combined  on  one  bed-plate.  II.  Greene 
and  Co.  exhibit  at  their  stand  a  patent 
hydrostatic  grig  governor,  which  "  cannot 
get  out  of  order  by  wear,"  and  a  hydro-in- 
cubator, which  works  at  a  cost  of  one  penny 
per  week  with  90  eggs.  This  has  a  small 
boiler  by  the  side  of  the  case,  and  a  toler- 
ably large  reservoir  for  the  water  over  the 
eggs.  Judging  by  nppearsmees,  it  is  as 
simple  a  device  as  can  be  imagined  for  an 
incubator,  and  we  shall  probubly  have  some- 
thing more  to  say  about  it. 

Although  the  arrangements  for  the  e  lectric 
lighting  are  in  a  backward  state,  there  are 
several  stands  already  occupied,  and  the 
majority  will  bo  completed  by  Christmas. 
Strode  and  Co.  show  McKcnzie's  arrange- 
ment for  lighting  gas  jets  at  a  distance  oy 
means  of  a  spark  between  platinum  points  ■ 
a  bichromate  battery  with  lifting  plates  and 
an  induction  coil  being  the  necessary  appli- 
ances; H.  and  E.  J.  Dale  have  u  large 
assortment  of  electrical  appliances,  and  many 
other  stalls  are  remanctd  from  the.  previous 
exhibition — for  instance,  the  working  model 
of  the  iSykos'  electric  lock  and  block  system 
The  Electric  Light  Carbon  Co.  show  carbon 
rods  coated  with  copper,  wired  through  the 
centre  or  cored  with  metallic  composition 
for  bettor  conductivity,  and  hollow  for  re 
oeiving  colouring  or  other  matter.  The 
Electric  Lighting  Supply  and  Fitting 
Co.  show  Hedge's  switches  and  "re- 
liable "  cut-out,  adjustable  to  bhH  with 
any  desired  current.  Amongst  these  is 
a  switch  used  with  the  Crompton  10,000 
candle  arc  lamp  at  the  lost  exhibition,  look- 
ing bat  little  the  worse  for  the  wear.  The 
Electrical  Trading  Company  exhibit  several 
of  the  inventions  of  Air.  C.  V.  Hoys,  iu  th 
shape  of  measuring  instruments  (one  of 
which  we  described  on  p.  :}2."1,  Vol.  XXX I V.) 
and  samples  of  the  Borthouel-Borel  cable* 
which  we  recently  noticed.  Amongst  methods 
for  laying  cables  underground^  Meyer's 
patent  permanent  way  will  uttract  attcu 
tion.  In  this  system  the  cabins  ore  laid 
between  tiles  which  shut  down  upon  one 
•  with  suitable  tongues  and  grooves, 
!  being  filled  up  with  asphnlto 
pitch.  The  cables  con  thus  bo  packed 
tier  upon  tier,  and  while  thoroughly  pro- 
tected from  wet  are  not  very  difficult* to  get 
at.  Doulton  and  Co.  ulso  show  specially 
devised  "preservation  pipes"  of  earthen- 
ware with  ground  joints  raised  upon  chairs. 
The  joints  are  held  in  place  by  wedges 
driven  in  between  the  flanges  on  the  pipes 
and  the  cheeks  on  tho  chairs,  the  sealing 
being  mode  with  cement.  The  Alhambra 
Court,  a  favourite  spot,  will  be  illuminated 
by  Wcrdcnnan  semi  -  incandescent '  lamps 
and  Lea  arc  lights,  which  are  said  to  be  of 
a  new  type.  Fcminti.  Thompson,  and  Ince 
will  light  the  Ilandcl  orchestra  and  the 
Italian  Court,  the  former  with  a  1100  ampere 
arc  light  and  tho  latter  with  300  20-candle 
incandescent  lamps — the  machines  being 
placed  on  the  ground  -  floor.  Gerard  and  Co. 
will  have  some  of  the  lamps  in  the  nave,  and 
a  fow  other  exhibitors  will  show  the  electric 
light,  while  there  will  be  a  fairly  complete  dis- 
play of  electric  apparatus  and  materials  gene- 
rally; but  it  seems  clear  that  the  gas  section 
will  be  the  most  interesting  portion  of  the 
exhibition.  Probably  with  the  new  year 
lbs  arrangements  will  be  fairly  complete, 
but  at  present  there  arc  no  signs  of  some  of 
the  electricians.  Visitors,  however,  will  find 
plenty  to  occupy  their  attention  in  the  gas 
section,  which  i*  alone  worth  a  journey  to 


THE  ACHROMATIC  OBJECT- 
GLASS— XIII. 

By  W.  Buauiivuy. 
(Cvntn,atd  from  page  290.) 
OIXCE  tho  condition  of  achromatism  does  nut 

0  preclude  a  slight  variation  in  tho  consti- 
tution of  tho  residual  spectrum,  we  must  next 
inquire  whether  any  other  influeneo  can  bo 
brought  to  hour  upon  "this  focal  imperfection,  by 
which ,  thu  colour  shall  bo  wholly  or  partly 
destroyed.  Wc  have  wvn  that  the  primary 
cause  of  this  incomplete  union  in  the  irrationality 
of  the  spectrum,  or  thu  inequality  with  which 
the  colours  are  dispersed  by  different  media.  To 
remove  it  by  u  radical  change  in  the  consti- 
tution of  the  glass,  is  not  nt  present  possible  :  fur 
wo  requiro  a  crown  of  lens — or  a  flint  of  greater 
—action  on  the  interior  ruys,  without  corre- 
spondingly altering  the  extreme  lines.  The 
composition  of  a  medium  of  this  character  his 
not  yot  been  discovered. 

But  if  tho  requisite  chxngo  in  thu  inherent 
action  of  a  substance  is  not  attainable,  cannot  the 
shape  of  its  surfaces  be  m>  disposed,  that  its  ulti- 
mate effect  shall,  to  a  certain  extent,  agree  with 
what  is  required  'f  A  certain  length  of  spectrum 
has  to  be  produced,  and  we  are  not  confined  to 
one  way  of  doing  it.  Its  extent  depends  on  the 
obliquity  with  which  tho  rays  leavo  the  second 
emergent  surface ;  and  our  object  must  bo  to 
inquire  whether  any  modification  in  the  internal 
relation  of  the  coloured  spaces  is  caused  by  tho 
pro-emergent  refraction. 

In  a  series  of  articles  published  in  this  journal 
some-  time  ago,  I  gave  an  account  of  Brewster's 
'•  Researches  on  tho  Irrationality  of  the  Spec- 
trum." He  has  shown  that  a  slight  variation  in 
the  allotment  of  tho  colorific  intervafo.  is  found 
in  differently  produced  (ixtctra  of  equal  length. 
In  a  primary  sense,  equal  spectra,  from  tho  same 
kind  of  glass,  must  always  proceed  from  rays 
leaving  tho  second  surface  under  thu  same  angli*. 
Hut  the  rays  arc  dispersed  before  they  roach 
tho  emergent  surface  ;  and  this  interior  disper- 
sian  must  have  some  effect  upon  the  exterior 
spectrum.  To  emerge  at  Uie  same  angle  from  a 
large  or  small  angled  prism,  the  first  incident 
ray  must  enter  the  first  surface  unJer  widely- 
differing  obliquities,  and  consequently  the  in- 
ternal dispersion  will  vary  accordingly.  Now 
what  is  the  essential  difference,  besides  their  un- 
equal extent,  between  a  spectrum  produced  by  a 
low  angle  of  incidence,  and  one  formed  by  a  ray 
of  great  obliquity  t 

We  estimate  the  dispersion  of  a  ray  by  tho 
angular  extent  to  which  it  is  separated. 
The  refractive  index  of  a  colour  is  s  con- 
stant quantity  ;  therefore  the  angles,  of  whose 
sines  it  is  Uie  ratio,  cannot  increase  by  equal 
differences.  When  angles  ore  very  small,  we 
take  their  differences  as  corresponding  to  the 
differences  of  their  sines ;  but  when  thry  are 
large  this  proportion  is  not  applicable.  Conse- 
quently we  may  infer  that,  with  different 
deviations  of  the  mean  ray,  some  of  the  colours 
will  l<e  more  expanded  than  others. 

Referring  to  the  table,  which  shows  the  effect 
of  irrationality  when  C  and  (»  are  united,  it  will 
bo  observed  that  the  E  ray,  or  green  index,  is 
tho  middle  of  the  residual  culoura,  so  that  we 
may  refer  the  requisite  alteration  of  the  colorific 
spaces  to  this  ray  alone.  li  a  crown  lens  act*  less 
energetically  on  this  ray,  the  places  of  the  ethers 
will  also  be  reduced ;  and  if  one  lino  can  bo  made 
coincident,  the  others  will  bo  very  nearly  so. 
This  green  colour  seems  to  be  the  most  obtrusive. 
Mr.  Wuriham,  in  treating  of  thu  achromatism  of 
the  microscope,  says,  with  reference  to  the  test  by 
mercury  globule  :— 

"  On  placing  the  globule,  cither  in  or  out  of 
focus,  the  luminous  point  expands  into  a  ring. 
If  the  object-glass  is  Mudtreotrtrltri  for  colour, 
the  bright  ring  appears  icilhm  the  focus,  the 
outer  margin  is  rest,  and  the  inner  circle  yrttn. 
If  tho  lens  is  ore rrerrrettxl,  the  bright  ring  appears 
without  tho  focus,  with  the  colours  in  the  same 
order  as  before.  When  this  is  corrected,  as  far  as 
practicable,  a  pale  green  colour  only  is  percepti- 
ble beyond  the  focus.  This  arises  from  tho 
secondary  spectrum,  or  relative  distance  in  the 
width  of  the  prismatic  colour-spaces  of  the  crown 
and  flint ;  and  seems  to  be  a  variablo  condition, 
according  to  the  composition  of  tho  glass  em- 
ployed." 

By  considering  this  green  ray  as  a  variable 
line,  showing  the  contraction  of  the  lower  fulf 
and  the  expansion  of  tho  upper  half  of  the  spec- 

1  tram,  or  net  co  m,  Brewster  found  that  tho 


effect  of  various  refractions  could  be  ( 
the  following  manner  :— 

1 .  When  a  ray  pauses  from  a  rare  to  a  dense 
medium  the  lower  half  is  expanded  ;  hut  if  it 
passes  in  the  contrary  direction  Uie  lower  half  is 
contracted,  by  increasing  the  angle  of  im  idenct. 
The  greater  dispersion  occurring  in  tho  second 
case,  the  whole  effect  of  a  prism  is  to  coutraut 
the  red  and  green  |wrl,  under  an  increasing  ob- 
liquity of  the  incident  ray. 

2.  Consequently,  when  rcfrue  lion  Likes  pint  e 
from  a  dense  to  a  rare  medium,  in  a  specif UOI 
formed  by  a  high  refractive  pow  er,  red  and  grc  n 
will  lie  lc.^i  eoutraeted  than  in  an  equal  spectrum 
produced  by  a  great  refractive  ingle  of  a  sub- 
stance with  a  low  refractive  power. 

Brewster  found  that  these  thconliud  deduc- 
tions were  confirmed  by  experiment ;  for  by  in- 
clining a  small  prism,  in  oidcr  to  achromatiao  a 
large  unc  of  the  same  glass,  there  remained  ur. 
outstanding  ffrveu  colour,  similar  in  charact' t , 
but  opposite  in  positiun,  to  that  produced  freu. 
two  different  glasses.  And  on  trial  with  flint 
and  crown-glass  prisms,  it  was  found  possible  to 
correct,  und  even  over-correct,  the  secondary 
colour,  by  an  opiioning  colorific  cbing« 
due  to  the  variable  obliquity  of  the  in- 
cident rnv.  With  a  crown-glass  prism,  angle 
41*  1 1',  and  a  flint  of  angle  •)(*'  -S'.  the  outstand- 
ing green  fringe  had  the  samo  [Kisition  as  iii  an 
ordinary  achromatic  combination — viz.,  tow-arcl* 
thu  vertex  of  the  flint,  thus  showing  that  it  had 
the  Uatt  action  on  green  light.  With  the  same 
crown  prism  and  a  flint  of  much  greater  angle, 
66",  the  position  of  the  fringe  was  reversed. 
'.  Here  the  increased  flint  dispersion  inssls  a  greater 
'  inclination  of  the  crown  prism,  which  contracts 
the  green  so  much  that  the  secondary  spectrum 
is  ovcrcorrccted,  and  the  preponderance  is  ob- 
tained bv  tertiary  colour.  This  / 
tho  conclusion  tliat  witli  certain  prismatic  i  _ 
the  two  opposing  effects  will  exactly  balance. 
On  trial  being  made  with  flint  angle  G2"  in 
combination  with  tho  same  crown  prism, 
achromatism  was  perfect. 

Several  important  conclusions  may  be  drawn 
from  Brewster's  investigations.  I-'irrt ,  it  ap- 
pears that  thu  form  of  a  lens,  as  well  as  its  foea) 
length,  has  considerable  influence  on  its  disper- 
sion ;  and,  secondly,  tliat  by  increasing  the 
convexity  of  the  inner  convex,  or  diminishing 
the  concavity  of  the  inner  concave,  the  secondary 
colo fir  may  be  reduced.  But  the  chief  inference 
is :  -the  rays  should  leavo  the  lower  refractive 
medium  at' a  Un  angle  than  that  with  which 
thiy  enter  the  denser  medium.  (Jr.  applied  t, 
lenses,  the  inner  convex  curve  should  be  of 
thortrr  radius  than  the  adjacent  concave.  Ho 
that  it  appears  the  condition  of  marginal  contai :. 
however  convenient  it  may  be  in  practice,  is  not 
the  best  arrangement  for  securing  pcrtV.  t  achro- 
matism. 

Theory  indicates  that  the  interior  curves  of  a 
combination  have  the  greatest  influence  upon  the 
final  correc  tion  for  colour.  The  aim  must  be  to 
cause  tho  ray  to  leave  the  lens  in  the  same  state, 
as  near  as  possible,  in  which  it  entered  ;  und  this 
does  not  seem  attainable,  if  a  large  amount  rif  re- 
fraction is  left  to  the  back  surface.  Pruljohiv 
■  slight  corrective  influence  nnv  bo  usefully 
J  by  it  ;  but  the  chief  '  part  of  thi 
must  bo  accomplished  within  the 
lens.  To  quote:  the  words  of  Mr.  Wen- 
ham,  which  arc  as  applicable  in  this  cast 
as  they  are  to  tho  microwupu :  -"Achromatism 
in  the  microscope  object-glass,  like  that  of  other 
perfectly -corrected  optical  combinations,  inustbc 
the  reunion  of  the  rays  of  the  spectrum,  >  io*r  to 
the  final  emergent  surface  of  the  system."  And 
so  must  it  be  with  the  telescope  ;  correction  for 
colour  eanne>t  be  far  removed  from  the  ecntic  of 
the  combination. 

These  considerations  relate  to  the  general 
structure  of  thu  object-glass :  but  the  influence 
which  may  bo  obtained  from  the  procedure 
adopted  to  remove  spherical  error  should  nut  W 
neglected.  The  sphericity  of  the  lens  indues 
a  species  of  chronuitism  very  similar  to 
general  spherical  aberration.  To  quote  ogam 
from  tho  samo  eminent  authority. — "Correc- 
tion for  spherical  aberration  is  intimately  related 
to  that  of  colour;  a  single  lens,  when  finally 
ai'hromatised,  being  also  nearly  fret-  from 
spherical  error."  A  spherical  surface  causes  a 
similar  aberration  for  each  of  the  dilfer.-nt 
colours ;  it  can  be  figured  absolutely  correct  for 
one  colour  only,  though  the  correction  of  Uu 
rest  will  be  partly  obuiined  ut  the  same  time. 
Hence,  there  wLU  be  some  variali-ity  in  the. 
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amount  o(  aphorical  chromatism,  according  to 
the  ray  fur  which  the  surface  happens  to  bo 
n<Mt  agreeably  fashioned. 

Although  i"t  ia  impoaiblo  to  distinguish,  by 
mivluii:  .1  mouriB,  which  of  tvo  surfaces  is  tho 
most  suitable  for  truly  refracting  a  ray  of  a  given 
index,  y<  t  it  La  ovidont  that  for  spherical  ehro- 
ni.it  i  an  i,  ono  or  both  surface*  of  a  lens  may  be 
under  or  over-correct  without  appreciably  affect- 
ing iu  general  freedom  from  aberration.  ThU, 
of  course,  can  not  bo  viaibly  ahown,  for  it  ia 
warmly  appreciable  in  comparison  with  the 
general  prismatic  dispersion,  but  it  exists,  never- 
theloaa ;  and  when  the  chief  chromatism  ia 
corrected  by  a  suitable  proportion  of  foci,  small 
matters  become  important  in  securing  a  final 
luLanco  of  error.  In  a  parabolic  mirror,  there  ia 
one  delinitu  value  for  the  aberration,  for  the  ray 
is  unchanged  in  tranamiiwion  .  but  in  refraction, 
there  ia  a  definite  aberration  value  for  each  of 
the  ditlerent  indices.  The  curves  which  will 
destroy  those  urrora  must  evidcntlv  be  of  the 
MA  family,  but  varying  in  magnitude.  Thna, 
for  parallel  rays  falling  on  a  convex  aurface,  the 
combination  curves  are  ellipses,  having  tho  vertex 
and  back  focus  alike,  hut  varying  in  their  con- 
vexity. If  u  curve  be  so  fashioned  as  to  cut 
through  soma  are  all  of  these,  there  will  be  a 
minute  diffvrunce  in  tho  focal  orror,  consistent 
with  equally  distinct  focal  points. 

Although  it  is  not  iwssiblo  to  gauge  the  cor- 
rectness of  a  curve,  for  any  specified  colorific 
refraction,  yet  its  effect  should  be  readily  dis- 
cernible in  a  nearly  correct  combination.  Hear- 
ing in  mind  tho  surplus  dispersion  which  is 
inae|iurabio  from  crown  refraction ;  it  would 
mum  to  indicate  that  both  the  curves,  and 
t»pet  ially  the  second  one,  should  be  worked  to 
destroy  tho  colour  aa  much  as  possible,  even  nt 
the  risk  of  incurring  a  alight  addition  to  tho 
minimum  aberration  attainable.  As  to  the  flint 
lena,  1  believe  a  very  great  power  in  final 
chromatic  correction  may  be  developed  by  a  suit- 
able curve  to  its  inner  surface.  General  con- 
siderations show  that  its  concavity  should  bo 
reduced  as  much  aa  jKSSsihlc,  due  regard  Wing 
had  to  other  conditions  ;  so  that  it  ia  probable 
that  in  removing  it  from  sphericity,  a  graduated 
depression  from  centre  to  circumference  must 
underlie  any  (.articular  curvature  lliat  may  be 
assigned  to  it.  Alterations  of  this  character, 
Although  tiny  do  not  admit  of  more  than  a 
gonaral  indication,  must  form  the  boaia  of  any 
process  for  destroying  the  residual  spectrum  by 
counteraction  among  the  various  curves. 

Kriut  ic  is  Section-  XII. — Two  diagrams 
were  inserted  ill  Prof.  Young's  paper  which  havo 
no  connection  with  it.  They  should  have  been 
reserved  for  a  succeeding  section. 

(7Y.  ht  continued.) 


SAFETY-VALVES. 

ON  the  30th  October,  1H7H,  an  accident 
occurred  at  the  Union  Workhouse,  Maccles- 
field, by  which  three  persons  lost  their  lives,  and 
the  master  of  tho  house  was  also  very  near  falling 
a  victim.  Tho  occurrence  which  led  to  this 
fatality  was  a  very  ordinary  and  a  very  simple 
one.  Indeed,  had  it  taken  place  in  moot  boiler 
houses,  it  would  in  all  probability  have  excited 
no  alarm,  or  even  surprise,  and  would  never  have 
Ik  en  heard  of  by  tho  outside  public.  The  fatality 
was  due  to  nothing  more  or  less  than  the 
blowing  off  of  a  safi'tv-vulvc,  something  which 
occurs  almost  every  day  with  a  groat  number  of 
boilers.  As  in  thia  particular  instance,  however, 
loss  of  life  resulted,  an  inquest  had  to  be  held, 
and  public  attention  was  thus  drawn  to  it. 

The  valve  was  of  the  kind  known  as  Holt 
liloyd'a  l'atont,  respecting  which,  without  going 
here  into  any  detailed  description  of  the  valve, 
it  will  bo  sufficient  for  our  present  purpose  to  any 
that  it  is  capable  of  blowing  off  a  large  quantity 
of  steam  in  a  very  short  time,  tho  linkers  claim- 
ing for  it  that  it 'has  "tho  hrgest  possible  outlet 
fjr  tho  discharge  of  steam,  with  the  least  opposing 
weight."  Ontheoccasion  inquestionitprovedto  be 
the  re  verse  of  a  "  safety  "  valve,  though  that  was 
probably  no  fault  of  the  valve ;  the  quantity  of 
steam  suddenly  set  free  was  so  great,  and  the 
«|weo  within  the  boiler  house  so  limited  and  so 
difhcull  of  access,  that  before  two  men  who  were 
in  tho  atokehole,  and  another  who  waa  on  tho  top 
of  tho  boiler  could  make  their  escape,  they  were 
overpowered  by  tho  great  volumo  of  escaping 
steam,  and  either  suffocated  or  scalded  to  death. 


The  evidence  adduced  at  tho  inquest  showed 
that  the  only  access  to  tho  stokehole  was  by 
moans  of  a  ladder  loading  down  into  it  from  the 
yard  and  another  bidder  from  the  atoke-holo  to 
the  top  of  tho  boiler,  waa  the  only  mode  of 
access  to  the  umier  part.  When  the  escape  of 
•team  from  tho  safety-valve  took  place,  tho 
coping  stones  were  blown  off  the  wall  in  front 
of  the  boilers,  and  the  door  opening  into  tho 
boiler  house  from  tho  yard  waa  blown  violently  to. 
One  of  the  boilers  in  the  house  was  at  rest, 
and  one  of  the  men,  in  his  anxiety  to  escape,  had 
made  his  way  into  the  furnace  tube  of  tho  empty 
boiler,  when  he  was  found  suffocated.  Space 
will  not  permit  of  our  referring  to  several  interest- 
ing features  about  this  accident,  which  was  made 
the  occasion  of  several  homilies  by  chief  engineers 
and  others,  on  the  enormity  of  making  safety- 
valves  without  waste-pipes.  It  is  on  this  latter 
point  that  we  wish  first  to  make  a  few  observa- 
tions, as  although  had  the  valve  above  mentioned 
b?en  furnished  with  a  waste-pipe  for  carrying 
away  the  steam,  the  men's  Uvea  would  probably 
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not  have  boon  lost,  we  think  that  the  Macclesfield 
I  incident  points  ruther  to  the  great  folly  of  build- 
I  ing  inclosed  boiler-house*,  access  to  and  from 
which  is  so  very  difficult,  ruther  than  to  the 
necessity  for  oseapo-pipes.  Many  engineers 
indeed  have  a  very  strong  objection  to  waste- 
pipes  under  almost  any  circumstances,  but 
especially  aa  they  are  frequently  found  arranged 
It  is  not  an  uncommon  thing  to  see  safety-valve 
waste-pipes  carried  straight  up  through  the 
boiler  house  roof,  or  often  a  considerable  distanco 
horizontally,  and  then  made  to  rise,  and  in  many 
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instances  this  is  done  without  any  drain- 
pipe being  inserted  in  tho  lowest  point 
of  the  pipes  for  draining  away  the  water 
of  condensation.  With  such  an  arrange- 
ment, water  ia  almost  sure  to  accumulate  in  the 
pipes,  and  some  years  ago  a  most  disastrous  ex- 
plosion occurred  through  the  water  in  such  a  pipe 
becoming  frozen  solid  and  thus  rendering  the 
safety-valve  completely  inoperative.  Only  a  week 
or  two  ago  tho  writer  saw  two  men  deluged  with 
a  shower  of  hot  water  by  the  testing  of  a  safety  - 
valvo  fitted  with  a  waste-pipe,  under  the  out- 
let of  which  they  were  standing  outside  the 
boiler-house.  The  object  of  waste-pipes  attached 
to  safety-valves  is  of  course  to  obviate  the  nuis- 
ance of  the  escaping  steam  whenever  the  valves 
blow  off.  liut  safety-valves  as  n  rule  ahonld  not 
blow  off ,  and  when  {hey  do  they  ought,  in  our 
opinion,  to  become  a  nuisance,  so  that  the  at- 
tendant may  leave  them  blowing  aa  little  as 
possible.  If  the  valves  are  in  order,  blowing  off 
means  that  the  steam  pressure  ia  getting  too  high, 
and  thia  ought  to  be  mado  demonstratively  ap- 
perent  to  everybody  about  the  boilers.  \Vasto 
is  taking  place  whenever  steam  escapes  from  a 
safety -.'alve,  and  when  valves  become  leaky,  as 
they  frequently  do,  such  waste  may  go  on  unde- 
tected and  unnoticed  for  a  long  tune,  when  the 
steam  docs  not  blow  into  the  boiler-house,  but  is 


conducted  into  tho  chimney  or  some  place  outside 
whore  it  cannot  be  so  readily  seen.  It  ia  possible 
that  under  some  circumstances,  as,  for  instance, 
when  the  room  over  the  boiler  is  used  for  drying 
purposes,  kc.,  the  escapo  of  steam  may  be  very 
objectionable,  and  waste-pipe*  f«r  carrying  away 
the  steam  may  thus  bo  essential.  I  f  the  pipe, 
however,  has  to/iar  at  all  after  leaving  the  valve, 
a  drain-pipe  ahould  in  all  cases  be  applied,  to 
prevent  the  accumulation  of  water  in  the  pipe 
and  on  the  top  of  the  valve,  which  otherwise  will 
invariably  be  found  to  take  place. 

To  avoid,  as  long  as  possible,  the  trouble  of 
grinding  leaky  safety-valves,  it  is  not  an  un- 
common thing  for  laxy  attendants,  when  valves 
are  of  the  lever  construction,  to  apply  extra 
weights,  screw-keys,  fire-bars,  bricks.  4tc,  to 
the  ends  of  the  levers.  Thia  is  a  most  objection- 
able practice,  and  one  which  cannot  bo  too 
strongly  condemned,  as  when  the  attachment  of 
miscellaneous  weights  is  permitted,  it  frequently 
opens  tho  way  to  dangerous  overloading.  If, 
therefore,  a  higher  pressure  at  any  time  is  re- 
quired, and  the  boiler  is  sufficiently  strong  to 
withstand  it,  if  tho  weight  at  the  end  of  the 
lover  is  too  light,  the  l««t  plan  is  always  either  to 
have  the  lever  lengthened,  or  to  procure  a  new 
weight  of  sufficient  size,  instead  of  attachin? 
extra  weights. 

It  ia  astonishing  to  find  to  what  on  extent 
safoty-vulvoa  are  sometimes  tampered  with  by 
ignorant  and  reckless  men  in  charge  of  steam 
boilers.  Not  only  is  additional  weight  put  on 
the  valve  when  more  steam  happens  to  lie  wanted, 
or  owing  perhaps  to  the  valve  being  leaky  and 
requiring  grinding,  but  numerous  instance*  can 
be  adduced  where  the  valvo  has  been  wilfully 
wedged  down  and  rendered  inoperative.  In  one 
instance  that  wo  remember,  a  piece  hud  been 
cut  off  a  file,  and  so  neatly  fitted  in  the  guard 
over  the  top  of  tho  lover,  that  the  fact  of  the 
valvo  being  wedged  quite  fast  could  not  have 
been  detected  had  not  the  end  of  the  lever  been 
lifted  and  tested  by  hand.  Tho  lover  or  steel- 
yard construction  of  safety-valve  it  will  be  seen 
is  peculiarly  liable  to  bo  tampered  with  and  over- 
loaded, a  weight  of  a  few  pounds  at  the  end  of 
the  lever  being  often  equivalent  to  10  or  12  times 
as  much  in  it*  effect  on  the  valve.  Hence  it  is 
always  desirable,  in  addition  to  a  lever  safety- 
valve,  to  have  a  good  auxiliary  valve  of  dead- 
weight construction,  those  of  the  external  pendu - 
lous  typo  being  probably  most  to  bo  preferred, 
and  it  is  gratifying  to  note  that  mrsd  new  l»>ilers 
are  now  furnished  with  such  a  valve.  Lever 
safety-valves  loaded  bv  a  spring  balance  at  the 
end  are  jjarticularlarly  liable  to  be  over- 
loaded, aa  this  can  generally  be  done  by  simply 
screwing  down  the  nut,  and  when  the  latter  ia 
screwed  down  to  its  fullest  extent,  the  valve  is 
often  locked  quite  fast  and  rendered  completely 
inoperative.  A  disastrous  explosion  of  a  portable 
tramway  boiler  which  occurred  at  Maidstone, 
Kent,  a  year  or  two  ago,  and  the  explosion  of  tho 
boiler  at  tho  Wicklow  Harbour  \\  orks,  on  the 
7th  September  but,  were  due  to  tho  safety-valve 
having  been  screwed  down  fast  in  this  way. 
This  contingency  may  bo  guarded  against  by 
simply  slipping  a  ferrule  over  the  screw  of  tho 
spring  balances,  aa  shown  in  Kig.  1 . 

The  "  guard  "  through  which  the  safetv-valvo 
lever  passes  is  frequently  made  too  short,  allow- 
ing very  little  lift,  and  the  writer  found  a  safety- 
valve  a  few  weeks  ago  completely  inoperative, 
owing  to  the  small,spaee  (only  about  the  eighth  of 
an  inch)  between  the  top  of  the  lever  and  tho 
guard,  having  become  tilled  with  dirt.  It  is  n 
good  plan  to  havo  the  top  of  tho  guard  open,  aa 
shown  at  Fig.  2.  When  arranged  in  this  way  it 
will  be  seen  that  it  ia  ini]>ossible  to  wedge  down 
the  valvo  in  the  manner  above  referred  to.  Much 
might  be  written,  did  our  space  permit,  on  tho 
importance  of  placing  safety-valves  in  open  and 
accessible  positions,  and  not  immediately  under 
roofing  Ixwms,  walla,  4c,  as  is  frequently  done. 
We  havo  seen  many  instances  in  which  tho 
safety-valve  lever  has  been  within  an  inch  or 
two  of  an  overhanging  beam,  or  passing  through 
a  wall  where  tho  insertion  of  a  small  piece  of 
wood  or  anything  would  render  it  quite  fast. 

Happily,  the  old-fashioned  type  of  safety  -  valve, 
where  the  valve  spindle  passed  through  a  packed 
stuffing-box,  has  now  almost  entirely  [KiMsod 
away;  but  a  few  are  occasionally  met  with  on  old 
boilers.  With  this  barbarous  arrangement  it 
waa  not  an  uncommon  thing  to  find  the  spindle 
completely  fast  in  the  stuffing-box,  and  tho 
boiler  practically  without  any  safety-valve,  and 
the  records  of  the  different  Boiler  Inspection 
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Companies  show  many  a  disastrous  explosion  to 
be  duo  to  this  cause. 

There  is  another  point  about  lover  safety- 
valve*,  inattention  to  which  has  led  to  many 
mscw  of  scalding.  Sometimes  the  swindle  U  te*> 
short,  ami  one  or  two  loom-  piiii-*  of  picking  arc 
inserted  between  the  top  of  the  spindle  and  the 
underside  f.f  the  lever.  A  friend  of  the  writer, 
sonic  time  ago,  had  a  narrow  escape  from  acald 
inp,  threugh  testing  a  safety -Tajfi  in  this  con- 
dition. The  loose  packing-pieces  fell  from  the, 
spindle,  and  the  valve  was  blown  out  of  its  Boat. 
In  the  Board  of  Trade,  reports,  issued  under  the 
new  Holier  Kxplosions  Act,  IHSi,  we  find  an 
account  of  a  boiler  explosion  at  Norwich  (No.  6), 
where  such  a  imeking-iiieee  Is-tween  the  lever 
anil  valve  Kid  evidently  Wn  used,  and  by  which 
the  driver  had  evidently  been  enabled  to  incmuo 
the  pressure  on  his  boiler  to  any  extent.  Being 
haded  by  a  spring-Uilsnoo.  the' valve  had,  in  oil 
probability,  bc-cn  lex-k.-d  fast,  and  thus  led  to  the 


.  -vnlvea  should  in  ail  cases  be  attached 
dini-t  to  the  boiler  itself,  and,  if  possible,  should 
never  be  combined  w  ith  any  other  fittinp,  such 
for  instance,  as  the  steam  junction-valve.  One 
of  the  m<«<t  disastrous  explosions  on  record  [St. 
Helen's,  1*72;  was  due  to  the  safety-valve  being 
fixed  BWn  the  steam-pipe  in  connection  with 
four  other  boilers.  The  boiler  which  exploded 
had  been  laid  ofl  for  repairs,  and  to  prevent  the 
hot  water  which  leaked  into  it  from  the  other 
luilers  dropping  upon  them,  one  of  the  workmen 
had  driven  »  wooden  plug  into  the  opening  of  the 
steam-pipe.  Win  n  the  repairs  were  completed, 
the  plup  was  forgotten,  and  the  boiler  waa  put 
to  wcrk  with  the  communication  between  the 
safety-valve  thus  completely  shut  off;  and  as, 
unfortunately,  one  pressnre-'giiago  served  for  the 
whole  range  of  1-oilers,  nothing  remained  to  give 
any  indication  of  dinp.  r.  As  the  attendant  got 
op  steam,  the  only  effect  on  the  wooden  plug 
waa  to  force  it  more  tightly  into  the  hole,  and 
eventually  the  boiler  burst  from  sheer  ovor- 
rressure.  By  thia  accident  four  persona  wen, 
killed  and  thirtes-n  injured,  and  the  whole  works 
laid  in  ruins. 

Generally,  and  on  very  many  grounds,  wo 
consider  the  lever  safety-valve  in  common 
use  ojien  to  grave  objection ;  and,  in  our 
•  .pinion,  the  best  safety-valve  equipment  for 
large  boilers  consists  of  an  external  ]>endulous 
dead- weight  valvo  and  an  auxiliary  valve,  ar- 
ranged so  as  to  blow  off  for  low  wafer  as  well  aa 
high  steam.  With  duplicate  safety-valves,  such 
as  described,  and  without  any  waste-pipes  in 
which  water  could  accumulate,  these  irniH.rtant 
fittings  would  bo  kept  in  better  order,  and 
aifidents  from  them  would  become  extremely 


BROOKES  HORIZONTAL  JOINTED 
DRAWING  COMPASS. 

T1IK  ordinary  beam  compass  is  always  more 
•>r   less  difficult  of  adjustment,   and  is 
frequently  the  cause  of  much  trouble  to  the 

solidity.    In  any  instrument  where  the  distance 


the  woiking  points  is  of  an  extended 
chiirae  tcr,  those  difficulties  aro  rarely  overcome, 
e*|s-cLilly  when  lightness  of  construction  anil 
absence  uf  clumsiness  have  been  insisted  upon. 
Mr.  W.  II.  Ilarling,  of  40,  Hatton  Oarden, 
has  introduced  Brooke's  horizontal  jointed 
drawing  compass,  which  bids  fair,  in  our 
. opinion,  for  many  ]iur]>oseM,  quite  to  take  the 
place  of  the  eld  form  of  beam  compass.  It  is 
constructed  with  two  ;irnis  of  tubular  section, 
ut  on,  e  giving  the-  greatest  strength  with  corre- 
sponding lightness ;  th,  -o  arms  are  jointed  in 
the  centre  alter  the  fashion  of  the  compass  joint, 
but  a  thumb-screw  e  nables  the  user  to  (Irmly 
.  the  unn-  it  .•:  \  .:•  -     d  a-  pU  A 


at  our  engraving  will  at  once  explain  how  thia 
is  managed,  and  it  will  bo  noted  that  the  slightest 
bending  of  the  knee  or  alteration  of  the  angle 
will  cause  a  correspondingly  delicate  reduction 
or  enlargement  of  the  diameter  intended  to  be 
struck  by  the  instrument.  By  a  simple  con- 
trivance any  needle-point  can  be  adjusted  for  uso 
us  a  centre,  and  at  the  other  end  of  the  instru- 
ment an  expanding  holder  for  the  pen  or  pencil 
point  is  providwl.  A  ],cn  is  made  and  specially 
suited  to  the  compass,  and  an  ever-pointed  pencil 
point  is  used  with  it,  though  beyond  this  there  is 
the  advantage  uf  being  able  to  use  an  ordinary 
load  pencil  point  by  reducing  the  wood  upon  it, 
as  is  usually  done  for  use  in  bow  pencils.  An 
engine-turned  knob  or  working  handle  is  con- 
trived near  the  marking  point,  and  this,  in  con- 
junction with  the  ivory  wheel  in  the  centre  of 
the  compusa,  gives  the  draughtsman  entire  eon- 
trot  over  the  instrument.  The  one  before  us  is  in 
white  metal,  and  will  strike  circle*  from  Sin.  to 
Hin.  diameter  with  the  greatest  nicety.  Other 
patterns  an,  made,  having  telescopic  arms  for  the 
production  of  much  larper  circles,  and  for  cheap- 
ness, brass  U  substituted  in  some  cases  for  white 
metal. 


and  show  clearly  h< 
conditions  requisite 
mentary,  anil  the  re 
necessary. 

Let  the  bows  ABC  and  AFHOC  (fig.  T„ 
which  are  formed  of  hollow  cylinders  of  rays  from 
the  sun,  intersect  in  A  and  C.  Rays  parallel  to 
S'  B  form  the  i>riinary  bow  ABC,  and  other  rays 


ON  RAINBOWS  PRODUCED  BY  LIGHT 


By  Wuxulm  Acmotd.* 

RAINBOWS  whieh  are  produced  by  rays  of 
light  reflected  from  a  sheet  of  water  before 
entering  the  drops  an*  only  seen  on  rare  occasions. 
They  are  nnn-concentric  with  the  ordinary  primary 
and  secondary  bows,  and  are,  as  a  rule,  of  a  frag- 
On  August  0,  l«08,  Halley.t  the 


parallel  to  S'  B  form  the  bow  AFHOC  after 
striking  the  water  at  an  angle  of  incidence,  say,  of 
80".  The  observer  at  o  sues  both  bows,  and  with 
the  same  onler  of  colours.  Therefore.,  a  portion 
of  the  ray  BMr,  after  reflection  at  r  and  striking  a 
raindrop  at  H,  is  returned  to  o,  making  the  angle 
r  Ho  equal  to  the  angle  S'B r,  about  4?'.  The  two 
bows  are  formed  by  rays  proceeding  as  if  from 
different  sources  in  the  directions  S'B  and  r  H 
respectively  j  the  bows  ore,  therefore,  inclined  to 
each  other 'at  on  angle  which  will  vary  with  the 
angle  of  incidence  n  r  S",  and  the  tertiary  bow  is 
also  inclined  to  the  reflecting  plane  at  the  same 
socio  ns  rays  from  the  sun  ore  incident  on  the 
plane,  because  rllH  being  a  right  angle,  the  angle 
HMr  is  complementary  to  HrM,  and,  therefore, 
equal  to  nr  H  or  nrS".  The  bow  AFHOC 
'  at  any  other  angl 


astronomer,  saw  a  complete  non -concentric  bow, 
and  for  clearness  1  may  here  give,  in  a  few  woids, 
such  particulars  of  his  observation  as  I  shall  re- 
quire. Ho  was  standing  by  the  Dee  in  the  evening 
when  he  saw  the  usual  primary  and  secondary 
bows,  ABC  and  EFHOD,  and  between  theni  a 
tertiary  bow  AFHOC,  (Fig.  I.)  The  order  of 
colours  in  the  tertiary  was  the  same  as  in  the  pri- 
mary bow,  and,  consequently,  where  the  secondary 
and  tertiary  bows  appealed  to  overlap  there  was 
]«>rtjon  of  a  white  arch.  The  phenomenon  has  been 
seen  before,  and  has  often  been  seen  wince,  u»d 
nearly  all  observers  have  noted  the  presence  of  a 
reflecting  sheet  of  water,  which  they  have  repanlnd 
as  the  cause  of  the  non-couceutnc  bow.  Halley 
remarks : — •'  Recollecting  that  the  sun  shone  along 
the  river  Doe,  I  concludeel  this  arch,  AFHOC  waa 
produce-el  by  thn  la-ams  of  the  sun  reflcrtod  from 
the  water.'  He  further  regarded  the  teitiary  bow 
as  that  part  of  thn  circle  of  the  primary  which 
would  have  been  under  the  water  bent  upwards  by 
reflection.  I  shall  show  that  it  was  an  independent 
bow.  Wheu  Dr.  Sturges  observed  the  phenomenon 
he  similarly  regarded  the  tertiary  bow  as  due  to  ro- 
of the  sun's  ruys  (mm  Clio  surface  of  the 
Ho  remarks:— "The  image  reflected  from 
the  water,  having  its  rays  issuing  from  a  point 
lower  than  the  real  sun,  and  in  a  hue  corning  from 
beneath  the  horizon,  would  consequently  form  a 
bow  higher  than  the  primary.";  The  phenomenon 
has  been  often  seen  since,  anil  the  same  cause  lias 
been  assigned  for  it ;  but  thu  bare  assertion  that  a 
tertiary  Isiw  is  pnxluccd  by  light  reflected  from  the 
water  has  evidently  not  been  ucoumpanird  by  a 
clear  conception  of  how  it  is  produced.    I  shall  try 
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exist  to  the  observer  at  o,  for  the  angle  r  H  e  must 
remain  constant,  and  if  the  angle  r  M II  were 
decreased  or  increased  there  would  be  an  inverse 
alteration  of  the  angle  r  Ho,  which  would  render 
the  bow  in  its  now  positions  invisible  at  c 

The  ray  r  H  proceeds  to  the  raiiulrep  at  H  as  if 
it  came  from  8^  below  KL.  And  the  rays,  B'"V, 
•S"/,  reflected  to  other  parts  of  the  bow  as 
to  F  uud  O,  proceed  as  if  from  S,„  and 
S.,.  These  rays  are  part  of  a  hollow  cylinder, 
coming  as  if  from  below  K  L  in  the  eurectinu 
S||H.  and,  meeting  a  ring  of  drops,  is  then 
turned  in  on  itself,  backwards  ana  anal) ted, 
to  o.  This  hollow  cylinder  producing  the  tcrtiivry 
how  has  its  surface  cut  by  the  inirrer-likc  plane  of 
water  Ac  r/C,  and  it  is  along  the  curves  thus  fonnod, 
Arc  and  C />,  that  light  from  the  sun  is  reflected  to 
the  drops  forming  the  bow  A  F  II  O  C.  Through  « 
draw  sjr  parallel  to  A  C.  It  is  obvious  that  the  nun's 
light  reflected  from  the  dotted  curve  rrj  prodwes 
the  top  portion  of  the  bow,  FHO  :  andlijjht  re- 
flected along  the  lines  r  A  and/C  produces  the  por- 
tions A F  and  CO  respectively.  Hence  the  part 
and  extent  of  tertiary  bow  seen  depends  upon  the 
observer's  position  with  respect  to  the  reflecting 
surface.  If  the  observer  at  s  be  on  t  he  sea-shore 
with  water  Ar/C  in  frout  of  him,  it  will  not  Is,  pos- 
sible for  him  to  see  more  than  the  legs  A  F  and 
CO  of  the  tertiary  bow.  On  July  V,  17W,  Dr. 
Sturges  being  at  Aivorstokc,  on  the  sea -coast  of 
Hampshire,  and  louking  out  to  sea,  saw  the  frag- 
ment C  O  of  a  tertiary  bow,  and  also  a  faint  similar 
fragment  of  a  quaternary  bow.  On  the  other  band, 
if  the  area  Ac/Cbe  land  or  some  other  compara- 
tively non-reflecting  surface,  and  the  water,  or  a 
river  whose  bend  coincides  with  the  curve  r  rf,  be 
all  behind  the  observer  st  o.  then  F  U  O  of  the  ter- 


tiary ought  only  to  lie 
lively  narrow  river  is  the  i  _.. 

to  one  side  of  the  idw.rver  one  leg  only  will  be 
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seen,  m  was  the  ease  in  M.  E*tienno'«»  observation 
at  Chartres  ou  tho  overling  of  Aug.  10,  1605.  It  is 
also  apparent  that  to  see  a  complete  bow  the  posi- 
tinn  of  a  must  bo  «uch  that  bo  is  surrounded  by  a 
reflecting  surfaic,  which  contain*  the  whole  of  the 
curve  A  r  r/C. 

Both  the  primary  and  tertiary  bow  form  portions 
of  cones  whose  vertices  are  at  o,  and  bases  partly  in 
the  rain  abowrr.    The  axis  of  tho  cone  producing 


ning  to  sop 


greater  segment  exposed  to  view,  and  its 
It  H  hnii  been  known  to  extend  far  above  the 
it  of  the  secondary  bow. 
I  have  referred  to  tbo  fact  that  when  a  tertiary 
bow  is  seen  the  sun  is  at  a  low  altitude  j  thus, 
Ksliimno's  observation  was  made  at  6.30  p.m.  in 
August  ;  Halley*s  also  between  6  and  7  p-m.  in  the 
•raw  month,  and  Sturgos's  between  7  and  8  p.m.  in 
July.  The  reason  of  this  I  take  to  he  as  followa  : 
Rainbows  consist  wholly  of  light  polarised  in  the 
plane  of  reflection  within  the  drop,  according  to  Sir 
Duvid  Brewster.  Consequently,  if  the  sun  were  at 
such  an  altitude  that  ita  rays  were  incident  on  the 
water  nt  the  polarising  angle,  then  the  legs  A  F  and 
C  O  of  the  tertiary  bow  would  not  be  visible  to  the 
observer  at «,  for  the  drops  in  these  legs  would  act 
as  analysers  to  the  already  polarised  light  entering 
them.  Therefore,  when  the  sun  is  at  a  low  altitude 
Hie  loss  of  light  from  this  cause  is  minimised,  and 
the  amount  reflected  from  the  surface  uf  the  water 
is  so  far  increased  as  to  make  the  tertiary  brilliant 
enough  to  be  seen,  ami  sometime*  even  a  quarter- 
nary  bow  too.  It  is  unnecessary  to  ciiter  into  on 
explanation  of  the  quaternary  bow,  as  it  bean  the 
same  relation  to  the  secondary  that  I  have  1 
tho  tertiary  bears  to  the 


me  rann.      in  trie  outset) 
Buckley  sjioke  of  the  ra|dd 
•luring  the  pn-sent  ccntun 
which  she  had  to  deal,  and 


PROGRESS  OF  LIFE  ON  THE 
EARTH. 

LAST  week  Miss  Arabella  B.  Buckley  delivered 
two  lectures  before  the  Edinburgh  Philo- 
sophical Institution  ou  '•  The  Progress  of  Life  on 
the  F.arth."  In  the  outset  of  hor  first  lecture.  Miss 
advance  of  knowledge 
ntury  on  tho  subject  with 
,  and  mentioned  that  there 
were  two  method*  by  which  this  branch  of  research 
was  being  prosecuted— paheoutologv  and  embry- 
ology. She  proceeded  to  point  out  that  the  earliest 
known  tifo  was  invertebrate,  and  that  it  was 
only  on  coming  to  the  upper  saurian  rocks  that  we 
l»gan  to  Bad  vertebrate*  in  the  shape  of  fish. 
Thissu  tixh  were  shown  to  bo  covered  with  heavy 
plates,  and  to  have  a  gristly  skeleton  :  and,  as 
throwing  some  light  on  the  transition  from  the 
invertebrate  tu  the  vertebrate  form,  reference  was 
made  to  the  existing  Inner.1  lot  and  aseidian.  Tracing 
next  the  history  of  the  cartilaginous  fishes  on  to  the 
sturgeons  and  sharks.  Miss  Buckley  alluded  to  the 
duublu  breathing  mud  lisli  of  our  day  as  helping  to 
explain  anomalous  ancient  forms.  The  mailed 
ushos,  she  said,  were  very  heavily  weighted  in  the 
battle  of  life.  They  lived  in  bays  and  estuaries ; 
were,  too  heavy  to"  venture  far  "out ;  and,  when 
higher  animals  began  to  appear,  they  had  not  the 
power  tu  move  quickly  to  make  tho  water  their  own. 
lliey  wore  intermediate  dwellers  just  on  the  margin 
of  the  laud  ;  and  the  kittle  of  life  became  too  heavy 
for  thorn  when  tho  amphibians  and  the  reptile* 
began  to  appear.  These  took  possession  of  the  water 
as  w  II  as  the  land ;  and  then  the  mailed  fish  began 
to  give  way,  and  ilicd  out,  with  tho  exception  of 
eight  or  nine  types.  Very  small  in  comparison  with 
their  gigantic  ancestors,  these  had  token  to  fresh  water 
had  crept  into  tho  nooks  of  life,  where  they  w« 
leas  attacked,  with  tho  single  exception  "of  the 
sturgeon.  The  history  of  the  shark*  had  been  some- 
what different.  They  hod  not  armour ;  they  had  a 
strong  gristly  skeleton,  which,  as  ages  went  by,  they 
strengthened  .  anil  thus,  lighting  the  battle  of  life, 
they  nod  held  their  own  up  to  tho  present  day, 
breaking  out  into  all  kinds  of  strange  types,  such  as 
skates  and  rays.  Before  the  mailed  fish  gave  way, 
they  sent  out  an  offshoot  to  take  possession  of  their 
pt*  uliar  kingdum,  in  the  nhajie  of  the  osseous  fish 
These  acquired  a  stronger  skeleton,  more  powerful 
as  a  means  of  pushing  their  way  through  the  water ; 
while,  getting  rid  of  the  heavy  armour,  they  liegou 
to  wear  the  scaly  armour  which  was  so  perfect  a 
protection  to  the'bony  fish  of  the  present  day,  and 
yet  was  so  light  as  to  bo  no  encumbrance.  Passing 
on  to  spook  of the  change  from  water- breathing  to  air- 
breathing  animals,  such  as  began  to  appear  in  the 
Devonian  locks,  Miss  Buckley  showed  how  light 
TO  thrown  u|ion  this  transition  by  that  which  may 
be  observed  in  the  development  of  the  tadpole  into 
the  frig.  Iu  further  illustration,  reference  was 
made  to  remarkable  peculiarities  of  other  living 
forms ;  and  in  answer  to  the  question,  at  what 
point  the  early  am|ihibians  broke  off  from  the  fish- 
like  forms,  it  was  submitted  that  the  inquirer  must 
go  back  to  a  point  where  fish  were  beginning  to  be 


These  latter  also, 
and  o 

us  animals  ;  but  they  came  in  contact  with  the 
larger  reptile*,  anil  had  to  give  up 


1  para to 

remarked,  fought  their  way  up 


only  in  small  forms  in 

their  way  into  the  nooks  and  corners  of  the  earth 
In  her  second  lecture,  referring  to  the 
ontlitiona  under  which  early  reptiles  lived, 
tho  lecturer  pointed  out  that  when  fish 
first  iiegau  to  appear  we  knew  of  little  but 
marine  life  ;  but  there  could  be  no  doubt  that  at  tho 
amphibian  period  there  were  large  land  areas,  some 
dry  and  some  swampy.  The  origin  of  the  amphibia 
might  seem  dear  to  persons  accustomed  to  look  on 
them  as  something  nearly  akin  to  reptiles,  yet  the 
truth  was  that  there  was  a  larger  gap,  in  many 
senses,  between  amphibia  and  true  reptiles  than 
there  was  between  fish  and  tho  frogs  and  newts. 
It  was  shown  that  it  was  in  the  secondary  rocks 
where  Uie  great  ago  of  reptiles  was  to  bo  found. 
Nothing  was  more  remarkable  in  the  history  of  the 
world  than  this  great  life  of  reptile*.  By  the  time 
the  chalk  rocks  were  reached  they  were  found  to  be 
filling  every  point  in  land,  water,  and  air,  which 
were  now  filled  with  mammalia.  In  the  sea  these 
creatures  must  have  reigned  supreme.  Various 
kinds  of  these  animals  were  described,  including 
flying  reptiles.  These  were  powerful  flyers  and  fod 
largely  in  the  air,  yet  it  was  curious  that  it  was  not 
by  them  that  wo  were  to  pass  on  to  tho  birds.  The 
former  hail  the  power  of  conquering  the  air,  yet 
they  were  to  be  swamped  by  another  type  which 
was  not  to  spring  from  them,  but  to  spring  from  a 
■yi-- '-- :it  iiiy  hud  mammals,  and  which  had  na 
liowcr  of  conquering  tho  air.  When  tho  mammals 
took  possession  of  the  land,  birds  drove  reptiles 
from  their  home  in  the  air.  After  remarking  that 
with  the  disappearance  of  reptiles,  at  the  end  of  the 
secondary  period,  came  an  outburst  of  mammalian 
life,  the  lecturer  proceeded  to  show  that  in  the 
battle  of  life  mammals  have  had  a  great  advantage 
over  other  animals — an  advantage  which,  she  be- 
lieved, she  was  the  first  to  bring  into  prominence 
The  young  of  creatures  bom  from  eggs,  it  was 
pointed  out,  must  necessarily  have  a  hard  time  of 
it.  Iu  mammalia,  on  the  other  hand,  the  mother 
protected  the  young,  which  gave  them  a  very  great 
chance  in  life ;  and  us  soon  as  mammalia  were 
traced  in  tho  earth  they  were  found  to  take  the 
place  of  conquerors.  Allusion  was  made  to  the 
gradual  development  of  social  feeling  and  affection 
through  types  of  animals  as  they  ruse  upward*.  It 
was  pointed  out  that  there  was  uttle  parental  feel- 
ing shown  by  fish,  who  quickly  leave  their  eggs. 
Few  of  themwatcbod  over  their  young,  and  when 
they  did  so  it  was  the  father  who  took  care,  and  not 
the  mother.  When  we  came  to  the  amphibia  it 
was  the  same,  and  the  same,  also,  with  reptiles, 
with  the  exception  of  the  crocodile  and  a  few  others. 
We  only  come  to  strong  parental  feeling  in  animals 
with  warm  blood,  four  chamber*  of  the  heart,  and 
quickly  flowing  blood  through  tho  system,  which 
heightened  the  nervous  faculties  and,  made  the 
mother  observant.  Social  affection  was  found  in 
birds,  and  still  stronger  in  mammals,  though  in  the 
lower  mammals  affection  was  weak.  In  carnivorous 
4uiiuaN  the  affection  was  purely  parental;  ndtl 
was  in  tho  weaker  herbivorous  animals  who  had  to 
combine  to  protect  themselves,  Unit  social  affection 
was  to  bo  found.  In  conclusion,  the  lecturer  main- 
tained that  man  was  as  surely  linked  with  tbo  rest 
of  the  mammalia  as  the  dog,  tho  lion,  or  the  cat ; 
and  she  argued  tliat  if  they  went  back  to  tho  time, 
which  must  once  have  been,  when  man  sprang  out 
from  the  other  mammalia,  they  would  see  that,  as 
was  the  case  with  other  animals,  when  the  struggle 
became  keenest,  it  would  bo  tho  degraded  links, 
which  hid  in  the  nooks  of  life,  that  would  continue 
to  live,  while  tho  intermediate  links  would  dis- 
appear.   


when  they  reach  tho  crest  of  the  wave,  are  disag- 
gregated from  it  by  action  of  the  wind,  and  by 
mixture  with  the  air*  acquire  the  whitish  colour  of 
foam.  They  then  fall  over  in  front  of  the  wave 
volute  forms,  tho  dimensions  of  which  depend  < 
the  force  of  the  wind  and  the  size  of  the  wav« 
The  same  phenomenon  is  observed  in  absence  of 
wind,  when  the  swell  from  a  distance  breaks  on  a 
heoch  ;  only  it  has  another  cause,  the  retardation 
of  tho  lower  part  of  tho  wave  through  friction  on 
the  bottom. 

When,  the  wind  having  ceased,  the  first  pheno- 
menon is  prodooed  alone,  it  is  the  mi  til  which  raises 
large  ships  as  well  as  small  boats,  and  cause*  thorn 
to  roll  ;  but  which  is  not  dangerous,  except  *— 
fixed  obstacles,  such  as  breakwaters  or  jetti 
against  which  tho  swell  break*. 

None  of  the  facts  recently  cited  appear  to  \ 
any  scnsiblo  action  of  oil  spread  on  the  surface  of 
the  sea  on  these  undulations,  and,  perhaps,  it 
would  have  been  prudent  to  wait  till  experience 
hail  shown  the  reality  of  such  action  before  seeking 
to  explain  it  by  calculation. 

The  second  phenomenon  constitutes  the  brrakrr. 
It  is  observed  in  the  open  sea  when  a  breeze  lie  gin* 
to  blow,  and  becomes  morn  marked  in  proportion 
a*  the  breese  freshens.  Small  vessels  are  in  danger 
from  it  in  the  open  sea  or  near  shore,  when  the 
breaking  wave  threatens  to  fill  them.  "Large 
Teasels  may  receive  dangerous  shocks  from  these 
breakers,  especially  if  they  arc  not  protected  by 
their  lee  way  (</,:r'iirl  ;  which,  by  ploughing  the 
sea,  weakens  the  breakers,  while  the  swell  subsists. 

It  is  incontestable  that  tho  presence  of  oil,  or  of 
any  other  viscous  substance,  on  the  surface  of  tho 
ma.  may  hinder  the  liquid  particle*  being  disaggre- 
gated under  the  influence  of  the  wind,  and  so 
forming  the  brtaktr.  A  fact  often  observed  by 
sailors  in  the  tropics  furnishes  an  irresistible  proof 
of  this.  At  night,  the  phosphorescence  of  the  water* 
reveals  the  presence,  in  them,  of  large  masses 
of  organic  sulaitunce*  of  animalcules,  which  givo 
these  waters  a  greater  cohesion,  and  so  oppose  the 
disaggregation  of  particles  from  their  surface.  Then 
the  wake  of  the  ship,  luminous  during  the  night, 
hardly  produces  any  whitish  foam  during  the  day. 
The  waves  thus  lose  their  crests,  aud  the  ship, 
whatever  its  speed,  glide*  over  the  sea,  leaving 
hardly  any  trace*  of  its  passage  in  daylight. 

The  presence  of  an  oily  matter,  then,  on  the 
surf (u»>  of  tho  sea,  has  a  certain  effect  in  hindering, 
not  the  formation  of  waves,  but  that  of  breakers. 

In  what  measure  may  this  property  bo  utilised  in 
the  interest  of  navigators  f  That  is  a  point  ex- 
perience has  not  yet  determined.  In  any  case,  it  is 
indispensable,  in  order  to  its  being  fruitful,  that 
experimenters  should  observe,  and  siiecify  clearly, 
the  nature  of  the  agitation  calmed,  the  wave,  or  the 
bleaker.  The  former  will  perhap*  defy  all  their 
effort*.  The  latter  seems  less  difficult  to  master, 
and  nature,  in  tho  vast  laboratory  of  tropical  seas, 
furnishes  convincing  proof  of  it. 
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OIL  ON  TROUBLED  WATERS. 

THE  influence  of  oil  in  calming  the  surface  of 
the  sea  has  been  occupying  a  good  deal  of 
attention  lately.  In  a  paper  to  the  Paris  Academy, 
Admiral  Bourgeois  expressed  his  news  regarding 
it,  which  are  as  follow  :— 

The  principle  is  hardly  contestable;  but  the 
practical  results  which  may  follow  are  the  object 
of  serious  doubts,  which  the  facts  recently  an- 
nounced do  not  wholly  di*si|itit*.  Tito  witnesses 
of  those  facts  generally  omit  to  specify  precisely 
the  nature  of  the  agitation  which  the  oil  is  said  to 
have  calmed.  There  is,  however,  a  distinction  to 
bo  drawn  between  the  two  phenomena,  whoso 
superposition  constitutes  the  wave  or  surge. 

The  first  and  tho  most  imjiortant,  because  it 
ogitate*  Oie  water  to  a  great  depth,  is  the  orbital 
motion  of  tho  liquid  molecules,  whence  results  the 
succession  of  waves  that  catches  the  eye  :  a  motion 
produced  by  the  prolonged  action  of  the  wind,  and 
which  is  often  propagated  to  vorv  grout  distances 
from  the  regions  whore  the  wind  ' 
continues  long 
The  second  I 


DYNAMO-ELECTRIC  MACHINERY. 

OX  Monday  night  Prof.  Sdvanus  P.  Thompson 
delivered  tho  third  and  last  of  the  course  of 
Cantor  lectures  ou  this  subject  before  the  Sorictvof 
Arts,  tho  special  topic  of  this  lecture  being  "  Tbo 
Dynamo  as  a  Motor."  Prof.  Thompson  said  that  in 
1821  Faraday  invented  a  dynamo  machine  which 
converted  power  and  produced  action.  It  was  im- 
proved on  some  years  hter  by  Barlow,  rage  in- 
vented on  cloctric  motor  in  18*1,  and  continued  to 
improve  ou  it  tiU  1H.j2,  when  it  was  state!  to  be  able 
to  drive  a  circular-sow  and  a  lathe.  It  was  im- 
proved later  on  by  a  Scotch  electrician,  who  waa 
able  to  make  tho  mo^or  drive  a  machine,  whilo 

drive  a  machine  at  the  rate  of  10  mile*  an  hour. 
Tho  lecturer  then  described  the  power  of  the  motor 
current  on  tho  magnet  when  it  was  acting  on  iron 
filings,  and  showed  that  when  the  force  of  the  cur- 
rent was  forward  and  backward  tho  lines  were  in 
directly  opposite  directions.  If  they  wUhcd  to  get 
tut  much  work  a*  jKwaible  out  of  their  dynamo  and 
generator,  they  must  bo  of  equal  power  of  current. 
When  they  accomplished  that  object  thev  got  the 
greatest  quantity  of  work,  and  if  motors  were  to  be 
of  use  in  tho  workshop  they  must  run  at  a  uniform 
rate.  He  might  say  that  a  great  Held  of  labour  still 
lay  bof  oro  tho  dynamo  motor.  They  were  aware  of 
the  electric  railway  mrthat  was  produced  in  Berlin, 
the  tram  in  Paris,  "and,  in  fact,  there  ra  a  line  of 
railwuy  being  now  worked  in  Ireland  by  tho  motor 
power.  It  had  also  been  u]>|il»*J  to  tho  driving  of 
boats,  aud  there  was  now  ono  on  the  Thames  which, 
carried  12  persona.  The  boat*  worked  by  motor 
power  would  increase  in  size  in  time,  in  the  same 
way  as  steamboat*  had,  and  if  those  who  saw  tho 
first  steamboats  piling  ou  tbo  waters  wore  to  rise 
and  see  tho  immense  vcwols  driven  by  tliat  power 
thev  would  lie  surprised.  He  thou  referred  to  tho 
electric  lighting  of  the  present  day.  and  expressed 
a  belief  tliat  by  the  application  of  the  electric  power 
of  tho  dynamo  thoy  would  bo  able  to  light  up  every 
•  successfully. 
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SCIENTIFIC  NEWS. 

THE  British  Transit  of  Venus  expeditions  have 
been  successful  at  all  stations  except  Bris- 
bane -  -a  telegram  having  been  received  announ- 
cing the  mirew  of  the  Madagascar  party.  The 
interval  bet  worn  the  contacts  at  ingress,  as  ob- 
served at  Madagascar  an  J  ticrmuda,  is  about  l.'J 
minute-*.  The  ingress  observations  at  the  West 
Indies,  combined  with  those  at  the  Cape,  will 
supply  the  means  of  making  ono  (food  deter- 
mination of  the  siin'i  distance  ;  while  the  egress 
observations  of  the  Wet  Indies,  combined 
with  those  made  in  New  Zealand,  will  furnish 
another. 

At  the  last  meeting  of  the  Rova]  Dublin  Society 
Mr.  Grubb  stuted  tliat  he  hud'  rueivod  a  letter 
from  I>r.  Iluggint  announcing  the  fact  that  he 
(Dr.  H.)  had  succeeded  in  photographing  the 
corona  of  the  uncelipscd  sun.  Dr.  Huggins  was 
himself  to  describe  the  ,W„. ,„,.,/i  at  the  next 
meeting  (yesterday),  and  his  communication 
regarding  this  unique  feat  in  solar  photography 
■will  bo  read  with  great  interest. 

Hy  means  of  an  approximate  orbit  of  Itarnnrd's 
comet  t>  1832),  calculated  bv  Mr.  Hind,  and  for- 
warded to  Mr.  GiU  at  the  'Capo,  the  nhjn  t  was 
found  the  same  evening,  and  was  subsequently 
observed  on  the  meridian  for  several  days  in  suc- 
cession. The  comet  arrived  at  perihelion  on 
Nov.  13;  and  Mr.  Gill's  first  position  on  Nov 
11  was:  R.A.  12h.  i3m„  il  740*. ;  8.  Dee. 
65'  57'  28  3-. 

At  a  meeting  of  some  members  of  the  general 
committee  of  the  British  Association,  held  last 
week,  it  was  determined  to  memorialise  the  council 
with  reference  to  the  proposed  visit  to  Canada. 
The  question  has  bocn  under  consideration  for 
some  time  :  and  it  is  probable  that  the  meeting 
will  be  held  as  usual  in  this  country  for  the  trans- 
action of  formal  business,  and  will  then  be  ad- 
journed to  Montreal.  A  suggestion  is.  tluit  the 
meeting  should  bo  held  in  England,  and  a  depu- 
tation b«  sent  to  Canada — tho  deputation,  pre- 
sumably, including  all  who  wish  to  go. 

Prof.  Kennedy  held  a  reception  at  tho  Kngi- 
neering  laboratory.  University  College,  last 
Friday,  in  order  that  visitors  might  inspect  the 
machinery  and  appliances  which  render  this 
"workshop"  the  most  complete  of  its  kind. 
The  laboratory  was  the  first  established  in  con- 
nection with  a  college  in  this  country,  and 
since  1878  it  has  been  gradually  enlarged  and 
improved. 

Electro-motors  are  to  bo  used  for  working  the 
tramway  in  San  Francisco,  the  current  being 
supplied  by  accumulators.  Tho  "  Friscans  " 
have  also  established  an  Edison  Light  Company 
with  a  capital  of  fivo  million  dollars. 

Besides  the  utilisation  of  small  incandescent 
lamps  as  ornaments  for  fairies,  &c. ,  several  of 
the  theatres  are  abolishing  the  lime-light  ap- 
art lights  fitted  up  much  in 
aro  on  board  inen-of- 

The  rumours  as  to  the  discovery  of  a  method 
of  obtaining  aluminium  have  not'  taken  a  very 
definite  form,  beyond  the  statement  that  a  ton 
con  now  bo  produced  in  a  week  at  a  cost  of  £100, 
instead  of  in  nine  months  at  a  cost  of  ten  times 
that  sum.  Tho  method  consists,  it  is  under- 
stotsl,  in  first  calcining  lt.-iit.j1  alumina  Md 
pitch,  and  treating  tho  product  in  vertical  retorts 
through  which  steain  and  air  are  forced.  Should 
the  rumours  prove  to  be  true,  cheap  aluminium 
will  be  found  to  be  very  usef  ul  in  many  branches 
of  industry. 

The  Danish  Arctic  vessel  Lymphna  is  now 
reported  to  be  sufo  near  the  mcuth  of  the 
Pctchora,  all  well.  The  Jiroposcd  sledge  rescue 
expedition  has  been  abandoned,  nowover, 
because  no  reliance  can  be  placed  on  the  rumours, 
and  it  is  felt  to  lie  a  hazardous  undertaking. 

The  French  Minister  of  Public  Works  has 
issued  an  order  requiring  that  all  trains  should 
be  fitted  with  continuous  brakes — if  possible, 


water  saturated  with 
for  use  in  extinguishing  fires,  and  the 
French  Minister  of  the  Interior  ha*  recommended 
that  firemen  should  be  supplied  with  facilities  for 
using  alum. 

The  Academy  of  Sciences  of  the  Destitute  of 
a  gold  medal,  value  £40,  for  the 


licet  memoir  on  systems  or  apparatus  for  the 
pronation  or  extinction  of  fire.  Tho  memoirs 
must  bo  written  in  Latin,  French,  or  Italian, 
and  be  sent  in  before  the  end  of  May,  1SSI. 

The  case  with  which  persons  till  under  hal- 
lucinatictLs  of  special  sense  is  illustrated  as 
follows  by  M.  Yung  (in  a  recent  communication 
to  the  Helvetic  Society  of  Sciences)  :— The 
operator  places  eight  cards  on  a  table,  in  positions 
corresponding  to  forehead,  eyes,  ears,  nose, 
mouth,  and  chin;  he  pretends  to  "  magnetise  " 
them,  and  also  some  person  in  the  company,  and 
then  goo*  out,  while  the  magnetic*!  person  is 
required  to  touch  any  one  card.  The  operator 
having  returned,  notes  the  action  of  a  con- 
federate, who  scratches  a  part  of  his  head  cor- 
responding to  the  curd  touched.  Then  he  com- 
mences an  innocent  comedy,  passing  bis  hand 
Carefully  over  tho  cards,  and  on  reaching  the 
touched  card,  seeming  to  experience  a  strong 
shock.  The  observers  are  surprised,  of  course. 
One  of  them  is  then  asked  to  go  out  and  repeat 
the  experiment.  It  is  assumed  that  a  certain 
card  has  been  touched.  Passing  his  hand  over 
tho  cards,  he  indicates,  in  nine  cases  out  of  ten 
,M.  Yung  says',  a  particular  card  as  giving  him 
a  shock,  and  if  the  company  tie  instructed  to 
support  his  iden  of  that  being  the  "  i-orreet 
card,"  he  is  confirmed  in  his  illusion,  which  may 
be  successfully  repeated.  Of  85  persons  tried, 
M.  Yung  found  only  9  who  refused  to  indicate 
a  card,  not  having  experienced  any  sensation; 
53  said  they  had  exactly  tho  sensation  announced, 
and  23  described  some  different  sensation. 

A  formidable  shark  was  bitely  capturid  at  St. 
Paul,  in  the  island  of  Reunion.  The  fishermen 
had  observed  it  for  some  time  following  their 
boats.  It  was  caught  with  a  haitesl  line,  and 
pulled  ashore  by  fifty  men  ;  a  slip-knot  having 
bocn  passed  round  the  tail.  It  proved  to  be  a 
female  shark  of  the  spedes  called  Vamriat  prion  - 
odon  (having  saw-like  teeth).  It  measured 
exactly  five  metres  (about  left.  Sin.)  in  length, 
and  3  GOm.  (12ft.)  circumfcTonco  at  the  middle. 
It  was  stranded  at  a  point  where  a  man  would 
be  beyond  his  depth.  Two  other  small  sharks 
were  captured  soon  after.  A  considerable  crowd 
came  to  see  tho  monster,  which  was  exhibited  by 
tho  fishermen  at  10  centimes  a  head.  M.  l.uiU, 
director  of  the  museum,  was  advised  of  the  cap- 
ture, and  has  preserved  the  skin  and  the  skeleton. 

A  disease  of  pigs,  known  in  France  as  roayrl  or 
mat  rovgt  (red  evil) ,  has  of  bite  wrought  terrible 
ravages  in  tho  Rhone  Valley,  20,000  pigs  having 
succumbed  in  a  year.  M.  'ltotour  has  dotected 
tho  microbe  to  which  the  disease  is  due.  It  is 
somewhat  like  that  of  chicken  cholera,  but  much 
smaller  and  different  in  physiological  properties. 
Its  form  is  that  of  the  figure  8.  It  has  no 
action  on  fowls,  but  rapidly'  kills  rabbits  and 
sh-'op.  Injected  in  almost  inappreciable 
quantity  into  pigs,  it  suffices  to  cause  mortal 
disease-.  M.  Pasteur  has  succeeded  in  producing 
an  attenuated  form  of  this  virus,  wherewith 
healthy  pigs  may  be  vaccinated  and  rendered  re- 
fractory to  the  contagion. 

It  is  now  known  that  the  substance  of  glaciers 
is  made  up  of  crystalline  grains  (uich  grain  a 
single  crystal),  which  increases  in  size  as  tho 
glacier  descends.  Swiss  physicists  differ  as  to 
tho  nature  of  this  increase.  Piof.  Forel  attri- 
butes it  to  freezing  of  water  of  fusion  that  comes 
from  tho  surface  through  capillary  fissures.  Tho 
mass  cooled  below  zero  in  winter  cannot  rise 
to  the  temperature  of  zero  in  summer  except  by 
the  latent  heat  liberated  by  water  at  zero,  when 
it  freezes  in  the  heart  of  the  glacier.  On  the 
other  hand,  Prof.  Hagmhach-Bischoff  thinks  M. 
Ford's  theory  inapplicable  to  the  compact  moss 
of  the  glacier  proper  (though  it  may  explain  the 
change  of  pulverulent  snow  into  that  of  tho  nhi, 
and  the  change  of  tho  nrrs  into  ice).  He  con- 
siders the  cause  of  the  increase  to  lie  in  the  errr- 
fryttallUing  ( Vtbtrtryatalluiren)  of  one  grain  at 
the  expense  of  its  neighbour.  Tho  known  fact 
that  the  melting  temperature  of  ice  is  lowered  by 
exixswivo  pressure  and  raised  by  extension,  »c- 
counts  for  tho  plasticity  of  a  crystalline  mass  j 
water  produced  by  fusion  at  points  where  tho 
pressure  is  greater  is  transported  and  frozen  at 
points  of  less  pressure.  It  is  further  supposes! 
that  tho  crystals  of  ice  present  differences  of  com- 
pressibility in  their  different  axes ;  hence  crys- 
tals differently  directed  will  have  unequal  power 
of  raising  or  lowering  the  temperature  of  fusion 
under  pressure,  and  some  will  tend  to  grow  ut  the 
*  others  less  favourably  directed, 
a  recent  exazoination,  by  Dr. 


of  the  teeth  of  650  wibliers  in  Russia,  it  appeared 
that  258,  or  nearly  40  i^r  cent.,  hud  dental 
caries.  He  finds  that  of  alt  the  teeth,  the  third 
molar  is  most  often  affected:  such  rases  making 
up  one  half  of  all  tho  cases.  Tho  teeth  are 
affected  in  a  certain  successive  order;  fir«t.  the 
lower  third  motor  i»  attacked,  then  tho  upp<  t, 
then  tho  lower  fourth  molar,  and  so  on.  The 
incisors  and  the  canine  teeth  <4  the  lower  jaw 
stand  hist  in  tho  line.  Tho  durability  of  the 
upper  teeth  stands  to  that  of  the  lower  as  three  to 
two.  The  teeth  in  persons  of  fair  complexion 
and  hair,  are  less  durable  than  in  tho»c  of  dark 
complexion  and  hair  (40  to  37  per  cent.).  Statute 
has  a  manifest  influence  em  the  durability  <  f  the 
tis  th,  which  increases  with  decrease  of  height, 
and  riff  rrrsA.  (Dr.  Franzius  seeks,  an  explana- 
tion of  this  curious  fact  in  a  lc«s  jM'rfcct  outer 
circulation  in  tall  men  than  in  short  men.)  The 
right  teeth  show  a  greater  vitality  than  the  left. 
The  conditions  of  the  soldier's  life  dn  not  show 
any  harmful  influence  on  the  state  of  the  teeth. 

Recent  experiments  by  Prof.  Kohlrausch  lead 
him  to  the  result  that  silver  chloride,  bromide, 
and  iodide  conduct  electricity,  at  temperatures 
above  their  melting  points,  much  better  than  the 
best-conducting  sulphuric  acid  Ithat  is,  the  bc«t- 
conduetinc  liquid  conductor  at  ordinary  tempe- 
rature). The  chloride  conducts  best ;  the*  bromide 
comes  next ;  then  the  iodide.  The  resistance  ef 
silver  chloride  and  bromide  increases  very  much 
and  quickly  in  solidification  of  the  sub-tan' a-* : 
and  on  c  ooling  to  20%  it  rises  to  more  tlian  a 
million  times  the  initial  value.  Iodide  of  silver, 
on  the  other  hand,  does  not  alter  in  resistance  in 
solidifying  ;  but  first  shows  a  rapid  increase  of 
resistance  at  145",  the  temperature  at  which  it 
fiom  the  amorphous  into  the  crystalline 


The  reaction-force  of  out-flowing  liquids  r 
bo  determined  (Hcrr,  Melde  has  lately  shown)  hy 
means  of  the  torsion  force  of  a  wire.  The  method 
may  yield  good  results,  he  finds,  when  applied 
to  the  flow  of  electricity  from  points,  as  in  tho 
eli-ctric  flywheel.  No  attempts  nave  before  been 
made  to  measure  these  f orcos  in  an  exact  sense . 
There  are  various  points  to  be  determined  :  the 
influence  of  naturo  of  tho  points  (in  form  and 
material),  that  of  the  source  of  electricity,  the 
mode  of  conduction,  the  surroundings,  the  differ- 
ence of  positive  and  negative  electricity,  &c. 
Herr  Melde  is  pursuing  this  investigation. 

The  opposition  of  tho  English  Government  to 
the  const ruction  of  the  Channel  tunnel  is,  to  the 
elitor  «f  La  Xaturt,  "  un  sujot  d'etonncmcnt  ct 
de  tristesse."  "  We  see  once  more,  by  this  ex- 
ample, that  it  is  often  more  easy  to  conquer  nature 
than  human  prejudice."  Our  excellent  con- 
temporary furnishes  a  fac-simile  of  a  curious  eld 
engraving  of  June,  1803,  in  which  arc  represented 
not  only  numerous  boats  with  cannon  King 
rowed  over  towards  the  English  coast,  and  the 
protecting  fleet,  but  troops  and  war  materiij 
passing  through  a  tunnel  below,  and  balloons 
floating  over  above.  The  F.nglish  appear  to  have 
resorted  to  a  system  of  huge  kites,  with  a  sharp- 
shooter at  the  end  of  each  tail  |  The  artist  must 
to  have  drawn  considerably  on  his  imagination . 
but  he  doubtless  also  manifests  the  inspiration  of 
ideas  then  prevalent.  M.  Tissandier  wonders  that 
this  picture  of  subterranean  invasion  is  not  as 
laughable  to  English  minds  as  it  is  to  French. 

From  reccntlv-publishod  statistics,  it  appears 
that  the  French  Administration  des  Posies,  in 
1881,  transported  5G8,978,000,letter8.  354  million 
newspapers,  347  million  books.  &c,  arid  32,234,000 
post-cards.  In  four  years  tho  postal  traffic  has 
increased  about  56  per  cent.  On  an  average, 
each  Frenchman  receives  nearly  14  letters  a  year, 
and  nearly  10  uewsjiapers.  Tho  letters,  with  a 
mean  weight  of  about  10  grammes,  represent  more 
than  six  million  kilogrammes,  a  weight  which, 
would  take  nearly  3.000  horses  to  draw  in  cart*. 
Tho 


is  to  say,  they  would  load  a  train  of  more 
than  800  waggons.  '  If  the  letters  sent  last  year 
were  unfolded,  and  placed  flat,  side  by  side,  with 
their  envelopes,  they  would  cover  about  500 
hectares  {say  1,235  acres).  Tho  papers  would 
cover  u  surface  of  at  least  17,000  hectares  (say 
42,000  acres). 

Tils  silver  modal,  the  highest  prize  given  for 
non-conducting  composition*  at  tho  Bradford  Kxhi- 
n,  has  been  awarded  to  V.  Leroy  and  Co.,  tor 
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LETTERS  TO  THE  EDITOR. 


I  W*  *»  »»l  *»M  nmlm  r»»waruV<  for  the  crisum* 


"  t"  7s  OrJsr  to /itsiltbtU  r*ftr*tif,  CarreajiamdenU.  whe* 
*p*ak\»f  e>J  «**■  Utter  pr*vw**ly  issrrtwf,  sri"  oAOjrs  hg 
m**t\amng  l\'  sassier  o/Ue  Letter,  a*  weil  at  the  f~ij*  ea 
lehteh     .-77'. it  v 

"  I  would  have  em-yon*  write  what  he  knows,  and  u 
murh  iu  he  knows,  but  no  marr ;  and  that  not  in  this 
unljr.  but  in  all  other  subject* :  Far  met  a  prnnn  may 
kusc  ».juii!  parti  rular  knowlrdgw  and  rxr»-nejiec  of  the 
natom  if  audi  a  person  or  such  a  fountain,  that  »  ti> 
other  tiling*,  faun  no  morn  than  uliat  everybody  does. 


and  yet.  to  keep  a  clutter  with  this  Utti*  pittance  of  hi>, 
undertake  to  write  the  whole  body  of  uby.kJm  ;  a  rice 
from  wbeooc  (Treat  la  convenience*  derive  their  original." 


FORK  OF  ENDOWMENT  DIALLING 
EBBATOH-"  BALL'S"  (P) 
IN  SATURN'S 


NOKEE-A 
ATE  INVITATION 
PHYSICS  COMMITTEE  COMETS  AND 
8UN8P0T8— 8UN8P0TT1RY  AND  ITS 
"  NATURE"  -  THE  ELLIPTICITIES, 
ANGLES  OF  INCLINATION,  AND 
PERIODS  OF  BOTATION  OF  MER- 
CURY, VENUS.  MABS,  URANUS,  AND 
NEPTUNE -STAB  MAGNITUDES. 

1 208 1.9  ]— I  luv*  just  finished  reading  that  pain- 
fully interesting  book,  "  Galileo  Galilei  ana  the 
Roman  Curia,"  by  Von  Gebler,  in  the  excellent 
Knglish  translation  by  Mm.  flturge ;  and  I  have 
risen  from  it*  perusal  assuredly  a  sadder,  il  not  a 
wiser,  niiin.  The  study  of  the  miserable  history  of 
the  mighty  Pisarj,  as  derived  from  authentic  docu- 
ment*, has  brought  witli  it  an  amount  of  disenchant- 
ment to  me  that  is  mournful  indeed.  That  Galileo 
was,  in  any  legitimate  sense,  a  Martyr  of  Science, 
it  is  as  impossible  to  maintain,  in  the  face  uf  the 
attitude  bo  assumed  when  arraigned  before  the  (so- 
called)  '•  Holy  Office,"  as  it  is  to  contend  for  the 
historical  truth  uf  the  legend  of  King  Arthur's 
biith  at  Tintugel.  Verily,  both  tlie  immortal 
Natural  phuiisophcr  and  the  "  infallible  "  Church 
come  but  meanly,  indeed,  out  of  the  ordeal  of  Von 
Oehler's  critical  inquiry.  Anything  more  slavish 
than  the  submission  of  Galileo  to  the  dicta  of  the 
Inquisition  it  would  be  impossible  to  conceive.  Ita 
abject  servility  is  pitiable  beyond  expression.  More- 
over. Von  Gebler  shows  that  the  time-honoured 
legend  pi  the  utterance  by  Galileo,  as  ho  rose  from 
lii*  blows,  "  K  |nir  si  run. n  r.  ".'  is  the  merest  fiction, 
and  utterly  without  foundation.  Of  course,  in 
forming  an  estimate  of  the  character  of  Qulileo,  we 
must  not  lose  si^ht  of  tlie  fact  that  had  his  sub- 
mission not  Ijocu  complete,  but  one  possible  fate 
awaited  him.  "  All  tliat  a  man  hath,  it  has  been 
said,  "  will  he  give  for  his  life";  and  tlie  mainten- 
ance of  any  doctrine,  however  irrefragably  true, 
in  the  17th  century,  in  opposition  to  that  held  as 
orthodox  by  the  bloodthirsty  fanatics  who  formed 
ItW  lu.iuisitiou,  meant  absolutely  certain  and 
painful  death.  Still,  it  is  very  saddening  to 
hud  n  popular  hero,  such  as  Galileo  has  on* 
doubtedh  been,  while  intellectually  so  great, 
yet  morally  so  singularly  small.  It  is  in- 
structive at  the  present  time  to  note  that  the 
author  of  the  book  which  lias  formed  the  text  of 
those  remarks  truce*  all  Galileo's  misfortunes  to  his 
removal  from  theUnivenuty  of  I'udua,  in  the  great 
Venetian  Republic,  to  the  Tuscan  State ;  -a  removal 
linviug  ito  origin  in  Oalileo's  wish  to  bo  "en- 
dowed "  "After  twenty  years'  professorship," 
says  Von  Gebler,  "  Galileo  longed  for  a  poet  in 
which  ho  could  prosecute  his  own  re-searches,  nnd 
devote  himself  to  the  completion  of  Id,  works,  free 
from  academic  duties.  A  letter  from  l*adua,  even 
in  the  spring  of  1609,  Nhow»  his  longing  for  this 
salaried  leisure.  But  he  U  aware  that  the  Republic 
nan  never  offer  him  such  a  |**jt,  for  it  would  not 
be  suitable  to  receive  a  salary  from  a  free  Stete, 
however  generous  aud  magnanimous,  without 
serving  the  public  for  it;  because  if  you  derive 
h'tictil  from  the  public,  you  have  the  public  to 
pluisc,  uud  not  a  men-  private  person,  In  the 
evi  nt,  hi  is  will  known.  Cosmo  II.,  tlie  Grand 
Duke  of  Tuscany,  gave  Gnlileo  the  honorary  post 
of  lirs!  philosopher  and  mathematician  of  the l.ni- 
veraity  of  Pisa, and,  as sayshis biographer,  "It  was 
tin'  first  step  which  precipitated  Galileo's  fate." 
Sn  rely  tlie  moral  to  be  drawn  from  this  U  too  ob- 
vious to  nerd  insisting  on  here.  Another  lesson  to 
toarned  from  this  sad  history  is  that  of  the  exact 


should  be  paid  to  theologians  who  dare  to  oppose 
their  dogmas  to  tlie  ascertained  facts  of  science. 
It  may  well  be  noted  that  up  to  tlie  year 
1R33  Galileo's  dialogues  on  the  motion  of  the  Karth 
round  the  Sun  remained  in  the  "  Index  Expurga- 
toriua  "  of  the  Itema  Curia  ! 

Turn  we  now  to  a  very  different  sort  of  Endow- 
ment, the  fruits  of  which  are  evidenced  by  l*rofc*- 
sor  Pickering's  "  Statement  of  work  c^une  at  the 
Harvard  College  Observatory  during  tho  years 
1877—1882,"  iu  which,  in  the  compass  of  a  twenty- 
three  page  pamphlet,  the  eminent  American  astro- 
nomer gives  an  account  of  an  amount  uf  solid, 
substantial  scientific  labour  of  which  ho  may  well 
indeed  be  proud.  Crippled  as  tlie  Haivurd  Ob- 
servatory was  for  want  of  funds,  on  effort  was 
made  in  the  autumn  of  1H7S  to  secure  for  it  an 
annual  subscription  of  5,000dols.  for  five  years.  I 
need  not  assure  my  Irrolhcr-rvaiders  that  the  kind 
and  character  of  work  prosecuted  at  this  noble  in- 
stitution was  thoroughly  well  known  ;  anil  hence  it 
is  scarcely  surprising  to'  learn  that  "  about  seventy 
ladies  aud  gentlemen  of  Huston  and  vicinity  re- 
sponded to  this  call ;  and  by  their  generous  aid  'have 
placed  the  Olmcrvatory  in  its  present  improved 
condition."  Let  us  see  how  Professor  Pickering 
summarises  tlie  effect  of  this  wise  private  munifi- 
cence. "  Without  it."  he  says,  "  only  olc  instru- 
ment, tlie  meridian  circle,  was  kept  actively  at  work, 
the  large  telescope  being  comparatively  iUe.  Tlie 
reductions  even  of  this  one  instrument  could  not  bo 
kept  up.  but  every  vear  fell  more  and  molt  behind- 
hand. With  the  subscriptions,  the  large  telescope, 
the  meridian  circle,  and  the  meridian  phutunieter 
are  in  constant  use.  A  large  nuinbet  of  the 
old  observations  have  been  published,  another 
volume  of  meridian  photometer  observations  is 
now  passing  through  the  press.  Tie  unfinished 
volumes  uf  Annuls  were  completed  so  that,  as 
is  shown  below,  our  work  is  now  kuowu 
through  twelve  quarto  volumes,  while  in  1876  but 
four  had  been  given  to  the  public.  Kiglit  more 
volumes  of  Annuls  will  he  needed  to  complete  the 
publication  of  observation*  already  made.  The 
increased  rate  of  work  ensues,  simply  because  the 
corps  of  assistants  lias  Iks  n  more  than  doubted." 
It  is  needless  for  mo  to  follow  this  extract  up  with 
a  detailed  account  of  the  admirable  work  which  has 
hern  done  at  Harvard  iu  photometry  ;  in  the  ar- 
rangement for  disseminating  the  news  of  the 
discovery  of  Comet' ;  of  the  meridian  observation 
of  stellar  and  pUuetary  co-ordinates,  ic.  iVc,  All 
this  is  familiar  enough*  to  every  wot  king  astronomer 
who  will  read  these  lines.  Tlie  moral  I  would 
draw  from  the  I{c]>ort  before  me  is  this :  that  no  diffi- 
culty need  ever  arise  iu  obtaining  the  needful  funds 
for  genuine  scientific  work.  Does  anvoue  imagine 
that  if  it  were  ixxmhlc  to  conceive  that  lYofcssor 
Pickering  could  go  whining  to  Congress  to  build 
him  a  big  observatory  anil  "  endow  him  with  a 
handsome  salary  in  order  that  he  might  predict 
(say),  earthquakes  from  the  observations  of 
Jupiter's  Satellites,  that  he  would  ever  have  had 
his  petition  grunted ':  Nay.  if  we  could  assume  that 
he  would  appeal  to  the  "ladies  and  gentlemen  of 
Boston  for  funds  to  carry  on  such  a  "  research," 
does  any  sane  man  conceive  that  he  would  have 
got  3,000  cent*  to  sny  nothing  of  3,000  dollars.  I 
am  thoroughly  persuaded  that  no  legitimate 
scientific  investigation  will  ever  be  stopped  in  any 
civilised  country  for  want  of  funds.  If  the  people 
(outside  of  the  llrompton  Ring  proper)  who  profess 
to  believe  in  the  necessity  for  an  Observatory  for 
Sular  Physics,  were  hom'st  aud  sincere,  they  would 
put  their  hands  into  their  vu-n  pockets,  and  not  ad 
of  0 


vocatc  an  1 


ult  upon  those  of  other  peopl 
I  note  a  typographical  error  in  my  reply  to 
"  Solar  Time  (column  1,  p.  316)  which  I  must 
ask  him  to  correct  with  his  pen.  It  occurs  iu 
lines  4  and  3  from  the  bottom  of  the  column,  where 
"from  a  to  I  and  from  a'  to  t"  should  lie  from 
c  to  I  nnd  from  e  to  /'.  As  this  same  error  occurs 
again  in  hues  40  and  41  of  the  next  column,  I 
assume  that  it  must  have  had  its  origin  in  my  ow  n 
lswl  writing ;  otherwise  I  should  have  attributed  it 
to  that  long-suffering  individual,  the  com|>oaitor. 
By  the  bye,  vour  engraver,  too,  has  turned  my 
small  italic  As,  rf,  aud  e  iuto  capitals,  for  some 
reason  beat  known  to  himself.  I  do  hope  that  your 
correspondent  has  not  Ix  gun  to  construct  his'dial 
f  rum  my  directions,  and  been  misled  by  my  care- 
toninjmi  (or  ealigrapbv). 

Perhaps  I  may  be  allowed  to  inform  Mr.  Hildcrs- 
ley  (letter  -JOHt^l,  p.  .117).  iu  connection  with  bis 
mention  of  "  Ball's  divixion  "  in  Saturn's  Ring, 
that  quite  recently  Mr.  W.  T.  Lynn  and  Mr.  C.  £. 
Prince,  both  Fellowa  of  tho  Itoyal  Astronomical 
Siciety,  liave  independently  shown  conclusively 
that  liall  had  nothing  whatever  to  do  with  the  dis- 
covery of  tlie  chief  division  in  Satum  Rings, 
t  'assini  was.  without  doubt,  ita  real  discoverer,  and  il 
should  certainly  be  called  by  his  name.  Vide  the 
Attrommieal  HrtntUr  for  the  current  month. 

I  must  ask  "  Itespicv  Finem"  (query  4.HS24, 
p.  327)  kindly  to  read  mv  reply  to  Mr.  Hartshorn 
{letter  20730.  p.  272).  Having  done  so,  and  im- 
pressed tho  fact  U!«>u  his  mind  that  the  tides 


difficulty  to  disappear, 
be  spherical,  and  to 
shell  of  water;  and, 
acting  alone ;    t  hen  ^as 


Assuming  the  earth  to 
Ik  surrounded  by  a 
say,  the  moon  t/i  h« 
I  tried  to  explain  to 


Mr.  Hartshorn)  she  will  attract  the  water  under 
ber  more  than  she  will  the  earth's  centre,  and 
pull  the  water  away  from  that.  Again,  she  will 
attract  the  earth's  centre  more  powerfully  than  she 
will  the  water  on  the  other  aide  of  it,  aud  so  pull 
tlie  earth  u way  from  that,  tlie  effect  being  to  cou- 
vcrt  our  hypothetical  thin  sphere  of  water  covering 
the  globe  into  an  ellipsoid,  whose  major  axis  poasea 
through  the  moon  aud  the  earth's  centre,  aud  whoae 
minor  axis  passes  through  points  on  the  earth's  sur- 
face (Hi  from  that  w  here  our  satellite  is  vertical,  U10 
water,  of  course,  being  taken  away  from  the  ex- 
tremities of  such  minor  axis  to  make  up  the  two 
heaps  beneath  the  moon  and  on  the  opposite  side  of 
the  earth's  centre.  Now  let  ua  iutruduce  the  sun  at 
this  opposite  extremity— in  other  words,  let  us  sup- 
pose tliat  it  is  full  moo'u.  Does  not  "  lteapice  Finem" 
soc  that  the  sun  will,  iu  turn,  heap  up  the  water  be- 
neath him,  and  ut  tlie  op|»j»tte  end  of  the  terres- 
tinl  diameter  (ju»t  as  though  the  moon  were  not 
present) .  and  M  exaggerate  tlie  tides  (  as,  in  fact, 
be  is  found  to  do. 

"W.  S.  W."  (query  4S.S!*;,  p.  3iS)  abould  get  a 
3in.  refracting  telescope  (or  a  Sin.  reflector)  at  a 
coat  of  about  £13,  a  good  timekeeper  uf  some  sort. 
Balls  "  Astronomy  in  Longman  s  "Text-booksof 
Science";  Webl/s  "  Celestial  Objects  for  Common 
Telescopes";  and  Proctor's  "Star  Atlas."  Thia 
will  suffice  to  start  him  in  the  kind  of  astronomical 
study  wich  ho  pretty  erideutly  di  aires  to  take  up. 

I  would  cummend  your  rc)»ort  of  the  last  meeting 
of  the  Itoyal  Astronomical  Society,  on  p.  344,  to  the 
|*ru*al  of  anyone  who  nuiy  lmvo  regarded  my 
nttcrances  with  reference  to  the  action  of  the 
"  Endowment  of  licscarch  "  |xitty  as  too  strong  ; 
and  especially  to  those  of  my  brother-re uders  who 
have  occasionally  hinted  that  there  was  no  such 
From  your  report  it  will  Is?  seen  that  Mr. 
announced  that  the  South  Kensington 
Phvauw  Couimitteo  •'  hud  sent  in  an  appli- 
cation to  the  South  Kensington  Science  and  Art 
Depaitment,  pointing  out  the  extreme  im]<urtauoo 
of  making  observations  of  the  Solar  Eclipse  of  next 
May,  from  two  ishinda  iu  tlie  South  Pacific,  mid 
standing,  »*  it  were,  in  tori  /.V.v.'iw,  proceeded  to 
invite  the  Fellows  of  the  Seniety  to  vulunU'er  to  go 
out  at  the  National  expense!  What  was  the 
meaning  of  tins  little  farce  \  Dotfs  anyone  for  a 
moment  suppose  that  Mr.  Lockycr  was  anxious 
that  a  number  uf  gentlemen,  strangers  to  him, 
should  join  him  in  what  he  described  as  a  "pleasant 
expedition*'  "  Kviden''.v  he  has  no  such  affection 
for  unknown  friends,  b  it  desires  the  backing  of  the 
Itoyal  Astronomical  S<niety  to  his  application  to  the 
Treasury,  in  place  of  that  of  the  little  body  who 
have  christened  themselves  the  "Committee  0/ Solar 
Physic*."  On  the  whole,  I  am  glad  to  eee  things 
done  a  little  more  ojM'tily  than  thev  liave  brs-u  for 
some  years  past.  Those  who  saw  Messrs.  Christie, 
Duukiii,  and  LockycT  in  consultation  on  the  front 
bench,  will  now  be'  able  to  appraise  the  value  of  a 
denial  that  there  is  any  connection  between  them. 

In  order  to  give  any  definite  answer  to  the  first 
question  put  by  "Son  Tine,"  in  lottor  20827 
(p.  337),  it  would  be  uecensary  to  possess  an  amount 
of  knowledge  as  to  tbo  maw,  velocity,  and  resist- 
ance offered  to  the  |suitage  of  the  comet  through 
the  solar  photosphere,  which.  I  regret  to  say.  neither 
I  nor  any  other  human  being  possess.  Meeting, 
though,  as  the  great  comet  probably  did,  with  a 
high  degree  of  resistance  in  its  jcissagi-  through  the 
Sun'ssurrouuding*.  it  may  wellhave  become  as  highly 
heated  as  (if  uot  more  so  than)  the  photosphere  on 
which  it  was  sti{ieri>oscd,  aud  so,  of  course,  have 
become  invisible.  It  is  oulv  when  light  is  trans- 
mitted through  a  gas  cooler  than  the  medium 
emitting  it,  tliat  alworptioii  takes  place.  Any  con- 
nection between  comets  aud  suii-jsit*  has  yet  to  be 
proved.  A  great  spot  appeared  shortly  "after  the. 
passage  of  the  great  comet  uf  1st  I  through  peri- 
helion ;  and  it  is  assi-rteil  that  tho  hcliographic 
longitude  of  this  «|«ot  curres|s>iidid  with  the  longi- 
tude of  the  comet's  perihelion.  I  must  add.  however, 
tliat  I  have  uot  myself  checked  these  facts,  tlu  tlie 
other  hand,  though,  it  is  quite  certain  that  there  ate 
comets  which  go  both  on-r  ami  under  the  Sun,  and 
have  their  perihelion  in  latitudes  in  which  spots 
never  occur. 

I  have  to  thank  Mr.  Wcstwood  Oliver  (letter  30829, 
p.  337)  for  the  courteous  and  kindly  lone  of  his 
communication.  1  do  uotfanc\,  however,  that  I 
ever  went  tlie  length  of  denying  that  solar 
activity  might  affect  terrestrial  conditions.  What 
I  have  said,  anil  must  continue  to  say,  is  that  no 
sufficient  proof  exists  of  any  such  connection. 
Surely  Mr.  Oliver  remember*  Dr.  Jetiuck's  pnper  111 
Cussini  was.  without  doubt,  it*  real  discoverer.  amTit  the  Zettirhrxft  f,„  Meter,,*!*;,,,  for  March  13,  l«3. 

'  "  in  which  that  eminent  meteorologist  discussed  ob- 
servations of  niiufullmude  from  lN.13tu  1S''7.  during 
which  five  periods  of  sunsopt  maxima  and  three  of 
minima  occurred.  They  Wure  made  at  Guernsey, 
Greenwich.  Orkney,  Turn,  Toulouse,  Basis, 
lleost,  Calcutta,  Algiers,  limit,  Philadelphia,  Furl 
Columbus,  New  ltedford,  " 
Paris,  Geneva,  Great  St. 
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Palermo,  with  tlii.1  most  pregnant  and  instructive 
ii  .'ilt:  that  while  51  records  of  annual  rainfall 
ft**1  tiled  to  favour  the  Sunspot  byiJollicsis,  50  ahtti- 
/ut fly  nmtradiftrit  it.  What  mathematician  needs 
me  to  point  the  moral  of  throw  pregnant  figures  t 
l*ut  popularly,  I  may  say  that  if  there  were  two 
js-i-iod*  of  maxima  and  minima  in  each  cane,  this 
corresponds  witli  the  probability  of  two  pennies 
I  ■  -.•a  -  weighted  ;  if  in  a  hundred  and  one  tosses, 
two  heads  appeared  ,'>I  times,  and  head  anil  tail  .'*> 
time*.  No  wwin  would  dream  of  making  such  an 
assertion.  It  U  about  what  ought  to  lit*  exts-ctcd. 
Besides,  I  can  never  too  often  reiterate  that  any 
tffcet  produced  bv  the  Sun  must  affect  the  whole 
world,  and  not  different  parts  of  it  differently.  It 
may  suffice  to  point,  in  illustration  of  this,  "to  the 
strangely  itiversc  weather  which  lias  prevailed  this 
year  ou  opposite  sides  of  the  Atlantic.  I  thoroughly 
agree  with  Mr.  OliTcr  in  his  estimate  of  the  objects 
of  the  journal  to  which  he  refers,  and  only  grieve 
that  more  of  the  general  public  do  not  see  it  as 
clearly  as  we  do. 

Taking  seriatim  the  questions  put  by  "  Amator 
StelWum  "  (in  query  46V28,  p.  :i4TS,  I  may  tell  him 
that  to  modem  observers  Venus  presents  a  sensibly 
circular  outline  (us  she  awiuredly  did  during  her 
Transit  on  the  6tt  imrtaiit) ;  but  that  as  long  ago 
is  1807  Viilal  measured  her  polar  diameter  as  oei-4  , 
and  her  equabirinl  diameter  as  6T1V.  With  refer- 
ence to  Mars.  Webb  says  (I'rltttial  Qtjtttt.  p.  1(10)  : 
"Herachel  ascribed  n  great  rllipticity  d1,,)  to  this 
planetary  globe  ;  Dawes  could  detect  none  : 
Schrtiter  made  it  Ipsa  than  1, ;  Hart  wig  gives 
it  I  am  tempted  to  think  1h.it  even  Hartwig's 

estimate  errs  rather  in  excess  than  in  defect, 
Nothing  is  known  as  to  the  inclination  of  the  equa- 
tors of  Mercury  nod  Neptune  to  the  planes  of  their 
respective  orbits.  Scbroter/nitriV/f  it  to  be  20°  in  the 
case  of  Mercury,  from  a  band  which  he  imagined  he 
observed  on  the  planet  during  the  early  summer  of 
IWt.  Buffham.  in  1870  ami  1872,  observed  what 
betook  for  white  spots  on  I  nanus,  and  from  their 
apparent  motion  deduced  a  rotation  period  uf 
something  like  twelve  hours.  No  one  has 
vet  attempted  to  ascertain  the  length  of  the 
Neptunian  day.  With  reference  to  the  binary 
star  periods,  that  of  n  Cassiopeia*  is  very  uncertain 
indeed.  Dobcrck  makes  it  222-435  years  ;  Umber 
1H.V2.15  years,  and  Duucr  17u-37  years:  a  pretty 
wide  range.  "  ri  Cnmrli  "  (Camclopordi  V)  »  new 
to  me  as  a  binary  system  ;  while  the  physical  con- 
nection of  the  components  of  c  Looms  is,  as  yet, 
scarcely  proven.  If  ,  Boolis  is  a  binary  star,  it 
must  liavr  a  very  long  period.  Nothing  beyond 
this  can  at  present  be  predicated  of  it.  In  the  case 
of  £  IWrtis.  we  again  have  the  most  diM't-vpunt 
estimates  of  its  penud.  Sir  John  Hcrschel  made  it 
117  14  years:  Madler  I1W8OA  years;  and  Dr. 
Doherck  HTM  years  (this  being  tne  latest  calcula- 
tion). »  Orionie,  1'  Herculis,  and  a  IWium  may 
be  included  in  the  same  category  as  1  Lconi*. 

Does  "Anxious"  (eiuery  489"S7,  p.  347),  wish  to 
estimate  star  magnitudes  with  tho  naked  eve,  or 
with  the  telescope  r  If  the  former  supposition  be 
the  correct  one,  ho  had  better  get  Heis's  atlas,  aud 
so  learn  the  precise  magnitudes  of  certain  standard 
stars,  whence  thnso  of  intermediate  ones  may  be 
estimated.  In  the  case  of  telescopic  stars,'  the 
simplest  method  for  the  amateur  is  that  of  limiting 
•apertures.  I  have  deserilicd  this,  at  least  once,  if 
not  more  frequently,  in  your  tack  volumes,  to 
which  '•  Anxious  "  liuiv  perhaps  !<•  able  to  refer. 
A  PeUow  of  the  Royal  Astronomical  Society. 


ARCHIBALD.  THE  "STANDARD," 
ADD  SUNSPOTTERY 

i  2iis'i0.]  -I  siiot'Ln  nnt  feel  disposed  to  answer  a 
letter  in  your  journal  last  week,  signed  "  A  Fellow 
of  tho  lloyol  Astronomical  Society,"  in  which  he 
indulges  ui  some  rather  stroug  language  with 
reference  to  a  letter  of  mine  which  appeared  in  the 
Standard,  wen*  I  not  moved  by  a  feeling  of  sincere 
compassion  to  r<  scue  him  (and  possibly  some  of  the 
readers  of  his  U  tter)  from  the  hums  of  11  dilcr 
on  which  he  has  gratuitouBlv  impaled  himself. 

The  only  two  conclusions  he  seems  to  Is-  able  to 
draw  from  a  perusal  of  my  letter  are,  that  I  aua,  in 
plain  language,  either  a  fool  or  a  knave. 

Considering  that,  according  to  his  own  impres- 
sion, he  has  only  just  made  my  "  literary  arqttaini- 
tmee  "  (he  is  wjong  here,  as  I  have  luul  the  honour 
of  being  mentioned  by  name  in,  at  b  ast,  two  pro- 
rs  of  his),  he  appears  to  liave  made  uJiIils 
1  me  somewhat  rapidly,  to  sav  the  least 
ofit. 

I  have  no  doubt,  however,  of  being  able  to  show 
tliat  in  his  personal  animosity  to  a  certain  committee 
(for  reasons  beet  known  to  himself)  hu  lias  simplv 
exposed  his  own  utter  ignorance  of  what  is  known 
in  ludia  and  else  where  as  to  tho  connection  between 
suuspots  and  meteorology. 

Firxt  as  to  Mr.  Stoue.  Your  correspondent  will 
find  his  exhibition  both  statistical  and  graphical  of 
the  inverse  cone ard  of  the  suuspots  and  the  tempera- 
ture curve  ot  the  Cape  of  flood  Hope  in  Uie  l'roc. 

Hoy.  Soe.  for  1 87 1. 
Next  as  to  Mr.  Blanford.  Your  correspondent's 


amazement  at  my  audacity  is  oulv  equalled,  if  not 
exceeded,  by  my  surprise  at  his  Ignorance  of  Mr. 
Blanford's  recent  work  in  this  direction.  In  the 
'■  Zeitschrift  der  Ocstcrrcichiscben  Ocsellschaft  fur 
Meteorologie,"  the  leading  meteorological 
Journal  in  the  wnrld,  and  one  which  I  would 
recommend  your  correspondent  to  study  ;  and  in 
the  Report  011  the  Meteorology  for  India  in  1878, 
(after  the  data  referred  to  by  F.R.A.S.),  occurs  a 
most  elaborate  paper  by  Mr.  blanfonl,  "On  the 
Variation  of  tho  Barometric  I'ressure  over  India 
and  Siberia  in  connection  with  tho  Sunspot 
Cycle,"  which  may  be  said  to  mark  a  new  era  in 
the  history  of  the  question.  To  clench  the  matter, 
1  quote  the  following  words  from  the  Report, 
p.  02,  "  The  excessive  pressure  which  characterised 
Asia  and  Auitralia  and  the  intervening 
Indo-Malaynn  region,  from  the  spring  of  187ti 
to  the  autumn  of  1878  was  ...  in  part 
the  MMSWstM  aKat  e/  a  rvrlical  ovillatum 
roim-Miiflgr  with  tht  m»*fr>t  prrmi."  Mr.  Utanford 
has  likewise  written  at  some  length  in  his  reports 
and  elsewhere  on  tliu  relations  between  sunspots 
and  sohir  radiation,  vapour  tenidon,  ic.  After  this, 
1  think  I  may  fairly  say  "Vidvnntur  risutabulie  " 
witli  reference  to  my  audacity  (or  fatuity).  That 
your  correspondent  never  heard  of  my  existence 
Wore,  is  only  u  further  proof  (if  one  were  needed) 
that  ho  has  never  read  Mr.  Hhinford's  "  Indian 
Reports,"  since  in  those  of  1870  and  1879  Mr. 
Blanford  has  referred  in  terms  of  approval  to  two 
separate  investigations  of  mine  in  connection  with 

and  comprehensive  re- 


sunspots  ami  raeteorulngy. 

For  a  really  admirable  and  eemprehe 
sume  of  the  entire  subject,  I  would  rvcommeud 


"  F.R.A.S.,"  if  he  has  not  seen  it,  to  purchase 
Prof.  Hennuuii Fritz's prize essay  (27o  pp.)  ontitled 
"  I'eber  die  Bczichungen  der  Souneuneckeuperiode 
zu  den  Metct.rologischcn  und  Magnctischen  Er- 
siheinungcn"  (Haarlem,  do  Erven  Loosjea,  1878), for 
which  the  Haarlem  Society  of  Science  awarded  him 
a  prine  of  ISO  gulden.  A  perusal  of  it  would  tend 
to  enlighten  aud  perhaps  convince  liim  of  the 
futility  of  trying  to  extinguish  a  hypothesis  which 
is  supported  by  collateral  cviilcuec  in  every  incteor- 
ologiral  clement  that  has  been  discussed,  aud  is 
thought  worthy  of  investigation  by  several  of  the 
leading  foreign  meteorologists  and  physicists.  For 
the  benefit  of  your  readers  I  will  quote  tho  final 
result  of  Prof.  Fritz's  inquiry  in  his  own  words, 
w  hich  I  dare  say  "  F,  It.  A.  S."  will  kindly  trans- 
late (I  hove  purposely  refrained  from  doing  so  for 
fear  of  being  accused  of  attempting  to  pervert  their 
original  sense)  in  his  next  letter. 

"  Ala  gesammt  rcsultat  tinden  wir.dass  bestintmte 
Deriehungon  besteheuzwisclicu  derVerauderlichkeit 
der  Sonnen'lei'keti,  der  Variation  der  magnetischen 
Deelinatioii  und  dem  Polarlicht :  dass  Ueniehungrn 
xwisdieu  dem  Weihsel  der  Souucnttcckeu  II.iu- 
tigkeit  und  den  uieteorologi£chcu  Ki-acheinungen 
der  Erdc  sehr  wahrscheinlich  sdnd." 

What  "F.R.A.S."  may  preeuiely  mean  by  the 
term  "  »unsiM,tter}-  "  I  do  not  know ;  but  Unit  all 
the  gentlemen  in  the  Hit  I  gave  in  the  .Standard, 
and  a  good  man;,  more  besides,  bclievo  that  sun- 
spots  affect  the  meteorology  of  our  earth,  I  am 
prepared  t-»  prove  to  the  satisfaction,  if  not  of  such 
a  sceptic  as  "  F.R.A.S.,"  at  any  rate  of  those  of 
your  readers  who  arc  possessed  of  an  ordinary 
amount  of  intelligence  and  honesty. 

With  nine  of  tln-se  gentlemen  I  am  acquainted 
cither  personally  or  by  eorresiioudenec,  and  if  I  am 
"  credulous  to  fatuity,"  it  is  plain  that  I  am  the 
victim  of  a  widespread  conspiracy  to  uphold  an  in- 
tellectual fraud  whose  rainifi'cationg  penetrate 
every  quarter  of  the  globe. 

Your  correspondent,  like  Mr.  Proctor,  and  the 
writer  of  the  article  in  the  Slandartl  (in  which  pro- 
dnrtinn  "F.R.A.S."  betrays  an  almost  parrHtal 
interest),  lays  much  stress  on  the  opinion  of  the 
Astronomical  Society,  as  if  their  dictum  (or  that  of 
a  Jxdeiuioal  clique  which  for  the  time  represented 
them)  were  alono  enough  to  condemn  the  theory 
of  the  connection  of  sunspota  with  meteorology  ; 
whereas  it  is  plain  that  the  question  prot-erly  (after 
the  fact  that  them  is  a  recurring  cycle  of  sunspot 
frequency  has  once  been  established  by  the 
astronomers)  belongs  to,  and  can  only  lie  adequately 
solved  by  meteorologists.  It  is,  therefore,  im- 
portant to  notice  that  in  India,  where  then  effect* 
bear  a  much  larger  ratio  to  the  total  changes  ob- 
servable than  in  this  rouutry.  every  official 
meteorologist,  from  Mr.  Bhuiford  downwards,  in- 
cluding Mr.  Pogson,  the  Government  Astronnmer 
at  Madras,  recognisi-s  their  influence  not  only  in 
temperature  (which  Mr.  Proctor  admit*  in  his  letter 
to  the  Stuifturd),  but  in  pn  ssure,  rainfall,  cyclones, 
humidity,  and  wind.  (See  amongst  other  things 
"  The  Meteorology  of  the  Bombay  Presidency,"  by- 
Charles  Chambers,  F.R.S.) 

Moreover,  in  one  ease  at  least  -viz.,  the  winter 
rainfall  of  Northern  India— it*  inverse  concord  with 
the  sunspot  curve,  discovered  independently  by 
Prof.  Hill  and  myself  in  1877,  has  been  continued 
and  extended  by  IYof.  Hill  to  the  greater  part  of 
Northern  India  (a  region  which  could  geographi- 
cally fWallow  up  more  than  half  a  do/cn  I7rr-.tr 
Britaius).  in  a  paper  published  in  the  "  Indian 
-  .„.r„„"  m  i»79  (,ull,u,cr  valuable 


series  of  papers  which  I  can  cordially  recommend 
to  "  F.R.A.S  ,"  if  he  wishes  to  inform  himself  of 
the  latest  developments  of  "  suusi>ot  literature," 
outside  what  the  American  geographies  used  to  call 
"  a  rocky  island  off  the  mast  of  France." 

Finally,  when  "  F.R.A.S,"  ond  his  friend*,  or 
aliases  (:),  have  studied  tho  question  in  it* 
meteorological .  as  well  as  its  astronomical  aspects, 
I  shall  be  willing  to  diricms  the  matter  more 
minutely  with  them.  Meanwhile,  I  would  merely 
warn  them  (to  paraphrase  our  Laureate)  to  beware 
h*sl  they  mistake  the  cackle  of  their  society  for  tho 
murmur  of  the  u  ort</. 

E.  DouRlaa  Archibald. 
(Late  of  H.M.  Ilenga]  IMucational  Servioe.) 


VARIABLE  STARS. 

[2flfl.il.]— I  i-oiiWAiin  the  following  note*:— 

.  /Jrttrvtiit. — As  I  cxpecti-d,  Oiis  star  i»  brighten- 
ing.   At  present  it  iwiin  to  be  4  5  or  4'4. 

n  t'awiapritt. —Tliis  htar  is  also  brightening,  and 
ajijs'ars  to  be  losing  colour.    It  is  now  about  2-8. 

ami  f5  t'tiMuifKiir.  I  have  been  olswrving 
these  stars  at  intervals  during  the  port  year.  They 
often  seem  absolutely  equal,  out  on  some  occasion* 
ei  uppears  to  be  distinctly  inferior  to  v'. 

«  (>»"  ,lfi»»ro.  'Iliis  star  is  319  in  Messrs. 
Espin,  Read,  and  (Jage's  catalogue.  The  limits  of 
variability  an-  there  given  as  12  to  I  ".  In  March 
last  I  entered  it  as  4  -J,  but  during  the  ]u*t  six 
weeks  I  have  observed,  during  such  brief  e  " 
a*  I  have  got  of  the  sky,  it  to  Ire  4-8. 
however,  to  be  brightening  again, 

fi  t'jrym.— The  following  are  se 
this  rather  perplexing  "  suspected  variable  "  : 

1882.  March  11,  S'l  Aug.    8,  S-2. 

„    March  15,  3-4.  Aug.  29,  3  4. 

„     April  2A,  3-3.  Sq.t.  17.  3-2. 

„     May  15,  3-2.  Oct,    4,  3  2. 

The  weather  here  has  lieen  so  bad  as  almost  to 
tion. 

S.  Maltland  Balrd  Oommlll. 

Ohugow,  D.-C  IS. 


TRANSITS  AND 


-  A 


{20852.]  --Mat  I  be  allowed,  with  all  due  defer- 
ence, to  correct  a  rather  serious  mi-lake  (or  mis- 
print) that  occurred  in  your  report  1 1  the  otlier- 
wise  able  and  interesting'  lecture  on  '•  Transits  und 
Eclipses."  by  Mr.  V.  llraham  its.  333)  '(  Sir.  Braharu 
is  re|K>rted  as  having  said,  "  It  is  known  porfrrtly 
well  that  our  nearest  neighbour  does  not  produoc 
any  effect  by  the  light  it  emits  under  a  period  of 
36  years,  and  light  travels  at  the  rate  of  Iso.oun 
miles  |>er  second."  The  lecturer  no  doubt  referred 
touCcntauri,  1m t  the  distain  a  of  that  star  is.  in  round 
numbers,  20  bilUons  of  mile's,  which  would  give  a 
light  passage  of  3J,  and  not  36,  years. 


MEDICAL  REPLIES. 

[20853.]— Von  BlTK  (48.881)  .—Your  sou" 
bite  has  probably  no  connection  wo  )■  his] 
attacks,  which  nrc  a  mihl  form  of  epilvj 
ihmhI  careful  me-dical  treatment. 

Bsioht's  D1KU8K  (488118).— In  Blight's  disease 
the  urine  contains  albumen  ;  geuoralry,  also,  casti 
indicating  the  stage  of  disease  in  tliu  tuls-s  of  the 
kidney.  To  test  the  urine  for  albumen  get  a  clean 
test-tube.  Tour  in  an  inch  of  urine  :  test  by  means 
of  blue  litmus  paper  to  see  that  the  urine  is  acid.  It 
should  just  redden  tho  blue  test-paper.  If  not  add, 
one  drop  of  nitric  or  other  acid  should  bo  added  to 
the  urine.  Then  bring  slowly  to  the  boil  over  a 
spirit-lamp.  If  the  urine-  contains  albumen  a  hazi- 
ness appears  or  a  flocculcut  precipitate  falls,  aco 
ing  to  tne  om^unt  of  albumen  present.  If  the  t 
be  set  aside  the  coagulated  albumen  will 
and,  at  tho  end  of  twenty-four  hours,  an 
of  its  amount  may  be  made  and  compared  1 
ceeding  amounts  "day  by  day  or  at  weekly  intervals, 
if  the  rase  be  a  chronic  one.  The  urine  should  be 
that  passed  directly  on  riMiig  in  the  morning,  so  as 
to  secure  an  average  spe-ciinon.  The  examination  of 
the  casts  from  the  tubuli  ran  onlybeuiado  bymeans 
of  the  microscojre. 

Disordered  Liveii  (48900.)— Leavo  off  tho  beer, 
aud  tobacco,  and  take  pio]>er  easy-going  exen  l  -i 
in  the  open  air.  If  not  relieved,  get  carefully 
examined  by  your  doctor. 

TKA     Ajrtl    COFKKJS    AFTKB    MZALB     (4H914.)  — 

"G.  L.  T."  has  misread  my  dictum.  My  word*  are, 
•'  The  habit  of  drinking  •ti  vug  tea  or  black  coffeu 
directly  after  dinner  is  especially  bad,  and  certiiinljr 
interfere*  with  digestion."  1  om  clear  on  tliu 
point  as  a  general  rule  in  healthy  stomach*.  Of 
course,  liil/it  is  a  powerful  mollifying  influence,  and 
those  who  have  long  used  themselves  to  such  use 
of  tea  or  coffee  may  not  feel  that  they  ore  de- 
veloping a  dyspepsia  or  a  liver  affection.  But, 
nevertheless,  'they  will  find  out  the  fart  if  tiny 
live  long  enough.  Sleepiness  ought  not  to  be  a 
very  troublesome  matU-r  to  pcr*on»  who  eat  only 
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a  moderate  dinner  as  previous  exertions 
have  entitled  them  1".  If  after-dinner  sleepiness 
bo  a  consequence  of  seveio  aud  long-continued 
anto-praudial  fatigue,  let  t  bo  *Wpiiiess  be  indulged, 
anil  get  tlie  system  ref reshed  and  renovated  thereby, 
and  the  digestion of  the  well-earned  dinner  mean- 
while jsrfeetcd.  In  tli.it  case  a  strong  tea  or  black 
coffee  simply  interferes  with  a  necessary  and  well- 
earned  indulgence.  If  after-dinner  sleepiness  lie 
a  consequence  of  mere  over-eating,  tlie  use  of  stroug 
tea  nr  black  coffee  to  antagonise  that  sleepiness 
merely  acta  by  diverting  the  blood  to  tlie  brain 
when  the  stomach  needs  tlie  blood  in  order  to  com- 
plete the  digestion  of  the  fond  which  has  been  put 
into  it.  The  remedy  here  is  not  t»  artificially  hurry 
up  tlie  stomach,  but  cither  to  stop  the  habit  of 
gorging  like  a  boa-couatrictor,  or  to  accept  the 
torpor  which  come*  upon  the  boa-cotistrietor  after 
a  gorge.  But  in  all  such  matters,  habit  become*  a 
mother-in-law  if  not  a  mother-nature,  and  man  is 
a  very  difficult  animal  to  kill.  One  should  consider 
the  rSrthagorean  maxim.  '*  Kit  u]»>n  that  course  of 
life  which  is  best ;  habit  will  render  it  must  de- 
lightful." 

KvKSlonT  (48918).— Red-load  powder  falling  into 
-  eyes  is  certainly  injurious --not  only  by  its 
Riwonouselfect,  but  also  as  a  nitre  powder  mechani- 
cally irritating  the  eye*. 

Conoestiox  of  LrvtE  (18321).—"  A.  W.  D." 
probably  has  not  arrived  ut  a  r<:rrert  diagnosis  of  his 
disease.  Tlie  liver,  being  out  of  sight,  is  often  made 
the  scapegoat  when  it  j*  in  no  way  m  fault,  iUt 
carefully  exomined. 

Watehy  Eye  (ISniK).— If  the  runtisng.ovirr  is 
from  the  inner  corner  of  tlie  eye,  your  mother 
probably  has  an  obstruction  of  the  lachrymal  duct, 
which  drains  olT  surplus  secretion  into  the  nose.  Get 
eye  examined  by  a  competent  doctor. 

James  Edmunds,  M.D.,  &c 

Graiton-strcet,  Bond-i-treet. 

LEGAL  REPLIES. 

[2(1854.1  —  AjurrFXT  I.ic.iits.  -  I^Eanupnos 
(4S.S89.)— It  is  necessary  tluit  1  should  have  more 
exact  particulars  of  this  case  lief  ore  I  can  answer 
witli  oertaiuty.  But  clearly  the  tea-tickets,  what 
ever  thoy  have  been,  cannot  affect  tlie  case,  as  the 
only  way  to  take  it  out  of  the  Prescription  Act  is 
by  a  consent  by  deed,  or  in  writing.  If  under  that 
statute  an  ancient  light  has  been  enjoyed  for  'JO 
years  without  interruption,  it  becomes  an  ahsnh 
easement.  Tlie  Act  further  provides  that  no 
"  intemiption  "  shall  be  reckoned  an  such  which 
does  not  extend  to  a  year.  Tlie  result  is  that,  if 
windows  have  been  njieu  for  mom  than  19  years, 
the  right  is  practically  acquired,  as  there  can  then 
bo  no  valid  " interruption."  So  without  exact 
date*  I  cannot  answer  this  question  ;  but  it  looks 
as  if  the  right  hod  been  acquired  by  prescription 

Will— Makeiaoe  —  Deceased  Wife's  Sister 


He  may  also  claim  in  that  action  damages  resulting 
from  tio  landlord's  neglect  to  repair  the  roof,  and 
so  recover  tlie  expense  he  lias  Itceu  put  to  in  doing 
tlie  internal  repairs  rendered  necessary,  if  he  can 
show  that  they  resulted  from  the  landlord' 
of  the 


lis  question  is  rather  confused  ; 
make 


Will—  Ixvalid  M  Alt  RUG  e  (48921)  —  When  the 
son  of  C.  arrived  at  the  age  of  twenty- one  years  he 
took  a  vested  remainder  in  the  property,  and, 
although  he  never  hud  possession  of  this  property, 
had  a  legal  title  to  it,  and  he  could  leave  his 
right  to  it  by  will  if  he  chose.  Without  seeing  a 
copy  of  this  will,  or  its  operative  clause,  I  cannot  say 
if  it  is  valid.  The  children  of  the  second  marriage 
were,  of  course,  illegitimate ;  bat  if  the  son  of  C. 
described  his  so-called  sisters  bv  their  reputed 
names,  the  gift  would  be  good,  and  probably,  also, 
if  he  only  spoke  of  them  a«  "  sisters,  '  as  he  had  no 
others,  and  so  they  would  take  the  property.  But 
in  these  cases  of  difficult  construction  1 
really  see  the  will  itself. 


would  create  an  interest  and  promote  in 
electrical  science  to  a  very  large  extent. 
Dyer's  "Coil,  and  How  to  Make  It."  is  a  little 
that  any  child  could  work  from.  Why 
tier  machines  be  made  equally  easy  to 

i 


pamphlet 
should  nol 


•  out,  the  querist  wants  to 
whether  the  children  and  grandchildren  of  A.  can 
claim  property  as  lawful  issue  of  his  marriage  with 
his  deceased  wife's  sister,  and  certiinlv  theyeannot, 
B.  was  not  tlie  lawful  child  of  A.,  and"  therefore  her 
children  cannot  be  his  lawful  grandi'liildren,  and  so 
cannot  claim  property  in  that  capacity.  But  I  ma; 
have  missed  his  point,  and  if  so, 
again,  and  more  plainly. 

PaR-ncwtCTiP.— Riiacf.of  PnoprrB  (48891 V— This 
is  not  a  legal  question,  but  rather  one  for  tlie  con- 
sideration of  the  querist,  upon  all  the  facts  and 
circumstances.  Such  matters  as  a  share  of 
must  always  Is?  arranged  between  the 
and  there  can  be 
subject. 

Coinrnr-Coi-KT— Old  Jrno jstost  ■  -  Exjecution 
(48309).— Execution  can  bo  issued  upon  a  county- 
oourt  judgment  at  any  time  within  six  years,  by 
producing  it  to  tlie  registrar's  clerk,  and  at  auv 
time  after  six  years  if  have  lie  obtained,  and  which 
will  bo  granted  upon  a  formal  application  by  tlie 
plaintiff,  of  which  no  notice  need  be  given  to  the 
defendant.  In  this  cose,  therefore,  the  creditor 
should  go  and  issue  his  execution  at  once,  and  lie 
will  probably  get  his  money.  He  may  find  my 
sWlhug"  Hints  on  County-court  Practice  "  useful 
in  these  cases. 

AllCHITKCT— IXDENTtTtrS  (4H!X»V— It 
very  unwise  of  the  pupil   to   do  wi 
indentures  ;  for  then  he  would  liavo  no 
ready  means  of  proving  mid  enforcing  the 
entered  into,  and  of  compelling  his  master  to 
and  employ  him  in  the  event  of  disputes,  which 
may  always  happen. 

LxxuLoan  and  Tejcant-  Repairs  (1R913).— The 
breach  of  a  contract  to  mjnir  on  the  part  of  a 
landlord  is  no  answer  to  tlie  claim  for  rent,  and  if 
the  tenant  docs  not  p»yf  tho  landlord  can  distrain, 
although  he  may  be  liable  for  damages  as  to 
repairs.  As  tlie  landlord  has  not  attended  to  the 
roof,  after  due  notice  that  he  will  do  bo,  the 
'.  should  repair  it  himself,  and  then  sue  Ids 

3  flUl.l  SO  JKUll, 


DIE  ENGRAVING  SAW  SHARPENING 

(208.W.]— I  wnx  endeavour  to  finish  the  subject 
in  this  letter,  as  space  is  valuable,  aud  it  will  not 
do  to  Uvstiass  on  the  good-nature  uf  the  Editor. 

II  Fred.  Carre  is  determined  to  make  his  own 
blanks,  he  must  buy  his  embossing  prrsa  at  once, 
as  then  he  can  make  the  blanks  to  At  the  press,  and 
not  fire  rrnj.  Tlie  dies  for  small  work  {crests  and 
monograms)  are  about  Jin.  thick  or  less,  with  a  shank 
on  underside;  thoynrc  ttinipd  from  the  solid,  and  may 
be  of  any  shape— round,  square,  or  oblong.  Not 
one  amateur  in  fiOO  has  the  appliances  for  making 
his  own  press :  it  would  be  chea|ier  to  buy,  even  if 
you  had  a  good  pattern  to  copy. 

For  list  of  makers  see  "  Post-Offiee  Directory." 
H  I  were  about  to  buy  one,  1  should  ask  the  maker 
what  size  he  would  recommend  for  proiwsed  work, 
and  then  select  one  one  *i.v  laryrr.  A  press  only 
just  powerful  enough  wastes  time  and  irritates  the 
temper.  Get  a  pattern  die  with  the  press.  To  do 
a  small  spray  with  a  few  leaves  ami  Howcrs,  make 
a  punch  for  every  flower  and  every  leaf,  aud  finish 
each  one  coref ally,  so  that  when  driven  in  it  is  done 
with  j  cut  the  stalks  and  stems  with  fine  half-round 
graver ;  tlie  shallower  all  tlie  work  is  the  better  it 
will  look ;  rub  the  face  of  the  die  when  finished  on 
oilstone ;  you  do  not  want  a  better  polish  than  this 
will  give. 

To  make  the  counterpart,  take  two  or  three  small 
pieces  of  tlie  very  best  Bristol  board,  stick  thrm 
together  with  smallest  quantity  of  very  thick  paste, 
give  a  few  moderate  blows  with  pre-s,  and  when 
you  have  a  nice  impression  cut  away  all  superfluous 
card  with  a  sharp  pen-knife  to  a  bevelled  edge ; 
cut  closo  to  your  work  without  regarding  size  of 
die.  If  the  impression  is  not  quite  >  r:V,  t,  warm 
the  counterpart  with  a  tmatl  piece  of  lighted  paper, 
strike  while  warm.  Professional  embossers  often 
melt,  not  burn,  a  small  piece  of  guttapercha  in  the 
gas,  dab  it  over  tlie  face  of  counterpart,  and  imme- 
diately give  a  squecre,  not  a  blow,  with  press.  This 
gives  an  impression  absolutely  perfect.  Of  course, 
cut  away  all  superfluous  guttatiercha. 

The  best  way  to  fasten  tho  die  in  press  is  to  place 
a  piece  of  thick  and  good  paper,  s/ijMii'y  posted 
on  both  sides  with  thick  paste,  between  bed  of  press 
and  back  of  die  ;  trim  tlie  counterpart  before  you 
stick  it  up  in  its  place,  with  a  very  little  paste. 
Once  pasted  you  can  only  tear  it  off  in  pieces.  For 
large  dies  thev  use  3  or  i  pieces  of  good  millboard, 
instead  of  Bristol  board— that  is,  for  dies  as  large  as 


a  page  of  note-paper. 

r  ret  arre  has  not  yet  seen  a  good  American 
saw,  if  he  thinks  it  a  "  toy,  not  a  tool."  I  saw  a 
□arpcutcr  cut  off  about  a  "yard  from  the  top  of  two 
piles  to  make  them  the  riglil  length.  He  did  them 
both  while  I  was  waiting  on  Rydo  pier  for  the 


[20857.]— In  reference  1o  letter  20841,  p.  fl*»,  I 
trust  Mr.  Molisou  will  not  defer  his  intended 
communications  on  account  of  my  luring  treated 
the  subject.  I  really  do  not  know  niinJi  about 
it,  and  am  not  likely  to  go  very  much  into-  it  at 
present  at  all  events,  having  gone  into  it  just  now 
tx-cuuso  I  wished  to  be  in  ixivtessiou  of  the  latest 
and  best  information  in  this  as  in  other  depart- 
ments, while  the  new  edition  of  my  book  is  in 
the  Press.  Mr.  Molison  can,  no  doubt,  give 
reader*  more  information  tluin  I  can  on  tho  sub- 
ject, aud  I  shall  be  very  glad  to  bo  among  the 
learners. 

In  reply  to  J.  Dav  (4SSM1,  the  length  of  tlie 
tubular  spindle  of  the  movable  disc  is  about  3in. 
between  plate  and  the  driving  pulley.  That  of  Ow 
discharging-lsills  is  about  Gin.  It  would  be  better 
for  tliem  to  project  another  3  or  4 in.  beyond  the 
two  jars  and  over  tlie  base-board,  us  it  is  incon- 
venient to  pass  discharge  in  any  apparatus  as  it 
is  arranged  except  by  connecting  it  to  on  external 
and  separate  discharger.  The  pupcm  ought  to  be 
at  tlie  back  of  tho  fixed  disc.  This  brings  tlie  in- 
ductive capacity  of  tho  gloss  plate  into  action. 
If  in  front,  only  that  of  the  air  is  utilised.  Tlie 
upright  combs  are  connected  together  by  a  brass 
casting,  into  which  the  rods  are  screwed.  As  I 
explained,  they  serve  to  short-circuit  the  discs 
after  they  havo  done  their  work.  They  would 
otherwise  curry  over  a  residuary  charge  opposed 
to  tlie  work  they  have  to  do.  Sigma. 

THE  SLIDE-RULE. 

[20858.]— Is»  reply  to  letter  SMiS,  "The  loga- 
rithms of  logarithms"  is  to  me  an  expression  that 
I  have  not  hitherto  met  with.  I  desire  to  see  its 
form  and  use  elucidated.  As  the  statement  stands, 
it  appears  to  bo  as  follows:— What  is  the  logarithm 
of  the  logarithm  of  w  V  Suppose  »  =  '2.  then  its  log. 
u  0-30103000 ;  thus  the  question  asked  is,  What  U 
the  log.  of  -3O103O0V  which  is  it  4786098.  Tho 
letter  20843  goes  on  to  state — "  for  instance,  to  col- 
... late  the  functions  of  the  term  V1'  '/)  **  "— 
which  I  interpret  as  iw  multiplied  into  the  «*  root  of 
P/f.  There  is  a  slight  uncertainty  in  my  mind, 
whether  tho  expression  is  properly  printed  or  not ; 
for  it  may  mean  *J  (P  7f)"i  tluit  is  the  a"  root  of 
the  power  of  m.    To  take  the 


[20850.]— Will  you  allow  me  to  suggest  to  Mr. 
Molisou  that  working  drawings  of  this  machine, 
together  with  the  plainest  possible  directions  for  its 
construction,  would  lie  much  appreciated  by  those 
who,  like  myself,  have  not  sufficient  electrical 
knowledge  to  construct  ono  from  the  more  scientific 
directions  given  by  "  Sigma  "  V  I,  for  one,  cannot 
afford  to  buy  a  Urge  one,  but  should  like  to  make 
one  if  I  could  lie  certain  to  do  it  without  failure : 
and  I  would  not  attempt  it  from  any  particulars  I 
havo  yet  read. 

It  is  just  the  samo  with  the  instructions  I  hare 
seen  as  to  tho  construction  of  dynamo-machines.  I 
should  like  to  make  a  small  one  that  would  light  a 
few  Swan  lamps,  and  do  not  see  why  some  of  our 
able  contributors  should  not  give  instructions  and 
drawings  that  would  enable  any  one  to  do  it.  Such 
plain  instructions  as  have  appeared  some  timo  hack 
with  respect  to  tho  "Induction  Coil"  is  what 
hundreds  want ;  ami  if  Mr.  FMridt  or 


,  would  take  this  in  hand,  it 


««/  (P  ,  n)  in.  Let  us  give 
symbols  Let  n~JU  «  =  3;  P  - 
10;  and  7  =  9;  then  V  (16 ,  S»)  x  3  is  the 
question  to  be  worked  by  slide-rule  practice  :  this 
can  be  reduced  to  16) ;  V  0  =  V  9  J  l"VV£j 
which  is  a  simple  question  in  two  operations  on  the 
four  lines  A,  B.  (J  and  1)  of  the  common  slide-rule 
with  a  single  slide,  and  equals  4  ;  or  in  this  case  it 
is  further  reduced  to  »/"'  =■  *■  Hence  I  foil  to 
see  how  the  exam|>le  elucidates  the  proposition  of 
obtaining  "  the  logarithms  of  logarithms.  '  Suppose 
wo  take  the  2nd  interjnetation.  and  using  the  samo 
values  to  the  symbols,  then  the  question  becomes 
V  (16  1  This  »  »»'  90  simP*"  M  the  Previous 
working.  Still,  it  can  be  solved  in  the  four  line*, 
as  before  described,  and  equals  2  ;i7-  Lndcr  thut 
form  the  application  of  the  example  is  a*  inap- 
plicable to  the  question  as  the  previous  notation. 

It  is  well  known  that  mcchonical  calculations 
have  engrossed  tho  minds  of  many  learned  nn  u 
for  hundreds  of  years,  and  that  uuy  form  or  ex- 
pression may  be  resolved  by  special  mechanism 
dovoted  to  that  larticular  form.  Therefore  it  ia 
not  surprising  to  hear  that  "the  logsjntlims  of 
logarithms  "  have  been  deduced  from  an  especially 
constructed  slide-rule.  1  should,  however,  be 
pleased  to  see  under  what  circumstances  the  above 
expression  is  made  available  in  mathematical  cal- 
culations, and  how  the  instrument  for  solving  such 
questions  "is  of  great  scientific  value  and  well 
worth  re-introducing."  when  we  have  such  perfect 
modem  instruments  most  accurately  divided. 

I  bare  been  led  to  take  an  interest  in  letter  20843, 
from  havingpaid  considerable  attention  to  slkle-nilo 
practice,  conceiving  the  slide -rule  to  be  an  invalu- 
able friend  to  tho  calculaterwho  has  not  an  assistant 
always  at  his  elbow  to  check  his  calculations.  This 
feeling  led  me  to  patent  a  form  of  double  slide-rule, 
not  hitherto  used,  which  I  find  of  great  assistance 
chiefly  in  checking  the  pen-and-ink  work  of  civil 
engineers,  architects,  and  builders.  Tho  rule  is 
mode  in  two  forms— a  decimal  rule,  and  a  duo- 
decimal rule.  The  decimal  rule  is  so  contrived  that 
any  amount  of  multiplications  and  divisions  can  be 
carried  out  consecutively  without  losing  the  hwt 
calculation,  as  is  the  case* in  a  single  slide-rule ;  and 
it  is  also  graduated  to  give  any  power  or  root  that 
may  be  required,  so  that  the  question  of  tailing  tho 
hypotheuuso  on  either  side  of  a  right-angled  tri- 
angle is  solved  at  one  setting.  Tlie  duo-decimal 
rnfo  is  a  speciality,  and  is  so  constructed  that  it 
cubes  any  quantity  up  to  100  cubic  ft.  at  a 
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sotting  of  the  two  slides,  giving  the  answer  in  cubic 
feet  and  inches,  which  is  auppu*ed  never  to  have 
been  duno  before.  At  tho  samo  time,  the  whole 
working  remains  on  tho  rule,  open  Hi  inspection,  to 
»w  nrviscd  by  sijdit  without  removing  a  slide  to 
work  separate  ports  of  tho  question.  Tho  great 
advantage  of  the  decimal  rule  ia  that  it  entirely 
(excejst  in  mwt  abstruse  cases)  does,  away  with  that 
■••lurco  of  disgust  to  all  who  begin  slide-rule  prac- 
tice—viz., tho  gnat  amount  uf  "gauge  pointa," 
moan  areas,"  or  "  special divisions  "  that  encum- 
ber all  works  upon  tho  single  slide-rule,  which  must 
in  practice  be  either  committed  to  memory,  or  tho 
"  U»k  11  must  be  constantly  ut  olio's  side  to  be  re- 
ferred to.    The  slides  are  so  arranged  that  the 

dswith 


working  on  the  rule  corresponds  . 
working  on  paper  by  rules  learned  at  school.  Thus, 
fur  cubing,  the  sequence  is 
Length. 


Content, 

the  breadth  and  thickness  being  the  two  slides,  the 
length  and  content  the  Standard  portion*.  Thus  no 
slide -mli!  arithmetic  is  required  to  be  studied. 

lie  limits  of  the  paper  will  not  allow  me  to  fully 
explain  the  rules.  I  feel  confident  that  they  will 
bo  found  moat  serviceable  for  the  usual  e very-day 
practico  of  the  offioe,  liench,  or  yard.  They  an 
made  by  Mr.  F.  M.  Stanley,  of  *  3  and  4,  Great 
TunutUe.  Holboru. 

Referring  to  the  original  question  the  logarithm 
of  n  logarithm,  my  derimal  rule  solves  tho  difficulty 
by  inspection  only.  Thus:  Invert  the  lower  slide 
and  place  the  linu  of  numbers  fairly  in  its  seat- 
that  is,  the  0  in  tho  ..tide  over  the  1  in  lower  line  of 
figures,  then  the  line  of  n timbers  is  a  line  of 
logarithms  to  the  line  of  figures  below.  Thus, 
what  is  the  log.  of  the  log.  of  2  ?  Over  2  in  the 
lower  line  is  -3U 1  ou  the  line  of  numbers,  and  over 
"301  is  478  on  the  line  of  numbers — the  log.  of 
■301.  Mr.  Alb.  Kapteyn  will  understand  the 
logs,  found  am  the  ••mantissas"  only,  and  that  the 
indices  must  bo  supplied  in  accordance  with  the 
question. 

Fredk.  A.  Sheppard,  C.E. 

4G,  Angcll-rond,  Iirixton,  S.W. 


[29S.iO.]— Sour,  years  ago  a  friend  of  mine 
wanted  a  Kegel's  slide-rule,  but  found  that  they 
were  not  to  be  had  of  any  instrument  maker. 

It  occurred  to  mo  that  they  might  be  mado  on  the 
principle  of  Prof.  Everett's  proportion  table,  in 
cardboard,  and  After  one  or  two  trials  I  succeeded 
in  making  one  with  a  radius  of  Join.,  which 
answered  very  well. 

The  job  is  somewhat  tc<lious,  but  if  Mr.  A. 
Kapteyn  (letter  Mbi-i)  is  not  afraid  of  that,  I  can 
put  him  in  the  way  of  doing  it,  cither  by  letter  or 
through  the  page*  of  the  Exoumt  M  kciuxic,  if  the 
Editor  can  spare  the  space  required  for  the  itutruc- 

A.  D.  L. 


OF  REFLECTING 
SCOPES. 

»t  which  this  subject  seems 
to  excite,  induces  me  to  supplement  my  previous 
letter  with  a  few  further  remarks.  But  at  the  same 
time  I  regret  that  so  few  practical  correspondents 
take  part  in  the  discussion. 

Itefcrring  back  to  letter  20730, 1  find  our  esteemed 
contributor,  "A.  N.  H,"  saying  that  when  ho 
had  ground  and  polished  an  tun.  spherical  mirror 
ho  "  set  to  work  to  try  and  fit  a  small  hyperbolic 
convex  toil :  but,  after  repeated  trials,  was  obliged 
t  j  give  it  up." 

1  do  not  wonder  at  his  failure,  nor  that  it  should 
lead  him  to  conclude  that  a  hyperbola  might  be 
anything  between  a  parabola  and  a  "  boomerang." 
The  cause  is  very  evident,  if  lie  will  refer  to  my 
previous  letter.  The  companion  curve  to  the  hyper- 
bola is  the  parabola,  not  the  tfthrre,  so  that  by  hy- 
perbolising the  small  convex  he  was  really  increasing 
the  already  too  powerful  unikruorrcction  of  the 
large  mirror,  and  thereby  making  matters  worse. 
If  the  largo  speculum  had  been  uarubolised  before 
be  commenced  to  alter  the  small  one,  I  have  no 
doubt  his  experimental  work  would  have  led  to  a 
more  satisfactory  result. 

The  next  jurt'of  ••  A.  X.  II.  V*  interesting  letter 
is  very  valuable,  for  it  records  tho  fact  that  two 
spherical  curves  do  not  always  give  satisfaction. 
He  says,  "My  Caasegraiu  at  present  consists  of 
two  spherical  curves,  but  as  soon  as  I  have  time  I 
intend  to  tltyhtlj/  parabvliK  the  large  mirror." 
From  this  it  appears  that  tho  aberration  of  the 
larger  mirror  is  too  powerful,  and  requires  reduc- 
tion. Theoretically,  tho  effect  of  sphericity  in  the 
Cassograin  minors  is  to  produce  a  balance  of  error 
similar  to  a  convex  and  concave  lens ;  but  this  can 
only  occur  when  their  foci,  apertures,  and  distances 
ore  in  a  certain  proportion.  In  tho  object-glass, 
the  destruction  of  spherical  aberration  requires  a 
certain  arrangement  of  curvatures,  and  this  condi- 
tion is  just  us  essential  to  tho  reflector.  It  is  this 
i  that  I  intend  to  touch  upon,  so  far  as  I  am 


in' i  mo  large  speculum, 
et  the  reciprocals  of  u  and 
ressions  1  it  -  (1  +  a)  ft  f 
Then  we  have- 


Let  T  and  F  represent  tho  semi-aperture  and 
focal  length  of  the  large  speculum,  and  ij  and  f 
those  of  the  small  mirror:  h  and  r  tho  conjugate 
focal  distances  of  the  small  mirror,  lint  is,  «  is  tin- 
distance  of  the  mirror  in  front  of  tho  focal  point  of 
the  large  speculum,  and  r  the  distance  of  the  mirror 
from  the  final  focus  behind  tho  largo  speculum 
For  tho  sake  of  brevity,  let  the  reci| 
r  be  connected  bv  tho  expressions  ' 
and  >,  r  =  (1  -  a)    2  f.    Then  ' 

Equation  of  conjugate  foci — 

1  .  1  _  1 

Equation  of  variation  duo  to  spherical  error— 

'd) -'(:-) -'0) 

Now,  it  is  evident  that  if  the  first  term  is  to  be 
reduced  to  zero,  or  no  error  exist  at  the  point  de- 
noted by  r,  tho  second  quantity  must  equal  the 
third.  The  variation  of  the  second  focal  reciprocal 
is  easily  found  to  be  a'  .  (y*,  H/*),  (u  being  tho 
quantity  connecting  u  and  r).  And  since  the  dis- 
tance u  is  measured  from  the  focus  of  the  large 
mirror,  the  variation  of  its  reciprocal  must  obviously 
be  the  samu  as  that  of  the  reciprocal  of  F,  tho  focal 
length  of  tho  large  speculum. 

This  for  iiarallel  rays  is,  of  course  ^    .  Hence 

rejecting  the  numerical  dedominators  and  taking 
the  root  of  each  quuntity,  the  equation  of  spherical 
error  is — 


F«/F  A'/ 


(1) 


Now,  with  respect  tothescmi-nporfure*  Y  and  y, 
it  is  evident  that  they  must,  at  hotf,  lie  in  tho  sai 
proportion  as  F  and"«.  for  if  not  the  small  one  will 
be  unable  to  receive  the  whole  of  the  converging 
luminous  cone  from  the  largo  one.  Therefore,  in- 
stead of  Y  substitute  F,  and  in  place  of  y  put  the 
value  of  m — viz.,  2/ J  (1  +  fl).  Then  tho  equation 
takes  tho  form — 

-L  =     *   n 

v/F    (1  +  «)  t// 
From  this  we  can  easily  get  the  value  of  a,  viz.— 


1 


V/- 


When  a  is  known,  the  conjugate  focal  distances 
can  readily  bo  determined.  For  brevity,  let  tho 
focal  ratio  be  denoted  by  x :  then  the  values  of  u 
and  v  ure-  - 

Vx-  1 

y/x    t        '  \y/, 

These  values  will  show  where  tho  small  mirror 
must  be  placed,  and  where  thu  final  focal  point  will 
fall.  Wc  must  next  find  what  values  can  be  given 
to  x  ;  for  it  has  a  limit  which  must  not  be  exceeded. 

It  is  evident  that  the  final  focus  must  always  fall 
ir\tk«ut  tho  largo  mirror;  that  is  («  +  r)  must 
always  be  greater  tiian  F.  Adding  together  tho 
above  values  of  M  and  r,  we  have — 

(»  +  0  =/  (  4  +  — '  V...(4) 

This  is  the  wrimm  value  of  (m  +  e).  and  as 
the  second  part  is  fractional,  we  may  say  that  it 
cannot  exceed  f  >:  4'5.*  Therefore,  when  the 
ratio  of  foci  is  4  5,  tbo  final  focus  falls  on  the  sur- 
face of  the  Large  mirror ;  and  if  it  be  greater,  tho 
same  point  is  in  front  of  tho  mirror.  Hence,  we 
conclude  that  in  no  case  must  the  focus  of  the  small 
Cossegrain  minor  be  less  than  one-fourth  that  of 
tho  large  one.  Taking  the  value  of  r  —  4,  wc  find 
a  =  J,  from  which  «  =  }  x  /,  or  J  xF  and  r  - 
3  x  /,  or  J  x  F.  So  that  the  sum  of  u  and  e  is  j  F, 
which  shows  that  the  final  focus  is  at  a  distance 
behind  the  Large  mirror  equal  to  one- eighth  of  its 
focal  length. 

It  is  necessary  to  observe  that  the  above  relations 
apply  to  spherical  mirrors  only ;  if  they  have  conic 
curvatures,  much  greater  latitude  is  allowable  in 
the  proportions  of  the  various  porta. 

I  now  come  to  the  Gregorian  form.  There  is  no 
doubt  that  those  who  desire  a  direct-view  reflector 
would  prefer  the  Cassegrain  plan,  on  account  of  the 
balance  of  error  being  obtainable  with  spherical 
curves.  In  the  Gregorian  both  the  mirrors  should 
— and  one  of  them  must — bo  other  than  spherical. 

Keeping  to  the  small  spherical  mirror,  it  seem* 
that  tho  curve  of  the  largo  one  should  be  a  rect- 
angular hyjwrbola._  The  equation  to  this  curvo 
'  y  ■  y/1  rx  +  ;  that  of  the  circle  y  = 
y/l  rx  -  sx>  that  the  two  alsMTatiouj  for 
parallel  rays  are  alike,  only  of  opposite  signs.  This 


'  Perhaps  some  of  our  correspondents  will  show  us  the 
quickest  way  of  obtaining  an  au  ' 


ix  =  4  + 


It  is  i 


must  be  about  4  5;  but  in  the  solution 
eumpUnitrd  than  one  mutht  at  tint 
value  is  of  Utile  moment  to  the  subject 

utioo  may  interest  same  of  our 
O.V. 


to  see  that  it 

rather  more 
Thee  xact 
but  tbe 


shows  that  this  particular  curve  'Tolls  back"  as 
much  from  the  parabola  us  the  parabola  does  from 
tbo  sphere  ;  thus  indicating  a  large  amount  of 
alteration  in  the  curve  of  the  large  mirror.  Pro- 
bably few  would  care  In  go  bey oud  i ' 
unless  it  was  the  result  of  a  "  fluke." 

I  am  rather  at  a  loss  to  understand  why  a  i 
who  could  produce  a  perfect  |nrabola  with  cer 
should  fail  to  produce  a  correct  Gregorian  ellipse, 
unless  there  is  some  extraordinary  difltculty  in 
dealing  with  small  surfaces.  Evidently  the  small 
mirror  should  be  very  nearly  parabolic :  and  tho 
same  process  of  working  should  answer  for  both 
species  of  curves,  only  it  must  be  stopped  before 
the  parabola  is  quite  reached. 

In  the  working  of  convex  surfaces  I  believe  it  is 
not  a  very  difficult  matter  to  produce  an  approxi- 
mate ellipse  or  hyperbola :  but  we  shall  hear  morn 
about  this  matter  when  "  Prismatique "  deals  with 
it  in  object-glass  working.  Let  anyoue  draw  a 
carve  representing  the  section  of  one  surface  of 
a  spherical  lens,  and  inserscct  it  by  a  lino  represent- 
ing an  axial  ray.  Draw  a  tangent  at  the  vertex 
and  another  at  tho  margin ;  and  on  each,  at  a 
short  distance  from  where  they  intersect,  erect  a 
normal,  and  ]*nduoo  them  to  cut  tho  axial  ray. 
Now  if  each  tangent  and  normal  be  supposed  to 
swoep  round  in  tho  some  direction,  on  the  vertex 
and  margin  as  centres,  then  their  axial  intersections 
will  approach  and  meet.  This  shows  that  in  order 
to  draw  out  the  marginal  rays  and  dost  in  the  cen- 
tral ones,  the  spherical  zone  or  ring-mound, 
intermediate  between  vertex  and  edge,  must  be  de- 
pressed in  a  gradually  decreasing  degree  each  woy 
towards  centre  and  circumference.  I  do  not  say 
tho  muiKty  rono  requires  most  "planing"  oft, 
because  the  point  of  maximum  depression  cannot 
bo  exactly  located  ;  but  indicate  only  tho  general 
nature  of  tho  alteration  required  to  convert  a  con- 
vox  sphere  into  either  ellipse  or  hyperbola.  I  should 
think  a  graduated  "ring-polislier'1  would  bo  useful 
in  alterations  of  tins  kind.  This  would  require  to 
be  less  in  diameter  than  tho  surface,  and  hare  a 
central  aperture,  dependent  for  its  suo  on  tho 
extent  and  position  of  the  local  alteration. 

On  transferring  our  attention  to  a  concave  Bur- 
face,  it  will  bo  soon  that  we  have  to  deal  with 
errors  of  a  precisely  opposite  nature.  The  spheri- 
cal working  has  worn  down  tho  intermediate  znno 
too  low ;  and,  as  wo  cannot  raise  it,  thu 
centre  and  od^o  must  each  be  depressed, 
until  On-  intervening  hollow  is  eliminated.  It  is  the 
proportion  between  tho  deprcssinn  of  centre  and 
circumference  which  gives  tbe  character  to  the 
curve.  Evidently,  for  au  ellipso,  the  centre  require* 
most  depressing ;  whilo  for  the  parabola  and  hyper- 
bola, the  edge  must  undergo  tbo  roost  action.  Of 
course,  thu  same  focusscd  curve  will  not  always 
come  out  from  the  same  spherical  foundation. 
When  outer  and  inner  rays  ore  mode  to  approach, 
it  is  evident  that  both  need  not,  and  most  probably 
will  not,  bo  equally  afh-etcd.  Mure  influence  may 
bo  exerted  ou  the  inner  than  the  outer  rays,  or  rice 
rmd  ;  and  though  tbe  result  is  the  same,  the  cor- 
rected focal  distance  will  not  be  tho  same  in  each 
case.  But  whatever  curve  be  desired,  both  centre 
and  edge  must  be  acted  upon ;  and  the  required 
figure  must  be,  as  nearly  as  possible,  obtained  as 
soon  as  tho  remnant  of  the  spherical  hollow  is 
obliterated.  Any  further  working  must  tend  to 
produce  error :  for  if  the  process  is  not  such  as  will 
give  the  desired  figure  when  a  portion  only  of  thu 
surface  is  being  abraded,  it  is  not  likely  to  give  a 
better  result  when  tho  action  is  spread  over  the 
whole. 

Dec.  4th.  Ordorio  Vital. 

P.S.— I  observe  Mr.  Calvcr  uses  the  plan  I  advo- 
cated as  l>eing  Uicoretically  the  best  for  securing 
correction  in  these  forms  of  reflectors.  Tho 
maximum  focal  ratio  4  a  appbes  to  two  spherical 
curves  only ;  if  a  greater  ratio  is  used,  the  small 
.  -iivcx  will  need  hyticrbo'ismg,  or  if  left  spherical, 
the  large  one  must'  be  elliptic.  I  must  thank  Mr. 
C'alvor  for  t 
us  to  tho 
mirrors . 

The  result  obtained  by  "  A.  8,  L."  agrees  with 
my  former  one,  only  he  has  taken  x  as  one  of  tho 
conjugate  focal  distances:  I  took  it  as  the  distanc; 
tho  mirrors.  O.  V. 
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tcllingusth.it  theory  and  practice  agree 
best  way  of  arranging  two  combined 
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FLATS  IN 
TELESCOPES. 

[20861.]—  I  ixath  lately,  with  the  a -stoat 
Mr.  Calver,  reduced  Die"  size  of  the  flat  for  my 
12jin.  mirror  from  21  inches  to  l'iii.,  and  as  my 
experience  may  bo  interesting  to  somo  of  your 
readers,  I  append  it  as  follows. 

I  suppose  wo  must  nil  admit  that  if  any  plan 
uld  be  devised  to  dhqieuse  altogether  with  tho 
flat,  and  so  utilise  the  central  rays  of  the  mirror,  it 
would  be  most  desirable,  to  do  so :  that  this  is 
indeed  the  defect  of  tho  reflecting  telescope-  that 
the  most  valuable  part  nf  the  mirror,  which 
has  most  to  do  with  the  formation  of  perfect 
disoMslost^  ^Hbl5r^0I^!n^ruJhi,,l^lb0 
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tion  (at  any  rate  for  email  instrum  intfi)  ttm  n  mnly 
being  worse  than  tin-  disease. 

If  this  in  so,  it  seems  di  -imhlc  tlm:  (be  tl  it  V.i.uM 
not  be  larger  than  is  iiltvdulely  witwji;  .  PO  ;i-  t<> 
intcrfrrv  with  the  NHtnl  my*  uud  nhsliiu  1  the 
light  a«  little  an  possible, 

I  found  thut  the  diameter  of  nv  "w  of  niy* 
from  the  mirror  UHn,.  lift,  .'tin.  Im,us,  Was  juat 
under  l|iu.  at  I'Jiu.  from  fit*  focus.  MM  a*  this  Is" 
about  Uio  distance  of  my  tint  from  the  focoj  I  Con- 
cluded tluit  a  Hal  "J  Ilia,  diameter  would  still  have 
a  margin  of  fVtn,  all  muud  outride  the  eujie, 
Which  1  4V4BMM  iO  1*'  sufl'aiellt. 

Conferring  with  Mr.  taker  on  the  subject,  he 
proffered  bin  l»'st  a-s^tanre.  an  h*  always  Joe*,  U> 
help  me  ill  tho  matter,  and  sent  me  a  tine  Ifht. 
flat  'in  I  mount,  made  In  fit  my  instrument,  ami  b« 
exactly,  when  fixed,  opposite  my  eye-tube. 

I  hail  an  oppitiitiily  <if  tsistlliflh*  (m  Saturday, 
the  £*lh  inst.,  nri.l  thf  result  was  entirely  satUJui  - 
torv.  Saturu  Was  a  Jw-rf.-i  t  picture:  I  seemed  to 
lie  looking  into  tin-  planet,  Kill's  division  wan  of 
course,  very  distinct  and  rleur  all  jvund.  while  the 
colour*  on'the  pl.irict  and  the  paper-ring  were  uwst 
beautiful.  Elickc'*  divi'inn  was  iij.*** i  at  inti  r. 
(tin?  utmospliern  was  ba*y  with  wry  Ikihv  dew 
and  frost)  perfectly  distinct .  full  iu;iT"r  ItM 
aplunatic.  t  then  tried  mi  double*,  arid  wa»  struck 
with  the  increused  light,  good  del:inl:'.:i,  and  Miiall- 
ncssofthc  discs,  Tlus  WM  parriiu'.irly  DjeeM 
with  Castor  :  the  discs  wen*  Is-autituily  small  aftd 
round,  with  tie'  faintist  npptiiniticc  of  ring-, 
t  Ononis  wan  usssl  •l.n^i-lv  divided,  the  clot*)  ftOSp  • 
rtllll'lilW  "'it  fr-  ui  its  hright  primu-v,  like  :i 
diamond.  Tim  same  at  plied  ti.  ir  and  btl  OriMii* 
and  Itigcl.  Tin-1  I  iriewM  with  lOfn,  KM  posri  rs 
221  and  300  Hoy.  I  then  turned  un  the  gn 
nebula  with  full  roirrot  240  nplaiiatic  targe  tlcld. 
which  wan  (fraud  indeed.  The  atli  and  <ith  iUiit  in 
the  Trapexiiim  wi  re  \.ry  dirlim  t,  tlm  04h,  wMrk 
your  miib'm  kt>OW  i"  tatWiauady  nvro  dilrinill  than 
tho  fith,  bfinff  in-rfeitly  clear  the  whole  time 
Atboueli  my  1  \  Hat  i«  nn  •  >[»i'uilly  gnnd  Otafi  then  is 
un  doubt  at  all  iu*  to  the  su(s  nnrity  o|  the  Ittnili 
with  Uir  Ijin. iri  tvery  poinl  lijjlit,  colour,  ihtiai- 
tion  aud  Rmallneiui  nf  dise*.  The  ui^\t\  was  a  good 
one  nnfortunately  I  •.•milled  teat  the  radiatnin. 
but  OS  Saturn  W'tuld  nntls-ar  my  :i*.Ki  ai  hr«.matir-. 
which  is  a  particularly  line  one,  1  have  no  rv;  s  n 
to  think  that  it  wa«  r«jK>iuiUy  so. 

The  thanks  nf  ulwervers  who  have  hi9  uistrumi  iit- 
are  due  to  Mr.  t.'nlrcrfor  tho  exi|tu««tii  perfect  I  <n 
of  his  mimirs  olid  ajiplianres,  wkich  alone  rcieh  i- 
eudi  an  evening's  enjoyment  i«  tho  above  ]-  •  .  i  ' 
A  friend  who  was  uWerving  with  me,  altbou^b  W4-11 
versed  in  aninllvr  U-lescojK-*.  on  viewing  Situm 
raid,  "  Well  I  never  saw  any  thing  liko  tin-  before  : 
you  have  a  fine  instrument  indeed . " 

FordmBbridge.  T.  West  lake. 


STAND  FOR  SHALL  TELE3COI  8 

[JOW.'.'.J— TiiWiH  mast  lx'  tuauy  of  "our*"  wlio 
!•  ••.•»•»»  t'  1-  !■•'"  which  arc  too  small  to  bo  of  mu<  h 
use  in  practical  uxiruuomy,  vet  large  enough  to 
afford  some  interesting  yvya  into  the  economy  uf 
aomo  of  our  matnT  rieighlsuirs  iu  the  stellar  uni- 
Term ;  olid,  aa  I  often  hear  the  owners  of  sui.h 
instrument*  complain  of  the  difliculty  of  hnldiug 
them  steadily.  1  have  ,Jivi.<-,|  .(  , bi  ap  .-.nd  simple 
staud  whirhl  find  1*  thpotiahte  and  ii^id  1  ii.ilf  p 
you  a  rough  skitch  of  jt.ai.d  li.  Sir.  yon  r<  nt  .d.  r  tie 


of  a  window  sash,  or  to  the  edge  uf  a  table  or  pair 
"f  stcjn:.  The  screw  of  the  compasses  A,  gives  the 
verlLcal  motion,  the  horizontal  inotinn  IsHiig  easily 
imparted  by  the  bands,  as  the  head  of  the  cramp  II, 
is  hvosc.  In  the.  hand*  of  some  of  your  tugeuioua 
leaders,  the  idea  is  doubtless  capable  of  great  im- 
provement in  fai  t,  cheaper  and  lietter  stands  may 
lie  already  known  to  many  ;  but,  as  there  are  others 
who  seem  to  ]>cat  a  loss  for  u  si:n].te  stand  for  their 
small  teteteoMA,  I  venture  to  bone  I  am  not  Wasting 
yniir  v.iluuble  time  and  sluice, 
IkiviuUr -ud.  Makeshift. 


AUTOMATIC  REGULATORS  FOR  OAS. 

(Jiisi.:1.|  |  MOtiCB  a  letter  (30RI2)  in  your  last 
issue,  by  Mr.  Fletcher,  on  gaa  regulators,  in  which 
he  statesth.it  "ag«XKl  gas-n  gnhitor,  whieh  will  wi  irk 
at  any  spci-illed  tciiiperuture.  is  yet  a  thing  of  tho 
future."  I  am  plcasod  to  state  that  >urhnn  instru- 
ment I  detijpiM  and  patented  alsiut  four  yiars 
siiii  c,  uud  ti.  ■  fact  that  nearly  a  thousand  of  them 
are  ut  ueik  in  Kuri'|H»,  w-.tb  irreat  satisfaction  to 
the  users,  is  proof  that  it  isapriicticablonud service- 
able imtrnmeiit  The  patent  is  uow  alio  being 
taken  up  in  the  I'nited  States. 

It  has  ls'eu  used  chiefly  for  indicating  and  regu- 
lating (he  beat  in  dentists'  rulranuo  is,  but  it  is  also 
in  u-e  by  clicuizcsl  manufacturers,  and  can  1«:  a]i- 
pticsl  fur  automatically  regulating  hint  in  any 
apparatus  er  boiler  healed  by  gits.  It  w  ill  1«-  seen 
from  Use  illu:trutiou»  that  it' is  a  combination  of  a 


and  Co.  finished  a  cluck  to  my  order  with  that 
aclaptati  in  last  March.  As  the  clock  is  not  of  the 
ordinary  hw,  nshnrt  acc*>unt  may  be  of  intcmrt  to 
some  ui  y<-ur  readers.  It  is  a  large  English  spring 
striking  ctcs:k  .hour*  only  on  a^in.  bell),  Ciraham  * 
escapement,  going  fusee.  1  'Jin .  pendulum.  The 
winding  s-pi  ire«,  firing  placed  below  the  face 
anil  mount,  are  hidden  by  the  bottom  of  the  door. 
Tbey  are  connected  to  tin'  fuswsi  by  a  train  of  four 
wheels  rach- 

Tbe  clock  is  synchronised  by  I)i  nt's  method  every 
hour  bjT  uu  eb-eiric  dial.  A  V-»hapcd  pis-ce,  raised 
up  by  an  electro-magnet,  catches  a  pin  at  the  back 
of  trie  minute -hand  ;  it  is  also  arranged  that  the 
bell  is  struck  at  the  same  time.  This  operation 
tnkr*  place,  not  us  U  usually  the  case  at  the  hour, 
hut  at  the  0!>th  minute  'tlie  obleet  beine;  that 
wanting  should  be  given  thut  the  hour  is  going  to 
lie  struck,  a  point  much  appn  ciaied  by  persons 
suffering  from  insomnia.  Aproj^s  of  elertnc  tliaja, 
I  have  3$  6taL  and  om  liiiu.  dsn)  iu  circuit  worked 
by  a  rcjpilutor  wbii  h  makes  contact  every  With 
second.  Dent's  contact  apparatus  on  seconds 
wheel  of  tvgnlator  lias  lieen  figured  and  described 
before  in  thrso  toges. 
llio  tleetrie  dial  consists  simply  in  an  hour  and 
|  minute  wheel  geuicil  together  a«  usual,  tm  the 
minute  arlsir  is  a  ratebet-wheel  with  00  teeth. 
'ITiere  are  tv<  o  clicks,  one  to  prevnit  the  wheel  turn- 
ing iu  the  WTong  direction,  iJ.  otlier  being  fixed  to 
the  armututv.  Whcu  the  arrnuture  is  atlrnctetl  the 
click  falls  into  the  next  tooth,  and  when  released. 


matter  of  iniflicient  Itanortattcc,  you  might  find  .i 
spare  comer  for  it  and  this  letter  in  your  much 
valued  pa|s.  r.  The  stand  i:uiivj*|qof  a  t/ible-emmfi, 
fastened  by  means  of  strong  cop|ST  wire  or  solder, 
to  ono  leg  'of  a  jiair  of  joiner's  screw  compuAsos,  tlje 
telescoj^.  Uang  similarly  f;istcuisl  to  Llin  other  leg, 
the  whole  is  attached  by  the  crump  to  the  top  bar 


Huuidou  steam-gauge  and  gxs- regulator  in  one  in- 
strument. To  the  luck  of  the  gauge  is  secured  a 
gas-rhamlirr  luivinji  two  pij^s,  ovit  which  are 
slipped  the  rubber  tubes  for  eutivcyiug  gaa  through 
the  rharnl«T  and  on  to  the  gu*-hurncr  fur  heating 
llie  a]ipaiut'is  oi  boiler.  I  lue  end  of  the  spindle  of 
uatige  prop  els  into  this  gas-eh.iml«'r  and  eames  a 
valve.  Tlie  gas  ejuunher  U  uUo  provideil  with  a 
pniuler,  and  th''  jorts  are  so  arranged  p-hitively  to 
each  otlier  that  when  the  pnmlcr  bi  set  to  any  figure 
on  the  dial  of  the  gauge,  and  tho  fluid  pressure 
ivaehr-  a  degree,  corresponding  with  this  figure 
that  i«  to  say,  when  the  position  of  the  gauge-hand 
eoiueidis  vcilhthc|*iiutcr  the  valve  in  gas  cluunlsT 
will  rinse,  or  nrurlv  close,  and  cut  off  the  free 
supply  of  gas  to  tlie  hrater.  It  will  be  seen  that  by 
this  umiiigi'mrnt  of  the  gauge  and  regulator  tie' 
quantity  of  gas  supplied  to  the  burner  is  automatic - 

illy  regulated  by  the  pii^«ure.  uud  aoconiiug  to  the 
desired  pressure  of  (he  fluid  in  the  np|Hiraius  being 
heated,  uud  the  heat  will  lie  maintained  at  the  sec 
point  for  any  length  of  time  i/  i/Ai.iif  «rny  it/tr»tn/n. 

iiicouly  pall  iu  the  instrument  that  lias  any  strain 
or  iIik's  any  real  woik  is  the  0ottr»V»tl  tuoe,  and 
tla-M'  tsjsdm,  ulieu  well. made,  will  work  nei'uruli  ly 
for  years,  Some  of  these  regulators  have  lieen  used 
daily  DOW  for  over  three  years,  and  are  still  dntug 
good  work.  F.  H.  Oartrell. 

I'oli/aure. 

ELECTRIC  CLOCKS 

[30*11.]  -With  regard  bi  the  Uutico  of  electrical 
con  tads  being  placed  on  the  hammer  of  an  ordinary 
linking  clock  (p.  J3.V,  No.  K£),  Messrs.  R.  Dull 


the  weight  of  the  armature  drives  tlie  rabJitt-whcel 
round  one  nick.  So  long  as  tho  battery  is  strong 
enough  to  lilt  the  armature  the  rluck  mutt  work. 
The  plan  of  making  the  magnetic  attraction  drive 
the  clock  will  never  *i;i  .  '■  hut  by  making  the 
fall  of  the  armature  drive  the  clock  an  equable  force 
Usccurcd.  The  proof  of  the  correctness  of  this  princi- 
ple is  the  way  iu  w  hich  they  work.  I  set  up  four 
new  lice)  int  he  cells  (J  by  -I  wire)  in  circuit  with  tho 
seven  dials  and  the  regulator  on  Dee.  2!Kh,  1881. 
Since  flint  d.ite  the  batteries  have  not  lieen  touched 
or  examined,  not  a  single  current  has  been  slipped  : 
the  dials  am  working  at  perfectly  to-day  as  when 
tlie  batteries  were  new.  This  is  somewhat  of  a 
triumph,  as  the  Koytil  Society  completely  failed  to 
get  tiicii  di.iLs  tn  «  urksynehniuoiisly  for  any  lengtli 
of  time.  Those  set  up  in  the  Internationaf  Exhi- 
bition, nnd  in  the  exhibition  of  scientific 
instruments  .it  South  Kensington  also  failed. 
Sir  Edmund  Beckett,  ton.  in  his  look  says  that  it 
cannot  bo  done.  The  regulator  which  drives  tho 
dials  has  a  I -wheel  train,  I  i- leaved  pinions, 
Graham's  osca pent  (Hit,  sine  uud  steel  compensation 

pendulum,  sire  nf  bob  P  by  3  — ^  =-  — —    are  l* 
ml  44 

-  3tV,  lOin.  dial.  Rate  -  July  22nd.  lKH'.'.O.M.T, 
Maximum  iecumulatc<l  i-rror  on  Oct.  2Hth— 
*>  M  couds  fast ;  since,  that  time  it  has  been  losing  .* 
little,  and  is  now  cue  second  slow.  I  omittec]  to 
mention  that  the  i  leclroinotive  force  required  to 
synchronise  the  i,»ring  striking-clock  is  one  Ixi- 
clanche  cell. 


December  ISth. 


Edward  M.  Nebson. 
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ELECTRIC  motor 

.  -I  iuve  r<  mitrm  ted  a  motor  after  the 
style  of  a  Orucom  motor,  of  which  I  scud  a  cross- 
sec  ti  i. . 

The  coils  A  B  are  4in.  long,  and  covered  with 
No.  22  coltou-covcrcd  wire.     The  armature  is  of 


—  <*  


the  same  length,  nn<i  has  CO  yards  of  Xo.  22  wound 
on.  The  total  resistance  uf  toils  A  H  is  7  ohms,  and 
that  of  the  armature  2  ohm*.    Tilt  re  is  no  leakage. 

I  have  tried  to  drive  the  alsive  by  tin-  current 
from  a  Siemens  generator,  which  is  used  ordinarily 
for  magnetising  the  coils  of  four  dynamos.  The 
motor  refuse*  to  more,  although  the  current  passes 
without  a  break.  At  a  preliminary  trill,  whrn 
oulyonc  of  the  coils  A  was  wound, the  motor  would 
ranat  a  very  high  speed.  By  driving  the  motor  with 
a  pulley  and  belt,  a  current  incinerated,  a*  proved  by 
galvanometer. 

Can  any  one  tell  me  where  the  defect  is,  and  how 
it  can  bo  remedied  •  D'Elgo 


A    PROVED    WRINKLE    IN  FILLIN3 
LAMPS.  OIL  STOVES,  &a. 

[208o6.] — Ix  on  ordinary  oil-pouring  can,  in- 
stead of  the  spout  terminating  at  dotted  line  A,  let 
it  bo  continued  a  little  further,  and  rounded  down- 


wards.  With  tlie  ordinary  spout,  if  one  happen* 
to  have  filled  any  vessel  mucker  than  anticipated, 
one  naturally  raises  con  bodily,  and  consequently 
pours  some  more  oil  over  the  outside  of  vessel. 
With  this  spout  one  has  merely  to  drop  the  spout 
further  into  the  vessel,  and  depress  the  back  of  can, 
and  the  spout  ut  once  acts  as  a  siphon,  and  draws 
back  as  much  oil  from  the  vessel  as  you  choose. 

J.  S.  H, 


[20S67.]— I  hat*,  for  the  last  four  or  five  times 
of  silvering,  tried  Mr.  Calver's  suggestion  to  use 
double  the  quantity  of  reducing  solution  given  bv 
Mr.  Brashcar,  and"  I  find  the  decided  advantage* 
of  1st— The  silver  is  quicker  deposited,  which  leads 
to  a  second  advantage—  vix.,  leas  bloom  un  the 
surface  to  be  polished  off,  and  this  bloom  is  more 
easily  got  off.  A  third  advantage  seems  to  1m:  an 
extra  hardness  and  density  of  the  deiiosited 
silver.  I  am  much  obliged  to  Mr.  L'alver  for  the 
above  suggestion. 

In  answer  to  " Onlcrie  Vital"  (4l5!HO)  I  am 
happy  to  say  that  it  i*  easy  to  trace,  on  my  machine, 
the  figures  given  by  the  jsuut  of  a  pencil  as  the 
result  of  the  various  motions.  I  nave  done  so 
repeatedly  when  studying  the  curious  effects  of 
different  combinations  of  parts  and  motions.  I 
shall  be  pleax'd  t«  semi  to  "  0.  V."  tracing,  if  he 
will  let  me  know  what  he  wants  exactly  to  help  him 
in  his  study.  Ourobliging  correspondent  "  L.  L.  L." 
has  suggested  the  same  mode  of  studying  Die 
motions,  and  I  have  been  trying  it  for  the  kit 
month  or  more,  but  I  do  not  think  much  can  lie 
gained  by  it ;  the  better  mode  I  find  is  to  work  the 
speculum,  omitting  one  motion  after  the  other,  and 
studying  the  effect  under  testings  at  the  ceutre  of 
curvature  :  by  this  mean*  we  get  at  the  exact  effect 
of  each  motion  or  variation  of  motion,  which  I  find 
a  great  help  to  mi'  in  deciding  in  a  scientific  manner 
the  proper  motions,  Ac.  ;  but  this  process,  is  very 
tedious,  and  require*  a  great  amount  of  patience,  but 
I  am  quietly  mastering  it.        H.  A.  Waaoeli. 


STANDARD  SCREW -THREADS  AND 
GAUGES. 

[2IKM8.]-*'  B.  S.  W."  (20S1!))  touches  tip.;.D  a 
very  important  subjert,  and  as  I  happen  to  have  a 
copy  of  Sir  Joseph  Whitworth's  table  of  screw- 
threads,  published  by  himself,  and  therefore  unde- 
niably accurate,  1  beg  to  inclose  vou  a  copy,  in  the 
hope  "that  you  will  be  uble  to  tlu<f  space  to  print  it, 
as  I  thiut  that  not  only  "  B.  8.  W.,"  but  very 
many  more  of  your  readers  will  be  glad  to  have  a 
copy  of  the  table  for  reference  in  "  ours.'* 

1  am  only  speaking  from  recollection  (not  having 
searched  buc»)  in  saving  that  I  do  not  think  the 
table  in  question  has"  Jet  been  published  in  these 
columns. 

"  B.  a  W."  will  see  that  Churchill's  sixes  and 
numbers  of  threailx  were  the  correct  ones.  I  mav 
say,  in  explanation  of  the  table,  that  those  sixes  iii 
decimals  in  the  first  column,  which  are  represented 
by  blanks  in  the  •'  number  of  thread*  to  the  inch  " 
column,  do  not  refer  to  screws,  but  only  to  cylin- 
drical gauges.  I  have  also  .Sir  J.  Whitworth's 
'•  Tables  of  Uas-ThrcadB,"  and  "Watch  and  In- 
strument-Threads," and  proposed  Decimal  Wire- 
gauge,  copies  of  which  I  shall  be  very  happy  to 
send. 

WitiTWOimt'BSTajvDjuinCYiJxniiirAi.  GAtTOEO  iv.u 
ExotxKEK.4,  with  Sc-HEW-Tnium*  roil  Tin: 
VaBHKM  Sizes. 


cone,  or  one  of  equal  pitch  from  end  to  end.  If 
the  former  arrangement,  perhaps,  if  I  am  not 
asking  too  much,  Mr.  Evans  will  , 
tion  of  the  movements  ho  lui 
that  object. 
Sr.',  Clcvcland-strect,  W. 
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SCREW-THREADS  AND  LATHE-NOSES. 

[20809.] — Ix  your  notice  of  the  Amateur 
Mecluinical  Society's  meeting  the  question  of 
lathe-noses  comes  to  the  front.  Is  it  to  be  undrr- 
stood  that  Mr.  Evan*  makes  ten  thread*  [nr  inch 
the  standard  for  all  sue  lathe-heads,  say,  up  to  7in. 
centieB ':  Should  not  theio  be  a  proportionate,  scale 
for  the  various  sues  ? 

Whitworth's  ten  per  inch  is  |  dia.  (which  is 
rather  small  for  a  lathe-nose  for  slide-rest  work), 
and  as  the  muubeis  vary  so  do  the  diameters. 

In  the  discussion  which  took  place  some  time  ago 
in  the  "  E.  M."  on  this  subject,  Dr.  Edmunds  ob- 
jected very  much  to  the  trto  per  inch  division,  and 
in  the  result  it  was  not  satisfactorily  demonstrated 
why  tliat  mystic  number  is  used  bv  lathe-makers. 
I  tliink  a  clue  will  be  found  iu  Vol.  II.  of  HolU- 
a)>ffel's  work,  p.  673. 

"  Between   the  years    I79O-1.NO0   the  author's 

father  made  a  few  varieties  of  taps,  &c  

These,  when  m<»surcd  muntf  ymrs  fl/VrricaciA. 
iitit  found  nearly  to  poi*Mi  in  each  inch  of  their 
length,  the  thread*  and  decimal  part*  thut  are  ex- 
pressed in  the  following  table.  Approximate  value 
of  J.  J.  Hnltxapffel's  original  screw-threads  No. 
3  -  9- 15." 

And,  of  course,  other  lathe-makers  followed  his 
lead. 

It  is  not  quite  clear  to  me,  from  the  description, 
whether  Mr.  Evans'  spiral  apparatus  for  conical 


runs'  spiral  apparatus  for  conical 
a  graduated  curvo  of  correct  pro- 
ing  to  the  degree  of  taper  of  the 


THE  TIDES. 

[20870.]— Trra  difficulties  connected  with  the  ex- 
planations of  the  tides,  a*  given  by  some  of  your 
correspondents- that  notably  by  a"  Fellow  of  the 
K.  A.  Society  (page  272)— are  by  no  mean*  so  slight 
as  they  are  reputed  to  be.  Orauted  that  the  Moon's 
attraction  is  greater  on  the  surface  of  the  Earth 
than  it  is  nt  it*  centre,  and  on  the  opposite  side  of 
the  earth  than  on  its  surface,  in  the  proportion 
stated  by  your  corresixMidctit,  let  us  direct  our 
attention,  say,  to  the  10th  meridian  of  longitude 
W.  and  hit.  t/i",  or  about  the  centre  of  the  Bay  of 
Biscay.  Let  us  suppose  for  a  moment  that  the 
motion  of  Earth  and  Moon  is  stopped.  The  Moon 
attracts  the  water  under  her,  in  a  certain  propor- 
tion, more  than  she  does  the  centre  of  the  earth  : 
the  waters  rise  up,  therefore,  to  a  certain  height 
(say,  12ft.,  the  figure*  are  not  at  all  material!.  As 
the  earth  is  not  an  elastic  body  like  a  ball  of  india- 
rubber,  which  may  be  raised  on  both  sides  by  being 
squeezed  mid-way.  this  elevation  must  be  due  to  a 
I  flowing  of  the  water,  cast  and  west  of  the  meridian, 
to  the  |x>int  of  greatest  attraction.  But  the  earth, 
moving  in  a  direction  from  west  to  east,  this  eleva- 
tion must  travel  on  towards  the  next  degree  of 
longitude,  which  it  would  reach  in  about  four 
minutes  of  time.  What  is  the  behaviour  of  the 
water  under  these  circumstances}1  The  attraction 
of  the  Moon  must  extend  to  the  bottom  of  the  Bay 
of  Biscay.  Is  the  whole  of  the  water  nnder  the 
10th  meridian  carried  bodily  forward  to  make  the 
elevation  '<  The  attraction  necessary  to  raise  the 
water  to  the  height  of  12ft,  must  have  given  a  great 
momentum  to  its  body,  and  it  must  be  still 
impelled  on  to  make  up  the  elevation  at  the 
next  meridian.  This  tidal  wave,  then  (not 
making  any  allowances  for  friction},  would  make 
the  circuit  of  the  globe  in  nearly  the  same 
time  that -it  revolves  on  its  axis.  What  would  be 
the  consequences  when  it  broke,  for  instance,  on 
the  shores  of  America,  supposing  its  velocity  to  be 
anything  like  what  is  indicated  r  The  question  at 
once  occurs,  Doos  the  wave  travel  in  this  manner} 
It  seems  to  me  that  some  part  of  it  must  do  so,  or 
the  elevation  would  fail  to  arrive  at  each  successive 
degree  at  its  appointed  time.  There  is  no  analogy 
between  this  tidal  wave  und  those  raised  by  suc- 
cessive blows  of  the  wind  on  the  surface  of  the 
ocean,  though  even  those  arc  known  to  travel  at  a 
considerable  rate.  The  wave*  in  a  storm  are  mul- 
titudinous, and  proceed  from  an  unequal  balance 
ami  the  mobility  of  water  ;  but  the  tidal  wave  is  a 
continuous  one,  and  the  hold  of  the  Moou  on  it 
never  relaxes. 

Again,  with  reference  to  the  tide  ou  the  opposite 
side  of  the  Earth,  "  the  Moon,"  it  is  said,  "  will 
attract  the  centre  of  our  globo  more  powerfully 
than  she  will  the  opposite  extremity  of  the  terres- 
trial diameter,  through  both  bodies,  and,  so  to  speak, 
pull  the  Earth  away  from  tho  water  on  the  opposite 
side,  which  will  hence  be  left,  as  it  were,  heaped 
up." 

Then  we  must  infer  that  when  the  Moon  has 
pulled  the  water  up  on  the  10th  meridian,  it  pulls 
the  Earth  up  also  to  the  same  (as  one  of  our  corre- 
spondents savs),  or  nearly  equal,  height  of  12ft., 
and  the  water  on  the  opposite  side  ol  the  glebe  has 
rushed  in  on  both  sides  to  fill  up  the  hiatus;  for 
there  cannot  be  a  hollow  space  left  lietween  the 
bottom  of  the  sea  and  its  surface.  The  cfti se- 
quences of  this  rush  would  seem  to  me  to  I*  pro- 
.tigious.  But  if  the  whole  Earth— for  we  know  it 
is  not  elastic— has  thus  been  pulled  12ft.  toward- 
the  Moou,  v  krtt  ifon  it  no  kirk  nyitiH  .'  When  it 
has  arrived  at  Long,  10',  the  surface  of  the  Earth — 
that  is,  the  bottom  of  the  ocean— inu't  also  !»• 
pulled  up  12ft..  und  so  on,  for  every  p.irtiou  of  the 
Earth  that  is  directed  towards  the  line  of  attraction 
of  the  Moon.  Is  tliis,  in  any  degree,  it*  course  of 
motion  in  it*  orbit  f  Or  are  we  to  believe  that 
when  the  whole  Earth  has  been  pulled  toward*  the 
Moon  to  make  this  jvirticulnr  tide,  it  g.ies  back 
ugain  by  some  method  unknown AngAilu*. 


TELESCOPIC  AL  —  SCREW  -  CUTTING)  — 
THE  LATHE,  &c. 

[20871.]— I  vicNTtnu:  to  send  you  the  following  in 
answer  to  Mr.  WastcU'a  appeal.  I  am  sorry  it  is  uf 
so  little  value. 

I  may  say  that  matters  telescopies]  have  long 
been  a  nobby  of  mine,  and  it  was  this  hubby  that 
first  brought  me  in  contact  with  our  MxXOAJOC,  and 
though  I  have  contributed  nothing  since  the  earlier 
vols.,  I  have  greedily  devoured  the  communication* 
of  others,  and  shall,"  some  time  or  other,  lierlwp*, 
have  something  to  say  OB  these  earlier  writer*  and 


their  work  or 
soy  that  I 


„i  present  I  would  merely 
Mr.  tfassoll'e  idea,  by  far  the 
that  have  been  brought  liefore  us  uf 
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l  it-',  though  all  honour  to  the  names  of  Blacklock, 
Bell,  Barnes  (whoso  slab  suggested  Blacklock's 
gloss  tool),  Key,  Calver,  above  all  the  pioneer 
Puriri&s.  and  even  "Arcturus"  (his  master) ,  who,  in 
spite  of  his  errors  and  trouble*,  was  the  Unit  pructi- 
oil  teacher  in  our  page*,  and  in  whose  recom- 
mendation of  a  spherical  curve  lay,  possibly,  the 
perm  of  the  great  truth  (ttrrt  definitely  stated  for  ti* 
by  Tydcman,  I  believe),  that  a  regular  spherical 
curve  is  the  one  (Treat  thing  to  aim  at,  and  that  to 
one  who  can  with  certainty  net  this,  "  opening 
out "  the  curve  is  comparatively  child's  play. 
These  mon,  and  more,  deserve  our  warmest  thanks. 
I  wish  I  could  help  them,  but  I  have  not  been  very 
successful  hitherto  in  practical  work,  though.  1  be- 
lieve, I  could  compile  a  very  decent  history  of  pro- 
cesses, if  only  from  our  pain*. 

.Some  one  asked  about  old  mirrors  of  Herschel. 
Wheu  at  Stooynurst,  some  time  back,  I  was  told  a 
reflector  in  the  library  was  one  of  his  make.  I  had 
not  timo  to  look  at  it,  much  as  1  wished,  and  do 
not  know  if  my  informant  was  correct  in  bis  state- 
ment ;  but  I  could,  perhaps,  lcaro  more  of  it. 
In  connection  with  the  Melbourne  telescope,  the 
mo  of  Kingelcy  is  given  as  rccomniendinga  niotal 
utaiuing  zinc,"  of  which  a  small  speculum  was 
Is  Mr.  Kingsley  living,  and  a  reader  of 
'  Ours  "  r  tie  was  a  practical  amateur,  and  ground 
(I  think) ;  one  of  which  I  have  examined 
'  rough— a  Cassrgrain.  It  had,  I  he- 
jjured,  and  the  definition  was  not 
first-class  ;  but  if,  as  I  suppose,  his  experience,  is 
great,  he  could  help  us  in  the  present  discussion  on 
this  form  of  telcaenpe. 

As  regards  Mr.  Wassell's  appeal  (my  real  object 
iu  writing),  I  will  do  what  I  can  by  telling  him 
that  I  remember  three  valuable  papers  in  the  (Jam- 
bridge  l*hiliiM>phical  'IViuuuctions,  on,  respectively, 
"The   Achromatiaation    of    Eyepieces,  "The 


of  Eyepieces,"  and  "The 
Mirrors."    These  papers 


Spherical  Aberrution 
Grinding  of  Lenses  and 

won1,  I  believe,  iu  the  earlier  volumes,  but  which  I 
do  not  remember.   There  were,  however,  only  four 
t  in  the  Bedford  Library,  and  all  three  papers 
«e  consecutive  volumes.    I  said  three 
—perhaps  two  would  have  been 
a  the  third  is  useless  now,  how- 
;  the  first  two  arc  classical,  to  to 

'  In  this  third  paper  the  author  (I  forget  who) 
claims  to  be  one  of  the  first,  if  not  the  first,  to  use 
machinery  for  his  purpose.  1  can  sketch  his 
machine,  if  desired ;  but  someone  who  has  access  to 
the  paper  could  do  so  more  easily  and  correctly ; 
suffice  it  now  to  Bay  that  both  tool  and  lens  (or 
mirror)  revolved  slowly,  while  a  straight  stroke 
(really  in  a  small  circular  arc)  traversed  tho  tens 
over  (K)  tho  tool,  as  in  modern  machines,  the  lens 
being  between  the  legs  of  a  wooden  V,  instead  of 
the  Bos*  ring,  tho  plane  of  tho  V  being  horizontal 
.%ud  moving  as  a  vertical  pivot  or  centre  at  tbo 
auglo.  Pressure  of  lens  on  too]  was  provided  for 
by  a  weight  and  a  system  of  levers  of  the  third 
order,  the  cud  of  the  (one  arm  of  the  last  resting  on 
the  centre  of  the  lens,  the  object  being  apparently 
to  produce  pressure,  without  wterferingwith  free- 
dom of  motion  in  the  horuontal  plane.  The  circular 
motions  were  by  grooved  pulleys,  not  ratchets,  and 
there  was,  I  think,  no  side  motion. 

I  have  reason  to  believe  the  machine  was  lheo- 
reticsd  only ;  I  think  no  result  of  its  action  were 
given. 

At  the  end  of  the  paper  tho  author  suggests  that, 
by  removing  part  of  the  pitch,  it  might  be  possible 
to  convert  the  spherical  into  a  parabolic  curve,  and 
he  investigates  tho  curve  that  should  bound  the 
edge  of  polisher  to  produce  this  effect.  I  forget  the 
equation,  and  don't  feel  equal  to  attacking  it  my- 
self now,  but  tbeshapeof  pitch  came  out  as  follows, 
Fig.  I,  when  either  the  black  or  white— I  forgot 
wbich-represeuts  the  surface  of  polisher  left  in- 
tact. 

The  Writer  goes  on  to  suggest  that  as  a  paralyse 
mirror  cannot  fit  a  parabolic  polisher,  except  when 
their  axes  coincide,  perhaps  the  circular  motion 
would  have  to  be  increased,  keeping  only  sufficient 
cross-strokes  to  prevent  rings. 

As  I  said  before,  I  believe  the  machine  was  hypo- 
thetical merely,  but  the  paper  was  interesting,  if 
only  for  containing  the  germ  of  she  invention  of 
the  graduated  polisher,  which,  I  believe,  was  after- 
wards the  indcfiendeiit  invention  of  Mr.  With  or 
Mr.  Cooper  Key. 

Now  I  come  to  think  of  it,  there  was  on  excellent 
piper  by  tho  then  Astronomer  Itovul  on  U  le*eo|ics 
made  with  reflectors  silved  at  tlie  hick  the  curves 
being  adjusted  to  destroy  colour  and  th  row  the 
image  reflected  f mm  tho  front  surface  to  a  harmless 
distance.  The  form  was,  I  suppose,  Cossegrainian 
(it  was  that  or  Orcgoriau),  and  the  glass  of  both 
mirrors  alike — crown.  Thcro  was  a  failure  in  carry  • 
in*  out  the  theoretical  results  (if  tuimerically 
correct),  for  the  instruments  made  were  not  a 
success.  There  was,  I  fancy,  however,  atid  tho 
curves  were  spherical  (■).  Would  this  paper  help 
the  discussion  on  Cosscgroins? 

Some  timo  back,  wheu  Mr.  Brown  was  giving 
I  sketched  a  method 
pump-barrels  and 


large-sized  model  cylinders,  up  to  Sin.  by  2Hn., 
and  even  over.  The  principal  is  a  true  boring -Wr, 
revolving  in  bearings  (or  false  ends),  attached  to 
the  cylinder,  which  was  pulli-d  along  the  bur  as  the 
boring  proceeded,  the  bar  forming  the  guide.  The 
drawing  is  neat  enough  for  the  engraver,  and  is 
still  in  existence,  if  anyone  wants  it.  I  fancy  tho 
method  is  old;  but  it  is  good  enough  for'rarwt 
amateurs,  and  easier  than  most,  as  a  true  bar  is  all 
that  is  required.  Curiously  enough,  the  method 
has  onlr  once  been  hinted  at  (to  my  knowledge)  in 
'•ours,''  though  Mr.  Brown  gave  its  converse 
among  many  others.  Possibly  everybody  con- 
siders it  too  well  known. 

I  never  sent  the  drawing  mentioned.  With  it 
were  my  cx|ieriences  of  telescope  work ;  and  now 
the  dispute  is  over,  the  remarks  are  worthless  for 
the  purpose  intended.  As  they  may  help  others, 
however,  I  may  say  that  I  found  (anil  still  find) 
that,  with  a  good  2Jin.  Wray,  I  could  never  reach 
Polaris  or  Rigcl  (the  companions,  I  mean),  though 
the  views  of  planetary  and  lunar  detail  were  ex- 
cellent. I  have  seen  the  sliadiug  on  Saturn's  belt 
where  Ball's  division  should  be.  May  not  some 
eves  have  the  nerves  on  the  retina  so  distributed 
that  points  of  light  may  be  invisible,  while  masses 
of  light  anil  shade  may  be  clearly  seen ;  their 
relative  brightness  even  exaggerated. 

"J.  K.  P."  has  returned  to  us.  Let  us  all 
rejoice  ;  he  gave  freely  of  his  wealth  of  experience, 
and  hard  indent!  it  was  to  catch  him  tripping.  1 
have  been  discussing  dies  with  a  clever  BUM  and 
a  not  particular  clover  "  practical  man  "  or  two, 
and  flunk  there  is  room  for  a  very  good  chapter  or 
two  on  dies  and  taps,  if  "J.  K.  P."  would  under- 
take to  supplement  Holtz.  Vol.  II.  Of  course,  we 
agree  with  him  that,  "for  the  purpose  to  which 
da*  thotild  bo  applied,  the  better  ordinary  forms  of 
two-part  dies  are  as  good  as  any,"  or,  rather,  good 
enough;  still,  "J.  h.  P."  improved  thsm  once, 
and  why  not  again  t  Two  questions  I  have,  if  he 
will  answer  them,  dealing  kindly  with  my  inex- 
perience. 

He  says  "  D.  If.  O.'s"  and  Cameron  Knight's 
"  odd  dies  "  gave  an  excellent  rake,  the  finest  f  ob- 
tained "  ;  but  "  I  consider  they  cut  too  grcedUy  " 
at  the  end  of  the  cutting.  Query,  Do  they  more  so 
than  his  own,  and  if  so,  why  'r 

Next,  has  he  tried  a  spirally-fluted  tap,  and 
what  due*  ho  think  of  Ibemr  "From  rondels  and 
discussion,  I  think  the  principles  of  their  action 
might  be  well  considered  by  practical  men.  I  havo 
not  mode  many,  and  my  ■  practical  friend  "  only 
had  once  used  one. 

Screw-mania  has  died  out  at  lost.  It  did  have  a 
day,  about  Vol.  VII.,  and  produced  a  crop  of  de- 
signs as  plentiful  and  absurd  as  the  veloci|>edes  in 
their  mudor  moods  (almost '.) ;  it  revived  about 
Vol.  XVI. 

I  think,  when  Mr.  Wenham  gave  his  own  method 
— a  really  valuable  contribution  to  the  subject— its 
last  effort  was  in  "J.  L.'s"  paper  a  few  vols, 
back.  Strange  to  say,  oue  device,  partly  worked 
out,  and  afterwards  mentioned  once,  seems  not  to 
have  attracted  notice;  this  was  one  in  which  a 
screw  on  mandrel  drives  a  tangent-wheel,  con- 
nected by  a  string  to  the  chaser.  It  seems  to  me 
this  might  be  made  to  work,  with  a  cone  of  different 
sized  pulleys  attached  to  the  tangent-wheel  to  give 
different  pitches,  the  string,  a  fine  steel  pianoforte 
wire,  either  attached  direct  to  the  chaser,  or  (r)  to 
lessen  the  error  due  to  varying  angle,  to  the  for  end 
of  a  bar  placed  parallel  to  the  work,  the  near  end 
of  bar  holding  chaser,  which  would  rest  on  the 
T -rest.  What  doe*  "  J.  L."  soy  i  Some  guido  is 
wanted  for  those  who  cannot  afford  the  slide -rest 
and  "  I>.  II. O.'s  "  overhead,  or  its  more  costly  and 
correct  rival  the  screw-cutting  lathe. 

I  have  n  device  for  grinding  skates.  I>oes  any- 
one want  it.  The  principle  is  an  old  broom  with- 
out bristle*,  planed  so  that  the  stick,  or  handle,  is 
normal  to  bottom,  on  which  skate  is  fastened  as  to 
a  man's  boot  .  The  skate-iron  is  laid  along  the  rest 
of  a  grindstone  (or  tatter,  a  small  emery-wheel  in 
a  lathe),  tho  broom-bandlo  being  also  "horizontal 
and  at  right  angle*  to  the  line  of  centres,  supported 
on  a  table,  or  something  suitable  and  firm.  If  a 
screw  be  put  through  the  handle  into  the  table- 
top,  wo  get  a  guide  to  grind  to  any  radius.  I  do 
uot  know  how  skates  are  usually  ground-  possibly 
with  a  slide-rest  and  template,  which  Utter  might 
be  used  in  my  method  as  an  additional  security  ; 
but  I  managed  to  grind  two  decent  edges  with  the 
method  alxjve,  and  a  little  common-sense.  Ones 
anybody  know  the  best  uverage  angle  for  the  cut 
ting  edges.  It  and  the  best  radii  m 
balmed  in  the  Mf.chjlxic. 

1  trust  you  will  be  able  to  read  this.  At  college 
I  had  an  uneuviable  notoriety,  "  Oue  of  the  two 
worst  writers  in  tho  Senate  House" ;  but  age  should 
iropruve  me. 

Perhaps  I  hod  better  nt  once  apologise  for  the 
crude  screw-mania  suggestion.  Mr.  Fred.  Carre  is 
so  dreadfully  rough  on  us  all,  that  I  foci  tempted 
to  withdraw  my  humblecommunicution.  Surely  he 
might  cultivate  the  iMTIfsT  u,  sjssss,  for  this  is' not 
the  first  time  he  has  used  stronger  language  than 
iblc  in  friendly  paper  eou- 
wc  have  known  him  long 


boon- 


(tho  "  Dcrf  Errac "  of  early  vols.),  and  he  has 
done  us  good  service  once  and  again,  and  if  " 
mar  iter  in  mndn  is  beyond  him,  why,  we  I 
the  bitter  for  the  nuke  of  the  sweet. 

The  fact  is,  Sir,  we  none  of  us  know  how 
others  will  take  our  words.  I  am  not  sure  that  be 
will  take  this  as  it  is  meant,  and  if  I  had  uot  known 
"Derf  Errac"  of  old,  I  should  have  considered 
some  of  his  remarks  on  "J.  L."  to  contain  very  un- 
iklraxaut  insinuations. 

J.  L.'s"  canon  of  criticism  is  a  good  one — 
"  Bowl  at  tbo  wickets,  not  at  the  man  "—but  there 
is  a  difficulty  sometimes  in  applying  this,  since  wo 
cannot  always  tell  which  a  man  is  doing.  Thin 
difficulty  is  common  enough  in  all  definitions, 
notably  in  "  Euclid  and  Science  " — e.g.,  the  def .  of 
parallel  lines,  and  tangents,  and  proportionals, 
which  impractical  defs.  are  laid  aside  as  standards 
after  one  application,  to  be  replaced  by  other  simpler 
working  tests  for  ordinary  use. 

Has  "J.  L."  ever  tried  the  planer  he  suggest*':' 
My  question  arises  from  thisfact— I  find  he  (?)  sug- 
gests tho  same  thing  in  Vol.  V.  or  thereabouts,  so 
that  if  he  has  tried  the  method  during  these  years. 

a  crude  and  ill-digested  idea,  but 


it  is  anything  hut 
a  very  practical  suggestion. 


Bow. 


"  MAKE  YOUR  OWN  OA8." 

[20872.] -Mb.  Fietcheb'h  remarks  under  the 
above  heading,  demand  some  notice  from  me,  as 
Ivcrtiscr,  whose  conduct  is  by  implication  some- 
what impugned.  1  became  the  owner  of  the  ap- 
paratus some  moutlis  ago  from  on  advertisement  m 
your  private  columns.  Circumstances,  quite  apart 
from  tho  merits  of  the  apparatus,  havo  prevented 
me  from  bringing  it  into  use,  or  even  from  putting: 
it  into  position  to  test  it.  But  I  have  done  what 
we  all  have  to  do  when  wo  have  any  information  to 
glean,  or  any  difficulty  to  encounter.  I  submitted 
to  o»r  editor  a  general  rough  description  of  tho 
apparatus,  asking  his  opinion  thereon.  You.  Sir, 
if  you  will  pardon  my  erratic  transitions  from  third 
to  second  person — were  good  enough  to  favour  mo 
with  a  reply  in  the  correspondence  column  of  our 
journal,  wherein  you  .-fated  that  you  believed  such 
an  apparatus  was  a  thorough  practical  affair,  and 
advises!  mo  to  write  Mr.  Fletcher.  I  did  so,  inclosing 
tlw  statement  I  received  with  it,  which  asserted 
that  by  it  good  gas  could  bo  made  from  petroleum 
and  bcnznliiic,  while  the  highest  results  were 
obtained  from  gasoline.  Mr.  Fletcher  very  strongly 
denied  tho  truth  of  the  fonner  statements,  but, 
while  he  expressed  some  doubt  as  to  its  being  his 
apparatus,  he  did  not  venture  to  deny  that  good 
results  might  be  obtained  from  gasoline.  I  now 
will  submit  a  rough  description  of  the  apparatus, 
and,  us  I  venture  to  think,  it  is  a  question  of  morn 
than  personal  interest,  I  trust  it  will  call  forth 
an  authoritative  opinion  of  its  merits  that  will  be 
decissivo  ono  way  or  the  other.  The  motor  is  a 
heavy  weight,  wound  up  by  wire  rope,  like  tho 
weight  of  a  clock.  This  actuates  a  framework 
of  geared  wheels,  which  in  turn  set  in  motion  two 
bellows — or  foot  blowers  I  presume  they  would  bo 
called  in  technical  phraseology.  These  are  con- 
nected with  a  small  box  which  is  furnished  with 
valves  to  prevent  the  return  of  the  air.  There  is, 
further,  a  much  larger  box  with  a  bellows  ctfvisioo 
in  the  centre,  presumably  intended  as  a 
for  the  gas.  The  generator  itself  is  like  one  i 
in  Mr.  Fletcher's  cat:  ' 
and  it  bears  the  name  on  a  I 


Warrington. 

Being  unacquainted  with  this  class  of  goods,  and 
not  having  the  advantage  of  seeing  the  apparatus 
at  work,  mv  description  is  necessarily  a  meagre 
one,  but,  I  think,  sufficient  to  call  forth  a  decisive 
reply  as  to  its  merits.  John  Bate. 

Bellroughtou,  Stourbridge,  Dec.  ISth. 


MICROSCOPE  NOSES  AND  8CBEW8. 

[2087'!.] — I  DOUBT,  when  you  see  so  much  said 
about  those,  and  one  screw  fitting  a  number  of 
microscope*,  if  people  in  general  are  half  careful 
enough  aliout  the  proper  centring  and  adjusting  of 
their  lenses.  I  don't  believo  that  oue  screw  that  is 
turned  to  fit  one  body,  and  is  properly  oil  justed, 
will  really  bo  so  for'anothor  body.  The  slightest 
errur  makes  so  very  much  difference,  especially 
when  there  are  two  or  three  lenses  in  a  power,  but 
I  may  ba  wreug.        Edward  Thomas  Scott. 


ElioATtrjl.— N'mUMKN.— In  letter  208sfi,  p.  340, 
1  grains  "  should  be  "  grains."— E.  A.  W. 


A  XT  reader  fond  of  stirring  sea  scenes  and  repre- 
sentations of  heroic  adventure  cannot  do  better 
than  send  to  the  South  Kensington  Fine  Art  Asso- 
ciation for  the  two  pictures  of  the  Itamsgato  Life- 
boat, advertised  in  this  number.  They  at 
good,  and  wonderfully  cheap. 
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REPLIES  TO  QUERIES. 


In  their  nnncer*,  rurrrrpoittUri!*  are  re- 
tprctftiltv  rrquttted  to  $n,„tu.n,w  r  ich  Milam*,  the 
t%tlt  and  uumier  of  the  query  u>au'. 


[4N290.]  —  Daytime  Observations,  Ac.  — 
Making  K.  A.  and  Declination  Circles  and 
Vcrniors. — In  continuation  of  my  reply  on  p.  11<l, 
we  will  suppose  tho  edge  or  limb  of  thulk-rliuatinn 
circle  to  be  divided  into  360°.  If  vou  wish  to  read 
by  vernier  to  ti'  (minutes  of  arc),  tie  spnro  occupied 
by  93  must  bo  divided  iuto  10  on  tho  vernier.  To 
read  to  a',  the  space  of  19'  mint  be  divided  into  20  ; 
and  to  read  2'.  tint  space  of  211 :  must  be  divided  into 
30  spaces  for  the  vernier.  To  read  closer  than  tin* 
it  is  advisable  to  divide  edge  of  circle  into  smaller 
quantities  than  decrees,  rather  than  to  increase  ex- 
tent of  vernier.  For  Din  Right  Ascension  circle,  if 
we  supixKK!  it  divided  into  300  ',  each  of  thn  21  hours 
will  embrace  l.V,  iuid  each  degree  equal  4min.  ol 
time,  or  2IOecc.  Now,  to  read  to  3U*ec..  take  the 
spare  of  7  '  on  circle,  and  divide  into  8  for  tlie 
vernier  ;  and  to  rend  to  !.'«.,  take  the  space  of  15' 
and  divide  into  16  divisions.     Let  Fig.  1  represent 


part  of  Bight  Ascension  circle  :  A  B  part  of  limb, 
showing  degrees,  and  reading  hours  (as  shown),  and 
20  and  40min.,  as  shown  by  the  two  dot*  ;  C  1>  is 
the  reading  length  of  vernier,  and  "tppoitil  to  be 
divided  into  10  spaces,  and  to  read  nuartrr  minutes 
The  line  I),  with  arrow-head,  is  called  the  index 
and  when  exactly  coincident  with  any  lino  on  tho 
limb  shows  the  tame  in  hours  and  minutes  ;  but  if 
the  index-line  be  between  any  two  lines,  we  look 
along  the  vernier  till  we  find  a  line  on  the  vernier 
which  coincides  with  a  line  on  the  limh.  Now,  if 
this  were  at  the  1  st  lino  after  the  index-line  it  would 
equal  Id  see.  ;  if  at  the  4th  past,  it  would  equal  00 
sec.,  or  Imin.  ;  and  so  on  to  the  loth,  when  it  equals 
Satin.  4o«ec.,  and  at  the  10th  it  equal*  Imin.  ;  but 
it  would  also  be  found  that  (hen  the  index-hue  was 
again  coincident  with  one  on  thn  limb,  and  the 
whole  value  can  bo  read  oB  there.  The  index-lino 
is  either  marked  O,  or  understood  to  be  so.  The  4th 
line  from  it  in  this  case  is  marked  Iraiu.,  the  8th 
marked  J  min.,  and  tho  12th  marked  itni in .  Now 
as  the  graduations  on  the  Declination  circle  arc  dc 
greet,  and  are  used  as  such,  the  reading  by  vernier 
is  different.  If  wo  take  9  divisions  on  the  circle, 
and  divide  that  spam  into  10  on  the  vernier,  the  1st 
lino  after  tho  index,  il  it  be  coincident  with  the  lino 

1,  will 


show  a  value  of  C ;  the  2nd  line,  if  coincident,  would 
equal  12';  and  so  on  till  we  reach  the  loth  hue, 
which  will  bring  the  index  to  the  next  degree.  It 
would  be  advisable  to  mark  the  middle  line  on  the 
vernier  as  30',  where  figure  6  i*  placed  in  Fig.  2,  if 
the  vernier  be  a  simple  one.  To  divide  the  vernier 
fix  it  upon  or  against  the  limb  of  the  divided  circle 
at  the  precise  distance  from  the  centre  that  it  will 
subsequently  work,  then  mark  upon  it  the  limit  of, 
say,  9  spaces  on  the  limb  A  (seeVig.  2:  this  is  a 


much  exaggerated  form) ;  take  away  the  vernier 
and  draw  a  line  truly  along  frum  the  exact  centre 
to  each  of  tho  10  division  marks  which  incloec  the 
9  spaces.  It  will  now  be  found  that  a  little  nearer 
the  centre  It  -  that  i»,  just  within  the  limb  divisions 
A — there  can  bo  drawn  a  portion  of  a  concentric 
circle  S,  on  which  the  10  spaces,  where  they  touch 
it,  will  just  equal  the  limit  marked  on  tin:  vernier, 
and  by  means  of  those  divisions  the  vernier  can  be 
marked  off.  This  is  not  the  orthodox  plan,  I  dare 
say  ;  but  it  will  suit  the  amateur,  and  is  free  from 
any  appreciable  errur.  on  account  of  the  small  dif- 
ference in  the  radii  of  the  two  circles.  There  is  an 
"  improved  vernier  "  figured  at  p.  St. Vol.  XXXI V. ; 
but  it  presupposes  an  amount  of  very  accurate  work 
(luito  beyond  most  amateurs.  "Tyro"  would 
derive  soino  information  from  Heather's  "  Mathe- 
matical Instruments  "  (Is.  6d.,  Lockwnnd  and  Co  ) 
—how  much  I  do  not  know,  as  I  have  not  the  book  ; 
and  iii  Home  and  Thomthwuitc's  "Hints,"  Is. 
(advertised  on  front  page  generally  of  the  "  E. 
M."),  he  will  Hnd  several  forms  of  verniers  in  various 
positions.  A  magnifying  gloss  of  about  I  in.  focus 
will  be  found  of  great  use  in  marking ;  and  if  he 
will  draw  a  portion  of  tho  circumference  of,  sav, 
24in.  radius  on  stout  white  piper,  divide  2in.  of  it 
into  8  quarter-inches,  then  take  the  space  of  7  of 
these  cm  a  separate  piece  of  paper  for  tho  vernier 
(and  bearing  the  same  curve),  and  then  mark  that 
into  8  divisions  or  spaces,  this  will  read  to  :J2nds  of 
an  inch  :  or  take  !i  division*  and  divide  into  4,  this 
will  read  lOtbs,  —  he  will  learn  more  in  a  few 
minutes  as  to  the  use  of  the  vender  in  an  elementnrv 
way  than  ho  might  possibly  do  with  an  hour's 
reading.  I  may  add  the  Declination  circle  vernier 
is  often  doubled  in  its  extent,  tho  middle  line 
marked  O,  and  north  declination  read  off  on  ouc 
side  of  it,  and  south  declination  off  on  the  other 
side.  If  "  Tyro"  does  not  understand  tills,  I  shall 
bo  pleased  to  help  him  further.— J.  C.  L. 

[48321.1  Amorican  Loco.  Tendon.— I  hope 
"  A.M. B.  will  be  able  to  obtain  the  required  in- 
formation from  the  following  description.  1  have 
not  sent  a  sketch,  as,  to  render  the  construction 
of  the  truck  at  all  intelligible,  more  than  one  view 
would  be  needed,  and  drawn  to  such  a  scale 
that  they  would  occupy  far  too  much  valuable 
space.  The  P.  and  H.  tenders  are  oarrii-d  on  two 
four-wheeled  trucks,  very  similar  in  construction 
to  those  used  under  the  majority  of  jeisaeugcr  cars. 
The  truck  frame  is  made  up  of  four  light  iron 
planks,  hulled  together  at  each  corner.  To  this 
frame  the  pedestals  are  bolted,  and  their  lower 
ends  are  connected  by  pedestal  stay-resls.  Near 
the  centre  of  the  truck,  and  a  little  distance  apart, 
two  iron  transom*  stretch  across  between  the 
frames,  a  distance  of  Oft.  Olin.  Tho  truck  is  what 
i*  known  as  a  "swing  bolster"  truck— i.e.,  tho 
plank  or  bolster  on  which  the  weight  of  tho  tender 
rests  it  sup|<ortcsl,  through  the  medium  of  a  triplet 
of  elliptic  springs,  by  a  transverse  beam  called  the 
spring- plank.  This  plank  it  supported  at  each 
corner  by  an  iron  hanger,  secured  at  the  other 
end  by  a  bolt,  attached  to  tho  transoms  already 
mentioned.  Thus,  the  truck  bolster  lies  right 
lietweru  tho  two  transoms.  It  will  bo  teen  that 
the  truck  bolster  is,  in  reality,  a  part  of  the  spring 
plank.  Tho  object  of  this  arrangement  it  to 
eliminate,  as  nearly  as  possible,  any  jolt  of  the 
truck  by  causing  the  bolster,  and,  therefore,  the 
tender,  to  move  laterally.  Now,  as  soon  as  the 
cause  tending  to  displace  the  truck  sideways  ceases 
to  exist,  the  spring-plank,  and,  consequently,  the 
wholo  body  resting  on  it,  comes  back  to  its  normal 
position  without  tho  help  of  Oietpriiigs  (at  in  tho 
ease  of  the  Adams  truck.)  Tho  truck-wheels,  33in. 
diam..  are  spokeless,  and  made  of  cast  irna.  The 
weight  on  tho  wheels  is  equalised  by  means  of  a 
wrought  •  iron  equaliser,  resting  at  each  end  on  tho 
top  of  the  axle-lioxes.  The  equalisers  (of  course, 
two  to  each  truck),  are  not  pivoted  to  any  centre  ; 
tho  equaliser-springs,  I  think,  of  rubller,  Ixung 
arranged  so  that  they  bear  against  the  under  side  of 
the  truck-franiu  and  the  top  of  the  equaliser. 
There  arc  two  equaliser-springs  to  each  equaliser, 
and  are  2ft.  liu.  apart  from  centre  to  centre.  At 
each  end  of  the  truck-bolster  is  a  piece  of  iron 
projecting  up  above  the  level  of  t]u>  bolster.  These 
projections  are  known  as  side-bearing*.  Their 
object  is  to  prevent  too  much  tossing  of  tho  tender 
whilo  travelling.  Tho  wheel-bate  of  each  truck  it 
oft.  tin.,  and,  I  think,  but  am  not  sure,  that  the 
tjearings  are  Sin.  by  h\a.  The  tenders  which  are 
carried  by  these  trucks  are  nbnonnolly  large, 
having  a  wuter  capacity  of  4,000  U.S.  gallons  (231 
cubic  inches  =  1  gall.)  The  so  tenders  are  very 
easy  riding.  The  lVtinsvlvania  R.  R.  use  what  is 
known  at  tho  *'  Diamond  Truck."  For  n  descrip- 
tion of  this  I  must,  however,  refer  "  A.  M.  B."  to 
Mr.  Dredge's  interesting  work,  "Tho  Penn- 
sylvania Railroad."  I  may  add,  in  conclusion, 
that  many  of  tho  Western  roads  in  this  country 
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half  the  next  division  will  be  5  (that  is,  78'>>,  which 
is  as  near  as  can  be  got  on  the  ordinary  slide-rule. 
Tim  rule  is  much  easier  set  for  finding  areas  of 
circles  by  setting  22  ou  D  to  :sti  on  <  :,  when  the 
iiunilwrs  on  1)  uiv  diameters,  and  those  on  C  their 
areas. — Tyke. 

[48402.]— Slide-Rule  (TJ.a.)—  The  sluie-rule 
tnay  I*!  set  approximately  thus : 

A  It 

B  IT 

 ni4  

D  2  1 

.Set  11  on  B  to  I  I  on  A,  then  for  any  diameter  on  I> 
the  area  may  be  read  c.fT  on  the  lower  edge  of  B,  or 
C  as  it  is  iioedlcsslv  marked  on  mwt  slide-piles. 
The  setting  is  in  alight  excess,  '7S.J7  instead  of  -7.1)4 . 
—A.  D.  L. 

[4N438.]  —  Qearing  •-  If  your  correspondent 
wants  <mr  }*iir  nf  v  l',h  to  gear  at  so  many  angles, 
he  will  1*  disappointed.  Bevel  wheels,  excepting 
mitres,  when  one  pattern  will  do  for  lioth  wheels, 
are  made  in  ruurs  for  every  variation  in  angle  or 
diameter,  and  therefore  will  seldom  bv  got  to  run 
well  with  any  other  wheel.— TYnr,. 

[4B4G9.]  —  Musical-Box  (TJ.Q.)-The  best 
thing  to  be  done  in  this  cato  is  to  send  the  old  comb 
as  a  pattern  to  any  musical-box  manufacturer,  and 
he  will  send  you  a  new  one.  1  do  Dot  think  there 
is  any  possibility  of  having  new  teeth  put  in  the 
comb".  As  regards  tho  steel  pins  in  drum,  they  will 
be  required  to  be  punched  out  and  replaced  by  new 
nun,  a  job  requiring  considerable  cuie,  us  in  doin^. 
this  vou  may  iujure  some  of  the  other  pins.  In  my 
opinion,  the  best  proceeding  to  take  U  to  send  it  to 
a  musical-lsix  manufacturer  as  it  is,  that  is,  if  you 
consider  it  worth  the  necessary  expense.  If  it  is  in 
such  a  diL-tpidati-d  conditiou  as  you  describe,  I 
should  hardly  imagine  that  it  was.— ti.  FnYEB. 

[4S472.]-Harmonium  Podala.  If  Mr.  J.  B. 
Buraton  will  advertise  his  addreiH  in  "  Addrw 
Column,"  I  will  endeavour  to  help  him  out  of  hi* 
difficulty.— O.  Fbteh. 

[4W76.]—  Metropolitan  Railway  Locos. — 

These  engines  have  single  inside  frames,  outside 
cylinders,  four  coupled  behind  wheels,  a  leading 
four-wheeled  Bistel  truck,  and  side  tanks.  The 
chief  dimensions  are ;— Cylinders  (inclinod),  17in. 
by  24in. ;  com 'led  wheels,  5ft.  Sin.  diam. ;  truck- 
wheel*,  aft.  diam.  ;  from  centre  of  truck  to  centre 
of  drivers,  9ft.  llin. ;  from  centre  of  drivrrs  to 
centre  of  trailers,  8ft.  loin. ;  truck-wheel  base, 
4ft.  tin.  Boiler,  lift.  3in.  lotig ;  4ft.  inside  diam. 
106  tubes,  2in.  diam.  Urate  area,  19  square  feet. 
Total  lteating  surface,  1,014  square  feet.  Length 
of  tanks,  loft.  Gin.  Extreme  length  of  engine, 
31ft.  7}in.  Working  pressure.  1301b.  per  square 
inch.  The  width  of  the  ooal-bunkcr  at  the  tuck 
end  of  the  engino  varus  on  different  classes  from 
lft.  6in.  to  2ft.  Gin. :  and,  consequents,  tho  weights 
of  engines,  otherwise  identical,  vary.  The  following 
weights  are  for  an  engine  of  the  19  class,  having 
bunker  2ft.  6in.  wwlo : — On  truck,  lOtons  IScwt.  ; 
on  drivers,  l'jtons  llcwt.  2qrt. ;  on  trailers,  lfttons 
15cwt.  Iqr. ;  total.  44tons  2cwt.  The  chief  points 
of  interest  about  these  engines  are  their  large  grate 
area,  great  weight  on  drivers,  and  their  free  steam- 
ing qualities.  They  are  fitted  with  Smith's  vacuum 
brake.  On  the  Midland  Railway  there  arc,  I 
think,  lis  engines  utmost  precisely  similar  to  above. 
They  are  said  to  bo  tho  heaviest  engines  on  the  lino. 
Mr.  Kirtley'*  engines  on  this  road  have  inside- 
cylinders,  inclined  1  in  11,  four  coupled  in  front 
wheels,  u  trailing  four-wheeled  truck,  and  in  and 
outside  frames.  The  leading  axle  has  outside  bear- 
ings. The  driving  axle  in  and  outside ;  and  the 
truck  axles  inside  only.  Mr.  Johnson's  engines 
have  inside  cylinders,  4-coupled  in  front  wheels,  a 
trailing  four-wheeled  truck,  inside  frames,  and 
inside  bearings  to  all  wheels.  Following  are  the 
chief  dimensions  of  these  two  chute*.  No.  1  being 
Mr.  hartley's,  and  No.  2  Mr.  Johnson's  :— 

1.  2. 

ft.  in.  ft.  in. 

Diam.  of  cvlindert    17  17 

Length  of  stroke    24  24 

Diiuu.  of  coupled  wheels....    SI  fi  G 

„     of  truck- wheels    ....    3   0  3  0 
From  centre  of  leading  to 

centre  of  driving- wheels. .    8   0  8  0 
Ditto,  driving  to  centre  of 

truck    12   3  11  3 

Wheel  base  of  true*   6   0  !t  0 

Boiler,  length    11   0  10  t 

IWam.  outside    4    3  4  2 

No.  of  tube   1G7  — 

Diam  of  ditto   2  — 

Length  of  con.  rods   0   6  6  it 

Ditto  eccentric  rods   5   ''■ 1  1  ' 

Disith 


)itto  eccentric  rods   6  01  4  7  J 

made  firebox  length    4  01  4  '.'•! 

„       „      height    5  3]  5  8{ 

width    3  6  3  41 

C.  line  of  boiler  from  rails  ..  6  3  7  0J 

Tup  of  chimney  from  rails..  12  0  13  2 

Yoke,  U.8.A. 
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[48180.] -Mercantile  Dictionary  (TJ.ft.)-1 
thought  some  one  more  able  than  ruysrlf  would 
have  answered  tliia  query  ;  but  a*  I  Hud  it  hail  got 
into  the  "  Unanswered  Queried"  column.  I  venture 
to  recommend  "  A  Couuting-house  Dictionary,  by 
Iiichard  Bithell,"  published  bv  Routlcdge  at  &a., 
likely  would  suit  "Grip."— Poxt  UK 


[4S.VI2.]— Astronomical  (TJ.Q).— Is  answer 
to  •■  T.  R.'a  "  second  question  I  may  say  that  it  in- 
volves the  erroneous  idea  that  magnitude  in  de- 
pendent solely  upon  distance.  As  01  Cygui  is  very 
much  nearer  to  us  tlion  Capella  or  Aridrd,  we  can 
instantly  recognise  that  there  is  no  truth  in  such 
an  idea.  In  the  cane  as  put  by  "  T.  R."  a  star 
would  obey  the  ordinary  law,  and  its  light  would 
diminish  in  the  inverse  square  of  the  di»tancc-at 
distance  2  light  would  be  i  :  at  distance  3,  light  {  ; 
Ac.  According  to  tl>e  researches  of  Pogwm,  a  star 
of  a  tmrticular  magnitude  has  2\il  times  as  much 
light  as  a  star  of  the.  magnitude  next  beneath.  Dr. 
Galle,  in  Humboldt's  "  Cosmos,"  says.  -  The  de- 
crease of  our  onliimry  star-magnitudes  (1 ,  2,  3  .  .) 
i«  approximately  as  if  a  star  of  the  1st  magnitude 
were  placed  successively  at  distances  of  1,  2,  3, 

 whereby,  according  to  idioioiuetric 

law,  its  brightness  would  have  successive^  the 

JLB 


which  may  be  kept  warm  until  filled,  when  they 
are  removed  to  cool.  -8.  Mates. 
[WS66.]  —  PeUety  Casting*.  —  Probably  the 
stings  arc  poured  without  a  sufficient  head,  and 
vents  are  provided  for  the  escape  of  gas.  I  would 
suggest  the  employment  of  a  skilled  moulder  and 
fouudrymoii.— J.  T.  M. 

[4SM7.]— Tripod  Stand. — Several  stands  have 
been  described  in  back  volumes,  but  the  best  way 
it  all  is  to  get  a  look  at  one,  and  then  improve  on 
that.  I  prefer  the  style  in  which  the  lower  leg 
lidea  between  the  two  portions  of  tho  upper. -1 . 
J.  H. 


values  I.  \,  >.  A  "    1!  «os 

make  the  ucconlonce  still  closer  that  Sir  J .  Hersdiel 


proivmed  his 

Oaauu, 

[4K.V)90  Varnish  or  Polish.— There  is  no 
varnish  or  polish  that  is  really  proof  against  heat 
which  is  also  transparent — except  enamel,  and  that 
is  not  usually  called  varnish,  nor  is  it  applied  to 
wood.  Your  correspondent  should  use  jale  copal 
or  French  polish,  and  put  a  mat  under  his  teapot 
The  "  lacquered  tea-trays  "  are  really  japanned— 
the  japan  being  a  sort  of  bhick  varnish,  which  is 
••  stoved  "  on  in  a  proper  ovcu.-Es»Att. 

(lv>17-]-White  Metal.  -  There  are  several 
alloys  suitable  ;  but  which  is  best  cannot  tie  said 
without  more  particulars.  For  instance,  equal 
parts  of  bra-**,  tut,  bismuth,  and  antimony.  If  toe 
cxAtlv,  try  various  proportions  of  tin  and  antimony, 
or  mixtures  of  lead,  nine,  antimony  ;  the  same 
with  the  addition  of  tin,  or  ordinary  type-metal 
with  the  addition  of  a  little  extra 

but  not  so 


p.  93,  sam- 
indices  you 


polish  is  applied  by 
tliat  in  polish,  then  < 


[48321.]—  Hannonograph.  You  will  find  a  lot 
of  information  about  this  instrument  in  back 
volumes  under  the  above  title,  "Sympalmngraph,' 
"  Lissajnu's  Figures,"  Ac  Perhaps'thedcscrifitionon 
p.  IS,  Vol.  XXV.  will  suit,  or  that  on 
vol.  ;  but  I  know  if  you  look  up  the 
will  find  a  great  deal  about  it.— S.  C.  T 

[is;>22.]— Polishing  White  Wood 
As  these  are  painted,  great  care  will  1*  necessary. 
They  should  lie  carefully  sired— preferably  by 
dipping  them  bodily,  as  a  brush  might  disturb  the 
colours.  Then  ocxat  with  pale  paper  varnish  or 
amber  varnish,  or  use  clear  French  ]>olish.  The 
plied  by  niakiug  a  tuft  of  cotton  ;  soak 
i  cover  with  a  clean  rag  and  put 
n  drop  of  linseed-oil  on  it;  apply  in  circular 
strokes ;  but  you  should  look  up  buck  numbers  for 
the  urt  of  French -polishing — some 
Vol.  XXXII.,  I  think.-EissAB. 

II8.VM.]    Cyclops  Pan  for  Own-Blowing-, 

— I  do  not  pretend  to  know  much  about  the  regular 
pressures  obtained  from  fan-blowers,  but  am  of 
opinion  that  if  you  have  a  gos-enpinn  it  would  l>e 
the  best  to  apply  the  power  to  a  three-throw  crank 
connected  to  three  separate  feeders,  and  supply  your 
organ  bellows  that  way.  You  must  bear  in  mind, 
organs,  as  a  rule,  do  not  want  au  extreme  pressure 
but  quantity  of  wind.  We  have  a  three -manual 
organ  at  work  daily,  worked  by  a  gas-engine,  the 
wind  supplied  us  explained  shove.  If  "  D.  B, 
located  anywhere  in  the  north  and  would  care  to  sec 
it  at  work,  he  could  do  so  if  he  would  advertise  his 
address.  -  Ubanict*. 

f48o26.]  —  Cyclops  Fan  for  Organ-Blowing 
—  Fans  arc  useless  for  organ-blowing.  You  want 
something  with  a  dcud-beat  valve,  which  opens  to 
let  wind  pass,  and  then  closes  against  its  return.  If 
you  had  a  fan,  the  Talve  would  have  to  bo  always 
open,  and  there  would  !«•  a  variation  in  pressure 
according  to  the  demand  made  on  the  bellows.  In 
■ui  organ  you  must  have  a  steady  pressure. — 

Owjjrasr. 

[Itiio.]    Coil  for  Transmitter.— Any  of  the 

little  coils  (soinu  an-  sold  as  low  as  2s.  tid.)  wiU 


[IS.VW.]— Skin  of  Feet 

"F.  E.  L."  understand  that 


Peeling. 

there  must  he 
special  cause  for  such  an  effect,  and  that  no  one 
whose  advice  would  be  worth  taking  would  pre- 
senile a  remedy  without  having  on  opportunity  of 
examining  the  patient  LJ — M.  D. 

[4H.'iSl.l —American  Cloth  beooming  Sticky. 
You  can  try  wasliing  over  Bcvcrsl  times  with 
milk  ;  but  it  would  bo  better  to  recover  with  what 
is  known  as  dull-grain  cloth.— C.  M.  P. 

[48.'>K8.1-Qas-Engine.  -Cannot  be  used  for 
working  by  gas,  but  might  be  used  with  water- 
that  is,  if  there  is  sufficient  pressure.— Eeeab. 

[48S92.  J  —Electric  Light.— Answers  very  well, 
I  believe.  Fuure's  accunimulators  are  used,  and 
they  are  charged  by  being  brought  into  connection 
with  a  dyuamo. — "\  .  S. 

[48672.]  — Sand-blast  Piles. —  I  am  much 
obliged  to  "  K.  H."  for  his  reply,  and  the  trouble 
he  has  token  to  make  a  drawing.  From  his  ex- 
pression •'  new  sand-blast  files  "  (p.  303),  I  thought 
some  method  of  cutting  files*  by  means  of  the  sand- 
blast had  been  devised,  whereas  it  is  ouly  files 
finished  by  tho  sand-blast  that  was  meant.  The 
process  and  its  effects  on  the  file  were  futlv  described 
in  this  paper  bo  far  back  as  Vol.  XXVII.,  on 
p.  437  of  which  Figs.  2  and  3  show  the  teeth  of  a 


would  advise  for  lino  wire  a  good  double  wire  in- 
sulated with  cither  indiaruhber  and  paraffined 
cotton,  or  one  guttapercha  insulated  wire  inclosed 
in  another  insulation  of  guttai*rcho  with  a  second 
wire  —  W.  J.  Lancasteii. 

,48718.]— Electric  Switch.— The  best  switch 


ill  keep 
lines  and 


[48G8!t.]-Lathe-Bed.— If  "< 
read  my  query  again,  ho  will  see  t 
about  faco  drawing  a  lathe-bed 


[483.V5.1—  Oval  Mounts  —  I  have  some  recol- 
lection of  a  machine  being  described  m  a  Imrk 
volume  ;  but,  as  a  rule,  tbrv  are  done  so  quickly  by 
hand  that  it  is  doubtful  if  the  machine  paid.  Cut 
with  a  brass  gauge  on  a  piece  of  beech,  using  a 
short,  sharp  knife.— Ntx.  Dob. 

[4S.VV,.)  -Fire-Lights.-A 
tho  rosin  melted,  and  a 
the  sawdust  with  it. 


in  to  keep 
dolly  to  mix  up 
run  into 


hand-cut  file,  and  the  cffocl  of  the  sand-blast  on 
them.  Does  anyone  know  whether  any  attempt 
ho*  been  made  to  cut  files  with  the  sand-blast,  or 
to  do  the  work  of  the  filus  themselves  by  an  applica- 
tion of  Tdghmau's  invention  t-  Xcx.  Don. 

On  Guard"  will 
that  I  said  nothing 
bed  casting,  I  alluded 
to  castings  in  general.  Also,  1  don't  say  that  it  is 
not  possible  to  plane  a  casting  straight.  Allow  roe 
the  use  of  a  good  machine,  aud  I  will  plane  a  bed 
as  true  as  "  5.  G."  Hut  I  say,  agaiu,  I  have  soon 
many  beds  that  have  been  very  for  from  what  they 
ought  to  be.  I  am  blessed  with  more  time  than 
money ,  otherwise  I  should  prefer  planing,  most  de- 
cidedly, but,  as  I  said  in  my  query  Cremembering 
what  we  as  mechanics,  30  years  ngo,  were  in  the 
habit  of  doing  with  chipping  and  flhug),  I  have  no 
hesitation  that  if  I  can  get  a  good  casting,  I  wdl 
chip  and  file  the  heel  up  to  more  than  the  average 
truth  of  lathe-beds.  The  other  remarks  of  "  t>n 
Guard"  mostly  agree  with  what  I  said  myself— his 
way  of  fixing  bed  for  planing  is  the  ordinary  method 
a  good  workman  would  adopt.  I  may  soy,  asahint  to 
workmen,  that  I  had  some  tools  made  for  finishing 
off  large  flat  surfaces  11  or  1 4  broad ;  these  made  very 
sharp  and  with  a  light  cut  left  very  littlo  for  the 
scrapers  to  do.  The  answers  of  "(_:.  S."  and"Tyke," 
are  more  to  the  purpose,  but  still  hardly  sufficient. 
Will  some  moulder  used  to  lathe-bed  casting  say, 
shall  I  make  the  pattern  straight  on  the  face  and 
let  the  moulder  strickle  his  bed  to  his  own  judg- 
ment, or  will  someone  tell  me  how  much  to  make 
tho  face  round  ?  Or  does  it  require  to  bo  round  at 
all,  remembering  that  it  is  to  be  a  gap  lied.— E.  P., 
Liverpool. 

[48G90.]— Magnetic  Storms.  —  Of  course  the 
bosh  sent  over  from  America  was  received  in  tho 
usual  way  and  printed  in  a  lot  of  papers,  whose 
editors  should  have  known  better  tlian  to  have  been 
caught  napping.  Xow,  I  wuut  to  know  from  some 
of  our  readers  in  America,  what  really  did  take 
place  during  the  last  magnetic  storm.  The  Mulu- 
NIC  is  read  very  mu»  h  throughout  the  States,  and 
1,  for  one,  should  be  very  pleased,  indeed,  to  have 
a  true  unvaroUhed  talc  of  what  actually  did  take 
place  during  the  storm.  We  had  nothing  hero  at 
all,  to  compare  with  the  8  h.-p.  light ;  this  was 
rich,  and  must  have  been  concocted  by  some  pun- 
ster. I  am  uiorc  surprised  at  the  gullibility  of 
some,  than  by  the  V-uteuess  of  these  American  gen- 
tlemen w  ho  think  the 
— W.  J.  Laxc.ujtkb. 

[48704. j -Microscope  Lamp.— You  can  easily 
make  a  candlo-Lamp  to  burn,  say.  one  hour  and  a 
half,  and  to  fold  up  into  Bomctbuig  like  !>  by  11  in. 
I  shall  be  pleased  to  give  you  a  drawing  of  such  a 
lamp,  if  you  oare  to  make  one.  It  is  a  very  simple 
tluug.  and  very  efficient.— W.  J.  Lancastkk. 

[48710.1-  Electric  Indicator.— The  better  way 
is  to  couple  indicator  and  bell  on  same  circuit,  and 
use  all  the  cells.  This  is  far  more  certain  than 
making  a  relay  for  bell.  The  distance  is  so  small 
that  it  is  not  at  all  worth  while  making  a  relay.  I 


vou  can  have  is  one  that,  in  using  it. 
Its  surf  sees  clean.  Perhaps  a  couple  of 
dots  will  show  the  arrange  incut  as  well  a*  a  draw- 
ing. Thus,  tho  two  dots  on  the  left  are  connected 
to  one  series  of  wires,  arid  the  two  on  the  right  to 
another  series.  The  two  lines  represent  two  brass 
plates  working  on  a  joint,  and  connected  to  main 
wires,  and  of  coarse  insulated  from  each  other  by 
a  piece  of  ebonite  prolonged  to  form  a  handle,  so 
that  it  can  1*  moved  over.  The  dots  slid  lines  are 
here  :  =:  tie  centre  falls  down  between  two  up- 
right springs  of  brass,  which  clip  each  side  when 
pressed  down  to  the  bottom.— W.  J.  LaxcasTKB. 

'4S72H.] — Cornice  — If  "  Doournm's  "  cornice 
is  a  lacquered  one  there  is  no  way  of  restoring 
it*  original  tint  and  brightness  otherwise  than  by 
liaving  it  rclacquered.  This  ho  could  get  done  at 
any  respectable  gas-fitting  firm,  and  would  not 
cost  much.  If  he  is  unwilling  to  do  this,  let  him 
try  washing  it  with  oxalic  acid  aud  vinegar  diluted 
with  water;  rinse  off  with  clean  water,  aud  dry 
with  a  cloth  or  cotton  waste ;  this  will  clean  it, 
although  the  effect  cannot  lie  very  lasting :  also  the 
parts  which  are  green  will  ap]iear  of  a  different 
tint  to  the  rest  when  cleaned.— Uajs-Enoixe.eb. 

[48727.1  —  Banold  Buttor.  —  According  to 
"  Cooley's  Receipt*,"  rancid  butter  may  be  restored 
by  well" washing  first  with  new  milk,  and  next  with 
cold  spring  water  ;  bntyric  acid,  on  tho  preseuce  of 
which  rancidity  depends,  being  freely  soluble  in 
new  mUk.— E.G.  T.,  Plymouth. 

[48727.]— Banold  Butter.  -If  required  only  on 
a  domestic  scale,  the  following  process  will  succeed : 
—Take  a  couple  of  liandf  uls  of  solid  wood  charcoal  ; 
wash  well  till  all  small  |»irticle«  ore  removal ;  tie 
up  in  a  muslin  liog,  which  should  be  immersed  in 
the  water  containing  the  butter.  It  will  not  only 
purify  the  butter,  but  will  also  prevent  it  from 
turning  rancid. — Pi. 

[4872".]— Oysters.— The  question  is  not  nn  easy 
one  to  answer.  I  have  on  many  occasions  en- 
deavoured to  find  a  trace  of  life  immediately  after 
cutting  an  oyster  open,  but  1  have  never  been  at 
all  rewarded"  bv  the  faintest  glimmer  of  life,  and 
personally,  I  believe  the  oyster  is  dead  the  moment 
it  is  cut  open.— W.  J.  Lancastkh. 

[48732.]— Indicator  Diagrams.— WU1  our  two 
friend*,  "  Labor  Omnia  Viucit"  and  Fred. 
Walker  compare  conclusions,  and  then  look  At 
query  again.  Brevity  is  a  good  thing  (sometimes), 
but  'if  T.  W.  is  s  reader  of  the  "  E.  M."  he  must 
have  seen  the  request  for  more  information  when 
sending  his  diagrams,  or  you  might,  Mr.  Editor,  say 
how  much  reduced  to  fit  the  column  ;  but  if  querist 
would  take  the  trouble  to  mark  on  diagram  the  ex- 
treme pressures,  a  scale  could  be  made  to  suit  your 
figure.  But  will  "  F.  W."  explain  what  is  a  simple 
H.  pressure  cugine,  with  t WwwA  c-r/fv-i  aud  /is>- 
mtitit'H .'  I  have  no  conception  of  how  Cornish 
valves  are  worked  by  link-motion.  I  have  Cornish 
valves  on  my  euginc,  but  they  are  operated  by 
coins,  worked  by  bevel  gear  from  main  •shaft ;  and 
if  such  is  *'F.  W.'s"  case  his  gear-wheels  have 
lieen  changed,  as,  taking  Fred.  Walker's  view,  the 
steam  admission  is  very  late,  and  exhausts  the 
same  ;  so  that  if  there  is  mi  exhaust  com,  as  well 
as  steam  admission  cam,  by  bringing  one  right  the 
other  will  follow.  But  I  hope  "  F.  W."  will  favour 
us  with  more  particulars,  aud  so  git  satisfactory  in- 
formation.—J.  O.  B. 

[48734.] -Electricity.-I  should  like  to  under- 
stand your  query  ;  the  first  part  is  clear,  but  the 
latter  lialf  I  am  afraid  contains  some  error.  I>o 
you  mean  that  one  cell  only  being  used  charged 
with  water  it  decomposed  'by  its  current  water 
very  fast  t  I  cannot  believe  you  mean  one 
celf,  because  one  cell  of  any  kind  will  not  decom- 
pose water  fast ;  in  fact,  it  will  luinlly  decompose 
it  at  all.  There  is  no  difference  Ix'twcen  the  elec- 
tricity of  ono  cell  ami  any  other  in  a  series.  Of 
course,  coupling  them  in  series  will  give  a  greater 
intensity  to  tho  current.  -W.  J.  Lascabteb. 

[48747  ]—  Lunar  Photographs. -  The  greatest 
essential  for  lunar  photography  is  sn  equatorial 
telescope  with  driving  clock.  If  you  have  this,  I 
will  tell  you  how  to  proceed.  You  can  take  solar 
photogruidis  with  an  ordinary  telescope.  I  have 
lately  made  a  special  solar  camera  for  photo- 
graphing siius|«,ts,  A.e.  Shall  lie  pleased  to  dcscnlie 
it  if  you  would  core  to  photograph  spots,  Ac— W . 

[I874t».*;- Induction  Coil  and  Water.--  To 

Mb.  Lam  asti.b.-  Vou  cannot  obtain  any  advantage, 
by  interposing  a  coil  of  any  kind  in  the  circuit.  I 
thought  I  bail  said  so  before.  You  will  decom- 
pose a  much  larger  quantity  of  water  with  the 
current  olone  from  the  cells.  You  may  use  any 
electrodes  vou  please,  but  platinum  ones  are  the 
best  for  simply  decomposing  water  — W.  J.  LaS- 
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[4R7.V2.|  —  Toe,.-The  stuteme nts  of  "F.R.C.S.," 
OH  p.  275.  coll  forth  n  few  comment",  which  I  trust 
YOU  will  insert  in  your  uexl  untie.  Tea.  "F.R.C.S." 
dwells  at  length  on  "dirtv  wiiter,"  "rob  a  poor 
man  of  his  lirs-r,"  &r.  VV  lull- agri-eing  with  hiiu  in 
nearly  all  the  point*  he  ban  elucidated,  there  in  one 
on  which  he  ho*  not  toiirjii-d  sufficiently — riz., 
luMtrratiun  of  Un.  In  plaintive  tone*  he  speaks  of 
" poor  "  people  having  to  drink  dirty  water  with  a 
little  brown  sugar  in  it.  It  is  no  use  beating  about 
the  bush.  Now,  this  staple  plant,  of  which  we 
hear  an  much  murmuring,  is  at  the  present  time 
being  adulterated  to  a  Urge  extent,  not  only  in 
<  lima  and  other  tea-growing  (tare  the  mark} 
countries,  but  also  in  India,  tea  being  forwarded 
from  the  Asaam  and  Dorjeeling  district*  to  Calcutta, 
and  manipulated  there.  Those  who  have  been  to 
these  places  will  agree  that  these  observations  of 
mine  are  correct,  coining,  a*  they  do,  from  the  lips 
of  influential  tradesmen,  both  in  Calcutta  and 
Singapore .  Having  visited  Calcutta  some  few  years 
ago.  I  heard  it  rcjiortod  that  a  large  quantity  of 
Indian  herbs  and  leaves  of  tree* — catechu.  &c. — are 
dyed  and  fabricated  to  imitate  tea-leaves,  and  in 
that  state  large  quantities  art  forwarded  to  Europe, 
and  other  part*  of  the  world,  and  |«lmed  on  to  the 
tea-drinking  public  as  pure  Assam  and  Purjecling 
teas.  Green  tea,  also,  is  faced  with  blue  and 
yellow  matters,  the  blending  of  which  gives  the  tea 
its  green  appearance.  Now,  it  would  appear  to  the 
careless  individual  that  it  matters  little  to  the 
Government  wlwthcr  pun*  or  impure  tea  comes  into 
contum|ition.  If  the  adulterated  tea  to  any  large 
amount  were  brought  into  general  consumption  l>y 
being  offered  to  the  public,  what  would  be  the 
result  t  It  would  have  the  effret  of  making  them 
squeamish,  and  ilrivc  them  to  some  other  beverage, 
and  then  the  tiorrynment  would  eventually  he  a 
Inner  through  the  decreased  consumption.  Is  it 
.icoordiiig  to  the  laws  of  British,  or  any  other,  rule 
that  a  ttnverniuent  should  charge  a  duty  on  an 
uttulteratitt  article Is  it  right  or  honest  that  a 
Government  should  allow  merchant*  to  import 
spurious  tea,  to  receive  a  duty  on  such  teas, 
and  allow  the  merchants  to  dispose  oi  it  to 
rttaU  dealers,  and  by  them  to  bo  foisted 
on  the  public  >  By  all  that  is  holv,  who  shall 
we  say  is  the  guilty  party  t  I  will  leave 
the  question  (o  my  brother  subscribers  to  think  on. 
What  is  required  is  a  eomprtent  analyst,  who  shall 
examine  all  teos.oml  other  duty-chargeable  articles, 
before  being  allowed  to  come  into  consumption.  If 
any  dealer  were  afterwards  found  possessed  of 
spurious  tea,  ho  would  thru  suffer  the  penalty  of 
the  law.-A.A..  D.S.I'.,  Sheffield. 

ItBTW.] — Portrait  lenses.— A  portrait  lens 
will  give  a  rounder  picture  than  a  view  lens  as 
onHnarily  vsrsl.  but  if  you  will  use  a  verv  Urge  stop 
/  '  R  with  the  view  lens  you  will  1*  able  to  get  an 
xxcellent  portrait.  An  ordinary  stop  will  give  every 
part  of  the  picture  sharp;  this  will  make  it  flat, 
very  much  hke  a  pointed  landscape,  in  which  the 
whole  of  the  picture,  including  distant  hills,  are  all 
as  sharp  as  if  rut  with  a  knife.  You  can  soon  tell 
the  difference  between  a  good  landscape  and  a  boil 
one,  and  there  is  a»  much  difference  between  a 
mund  and  a  flat  photo.— W.  J.  La_vca3T£]i. 

^487(56.]  —  Fhotoerapriy.— You  can  either  ob- 
tain the  positive  by  contact  printing  or  in  the 
camera  ;  the  former  is  the  rosiest  method,  but  you 
malt  obtain  ynra  negative  first,  and  you  cannot  use 
••ither  of  the  K  rise*  belonging  to  your  lantern  for 
the  puqiose;  U  tter  get  u  cheap  achro  tens,  made 
on  purpose  for  photographic  use.  Let  me  know  the 
kind  of  lens  you  intend  using,  and  I  will  give  you 
instructions.— W.  J.  tjJHUSKM, 

[787s<>.]  Crank-3hait.— Having  noted  the 
remarks  in  reply  to  above  query,  I  consuler  the 
remedies  of  "  L.  O.  V."  very  good.  I  have  had 
the  experience  of  a  crank  journal  getting  hot,  and 
tried  tnrso  remedies  quite  useless.  I  tried  all  de- 
gree* of  slackness  and  plenty  of  lubricants,  to  no 
avail.  Iking  quite  cool  at  the  start,  it  Would  not 
ran  two  minutes  without  any  load  on  the  engine 
without  being  so  hot  you  could  not  touch  it.  At 
last,  after  all  these  trials,  my  remedy  wo*  taking 
out  the  brasses  and  tiling  sideways  the  opposite  to 
the  wear  without  touching  the  bottom  at  all.  after 
which  it  could  run  an  entire  day  without  more  heat 
than  blood-heat.  Not  having  seen  this  remark  to 
above  query,  I  consider  it  might  be  of  service  to 
readers  of  *'  R.  M."  The  cause  being  the  wear, 
the  brasses  uro  consequently  oval,  and,  as  it 
were,  grind  themselves  mto  a  bed.  Then,  at  the 
haul  Isfgllft  of  oil,  brass  and  journal  get  corded. 
When  journal  gets  heated  it  jam*  itself  in  the 
brass,  and  thence  arises  the  heating.  Should  all 
the  former  remedies  given  fail,  I  think  you  may 
try  this  to  advantage,  which  I  can  speak  for  as 
stated  from  pructicarexpcricno' .  iKrcnow. 

[48802.]  Photos,  for  Stereoscope.— Instan- 
taneous sea  photos,  have  been  done  many  years, 
some  of  the  finest  being  by  "  Breese."  You  should 
endeavour  to  buy  any  you  con  get  done  by  "Breese" ; 
Ike  bos  been  dead  some  time,  but  his  slides  can  be 
picked  up  now  and  again,  and  are  really  a  good 
investment.— W.  J.  Li.NCASrr.Jt. 


l48SI4.]-0rrindiritT  Glass  -  You  enn  get  the 
right  sort  of  grinding  stone  at  any  Urge  tool 
ileulrrs.  Tell  him  the  kind  you  want,  whether  for 
rough  or  fine  work.  Bilstou  grit  is  one  of  the 
best  kind  you  can  use.— W.  J.  I. a ncastkii. 

[48818.]— The  Weather  — For  years  I  kept 
meteorological  records,  until  I  became  thoroughly 
disgusted  with  the  whole  thing.  In  four  or  five 
years  I  believed  I  knew  something  about  it,  and 
people  used  to  continually  send  to  me  to  ask  what 
Icind  of  weather  wo  should  have.  I  could  give  a 
good  guess,  and  managed  to  forecast  splendidly 
when  it  came  true,  but  onco  or  twice  it  come 
wrong,  and  I  gave  it  up.  Tins  September  I  was  in 
Wales,  and  the  published  forecast  read"  WindN.W.. 
very  fine."  I  paid  some  £4  for  tickets,  Ac  .  for  a 
Snowdon  tour,  and  went.  The  weather  was  simply 
frightful,  rain  and  wind  evidently  contending  for 
supremacy.  My  moral  was.  If  the  Meteorological 
Department  don't  know  the  cause,  how  should  I ': 
W.  J.  LjLXc.irrKK. 

[48819.]— Casting   Blowpipe   Solder.  The 

articlo  in  question  is  mode  or  cast  as  follows :  — 
PlOCUr*  a  small  la. lie,  punch  a  small  bole— say,  I 
or  less,  in  one  Hide  near  the  top ;  get  also  a  flat 
sUb  of  stone,  or  iron  pUte  wdl  do ;  Uy  this 
perfectly  level,  fill  up  the  ladle,  and  start  to  pour 
from  the  hole,  carrying  the  hand  from  left  to  right 
with  an  easy  motion.  A  little  practice  will  soon 
show  you  how  to  do  it.  If  your  solder  is  too  dull 
when  cooled,  you  may  add  more  tin :  in  fact,  for 
blowpipe  solder,  then-  should  always  bo  more  tin 
than  lead,  and  do  not  use  coinpo  in  your  alloy. 
F.xperimcnt  till  you  get  it  to  your  own  liking.— 
Gas  I' n  i n :•  i  r. 

[4S820.]--8moll  from  Gas-Stovos.  — " Gos- 
fltter's"  ring-burner  will  be  difficult  of  cure,  accord- 
ing to  hi*  description  of  it.  I  should  think  it  is  an 
atmospheric  one,  and  all  those  kind  of  burners 
give  off  an  unpleasant  smell.  I  should  advise  him 
to  use  a  plain  ring  instead— i.e..  without  the  air- 
bole.  This  will  perhaps  smoke  the  bottom  more, 
but  the  smell  will  not  be  so  unpleasant.  After  con- 
siderable experience  with  liquid  beating  burners  of 
every  description,  I  have  found  nothing  better. — 

(jAU-tNULNHKll. 

[  1 9830, ] — Smell  from  Gas-Stoves  Having 
got  a  gas-stove  into  my  house  some  months  ago,  I 
was  at  first  troubled  by  the  smell  which  arose  when 
a  cold  kettle  was  put  down  upon  tho  flame,  and 
set  myself  to  correct  it,  happily  with  success.  First, 
as  to  the  cause.  When  a  vessel  full  of  cold  water  is 
brought  down  upou  a  gas- flame,  u  Urge  quantity 
of  water  is  condensed  upon  tho  bottom  of  the 
vessel  (this  water,  of  course,  is  formc-d  bv  the 
combustion  of  the  hydrogen  of  the  gas).  Now, 
when  the  mixture  of  gas  and  air  impinges  upon  the 
cold  and  wet  surface  of  the  kettle  (or  other  vessel), 
the  combustion  of  the  gas  is  interfered  with,  and 
on  unpleasant  smell  is  the  result.  The  principle  of 
mv  pLiii  for  dealing  with  the  difficulty  is  this: 
.f)Aw  the  fftu  to  be  eompletefy  bttrnnf  before  it 
rrachet  the  bottom  of  the  rrsfr/,  and  much  good 
is  effected  by  the  simple  piece  of  apparatus  of  which 
I  sand  drawing  in  section.  My  apparatus  was  made 
for  my  kettle,  and,  to  secure  economy,  any  other 
must  (it  the  vessel  it  U  made  for.  Tho  "heat 
director,"  as  I  call  it,  wo*  made  by  a  tin-smith,  but 
as  he  did  not  charge  mo  anything  I  cannot  give  the 
price.  As  to  results,  it  not  only  did  away  with  the 
unell,  but  proved  very-  economical  in  consumption 
of  gas  uud  time  of  boiling  a  given  quantity  of  water. 
I  give  the  <«».-.  of  brntutg  and  quantity  of  got  per 
i  gallon,  as  the  mean  result  of  h  experiments, 
4  with  each  : — 

Time.      Cubic  feet. 

Old  way  24  min.  4 

Now  way  . ,  l.i  min.  2} 

Thus  the  device  is  advantageous  in  every  way  —in 
fact,  it  is  constantly  used  in  my  house  now,  and 


6  L 


when  I  come  home  in  the  evening  I  am  not  made 

rainfully  aware  of  tho  fact  that  the  kettle  is 
oiling  lor  tea  the  moment  the  hall-door  is  opened. 
In  the  sketch  A  A  ore  studs  to  sunjiort  the  kettle.— 
Thomas  Fajuusotox.  M.A.,  F.C.S. 

(48821.1—  Filtering;  Solution  of  Citric  Acid. 
— I  should  think  that  "  One  in  a  Fix  "  could  get 
out  of  it  by  passing  his  solution  through  a  filter 
made  of  well-washed  calico  (the  finest  he  can 
obtain)  and  powdered  animal  charcoal,  returning 
the  filtrate  until  it  passes  quite  bright.— E.  G.  T., 
Plymouth. 


[4S82o.J-Rivetinar  Pottery   and  Glass  — 

Permit  me  to  refer  this  correspondent  to  several 
letters  of  mine  upon  the  above  subject.  I'ossiblv 
something  useful  lnav  be  found  tliereiu.    See  Vol. 
XXXV.,  No*.  908  oud  910,  also  Vol.  XXXVI.,  N 
913.— Altojob. 

[48829.1—  Lathe  Bed.— Let  tfce  sides  of  pattern 
be  about  (in.  thick.     Now  look  ut  Fig.  2,  which  is 


a  plan  of  parl'of  latbe-bed.    He  will  wont  two  ribs, 
B,  to  stiffen  hi*  bed.    Let  them  be  dovetailed 


into  the  sides  so  as  to  draw  out  easv.  Now,  Fig.  I , 
which  shows  pattern  face  down  in  the  sand,  rammed 
nil  round  under  and  over,  then  the  moulder  will  litt 
off  the  top  box  A,  then  be  will  draw  out  the  ribs  B. 
Next  lift  out  the  sand  inside  the  pattern  down  to  E, 
then  he  will  take  out  the  |iatteru  C  C.  The  two 
friers  DD  will  be  left  in  the  sand,  because  in  raakintr 
the  Jvittem  they  must  he  made  loose  and  have  two 
pins  in  each,  a*  seen  at  1)D,  Fig.  I.  These  pins 
keep  them  in  their  place  wlien  moulding,  and  when 
the  pattern  C  C  is  drawn  from  the  wind  they  are  left 
Ix  hind,  and  may  then  lie  drawn  out  sideways.  If 
"W.  H.  8."  clearly  understands  this  description 
he  will  see  how  to  make  his  pattern  leave  the  sand 
with  that  freedom  which  a  moulder  requires.  First, 
the  ribs  B  will  have  to  be  thinner  at  bottom  tliaa 
top,  then  the  pattern  CC  will  have  to  be,  say. 
1 -Willi,  wider  ut  top  than  lmttom,  then  the  sand  will 
lift  out  free  ;  the  outside  of  t'C.  being  wider  at  top, 
will  thus  draw  fice  also.    F..  P.,  Liverpool. 

[488S0.]— Wood-Bendin«T.— The  site  of  tho 
piece  of  wood  ought  to  have  been  stated,  especially 
the  width.  Pine  is  best  to  bend,  white- wood  next, 
(American)  cedar,  poplar,  houduras,  walnut,  ash, 
beech,  chestnut,  birch,  elm,  and  oak,  in  their  order 
of  succession,  of  course  choosing  straight,  open  - 
grained  wood.  If  Jin.  wood,  only  a  faint  curve, 
wt  t  the  inside  slightly  at  starting,  and  the  outvidc 
copiotuly  with  hot  water,  hold  the  inside  against  o 
nearly  red -hot  stove  pipe,  till  it  scorches  tlie  wood 
slowly,  then  bend  the  wood  over  tho  jaw*  of  a  vice, 
proterti'il  with  soft  wood  to  prevent  burning  your 
uiside.  Keep  wet  woollen  rag*  on  the  outside 
while  you  pult  the  pUatit  wood  a*  much  a*  you  ism. 
In  about  half  an  hour's  time  you  may  bend  a  piece 
of  Jin.  pine  or  cedar  IHin.  wide,  2ft.  long,  to  a 
curve  of  ain.  or  Gin.  You  will  find  the  curve 
irregular,  being  more  bent  at  the  middle  than  the 
edges ;  it  is.  therefore,  best  to  plane  a  starting - 
curve  out  of  Jin.  stuff,  on  two  edges  A  A,  and  a 


hollow  out  of  the  inside,  H,  thus.  If  you  liove 
your  stuff  2in.  or  Mm.  wider,  all  the  U'tter.  Bend 
more  curve  than  you  need  :  it  will  sure  to  go  back 
la  cooling.  How  doe*  "  It.  P."  propos"  t ■>  SSCun 
it  bent:  If  by  nailing  or  screwing  to  a  framing.  I 
may  be  able  to  save  him  from  splitting  hi*  woo.  I  fa 
fixing  it,  if  he  wants  the  information.— J.  CrtABiEfl 

Kl.NII 

[ISK1V]— Fusible  Pluars.— In  reference  to 
ids  i ve  in  lost  week's  I  may  mention,  about  t  l.r  • 
rears  ago,  an  instance  that'  came  under  my  know  - 
[edge  regarding  fusible  plugs.  About  every  aix 
mouths  the  Uuh-r  wa*  washed  nut,  plug  examines), 
and  top  scraped, but  never  found  any  seal-  adhering 
on  it.  I  noticed  the  fusible  alloy  bulged  up  over 
the  bras*  of  the  cap.  I  may  remark  it  was  of  the 
stvle  of  a  rap,  with  several  holes  bored  therein,  and 
tilled  with  alloy.  At  one  time  I  thought  there  was 
an  opprarancc  of  this  allov  being  eaten  away  in 
some  of  the  holes.  1  therefore  took  the  cap  off  an-l 
(-xamincd  if,  but  could  not  notice  any  trace  of  any- 
thing particular  on  under  side,  which  was  next  the 
furnace.  However,  I  decided  to  niell  out  the  all  V 
and  reuew  it  myself.  I  pat  it  in  a  clear  fire,  an<  I 
when,!  saw  the  cap  Iwoomtug  slightly  red  I  removed 
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it,  but,  to  my  astonishment,  the  alloy  was  not 
melted  or  removed.  1  therefore  replaced  it  again 
in  the  fire  and  took  a  strung  win'  that  would  |ra*a 
easily  through  tin'  holes;  heated  this  wire,  ami, 
while  the  brass  cap  lay  in  the  Urn  on  the  cKr  coals, 
1  tried  to  push  out  the  alloy  with  the  boated  wire, 
but  all  the  pressure  I  could  put  ou  it  they  would 
uot  move,  to  at  this  time  the  cap  having  become  red 
again.  I  removal  it  from  the  fire  and  had  to  liore  out 
theolloy  of  each  hole.  I  do  uot  know  it  evertho  like 
came  before  any  reader  of  the  ••  E.  M."  If  not,  it 
may  bo  of  service  to  some  readers.— Dvceow. 

[tSS.Vl.J-To  "  Alfojoe,"  Ac— "K.  11.  E."  no 
doubt  thinks  his  request  a  very  modest  one,  but  I 
must  tell  him  that  to  give  full  and  complete  instruc- 
tions for  fitting  hairsprings  would  entad  the  writing 
of  not  one  but  several  letters,  and  necr ssitato  a  few 
carefully-engraved  illustrations.  I  think  it  would 
lie  impossible  to  give  complete  instructions  without, 
and  furthermore,  everything  pertaining  to  it  would 
liave  to  U  drawn  ou  a  much  larger  scale  than  the 
actual  sizes.  The  difficulties  attendant  ujiou  writing 
succinct  and  intelligible  instructions  has,  1  am  sure, 
been  one  reason  why  the  work  of  liainpruiging  has 
been  so  lightly  touched  upon  in  the  past.  and.  to  tell 
the  truth,  I  feel  rather  diffident  about  undertaking 
the  task.  Any  war.  I  am  willing,  as  I  have  always 
been,  to  do  anything  that  w  ill  be  of  use  to  my 
brothrr-readrn<  and  promote  the  welfare  of  a  jour- 
nal from  which  I  personally  have  derived  much 
benefit.  I  cannot  enter  into  the  subject  off-hand, 
liecause  draw  ings  must  necessarily  lie  made,  and  the 
subject  arranged  and  elaborated  on  paper  before 
bringing  out.  I  regret  (hat  I  have  so  little  time  at 
my  disposal  just  now.  On  that  account  I  leave  been 
compelled  to  ignore  several  correspondents  and 
barely  reply  to  a  few.  If  our  indulgent  Editor  will 
permit  me,  I  will  do  what  I  can  for  ynu  shortly,  if 
no  ono  clso  "  come*  to  the  fore  "  before. — Aim- 

JOK. 

[4S862.]— Chilblains.— Of  these  painful  spots  I 
can  s|ieak  feelingly,  for  I  suffered  most  severely  in 
my  juvenile  winters  and  until  I  went  to  school, 
when-  a  clever  elderly  housekeeper  doctored  me 
(with  others)  to  good  effect.  Forthe  itchv,  infhimiil 
spot*  Uforu  the  skin  cracks,  use  salt  dissolved  in 
vinegar  on  a  saucer,  over  a  small  turn  of  water. 
LlN  the  inflami-d  spot*,  whether  on  hand*,  feet, 
ears,  in  this  liquid,  as  hot  as  it  can  be  borne  -  the 
hotter  tlie  belter;  it  mu*t  bs  poured  on,  again  and 
again,  with  a  spoon,  letting  it  smll  Wk  into  the 
muot,  and  a*  it*  effect  ix  to  slirink  the  flesh,  it, 
therefore,  cannot  scald  (blister)  the  tendcrot  skin  ; 
at  the  same  time,  I  beg  a  little  pity  for  the  patient, 
not  to  make  "  it "  scream  overmuch.  Use  it  for  a 
few  night*  at  bedtime  ;  oftentimes  ono  application 
cure*.  When  broken  and  suppurative,  say  a  toe, 
wrap  old,  fine  linen  round  the  toe,  so  that  three 
layers  cover  the  sore  s|*it  ;  tie  the  rug  on  the  toe 
with  soft  woollen  thread  so  firmly  that  the  knot  will 
not  untie,  anil  this  rag  is  not  to  bo  changed ;  pro- 
cure an  ounce  of  strong  tincture  of  myrrh,  ami  pour 
some  out  of  the  bottle  on  to  the  toe,  till  the  rag  is 
quite  saturated  ;  it  smarts  very  fiercely  for  half  a 
minute—  no  room :  wrap  more  s^ift  rag  over  the  other, 
tie  snugly,  and  muffle  up  the  limb  in  silk  or  flannel. 
I)o  this  twice  a  day,  removing  the  second  rag  every 
time.  Whentheap'plicatioiiofthc  tincture  of myrrh 
no  longer  give*  juiin,  thn  sore  is  healed ;  and  now 
tho  foot  may  be  bathed  in  tepid  water,  wiped  in 
warm  towel*  till  very  dry,  ami  l>r.  Edmunds  most 
admirable  advice  (page  339)  attended  to  about 
clothing  and  boot*  (or  slipper*),  Beds  should  be 
warmed  snch  weather  a*  this,  and  none  but  rcallv 
hardy  children  subjected  to  the  torture  of  getting 
into  a  cold-sheeted  bed,  and  there  shivering  for  a 
quarter  of  an  hour,  with  knees  and  chin  touching 
thus  impeding  circulation  and  producing  the  very 
ills  complained  of.  Making  a  child  comfortable  and 
happy  is  not  pampering !  It  will  afford  mc  extreme 
pleasure  to  Irani  that  miny  sufferers  (and  what  if 
some  of  oar  good  friend  Dr.  E.'s  own  patientsr)  ha 
benefited  by  the  above  remedy,  thus  having  a  chi 
blain  to  "  run  its  course  "  in  three  davs.  often  less, 
if  tho  tincture  is  stroug  and  good.-A*  Old 
Skykntt  Ykab. 

I 48865,  ]  Animal  Charcoal.-  This  i*  made  by 
burning  bone*  at  a  red  heat  in  a  closed  vessel.  This 
forms  bone-black,  or  crude  animal  charcoal,  which 
may  be  purilicd  bv  digesting  it  at  a  moderate  heat 
for  two  days  in  about  twice  its  weight  of  diluted 
hydrochloric  acid  (one  part  of  acid  and  two  port* 
water) ;  the  charcoal  should  then  be  collected  on  a 
calico  filter,  and  well  washed  with  water,  and 
finally  dried  and  heated  to  redness  in  a  covered 
crucible.  The  charcoal,  which  is  usually  taken  for 
dyspepsia,  however,  is  uot  "  animal,''  but  good 
wood  charcoal,  which,  I  should  think,  would  answer 
"Odin's"  purpose  a*  well,  if  not  Utter  than,  the 
bus  easily -prepared  animal  charcoal. — E.  U.  T. 
Plymouth. 

[48866.]—  Astronomical  Apparatus.  —  The 
adviee  given  by  "  A  Young  Astronomer  "  is  good, 
but  hardly  complete.  Nothing  is  said  about  lioolu. 
In  the  note*  upon  thi*  subject  iit  Chambers'  "  De- 
Astronomy,"  notes  for  this  purpose  are 
'■  and  "vTiy  desirable." 


Under  the  first  head  ate  enumeratec  an 
"Ephomeris,"  a  "  Manual  of  Celestial  Object*,"  a 
'Set  of  Map*,'*  and  a  notebook.  Under  the 
second  are  uanied  a  "  Hook  of  Logarithms,"  ono  or 
men:  standard  star-catalogues,  one  or  more  general 
treatises,  and  a  "  Manual  of  Practical  Astronomy." 

W.  8.  W,"  will  probably  not  require  all  these  ; 
but  Webb's  "Celestial  Objects  for  Common  Tclc- 
scopes"  hn  should  certainly  have;  it  is  published 
at  Ds.  For  an  atlas  ho  should  have  Proctor's 
smaller  one  (5s.),  or  Ooll'*  "People's  Atla*  of  the 
Star*  "  (la.,  marvellously  correct).  11  "  W.  S.  W." 
is  willing  to  pay  more  he  should  get  Procter'* 
"Star  Atla*  for  Observers  and  Students"  (I Vs.) 
A  most  valuable  addition  to  his  library  would  be 
Ituzlry'*  "Star*  in  their  Course*"  (i.ls.),  a*  it 
contains  a  catalogue  of  1,600  stars,  and  gives  the 
magnitudes  as  given  by  Argebiudcr  and  Ileis.  All 
stars  in  the  "  Atlas  Ccclestis  Novus  "  of  the  latter, 
down  to  the  5-6  magnitudes,  are  included.  If 
"  W.  S.  W."  is  not  thoroughly  acquainted  with 
tho  face  of  the  sky,  he  should  get  I*roctor'*  "  Easy 
Star  Lessons  "  (6s.  fid.),  or  Oall's  "Guide  to  the 
Constellation  "  (Is.),  tt.  F.  Chamber*'  "  Descrip- 
tivc  Astronomy"  (28s.),  and  Herschel's  "Out- 
lines" (10s.  fid),  are  tho  best  ""treatise*"  in 
English.  In  addition,  I  would  remark  that  a  good 
opera-glasa  is  very  useful,  especially  for  inspecting 
comets  and  estimating  star  magnitudes.— S.  M.  It. 
Udoou. 

;4RS/.i7.]— Battery  Power.— A  rix-oell  bichro- 
m-ite  lottery  would  lie  very  much  more  powerful 
than  the  eui'ne  battery  of  Smoc's  c*?tls.  1  suppose 
"J.  C."  knows  that  the  bichromate  doe*  not  retain 
its  full  power  very  long,  By  lifting  the  lines  out 
of  the  solution  for  a  srroml  they  ran  U  started  at  a 
good  power  again.  For  wliat  purpose  do  you  require 
themr  Is  it  for  expenment*  or  plating  ^  If  tlie 
former,  u«  the  bichromates ;  if  for  the  Utter, 
Daniclls  in  preference  to  Smec*. — W,  R.  Hick*. 

[  IXA69.]-  Mechanics. — In  replying  to  the  latter 
part  of  this  query,  regarding  tho  pentagon,  I  find 
that  I  wo*  wrong  in  impugning  the  accuracy  of 
"Todhunter's  Mechanics,"  but  tho  question  is 
rather  a  "catchy"  one.  Whim  on  equilateral 
[lentagon  is  mentioned,  on**  naturally  thinks  of  the 
usual  haystack-shaped  figure:  but  the  figure  re- 
presented in  the  diagram  is  quite  as  much  n  penta- 
gon with  equal  side*,  and  in  thi*  position  it  will  be 
in  equdibrium,  and  the  relations  of  the  angle*  <i 
and  0  will  te  as  stated.   To  the  right  of  the  dia 


[188.85.]  —  Watch-Case  Repairing.  —  Within 
tlie  last  few  mouths  I  replied  at  half  or  three- 
quarter  column  length  to  an  exactly  similar  query, 
md  if  the  instructions  there  given  are  followed,  1 
should  my  failure  is  impossible  (that  i»,  of  course, 
if  the  ability  to  follow  instructions  exists) .  If  your 
solder  "  run*  all  over  the  knuckle,"  you  must  have 
put  borax  all  over  it  first,  or  you  made  it  too  hot. 
As  I  understand,  you  soldered  with  the  joint-pin  in 
tlie  joint.  Thi*  must  uot  U;  leave  the  joint-pin 
out.  You  will  hardly  succeed  in  drilling  straight 
through  the  pin,  as  the  silver  i*  roost  likely  softer 
tluin  it,  and  the  drill  will  run  into  the  silver.  If 
von  value  your  time,  and  want  to  make  a  good  job, 

ono;  that 

icnsiblo  way  of  getting  over 

culty.— Os. 


gram,  half  of  the  figure  has  been  enlarged  to  enable 
us  to  take  the  moment*  round  thn  point  of  suspen- 
sion at  the  vertex.  Call  tlie  weight  of  one  side  ir. 
It  will  be  seen  that  in  the  left  leg,  talcing  the 
moments,  we  get  ft  x  r  =  {it  i  2)  w  +  a  («•  /  2),  or  x 
-  (a  :  A)  ir.  Again,  taking  tho  right  leg.  we  get 
rf  x  x  =  tc  .  (c  j  2) ,  or  x  =  (r  2rf)  ic.  The  horizontal 
elements  x  an?  equal  to  each  other,  by  a  law  of 
statics,  that  all  the  vertical  or  horizontal  elements 
acting  on  tho  joints  of  a  series  of  rods  inequilibrio 
are  equal  to  zero  when  added  algebraically ;  the 
horizontal  elements  at  the  vertex  cancel  each  other 
when  the  figure  is  at  rest ;  hence,  tho  remaining 
elements  x  must  be  oqual  and  opposite  ;  hence, 
equating  the  values  of  x,  (a  i  ft)  tr  =  (c  /  2rf)  w,  or  b  I  a 
=  2  (rf  }  c),  or  tan.  0  -  2  tan.  *.-M.I.d.E. 

[48879.]—  Sphya-moffraph.  -  I  do  not  think 
you  can  mako  a  cheap  form  of  above  ;  I  tried  to  do 
so,  with  tlie  help  of  a  watchmaker :  it  cost  2.6s.,  and 
is  unsatisfactory.  There  is  a  good  deal  of  fine  work 
about  it,  and  it  i*  difficult  to  get  tho  weight,  spring, 
4c,  properly  balanced.  The  new  fonn  of  the  in- 
strument is  illustrated  in  "  E.  M."  in  beginning  of 
October,  '81  (my  instrument  was  on  a  slightly 
larger  scale) ;  the  cost  price  is  £2  10s. — B.  B. 

[48880,]—  Working  Models  by  Electricity.— 

You  may,  perhaps,  work  your  models  by  an  electm- 
motor  engine.  It  should  not  have  le*»  than  8oz.  or 
lib.  of  covered  wire  ;  if  No.  16  is  used,  one  quart 
Ilunscns  will  be  the  best  battery.  Many  engines 
have  recently  been  described  in  back  numbers.  You 
may  make  any  you  like :  it*  performance  depends 
on  the  workmanship.  It  is  possible  to  make  a 
paddle-boat  Oin.  long  go  by  electricity.  You  would 
fad  in  your  first  attempt ;  but  if  you  like  to  try, 
I  will  give  you  any  information  I  can. —J. 


over  your  diffi- 


[48HS8.1— Locomotive  Bridge.— The  brick  arch 
in  a  locomotive  firebox  is  there  for  various  i 
but  the  chief  objects  of  it  are  (1)  to  burn  the  > 
as  much  as  possible  ;  (2)  to  protect  the  tubes  1 
tlie  tire  ;  and  (:i)  to  assist  ui  generating  i 
Tn 


ISN'.'T  ]  MontgolfiM  Medal*.  —  Y  IB  9c  Ml 
say  what  metal  it  is  that  your  medal*  are  made  of. 
I  suppose  they  are  in  bronze  ;  if  so,  the  No.  1  was 
struck  in  honour  of  tho  ascent  of  the  great  Lyon* 
balloon.  "Lo  Flc**ellcs"  ou  the  tilth  January, 
17S4.  which  carried  seven  persons,  one  of  the 
number  Uiug  Joseph  Montgolhrr,  brother  of  the 
inventor  of  the  btdloou.  The  cost  of  the  experi- 
ment was  raised  bv  a  public  subscription,  and  tho 
balloon  was  102ft."  diameter  and  lJoft.  high  (old 
French  measure.)  Tlie  medal  No.  .',  with  the  Latin 
inscription,  is  in  honour  of  the  brothers  Mout- 
golfier.  The  mrdid  No.  3,  has  the  date  in  error,  or 
has  been  given  so-- it  should  be  17S;!,  and  is  on 
account  of  the  first  gas-balloon  made  of  oiled-silk. 
Tlits  balloon  was  constructs!  by  means  of  a  public 
sulaoription.  advisied  by  M.  Faujas  de  Saint-Fond, 
to  whom  much  of  tho  siicrrs*  that  attended  the 
early  balloon  experiment*  is  owing.— J.  SlTTCLirTE. 

|  IS  -  V      Bewirinir   Grand    Piano.  —  Hi 

strings  should  have  Iwen  measured  between  tlie 
bri  lgi-s.  Tlie  probable  size  of  *te«l  wire  will  be 
Ko.  ,i  forth"  treble  octave,  and  a  size  larger  for  each 
octavo  below  untd  the  short  bass  bridge  is  reached, 
wheu  the  steel  wire  should  be  clumged  for  brass  of 
obout  No*.  12  and  13  music-wiro  gauge.— W.  H. 

IUVTF.S. 

[48910.1  -  Storm  Glass  — I  should  say  these  act 

only  by  change  of  tem]»eniture.  Perhaps,  however, 
pressure  h.w  some  effect,  as  presnnre  would 
alter  the  density  of  tho  liquid  but  not  of  the  solid 
matter— certainly  not  so  much.  If  this  is  the  case, 
increased  pressure  would  cause  lire  crystals  to  rise, 
and  rice  ('«•«*" ;  so  that  quantity  of  solid  matter 
present  would  indicate  temperature,  and  their  rise 
and  fall  would  indicate  an  alteration  in  atmc«pheric 
density.— 0*. 

[4*917-1— 1».  and  R*.  W.  B.  Locos  — Diomcd, 
821 ;  Baltic,  2161 ;  Isis,  2153;  and  Odin,  1164,  are 
of  one  class,  with  Cft.  (coupled)  driving-wheels,  and 
cylinders,  l«in.  bv  -Nhn.  Herald,  7'V>,  ami  Buce- 
phalus. 780,  hare '6ft.  Gin.  (single)  driving-wheels, 
and  cylinders  (inside)  lfiiti.  bv  21in.  Archimede*. 
989,  has  7ft.  (single)  driving-wheels,  and  cylinders 
(inside)  lfiin.  by  22in.  Isabella,  403.  has  tift-  Gin. 
(coupled)  driving-wheels,  and  cylinders  17in.  by 
24in.  Thuxiiebjiolt. 


[4S917-'— O.W.B.  and  L.  and  N.  W.  K. 
Locos. --t»iomcd  821,  Odin  1 161,  Baltic  2151,  and 
I»i*  215,  have  Oft.  coupled-Uhind  drivers,  insula 
K>in.  by  20in.  cylinders,  and  each  weighs  2G  tons 
2ewt.  Herald  706,  ha*  6ft.  6in.  Bingle  drivers,  and 
16in.  by  22m.  inside  cylinders.  Isabella  403,  haa 
6ft.  Gin.  coupled-behind  drivers,  inside  17in.  by  24in. 
cylinders,  and  weighs  29  tons  4cwt.  Archuaede* 
989,  haa  7ft.  singlo  drivers  iniude,  cylinders  Uiin. 
by  22in..and  weighs  28f  tons.  I  do  not  give  their 
dates,  staUous,  and  further  particulars,  as  they  are 
not  asked  for.  In  my  re|dy  to  query  th-'iOS, 
"2282  and  2282"  should  havo  read  "  2282  and 
2288";  and  in  my  reply  to  46759  {not  487-V9), 
"Tho  majority  of  the  engines,  cabs,"  sliould  have 
read,  "  The  mr.jority  of  these  engines  have  cat-  ; 
and  in  tho  twelfth  lino  in  same  nr, 
sliould  liave  read  "44." 
senger-cngiuo  otatioued  at  i 
TOWS. 

f4(e.il».]-Flre  AnrUhllators.  -  "  f 
will  h-aru  f  uU  particulars  as  to  the  apparatus  re- 
quired "to  be  ready  fur  instantaneous  use  where  s> 
hand-pump  or  L'hxtinctour  would  not  bo  avail- 
able,"  by  addressing  the  original  inventor.  See 
advertiscincnt.— W.  H.  P. 

[48920.] -I>og--Cart  Brakes.— From  what  I 
could  glean  about  drum -brake*  for  dog-carts  in  a 
reply  which  a  corrcsjxindeut  sent  to  tho^  K.MiuJsn 
alaOBaNio,  it  seems  to  me  that  tho  drum  is  fixed  on 
the  axle  by  tho  side  of  the  wheel,  as  in  tneyclea. 
I  should,  however,  advise  W.  Lodid  to  inspect  some 
tricycles  which  are  both  front  and  rear-steering  (I 
mean,  of  course,  those  which  havo  hand-lirakea' 
and  he  will  see  exactly  how  they  ore  managed. 
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U8»27.]-Magiieto-Eleotrle  Jtaehinoe.-To 

"SlottA.'  —  In  the  common  tubes  the  smallest 
diameter  consistent  with  efficiency  should  bo  used. 
Electrically,  it  ia  of  no  consequence,  or  probably  the 
reverse  even  would  be  the  truth.  But  friction  is  in 
the  ratio  of  the  diameter,  and  this  means  wasted 
energy,  as  well  as  needless  wear  and  tear.— Sioma. 

J4H92S.1  -  Astronomical.— 1.  According  to  Su- 
va. Herschcl  the  ratiu  of  the  polar  nod  coiutorialaxes 
of  Mam  is  us  !•»  to  103,  or  as  K>  to  lb.  Stdirbter 
them  at  St)  to  81.  It  is  now  agreed, 
T,  I  think,  that  his  polar  compression  does 
er  much  from  that  of  the  Earth,  but  the 
quantity  is  too  little  to  be  accurately  measured  on 
a  globe  of  Mars'  small  sixo.  No  polar  compression 
has  been  observed  on  Venus.  2.  The,  inclination 
of  Mercury's  equator  has  not  been  ascertained,  but 
Neptune's  is  inclined  about  2»\  3.  Not  ascertained. 
4.  if  Caafio|ieir<  years  (Doberck),  l'J!>  years 

(Orubor).  or  176  years  fDuner),  £  Bootis  117  ycors 
(Herschel  II.),  M>  years  {Hind\  or  127  years 
(Doberck) .  fi  Caineh  is  undoubtedly  a  binary,  but 
I  don't  tliiuk  its  period  has  yet  been  ascertained. 
With  regard  to  i  Lconis,  r  Fesi.tis,  and  o  Piscium  arc 
only  suspecbtd  binaries,  and  their  period*  are  oh- 
riotwly  unknown.  On  the  other  hand,  Webb  says 
"  r  r,  Ononis  is  "  flicd,"  and  I  can  find  no 
of  i*  HerculU  as  a  binary.— A  TOIDN 


UNANSWERED  QUERIES. 


[4S931.]— Chadwick'si  Oxygon  Apparatus  — 

In  answer  to  "  Kxliibitor,"  I  would  say  I  have  used 
one  of  these  machines  for  four  years,  and  never 
had  a  siugle  mishap;  they  only  want  care  and 
<•!•  "din.  •-.  A1-  ,  -  .  that  the  cakes,  f  (hi  -t  n«  t 
potash  and  oxide  of  manganese  are  mixeil  in  tlie 
right_  proportion— viz.,  1  to  4  ;  see  that  the  spent 
cake  is  well  cleaned  oil  with  an  old  knifo,  and  the 
fronts  that  "Exhibitor"  has  been  grinding,  only 
want  well  wiping  with  a  cloth  after  each  cake, 
with  a  twist  bock  and  forward  to  make  sure  it  is 
fairly  on  its  seat.  After  each  cake  is  expended, 
turn  the  gas  under  retnrt  down  ;  the  cover,  after  a 
few  minutes,  will  come  off  without  any  trouble.  I 
shall  be  glad  to  give  "  Exhibitor  "  any  further  in- 
formation if  he  will  write  to  me.-JT  ScitoriaXD, 
i  Cottage,  Ileatou  Mersey,  Manchester. 


illtM  of  u\i'r\'i  srftsrA  msai's  ■  ■««- 

nrerrj  far  fixn  \e«ki  art  .  I  ,.  Mis  (ML  and  if  ttiU 

wnatutctrtU  art  rry<it*d  four  afUrwardt.     Wt  n-wi 

oor  rtaJtrt  smtf  im.i  ecer  iKr  <uf  annl  ml  scAal  is/onMiws 
iKtf  ca*fer  UU  tti'JU  r/ttBr/o'hu  contributor!. 
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HOUSEHOLD  HINTS. 


Christmas  Festivities.  —  Few  people  of 
middle  age  view  with  equanimity  the  festivities  the 
present  season  brings  with  it.  This  often  makes 
them  unjust  to  those  who  at  the  extremes  of  life 
are  able  to  enjoy  the  good  things  if  only  indulged 
in  with  moderation.  Middle-aged  prejudice  is 
unusually  scverougsuiiidplum-puihung;  vet,  says  the 
faittrt,  this  article  is  a  highly-efficient  food,  yield- 
ing a  forre equivalent  to  J.KJ  foot  tons.  It  is  also  an 
admirable  vehicle  for  the  administration  of  fat,  an 
article  of  diet  as  a  rule  usually  objected  to  by 
children.  Plum-pudding,  in  reasonable  quantity, 
is  certainly  to  be  preferred  to  the  so-called 
"  wholesome  "  cakes,  which  have  little  fatty  matter 
in  their  composition.  A  good  wedge  of  cold  plum- 
pudding  is  not  an  unwholesome  lunch  for  young 
and  growing  lads  to  put  in  their  pockets  when  out 
for  a  day's  skating  or  hunting.  Elderly  people, 
too,  are  often  able  to  compcto  with  the  younger 
members  of  the  family  in  the  enjoyment  of  Christ- 
mas cheer  in  a  manner  that  amazes  and  discourages 
their  middle-aged  relations.  The  fact  is,  at  has  been 
happily  pointed  out  by  Professor  Michael  Foster, 
the  digestive  elements  are  long  preserved,  so  that  a 
man  who  in  the  prime  of  manhood  waa  a  martyr 
to  dyspepsia,  by  reason  of  the  sensitiveness  of  his 
gastric  nerves,  in  his  later  years,  whim  his  nerves 
an.  blunted,  and  when,  therefore,  his  peptic  cells  are 
able  to  pursue  their  chemical  work  undisturbed  by 
nervous  worries,  rats  and  drinks  with  the  courage 
and  success  of  a  boy. 

The  Growth  of  Children. — Growth  varies  in 
different  children.  Some  increase  in  stature  so 
rapidly  that  their  clothes  are  outgrown  long 
before  they  are  worn  threadbare,  while  others 
grow  very  slowly.  A  table  prepared  by  a  French 
savant  gives  the  following  (lata :  During  the  first 
year  after  birth  tho  growth  in  stature  is  about 
•even  and  one-half  inches;  from  two  to  three  it  is 
four  or  five  inches ;  from  three  to  four,  an  inch 
and  a  half ;  from  four  to  six,  about  two  and  a 
quarter  inthe-i  annually  ;  from  seven  to  eight,  two 
and  a  half  inches  ;  from  eight  to  twelve,  two  inches 
annually  ;  from  twelve  to  thirteen,  one  and  eight- 
tenths  ;'  from  thirteen  to  fourteen,  two  and  a 

Quarter  inches  ;  from  fifteen  to  sixteen,  two  inches , 
rom  sixteen  to  seventeen ,  nearly  two  inches  ;  and 
after  this,  though  growth  continues  until  twenty- 
one  and  sometimes  for  years  after,  its  rate  rapuflv 
dnruniabes.  If  mothers  would  measure  their 
children  regularly  on  their  birthdays  and  preserve 
the  record,  they  would  thus  accumulate  valuable 
data  for  statisticians.  Progressive  tiKTeaau  of 
stature  is  a  sign  of  good  health,  as  inrreaso  in 
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QUERIES, 


[4KM-  :  Needle  Tele_ 
lxwn  the  <m  illations  of  lay  needle  after 
<•;»•. I  1  'Pi-  pointer  is  xtin.  long.  The  needle  of  mj 
law  inlvanoineter  rots  much  more  uuickjr.  The  pointer 
is  sin.  Ions;  only.  Would  taking  off  Jin.  each  end  of 
pointer  have  the  desired  effect  .'  I  have  tried  the  paper 
weight  on  the  pointer  ;  but  this  rather  increases  the  os- 
cillations,   ltSUlVALli  Haxkxk. 


,4«ms  ;  Nasal  Discharge. -To  Ds.  Eosr-sna - 
ill  vou  kindly  favour  me  with  a  few  lines  in  reply  to 
the  following  I  -My  eldest  buy,  vho  is  10  years  of  age,  Is 
uvubled  with  what  appears  to  be  a  constant  discharge  of 
mucus  from  his  nose,  and,  as  a  consequence,  has  to  freely 
use  his  pocart-handkerchief  !  His  general  hesJth  aj>- 
pears  to  be  tolerably  good  ;  but  he  is  not  strong  and 
robust,  but  somewhat  thin.  I  have  had  him  examined 
by  a  doctor,  who  thought  he  had  a  small  polypus  in  his 
none,  and  ordered  a  naml  douche.  This  was  used  twice  a 
day  for  several  weeks,  without  any  or  very  little  effect^ 
the  discharge  continuing.  He  has  recently  been  exam- 
ined, and  the  doctor  iovi  now  that  he  cannot  Bud  any 
polypm.  HtiU  tho  discharge  goes  on.— As  Ajuious 
I  Woasixr.-Mix. 

[414)44  ]  Obesity.  To  Da.  EoaesDs.—  WOl  yon 
'  plfase  gim  a  remedy  tor  the  above  t   I  should  like  to  get 

rid  of  all  redundant  weight.    I  take  plenty  of  exercise 
I  walking,  bicycling.  At.  Would  abstemiousness  be  effect- 
I  tve,  without  danger  of  impairing  the  health  t  Age  24  ; 
|  height,  aft.  "in.  ;  weight,  last.  Olb.— CoaroalTOU. 

[4»4a.l  Rig  for  Small  Boat.— Will  same  kind 
reader  give  me  a  few  hints  as  to  which  will  be  the  best 
way  to  rig,  and  bow  much  canvas  to  put  on  a  boat  *Mt. 
4 in.  keel,  »ft.  on  deck,  «ft.  »in.  beam,  3ft  6in,  draught, 
12cwt.  on  keel,  and  «  or  7cwt.  inside.  8he  will  have  to 
•ail  about  18  miles  bi'fure  there  is  much  room  to  sail  in. 
I  should  like  to  be  able  to  do  a  little  trawling  now  and 
then  with  her.  Bhe  will  also  have  to  tow  an  lift,  punt, 
— Wn.  Booth. 

[41046.]  -Froude  on  the  Resistance  of  Fluids. 

—In  the  fours*  of  Mr,  Froudc's  experiments  made  for  the 
Admiralty  some  years  ago  upon  the  resistance  of  bodies 
moTing  in  fluids,  he  proved,  I  believe,  that  in  a  solid 
|  wholly  iminersed,  a  given  rate  of  speed  once  attained, 
[  that  the  power  required  to  maintain  such  speed  equalled 
surface  fru'tioo,  and  that  if  it  were  possible  for  that  to  be 
absent  that  such  power  would  equal  o.  I  want  to  knuw 
what  were  the  exact  words,  and  what  waa  said  as  to  the 
form  of  such  inuuurscd  body  J  —  It.  C.  L. 

(4W47.;— Baiaband  Spectroscope. -  I  tried  the 
spectroscope  lor  three  years  for  weather-warning,  and 
append  the  result  of  each  year :  First  year :  Wmt 
coast  of  Ireland—  result,  promising,  tjecond  yrur  :  West 
i. Mist  of  (Scotland— result,  utterly  untrustworthy.  Third 
year  :  West  coast  of  I  re  Land— result,  generally-  No 
uersprsdence  whatever  could  be  placed  upon  it  fur  foretel- 
ling weather.  Can  any  one  gm  better  results !  -U.  O'H . 

;t*i*.;-I>irrractlon  Rings  In  Astro.  Tele- 
scope.—In  2u».»j,  ••  F.K.A..S."  says,  "They  must  1* 
there."  Is  this  absolutely  the  easel  In  my  notes  for 
August  91,  twtl,  I  (ind,  "  Clear,  dark  night.  U 
Aqusu-li.   dear  ringleas  discs,"  *c,  *e_— B.  O'U. 

l48tM»  l -Steam  and  Exhaust  Porta  of  Com- 
pound Engines.-  -  Will  any  of  our  practical  readers 
teU  me  what  sirs.'  the  steam  and  exhaust  porta  should 
be  for  a  small  pair  of  compound  engines  t  Diameter  of 
cylinders  ihuth-presaurei,  2in.  ;  low  -  pressure.  Sin.: 
'  of  stroke,  .'ton.  Also  what  sire  of  air-pump  and 
ire  for  the  same  !   I  propose  to 


(4H»vC   To  "  Sigma."  Woidd  y«ai  kindly  say 
how  I  can  make  s  battery  of  one  cell  that  shall  give  an 
M  (  of  one  volt  r— o.  r. 

;48B51.)— Drawinfj.— Will  some  kind  fellow-contri- 
butor inform  me  how  I  can  obtam  correct  "  outlines  "  of 
photographs  !— whether  there  is  not  some  rapid  means  of 
acquiring  the  same  by  a  newly-invented  reflecting  eon- 
trivanee  ! — A.  A, 

i-x,j  ■  To  Mr.  Wetherfleld-  Glasshouse.  • 

I  wish  to  construct  a  glassdmim.  <m  roof  of  my  kitchen, 
which  is  built  in  rear,  and  attached  to  mv  bouse,  and 
backs  slso  on  my  neighbour's  kitchen.  How  high  above 
party-wall  may  I  carry  it  T  It  u  ill  in  no  way  interfere 
with  my  neighbour's  light.— U.  B. 


^  Beth.- Will  Mr.  lanosstcr  or  Mr. 
advise  the  bewt  way  to  test  a  guld  bath  for  acid, 
anil  if  too  add,  how  to  nmtrjdi^',  and  to  what  degree  ! 
Also  process  for  testing  when  too  alkaline,  and  how  to 
remedy  !  When  using  ready  ptersirtsl  rssper  for  printing, 
is  it  necessary  to  render  alkaline  the  washing  water,  and 
how  f  Is  one  gram  of  gold,  3»  grains  acetate  aoda,  and 
bat.  of  water,  the  usual  strength  for  general  studio  work! 
And  is  that  an  cneonosnical  way  ot  preparing  a  toning 
hath  ? — Ocvaixa. 

[4t*«  ] —Legal.  -  Will  some  one  ull  me  whether  a 
'  r  employing  lit  hands,  including  apprentices. 


lory  Act!— Can  vat. 

nit^w  r'cn'puTa  glare' 'oa'papcr? so  that^it  may  lx. 
flexible,  and  yet  shme  l-liniu. 

[4>Ma.]— Ls»g«I.— Would  Mr.  Wetherfleld  kindly  say 
if  it  is  necessary  for  a  local  board  who  wish  to  light 
their  streets  only  by  dee  tririty.  ami  have  engines  and 
boilers  resulyj  ^rgr  *»  ^  UxaX  Oovtxnnvcnt  Board 


itW7.]- To  Mr.  O.  Tolraan.  I  have  msde  s 
dinamo-insehieo  (ss  y"iir  sketch  I,  whkh  is  ri'ady  fur 
■  uiding  the  wire  on.  WU1  you  (dease  to  gl»T  roe  instruc- 
tion bow  to  wind  the  wire,  so  as  to  make  one  north  pole 
and  the  other  south  pule  '.  Also  bow  are  the  wires  from 
the  armature  connected  to  Use  commutator,  and  b'.w  is 
the  wire  from  tho  tield-mairnots  connected  to  the  commu- 
tator springs  f  Also  should  the  flcld-msgnets  be  isolated 
before  Wing  wound  '  A  sketch  of  the  winding,  also  the 
oonncetis  as,  would  oblige— W,  Wsic.nr. 


by  to  And  the  length  ( 
the  side  of  the  inscribed  polygon  !—  Tvxo. 

[tflttoe.] -Weighted  Oovernore.  —  Would  Mr 
Booth  or  others  kindly  give  the  rules  and  sketch  for  cal- 
culating all  kinds  of  weighted  govemr-rs  'which  once  ap- 
peared in  the  "  E.  M."l  again  t  Having  liad  the  misfor- 
tune to  lose  the  whole  of  my  back  numbers  of  '•  K.  M." 
by  fire,  and  run  told  that  the  said  numbers  are  out  of 
print,  they  would,  no  doubt,  be  useful  to  new  sulmerihew 
and  others,  and  very  much  oblige— A  Vxtr  Old  Si  t>- 
scaiasa. 

[4*M0,]-Terrn-Cotta  Statuettes.— I  want  to 

reeotuur  a  pair  of  urra-cotta  statuettes.  1  shall  be  glad 
if  any  reader  can  inform  mo  how  to  do  this.— H  1*. 

[4H0811— Watch-Dial.— Will  any  reader  of  "  ours' 
kindly  tell  me  how 
enamel  I — GSLUIS. 


to  nil  up  broken  watch-dial  with 


[48W2  j-Safety-Valvo  Graduation. 

i  many  questions  about  safcty-.alvisi  in  the 


-I  hare 
E.  M  , 


but  I  have  never  yet  seen  a  plain  snd  simple  way  to  gra- 
duate a  safety-valve  lever.  If  I  knew  the  weight,  and 
what  it  blows  off  at  the  end  of  lever,  why  can  1  not  And 
the  other  graduations  by  liule  of  Three  :  An  answer  to 
this  riddle,  and  full  instructions,  will  oblige— A  Cess 
Millss. 

:tw«;i  -Sciatica.— A  few  weeks  ago  I  had  a  slight 
stiirncas  at  the  hip.  I  took  little  notice  ot  it,  and  it 
passed  away.  It  has  returned,  and  1  have  an  acute  pain 
at  night  from  the  hip  to  the  foot,  disturbing  my  rest,  and 
I  only  get  relief  by  altering  my  position,  f  am  under 
medical  treatment,  and  after  two  or  three  bottles  of  medi- 
cine, I  And  no  relief.  I  am  advised  to  use  friction  to  the 
leg.  I  experience  very  little  pain  in  the  day  beyond  an 
aehirur.  1  am  troubled  very  much  with  cold  feet,  and  my 
cireula 


circulation  is  feeble  ;  and  besides.  I  have  just  come  to 
n  a  much  colder  part  of  the  country  to  what  I 


— Asanas 

t4na»4.]-BreJce  Failure. -Will  Mr.  C  R  I 
kindly  givo  opinion  as  to  why,  after  the  fraeti 
coupling  on  a  passenger-train,  and  a  disconnectia 
brake-pipes,  that  the  brake  did  not  apply  itself  a 
tnwllr.  and  stop  the  train  t  I  am  a  ..instant  traveller  ott 
th.  M:  Hand,  i  nd  n  Iriday.  N  n  24.  It  ft  Uverpool  I  » 
Ijindon  at  4.»  p.m.  After  leaving  Market  liar  bo  rough. 
Una  train  was  stopped  at  the  next  »tatton  (as  I  after- 
wards ascertained;  ,  owing  to  the  driver  thinking  some- 
thing was  wrong  with  the  brake  apparatus.  Upon  On  ex- 
amination of  the  carriages,  it  was  discovered  that  it 
coupling-screw  had  broken,  thereby  causing  the  brake- 
pipes  to  become  diacoiinectod,  which,  in  my  opinion, 
should  have  stopped  the  train  at  once.  Being  in  a 
similar  accident  near  Bishop's  fVtortiord  on  the  Oust 
Kaatern  Railway,  our  train  was  pulled  up  in  a  few  yards 
with  the  Wcstinghouse  air-brake  I  shall  be  pleased  to 
hear  from  Mr  strettonwhy  the  brake  failed  to  act  in  this 
oase.-4i.  J.  Calvsst. 

[4»flS  >  Water-Wheel  Grease. -Can  any.  one 
give  me  recipe  I.  r  same  one  that  will  stick  well  to  the 
wheels  !  J.  H. 

[48pnn.'   Honeycombed  Gun-Barrel.  Tlowenn 
an  ainaUur  remove  On  pitted  aprswrau.e  1 
of  a  br>  ochloading  gun-barrel  without  1 
ing  powers  of  th»  gun  f— T.  II.  & 

[4HSo7  ;-Prloe  for  WeavinK  Cloth.— Can  any  of 
your  numerous  readers  answeT  me  the  following  quee- 

Srtls  lrw"',»tuU'i  '^"oai/bv  KmaTkourn 
or  a  W  reed  f-  A  Wssvsa. 


[4Mt.]-( 
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Ilirtuicitckium. 
[*««.)-  Iee.al 


lo  1<-  n  member  of  the  UMlmniv 
iuea  an*  there  for  pr  motion  in 
■  -finer*  r   Any  In- 

MWiSe-r.C.T.. 


To  Ml.  Wraiiinmi.- I*»t 
the  representative  «.f  »  sheep-dipping  Bra 
1  me  t"  give  )iim  so  order,  win.  h  I  did,  and  «tgned 
i'.  The  following  verbal  agreement  was  made  before 
doing  bo.  hiiwitr  :  First,  good*  to  he  wnt  off  it  oner, 
lamxge  paid,  »nd  I  was  to  be  the  noli;  agent  her*  The 
good*  arrived  about  three  month*  after,  not  (nrrinffr 
TMii  1.  and  I  found  that  another  party  in  town  wa*  selling 
dip*  made  by  the  *»mc  Bnn,  and  ni  al*o  distributing 
l..tu  with  hi*  Mine  attached  ».  agent.  Well.  I  refused 
the  go.*!*,  a*  I  considered  the  contract  nil  broken,  and 
itn-tneu  tli* verbal  agreement  o»  binding  •«  the  written. 
I  *-»«  written  to  by  the  turn  for  pavnicnt,  a*  the  good* 
wen-  and  are  I  still  lyinjf  at  the  atation  I  wrote  to 
them,  and  .tale.1  that  tin  y  were  at  the  station  at  their 
ri-k,  I  have  got  a  written  agn-rin.ot  from  the  party  who 
«,ld  the  rhp.  agreeing  to  take  over  th.'  gwil.  at  the  ex- 
piration of  this  rear.  Again,  ecinie  time  ago  a  party 
wi»hed  me  to  be  agent  for  paint,  which  I  declined  to  have 
..iiything  to  do  with  :  but  he  «ent  it  off  along  with  the  to- 
wn e.  and  I  did  not  try  to  aril  it  until  w-vcr*l  months 
.liter  A  short  time  ago  I  arnt  them  a  mullUncc  for 
what  I  h;iil  m>|.1  a*  well  o»  the  part  unsold  They  took 
tli"  1-lie.iue  a>  jrtit  pajment,  but  rcfiurd  to  uke  in  the 
.•.sal*.  Your  bes-l  a.M  C  (in  the  two  preceding  quc*- 
tiuti*  will  ol.lige  1  may  etute  that  I  pild  cutTUgc  oa  the 
piiint.  buUt  waya. — ¥.  8. 

iXCOl- Watch  Repairs.— Will  .mo  of  ourairae- 
thiil  waU'hiiuiaiiur  friend*  give  me  a  few  particular*  In 
turning  watch  pivots  I  1  have  bought  the  turns,  but  tdo 
not  know  what  other  tool*  are  wanted.  Fur  instance,  if 
I  wanted  to  turn  a  balance-wheel  pinion  to  a  verge  wateh, 
how  should  I  pro.-"  1,  and  what  are  the  name*  ot the  \ 
t  - 1*  rciuirrd  !  AUei.  supp  sing  I  wanted  t>i  fit  a  pilot  f 
vrithout  putting  a  new  pinion,  wl.at  tool*  shoiod  I 
i.-.(Uiim  f   I  have  tried  oi  drill  into  u  pinion,  hut  i-atine.' 

In  my  turn*  lb 


t,  and  how  to  avoid  it. 


should  be  glad  to  be  totd  the 
—  Itlsi.i  in. 

;tH!»io.]-Oower    Ball    Telephone.  -  Would 
c  m-spondent  please  give  us  an  explanation  of  the  eoo- 
neetion*  of  this  instrument,  a*  illustrated 
XXXII  ,  and  whu-h  anr««r.  to  have  a  re  . 
■one)  briajfinr  both  batteries  into  play  Ui  ring 
rolling  f— 0. 

Edmunds,  when 


natii.it  ui  me  coo- 
led on  p  iin.  Vol 
reUy  forllpre- 
ly  Ui  ring  bell  in 


«K»v:t  t  —  Neurala-ia.— Perni 


1 1*. 


full  - 


writing  on  the  *ubj 
some  advice  on  the 
have  had  five  children 
bom!,  *tx  year*  ago, 
neuralgia  or  rheumati 
had  tonic  medium** 
MU  .  I  ii  -Js  •]  I  nil-  a 
•tilt  the  same  I  to 
been  severely  bruin 
there  in  a  feeling  of  heat  at  th. 
head,  with  Bhurp  pain*  extending  . 
iieniMi  the  eve*,  and  Bides  of  the  noa 
the  outward  parts  of  the  ear*  are  so  ti 
rest  en  either  siile  at  night.  I  do  not 
itrarhe  or  toothache.   My  general  h. 


rheumatism,  wilt  kindly  give 
ing  « — 1  am  married,  age  .US. 
Since  th<<  birth  of  the  last  i.»UU- 
I  have  *affert*d  continually  with 
pain*  on  the  tap  of  the  head.  I 
for  two  year*  to  no  effi 
lid  be  the  be»t  eui 
setiauuvjo  1*  usually 
1    When  the  pate  I 
ft-h 


but  th. 


I  have 
I-  .ir.  .  ■ 


uf  th- 


t  li. 


i  v.  I  I..' 


and  hi 


rkinietimea  also 
ider  that  I  cannot 
miflfer  with  either 
ad.   I  am 


•Ppe- 


ttiraeil.  Muii 
X.  Y.  Z. 


get  tho  drill  to  keen  In  the  centre  ' 
r  «'m«  nowhere  to  h'  Id  the  piece  to  I 
'I: ill  wine  Mnall  luile*  for  the  purpose 

WUl . ]—  Organ  Specification.  I  ahould  e*:<ero 
it  a  fnour  II  sotric  .  f  your  leader*  could  oblure  me  with 
ii  «p».iillnltiou  tf  the  organ  recently  cieetcl  and  opi-m-d 
at  llily  Trinity  (liun-h.  I*erby  '  nr.  II.. i*, 

[4e«Tj  :-Bl»achin«j  Fat.   Will  *om«  of  jour  able 
cmtributor*  give  the  best  and  miiiiiU.i  formula  for 
.mg  animal  fat,  _*^lc-;ire.l  by^  ihe^^iea-etal.le 


Uie 

the  Ui-IUHdisry  of  oil* 


1  What  i* 
fat*  l-Jm. 


«!.all  it.  It  »  great  favour  if  you  will 
regard  lo  putting  In  raUw.y  point*  and 
at  a  low  to  know  llow  the  angle  of  « 


fiwa  ]  -Flow  of  Water.-"  Tyke  "  answer*  a 
ikliej*tton  ,ip*Jof»!  >  n  Plow  of  water  ;  but  not  having  Men 
preibou*  paper*,  do  not  know  the  iinginal  i)Ue»tlnn  I 
would  be  obligt*l  by  hint  or  some  other  (vrresponibnt 
giving  iu!i  illations  for  tl-.wof  water  through  pit**  iiay 
reservoir  or  head  of  water,  ftrft  abiive  outflow,  length  of 
p;.pe  4.VJ  yards,  and  diameter  of  Mime  ain  and  &in. 
re*i**ctively.  Ilnw  much  w,.uld  each  pipe  deliver  per 
hour,  with  abundance  of  water  !  -Ci*rr.»s. 

;«nrr.  1-Pennanetit  Way. -To  "MICE"! 

ur  il  you  will  ir.etruct  me  with 
ng*.  I  am 
angle  of  cros»ing.  radios  ef 
.  distance  fnim  i«mt «  f  awib  h  to 
p  int  of  erosaing  are  arrived  at  .'  Would  not  the  angle 
mndr  by  a  line  drawn  from  rx-int  to  point  of  (wit.  h..«, 
whether  road*  are  parallel  or  dlierjjv  fmm  each  other,  be 
tte  proper  angle  for  crowing  f— Ttiua.  li*BW.Aim.i. 

;4M(7i  ]  Organ.  -Having  the  »i*ue  «f  4ft.  4in. 
«.|uare.  and  lift,  high,  would  Mime  of  <  ur  organ-building 
frv-twU  tell  n»c  what  *n>pB  U-  use  tn  fair -sized  room,  ami 
how  to  arrange  a  two-manual  chamber-organ  b.p 
Tuanual  to  work  *wtll  organ  :  A  bint  on  the  sixc  of 
l-'llowa,  arrangeriHtit  oi  M^uelb  .alii*,  ptp"»,  ami 
rl:tnig*.  would  obligi*  one  that  trie*  to  »hort(*ti  winter 
•  idling*,  and.  no  doubt,  utli*-r*  that  w.nild  like  top-.««ea* 
nu  instrument.-  0*.«am'»,  Manehewter. 

MMsvj— So  Clean  off  Liquid  Gum.- Will  any 
oirnsp-.iidcnt  la-  kind  enough  to  explain  a  cheap  and  rx- 
tieditiou*  metlusl  «f  rhauiing  bum  uf  iron  which  have 
t^n  iimxI  m  Htimng  up  a  very  lena*  ions  li.rui,!  gum  or 
g.u...  jr  whether  the  lair*  can  be  covered  with  any  mate- 
rial to  which  the  gum  will  not  adhere  1   It  H. 

f«W7  ]  Concrete.— I  have  river  muvI  and  gravel 
Will  tula  do  with  cement  for  e  m  rrte  nVir*— what  pro- 
|-..rTloo  and  what  kind  ■  f  ecnient  l*  the  b*  ^t  for  thin  pur- 
l>j*e  f  Wltat  >h'.uid  it  (o*t  in  lalxjui  to  lay  down,  iu- 
rlour  auft.  x  i  it.  !  I^i*o. 

;t*BirR.j  Organs.  Will  any  Mate  of  "our*" 
kindly  inform  me  a*  to  the  probable-  c  «t  of  the  large 
orr-an*  in  the  following  public  building*'  Alla-rt  Ilall, 
I/. n. loll,  <>y«l«l  fataiv,  Alexandr*  l'ula.e.  SI  Paul's, 
St  Oeonre  s  Uall,  Uvcnwol ;  Town  Hall,  - 
— <J.  Kavxa. 

WOT*  Water  -  Motor.  W  nU  any  of 
i-ler*  aniwer  tl.e  following  f  What  «L(.  of  I 
aid  I  require  Ui »  rk  I -h  p.  t  AIm>  Ibe  *ue  ..f  l«-d- 
pipe  I  Khould  rrouit.- !  Tlie  water  supply  is  bygrawiu- 
lum.  I  ran  git  l:«  lb.  jn-r  *-|Uan-  in- h.  Mate  Uri-  in-ait 
i-e-  noroiinl  m  tor,  a*  the  water  will  U-  by  iii'  iMjiMiiiut. 
-W»7«a-U..ron. 


is 


Unhappy  Mnrringe.  To  Mi:  Wrnirx- 
i-  A,  luiirii-  -.  il..  and  through  .ju.invU  tail- .1  l-y 
nnking.  b.  buv-7.  A.  *ix  tim<  *  in  n.  u-ti  W'«r*,and 
i  mica  back  again.  A  want*  to  l-ivuk  I)  if  tills  ;  as  II. 
ba*  no  proof  of  ulusiurr-  or  want  of  proper  tnutiuent.  AH 
A.  Muta  i*  lo  |*revrnt  11.  friKui  drinking  t  a»  much  *nirits 
II  hii*  ppiiwrty  in  hi  r  own  right,  whi-  h  i  nut.le*  her  to 
g>-t  brandy  at  her  Irwin-.  Whi  h  i*  the  best  way  t  teoni- 
bbJ  It  to  come  back  to  her  home  1  If  a  suit  ill  the 
luw.ro.  Court,  what  would  be  nb-.ut  Oi"  <»i«i  f  t  un  A. 
•  -iter  an  MCiea  ugwMist  anjoiu-  alu  luirb^ura  her  !—  A 
Mi-i-.Haal.K  111  ntasn. 

»"t»i  :-TemporinB-  Diea.-Wtll  ~.m..  i  xii<  rirricr.i 
r-j.fbr  kindly  inform  me  the  best  way  lo  temper  die*  f  r 
■crew-cutting  t  I  made  some  out  of  an  old  flic,  and 
hunlened  th' in  it  n.h.rry  nil,  and  n  flera aril*  let  litem 
down  to  a  derptah  >traw  colour  ;  but  they  all  cracked.  1 


active,  fond  of  oubb 
tite,  1  have  a  bad  attai 
which  huts  three  day*,  when  1  am  •iiiitc  unable  to  attend 
to  niv  houwholil  duties.  Any  advice  that  would  give  re- 
lief 1  «hould  be  most  thankful  for  :-J.  E.  II. 

;  Street  Hedical  Coil.-I  have  made  a 

coil  oii-l  indicator  fmm  inlonniitiixi  given  by  com^iond- 
cnta  !  but  I  now  wont  a  little  further  information  rc- 
KTM-rting  tlie  attractive  part,  II- iw  is  tlw-  wheel  made 
that  *tnke«  belU  a*  it  turns,  or  Upper  tliat  just  »txle.(» 
on.  b.  II  and  then  another-  nceii  on  ifiit.Tent  make*  and 
ir-  He  ;  dnM-n  by  a  separate  battery  !  AS.,  i*  granule 
carl-.n  the  wfiir  tiling  a*  bnjken  gas  caibou  !— M.  K. 

,  t.vreCi  -I^efral.— If  I  make  eau  dl  ••oharnr  or  »eents 
with  methylatrO  spirit*  having  dutruix^l  or  n-moved  the 
uni  :.  asin:  *m.-:i .  f  the  latter  .  mu.«t  1  lay  full  duty,  a* 
if  1  u--.il  pure  spirit  !--Osu»i. 

iv.tmi.]— Microscope.— Not  hnving  a  more  than 
srnall  amount  of  cash  to  »j*ire,  and  1*  lug  In  want  of  a 
really  m  rvi-.iil.le  iii»trum.nt.  I  havv-  got  i.ut  tlie  |Nittem* 
for  one,  talirn-  Swift's  "  t  balh  nge  a*  my  model.  1 
mien  1  to  purchase  tlie  optt.ai  jwrt,  ami  am  only  attempt- 
ing the  stand.  Will,  then-fore,  s-  illi'  kunl  n-ad«T  give  me 
a  -iniwilag,  with  hmt*  of  the  fine  adju*1m*nt  ileitr;  full 
size  for  a  llin.  tube  I  Pleaee  also  state  Lie  diameter  of 
that  part  of  Engliah  eyepiece  which  nta  in  draw  tube.— 
Sou's. 

;se3er;.3  .  CoTering-  Straw  Boards.  I  «h-  uld  be 
glailtoknow  h  .w  stiaw-b.  *nl»  a  ••  ...veied  with 
iiiaf  rliox-makingl,  and  it  any  macluneiy  la  us> 
the  purp  bc  t-E.  Uaav. 

;  I***  J  -  Coils.  -  Would  some  proetical  coil-maker 
answer  the  f  Uowing  •tuestions  !—  I;  What  number*, 
and  what  lengths  of  primary  and  secondary  wire,  should 
be  used  for  Kuhmkortf  coil  to  give  ijin  spark  In  air  ! 
i,  What  should  be  the  length  of  roil  f  M,  How  much 
jKiiarhnod  paper  between  each  layer  of  rax-unuory'  ' 
4  Should  the  coil  have  partiUou*  '  If  wj.  how  many  t 
6  li-.w  many  mi,  ft.  of  Un-foil  iu  cvjodL-nser  !  1  would 
use  battery  eijual  to  twv  pint  tirove*.-  ArruxxTicx. 

[  tHiw  ]- Medical.-  To  Dn  Baumroa  What  I.  the 
action  of  cod-liver  oil  used  externally  !  Will  ft  Unpr-ive 
miiM-ulat  tissue,  and  would  an  in.  leased  flow  of  blood  to 
the  pait,  by  mean*  of  electn.ity  or  hint,  aid  it* action  <- 

Jl'»CTIO«. 

[4MW.;-  Principals'  and  Masters'  Rig-hts. 

To  Ma.  r.  WxTUcariKLp.  — 1  was  engaged  on  the  tfTtli 
lx-c,  lsjo,  by  the  vic*>prinupal  of  an  establishment  as 
resident  French  master, who  wrote  to  me  then  as  follow* : 
"  With  regard  to  the  notice  to  bc  given  before  vacating 
the  situation.  I  think  you  suggested  tliat  tin  first  term 
that  is  till  Easter,  should  be  n.nsldi  led  a  trial  term; 
tliat  is.  that  either  party  should  la-  at  lilwty  to  terminate 
the  engiuremeot  at  tuster  "  At  Easter  ensuing  my  pnn- 
etpal  handed  me  a  checjue  for  my  salary,  and  exprcsMsl 
his  aaUsfaclion  for  my  aervitew.  and  without  any  iurUii  r 
n-fcience  ur  any  written  agreement  as  to  my  engagement 
I  remained  in  the  eaUhlishment  until  hut  Julv,  imbs, 
when  I  begged  ;for  cuurtrsy'*  sake  only,  for  leave  of 
quitting  at  on..- Ui  go  abnad.  and  aftec  having  i 
new-nil  times  as  w.ll  for  on  account  of  fia  II*.  sd. 
me  for  piliate  tuition  ,wbl<h  ought  bi  have  been  paid  bi 
me  in  September  last  .  a  solicitor  wrote  to  say  tliat  "  1 
•»<  lUlll  I  ' 

11:.  Ll- 

(iuitu<d 

havnur, 
the  v* 
taken 

ii  insider  my  ••  If  o  not 
cunt,  and  if  *  -.  can  yi. 
at  once  take  my  caee  in  band 

1 4>£|J1.-- Equatorial.  I  kaiS  an  l^natollal  tele- 
scope by  Wray,  but  no  circle*  b*  it.  Sow  I  want  to  ad- 
just it.  On  looking  at  ins-tniction*  in  taaik*  and  in  our*, 
they  alt  pre  ..time  that  there  are  clnles  attached,  and  iu- 
stni.tim  ivliru.-U  Would  "  F  H  A  S."  in  Sir.  lVai- m 
tell  me  how  to  go  atseut  luljusting  mine  as  it  is.  or  mii-t 
I  make  i-tn  ht  Hist,  ami  if  so,  how  am  I  to  kivin-  how  to 
artlx  tlie  tn  .'  A  few  plain  ui-truction*  would  be  a  Uion  to 
— E  K 

4KK2.!- Drill  for  Olass  and  China. -To  "  Ax> 

Tigi-c  Cnixa."  I  have  t*en  watching  the  "  E.  M."  f- r 
notne  time  to  ms-  if  I  could  discover  what  kind  of  drtU 
would  Iw  I- -t  f..r  itla**  and  chliw  ;  but  y  ur  answ.-r  to 
••  Itiokci,  |-.,t>  "  is*.v.  is  pni.it-'.  Would  you,  or  Mime 
other  reader,  kindly  give  uu-  full  ro.rUi.uiar.  ;^JA1» 
Amiioh. 

inset     Yellow  and  Rod  Timber.- 1  *hau|.l  be 

g'.-nl  to  kn-iw  it  there  l*  any  diltcn-nee  U-lwevn  yellow 
and  n-1  stuff,  and  It  mi,  what  dlffcnlue  !  I  have  alaays 
BUupused  that  tlicy  w<  re  in  reality  identical,  and  that  the 
uuly  dllferenee  existed  iu  tike  name  what  is  terimsl 
yellow  by  i*tp>u'.(T*  being  called  red  by  timber  n»er- 
tliiillU.  HoWcV.  r,  I  alu  told  that  they  are  not  '.lie  aaire-  ; 
hut  that  tlie  yellow  i*  much  dearer  than  the  rod  !  May 
I  be  all.. wed   lo  ri-|UL**t  mtoruuition  on  thi*  point  !- 

UXVUMIXSI*. 


lSOTl.>Scrow-Cuttin.T.  -  Can  *orne  of  our  mc- 
ehunicnl  readers  give  me  any  inf.irniati  in  bow.  in  a 
•imple  way  by  band  or  foot-riowcr,  to  cut  thread*  in 
east-iron  pipe*  up  to  sin  din.  Vilt-and-nut  forrai  f  A1m> 
of  a  simple  and  epilck  drdUng-ruac-huie  up  to  lm.  hole  J— 
A.  2. 

1 4W95.]— Curvature  Of  Karth.-What  is  the  cur- 
vature of  the  earth  usually  estimated  at  !  For  inatanee, 
ruppoaing  on  are  of  a  lirele  of  the  *arac  radiu*  as  the 
earth  to  have  a  chord  =  i  mHe.,  wluat  will  be  the  versed, 
sine  !— Gi-atto*. 

[tain- : -Hydraulic  Problem. -Two  tanks,  loft, 
diam.,  are  exmoestei]  by  a  pipe,  the  diars.  uf  which  I*  un- 
kaown.  It  i«  f-.und  by  experiment  that  if.  when  there  is 
a  difference  of  level  in  the  two  tanks  of  l^in.,  communi- 
cation is  opened  between  the  tanks  by  a  cock  in  the  inter- 
mediate pipe,  the  level  will  become  the  aune  in  each  at 
the  end  of  'A\  minutes.  Wltat  is  the  maximum  rate  of 
now  in  cubic  feet  j-  r  minute  between  the  tank* ,  or,  sup- 
poaing  thedittererm  of  level  ;=  IMiri  to  lie  kept  constant 
by  mutable  supply  and  waete-iifLa-s,  bow  many  cubic  ft 
per  minute  will  paaa  through  the  connectiug-pipc  '  II 
Uii*  iwn  ho  answered  without  the  use  of  the  cnb  illos.  I 
should  prefer  il ;  but  shall  be  glad  of  an  answer  in  any 
form. — Ulattox. 

[4We9T.l- Marmalade.  Could  any  of  vour  reailcr- 
dewjibc  tlie  mean*  adopted  by  tlie  large  maker*  of  tuar- 
matadr  in  cutting  up  the  peel  *  A  dcM-ription  would 
oblige-  F.  II.  Ci:.iA»i.»i  r. 

;4Hnon. '    Drills.    Having  to  iim-  theve  useful  tools  a 
gr-at  deal  in  all  aire*,  fn.m  l-3^in.,orsinxlk-r,uptoataiut 
{.tl  ;  though,  as  a  nile.  Iirtwes-h  l-V>  and  lln.  are  mere  in 
my  way.    Hie  style  1  use  is  the  II. Idle  drill,  as  it  i*  railed 
Trie  drill*  are  made  m»iiii- thing-  tlie  nbape  of  an  onUnary 
flat  tile,  with  the  shoulder  shaped  down  gradually  to  the 
'  end  of  tang,    lxngth  about  oln  ;  one  end  pointed  to  St 
:  hole  in  breastplate  ;  the  otlier  riled  into  drill  about  Jin 
i  long.   These  drills  >;of  whic  h  I  have  to  keep  a  large 
|  number.)  Beci-seainly  iiw  a  lot  of  *tcct,  and  each  ha*  u- 
;  liave  a  whirl  or  reel  Bttcd  to  it,  *u  that  to  keep  tbeoi any- 
how mi  as  to  be  found  at  liand  when  any  particular  one  is 
wiiuted.  take*  up  u  lot  of  *]aiee  waute-I  for  other  tools 
that  abotdd  be  liandy.    Also,  I  have  tried  the  Archime- 
dean drill*  ;  hut  they  do  not  dull  half  *o  quickly,  and 
are  rather  inclined  to  shake  about  in  w  orking    Can  any 
I  reailer  advise  any  other  kind  '   Abai,  can  "  Alfcioe  "  aar 
[  lutw  he  lnuke*  "  Coh.  n's  Unlling-m«.  bine  "  work!  I 
rinot  do  anything  with  it.  1  cull  make  splendid  cutting 
An-hlmedeaa  style  not  answering  is 


tltltled  to  mypnvatetuill-ina.- 
c  u  ree.miinetid  me*  lawyer  who  will 


make  th 
as  1  am  nut  a 


--*  ■—  "  ■  ^  •.  —  -.  ■  ■ :  —  ■ — • 
i  line  cylinder  exp  ring  3*  "| 
bai  which  is  the  he**  hxmn- 

riighta 


dull',  bo  that  th 

not  from  any  foilun-  in  the  making.  I 
"Alfojoe'*"  style,  not  "Tubal  Cam'*." 
chemist,  but  a  culler.— Dxnrt-A  8rt.iv. 

[4HHtHJ  ]-  Electric  Li,rht.-What  nnmher  of  thrt* 
to  rlve-eandle  power,  and  what  number  of  twerity-earsdle 
power.  IncauiloMi-nt  lamp*  can  be  well  lighted  by  a  bat- 
tery of  40  Hunsen  is'!  I*,  each  /Iti 
in.  of  surface  to  action  f  Also 
descent  lamp,  and  would  the 
Ira-hkoff  candle  !-W.  E.  K. 

;t!«JOO  : -Firewood  CuttlnkT.-"01dRnain"  i>  look- 
ing for  a  cheap  machine  to  cut  out  wood  Hi*  «tcum-«aw 
cuU  Jin.  boards  into  tsbleU  of  6ln.  Miuare.  What  be 
want*  is  a  small  and  rapid  noaehine  to  cbnn  these  tablets 
Inbi  chips,  nwdy  for  the  buudler*.  Tlie  ubleta  are  never 
thicker  than  Jin.,  no  that  no  great  resistance  would  be 
met .  and  be  think*  a  small  machine  worth  from  110  te- 
lls ought  to  do  the  work.  Can  anyone  oblige  him  with 
inntruetion*  how  to  make  one  1  -Ui-o  Hosix. 

r«aJ01.J-  Clock-Chain.- fan  anyone  tell  me  hi  w  to 
get  the  sue  of  a  chain  for  a  30  hour*  English  rh«k  other 
than  by  trial  .'  la  there  any  way  of  calculating  the  size 
of  the  link*  !  I  have  had  a  deal  of  trouble  with  one 
doek,  owing  to  tlie  chain  sticking  fast  — CCKi-Jomr*. 

{49am  ]— Clock.— On  any  correspondent  tell  me  the 
cause  of  American  clock  cords  "  runnuut "  off  the  barrel 
when  being  wound  up  .'  I  gelieTiilly  put  a  piece  of  wire 
on  one  of  the  brackets  widen  hold  tlie  movement  to  make 
tlie  cord  form  a  aeeond  layer.  It  i*  a  didkult  job.  Can 
a  better  .'   Ci.m  x-Joimrn. 


[4»i«ts.]  Steam-Blast  CupoU.  I  belkv.- cupola* 
for  melting  t-ig-lroo  si*  »  .meuiiie*  arranged  mi  tluit  the 
bla«t  1*  prcsluet-d  |,r  ,nean»  of  a  «t.  uin  let  inuead  ot 
fan*  Can  *ny  reader  Ititonn  nit-  whether  the  plan  is-.-o- 
mimical,  and  whetlie-r  hot  metal  can  lie  thus  had  suitable 
for  very  tight  eastines  1  Any  inforrawti  n 
them  and  their  working  will  be  gratefidly 
Motrins;  a. 

[4SOH4  .1  Comets  «  and  *  Calculation  of  the 
Increase  of  Ielsht  of  Comets.  <  an  any  of  our> 
inform  rue  r  \  tvle-Uo-r  pdaii>e- >rs-  oi«ervationshav* 
been  mode  on  either  comet !  ('/  Wb*.-ther  any  "  Jeta  " 
ha  v-e  la  en  seen  I  .X  Whether,  111  the  cue  ct  ft,  »ni 
oilier,  beside  the  wjdium  oii.-s,  amonir  the  "many  bright 
line* "  M-en  at  Sun  Kcht  and  at  Palermo,  have  been 
m-Munircd  and  idcittiib-d  '  4!  AVhetbcr  c.tnzt  t>  ha*  ex- 
hibited any  peculiarity  in  the  diminution  .1  it.  light  ' 
1 5  What  i.  Uie  law,  a 
— Ciaviot-a. 


in-cording  to  which  liscvmputed 


:  4J>"iti5  ' —Medical. —As  fur  a*  1  can  understand  l>r. 
Edmund*'  letter  m  p.  :rj<i,  Xo.  Wt.  In  -  'y*  that  wine  n— 
tanl*.  not  assists,  digi'*tiim,  «n-l  intui.ites  that  the  nanii 
is  the  i-is-  with  spirits.  Wl.at  [,  the  n-awm,  then,  thait 
alcohol  is  to  olten,  and  with  such  good  elteef.  taken  Ui 
isirreet  isdigesti-in,  "*p«»ms  in  th-'  »toiuacl. "'  Alssi 
why  do  mi  many  medu-al  men  risvinuni  inl  the  drinking  of 
b^-ht  wine  during  meal*  *  And  as  to  hot  wat'T,  is  it  nest 
a  valuable  means  for  producing  volmlmg,  when  Uisjs  s- 
aary  :-Uot  »ra«rr«a. 

•flnott  ;   Bichromate  Battery. -What  ought  t.. 

la-  the  size  of   plates,    ntllllla  r    (if   cv;|lv,  pniportlon*  (It 

cbeniicAl*  for  a  hicjiroriiate  buttery  to  light  a  tl\i  — 
cuiiilU  Swan  incaiidiseeut  luinp  .'  -- IKt  W**ti*<.  i.< 

Kso»  . 

Heattcit  by  Steam.  On  -  a  bklusriii 

toe  bow  riiany  feel  ol  tin  pipe  hi-atct  |.y  waste  steam 
would  be  rc-juncsl  to  isim-  tlie  tetiila-iatu  e  oi  u  rocirti 
2Mt.  long  x  10ft.  wide  ■  IMt.  Ligh.  Sf  V.,  ssy,  to 
rnainbiin  a  tcnipce.itiirc  of  F,,  with  the  external 
temrie.atuie  at  4»i'  K.  '  'I'leC  risini  i*  in-iile  arieither;  wo 
few  or  no  .unenU  of  at.  ic-iuue  uking  iutu  ajs-omit. 
-J.  It.  It.  ^ 
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[IBOOH  '  Boer.  -  T  have  *  hrewinjr  uf  beer  fraek.d  in 
buttai  of  «  vrry  awaet  flavour,  riuitnl  by  not  mnm* 
iag  the  temperature  by  means  iif  attempenitor  durnitr 
sinOTi'-i'i  in,  thereby  'cauauijr  a  nou*MibVicnl  attenua- 
tion. Out  any  rta^r  inform  mr  how  tu  reined)  the 
■  nl.  la  ordur  to  nuke  i:  |*i  la  table  .'  -W.  8. 

[atXMJp.]  —  Softening  Steel.  —  I  have  tried  tlie  m  can . 
named  in  our  column*  lately,  and  T  nibm>t  t  <ut.t  I 
easily  Boftmrd  and  tit  for  horiinr  without  great  trouble  I 
bar*  aim  hrited  tt  in  n  tin*  to  n  rU-ar  ml.  am)  covered  It 
up  in  fine  asbca  for  an  rutin  m^hl  -  Ji  tt*,* 

4!*>io  ]    HardenincPiitr.terCaatn.    ft  vfag  it] 

nn»>ttniM  for  plaau.  r  mats,  I  tlicl  the*  take  11  great  Jw' 
of  time  to  dry  unit  harden,  anil  even  then  ihere  ia  a  soft- 
ness in  them  1/  01*7  i*>-t  much  hnn-Umir.  ami  rrgulurly 
rum  ■  away,  even  with  frc«h  pLister  nut  imruodiatcly 
sfter  wwlw  of  dry  me.  1*  then-  tiny  remedy  to  hard*)* 
like  cement  f—  Aiamxao, 


'49011.;   Whitening    Ceiling*-  and  Sizeinir 

Wall*.     What   i-   I!,  !--t    i;nan*  forthts.  <iri< 

there  any  better  piott**  than  .»]  ji-.tra  m  Lack  numU-r^  .' 
— Aims  so. 

[48012  ;   Cement  for  China  or  Glass  to  Resist 

Heat. — Osn  am  reader  iriw  u  jt-.m»1  eeramt  to  re*i«t 
heatf  1  liare  trittl  a  iruod  ru,.nv,  ami  al-o  the  bought 
etfXMte,  but  they  an*  all  utJ^t.-d  on  by  brut  Mount 
n*rte  any  truitc  suitable  in  htck  t. •Incur*,  aj  though  some 
axe  very  good  if  kept  from  heat  — I'tsin  % . 


CHESS. 


Alt.  Canuminiiati'.nii  (ur  tliii  iVpnrtmrnt  muil  Im 
a&dnwxl  to  the  Chraa  Editor,  at  the  u«r»  of  thr 
Ki.iit.ii  M>.  him.  .  31.  I .m-to.  U-v.jift,  rorrnUaunlrn, 

w.c. 


rROHt.EM  Ii'  lAIX -ll>  11  F.  L.  Mum. 
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W^Bm  *aaT  HSBi 
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Whit*  to  pUf  an>l  muU*  in  two  rooti*. 


TBOBLLU  D0CC3L— M,  II.  F  I.  SUvr.a. 


1 

SXJSJ  .  jSsSssa 

 L 

A 

Nst        .  S 

ft  § 

White  |g 

I  ui  '.I. 


i>  pUy  .nil  nmte  In  twu  ino»«.  uu*t*r  tlir  ramli- 
BUrk  >lmll  Uir«1«i  iu  miinxilinlu  upuMitlr 


about  "  nuumum  rhri'kii 
71  1-  oi>t  tuadi'  iu  Sli'jrfr'i 


Not».— Tu»  «ttt»1Dint 
wilt  rrgmrrt  to  l-robUm 

"  Unid*  "  (p  Ml  ;  but  tlie  milh  ,r  h*>  now  itidravimml 
to  oaaMruct  the  maximum  praqtii»n.  an.l  luu  ol>tAitii?i] 
/raiatlirral  ot  .HI  (lin  aa  «h<n  tli«-  ni«t  motr  u  Dot  a 
otwek,  ami  kmmI,,  «.-,  rbn  U,  »h(«  toe  unl  louvr  la  a 


Boti  no.v  to  80S. 

B~»»«.  War*. 

L  Q-Kl  1.  It-u  Kt  l  U.t 

f  U  Uk<«  Kt  a  l'-u  H  »  (Uatj 

».  U  lain  t>  1.1.  3.  1-taknU 
«.  K-a  U  I  maUi 


60I.VTIOK  IO  SOB. 
fMk.  War*. 
Rlouni  L  Au)tuux; 

1  a«xonJir.gl)f 


Tut  (olloaiac aotutlua  lui«  lwo  forwanlol  by  "  Cock- 
ncy  "  :— 

Mr.  lVm''»  fttir  iirublvm  rrvoHtnir  lor  sol  vim;. 
Hl'tv  ■ :  1 ■ )  it  hit,  I'm  aorr  ; 
But  to  try  to  I'titoy  all  it*  juir*-*  no  uw  i«, 
TU1  the  ralN  miikea  a  peck  at  tile  car*. 


NOTICES  TO  COItnESroXDUXTS 

Cor.KF.  r  rMutjon*  to  **1  by  IV.  T.  Barnr  ;  to  Mon,  wit  by 
t>.  Mwkay  :  to  mi  by  W.  T  llayw,'  J  ,  11  ,  ot  IWxfulu, 
iiu.l  rvluou.     ;  to  ni;  by  S-limui'k*'. 

n.  F.  I..  M    I'rol.U  ni»  t«.       with  tl.imk- 

II  I>  W.  liuiv  ulr.a.ly  p..ih'.'l  out  .  that  tbe  Kt  at 
Q  Kt  7  ui  MXl  .biHibl  bf  thi'  K  Home  uf  our  rorrc* 
««ui.Uiit.  k>«  tliiaal  one*  ;  and  certainly  it  a aa  pretty 
otivtim^ 

X  I'  J  Thank*  for  Ibe  probli-m*  tbmiirh  it  ia  like  Me- 
plubosbt  tb 

T*u  numlKT«  of  tlie  feajaj  t'k**t  v.. ;  -  .-.a/,  ror..t...  t.-.l 

by  Mr.  Meaul.  bave  now  Ihiii  |iubtl-<beil.    Tbe  M^-otld 

rontain*  Mr  iluke'.  l-Kie  o(  the  j.i.lif.  aoranln  in  tie 
Itnyhttm  ItMalftM  I"r  blrln  TpttnkW.  nn»l  ia.  therefore, 
of  tlMrtal  Hitere»t.  Tbe  n.  .  .  .  u  pilbliabeil  fort, 
tiiielitly.  and  may  lw  obiain.  .!.  pari  fr«*'.  <if  Mr.  Mnul, 
.' '.  '  "... i  .  ltrurhton.  lor  >ix  m .utlu,  on  iLi-ript 

of  Ik,  xl. 


ANSWERS  TO  CORRESPONDENTS. 

•  ♦•  - 

A'l  'i-nniijnb-i'.in.i  shout  J  fit  a  Ca//f««<.|  to  fa*  El'l  ioa 
•j'anica,  If'.C. 

HINTS  TO  tXiHItESTOXDl^rre. 

I.  Write  un  one  ude  »f  tb**  paper  only,  and  put  draw - 
inp»  lor  Ulu»1nitiua«  on  at^aratr  pteew  uf  paper.  9.  l*ut 
utb'«  to  <iU4*rieai,  and  aht  n  •.n»wctin«r  <{uerir«  put  Uir 
num-H  r>  u«  «L,1  u  the  Ollci  nf  tbe  oucnea  to  wliith  Uav 
reptiea  refer.    3.  No  ihunre  U  inude  lor  inwrUn^  lrtWH, 

ni-  m  *,  ur  n'plira.  A.  Lett*n  ur  nu'-nr*  a«kuuf  for  ad- 
•  Irwaati  of  niannfjiturer*  or  <\irn-*p»Qdrota.  or  where 
hfoU  or  other  article*  ran  bv  pun  basrd,  or  r«'plie«  jnncnf 
such  uifummtion,  >nnnot  1-  rte.l  *  *>rp.  a*  advert ««■- 
inenta.  A.  No  <[Ur«1ion  a«-kni^  for  ««lnei»*iuiLal  i»r«rWhttur 
infunnati'iQ  i*  auawenit  thrxtuifb  tlie  |mmI.  tl  1>  tb't-H  -m  ti*. 
Ui  <vimi«piruh'iiu,  me  U  r  emvr  to  the  tMitor,  are  not  fur* 
waiuVil,  and  Uic  bauicH  uf  tvim-p-judtuta  arc  nut  given 
to  in  pur-  m 

Atb  nti-io  U  eaprrUUy  drawn  b»  hint  Sn.  i.  Tlie 
«paop  de^'i»te>l  to  letter*.  t|uerie*j,  and  repliea  U  mrant  for 
the  ui  m-rul  yutid,  and  it  i>  nut  ttur  t.»  ixeupy  it  with  our*- 
tiuru  Mich  il»  an*  indicated  above,  whii-h  ore  only  uf  indt* 
vidual  p  <.  and  whiwh,  if  but  iulv<  m*-  ini-nt*  in  tin  m- 
StWaSi  lt*ad  t*»  rr-plie«  wliiih  are.  Tl*e  '* Sntt)»-nny  Sal* 
Column"  ufft  r>arhtnpnniitit»of  ohtaininft*  «urli  tofuritia- 
ti"U,  and  wr  tru*»t  uur  miiKrv  *U1  ataii  Uie4narh«a  uf  it. 
The  follnwiitir  are  tl**-  init**J»,  a-1  ,  of  tettert  t*t  hnnd  up 

to  WitlnetvU)  ctrfiuitf,  Lhv.        and  unacAJiuwIi  U  J 

uln-wiit'tv:— 

K  <t.  J.«i -h*ov  J.  Itratte  —  J.  T  Strancnian.  —  Iter.  J 
Byiajt.—  CteMfi  Wontiald.  —  ll.  I..  Thirun.— C.  F. 
t  fourth  — /'.  B.  r>pu»  —  J.  t*rahani  -Sefu*.— Jiml-o, 
—  II  11.  O.— J.  Coxon.—hjitrine  Meaner.  -  Manuiai- 
turtt .-II.  L.  II. -  W   A     I-  D.    Wanting  HUwin 

II.  H  T.  H.  — Hyde.  lluratMi  -  liaitdie  litiunuat  — 
Hol  nnn  Anti  Jerk.  K-ot.  b  W<irkuig  Met  bajuc  -A. 
It  'i     •  i 

J.  W.  \Vnj.o\  An  an*»erti>  j^rouery  wimld  invulve 
a  n*ply  »hi>  b  WuuUl  ln>  a  uVtut^l  ad*ertiavnicnt.  You 
have  all  tbe  Inform  a  lion  n-juinrd  in  our  back  volume*, 
and  in  our  ad**ertiM'nimt  euluuuu  A  gu*-«*njrinr  whm 
runnuu:  lujcht  eonxunira  very  httle  gaa  indeed,  and  il* 
workiwr  «o«t  ii  appjoviiuatety  onr  pr  nny  p«T  bi«m  \*  r 
horw'*power.  A.  II.  I'  ;We  tuiut  r»'frr  yuu  to  the 
indu  e*.  It  drpi  nd»  on  what  inu  mean  by  **  cputted." 
"J  '1'be  luxtruetum  ruua  thn»i|rh  many  vohimtw.  What 
port  in  it  you  rt'itutrr  ''<— AMAiet  a.  iBpider-Unca  are 
tlaodhyjuat  a  t»u<h  uf  vnrni«h  ur  rum.  See  trp  u, 
135,  Vol  XXVlfl.l-J.  IV  Lata.  ;l?  w»  undrratand 
yuu.  Um-tv  in  only  a  flu?  of  iron  pipea--nn  hot  water. 
That  will  not  do  at  all.  You  inud  either  bate  the  heat 
from  a  lire  or  uv-  a  intva-burie  r  tu  beat  water. J  —  B  H 
,  lluil  the  tar  until  all  wut*  i  i-  i  \jw  ;  whi  it  eo<il,  thin 
with  turpentine  \V  \V  Hbould  «oy  what  proecaa  to 
adopted.  Voaalbly  tliey  rt-pno-  poli-luiur  up  by  Hbak- 
iiut  with  aawduat.;— F.  II.  t*auA*i»AtK.  <;Tne  dimrn- 
Kt<in«  ib'pend  on  the  lru«ih  uf  the  matches  and  tlie 
bumU'r  yuu  wt«li  it  to  but- 1  They  are  planed  hui>* 
JdMitally.;  -F.  Uallaiir k.  See  p.  *XI.  la*t volume,  bit 
railway  trrrv*-.  und  vanmn  i\i.ipt-a  in  ba«-k  rulunira  (ur 
the  driw.  i — J  Hau.KV.  (Any  pmdatout  prtntttur  paj«  r 
will  do.  z.  t"»^  abortnuker'a  heel-ball.;  Ki.BeTRKIl» 
MM  the  indire*  AuiiKi  a  laooaanturii.  (See  p.  377. 
Vol  XXX  .ondtb*  u.li..-v<«n'-niJly  .  -II.  A.  11.  ; You 
nnut  take  iron  filiuya  out  with  a  nuwriket.  Tbe  usual 
fluaea  arv  vl***  0bm  and  ^harroal  dust,  with  a  little 
borax. J  —  II.  ItiitWELi..  (You  auould  consult  the  ba<  k 
lulum**.  Tl- n-  is  Wank1)*n'a  biMk  puMiahed  by 
Tnibiarr.  we  think,  and  many  paper*  on  the  suhjort 


I  i. i  u.)  pap 

Usnxi  s.  '  From  Afneu,  Um:  Uat ,  then  India.  The 
foaail  ivory  comea  chierlv  fioio  Kuaaia.  2  The  uni)  pn- 
pa  rut  inn  ia  atcainuiK  of  taMliUaT  I  -  AftTHik  Uasav.  [W< 


nave  cntemt  it  in  tbe  litt^if  liaek  tjuiut«fm  Kiien  in  thi* 
ciiluuiu  Uu  ib>t  *eck  iui\«-i>  iDi'iith.  Thr  prtfportinu* 
vary,  but  (toe  I.  siy**-nuv  4,  makes  a  rood  one.)— 4tlz. 
I  The  data  are  not  -ufUiient.  Fur  instance,  the  weutht 
of  rail  would  depend  an  thfl  wr-ight  to  be  earrw-d, 
and  then  if  yuu  know  that,  it  is  iump!y  a  sum  when  yuu 
have  obtained  the  price,  of  the  rails.  If  you  refer  to 
flark'a  book  on  *'  Tramways,"  you  will  And  the  ouat  uf 
H-vrrul  lines  and  as  many  ay^tenu*  1  — D.aeaMwiA.  (Bob 
the  indieoa  under  bnada  "  Isdare-itloa  M  and  "Iiy^ta  i*- 
■ia.**)— Joaa.  1'1'hey  will  pfOMMI  ru  away  a>*ra.  *fakr 
Ideoty  of  freah  \etfe table  food  and  lartmaaunad  doaosof 
Epa.au  salts  J—  T.  C.  W.  (Dr.  Edmunds  answered 
(lueaUutia  about  acne  un  p.  Ai:i,  No.  HH1.)  -Dua'Al.n. 
i<)n  the  contrary,  you  will  And  full  information  In  h*..k 
numtx-ra.   Vx  ordinary  bhuk  uik  Ihicketi'.d  with  jruiu. 


If  ytm  tu  i*-'  '  "mi  r.«r  Urnphla-k,  yog  must  mil  it  with 
printer  a  vamidi,  ur  must  vurnlah  llo-  labels  wbrn 
nnithrd  t— W.  T.  <>.  (  Uuaolve  iu  bL*ulphide  of  narhon 
OTDUfti  ral  nnpJillia.  Apply  with  a  brush.; -O.  M.  M.t 
New  South  UsJm.  Yuu  will  tin- 1  tnwh  information 
in  back  vuluuiea  ;  but  the  partietiUra  nsiuiml  art?  to  be 
known  only  by  eaJ.  ulation.  with  a  full  knowbahjeof  the 
work  to  be  d<me  i  E  ii.  T.  t,The  only  una  la  an  ani* 
lint:  !  .  i  k,  but  that  U  not  vrry  auiv^aaful  If  a  black 
were  cavaijy  obtain'*),  violet  Would  not  W  ao  cxlrnaivrly 
used.  Sn  nic\T  fun.  Kv<.israit  You  altouM  pro- 
i*urc  the  ayllabut  of  the  Sew  nee  ami  Art  Examination* 
Hum  Hiutb  Kfti-uurton,  pne.-  ♦*!  K  t).  b.  All  tha 
"jUeatioTLt  hate  be<-u  anawcrrd  r*HvnUy  DanielU.  z. 
iip;i"d  ..r  1     :i   Ndva-iitA  b/r  (wpbaltum 

given  ao  rreentlr  as  p  74  )-f  'uwt.r,  ;Tbry  mi  anlamri- 
tttde  of  pcrihelnm,  dUtanw  of  ptnbelioa  from  node, 
lonintudr  uf  i^xle.  and  im  ..nation  of  orbit  A 
Maihimut  ;Wedu  not  know  of  any  auitahle  Nadta 
The  ijuaUit-  utt  .n*  up-  a  ktiow|e>lKe  ot  electriutv  and 

mei-hanuul  « btfiiMfniuc  ,—0%*  who  ItorM  to  as  ht- 
iiKkicii  Vou  must  roiuult  nmM.c«l  man.}— II.  II. 
.There  ia  a  »Iiort  reply  un  the  Hubjsct  on  p.  S9v,  U  t 
vulmne  Ttie  ijuery  is  of  rutin  t  too  nnmuerciol  a 
nafun*.  1.  You  c»n  ace  the  "irrate  "  at  Meaara.  Arrhi- 
bald  Hmith  and  Mermm,  4H,  1  j*a<e*tcr-* ijuare.  W  C .(  - 
.V  J.  am*  J.  K.  Trmtita.  i  Fm  inntrui itsSM  in  dulcimer- 
making,  we  pp.  ftt  lO*t  pnaent  volume,  and  the  indi't* 
Keneraliy  1- AnraiAHr      (Try  aoain  ;  tbe  proota*  ia 

•  jur.*- .  urr*- 1  U.  .l(P|-i-  *.  urfi-d  tb«*  end*  doan. 
and  fliod  unto  .»  pn*|a-r  lbi'kne.%t  when  bni<4<d  E 
Waiik.  (>*iu*  plutiui*inir  stiver,  see  pp.  999,  'JXt,  hut 
volume,  v.  Yea  »,  U  u  simply  a  tiade  name.  No 
"W  cun  a«y  oVfinttcty  without  knowing  what  in  meant.; 

A.  \V  Niw ma>.  ,N«  S  Ten>4tati  3.  Cannot aay. 
but  Hwoa'a  is  as  irmsj  as  any  i  — AfcrtiA?.  ^Several 
ppli-H  iu  back  numbers  give  ordinary  black  ink 
tluvk*  ued  wi'diirumaud  smyar.  A  pencil  ia  used,  not  a 
;  •  ■  1  •  3 '  | It  ia  umply  a  tufa?  runtoiniuir  mer- 
i  ury,  the  lowr  end  U  nig  turned  up  so  as  to  ren  ive  ah 
iron  ttoat.  wluch  n-sta  on  the  mercury.  A  cord  attached 
to  the  wvight  puv^a>  piund  tbe  spindle  on  which  tb- 
index  is  rurrnrl  M  t"  U.  Itnluvg  has  hern  n.-eom- 
uieiKted,  inaid*'  oivl  out.  Several  n<eip«a)  iu  Utf  k 
volumea,  Oood  duhbtn.,  —  F.  fi.  i  Nitns/rfiuua  in  at  term, 
fat,  and  mineral  matters,  about  *>  p.-r  tent.,  the  re- 
m.tin<l»i  wuu-r  N  i  analym*  ii  >!wi .  to  *  letnent*  bn 
n*  we  know.  -  f  oi  lviii  sit.  (Htr  pp.  zil,  z44,  INK*, 
Yol.  XVIII  ,  and  many  otlM'r  pU<  c«  in  back,  volumea 
If  uf  ivory,  uAak  for  a  lew  iuiuut*a  in  water  naauuniiur  ■» 
little  nit nc  ip  i  1,  and  tt.*u  but!  iu  an  infusion  uf  ■  I  t  - 
i.i  Til  -.r  Ilrwit  wia-l  in  leiuurof  ainmouiaj—  O,  C.  Barf, 
t  t'nually  a  month'-  notice.  From  your  remarks,  there 
ore  pndsibly  -[.  i.l  cirtrum«tancc.a  whuh  mutht  render 
six  moiitb*i'  buttoc  oeveaaary.  We  do  nut  luidertoke  U> 
•uMdy  lulormaliun  to  peraoiia  apntfently  ao  well  pro- 
vitttaj  with  aullMiritiea.j  L.  1*.  i\\Y  know  uf  bo  such 
*rj-%U'in  U  t-  never  Imni'il  a  Uiia*uaire  ourselres  in  a 
lottiuirbt.l— 4»ro.  Kvruao^K  itiuiU  bval  We  htrja* 
yuu  will  be  satisfied  n-n  yt  ara  beoix'.  We  shoull  prefer 
eupluyinfr  a  lawyer  -.1  It  T,  rrobably  asthma  ;  no 
one  could  any  i«-rtainly  without  aeeina;  yon.  t'onanJt  a 
mrdieul  man  it.  H.  W.  (The  saw  arms  are  moved 
l-y  a  pin  in  a  'onttnumuly  revuUim,  whetd,  wliioh  it  the 

•  'HUiabnt  of  a  eiunk  You  have  oojfUevl  tlie  bms; 
"prime  attached  to  tlie  back  U'a  ot  th«  table,  which  la 
00110*114x1  by  a  strap  to  a  thimble  un  tlie  spindle  uf  th" 
••mall  wheel.  The  strap  to  Ir-udtc  1*  cm  tod  round  a 
sleeve  on  the  main  sptndV,  which  is  loose  in  one  direc- 
tion uulv  The  ibuilun-  u  u«-*l  th  telly  fur  cuttinz  thick 
atuif.    Vou  will  find  It  in  Churchill's  mtadrsrur- 

1-  W  1  l:.tipe  tor  tfbtret-beer  in  Vol.  XXX1U  , 
P.  4Wz  .  -H.  UiLi  (Hue  huu  In  the  County  Oitirt  ' 
raanxxxu.  ;If  they  wilt  not  part  with  the  money, 
you  must,  of  course.  Lake  letral  pViM^yxlings.  The  loter 
will  haw  to  pay  ruata,  if  he  can  ;  if  bi> cannot,  yuu  will. 
The  lawyer*  will  lake  care  of  that  I  8eir.s/i iric  Ex- 
gl'taaa.  lYtsj.l -ri  LsAiio*.  {Vnhealthy  !  No Borne 
|a*uple  find  all  work  unh*a»lUiy.",-F'irTxa.  [Don't 
trouble  yuurt.lt  about  yiaur  "  weak  bcazt,'*  Follow 
j  our  mediaul  limit'*  ailiiiv,  hie  Unuperately,  and  dun't 
worry,  and  the  acnaation  ^jmjhlaincd  uf  will  pas*  off. ) 


Action  of  Stannic  Salts  upon  Animal 
Matter.  When  eilk  ii  eteeixti  in  a  solution  of 
stan uio  chloride,  and  then  Un  rpujthly  wnahed,  in 
unler  to  nnnnve  the  execes  of  uu combined  salt,  it 
in  found  to  have  inrreaae*!  in  weight,  and  to  have 
alasorlatl  a  quantity  of  Btannic  oxide  pruportionrsl 
to  the  couceuUutiPti  of  the  snlutiou  and  the  leucctli 
of  uumeminn.  If  the  silk  ia  then  |atase*l  into  bniling 
«ud»,  woahed  und  ie].|unc;ii!  in  the  bath,  it  fixes  u 
new  quantity-  nf  tin,  und  by  re|ieuting  thmat  opera- 
tinns  its  Ft-itnitive  weight  tuny  be  doubled.  This 
furu.ahcs  a  |v*mJy  method  of*  1<  Ailing  silk  witli  n 
cdouiKod  oxide,  iu  onler  t  i  n-i.-ive  a  js-nnam-i.? 
dye  of  any  hue  that  may  bu  dcatnd.  The  weight 
ui  Bilk  whuh  bat  been  thus  loaded  with  stannic 
oxide  may  be  iucreuard  ."till  mum  by  putttug  it  in  a 
ablution  uf  any  tannic  uiateriaj.  lais  cannot  be 
doist|  however,  where  delicate  shades  are  required, 
laxauae  the  impurities  of  tho  tauniu  produce  a 
muddy  tint.  Skins  which  are  treuted  with  solu- 
tu.tis  of  bit  blori'lc  may  be  tunned  in  a  very  short 
time. 


Every  Workman  connected  with  th«  B  lildimr 

Trail".  n-OKlrtatf  a  >|p±.iutin  AWald  a4verUaa  la  "  Til  I  lit  I  LP 
1NU  NtW.S,  BtiUuaSieil  ettvr  HClPW.  price  fuuiftcucr. 
al  i|,  Tavlafactk  «treet.  c.ofiit  ssra>a,  Luaaua.  W  C. 

'  THE  Ul  lUU.Nu  sinri  la  th«  l-nscina!  Joamal.  trpi* 
ummtm  An-hiiHri*  sjbI  ISsypMO.  anil  has  Uo  Wpa  cImwUuq 
uf  aity  frafaaaloaai  /iiurnal  in  tsir  klafidoai 

Rtny  Wuiasaaa  U>ual4  ln*iat  oa  aaenm  "THR  Bt'IlDIXli 
VRWS"  eten  w. ■•  t  at  SI*  Ciub  or  Caff**  Hoyw  lis  will  Sn«l 
Woes  **  Llita  taT  Tender*  "  fo«  m*w  wart  la  It  vvery  week  tltsa  lu 
«oj  tlSAitax  paptr.  and  raa  thaw  Juds*  «ber»  «ori  U  Ukrl;  t*  ba 
bad.  Ha  Is  a  I  •«  •j-'tlaUjf  lavlf«tl  in  wlr  u«-  of  "  Intartvsa 
munlcaUon  '•  if  fcr  waau  U  bjiuw  aajtaJua  ah«t  Ml  traaV:  la 
■  rite  to  the  fritter  if  a*  kaa  say  «niravaU*Mss  la  ssakf ,  sm  ta 
aii*f«tlae  la  Hi*  pu{*-<  slti'n  he  waaU  a  oik 

The  (Urn  fur  Advertlaraaeati  Ssr  SilaaUrma  U  ftm  ahllUssj 
>\a  Ta«A.tj  Word*.  auJ  aitpautt  fut  «iery  Liakt  w  wd*  axter.  " 
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USEFUL  AND  SCIENTIFIC  NOTES. 


Experiments  with  Lis-hts  —  Dr.  Kocnig  ha* 
'l  niakiiig  a  nurabrx  of  cxpcriinuut*  on  the 
t|uality  of  differ-out  kinds  of  liplit  by  means  nf  the 
kukoccopo,  an  instrument  of  hi*  invention.  It  con- 
sists of  a  rliombuid  of  eik-spar,  a  quart*  plate.  »n<l 
a  Nicol's  primn.  When  a  raj-  of  light  enters  the 
star  it  in  split  into  two  rays,  polarised  af  right 
lUialot.  These  traverse  the  tjuartx  and  Nicol. 
When  analysed  tliey  »how  two  spectra  of  ab*orp- 
tion  bonds,  and  the  peculiarity  is  Uiat  where 
tho  band*  occur  in  one,  the  other  spectrum 
is  of  pristine  briphtnew,  no  that  tho  two  spectra 
overlaid  rive  a  ooutinuuiu  spectrin*.  The  num- 
ber of  hands  is  increasci  by  incnasiiiir  the 
thickness  of  quartt,  and  they  can  bo  ahifted  by 
rotating  the  Nieol.  It  i»  possible,  therefore,  bv 
rotating  the  Nicol  to  miike,  the  colours  in  each 
spectrum  produce  white  light  together.  When 
different  kuuls  of  light  are  examined  by  tho  instru- 
ment, different  amount*  of  rotation  of  the  Xiool 
arc  required  to  hnng  the  two  «|*-etra  into  con- 
formity, and  the  angles  of  rotation  am  a  gauge  of 
the  colour-quality  of  the  light  examined.  Accord- 
ing to  results  communicated  to  tho  Ilirsicat 
Society  nf  Berlin,  Dr.  Koeuig  finds  Uiat  the 
angle  for  stearin  candks  is  "l-2u%  for  gaslight 
Tl'o3,  for  electric  arc  light  79  ,  fur  nmgnesium  light 
86*  and  for  sunlight  &0-.V,  For  burning  phosphorus 
and  the  Prumrannd  limelight,  the  angles  were 
U  tweeu  ga»  and  the  electric  light.  It  thus  appears 
that  tho  magnesium  light  more  cluwly  resembles 
punlight  than  that  of  the  electric  arc— a  result  con- 
firmod  by  tho  fact  that  the  aniline  dye*,  hanlly 
distinguishable  by  gaslight,  can  afl  bo  dis- 
tinguished by  tho  arc  light,  except  a  few 
•'  bronze*,"  and  even  these  are  ckarly  dis- 
tinguishable by  magnesium  a*  bv  sunlight. 
I>r.  Koeuig  lias  also  tested  Swan  and  Edison  in- 
nee  lamp*,  and  finds  that  the  luminosity 
>  at  first  in  a  much  greater  rate  than  the 
current  increases.  Doubling  the  strength  of 
current  very  largely  increased  tlie  luraiuusity.  Tlie 
highest  angle  reached  was  78,  or  very  nearly  that 
for  tho  arc  lamp.  These  researches  of  Dr.  koenig 
are  of  much  interest,  more  especially  as  so  little 
lias  been  done  in  this  direction.  They  nlv.  show 
the  suitability  of  magnesium  as  a  standard  light 
giver. 

India  rubber  Oil.— Dr.  Beckert.  of  Spandau, 
has  patented  in  Germany  an  indiarubocr  oil, 
which  is  intended  to  serve  as  a  protective  against 
ru«t.  According  to  the  description  published  in  the 
German  technical  press,  the  rough  oils  obtained  in 
the  dry  distillation  of  brown  eon],  peat,  or  other 
bituminous  lulsitanecs  are  subjected  to  a  further 
distillation.  Thinly -rolled  indiarubber,  cut  into 
small  strips,  is  saturated  with  a  fourfold  quantity 
of  this  oil,  and  is  let  stand  for  eight  days.  This 
man  thus  composed  is  subjected  to  the  action 
of  valcan  oil  or  a  similar  b'nuid  until  a  homogeneous, 
clear  substance  is  formed.  If  this  substance  is 
applied  in  as  thin  a  layer  a*  possible  on  a  metal 
surface,  it  forms,  after  slow  drying,  a  kind  of  skin 
which  insure*  an  absolute  protection  against  atmos- 
pheric influences.  The  durabilitv  of  this  covering 
is  said  to  be  most  satisfactory.  Indiarubber  oil  is 
also  said  to  be  effective  in  the  removal  nf  rust 
which  has  already  been  formed,  though  we  do  not 
see  in  what  way  it  can  operate  to  do  this. 

Til  ebb  were  190  patent*  granted  in  Germany 
Iietween  May  and  October  fur  invention*  connected 
with  electricity.  Telephones  are  being  adopted  on 
a  scale  of  increasing  importance  in  that  country  : 
thoro  being  now— according  to  the  statements  made 
at  a  recent  meeting  of  tho  Berlin  Electro-technical 
Society— telephonic  arrangement*  in  eighteen  Ger- 
man cities,  comprising  L1.78S  different  station*. 
The  total  length  of  the  telegraphic  hue*  used  in  the 
above  telephone,  service  is  '>i0  mile*,  these  lines 
comprising  single  wire*  t,0I7  miles  in  length. 

At  a  recent  meeting  of  the  Physical  Society,  Mr. 
W.  B.  Browne  read  a  paper  on  tlie  conservation  of 
energy  and  central  forces,  lie  showed  that  the 
doctrine  of  the  conservation  of  energy  necessarily 
involved  central  forces,  ami  could  not  be  proved 
unless  on  the  assumption  of  a  system  of  central 
forces.  This  involved  tlie  hypothesis  of  Boseovich 
that  matter  consist*  of  a  collection  of  centre*  of 
feme,  and  the  author  criticised  tho  objections 
of  Clerk  Maxwell,  Tait,  and  others  to  Mnscovich's 
theory.  The  paper  will  appear  in  tho  7>art-itrlur,i* 
5  the  Society. 


TERMS  OF  SUBSCRIPTION, 

rAYAHLI  IK  ADVANCE. 

fa  M  for  RIs  Month*  so*  lit.  for  TwrtT.  Month*.  Pnt-Crm  to 
■SU  nut  of  the  l/nlted  Klnedie*  lor  the  tnlted  tfutet.  IS.  .or 
I  dida  at  nH  ,  U>  nun  a»  Melt  Inst.  Is...  at  Hf  loc  .  .  to  India 
..in  rariadiai,,  lit  W  .  to  Sew  /..  aland,  the  (ore.  th. 
JfrSle*.  lanoiln,  Kara  bvutti,  Natal,  ur  any  at  th*  Auatnaliaii 
CUstnlaa,  II*. 

The  remittance  thoctjd  be  mad*  by  Fort-nlBr*  order.  Hack 
number*  rmjuinl  b*  wal  out  of  th<-  I  i.iled  KUnrdum  by  tAi- 
]  ordinary  newapaper  pott,  bat  But  b*  remitted  for  st  tho  ri.lt  of 
I  Ad.  each  to  core*  t-ttra  poalaj,*e. 

Wrww*  Jaw*.  W  Ott*  .nl  Co  .of  W.CVertllul  ttmet,  rhlla- 
I  ■I'lphi*.  tre  tuthnrieed  to  reeei.r  auWrlpUont  for  the  United 
Mtalaa  for  tho  KXOMsll  MrXHAMC,  st  the  rat*  »«  3  4«k 
|  3V  sold,  or  Thirteen  ShlUlss*  per  ttisuui,  pott  fr,e.  Thi- rofde* 
will  be  forwarded  dinvt  b)r  Buul  from  the  pwtdlUilnit  odWr  t* 
le.ndoa  All  MbKTlpUoni  wtU  rednnieoce  wits  tlie  number  flnt 
J,*ued  »fter  the  evi*ut  of  tbr  twtiw  rlptowi.  If  Ku  h  ii«ail**.r«  an' 
required  to  iwnplete  roluo*e«,  thee  miut  be  nsld  fur  st  the  nte  of 
td.  cs*A  copy,  tu  (u"tf  r*l/m  poaUse. 


Throat  Irritation.— 8ureness  and  Drraess.  Tick- 
Hm  ond  IrriUUo».  Iwduiln*  <ou»b  and  sffertls,  tie  »olre.  For 
!bt*e  vvmptSBM  see  Hprw  *  Olj n  nae  Ju)uhe«.  In  inwtaet  wits 
•Ju  ruwSa  tt  l*r  uomeut  they  ^ri-  r  tilted  by  the  Ml  of  tu.  tin,, 
U'  ClTfertne  vnllo  »'  »*:r^«iie  Laof'T  U-.n» Ih,  imii.-«  actively  heal 
Ins     »oM  «sly  Is  bote*.         una   la  l^d  .  labelled  'Jttu  El'ra 

at*  t>  ,  Hmwvrpathi*  Csesutu.  Lomdos  "  A  letter  r»estV*fl  )— 
■  OeuUi-men.— It  may.  perhaia,  Utrerat  t«a  to  a  now  that,  tftej 
an  extended  trial,  I  harr  1  una  your  (ilycerSDe  Jsjube*  of  eoa> 
tldersbte  brsef  t  .with  or  without  luedieal  IreaEmeat,  In  altsoet  nU 
f 'tnu*  til  thraat  diwrwae.    Tbey  M.rten  and  clear  tKt  Voile.— Yuttrt 


VUa  XXIV,  XXVI 
XXXIII  ,  .1 


XXVII  .XXVIII  XXX  .XXXt  .XXXIt 
d  XXXIV.,  bouwd  U  iluth.  la  oaca. 


I  Vol.  X  XXT.  sow  rewdy,  pi 


AJI   tl  thrr   (Minn.!  i.t..    tmt     f   |.|.i:t     *ut:,.  ,:N-r* 

would  du  well  tonrder  rntumea  aa  aoon  s«  poralhle  trier  the  fun* 
ctualoo  of  each  half  yrarly  volume  la  Mares  and  September.  M 

I  .,  11     I".       r  mn      r    »r,'      -  -ml    --[i      it.:!    '  I.  -      -  .      nir        [  ..f 

prist    Mutt  of  our  btek  n«ml-  n  ean  be  bad  - 
eaih.  tAruutfh  any 
fmai  the  rSVe  (r' 
port  CrM.SpS.J 


uiuu*  ,  are    c»  _nu  iiu  mr.  ^oit  111 

sir^^tiutiit--r.  can  be  lud^tlnslr.  fStoML 


Indete*  for  earfc  half  yearly  ed 
II  ,  III  ,  IV  ,  V  ,tsd  X  Isclual* 


•  mp  to  Vol  X  fearepl  Vol* 
I.  iweh.    r",at  fre,-  lid.  euch- 


uo*.  Is  od  taca. 


•  •  Subteriben  ar*  reqnealed  to  oeder  Ct-a  and  Tola  thrraurh 
theV  re«»wl|er.,  >nd  Sot  to  tend  dle>  t  The  leCultUuSa  uf  U.I 
1'ott  Offae  feet.nl  their  traunu>lo«  thruw«h  the  Ut. 


CHARGES  FOR  ADVERTISING. 


Tbltty 
Kvery  i 


adiiitlvna 


-Utbt  word. 


t  d. 
.  3  * 
0  S 


r***  AdeerUwwaenta  Pire  jthUllnt*  for  the  arat  40  wurdi. 
sfterwtruted.  per  Use    l*arsaTtpb  AdyrrttwrornU  *»eie  shtlltn* 

Kline.   So  fmo  t  p*s«  or  parte  rap*  ad*crtlaem,st  luaerted  fur 
I  thas  >1*r  ShllUsci    Hedoord  {eras*  foe  arnea  of  na-ee  lias  I 
to  the  I-vibLaser. 


S-foe 

t  t. 

Twenty-featr  woedt   . -S  | 

l'ur  crery  aaatei^laul  Eight  word*   0  A 

AVERTISLMUSTS  In  the  HIXI'KSMV  SIAtE  OOLCMX. 

t  4. 

Sit  leant  Wneda   .  .*  C 

iur  eteiy  aaa'aaodlax  l'J*ht  Worst   V  * 

*.*  It  sraaC  be  bnewe  in  mlwd  that  sn  III, played  adrerUaesirntt 
•SB  tSSSV  la  the  ••  Sltpetrsr  Sale  (Vdojnn  "  All  tdvertiarmi ntt 
coat  Ue  prepaid  ;  So  redSatlon  It  made  US  r,  pea  ted  Lnaertiont  . 
tmdlncaaea  wtaere  Uve  amount  tent  etreodi  irae  SWLIIn*,  tfce 
publiaater  would  be  sraterul  If  t  POO  eould  be  aent.  tud  n.a 

bu"^. Soffit  bs.^yr'alewtlo^ 

The  tddreaa  It  Included  at  part  of  the  t.lrertlae=oe.t.  and  rsarwed 
tar. 

irswwraswi 


NOTICE  TO  SUBSCRIBERS. 

Hih«TTlh»-rw  rrvrjTlrnT  IMr  rwrnlfs*  >i.n*rt  frnrn  ttvr  frfflr*  ht*  t* 
^ui^trd  U>  tib*rrvt  tUal  the  Lut  bumbfr  of  ttveUrta  fur  vit.lt  U 
Oflr  rahMrlpU-^i  U  a-tii  wilt  br  tWwjtrdrrl  ui  Ux-m  In  »  )*m« 
Wf-ptnT.  a»  u  latlnuunn  that  a  fW*4.  n-mlttAnL*  U  ti»x.r-v-Aj  i ,  .  ( 
It  U  .tmirml  to  rt.aU2.tu-  Ut>  .*tuta>.ii|itsuav. 


ITolIoway's  Ointment  and  Pilla.— All  ul-rTn- 

t .>>*»,  wort--,  alWvtiMs.,  tHtl  If-n,  amA  tA-lm  di*r«M  t  an-  b«*»t  irrotci 
liT  M.r-*f  ntyft*c*mk^nU  TH*  olr-tmpnl  rrmi^nX**  nil 
a».l  «atk*»cTery  *>;ii.(Ko*m  BMttotir  a  nal!4cr 

*l.i«  rw*.uil  U  tnadp  dutii*^  rrrUia  bj 


anttaltrniUTc  puwirt  uf  t 


1  VliU. 


OUE  EXCHANGE  COLUMN. 


FA.*  eXarptfar  Erehanf*  tV.fi«i  it  $&,far  Lit  Krit^i  *tvrJ*( 

"  iw-ntU. 


i  sW>  J&t  ftft/y  lUiTCWHilBj  (J  a 


ctniiteCe.  and  ptur  af  jnvil 

Mirn«opav  4it(J,*-t..  or  AMva/attj. 
►..Ktsul..,  Uexldfr,  HujDm 

Jft. 


«nt«.  2,  cost  C7. 

«it  l.»nlrr»  rUldcti .  other  1 
Itj  roaal,  RvumiutiMip  tsiMadiiu. 


ffrra  rt^jaA-.ttbtl  - 


Sextant  by  Ioitivt,  noil  oonip3«?t#       of  natitic«al 

btM.a*,  .nlf^M  (haner  (as  aamiii  «t  tirw  1  (.mm.ritu  1  Uf 
iitTfT**  —  h«*«,  llaabttsT^-trrrncr,  I'onty nnji-t,  Moontoi 


I  vfll  urhangr*  my  <vntdTm]  Hit  SreecMoadirtir 

I>Mt'ftia  Oi  %,  with  tut*  t-waaptKr  c  he-sir  btirr  Nu  |o.  for  ifn  l»*l 
li-tt-gnrrdfta  «  HID  ffBttr  lUthi*,  wltk  «114#-  #f«t  And  rnxmr- 
f  tvur  it  1  w-lf  <«lttiiridt  lodUptTa-atUe"; ,  .alau  £.2  —  Ayplj,  J. 
tt..  iMMitti,  CUrr«doa-r«4,  Hsti Uitva. 

Micrometer,  rjaountrxl  in  brum  d\nd  ntle<S  Into  nw 

U*r  >un  utiartrtaUu*  or  itut«*-- op*  wutrt,  POTtUt,    W  twat  offen 
fc-  It-  l"if.»i*»»,  ralUMr***,  UwHTlth. 

Books.  —  VUkjiniT'*  "  Midirifery/'   Onf  "Ana 

t*jmy,"  Krtch**m  *  *•  Htvr»tTT,"  Vt>%  >  -  n 
"  *  t.a=,.air},  »U.ylr  •  -  MtUr.t  Xi*U* 
H  E  ,  m,  NaTari*«  ruad,  Uabtoii 


a  ',  tut  anyO-Is.  ua.  t« 


Sis  iheet*  nf  Setuitt* 

food.    What  off,- ra  1 — I'.  NlTiHI 

Jlaadsoev  iiu]]  .Stove, 


Value  as.  Offers. 

sod 


t  £5  10". 


A  ff<*vl  IBaokfrround  Interior  hj  rUeeivv.  Cort 

£1  \U.  a. I  taunllaaailu     Offer,  to  talae  Jut  — I'.  Uu.  SHtAoa  Kydes 

H»vo  100  Portrait  Negatlvee     All  touched. 

Siutahle  f  ar  titule  ara  tUi  aioae  fine  nrafa.  of  » i.tou  aaaprr 
Stare    ORrrt  — 1'  Mm  o t ll,  hyde sham 

4  doreo  Dry  Plate*.  instnntsDeoiis.    Value,  Os- 

otTertt,,r.M.t,«.ii.Syd.-nh.na  SI. 

Electric  Bell  sad  Surnsl,  nude  fur  Kxliiaiiiinn.  fun- 

UnuuUtot  tingle  atluhe  ,  quite  new  .  WTteT  be.sAlt'^1  Sp  .  ^a 
rryaUl  eaae.    a.*i[«bte    for    larei-     hnuae.    ...ur    i|.    Oil,  ra  -P 

Mi  ii  ml*,  sydeuliam. 
Photorrraphe.  —  About  .Vi  sbbsvs  and  nsth.'drt.a, 

rin  by  tan.  aire  ,  will  take  «d.  eaili,  ae  What  ajfhrPa* 
.tddrett.  Pselu,  1*3.  TloBStte,  Olaasow 

Book  on  BetouchinR  and  Films.  Neg 


4  Oil  Painting*,  fnuned,  iiuc  13  by  H»  new.  Valor 
i.-Oarr.  tti  r.  Milt  hill,  hjilravhac-,  S  I: 


13  Unutifiit 
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»jriltnK*iD.  6  L 
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iham_ 

«.S^l.pllaln.','r^Io^o?-l>liali,  J,"^llu*sTtlri»t!  t.t-1 


Ola**  Cylinder*  for  Electri<*l  Mselilon.  0M 
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SCREW  MANIA 

I HAVE  been  endeavouring,  by  mni»  of 
a  somewhat  extensive  correspondence, 
to  obtain  information  upon  tho  relative 

values  of  the  old  and  the  modern  travcrsing- 
mondrcl  lathes,  und  also  upon  the  question 
of  tho  general  use  or  otherwise  of  meehanical 
aid*  to  screw-cutting.  One  of  our  manu- 
facturing opticians  of  note—  head,  in  fact, 
of  the  trade — tells  me  that  all  the  smaller 
astronomical  and  scientific  instrument*  have 
hand-chased  screws  upon  their  tubes  und 


men,  and  not  for  amateurs,  and  satisfied  u 
workman's  need. 

As  regards  speed  in  use,  it  is  a  question 
whether  it  would  not  take  longer  to  feel 
one's  way,  as  even  good  workmen  must, 
with  a  chasing  tool,  than  to  throw  into  gear 
the  guide-screw  and  its  nut,  although,  no 
doubt,  some  men,  after  long  practice,  do 
become  very  expert  with  the  hand-tool 
alone,  and  then,  naturally,  scorn  mechani- 
cal aid.  But  leaa  skilful  workmen — i.e.,  leas 
skilful  at  this  special  work — and  apprentices 
and  amateurs,  would  gladly  avail  themselves 
of  any  good  and  satisfactory  screw-cutting 
appliance ;  and,  so  far  as  1  can  at  present 
ascertain,  there  is  not  one  extant  which 
offers  the  facilities  of  the  old-fashioned 
nutndrcl.  All  others  cither  require  an 
overhead,  or  some  sort  of  gearing,  and  this 
must  be  so  unless  tho  guide-screw  is  on  the 


r  t  o  .  e 


otheT  parts,  while  tho  larger  and  heavier 
screws  are  done  in  a  screw-cutting  lathe.  The 
objection  to  the  traversing  mandrel  is,  I  am 
told,  not  only  due  to  its  costliness,  but  to 
the  fact  that  it  would  tuke  too  lung  to  put 
the  apparatus  into  gear,  and  restore  the 
lathe  to  its  normal  condition.  This  is  the 
objection  to  all  contrivances  that  have 
appeared  in  these  page*  and  el~  where,  with 
one  sole  exception,  and  that  rrctptiim  u 
the  old  pattern   maadrtl  with  ijuiilr  trrrwt 

.  upon  it.  Any  one  who  has  stood  beside 
OHO  of  the  Tunbridge  turners  will  have 
noticed  that  to  turn  bock  tho  centre  screw, 
and  raise  the  wedge  into  gear  with  its  guide, 
is  just  the  work  of  a  second  or  two,  and 
might  almost  be  done  with  the  eyes  shut ; 
and  when  the  screw  has  been  cut,  all  is  again 
arranged  with  the  utmost  speed  and  facility. 
It  is  the  sanio  with  tho  old  brass  Turner's 
lathe,  as  illustrated  in  Lordner's  "  Manufac- 
tures in  Metal."  Tin-so  were  made  for  work- 

VOL.  XXXVI  -  NO.  887. 


mandrel  itself.  There  is,  indeed,  the 
cleverly-devised  apparatus  of  a  firm  at  York, 
in  which  there  is  no  gearing  ;  but  here  we 
are  driven  to  cords  ana  a  weight,  and  to  the 
necessity  of  rigging  up  a  biggish  affair, 
which  I  need  only  say  would  take  much 
more  time  to  set  up  than  it  would  to  throw 
into  action  one  of  even  the  modern  traversing 
mandrels.  Apart  from  this,  the  apparatus 
is  cleverly  designed  and  practically  effective, 
and  much  used  by  the  men  employed  by  the 
firm.  This,  indeed,  seems  to  prove  that  many 
workmen  are  not  above  using  such  apparatus, 
especially  when,  as  in  the  cose  of  the  beat 
instruments,  accuracy — axial  truth — is  es- 
sential. 

The  screw-cutting  lathe,  for  the  special 
purposes  for  which  it  is  designed,  stands 
first  as  capable  of  producing  all  rates  or 
pitches,  but  is  unsuitable  for  general  work 
— i.e.,  where  such  work  is  not  confined  to 
metal.    Next  in  order,  and  "facilo  prin- 


oeps"  for  general  work,  is  decidedly  Hay- 
don's  arrangement.  There  is,  practically, 
no  limit  to  its  capabilities  as  an  amateur's 
screw-cutting  lathe  ;  and  its  special  feature 
is  its  striking  gear,  by  which  the  traverse  of 
a  tool  is  instantaneously  stopped  while  the 
lathe  continues  running.  But  not  even  this 
answers  exactly  the  intention  of  a  traversing 
mandrel,  because  it  must  have  an  overhead 
of  special  construction  and  a  slide-rest. 
Then  why  has  the  old  efficient  and  simple 
traversing  mandrel  become  almost  extinct  f 


First  of  all,  I  think,  because  wooden  bead- 
stocks,  on  which  they  were  fitted,  are  now 
seldom  used,  cast  iron  being  so  far  superior. 
Secondly,  because  they  need  a  mandrel 
headstock  much  longer  than  usual — a  matter 
of  little  importance  when  the  lathe-bed  was 
of  wood,  but  of  some  consideration  if  we  are 
to  pay  £1  for  each  additional  foot  of  iron 
bed.  Thirdly,  because  it  is  a  much  neater 
plan  which  is  now  followed,  in  which  sepa- 
rate screw  ferrules  fit  upon  tho  mandrel, 
which  does  not  occupy  more  space  upon 
the  lathe-bed  than  one  not  made  to 
traverse.  But,  on  the  other  hand, 
the  modern  form,  apart  from  the  price, 
which  prevents  workmen  from  buying  it, 
does,  undoubtedly,  occupy  a  great  deal 
more  time  to  get  it  to  work  than  the  old 
mandrel  did.    It  is,  therefore,  not  a  work- 


man's lathe,  and  is  almost  exclusively  used 
by  rich  amateurs.  I  think,  therefore,  that 
before  the  old  form  is  placed  in  '  hopeless 
limbo  it  would  be  well  worth  while  to  con- 
sider whether  it  has  not  a  good  claim  to 
preservation  as  a  true  working-man's  tool, 
quick  in  action,  cheap  to  make,  and  efficient. 
To  invent  any  device  to  supersede  the 
traversing  mandrel  has  proved  a  pong 
arinorum  to  all  who  have  tried  it;  but  the 
innumerable  attempts  to  do  so  prove  how 
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very  general  is  the  desire  for  some  screwing 
arrangement  to  assist  tho  less  skilful  in  the 
utr  of  screw  tools.  It  is  an  accepted  doc- 
triuo,  I  know,  that  a  traversing  mandrel  is 
not  suitable  for  general  rough-and-tumble 
work,  but  it  is  not  a  fact  I  know,  at  any 
rate,  of  one  of  Holtaupffel's,  some  thirty 
year*  in  general  use,  and  not  speciaUy  spared, 
which  iB  as  perfect  as  over  it  was;  and  these 
older  patterns  were  essentially  intended  for 
workman's  use,  and  were  generally  found  in 
brass  turners'  shops  before  amateurs  had 
attained  to  the  questionable  title  of  "legion." 
Hough  work  will  not  damage  such  a  mandrel 
any  more  than  it  will  damage  ono  of  the 
more  usual  form  ;  and  a  long  mandrel  is, 
I  think,  confessedly  steadier  than  a  short  one. 

I  do  not  know  if  it  is  generally  under- 
stood that  there  are  two  forms  of  this  man- 
drel.   Iloltzapffel.  in  Vol.  IV.,  gives  both, 
but  all  do  not  possess  his  books.  The 
French  mandrel  has  two  parallel  bearings, 
and  during  traverse  It  does  not  quit  either  of 
its  collars.    The  Tunbridgo  one  rests  in  ono 
bearing,  and  is  supported  at  the  other  end 
by  a  back  centre,  and  the  shoulder  of  this 
mandrel  is  on  the  inside  of  the  poppit,  the 
same  as  in  one  which  does  not  traverse.  To 
allow  it,  therefore,  to  move  forward,  the 
back  centre  U  first  unscrewed,  and  the  man- 
drel pulled  back  a  little  way.     It  then 
traverses  till  its  shoulder  again  touches  its 
collar.    During  this  time  it  is  wholly  sup- 
ported by  the  forward  collar,  and  by  the 
scrcw-guidc  or  wooden  half-nut  on  which 
it  rests,  and  its  parallelism  depends  on 
whether  the  wedge  below  has  raised  the 
half-nut  to  precisely  its  proper  height. 
Nevertheless,  these  mandrels  enable  the 
workmen  to  cut  screws  rapidly,  and  are 
really  working  tools  which  stand  a  deal  of 
rough  usage.    The  workmen  fit  up  the 
wooden  headstocks,  and  the  best  of  the 
mandrels  which  1  myself  saw  were  made  by 
Holtzapffol.     In   Vol.   XXIX.    I  drew, 
groat  care,   an  illustration  of  the 
•h  mandrel.     It  was  from  one  lent 
for   that   special   purpose,   and  had 
y  well  made.     It  had  six  screw 
pitches  upon  it, and  was  in  total  length  lain. 
Apart  of  thislength  was  wasted  in  mouldings, 
and  I   huve  recently  drawn  for  a  lathe 
manufacturer  one  of  12m.  for  a  tin.  or  Oin. 
•  entre  lathe,  with  an  allowance  of  ;iin.  for 
the  pulley,  and  four  guide  or  pattern  screws, 
each  Int.  long,  allowing  a  traverse  of  that 
extent.     But  even  a  Min.  pulley  is  not  a 
matter  of  necessity,  and  'Jin.  would  certainly 
suffice  for  three  or  perhaps  four  sj>eed3. 
Probably  !>iu.  will  allow  three  screw-pitches 
and   ample    traverse,    and    three  pitches 
i,  rV,  tfc,  or  A,  rV,  h  would  suffice  for  most 
work  in  wood,  ivory,  and  brass.    As  I  wish 
to  call   special  attention   to   this  class  of 
lathe,  I  will  ask  the  editor  to  reprint  the 
block,  as  it  ii  possible  that  some  of  our 
readers  are  not  nequainted  with  this  pattern 
of  mandrel,  and  recent  suliscribers  may  not 
have  the  buck  vols.  If  the  block  is  destroyed, 
I  must  give  a  sketch  sufficient  to  explain 
the  details.    It  is,  however,  easy  to  under- 
ntand  the  subject  so  far  as  the  mandrel  is 
concerned.    Such  mandrel  is  in  cylindrical 
collars,  and  free  to  slide  to  and  fro  in  its 
bearings,  and  i*  compelled  to  do  so  at  a  fixed 
rate  governed  by  guide-screws  cut  upon  it, 
each  gearing  with  a  hulf-nut  of  its  own 
pitch  below,  such  nut  being  raised  by  placing 
a  wedge  uudcrncath  it.     Now,  these  half- 
nuts    are    ranged   in   a   row,   and  turn 
at  one  end  on  a  wire  or  common  pivot 
a*  a  hinge,  and  euch  fits  into  a  mortise 
in  a  block  of  wood,  fixed  to  the  base  of  the 
headsteck  underneath  the  mundrel.  This 
was  the  old  plan  :  The  half-nuts  were  of 
wood,  and  the  thread  was  cut  in  each  by 
the  several  screws  of  the  mandrel,  when 
they  were  Wfdgcd  up  ;  and  as  they  got 
worn,  the  wedge  was  driven  in  a  little 
further.    "  Clumsy  and  obsolete,  and  worthy 
of  Limbo,"  no  doubt  will  be  the  dictum  of 


the  orthodox  amateur,  with  his  £\o0  HolU- 
apffel  lathe  ;  but  I  do  not  feel  abashed  by 
such  verdict  All  I  will  say  is.  Show  me  a 
better  at  the  price  ?  Workmen  want  a  work- 
ing tool ;  amateurs  of  small  means  want  a 
cheap  ono,  as  well  as  an  efficient  ono ;  and  I 
could  almost  guarantee  a  large  sale  of  a  tra- 
versing mandrel  lathe  at  a  moderate  figure. 
Moreover,  while  I  freely  allow  that  the 
modern  form  is  as  perfect  as  it  can  be,  and 
far  neater,  and  in  every  respect  a  higher- 
class  bit  of  mechanism,  it  has,  to  the  work- 
man, the  two  defects  of  high  price  and  too 
much  time  required  to  throw  it  into  gear. 
In  the  old  form,  every  pitch  of  thread  is 
there  ready  for  selection,  and  its  wedge 
being  raised  the  ono  selected  is  in  gear.  In 
the  modern  form  the  screw  has  to  be 
loosened  which  retains  the  sleeve,  the  sleeve 
pulled  off,  the  right  ferrule  selected  and  nut 
on,  and  the  nxing-screw  returned.  The 
segment  or  half-nut  plate  has  then  to  be 
drawn  up  into  soar ;  and  if  now  another  pitch 
is  desired,  all  this  must  be  repeated,  and,  if 
not,  the  ferrule  must  lx>  removed,  the  half- 
nut  lowered,  and  sleeve  put  on  and  secured 


boilers  at  a  pressure  of  1001b.  and  upwards. 
It  is  on  record  that  he  used  cast-iron  boilers 
at  a  pressure  up  to  1151b.  Captain  Dick, 
indeed,  was  the  apostle  of  high-pressure, 
and  had  ho  lived  at  a  time  when  the  me- 
chanical   capacities  of 


approached  those  of  the  present  day,  it 
would  not  have  boon  easy  to  fix  a  limit  to 


his  daring — or  his 
regarded  his  belief  in  high 
century  has   reached  its 


his  rivals 
pressure.  The 
ninth  decade. 


All  this  to  an  amateur  is  not  of 
portaneo  ;  but  to  a  workman  time  is 
and  I  have  no  doubt  that  the  great  reason 
why  workmen  are  shy  of  theso  lathos  is  be- 
cause, as  a  rule,  they  know  only  the  modem 
form,  and  judge  from  this  of  the  time  re- 
quired for  screw-cutting.  If  so,  no  wonder 
they  will  not  use  them.  I  do  not  propose  to 
fidl  back  upon  wooden  headstocks,  nor  upon 
the  wooden  block  and  wooden  wedges  and 
keys,  because  it  would  be  easy  to  replace 
these  by  metal  ;  yet  it  must  bo  re- 
membered that  the  Tunbridge  men  still 
use  them,  and  if  a  workman  could 
only  afford  to  buy  the  mandrel  and 
headstock,  he  should  be  able  to  do 
so,  and  rig  up  for  himself  at  homo  the 
block  and  its  fittings.  I  have  lived  mnch 
he  country,  and  have  seen  many  men 
labouring  to  fit  up  lathes,  out  of  all  sorts  of 
odds  and  ends,  who,  if  they  could  have 
bought  separate  mandrels  fitted  with  collars 
for  wooden  headstocks,  would  have  really 
made  useful  machines.  I  think,  therefore, 
these  mandrels  should  by  no  means  be  con- 
sidered obsolete,  but  that  they  are  worthy 
of  being  retained,  especially  with  such  im- 
provements in  respect  of  the  half-nut  ar- 
rangement as  will  probably  occur  to  any 
lathe-maker  who  will  renew  the  manufac- 
ture-   0.  J.  1. 

-  1 

ECONOMICAL  STEAM-POWER. 

ON  p.  321*  we  referred  at  Rome  length  to 
the  remarks  of  Mr.  Bamet  Lo  Van  in 
connection  with  economical  steam-engines 
contained  in  a  communication  to  thorVanklin 
Institute.  As  the  engine  proper  is  not  the 
only  source  of  waste,  it  may  lie  of  some  in- 
terest if  wo  make  a  note  of  what  Mr.  Barnet 
Le  Van  has  to  say  about  boilers,  especially 
as  in  one  point  ho  gives  utterance  to  views 
which  are  heterodox.  As  his  experience 
extends  over  some  thirty  years,  we  may  sup- 
pose that  ho  fairly  represents  the  bent 
American  practice,  and  it  is,  perhaps,  a  mat- 
ter for  regret  that  hu  has  so  little 
to  say  concerning  the  actual  construc- 
tion of  boilers.  He,  however,  ventures 
to  prophesy  that  the  day  is  not  far  distant 
when  pressures  of  IdOlb.  and  2001b. 
per  square  inch  will  not  be  uncommon.  In 
this  country  pressures  of  1401b.  are  common 
enough  in  locomotives,  and  recently  an  up- 
ward move  has  been  made  in  connection 
with  marine  boilers;  but  it  must  not  be  for- 
gotten that  .Sir  W.  Fairbairn 
use  of  a  much  higher  pressw 
for  ordinary  factory  purposes,  that  Perkins 
not  only  suggested,  but  actually  tried, 
pressures  which  may  fairly  bo  described  as 
extreme,  and  that  at  tho  very  beginning 
of  the  century  Trevi  thick  used  cylindrical 


and  except   under   very  special  circum- 
stances  it    is    doubtful    whether  many 
ordinary  stationary  bailers  can  be  found 
in  whicn  tho  pressure  reaches  1001b.  The 
most  economical  engines  known  are  worked 
by  boilers  having  valves  set  to  blow  off  at 
about  701b.,  and,  so  far  as  modern  experi- 
ence teaches  there  is  little  inducement  to  go 
higher,  for  what  is  gained  in  ono  direction 
is  lost  in  another.    In  the  case  of  loco- 
motives, and  under  conditions  in  which  it  is 
necessary  to  make  tho  boiler  as  small  as 
possible,  higher  pressures  are  adopted  with 
advantage ;  but,  so  far  as  we  know,  no 
engineer    has    proposed    to    put  down 
boilers  of  that  kind  when  it  is  required  to 
drivo  a  largo  factory  engine,  or  pump  water 
for  a  town's  supply.     Whatever  may  he 
done  in  tho  United  States,  then,  it  is  ex- 
tremely doubtful    whether   much  higher 
pressures  will  be  adopted  in  this  country, 
except  under  special  conditions  and  with 
peculiar  forms  of  boiler.    That  some  reform 
is  advisable  in  American  practice  is  obvious, 
if  there   are  many    such    boilers  as  Mr. 
Le  Van  describes;  but,  according  to  his 
showing,  it  is  not  so  mnch  the  fault  of 
the  boilers  as  of  their  settings.    Thus,  he 
tells  us  that  the  deficiency  of  a  largo 
number  of  good  boilers  is  due  solely  to  their 
imperfect  brick  settings,  fluo  connections, 
ana  improper  proportioning  of  grate -sur- 
face to  heating-surface.    Some  years  ago 
he  was  consulted  by  a  manufacturer  who 
complained  of  the  great  quantity  of  coal 
his  boilers,   which,  upon 
examination,  proved  to  be  so  set  that  about 
30  square  feet  of  tho  most  effective  heating- 
surface  of  each  boiler,  immediately  over 
the    fire-grate,  was  rendered  practically 
useless  by  being  inclosed  in  brickwork.  As 
there  were  five  boilers  in  all,  the  aggregate 
loss  was  very  great,  and  Mr.  Le  Van  had 
little  difficulty  in  so  resetting  the  steam 
generators,  that  a  saving  of  five  tons  of  coal 
per  day  was  effected — that  is  20  per  cent.  ! 
In  Mr.  Le  Van's  opinion,  steam-boilers,  as 
now  constructed,  can  bo  very  littlo  improved 
on  ;  but  in  regard  to  their  brick  settings  and 
flue  connections  there  is  a  large  field  for 
improvement,  especially  in  the  construc- 
tion of  the  combustion   chamber,  which 
should  bo  so  arranged  that  the  combustion  of 
the  gases  started  in  the  furnace  may  be  c 
pleted  before  they  escape  into  tho  chim 
The  ordinary  combustion-chamber  is, 
Le  Van  says,  invariably  made  too  l 
both  in  height  and  width :  it  is  so  con- 
structed as  to  givo  it  tho  character  of  a 
large  conduit,  whose  only  function  is  to 
allow  the  gases  to  pass  through  it,  rather 
than  that  of  a  chamber  in  which  a  series  of 
chemical  processes  are  to  be  performed. 
Tho  chief  deficiency  ho  notes  is  the  insuffi- 
cient capacity  above  the  fuel-  the  idea  appa- 
rently having  been  to  bring  the  surf  act?  to 
be  heated  as  near  as  possible  to  the  source 
of  beat.    Plain  cylindrical  boilers  arc  often 
set  too  near  the  firebars,  and  the  flue  beneath 
the  boiler  is  too  cramped ;  but  Mr.  Lo  Van 
would  scarcely  ask  for  larger  tubes  in  the 
Cornish  and  Lancashire  boilers  in  order  to 
capacity  above  the  fuel.  Ho 
illustration,  a  plain  cylindrical 
boiler,  set  about  12in.  above  the  firegrate, 
with  the  flue  behind  tho  bridge-wall  only  a 
few  inches  deep,  and  shows  how  he  would 
alter  it  by  making  the  height  of  the  boiler 
tho  grate-bars  not  less  than  20in. 
the  grate  is  4ft.  long, 
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height  when  the  length  is  greater.  The 
formation  of  n  combustion-chamber  behind 
the  bridge  is  recommended  ;  but  the  floor 
roust  not  be  carried  so  low  as  to  eomo  in 
contact  with  dump  soil,  because  aqueous 
vapour  has  a  power  of  absorbing  heat  about 
six  thousand  times  greater  than  that  of  dry 
air.  Mr.  Lc  Van  lately  reset  a  cylindrical 
boiler,  having  behind  the  bridge  a  combus- 
tion chamber,  the  floor  of  which  was  the 
ground.  He  altered  this  by  making  the 
bottom  of  the  chamber  an  arch,  turned  over 
about  lHin.  from  the  ground,  and  saved 
about  10  per  cent,  in  the  coal.  In  another 
case,  four  cylindrical  boilers  with  only  Hin. 
over  the  grate,  were  reset  by  raising  them 
to  2 tin.,  and  arching  over  the  floor  of  the 
combustion  chamber  behind  tho  bridge;  a 
fluo  was  also  carried  along  each  side  of  tho 
boilers,  about  4in.  wido  up  to  the  top  of  tho 
water-line.  The  result  was  that  a  daily 
consumption  of  seven  tons  was  reduced 
to  five.  Tho  latest  practice  of  Mr.  Lc 
Van,  however,  is  to  return  tho  products 
of  combustion  over  tho  top  of  the  boiler, 
"thereby,  to  a  great  extent,  reducingtho 
steam  down  to  nearly  dew-point,"  That 
there  should  bo  no  mistake  about  this 
matter,  the  illustration  accompanying  the 
paper  in  tho  Jiruriml  of  the  Franklin  Institute, 
shows  a  plain  cylindrical  boiler,  supported  at 
its  ends  only,  and  with  a  fluo  along  the 
whole  length  of  tho  top,  except  such  portions 
of  the  ends  as  are  covered  by  brickwork.  Tho 
division  is  made  in  tho  usual  way  by  brick- 
work, which  on  each  side  rents  against  the 
shell  to  just  below  the  water-line,  leaving  a 
of  about  one-fourth  of  the  circum- 
to  tho  hot  gases  from  the 
Such  an  arrange- 
ment, we  need  scarcely  say,  is  opposed  to 
the  best  practice,  and  would,  wo  believe, 
be  condemned  by  all  the  boiler  inspectors  in 
this  country.  We  presume  that  only  boilers 
of  short  length  would  be  set  in  tho  manner 
described,  but  Mr.  Le  Van  does  not  say  so, 
and  if  his  practice- -  his  latest  practice — is 
extensively  followed  in  America  there  must 
be  a  large  number  of  boilers  set  in  a  very 
dangerous  fashion,  for  in  the  case  in  ques- 
tion not  only  are  the  heated  gases  allowed 
to  play  against  the  plates  inclosing  the 
u-space  of  tho  boiler,  but  the  whole 
ii  of  the  weight  is  brought  on  tho  ring 
in  the  centre  of  the  length,  a  part 
which,  owing  to  its  position,  is  subjected  to 
the  greatest  amount  of  expansion  and  con- 
traction. Mr.  Le  Vungoesinto  tho  question  of 
the  number  of  beat-units  produced  by  the 
combustion  of  a  pound  of  coal,  and  he  finds 
for  Philadelphia  anthracite,  and  taking  an 
engine  that  gives  an  indicated  horac-power 
j«er  hour  for  31b.  of  coal,  that  he  obtains 
only  about  one-fourteenth  of  the  power  he 
should.  It  is  obvious  that  to  lose  thirteen  - 
fourteenths  of  the  actual  thermal  power  of 
the  coal  leaves  a  very  large  margin  for  im- 
provement ;  but  it  is  well  understood  that 
with  the  most  perfect  arrangements  it  is 
impossible  to  utilise  all  the  heat  theoretically 
due  to  tho  coal — at  least  by  means  of  the 
steam-engine.  The  temperature  of  the 
escaping  gases,  for  instance,  must  exceed 
that  of  the  steam  in  the  boiler,  or  otherwise 
there  will  be  a  loss  by  radiation,  and  as  a 
matter  of  fact,  tho  temperature  of  the 
(rases  at  tho  foot  of  the  chimney  must 
ue  high  enough  to  create  tho  draught 
on  which  the  burning  of  tho  coal 
in  the  fumaoe  depends.  The  only  useful 
constituent  of  air  in  the  furnace  is  oxygen ; 
but  for  every  20  parts  of  that  the  engineer 
is  obliged  to  provide  for  80  parte  of  nitrogen 
— to  expend  neat  in  wanning  it  up  first  of 
all,  and  more  to  expel  it  up  the  chimney,  or 
rather  to  make  it  so  light  that  the  cold  air 
cun  push  it  up.  There  are  thus  three  sources 
of  loss  which  cannot  be  got  rid  of,  and  the 
steam -user  must  take  them  as  unavoid- 
able if  unwelcome  guest*.  Something 
can  be   done  in   properly  proportioning 


tho  chimney,  and  in  90 
the  flues  that  the  loss  is  reduced  as 
much  as  possible  ;  and  it  is  here  that  the 
skilled  engineer  gains  the  advantage  over 
the  rule-of-  thumb  man.  A  rapid  draught  is 
essential  to  economy,  because  it  enables 
more  fuel  to  be  burned  in  a  given  time,  and 
raises  the  furnace  to  a  higher  temperature, 
when  the  heat  is  more  rapidly  imparted  to 
the  water.  A  low  Arc  is  never  economical. 
Heating  the  feed  is  an  obvious  method  of 
preventing  some  of  the  loss  and  utilising  some 
of  the  heat  which  would  otherwise  be  wasted ; 
but  studying  the  matter  from  every  point ,  and 
milking  the  best  arrangements,  it  is  doubtful 
whether  in  practice  more  than  121b.  of 
water  can  be  evaporated  per  pound  of  carbon. 
Ten  pounds,  or  a  little  over,  is  considered 
very  good  work  on  the  port  of  the  boiler, 
and  as  the  best  engines  will  need  Uilb.  of 
water  per  indicated  horse-power,  it  will  be  seen 
that  where  each  portion  of  the  engine  is  the 
best  that  could  be  adopted,  an  indicated 
horse-power  for  each  pound  and  a  half  of 
coal  seems  about  the  limit  according  to  our 
present  lights.  Feed-water  can  be  heated 
to  200*  Fahr.  by  comparatively  simple  ap- 
liances,  and  the  saving  effected  by  using 
water  of  that  temperature  instead  of  CO9  is 
about  12  per  cent.,  while  its  use  effect*  a 
further  saving  by  removing  from  the  water 
much  of  the  solid  impurity  which  would 
otherwise  form  incrustation,  tend  to  prevent 
tho  heat  reaching  the  water  in  the  boiler, 
and  damage  the  latter  in  the  sbupo  of  burned 
plates  and  in  other  ways.  Perfect  combustion 
is  another  source  of  economy,  and  the  frequent 
opening  of  the  fire-door  a  loss,  and  ulso  a 
cause  of  injury  to  the  plates.  Hence  several 
ingenious  minds  have  endeavoured  to  devise 
mechanical  stokers,  which  will  supply 
crushed  coal  to  the  furnace  in  such  a  condi- 
tion and  quantity  that  it  is  immediately  put 
into  a  state  of  intense  combustion,  thus 
avoiding  smoke  and  the  ingress  of  a  greater 
quantity  of  air  than  is  needed  to  ixsjure  the 
complete  oxidation  of  the  carlton  of  the  fuel. 
The  temperature  of  ignition  is  not  less  than 
8<KV  Fahr.,  and  it  must  be  an  object  on 
tho  part  of  tho  engineer  to  heat  the  air 
supply  as  much  as  possible  before  it  mingles 
with  the  gases  of  the  fuel.  In  practice  the 
air  has  been  introduced  at  different  parts  of 
the  furnace  with  equally  good  effect ;  but 
Mr.  Le  Van  recommends  the  construction  of 
a  double  passage  in  tho  brickwork  on  each 
side  of  tho  furnace,  by  which  tho  air  tlrawn 
in  at  the  front  passes  the  whole  length  of 
tho  side  walls  and  back  again  to  the  fire, 
where  it  is  delivered  upon  the  fuel  in  the 
shape  of  a  hot  blast..  We  presume  that  some 
cola  air  must  be  admitted  to  tho  grate,  or 
tho  burs  will  not  last  very  long,  unless  they 
are  of  the  water-tube  type — a  device  which 
introduces  its  special  disadvantages,  as,  in- 
deed, do  nearly  all  the  schemes  for  obtaining 
greater  economy  than  is  now  found  in  the 
best  kinds  of  steam-plant.  There  cun  be, 
however,  no  "  finality "  while  thirtoen- 
fourteenths  of  the  available  power  of  coal 
ore  unutilised,  and  though  wo  do  not  expect 
to  do  much  better  with  steam-engines  than 
get  an  indicated  horse-power  for  each  pound 
and  a  half  of  coal,  it  will  bo  seen  there  is 
ample  scope  for  invention ;  and  if  the  steam- 
engine  is  superseded,  we  can  afford  to  put  it 
by  asa  gi 
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IX  accordance  with  our  annual  custom,  at  the 
commencement  of  our  Astronomical  Notes  for 
a  new  year,  we  have  appended  to  such  of  our 
Tables  as  seem  to  require  it  a  description  of  the 
manner  in  which  they  arc  to  bo  employed ; 
supplementing  such  description,  where  it  seemed 
to  bo  necessary, 
out  at  length. 


The 


Souths. 


b. 

m.  e.  p.m 

1 

ii 

3  4610  „ 

6 

0 

6  2  55  ,, 

11 

0 

8   8  56  ,, 

If. 

II 

9  59  42  „ 

.•1 

0 

11  3251  „ 

26 

0 

IS  46  34  „ 

31 

0  13  40  25  ., 

At  Greenwich  Mean  Noon. 

Uight 
Ascen- 
sion. 

Decli- 
nation 
Smth. 

Sidereal 
Time. 

h.  tn.  s. 

18  46  56 

19  8  56 
19  30  45 

19  52  19 

20  13  35 
20  34  31 
20  55  8 

23   0  61 
22  30  24 
21  48  51 
20  56  43 
19  54  39 
18  43  19 
17  23  28 

h.  m.  s. 

18  43  11-02 

19  2  53  81 
19  22  36-59 

19  42  19  38 

20  2    2  16 
20  21  44  94 
20  41  27  71 

The  second  column  of  tho  above  Table  pi  »os 
the  time  which  a  perfectly  regulated  Mian  Time 
Clock  should  show  at  Greenwich  at  the  instant 
when  tho  Sun  is  on  tho  Meridian  or  duo  South, 
and  a  Sun-Dial,  or  similar  instrument,  marks 
Oh.  Ora.  0*.  The  so-called  "  Equation  of  Time," 
to  be  added  to  the  time  of  apparent  or  solar 
Noon  is  calculated  for  the  Meridian  of  Greeji- 
wich ;  but  it  may  be  safely  employed  for  any 
place  in  the  Unites!  Kingdom,  inasmuch  as  it  only 
varies  leec.  in  an  hour  of  Longitude  at  the 
beginning  of  January,  and  about  -4  second  at 
the  cod  of  it  ;  and,  of  course,  no  sun -dial  will 
show  the  time  within  several  seconds.  Tho  third 
and  fourth  columns  givo  the  Right  Ascension 
and  Declination  of  the  Sun  when  a  Moan  Time 
Clock  shows  oh.  0m.  0s.  at  Green  wich;  while 
column  five  exhibits  the  Sidereal  Time,  or  Right 
Ascension  of  the  Meridian,  at  the  tame  instant. 
This  Litter  quantity  is  one  which  is  not  unfre- 
qutmtly  required  with  rigid  accuracy  for  the 
Local  Noon  of  some  other  Station ;  and  when  it 
is  so  required  must  bo  corrected  by  the  addition 
of  9-8565  seconds  for  every  hour  fund  proportion- 
ately for  minutes  and  seconds)  of  Longitude  when 
the  place  is  West  of  Greenwich,  and  by  their  sub- 
traction when  it  is  Kast.  for  example  :-— 
What  is  the  Sidereal  Time  at  Mean  Noon  at 
Ihiblin  on  Januarv  6th  r1  Tho  Longitude  of 
Dublin  is  2.'im.  22a. '(or  25-367  minutes)  West,  so 
we  say  GOra.  :  2.V387inin. :  :  8  8St6tSC.  :  wlmlw 
shall  find  to  be  4-lTsers.  Now,  the  Sidereal 
Time  at  Greenwich  Mean  Noon  on  January  6th 
is  19h.  2m.  53-Hls.,  and  if  t«  this  we  add  4 ■  1 7aoe . . 
an  urding  to  the  p>e.cr.t  I  Dublin  Is  ing  West  . 
we  pet  19h.  2m.  67'9K*.  as  the  Sidereal  Time  at 
Dublin  Mean  Noon  on  the  day  specified.  Or, 
take  a  placeto  the  Kast  of  Greenwich,  say,  Yar- 
mouth, whose  Longitude  East  equals  6m.  52s. 
(say,  6-807min.)  ;  then,  as  before,  we  say 
60  :  6-807  :  :  9  8565  :  I  '13s.,  and  subtracting  tbijt 
(Yarmouth  being  East)  from  19h.  2ra.  53  81s. 
we  get  19h.  2m.  52-6H*.  as  the  Sidereal  Time  at 
Yarmouth  Mean  Noon  on  the  same  day. 

Solar  disturbance  is  still  active,  and  spots, 
farube,  and  prominence*  continue  to  appear  on 
tho  Sun's  surface. 

The  Moon 

Enters  her  last  Quarter  50-2  minutes  after  Noon 
on  January  iBt.  Sbo  is  Now  at  5h.  59-3m.  a.m. 
cm  the  9th,  and  enters  her  First  Quarter  at  12h. 
476m.  on  the  night  of  the  15th.  She  will  be 
Full  at  7h.  16-5m.  in  the  early  morning  of  the 
23rd,  and.  for  the  second  time  this  month,  enter 
her  Last  Quarter  at  lOh.  286m.  a.m.  on  the  3 1st. 


Day  of 
Month. 

Moon's  Age 

at  Noon. 

Souths. 

Da  vs. 

h 

m. 

21!S 

6 

39-2  a.m. 

6 

26-8 

9 

33-4  „ 

11 

2-3 

9 

"■9  p.m 

16 

"•3 

6 

21 

12-3 

11 

V,  ;; 

26 

17-3 

1 

10-3  a.m. 

31 

223 

5 

Tho  Moon  will  be  in  conjunction  with  Venus 
at  8  a.m.  on  the  6th :  with  Mars  at  4  p.m.  on  the 
8th ;  with  Mercury  at  Noon  on  tho  10th ;  with 
Saturn  at  7  p.m.  on  tho  17th  ;  and  with  Jupiter 
at  4  a.m.  on  the  20th. 

During  the  year  18R3  there  will  be  Four 
Eclipses,  two  of  tho  Sun,  on  May  6th  and 
October  30th,  both  invisible  at  Greenwich  ;  and 
two  of  the  Moon,  on  April  22  and  October  15,  of 
which  the  latter  only  will  be  partly  seen  in  this 
country.  These  will  be 
ipoctive  months. 
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Occultations  of  (and  near  approaches  to;  Fixed  Stars  by  too  Moon. 


2 
4 
5 
11 
14 
II 
17 
19 
II 
20 
-41 
-43 
li 
49 


N'jmc  of 
Sue. 


i:»  Virgin!* 
1J.A  C.  4S'J0 
Librui 

1  Capricorni 
c  Aquarii 
I'j  I'iscium 

tf  Arieli* 

Tauri 

B.A.C.  1051 
71  Ononis 
A*  Cancri 
00  Cancri 

Cancri 

i,  VilgiflU 


6 
G 
5 

«, 

5 

6 

| 

r. 
•i 


lisappcnr" 

allce. 

Moon's 

Limb- 

ill 

C  J 

,  . 

Reappear- 
ance. 



h.  m . 

■  m. 

r 

i.  ... 

1  11  a.m. 

Bright 

64 

17 

2  39  u.m. 

t  5  „ 

bright 

DO 

j  a 

i  ,1 

5  10  „ 

bright 

106 

76 

li 

6  6  p.m. 

Dark 

67 

90 

6  39  p. in. 

4  52  n 

Dark 

lit 

11.1 

CO,, 

«  r>:i  ., 

Dark 

124 

163 

7  57  ., 

1    4  a.m. 

Dark 

64 

03 

1   41  H.ttl. 

n  3  „ 

hi. 

359 

40 

11  0p.ro. 

Dark 

44 
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t  Near  uanitt,  ;  Star  below  the  hori/.on. 

Tin?  Table  of  OmoIMMM  ffiv«*  fl*  Times  nt  which  tho  Stars  in  it  will  diaap|>enr  ami 

reappear  at  tiruenwich,  and  thu  point*  on  the  Moon's  circumference  lit  which  such  disappearances 
and  reappearances  will  ix'tnr,  as  \ic«ed  in  an  inverting  telescope.  Tho  "  Angle  froiu^N.  roint 
means  the  ale  included  between  tho  Star,  whin  in  contact,  and  that  point  of  the  Moon's  Limb  cut 
by  a  circle  passing  through  the  North  1'ole  and  tho  Moon's  centre.  Ihe  "'  Angle  from  Vertex  " 
nictsuntd  from  that  point  where  a  circle  through  Of  Zenith  and  the  Moon'i  centre  cuts  ber  Limb. 
Tho  former  is  the  more  useful  for  employment  with  an  e.|iL»toriatly  mounted  telescope,  the  bitter 
with  an  altazimuth.  Be  it  noted  that  them!  angles  are  measured  round  the  Moon's  circ  uiufcrencc  to 
the  right,  and  n'ally  start  from  tho  south  point  and  lmttom  of  her  limb  (ubWlYllt  with  the  naked 
eye)  respectively  ;  the  Hiivghenian  ejcPtocC,  of  course,  inverting  these.  In  the  case  of  Near 
Approaches,  however,  we  give  tho  true  'point  of  the  Lunar  Limb  v«"  »een  *ilh  the  naked  eye'  to 
which  the  Star  is  closest  .  and  for  this  nu-son  :  that  in  n  case  like  that  of  »  Tauri  ubovo,  where  the 
Moon,  as  seen  from  Greenwich,  passei  just  to  the  North  of  the  Star,  it  is  evident  that,  as  viewed 
from  u  northern  station,  this  approach  may  be  converted  into  an  actual  occultation. 
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Mercury- 
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The  kbewe  Ephemeria  shows  tliat  Mercury  will 
travel  this  month  from  Sagittarius  right  across 
Capricornus,  through  a  region,  however,  destitute 
of  any  conspicuous  Stars. 

Venus 

Is  u  Morning  Star  during  the  entire  month.  She 
in  not  favourably  situated  for  lekucajiic  observa- 
tion. The  diameter  of  her  beautiful  crescent  de- 
i-nuses  from  46  8  on  January  l»t  to  29-4'  on  the 
31st.  She  will  bo  at  her  greatest  brilliancy  at 
3  a.m.  on  the  11th,  and  at  this  time,  but  forhrr 
unfurtiinali-ly  lonsiderab'e  South  Declination 
(more  thiin  17*),  might  be  caught  with  the  naked 
eye,  even  in  bright  sunshine. 
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The  whole  of  the  |iath  thus  radicated  lies  is  the 
Southern  part  of  Ophiuchus.  At  4  a.m.  on 
Jununrv  2"th  Venus  will  Ik;  in  conjunction  with 
q  Uphiuchi,  at  a  distance  of  V  21'  South  of  that 
Star. 

Mars 

In  ipiite  inviiiblc. 

Jupiter, 

r»  an  Evening  Stir,  and  fr<mi  his  great  North 
!•■  rlm.it!  ii  ie  visible  all  night  long.  He  con- 
tinues In  1h-  most  favourably  nituated  for  tele- 
acopic  obscrinlion,  mid  is  the  most  brilliant  and 
ronspicuousobject  in  the  night  sky.  His  angular 
diameter  continues  slowly  to  decrease  from 
44  2  at  the  beginning  to  414  at  tho  end  of  the 
month.   


Itight 
Ascension. 


Ihvtination 
North. 


Soutlia. 


1.. 

in. 

• 

0-6 

h. 

m. 

1 

5 

35-7 

23 

10 

50'8  p.m 

c 

5 

33- 1 

23 

59-8 

10 

28  5  ,. 

11 

5 

:«l-7 

22 

590 

10 

64  .. 

16 

5 

236 

OMi 

68-3 

9 

44-6  ,. 

21 

6 

26-7 

22 

57-7 

9 

231  „ 

26 

5 

25-2 

22 

57-3 

9 

1-9 

31 

6 

23-9 

■i'i 

67-2 

8 

411  .. 

retrograde 


Ee  Eclipin- ,  IK  t  h  cultation  ;  Tr  Transit  of  Satellite  ;  Sh  Transit  nf  Shadow  ;  D  Disappcarnmv  ; 
It  Ib»ppiMrance  ;  1  Ingri'ss;  E  Egress.  The  printing  of  a  phenomenon  in  iftMK*  indicates  tiuit 
ita  visnbility  i*  r..ud. nd  doubtful,  either  by  the  brightness  of  thu  twilight  or  by  Jupiter's  proximity 
to  the  horizon . 


Mercury 

Is  aT  Evening  Star  throughout  the  whole  of 
January,  attaining  his  greatest  Elongation  Kji»t 
08s  32)  at  11  a.m.  on  the  22ad.    About  this 


time,  and  up  to  the  end  of  the  month,  ho  may  b* 
caught  with  the  naked  eye  unclear  evenings  close 
to  tho  horizon  in  the  W.'S.W.  His  angular  ilia- 
meter  increases  from  5  on  January  1st  to  9  4'  by 
the  31at. 


Hence  Jupiter  will  travel  in 
direction  a  little  to  the  North  of  i  Tauri. 
Saturn 

la  an  evening  Star,  ia  excellently  placed  for  the 
observer,  and  is  visible  during  all  the  working 
hours  of  the  night.  He  ia  though,  of  course. 
ln  »t  MX  n  about  the  time  of  his  meridian  passage, 
which,  as  will  be  seen  from  the  table  aubjoinod, 
now  happens  at  a  tolerably  early  hour.  His 
diameter  decreases  during  th"  ninnlh.  almost  in  - 
perceptibly  frost  17  6    to  16  6  .    The  ring  is 
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The  scarcely  appreciable  pendulum-like  path 
«huwn  by  the  preceding  ephemeri*  in  described  in 
th»t  blank  region  of  tho  sky  to  the  South  and 
Fast  ol  t  Arictia. 

Uranus 

I*  scarcely  in  a  sufficiently  favourable  position 
for  the  observer  until  next  month. 

Neptune 

South*  tolerably  early  now,  but  is  visible  during 
all  the  more  convenient  part  of  the  long  January 
night*. 
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not  far  to  tho  South- West  of 
Shoo  tin  if 

May  be  looked  for  from  the  lrt  to  tho  3rd  inclu- 
sive; and  again  between  the  15th  and  19th. 

Greenwich  Moan  Time  of  Sou  thin*;  of 
Sixteen  of  the  Principal  Fixed  Stan  on 
the  m*ht  of  January  lat,  1SS3. 

South*. 

Star.  h.  m.  s. 

a  Andromedic  5  18  17-94p.m. 

a  Cassiopeia}   5  49  45  41  „ 

Polaris   6  32    7"84  „ 

a  .Vrieti*   7  16  13  59  „ 

«  Ceti   8  11  39  61  „ 

n  Persci   8  31  26  18  „ 

Aldebaran    9  44  27  58  „ 

<  i:-  lla    10  23  12-61  „ 

Kigel   10  24    3  36  „ 

«  Loporw    10  42  39-67  „ 

a  Columbm   10  60  29  04  „ 

a  OrionU    11    3  62  39  „ 

Sirios   11  54  63  23  „ 

lUMor   12  41  54  41  „ 

IVocvon    12  47  65-66  ,, 

l'ollux   12  52  63-74  „ 

If  wo  assume  thut  tho  Stars  were  absolutely 
fixed,  any  given  one  would  South  3m.  55-91*.  (or 
235*91  s«.«)nd»)  oooncr  cvory  day.  With  a  very 
large  pro|>ortion  of  them  we  may  assume  this  to 
be  true,  M  that  to  find  tho  time  of  Meridian  Passage 
atGrcenwichof  eitherofthe  Stars  in  the  above  list 
for  any  other  night  in  January,  we  havo  only  to 
multiply  235-91  by  tho  number  of  days  which 
have  elapsed  since  the  beginning  of  the  month  : 
i.e..  by  the  day  of  tho  month — 1  and  subtract  the 
result  frum  the  time  given  in  our  table.  For 
example  :  At  what  hour  will  a  Orion  is  South  at 
Greenwich  on  the  night  of  January  16th  ?  Here 
16  -  1  =  15andl5  x  235-91s.  =  3o38  C5s.,orS8m. 

Taking  this  from  1  lh.  3min.  62-39*.  we 
Main  l(ih.  Irn.  53-74*.  a*  tho  Greenwich 
i  of  Southing  of  a  Urionia  on  the  night 
oi  January  16  u  result  true  within  -001*.  This 
accuracy,  however,  does  not  extend  to  IVlaris  or 
uny  close  Cireuinpular  Star ;  although  oven  in 
such  cases  it  is  amply  sufficient  for  the  purpose  of 
obtaining  Mean  Time  from  their  Meridian 
Passage.  We  may,  moreover,  wish  to  find  our 
Local  Mean  Time  of  Transit  of  one  of  the  Stars 
given  above;  and  this  wo  may  do  by  taking 
9 '8565*.  from  the  timo  given  in  our  table  for 
every  hour  of  Lnngitudo  (and  proportional  parts 
for  minutes  and  seconds)  when  our  station  is  to 
the  Wert  of  Greenwich,  and  adding  that  quantity 
when  our  Longitude  is  Kast.  Thus  :  What  will 
be  the  Penzance  Local  Mean  Timo  of  Transit  of 
Aldebaran  on  the  night  of  January  1st?  l'en- 
rance  is  22m.  12*.  Wert  of  Greenwich.  So  wo 
say  <i0  :  22  2  :  :  9'8565  :  what  we  shall  find  to  be 
3-bos.  Penzance  being  West  of  Greenwich,  wo 
must  subtract  this,  according  to  tho  precept,  from 
the  time  given,  and  say  9h.  44m.  27-68*.  - 
i  tlos.,  and  the  result  we  shall,  of  course,  find  to 
be  9b.  44m.  23-93*.,  which  is  tho  Penzance  Mean 
Time  of  Transit  of  Aldebaran  on  the  night  re- 


CART  AND  WHEEL  MAKING. 

By  J.  Chaw.**  Kino. 
(CttMludcd  from  p.  311.) 

IN  making  spring*  and  fitting  the  plates 
together  a  level  iron  platform  is  essential. 
On  this  tho  curved  main-plate  is  stood  edgeways, 
and  the  second  plate,  while  at  a  bright  red  heat, 
from  end  to  end  is  pinched  on  to  the  main-plato, 
which  is  done  in  tho  following  manner:— The 
smith's  mate  fixe*  a  pair  of  spring  pliers  at 
his  end,  at  tho  same  timo  the  smith  fixes  another 
pair  on  the  other  end.  lloth  then  commence 
nipping  with  tongs  the  soft  hot  steel  on  to  the 
curve  of  the  main-plate,  taking  care  to  pull  tho 
edge  of  the  hot  plato  on  to  tho  other  as  the  pliers 
are  rapidly  shifted  until  they  finish  at  tho  middle. 
The  spring  pliers  ore  released  instantly,  and  the 
still  red-hot  plato  is  made  about  an  inch  more 
curve  in  the  middle  by  the  pressure  of  the  smith's 
pliers,  which  are  held  in  the  right  hand,  while 
the  plate  is  held  by  a  pair  of  tongs  in  tho  loft 
hand.  It  is  then,  without  an  instant's  delay, 
plunged  nearly  perpendicularly  into  a  tub  of 
water  which  covers  tho  whole  of  tho  plato.  The 
mate  must  take  care,  at  tho  samo  timo,  to  cool 
the  main-plate  in  water.  The  second  plate  thus 
hardened  is  nearly  as  brittle  a*  glass,  and  must 
be  "  lowered"  (as  the  term  is  for  softening  steel) 
until  it  can  be  bent  by  blows  of  tho  hammer  over 
tho  jaws  of  tho  vice  wi.hout  breaking.  This 
simple  but  critical  process  of  lowering  tbo  temper 
of  the  plate  for  more  complete  fitting  is  effected 
in  the  following  manner  : — The  plate  is  held 
within  the  hollow  fire,  without  being  allowed  to 
touch  tho  burning  coal,  until  the  whole  of  the 
plato  is  of  one  uniform  hi  it.  This  uniformity  is 
attainod  by  keeping  tho  [  late  continually  moving 
backwards  and  forwards  in  the  firo  until  tho 
plate  is  sufficiently  heated  in  every  part  to  make 
sparks  show  on  a  piece  of  dry  wood  which  is 
rubbed  up  and  down  the  plate,  or,  in  the  absence 
of  a  piece  of  dry  wood,  a  tallow  candle  is  used  by 
some  spring-makers  to  try  if  the  heat  of  the  plate 
is  just  sufficient  to  cause  the  tallow,  which  melts 
on  it,  to  burst  into  a  flame.  It  is  then  of  tho 
proper  boat  for  Anal  tempering  by  again  plunging 
it  into  a  tub  of  water.  Each  other  plate  is  curved 
and  tempered  in  precisely  the  same  way. 

Now  cornea  the  close  fitting  of  every  plate, 
beginning  again  with  the  second  plate,  and 
making  it  lin.  more  span  than  the  main-plate ; 
yet  when  pinched  up  to  it  with  tongs  at  the 
middle,  every  part  of  the  plate  fite  the  next  plate 
so  closely  that  when  held  up  to  tho  light  no  traces 
of  light  are  seen  between  the  plates. 

No.  3  plato  is  fitted  to  No.  2  plate  with  lin. 
more  curve  than  the  plate  it  is  fitted  to,  ana  so 
on  diminishing  the  extra  curve  on  each  plate. 
The  whole  of  the  plates  are  pinched  together  with 
powerful  tongs,  and  screwed  up  in  the  vice  and 
critically  examined,  and  if  every  plate  fits  its 
fellow  the  job  is  done.  The  plates  are  faced  on 
a  rough  grindstone — that  is,  tho  edges  and  visible 
surfaces  j  the  fitting  surfaces  are  left  as  they 
have  been  fitted  unground,  and  are  well  painted 
twice  to  prevent  rusting.  The  best  paint  is  while- 
lead, a  little  lampblack, and  raw  linseed  oil  mad*  up 
as  thick  a*  cream. 

Tho  following  is  a  description  of  making  open- 
heads  to  springs :  these  are  exactly  the  reverse 
of  pipe-eyes ;  in  fact,  they  receive  either  shackles 
or  pipe -eyes ;  just  as  tho  joint  of  one  leg  of  a 
pair  of  compasses  is  inserted  into  the  other. 

The  main  plate  is  "  upset "  at  the  end  to 
double  its  thick-thickness.  The  end  is  "scarfed" 
short  and  clean,  and  a  piece  of  good  iron  is 
welded  across  the  end  like  the  top  of  the  letter 
"  T  "  ;  these  two  projecting  ends  are  set  down  at 
right  angles  on  a  tool  over  which  these  oars  of 
tho  open-head  are  worked  at  one  heat,  and  finished 
off  with  a  set  hammer  ;  the  bolt-holes  are  drilled 
through  the  middle  of  both  cars  of  the  "open- 
head." 

Having  fully  described  these  various  processes 
of  cart-ironwork  making,  there  only  remain*  to 
be  described  tho  simplest  way  of  making  n  pair 
of  wheel*.  Wheel*  are  known  in  the  trade  as 
either  machine-made  wheels  or  hand-made  wheel*. 
For  perfection  of  finish,  especially  those  of  Ameri- 
can make,  nothing  can  excel  the  appearance  and 
finish  of  machine-made  wheel* ;  but  from  an  in- 
herent defect  in  the  principle*  of  their  construc- 
tion, premature  failure  often  result*.  The  same 
remark  applies  to  many  hand-made  wheels.  I, 
therefore,  propose  to  describe  the  simplest  pro- 
csjesat  of  hand-work  suitable  for  tbo  guidance  of 
a  learner.  I  may  hero  state  that  every  separate 
part  of  a 


and  drcssed-up  ready  for  putting  together— may 
be  bought  at  coachmakers'  furnishers.  This 
would  be  tho  preferable  way  for  a  burner  to 
begin  to  get  the  complete  parts  of  the  proper 
sizes  as  follows:  One  pair  ox  7  by  7  elm  hubs, 
Fig.  1,  ready  mortised;  14  ash  felloes,  cut  out 
to  curve  for  a  4ft.  8in.  wheel;  28  oak  or  hickory 
spokes,  1  jin.  by  1  Jin.,  with  tenons  cut  to  fit  into 
the  mortises  of  the  hubs.  Some  prepared  Ameri- 
can felloes  are  made  out  of  a  singlo  piece  of  wood 
bent  into  a  true  circle.  Some  are  ncmi carries, 
but  only  an  experienced  wheeler  win  attempt  to 
use  these  whole  or  half -felloe  rim* ;  so  I  will  con- 
fine my  description  to  the  short  felloes,  each  of 
which 'takes  the  "tangs"  of  two  spokes.  It  a 
learner  has  a  strong  lathe,  his  work  will  be  truer 
by  its  use,  and  it  can  be  applied  to  boring  hubs  and 
mortising  them — "tanging"  the  spokes  after 
they  are  driven  into  tho  nub,  and  boring  the 
felloe  hole*  for  the  tangs.  Fig.  2  is  of  a  hollow 
auger,  for  use  in  a  large  brace  or  in  a  lathe,  or 
by  a  w  inch-handle,  fixed  to  a  frame  on  the  bench, 
as  shown  by  Fig.  3. 

Having  all  the  separate  parts  of  the  wheel  pre- 
pared as  much  as  you  can,  fix  the  hub  on  the  pit, 
and  assuming  that  a  2in.  cono  or  "  disch  "  is  re- 
quired for  the  finished  wheel  when  braced  with 
the  tire,  a  gauge,  or  strip  of  hard  wood,  is 
screwed  on  the  centre  of  the  face  of  the  hub,  to 
turn  round  as  the  hand  of  a  clock.  The  measure 
of  the  length  of  the  spoke  is  marked  upon  tho 
edge  of  the  stick  ;  from  that  mark  to  the  front 
edge  of  the  spoke  is  reckoned  tho  distance  re- 
quired for  the  wheel  to  be  ljin.  disch,  or  cone, 
before  the  tire  is  braced  on,  which  will  bring  it 
over  to  a  2in.  disch  when  on. 

The  mortising  of  the  hubs,  Fig.  1,  will  be  seen 
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alternate  mortise  is  Jin.  hick  warder  than  the 
other ;  thus  seven  of  the  spokes  have  to  be  framed 
and  shouldered  into  the  hub  at  a  greater  angle 
than  the  other  seven,  and  yet  all  of  them  ter- 
minate in  a  true  plane  at  the  felloe-rim.  The 
obvious  purposo  of  tho  "  back-set  "  spokes 
is  to  resist  the  strain  on  the  wheel,  which  is 
both  vertical  and  lateral  from  the  face  of  the 
wheel.  What  is  termed  the  "  forward  spoke " 
is  fimt  fitted  and  driven  slowly  half-wav  into  the 
mortise  in  the  hub,  and  then  tested  by  the  gaufre, 
to  insure  its  being  at  its  proper  forward  pitch, 
and  a  truo  radiation  from  the  centre.  The 
divergence  of  the  radiation  of  every  spoke  is 
estimated  and  reckoned  from  the  first  spoke  that 
is  driven.    No.  2  spoke,  of  course  is  a  bnek-set 


ft  a .3  . 


one,  and  require*  the  shoulder  to  be  about  Ath 
of  an  inch  more  bevel  than  the  forward  ones. 
Tho  learner  then  proceeds  in  the  same  way 
to  put  in  tho  rest  of  tho  spokes,  till  the  whole  of 
the  fourteen  are  framed  into  the  hub,  or.  as  it  is 
technically  termed,  "  spocched."  The  spoke*  of 
the  wheel  are  then  marked  off  with  a  cutting 
fixed  on  tho  edge  of  the  face-stick.  The 
this  gauge  indicate  the  place  of 
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til-  shoulders  on  which  the  felloes  rest  for  1 
ing  the  rim  of.  the  wheel.  The  felloes  are 
hnml  with  two  round  holes  to  receive  two 
which  have  born  shouldered  dnwn  with  what  is 
termid  a  •'  tanging  "  tool  [fig.  2),  which  is  often 
used  in  an  oidiriary  full-sized  bract*.  The  tang  of  a 
spoke  is  otherwise  tho  tenon  of  the  spoke,  which 
may  fea  either  round,  oral,  square,  or  "  double- 
ahouldcrod."  The  round  '•  tang  "  is  practically 
the  lie  *t ,  and  it  is  made  about  1  i  in .  diameter  to  tit 
into  heir's  slightly  smaller,  bored  through  the 
felloes  with  «n  ordinary  MMW-MMT  or  boring 
machine  (Fig.  ' ).  The  framing  of  the  felloes  on 
to  the  ■'  tangs  "  of  the  spokes  is  one  of  tho  most 
'wsontial  and  cri'ioal  parts  of  wheel-making,  and 
tho  operation  for  which  the  most  costly  mat  hincry 
is  manufactured  in  England  and  America,  on  such 
defective  principles  of  mechanical  construction, 
that  it  is  the  eanseoi  l  he  failure  of  many  machine- 
made  wheels.  This  n  ill  Kv  obvious  on  reference 
to  the  illustration  (Fig.  4),  whieh  shows  a  wheel 
with  the  spokes,  the  tangs  of  which,  A,  arc  shown 
to  bo  cut  at  right  angles  with  the  vertical  face  of 
the  wheel,  thus  weakening  tho  "tang"  by  cut- 
ting obliquely  screws  the  grain  of  the  wood,  and 
placing  tho  "  tang  "  so  that  its  line  of  resistance 
is  altered  from  an  end  to  an  oblique  side  thrust, 
i  the  cause  of  tho  "tang' ' 
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»ff.  Fig.  4.  B,  shows  the  upper  spoke  of  a  wheel 
with  the  "  tang"  of  the  spoke  cut  so  as  to  resist 
tho  lateral  thi-ust  to  which  it  is  subjected  during 
tho  wear  of  the  wheel,  and  it  has  the  whole 
strength  of  tho  wood  unimpnircd. 

Tho  felloes  arc-  laid  upon  the  spokes  of 
the  "  speeehed  "  wheel,  and  their  joints 
lit  toil  to  each  other,  forming  a  circle,  but  every 
joint  must  bo  an  eighth  of  an  inch  more  open 
<sn  the  outer  than  the  inner  circumference 
of  tho  fclloo  rim.  To  prevent  the  joints  of  the 
felloos  from  slipping  sideways,  a  *in.  hole  is  bored 
2in.  deep  into  the  end  of  each  felloe,  and  a  well- 
titling,  smooth,  oak  pin,  called  the  "  dowell,"  is 
driven  into  the  end  of  one  felloe  and  gradually 
into  tho  holo  in  tho  next  felloe,  and  thus  every 
felloe  ioint  is  keyed  together  bv  a  dowell.  The 
eads  of  tho  "  tangs  "  of  the  spokes  which  project 
throagh  the  holes  made  in  the  felloes  are  then  cut 
off  flush,  and  a  chisel  driven  into  the  end  of  each 
"tang,"  splitting  it  open  for  receiving  a  wedge 
of  wood,  which,  when  securely  driven  in,  fixes  the 
felloos  to  tho  spokes.  Tho  felloes  are  then  faced 
-  off  Jin.  narrower  on  the  front,  at  the  outer  edge, 
and  Jin.  at  tho  bo  k  to  suit  tho  tiro,  which  is 
mostly  Jin.  narrower  than  tho  felloe  at  its  base. 
Tho  inner  curve*  of  the  felloes  are  then  rounded 
■iff  with  the  draw-knife  and  spoke-shave.  Plan- 
ing off  tho  "  sole  "  of  tho  wheel  is  tho  next  job. 
The  learner  must  bear  in  mind  that  his  w  heel  must 
not  yet  be  a  true  circle,  as  each  felloe  is  a  segment 
of  a  slightly  larger  circle  than  a  finished  wheel, 
which  m.tk<w  the  felloe  rirn  an  eighth  of  an  inch 
higher  at  each  joint,  normuat  every  fclloo  rim- joint 
tit  close  to  tho  next  one,  but  o  space  of  at  least  a 
}in.  i*  allowed  at  some  one  of  the  joints  for  the 
purpose,  of  tho  tire  bonding  tho  felloes  on  to  the 
spokes,  and  making  the  wheel  a  truo  circle. 
The  reason  for  this  will  bo  explained  by  the 
operation  of  tin  in g  the  wheel,  which  is  done 
by  a  special  workman  called  a  lire- 


till  a  circle  is  formed.  Tho  ends  of  tho  iron  are 
up-set,  and  "  scarfed  "  and  welded  together. 

To  put  the  tiro  on  thus  would  be  wrong, 
although  it  is  done  by  many  coach-makers.  The 
whoel  being  a  cone,  its  edge  has  to  bo  planed 
square  with  tho  felloe  bearing  on  tho  ground, 
not  square  with  the  piano  of  tho  £aco  of  the 
wheel.  Fig.  f  will  show  a  wheel  with  a  cylin- 
drical tire,  which  hours  only  on  tho  ground  on 
the  front  edge  of  the  tire,  and  racks  tho  wheel 
at  all  its  joint*  in  going  over  rough  roods. 

Therefore,  the  tiro  should  be  coned  to  suit  tho 
"  disch"  of  tho  wheel.  This  is  done  very  simply 
by  holding  tho  tiro  on  tho  anvil,  ana  with  a 
sledge-hammer  beating  on  the  inside  of  one  edge, 
just  as  a  barrel -hoop  is  stretched  larger  on  one 
edge. 

The  tire  is  made  !in.  less  diameter  than  the 
wheel ;  but  when  red-hot  is  Jin.  more  diameter, 
so  that  it  drops  on  tho  wheels  cosily  when  it  is 
fixed  on  a  shoeing  platform.  Those  platforms 
are  sometimes  made  to  sink  into  a  shallow  well 
of  water  ;  but  tho  hot  tiro  may  bo  quenched  by 
two  or  three  cans  of  water  bang  kept  pouring 
over  it  till  it  is  cool.  Tho  sole  or  flat  part  of  the 
tire  has  to  bo  tapped  with  a  heavy  hammer,  to 
send  home  every  joint  as  the  tire  is  shrinking, 
and  bracing  every  part  of  the  whoel  together. 

The  final  operation  is  drilling  the  taj>er  holes 
in  tho  tires  and  riveting-up  with  taper  nvots  and 
burrs  on  Urn  inside  rim  of  the  felloes. 

A  well-made  wheel  will  want  but  littio 
dreasing-oi:  at  the  joint*. 

Being  tini^hed,  to  fix  the  "  boxes,"  or 
of  the  axle  in  the  hubs,  is  a  work 
to  make  the  wheels  spin  true. 

The  mid  Jo  of  the  hub  is  gouged  out  a  little 
larger  than  tho  "  box,"  and  it  dropped  in  its 
placo;  a  thin  chisel,  l}in.  wide,  is  driven  into 
the  hub  at  the  Kick,  about  {in.  from  the  box  in 
six  places,  and  thin  oak  wedge*  are  driven  down 
a  little  way  ;  then  the  wheel  is  spun  on  the  axle, 
and  the  hub  is  trned,  and  tire-edge  at  the  same 
time,  by  driving  home  the  wedges  till  tho  wheel 
spin*  truly.  Tho  front  of  the  hub  is  served  the 
samo  way",  and  a  alight  recess  cut  for  tho  brass 
oil -cap  in  front.  Tho  wood  and  ironwork  el  the 
dog-cart  is  now  completely  finished  for  the 
painter  and  trimmer  to 
paint  and  lining. 


A  straight  bar  of  iron,  l^in.  by  Jin.,  is  passed 
between  three  strongly -sot  rollers;  the  winding 
round  of  one  draws  the  iron  into  n  curve  against 
the  other  two;  or,  in  the  absence  of  this  machine, 
tho  tire  fo  hammered  over  a  hollow  block  of  iron 


IMPEOVEMEKTS  IK  ETCHING  OK 
GLASS. 

IN  Vol.  XXXI.,  page  66,  wo  gave  a  translation 
of  an  article  by  Dr.  W.  Urucne,  of  Berlin, 
describing  on  improved  process  of  etching  on 
glass,  in  relief  or  opaque.  Tho  process  has  been 
recently  iwtented  in  this  country  by  Mr.  E.  C. 
Hancock,  of  Worcester,  as  o  communication  from 
Dr.  W.  tiruene,  of  Berlin,  on  whoso  behalf  pro- 
tection is  claimed  for  the  direct  result  of  a 
matted  pattern  bv  tho  corrosion  of  fluoric  acid, 
and.  the  process  oi  vitreous  etching  described  as 
follows: — Aqueous  fluoric  acid  dissolves  glass 
without  exercising  a  visible  influence  upon  the 
remaining  surface,  leaving  it  approximatelv 
bright.  Profiting  by  this  peculiarity  in  its  our- 
roding  power,  the  inventor  use*  materials  which 
have  before  been  thought  comparatively  useless 
in  consequence  of  their  feeblo  resisting  capacity. 
I  hem.'  suluit  trices  if  placed  upon  glass  in  verj  thin 
foyers,  and  even  dried  and  hard,  will  yield  in  a 
few  seconds  to  n  solution  of  fluoric  acid  in  water 
if  the  solution  is  concentrated.  Being  simply 
used  for  the  abovo  purpose,  very  faintly  marked, 
and  bright  result*  will  lie  Seen,  but  if  powdered 
when  placed  upon  tho  surface  of  the  glass  with 
very  finely  divided  metal,  copal,  or  other  sub- 
stance, resisting  the  action  of  tho  acid  for  a 
longer  time,  and  allowing  them  to  dry  on  after 
treating  them  with  the  acid,  there  is  obtained  at 
once  a  more  or  les*  matted  result.  Tho  practical 
advantage  of  this  invention  is  that  tho  corrosivo 
action  being  very  quickly  performed,  those  part* 
of  the  pattern  required  to  bo  bright  need  not  be 
covered  by  any  resists  whatever.  Only  feebly 
resisting  substances  being  required,  which  would 
be  useless  for  tho  ordinary  method  of  procedure, 
not  only  all  the  well-known  methods  of  drawing 
with  a  brush,  pen,  stylus,  Ac,  can  bo  used  for 
putting  the  drawing  on,  but  impressions  by  all 
available  methods  of  mechanical  printing,  typo- 
graphy, lithography,  gloss,  zinc  and  copper-plate 
printing,  4c,  as  well  as  elastic  stamping.  Dr. 
Oruene  takes  advantage  of  thin  and  thick  resists, 
using  sometimes  tine  and  coarse  materials  for 
thereby  a 


once  of  different  density  or  grain.  In  a  drawing 
one  con  therefore  obtain  different  and  variegated 
shading  bv  the  simple  use  of  various  materials  in 
the  same  drawing.  In  describing  the  meant 
operandi,  he  divides  the  process  into  two  port*, 
firstly,  the  simple  process  by  whieh  a  matted  pat- 
tern or  drawing  is  put  upon  the  glass :  and 
secondly,  the  double  process,  by  which  a  bright 
pattern  may  bo  reserved  upon  the  glass,  the 
ground-work  of  tho  gloss  being  matted  or 
deadened. 

Simple  /Voorsi. — First,  I  put  tho  drawing  upon 
the  object,  either  by  hand,  transfer,  or  direct 
printing,  with  almost  any  oil  or  varnish  mixed 
with  a  little  colour  to  render  it  visible.  I  then 
powder  it  by  means  of  a  brush  or  a  tuft  of  cotton- 
wool,  or  in  other  suitable  manner  with  pulverised 
metal,  copal,  or  such  similar  sulwtances.  I  find 
what  is  commercially  known  as  bronze  powder  " 
very  suitable  for  the  purpose.  After  hiving 
dried  it,  I  dip  it  into  fluoric  acid,  or  that  may  also 
be  put  on  with  a  brush,  if  desirable.  After  a 
few  second*  tho  powder  begins  to  shale  off.  I 
then  wash  it  in  water.  It  is  not  necessary  to 
remove  the  greasy  printing  colour ;  the  fluoric 
acid  destroying  it,  it  come*  off  in  tho  water. 

Jteublf  l*nct*», — First,  I  {stint,  draw,  or  print 
the  pattern  in  a  material  resisting  fluoric  acid, 
such  material*  being  well  known.  When  dry  1 
oil  over  tho  whole  surface  by  means  of  on 
ordinary  printer's  competition  roller,  with  a 
greasy  printing  coiouror  oil  varnish,  powder;  treat 
with  acid  and  wash,  us  described  in  the  simple 
process.  I  then  remove  tho  resist  pattern,  either 
with  an  alkaline  solution,  benzine,  alcohol,  or 
like  solvent.  Instead  of  applying  the  acid  us  a 
bath,  or  by  a  brush,  I  apply  it  in  the  form  of  fine 
sprav.  A  very  important  f  nature  of  the  invention 
is,  that  whereas  other  patterns  or  designs  in 
vitreous  etching  are  depressed  below  the  surface, 
tho  "  deadened  "  or  "matted  "  portion  produced 
bv  the  above  process  is  raised  almvo  the  surface. 
The  powdered  materials  allow  tho  acid  to  flow 
between  the  particles,  thus  leaving  a  series  of 
minute  spot*  or  hole*  between  each  particle, 
caused  by  tho  acid  directly  attacking  the  minute 
uncovered  portions,  and  indirectly  attacking  tho 
particles  forming  the  resist  (leaving  them  deadened) 
and  thus  a  series  of  minute  and  imperceptible 
holes  or  depressions  produce  the  deadened  effect . 
The  pattern  may  bv  be  arranged  to  be  bright  and 
incised,  while  the  ground-work  is  dead  ami 
intaglio  ;  or  the  lattern  ituiv  be  in  intaglio,  i 
the  i 


SIMPLE    PR0CES8  IK  QUAKTTTA- 

TIVE  CHEMICAL  ANALYSIS. 

ILTIIATTOX.—  To  separate  precipitates  wo 
have  recourse  to  filtration,  llua  is  done  \>y 
passing  the  fluidcoutainmgthc  precipitate  through 
filtering  paper :  the  liquid  passes  freely,  while  th* 
insoluble  matter  is  retained.  Swedish  filte 
paper,  cut  in  circular  form,  is  thu  best  and 


F 


>"/  C  .  B 


r  t  c  y 


£■  /  C  .  4  .  r  /  C.B 


convenient.  To  prepare  such  paper  for  filtering, 
a  single  sheet  is  taken  and  folded,  first,  across  tho 
centre,  then  with  another  fold  making  o  quadrant. 
By  opening  one  of  tho  outside  folds  a  cone  is 
formed,  which  should  fit  exactly  into  the  funned. 


without  quite  reachingtothetop  (sec  Figs,  H  and  » . ) 
The  beaker  placed  underneath  the  funnel  in  the- 
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filtering  stand  should  be  so  adjusted,  that  the  end  of 
the  funnel  centos  in  contact  with  its  aide :  the  liquid 
will  then  flow  quietly  during  filtration  without 
spurting.  Before  commenting  to  Altar  it  is 
usual  to  allow  the  precipitate  to  subside  a  little, 
then  taking  up  the  basin  in  the  left  hand,  and 
a  stirring-rod  in  the  other,  hold  the.  lip  of  the 
dish  over  the  funnel,  ut  the  same  time  placing  the 
stirring-rod  in  an  upright  positmn  against  it ; 
cause  the  fluid  to  run  down  the  stirring-rod  into 
the  filter,  directing  the  stream  against  the  thick 
aide,  not  into  thy  bottom,  or  a  hole  might  bo 
nuidc  in  the  paper.  Of  course  it  is  absolutely 
essential  that  there  should  not  be  the  slightest  low 
— the  particles  adhering  to  tho  rod  must  be 
washed  off  into  the  filter,  likewise  the  remaining 
portion*  of  tho  precipitate  at  tho  bottom  of  the 
basin,  by  means  of  the  washing  bottle.  Do  not 
allow  the  precipitate  to  quite  fill  tho  filter. 
Sometimes  precipitates  are  in  so  fine  a  state  of 
division  that  they  partially  pass  through  the 
pore*  of  the  paper.  When  this  occurs,  the  first 
portions  of  the  nitrate  ran  be  returned  te  the 
filter  until  it  passes  through  perfectly  clear. 
Bef are  commencing  to  filter  moisten  the  paper  in 
the  funnel  with  water. 

Washing.  —  lUtaniatioH.  •—  All  extraneous 
soluble  matter  must  be  sepanitel  from  tho  pre- 
cipitate by  washing.  After  allowing  the  bulk 
of  the  fluid  to  drain  through  tho  filter,  by  a 
gentle  stream  of  hot  water  from  tho  washing 
bottle,  detach  the  preeipitate  round  tho  upper 
edge  of  the  filter  until  it  collects  in  tho  bottom  ; 
more  water  is  then  passed  through,  and  continued 
till  tho  washings  are  entirely  free  of  tho  substance 
which  is  being  washed  out.  lVncipitetea  which 
fall  readily  to  the  bottom  of  the  vessel  may  bo 
partially  washed,  previous  to  filtration,  by  decan- 
tation  ;  the  supernatant  clear  liquid  is  poured  off 
earef ullv  without  disturbing  the  sediment ;  water 
is  added*;  again  allowed  to  subside,  and  poured 
off,  and  so  on  its  often  as  necessary. 

I3nitu.fi. — After  the  process  of  washing  is 
complete  the  filter  and  contents  should  bo  dried 
before  ignition,  by  placing  them,  along  with  the 
funnel,  in  the  water-oven  ;  or  simply  allowing 
them  to  remain  on  the  filter  stand,  covered  with 
a  piece  of  porous  paper  as  a  protection  from  dust, 
until  quite  dry,  or  nearly  so  :  tho  precipitate  is 
then  ready  for  burning.  A  platinum  crucible  is 
best  for  this  purpose  ;  but,  with  care,  a  piece  of 
platinum  foil,  with  the  sides  turned  up,  forming 
a'tanall  tray  about  2in.  square,  as  in  rig.  6,  will 
tie  found  very  suitable  in  moat  cases.  The  filter 
with  the  precipitate  is  folded,  laid  in  the  centre 
of  tho  foil,  and  the  whole  placed  on  a  wire 
triangle,  and  supported  over  tho  (lame  of  a  Hurux-n 
lamp,  till  the  paper  iB  entirely  consumed,  Fig.  G. 
When  the  substance  suffers  change  by  burning 
with  carbonaceous  matter,  it  must  first  be 
separated  from  the  pajier  and  tho  paper  burned 
afterwards.  A  sheet  of  smooth  paper  is  spread 
upon  the  table,  and  on  this  U  placed  the  platinum 
crucible  or  foil,  then,  by  very  gentle  friction 
applied  to  tho  sides,  as  much  as  possible  of  the 
precipitate  is  detached  from  tho  filter  and  trans- 
ferred to  tho  crucible.  When  this  is  accomplished, 
the  filter  is  rolled  up,  a  piece  of  platinum  wire 
twisted  round  it,  and,  by  that  means,  held  and 
incinerated  in  such  a  way  over  the  crucible,  that 
the  ash  may  drop  into  it ;  any  particles  left  on 
tho  sheet  of  paper  are  likewise'carefully  removed 
into  the  crucible.  When  the  precipitate  has  been 
ignited  on  platinum  fuil,  it  should  be  weighed  in 
a  tend  watch-glass.  If  a  crucible  has  been 
employed,  they  may  be  weighed 
the  weight  of  tho  crucible  deducted 

£vpvratum. — It  sometimes  becomes 
to  reduce  the  bulk  of  a  liquid  ;  this  is  effected  by 
evaporation,  cither  in  glass  orporoclain,  over  tho 
flame  of  the  lump,  or  on  the  sand-bath.  Actual 
ebullition  should  bo  avoided  as  much  as  possible, 
since  it  occasions  loss  by  portion*  being  projected 
over  the  sides  of  the  vessel. 

1  think  1  have  now  given  sufficient  instructions 
in  manipulation  to  enable  tho  student  to  com- 
mence an  exercise  in  analysis,  and  will  proceed 
to  describe  a  process  for  the  estimation  of  cal- 


It  will  lie  advisable  to 
until  the  results  agree. 

The  weight*  and  results 
a  book. 

Distilled  water  must  always  ho  used  in  analysis, 
and  making  the  various 


previously  ground  to  a  fine  powder  in  the  mortar, 
transfer  to  a  porcelain  basin  holding  about  lOta., 
add    W    cubic    centimetres    of    water,  then 


drop  in  cautiously  hydrochloric  acid  till  all 
effervescence  ceases  ;  stir  it  round  with  stirring- 
rod,  and  heat  gently  to  boiling,  either  on  the 
sand-bath  or  over  the  reduced  flume  of  a 
rose  burner.  Prepare  a  filter,  then  filter 
the  solution  into  a  beaker,  and  wash  with  lioiling 
water  by  means  of  tho  washing  bottle.  Tour  the 
filtrate  into  a  dean  porcelain  Win,  wash  out 
dregs  from  beaker  :  then  add  a  solution  of  about 
1  'Ogram  of  ammonium  oxalate,  and  thereafter 
ammonia  till  the  liquid  smells  of  it ;  heat  gently  to 
boiling  ;  then  filter  cautiously  and  wash  the  pre- 
cipitate well  with  boiling  water.  Dry  the  filter  and 
contents  in  the  water-oven,  and  ignite  on  platinum 
foil  or  crucible,  at  a  law  rrd  hrnt,  A  higher 
temperature  tends  to  decompose  tho  calcium  car- 
bonate, of  which  the  precipitate  now  consists, 
into  caustic  lime.  As  a  safeguard  it  will  be  well 
when  it  is  completely  incinerated  to  withdraw  the 
lamp  and  moisten  tho  precipitate  while  yet  on 
the  platinum  with  a  few  drops  of  ammonium  car- 
bonate dropped  from  a  pipette  or  the  end  of  a 
stirring-rod,  and  reheating  at  a  low  temperature. 
After  allowing  time  to  cool,  cautiously  transfer 
tho  platinum  foil  with  the  precipitate  to  a  small 
flat  plate,  cover  with  an  invert's!  Isakcr,  convey  to 
tho  balance  and  weigh.  The  weight  represents  the. 
amount  of  calcium  earlionate  in  one  gram  of  the 
snmplc.  from  this  datum  the  percentage  of 
calcium  (lime)  is  easily  calculated.  100  parts  of 
calcium  carbonate  (CbCOj)  represent  A6  of  lime 
(CaO).  . 

j\'u/<.— It  must  not  be  forgotten  that  filtering- 
paper  leaves  tracts  of  ash  (about  ••>  per  cent.) 
when  burnt.  Before  using  any  for  tho  purpose 
of  analysis,  tho  quantity  of  ash  which  a  given 
weight  of  it  affords  should  be  ascertained.  In 
each  analytical  experiment  tho  weight  of  the 
filter  employed  being  approximately  known,  it  is 
easy  to  estimate  the  amount  of  ash  which  it 
would  yield,  and  to  deduct  this  from  the  gross 
weight  vf  the  precipitate.  Esthos 


THE  preliminary  report  of  the  committee 
appointed  by  the  British  Association  in  1881 
to  determine  the  liest  gauge  to  use  for  the  manu- 
facture of  small  screws  has  been  printed,  and  those 
interested  will  have  now  the  exac  t  state  of  the 
question  before  them.  As  we  stated  on  p.  10,  tile 
committee,  at  its  request,  was  reconstituted  at 
the  last  meeting  of  the  British  Association,  and 
granted  a  sum  of  £20  for  tho  construction  of 
some  gauges.  From  several  letters  which  have 
appeared  in  our  columns,  it  will  be  seen  that  the 
question  of  a  uniform  gauge  fur  screws  is  of  great 
importance  to  the  manufacturing  world  ;  but 
although  it  is  more  than  tO  years  since  Sir  Joseph 
Whit  worth  first  made  known  his  system,  it  is 
unfortunately  a  fact  that,  so  far  as  screws  smaller 
than  a  quarter  of  an  inc  h  in  diameter  are  concerned, 
the  threads  and  pitches  vary  almost  as  much  as 
the  size  of  tho  buildings  in  which  they  are  mad 
Perhaps  some  of  this  diversity  is  duo  to  the  fact 
that  there  is  no  uniform  wire-gauge;  hut  as  then 
is  a  possibility  that  a  standard  for  wires  will  bo 
adopted  shortly  (tho  development  of  electricity 
rendering  it  more  than  over  necessary),  a  good 
opportunity  will  be  afforded  for  also  bringing 
about  a  standard  gauge  for  small  screws.  Tho 
subject  was  brought  before  the  British  Associa- 
tion in  1881  by  Mr.  W.  H.  Prcece,  who  pointed 
out  that,  although  the  Whitworth  gauge  is 
invariably  adopted  for  bolts  and  screws 
mill-work  and  engineering,  no  general 
system  ha*  been  applied  to  tho  smaller  screws  used 
in  clockwork,  philosophical  instruments,  or  the 
now  numerous  electrical  appliances.  In  fact,  he 
said,  gauges  and  scrcw-platos  almost  equal  in 
number  tho  makers  engaged  in  the  trade.  An 
instance  was  brought  under  tho  notice  of  the 
committee  in  which  a  manufacturer  had 
to  execute  an  order  for  a  number  of 
railway  signal  appliances  to  three  sample 
which    contained  between  them 


twenty-one  screws  of  different  threads,  not  one 
of  which  matched  the  tools  in  the  manufacturer's 
shop.  There  is.  in  fact,  no  recognised  form  of 
thread,  no  specified  number  of  threads  per  inch, 
and  the  consequence  is,  great  inconvenience  in 


making  repairs,  which,  of  necessity,  ore  more 
costly,  and,  as  a  rule,  less  officiont  than  they 
woul'd  be  if  a  standard  gauge  were  adopted  by 


consistent  and  uniform  system  would  facilitate 
the  construction  of  apparatus,  would  render 
rvjairs  easier,  speedier,  and  cheaper,  and  would 
reduce  the  expense  of  equipping  workshops  with 
a  needless  array  of  rather  expensive  tools.  That 
proposition  does  not  admit  of  dispute,  and  the 
question  is.  What  shall  the  system  be  *  tSo  far, 
the  British  Association  Committee  haR  been 
unable  to  do  more  than  recommend  that  the  unit 
of  length  should  bo  the  "  mil  "  (that  is  the 
thousandth  of  an  inch'.  »hi!e  the  decimal  system 
should  bo  adopti-d  to  express  dimensions; 
ami  that  the  form  of  thread  should  be  the 
Whitworth,  not  only  because  it  is  well  known, 
but  because  experience  has  shown  that  it  is 
nnsurpassid.  The  committee,  howovcr,  are  not 
unanimous  on  all  point*,  and  would  be  influenced 
doubtless  by  the  opinions  of  those  directly  in- 
terested in  the  question  ;  hence,  manufacturers 
and  others  should  make  their  views  known  as 
soon  as  possible.  Some  little  time  ago  the  Society 
of  Arts  of  Geneva  took  up  the  question,  and 
issued  a  report  in  1878,  in  which,  having  deter- 
mined the  mathematical  equations  to  curves  that 
most  closely  oorre»pond<sl  with  the  ratio*  of 
diameter  to  pitch  found  in  practice,  they  adopted 
the  set  which  most  nearly  represented  "the  mean 
average  proportion*  of  the  screws  in  various 
shops  unci  in  chffercr.t  countries.  The  Swiss 
committee  took  1mm  pitch  as  the  basis  of  their 
system.  It  was  agreed  that  such  a  pitch  was  bout 
adapted  to  a  screw  having  a  diameter  of  tlmru. 
The  form  of  thread  adopted  was  triangular,  the 
angle  being  47$J  ;  the  depth  was  three-tilths  ol 
the  pitch,  the  top  being  rounded  off  by  n  radius 
of  one-sixth,  and  the  bottom  by  a  radius  of 
one- fifth  of  the  pitch.  The  re[Kirt  contain*  a 
table  of  Swiss  screws,  giving  the  pitch  and 
diameter  in  millimetres  and  mils,  with  the  num- 
ber of  thread*  per  inch,  from  No.  '25  to  0.  Bacli 
pitch  of  tho  series  is  nine-tenths  of  that  which 
succeeds  it :  thu».  No.  Ois  1mm.,  No.  I,  O  ttOmm.. 
No.  2,  0  81mm.,  and  so  on.  The  Swiss  system  is 
Vt i  v  complete,  but  there  are  reu-«tori*  which  pre- 
vent the  committee  from  recommending  it* 
adoption  in  its  entirety.  The  committee  point 
out  th  :t  tho  slowness  with  which  Sir  Joseph 
Whitworth'*  system  was  adopted  was  probably 
due  to  the  fact 'that  it  was  put  forward  by  an  in- 
dividual, and  as  an  instance  of  the  power  of  an 
association  t»  secure  immediate  and  universal  at- 
tention, they  mention  the  reception  accorded  to 
the  system  of  units  of  electrical  mtasurement* 
sanctioned  by  tlie  British  Association  :  they  ex- 
press the  hope  th  if  a  similar  result  may  follow 
their  recommendations  in  respect  to  screw-gauges. 
The  cases  are  not  ;i  [together  on  all  fours,  for 
where  a  inanufncturirig  firm  has  a  scries  of  taps 
and  dies  suited  to  the  u.-rk  they  turn  out,  there 
is  little  inducement  for  them  to  throw  Iheni  on 
the  Bcntp-hcap,  whereas  ti-cy  can  alter  their  price 
lists  with  a  stroke  of  the  p.  :i.  Nevertheless,  we 
believe  that  if  the  committee  of  tho  British  Asso- 
ciation, which  number*  amongst  its  members,  Hir 
J.  Whitworth,  Dr.  Siemens,  Jlr.  Stroh,  Mr. 
Beck,  Mr.  Preecc,  ami  Jlr.  Utimcr  Clark, 
recommend  a  gauge  which  hangs  together  a* 
well  as  the  Swiss  gauge,  there  can  be  little  doubt 
that  it  will  bo  only  a  matter  of  time  for  it  to 
become  universal  throughout  this  country,  and 
amongst  those  Continental  machinistt  who  arc  iu 
the  habit  of  copying  the  works  of  our  engineers. 
Tho  metrical  system  was  not  recommended 
because  the  manufacturing  interests  are  wedded 
to  the  British  inch,  it*  multiples,  and  sub-mul- 
tiples,  and  the  committee  thought  it  would  be 
unwise  to  adopt  a  system  which  might  jeopardise 
tho  introduction  of  that  with  which  they  arc 
more  immesliatelv  concerned — a  i 
thread. 


FLEXIBLE  WINDOWS  FOR  DARK 
TENT  * 

Y  invention— for,  although  there  is  not  much 
in  it  that  is  actually  new,  I  think  I  am  justi- 
fied in  calling  it  an  invention— is  one  which  may  be 
of  very  little  use  to  professional  X'hosbgraphers  or 
to  those  amateurs  who  are  pewwaised  of  plenty  ol 
mean*,  and  who  can  therefore  easily  procure  lot* 
of  double  dark  slides  or  such  a  camera  as  thai 
shown  by  our  friend  Mr.  Wane  at  a  recent  meeting  , 
but  to  amateurs,  like  myself,  of  limited  means, 
fond  of  u.i  art.  and  pursuing  knowledge  under 
eliflkultiea,  I  think  it  may  prove  to  be  of  some 
servise.  It  is  a  window  for  a  changing  tent  for 
open-air  work,  and  I  make  it  thus  :-On  a  woU- 
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polished  plate  of  (•Iom  I  pour  a  film  of  plain  collodion. 
White  this  in  drying  I  dissolve  twenty -fire  grains  of 
geUtinc,  and  four  grains  of  bichromate  of  potassium 
in  one  ounce  of  water.  Then  I  dissolve  four  grain* 
of  nitrate  of  silver  in  half  an  ounce  of  water,  and 
mix  the  two  solutions.  This  forms  a  dark  red 
emulsion,  which  I  filter  to  expel  air-bubbles.  I 
then  warm  the  collodionised  plate  and  pour  on 
sufficient  emulsion  to  form  a  film  of  the  tint  required, 
and  sot  it  aaide  to  dry.  When  dry,  I  put  over  it 
another  film  of  plain  gelatine  to  strengthen  and 
protect  it.  I  show  you  the  result.  In  its  present 
state  it  would  not  stand  much  rough  usage,  and  I 
therefore  mount  the  window  so  made,  on  thin 
Turkey  cotton  with  gelatine,  and  give  it  a  coat  of 
copal  varnish,  after  which  I  fasten  it  in  its  place  in 
the  dark  tent.  I  show  you  my  completed  window. 
As  I  hare  said,  there  is  nothing  new  in  any  part 
of  it  ;  all  the  novelty  I  claim  is  the  utilisation  and 
combination  of  other  men's  ideas,  and  applying 
these  to  the  object  in  view.  My  window  has  one 
thing  to  recommend  it— it  fulfils  all  the  conditions 
ueefeMiry  in  an  article  of  the  kind.  It  is  non- 
actinic — as  perfectly  non-actinic  as  anything  short 
of  total  darkness  can  well  be.  I  have  exposed 
exceedingly  sensitive  plates  under  it  to  the  full 
glare  of  the  auu  —  of  course  for  as  short  a  time  as 
possible — without  a  trace  of  fog.  It  admits  quite 
sufficient  light  to  enable  the  operator  to  change  his 
I  snow  you  a  few  prints  from  negatives 
I  tn  the  light  transmitted  through  such  a 
It  is  cheap :  the  whole  thing  von  be  made 
for  less  than  twopeuee.  It  is  easily  made :  every 
one  who  dabbles  in  photography  has  the  whole 
of  the  ingredients  and  apparatus  at  his  hand,  and 
the  process  is  simple.  It  is  perfectly  flexible  :  it 
may  lie  rolled  up  or  folded  with  the  tent  in  any 
way  the  operator  chooses  ,  and  practically,  with 
ordinary  usage,  it  it  indestructible.  Light  only 
improve*  it  by  rendering  it  more  and  more  uisotubl 
It  Is  waterproof:  I  had  to  take  shelter  under  my 
tent  once  in  a  thunder-storm,  and  had  to  roll  it  up 
wet  after  the  shower  was  over ;  it  remained  so 
rolled  up  all  night,  and  was  only  thoroughly  dri 
when  I  K»t  home  two  days  afterwards,  and  it  isn 
a  bit  the  worse.  Indeed,  the  window  in  my  dark 
tent,  after  one  month's  constant  use,  and  prett  * 
hard  usage,  too,  is  as  good  as  on  tho  day  I  j  ut 
it  in. 


lower  carbon  and  through  the  frame  of  the  lamp  to 
negativo  binding-screw  Sl.  The  side  rods  are  in- 
sulated from  each  other,  and  the  ends  of  the  coils 
of  the  electro-magnet  F  F  are  connected  to  the 
binding-screws  S  S1  thus  placing  the  electro-magnet 
F  in  derivation  from  the  arc. 

The  action  of  the  lamp  is  as  follows :  The  carbons 
in  the  lamp  being  separated,  the  only  path  for  the 
oloctric  current  is  through  the  coils  of  fine  wire  on 


the  shunt  eloctro- magnet,  and  as  the  entire  current 
"rough  these  coils  the  magnet  will  become 
ful  and  will  attract  the  iron  bar.  When 
this  takes  plane,  the  carbons  oomo  into  contact  with 
each  other ;  for  the  lever  will  allow  the  metal  collar 
to  loosen  the  carbon  holder,  which  slides  through 
its  bearings  by  gravity.  The  contact  of  thecarbons, 
however,  completes  what  is  technically  called  the 
main  circuit — i.e.,  it  allows  the  current  to  pass 
through  them,  the  proportion  of  tho  current  in  the 
two  circuits  (the  main  and  the  shunt)  being  inversely 
proportional  to  their  resistance.  Hut  tho  coils  on 
the  shunt  electro-magnet  being  wound  with  very 
fine  wire,  the  resistance  of  the  shunt  circuit  is  much 
greater  than  tho  resistance  of  the  main  circuit 


THE    'LEVEE"  ABC  LAI! P. 

TlfERF.  ore  a  large  number  of  arc  lam;*  already 
in  the  market,  each,  of  course,  cl  liming  cer- 
tain merits  of  its  own ;  but  there  is  one  to  be  seen 
in  the  Tropical  Department  of  the  Crystal  Palace 
which  attracts  attention  from  its  t impurity.  The 
"  Leve  r  "  arc  lamp  (patented  by  C,  Lever,  of  Bow- 
don,  Cheshire)  differs  from  all  others  in  several 
important  jarticuUrs.  In  most  lamps  it  is  usual  to 
have  on  electro-magnet  or  solenoid  in  circuit  with 


the.  cirbou  points  to  separate  them,  thus  forming 
the  arc  ;  and  also  a  shunt  eh  clro-magnet,  or  scleu- 
oid,  1 1  regulate  the  arc  in  each  lamp  when 
several  Unips  ore  worked  on  a  single  circuit,  tech- 
nically called  a  "serna."  This  is  true  of  the 
"Brush,"  "  Weston."  and  other  well-known  sys- 
tems." One  of  the  advantages  of  the  "  Lever  "  are 
lamp  is  that  it  disprn-.es)  altogether  with  one  of  those 
magnets— tho  one  technically  termed  the  "main," 
and  is  regulated  solely  by  the  shunt  magnet  or 


regulated  solely  by 
solenoid. 

This  system  claims  nuperiority  on  tho  grounds  of 
simplicity,  reliability,  steadiness,  and  regularity. 
It  is  also*  more  economical  as  regards  the  current, 
since  it  docs  away  with  the  use  lens  resistance  of  the 
main  magnet,  or  solenoid  ;  hence  a  greater  number 
of  "Level  "  lamps  can  be  worked  in  single  tin  nit 
by  the  same  current  than  any  of  the  ordinary  type. 
Instead  of  allewing  the  carbon  points  to  come  into 
contact  with  each  other  before  the  electric  current 
is  sent  through  the  lamp,  as  is  usually  the  cose,  the 
process  is  reversed  in  the  "  Lever  "  lamp,  and  the 
carbons  are  separated  from  each  other  by  means  of 
a  spring  acting  on  a  lever,  which  tilts  a  metal  collar 
the  carbon  holder,  and  thus  raises  tho 
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carbon  to  form  the  arc.  A  small  bar  of  iron,  havini 
rews  pas 
■  MM 

tlie  lever,  and  underneath  this  bar  of  iron,  or  anna- 


two  Iron  screws  passing  through  it,  with  Urge 
heads  for  the  purpose  of  adjustment,  is  also  fixe 


ture  as  it  is  called,  are  the  poles  of  the  shunt  electro- 
magnet.  So  simple  is  the  construction  that  it  can 
bo  made  at  a  price  from  25  to  30  per  cent,  below 
any  other  arc  lamp  now  in  the  market. 

In  the  illustration '. — A  is  the  armature,  L  tho 
lever,  1)  tho  spring,  E  is  the  nut  for  adjusting  the 
tension  of  the  spring  D,  and  I  is  a  projection 
attachod  to  the  lever  L,  which  cants  or  tilts  tie  clip 
B  by  means  of  spring  I) ;  O  is  the  set  screw  for  ad  - 
j lusting  the  length  of  arc.  The  iron  screws  J  J, 
with  large  heads  passing  through  the  armature  A, 
serve  as  adjustable  pole-pieces,  and  can  be  secured 
by  means  of  lock-nuts  J '  J 1 ;  K  is  the  dash-pot,  and 
8  8'  are  the  binding-screws  from  which  the  electro- 
magnet U  is  shunted  or  derived.  The  current  enter- 
ing at  the  positive  binding -screw  S  passes  through 
the  uiauUtod  flexible  wire  or  cable  8"  to  the  upper 
carbon  holder  C,  from  th?nce  through  the  arc  and 


mm 


Lbeside 


alternating-cuiTTOt  dynamo  machW,, 
ing  very  much  less  to  make— for  the  latter  require 
a  separate  dvnamo  to  excite  their  magnets.  With 
the  "  Lever  '  lamp  the  cheapest  and  simplest  form 
of  continuous-current  dynamo  can  be  used,  and  in 
order  that  tho  machine  may  excite  itsolf,  although 
the  resistance  in  the  main  circuit  is  too  great  for  it 
to  do  so  through  that  resistance  when  the  carbons 
aro  separated,  a  simple  electro-magnetic  switch 
at  the  machine  permits  of  its  doing  this  in  the 
following  manner :  Connected  to  the  terminals  or 
binding  screws  of  the  dynamo  machine  are  the  ends 
of  two  coils  of  wire,  which  are  wound  over  the 
limbs  of  a  horseshoe  electro-magnet  to  a  metal  stud 
fixed  on  a  board,  which  bv  means  of  a  spring 
contact  moving  through  an  armature  capable  of 
rotating  a  short  distance  opposite  to  the  poles  of  the 
electro-magnet  on  a  pivot,  allows  the  dynamo 
machine  to  exeito  itself  through  the  coils  on  the 
electro-magnet.  Now,  when  the  dynamo  machine 
has  excited  itself  and  is  ready  to  supply  the  current, 
the  electro-magnet,  becoming  magnetised,  attracts 
its  armature,  causing  the  contact-piece  to  leave  the 
metal  stud  and  thus  to  break  the  current  formed  by 
its  coils.  Immediately  this  takes  place  the  current 
goes  through  the  shunt  electro-magnets  on  the 
lamps — that  is,  when  there  are  a  -number  in  series 
or  single  circuit — and  causes  them  to  form  their  area 
as  already  explained.  Instead,  therefore,  of 
having  an  electro-magnet  or  solenoid  in  each  lamp 
to  form  the  arc,  in  the  "  Lever"  system,  there  is 
only  one  electro-magnot  to  form  the  arcs  for  any 
number  of  lamp*  that  a  dynamo  machine  will 


through  the  c 


current 

goes  through  tho  carbons  and  very  little  through 
the  shunt  circuit.  This  causes  the  electro-magnet 
to  lose  nearly  all  its  magnetism,  whereupon  the 
spring  again  pulls  up  the  lever,  and  with  it  the 
carbon-rod.  thus  forming  the  arc.  This  action  take* 
place  almost  instantaneously.  When  the  carbons 
burn  away,  the  distance  between  them  becomes 
greater,  or  in  other  words,  the  resistance  in  the 
main  circuit  is  increased.  This  causes  more  current 
to  pass  through  the  shunt  electro-magnet,  which, 
becoming  stronger,  again  attracts  the  armature  and 
lowers  the  carbon -rod.  In  practice,  it  is  found  that 
there  is  scarcely  any  perceptible  motion  of  the  lever 
when  the  arc  is  burning,  for  the  shunt  electro- 
magnet and  the  spring  acting  on  the  lever  in  oppo- 
site directions  to  each  other  make  a  perfect  balance, 
or,  in  other  words,  establish  an  equilibrium  result- 
ing in  a  steady  and  regular  light.  It  is  this  balancing 
of  Use  antagonistic  forces  of  the  spring  and  the 
shunt  electro -magnet  on  the  lever  aud  causing  it 
to  alter  the  position  of  the  carbon  points  by  means 
of  the  metal  collar,  which  constitutes  one  of  the 
peculiarities  of  the  "  Lever  "  lamp.  Other  methods 
of  obtaining  this  result,  without  the  use  of  the  metal 
collar,  are  also  claimed. 

There  is  yet  another  important  feature  in  con- 
nection with  the  working  of  the  "  Lever  "  lamp. 
Continuous-current  dynamo  machine*-  i.e.,  ma- 
chines which  always  generate  currents  in  one 


LATHE  SPINDLES.' 

INDEAVOUKS  have  been  recently  made 


ENDEAVOURS  have  been  recently  made  to 
show  the  importance  of  using  the  an  til- princi- 
ple rather  than  the  jStUU-ytiadph  in  designing 
machine  tools.  This  applies  with  ssrpecial  pertin- 
ence to  engine-lathes,  but  the  average  lathe  of  to- 
day is  found  wanting  not  only  in  respect  to  the 
inert  hi  of  its  ports,  but  in  their  actual  si.v  and 
tlrrnalh  to  resist  deflection.  This  is  particularly  the 
case  in  regard  to  their  spindles,  both  "  live  "  and 
"  dead."  As  the  dead-spindle  slides  in  its  bearing 
it  must  of  course  bo  parallel  in  form ;  of  its  sue  it 
is  enough  to  say  that  it  should  be  very  much  larger 
in  diameter  than  usually  made.  There  is  no 
possible  objection  to  this,  except  the  expense  of  a 
few  dimes'  worth  of  extra  metal.  The  increased 
size  does  not  increase  the  friction  in  proportion 
thereto,  as  in  the  case  of  revolving  shafts,  and  it  is 
not  in  a  position  to  be  in  the  way  of  the  lathe- 
carriage  or,  most  generally,  of  the  tool  or  the  work. 
In  special  cases,  where  the  "tool-support"  requires 
to  be  set  high  and  unusually  far  in,  any  interference 
that  may  occur  can  be  obviated  by  an  extra  long 
dead-centre.  This  latter  would  not  be  springy. 
Iiecause  the  Urge  spindles  here  recommended  pre- 
supiiose,  aud  allow  lor,  extra  Urge  centres— Lota 
lire  and  dead. 

Regarding  live-spindles,  missionary  work  among 
which  it  is  the  especUl  function  of  this  article  to 
perform,  it  is  only  necessary  to  examine  a  few 
popular  varieties,  with  tho  aid  of  a  pair  of  calipers, 
to  have  a  horrible  suspicion  creep  over  one  that 
their  designers  were,  at  particular  times  in  their 
lives.  afflicted  with  fits  of  temporary  idiocy.  The 
exceeding  smallnesa  of  spindles  may  perhaps  be 
considered  a  matter  of  inherited  tendencies  and  of 
vicious  example,  from  the  fact  that  all  designer* 
make  them  in  this  respect  nearly  alike.  The  shape 
of  them— that  is,  the  relative  diameters  at  different 
parts — varies  so  much  with  different  makers  that 
we  are  compelled  in  many  cases  to  fall  back  upon 
the  first  mentioned  hypothesis.  If  spindles  were 
made  enormously  Urge,  with  a  good  deal  of  the 
anvil  principle  embodied,  there  would  be  such  an 
excess  of  stiffness  and  strength  that  the  exact 
proportions  would  be  of  little  importance.  As  long, 
however,  as  they  continue  to  be  made  with  the  | "re- 
sent elegant  slimness,  would  it  not  be  well  to  let 
them  give  a  hint  at  the  ordinary  Uws  which  govern 
the  construction  of  all  levers  and  beams  f 

The  principal  strains  developed  in  using  a  Uthn 
spindle  are  transverse  and  torsional ;  the  tensile, 
compressive  and  shearing  stress  being  very  slight. 
To  resist  torsion  alone,  a  shaft  should,  of  course,  be 
lsirallel ;  but  to  meet  the  severe  tranvorse  strain* 
brought  to  hear  upon  the  right  hand  end  of  a  Uthe 
spindle  ito  theoretical  axial  section  should  be  some- 
thing like  Fig.  1  in  the  accompanying  drawings 
This  is  of  parabolic  form,  and  is  the  shape  a  pro- 
jecting besun  should  be,  when  fixed  at  the  points  A 
and  B,  to  resist  pressure,  in  a  direction  perpen- 
dicular to  ito  axis,  at  the  point  C.  The  diameters 
shown  are  exaggerated,  and  are  not  in  proportion  to 
tho  lengths. 

Fig.  2  represents  a  practical  profile  for  a  spindle 
that  conforms  as  nearly  as  convenient  to  the  dotted 
line,  which  is  a  fac- simile  of  Fig.  1 .  It  will  !»• 
noticed  that  no  part  of  the  profile  is  within  the 
dotted  line,  and  consequently  the  defection  atatiyof 
the  three  or  four  weaker  points  will  be  i ' 
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In  Fig.  3  ia  ahowu  a  typo  of  spindle,  used  by 
prominent  lathe  manulactun  r,  wherein  the  pre 
vailing  idea  teems  to  be  to  avoid  making  a  collar 
(or  the  chuck  to  abut  against,  and  to  get  a  shouldci 
for  the  same  by  reducing  thediameter  of  the  "C"^ 

point  J. 

In  Fig.  4  is  shown  a  more  common  fault,  where 
the  whole  jouru.il  is  reduced,  and  the  weakest 
point  is  at  <■.  Thi?  U  a  worse  error  than  that  shown 
in  Fig.  3,  as  not  only  is  the  deflection  of  the  chuck 
greater  (on  account  of  the  leverage)  but  the  bendin. . 
of  the  journal  within  itself  causes  it  to  wear  its 
boxes  out  of  parallel,  and  thus  mako  matters  still 
worse  by  lack  of  a  continuous  bearing  surface 

Another  faulty  design  is  shown  in  Fig  S,  where 
the  weak  point  H  at /  just  to  the  left  of  the  large 
journal,  fhis  seems  to  have  less  reason  for  its 
being  than  either  uf  the  others,  though  perhaps  it  is 
apt  to  »w  the  occasion  of  less  harm.  Proceeding 
still  further  to  the  left,  to  the  small  journal  and  ad- 
jacent parts,  we  rarely  Hud  the  diameters  much  out 
of  prorortiuu— in  f>ct,  the  site  here  is  nf  compara- 
tively little  importance,  on  account  of  its  being  at 
the  long  end  of  the  lever,  whose  fulcrum  is  at  B. 

Two  of  the  above  located  faults  are  sometimes 
found  combined  in  one  spindle,  which,  of  course, 
only  adds  somewhat  to  the  degree  of  idiocy  dis- 
played. The  writer  has  before  him  a  sketch 'taken 
from  the  spindle  of  a  beautif  ally  finished  and  rather 
massive  -  looking  nineteen  inch  lithe  which  was 
recently  made  by  a  bruise  of  high  reputation,  located 
not  more  than  a  thousand  miles  from  a  central  city 
Of  Massachusetts.  This  spindle  shows  in  a  marked 
degree  the  faults  delineated  in  both  Figs.  4  and  5. 
The  large  journal  is  smaller  than  the  screw, 
and  is  but  2jin.  in  diameter,  while  the  size  at  /  is 
only  ljjin.  The  hub  of  tho  main  gear  wheel, 
which  is  keyed  on  at  /,  is  unusually  large,  as  is  also 
the  collar  at  g.  Surrounding  this'wasp-like  jour- 
nal are  enormously  large  and  heavy  brass  boxes,  the 
diameter  of  whose'  flanges  is  M I  The  outside  effect 
of  all  this  was.  as  before  remarked,  mass 
illusion  was  di*|*>llcd  only  when  the 
taken  apart. 

As  in  a  murder  trial  (in  the  few  cases  where  the 
prisoner  is  not  evidently,  and  to  tho  happy  satis- 
faction of  all  sub  s  in  the  case,  idiotic  or  insane)  a 
strong  point  with  the  prosecution  is  to  show  a  mutt  ML 
no  we  may  ask  regarding  this  murder  of  strength 
and  rigidity  in  an  otherwise  very  strong  lathe : 
What  was  the  motive  V  Even  if  the  reputation  of 
the  maker  did  not  leave  such  a  suspicion  out  of  the 
question,  we  could  hardly  attribute  this  construction 
to  a  desire  to  make  a  good  show  upon  the  outside 
and  save  the  cost  of  metal  within.  An  extra 
half-inch  or  so  in  the  diameter  of  the  spindle 
would  not  have  cost  much,  if  any,  more  than  would 
have  been  saved  by  a  larger  bore  in  the  iron  and 
brass  surrounding  it:  tho  outside  dimensions  of 
which  were,  as  before  stated,  abundantly  large. 
The  saving  could,  at  the  most,  have  been  but  a 
frartion  of  a  dnllur,  a  very  insignificant  motive 
upra  a  five  hundred  dollar  machine— as  any  engi- 
neering jury  would  undoubtedly  "agree  to  believe." 
Khali  we  he  obliged  to  fall  back  upon  the  unpleasant 
hypothesis  hinted  at  in  the  second  paragraph  ? 

Another  spinille  worth  describing  (if  not  using) 
was  made  in  a  city  not  unknown  in  the  State  uf 
Connecticut,  by  a  prominent  manufacturer,  and 
belongs  to  a  heavy-looking  twenty-two  inch  lathe. 
The  extreme  diameter  cf  the  screw  is  2}in.,  of  the 
large  journal  *J|in.,  anil  of  the  adjacent  part,  where 
the  gear  goes,  '2l"„ia.  This  is  of  course  weakest,  as 
shown  at  d,  Fig.  3,  although  it  has  a  good-sized 
collar  for  tho  chuck  to  rest  against.  It  is,  however, 
chiefly  noticeable  for  being  much  totT  small  all 
over. 

the  true  reason  for  the  universal 
spindles  seems  to  be  that  the 
lathe  has  been  evolved  by  a  alow 
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of  development,  from  an  ancestor  whose 
was  slim  for  a  purpose — the  ordinary  hand 
turn,  hod  de- 
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I  from  tho  prehistoric  potter's  i 
still  leas  reason  for  a  large  spindle)  could  not  well 
be  run  by  foot  power,  at  the  high  speed  used,  with- 
out reducing  the  friction  in  ever)-  possible  way; 
',  of  course,  a  small  spindle  was  one  of  the  most 
ns.  Then,  too,  a  Urge  spindle  was 
ary,  as  the  cuts  were  light  and  the  work 
of  a  material  softer  than  iron.  That  a 
neut  of  "bigness"  has  not  made  more 
i  is  because  it  hat  not  chanced  that  any 
J  mind  Has  attacked  the  subject 
.  regardless  of  precedent.  Probably  one 
reason  that  our  planers,  milling  machines,  and  some 
other  modern  tools  are  capable  of  taking  heavier 
cuts  than  our  lathes,  is  just  because  they  tort  ho 
ancestry  to  speak  of,  cither  flimsy  or  otherwise. 

The  evil  of  small  spindles  is,  of  course,  not  so 
great  for  centred  work  as  it  is  for  chuck  work  ; 
but,  as  the  latter  has  frequently  to  be  |>erf«nned 
by  all  ordinary  lathes,  it  is  from  this  standpoint 
that  we  must  view  them.  A  most  convincing  ex- 
hibit of  his  fallacies  might  lie  made  to  an  advocate 
of  small  spindles  by  mounting  the  table  of  a  small 
"aner  [*ay}  20in.  widc^  upon  two  vertical  studs  a 


of  a  20in.  laths  spindle,  inserted  into  each  end  of 
another  table  fitted  to  slide  in  the  "vees"  in  the 
usual  manner.  Docs  any  one  suppose  that  heavy 
cuts  could  be  taken  upon  such  a  contrivance  ?  Yet 
the  lathe-makers,  with  a  luiirrtV  which  would  be 
comical  if  'twere  not  so  sad,  go  on  writing  in  their 
circulars  about  their  "front  spindle  bearings" 
being  so  and  so— usually  naming  some  diameter 
very  considerably  loss  than  Sin.  fur  Mb.  lathe. 

Quite  pertinent  to  this  subject  is  a  little  incident 
recently  related  to  the  writer  bv  a  gentleman  pro- 
minent in  engineering  circles,  who,  it  may  be  said, 
ia  chiefly  engaged  in  rrttiimtar  pursuits.  lie  had 
occasion  to  write  to  a  well-known  maker  regarding 
a  lathe  (28in.  or  30in.,  if  I  remember  rightly)  that 
ho  thought  of  purchasing.  In  the  answer  'that  he 
received,  especial  attention  was  called  to  the  very 
large  spindle  bearing,  which  was,  I  think,  3Jin.  in 
diameter  by  lOin.  long.  His  reply  was  that,  if  it 
could  be  made  lOin.  in  diameter  by  3Jin.  long,  he 
would  take  it— otherwise  not ! 

A  natural  principle  to  follow  in  determining  tho 
proper  .uamoter  for  a  spindle  would  be  to  let  the 
bearing  surface  bo  about  as  far  out  from  the  axis 


as  tho  tool — that  is,  let  it  have  the  same  surface 
speed.  That  there  would  be  no  undue  friction  is 
shown  in  the  familiar  cases  of  plainers,  shapers, 
and  slotters,  where  the  friction  is  at  precisely  the 
same  speed  as  the  cutting  ;  or  in  drill  presses,  and 
sometimes  in  milling-machines,  where  it  is  at  a 
greater  speed.  This  principle  is  also  used  in  cer- 
tain boring  mills  where  the  table  is  lowered,  so  as 
to  have  a  bearing  under  its  outer  edge,  upon  occa- 
sion of  doing  work  of  large  diameter,  ltoducing 
a  lathe  spindle  to  lessen  the  friction  is  exactly 
upon  a  par  with  putting  rollers  under  a  planer 
table,  on  the  plea  tiiat  the  bearing  surface  moves 
too  fast. 

J ust  here  properly  comes  in  the  question,  what  is 
Ihr  adze  of  work  done  in  a  lathe  which  has  from 
eight  to  twelve  changes  of  speed  and  which  turns 
anything  from  Jin .  to  20in,r  The  answer  is  that 
here,  as  almost  everywhere  in  machine  design,  there 
must  bo  (vmprxrmuf.  We  must  put  up  with  too 
light  a  spindle  for  the  work  at  the  large  end  of  the 
series,  and  with  too  great  a  bearing  speed  (and  con- 
sequent friction)  at  the  small  end. 

From  the  above  we  reason  that  if  a  lathe  was  to 
do  all  chuck-work,  and  if  there  was  about  as  much 
large  work  as  small,  a  very  good  rule  would  be  to 
make  the  diameter  nf  the  right-hand  spindle  bearing 
equal  to  one-half  the  "  swing  "  of  tho  lathe.  As, 
however,  the  majority  of  the  lathes  do  a  good  deal 
of  centred  work,  and  perhaps  more  small  than 
large  chuck  work,  a  further  compromise  would 
very  properly  reduce  this  proportion  —  per- 
haps in  some  cases  to  one-quarter  tho  swing.  It 
would  undoubtedly  be  safe  to  work  within  the 
limits  of  the  figures  mentioned  making  a  20in. 
lathe  with  a  Large  journal  6,  0,  7,  8,  9  or  lOin.  in 
diameter,  according  to  circumstance*.  The  friction 
incident  to  such  a  large  diameter  would  not  count 
for  bo tli  journals,  as  the  left  hand  one  may,  on  ac- 
count of  the  leverage,  be  much  smaller.  A  good 
rule  would  perhaps  be  to  make  it  one-half  tho  sine 
nf  the  large  one.  Tho  length  of  the  journals  is  also 
a  matter  of  compromise.  Probably  three -eighths  of 
the  swing  for  the  large  and  three -sixteenths  for  the 
small  journal  would  he  a  safe  rule. 

If  the  writer  were  about  to  have  a  lathe  designed 
to  order  for  general  work  not  knowing  what  par- 
ticular kind  would  predominate,  lie  would  feel  secure 
in  striking  an  average  between  the  sizes  proposed, 
and  would  not  object  to  sending  in  his  apecifica- 
tions  the  following  formula) : 

Let  D'  =  Jjj  D>  =  | ;  L'  =  D' ;  L«  as  D«  and 
D'-I>\  in  which  D>  is 


D'  of  right  journal :  L1  and  L\  lengths  of  the 
same,  respectively ;  D'  diameter  of  dead  spindle  in 
the  tail  stock  :  and  »  the  swing  of  the  lathe.  Any 
modification  that  might  be  made  in  those  figures 
should  probably  be  in  the  direction  of  lengthening 
L'.  It  should  not  be  forgotten  that  an  important 
incidental  advantage  nf  a  large  spindle  ia  the  op- 
portunity to  make  it  hollow,  without  practically 
weakening  it—the  metal  removed  lying  im- 
mediately about  the  neutral  axis. 

Regarding  material,  there  is  probably  nothing 
better  than  cast  iron,  both  for  spindle  and  boxes, 
prm  iJinp  they  have  such  a  great  excess  of  strength 
(which  is  the  case  with  the  proposed  diameters)  a* 
to  be  in  no  possible  danger  of  fraction.  Besides  its 
inherent  goodness,  this  metal  possesses  tho  valuable 
quality  of  cheapness  ;  and  if  R  is  suitable  for  the 
hearings  of  all  our  planers  and  shapers,  why  is  it 
not  for  our  lathes :- 

The  above  views  regarding  cast  iron  were 
pleasantly  corroborated  on  the  occasion  of  a  recent 
conversation  upon  Babbit  •metal,  brass  4c,  with 
one  of  New  England's  most  eminent  and  ex- 
perienced machine-tool  manufacturers,  when,  the 

question  being  put ,    "  Mr.   ,  are  there  any 

better  hearing  surfaces  than  forged  steel  upon  cast 
iron  '("  he  replied :  "  Yes !  east  iron  upon  cast  iron  ; 
there's  nothing  equal  to  it." 

In  closing  this  appeal  for  a  new  departure  In  the 
direction  ot  more  cmcieiicy  and  durability  for  that 
most  noble  and  much-abused  tool,  the  engine  lathe, 
I  wish  to  recall  a  question,  and  repeat  it  with  a 
slight  modification.  Instead  of  asking  who  will 
make  and  who  use  a  20in.  lathe  with  a  bin.  spindle 
bearing,  I  will  put  it,  who  will  do  the  same  with 
a  7  Jin  spindle  '  A  prediction  may  as  well  be  here 
recorded  that  within  a  score  of  yean  such  a  diameter 
will  not  be  c 
2jin.  is  i 


ON  A  METHOD  OF  PHOTOGRAPHING 
THE  SOLAR  CORONA  WITHOUT 
AH  ECLIPSE.* 

By  Wnjjjuc  Hvoorss,  D.C.L.,  IX.D.,  F.B.8. 


of  our  sun  are  connected,  doubtless,  with  the 
varying  forms  which  the  coronal  light  ia  known  to 
assume ;  but  these  would  seem  to  admit  "f  solution 
only  on  tho  condition  of  its  Wing  possible  to  study 
the  corona  continuously,  and  so  to  bo  able  to  con- 
front its  change*  with  the  oilier  variable  phenomena 


which  the  sun  presents.  "  Unless  some  means  bo 
found,"  says  Professor  C.  A.  Young,  "  for  bringing 
out  the  structures  round  the  sun,  which  are  hidden 
by  the  glare  of  our  atmosphere,  the  progress  of  our 
knowledge  must  be  very  slow,  for  the  corona  is 
visible  only  about  eight  clays  in  a  century,  in  tins 
aggregate,  and  then  only  over  narrow  stripes  on  the 
earth's  surface,  anil  but  from  one  to  fire  minutes  at 
a  time  by  any  one  observer."t 

The  apectrotcopic  method  of  viewing  the  solar 
prominences  foils,  because  a  large  part  of  the  coronal 
light  gives  a  continuous  spectrum.  The  successful 
photograph  of  the  spectrum  of  the  corona  taken  in 
Egypt,  with  an  instrument  provided  with  a  slit, 
under  the  superintendence  of  Professor  Schuster 
during  the  solar  eclipse  of  May  17,  1882,  shows  that 
the  coronal  light  as  a  whole— that  is,  the  part  which 
gives  a  continuous  spectrum,  as  well  as  the  other 
part  of  the  light  which  may  be  resolved  into  bright 
lines— is  very  strong  in  the' region  of  tho  spectrum 
extending  from  about  U  to  H.  It  appeared  to  me, 
therefore,  very  probable  that  by  making  exclusive 
use  of  this  portion  of  the  spectrum  it  might  be 
possible  under  certain  conditions,  about  to  bn 
described,  to  photograph  the  corona  without  an 
eclipse. 

In  the  years  1868-68  I  tried  screens  of  coloured 
glosses  and  other  absorptive  media,  by  which  I  was 
able  to  isolate  certain  portions  of  the  spectrum,  with 
the  hope  of  seeing  directly,  without  the  use  of  tho 
prism,  the  solar  prominences. J  I  was  unsuccessful, 
for  the  reason  that  I  was  not  able,  by  any  glasses  or 
other  media,  to  isolate  so  very  restricted  a  portion 
of  the  spectrum  as  is  represented  by  a  bright  line. 
This  cause  of  unauitableneas  of  this  method  for  tho 
prominences  which  give  bright  lines  only,  recom- 
mends it  as  very  promising  for  the  corona.  If,  by 
screens  of  coloured  glass  or  other  absorptive  media, 
the  region  of  tho  spectrum  between  O  and  H  could 
be  isolated,  then  the  coronal  light  (which  is  hero 
very  strong)  would  have  to  contend  only  with  a 
similar  range  of  refrangibility  of  the  light  scattered 
from  the  terrestrial  atmosphere.  It  appeared  to  me 
by  no  means  improbable  that  under  thnse  conditions 
the  corona  would  bo  able  so  far  to  hold  its  own 
against  the  atmospheric  glare,  that  the  parts  of  the 
sky  immediately  about  the  sun  where  tho  corona 
was  present,  would  be  in  a  sensible  degree  brighter 
than  the  adjoining  parts,  where  the  atmospheric 

•  Read  before  the  Royal  Society.  Dee.  13.  l*ri. 
t  "  The  Hun,"  p.  TO. 
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light  alone  was  present.  It  was  obvious,  however, 
that  in  oar  climate  and  low  clowu  on  the  earth's 
,  even  with  the  aid  of  suitable  m  ens,  the 
i  of  the  coronal  light  behind  would  tie  able 
to  increase,  but  in  a  very  small  degree,  the  illumi- 
nation  of  the  sky  at  those  place*  where  it  was 

rient.  There  was  also  a  serious  drawback  from 
circumstance  that  although  this  region  of  the 
spectrum  falls  just  within  the  range  of  vision,  the 
sentdtivene**  of  tint  eye  for  very  small  differences  of 
illumination  in  this  region,  near  its  limit  of  power, 
is  much  lex*  than  in  more  favourable  part*  of  the 
spectrum — at  least,  such  is  the  case  with  my  own 
eyes.  There  was  also  another  consideration  of  im- 
portance :  the  corona  is  an  object  of  very  complex 
form,  and  full  of  detail*  depending  on  small  differ- 
ences of  illumination,  so  that  even  if  it  could  be 
glimpsed  by  the  eye,  it  could  scarcely  lie  expected 
that  observations  of  a  sufficiently  precise  character 
"  1  tie  made  to  permit  of  the  detection  of  the  more 


in  it. 

These  considerations  induced  me  not  to  attempt 
eye-observations,  but  from  the  first  to  use  photo- 
aphy,  which  possesses  extreme  sensitiveness  in  the 
l  of  minute  differences  of  illumination, 
enormous  advantage  of  f  unushing  a 
record  from  an  instantaneous  exposure 
of  the  most  complex  forms.  I  have  satisfied  myself 
by  some  laboratory  experiments  that  under  suitable 
ns  of  exposure  and  development  a 
plate  can  be  made  to  record 
(Icrenecs  of  illumination  existing  in  different  lorta 
of  a  bright  object ,  such  as  a  sheet  of  dra wing-paper, 
which  arc  so  subtle  as  to  be  at  the  very  limit  of  the 
power  of  recognition  of  a  trained  eye,  and  even, 
as  it  appeared  to  me,  those  which  surpass  that 
limit. 

My  first  attempts  at  photographing  the  romna 
were  made  with  photographic  lenses ;  but  uncer- 
tainty as  to  the  state  of  correctiunof  their  chromatic 
aberration  for  this  part  of  the  spectrum,  as  well  as 
some  other  probable  sources  of  error  which  I  wished 
to  avoid,  leu  me  to  make  use  of  a  reflecting  telescope 
of  the  Newtonian  form.  The  telescope  is  by  Short, 
with  speculum  of  flin.  diameter,  and  about  3Jft. 
focal  length.  A  small  photographic  camera  was 
fastened  on  the  side  of  the  telescope-tube,  and  the 
image  of  the  sun,  after  reflection  by  the  small  plane 
speculum,  was  brought  to  focus  on  tiie  ground-glass. 
The  absorptive  media  were  placed  immediately  in 
front  of  the  sensitive  film,  as  in  that  position  they 
would  produce  the  least  optical  disturbance,  lie- 
fore  the  end  of  Die  telescope  was  fixed  a  shutter  of 
adjustable  rapidity,  which  reduced  the  aperture  to 
•Jin.  This  was  connected  with  the  telescope -tube 
by  a  short  tube  of  black  velvet  for  the  purpose  of 
preventing  vihrations  from  the  moving  shutter 
reaching  the  telescope.  On  account  of  the  shortness 
of  the  exposures  it  was  not  necessary  to  give  motiou 
to  the  telescope. 

It  was  now  necessary  to  find  an  absorptive  medium 
which  would  limit  the  light  received  by  the  plate  to 
Umi  portion  of  the  spectrum  from  about  G  to  II. 
There  is  a  violet  (pot)  gloss  mode,  which  practically 
does  this.  I  had  a  number  of  pieces  of  this  glass 
ground  and  polished  on  the  surfaces.  Three  or  four 
of  these  could  bo  used  together,  castor-oil  being 
placed  between  the  piece*  to  diminish  the  reflection 
of  light  at  their  surface*.  Some  inconvenienco  was 
found  from  small  im perfections  within  the  glass, 
ami  it  would  be  desirable,  in  anyfuturcrxperiments, 
to  have  a  larger  supply  of  this  glass,  from  which 
more  perfect  pieces  might  be  selected. 

In  my  later  experiments  I  used  a  strong  and 
newly -made  solution  of  potaawr  permanganate,  in  a 
glass  cell  with  carefully-polished  sides.  This  may 
he  considered  as  restricting  the  light  to  the  desired 
range  of  wave-length,  sinoo  light  transmitted  by 
this  substance,  in  the  less  refrangible  parts  of  the 
spectrum,  does  not  affect  the  photographic  plates. 

Different  times  of  exposure  were  given,  from  so 
short  an  exposure  that  the  sun  itself  was  rightly 
exposed,  to  much  more  prolonged  exposures,  in 
which  not  only  the  sun  itself  was  photographically 
reversed,  but  also  the  port  of  the  plates  extending 
for  a  little  distance  from  the  sun's  limb. 

Gelatine  plates  were  used,  which  were  backed  with 
a  solutiou  of  asphaltum  in  ben/ole. 

al»  I  salisii.-d  myself  that  an 
peculiarly  coronal  in  its  outline  and 
•  was  to  be  seen  in  oil  the  plates.     I  was, 
r.  very  desirous  of  trying  some  modifications 
\  with  the 


of  thu  method 


described,  I 
h  i  i'X'  'i  t 


o  hope  of  obtaining 
ma  of  greater  dis- 
tinctness, in  consequence  of  being  in  mure  marked 
contrast  with  the  atmospheric  illumination. 

Our  climate  is  very  unpropitiou*  for  such  ob- 
servations, as  very  few  intervals,  even  of  short 
duration,  occur  in  which  the  atmospheric  glare 
immediately  about  the  sun  is  not  very  great .  Under 
these  circumstances  I  think  it  is  advisable  to 
describe  the  results  I  have  obtained  without  further 
delay. 

The  investigation  was  commenced  at  the  end  of 
May  of  this  year,  and  the  photographs  were  obtained 
between  Juno  and  September  'Ikth. 

The  plates  which  were  successful  are  20  in  num- 
ber.  In  all  these  the  coronal  form  appears  to  be 


present.  This  appearance  does  not  consist  simply 
of  increased  photographic  action  immediately  atiout 
the  sun,  but  of  distinct  coronal  forms  and  ray« 
admitting  in  the  best  plate*  of  measurement  and 
drawing  from  them.  This  agreement  in  plates 
taken  on  different  days  with  different  absorptive 
media  interposed,  and  with  the  sun  in  different 
parts  of  the  field,  together  with  other  urccwiry 
precautions  observed,  makes  it  evident  that  we 
nave  not  to  do  with  any  instrumental  effect. 

The  plates  taken  with  very  short  exposures  show 
the  inner  corona  only,  but  its  outline  can  be  dis- 
tinctly traced  when  the  plates  are  examined  under 
suitable  illumination.  When  tho  exposure  wa» 
increased,  tlie  inner  corona  was  lost  in  the  outer 
corona,  which  shows  the  distinctly  curved  rays  and 
rifts  peculiar  to  it. 

I  n  the  plates  which  were  exposed  for  a  longer 
time,  not  only  the  sun,  but  tho  corona  also,  is 
photographically  reversed,  and  in  these  plates, 
having  the  appearance  of  a  positive,  the  white 
reversed  portion  of  the  corona  is  more  readily 
distinguished  and  followed  in  it*  irregularly  sinuous 
outline  than  is  the  case  in  those  plate*  where  the  sun 
only  is  reversed,  and  tho  corona  appears,  a*  in  a 
negative,  dark. 

Professor  Stokes  was  kind  enough  to  allow  mo  to 
send  tho  originals  to  Cambridge  for  his  examination, 
and  I  have  hi*  permission  to  give  the  following 
words  from  a  letter  I  received  from  him:  "The 
rtainly  very  corona-like,  and  I  am 
to  think  it  probable  th.it  it  is  really  due  to 
the  corona."  I'rofessor  Stokes'  opinion  was  founded 
on  the  appearances  on  the  plates  alone,  without  an}* 
knowledge  of  their  orientation,  and  without  the 
means  of  comparing  them  with  the  eclipse  plates  of 
May  17. 

I  have  since  been  allowed,  through  the  kindness 
of  Captain  Abney,  to  compare  my  plates  with  those 
taken  of  the  corona  in  Egypt  during  the  eclipse  of 
May  hurt.  'Though  the  corona  is  undergoing  doubt- 
less continual  changes,  there  is  reason  to  bclicvo 
that  tho  main  feature*  would  not  have  suffered 
much  alteration  between  May  1 7th  and  September 
£Sth,  when  the  last  of  my  plates  was  taken.  This 
comparison  seem*  to  leave  no  doubt  that  the  object 
photographed  on  my  plate  is  tho  corona.  Thp 
more  prominent  features  of  the  outer  corona  corre- 
spond in  form  and  general  orientation,  and  the 
inner  corona,  which  is  more  uniform  in  height  and 
definite  in  outline,  is  also  very  similar  in  my  plates 
to  its  u-ipcaranco  in  those  taken  during  the  eclipse. 

Measures  of  the  average  height  of  the  outer  and 
of  tho  inner  corona,  in  relation  to  the  diameter  of 
the  sun's  image,  are  the  same  in  the  eclipse  plates  a* 
they  are  in  my  plates  taken  here. 

There  remain*  little  doubt  that  by  tho  method 
described  in  this  paper,  under  better  conditions  of 
climate,  and  esjiecially  at  considerable  elevations, 
tho  corona  may  be  successfully  photographed  from 
day  to  day  with  a  deriuitenes*  which  would  allow  of 
the  study  of  the  changes  which  are  doubtlessly 
always  going  on  in  it.  By  an  adjustment  of  the 
time*  of  exposure,  the  inner  or  the  outer  corona 
could  be  obtained  us  might  be  desired.  It  may  1* 
that  by  a  somewhat  greater  restriction  of  tho  range 
of  rcfrangibtlity  of  the  light  which  is  allowed  to 
reach  the  plate,  a  still  better  result  may  be  ob- 
tained. 

1'lutcs  might  lie  prepared  sensitive  to  a  limited 
range  of  light ;  but  the  rapid  falling  off  of  the 
coronal  light  about  II  would  make,  it  undesirable 
to  endeavour  to  do  without  anv  absorptive  screen. 
Lenses  properly  corrected  might  be  employed, 
but  my  experience  shows  that  excessive  caution 
would  have  to  lie  taken  in  respect  of  absolute 
cleanness  of  the  surfaces  and  of  some  other  points. 
There  might  be  some  advantage  in  intercepting  the 
direct  light  of  the  sun  itself  by  placing  on  opaque 
disc  of  the  sue  of  the  sun's  image  upon  the  front 
surface  of  the  absorptive  screen.  Though  for  the 
reasons  I  have  already  stated  I  did  not  attempt 
eye  observations,  there  seem*  no  reason  why  with 
suitablo  screens  and  under  suitehla  atmospheric 
conditions,  tho  corona  shonld  not  bo  studied  directly 
by  the  eye.  There  might  be  some  advantages  in 
supplementing  the  photographic  records  by  direct 
eye  observations,  i  regret  that  the  very  few  occa- 
sion* on  which  it  has  been  possible  to  ol«servc  the 
sun  ho*  put  it  out  of  my  power  to  make  further 
in   these  and  *omo  other  obvious 


iprieal  defects.  I  think  that  evidence  by  means  of 
photography  of  the  existence  of  a  corona  at  .ill  is  a* 
clcnrlv  shown  in  the  one  case  as  in  tho  other."— 
Ike.  15,  !»!>». 


PLAGUES  AND  PESTILENCES. 

4  T  the  meeting  of  the  memliera  of  the  Statistical 
Society,  last  week,  Mr.  Cornelius  Wolfoni. 
barrister-at-Uw,  read  a  paper  on  the  "  Chronology 
of  Plague*  and  Pestilences,  a*  Affecting  Human 
Animals  and  Vegetable  Life."  The  causes,  a? 
collectesl  from  all  sources,  where  specified,  as  judg- 
ment*, abnormol  condition  of  the  air.  arising  from 
the  introduction  of  extraneous  matter  or  onse* 
from  space,  such  as  meteorite*.,  cosmic  dust : 
dust  and  sulphurous  gases  ejected  from  active 
volcanoes,  or  released  by  earthquakes;  noxious 
gases  from  decaying  vegetable  nutter  left  after 
the  subsidence  of  floods  ;  effluvia  from  putrefyuig 


Po-4»cript.— Iteccivod  December  15,  1SS2. 

I  have  Captain  Abney "s  permission  to  add  the 
following  letter  this  day  received  from  him: — "A 
careful  examination  of  your  scries  of  sun-photo- 
graphs, taken  with  absorbing  media,  convinces  me 
that  your  claim  to  having  secured  photographs  of 
the  corona  with  an  uneclipsed  sun,  is  fully  estab- 
lished. A  comparison  of  your  photographs  with 
those  obtained  during  the  eclipse  which  took  place 
in  Hay  last,  shows  not  only  that  the  general 
features  are  the  same,  but  also  that  details,  such  as 
rifts  and  streamers,  have  the  same  position  and 
form.  If  in  your  case  the  coronal  appearances  bo 
due  to  instrumental  causes,  I  take  it  that  the 
eclipse  photographs  are  equally  untrustworthy,  and 
that  my  lens  and  your  reflector  have  the  same 


bodies  uniuterred  during  sieges  and  after 
putrefying  animal  or  other  matter  affecting 
tho  water  supply,  and  exhalations  from  the  soil. 
A*  ptwlisposing'  cause*  Were  given  want  of  food, 
change  of  climate  in  armies  on  the  march,  fatigue, 
fear,  excessive  luxury  or  debauchery,  crowded  and 
unhealthy  dwellings,  ejneoially  during 
while  as  cause*  inducing  famine,  droughts, 
and  plague*  of  insects  were  specified.  The 
that  plagues  and  pestilences  arc  judgments  i 
from  the  earliest  imgou  times,  and  students  of  the 
classics  will  remember  the  plague  supposed  to  have 
l*en  caused  in  Attica  by  the  god*  as  a  puni«b-m  nt 
for  the  slaughter  of  a  sacred  bear  :  that  in  Thessa]y 
by  Apollo  on  account  of  disrespect  shown  ;  .i 
plague  at  Siryou  caused  by  Apollo  and  Artemis  for 
the  some  reasou :  and  the  plague  in  Samaria  given  in 
Jovphn*  as  the  punishment  of  idolatry.  In  tho 
"Imid,"Homerdescrib«*tiiepUigucwhictiprn«trat«sl 
tho  Greek  camp  from  tho  wrath  of  Apollo  at  an  in- 
sult offered  to  Chryses,  his  high  priest.  A  similar 
pluguo  was  inflicted  by  Apollo  at  Corina,  on  account 
of  Hyppolatus  killing  his  prophet.  Delphi,  we  oro 
told,  suffered  a  plague  and  famine  as  punishment 
for  the  ill-treatment  of  jEaop.  In  Rome  a  dreadful 
plague  raged,  which  tho  Sibylline.  ls>ok*  liroved  to 
have  been  caused  by  the  iucontiiienee  oi  a  vcttul 
virgin,  who  strangled  herself  to  avoid  being  burksl 
alive.  Scripture  records  recount  five  instances  of 
plagues  inflicted  by  God  as  direct  punishment  for 
discontent  and  murmuring*  amongst  His  chosen 
people.  Coming  to  profane  history,  we  learn,  a.i>. 
t!65,  over-population  caused  a  dearth  of  food  in  Ire- 
land, which  prepared  the  people  for  a  severe  inflic- 
tion of  plague,  which  hail  broken  out  in  England 
the  year  lief  ore.  Ruflni  tell*  that  us  that  the  joy  ol 
tho  English  at  the  victory  of  Creasy  in  KM7aud  the 
surrender  of  ('alius  the  year  after  induced  such  un- 
bridled execs*  and  debauchery  that  God,  not  -per- 
mitting tbesu  disorder*  to  go  long  unpunished, 
inflicted  tho  plague,  which,  after  traversing  Asia 
and  Europe,  raged  with  such  fury  in  London  that 
.iU.000  person*  were  buried  in  the  churchyard  of  the 
Charterhouse  nlonr.  The  lielief  in  these  direct 
judgments  remained  down  to  very  modern  tinn-s. 
That  earthquakes  an;  the  more  potent  of  the  terres- 
trial cause*  of  plague*  and  pestilences  had  the  sup- 
port of  Scripture  authority,  notably  in  the  Uth 
chapter  of  Zeeluiriah  and  "the  17th  of  St.  Luke, 


2.  Thucydidcs  mention*  plague,  associated 
with  serious  earthquakes,  preventing  the  annual 
invasion  of  Attica,  and  the  famous  Black  IXath  ot 
I  .'MR  was  precedes]  by  fearful  earthquakes  and  firry 
meteorsof  portentous  aspect.  A  violent  earthquake 
in  Central  Germany  heralded  the  third  appearance, 
of  the  sweating  sickness  and  epidemic  encephalitis 
in  1517,  and  of  that  epidemic  in  Holland  at  the  samo 
time,  which  physician*  now  believe  to  have  bceti 
diphtheria.  The  gn  at  eruption  of  Mount  Hocla  in 
178.1,  when  a  river  of  lava  twelve  miles  wide  flowed  in 
six  weeks  a  distance  of  W  miles  into  the  sea.  drying 
up  twelve  rivers  and  destroying  twenty-one  villages, 
was  followed  by  disease*  of  a  most  peculiar  and  in- 
veterate kind.  In  the  same  year  the  re  were  most 
destructive  earthquakes  in  Italy  and  Messina,  and 
terrible  pestileuce*  prevailed  in  Central  Europe, 
due,  as  is  supposed,  mainly  to  tho  vuihiui-s  or 
exhalations,  Great  destruction  of  life  has  been 
attributed  at  different  time*  to  mephitic  vapours, 
not  due  to  earthquake*.  In  the  year  140  B.C.  the 
Roman  army  in  Algeria  are  said  to  have  fallen  vic- 
tims to  mepliitic  vapours  generated  by  themselves 
for  tho  destruction  of  thf  inhabitants,  and  in  A,t>. 
Ni.H  a  plague  at  Rome,  preceded  by  a  still  more  de- 
structive plague  in  Asia,  was  supposed  to  hive  had 
it*  origin  in  foul  nirs  from  a  small  box  which  a 
Roman  soldier  hud  opened  at  the  capture  of  Selucia. 
Our  own  annals  (ell  of  a  mam  lions  visitatku  vt 
rain  and  thunder  in  l'J'J.'i.  by  w  bieh  the  congregation 
of  tho  church  of  Barnwell,  near  Cambridge,  were 
sorely  tried.  "Such  flashes  of  lightning  entered  the 
church  that  each  man  thought  it  had  been  set  <>n 
fire ;  and  such  a  tiltl.ie  stench  arose  witluil  that 
manie  of  tho  company  fell  sick  tlwroof  and  hardly 
escaped  death."  The  plague  of  I'MZ-i't,  which  is 
said  to  have  begun  in  China,  "  from  the 
vapours  prticceding  from  a  certain  fiery  body  which 
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forth,"  caused  awful  mortality.  In  Florence, 
1(W,<*J0  people  died ;  in  London,  .VJ,000  are  said  to 
have  died  in  n  single  week ;  while  10(1,000  perished 
in  Venice,  W.OOO  hi  I.ubcck,  and  2(*>,miO  in  Spain. 
One  of  the  modem  theories  ascribes  pestilence  to 
Connie  dust  composed  of  iron,  nickel,  cobalt,  and 
other  substances.  This  receives  some  support  from 
the  Jewish  writer  Philo,  who  in  a,i>,  02  uoscribos  a 
"  loimic  "  pestilence  arising  from  clouds  of  dust, 
which  iiroduoed  severe  and  intractable  ulceration  of 
the  skill  both  of  men  and  animals.  In  A.D.  SyU, 
during a  pestileuco  in  Komo,  tho  air  was  charged 
with  a  mist  or  cosmic  dust  which  induced  violent 
sneezing,  which  gave  rise  to  tho  expression  "  />eiw- 
jiiim  treitm"  to  a  meter,  a  practice  not  yrt 
extinct.  A  hazo  or  "  dry  fog "  has  been 
frequently  noted  as  accompanying  cholera 
visitations.  Such  a  haze,  which  was  of  a 
pole  blue  shade,  and  possessed  of  peculiar  drying 
properties,  and  of  a  marked  and  indescribable- 
odour,  was  very  prevalent  in  the  year  of  convul- 
sions just  a  century  ago,  and  its  dispersion  in  1783 
was  attended  with  violent  thunderstorms.  It  is 
thought  that  this  haze  may  be  associated  with  the 
powerful  agents  which  seem  to  pervade  tho  air 
after  volcanic  and  earthquake  eruptions,  and  on 
•dentine  grounds  it  seems  clear  that  some,  diseases 
may  be  so  occasioned.  During  plagues  and  pesti- 
lences popular  superstition  has  frequently  suggested 
poisoning  the  waters  as  the  cause.  Dirfe 


Herent  sects 

>  thus  led  to  accuse  each  other,  and  this  and 
t  malpractices,  and  the  mortality  arising  from 
disease  was  swelled  by  slaughter.  At  Mentz 
12,000  Jews  fell  victims  to  the  populace,  on  suspi- 
ion  of  having  poisoned  tho  wells  of  the  dty.  In 
Milan,  in  1630,  when  a  severe  visitation  of  plague 
occurred,  there  was  a  popular  belief  that  the  disease 
was  pro|<agated  by  people  who  anointed  the  walls  nf 
the  houses  with  a  poison  fatal  to  all  who  touched  it, 
and  many  unfortunates  who  were  suspected  lost 
their  lives ;  while  tho  house  of  a  barber,  named 
Mora,  who  was  accused  of  preparing  the  poison, 
was  pulled  down,  and  a  column,  known  as  the 
"Column  of  Infamy,"  was  erected  on  the  site, 
where  it  remained  until  1778.  Drought,  both  in 
ancient  and  random  times,  has  been  too  intimately 
connected  with  diseases  of  unusual  severity  to  leave 
much  doubt  of  their  being  in  some  way  connected. 
Pestilence  has  been  caused  not  unfrequently  by  the 
decaying  bodies  of  locusts  and  animals  perishing 


J  an  epizootic  visitation,  as  well  as  by  decay 
ing  vegetable  substances.  Under  all  the  other  heads 
some  very  curious  and  interesting  facts  were  col- 
lected and  stated,  and  a  complete  enumeration  was 
given  of  all  the  authenticated  cases  of  plagues  that 
haw  afflicted  humanity,  and  of  the  legislative  means 
taken  for  mitigating  their  effect ;  the  author  sug- 
gesting,  at  the  conclusion  of  his  paper,  that  there 
still  remained  to  be  treated,  the  "  Periodicity  of 
Plague  Visitations,"  the  "Spontaneous  Origin  of 
Disease,"  and  "  Pestilential  Cyclones." 


SCIENTIFIC  SOCIETIES. 


THE  METEOROLOGICAL  80CIETY. 

I HE  usual  monthly  meeting  of  this  society  was 
held  on  the  2uth  inst.,  Mr.  J.  K.  Laughtou, 
L,  F.B.A.S.,  President,  in  the  chair. 
The  following  papers  were,  read:  —  !.  "Popular 
Weather  Prognostics,"  by  the  Hon.  R.  Abercumby, 
F.M.8.,  and  Mr.  W.  Marriott,  F.M.S.  Thoauthors 
explain  over  100  prognostics  by  showing  that  they 
make  their  appearance  in  definite,  positions  relative 
to  the  areas  of  high  and  low  atmospheric  pressure 
shown  in  synoptic  charts.  Tho  method  adopted 
not  only  explains  many  which  have  nut  hitherto 
been  accounted  for,  but  enables  the  failure,  as  well 
as  the  success,  of  any  prognostic  to  be  traced  by 
following  the  history  of  .the  weather  of  the  day  on 
a  syno | <ic  chart.  The  forms  discussed  are: — 
Cyclones,  anticyclones,  wedge-shaped  and  straight 
isobars.  The  weather  in  the  last  two  is  now  de- 
seribed  for  the  first  time.  They  also  point  out— 
(1)  that  prognostics  will  never  be  superseded  for 
use  at  sea  and  other  solitary  situations  ;  and  (2) 
that  prognostics  ran  bo  usefully  combined  with 

classes  of  showers  and  thuwl  rsfcJnn*  which  do  not 
affect  the  reading  of  the  barometer.  2.  "  Report 
on  the  Phonological  Observations  for  tho  year 
1S82."  by  the  Rev.  T.  A.  Preston,  M.A.,  F.M.S. 
The  most  important  feature  of  tho  phonological 
year  was  the  mild  winter.  The  effect  of  this  upon 
vegetation  was  decidedly  favourable;  and  had  it 
not  been  for  the  gale*—  especially  that  of  April 
2&th— the  foliage  would  have  been  luxuriant,  and, 
therefore,  free  from  insect  attacks ;  but  the  con- 
trary effect  has  been  produced  on  insect  life,  for  the 
scarcity  of  insect*,  especially  butterflies  and 
has  been  the  general  remark 
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SCIENTIFIC_NEWS. 

REGARDING  tho  British  observations  of  tho 
Transit  of  Venus,  Mr.  E.  J.  Stone  says  he 
awaits  the  result  with  perfect  confidence,  as  they 
have  been  so  complete  that  the  method  of  contact 
will  now  have  a  fair  trial.  He  is  confident  that 
the  contact  observations  will  fix  the  true  distance 
of  tho  Sun  without  any  greater 
300,000  miles. 


The  death  is  announced  of  Mr.  C.  V.  Walker, 
F.R.S.,  President  of  tho  Society  of  Telegraph 
Engineers.  The  deceased  gentleman  was  one  of 
tho  pioneers  in  telegraphy,  and  was  the  inventor 
of  the  electrical  train  signalling  arrangements 
on  tho  South- Eastern  Ruilwuy,  u  chronological 
exhibit  of  which  was  shown  at  tho  Crystal  Palace 
during  the  early  part  of  the  year.  Sir.  Walker 
was  in  his  72nd  year. 

The  death  of  Prof.  Gtistaf  Svanberg,  for  many 
years  director  of  the  observatory  at  Upsnla,  is 
announced.  The  deceased  was  eighty  years  of 
age,  and  first  became  connected  with  the  obser- 
vatory in  1N29.  Tho  buildings  wore  completed 
under  his  direction  in  1834.  Prof.  Svanberg 
had  retired  from  active  work  for  somo  years. 

Mr.  John  Sadler,  tho  curator  of  the  Edinburgh 
Botanic  Gardens,  died  the  other  day  at  the  early 
age  of  forty-five.  Mr.  Sadler  was  a  reoogniscd 
authority  in  botany,  and  was  president  of  tho 
Fungus  Club. 

A  great  improvement  has,  it  is  sail,  been 
effected  in  accumulators  by  a  combination  of  the 
Faure-Sellon-Volckmar  patents.  Tho  Pullman 
train  on  the  Brighton  line,  which  formerly  was 
lit  by  18  incandescent  lamps,  supplied  by  70 
Fau.ro  accumulators,  is  now  illuminated  with  40 
incandescent  lamps,  the  current  for  which  is  sup- 
plied by  30  Faurc-Sellon- Volckmar  accumulators, 
tho  total  weight  of  which  is  less  than  half  those 
formerly  employed. 

According  to  Prof.  Ayrton,  the  old  accumu- 
lators weighed  1 30lb.  in  working  order,  and  gave 
a  current  eouiv.Ucnt  to  one  horse-power  for  three- 
quarters  of  an  hour :  whereas  the  new  pattern 
weighs  only  about  751b.,  and  gives  a  horse-power 
for  an  hour.  The  flannel  or  felt  is  now  dis- 
pensed with,  and  tho  plates  are  so  arranged  now 
that  a  defective  or  imperfect  one  can  bo  easily 
removed. 

It  is  stated  that  Mr.  Brush  has  succeeded  in 
greatly  improving  tho  accumulator.  The  data 
given  by  the  reports  are  rather  indefinite  ;  but  it 
seems  the  accumulator  exhibited,  which  is  10ft. 
long  by  18in.  square,  absorbs  ten  amperes  and 
supports  thirty  Swan  Limps  for  six  hours.  Its 
lighting  efficiency  is  also  said  to  be  equal  to 
twonty-nino  candles  per  horse-power  of  steam. 

The  Union  Clnb  of  Oxford  have  determined  to 
adopt  the  Pilsen-Joel  system  for  lighting  up  their 
There  will  bo  six  arc  lights  and  100 


With  reference  to  somo  recent  puffs  in  the 
newspapers  it  is  pointed  out  that  at  the  Severn 
tunnel  works  a  40-light  Brush  machine  and  a 
60  incandescent  lamp  Siemens  alternating  current 
machine  are  kept  running  from  C  a.m.  on  Monday 
morning  to  10  p.m.  on  Saturday  night,  with  occa- 
sional stoppages  of  a  few  minutes  to  clean  and 
oil  up,  there  being  only  one  machine  of  each  kind. 

The  first  practical  application  of  the  electric 
transmission  of  power  in  Scotland  has  been 
made  at  tho  works  of  the  Railway  and  E 
Appliances  Company,  Polmudic,  Glasgow, 
the  rare  of  Mr.  Rankin  Kennedy,  the  engineer 
and  electrician.  From  four  to  five  horse-power 
is  transmitted  by  means  of  two  dynamos  of  Mr. 
Kennedy's  design,  on©  being  placed  in  the  turn- 
ing shop,  where  it  acts  as  the  generator,  and  is 
driven  by  a  belt  from  tho  shafting:  the  other 
being  in  the  carpenter's  shop  somo  distance  off, 
where  it  acts  as  the,  motor,  running  at  »>00  revo- 
lutions per  minute,  and  driving  the  shafting  by 
means  of  a  belt. 

M.  Marcel  Deprez  explains  that  in  his  Mies- 
bach  experiments  the  60  per  cent,  referred  only 
to  the  electrical  effect :  tho  power  actually  trans- 
mitted for  industrial  purposes  was  25  per  cent,  in 
tho  first,  and  30  per  cent,  in  tho  second  experi- 
ment. 

The  eleventh  annual  soiree  and  exhibition  of 
the  Lambeth  Field  Club  and  Scientific  Society 
will  be  held  on  Monday  next  at  St.  Philip's 


Mr.  De  Ranee,  of  the  Geological  Survey,  has 
discovered  mangnnr  w  and  hematite  in  the  oU 
rod  sandstone  of  Derbyshire.  Analysis  shows 
that  the  manganese  on-  contains  45  per  cent,  of 
magnoaiuni.  Somo  of  the  deposits  are  20ft. 
thick. 

A  fire-balloon  has  been  made,  in  which  the 
lower  l«rt  i»  constructed  of  asbestos  cloth,  while 
the  upper  port  is  covered  with  a  fireproof  solu- 
tion. A  spirit-lamp  is  used  to  supply  tho  hot- 
air  for  inflating  it,  and,  being  fireproof,  there  u 
no  risk,  as  with  ordinary  hot-air  balloons.  Tho 
system  is  said  to  bo  specially  valuable  for  war 
balloons,  as  a  supply  of  spirit  can  be  easily  carried 
where  it  would  bo  difficult  to  take  the  appliances 
for  l 


Some  interesting  effects  of  lightning  havo  been 
observed  by  M.  Alluard  at  the  summit  of  the 
Pny  do  Dome,  where,  on  a  circular  tower,  is  on 
iron  mast  about  20ft.  high,  supporting  an  ane- 
mometer of  the  Robinson  type,  with  four  copper 
cups.  There  is  also  a  ladder  and  stand  (both 
largely  of  iron),  to  allow  of  access  to  tho 
',  for  cleaning.  Two  metallic  cables 
the  system  with  copper-plates  in  tho 
ground.  Under  these  conditions,  St.  Elmo's  fire 
often  appears  at  the  salient  points  of  the  mast, 
stand,  \~c.,and  a  slight  hissing  is  sometimes  heard. 
All  the  cups  of  tho  anemometer  show  numerous 
signs  of  fusion  by  lightning,  and  only  in  their 
upper  half;  their  connecting  iron  circle  has  also 
been  fund  in  some  places.  Wherever  such  fusion 
has  occurred  the  metal  has  been  raised  like  a  small 
volcanic  cone  in  the  centre  of  a  crater.  Some 
exterior  attractive  force  serins  to  hove  raised  tho 
molted  substance.  M.  Alluard  proposes  to  study 
the  i  ' 


In  the  course  of  other  work,  HerrJ.  Moritz 
lately  had  his  attention  drnirn  to  the  lowering  of 
temperature  obtainable  from  mixture  of  alcohol 
and  snow;  and  this  method,  he  considers,  might 
in  somo  cased  be  preferable  to  others.  In  ono 
experiment  he  made,  7'>gr.  snow  and  77gr. 
absolute  alcohol  at  •  4  C,  gave,  on  mixture,  a 
temperature  of  about  -  30'  C. ;  and,  in  other 
experiments,  with  77gr.  of  each,  temperatures  of 
-  24-2',  and  -  »1'C.  were  reached.  One 
advantugo  of  tho  method  is  tho  absence  of  any 
salt  or  acid. 

Moved  by  a  desire  to  increase  the  reliability  of 
German  mill  products,  and  to  afford  both  tho 
general  public  and  tho  trade  adequate  protection 
against  adulteration,  either  with  organic  or  with 
inorganic  matters,  tho  Association  of  German 
Millers  has  recently  offered  a  priio  of  about  £60 
for  discovery  of  a  method  whereby  wheat  flour 
and  rye  flour  may  bo  readily  and  surely  tested  for 
admixtures  of  any  kind.  Tho  competition  is 
international.  Papers  must  be  written  in 
German,  French,  or  English,  and  must  be  scut 
in  to  Herr  van  dor  Wvngaert,  16,  Bulow 
Straase,  Berlin,  before  15th  May,  1883. 

Several  animals,  new  to  scionce,  were  described 
to  the  Paris  Academy  on  the  11th  inst.  Ono  is 
u  strange  fish  brought  up  frum  a  great  depth  off 
the  Morocco  coast ;  it  is  about  a  foot  and  a  half 
long,  and  of  deep  black  colour :  but  its  most 
striking  feature  is  its  vary  large  and  capacious 
mouth  with  elastic  membranes,  much  resembling 
a  pelican's.  Probably,  food  is  partly  digested  in 
this  cavity.  The  fish  (which  M.  VaiUont  calls 
KuiypKafyns  pelerimmd**)  has  very  little  power 
of  locomotion.  M.  Brongniart  described  a  new 
fossil  insect  of  tho  order  of  Orthoptora  from  ths 
eoal  formation  of  Commentry  (Allicr).  Insects 
are  rare  in  tho  carboniferous  strata;  hitherto 
only  110  specimens  have  been  obtained  in  tho 
whole  world.  That  now  found  is  of  remarkable 
size — about  lOin.long.andthefamilyof  Phasmida?, 
or  "walking-slick  insects,"  is  that  which  comes 
nearest  to  it.  M.  Brongniart  names  it  Titaiut- 
phatma  F«yo/i  (M.  Fa  vol  tent  it).  The  upper 
part  of  the  thorax  not  being  preserved,  it  ia  im- 
possible to  say  whether  tho  Insect  was  winged. 
Onco  more,  M.  do  Mcrcjkowskv  described  anew 
class  of  infusoria,  calledSuctoe  Unites,  and  forming 
a  sort  of  connecting  link  between  eitiafc  *,  whic  h 
are  characterised  by  small  vibratory  hairs,  and 
Acinetians,  which  have  no  such  hairs,  but  havo 
ntckrrt. 

The  construction  of  an  electric  railway  from 
Geneva  to  St.  Julien,  on  the  French  frontier,  has 
recently  been  sanctioned. 

Ithasbeon  observed  recently  by  M.  LnilKr, 
that  linseed-meal  from  which  the  oil  has  been 
icb.  a  way  as  not  to  affect  ths 
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other  principle*  present,  retain*  all  the  thera- 
peutic properties  of  the  ordinary  mail.  With 
equal  weight,  it  contains  mure  mucilage,  starch, 
albuminoid  substances,  4rc.    To  prepare  a  poul- 

por  cent,  less  of  the  oillcw  meal  is  required  than 
of  the  ordinary  meal.  The  poultices  prepared 
with  the  oilless  meal  are  lea*  heavy  and  remain 
longer  warm  than  the  others.  Hie  prepared 
meal,  moreover,  doc*  not  become  rancid.  After 
many  experiment*  in  eliminating  the  oil,  M. 
Laillct  finds  sulphide  of  carbon  the  most  suitable 


LETTERS  TO  THE  EDITOR. 


agent. 

The  glass  globes  hitherto  used  to  moderate  the 
intensity  of  the  electric  light  diminish  the  light 
to  a  large  extent,  seldom  less  than  50  per  cent, 
(according  to  Sprtthtaal).  A  Krench  paper  ha* 
recommended  the  uso  of  globe* ,  4cc,  made,  of 
spun  glass  for  the  purpose.  Experiment*  proved 
that  auch  did  not  absorb  more  than  25  per  cent, 
of  the  light. 

Flexible  mother-of-pearl  pattern*  are  produced 
on  cloth  stuffs,  according  to  a  recent  German 
patent,  as  follow*:— On  a  soft  clastic  base  i» 
placed  thin  caoutchouc  as  large  as  tho  pattern, 
and  upon  this  a  thin  plate  uf  copper,  with  the 
pattern  cut  through.  Over  the  copper  ia  placed 
tho  cloth  on  which  the  mother-of-pooil  pattern 
ia  to  be  produced.  A  heater  i*  now  passed  over 
the  whole,  with  the  result  of  melting  tho  thin 
caoutchouc,  and  causing  it  to  1h;  pressed  up 
against  the  cloth,  in  form  of  the  pattern.  TV 
cloth  is  now  removed  with  it*  adhesive  pattern, 
and  powdered  mother-of-pearl  is  sprinkled  on  it 
then  a  heater  U  passed  over  it,  and  any  super- 
fluous powder  is  removed  with  a  seft  brush.  A 
fine  crape-stuif,  moistened  with  gum  solution 
next  laid  on  the  mother-of-pearl  pattern,  and, 
after  drying,  adheres  to  it  with  protective  effect 
while  the  varying  colour  of  the  mother-of-pearl 
is  but  little  aifected. 

Optical  telegraphy  i*  sometimes  like  a  tori  of 
advanced  guard  to  the  electric  system,  which  it 
completes  by  penetrating  into  regions  where  lines 
would  not  bo  safe.  Thi*  is  the  cose,  r.y.,  in 
Algeria,  where  Capt.  Chilly,  with  some  other 
military  officers,  has  been  recently  engaged  on 
a  mission  of  optic  telegraphy.  Each  point  of  tho 
extreme  south  is  now  connected  with  an  electric 
telegraph  station,  so  that  a  message  sent  in  the 
evening  from  Negrine  reaches  Constantino  next 
morning.  Previously  it  took  three  day*  to  con- 
vey a  message  to  the  nearest  telegraph  office. 
Between  Negrine  and  Kl-Oued  is  abyut  93  miles, 
and  the  apparatus  set  up  at  Negrine  throws  the 
light  (solar  or  electric!  this  great  distance.  The 
Arab*  are  astonished  at  the  light,  and  are,  of 
course,  powerless  to  interrupt  it.  /.'  Eltrtrinti 
expresses  a  hope  that  ero  long  the  Niger  will  be 
reached  with  the  svstera  in  question,  and  St.  I>.uU 
connected  with  Algiers. 

Among  other  matters  discussed  at  the  Congress 
of  iiygiene,  which  recently  met  at  Geneva,  was 
that  of  intemperance,  which  M .  Houlet  showed  to 
be  making  rapid  progress  in  Switzerland.  He 
desired  heavy  duties  on  the  sale  of  drink,  especi- 
ally distilled' liquor,  severe  surveillance  of  it,  and 
energetic  repression  of  drunkenness.  He  insisted 
on  the  utility  of  temperance  societies,  and  said, 
in  cloaing,  that  the  war  against  intemperance 
would  not  succeed  till  all  alcohols  except  ethylic 
were  removed  from  beverages.  It  is  necessary  to 
find  a  reagent  enabling  to  determine  accurately 
and  quickly  the  quantityof  those  other  alcohols  in 
the  drink.  M.  Alglare  advocated  monopoly  of 
the  sale  of  alcoholic  liquors  by  Government. 
The  Congress  passed  a  resolution  calling  on  all 
Governments  to  abolish  legislative  obstacles  to 
the  practice  of  cremation,  and  urging  the  ad- 
vantages of  this  practice  in  the  case  of  serious 
epidemics. 

For  cleaning  glass  vessel*,  Herr  Mull  or  con 
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either.  Tho  meteorological  phenomena  of  tropical 
and  sub-tropical  regions  are  much  linn  complicated 
than  those  of  the  temperate  roues :  whence  it  follows 
that  it  ia  easier  to  trace  a  cycle  in  the  case  of  the 
former  than  in  the  latter.  Tliia  ia,  doubtless,  why 
such  a  degree  of  success  has  attended  the  investi- 
gation in  India.  The  observation*  of  Dr.  Jelinck, 
referred  to  by  "  F.B.A.S.",  bear  mo  out  in  the  lost 
deduction.  J.  A.  Westwood  Oliver. 

4,  Bcllevue-tcrrace,  Springburn,  Glasgow. 


I  the  use  of  quartx-aand,  and  (especially  for 
veaucls  meant  to  hold  drinks;,  load  shot,  and  re- 
commend* gypsum  (without  silicate)  and  marble, 
also  bruised  bones.  Where  it  is  desired  to 
clean  glass  and  porc  elain  vessels  thoroughly  of 
organic  matter,  a  mixture  of  sulphuric  acid  and 
bichromate  is  best. 

The  synthesis  of  uric  acid  ha*  been  recently 
accomplished  by  Herr  Horbaczewaki.  His 
method,  described  to  the  Merlin  Chemical 
Society,  was  to  mix  powdered  glycocoll  with  ten 
times  a*  much  of  pure  urea,  obtained  from 
cyanate  of  ammonia,  and  heat  quickly  to  200°  or 


[2087-1.]— Mt  attention  ha*  juat  been  directed  to 
a  very  interesting  article  on  Variable  Stars,  by 
Prof.  E.  C.  Pickering,  in  your  number  of  the  1st 
inat.  It  contains  an  error  which  I  take  the  liberty 
to  point  out,  ami  which,  if  only  for  the  sake  of 
accuracy,  you  may  deem  it  advisable  to  correct. 
The  error  is  in  the  paragraph  ou  teni|»orary  stars, 
where,  in  giving  examples,  one  is  stated  to  Ik 
"  Tycho  Umbo's  star  of  1755."  Tycho  first  saw  it 
early  in  November,  1572.  It  continued  viable  l<i 
month*.  After  remaiuing  a  brilliant  object  for 
some  months,  its  lustre  gradually  diminished  till 
March,  1574,  when  it  finally  disappeared 


SUN8POTTERY. 

[20875.]— I  Kin  not  intended  taking  further  part 
in  thi*  controversy,  my  views  coinciding  with 
neither  of  the  two'  parties  engaged ;  but.  against 
the  assertion  of  "  F.K.A.8."  (letter  2084",  p.  X 
that  ho  "  can  never  too  often  reiterate  that  an  j-  effect 
produced  by  the  sun  must  affect  the  whole  world 
and  not  different  parts  of  it  differently,"  I  must 
enter  mv  protest.  In  point  of  fact,  I  feel  that  it 
cannot  be  too  often  reiterated  that  the  on/y  way  in 
which  the  sun  can  affect  the  meteorological  condi- 
tions of  our  globe  ia  by  infrrui/ym 
and  so  rendering  the  different  conditions  which 
prevail  in  different  parts  of  the  world  more  widely 
different  than  ever.  I  mutt  refer  those  who  want 
to  see  tho  point  discussed  in  detail  to  a  little 
pamphlet  ou  "The  Doomed  Comet,' 
recently  published.  Hero  I  can  only 
or  two  of  the  grounds  of  my  opinion. 

The  examination  of  weather  records  has, 
think,  proved  five  things — namely,  that  in  certain 
localities  of  the  earth's  surface,  a  connection 
between  the  atate  of  solar  activity  and  the  weather 
(lit  least  as  regards  temperature,  rainfall,  and 
atmospheric,  disturbance)  is  apparent  i  that 
other  localities  a  connection  ia  apparent,  but  of  a 
precisely  oppntitr  character:  that  in  yet  other 
localities  no  connection  of  any  kind  is  baccable ; 
that  tho  connection  is  most  obvious  in  tropica]  or 
sub-tropical  latitudes ;  and  that,  as  a  consequence 
of  the  foregoing,  combined  n  ord*  from  all  Wlti  I 
the  globe  fail  to  exhibit  the  connection,  the  two 
opposite  effects  cancelling  each  other. 

I  need  not  enlarge  upon  the  two  first  conclusions. 
They  are  pretty  generally  admitted,  and  tho  cir 
cunistance  of  opposite  effects  arising  from  tbe  same 
cause  has  not  a  little  ponded  some  of  the  sun 
spotter*.    Several  examples  of  it,  however,  are 
familiar  to  meteorologists.    For  instance,  to  quote 
Professor  Archibald,  "it  is  generally  assumed  that 
the  same  tropical  heat  which  gives  the  primary  im 
pulse  to  the  desiccating  north-east  trade  wind  n 
sub- tropical  latitudes  furnishes  the  energy  whirl 
exhibits  itself  in  the  almost  constant  precipitation 
under  the  Equator.    Any  variation  in  the  degree  of 
this  heat  should  oonsequcutlyaffect  localities  situated 
in  the  region  of  the  Trades,  and  the  Equatorial  calm 
belt  in  a  diametrically  opposite  manner." 

The  fact  of  the  weather  in  some  localities  failing 
to  allow  any  trace  of  a  cycle  is  in  no  way  remark- 
able. Local  influences  play  a  more  important  part 
in  the  production  or  modification  of  stmospheri 
phenomena  than  is  generally  n*coguised.  Indeed 
tho  distribution  of  meteorological  conditions, 
climate  in  other  words,  is  determined  almost  entirely 
by  local  circumstances  ;  and  in  the  varying  potency 
of  these  circumstances  we  have  an  explanation 
tho  appearance  of  a  cycle  in  one  place  and  its 
aljsenee  from  another.  Where,  local  influences  are 
weak,  there  whatever  effect  may  be  due  to  a  varia- 
tion in  tho  sun's  activity  is 


itself ;  where  audi 
marked,  there  th 
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lar  effect  is 


prominent  local  phenomena. 
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CHEAP  FINDER  FOB  A  SMALL  TELE- 


20fi76.) — Perhaps  tho  following  description  and 
tches  of  a  tinder  I  have  used  for  some  years 
with  perfect  satisfaction  may  1m  useful  to  some  of 
your  astronomical  readers  who  experience  the 
worry  of  searching  for  celestial  objecta  without 
some  such  adjunct  to  their  telescopes.  Th  «  plan 
ha*  great  advantages  over  that  suggettel  by 
Proctor  in  his  "  Half-Hours  with  the  Tele- 
scope." I  utilised  a  pocket  telescope,  which 
opened  to  about  16in.,  and  by  removing  one  pair  of 
the  lenses  not  only  turned  it  into  an  inverting 
telescope  but  reduced  its  length  to  9in.  Having 
ascertained  the  position  of  the  focus,  I  fixed  at  that 
point  a  ring  cut  out  of  cardboard  carrying  the 
cross-wires.  Buch  a  little  telcacopo  as  I  adapted 
could  be  purchased  second-hand  for  a  few  shilling* ; 
but,  if  preferred,  a  cardboard  tube,  as  recora- 
nded  by  Proctor,  might  be  employed.  To 
secure  the  finder,  F  in  sketch,  I  bought  at  an  i 
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monger's  for  about  sixpence  two  brass  ring*.  B  R. 
Thev  were  intended,  I  think,  for  curtain  fittings, 
and  had  feet  attached  to  be  screwed  to  anything. 
Their  internal  diameters  were  about  Jin.  greater 
than  those  of  the  tubes  of  the  finder,  so  a*  to  allow 
play  to  the  adjusting  screws  S  S  S  placed  in  holes 
through  the  rings.  1  then  procured  a  piece  of 
wood  W,  9in.  long,  2in.  broad,  and  lin.  thick, 
scooped  one  side  hollow  to  fit  the  large  telescope  T, 
acre  wed  to  the  wooden  block  the  ring*  B  B  con- 
taining the  finder  F :  then,  by  means  of  thick 
indiarubber  rings,  1 1,  tightly  clasped  the  block 
(carrying  the  finder)  to  the  large  telescope,  and  all 
that  remained  was  to  ad  j  uat.  This  mode  of  attaching 
the  finder  require*  more  trouble  at  first  than 
Proctor'*,  but  it  haa  the  great  advantage  of  per- 
manence over  tho  latter,  and  I  can  testify  to  it* 
effectiveness.  Xo  re  Light. 


THE  LINK-MOTION 

.j— 1st  my  letter  (20CS« 


in.  page  207), 
ami  others  to  a  few 


I  in- 


:  »ns7 

vited  the  attention  of  engineers  t 
curves  described  by  the  liuk-iuotiun,  in  ' 
branches,  for  a  considerable  length,  coincide  with 
straight  lines.  I  have  been  encouraged  to  pursue 
my  inquiries  into  the  general  theory  of  this  motion  ; 
and  have  arrived  at  some  important  results,  which 
I  feel  assured  wUl,  when  made  widely  known, 
leasen  the  difficulties  that  have  been  met  with  in  its 
application  to  general  purpose*. 

I  have  found  that  there  is  a  certain  rone  of 
curves,  within  which  each  has  ita  branches  more  or 
less  coincident  with  the  tangents.  This  length  of 
coincidence  ran  easily  bo  ,  input. -I  and  my  prvn- 
eipal  object  has  been  to  seek  within  this  sane  for 
those  curve,  in  which  the  length  of  contact  is 
greatest. 

I  have  endeavoured  to  emliodv  the  results  of  my 
investigation  in  what  may  be  culled  a  topographical 
chart,  because  the  object  of  it  ia  to  show  the  rela- 
tive places  of  curves  having  special  useful  properties. 
Every  point  in  it— within  certain  limits— must  he 
■  the  place  of  a  curve.  The 
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eo-ordinateaof  thia  chart  are  the  I.  ngths  of  r  and  rf. 
referred  to  at  jwge  207  ;  ami  the  length  /  i*  njoumed 
to  be  conitant,  and  is  represented  bv  the  number  10 
Hence,  for  any  three  links— th.-  two  aui  tir.lt.  being 
equal— the  middle  link,  chvj.l.  ,1  Into  a)  equal  part* 
become*  a  scale  for  r  and  ,/.    If,  then,  values  of 


axis.  If  we  make  (l-Wn  have  the  equation 
4/W  =  (f-  t  rf-  _  jr^t  Tt.i.  reduo-d,  give,  the 
three  relations  if  -  /  f  r.  rf  =  f  -  r.  rf  =  r  -  f. 
But  thr-ee  are  the  equations  to  the  three  line*  A  P, 
AB,  BC  respectively;  hence,  at  t)nne  limits  the 
curves  have  their  brunches  ut  right  angle*  to  the 


ToInGlt.U'UKAL  rtl.VltT  FOB  lOXrCa  OK  THE  LINK  MuTIo.V. 


rand  d  be  taken  according  to  thin  trnie,  only  one 
curve  can  be  descrilird  for  each  pair. 

Now,  since  every  point  nu  the  chart  can  be  re- 
presented by  a  |mir  of  co-ordinate!!,  and  it  r  Ixr 
assumed  as  the  ordinate,  and  J  a*  the  . !  ■  -  rissa  of 
■  point,  the  curve  fur  thut  point  wdl  be  fully 
known. 

In  the  construction,  our  first  object  will  l«  to 
lay  down  the  limit*  within  which  it  i»  possible  for 
a  curve  to  be  described  by  the  link-motion.  Now, 


f  I  C.  I 


rice.  f-/cj 


we  cannot  descrfU'  u  Curve  if  rf  bo  taken  greater 
than  I  -t  r.  Hence,  for  this  limit  rf  =  /  i  r.  Thin, 
then,  ia  tiie  equation  in  rf,  r,  co-ordinates  to  the 
straight  line  A  1).  aud  no  curves  whatever  can  exist 
for  point*  in  the  caart  Mow  A  l>. 

Another  limit  is  found  from  the  consideration 
that  no  curve  can  Iso  described  if  /  is  greater 
than  of  +  r ;  therefore,  we  have  the  conation 
<t  =  /  -  r,  which  in  the  equation  to  the  straight 
line  A  B,  * 

Again,  the  c/jnotion  d  —  r  —  I  (jives  the  line 
B  C,  which  ia  a  boundary  separating  the  nodal 
iurvn  from  all  others  of  the  system.  These  turves 
have  their  placei  above  the  line  BC,  and  in  none  of 
them  do  the  branches  pass  through  the  origin.  They 
occur  in  pairs,  varying  in  form  from  a  circle  to 
imperfect  oval*  in  cases  where  d  ia  lea*  than  /. 
as  in  Fig.  1  ;  but  when  <  has  values  greater  thou  /, 
they  have  forms  resembling  Fig.  2. 

Moreover,  any  curve  whose  place  is  represented 
by  a  point  on  these  limiting  lines  A  D,  A  B,  B  C, 
has  its  branches  at  right  angles  to  the  axis  at  tho 
origin,   for,  in  the  equation 

y/iP<F  -  (f  -f  rf»  -  r-}' 
o  which  £  ia  the  angle  made  by  the  curve  with  the 


axis.  They  differ,  however,  as  to  form,  for  near 
A  I)  they  resemble  Fig.  S,  uud  increase  in  dimen- 
sion* a*  their  place*  are  more  and  more  najmiisl 
from  A  V  :  they  have  also  their  curvatures  convex 
to  the  axis.  On  A  It  tin  y,  in  v>me  rc-|»<  tx,  resemble 
tl.e  curves  on  A  I),  and  ure  also  convex  to  the  axis, 
but  they  are  difficult  to  describe — Fig.  4  has  been 
near  this  limit.  On  B  U  the  curves  arc  all 
concave  to  the  axis,  but  in  form  they  vury  cousidcr- 
ably  according  as  tliev  lie  on  npposito  Fides  of  the 
vertical  hue  rf  -  /  a  ]ii.  On  tile  right  of  this  line 
they  have  the  form  of  Fig.  .'i,  and  on  the  left  they 
resemble  Fig.  tt. 

The  Tertical  line  <f  m  I  ■  |0  is  a  rcniarkahk.- 
line  J  it  shows  the  places  of  a  series  of  circle*  that 
can  bo  described  by  the  link  motion.  For  if  we 
make  r  m  where  n  may  be  either  an  integer  or 
a  fraction,  thu  equation  in  the  particular  case  of 
the  curve,  expressed  in  r,  y,  co-ordinates  may  he 
reduced  to  the  form  (r' "+  v'-u'P)  [(j.'  + 

-  >i'i>{i'  -  y>)  +  a  >y«]=o.-  Now  j « +  P 

=  Oia  the  equation  to  n  system  of  ciivlea,  and 
(z*  I  jfl"  -  tt'P  (x*  -f  y«)"+  4/»y»  „  Q  ia  the 
equation  to  a  system  of  lemni*cntes.  As  we  pm 
cwd  up  this  line  d  =  /  a  10  we  find  that  both  the 
circles  and  the  h'tuiiiscjitesnregeuerallyuicompletely 
formi-0 ;  but  when  n  =  I  or  r  •»  I  =  10  both  are 
complete  as  at  Fig.  7,  ond  we  have  the  seeming 
|mradox  of  a  ]>oint  describing  a  circle  anil  passing 
twice  through  the.  centre  befuro  tho  circle  is  com- 
completed.  Again,  win  n  «  u.  ■>  or  r  t*  Si  ss  ft  we 
liavo  anotlicr  singular  result,  for  tlien  tlie  r  quation 
to  the  lemniscur,  in  x,  v,  eo-ordinatos  becomes  after 
reiluction  [if*  +  (r-ij*  -  f*j  [y«  +  {*  |  /)•  —  /•] 
=  Ok  the  equations  to  two  circles,  so  that  at  this 
j»int  Ihrrr  circli'S  are  deacriU'd,  as  at  Fig.  8.  tho 
outer  one  having  a  radius  -  V  and  the  radii  of  the 
other  two  being  each  equal  tu  I. 

As  the  branches  of  the  lemniscus  alone  ]<!■» 
through  the  centre— in  the  modifications  that  the 
curves  undergo  from  the  perfect  circle  and  the  |»r- 
feet  lemniscus — these  brandies  alone  ran  parti- 
ally become  straight  lines.  A.  very  simple 
case  occurs  when  we  suppose  tho  angle  <<  to 
become  equu!  to  0,  for  then  both  branches 
cuiucido  with  the  common  tangent,  and  cense* 

auently  with  each  other.  Thus :  putting  o  <  >  in 
ic  equation  for  the  tangent,  we  have  the  condi- 
tion </"  ■  P  —  r*.  Now,  in  d  r  coordinates  this  is 
the  equation  to  a  circle  of  radios  I.  It  ia  repre- 
sented on  the  chart  by  the  quadrantal  ore  A  II  II, 
the  centre  being  at  the  origin  of  the  same  co-ordi- 


nates. The  points  of  this  quadrant  give  all  tho 
curves  of  the  link  motion  that  have  their  branches 
coincident  when  |urallel  to  the  mi*  of  r.  1  hnvo 
examined  the  points  of  thi»  arc  A  H  B,  and  the 
curves  are  all  of  the  form  given  at  Fig.  P.  At 
|>oiiita  cm  each  side  of  the  line,  however,  there  is  an 
immediate  variation  in  form  :  thus :  for  r  =  8-C, 
rf  h  o,  we  have  the  curve  Fig.  10,  which  is  above 
tho  arc  A  H  B  and  concave  to  the  uxis  ;  tmt  when 
r  m  ii,  d  -  wo  have  the  curve  Fig.  U,  which  is 
below  the  ore  A  it  B.  andcouvex  to  the  axis. 

Althmigh  at  the  points  of  this  arc  tho  branches  of 
the  curves  have  an  intimate  cmtiu-t  with  their 
tangents,  and  for  short  distances  might  be  con- 
sidered as  straight  lines ;  yet  there  would  be  a 
great  -Tactical  difficulty  in  adjusting  the  links  and 
the  distances  of  tho  centres  so  as  to  exactly  fulfil 
the  required  condition.  For,  if  there  was  the  least 
deviation  on  the  one  side  or  the  other,  the  contact 
uf  the  tangent  anil  the  curve  would  l*e  an  ordinary 
contact.  It  i*  not,  therefore,  in  this  part  of  the 
cluirt  that  the  useful  curve*  are  to  be  found. 

The  xuue,  to  which  I  have  before  referred,  lie* 
above  the  curve  line  A  E,  nnd  the  points  below  this 
line  lire  places  of  curves,  all  of  which  arc  convex  to 
the  axis. 

The  line  A  E  is  an  equilateral  hyperbola,  it*  cau- 
tion in  if,  r,  eo-ordiiuites  is  i(*  =  r*  -»  C.  For  pouiU 
on  this  line— lite  those  for  the  joint*  on  the  cir- 
cular arc  A  H  B -the  eiunfH  have  a  cloau  contact 


/=■  /   C  .  £ 


F-  I    C  O 


3- 


with  their  tangents,  and  for  point*  above  this  line, 
the  length  of  contact  gradually  increases  until  a 
certain  limit  is  reached,  which  is  marked  in  tho 
chart  by  the  curve  line  At* ,  which  is  another 
hyperbola.  For  every  point  in  the  xoue  between 
these  two  hy]ie:bohu  we  can  compute  the  length 

(</»  -  >)- 
>  


of  contact  from  the  equation  p' m . 


w  here  «  is  the  common  radius  vector  of  the  tangent 
and  th"  curve.  This  equation  will  apply  to  all  the 
curves  till  a  limit  has  been  reached,  when  the  curves 
begin  tn  be  concave  to  the  axis.  I  have  found  the 
hyiicrliola  A  0,  whose  equation  is  if  =  f  +  f  »■*, 
to  be  a  safe  upprosrh  to  thi*  lxiundary.  Points 
may.  however,  lie  taken  slightly  over  thia  line  AO 
ut  which  the  formula  given  alwvo  would  bo  avail- 
ulde;  but  at  a  very  little  distance  beyond,  we  come 
upon  the  curves  that  are  concave  to  the  axis.  Even 
in  these  curve*  tlwre  i*  still  a  eon-adenible  length  of 
contact  of  the  curves  with  their  tangents :  but  the 
equation  for  the  Imyth  uf  contact  will  uo  longer  be 
applicable. 

For  |K>in(s  on  the  hyperbola  A  O,  the  actual 
length  of  coincidence  of  the  curves  with  their  tan- 
gents may  be  found  from  tho  equation  p'  -•  H  i*. 

They  have  all  forms  resembling  Fig.  1-,  more  or 
less  elongated. 

Tho  equation  |»-  ■  -  -  K  -  ha*  been  ob- 
tained from  tho  equation  to  the  curve  referred  to 
j>olar  co-ordinates  <i  and  t',  by  supposing  $  to  I* 
i*iual  to  t>,  in  which  cjik!  the  curve  will  coincide 
with  tho  tangent  for  small  variations  of  rf.  If  within 
the  /one  we  make  rf  to  vary  with  small  increments, 
the  variation*  of  (i  are  wry  con-iderable,  For  ex- 
ample, if  we  take  any  horizontal  line,  as  t  =  10, 
anil  mark  where  this  hue  meets  tho  curve  A  O,  for 
this  point  rf  =  13'<M  and  the  curve  lias  with  tho 
tangent  a  length  of  contact 

fa  =  10-J 
Forrf  =  IM,  -t"  =  S'W 
„  d  =  14,     2f>  =  i-6 
„  sf  «=  H-H.'Jp  =  0 

As  another  example,  take  the  horixontal  lino 
r  m  15,  which  meets  the  hyperbola  where  d  t*  I7"12, 
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the  length  of 


in  tho  curvo  for  tin* 


,1  =  1712  i»  2p  =  IM 
and  for  >l  m  175      2,'  =  12-22 
if  -  2f  m  h-8 

1/  =  18  03    2*1  =  0. 
The   an  nit-  made  with  tho  axis  O,  O1  by  the 
branches  of  the  curves  or.  A  <i  may  bo  found  from 

the  equation  sin.  ->  -  ± 


If,  in  the  equation  p« 

tr,  become  wro,  we  have  the  two  equations 
1  j-  r*,4'  =  P  -  r*.   These,  on  before  stated, 
out  the  hyperbola  A  F.aud  the  quadrautal  sre 
AHB. 

These  equations  also  show  the  geometrical  pro- 
perties of  the  position  of  the  Knki  when  a  curve  i« 
described  w hose  place  i«  ut  any  jioint  on  these  Mae*. 
For  suppose  the  links  aro  placed,  ns  in  Fig.  13,  so 
that  the  midille  point  C  of  the  middle  link  A  D  is 
situated  on  the  line  joining  tho  fixed  centre*  0,< >'. 
Then  it  is  evident  Oat  5  the  angle  CAO  be  a 


two  elliptic  airs  in  tho  place  of  a  curve,  having  it* 
branches  at  ri^-l.t  angles  to  one  another. 

In  the  same  manucr  wo  can  place  ujxm  the  chart 
elliptical  arc*  shutting  the  places  of  curves,  having 
their  bronchos  inclined  to  tho  axis  at  any  other 
given  angle.  Thus,  fur  60',  the  equutiuus  to  thu 
two  cliques  an.— 

tP  +  4r  yft  +  r«  .  p 


ami 


<P  -  its  t/S  . 


Their  scmi-axo-i  ore  27*32  and  7'32.  Only  one  of 
these  elli|«es  is  represented  on  tho  eliart,  by  the 
arc  ALU;  tho  other  would  have  to  be  drawn  be- 
tween the  straight  lino  A  B  and  tho  elliptic  arc 
A  N  II. 

Similarly,  curves  whose  branches  make  an  angle 
of       with  tho  axis,  would  bu  found  ou  tho  two 


lup. 


lxi  tuitions  are  - 

•*»  -  A*  +  r»  m  P 

■are  14*1 12  and  S*  1037.  Thc»o 


right  angle,  we  have,  <P  =  P  +  >*.  But  if  A  0  C 
bo  a  right  angle,  we  have  iP  <  P  —  r*.  Again,  if  we 
suppose  the  angle  A  C  O  to  he  a  right  angle,  we 
h.ivo  tho  equation  iP  m  r*  —  P.  This  is  the  liqua- 
tion to  another  equilateral  hyperbola,  and  is  the 
lino  11 F  on  tho  chart ;  it  prow*  through  the  midst 
of  curves  that  ore  concave  to  tho  axis,  which  1 
hare  not  yet  examined. 
In  the  cuurse  of  this  investigation,  I  have  found 


the  following  important  property  of  tho  links 
placed  as  in  Fig.  1 3.  In  all  cases,  the  angle  A  O  C 
3  ytF  —  0  where  *>  is,  as  I  have  before  defined, 
the  angle  which  the  branches  of  the  curve  makes 
with  the  lino  of  centres.  Hence,  in  tho 
A  O  C,  we  have  the  relation  <P  ± 
+  r-.f. 

If  in  this  equation  we  give  to  f.  any  special 


±  ird  sin.  f 


value,  we  have  the  condition  between  t/,  f,  and  r 
for  tho  places  of  all  tho  curves  whoso  branches  arc 
inclined  to  the  axis  at  the  given  angle. 

Thus,  •appose  wo  wish  to  know  the  situation  nf 
all  curves  whoso  branches  are  at  right  uugles  to 
each  other,  in  this  case  C-  =  i 0°,  and  we  have  the 
two  equations— 

<p  +  *  vr+ =  1" 

:Uld 

if  -  tr  v/r+  H  -  /». 

These  are  the  equations  in  it  r  co-ordinates  to 
two  equal  ellipses,  the  major  axis  of  the  one  coin- 
ciding in  direction  with  tho  minor  axis  of  the  other, 
the  semi-axes  are  respectively  1H'477  and  7"tioo. 

They  aro  represented  on  tlio  chart  by  the 
two  area  AMD  and  A  N  B.   Every  point  on  these 


and  other  line*,  showing  special  properties  of  the 
MM  <>n  them,  have  not  been  laid  down  upon  the 
chart,  to  avoid  the  eoufusiou  that  wuuld  arise  in 
their  explanation. 

I  may,  however,  mention  here  tiiat  the  rela- 
tion— 

<P  m  I  f/  +  r) 

is  tho  equation  to  a  parabola  whose  latns  rectum 
■  /,  anil  who*?  vertex  is  situated  nt  a  distance  I 
tielow  tho  rero  of  the  chart  on  the  vertical  line 
passing  through  that  point.  A  portion  of  this 
parabola  passes  through  the  /one  before  nieutifthisl, 
at  the  point  a,  whoso  co-ordinates  arc 


f  / 


r  =  10,  ,1  m  1 1*1 1,  and  passing  out  of  the  rone  near 
tbepoint r,  where  r  -  14,  rf  =  15  192. 

Hie  curves  to  which  I  have  referred  in  the  table 
given  at  p.  207,  taken  between  r  =  10  and  r  m  U, 
all  lie  within  the  zone. 

The  relation  rf»  =  /  (/  4  r)  has  reference  to  the 
position  of  the  links  when  there  is  this  geometrical 
property.  Suppose  the  links  ore  drawn  out  so  ns 
to  have  the  position  at  Fig.  I  I  ;  then  if  the  angle 
AOO'be  a  right  angle,  all  curves  that  can  be 
described  with  links,  and  the  distance  OO'  having 
this  property  will  have  their  places  on  the  parabola 
a-'  •    1(1  +  r). 

If,  however,  tin*  angle  O  A  O'  be  a  right  angle, 
then  all  tho  curves  that  ran  1»  dosrribed  with  such 
a  relation,  between  tho  links  and  the  di«tanr*>  of 
»,  will  have  Uieir  places  on  the  hy-wrtwla 


II,:,  1 


#  -  P  +  |r  +. 
obliquely 


Oie  sone. 
verton. 


S  RAILWAY  TRAINS 

[20S7H.1-Tm*  qocstion  originaUy  putbv  "S.  J." 
may  have  had  a  satisfactory  reply  from  Mr. 
Stretton,  in  '•  Nun.  Dor.'s  '*  opinion,;  but  as  ques- 
tions of  tho  sort  are  committed  to  print  by  the 
favour  of  onr  editor,  it  is  evident  tho  answers  are 
not  meant  fur  the  querists  alone,  but  for  all  who 
like  to  read.  That  the  answer  was  not  satisfactory 
oil  round,  is  evident  from  the  objections  which 
Mr.  Bmwn  and  myself  raised,  ami  surely  we  have 
the  right  to  exptess  onr  opinion  witl'iout  being 
abused  by  n  qua  incog. 

"  Xun.  Dor."  now  claim*  to  be  perfectlv  familiar 
with  the  "elementary  facta  retailed  by  &lr.  Brown 


TowhatfocUdoeshe  refer? 
ho  adniit  that  tlie  nieclianical  effects  we  pointed  at 
rfe  obtain.  If  so,  why  all  this  fuss  Y  Again,  what 
does  he  mean  by  saying  *'  I  repeat  that  the  jerk  to 
which  'S.  J.'  refers  will  bo  felt  while  the  pas- 
senger is  sitting."  Well,  who  ever  said  otherwise  t 
Ho  may  repeat  tins  a  thousand  and  one  time* ;  but 
what  lias  that  to  do  with  the  matter  in  dispute  i 
Afterwards  ho  admits  it  will  he  less  felt  when  Bit- 
ting than  when  standing.  This  is  just  what  I  said 
at  first,  and  to  which  "  Nun.  Dor."  objected,  and 
it  is  plain,  to  anyone  open  to  reason,  that  the  stafJM 
course — that  is  safest  from  the  risks  alluded  to  by 
M  S.  J."  of  being  thrown  ou  the  platform — is  to 
keen  sitting  till  af'.tr  the  jerk.  I  really  admiro 
"  Nun.  Dor.'s  "  way  of  getting  out  of  the  hole  Mr. 
Brown  put  him  in,  in  his  last  communication. 
No.  3.  "  Nun.  Dor."  is  not  to  lie  stop|K-d  in  th.it 
way — he  jumps  over  it.  "Tram-cars,"  says  he, 
"aro  out  of  the  question."  This  is  short  and  sweet. 
Nay  "Nun.  Dor.,"  not  so  fast:  tram-cars  are 
literally  >n  tlw  question.  If  you  will  refer  to 
"  S.  J.  s  "  original  query,  you  will  find  this  state- 
ment :  "  The  jerk  above  'mcntioncjd  may  .be  felt 
sometimes  in  a  tram-car." 

"Nun.  Dor."  says  Mr.  Brown  misunderstood 
what  he  said  about  the  buffer-springs,  and  I  can 
only  guess  the  error  is  his,  for  ho  leads  us  to  infer 
ht  meant  the  draw-lair  s]<riugs.  He  is  all  over  the 
shop ;  anywhere  to  get  out  of  tho  way. 

I  cx-awtcd,  when  I  saw  "  Meteor's  "  diagram, 
that  we  were  to  hare  an  interesting  demonstration 
of  two  different  causes  producing  exactly  the  hjw 
effects ;  but  after  carcfullv  noting  that  the  anglo 
A  O  A1  ought  nut  to  lie  so  large,  the  tiling  dropped. 

What  is  the  use  of  the  diagram?  To  prove  I  wax 
wrong  in  saying  a  passenger  ought  to  keep  bis  anat 
till  the  train  stopped  (a  fact  which  any  ■w'*'*lH*l 
person  will  allow)  he  presses  his  head  against  a  rail. 
Who  told  him  to  do  so  ?  I'm  sure  I  didn't,  and  I 
sy  say, 
nmcnt 

say  it  was  the  inertia  of  the 
caused  the  jerk.  "Meteor" 
return  to  letter  20718.  ( 

We  are  favoured  with  exjx'riment*  Nos.  1,  2,  3, 
and  4,  and  with  a  promiw  of  No.  5.  To  what  do 
they  tend?  What  do  they  prove?  There  is  no 
doubt  but  that  much  water  could  be  spilt  in  that 
way,  and  much  ink  afterwards,  in  rwunluig  the 
experiment,  but  what  for  i 

Swansea. 


with  certain  heads— soft  ones— tho  ex 
perimcnt  might  be  dangerous.    Again,  I  did  not 

which 


[20S79.]— Soxr  of  onr  coirespondentii  appear  to 
be  a  little  confused  as  to  the  jerk  of  the  train  that 
was  the  subjisrt  of  the  original  letter,  and  tho 
matter  may  perhaps  be  made  dear  if  I  state  my 
own  cxpenennc.  1  was,  and  had  been  for  many 
years,  a  season-ticket  bolder  on  the  South- Western 
loop  line  from  Waterloo.    Of  I 

been  jerked  about  ia  a  most  1 
and  the  passengers  had  adopted  the  habit  of  wait- 
ing for  the  "back  jerk"  before  leaving  the  car- 
riage ;  this  'M»ek  jerk  "  was  njrrry  common^^ 

to  it.  On  one  wnution,  the  carriage  had  pusec.1  tlie 
booking-office  of  the  stopping  station ;  I  waited 
fur  the  "  back  jerk,"  and.  after  this  had  passed, 
opened  the  door  and  stepped  out,  when  I  was  rolled 
over  and  over  toworvls  the  engine,  my  right  arm 
broken  short  off  above  the  elbow,  and  I  sustained 
other  minor  injuries.  On  making  inquiries  after- 
wards, I  found  that  one  or  two  of  inyai<iuaintances 
had  been  thrown  down  in  the  same  way,  and  several 
others  had  hod  narrow  escaiies.  The  railway  manager 
said  1  "loft  the  train  whilst  it  was  in" -notion," 
which  was  literally  true,  though  there  had  tieea  an 
invitation  to  alight.  Can  any  reader  explain  the 
jerk  from  which  I  suffered  ?   Of  coarse,  the  great 


severity  of  the  injury  was  owing  to  the  circu 
stance  that  the  jerk  Happened  to  catch  mo  just 
tho  most  effective  moment.  H.  B  T.  8 


THE  VOSS  MACHINE 

[20880.1—  As  many  amateurs  will  now  probably 
construct  the  "  Von  "  induction  machine,  it  may 
be  of  service  to  them  to  know  that  it  is  not  neces- 
sary that  tho  fixed  back-plate  should  lie  in  one 
piece  ;  the  machine  will  act  equally  well  with  this 
plate  in  two  pieces,  so  long  as  the'division  is  be- 
tween the  two  paper  shields.  About  a  year  ago,  a 
"  Voss"  maclune  was  commenced  by  H.  Yoatirs, 
and  finished  by  Cuminc,  tho  rotator}'  plate  of  which 
was  2tin.  in  diameter.  The  effects  pnaiuaMl  by  this 
machine,  as  stated  to  mo  by  Curaine,  exceeded 
those  obtained  from  the  nn.ltiple  plate  Holtx 
machine  lately  described  in  the  "  E.  M."  When 
using  vacuum  tubes  with  the  "  Voss  "  machine,  it 
is  desirable  that  tlie  discharge  passing  between  the 
outer  coatings  of  the  two  small  Leyden  jars  should 
be  used,  as  this  plan  gives  the  moat  brilliant  results 
for  nearly  all  purposes,  whilst  in  medical  applica- 
tions the  strength  of  the  discharge  can  lie  regulatol 
with  exactness.  lVrmit  me  to  thank  Mr.  Franks 
for  a  letter  inclosing  a  piece  of 
sr  he  had  used  in  someo: 


I  have 
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bern  unable  to  write  to  Mr.  Franks,  as  he  did  not 
)  hia  address.  H.  B.  T.  8. 


PHOTOGRAPHIC  LENSES. 

[jOMil.l— WK  have  had  (mm  rime  to  timo  a 
p  ut  deal  of  valuable  information  its  to  the  con- 
struction of  lenses  for  telescope*  and  microscopes, 
but  scarcely  anything  a*  to  the  construction  of 
photographic  lenses.  Now  tliat  the  dry-plate  pro- 
ctM  is  so  successful,  I  think  that  information  as  to 
the  best  lenses  for  photography  would  lie  of  in- 
terest to  a  large  number  of  renders,  and  the  excel- 
lent results  given  by  the  cheap  and  simple  appa- 
ratus advertised  by  Mr.  Lancaster  in  the  "  E.  M." 
lead  me  to  think  that  the  construction  of  photo- 
graphic lcn*rs  is  not  beyond  the  skill  of  many 
aniateure  if  the  proper  formula:  were  made  known 
to  them.  H.  B.  T.  S. 


[J0S8'J  *— NrxnER  924  of  the  Esousn  Me- 
OLuric  seems  to  show  a  widespread  desire  to  know 
more  on  the  subject  of  drinks  and  substitutes  for 
alcoholic  beverage*.  Dr.  bxlmunds  has  given  a 
good  idea  of  the  subject,  and  I  can  only  supple- 
ment it. 

Water  is  not  believed  to  bo  a  food  in  the 
ordinary  sense  of  tho  won!  -that  is.  physiologists 
do  not  believe  that  it  is  broken  up  in  the  system. 
We  believe  that  it  is  simply  a  solvent,  and  that  it 
is  cast  out  of  the  svstem  chemically  tho  same  as  it 
went  in.  Its  nse  is  to  <useolvo  substances  and  so 
allow  them  to  be  taken  into  the  blood,  and  by  this 
power  of  solution  it  also  carries  waste  products 
out  of  the  body.  Our  body  consists  of  about  ~'i 
per  cent,  of  water,  and  it  enters  into  all  our  food  ; 
thus  the  cucumber  and  melon  contain  about  !*•>  per 
cent,  of  water,  whilst  the  pea  contains  only  o  or 
4  p^»*  ct?iit»  FriittM  fun  tin  n  ii  Ijirpo  jw  nx*n  tnjjo  of 
water,  and  so  do  mots,  whilst  uuts  and  grain  do 
not  contain  a  great  deal.  The  very  air  we  breatho 
contains  a  variable  quantity  of  water :  in  Bitmmer, 
the ^air  biting  tu>tter  require*  morn  water  to  saturate 

winter,  since  the  body  then  e'xhales  more  fluid.  In 
winter  the  air,  being  colder,  is  more  nearly 
saturated ;  hence  we  do  not  load  so  much  by  our 
breath,  and  so  retaining  more  in  the  system  we 
require  less  drink ;  tho  skin  also  does  not  perspiro 
so  freely  in  cold  weather.  In  some  eases  the  system 
even  absorbs  moisture  from  the  air,  as  seen  in' some 
persons  gaining  weight  in  the  interval  between 


Thirst  is  a  sensation  of  dryness,  referred  to  the 
back  of  the  throat :  it  is  ready  the  system  calling 
for  fluid.  The  experiment  has  been  made  of 
cutting  the  gullet  of  an  animal,  kept  without 
liquid  for  a  long  time,  and  iuserting  a  piece  of  pipe 
in  the  gullet,  so  that  when  the  animal  drank  all 
the  fluid  ran  out  of  the  pipe  instead  of  going  into 
the  stomach.  The  result  of  this  experiment  was 
that  the  animal  drank  and  drank  and  never  got 
—tisfled.  The  fluid  did  not  enter  the  system,  and 
so  could  not  quench  tho  thirst.  Hut  when  it  was 
allowed  to  enter  the  stomach,  the  poor  animal  was 
soon  satisfied.  Thirst  may  be  produced  by  the 
heat  of  the  weather,  the  scarcity  of  water,  or  by 
the  food  and  condiments  wo  take.  Thus  salt, 
sugar,  pepper,  spices,  mustard,  and  alcohol  all  give 
rise  to  thirst.  Persons  fond  of  highly-salted  or 
seasoned  dishes  are  more  liable  to  it  than  persons 
who  take  plain  dishes.  Tobacco  smokers  are  more 
liable  to  thirst  than  those  who  abstain  from  it. 
Eaten  of  animal  food,  in  tho  some  way,  are  more 
thirsty  souls  than  vegetarians,  since  flesh  is  broken 
up  into  uric  acid,  urea,  and  other  compounds  re- 
quiring expulsion.  Wine,  brer,  or  spirit  drinkers 
ore  more  thirsty  than  abstainers,  since  the  alcohol 
in  these  beverages  increases  perspiration  from  tho 
skin,  and  an  increased  renal  flow. 

A  man  can  live  from  three  to  six  days  without 
food  or  drink,  but  if  plenty  of  water  bo  allowed, 
he  may  survive  up  to  fourteen  days  or  more.  In 
cases  of  shipwreck  at  sea,  immersing  the  body  in 
sea-water,  once  or  twice  a  day,  helps  to  mitigate  thirst, 
for  we  are  of  opinion  that  some  water  is  absorbed. 
But  to  drink  sea-water  under  such  conditions 
means  death.  The  best  thing  to  quench  thirst  is 
water,  the  purer  the  better,  and  all  our  drinks  are 
chiefly  water,  coloured,  flavoured,  or  adulterated. 
If  it  be  adulterated  with  much  salt,  sugar,  or 
alcohol,  then  wo  are  nearly  as  thirsty  as  boforc, 
since  these  fluids  enter  the  blood  just  as  they  are, 
and  instead  of  al  lowing  waste  matters  to  be  removed 
they  only  increase  them.  In  fevers  we  have  great 
thirst ;  there  is  increased  heat,  which  means  a  waste 
of  tissue  and  a  crying  out  uf  the  system  for  water 
to  carry  off  the  waste  products.  Hence,  in  all  cases 
of  fever,  bo  it  small-pox,  starlet  fever,  measles,  or 
any  other  feverish  state,  we  cannot  err  in  allowing 
the  patient  cold  or  acidulated  water  at  regular  in- 
tervals. Fluids  are  harmful  at  meal  times,  as  they 
dilute  the  gastric  juice  and  retard  digestion. 
Drinks  may  be  divided  into— 1,  thirst-quenchers; 
2,  general  stimulants ;  3,  nervine  stimulants ;  4, 
food  stuffs  ;  and  5,  irritants. 

Ikirtt-i'UHchi,  s.— These  ore  tbc  pure  waters,  as 


distilled-water,  rain-water,  spring-  and  river- 
waters,  if  they  do  not  contain  much  saline  matter. 
Distilled-water  is  best,  sinoe  it  contains  no  salts  at 
all,  and  tieing  perfectly  pure,  it  has  more  power  of 
dissolving  any  waste  products  the  system  may  want 
to  get  rid  of.  It  tastes  insipid  at  first ;  but  use 
makes  it  agreeable,  and  then  ordinary  water  tastes 
saltish.  Saluturis-watcr  is  said  to  bo  distilled- 
water  charged  with  carboru'e  acid  gas.  After  these 
come  tho  aerated -waters,  as  soda,  potash,  and 
gazogene  waters.  Then  come  the  flavoured  and 
coloured  drinks,  such  as  aqueous  solutions  of  tho 
syruia.  These  syrups  are  lemon,  nectar,  pineapple, 
raspberry,  strawberry,  vanfllo,  sarsapnrilla,  orgeat, 
cherry,  ginger,  apricot,  orange,  currant,  and  other 
syrups.  We  may  also  include  here  eau  aucrec,  oat- 
meal and  water,  toast-water,  rice,  aud  barley- 
water.  Frank  Wright's  non-alcoholic  wines  can 
lie  taken  neat.  Off  mixed  with  water ;  they  arc  not 
tiiirst-quenchers  unless  mixed  with  water.  The 
summer  light  beers,  such  as  pop,  ginger-ale, 
treacle-beer,  hop-boer,  horehound,  and  other  herb 
beers  contain  a  small  percentage  of  alcohol,  about 
two  or  three  per  eeut.  With  Uie  exception  of  tho 
waters,  all  these  contain  a  little  nourishment, 
which  is  due  to  the  sugar  they  contain.  Extracts 
of  malt  or  maltine  may  bo  included  here,  so  long  lis 
they  are  mixed  with  water. 

Central  Stimulant!, — These  are  the  many  hot 
drinks,  such  as  hot-water,  or  the  fruit  syrups  mixed 
with  hot  water,  and  the  hot  water  in  tea,  coffee, 
cocoa,  and  the  substitute*  for  these.  Hot  Water  is 
a  very  good  general  stimulant,  and  in  cases  of  feel- 
ing faint  or  fatigued,  give*  more  real  relief  than  a 
glass  of  hot  brandy  or  whisky-and-water.  This 
reminds  me  that  in  hrartburn,  a  glass  of  hot  or 
cold  water  quickly  gives  relief.  In  fact,  the 
action  uf  brandy  and  water  in  this  complaint  is  duo 
to  the  water  alone,  as  brandy  will  often  produce  it. 
We  have  many  substitutes  for  tea  not  generally 
known :  these  'ore  mint,  sage,  thyme,  and  mar- 
joram teas,  made  from  an  infusion  of  these  herbs. 
As  a  substitute  for  coffee,  we  have  radical  coffee — 
i.e.,  wheat  roasted  and  ground,  maize  coffee,  bnan 
and  pea  coffee.  To  make  these  you  roast,  grind, 
and  infuse  the  various  grains,  and  so  moke  a  palat- 
able drink.  The  great  advantages  of  these  substi- 
tutes are  that  they  contain  no  thcine,  thoo-bromine, 
or  caffeine  wherewith  to  ruin  our  nervous  systems. 
Wo  can  tako  them  as  often  as  we  like,  and  just 
before  retiring  to  bed,  and  are  not  kept  awake  by 
them 


.Yen 


!  tea,  coffee,  cocoa 


tie  Stimulants. — ' 
or  chocolate,  and  Licbig's 

Tra  is  the  worst,  and  is  said  to  be  the  cause  of 
much  mischief  ;  its  active  principle  is  called  theuie. 
If  theine  be  injected  under  the  skin  of  a  frog,  it 
paralyses  its  hind  legs.  To  a  person  unused  to  it, 
it  causes  general  trembling,  loss  of  power  over  left*, 
and  general  wakefulness.  In  China,  where  tea  is 
very  much  drunk,  a  vomiting  of  blood  is  said  to  be 
common,  and  is  due  to  this  habit.  Tea  often  gives 
to  its  votaries  a  withered,  dried  up,  leathery 
appearance.  Tea  and  meat  ought  not  to  bo  taken 
at  tho  same  mral,  as  the  tannin  of  the  tea  is 
said  to  form  leather  with  the  gelatin  of  meat. 
If  tea  be  taken,  it  ought  to  be  very  wink.  The  unly 
nourishment  tea  contains  is  the  milk  and  sugar  in 
it.  The  Hussion  way  of  drinking  tea  is  very 
pleasant :  a  piece  of  lemon  is  put  in  the  cup,  and 
then  tea  is  poured  on  it ;  it  con  be  taken  with  or 
without  sugar. 

f'<Jfir. — This  also  contains  nn  active  principle 
called  caffeine,  which  is  a  nervine  stimulant,  but 
milder  than  thcine.  Many  people  take  it  to  keep 
them  awake :  let  me  warn  them  of  taking  it  or  tea 
for  bucIi  a  purpose,  since  we  are  goading  on  the 
system  to  work  when  we  should  lie  at  rest,  and  are 
using  up  our  reserve  of  vital  force.  Strong  block 
coffee  gives  rise  to  a  griping  pain  in  the  stomach  ; 
hence,  in  France,  where  it  la  often  taken,  they 
drink  a  small  glass  of  brandy  after  it,  which 
paralyses  the  nerves,  and  so  tho  pain  is  not  felt.  If 
coffee  be  mixed  with  chicory  its  flavour  is  improved, 
but  the  Im  ty  i-  nut  grn.il.  Jn  I nrrnanv.  tli'  r" 
ore  chicory-caters  who  are  subject  to  peculiar  and 
special  diseases. 

Cocoa  or  Chocolate.  -  These  are  the  mildest  of  the 
nervine  stimulants  ;  their  active  principle  is  culled 
thoo-bromine.  They  ore  I  very  nice  and  pleasant 
drinks,  aud  may  be  taken  with  advantage  instead 
of  tea  or  coffee.  Tho  best  brand  I  know  is  Van 
Houten's. 

Lit  bit/' t  Eitraet. — This  is  not  a  fowl,  as  a  great 
many  believe,  and  does  uot  nourish.  It  is  a  stimu- 
lant only,  depending  for  its  properties  on  osinazoue, 
syntonin,  and  other  extractive*. 

Fuad  Sluffi.— The  food  drinks  are  milk,  butter- 
milk, and  whey.  They  help  to  quench  thirst,  and 
also  are  nutritive,  but  one  likes  nourishment  solid  ; 
they  come  in  most  useful  in  sickness  or  debility. 

Irritant*. — The  irritants  are  beer,  porter,  wino, 
spirits  and  liqueurs ;  tbey  depend  on  alcohol  for 
their  irritating  properties.  They  all  exert  a  baneful 
influence  en  tho  system,  ui  Homing  the  stomach, 
increasing  the  heart  a  action  unnecessarily,  and  help 
to  retain  waste  products  in  the  system.  Hence 
drinkers  are  more  liable  to  gout,  rheumatism. 


moderate  doses  they  give  rise  to  a  feeling  of 
warmth  and  of  strength.  The  warmth  is  due  to  the 
blood  being  sent  to  the  surface  of  the  body,  whilst 
the  internal  parts  are  cooled.  The  strength  is  duo 
to  increased  heart's  action,  but  is  not  real,  as  shown 
by  experiment.  To  a  fatigued  person,  alcoholic 
drink  means  ruin:  it  is  like  spurring  a  jaded  horse — 
he  goes  faster,  but  life  U  shortened.  For  hard, 
mental,  or  bodily  work,  those  get  on  bent  who  leave 
them  alone.  Alcohol  acta  as  an  anaesthetic, 
paralysing  the  speech  and  voluntary  motion,  an 
seen  in  the  thickened  speech  and  staggering  gait. 
In  large  doses  they  givo  rise  to  delirium  ana  death. 
Allow  mo  to  conclude  by  stating  that  the  wine  of  the 
ancient  physicians  was  in  reality  a  fruit  ayrup. 
They  evaporated  their  wines,  for  medical  purposes, 
until  they  formed  a  treacly  mass,  and  kept  those. 
When  it  was  wanted  it  was  mixed  with  water,  and 
given  to  the  patient  as  a  conlingdrink. 

T.  R.  AlUnson,  L.B.C.P.,  *c. 
road,  E.,  Dec.  10. 


MINNESOTA  AND  THE  NOBTH-WEST. 

[20883.]— AiXOTirEB  batch  of  letters  lie  before  me 
inquiring  as  to  the  opportunities  offered  the  writers 
in  the  North-west.  The  letter  I  wrote  a  fortnight 
ago  will  sufficiently  answer  many  of  them.  To  the 
clerk  ("K.  II.",  of  Shrewsbury),  with  a  liking  for 
mechanics :  get  a  good  practical  knowledge  ot 
mechanics  before  coming  out.  To  liis  friend,  17 
year*  of  age,  who  has  a  theoretical  knowledge  of 
farming,  1  would  nay  that  if  he  comes  alone  he  will 
rind  it  hard  struggling.  He  might  get  work  on  a 
farm  at  20  dollars  a  month  and  board  and  lodging, 
and  the  experience  would  be  valuable  to  him,  if  he 
was  not  what  is  culled  out  here  o  "  tenderfoot." 
Hut  there  are  so  many  young  Englishmen  whose 
education  and  bringing  up  render  tin  in  unfit  for 
competition  in  rough  work  with  the  Swedes  aud 
Norwegians  that  are  here.  To  those  about  to  emi- 
grate, who  think  life  in  Minnesota  is  easy,  that 
money  is  easily  corned  by  anybody,  and  that  young 
men  with  dainty  hands  ana  manners  can  been  mo 
rich  in  u  hurry,  my  advice  is— Don't.  H  "E.  H." 
really  means  to  "  rough  it,"  aud  tako  all  that  the 
words  inuily,  ho  will  not  make  a  mistake  in  coming 
here.  Thousand*  have  roughed  it,  and  have  done 
well  at  the  business. 

To  "T.J.  8."  and  all  other  carpenters  and 
cabinet-makers,  I  would  say  that  handy  men  and 
good  workers  can  get  plenty  of  work.  '  With  such 
a  trade  at  your  fingers'  ends  don't  think  for  a 
momont  of  "going  into  fanning.  Stick  to  your 
last.  The  demand  for  carpenters  in  this  city, 
beginning  with  next  March  or  April,  will  be  far 
greater  than  tho  supply  at  anywhere  from  10«.  to 
12s.  a  day.  First-rate  men  can  earn  more.  Your 
father,  aged  09,  is  a  shoemaker.  There  is  abundance 
of  work  out  here  for  such  men,  but  I  should  never 
advise  you  to  bring  a  man  of  that  age  out. 
ltomcmber  that  the  ways  of  tho  peoplo  are  so 
entirely  different  to  what  they  are  in  England,  and 
it  is  a  serious  matter  tearing  an  old  man  from  his 
country.  Under  certain  conditions  it  might  answer. 
You  must  judge  for  yourself.  I  merely  state  that 
there  is  plenty  of  work  for  you  and  your  father  it 
you  are  good  worker*.  In  regard  to  your  brother, 
there  is  plenty  of  work  for  teachers,  but  the  supply 
is  great  also.  A  school  teacher  from  abroad  can 
scarcely  expect  to  get  work  easily  unless  he  or  she 
has  somo  special  qualification.  Ycb,  land  is  to  be 
obtained  uu  easy  payments  in  Dakota  and  this 
State  too.  The  new  land  ismostly  prairie.  Material 
for  house  large,  enough  to  accommodate  six  people 
would  probably  cost,  at  a  low  estimate,  £1(10. 
This  does  not  include  furniture.  Tho  climate  is 
exceedingly  healthy  for  everybody— young  and  old 
— especially  forpeople  with  a  consumptive  tendency. 
There  is  plenty  of  work  for  good  dressmakers. 
Best  time  to  come,  spring.  Bring  all  the/ lot  lies 
you  can  and  your  mechanics'  tools,  which  are 
admitted  free  of  duty,  I  beliero. 

"  W.  B.,"  of  Dunscar,  will  hove  found  answers 
to  his  queries  in  my  previous  letter.  Tho  only 
question  I  should  hove  in  his  case  would  lie  whether 
he  is  not  too  advanced  in  life  to  make  such  a 
change.  It  is  a  great  ohango — one  which  a  young 
man  with  any  taste  for  adventure  relishes;  but 
with  those  who  have  passed  tho  meridian  of  life  it 
may  be  different. 

To  "  E.  C.."  o  Jeweller,  I  would  say  that  there 
is  a  great  deal  of  competition  in  his  business  here. 


Yes,  the  American  watches  i 
than  the  Swiss.  The  Utter  _ 
American,  after  the  doty  is  paid,  and  their  quality 
is  no  better.  Woltham  ana  Elgin  watches  hold 
the  market.  No,  indeed  ;  French  clocks  and  Bir- 
mingham jewellery  cannot  lie  profitably  imported. 
There  is  a  trade  hero  for  some  fancy  foreign  clocks, 
but  it  is  small,  and  the  business  cannot  lie  profitably 
carried  on  unless  you  know  tho  market.  There 
might  be  a  chance  for  you  to  do  something  in 
establishing  a  business  hare,  ltoolly,  I  cannot 
say.  It  all  depends  on  yourself.  Certainly  this  is 
a  won<lerful  place  for  Jewellery.  Everybody  wear* 
it,  and  profits  are  largo.  Costs  of  the  journey  for 
two  need  not  be  more  than  lib—  from  Liverpool 
to  Minneapolis.    You  can  spend  a  day  or  two  in 
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Now  York  and  Chicago  out  of  this  if  you  are 
careful. 

I  think,  Mr.  Editor.  this  in  the  la«t  timo  I  shall 
need  to  trespass  on  your  (pace  in  this  matter  of 
the  North-west— at  least,  for  the  present. 

R  U  Tuttle. 

P.O.  box  206,  Minneapolis,  Minn.,  U.S.A., 
Not.  27,  1882. 
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[90684.1— Mast  correspondents  luive 
through  the  medium  of  the  Exousii  Mem 
information  resjieeting  the  fault,  or  faults, 
in  their  steam -engines,  at  the  mime  time  foi 
diagrams.  Therefore  it  may  not  be  out  of  plate  to 
offer  a  few  remarks  uwn  the  indicator  and  its 
diagrams  that  may  be  of  use  to  those  desiring  such 
information.  It  is  not  worth  while  to  waste  valu- 
able space  in  describing  Kichards'  indicator,  but  a 
few  lunts  upon  rixin^ttiid  driving  it  may  not  be  amiss. 
When  attaching  the  indicator  to"  n  horizontal 
engine  it  is  preferable  to  have  the  two  holes  drilled 
in  tho  top  of  the  cylinder ;  but  in  such  rases  that 
have  a  jacket  surrounding  the  cylinder,  or  hare  tho 
steam-chest  upon  the  top,  it  is  best  tn  hare  the 
boles)  in  the  sides,  as  near  the  top  as  possible,  taking 
care  that  their  position  is  such  that  they  are  not 
covered  by  the  piston  at  each  end  of  the  stroke.  In 
pipe-connections  elbows  and  toes  should  never  l>e 
used,  nor  should  the  size  of  the  pipe  be  leas  than  {in. 
It  is  also  advisable  that  the  connections  are  not  too 
near  the  steam-port,  and  it  is  necessary  that  they 
must  be  perfectly  rigid.  When  indicating  a  beam- 
engine  it  is  usual  to  tic  the  rord  uj<on  the  radius- 
bar  in  such  •  position  that  the  strofco  of  the  engine 
is  reduced  to  the  smaller  stroke  necessary  for  the 
diagram.  But  the  apparatus  for  driving  the  indi- 
cator, when  applied  to  the  horizontal  engine,  is  far 
more  complicated,  as,  iu  the  flrst  place,  a  wooden 
radius-bar  is  required,  which  may  be  suspended 
from  tho  roofing,  when-  that  is  convenient ;  but 
I   prefer  an   A  frame,  as  shown   in   Fig.  1, 


direction  r  Having  ascertained  the  point  of 
cut-off,  it  should  1-'  noticed  whether  it  l.un  the 
same  ratio  in  both  diagrams  to  the  length  of  the 
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stroke :  then,  if  B  C  be  too  long,  proporti 
AD,  the  slide-valve  should  be  adjusl 
nuts,  so  that  the  rod  is  lengthened,  and  nor  \rr*i 
if  BC  be  too  short.  When  the  line  BC  slopes  in 
the  direction  of  B  c,  it  indicates  wire-drewvng'from 
contracted  passages,  either  ports  or  pil*-a-    Fig.  3 


rto.s. 


represents  a  diagram  taken  from  the  front  side  of 
a  horizontal  condensing  engine,  lSin.  cylinder, 
'.'din.  stroke,  and  oO  revolutions  |ier  minute.  The 
defect  in  the  exhaust  and  bad  vacuum  is  easily 
seen,  and  a  new  valve,  was  put  in,  cutting-olf  a't 
half-stroke.  This,  of  course,  reduced  tho  terminal 
pressure,  and,  as  the  dotted  Hue  shows,  from  a 
»ul>*equeut  diagram,  allowed  the  exhaust  passage 
and  pipe  to  carry  the  exhaust  to  the  condenser 
easily,  and  to  the  considerable  improvement  of  the 
The  <tiagrams  in  Fig.  I 
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where  ;  and  if  it  be  the  valve  face,  the 
issue  from  the  port.   The  diagram 
is  a  copy  of  one  taken  from  a  nou 
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in,..,.-  of  flat  iron,  about  2  x  lin.,  having  the  feet 
turned  up  and  drilled  so  as  to  lit  upon  the  bolts  or 
studs  holding  the  guide  down.  When  it  is  desired 
to  have  this  in  a  central  position  lietween  the  guides, 
two  pieces  of  flat  iron  may  go  across  and  the  frame 
be  bolted  upon  them.  Between  the  two  upper  ends 
a  piece  of  bard  wood  should  be  bolted  as  shown,  to 
which  the  radius  Kar  H  may  lie  attached  by  means 
of  a  stout  coach  screw,  the  bar  being  bushed  to  pre- 
vent wear.  The  W  It  must  be  stiff,  so  as  not  to 
spring  or  buckle  while  in  motion,  and  may  he  fitted 
with  a  sheet -iron  fork  at  the  lower  end  to  embrace 
any  convenient  part  of  the  cross-head, 
of  suspension  must  be  perpcmb'cular  to 
the  stroke  of  the  engine.  A  J 
found  upon  the  radius  bar  to 
that  the  indicator  card  traverses  4  or  4 
found,  a  grooved  pulley  must  be  fixed 
between  the  two  indicator  cocks,  and  at  the  same 
height  as  the  point  of  attachment  on  the  radius  bar. 
This  will  serve  for  lioth  ends,  ami  when  done  with, 
tho  frame,  radius  bar,  and  pulley  may  be  stowed 
awav  till  required  again,  and  do  not,  when  once 
mmfe,  take  much  trouble  to  fix. 

Fig.  2  represents  the  normal  indicator  diagram, 
which  all  diagrams  taken  from  condensing  engine* 
should  resemble,  save  where  the  {mint  of  cut-off 
differs.  Should  the  pencil,  however,  describe  the 
steam-line  A  B  in  the  direction  of  the  dotted  line 
«  *,  it  shows  that  the  steam  is  late  in  its  action,  and 
that  the  engine  has  Urn  carried  over  the  centre  by 
the  momentum  previously  imparted  to  the  flywheel. 
In  other  words,  it  is  requisite  that  more  lead  be  given 
to  the  slide-valve,  or  advancing  the  eccentric 
upon  the  shaft.  The  opposito  defect  is  shown 
"lie  card  where  the  line  is  drawn  in  the 


a  horizontal  ronilrnsing  engine,  20in.  diameter  of 
cylinder,  2Jft.  stroke,  and  running  56  revolutions 
per  minute.  This  exhibits  somewhat  of  tho 
faults  of  Fig.  3,  save  that  the  separate  expansion- 
valve  cuts  off  at  half-stroke.  Hut  this  engine  had 
a  long  and  tortuous  exhaust-pipe,  with  five  bends 
to  it,  and  an  ordinary  jet  condenser,  the  cubic 
contents  of  which  was  3,.)  x  the  capacity  of  the 
cylinder.  Also  the  covers  were  jacketed,  and  the 
ports  arranged  so  that  they  could  be  filled  with 
fresh  steam  at  every  stroke.  The  remedy 
was,  of  course,  a  larger  condenser,  more  direct 
exhaust,  anil  the  jackets  disronuerti-d.  Care 
should  be  taken  at  all  times  to  exclude  water 
from  the  cylinder  of  the  engine,  not  so  much 
from  the  fart  that  it  distorts  the  diagram,  but  it  is 
wasteful  and  injurious  to  the  engine  ;  many  total 
wrecks  are  to  he  attributed  to  no  other  cause. 
When  indicating  with  water  in  the  cylinder,  the 
Una  BC,  Fig.  2,  is  lower,  and  the  exhaust  line 
A  1)  shows  considerably  more  Iwck  ■  pressure.  This 
results  from  the  fact  that  the  water  lowers  tho 
temperature  of  the  entering  steam,  thus  affecting 
its  pressure,  and  becoming  heated,  and  rapidly 
evajM>niting  under  the  diminishing  pressure  within 
tho  cylinder,  adds  to  the  quantity  to  be  exhausted, 
and  consequently  increases  the  hack-pressure.  A 
similar  defect  is'appareut  when  tho  piston  is  leaky  ; 
but  as  that  can  bo  tested  by  means  of  the  indicator 
cocks  from  time  to  time,  it  ought  not  to  require 
diagram  to  show  it.  Let  the  rrnnk  lie  just  past 
the  eeutre  on  either  side,  let  the  engine  be  loaded, 
and  turn  on  enough  steam  to  show  pressure,  but 
not  to  move  the  engine.  If,  now,  the  cock  farthest 
from  the  piston  be  turned  on.  and  it  blows  steam, 
there  is  enough  to  justify  the  removal  of  the  cover. 
When  that  is  off,  move  the  engine  round  till  the 
.rank  has  turned  the  centre  farthest  from  the 
broken  joint.  Load  the  engine,  and  turn  on  a 
little  steam.    If  the  piston  is  leaky,  you  will  see 


zontsl  engine,  If.in.  diameter,  2ft.  stroke,  and  50 
revolutions.  The  loop  and  subsequent  rise  of 
pressure  during  exhaust  were  caused  from  the  fact 
that  the  exhaust-pipe  terminated  to  a  scries  of 
stacks  of  lin,  steam -pipe,  used  as  a  dryer,  and  was 
evidently  a  great  hindrance  to  tho  engine.  Tho 
apparent  wire-drawing  in  this  case  was  caused  by  a 
steam -pi|s  |i..dui.«  of  the  ci.sini-jiipc  to  i 
donkey-engine,  used  for  feeding  the  boiler.  It  is 
evident  that  if  a  feed-pump  of  sufficient 
capacity  were  connected  by  means  of  an 
eccentric  and  rod  to  the  crank-shaft  of 
the  engine,  and  tho  steam  formerly  used  to  drive 
the  donkey-|nimp  be  applied  fAroiiy*  anotktr  ptpr 
to  the  drver,  the  result  would  lie  considerable 
economy  in  working  compared  with  that  shown  by 
the  diagram.  I  remember  taking  a  card  from  a 
large  engine,  one  side  of  which  snowed  a  late  ad- 
mission, or  no  lead  ;  observation  showed  that  the 
eccentric  was  in  the  right  jtosition,  and  the  corre- 
spondiug  diagram  was  all  that  could  be  desired.  Now, 
to  have  altered  the  length  of  the  rod  and  equalised 
the  lead,  then  advanced  the  eccentric  until  the  lead 
was  correct,  would  have  In-eii  the  remedy ,  had  it  not 
beeu  for  a  mark  made  upon  the  crank-shaft  oppo- 
sito the  eccentric  at  a  time  when  a  good  card  from 
each  end  was  obtained.  The  valves  were  of  an 
unproved  style  of  balanced  slides,  that  are  i 
met  with,  very  simple,  and  proving  I " 
best  I  over  saw  .  they  hod  a  rod 
with  an  ordinary-  taper  key  driven  into  a  slot  to 
tighten  the  r-«l  and  valve  together.  This  1 
come  loose,  and  each  time  jumped  up  until  ■ 
by  the  steam-chest  cover,  thus  making, 
late  in  actiou  both  ways,  while,  of  course,  the 
other  end  was  undisturbed. 

A  giHHl  round  corner  at  A,  Fig.  2,  shows  a  fair 
amount  of  cushioning ;  but  should  this  commence 
to  rise  at  r,  it  shows  that  there  is  too  much  lap  on 
the  exhaust  aides  of  the  slide-valve,  closing  the 
exhaust  too  soon.  A  fair  amount  of  cushioning  is 
necessary  for  an  engine  to  run  noiselessly,  and  to 
pn  rent  undue  strains  ;  but  it  sometimes  causes  the 
very  evils  that  it  is  designed  to  remedy,  especially 
ii  i  ...  s  «„,  re  tli.  .  ngine  is  ..  long  distance  from 
the  boilers,  and  the  pipe  is  not  well  lsggod  with 
nou-eouducting  material,  resulting  in  the  admission 
of  water  into  the  cylinder,  which  does  not,  like 
steam,  obey  Marriottc's ^J«s.  therefore,  ^offers^a 

drain -corks  are  opened  a  little  way,  which  cer- 
tainly relieves  the  strain  and  removes  the  : 
but  increases  the  l»ck -pressure  by  the 
of  air— a  considerable  loss  in  a  large 
engine.  Belief  valves  are  t 
iug  the  existing  drain-corks  fur  starting  and  stop- 
ping. The  only  objection  to  these  valves  is  the 
noise  they  make  in  cloning,  making  a  stranger  look 
about  for  a  loose  key  or  pin,  and  giving  one  a 
general  idea  of  something  being  wrong 


Some  engineers  keep  tho  exhaust  o|ien  till  quits 
and  make  the  lead 


close  tz 
rly 


>d  cif  tho  strike, 
to  bring  the  piston  to  rest ; 


this  is 


evidently  a  waste— to  ass  fresh  steam,  and  let  that 
which  has  done  its  work  go  free.  This  system  is 
lone  by  grooving  the  edge  of  the  valve,  so  ss  to 
lib i w  of  a  gradual  admission  of  steam.  This  is 
mown  in  a  diagram  by  the  slight  angular  i 
t  rather  sharp  corner  of  Use  hue  A  B,  Fig. 


A  NEW  STOP-COCK 

(20SAr>.1— Alaow  me  to  lay  before  your  i 
great  novelty  in  the  construction  of  steam,  and 
Iher  stop-.  Is,  whi.  h.  1  think,  will  prove  a  very 
useful  ami  effectual  improvement  in  what,  at  first 
sight,  looks  like  the  old-fashioned  form  of  stop- 
cock. 

It  occured  to  Mr.  Dove,  the  inventor,  that  the 
ordinary  cross-head  of  u  steam-engine  offered  a 
suitable  pattern  for  a  stop-cock  with  a  steady  action 
and  Ion-  In  uring  surfaces,  and  he  has  carried  the 
idea  into  practice  in  a  manner  well  deserving  of 
notion. 

The  plug  is  hollow,  longitudinally,  and  has  three 
ports  in  it,  two  on  one  side,  and  one  middle  one 
on  the  other.  The  two  outer  ports  open  to  similar 
ports  in  the  "  rmss-hcad  "  liortiou  of  the  cock, 
and  into  these  ports  the  flow  takes  place,  the  two 
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currents  meeting  at,  and  flow  tog  out  of  the  cen- 
tral port. 

By  this  arrangement,  there  are  very  long  contact 
surfaces  of  metal  anil  metal,  which  prevent*  lcak- 
oct,  and  the  angle  of  rotation,  instead  of  being 
(XT,  may  be  made  ISO" ;  and  this  fact,  coupled 
with  another  important  feature,  that  the  whole 
is  equally  expanded,  when  used  with  hot  water  or 
steam,  commends  it  to  my  mind  aa  one  of  the  best 
forms  ever  produced,  while  it»  price  is  far  below 
that  of  screw  valve  rocks,  although  equally 
reliable,  and  more  speedy  in  action  ;  taking  but  a 
second  to  shut  off  steam. 

I  send  you  a  diagram  of  its  application  to  tho 


Herschel  made  he  considered  perfect  ■  I  think  I 
have  seen  it  stated  somewhere  that  out  of  400  that 
he  made  during  hi*  lifetime,  he  considered  only  one 
perfect,  and  that  was  a  small  one  about  Tin.  diame- 
ter. I  think  the  truth  or  otherwise  of  this  would  be 
interesting  to  know.  Lord  Kosse  found  that  with 
his  large  tiin.  thick  speculum  a  strong  pressure 
with  the  hand  on  the  bock  utterly  spoiled  its  defini- 
tion. What  if  it  had  been  thin  enough  to  follow  the 
tool,  instead  of  tho  tool  wearing  it  into  shape ! 

It  is  interesting  to  notice  that  the  Rev.  Edwards, 
a  hundred  years  ago,  found  that  the  tool  ought  to 
be  about  fa  larger  than  the  speculum,  as  I  men 
tioned  in  my  Gist  letter  tho  late  A.  Ross  and 


boll  of  a  steam  trap,  which  utmost  explains  itself. 
The  bell  becomes  lowered  by  the  condensation  of 
the  steam  inside  it :  this  opens  the  tap,  and  lets  out 
water  (if  any).   When  the  water  lias  escaped  a 


whiff  of  steam  lifts  the  bell  and  shut:  off  the  further 
exit  of  steam.  Its  action  is  very  prompt  and 
efficient- 

The  other  diagram  shows  the  general  form  of  tap 
used  with  the  steam  trap,  but  it  is  nianufacturMl 
for  all  purposes  by  Messrs.  .Mm  French  and  Co., 
of  71,  Commercial-street,  London. 

Thomas  Xoy. 


GRrNDINO    AND    POLISHTNO  GLASS 
SPECULA. 

[ionSt!.] — I  wotn.n  first  express  my  sincere 
thanks  to  "  L.  L.  L.,"  (20743),  W.  S.  Scott  (208117), 
and  to  others  who  have  communicated  with  me 
privatelv  in  answer  to  my  lust  letter,  whose  infor- 
mation 1  hope  to  weave  into  my  future  letters,  so 
that  as  much  as  possible  may  be  given  to  our 
readers ;  I  would  only  now  pass  a  lew  remarks 
on  "  L.  L.  L.'s  "  and  W.  8.  Scott's  excellent 
letters,  while  I  would  still  wait  for  others  to  add 
their  mite,  either  through  our  columns  or  to  me 
direct. 

Referring  to  s]ieculum  metal,  I  may  state  by  the 
way,  that  I  have  fonnd  common  'tlate  pencils 
cemented  on  to  the  tool  and  hied  nearly  half  way 
into  shape,  then  ground  with  a  little  emery  to 
bring  all  up,  then  used  alnue  (with  water  of  course), 
to  answer  well  as  a  bed  of  hones  as  it  is  called,  fur 
smoothing  the  sj»  <  ulum  metid  previous  to  polish- 
ing. As  to  the  speculum  being  thin  enough  to  give 
to  the  shape  of  the  imlisher,  this  only  shows 
me  that  the  old  workers  hod  no  real  idea  of  the 
delicacy  of  the  curve  if  it  is  to  be  true,  uud  confirms 
me  in  the  conviction  that  they  did  not  make  so 
good  telescopes  as  we  ore  apt  to  cmlit  them  with. 
Can  any  ouc  toll  us  how  many  of  all  the  specula  that 


Herschel  also  found.  This  is,  of  course,  when  tho 
speculum  is  worked  on  Ihe  top  of  the  tool. 

Tin:  elliptic  tool 1  th  more  one  way  than  the  other, 
with  tho  snorter  diameter  the  same  aa  the  diameter 
of  the  speculum,  would  only  be  equivalent  to  a 
tool  about  .'.th  larger  than  the  speculum,  which 
is  about  HcnH'hcl'a  proportions. 

I  think  with  "  L.  L.  L.  "  that  tlw  central  hole 
mentioned  hy  Edwards,  applies  to  the  tool  for  the 
small  mirror  (and  perhaps  to  the  largo  one)  of  the 
Gregorian  or  (.'osscgrain,  and  not  for  the  large 
mirror  of  the  Newtonian. 

As  to  the  testing  then  used,  ns  given  by 
"L.  L.  L.,"  it  only  shows  how  rough  it  was,  and 
tliut  any  Incnl  defects  could  not  ho  detected,  and 
therefore  a  good  mirror  was  a  matter  of  accident. 
We  aru  much  indebted  to  tho  Foucault  test  for  tho 
modem  improvement  of  tho  reflecting  telescope,  as 
it  reveal*  and  makes  intolerable  defects  that  could 
not  even  be  seen  before,  except  in  a  general  want 
of  good  definition,  which  they  could  not  trace  to  its 
sources,  and  therefore  could  not  directly  address 
themselves  to  the  correction  of.  They  had  to  act 
upon  the  "  hit  or  miss  "  system  of  experimenting  till 
they  accidrntullr  got  it  better.  Again  many  thanks 
to  "L.  L.  L."  and  W.  S.  Scott  tor  their  valuable 
notes  of  tho  old  mode  of  working. 

We  will  now  proceed  with  our  subject  of  figuring, 
and  take  up  now  the  other  position  of  the  polisher, 
I  viz.,  on  the  top  of  the  speculum,  and  in  this  posi- 
tion two  modes  of  figuring  are  used.  Wo  will  con- 
sider and  dispose  of  local  polishing  first ;  this  ia 
specially  used  for  large  mirrors,  and  even  for  small 
ones  by  si  rr."  amateurs.  It  consists,  as  most  know, 
of  using  a  series  of  polishers  differing  in  sine  but 
all  smaller  than  the  speculum.  These  have  to  be 
used  according  to  the  judgment  of  the  amateur,  as 
to  how  much  the  centre  or  a  cone  has  to  be  sunk,  and 
what  part  specially.  Now  as  to  this  mode  of 
figuring,  I  fool  I  cannot  too  strongly  condemn  it ; 
because  it  is  apt  to  lead  to  an  error,  that  no 
testing  can  delect  and  distinguish  from  other 
causes  of  deficiency  of  definition,  and  which 
error  nothing  can  remove  but  repolishing  as  a  whole 
the  entire  surface.  All  this  leaves  us  open  to  the 
"  hit  or  miss  "  style  of  experimenting  till  we  get  it 
better.  Now,  1  know  it  for  a  fact  that  some 
amateurs  have  been  trying  for  months  to  get  good 
definition  by  this  mode  of  figuring,  and  utterly  fail 
—as  well  they  might  when  we  see  what  local 
polishing  is  apt  to  do  to  a  mirror.  I  always  pity 
the  case  of  an  amateur  who  writes  to  me,  asking  my 
advice,  and  telling  me  that  he  ha*  got  his  mirror  to 
show  the  shadows  pretty  correctly — much  bettor, 
ho  is  pleased  to  toll  me,  than  they  were  six  months 
ago ;  but  that  there  is  still  remaining  a  little  eleva- 
tion h,-re  (giving  me  a  drawing  of  the  shadows  and 
face  of  the  speculum) ,  and  a  small  falling-off  there, 
and  the  edge  is  a  little  turned  down — but  not  so 
much  as  it  was,  he  is  happy  to  tell  me :  so  he  think* 
he  is  improving,  and  getting  control  over  the  figure  j 
but  it  will  not  give  such  good  definition  as  be  could 


wish — not  so  good  as  a  friend's  of  his  who  has  a 
With  or  Culver's  mirror.  Now,  he  cannot  exactly 
soo  why  ;  for  the  shadows  seem  to  come  on  pretty 
nearly  the  same  as  in  his  friend's,  and  he  has  been 
very  much  perjdoxed  with  this  fact :  and  would  be 
very  much  obliged  if  I  could  help  him  by  telling  him 
where  his  fault  lies.  He  is  confident  tie  ha*  fol- 
lowed out  the  instructions,  meagre  though  they 
were,  for  the  use  of  tho  local  polishers  as  well  a* 
any  one  could.  And  then  he  ha*  no  sunk  tho  centre 
that  there  is  no  outstanding  spherical  aberration 
when  tostod  by  zones  on  a  star  or  planet— and  this 
is  what  most  puzzles  him,  for  he  had  always 
thought,  and  ljeen  taught,  that  what  is  called 
spherical  aberration  was  the  cause  of  bad  definition, 
since  then-  is  no  chromatic  aberration  paswiblo  from 
a  mirror :  and  when  he  got,  with  much  labour,  the 
foci  of  tho  zone*  on  a  star  or  planet  to  be  at  the  one 
place,  he  thought  he  should  be  all  right ;  but  after 
till  his  trouble,  he  finds  it  is  not  so,  and  he  is  very 
much  discouraged.  Can  I  help  him  r — Well,  who 
could  resist  such  an  appeal ':  I  must  try  to  answer 
him ;  but  this  necessitates  an  explanation  of  the  fact 
that  the  so-called  spherical  aberration  is  not  the 
only  aberration  the  amateur  has  to  contend  with. 
Now,  for  the  sake  of  distinguishing  this  so-called 
spherical  aberration  (for  an  ellipse  has  aberration) 
from  the  other  aberration,  which  I  shall  have  to  ex- 
plain,  wo  will  call  the  spherical  aberration  lougitudinal 
aberration,  because  it  is  lengthways  of  the  axis  of 
the  speculum :  and  the  second  aberration  we  will 
call  lateral  aberration,  because  it  is  sideways,  or 
across  the  axis  of  the  speculum,  and  this  will  need 
some  explanation.   It  is  illustrated  in  Pig.  1,  where 


J  F 


great  exaggeration  has  to  bo  used  because  the  real 
deviation  from  a  true  figure  is  so  small  that,  even 
with  the  Foucault'*  tost,  or  tho  zonal  tost,  it  may  bo 
utterly  im|Kw*ible  to  distinguish  it  from  the  effects  of 
longitudinal  alienation  ;  in  fact,  the  definition  may 
be  utterly  spoiled  by  an  infinitesimal  irregularity  of 
surface  that  no  measurement  could  detect,  and  may 
lie  caused  by  half  an  hour's  local  polishing,  or 
figuring,  as  it  is  called.  In  the  figure  the  plain  line 
A  B  is  the  shape  of  the  amateur's  speculum,  the 
dotted  line  tho  true  figure.  It  will  bo  seen  that 
there  is  a  depression  at  C,  and  an  elevation  at  D,  on 
the  opposite  side.  Now,  the  tight  from  the  sloping 
sides  of  the  depression  ('.  and  the  elevation  D, 
would  be  reflected,  not  to  the  true  focus  E  on  the 
axis  E  F  of  the  speculum,  although  upon  the  same 
lateral  lino  U  H,  and  therefore  at  the  same  dis- 
tance from  the  speculum,  ami  would  therefore  need 
no  alteration  of  the  eyepiece ;  and  so  likewise  with 
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the  rays  I,  J  meting  at  K.  Now,  the  distance  K  L 
is  thu  lateral  uberratiou  of  the  irregular  curve 
the  amateur  has  got  by  his  months  of  local 
figuring;  and  it  must  be  evident  to  all  who 
tliiuk,  how  small  nn  amount  of  local  irregularity 
:n  the  HurfaKM'  would  cause  that  amount  of  lateral 
aberration  tliat  would  destroy  tho  definition  of  a 
line,  say,  when  the  imago  of  that  line  is  magnified 
with  all  it*  Lateral  aberration,  by  a  high-power  eye- 
piece, the  sharpness  of  the  edge  of  a  line  would  l« 
more  destroyed  by  au  inconceivably  nnall  deviation 
from  symmetry  of  figure  causing  lateral  aberration 
than  would  be  caused  by  many  times  more  longi- 
tudinal  aberration.  Now  iu  Uiis  latter  aberration 
(supposing symmetry  of  figure),  iinec  the  images  are 
all  m  the  line  nf  virion,  the  linage*  formed  by  the  vari- 
ous lone*  must  be  separated  considerably  more  longi- 
tudinally than  laterally,  localise  the  saror  amount  of 
I  rl  definition.  In  fact  I  find  that  a  little  under  or 
over- correction  of  longitudinal  aberration  makes  no 
perceptible  difference  in  tho  definition  ;  and  it  is  the 
difficulty  of  avoiding  getting  the  surface  ont  of 
symmetry,  and  thus  causing  Lateral  aberration,  Uiat 
has  le<l,  I  believe,  to  the  notion  tluit  a  little  under- 
correction  for  lougitudinal  aberration  is  better  than 
a  littte  over-corrertion  ;  the  faH  really  being.  I  be- 
lieve, that  those  who  use  local  figuring  find  tliey 
hail  better  do  with  as  little  figuring,  or  I  had 
better  call  it.  rfis/fyiris?,  as  possible,  and  that 
the  under  rorrec'iou  had  lietter  lie  left,  and  attempt 
no  more,  if  Uie  figure  is  pretty  good,  than  risk  any 
mere  figuring,  or  disfiguring  as  it  may  turn  out  to 
be,  by  deteriorating  from  tho  former' definition  by 
causing  lateral  alierration,  though  the  longitudinal 
aberration  has  not  been  overpast.  Tlie  only  remedy 
in  to  rcpolish,  when  LuU-mJ  aberration  has  set  in, 
with  a  tool  the  same  size  a*  the  speculum,  and 
begin  afresh  to  locally  figure  (that  is,  if  tho  amateur 
or  the  one  in  the  trade  knows  no  better  wav  to 
figure),  with  the  hope  that  Utter  success  will  attend 
him  this  time.  It  is  tills  aptitude,  especially  in  the 
h»ml«  of  amateurs,  to  get  the  surface  out  "of  sym- 
metry by  local  polishing  in  tlie  endeavour  to  remove 
the  longitudinal  alx-rration,  that  makes  me  uttcrly 
coudemn  it  and  recommend  the  amateur  to  have 
nothing  at  nil  to  do  with  it :  we  will  leave  it  to 
those  in  the  trade  who  have  more  experience  in  the 
use  of  it,  and  who  may  now  and  then  produce  a 
perfect  speculum  by  its  means,  while  we  will  follow 
a  mora  excellent  way,  hernuan  absolutely  certain — 
a  way  that  the  trade  ultimately  will,  I  believe,  have 
to  adopt.  "'  PrUmatique "  ha*  frankly  acknow- 
ledged that  the  trade  has  had  to  learn  from  amateurs 
before,  anil  I  ho|>c  we  amateurs  shall  be  able  to 
help  thein  again.  At  the  same  time,  we  will  not 
upbraid  them,  for  no  doubt  they  are  doing  their 
best,  even  now,  under  the  gentle-  pressure  of  u* 
amateurs.  It  may  he  well  for  the  amateur  to  read 
over  again  what  I  have  aaid  on  lateral  aberration 
when  caused  bjr  flexure  in  two  of  my  former  letters, 
19237,  par.  4,  and  19:1*8,  par.  4. 

But  some  in  tho  trade  may  say,  "  Some  good 
object -glasses  have  been  figured  by  local  polishing, 
and  it  is  acknowledged  that  tho  speculum  is  not 
quite  equal  to  them  on  stars,  though  on  planets  it 
may  be  ;  therefore,  local  polishing  does  not  deserve 
the  denunciation  you  give  to  it/'  My  answer  is. 
The  obji-ct-glass  maker  may  get  his  surface  much 
more  out  of  symmetry  thou  tlie  speculum  maker  his 
speculum  surface,  and  yet  not  show  so  mudi  in  the 
definition  :  for  this  reason,  a  defect  in  a  refractive 
surface  is  not  so  detrimental  in  turning  tlie  refracted 
ray  out  of  its  pnrper  course  as  tho  same  defect  in  a 
reflecting  surface  would  bo  in  turning  the  reflected 
ray  out  of  its  proper  course :  in  this  way  a  small 
defect  that  would  not  matter  in  an  object-glass  may 
perceptibly  injure  the  definition  of  a  speculum. 
This  will  bo  easily  understood  from  Fig.  2.  Let  A  B 
be  on  incident  ray  on  the  glass  surface  C  1),  which 
being  both  refractive  and  reflective,  will  enable  us 
to  trace  tlie  ray  as  reflected  and  refracted.  Tho  ray 
will  bo  reflected  to  E  and  refracted  to  F.  Now  sup- 
poms  a  defect  in  tlie  surface  at  D,  a  depression  in  fact 
with  one  of  its  sloping  sides  in  tlie  line  U  H,  (K  B 
b  -coming  tin:  jwrpetidicular),  the  reflected  ray  would 
now  reach  I  and  the  refracted  ray  would  reach  J. 
Now  the  distance  J  F  of  the  irf  racted  ray  caused  by 
the  defect  is  tlie  lateral  aberration,  as  wu  may  call 
it.  Now  the  much  greater  distance  or  lateral  aberra  - 
tion  E  I  of  the  reflected  ray  is  caused  bv  the  same 
defect  only.  Thus  we  see  how  much  more  detrimen- 
tal is  tlie  effect  of  a  fault  on  a  reflective  surface  as 
compared  with  the  same  fault  on  a  rcfractivo  sur- 
face. Iu  this  particular  the  object-glass  worker 
has  the  advantage  over  tho  speculum  worker  ;  but 
there  is  this  great  advantage  in  studying  speculum 
working  it  drives  us  to  devise  means  of  producing 
a  more  perfectly  symmetrical  surface,  which,  when 
we  are.  master  of,  we  can  apply  to  the  working 
object -glasses,  with  the  expectation  of  far  greater 
jierfoction  than  if  wo  rested  only  in  the  surface 
required  to  m.ike  a  tolerable  object -glass -all  this  I 
am  keeping  in  view  in  my  investigations  for  tlie 
benefit  of  the  object -glass  of  tho  future,  a*  well  as 
the  reflector  of  the  future. 

The  substance  of  what  I  hare  just  shown  is  that 
symmetry  of  surface  in  a  speculum  is  of  paramount 
-far  mure,  in  fact,  than  freedom  from 
and  if  there  be  a  defect 


let  it  be  symmetrical,  «o  as  to  throw  all  the  rays  from 
any zone  to  a  common  focus  on  the  axis  of  the  specu- 
lum, even  though  they  do  not  exactly  meet  the  foci 
of  the  other  zoues.  Iu  other  words,  a  little  under  or 
over  correction,  as  it  is  called,  of  spherical  aberra- 
tion, is  nothing  near  so  Ind  as  a  very  little  want 
of  symmetry  of  figure  causing  lateral  aberration. 
Now  I  hope  to  teach  the  amateur  to  alwoluudy  do 
away  with  all  the  spherical  aberration  with  tho 
greatest  ease  and  certainty,  and  produce  a  sym- 
metrical speculum  as  well.  As  to  the  comparative 
case  for  the  amateur  of  object  -glass  working  versus 
speculum-working,  the  consideration  of  this  the 
amateur  had  better  leave  till  ho  has  fully  before 
him  tlie  excellent  letters  of  ••  Prisinatique  "  on  the 
object-glass  working,  in  which  tho  cosiest  way  for 
the  amateur  will  no  doubt  be  given,  and  my  letters 
on  the  speculum  working,  which,  though  more 
lengthy,  are  only  so  because  I  seek  to  explain  tlie 
laws  ;  but  the  actual  working  in  practice  is  very 
simple,  and  the  more  so  because  the  reason  why 
of  everything  is  known. 

H.  A.  Wauell. 

Addcnbrook  Villa,  Love-Lane,  Stourbridge. 


A   VIOLIN   WITHOUT  A  SOUNDPOST. 

[2<WS7."  Ix  the  effort  to  improve  the  violin,  I 
have  found  the  addition  of  a  soundpost  to  he  a 
delusion  ami  a  snare,  and  though  this  deception 
has  lasted  many  years  as  a  consequent  ignorance  of 
tho  law  of  vibration,  yet  Truth,  my  hobby  •horse, 
cannot  bo  driven  to  death,  but  is  bound  to  win. 
Suppose  I  take  a  free?  reed,  anil,  instead  of  moving 
it  up  and  down,  I  vibrato  it  from  side  to  side, 
would  the  result  lie  good  C  "  Capt.  Cuttle  "  would, 
according  to  his  reasoning,  put  tour  of  these  reeds 
on  a  souud::ig-box,  and  (to. ling  the  sound  perfectly 
muted,  place  a  soundpost  underneath— not,  how- 
ever, to  produce  equality,  but  to  move  the  souud- 
hoard  up  and  down  by  a  reaction  from  tlie  back, 
and  contrary  to  the  motion  of  the  reeds.  But  who 
ever  heard'  of  souudposts  applied  to  reeds  with 
good  effect,  or  any  other  vibrating  medium  being 
benetiti'd  thereby  r  Harps,  pianos,  organs,  have  dis- 
carded the  soundpost.  and.  in  the  words  of  "Capt. 
Cuttle."  have  been  allowed  to  die  a  natural  death. 
So  will  the  violin  soundpost  die  in  time.  The  Kev. 
II.  K.  llaweis  says:  "It  took  200  years  to  con- 
vince people  that  the  timbre  lav  with  tho  wood,  not 
the  strings ;  nor  could  the  old  masters  see  that 
tone  would  only  arrive  with  on  extended  study 
in  the  properties  of  wood,  and  a  radical 
change  of  model."  But  I  have  made  the  discovery 
that  strings  and  wood  must  move  iu  the  same  direc- 
tion to  produce  tlie  best  result.  I  mustwarn"Capt. 
C."  not  to  rail  the  viundpoat  a  simple  addition, 
which  steps  in  unobtrusively  :  on  the  contrary,  it  is 
tho  greatest  nuisance  to  entertain,  for  days  and 
weeks  may  be  spent  on  the  adjustment  of  it.  Its 
position  exhausts  the  patience  of  the  maker  and  re- 
pairvr  of  violins,  though  I  admit  it  it  easy  to  apply 
to  boss  instruments,  they  being  less  affected  thereby 
on  account  of  their  larger  vibration.  Now,  actions 
speak  louder  than  words,  so  I  propose  that  "  Capt. 
Cuttle"  and  myself  should  each  make  a  violin,  he 
with  a  soundpost,  anil  according  Ut  the  old  form, 
and  I  without  u  suund|>oat,  in  accordance  with  my 
new  violin.  A  rough  model  need  not  toko  more 
than  a  week  to  make  ;  staining  and  varnishing  can 
be  left  out.  Fair-play  is  a  jewel,  and  no  doubt  Mr. 
Sehucbt  and  Mr.  Da  vies  wdl  sis.' justice  done.  I  do 
hope  the  Captain  won't  back  out  "  because  he  is  an 
amateur,  or  only  a  tinker,"  Jcc,  for  hu  writes  so 
professionally,  that  ho  ought  to  be  able  to  perform 
s  imcthing  equal  to  his  pretensions  to  knowledge. 
A  clever  correfpondeut  of  Musical  Omnwn  asks, 
"  Will  it  pay  to  construct  violins  on  this  plan  r  (the 
old  form).  Good  violins,  with  rare  exceptions,  are 
not  the  product  of  accident ;  and  it  is  much  less 
labour  to  construct  by  mle  than  to  make  a  score  of 
fiddles  to  obtain  one  tolerably  good  violin.  Why 
should  not  an  urtUt  know  how  to  make  a  violin  by 
correct  rules,  as  ho  knows  how  to  make  tlie  flute  or 
any  other  musical  instrument  ?  Again,  if  as  good 
instruments  can  be  made  hero  as  at  Cremona,  why 
not  make?  tltem  'i  You  will  not  |«y  for  them ! 
Crcmon.u  were  not  made  for  one  or  two  pound". 
Au  artist  will  pay  from  seven  to  fourteen  pounds 
for  a  flute  or  comet,  and  at  the  same  time  bo  look- 
ing for  a  thirty-shilling  fiddle,  when  it  cost*  mere 
to  make  one  good  violin  than  both  the  other  instru- 
ments, and  ut  tlie  same  time  requires  thu  skill  of  the 
fine  artist  and  tho  scientist."  My  hobby-horse  and 
long  how  are  in  good  condition ;  but  I  will  not 
I  the  above. 


EXTRAORDINARY  VIOLINS. 

[20SS«.l  -  Mavt  thanks  to  1 1  War  "  for  the  notice 
of  violin  invented  by  M.  Chanot.  I  beg  to  suppli- 
ment  it  with  the  following.  This  invention  relates 
to  the  improvements  of  the  tone  anil  expressive 
|»wer  of  violins  and  other  musical  instruments  of 
various  kinds,  by  thu  introduction  therein,  or 
addition  to,  of  what  is  called  a  bell  harmonica. 
It  consists  of  a  flattened  tube,  or  eliiirtieal  chamlwr 
of  glass,  placed  in  the  interior  of  the  body  of  the 
Violin,  tie  two  ends  of  this  glass  piece  being 


carried  by  two  end  blocks  of  wood.  These  blocks 
are  supported  from  the  ends  of  the  instrument  by 
means  of  a  light  |sde  or  bar  of  wood  fostrued  to 
the  ends  of  the  instrument,  and  passing  along  tho 
interior  of  the  glass  shell.  A  bow-shaped,  or  semi- 
elliptically  formed  bar  of  lanci-wood  is  placed 
transversely  across  tlie  body  of  the  instrument 
above  the  glass  shell  to  support  tt  soundpost,  the 
top  of  which  carries  the  breast  of  the  instrument. 
Finding,  however,  that  the  soundpost  was  non- 
efticient,  Mr.  Hy.  Bell,  used  a  rectangular  plate  of 
glass,  curved  transversely,  supported  at  each  end  on 
blocks,  and  with  a  perforation  for  the  soundpost 
to  ixvss  through  from  belly  to  back. 

But  as  our  readers  do  not  like  to  take  their 
violins  to  pieces,  here  is  another  invention  that 
anyone  can  apply.  It  is  the  addition  of  a  horn  or 
\  trumpet,  in  such  a  manner  tliat  the  latter  shall 
j  open  into  tlie  interior  of  the  violin,  by  which  means 
the  vibrations  of  the  Latter  are  greatly  increased, 
and  its  tones  rendered  much  more  powerful.  The 
tube  of  the  horn  may  be  inserted  at  any  point ;  but 
it  is  preferred,  iu  order  not  to  cut  into  the  body  of 
tlie  violin,  to  insert  the  horn  ut  the  point  where  the 
ni  ck  of  tho  violin  is  usually  attached,  a  hole  being 
opened  for  flmt  purpose  into  tho  body  of  the  violin. 
At  the  end  of  the  neck  a  screw  is  attached  to  the 
horn.  Tlie  fingerboard  «  also  attached  to  the 
latter,  tho  whole  Ising  so  arranged  tliat  tlie  site 
and  shape  of  all  the  ports  that  come  in  contact  with 
the  hand  of  the  player  are  the  same  as  in  the 
ordinary  violin.  By  means  of  this  uicslification 
tones  .-ire  produced  u|»m  itiMrumcuts  of  this  de- 
scription superior  to  anything  attained  before. 
This  invention  is  very  suggestive,  if  the  tube  of  the 
horn  could  be  fingered  with  tho  violin.  1  sincerely 
hope  that  "oars"  will  Is-  on  the  y«i  tiff,  and  give 
more  illustrations  of  various  viulius.  Will  Mr. 
Schucht,  "  A.,"  of  Liverpool,  &c,  oblige  a  - 


TUBERCLE  BACILLUS. 

I  '.VHSP As  I  have  seen  no  reference  to  this  sub- 
ject in  the  pages  of  the  "  E.M.."  I  think  n  few 
remarks,  while  answering  "E.  W."  (query 
may  interest  some  of  our  readers. 

The  Bacillus  tutorculosis  is  found  in  greatest 
obuudauce  in  the  cheesy  portions  of  phthisical  sputa, 
in  fact,  in  portions  of  expectorated  tubercle,  espe- 
cially the  non-reticulated  form.  Koch  and  Ehrlich 
have  successfully  demonstrated  its  existence  by 
staining  tlie  organism  and  surrounding  substance 
diflcreut  colours,  but  us  the  results  obtained  by  tlieir 
methods  are  not  always  successful,  and  even  when 
so  are  decidedly  inferior  to  that  recommended  by 
Dr.  Henoagn  (iibbes.  I  will  confine  myself  to  the 
solutions  recommended  by  him.  and  his  method  of 
using  them,  while  the  plan  1  have  myself  adopted 
for  mounting  after  staining  will  uluue  be  given. 

No.  1— 

Magenta  crystals. ...   2  grammes 

Pure  aniline   3  „ 

Alcohol  sp.  gr.  830  . .  20  ,, 

Distilled  water  20  „ 

Mix  the  aniline  and  spirit,  reduce  the  magenta  to 
a  line  powder,  odd  thu  spirit  slowly  while  stirring 
till  all  tlie  magenta  is  dissolved  :  add  the  distilled 
water  in  tho  same  way,  and  place  in  a  stojns-mi 
bottle  without  tiltering. 
No.  2— 

Acid  nitric,  strong   1  put 

Distilled  water    2  „ 

No.  S- 

Salurated  alcoholic  solu- 
tion of  methylene  blue . .    1  part 

Distilled  water   4  ,, 

Tlie  chemicals  must  tie  the  purest  obtainable,  and 
distilled  water  alone  used  in  their  preparation  and 
thu  subsequent  washing.  They  can  all  be  obtained 
ready  made  from  F.  E.  Becker  and  Co. 

Thu  sputa,  if  possible  containing  some  of  the 
cheesy  portions  already  mentioned,  are  placed  en  a 
glass  plate  and  mixed  with  a  small  ivory  spatula.  A 
very  minute  portion  is  taken  up  with  a  clean  camel's 
hair  brush,  and  evenly  painted  over  a  cover-glow, 
care  being  taken  not  to  go  over  the  same  place 
twice.  The  cover-glass  is  placed  aside  to  dry  in 
air.  It  will  be  found  more  convenient  to  prepare 
several  cover-glasses  in  this  way  before  proceeding 
with  tho  following  manipulations. 

The  cover-glasses,  when  dry,  are  passed  three  or 
four  times  rapi-'lv  through  the  llamo  of  a  spirit- 
lamp  ;  this  tUcs  the  sputa,  and  they  may  be  piaced 
aside  for  an  indefinite  period  before  staining. 

The  rover-glass,  sputum  downwards,  is  floated 
on  solution  No.  1  for  90  minutes  (tlie  solution 
during  the  time  being  kept  at  a  terojsiniture  of 
about  1UC  Fahr.l,  anil  then  placed  on  solution 
No.  2  for  10  or  12  minutes :  this  latter  otieratiou 
removes  the  stain  from  everything  except  tho 
tubercle  bacillus. 

Tlie  cover-glass  is  next  washisl  in  distilled  water, 
with  frequent  changes,  for  luilf  au  hour.  Heated  on 
solution  No.  :i  for  one  hour,  at  the  ordinary  tem- 
e;  again  washed  iu  distilled  water,  and  (the 
of 
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blotting-paper)  placed  iui<lo  to  dry.  When  dry, 
tbe  cover -glass  is  again  passed  through  the  iq-irit- 
latnp,  and  on  cooling,  mounted  on  a  uun  gloss  slip 
Kithout  the  addition  of  any  medium. 

The  boat  way  to  fasten  the  cover-glass  to  the 
•lip  ii  to  pa»  a  brush  charged  with  wmo  thick 
cenient  round  its  edge  before  placing  it  on  the  alio. 

By  this  method,  the  tubercle  bacillus  may  be 
detected  with  a  good  lin.,  while  any  ordinary  dry 
quarter  will  show  it  distinctly  as  a  small  red  worm 
on  a  blue  ground. 
Sections  of  lung  may  bo  treated  in  tho  same 


Glycerine    1  part 

Solution  of  gum    6  „ 

The  solution  of  gum  should  ho  of  tho  same  consist- 
ency as  tbe  glycerine,  and  a  lump  of  camphor 
should  be  placed  in  the  liottlc  in  which  it  is  kept. 
I  do  not  recommend  chrysoidine  for  a  second  staui, 
as  it  renders  photography  impossible. 

Those  organism*  measure  from  .A^iu.  to  ■,,,„„,in. 
in  length.  The  observer  should  be  extremely  care- 
ful not  to  mistake  the  coloured  bunds  produced  by 
minute  markings  and  on  inferior  object-glass  for 
B.  tuberculosis. 

If  the  sputum  is  not  fresh,  almost  tho  entire  Hue 
ground  will  bo  found  to  consist  of  B. 
spirilla,  torula-,  &c,  while  B.  tuberculosis 
1  with  magenta. 

Malley 


LEOAL  REPLIES. 

(2ftW.J-Gijuwioun!  (48T52).— As  the  proposed 
glasshouse  will  not  in  any  way  interfcro  with  the 
neighbour's  light,  I  can  see  no  objection  to  its  being 
built ;  nor  can  I  give  any  rule  as  to  tho  height  al- 
lowed above  tho  party-wall.  But  there  are  by- 
laws relating  to  buildings  in  many  towns  and 
place*,  and  these  may  have  to  be  considered.  The 
querist  must  also  look  ut  his  lease,  if  ho  has  one,  or 
at  any  deed  of  covenant  that  may  relate  to  the  pro- 
perty, as  the  erection  of  such  additional  buildings 
may"  be  thereby  forbidden. 

Facto rr  Act:  CoAcnBUiLDEM  (48054).  —  The 
Factory  and  Workshop  Act,  1878,  applies  to  every 
workshop  where  manual  labour  is  used  for  trade 
purpose*,  and  where  children,  young  persons,  or 
women  are  emplnyed.  A  "  young  person  "  in  the 
Act  means  one  who  is  over  14  and  under  IS  years 
of  age.  If  the  apprentices  employed  at  the  coach- 
builder's  are  under  18,  his  workshop  will  come 


within  the  provisions  of  tho 

(4  - ^^™i*WrT  wisWng^°csJbuIh  ^ 
system  of  electric  lighting  must  apply  for  and  ob- 
tain a  license  to  do  so  from  tho  Board  of  Trade, 
and  not  tho  Local  Government  Board,  and  must 
comply  with  all  the.  rules  and  conditions  laid  down 
in  the  Electric  Lighting  Act,  1882  (4.S  and  4o  Vict., 
c.  56),  passed  last  year,  and  now  in  operation,  which 
the  querist  had  better  get  and  consult. 

Sals  —  Aokckmkxt  ;  I 5909).  —  Although  the 
querist  may  deem  the  verbal  agreement  as  binding 
as  the  written,  it  is  generally  not  so  in  law,  because 
the  rule  is  that  parul  evidence  to  vary  or  contra* 
dirt  the  contents  of  a  written  document  cannot,  in 
general,  be  received.  Ho  would  have  acted  more 
wisely  if  he  had  had  ait  the  terms  of  the  contract  in 
writing.  As  matters  now  stand,  the  querist  has 
given  a  written  order  for  goods  which  have  been  de- 
livered to  him.  Inmd  fnrit  thorn  has  been  a  sale, 
and  he  can  only  get  rid  of  his  liability  by  proving 
fraud  or  breach  of  faith  on  the  part  of  tho  vendors, 
in  which  he  may  or  may  not  succeed,  according  to 
the  evidence  beard  at  the  trial.  As  to  the  paint  he 
has  clearly  acted  as  if  he  had  bought  it  by  ]mying 
for  part,  anil  he  w  ill  have  to  pay  for  the  remainder. 
He  had  better  settle  both  cases,  and  lie  more 
careful  for  tho  future.  Ho  will  only  lose  more  by 
going  to  law. 

UtfHAr-rT  Makmage  (48980).— This  is  one  of 
those  oases  in  whit  h  lawyers  are  practically  help- 
less :  though  we  are  often  asked  and  expected  to  do 
wooden.  A  suit  in  tho  Divorce  Court  for  the 
restitution  of  conjugal  rights  would  cost  quite  £60, 
and  would  not  attain  tho  desired  object.  You  can 
bring  on  action  fur  damages  against  anyone  who 
harbours  your  wife  after  you  have  given  him  notice 
not  to  do  so,  and  also  against  anyone  who  lias  per- 
suaded her  to  leave  your  house,  and  so  has  de- 
prived you  of  her  services.  But  these  actions  are 
rare,  and  though  maintainable,  I  have  never 
known  one  of  recent  years.  Still,  such  an  action 
I  Iwbrought.  " 


but  only  in  the  High  Court,  I 
-  a  solicitor  on 


U, 


-PlTY  (18985).— Tho  Customs  nnd  In- 
land Revenue  Act,  1881,  imposed  a  duty  of  10*.  4d. 
a  gallon  upon  spirits,  and  include* "  "  Methylir 
alcohol  punilfd  so  us  to  be  potable."  I  presume 
this  means  drinkable,  and  so  I  should  think  that 
methylated  spirit  in  a  scent  would  not 


make  the  user  liable  to  pay  the  full  duty  as  if  he 
■Md  pure  spirit ;  Ml  am  not  certain,  this  being 
point  of 


Master  a»»  Sebvaxt— Notice  to  Leave  (489901. 
— This  is  a  very  confused  question,  and  the  main 
point,  whether  or  not  tho  principal  consented  to  the 
querist's  leaving  without  notice,  is  not  stated. 
Presuming  there  was  no  consent  and  no  notice, 
then  the  querist  is  liable  to  pay  damages  for  his 
breach  of  contract  in  leaving  without  notice,  and  if 
he  sued  for  the  fees  due  to  him  for  tuition,  the 
principal  could  bring  in  a  set-off  or  counterclaim 
(or  these  damages,  which  is  what  his  solicitor  sug- 
gests and  intends.  Probably  a  quarter's  notice 
would  ho  necessary  :  but  this  would  de|icnd  upon 
scholastic  custom.    I  cannot  recommend  a  solicitor. 


CARBONATES  —  CAUSTIC  SODA  AND 
CARBONATE  OF  SODA  —  ANALYSIS 
07  ELECTRO -PLATING  SOLUTIONS— 
CARNAUBA  WAX— ANALYSIS  OF 
BINOXJtDB  OF  MANGANESE  COLZA  - 
LINE  OIL  STUDYING  ANALYTICAL 
CHEMISTRY. 

[20891.]— "Cabboxates"  (query  4SC0B,  p.  280} 
are  practically  insoluble  in  ordinary  methylated 
spirit.  The  specific  gravity  of  methylated  spirit 
varies  with  the  alcoholic  strength,  and  ii  by  this  term 
tho  querist  understands  the  "  purity,"  tic  specific 
gravity  is  a  satisfactory  indication.  It  must  be 
remembered,  however,  that  a  special  license  is 
required  for  tho  sale  of  methylated  spirit,  and  those 
vendors  who  are  not  licensed  are  compelled  to  add 
one  ounce  of  shellac  to  each  gallon  of  tho  spirit, 
thus  modifying  the  density  and  rendering  the  liquid 
pretty  nearly  useless  for  anything  but  making  var- 
nish. The  shellac  can  lie  recognised  by  the  tact  that 
finish  "  leaves  a  resinous  residue  wher 


when  allowed 

icn 


tho 

to  evaporate,  and  pi 
poured  into  water. 

"Caustic  soda  and  carbonate  of  soda  "  (query 
48776,  p.  305)  can  be  separated  by  treating  the  mix- 
ture Willi  alcohol.  The  alcohol  must  not  be  methyl- 
ated, and  should  be  re-distilled  from  some  caustic 
and  carbouate  of  sodium.  I  do  not  say  this  method 
is  the  best,  but  the  ordinary  do  not  appear  tosati-tfy 
the  querist.  Still,  I  do  not  see  why  he  should  not 
obtain  very  fair  results. 

"  Analysis "  (querv  48682,  p.  282)  of  a  silver- 
plating  solution  for  tlie  amount  of  free  cyanide-  of 
potassium  mar  bo  effected  by  at  once  titrating  the 
liquid  with  decinormal  solution  of  silver  nitrate 
until  a  permanent  white  turbidity  is  produced. 
Each  lcc.  of  silver  solution  (containing  17  0 
grammes  of  AgNG,  per  litre)   used  represents 

0  OUJ02  gramme  of  free  potassium  cyanide.  The 
process  is  very  simple,  and  the  end  of  the  reaction 
easy  to  observe. 

"Camauba  Wax"  (query  48804,  page  30fi)  is  a 
troublesome  substance  to  estimate  in  soap,  as 
"  Perplexed  "  appears  to  have  discovered.  I  think 
tlie  querist  will  find  the  best  plan  is  to  dissolve 
20grm.  of  the  soap  in  spirit,  and  boil  down  tho 
liquid  with  about  aOgrm.  of  clean  »ml,  stirring  all 
the  while.  Tho  product  is  then  thoroughly  dried 
in  tho  water-oven,  and  next  extracted  with  redis- 
tilled petroleum-spirit  in  a  Xoxhcth's  tube,  in  tlie 
manner  described  on  p.  127  of  the  book  mentioned 
by  "  Perplexed."  The  petroleum-spirit  should 
then  be  shaken  with  warm  water  to  dissolve  out 
any  soap  which  it  may  contain,  and  may  then  be 
separated  from  tho  aqueous  liquid  and  evaporated 
to  dryness,  when  the  alcohols  derived  from  the 
saponification  of  tho  waxes  will  remain  as  a  residue. 

1  shall  be  glad  to  barn  how  the  querist  succeeds  by 
this  method,  and  shall  bo  happy  to  give  him  any 
further  assistance  in  mv  power. 

"Analysis  of  Binoxide  of  Manganese"  (query 
48926,  page  347).  for  tho  amount  of  iron  present, 
may  be  effected  by  dissolving  a  known  weight  of 
tho  sample  in  strong  hydrochloric  acid,  reducing 
the  solution  with  zinc,  and  titrating  with  standard 
bichromate  solution.  The  method  is  simple  and 
accurate.    I  know  no  simplex  plan  of 


th< 


even  approximate  results. 

"Col  l/aline  OU "  (query  48440,  page  214),  I 
should  suppose,  from  its  name,  to  be  a  mineral 
oil  wtcuiled  for  use  as  a  substitute  for  colza 
or  rape  oil.  Mineral  oils  are  incapable  of  saponi- 
fication, and  may  thereby  bo  distinguished  from 
fixed  oils  of  vegetable  or  animal  origin.  The 
method  of  procedure,  consists  in  boiling  the  oil  with 
alcoholic  potash  till  the  spirit  has  evaporated,  th 
adding  water,  and  slisdring  the  solution  of  t 
resultant  soap  with  ether.  This  is  separated  from 
tho  aqueous  liquid,  and  on  evaportiou  leaves  any 
mineral  oil  or  rosin  oil  which  may  have  been  con- 
tained in  the  original  sample.  "  Oilman  "  will  find 
a  full  description  of  the  method  in  Vol.  II.  of  my 
"  Commercial  Organic  Analysis." 

The  querist  who  desires  to  qualify  himself  for  the 
post  of  "  Analytical  Chemist    to  a  chemical  manu- 
facturer (query  486-12,  p.  260),  may  proceed  in 
He  may  study  at  a  recognised  col 


attention  given  to  chemistry  out  of  a  three  years* 
course  of  study,  and  the  knowledge  of  chemistry 
which  students  there  acquire  is  by  no  means  of 
a  practical  character.  They  generally  have  to 
loam  all  but  the  bare  rudiments  afterwards. 
Another  course  the  querist  can  adopt  is  to  study, 
not  necessarily  as  an  articled  pupil,  with  a  con- 
sulting chemist,  having  a  practice  which  includes 
tbe  examination  of  the  commercial  products  of  such 
works  a*  the  querist  aspires  to  a  position  in.  In 
London  chemists  usually  sou  special  classes  of 
practice,  some  being  almost  exclusively  engaged  in 
agricultural  analysts,  some  in  examining  food  or 
water,  while  others  are  metallurgical  chemists,  and 
so  on.  In  a  provincial  laboratory  the  querist  would 
ixic  a  greater  raritty  of  practice  thou  in  London, 
though  the  work  hero  lies  much  in  particular 
groove*,  and  choice  must  be  made  accordingly.  It 
is  not  possible  to  give  other  than  general  advice  in 
these  columns  ;  but  I  shall  be  glad  to  reply  to  tho 
querist  if  he  likes  to  write  to  me  privntely. 

Alfred.  H.  " 

i,r 


(20892.] — I  stAUK  an  interesting  experiment  lately 
with  a  miniature  spectroscope,  which,  perhaps,  some 
of  your  readers  may  liko  to  repeat.  I  placed  a 
small  piece  of  sodium,  about  the  size  of  a  pea,  an 
the  top  of  a  glowing  coal -fire  free  of  flamo  ;  then 
turning  my  spectroscope  upon  it,  I  waited  until,  in 
a  few  seooiids,  it  melted  and  burst  into  flamo.  At 
first,  I  saw  tho  usual  yellow  line,  D  ;  but  in  one  or 
two  seconds,  so  dense  a  vapour  of  sodium  surrounded 
the  burning  metal  that  the  I). line  was  reversed, 
and  I  saw  it  black  in  tlie  midst  of  a  glow  of  yellow. 
I  saw  also  a  bright  green  line  in  a  position  which 
tbe  micrometer  scale  gave  as  33,  tho  D-lino  of  the 
sodium  being  23  on  the  same  scale.  Hie  wave- 
length  of  this  green  lino  I  calculated  to  be  5,530  ; 
and  as  the  "lower  magnesium  line"  is  6,527,  it 
seems  possible  that  it  might  have  been  caused  by 
magnesium.  I  do  not  know  if  lnagnesium  is  often 
found  in  tlie  ordinary  sodium  one  buys,  hut  I  have 
no  reason  to  suppose  that  my  s|s-cimen  was  uu* 
usually  pure.  I  repeated  tho  < 
that  day,  and  twi 
the  same  result 

The  following  Hit  of  scale  constants,  given  in  a 
letter  from  Mr.  C.  A.  Young  to  tho  Onttrenlory, 
December,  1880,  may  be  useful  to  owners  of  small 
spectroscopes 

Lower  edge  of  lower  band,  Bunsen 

Homo  X  =  5,035 

middle   „        .,      „  **  6,1b.-, 

t*  "mj.  ".    ?Ppor  =  rfiS 

D|  middle  of  pair   ,,  «■  6,892 

Lower  magnesium  lino  „  =  6,527 

''i  magnesium  hue  ,  m  6,183 

F,  hydrogen  ,i  =  4.WH 

R. 

"  MAKE  YOUR  OWN  GAS." 

[20893.1 — The  apparatus  offered  as  made  by  me 
and  described  by  your  correspondent  (letter  2UH72, 
p.  362),  is  certainly  not  mine,' although  tho  gene- 
rator most  probably  was  purchased  from  me  ;  this 
being  the  smallest  and  least  important  part. 

As  tho  insertion  of  such  an  advertisement  leads 
to  unpleasant  correspondence,  and  possible  decep- 
tion, I  supplement  it  with  a  . 


Beefsteak  Pudding  - Sift  a  toaspoonful  of 
baking-powder  with  two  cupfuls  of  Hour,  add  half 
a  pound  of  beef -suet  or  butter,  chopped  very  fine, 
and  one  cupful  of  water.  Mix  ami  roll  out,  line  a 
weU-butterod  pan  with  this  pastry,  cutjwo  and  a 

mince  a  small  onion  fine ;  place  a  layer  of  moat  on 
tlie  paste,  season  with  the  onion,  and  with  salt, 
pepper,  thyme,  and  parsley  ;  then  another  layer, 
and  season,  and  so  on  till  the  steak  is  all  used  ;  fill 
up  with  cold  water,  cover  it  with  paste ;  place  a 
buttered  paper  over,  set  in  a  suueejiau  with  boiling- 
water  to  reach  two-thirds  up  the  outside  of  the 
mould  ;  steam  this  two  and  a  naif  hours,  turn  care- 
fully on  a  dish,  and  serve  with  any  kind  of  most- 


Robin's  Soup. — Ono  quart  of  split  peas,  two 
ounces  of  flour,  two  onions,  one  ounce  of  butter  (or 
it  is  excellent  without  the  butter),  and  a  little  mint : 
one  gallon  of  water.  Boil  well  together,  and  season 
with  pepper  and  salt.  Cost  of  materials,  7d.  per 
gallon. 

Robin's  Flnxn-PudcUnsr.*  ITnlf  a  pound  of 
currants,  quarter  of  a  pound  of  raisins,  one  ounce  of 
ml  wajs.   He  may  study  nt  a  recognised  col*  candied  peel,  two  ounces  of  sugar,  one  egg,  one 
lege  for  some  years,  hut  should  be  careful  as  to  his  pound  of  flour.    Bod  from  two  to  three  hours, 
choice.   Tbe  School  of  Mines  is  about  the  very  lost  Cost  of  materials.  ICkl.    Cost  of  soup,  pudding, 
for  this  purpose,  as  there  is  only  nine  months  I  and  bread  for  eight  persons,  Is.  8d. 
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REPLIES  TO  QUERIES. 

— — 

*»•  In  their  atuvrrn,  CorretptmdtnU  art  rttpett- 
/aiiy  rttputttd  to  mrtttwn,  in  rath  uutantt,  Ikt  lilh 
aiut  numitr  of  the  ytwry  atktd. 


[48092.1— North-London  Engines. 

some  of  the  dimensions 


■A  these 


;47G02.]  — Cleaning  Plate.— Surely  a  mop  or 
l,ru«h  can  be  made  to  reach  tho  part*.  If  so,  try 
hyposulphite  of  aoda  in  saturated  solution  ;  but  if 
vuu  cannot  reach  the  parts  with  anything  in  tho 
shape  of  a  rubber,  I  am  afraid  you  will  have  to 
pickle  in  cyanide  solution. — T.  F. 

-I  append 
engines : — cylin- 
ders. 17m  by  .'lin. ;  wheels  (6-coupled),  4ft.  4in. : 
height  of  chimney  from  rail.  13ft. ;  centre  of  lead- 
ing wheels  to  centre  nf  smokebox,  4ft. ;  centre  of 
smokebox  back  of  front  to  buffer  beam,  2ft.  Sin.  ; 
centre  of  driving  to  centre  of  leading-wheels,  5ft. 
dm.;  centre  of  driving  to  centre  of  trailing,  oft.  Sin.: 
centre  of  trailing  t<>  lock  of  trailing  buffer-beam, 
f.ft.  Oin.;  tutal  length  of  frame,  '.'4ft.  lin.;  length 
over  buffers,  27ft.  Hiliu.;  centre  of  cylinders  to  centre 
of  driving-wheel  axle,  9ft.  Sin.;  breadth  of  buffer- 
team,  1ft.  3in.;  length  of  tanks,  10ft.  llin. ;  (ham. 
boiler  (outside),  4ft.  'Jin.  ;  height  of  frame  from 
rail,  4ft.  jin.;  centres  of  buffers  from  rail,  3ft.  4in.; 
firebox  extends  above  trailing  axle,  Oin.  ;  centre  of 
boiler  from  rail,  Uft.  6in. ;  height  of  ooal-bunker, 
3ft.  6in. ;  length  of  coal-bunker,  1ft.  lOin. ;  capa- 
city of  coal-bunker.  25cwt. ;  pressure  on  safetv- 
valve,  1601b. ;  capacity  of  tank,  879  gallons.  The 
engine  is  powerful ;  the  tractive  force  being 
133'38lb.  for  every  pound  of  effective  pressure  on 
the  pistons.  The  driving  and  trailing- wheels  are 
fitted  with  wuoden  brake -blocks,  ana  have  their 
■prill ga  fitted  with  compensating  beams.  The 
counterweight*  on  tho  wheels  are  very  large,  and 
made  in  one  piece  with  the  spokes.  They  take  up 
about  one-third  of  each  wheel,  and  there  are  no 
spoke* ;  but  it  is  solid  on  the  counterweight  side. 
1  will  send  a  sketch  if  necessary. — E.  W. 

[48237.]— Equatorial  Circles.  I  was  hoping 
that  some  one  practically  connected  with  this 
matter  would  reply  to  you,  as  1  should  very  much 
like  to  see  it  thoroughly  described  in  these  pages. 
If  you  will  refer  to  pp.  190  and  363,  ray  hint*  there 
will  give  you  some  idea  how  to  set  about  it ;  but  as 
regards  the  K.A.  circle,  I  must  tell  yon  that  my 
reply  on  p.  363  is  intended  more  to  convey  tho 
principle  of  the  vernier -reading  than  the  practical 
application.  I  would  certainly  advise  you  to  adopt 
the  rotating  hour-circle  (see  page  380,  Vol.  XXVIII.; 
ige  296,  Vol.  XXXII.,  for  description  of  new 
stand),  a*  the  advantage*  are  so  great 
p.  134  |wrsent  volume),  and  to  obtain 
good  result*  with  the  minimum  of  work,  I  would 
recommend  the  following  plan  from  practical  ex- 
perience : — If  you  live  near  London,  you  could  go 
to  Smith's,  a  dealer  iu  bra**  tube,  ic,  in  Clerkeu- 
well,  and  obtain  two  bands  of  tube  about  9in.  diam., 
so  that  one  can  rotate  on  the  other  without  shake  ; 
otherwise  you  must  make  your  own  from  bras* 
band*  in  one  piece,  so  a*  to  have  only  one  joint  in 
each  circle.  The  smaller  circle  must  have  the  joint 
(hutted,  not  lapped)  made  and  strengthened  inside. 
This  is  to  fit  on  a  turned  disc  of  wood  about  1  (in. 
thick  j  the  other  must  lit  this  as  truly  a*  you  can 
make  it,  but  the  "  butted  "  joint  must  be  strength- 
ened outside.  The  division-marks  can  b»  made 
right  across  the  width  of  the  outer  band  ; 
but  the  lines  of  the  vernier  must  lie  ou 
the  upper  edge,  so  that  the  two  seta  of  divisions 
may  be  contiguous.  The  disc  carries  the  telescope 
in  any  convenient  way  that  will  allow  the  latter  to 
l«  moved  in  declination.  Now  the  outer  circle  ha* 
to  1m-  divided  into  24  hour-spaces,  and  I  think  you 
would  manage  it  best  in  this  way  :  get  a  strip  of 
thin  glazed  paper,  without  folds  or  creases,  make 
a  tine  ink-dot  on  tho  lower  edge  of  band  ;  when 
dry,  put  the  paper  strip  carefully  and  closely  round 
the  band,  and  clip  to  the  proper  length  till  the 
meet;  take  the  half  of  52  strip,  and 
ind  tho  band,  first  one  way  from  the 
then  the  other,  being  careful  to  check 


also  page  2! 
equatorial 
(see  also  p 


J1' 


ink-dot  and 
off  your  me« 
the'next  division. 


ff  your  measurements  always  before  proceeding  t 
an.    Three  ba-«ectimi*  will  give  you 
on  the  band,  and  now  each  of  these 


want*  dividing  into  throe  spaces.  You  must  not 
punch  figure*  or  hammer  the  bond,  or  you  will 
distort  it ;  you  must  al*o  bear  in  mind  that  as  the 
vernier  will  read  at  the  lower  edge  of  the  band,  the 
divisions  want  marking  there  with  all  the  accuracy 
you  can  command,  or  your  labour  will  be  in  vain, 
if  tho  inner  circle  fastened  round  the  wood  disc 
lie  lin.  broad,  the  outer  one  can  be  about  half 
the  breadth,  and  so  placed  that  tho  vernier  shall 
keep  the  outer  ring  a  lin.  up  from  the  bottom  of 
the  inner  one,  euistcd  by  a  similar  vernier  placed 
12  hours  distant  from  the  first,  or  by  three  metal 
studs  fixed  to  the  stand.  Tho  vernier  may  be  made 
from  a  piece  of  stout  sheet  bra**,  top  edge  straight, 
curved  to  the  inner  circle,  so  a*  to  fit  cloae  to 


hour's  space,  to  fix  it  to  the  stand  with  a  flat-headed 
screw,  one  on  each  side  of  tbe  divisions,  with  the 
holes  slotted  about  (in.  to  allow  a  little  to  and  fro 
adjustment.  The  middle  portion  of  the  vernier  is 
to  have  a  space  marked  off  exactly  equal  to  one 
hour's  space  on  the  circle,  and  this  space  is  to  bo 
divided  into  30  divisions,  or  some  other  number  that 
will  divide  60  minute*  without  leaving  any  re- 
mainder. Suppose  you  divide  it  into  30,  then,  as 
the  vernier  i*  fixed  and  the  hour-divisions  move 
with  the  telescope,  each  mark  will  in  turn  pass 
along  the  vernier,  and  as  each  division  on  this  will 
equal  two  minutes,  and  if  each  fifth  division  mark 
b»  numbered  10,  20,  30,  40,  60  minutes,  it  will  be 
easy  with  a  little  practice  to  read  the  hour  and 
minute*  almost  at  sight.  If  you  cannot  divide  the 
hour-space  ou  the  vender  into  30,  a  mathematical 
iti»trumcnt-mak< .-.  such  a*  Mr.  Stanley,  would  do 
it  for  you  at  a  small  cost.  If  this  be  not  clear  to 
jou,  c-r  you  wantraore  information,  writ,  again.- 

[48290.]— B  A.  and  Declination  Circles  and 
Vernier*. —I  should  like  to  correct  a  few  errata  in 
my  reply  on  page  36V).  In  first  column,  line  22, 
"CD  u  the  reading  length  of  vernier,"  the  engraver 
ha*  omitted  to  put  a  line  at  C  close  to  the  figure  4, 
similar  to  the  line  at  D.  In  the  diagram.  Fig.  2, 
the  figure  M9  should  bo  read  as  9  ami  10.  Fifth 
line  from  bottom,  timpJt  should  be  stays*.  Socoud 
column,  2oth  lino  from  top,  before  "say  "  insert 
•' a  circle  of."— J.  C.  L. 

[48403.] — Interference  of  Light.— I  just  re- 
mark that  I  paased  this  question  (a*  I  do  all  others 
similar)  because  addressed  to  another  by  name ; 
and  I  think  querists  often  defeat  their  own  object 
by  such  limitation.  It  asks  why  interference 
colours  of  a  thin  film  disappeur.  tuid  the-  film  ap- 
pears white  as  the  latter  gets  thicker ;  and  it  is  to 
be  regretted  that  most  text-books  really  do  little  to 
explain  the  matter.  I  am  not  sure  I  can  without 
a  diagram  make  it  clear,  but  will  try.  The  querist 
knows  that  no  colour  in  the  film  is  pure,  but  is  a 
residual  of  what  are  left  after  one  or  more  colours 
are  cut  out,  destroyed  by  the  clashing  phases  of  the 
waves.  Let  him  also  rcmcmtier  that,  although  the 
longest  visible  waves  are  nearlv  double  the  length 
of  the  shortest,  the  ratio  of  the  longest  conspicuous 
red  waves  is  to  the  shortest  conspicuous  violet  only 
about  3:2.  A  film  of  the  one-wave  thickness  of 
2  would,  therefor*  (I  omit  the  half- ware  dislocation 
of  phase  from  the  second  surface  for  tho  soke  of 
clearness — it  does  not  affect  the  reasoning  at  all), 
bring  tho  red  wave*  of  length  3  into  half-wave 
phase,  or  destroy  them,  and  the  other  waves  give 
vivid  complementary  colour.  But  let  the  film  equal 
6  in  thickness,  or  lu  a  "  red  "  waves—  this  is  now 
equal  also  to  tkrtt  bluo  waves  ;  both  rmU  of  the 
spectrum,  therefore,  come  fairly  together,  and  the 
colour  must  bo  different  and  less  marked,  there 
being  more  correspondences.  The  greater  the 
thickness,  the  mvie  are  the  wave-lengths  which 
come  together,  and  if  a  slice  of  the  reflected  tight 
bs  analysed,  the  more  and  the  narrower  will  be 
both  tho  strips  of  light  from  coincident  wave*,  and 
the  dark  fringes  from  interference-bands.  At  first 
there  are  one  or  two  bread  bands,  but  they  get 
more  and  narrower  with  the  greater  number  of 
wave-lengths  that  will  multiply  "  even  "  into  the 
thickness  of  the  film.  But  a  lot  of  narrow  bonds 
through  the  spectrum  give  "  white  light."  as  any 
simple  experiment  will  show.  The  querist  can 
trace  it  all  out  by  splitting  a  very  thin  film  of  mica, 
and  examining  with  a  prism  or  direct-vision  spec- 
troscope a  slit  placed  in  the  reflected  light  from  it. 
He  will  find  the  spectrum  filled  with  narrow  black 
bands,  varying  from  C  to  CO,  or  more,  according  to 
the  thickness ;  they  mm  become  so  numerous  and 
thin  as  to  be  invisible  to  the  naked  eye.  But 
lastly,  the  querist  will  see  for  himself  that  tbe  ray 
from  second  surface  is  separated  laterally  from  the 
ray  reflected  from  the  first ;  and  he  will  readil 
on  further  reflection,  that  with  a  certain  thic' 
this  lateral  separation  of  tho  two  sets  of  wave* 
attains  such  a  magnitude  as  to  exceed  tho  limit  of 
vibration  of  the  ether-  particle* ;  and  when  this  is 
so.  the  two  sets  of  waves  can  no  longrr  "  interfere  " 
with  or  act  upon  each  other  at  all.  I  shall  be  glad 
to  know  if  the  querist  has  followod  my  attempt  at 
explanation.— Lewis  Wmuirr. 

148476. 1 -Metropolitan  By.  En.rlnew.-On 

reading  the  above  I  referred  to  my  note-book,  and 
find  the  following  Metropolitan  engines,  19  to  33, 
and  39  to  44,  with  coal  bunkers  2ft.  6iu.  wide, 
42tons  12cwt.  (not  42ton»  2cwt.)  full,  and 
14cwt.  .fK|r.  empty.  The  clas*  numbered  1 
to  18,  with  coal  bunkers  18in.  wide,  weigh  (full) 
42tons  3cwt.,  and  (empty)  totalis  8cwt.  3qr.  I  find, 
moreover,  that  on  adding  the  figures  given  by 
"  Ouide  Yoke."  they  como  to  43ton*  lewt.  3qr., 
and  not  4, tons  2cwt.  The  correct  weight*.  I  be- 
lieve, should  be— Bogie,  lotons  dewt. ;  drivers, 
lfitons  llcwt.  3qr. ;  trailing- wheels,  l.'itona  15cwt. 
lqr.;  total,  42tons  lOcwt.    45  to  49  class  have 


[48502  ]  Eyepiece*.— As  I  havo  not  yet  seen 
on  answer  to  tliis  query,  here  is  a  description  of  a 
Kcllner  that  I  have.  Fewer  of  55  on  78in.  focus  ; 
the  field-lens  is  a  crossed  one,  IJin.  diam.,  2' in. 
focus,  flattest  side  to  the  eve.  The  eye-lens  is  a 
meniscus,  ,7„in.  diam.,  very  deep  convex,  and  very 
shallow  concave ;  concave  toward  the  eye,  and  1  Jin. 
focus,  mounted  1  Jin.  apart,  and  no  diaphragm.  It 
gives  a  very  large  and  brilliant  field,  but  not  fiat, 
but  flatter  than  a  Kainsdcn,  If  "  X.  Y.  is  near 
me,  he  can  see  and  try  it.  Of  the  .  .instruction  of 
an  aplanatic  I  am  ignorant,  and  should^  much  like 
a  description  of  it. -J.  Himvtmi  rr,  76,  Fortess- 
road,  1Y.W. 

[48509.]— Harmonium   Beeda.— Xew  seta  of 

reeds  can  be  obtained  of  any  of  the  dealers,  at 
about  lis.  for  the  best ;  but  so  far,  I  do  not  see 
what  "T.  B."  wonts  w  ith  a  new  set.  He  says 
that,  with  a  high  pressure  of  wind  most  of  the  note* 
flatten  in  pitch,  but,  whether  he  means  temporarily 
or  permanently  he  does  not  say.  All  the  boas  notes 
of  harmoniums  are  slightly  flattened  when  using 
extreme  force  ou  the  bellows ;  but,  if  the  reeds  are 
made  of  decent  metal,  thev  oufjht  not  to  bo  injured 
by  the  hardest  possible  blowing.  If  they  have 
become  permanently  fiat  they  are  inferior,  and  it 
might  bo  worth  whilo  having  a  new  set ;  but  you 
wiu  need  to  have  them  the  same  scale.  American 
reeds  are  not  suitable  for  such  work,  being  on  alto- 
gether too  small  a  scale.  If  you  bend  the  free 
ends  of  the  reeds  you  must  also  reset  to  obtain 
promptness  in  speech.  If  the  reeds  are  made  of 
good  metal  you  can  blow  as  hard  as  you  like  with- 
out fear  of  hurting  them.— Hexri  Ettxsnl, 

[4B533.]— Angles  of  Pyramids— "MICE." 
cannot  surely  have  read  my  replies  to  this  query 
with  the  slightest  degree  of  care.  In  the  example 
in  my  last,  the  altitude  is  plainly  given  as 8ft.,  side 
of  base  12ft.  ;  how  then  can  he  soy  f„  is  arrived  at 
by  dividing  the  altitude  of  the  right-angled 
triangle  bv  its  base,  when  it*  altitude  is  8  and  bosn 
Bf  The  fraction  is  arrived  at  by  dividing  the  base 
(of  triangle)  by  the  hypothenuse,  which  (the 
hypot.)  is  tho  distance  from  apex  to  miiiU  <f  any 
makes  me  say,  to  the 


You 
length  cf  the 


to 


Sfi  of  bait,  not,  as  ho 
middle  of  (sue,  by  which.  I  take  it,  he 
middle  of  its  area.  And  in  his  example  where  the 
height  is  lowerci  tn  nought,  the  angle  at  apex  will 
be  180",  as  the  sides  of  pyramid  now  fie  in  a 
straight  line — in  fact,  it  is  no  pyramid  (uf  course* 
"  M.  I.  C.  E."  understands  it  is  the  angle  any  side 
makes  with  the  side  opposite,  that  is  their  plane*. 
I  have  been  *|«aking  ot  all  the  time).  Now,  half- 
side  of  base,  which  is  v.  divided  by  distance  from 
apex  to  middle  of  any  side,  which  is  now  also  0, 
gives  I,  as  sine  of  halt -angle,  which  i*  sine  of  90", 
which,  multiplied  by  2.  give*  ISO'  angle  at  apex. 
Will  no  other  correspondents  quash  either  one  or 
other  of  us,  and  so  cud  this  matter  '•  For  instance, 
would  any  one  work  out  in  their  own  way  the 
angle  the  plane  of  auy  side  make*  with  the  piano 
of  side  opposite  in  the  pvTinnid  meutioned  above  >— 
4  equal  sides,  vertical  height  Sft„  side  of  base  lift. 
— Scotch  Woaxrso  Mf.cb.ixjc. 

r48604.]-Brlck-Making.  -  If  thUquerist cannot 
refer  to  bock  uumliers.  he  should  procure  Dobson's 
book  ou  "  Bricks,  ic."  published  by  Lockwocd  and 
Co.— E.  O.  M. 

[IH01U.]— PoLUhina;  Stag-Horn  —I'se  pumice- 
powder  and  water,  with  a  brash,  and  finish  with 
rotteustoue  and  oil.  If  you  want  portions  of  the 
creamy  inner  substance  to  show,  rasp  <  ff  and 
grind  smooth,  or  scrape  with  a  lit  of  glass.— T.  P. 


(hour)  circle  slipping  down 
t  allow  lin.  or  more  in  the 
beyond  that  required  for  one  | 


i  2ft.  wide,  and  consequently  are 
18  clas*.  and  not  so  heavy  a*  19  class. 
"  Ouide  Yoke  "  will  kindly  explain.- 


J48C22.]-Makins;  Porta  In  Cylinders. -If 
cost  in,  bore  dowu  from  the  flange  to  the  boss 
on  wliich  the  valve  is  to  work,  and  then  plug  upper 
end  ;  but  they  are  usually  cast  in  (see  several  ill  in- 
tra tioiiB  in  buck  volumes: .  As  to  size,  it  is  a  safe  rule 
to  make  as  large  as  possible.— J.  B. 

[48624. ]-Electrlclty  and  the  Oriran.  -The 
recent  developments  in  eU->  trkity  have  been  mainly 
in  conuectiuu  with  generating  machine?,  lamps, 
tc.  There  is  nothing  in  them  likely  to  affect  the 
apparatus  used  with  the  electric  organ,  though  pos- 
sibly some  of  those  who  have  recently  iuventaJ  th*- 
ingenious  telephone  exchange  switch-boards  and 
bell  indicators  might  introduce  improvement*.  The 
question  is.  Is  it  worth  while  '•  as  the  pneumatic 
system  answers  admirably,  except  when  the  key- 
board is  too  far  removed  from  the  pipe*.  —  C.  Y.  O. 

[48629.]  -Thermostatic  Bar.— The  best  metals 
for  a  thermostatic  bar  are,  I  believe,  sterl  and  brass- 
two  rods  being  screwed  together,  wliich  bend  owing 
to  unequal  expansion.  Mercury  in  a  tube  ran  also 
be  used  ;  but,  I  believe,  the  electrical  method  is  now 
usually  preferred.  In  that  you  have  a  balanced 
thermometer,  or  a  thermometer  with  platinum 
wircB  insei  ted  through  the  stem  into  the  mercury. 
When  tin:  latter  rises  and  make*  contact  a  circuit  is 
completed,  and  on  clectro-ningnet  acts  on  the 
regulating  tap.  I  think  you  could  find  many 
—  Of  the  kind  by  l»king  through  the  back 
of  this  paper.-XlTf.  lX*. 

MwCiroUin 
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but  I  do  not  remember  a  braiding  machine.  I  sup- 
pose, however,  the  machine  by  which  rope  is  braided 
might  be  niadc  to  unwcr,  sml  ««  that  is  a  very  old 
device,  it  "'^nt'  doubUie  found  in  any  dictionary 
of  *nch  BrJr*aiice*-.uch  as  Ur*  a,  for  inrtanoa.- 

[4So34.'-Wood  Screw-Cutting.- What  is  the 
querist's  difficulty  !  Wood  screw*  are  usually  cut 
with  a  die,  if  wooden  screws  are  meant ;  but  if 
screw*  U.* 
machine,  and  I 
time  by  cutting 

[48041.]  —  Cleaning  Medallions—  Presumably 
thejr  are  [Oastcr  of  Tari*.^  H  «>,  you  will  not  suc^ 


holiling  wflot 
jubt  whether 


any  one  w 

lathe-  8.  M. 


[48o42.]  —  Analytical  Chemiat.  —  1  do  not 
think  tin  re  is  any  examination  for  this  branch  :  but 
the  fact  that  you  have  served  under  an  analvst  or 
taken  the  sssociateship  of  the  School  of  Mine* 
would  be  equivalent  to  a  certificate  of  competency. 
— K.  K.  L. 

[tSriW.]  —  Blectrlo  Oat-Lighter.— Thin  ques- 
tion has  been  answered  very  recently.  The  lighter 
you  saw  is  apiarently  the  one  described  in  specifi- 
cations 2229,  18W);  245,  1881  ;  and  in  an  improved 
form  in  9W>,  1882.  Tlie  battery  is  made  by  spread- 
ing chloride  of  silver  (in.  thick  on  muslin  blotting- 
paper,  and  laying  a  thin  foil  of  silver  on  that. 
Submit  the  layers  to  pressure,  and  when  the 
chloride  is  solidified,  roll  round  a  core  of  ebonite 
with  the  silver  foil  inside,  and  secure  with  a  few 
turns  of  thread.  Place  that  in  a  cylinder  of  sine 
having  an  inside  diameter  about  Jin.  larger.  The 
exciting  fluid  is  a  solution  of  sortie,  potossic,  or 
amnionic  sulphate.  A  small  induction  coil  is  re- 
quired with  a  trigger-push  to  make  contact  suffi- 
ciently long  to  scud  a  spark  through  the  platinum 
terminals,  or  to  render  the  platinum  coil  incan- 
descent. The  wires  are  carried  along  inside  the 
tube— one  running  straight  up,  and  the  other  coiled 
around  tho  inside.  The  contacts  are  made  by 
springs  brought  together  when  the  parts  are  in 
position  and  screwed  home.  If  you  obtain  the 
■pacification  too,  IH.H2,  price  6d.,  you  will  have  all 
the  information  needed  ;  but  there  ia  nothing  very 
novel,  except  the  special  arrangement*. — S.  C.  T. 

Bencid  Butter.— I  do  not  think  there 


in  for  complete  despair,  hutyri*  arid  being 
>  water  ;  wash  tho  butter  by  rubbing  and 
it  thoroughly  down  under  your  hand  in  a 
igb  which  the  water  ia  freely  flowing  ;  this 
out  the  acid,  which  may  be 
as  the  washing  proceeds, 
I  quantity  of  acid  remaining 
rclf 


[»*72 
is  cocas 
soluble  in 
working 

tub  through  which  the  water  ia  freely  flowing  ;  this 
will  practically  dissolve  out  the 
risrertaiued  by  tasting  as  the 
The  flavour  of  the  small  quanti'  , 
will  be  concealed  by  the  salt ;  therefore,  salt 
and  you  may  add  carefully  a  little  anotta  to  colour 
it ;  then  press  it  tightly  into  some  vessel  and  keep 
it  in  a  cool  place  for  a  day  or  two,  when  the  butter 
will  become  firm  and  useful  for  cooking  purposes  at 
least.  If  the  process  be  efficiently  carried  out  the 
butter  will  not  have  depreciated  more  than  a  few 
pence  from  its  original  value.  I  should  not  think 
that  sour  milk  is  to  be  recommended,  on  account  of 
the  lactic  acid  present ;  but  new  or  skim  milk  might 
have  a  dissolving  effect  on  the  butyric  acid,  the 
presence  of  which  is  the  cause  of  rancidity ;  but 
the-  nulk  would  have  to  be  washed  out  in  water, 
and,  unless  it  answers  better,  entails  more  handling 
of  the  butter  without  adequate  advantage  in  the 
end. — W.  A.  Camsrs, 

[ 45732.]  —  Indicator  Diagram*.— When  I  first 
read  "  F.  W.'s  "  query  on  above  I  inferred  that  his 
engine  iseithera  winding  engine  or  drives  a  rolling- 
mill.  Consequently  1  explained  the  diagram  to  the 
best  of  my  ability.  I  do  not  quite  follow  Mr.  F. 
Walker's  reply  on  page  :  ;.'."),  No.  024,  as  he  speaks 
of  "  having  a  more  modem  slide-valve,"  &c.  As 
the  querist  says  bis  engine  has  Cornish  valves,  I 
"  '  itk  putting  in  a  slide-valve  would  come  in 
j  to  say  nothing  of  the  loss  of  (team  in  the 
when  working.  Cornish  valves,  as  gone- 
rally  applied  to  an  engino  cylinder,  work  with  next 
to  no  fnctioo.  and  as  the  rsisiuge*  are  verv  short, 
there  is  very  little  loss  of  steam  in  them.  Can  the 
same  be  mid  of  a  slide-valve '(  Not  as  generally 
applied,  at  any  rate.  There  is  another  part  in  Mr. 
Walker's  rcplv  1  should  be  glad  to  have  explained  : 
that  is,  a  description  of  the  Cornish  valve-goar 
which  "  operates  the  steam  atonf  end  and  exhaust  at 
the  other  by  the  same  movement."  The  Cornish 
valve-gears  of  my  acquaintance  all  have  separate 
came  or  tappets  for  steam  and  exhaust  valves,  and 
are  driven  by  mitre  gearing  from  tho  crank-shaft. 
When  Cornish  valves  are  applied  to  a  reversing 
engine  they  are  usually  fixed  two  at  each  end  of 
cyt.,  and  at  opposite  sides.  If  a  horizontal,  then  a 
second -motion  shaft  carrying  the  eccentrics  is 
driven  by  mitre  gearing  from  crank-shaft.  A 
rocking  shaft  is  fixed  across  the  cyl.,  carrying  suit- 
able 11  wings,"  or  levers,  for  opening  the  steam  and 
exhaust  valves  alternately.  The  link  ia  worked  in 
the  usual  way.  Another  way  of  working  Cornish 
valves  is  by  eccentrics  on  the  crank-shaft  driving 
the  rocking -shaft  direct.  Whilst  writing,  I  would 
like  to  supplement  "  Ducrow's"  remarks  on  query 
No.  48780  by  saying  that  if  he  will  cut  a  groove 


diagonally,  as  it  were,  across  his  crank-shaft 
brasses,  that  the  heating  he  now  speaks  of  will 
most*  likely  disappear.  I  would  also  recommend 
the  use  of  powder-blucklcad  and  oil  for  a  time,  as 
the  blacklead  will  fill  oil  hollows  in  the  brass.- 
LanoB  Ostjria  Vwcrr. 

[ts-M.l-Bubatltute  for  Hopa.-Sinco  reply- 
ing to  (SIM,  I  have  tried  a  smalt  experiment  as  to 
substituting  camomiles  for  hops.  Undoubtedly, 
wort  can  bo  made  bitter  by  the  addition  of  camo- 
miles, but  what  kind  of  a  bitter  ?  A  very  unsatis- 
factory one.  It  is  not  exactly  Mttrmrs*  that  the 
brewers  aim  at  in  producing  a  nigh-class  bitter  ale. 
There  is  flavour  to  bo  considered  as  well.  "  Home 
Brewer "  says  the  leading  brewers  have  written 
to  the  Timtt  disclaiming  the  use  of  hop  substitutes. 
Remember,  the  leading  brewers  (Bass,  Allsopp,  Ac.) 
liave  a  reputation  to  keep  up.  which  is  worth  more  to 
them  than  the  difference  in  [trice  between  hops  and 
substitutes  for  them.  Who  uses  the  substitute*  V 
I  really  cannot  say.  I  have  never  used  any.  In 
brewing  pale  bitter  ale.  we  even  rejected  foreign 
hops  because  of  their  rank  flavour.  In  reply  to 
48155,  "Nigel"  seems  surprised  to  find  an  honest 
brewer,  lb-  need  not  be :  there  are  a  great  many. 
"Johnstone  "  is  very  much  mistaken  as  to  the  use 
of  oocculus  indicus.  I  have  read  the  book,  but  I 
have  not  got  it  now,  or  I  would  go  through  it  again . 
Might  1  suggest  to  "  Home  Brewer "  to  try  the 
difference  between  camomiles  and  hops  as  follows  ; 
— Take  a  camomile  and  chew  it  in  the  mouth,  spit 
it  out,  and  rinse  the  mouth  with  water,  and  then 
try  the  hop.  I  should  be  glad  if  "  C.  T.  B.  W." 
would  publish  in  "  ours  "  his  recipe  for  camomile 
ale.-W.  L. 

[487S3.]-Or»phlc  Method*  -1  know  of  no 
book  attempting  a  general  description  of  these. 
Such  would  hare  to  go  into  a  variety  of  highly 
technical  minutirr,  and  I  should  think  "J.  C. 
would  do  better  to  look  into  books  treating  sepa- 
rately tho  particular  branches  of  science  lie  is 
interested  in.  In  general  and  very  rough  explana- 
tion, perhaps,  I  might  say  that  a  graphic  cliagram 
may  be  looked  upon  a*  a  plan  of  facts.  Time 
usually  replacing  length,  and,  therefore,  running 
horizontally  ;  amount  vertically,  beginning  at  iero. 
Thus  in  an  indicator  diagram  our  quantity  is  pressure 
of  steam,  in  a  diagram  of  launching  velocities  we 
have  speed,  in  a  rainfall  diagram  indies  of  rain,  and 
similarly  for  wind-stresses,  and  so  forth.  Of  course 
in  an  ordinary  building-plan  we  have  to  represent 
something  which  has  definite  shape,  but  in  plotting 
the  velocity  of  a  I'alhser  shot  or  the  retarding  in- 
fluence of  a  Westing  ho  use  brake,  we  are  dealing 
with  things  which  can  hardly  lie  conceived  aa 
jxianossing  form,  and  there  is  consequently  scope  for 
great  variety  in  methods  of  representation.  Time, 
and,  of  course,  other  dimensions  may  be  represented 
vertically;  in  other  cases  may  be  denoted  by  a  circle, 
and  the  like.  It  is  hardly  necessary,  too,  to  say 
that  we  do  not  always  deal  specifically  with  time, 
or  rather,  perhaps,  our  whole"  diagram  is  taken  to 
include  o vents  occurring  at  one  particular  point  of 
time.  Thus,  in  plotting  persons  killed  per  train- 
mile  on  various  railways,  if  one  year's  average  or 
result  only  ia  taken,  there  would  bo  no  scale  or 
divisions  of  time  apparent  on  the  face  of  the 
diagram.  If  "J.  C."  would  say  as  to  what 
particular  point*  he  wishes  for  information  I  shall 
be  most  happy  to  attempt  further  detail. — Ho  RATIO. 
1487S9.J-8c«nt«d  Soap.- If  "Cock  Robin 

ill  obtain  a  bar  of  best  ps 

i to  shavings  by  rubbing  it 
turned  upside  down,  he  will  then  be 
them  by  mean*  of  a  water-bath — either  a  good 
Urge  glue-pot  or  an  earthenware  jar  in  a  saucepan. 
When  tho  map  is  thoroughly  melted,  take  out  and 
stir  until  it  begins  to  cool :  then  add  any  of  the 
following  essential  oils  or  ottos:  For  honey,  use 
dtronella  or  lemon-grass ;  for  old  brown  Windsor, 
use  carraway,  cassia,  or  cloves,  colouring  it  with 
caramel  (burnt  sugar,  if  preferred  dark).  For  se- 
en 1  led  glycerine,  use  a  little  myrbane  or  nitro-beuxol, 
colouring  with  either  gamboge  or  raw  palm  oil.  If 
"  Cock  Robin  "  makes  his  own  soap,  by  all  means 
confine  its  use  to  household  purposes ;  it  is  quite 
unfit  for  personal  use.  Ordinary  scents  are  useless, 
and  too  expensive  for  scenting  soap  ;  but  if  he  does 
not  care  for  the  trouble  of  melting  and  messing,  lie 
will  find  a  few  drops  of  scent  in  the  washing  water 
quite  as  useful.  The  essential  oils  or  ottos  are  too 
rank  for  use  without  dilution  and  mixing.  Fuller 
particulars  if  required.— LONDON  Stoni. 

[48807.]— Neuralgia.- "W.  S.  W.,"  in  his 
reply  to  query  on  p.  .Tin,  says  : — "  I  can  assure  him 
th*t  a  proper  application  of  galvanism  would  re- 
move the  complaint."  If  "W.  S.  W."  could  be 
persuaded  to  give  his  brother-readers  some  of  bis 
exjierience  in  this  matter,  he  would  confer  a  great 
favour  on  a  multitude  of  sufferers  from  this  dis- 
tressing malady.  A  paper,  or  series  of  papers,  on 
Medical  Galvanism  would  be  of  great  service  to 
those  who,  at  this  season,  in  our  humid  climate, 
are  martyrs  to  tic,  rheumatism,  neuralgia,  Ac, 
which  horrible  torment*  the  inhabitant*  of  more 
favoured  clime*  escape.— X  +  T. 

[45818  ]-Th.  Weather.— May  I  be 


pale  soap,  and  make  it 
into  shavings  by  rubbing  it  along  a  jack-plane. 


to  add  a  brief  note  to  supplement  and  explain  my 
query  ?  I  desired  to  institute  an  inquiry  among 
your  scientific  readers  as  to  the  causes  of  our 
'changeable,  damp,  sunl  ess  climate  ?  Such  causes, 
as  I  apprehend,  might  be  found  in  the  action  of 
the  Gulf- stream,  polar-air  and  ice  and  magnetic 
currents,  our  large  number  of  rivers,  clearing  of 
woods  and  foliage,  smoky  furnaces,  &c.'f  Our 
simply  "insular  position  affords,  to  my  mind, 
little  or  no  clue  to  the  strange  nature  of  our  climate 
in  Kngland  differing,  even  in  some  respects ,  from 
that  of  Ireland  and  Scotland.  Surely  a  careful 
investigation  of  all  such  cause*  would  be  useful  a.i 
well  as  interesting ': — E.  R.  CotST. 

[48830. j—  Wood-Bending.— If  near  a  steam- 
boiler,  a  pipe  leading  to  a  wooden  box,  with  oue 
end  open,  put  planks  in,  and  stop  other  end  with 
shavings,  jammed  tight :  leave  planks  of  tin.  thick 
in  box  for  half  an  hour,  take  out  and  bend  round 
shape  until  cool.  If  not  near  a  steam-boiler,  a 
simple  method  sometimes  used  by  boat-builders 
would  answer ;  get  a  common  pot  of  large  size,  fit 
a  wooden  cover  into  it,  make  a  square  hole  in 
centre,  and  make  a  timber  pipe  with  shoulder  t  o  fit 
into  cover  of  pot,  and  also  into  box  or  stove  ;  also 
another  hole  about  an  inch  round  to  put  water  in 
when  boiling  too  long.  Oak,  ash,  elm,  or  anv  hard 
wood  will  bend  well;  must  be  fair-grained',  and 
free  from  knots.— Wsjmxo  Stkam. 

(4mV)-Funibh»  Pluga.-Will  Mr.  F.  Walker 
kindly  explain  why  these  plugs  should  be  3jin. 
above  the  tube  '•  If  it  i*  to  provide  against  oases 
where  the  water  assumes  a  "  spheroidal  condition  " 
would  not  the  heat  that  was  sufficient  to  produce  this 
condition  be  sufficient  to  melt  the  plug ':  Wdl 
"  labor  Omnia  Vincit  "  sav  why  he  replaces  the 
plugs  every  six  months;  If  properly  made  at 
first,  should  they  not  last  a  long  time  r  -MjlNT'- 

JACTVKE8. 

[48862.]— Chilblains.— From  childhood  I  hare 
always  had  cold  feet  in  the  winter  season,  and  have 
been  a  great  sufferer  with  chilblains,  but  never  had 
a  broken  one,  and  having  tried  all  sorts  of  remedies 
with  but  little  relief,  I  was  one  evening,  some  four 
or  five  year*  ago,  bathing  my  "  poor  feet  "  in  hot 
water,  when  the  thought  struck  me  that  if  I  put 
them  in  cold  water  after  the  hot  the  sudden  change 
would  drivo  out  the  chilled  blood  from  my  poor  in- 
flamed toes,  and  perhaps  cure.  It  was  cold  and 
frosty  weather  at  the  time,  so  I  got  a  kettle  of 
boiling  water  and  a  vessel  with  some  ice-cold  water 
(there  was  ice  in  it)  by  my  side.  I  bathed  my  feet 
in  the  hot,  adding  more  hot  from  time  to  time,  for 
about  half  an  hour,  when  I  suddenly  plunged  them 
in  the  cold  and  let  them  remain  for  five  minutes  or 
more  until  they  seemed  quite  cold,  then  rubbed 
them  dry  with  a  course  towel,  and  in  a  few  minutes 
they  began  to  glow  with  much  warmth.  Igot  into 
bed,  but  had  no  cold  feet  that  night.  The  next 
morning  the  swelling  had  gone  down,  the  inflam- 
mation had  disappeared  and  the  toes  felt  stiff  and 
looked  shrivelled,  but  am  glad  to  say  this  treatment 
had  the  desired  effect,  for  I  have  not  been  troubled 
with  "bie-blains"  until  last  week,  when  I  was 
reading  Dr.  Edmunds' reply.  They  were  undergoing 
the  same  mode  of  treatment  at  the  same  time,  anil 
with  the  same  good  result.  I  have  recommended 
others  to  try  it,  but  they  all  say  they  should  be 
afraid.  I  would  much  like  to  hear  what  Dr.  Ed- 
munds has  to  say  of  this  kind  of  treatment,  and,  if 
others  try  it,  with  what  result.— Jimbo. 

[4888G.]-Cant  of  Bail*. -Rail*  are  slightly 
nted  toward*  the  inside  of  the  road  to  gire  the 
two  wheels,  which  are  fastened  in  pairs  upon  the 
axles,  a  tendency  to  run  towards  one  another  in- 
stead of  separating.  The  effect  of  the  conical  shape 
ia  to  counteract  any  tendency  to  roll  off  the  rail* ; 
for  if  a  pair  of  wheel*  were  shifted  a  little  to  one 
side  the  parts  of  the  tires  rolling  upon  the  roil* 
being  then  of  unequal  circumference,  would  cuu*> 
the  wheel*  to  roll  toward*  the  other  side.  The 
conical  shape  produces  thi*  kind  of  adjustment  so 
well,  that  the  flange*  do  not  in  general  touch  the 
rails. — Trno. 

[488*5. ]  -  Cant  of  Balls.  -  The  rails  are  canted 
so  that  their  vertical  axis  may  be  at  right  angles  to 
the  conical  surface  of  tho  wheels,  which  are  made 
cone-shaped,  so  that  when  passing  over  curves,  the 
wheels  of  the  train  being  thrown  outwards  by 
centrifugal  force,  the  outer  wheels  will  run  on  their 
greater  diameter,  and  the  inner  ones  on  their 
smaller  diameter.  It  is  supposed  this  arrangement 
prevent*  the  wheels  sliding  on  curves,  which,  of 
course  they  would  tend  to  do,  by  reason  of  the 
wheel*  being  fixed  to  tho  axle,  and  tho  outer  wheel 
having  to  traverse  a  greater  distance  than  the  inner 
one.  I  doubt,  however,  if  the  desired  object  is  ob- 
tained.  The  cant  is  generally  1  in  24. — Seftox. 

[48887.] -Cracked  Condenser.— The  cia-k  in 
the  (urface-condeuscr  of  which  you  speak  i* 
probably  due  to  the  over-heating  of  the  condenser 
through  break-down  of  tho  circulating  pump,  or 
insufficiency  of  pumping  power ;  for,  if  it  became 
very  hot,  the  cold  bed-plate  and  bolt*  at  the  bottom 
would  prevent  it*  free  expansion,  while  it  would 
give  very  easily  at  the  top ;  i 
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their  own  expansion  would  raUier  aid  the  top  of  the 
condenser  to  expand.  A*  the  condenser*  are 
usually  made  of  very  thin  metal,  they  give  way, 
when  ovcr-hcated  nnd  net  ollnwed  to  oxiiand 
freely,  much  sooner  than  the  bed-plate  or  holding- 
iIowti  pumps.  Thi*  *hows  the  neeewity  of  having 
enough  available  pumping  power  for  the  circulating 
water,  and  ul»o  of  carefully-  guarding  the  condenser 
from  getting  hot.-H.  B.  ii. 

Loco.  Bridge.— A  brick  arch  in 
fin  the  fire-box  of  locomotive  engines  to 
prevent  the  contort  of  the  flame*  with  the  crown- 
plates  of  the  furnace.  This  bridge,  however,  is  not 
often  used  now.  —  H.  B.  G. 

[48901.]— Ebonising.- Pcartree  nnd  sycamore 
arc  the  bent  wood*  for  block,  but  mahogany  in  very 
good.  Birch,  bocch,  or  alder  comes  out  very  well. 
You  con  jKiluh  witli  heclball.    Hut  for  best  work 


powden*!  puraioe-stouc  and  soft  tUoucl.— J.  HlL- 


[4890.1.]  -  L.  and  S.  W.  B.  Engines.  -  Tlic 
principal  diiuciisious  of  the  now  Ill-wheel  tank*, 
recently  built  by  Beyer  Peacock,  and  Co.,  are  o* 
follows : — Cylinders,  17jin.  by  24in.  ;  diam.  of 
coupled -wheels,  6ft.  "in.  ;  dlam.  of  bogie  and 
trailing- wheel  base,  3ft. :  bogie  centres,  "ft.  j  bogie- 
pin  to  driver,  10ft.  ;  coupled  base,  8ft.  iiin. ;  trailing 
driving-wheel  to  radial-box,  "ft.  6in. ;  total  length 
over  frame*,  36ft.  Sin. ;  total  width  over  frames, 
8ft. ;  capacity  for  water,  1,000  gallons  j  capacity 
for  coal,  three  tons;  weight  (empty),  '>ttons,  l.'tcwt. 
The  boilers  are  supplied  by  two  Uresham's  injector*. 
The  engine  t»  fitted  with  Webb's  patent  rodial  axle- 
box  to  trailing-whecls,  single  slide-bar,  Oreahom'* 
automatic  vacuum  brake  apparatus ;  also  steam - 
brake  to  engine.  The  numbers  are  at  present,  I 
believe,  from  416  to  424,  inclusive.  More  of  the 
sinie  i-Lam  are  coming  from  Stephenson  and  Co., 
Newcastle.   I  will  send  sketch  if  desired.— Cltbe. 


[48912.]— Hardening  Lathe  Centre,.— After 
you  have  turned  up  your  centre  and  smoothed  up 
with  emery-cloth  in  the  lathe,  put  it  in  the  tire  and 
keep  it  there  until  purpliah  y.dlow.  Now,  take  it 
out  and  plunge  it  in  cold  water,  which  hardens  it 
very  completely.  It  now  wonts  letting  down,  and 
for  this  purpose  heat  it  again  until  the  colour  only 
reachos  n  pale  straw- vellow.  which  will  give  you 
about  the  right  degree  of  hardneaa  for  a  lathe 
centre.  1  cannot  understand  how  ono  so  treated 
can  be  twisted  out  of  truth  during  the  process :  but 
1  think  I  can  givn  the  reason  why  you  thiuk  it  is 
twisted.  Probably,  the  hole  into  which  your 
centre  fit*  i»  not  quite  tru?  with  the  centre  line  of 
the  lathe,  and  if  you  turn  the  centre  up  in  one 
position,  it  will  not  run  truly  if  you  put  it  in  in  any 
other  position.  So,  when  you  have  turned  it  up, 
before  you  take  it  out  you  should  put  a  couple  of 
marks  with  the  centre-punch,  so  that  vou  may 
know  the  right  way  to  put  it  in  again  offer  it  has 
been  hardened.  I  think,  if  you  do  this,  you  will 
not  be  troubled  with  any  more  twisting.— H.  B.  (J. 

[4892.5.] —Boiler.— The  cost  of  heating  a]  i[«rat  u« 
depend*  entirely  on  tho  difficulties  you  have  to 
contend  with,  such  a*  swampy  soil,  Ac,  which  add 
to  the  cost  considerably  for  boilcnigc.  wlrich  is  tho 
most  essential  port  of  the  work  in  heating.  To  heat 
billiard-room  you  must  hove  your  connections 
under  floor,  which  may  be  polished,  stained,  or 
tiled.  If  so,  ynu  will  require  coils  and  cases, 
which  are  expensive,  and,  perhaps,  no  easy  means 
of  getting  under  floor,  which  will  also  odd.  It  is 
easy  enough  to  give  o  price  for  straightforward 
work ;  but,  without  seeing,  or  plans,  it  is  impossible 
to  give  a  definite  price;  but  if  "Boiler"  will 
advertise  hi*  address  I  shall  bo  pleased  to  assist 
him.-H.  L.  H. 

[48930,]— Rendering  Wood  Fireproof,— Try 
sulphate  of  ammouia  dissolved  in  water — about 
61b.  in  a  gallon,  or  stronger,  as  it  is  cheap,  and  say 
how  it  succeed*. — N.  H. 

148937.]— Star  Magnitudes.—  If  "Anxioui" 
wid  refer  to  Vol.  XXXV.,  p.  120,  letter  19914,  bo 
will  find  a  long  and  interesting  letter  by  Mr.  Espin, 
exjdaiiung  how  he  and  Mr.  Read  set  about  deter- 
mining the  magnitude*  of  star*  with  an  opera-glass. 
The  letter  is  remarkably  clever,  and  seem*  to 
tho  querist's  wants  exactly.  —  A  Yotrso 


[48916.]—  Fronde  on  the  Resistance  of 
Fluids.—"  R.  C.  L."  appears  to  be  studying  the 
laws  governing  the  motion  of  solids  in  fluids.  Mr. 
W.  J ohn,  the  managing  director  ot  the  Borrow 
Shipbuilding  Company,  has  been  reported  in  Iron, 
8th  Dee.,  to  have  stated,  in  o  lecture  on  the  20th 
Nov.,  Mr.  Froude  showed  that  o  body  of  any  form, 
deeply  immersed  in  o  boundless  fluid  with  no 
friction,  could  move  uniformly,  if  once  set  going, 
without  any  addition  of  force,  and  that  when  it 
came  to  a  medium  like  water,  which  has  some 
friction,  friction  was  the  only  thing  which  caused 
resistance,  &c.  Penguins,  cormorants,  and  other 
bird*,  preying  npon  fish,  swim  very  fast  under 


water,  I  should  say,  four  times  at  fast  a*  they  can 
above.    I  have  been  picturing  to  myself  sub- 
[oneonlheir 


The  canoe  and  outrigger  of  the  future  may  be 
something  similar.  Perhaps  "  K.  C.  L."  will 
kindly  give  us  his  opinion  in  working  the  matter 
out.  Spars  do  not  tow  so  highly  as  they  as  they 
ought  to  by  this  theory.  Perhaps  they  are  not 
Kulunergcd  sufficiently.— J.  1>.  C,  Captain,  H.N. 

[18936.] -Specification  of  Organ  at  Temple 
Church.— 

OBU  Oikiax.  (1; 

1.  Double  diapason  (closed)  ..  1 « .ft. 

2.  Large  open  diapason         . .  Sft. 

3.  Small  open  diapason         . .  8ft. 

4.  Stopt  diapason        ..       ..  hft. 

5.  Hnhl  flute   Sft. 

0.  Viol  de  Qoniba        . .       . .  8ft. 


7.  Principal    4ft. 

8.  Octave   4ft. 

9.  Noson  flute   4ft. 

10.  Twelfth 

11.  Fifteenth  .. 

12.  Full  mixture  .. 

1 3.  Sharp  mixture 

14.  Large  trumpet  ..  ..  Sft. 
16.  Sraoil  trumpet  ..  ..  m. 
10.  Clarion    4ft. 

Swell  Oboax. 

1".  Bourdon        ..       ..       ..  lGft. 

18.  Open  diapason        ..       ..  Sft. 

19.  ItohrOcdorlrt         ..       ..  Sft. 

20.  Salcional    Sft. 

Vox  Celeste   Sft. 

Principal    4ft. 

Itohr  flute   4ft. 

Twelfth    2j  ft. 

Fifteenth    2ft. 

Mixture    6  ranks 

Double  bassoon       ..       ..  loft. 

Horn   Sft. 

Oboe   Sft. 

Vox  humona   Sft. 

31.  Clarion    4ft, 

32.  Spare  slide   — 

ClKWt  OCOAX. 

33.  Lieblich  Bourdon  .. 
31.  Violon  dia|«.iuu 
35.  Lieblich  Uedackt 
3ii.  Spitz  flute 

37.  Dulciana 

38.  Flaute  Tra verso 

39.  Oemshoni 

40.  Violin   -1ft- 


<■») 


41. 
42. 
43. 


Lieblich  flute  . . 
Mixture 
Basset  horn 


Solo  Oiuiax. 
Flute  harmonic 
Flute  Octavionte 
Piccolo  harmonic 

Tuba  

Clarinet 
Orchestral  oboe 

Pedal  Oloax. 

.W.  Sub-lsuw 

61.  Major- Ins*  .. 

62.  Opeu-bass      . . 

63.  Viola  


M. 

46. 
41). 
47. 
48. 
49. 


10ft. 

Hft. 

Sft. 

•  • 

8ft. 

Sft. 

Sft. 

Ift. 

•1ft. 

•  • 

4ft. 

3  rank*. 

•  • 

sft. 

w 

Sft, 

8ft. 

Sft. 

t  • 

Kfl 
Sft. 

Ift. 

(5) 

32ft. 

10ft. 

Itift. 

16ft. 

mt 

X 

Sft. 

10ft. 

65.  Quint  . . 

66.  Violoncello 

67.  Principal 
38.  TwelfUi 
69.  Fifteenth 
00.  Trombone 

Codtleks. 

1.  Swell  to  Oreat. 

2.  Swell  to  choir. 

3.  Choir  sub-octave  to  great. 

5.  Great  to  pedol*. 

6.  Swell  to  pedal*. 

7.  Choir  to  pedals. 

8.  Solo  to  pedals. 

9.  Pedal  octave. 

10.  Tremulant  to  swell. 

Compass  (manuals)  CO  to  Q*. 

Compass  (pedal*)  CCC  to  F. 
Reconstructed  by  Foster  and  Andrews,  of  Hull,  in 
1878.— Du- Pantos. 

[48941.]— White  Background  for  Photos.— 

Vignetting  will  not  give  a  sharp  edge,  so  you  must 
"block  out"  the  background.  This  is  done  by 
making  the  port  you  wish  to  appear  white  opaque 
on  the  negative.  This  is  done  usually  by  pasting 
opaque  paper  over  the  required  part. — C.  J.  R., 
\  entuor. 

[18948.1— Diffraction  Rings  In  Astro.  Tele- 
scope.—In  Webb's  "Celestial  Objects"  you  will 
find  the  following: — "Herschel  II.  speaks  of 
nights  of  extraordinary  distinctness,  in  which  '  the 
rings  are  but  traces  of  rings,  all  their  light  being 
absorbed  into  tho  discs.'  1  have  entered,  1862, 
April!, 'an 


the  rtar  70Ophinchi,  in  the  following  catalogue." — 
C.  J.  R.,  Ventnor. 

|489IS.]— Diffraction  Rings  In  Aatro-Tele- 

seopes. — Tli cue  are  o  necessary  result  of  the  un- 
dulotory  theory  of  light,  though  they  appear  to  be 
somewhat  affected  by  the  state  of  the  atmosphere. 
Herschel  II.  speaks  of  night*  whi-n  the  ring*  were 
but  traces  of  light,  a*  does  also  Webb  ("  Celestial 
Objects,"  page  3).  On  the  other  hand,  the  Latter 
mention*  night*  when  the  ring*  were  very  trouble- 
some, and  the  former  soys  this  wo*  always  the  cose 
with  70  Ophiuehi.— A  Yotrao  Asteoxomkb. 

[  18900.  ]-Terra-Cotta  Statuette*.  —A  friend 

of  mine  had  one  or  two  plaster  bunts  whose  appear- 
ance he  wished  to  render  similar  to  terra-cotta.  To 
effect  this,  he  took  some  of  this  List-named  sub- 
stance to  the  oilman'*,  procured  a  pot  of  paint  of 
the  exact  colour,  added  a  quantity  of  turpentine, 
and  "  stumped  "  the  busts  with  the  mixture.  It  is 
now  all  but  hn|ioasible  to  distinguish 
imitation  and  the  real.  Do  you  thii 
would  be  of  any  use  to  you  ?— A 

"XO(1s984.]-8trect-CeU.-An  electro-magnet  is 
placed  vertically ;  a  small  brass  flywheel  is  placed 
so  as  to  revolve  just  above  its  poles ;  the  wheel 
carries  a  soft-iron  armature,  to  suit  the  poles  of  the 
t ;  by  mean*  of  a  cam  on  the  spindle  of  the 
the  current  is  established  and  diwstiMuhetl 


was  to  propel  the  brass  wheel.  The 
carries  an  eccentric,  which  oscillate*  a  fork  lever. 
Hove  a  hammer  ot  the  other  end,  which  plays  be- 
tween two  bells.  It  is  usual  to  have  a  »•  parole 
circuit  for  it,  actuated  by  a  switch. — Kt  FaTKa. 

[48993.1—  Yellow  and  Bed  Timber.  Theeo 
ore  identical.  The  Swedish  and  Russian  shippers 
call  it  redwood ;  but  in  this  country  it  is  more 
generally  known  as  yellow  deal.—  TntMES  Meb> 
chaxt. 

[48996.]  -ICurratura'  of  Earth.  —  Tables  of 
this  quantity  are  usually  to  be  found  in  mathema- 
tical books ;  but  as  "  Otottou  "  does  not  appear  to 
possess  such  o  table,  I  append  the  following  half- 
dozen  quantities :  — 

Distance  in  miles.  Curvature  in  1 

I    -o7 

ft    ••••■•■••«*•••  lfiCj 

10    66-70 

15   1.5006 

20    206-80 

26    416-88 

Here  tho  "  distance  "  i*  measured  on  the  cirarm- 
forence,  but  on  a  circle  having  a  radius  equal  to  the 
eorth's.  The  ore  sub-lending  a  chord  of  tw^>  miles 
would  be  itself  not  sen'ibly  different  from  two 
mile*.  For  on  ore  of  thi*  length  the 
would  be  2  C7ft— A  Yotrao  AsTSOXojixi 

[IS995.]— Curvature  of  Earth.  -I  think  what 
"  Olattou  "  wants  to  know  is  the  difference  between 
the  radius  and  a  lino  drawn  from  centre  of  circle 
to  middle  of  chord,  which 
solution  of  a  right-angled  triangle,  thus  ■ 
of  earth  betog  39>W  5 miles,  39.J6-5  -  */«-j:i66  &»-I 
=  8-046720  inches.  Thi*  i»  the  difference  above 
mentioned,  but  is  not  the  versed  siue  of  the  angle 
subtended  by  the  are  of  which  two  miles  is  the 
chord,  but  is  the  versed  sine  of  half  that  angle.— 

SoOTCa  W'OILKWO  MKCUAJflC. 

[49010.]—  Hardening  Plaster  Casts.—  This 

can  be  done  by  boiling  the  cost  for  about  half  an 
hour  in  a  strong  solution  of  potash  slum.  Another 
way  is  to  dry  too  plaster,  and  soak  it  repeatedly  in 
weak  sliellac  varnish  until  it  will  absorb  no  more- 
allowing  it  to  dry  between  each  soaking.  This  can 
lie  done  with  a  camel-hair  brush  quite  a*  well  a*  by 
dipping  the  cast  in  the  varnish. — Tuos.  Fletcher, 
Museum-street,  Warrington. 

J 49012.1— Cements  for  China  or  Glass.— To 
ist  heat  I  think  you  will  find  th.it  this  recipe 
for  tho  above  is  very  good.  It  is  made  ot  o  little 
Stourbridge  clay  mixed  with  a  little  tow,  or  asbestos 
is  usually  added  to  increase  its  coherence.  It 
•hould  be  well  beaten  before  application ;  the  glass 
or  china  should  be  first  rubbed  over  with  a  little  of 
the  cement  mixed  with  a  little  water,  1 
to  press  the  two  edges  of  the  glass  or 
together.  This  cement  will  boar  a 
heat.— O.  L.  O. 


Sno  night  at  first,  with  found  by 
r  appendages.'   See  also  1 1  12864. 


Inoombnatible  Paper.— The  CAmiirr ; 
n;»  the  following  modes  of  preparing  ineom- 
ble  writing  and  printing  paper,  which  appear 
worth  attention.  The  beet  asbestos  is  treated  with 
a  preparation  of  permanganate  of  potash  and  then 
with  sulphuric  acid.  Ninety-five  per  cent,  of  this 
asbestos  is  mixed  with  five  per  cent,  of  wood-pulp 
in  water  containing  borax  and  glue.  A  fireproof 
writing-ink  i*  made  by  mixing  Indian  ink  and  gum 
with  chkrido  of  platinum  and  oil  of  lavender ; 
for  printing-ink  lampblack  and  varnish  arc  to  bo 
substituted. 

TitK  diameter  of  a  wire  in  mm.,  whcee  sp.  gr 
U  S.^aiid  weight  W  grammes  per  metre^maybe 
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iwnJ  /«■  fix  mtki  art  uinrted  ia  (An  lilt,  < 

ajtrrwarjt. 


rem*:!*  arsea- 
i(,  aasf  if  itM 
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4KTO. 

«x»t7. 

4*317. 
•M3IS. 
4tvlil. 
4KM7. 
♦ami. 
trittV. 
«ftM7. 
4M3AI. 
;-  ,\: 


Experimental  Physics,  p.  ICO. 
Induction  Coil.  1,0. 
Ihrnomo  tlcuring.  170. 
Bir*,  Moit*.  ice..  170. 
Watch  Kriamrl,  17». 
Bng,  170. 

American  Bicycle  Head,  170. 
Oowcr  6V11  Transmitter,  170. 
Tempering  Trusses,  171. 
Electric  Belt  Relay,  171. 
Welsh  Ijnnt  .  171. 

M.-l.  1  Boiler,  171. 
P.lc-trie  Ml,  171. 

U>Ujn»mo-M«fhinM7I. 


Boot  II cel.  p  VP 

Pressure  on  Pedal*  111  Bicycle  and.  Tricycle,  9f». 

Combination  of  Ijever*,  'A*'. 

Mnrtri>-I'l*iing,  Mi. 

Wsu-hwork,  »«>. 

I  irsantc  Analysis  Table,  Si». 

Elce  enrol,  as  i. 

si.,-1  I  jni! 

r*tagering,  *S0. 

Concrete,:**). 

Insurance  (  ompanies,  900. 

Gauge-ghi**cs,  at*. 


UUERIES. 


'49013.; -To  Mr.  Wetherflold.— Will  you  kindly 
inform  roe  if,  when  tilting  *  new  house  not  quite  finished, 
;uyl  nothing  being  mrnunncd  at  tho  time,  the  tenant 
ohovild  he  at  the  expenae  of  laying  on  too  ntrr,  as 
tiiaiy-1  by  the  company  fur  taking  up  the  road,  aDil 
for  which  I  think  you  in  anticipation  t— Iota. 

11*01 1  ]  -Telephone  Signals.— Over  our  building 
ia  stretched  a  number  of  telephone  wirea.  At  into rvuls 
then  la  a  kind  of  bulling  musical  pound.  They  tell  me 
it  is  the  telephone  signalling.  U  it  so  !  If  so,  how  is  it 
produced,  as  1  should  lake  to  haw  the  same  on  my  line] 
— F.  0. 

(WIS  <— Engine  Side-Rods.— In  a  locomotive 
engine  tlx1  piston  mskie  a  stop  at  each  half -turn  of  the 
wheel  ;  do  the  c  nnecting-rod  and  side-rod.  make  a 
eimil*.r  atop  T  Perhaps  some  reader  of  this  paper 
will  be  able  to  explain  this  to  me.  I  am  under  the 
impression  that  it  does  stop,  although  I  am  not  able  to 
distinguish  it  when  the  engine  is  travelling.— Ksuisr 
CLaUnaa. 


have  to  be  gilt  with  gold-tcsf.  \ 
tell  me  bow  to  prepare  the  mlk 


lirvd.  and  the  probable  east  at  same  1 
tian  will  greatly  oblige.  J.  Coios, 

tlwiT.J-WeiaTht  of  Brighton  Eng-ines. 

"  nt  kindly  aay  what  are  the  distributed 
on  and  Brighton  .-nginea.  Richmond  olid 


,,,,, 
the  process  of 
linoleum,  and 


luminosity  depend  upon  length  of  time  of  heating,  or 
upon  the  temperature  .'— Boia.osa. 

[490*!.  j— Geological  Query.— A  paper  was  read  In 

this  neighbourhood   last  week.  Iiy  a  l.snl  geol'srist  of 

repute,  in  which  he  offered  evidence  in  proof  of  the  pro- 
|.mlUon  ch.»*.  '.hut  rant,  of  tie  enr*.h  which  hare  un-ler- 
gune  considerable  aetiudation  have  risen,  whilst  those 
upon  which  the  debris  ha*  been  thrown  hxvo  sunk  in 
consequence.  Being  desirous  ot  knowing  the  true  cause 
of  those  gradual  depressions  and  elevations  of  the  Und, 
which  have  been  taking  place  during  ail  geological  time, 
and  which  are  continuing  in  various  parte  el  the  oarth  at 
the  present  moment,  I  shall  be  glad  to  leuru  if  the  theory 
above  mentioned  can  he  considered  tenable  —  in  fact,  does 
the  tilting  cause  the  depression,  or  the  depression*  the 
silling     II.  T.  W.,  Birkenhead. 

J— Bor»clc  Acid.— To  Mb.  Aiarx  ns  Ormu. 
II ow  can  boraeic  acid  be  estimated  in  u  sample  of  im- 
pure borax !  Oso.  E  B. 

[4902B.;  —  Intrinsic  Equation. —The  following 
problem  occurred  to  me  when  looking  from  a  window 
a  large  open  square,  but  it  docs  not  appear  to  be 
'  * »  to  ordinary  treatment  by  co-ordiiiau-s.  either 

 r  or  polar.   Can  the  method  of  intrinsic  eqna- 

be  applied  hi  thin  «us> !  A  man  is  walking  along  the 
'"  aide  of  the  square  at,  aay.  3  mlUs  an  hour ;  when 
i  exactly  opposite  roe,  his  dog,  which  happens  to 
be  im  my  aide  of  the  square  and  close  to  me,  runs  across 
the  square  to  meet  his  master  at  the  rate  of  S  miles  an 
hour  ;  the  dog  always  runs  directly  towards  his  master  st 
every  point  of  the  journey,  thus  describing  a  curve  ;  given 
trie  wt,lth  of  the  square,  required  an  couatsontothe  enrve. 
It  will  be  seen  that  a  line  Joining  the  dug  and  man  at  any 
point  of  the  curve  will  be  a  taiuf.nt  to  that  curve,  and  the 
length  of  the  curve  up  to  any  pos:  t  will  be  twice  the  di»- 
'   ;  the  time  token  by  the 


trurens  L  l.j  th,  .. 
dog  to  reach  that  point.    M.I  ' 

[49039.1  To  Mr.  Lewis  Wrlcht  or  Mr.  Lan- 

CRStor  -  Would  either  of  the  gentlerrun  named  kindly 
help  me  in  a  little  o{iUeal  ditttculty-  v«  ,  to  gets  parallel 
twain  fnira  a  lantern  1  Prom  Bruf.  Tyndnll's  and  lit. 
Lewis  Wriglit's  books  on  light,  it  m  inferred  that  the 
parallel  beam  is  got  from  the  condenser  alone,  the  objec- 
tive being  removed  ;  but  they  do  not  describe  the  modus 
operandi.  I  can  only  produce  a  blurred  image  of  the  three 
wicks  of  my  lamp,  seen  thmnirh  a  narrow  silt,  instead  of 
toe  sharp  tine  of  light.  What  I  want  are  tho  relative 
r«aition»  of  alit,  condensers,  and  source  of  lighte.-C. 

[4«W).]—  T^oaomotives  —  Can  any  render  give  the 
average  csil  ixjiL«uiDpt>on  per  mik'  of  the  express  pass, 
engiw-s  on  the  leading  ho. -s  :  A  short  account  of  this,  the 
class  of  loco,,  and  the  work  done,  would  doubtless  interest 
others  besadea-  M<  K. 

I  mm.  ]  -Specific  Gravity  T  want  to  know  the 
rule  for  (nlmlating  the  qiuuiiuv  of  water  that  moat  be 
added  toa  liquid  of  low  grant)  ,  such  »•  alcohol  and  liquor 
airinkinin,  to  pneiie  e  j,  solution  of  a  llx.,1 1 '  1 
Will  «me  of  the  reader,  uf  the  "  IX 

OkAVlTV. 

IlKKK/— Ban  Lined  with  Paper.— Tonld  any 
brother  reader  oblige  by  helping  n,e  to  tlx  paper  on  to 
twilled  jute  sacking  cloth  I  I  make  the  elotn  and  haw 
got  an  order  for  HiMfi  bogs ;  th*  idea  of  the  paper  being 
fixed  to  the  cloth  is  to  preserve  the  aroma,  llavour,  Ate, or 
sorno  such-like  comnMMitty  in  tmusil.  The  paper  scents 
to  be  common  brown  r  with  a  film  of  some  black, 
pitchy  (uotpiU-h  l  Nsiking  miiteri  il,  Jomiiur  it  to  tlie  cloth  ; 
It  is  very  adhesive,  burns  ,the  block  film,  like  pitch,  but 
no  smell,  into  an  ash  ;  neither  th*-  cloth  nor  the  paper  is 
discoloured  in  aiiv  way ;  very  huye  >|uantitiea  an-  used  of 
this  cloth.  Any  brother  reader  mil  confer  a  very  great 
favour  by  giving  mc  a  help  pro.  ticallj ,  to  enable  me  to 
suomssl.-       ta,  Inindee. 


of  Cork  Carpet.— Can 

as  much  in  detail  as  possible, 
manufacturing  cork  carpet,  coruetoc,  or 
the  tnachuiexy  employed  1    L.  U. 

I  «Kil9.1— Scented  Soap.- Would  Mr.  Richmond,  or 
other  readers,  infatm  me  what  is  the  colouring  matter  in 
those  cheap  scented  soap*  known  as  rose,  brown  Winds 
hoary,  ajuond.  and  glycerine,  and  what  sum  1* used  In 
the  throe  latter  r-Asiov. 

[490*o.]-Writin»i  on  Glass.  -Win  any  rend 
kindly  inform  me  the  nature  of  the  dense  black  pigment 
used  for  writing  on  glass  lor  outside  shop  tablet*— i  e., 
black  letters  on  white  ground  !— Block  japan  is  too  thick 
and  transpareut.  — Hallaoat. 

[IMSI.I-Expowtlre.-  Will  one  of  cur  renders  oblig* 
roe  with  s  simple  sciontule  method  of  aaccrtuuiiu*  pmc- 
tjealiy  and  exactly  the  proper  exposure  to  be  given  t 
negative  with  a  lens  !  Thanks. 

,  «no  Bottle-Jack.- 1  have  a  botUe-jack  that  I 
cannot  gi  t  into  working  onter.  I  buve  weU  c.eancd  and 
oiled  it ;  alsj  nvrv,<l  cscapt^wNwl  a  tiille  nearer  pallet, 
as  the  teeth  are  a  little  worn.  Would  a  new  and 
stronger  spting  retuedy  it .'  If  so,  how  ia  it  pat  in  f  - 
Ahxmh's  Ainu  a. 

(480H3.]—  Transit  of  Venus.— Has  the  aperture  of 
the  teleecope  used  or  lis  mognlljimt  power,  anything  to 
amy  to  the  nlock  drop  !  In  the  Ule  transit,  with  It  IS 
inch  aperture,  and  power  80,  I  aaw  external  and  internal 
contact.  There  was  no  black  drop  ;  but  there  was  a 
shaded  appearance  between  the  sun's  limb  nod  Venus, 
'i  lasted  one  minute  —  E.  ti'H. 


li  1-  nt  on  electro- 


motor* for  railway  or  tirm 
as  yet.    WU1  some  kiwi  eorrespoudent  « 
used  on  the  new  electric  railway  in  Irclan 
rortrush  to  theOiaut*'  I'uuacwuy,  arc  tile  > 
Ayrbmand  I\  rry's  ehetnc  tneyclc,  dewnhed  on  p 


1 4KM.  1-StaVlns  or  Dyes  for  Wood.  —Con  anyone 
toll  roe  of  a  ataui^light  bsowni  (ordeal  Ui«t  will  notwu-di 
off  wh.-L  varnished  f  I  liave  n-.mi  w L  tk  stained  and  no*, 
varnished  that  no  amount  of  scrubbing  wul  aifecL,  and  I 
have  heard  that  ksrwoud  and  alum  arc  employnl.  All 
the  onlinajy  so-coljed  stain*  {extept  aniline,  which  ate 
fugUivo  and  expensive)  are  simply  water-colour  pihjs*^ 
ana  not  true  stoiua  at  *JI.—  Dakoik  Dismost. 

;*9oari  ]— Luminous  Paint.  Will  any  reader  who 
has  tried  experiment*  id  making  luminous  paint,  kindly 
give,  me  answers  to  tho  following  questions  '.— ;  1 1  What 
:sre  the  best  substances  to  use  T  ,i>  1 'rotable  formula  of 
the  lumiaoBs  lubatanoe  t    (3)  Dora  the  amount  of 


ring  a  sin,  bell.  The  tin  eon  is  7in.  by  6ln..  and  contains 
■  1-T.n  CHM-lron  borings  packed  round  a  fun.  by  tin.  porou. 
cell,  which  contains  caustic  potash  »iliitlon.    A  line  r.l 

pper-wtre  on  tte- 


is  su*]a.'nded  in  this,  with  a 
end.  Apiece 
can.   I  cannot  refer"  to 


contain  a  description  of  Uiit  battery,  so  must  oak  some 
kind  Incud  to  toll  me  where  I  am  wmuif.   I  testoi  an  • 


tobei 


so  must  i 
 wrong.    I  I 

some  time  since  which  worked  very  well,  and  have  made 
cr,  like  it.- 


,  its  miar  as  1  con  rerocinbcr, 


-Lsaoa  Oasu 

Oin  any  on" 
an-l  at  the 

of  a  tube  •- 


Vi 

r49u».]-lncombustible  Pa: 
tcU  me  how  to  make  paper  uvvrnbtlif 
time  adhesive  when  rolled  up  into  the 
CossrAJT  KrabSS. 

[490*0.1—  Ormolu.— WiU  some  one  give  me  the  mix- 
ture and  the  mode  of  n>j«ii,cg  ormolu  *  ornaments,  so 
that  I  con  cast  and  finish  same !  —  CoC'STav  lit, ,« 

loL'SOKO. 

(tlKHl.t -Electric  Clocks.  -Would  Mr.  F.  M.  M- 
snn  kindly  add  to  his  interesting  letter  on  the  above  sub- 
ject the  following  information  '— How  ore  the  contecU 
made  -platinum or  inennry  !  I'ractnally.  Iho  dltHultiea 
in  making  electriceontaet*  toact  properly  are  thew,. — First ; 
If  the  contact  hesltatow  it  may  propel  the  dial  it  is  working 
twice  Instead  of  once.   Secondly :  If  platinum  is  used. 

pressure  must  be  brought  upon  it,  or,  after  a 
wfll  fail.  Thirdly  :  Mercury  evaporates  and 
up  quickie.  Would  Mr.  Nclaon  suv  if  be  has  tried 
irr  covered  with  creosote,  and  if  it  ha*  answered  r 
With  all  dne  iwrpret  to  Hit  Rdmund  Beckett,  I  Hod  that 
the  nwoneuc  attraction  is  better  than  gravity  to  drive  the 
dial  Of  course,  a  nushaoleol  arrangement  nuuvt  mil  to 
prevent  the  suddenness  of  the  keeper  tho. wing  the  move- 
ment S,  »,  or  4  minutes  instead  of  one.  When  (hi*  I*  pro- 
perly mode  you  eon  put  on  a  very  strong  buttery  without 


being 


having  anything  to  consider  but  your  contact  point*  1 
burnt  up  I  need  not  add  that  if  you  have  to  balance 
work  with^hieUcry  power,  the  attempt  must  prove  an  i 

L<9N2.:-  Gravitation. -To  "  p,  R  a.  fl."- Would 
you  please  to  explain  how  it  ia  that  gravity  decraaaoa  a* 
the  square  of  the  distance  im-reamw  invi^telv  1  Ttie  two 
forces,  the  ceutrif  ugal  and  ecntri|s'tal,  must  twilance  ea.^h 
other.  According  to  the  orthodox,  the  gravitating  power 
reckoned  at  Mercury  as  1  will  be  at  Neptune  IvVJO  times 
less  Tli*  velocities  of  the  planets  accordingly  ought  Co 
huvea  "urr,»]KUwiuig balance,  l,ur  Ihey  bavi  not.  Accord- 
lag  to  the  velocitie*,  it  ought  to  be  a  force  for  Mercury  1 
and  9  on  Neptune,  and  instead  of  tho  orthodox  square*  of 
the  distance  the  velocities  show  the  square  root  of  the  dis- 
Will  you  also  kindly  aay  whether  Newton's  force 
of  gravitation  isaasuned  or  proved :  f  " 


ANSWERS  TO  CORRESPONDENTS. 


V  AO  csameai  d.'ioss  sje.hf  b,  , 
o/  us  Ekolisu  Hi, m«i, ,  HI, 


tuAv  have  uppearcd 
nt  soy  if  the  motors 
In  land,  running  from 
imc  a*  that  on 
.  'JS». 

and  ihocribe  either  mr.tor  thoroughly,  so  that  one  might 
make  a  model  ;!and  how  many  pun  1 1.  bronuto  cells  wouM 
drive  it,  say,  for  an  hour  ut  a  tune  1  I  .«m  sure  that  there 
are  a  great  matiy  rtwltrs  intircsled  in  this  —  Eliitxo- 

M070U. 

i  tltoai .  ] — Electrophorus.  Will  some  corrrsrpondent 
kindlygivemctlu'conipiaitiun  ol  an  eletiopUinis '  llouks 
on  electricity  say  it  is  a  of  r,»m  ;  but  melted  resin 
poured  into  a  tin  dish,  cracks  when  c.  Od.  I  iuld««l  ehellae 
and  Venice  turpenune  witli  unproo.l  result*,  but  still  it 
cracked ;  would  li  do  to  toughen  it  wilh  laUow  !  Uuery- 
Why  don't  books  on  tlecliicit)  give  txj.  t  cjjmposiiion  ! 
Elkctoo.  * 

14903S.]— Colouring  Toilet  Soap  Will  W.  TTcn- 
ley  or  some  other  obliging  leader  instruet  mc  how  to  colour 
toilet  soap !  I  have  sonic  polp  lor  the  purpose;  it  docs 
not  mix  in  the  grease,  bat  series  to  tie:  buttoui.  1  make 
my  soap  by  the  "  oojil  prowsat."— ti  rs03.Ki.LA. 

[40036.1  —  Reflector  or  Refractor.  —  Many 
i«iou»  for  Urg'  i  sisnture  are  f..lli>»ing  Mr.  J.bson's 
advisers  with  interest,  and  w  «H  Like  to  hear  from  some 
one  aectutoroed  to  use  a  refractor  of  over  sin,  aperture. 
Would  not  the  amateur  who  has  no  observatory  Bod  ad- 
vantage in  it*  prompt  readiness  when  in  our  wretched 
climate  an  hour's  clear  sky  ottai  |  No  time  need  be  lost 
iu  adjusting  speculum  or  diaav.ua),  aaitmg  for  lube  to 
cool  or  sir-current*  to  settle.  As  nyanls  nur  ef  posiljcn, 
has  the  reflctor  much  mlvalitiiK.; '.  If  it  be  an  equatorcal, 
is  not  the  eyrpssee  apt  te  be  in  most  dinknlt  positions, 
met  by  reversing  the  teltseope  \ often  ifccuasi- 
'  Must  not  th.  oUerver  see  at  mtsvt 
a  dsrkiv,  fur  it  w  only  when  the 
nearly  equals  an  o.R. — li.  K.  V. 


readjustintnt  1  X 
is  through  a  ploaa 
*  fresh  that  it  ncui 


HINTS  TO  CORP.ESTOyTjENTS. 

1 .  Write  on  one  ad*  of  the  paper  only,  and  put  draw- 
ings for  illustration*  on  separate  ptcc.w  of  paper.  2.  Put 
Ulleo  to  queries,  and  when  answering  queries  put  the 
numbers  a*  well  as  the  titles  of  the  iiueriea  to  which  the 
replies  refer.  'A.  No  charge  ia  mode  for  inserting  letters, 
queries,  or  replies.  4.  Letters  or  queries  asking  for  ad- 
dreoMW  of  nuintii'aeturcrs  or  correspondent*,  or  where 
or  other  article*  can  be  purchased,  or  repliaa  giving 
inforniation,  lonnr.t  bo  iuscrtot  cx.ci>*.  a*  advertisi*- 
6.  N  i.  quaati-in  asking  f ,ir  (slueotional  orisacnttnc 
isanswvnslthroiiglitliepost,  ».  ' 
lent*,  under  cover  to  V 
the  n*m«  of  , 

toi 

*.*  Attention  Is  espeeiaUy  drawn  to  hint  No.  4.  The 
space  devoted  to  lcttors,  queries,  and  rrjiliea  ia  meant  for 
Vie  general  good,  and  it  i*  not  fair  to  occupy  it  with  ques- 
tion* such  a*  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which,  if  not  advertisement*  in  them- 
selves, lead  to  rcplic*  which  are,  The  "  fsixpcnny  Hale 
Column  "  olfcmach'ap  mmnsof  obtaining  such  informa- 
tion, and  we  trust  our  leaders  wlU  avail  themselves  of  it. 


'  are  the  Initials,  &■«. 
lay  falling ,  Dec.  27, 


silver  is  fresh 

[49037  J  Kalcidoscopp  I  wt-h  fi>  make  one  of 
Dsn.  amrture,  dinunisiiing  to  Sin,  at  the  tjecud.  but  of 
sh'.rt  length,  about  I'-'in  Will  the  iv  flee  ting  surfaces 
inside  act  as  well  with  this  short  length,  or  wul  the 
linages  be  distorted  '—J.  C.  L. 

149038 .]  -Tin-pot  Battcry.-T  hwe  lately  fitted  up 
one  of  these,  but  so  for  can  get  no  result   1  sant  it  to 


J.  rum. — II-  I.oyton.— J.  Iormor  — Kcv.  E  J.  Warm- 
tngton.  -J  Pcirce  — C.  Motter.  .Scott  and  Co.— Sen  u 
lam  J.  Fleming  -T.  McN'ally.  Thurso  Mechanics' 
Inst.  ,f.  M.  8.  Rampart.  -4t  tlrecnwood  —  Y.  Htel- 
fux.-Ilamlet  -W.  U.-J,  li.  I,.— <ieo.  W.  Tea  — Car- 
mcl.— J.  C— Apprentice.-  l"ax.- R-  li  Crickitt  -Eu- 
guietnan.  —  OeieO  Aduii. — J.  Sjutclitfc.  C  K.  ptretton. 
—A  bellow  of  the  Itoyal  AstruuoulioU  Society  Fabei 
— A.  B.M.-H.  Jackson.  W.T.  Bsine  J  Ilargnaves 
—J.  P.  N.-W.  B.  l'.-Dr.  IMmunds.— Bdward  M.  Nel- 
■on  — rhilin  Hnihum  Pliaii  Almoni .-  rival.  Carre  - 
E.  P.  R,— J.  T.-Jas.  Gorman.— J.  W.  I>.  Nicholson 
— Fitter -W.  H.  .1  «-  nchuUe.— Auld  Reekie.— An 
Anxious  Fsther.-  l'srallel.  Sigma.— T  Robert*  —F*j  i 
Alpha  — Chemi-t  — J.  C.  C.  rllagg.— Mtslioal  Coil.- 
t$hipwright.  —Tom. 

BoxDtxt.  [Bee  the  indicefl  for  the  motor,  and  make  the 
one  that  suit*  best.  As  to  elcctro-iuagnet*.  joo  will 
nod  a  table  on  p.  SIS,  No.  *7>.  For  one  to  lift  ?  wt  , 
the  diameter  of  core  should  be  gin.,  and  length  of  poles, 
measuring  from  bend,  3Jin.  Use  Xo.  yo  wire  oset 
four-afths  of  the  length,  and  put  on  enough  to  make 
the  diameter  Sin.:  -  W.  R.  Mowi  sav,  I'ort  FJixats  th 
(We  are  afraid  we  have  not  space  for  your  theory,  whit  h 
we  imagine  is  quite  orunnol,  udIom  yon  may  find 
something  akin  to  it  on  p  Vi  of  ibis  volume.)  Ksoiar. 
Clkaskx.  (AH  liaie  Iss-n  fully  diwcnbed  in  bock  num- 
bers. Suppose  a  vacuum  created  in  a  flexible  vessel,  it 
wul  collapse  by  the  pressure  of  the  atmosphere.  Il, 
then,  you  attach  a  rod  to  ime  of  it*  side*  or  ends  the  rod 
wiU  move  a  lever,  and  so  on.  Bimilai  lv  with  the  steam 
I  rake,  *  piston  oi  two  pistons  arc  connected  by  rods  to 
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leveta,  ami  in  the  Wr*Ur»ghmi*e  ft  piminirr  nf  air  in 
tu-wi  iaate«<l  making  •  Mfdill  MUM  f<»r  r*trniaj 
j  n*»ujc  !«.u- r  i -r>M«r*or  Si  *»r  iTht'  utttee  tuiine-i  fa 
■rptbr  Mr.  Uiibixick,  who  tnake*  the  flUitipa  referred 
t<»  \  —  M  Tlu-  l.rw-waler  uiety-vmttr.  tie*  ivwat 
nnnttwr*  i— J.  F.  •  [Xtw  munt  make  it  hut  ami  etir  in  * 
little  white  wax  in  thmU  |  J  * ',  TanaM  be  iliMie  to 
any  adviuiUge  They  ah-  differently  run*truete*l.  i— 
l^moTKrKvinr.  (Any  dealrr  in  fliemnral*  wiUmurmtr 
l«oth  QD4,«tkufu  i  but  w*  Mivpcrt  yiw  will  luul  it  tmirh  too 
■  v;-  r..,'  •  fur  )«iur  |Mir|M»>r  A  daik  %  inlet  tire  t«  nude 
•  tl  n  i  ,  h  ;irNju*t<  <<f  |M>Unh  «  ;.n*  each,  *ul]>hur 
8,  umI  rhhtfnte  nf  |M»ta*!i  parti  |  Aha/»k.  |Wo 
U  lkre  it  in  dune  l-y  hand,  by  tin  an*  of  *  gatim*  /—A 
Oohta»t  IIk a t«r  h  i  Null*  l-i  lnhiu  'lemntwd  many 
tin***  Hec  p.  33,  Ko.  4**  .'. —  K .  l\  I  Yuu  will  find  the 
B  W.  O  up  to  No.  *  «m  p.  If.  hut  vulurne  2  hut-b  a 
table  up  tii  i  in  1*  given  in  Mi  ^p^^^ue'r•  ImuIl  Bee  a 
table  10  No.  j  .*  fj .  anil  tli-  formulae  in  hi*  artu  h  *  | 
Wiuim.  I'Tiiey  arr  at.  in  ply  uilUfdurn  p>i*itive*  cm 
iron  rdat.w  You  will  find  ir*«Ui*rtion*  in  lu«  k  vidutwa. 
rk.-ip  .M.I.  V..|  XXXII  l»  II  iThrreareno 
paiUntUr  niln,  Mtain  them  fairly  tight,  *a  low  down 
«-  r.  iiv-iu-n!     imlmnri    U.!-»in  11.. n    i*  iiu 

(■MMbibty  <>f  flxuig  even  an  ap]rnixjtu«t«  price.  Hofw 
pretrle  Mould  gi\c  a*  many  ^nn-  m  no  others  would 
•dulling*./—  B»»Hix*T-  iMany  tetira*  in  bock  mlumo, 
but  tbey  arr  uoatly  pastea.  Mr]t  '*t»t.  of  hlark  nmm  in 
a  pipkin,  and  add  .liar,  of  beeawax.  W  hi  n  tjWaughly 
nunr-d,  i<  m  >\  from  Ui«-  fin-  aiul  add  half -ounce  of  fine 
Ua.phlae.lt  ami  a  tjiiarUr-oum*  id  l*ru*».an  blue.  Hur 
and  add  tuqwnUtie  to  ftmke  a  j*i>te.    Apply  with  a 

|  I  mg  .ml  |«'ln-K  with  *  «.(•-  1  ni-b     \.mr  mivli- 

tweu  an-  ruuVr  too  uuctvu».i—  V  M.N.  Hw-l-S»U  o> 
tonde  In  varioua  ;.r- ■  :■  i. -n  •  ».f  tb>*  foll^twinir  :  —  Try 
beotwuL  lib,  auit  ti>»  Milt  and  «1ir  tutor,  ivory  blaik, 
3fi*  Innij'ti'.*'  k.  and  An.  carb  of  ■  t „•  ir  •  u.  1>  and  yuni- 
armbie—  all  in  vrry  Gov  povdr-r  Mxx  tm»n»ujchly,  and 
pour  into  mould*.  If  too  hard,  you  muld  incmut'  the 
■art.)— CocnTfcr  Bioa  Koi  *ot  n.  '.('alamint*  i*  cmrbon- 
atrofcinr.  V.  t'opprr  H,  xioi*  ^t;,  ni'-krl:!;  or  tin  Sij. 
antumiciy  14  6.  A  V»n  mii>t  My  what  jpivrmor  you 
ii.*  .in  ,  but  tou  uill  rind  iM.iro  •■■  -  >tU<l  lit  t«tM  k  iniin- 
btrM— Tirroy .  (Any  of  Hit  u.mi»I  jmnrotlvtn,  ami  an 
»M  ma  of  salt  and  wtiUT  to  »h-1i  nut  the  lower  Umtl 
— Ja».  flaiTM.  iWe  uanaut  help  you.  Try  amd 
Vwcrw.J — iSnronivniir.  (You  havr  probably  out- 
irrown  your  atrvnirtb  TtniprrniKe.  nmiW  hvtnir.  and 
pwtiruiv  will  put  all  nirht  tn  a  yraror  two.)— At.cniK. 
,If— doubtkwR,  after  prnrmal  t-xanunatton  ymir  own 
mt^iKwl  men  an-  doubtful,  how  <-ould  I>r,  r^lmunds, 
t  vi  n  if  he  wi  n  wiliiiur.  whi.  h  wr  kni»w  he  would  uxit  be, 
give  anT  opinion  or  adrwv  worth  fidlowiiut,  and  that, 
too,  tn  uS*'iib»eive  of  any  partiruhtnt  aa  to  your  atrt*  or 
rundiuoD  T  If  wo  had  a  wife  or  mater  auffi  riiur  from  the 
v.alailv  you  auppuae  your*  If  to  auffer  under,  we  should 
i  a  i  1.' r  i.r.i.  i  tii-  i*n>  <1  Mr  Hprnirr  Wi-tU,  In. 
Bantock,  t>r  wtme  other  aunr-oti  of  »imil*r  experirnnr, 
and  iNtUenUy  and  faithfully  follow  hU  imdrurtiomi. 
and  not  ruk  life  and  hi  with  in  tin  Land*  «f  people  who 
**  iMM  by  meikrinc  and  oinlnunui J*i;*»  tin  a 
lit  "A."  eonudt  m  hunaelf  '*  mnmlly  bound  to  pay  the 
extra  pound,"  hr  haa  no  ru-ht  to  wuate  imr  qaue  and 
Mr  WethenVhl'a  tinr  to  find  out  whether  "  H  "  ran 

legally  rlaun  it      N  •  i  1 1         ■     (If  the  state  roof 

la  in  the  country,  you  might  m»e  the  rain^watrr, 
but  H  tn  town,  iMihuary  eintern  water;  in  either 
rwao  of  about  the  nunc  tmip*'iiiture  aa  the  akin. 
Th*  re  ia  Do  danger  la  be  afiprtli'  u  l«-d  fmm  thr  ]nr%- 
Bin .'—  Al  tai.  (Better  get  examined  by  a  eompetrnt 
aurgeun  used  to  ear  diaeaara  ;  uiranwhile,  the  uae  of  the 
oil  will  probahlv  da  no  harm.  A.  /  .  Ihwdford 
"F  B  A  H."Aa# adopteila]lUienunnayau«ugirf^etcept 
the  "  Parliamentary  innutry,"  and  that  la  not  ao  eaatly 
managed  aa  you  aretn  to  think.  We  rather  grudge  the 
apaK*  the  auhjt  et  •*  eupt*  •  from  timi'  t  i  tun*-,  but  we 
never  refuaed  inaertiun  to  a  reply  from  any  advocate  of 
thena  ty  "  K.K.A.8."  aamniU,  which  wa»,  in  any  aenae 
or  ahape,  a  "pJyt  and  not  merely  abuar  ;  and  we  hare 
-■■  f  ni"i!"l  a  teuth  of  the  letter*  whith  hare  leached 
M  enuVirung  our  ejrreapondent'a  view*,  and  airreeUur 
with  hi*  atnrture*.  >--  Bo.v*  i  |No  medieiJ  «  \ ani- 

mation i*  nreesaoiy  tf  We  an-  romprllM  to  ilerhnc 
iDTtlUi'Wiiii  nia  <-.jn.»l  from  N  atht.ika  K>^i  VUM 
I  No ;  if  the  property  U  peraonal,  the  wife  takm  one- 
Lbiid,  and  the  teat  u  divided  oiualty  among  Uy 


Int«rafttionnl  Rnilwny  Sufety  Exhibition. 

—  A  proTlaioujil  rommittee,  with  Mr.  Charles 
Iloywet,  vicr-prcwjilent  of  the  French  Chamber,  ua 
preaident,  hurt  been  funneil  for  <irgruiuing  an 
tnU'ruationnl  exhibition  of  ap]iluuices,  calculated  to 
tnaure  the  Kifety  of  ruilwuy  |hl.im  ugt;ra,  to  U-  held 
m  the  J'iihia  de  rindufithr.  1'anj,  in  1SH3.  Hie 
three  rlaaaea  of  object*  tu  be  wlinittpd  ore :  — 
Syctems  nf  coupung,  anangi  mouta  of  aiguaU,  and 
vunoua  brake*. 


Every  Workman  conn«ct««I  with  the  Building 

Trade*  rojnlnng*  Hltaatlfin  OinuM  »f1i»rU«r  in  "  Til  K  III' 1 1.1 » 
IM*  MXws.'"    fajl.ltelKW    tirty  milUV,    ark*  l'«%i p*  *».*. 
at  U,  TatwUak  •leu  l,  tocat  ir*nl>  u,  Umdim,  »  C- 
"  THK  tl|  !LIU NO  NkWK"  it  lae  rrlannal  Joarmal,  rearr 

•  1  i  A  <  h  N.  U  Kii.t  ltu  l.kr,  »d  Ma  the  luful  iiriwIafaWi 
uf  aWJ  fiu4iMMi»al  Jnnul  lm  tb*  kaWJ  '-  >m 

Fv^ty  Workman  •»<iiM  laatt  oa  ao-tac  "THE  M'ltTHNO 
Wt»>  "  M.if  ami  *l  ala  «  lab  uc  Cwawl  Himm*-  It«  will  n*4 
miira  "  Luta  ,.|  Irndrra"  fw*  nra  wmk  in  It  every  «r»k  th**  la 

•  nf  umllar  aaaej,  a*t|  ran  thai*  Jiaflfi  abrr*  wnai  la  likily  U  >* 
had  Ha  »  .iw>  apilatly  iiint«-.|  i*i  niahr  aw  uf  "  latenom 
BianicaU'ia  "  tf  hr  »a»U  lu  ka»w  aatth^n*  alwal  ai»  traae.  tu 

•  rtti*  to  Uar  WaHaf  ll  hi'  Iota  **v  fuavr^tiew  to  aa*ha,*»4t« 
adiu-taat  la  tha  p*»r'  ">■■  h<  nub  an**. 

Th*  chare*  t*  AdwmvfByrniB  tut  sitaatlrtn*  la  Oa*  Khllllag 
luc  Taraty  Wurut.  aaa  Ai«u«a*c>  Lm  atari  Litchl  Word*  after. 


Holloway'a  Ointment,  aided  by  hi*  I'm*,  prr*ent« 
the  awly  ratinnat  mode  nf  rvoia*-  y>->\-.  *  Uud*.  lutein 
a  law  raw  a,  tgm  daaOirBtlaf  dl«««ae«  ral»l«il  lilonri.  thr  f<j»ntain 
•if  la*au  I'fia,  I*  tWeorUiy  e^ntntl  hr  ihrw  I'llU.  aadUwrvt. 
deaera  na  the  nrflur  art:  rs^taail)  tiad^atiw  bi  ti»  u*£-»<sit, 
aiiUidt  aalaee  aaagrr, 


CHESS 


An.  Communication*  fur  thi*  drpartment  ntmt  be 
addreaaed  to  the  Che**  S^ditor,  at  the  utfiie  of  the 
Km. i  i*n  Mr.  luxic.  31.  Taviatuxk-atrect,  Covi-nt-tT*nUn, 

W.C. 
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THE  PROGRESS  OF  ASTRONOMY 
IN  1882 

AT  the  close  of  another  year  the  astronomer 
is  ai.lt-  tu  look  buck  with  satisfaction 
ujM>n  no  inconside-nible  amount  of  discovery 
mid  work  achieved  in  connection  with  the 
physical  constitution,  structure,  und  move- 
ment* of  the  bodies  which  8]Mtigle  the 
celestial  vuult.  Much  of  this  of  necessity 
does  not  appeal  very  strongly  to  ltopular 
imagination ;  uud  yet  thero  is  enough  left 
to  excite  the  wonder  anil  interest  of  it  largo 
proportion  of  those  outside,  of  the  comimra- 
tivcly  narrow  circle  whose  business  or 
pleasure  it  is  to  watch  the  face  of  the  sky. 

Chief  among  objects  which  appeal  to  tho 
mm-scientific  public,  we  may  reckon  comets, 
of  which  three  have  been  discovered  during 
the  year  lNSJ.  In  fact,  it  would  be  more 
rigidly  correct  to  say  that  four  have  Wen 
.'(i  n  ;  but  as  the  solitary  view  of  the  fourth 
-A.ts  merely  obtained  in  Efrypt  during  the 
short  period  of  totality  of  the  Eclipse  of 
May  1 7th.  mention  of  this  may  bo  deferred 
until  we  come  to  sj>ouk  of  that  phenomenon. 
The  first  comet,  discovered  during  the  pre- 
sent year  (and  known  technically  as  comet «, 
1H.S2)  wan  found  in  America  by  Wells  on 
March  18th,  and  was  subsequently  exten- 
sively observed  in  this  country.  The  chief 
point  of  interest  in  connection  with  it  was 
that  its  spectrum  showed  strongly  tho  well- 
known  line  of  sodium  (the  metallic  base  of 
imon  salt).  So  brilliant  was  this  that  it 
■  stated  at  tho  time  (June  S)  that  "  the 
comet  might  almost  bo  said  to  uhino  by 
mafic  light."  This  is  very  notable, 
as  the  ty]>e  of  spectrum  yielded 
by  comjiounds  of  hydrocarbon  has  hitherto 
i  one  common  to  all  the  comets  which 
appeared  since  spectrum  analysis  has 
been  applied  to  these  bodies ;  and  it  is  thus 
obvious  that  the  chemical  constitution  of 
this  comet  must  have  differed  wholly  from 
that  of  the  series  which  have  appeared 
since  1801.  Thu  comet,  however,  par 
excellence,  of  the  year,  was  of  course  the 
glorious  object  which  seems  first  to  have 
tf>en  seen  by  Mr.  Finlay  ut  the  Cape  of  Good 
Hope  on  the  morning  of  September  7.  The 
first  news  of  its  discovery,  however,  reached 
this  country  in  a  telegram  from  M.  Cruls.  of 
Rio  Janeiro,  by  whom  it  was  indepcndcntly 
discovered  cm  September  1 1th.  On  Sep- 
temlier  17to  Mr.  Common,  of  E-ding, 
watched  it  within  less  than  half  the  Sun's 
diainetc.-  of  his  limb;  while  on  the  uuue 
day,  at  the  Capo.  Mr.  Finlay  and  Dr.  Elkin 
observed  it  right  up  to  npjwirent  contact 
with  the  Sun  :  only  losing  sight  of  it  when 
it  actually  passed  on  to  his  face.  So  closely 
did  it  approach  to  him,  that  it  must  huve 
}>ast*ed  through  the  Corona  '.  What  a  sutiorb 
spectacle  it  subsequently  presented  in  the 
early  morning  sky  during  October  and 
November,  hundreds  who  will  read  these 
lines  must  remember.  In  fact  it  is  but  very 
recently  that  it  has  practically  disappeared 
from  these  latitudes;  still,  however,  to  be 
watched  from  more  southern  ones  until  it 
fades  into  that  abyss  whence  it  will  not 
return  for  many  generations.  It  is  needle** 
to  occupy  stmce  here  by  the  recapitulation 
of  the  story  of  the 


created 

tho  "Astronomer  Royal  for  Scotland 
announced  (on  the  authority  of  Professor 
Lewis  Boss)  that  this  comet  was  describing 
a  spiral  which  must  speedily  bring  it  right 
into  the  Sun ;  with  tne  implied  result  of  a 
general  mundane  conflagration.  Malgrc  the 
Groat  Pyramid,  tho  world  will  last  for 
Professor  Piazri  Smyth's  time.  It  is  worthy 
of  remark  that  the  spectrum  of  this  Comet 
VOtt. 


'f-},  like  that  of  Comet  «,  showed  the  sixlium 
line  very  brilliantly,  in  combination,  how- 
ever, with  three  bands  seemingly  belonging 
to  some  hydrocarbon.  The  third  Comet  (<■) 
was  discovered  by  Barnard  in  America  on 
September  10th.  It  presented  no  special 
feature  of  interest. 

The  total  eclipse  of  tho  Sun  on  May  17th 
was  most  successfully  observed  in  Egypt  by 
MM.  Thollon,  Trcpied,  Itanyurd,  and  A. 
Puisoux.  Indications  of  a  lunar  atmosphere 
were  obtained  by  the  uidof  the  spectroscope; 
and  the  exact  place  of  the  bright  line  in  the 
coronal  spectrum,  identified  with  1171  of 
KirchhofTs  scale,  was  detenuiiied.  The 
corona,  of  the  sunspot  maximum  type,  was 
magnificent,  Mr.  Rienyard  describing  it  us 
full  of  delicate  lines  of  light  curving  hither 
and  thither,  and  arranged  in  great  groups. 
This  gentleman  obtained  ft  Series  of  luost 
successful  photographs,  which,  in  addition 
to  the  peculiar  structure  of  t he  corona,  ex- 
hibited images  of  a  bright  Comet  (to  which 
we  have  alluded  above)  about  half  a  degree 
from  the  Moon's  limb.  This,  with  its 
seimetar-shnped  tail,  was  a  striking  object 
during  totality,  causing  no  small  consterna- 
tion among  the  native  Egyptians.  Nothing 
was  ever  subsequently  ae*  n  of  it.  though. 
The  expedition  which  achieved  these  and 
other  equally  valuable  results  Was  dis- 
jiatehed  through  the  munificence  of  M. 
Bischoffsheim.  Two  gentlemen,  dubbing 
themselves  a  "  British  Government  Expedi- 
tion," obtained  £:i.*>0  from  the  Donation 
Fund  of  the  Bovftl  Society  on  tho  recom- 
mendation of  a  body  at  South  Kensington, 
called  tho  Committee  on  .Sober  Physics. 
They  effected  nothing  whatever,  which  was 
not  as  well,  if  not  better  done,  by  the 
skilled  observers  of  whom  we  have  just 
spoken. 

Siuispots  of  enormous  dimensions  have 
appeare  d  on  more  than  one  occasion  during 
the  past  year.  A  splendid  one  made  its 
first  utipcuruncc  in  the  Sun's  southern 
hemisphere  on  April  lath.  Coincident  v 
with  this,  magnetic  storms  occurred  on 
April  l!»th.  That  well-known  observer,  the 
Rev.  P.  Howlett,  measured  the  superficial 
area  of  this  stupendous  disturbance,  and 
found  it  to  be  not  less  than  2,090,000,000 
square  miles.  It  was  successfully  photo- 
graphed by  Mr.  Henry  Pratt,  of  Brighton. 
Another  even  larger  one  was  visible  during 
November.  As  stated  by  a  correspondent 
in  the  columns  of  our  contemporary,  the 
Echo,  it  covered  a  space  of  l\3ou,8*fJ,0(H> 
square  miles '.  Auronc  and  violent  magnetic 
disturbances  incurred  concurrently  with  its 
apparition. 

Forthclast  thirty  or  forty  years,  the  interval 
between  the  two  bright  rings  surrounding 
Sotum  has  been  termed  in  all  astronomical 
works,  ••  Ball's  division,"  on  the.»upposed 
ground  that  it  was  discovered  in  liUio  by  u 
certain  Mr.  William  Ball,  at  Minehoad  (or 
Miunhead).  It  has,  however,  lieen  recently 
shown  uidependently  by  Mr.  W.  T.  Lynn 
uud  Mr.  C.  L.  Prince,  that  Ball  never  really 
saw  it  at  all  ;  and  that  it  was  first  observed 
by  Cassim  in  1 07-5.  For  the  future,  then,  it 
con  only  be  legitimately  known  as  Cassini's 
division. 

The  fourth  in  point  of  size,  among  the 
giant  refracting  telescopes  now  in  use*,  has 
recently  boon  erected  in  the  Halsted  Obser- 
vatory, Prineetown,  U.S.  The  diameter  of 
the  object-glass  is  2:iin.,  and  its  focal  length 
•'(Oft.  lin.  It  is  furnished  with  even'  appli- 
ance for  celestial  observations  of  aU  descrip- 
tions. Some  idea  of  the  massive  character 
of  its  mounting  may  be  given  by  the  men- 
tion of  the  fact  that  its  weight,  inejuelmg 
that  of  the  telescope,  is  about  seven  tons. 
This  splendid  specimen  of  the  skill  of  Messrs. 
Alvan  Clark  and  Sons  has  been  provided 
wholly  by  private  munificence;  two  sub- 
scribers alone,  Messrs.  R.  Bonner  and  R.  S. 
Stuart  having  respectively  contributed 
10,001)  and  0,000  dollars  towards  the  cost  of 


its  construction.  We  may  aeld,  that  the 
great  Vienna  refractor  by  Grubb,  of  Dublin, 
which  has  an  aperture  of  27in.,  has  ftlsojlU) 
been  finally  udjusted  in  the  observatory  for 
which  it  was  constructed.  Report  speaks 
very  highly  of  its  perfr>rmance  ;  but  it  is 
scarcely  in  actual  work  at  the  time  we 
write. 

In  celestial  photometry,  Professcr Picker- 
ing, at  Harvard  College,  U.S.,  and  Professor 
Pritcbard,  at  Oxford,  continue  their  valuable 
labours.  The  close  corre  spondence  betw<  <  n 
the  results  which  they  obtain,  by  different 
means,  affords  cogent  evidence  of  the  value 
and  correctness  of  the  principles  on  which 
the-y  an-  inelopendently  working.  We  may 
now  look  forward  to  something  like  a  scien- 
tific classification  of  star  magnitude  an 
indispensable  prelude  to  the  study  of  the 
curious  subject  of  the  variability  of  fti.is, 
ami  its  cause  or  causes. 

By  very  far  the  most  important  astrono- 
mical event  of  the  ye-ar  has  been  the  Tn.t.sit 
of  Venus  ove  r  the  Sun's  disc,  which  occurred 
on  the  llth  of  Dec,  1882.  The  recent  ap- 
pearance of  articles  in  these  columns, 
dealing  in  a  popular  manner  with  this  phe- 
nomenon, absolves  us  from  the  necessity  of 
entering  into  much  detail  concerning  it 
here.  It  may  suffice,  then,  to  say  that  the 
liritish  expeditions  have  bei  n,  with  one  rvtst 
unfortunate  exception,  entirely  successful  ; 
and  that  observations  have  been  obtained, 
by  the  combination  of  which  good  results 
may  be  anticipated.  The  exception  to  which 
we  refer  is  that  of  the  party  sent  out  to 
Brisbane  in  Queensland,  which  wholly  failed 
to  see  anything  whatever  of  the  Transit. 
In  the  British  Islands,  comparatively  few 
people  appear  to  have  observed  the  entire 
sequence  of  phenomena;  the  majority  seeni- 
ingly  having  missed  the  most  important 
phase  (that  of  contact)  altogether.  At 
Greenwich  nothing  was  seen  ;  at  Oxford  the 
Sun  was  only  risible  for  alsiut  five  sece.nds  ' 
In  the  West  of  England,  howe  ver,  ob>erv<  t  t 
were  very  much  more  fortunate,  the  sky 
having  apparently  been  cloudless  over  a  large 
urea.  Mr.  Webb,  ut  Harelwicke,  observe  d  h<  >ti i 
external  and  Internal  contact,  but  does  not 
seem  to  have  noted  the  times.  Oddly  enough, 
considering  the  usual  climate,  two  at  l<-a*? 
of  tho  Irish  observatories  succeeded  per- 
fectly with  their  observations :  Dobeixk  at 
Murkrcc.  and  Dreyer  at  Armagh,  baring 
obtained  excellent  determinations  of  the 
times  of  contact  both  external  and  inte'mal. 
An  observer  in  Sussex,  Mr.  C.  L.  Prince, 
also  appears  to  have  got  a  good  time  deter- 
mination of  internal  contact.  The  Americans 
seem  to  have  been  very  successful  in  various 
localities,  and  notably  to  have  obtained  mony 
sorics  of  admirable  photographs.  We  r<  j-n.  t 
to  learn  that  the  Belgian  expedition  to  South 
America  fuiled  to  observe  the  Transit.  As 
we  have  said  above,  though,  a  sufficient 
number  of  observations  have  been  obtained 
in  various  purts  of  the  world  to  enable  as 
accurate  a  deduction  of  the  Sun's  distance  to 
be  made  as  the  method  admits  of.  After 
oil,  though,  it  is  chiefly  useful  as  a  check  or 
control  upon  other  mexles  of  obtaining  the' 
solar  parallax ;  one,  at  least,  of  the  m  of 
superior  accuracy  to  it. 

In  astronomical  literature,  excluding  con- 
tributions to  the  Proceedings  of  learned 
societies,  there  is  not  much  to  note.  Among 
tho  most  important  works  we  may  mention 
Vol.  II.  of  the  really  wonderful  "  Biblio- 

SuphiuGi'nerftle  do  l'Astronomie,"  of  MM. 
ouzeau  and  Lancaster,  completed  during 
the  present  year.  In  2,225  (I)  double  c  ' 
this  contains  a  catalogue  of  ( 
cal  paper  and  essay  that  has  appeared  in 
tho  Procceelings  of  the  learned  societies,  us 
well  as  those  in  reviews,  magazines,  and 
journals,  since  tho  beginning  of  the  17th 
century.  As  a  work  of  reference,  it  it  in- 
valuable. "  Los  Etoilcs,"  by  that  inde- 
fatigable writer  Flammarion,  is  a  popular 
but  exhaustive  description  of  the  entire 
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celestial  vault.  Mr.  Ledger,  the  Gresham 
Professor,  has  reproduced  a  series  of  his 
Lectures  under  the  title  of  "  The  Sun  :  it* 
Planets  and  their  Satellites,"  which  is  worthy 
of  notice  a*  a  readable  popular  cxposi 
lion  of  planetary  astronomy.  Professor 
Young's  excellent  work  on  "The  Sun,"  in 
the  International  Scientific!  Series,  will 
he  read  by  every  one  interested  in  the 
subject  on  which  he  is  so  eminently  qualified 
to  apeak,  and  on  which  ho  treats  so  lucidly 
and  agreeably.  Finally,  we  mny  commend 
the  popular  treatise  on  tlio  Transit  Instru- 
ment, by  Mr.  Latimer  Clark,  to  all  church- 
wardens and  owners  of  turret  and  stable 
clocks  ;  in  fact,  to  every  one  whose  duty  or 
interest  it  is  to  see  that  time  is  correctly 
kept,  and  trains  are  not  missed  or  appoint- 
ments broken,  through  the  erroneous  indica- 
tions of  dials  set  up  in  public  view. 

We  learn  that  Dr.  Huggins  hiis  just  suc- 
cxwdod  in  photographing  the  corona  of  the 
un<*  lipsed  Sun.  His  method  is  of  the  very 
simplest  possible  character,  consisting,  as  it 
does,  in  merely  interposing  a  plate  of  violet 
glass  between  the  object-glass  of  the  tele- 
scope and  the  photographic  plate.  In  this 
way  an  over-exposed  image  of  the  Sun 
itself  is  obtained,  with  the  structure  of  the 
corona  distinctly  traceable  round  it.  There 
is  a  certain  fituess  in  tho  invention  of  this 
mothod  by  the  man  who  was  the  first  to 
point  out  the  mode  of  viewing  solar 
prominences  under  ordinarv  conditions 
(B.A.S.  Monthly  X.Jicc,,  Vol  XXVIII.. 
p.  (W),  afterward*  successfully  adopted  by 
M.  Jansaou  and  Mr.  Lockyer. 

Death  has,  happily,  not  been  very  busy 
among  astronomers  during  the  year  1882. 
The  first  one  of  eminence  who  was  taken 
from  us  was  Dr.  Robinson,  who  died  full  of 
years  and  honours  on  February  28th.  He 
retained  his  faculties  to  the  last,  and  his 
brilliant  intellect  shone  almost  undimmed 
when  he  hid  attained  the  great  age  of  90. 
He  was  appointed  Astronomer  ltayal  in 
Ireland  as  far  back  as  1815.  Another 
painstaking  und  conscientious  head  of  an 
Observatory  passed  away,  t<*o,  on  the  3rd 
ultimo,  in  the  person  of  the  Rev.  James 
Challis,  the  Plumian  Professor  at  Cam- 
bridge. His  knowledge  of  practical  as- 
tronomy was  sound  and  extensive,  and 
ho  did  useful  educational  work  in  teach- 
ing the  theory  und  use  of  instruments 
to  such  undergraduates  of  tho  University  as 
manifcst<-d  the  disposition  and  capacity  to 
profit  by  his  instructions.  By  the  death  of 
Dr.  Henry  Drujier.  at  New  York,  at  the 
untimely  ago  of  43,  astronomical  science 
sustains  a  severe  loss.  As  a  celestial  photo- 
grapher Dr.  Draper  was  unsurpassed ;  in 
fact  he  constructed  a  reflecting  telescope  of 
1 5 Jiu.  in  aperture  with  his  owu  hands  for  the 
express  purpose  of  photographing  celestial 
object*.  His  wonuerfid  reproductions  of 
the  great  Nebula  in  Orion  and  of  its  spectrum 
must  lie  fresh  in  the  memory  of  niuny  of 
our  readers.  Dr.  Draper  will,  however, 
probably  be  beat  remembered  by  his  dis- 
covery of  the  existence  of  oxygen  (and 
possibly  of  nitrogen)  in  the  suii.  As  this 
discovery  was  not  made  at  South  Kensing- 
ton, and  moreover  was  opposed  to  particular 
dogmas  of  that  establishment,  it  was  viru- 
lently attacked  by  certain  j>ersoiis  in  this 
country.  It  is.  however,  now  accepted  by 
everyone  qualified  to  form  an  opinion  upon 
the  question. 

Such  area  few  of  the  more  sulicnt  features 
in  the  astronomy  of  1882.  If  they  show  us 
that  work,  ami  good  work,  has  been  done, 
they  may  also  serve  to  remind  us  how  very 
u  remains  to  be  accomplished. 


early  ideas  of  the  nature  of  "charge"  are 
still  used,  and  their  artificial  nature  is  seldom 
set  forth.  The  many  new  applications  of 
electricity  will  certainly  render  this  of  great 
importance  before  long,  and  necessitate  a 
clear  understanding  of  it,  and  I  propose  to 


CAPACITY  AND  DIELECTRICS. 

T>y  Joii.v  T.  Siuaoub. 
^ffTTf'H  of  the  accepted  teaching  on  the 
■A™*-    subject  of  electric  static  capacity  is 
dWy.  txxausc  the  terms  devised  to  fit  tie 


trace  out  its  leading 

All  mathematical  electricians  teach  that 
the  "capacity  of  a  sphere  is  as  its  radius," 
and  hero  begins  tho  delusion.  As  a  fact,  a 
sphere  has  no  capacity  at  all,  ermtiderrd  by 
iUeif  ;  ond,  therefore,  tho  expression  is  often 
qualified  by  the  statement,  "  provided  it  is 
at  a  considerable  distance  from  surrounding 
surfaces  "  ;  but  this  form  of  statement  hides 
away  the  fact  that  the  capacity  exists,  not 
in  the  sphere,  but  in  the  surrounding  •pace 
itself,  and  that  the  dimension  of  tho  sphere 
affects  the  capacity  only  because  it  forms 
a  connection  to  the  space  and  the  medium 
occupying  it.  Any  statement  as  to  capacity 
of  a  turfarr  should,  therefore,  be  considered 
as  referring  to  conditions  in  which  the  in- 
ductive resistance  is  large. 

Capacity  it  meatured  by  tho  quantity  of 
electricity  which  is  necessary  to  raise  the 
charge  to  unit  potential. 

(<i)  Sphere*.  A  sphere  of  one  centimetre 
radius  is  taken  as  the  unit  of  capacity  in  the 
centimetre  gramme  second  system  of  measure- 
ment. 

Capacity  of  spheres  varies  as  their  radii 
A  charge  on  a  sphere  octs  externally  as 

though  it  were  located  at  the  centre  of  the 

sphere. 

(b)  Concentric  Sphere*  have  a  capacity  de- 
pendent on  the  relative  radii  r,  measured 

by  the  formula  —  —  in  which  r'  is  the 

rl  -  r 

outer  sphere.  The  rationale  of  this  formula 
is  that  it  represents  the  capacity  due  to  the 
product  of  the  two  radii,  and  inversely  to  the 
thickness  of  tho  dielectric,  which  is  the 
difference  of  the  radii.  Now,  if  the  inner 
sphere  is  a  small  ball,  while  tho  outer  is 
represented  by  distant  surfaces,  a  moderate 
increase  of  the  radius  of  tho  ball  does  not 
much  affect  tho  thickness,  or  distance,  so 
that  the  capacity  varies  nearly  as  the  radius 
of  tho  ball  as  in  case  (a) ;  if  the  two  spheres 
are  very  close,  their  radii  only  affect  the 
formula)  by  the  corresponding  surfaces,  and 
the  principal  element  is  the  thickness  of  the 
dielectric,  and  the  result  is  the  same  as  in 
(r)and  (e). 

The  actual  capacity  in  any  given  case 
is  a 
the 

electric 

(c)  Concentric  eylimler$,  such  as  Lcyden 
jars,  or  submarine  cables,  have  a  capacity 
dependent  upon  their  length  ond  their 
diameters ;  that  is  to  soy,  really  upon  the 
efficient  thickness  of  the  inclosed  dielectric, 
and  also  upon  the  sp.  ind.  cap.  The  formula 

"  K  "  hTT>  iD  Wl"Ch  K  "  kductive 

capacity;  *  tho  sp.  ind.  cap.  of  the  di- 
electric ;  I,  the  length ;  D  the  outer  dia- 
meter, and  //  the  inner.  The  same  formula 
furnishes  the  current-giving  power  of 
cylindrical  batteries,  because  the  logarithmic 
ratio  of  the  cylinders  governs  the  internal 
resistance. 

(d)  A  circular  ditc  has  a  capacity  K  =  — 

which  is  - ,  that  is,  according  to  the  diameter 

divided  by  the  ratio  of  the  air-circumference 
3-14139,  which  is  expressed  in  all  formula1 
by  t. 

(')  For  a  pair  of  circular  diics  tho  formula 

is  K  ■  k  T-   in  which  t  is  tho  thickness  of 
4f 

dielectric, 

(J)  For  pain  of  platrs  of  any  form  the 


by  4ir.  In  the  case  of  a  sphere  tho  < 
ratio  of  the  force  to  the  surface  density  is 
4«r,  and  this  is  connected  to  the  relation  of 
the  surface  of  a  sphere  to  its  radius,  which 
is  4t  *  i* ;  that  is  four  times  the  circumfer- 
ence ratio,  multiplied  by  tho  square  of  the 
radius.  Now  flat  plates  may  bo  considered 
as  parts  of  tho  surfaces  of  very  Urge  sphere*, 
ana  the  formula  is  derived  from  this  artifi- 
cial representation,  combined  with  the 
treating  the  two  charges  as  acting  from  the 
centre  of  the  imaginary  sphere. 

(o)  The  formula  can,  therefore,  be  sim- 
plified by  passing  from  abstract  mathema- 
tical conceptions  to  practical  conditions,  by 
using  unit  dimensions  and  values.  If  wo 
I  take  one  square  foot  as  unit  of  surface,  and 
I  one  mil  as  unit  of  thickness,  using  the 
sp.  in  cap.  of  plates  of  those  dimensions, 


I  by  multiplying  the  result  by 
inductive  capacity  of  the  di- 
sod  between  the  two  spheres. 


the  formula  becomes  K  <=  k 


S 


and  fur- 


formula  is  K  ^  k 


tive  to 


s 
4t(- 


It  will  be  instruc- 
the  part  played  here 


nishes  the  capacity  in  micro-farads.  In 
this  case  I,  the  thickness  of  the  dielectric, 
represents  tho  infinitesimal  difference  be- 
tween the  two  imaginary  radii,  and  there- 
fore tho  charge  isjnverscly  as  the  thickness, 
although  the  forces  to  which  it  is  attributed 
vary  as  the  squares  of  the  distances,  rtckvned 
from  this  ideal  cctdrc. 

94.  Dielectrics. — All  substances  possess 
two  properties  in  relation  to  electricity; 
all  conduct  electricity,  but  with  very  different 
facility:  all  offer  a  degree  of  resistance  to 
transmission,  and  undergo  a  certain  mole- 
cular stress :  resistance  and  this  susceptibi- 
lity to  stress  are  not  identical,  nor  even  pro- 
portionate, yet  they  have  some  relation  to 
each  other ;  substances  which  undergo  ttrtsa 
and  retain  tho  strained  condition  when  the 
generating  force  is  withdrawn  are  called 
dielectric*,  and  the  faculty  of  receiving  this 
stress  is  called  inductive  capacity.  An 
approximate  distinction  may  be  drawn 
between  conductors  and  dielectrics,  thus : — 

Conductor*  are  metals  (also  carbon  in  somo 
forms)  or  substances  of  which  metals,  in- 
cluding hydrogen  as  a  metal,  form  one  of 
the  molecular  binary  subdivisions  or  inn*. 

Dielei-triet  are  substances  not  containing 
metals  (except  hydrogen,  which  in  them 
does  not  replace  a  metal,  or  form  a  separate 
constituent),  and  whose  molecular  constitu- 
tion is  complex  and  not  binary ;  gases  also 
are  dielectric*. 

(ff)  Inductive  Capacity  or  electro-statio 
capacity  is  measured  in  "  micro-farads," 
and  *}MciJic  inductive  capacity  is  the  degree  of 
this  property  possessed  by  specified  or  unit 
dimensions  of  each  particular  substance. 
Inductive  capacity  vanes  with  temperature, 
and  is  generally  reduced  by  heating. 

(i)  Umittance  of  dielectric*  follows  tbe  same 
laws  as  in  conductors ;  it  is  measured  in 
meg-ohms,  (million  of  ohms.)  on  account  of 
its  magnitude,  as  compared  with  that  of 
conductors;  it  varies  as  the  thickness  and 
inversely  as  thn  area;  each  substance  has 
its  owu  specific  resistance,  but  in  dielectrics 
it  varies  inversely  as  temperature. 

Guttapercha  is  usually  measured  at  IS" 
Fahr.  as  unity,  and  its  specific  resistance 
may  become  (according  to  Willoughby 
Smith)  23-6  at  32°,  and  be  lowered  to  '2133 
at  190° ;  but  other  values  are  also  given, 
and  no  doubt  much  depends  upon  its  purity. 

lndiarubber  varies  in  the  same  manner, 
but  to  only  about  one-tenth  the  amount ; 
and  the  resistance  of  both  increases  with 
pressure. 

(r)  The  product  of  the  resistance  in 
meg-ohms,  and  the  capucity  in  micro- farads, 
of  any  dielectric,  is  a  constant  value  at  the 
same  temperature,  irrespective  of  dimensions 
or  form. 

(tfl  Dielectrics   have  each  their  proper 
breakiim  ttmin,  or  ttower  of  endu 
when  the  "stress"  exceeds  this,  the 
trie  breaks  downs,  am 
Even  thick  glass  moy  be 
powerful  charge  is  concentrated  upon  a 
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small  area  by  means  of  pointed  conductor* ; 
such  breaks  ussuuie  a  zigzag  lino,  foUowing 
tie  points  which  offur  least  resistance,  or 
which  have  least  capacity  for  stress,  and  the 
discharge  may  break  off  into  several  lines. 

W  The  act  of  charge  alters  the  dimensions 
of  the  dielectric.  If  a  glass-tube  is  tilled 
-with  water,  and  a  spark  led  into  it  by  con- 
ductors, the  water  acts  momentarily  ns  a 
dielectric,  and  the  act  of  discharge  shatters 
the  glass  to  pieces.  The  expansions  and 
contractions  which  oceur  in  a  condenser  are 
such  as  to  enable  audible  sounds  to  bo  pro- 
duced as  in  a  telephone.  When  a  transparent 
dielectric  receives  a  charge  it  is  found  that 
the  arrangement  of  its  molecules  is  altered, 
bo  that  it  acts  differently  with  polarised  light, 
just  as  is  the  case  when  the  magnetic  held 
is  formed  in  a  transparent  substance,  and 
the  degree  of  change  produced  is  propor- 
tional to  the  square  of  the  electric  force. 

(/)  When  a  current  is  passed  into  a 
dielectric,  there  is  at  first  a  sudden  rush, 
and  then  a  slow,  continuous  flow,  duo  to 
two  causes. 

1.  LraJcage,  as  it  may  bo  called,  which  is 
tho  true  current,  due  to  the  actual  con- 
ducting power  of  the  substance,  or  to  any 
accidental  defects,  such  as  cracks  in  the 
guttapercha  covering  a  wire. 

2.  ik*ikage.  --The  dielectric  appears  to 
continually  absorb  tho  electricity,  as  though 
the  condition  of  stress  were  at  first  produced 
in  only  the  nearest  and  most  yielding 
portions,  and  then  it  appears  to  be  gradually 
developed  throughout  tho  mass.  Hence, 
the  inductive  capacity  of  any  dielectric 
will  be  found  to  be  different,  according  to 
whether  it  is  taken  for  a  merely  momentary 
charge,  the  value  of  tho  first  rush,  or  after  a 
prolonged  electrification.  For  most  pur- 
poses, it  is  tho  first  of  these  which  is  of 
most  importance. 

(?)  When  a  condenser  is  discharged,  a 
corresponding  current  is  produced  ;  first  a 
rush,  then  a  slow,  continuous  current,  which, 
is  the  "  sookage  "  coining  out. 

(A)  It  is  possible  even  to  send  in  successive 
reversed  charges,  which  will  follow  each  other 
into  tho  mass  of  the  dielectric,  and  will  return 
as  currents  of  alternate  direction.  This,  ulso, 
occurs  in  long  cabins,  into  which  successive 
*  and  -  impulses  may  follow  each  other, 
and  appear  as  signals  at  the  distant  end. 

(i)  IlrMwil  chttrat  is  a  result  of  this  action. 
On  discharging  a  jar  or  condenser,  the  prin- 
cipal portion  of  the  charge-  that  which  is 
duo  to  the  first  rush  in  charging — is  instan- 
taneously given  up;  that  which  woidd  main- 
tain the  small  current  gradually  distributes 
itself  over  tho  mass  of  tho  substance,  and 
a  time  a  fresh  discharge  can  be  ob- 
rivo  ones,  each  fainte 
This  residual  charge 
F  the  state  of  stress  existing 
in  the  substance  :  if  it  is  ullowed  to  escape 
as  a  very  small  current  through  large  resist- 
ance and  a  reflecting  galvanometer,  the  spot 
of  light  traverses  the  scale  slowly ;  but  if 
the  Leyden  jar  bo  tapped,  it  flashes  across, 
owing  to  the  sudden  discharge.  This  action 
ia  exactly  what  occurs  with  a  strained  bar  or 


same  proportion  as  the  condenser  is  charged, 
and  the  discharge  of  the  condenser  ut  a 
break  of  circuit  acts  a  counter  E.M.F.,  re- 
sisting current  on  fresh  make  of  circuit. 
When  the  condenser  is  charged,  it  no  longer 
affects  the  wire  circuit.  This  is  what  happens 
in  a  cable  ;  tho  charge  of  the  dielectric  must 
precede  tho  arrival  of  the  current  at  the  dis- 
tant end,  and  this,  insteud  of  rising  to  full 
rate  at  once,  increases  gradually  as  the 
E.M.F.  becomes  freed  by  the  dielectric 
charge  being  completed  ;  as  a 
tho  full  power  needed  to  affect 
is  only  gradually  reached. 

Specific  Ixductivk  Capacity.— This  is 
the  relative  capacity  of  each  substance  com- 
pared to  that  of  air  in  the  same  dimensions, 
dry  air  being  taken  for  the  standard,  as 
water  is  taken  for  tho  standard  of  specific 
gravity.  Faraday  took  up  the  subject  in 
his  practical  way,  using  u  condenser  com- 
posed of  one  sphere  inclosed  in  another,  and 
with  a  tube-stem  provided  with  a  stop-cock 
by  which  the  dielectric  could  be  exchanged. 


oy  ■ 
He 


e  employed  two  such  pairs  of  spheres  of  th 
,mo  size,  one  containing  air  and  the  other 
the  dielectric  to  be  compared,  and  charging 
both  from  the  same  source,  and  at  tho  same 
time,  he  measured  tho  "  quantity  "  absorbed 
by  each,  which,  of  course,  gives  tho  relative 
capacity ;  this  was  also  accomplished  by  an 
indirect  method— by  charging  one,  then 
dividing  its  charge  with  the  other,  and 
ascertaining  the  redaction  of  potential  re- 
sulting from  the  division  of  tho  charge. 
Other  experimenters  have  used  flat  plates  of 
measured  distance,  and  availed  themselves  of 
the  delicate  modern  electrometers ;  but  tho 
real  values  are  even  yet  very  uncertain.  A 
full  account  of  the  determinations  as  yet 
published  will  be  found  in  Gordon's 
■'  Treatise  on  Electricity  and  Magnetism." 
Specific  inductive  capacity  is  frequently  ex- 
pressed as  that  of  a  cube,  but  for  practical 
comprehension,  the  most  convenient  form 
is  thin  plates  as  given  in  the  following 
table,  in  which  I  have  collected  the  most 
relioblo  and  useful  particulars.  The  value 
k  can  bo  calculated  for  any  value  by  simply 
multiplying  that  of  air  O-fl&tt  by  the 
ind.  cap.  of  " 


'  (It)  For  use  in  condensers,  the  most  useful 
dielectric  is  one  possessing  high  resistance 
and  high  capacity.  For  telegraph  cables, 
high  resistance  and  low  capacity  are  de- 
sirable, because  tho  stored  charges  effected 
at  each  passage  of  current  are  the  cause  of 
"  retordation,v'  and  limit  the  working  power 
or  rate  of  signalling. 

(/)  Rttar<lati;n.  When  a  conductor  and  a 
dielectric  constitute  derived  circuits  to  each 
other,  the  ordinary  laws  of  conduction  are 
modified  by  a  principlo  which  distributes 
electricity  on  all  the  paths  open  to  it ;  if  tho 
two  poles  of  a  battery  ore  connected  to  the 
faces  of  a  condenser  Laving  a  resistance  of 
many  meg-ohms,  and  also  to  a  closed  wire 
circuit  of  only  a  few  ohms  resistance,  the 
current  will  only  flow  in  the  latter  in  the 
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OBJECT-GLASS  WORKING. -III. 

By  "  Pkismatiqib." 

THE  thickness  of  o.g.'s  of  the  construction  6 
scribed  inNo.  II.  of  these  papers.  needsalittie 
more  comment.  Husulu  from  comparing  tho  thit  U  - 
ness  of  various  o.g.'s,  by  various  makers,  so  to 
prove  that  rule  of  thumb  has  provaihd— o.g.'s  of 
6in.  diameter,  whose  thickness  has  not  exceeded 
Jin.,  when  both  lenses  have  been  measured  on 
the  edgo  together,  and  o.g.'s  3in.  diameter,  of  tho 
same,  or  even  greater,  thickness  not  being  un- 
common])' sent  out  by  the  same  maker,  in  each 
jerfoct  in  jwrfornvinee.  This  goo*  t.« 
flexure  u  not  as  effective  in  distorting 


a  refracted  imago  as  a  reflected  one,  and  psjiw  llj 
agrees  with  theorv.  This  will  remove  all  doubt 
from  tho  amateur's  mind  on  that  subject,  which 
I  will  dismiss  with  this  rcmsrk :  Tho  less  glass 
we  have,  consistent  with  safety  in  working,  the 
better. 

Having  determined  upon  the  form— and  our 
good  friend  Mr.  Bradbury  is  getting  together  a 
grand  selection  for  the  experimentalist—  the 
next  stop,  especially  for  the  beginner,  is  to  know 
what  ho  is  working  for  practically,  lie  rnu.it  re- 
member that  perfect  achromatism  lias  never  been 
attained,  and  that  the  nearest  approach  leaves  a 
residue  of  colour,  technically  called  the  scexndary 
spectrum.  To  those  who  havo  not  seen  throng'h 
an  o.g.  this  may  seem  a  formidable  affair  :  it  is 
not  so  in  fact,  the  secondary  colour  merely  act- 
ing as  a  transparent  haze,  if  I  may  use  such  a 
paradoxical  expression,  and  this  remark  was  made 
by  the  late  Thomas  Cooke,  of  York,  to  our  re- 
spected correspondent,  Mr.  Wenham  :  "If  you 
could  sweep  it  away  with  a  brush,  the  definition 
of  tho  object  would  not  bo  improved."  Still  the 
elimination  entirely  of  the  secondary  spectrum 
is  »  desirable  end,  and  the  aim  of  all  concerning 
themselves  with  o.g.  work,  professional  and  ama- 
teur alike.  To  grasp  the  ruode  of  testing  as 
generally  practised  by  the  trade,  it  is  necessary, 
m  the  first  place,  to  consider  the  action  of  a  simple 
convex  lens  in  producing  an  image  of  a  single 
luminous  point.  Tho  spherical  bulb  of  a  ther- 
mometer tube  is  used  fur  this  purpose,  so  placed 
as  to  reflect  a  reduced  imago  of  the  sun.  Now, 
in  examining  tho  image  produced  by  a  single 
lens  of  crown  glass  with  an  eyepiece,  there  is  a 
mass  of  colour  produced,  visible  at  its  most  dis- 
tinct position,  spread  about  as  it  were  ;  but  if  we 
push  tho  eyepiece  in  nearer  to  the  crown  o.g. 
the  luminous  jtoitit  spreads  into  rings  with  a 
blue  centre,  and  violet  as  wo  approach  nearer. 
This  proves  the  fact  that  a  single  ten*  of  convox 
spherical  form  gives  the  blue  or  violet  rays  a 
shorter  focus  than  the  red  ;  the  Utter  will  be 
found  surrounding  the  penumbra  we  are  examin- 
ing, also  proving  that  we  are  going  inside  the 
focus  fur  rod  lays.  Now  we  bring  our  eyepiece 
away  from  tho  o.g.,  wo  find  outside  the  focus  u 
very  little  way,  that  the  centre  is  red.  and  that 
the  penumbra,  instead  of  well-formed  rings,  is  a 
diffused  mass  of  blue  and  violet.  If  wc  think  a 
littlo  wo  can  account  for  this  ;  the  blue  and  violet 
rayB  coming  to  a  focus  under  tho  visual  focus  are 
correspondingly  spread  out  beyond  it,  as  the  rays 
form  two  cones,  {lie  apex  of  each  at  the  visual 
focus,  the  bases  opposed.  Thus  tho  proofs  of 
chromatic  under- correction  and  aberration  are 
faithfully  delineated  to  our  eyes.  It  must  uls» 
be  remembered  that  if  there  were  no  colour  at  a  I 
produced  by  tho  lens,  she  focus  of  inch  xwm*  of 
tho  lens  decreases  from  the  centre  outwards, 
measuring  on  the  axial  line.  This  gives  u*  proof 
of  positive  spherical  aberration.  This  can  also  be 
found  in  tho  fact  that  as  wo  push  the  eyepiece 
towards  tho  o.g.  wo  pick  up  as  it  were  tho  foci  of 
the  rones,  each  in  turn  spreading  out  into  a  ring 
:is  we  reach  tho  focus  of  the  next.  In  tho  f  uturo 
testings  of  toe-  o.g.  in  course  of  construction,  any 
approach  to  these  appearances  will  prove  to  us 
that  our  o.g.  has  either  one  or  the  other  or  both 
of  these  faults.  Practically,  with  tho  curves 
generally  used,  corrections  for  achromatism  and 
spherical  aberration  work  hand  in  hand  to  within 
a  very  little  of  completion ;  generally  a  little 
spherical  under-correction  remaining,  which  must 
be  corrected  by  the  final  figuring  f 
This  is  more  especially  the  case  with 
exceeding  4in, 

(To  It  continual.) 


PRACTICAL  NOTES  Off  PLUMBIffG- 
LVI.» 

By  P.  J.  Davus,  U.M.A.S.P.,  to. 
{Continued  from  pagt  331.) 

I TOLD  you  that  by  reason  of  the  vacuum  30  or 
33ft.  of  water  had  riaon  in  tho  suction-pipe. 
Now  settle  that  it  was  30ft.,  and  that  every  foot 
in  height  is  equal  to  Uh.  in  weight  on  a  square 
ineh  ;  it  follows  therefore  that  30ft.  will  equal 
131b. ;  this  tha  atmeeipheric  pressure  is,  with  the 
30ft.  column  truly  balanced,  and  the  consequence 
is  that  no  higher  can  tho  water  be  forced  up 
within  the  suction-pipe  of  a  pump  by  simple 
external  or  atmospheric  pressure.    It  should  bo 
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bortH  in  tiiitnl  that  the  further  the  pump  is  Il.vJ 
verticallv  {mm  the  surface  nf  tho  wuti  r.  the  more 
»!«i4fifi«hly  will  the  air  press  th-  water  up  the 
su-t'.on-pipo .  cunseipu-ntlv  it  i>  to  U  tin* 
barrel  within  It  or  18ft.  01  th-  water.    1  ran  ly 

mi  .-1  ]'»ft.   I  liad  bettta  hen  remark  that 

hou-mtul  distances  arc  not  taken  into  considera- 
ti.>n  With  atmospheric  pressure*.  DC  with  the 
action  ut  the  atmospheric  pump,  or  w  ith  vertical  f 
height  <>f  the  sw  lion-pipe  of  »  pump,  us  this 
kind  of  pujilp  MV  Ik-  niih  to  draw  hori- 
K-.nlntty.  provided  that  the  lurrvl  d'ics  ni<t  c-xeved 
the  limited  distance  of  ;i0lt. 

The  Lift  Pump    Action  of. 

We  n  m  know  the  action  of  the  atmosphi  ri« ■ 
piunp  ;  hi  us  proceed  l'»  examine  the  lift-pump. 
r'«r  lhi>  ]>.ri>./~'  lit  us  ..•.m  refer  to  Fig.  tW. 
S  ~,  th'-  nirrel  In  lii>  cjuit<'  full  nf  water  up  to 
On-  valve  V;  let  this  valve  U:  perfectly  closest; 
push  up  the  handle  0,  this  will  lauso  the  hurket 
to  di~end  anJ  the  valve  J  K  to  ojsn.  W  pull 
the  handle  down,  and  tho  valve  J  K  cW», 
and  you  find  that  the  whole  tiling  will 
not  move.  It  is  as  rigid  aa  a  post. 
Wsyjrf    isimply  because  the  i  up-leather  fits 

truly,  the  bucket  valve  tlL'ht,  lind  tlut  thetu 
is  no  outlet  above,    It  is  ttu  use  trying  to  Mta" 

1>n*is  miVt .  iufuct,  yon  may  say  that  with  this 
tind  of  tool  it  i»  one  t if  the  Impossdhilltfai  I" 

rom].tiKM  water.  Sjme  KjkM  of  thin  may  ho 
gather"!  when  1  inform  mi  readers  that  nmh  r 
tho  common  /itmosplcric  pn  *>nre  rif  l.'ilh.  tn 
the  square  inch,  wat-  r  hasbcon  dimini«h<  •!  in 
bulk  onlv  to  about  parts  En  dm  mutton,  utd 
th.it  Ittwnr  the  BtiOtTIUHMl  pressure  of  fift'i  n 
thousand  pounds  to  the  square  iiu  h,  it  was  only 
compftisseil  hy  uls.ul  .',  ot  itu  volume.  This 
exiierimcnt  was  tri-'d  in  :i  hroiue  solid  east  uiid 
botod  tia.  tabs,  Sin.  thick, ami]  wan  n  at  in  halves 
by  thin  enormous  pressure. 

This  lioing  the  cafe,  we  must  provide  ait  out* 
let  before  we  can  work  the  handle  of  the  pump, 
Vig.  'IK.  t  'pen  the  valvo  V  and  th.-  oarlt ■U;  Ok 
pump  being  worked,  the  water  will  flow  up,  and 

out  of  the  cook  V,  which  nw  dose,  als...  1 1  •> 
the   rising  main  T    with    a  stop,!.*-]:,  tin- 
water  will  now  rise  in  the  uir-rh.iiuhei  aci-ordiilg 
:n  it  is  cnnipre»seJ  within  the  ihamUr,  and  as 
uliowii  in  the  uMc. 

Of  course,  l>y  continiiinit  the  ni  li-m  of  p-imp- 
in^,  irrciat  prenHitro  will  bo  aicumulatid  in  the 
aii-ihamlier,  and,  in  fail,  it  would  hiust  if  pro- 
ceeded with.  Hut  now  open  the  ntup-eiu  k  on 
the  risinjf  main.  nn<l  the  praOMiN  of  air  on  UM 
sarfuii;  of  tht  wati-r  will  tSMUH  the  water  to 
a«c#nd  in  precisely  tlio  mnie  way  a*  the  air  dot* 
wlmn  priissirur  upon  the  surface  of  the  wati  r  in 
a  well,  and  when  the  air  ii  rilkvcJ  in  tM 
M  t i i in  -  tii [m •  of  a  pump. 

You  nave  n(B  one  of  the  important  MO*  of 
the  nir-cbaJJilnT.  T1iit»  is  aimthi  r  «n  it  RstMH 
f  ir  it*  uw.  It  ismo*t  iSMHOtlad  in  all  bre-i  nirin<  s : 
without  it  wo  should  not  ifrt  that  ii  isulirity  in 
the  jot,  in  fart,  the  jet  would  Ik  a  i  -lit  in ti.iti . .n 
of  jumps :  hut  hy  the  um>  of  the  air-chatuh,  r 
then'  U  a  eoiLstnnt  pressure  maiutainul,  and  this 
Hives  the  desired  cffis '.  of  a  eoutinu-jus  ttre.un. 

Pump -Work. 

Fic.  VH  illusimti  s  twodifleri  nt  air-chamK-rs, 
wbii  h  are  generally  nvide  »f  i-ojijst.  A  l!  C  is  a 
section,  1>  an  elevation.  !■  (i  i»  an  elevation  ol 
one  irencrally  used  fir lire-OttgSnOi  on  U«.itd  ■Wjpa 
A  is  tho  inlet,  II  a  pipe  lominic  to  within  a  few 
inch'W  of  tho  bottom,  ('  OW  outlet.  Hut,  as  a 
nutter  of  eottrM,  it  is  not  noowsnry  that  tin-  iiipi 
1!  should  pass  thruuyh  th.  top  of  the  t'hamtKT, 
hut  may  come  off  as  at  A  ;  nor  is  it  at  all  nerisuury 
tlwt  the  outlet  should  be  in  oonnootiari  with  Uw 
air-chamlRT.  Kor  a  further  e*piu\ation  of  the 
air-chamber,  see  sui  tion-pi|ns  an  l  mains.  >h 
ha  vine;  shown  and  illustrated  the  thi  •i.-tieil  and 
prai  lical  workini;  of  the  pump,  yon  will  now  In- 
in  a  position  to  follow  roe  step  by  Kt.  ji  thioui;h 
tho  remainini: portion  of  pump-work,  which  will 
require  your  jurtieukr  study,  InoMaorh  as  it  is 
my  intention  to  explain  thoroughly  all  the 
principal  parts  of  the  different  pumps  used  for 
the  various  cUubic«  of  wolk  which  I  have  met 
with  during  the  last  quarter  of  a  century  :  after 
which,  you  will  be  able  to  MtJed  pumps  and 
tittiiiLm  suitable  for  any  class  of  wotk  which  may 
h  *  mpurvd  —  I  great  desideratum  to  the  piuuibcr. 

Tree  and  Lead  Pumps. 

Kimetimoa  it  happens  that  the  tree  pump  M 
only  usvsi  in  plaoeo  wheru  it  is  exposed  to  » cry 


r  .u^h  weather,  or  where  the  laid  pump  is  likoly 
to  get  stolen.  In  Uiis  rase  the  top-Ins'  orlxirrel 
of  the  pump  is  nude  us  usual,  and  let  down  into 
the  earth,  say,  3  or  -Ift.  to  keep  it  steady.  Then 
i  leaden  pijs-  is  flangisl  to  tin  side  or  otherwise, 
and  taken  a  short  way  in  u  barixnnta]  direettofl, 
and  through  the  crown  of  the  well  and  d ->wn  to 
the  water  'or  in  tome  casrs  the  lend  pipi-  is  only 
OSOd  for  the  hori/outiil  part  of  tho  w-irfc) ;  but 
take  cire  to  have  the  pi]--  laid  with  0  ROOd  fall 
towards  the  well.  So  that  it  w  ill  empty  Itfrlf  when 
requiml.  If  otherwi-s-  !. •  f t .  tin'  eottfined  air 
tying  within  the  pi|i.  s.  and  the  trip  kn  -wn  us 

»  pocket,  will  Is-  diilii  ult  to  remove.  Ins-.nh 
nMe*  lix  a  retaining  oi  tail-valve  on  He'  it*  tin- 
pipo  in  the  w-i  '.l,  Win  n  tnsj  and  lead  pine 
pump  work  have  b>  be  done,  t  ike  i.ire  t«  make  the 
MOtn  large  ulMytjfh  f"r  ratilUuf,  to  that  it  m  iv 
be  perfectly  air-ticht  to  Ibe  fris-,  it  th*  torment*! 

distance  ot" djejplb  be  tpi  at,  a  i"jru>ideniblo  cs>n- 


»»  /  c.  ess . 


I'lission  will  takepluce:  then  IWea  surlion  or 
vacuum  .•lir-chumli-r  lixi-1  as  shown  it  Kit;.  2l>.'>, 
and  its  Tf  it  as  pB*eUde  to  the  trie  or  ttUtql  of 
the  pump. 

Lead  Jack-Pump. 

In  many  count rv-  sflOpa,  phtmhemhavetO  mnke 
up  their  own  livid  pumps  from  a  straight  b  nv-th 
of  pump  barrel  as  follows: — take  a  lenijth  of. 
say,  3in.  or  4in.  pump  barret,  then  saw  oil  u!*hi) 
Jft.  Bin,,  and  With  adrOWl  r  but  the  eone-sbiipisl 
Ml  kcr-l»ix  end  to  the  shape  sh  »wn  at  A,  rt({. 
J9Si  The  cone  is  ircnenilly  made  front  (he 
shonldirr  to  the  end  till,  to  -tin.  bng  i  but  for 
Ibis  sis-  sue  of  sucliun-pi]s.s>  further  on.  as  this 
will  have  somi  thiiiK  to  do  with  the  lontfh  of  the  j 
cine,  so  tliut  ynu  may  make  it  nearer  t»  thi  ant:[i 

of  repos-'.    Next  prvpite  the   nozzle;  this 
made  as  follows  t— Take  a  piei  f  I  lin.  or  "in. 

iiijn1  aeoordin^  to  the  ni/n  of  Ui"  *w  twn^twye  (or 

lii-tti-r  still  if  one  mk  Urger  pipo  be  used  ,  ar.d 
sripo  it  into  lie-  bine]  as  shown  at  1>.  and  at 
aWt  Min.  from  the  t<,p.  The  flange  li  is  viped 
•  n,  ura  bind  tutned  over.  :is  yon  choose,  next 
wipe  on  the  living  BaaspM  CandJt',  l  ig. 'J'T-. 


GENT'S  IMPROVED  ELECTRIC  BELL 

IN  tho  annexed  engraving*  we  illustrate  an 
Unproved  form  of  elortric  bell  recently 
pit.  nt.il  by  Mobstw.  Gent  and  Co.,  of  Leics»tor. 
The  main  fmture  in  which  it  differs  fmtn  elertrir 
liells  of  ordinary  construction  is  the  substituting 
for  th.-  armature  usually  moving  against  the  face 
of  tho  ends  of  ■  magnet,  an  armature  sna- 


pi  relist  over  it*  projectine;  poles.  Assion  intho 
engraving,  they  are  inelinc-1  so  aa  to  pnssent  a 
!arg<:  magiii  lic"  surfaie;  while,  by  this  mode  of 
snspctl shall  the  amiature  nssts  with  its  face  at 
ispial  ilist  itu.  s  from  the  face  of  the  projectini: 
polls  at  all  points, — the  peculiar  form  of  spring 
allowing  the  iinnatuiw  carrying  the  hammer  to 
approm  h  at  a  uniform  angle.  The  power  eicrteil 
upon  tho  armature  is  said  to  be  greater  0»an  in 
the  ordinary  form  with  a  smaller  ipuintity  of  win- 


iu  the  coils,  snf.ii  ii  nt  |»iwer  l«  ing  obuined  to 
powerfully  ting  a  tin  or  Sin.  lull,  withe  mairnet 
wh'.isve  core  is  only  u  cnuirtcr  of  an  inch  in 
diameter,  and  wvyinid  with  about  three  ounce*  of 

fine  wire 

The  whole  i-  mnintisl  on  a  metal  frame,  which 
i<  itself  attai  hod  to  a  small  wooden  back.  O  o 
•ii  itrni  t  being  ineleeed  and  shielded  from  dust  by 
a  quadri-cin'ukvr  cover.  As  we  understand  that 
th.-  i  .»t  of  the  unproved  loll  is.  especially  in  the 
larL'i  r  shtcO,  h-s»  tlian  the  ordinary  forms,  it  will 
no  doubt  meet  with  the  favour  it  deserves. 


Next  is  the  fixinir:  but  In  f-Te  proeissling  with 
this,  h  t  US  we  what  other  kind  of  jark-pumps 
are  to  he  made.  Fortius  n  fertoKig.  '.".C.  This 
is  the  kind  of  pun.p  ut  d  about  the  suburbs  of 
London.  It  has  t  cn-st-lsinvl  Boodo,  and  u  i"m- 
peiesiting  or  regulating  bead  a»  shown  at  L,  and 
which  causes  tho  flow  of  water  to  be  more  con- 
tinuous than  when  the  no/./lc  is  branched  rtins  t 
into  sits)  barre],  as  shown  at  D,  Kig.  20S. 

(Tu  U  cunt titucd.) 


HALL'S  NEW  TYPE  WRITES. 

WE  give  in  this  number  fllustnilious  of  a  n-.w 
invention,  tho  obiert  of  which  is  ti'prwduiv 
a  tvpe-writiug  machine  that  has  but  few  jssrta,  »• 
substaiiUiilIv  eonstrncted,  wnd  not  liable  to  got  out 
of  nnler ;  while  it  is  simple  to  learn,  and  cut]  to  us»- 
producing  hiuidsiime.  clear,  and  ni|tid  prinruie.  It 
is  also  small,  verv  portnlde,  and  can  be  furtusbesl  at 
n  low  price.  The  whole  machine  is  contained  in  a 
case  la  by  71  by  3in.,  and  weighs  5}tb. 

Tlio  printing  mecliauisin  is  attached  to  n  plat-- 
A,  which  moves  step  by  step  in  printing  from  left  l«' 
right,  being  piided  by  the  round  bar  It.  This  bar 
is  full  of  circular  grooves,  msembUng  the  t.-s-th  in 
a  rack  upon  a  lathe  or  planer.  The  teeth  of  a  small 
tear  upon  the  plate  engage  those  upon  ths  tsar,  so 
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thai  a  coiled  spring  within  the  gear  propel*  the 
printing  mechanism  toward*  the  right,  ax  ouch  im- 
pression is  given.  When  tho  lino  ho*  Uvu  printed, 
the  thumb- latch  F,  at  th*  right  of  tho  plate,  is 
pressed,  disengaging  the  s|*»cing  mechanism  from 
the  teeth  in  the  har,  and  the  mm  hine  is  moved  to  the 
left  nide  of  the  paper  to  commence  a  new  line.  Tho 
operation  of  printing  in  to  Uke  the  handle  P  in  the 
right  hand,  and  place  the  pointer  into  one  of  the 
hole*  in  the  index-plate  /  -ahawn  in  Fig.  2— which 
will  bring  the  corresponding  type  at  F  (see  Fig*.  2 
and  3),  by  mean*  of  the  projecting  portion  of  type, 
frame  I,  tu  which  the  handle  i*  attached  opposite 


The  frame  of  the  machine  in  which  the  rod  R  is 
it-cured,  and  which  ha*  the  meclianinn  for  holding 
th»  pntier  or  card  to  lie  printed  npon.  consist*  oi 
two  skeleton  frame*,  1J  (tee  Fig*  1  and  2),  con- 
nected together  by  lam  and  plate*.  Near  the  centre 
of  thi>  frame  is  a  metal  roller,  having  a  robber  face. 
This  roller  is  designed  to  h<  dd  and  move  the  pujier 
to  be  iirintcd  utiuii,  us  shown  at  a.  The  paper  >• 
placeil  around  the  roll  as  shown,  and  is  held  in  con- 
tort with  the  roll  by  the  clip  *,  which  ha*  a  spring 
attached  to  create  a  uniform  pressure.  This  clip 
may  lie  released  to  place  the  in>|kt  or  remove  it  by 
liltiug  the  screw  at  C.  Hie  plate  </  hod  a  flat  surface 


F~  I   G  .  I 


to  the  post  i.  and  over  a  small  opening  in  the  bottom 
plate  B;  so  that  a  slight  pressure  carries  down  the 
whole  plate  A,  iiwiugiug  on  hinges  2-i.  •.'.">,  and  the 
poet  J  pressr*  tlio  type  to  be  used  through  the 
opening,  and  on  to  the  paper,  which  rest*  oil  the 
Hat-topped  bar  g.  while  all  the  rest  of  the  type  kw 
in  contact  with  on  luked  pud  en  the  bottom  plutt- 
B.  As  the  diffen  lit  iluiructera  are  used,  tlie  Irn  » 
are  continually  changing  their  position  on  the  jud, 
and  the  ink  is  continually  distributed  and  equalised. 
Two  spring-arms,  Q.  raise  tho  plate  A,  and  type- 
form  with  It.  from  the  paper  and  ink  pud  when  the 
pressure  is  removed. 

Form  F  (seeFijf.3),  containing  the  type  and  other 
characters,  of  which  there  are  7-  in  all,  is  made  of 
aa  elastic  material,  c>]-ccially  pit  puled  for  that 
purpose. 

Tnis  form  is  attached  by  screws  to  th»  form- 
plate.  Each  individual  tyi*  and  cluiructer  in  the 
form  to  be  printed  is  brought  under  the  screw  J, 
and  in  front  of  a  bole  through  the  inking. plate  by 
a  Terr  ingenious  piece  of  mechanism.  '1  lie  pnntiug 
•tad  J  can  be  ml  justed  to  regulate  the  pressure  upon 
the  type  to  the  greatest  nicety,  the  plate  A  gouig 
down  to  a  (top. 

The  mechanism  above  mentioned  may  be  under- 
stood by  an  inspection  of  Fig.  3,  where  the  under 
side  of  the  plate  A  is  shown.  The  form  F  is  pivoted 
to  the  ends  of  two  arm*  or  links  at  in,  in.  These 
links  in  turn  are  pivoted  at  17.  17,  to  the  frame  K, 
having  a  curved  slut  tu  admit  the  post  J.  This 
frame  is  pivotal  to  one  end  of  the  links  11 II,  while 
the  other  ends  are  pivoted  tu  the  plate  A  ut  Iti  10. 

From  this  it  will  bo  teen  tliat  a  |iuutagruph  move- 
ment is  thu*  secured  which  keeps  the  form  precis  ily 
siiuar*  at  all  times  white  allowing  it  to  move  frucly 
in  all  directions.  When  a  word  lias  been  completed, 
a  space  is  made  by  lepreeaing  the  key  S  with  the 
little  linger  without  letting  go  of  the  handle. 


at  the  top  upon  which  the  paper  rests  while  receiv- 
ing the  impression.  The  clip  is  graduated  the  same 
.<  Die  gauge  liar  r  at  the  top  of  tin-  apparatus.  The 
rubber -faced  roller  lias  a  small  lever  (L)  at  the 
extreme  left  to  rotate  the  roll  by  a  ratchet  motion. 
At  each  stroke  or  movement  of  the  lever  tho  paper 
is  niuvcd  up  one  line,  and  after  it  has  been  printed 
the  paper  h  advanced  another  liue  by  again  moving 
tho  lever,  and  so  uu,  until  the  sheet  of  l«per  has 

been  tilled. 

The  length  of  a  line  can  lie  controlled  by  setting 
the  two  slides  upon  the  gauge-bar  r  to  the required 
width.  An  index  in  the  lur  corresponds  with  an 
index  on  tho  clip,  so  that  corrections  or  alterations 
can  lie  easilv  made.  When  the  carriage  rcachc*the 
right  end  of  tho  line,  a  suinll  arm,  I  J,  uis-ui  the 
carriage  raises  the  hammer,  10,  Fig.  2,  anil  strikes 
the  bell  h,  which  notifies  the  operator  that  a  now 
hue  must  be  started. 

'I  l»  left-hand  stop  can  Ik-  set  to  commence  the 
lines  uniformly  at  any  ]«int. 

For  rapid  printing,  the  operator  can  readily  h-am 
the  positions  of  the  boles, enabling  htm  to  II ud them 
without  paying  any  attention  to  tho  letter*  upon 
the  raid  at  the  bottom.  Fig.  2  show*  the  jiosition 
of  the  carriage  when  raised  to  inspi-ct  the  work  in 
progress,  by  simply  raising  the  hand  without  letting 
go  '  t  the  handle  P.  Type  forms  containing  any 
desired  style  of  letters  are  furnished  with  this  tyjss 
writer  very  cheaply,  and  can  be  changed  in  a 
moment. 

The  apparatus  is  easily  and  quickly  operated,  and 
is  without  complication  of  porta,  'it  is  made  by 
the  Hall  Type  Writer  Company,  8.V1,  Broadwav, 
New  York*  "Die  inventor,  Mr.  Thomas  Hall,  is  at 
present  in  England,  and  can  be  seen  or  addressed 
care  of  the  Wanxer  Sewing  Machine  Co.,  t,  Omit 
Portland-street,  London,  W. 


DYNAMO-ELECTRIC  MACHINERY. 

By  Prof.  S.  P.  Titostrsox,  B.A..  D.Sc. 

THE  brief  reports  of  the  lectures  recently  de- 
livered by  Prof.  S.  P.  Thompson,  before  the 
Society  of  Arts,  have  necessarily  boon  quite  inade- 
quate, and  sometimes  incorrect.  The  following 
extract*  will,  however,  be  read  with  interest  and 
instruction. 

The  name  dynamo. rlrrtrie  machine  appear*  to 
hove  been  first  employed  by  Dr.  Werner  Siemens, 
iu  his  communication  of  January  17th,  1867,  to  the 
Berlin  Academy,  in  which  he  described  a  machine 
for  generating  electric  currents  bv  the  appluatiou 
of  mechanical  power,  the  current*  Wing  induced  in 
the  coils  of  a  rotating  armature  by  the  action  of 
electro-magnets,  which  wen-  themselves  excited  by 
the  currents  so  generated.  The  machine  was,  in 
fort,  a  self -exciting  dynamo,  with  the  field-magnet* 
and  armature  united  "in  series"  to  the  external 
circuit,  or  what  we  now  call  a  "  series-dynamo,"  a 
diagrnmutir  representation  of  which  is  given  in 
Fig.  1.    But  the  term  dynamo-clcctric  machine. 


II  sssiN 
"  ljL'!5_u.lI. 
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then  introduced  into  electric  technology,  has  not 
remained  thus  restrained  to  it*  uarrowest^nranuig. 
It  was  nextapplied  tomarhinea  of  kindred  nature, 
in  which,  though  self -excited,  only  a  portion  of  the 
entire  current  generated  by  tho  rotating  armature 
'a--  .i | < plied  to  excite  the  field-magnet*  (sceFig.2). 

r  /  c  . 


TrtE  StrcTC:  1>yn*ho. 


This  principle  of  working  (now  known  as  that  of 
the  "  shunt -dynamo  "),  first  introduced  by  Wheat- 
stone,  is  but  a  variation  of  the  former  arrangement 
in  detail,  and  no  violence  is  done  to  the  original 
term  to  apply  it  to  both  case*.  In  fact,  the  name 
was  welcomed  a*  being  convenient  in  practice  for 
distinguishing  such  machines  from  those  which  were 
not  self-excited  -  those  in  which  either  steel  magnets 
or  separately-excited  electro- magnets  were  used^to 
produce  the  magnetic  field. 

But  since  the  great  development  of  electric 
lighting  took  place,  it  has  been  found  convenient  to 
use  generating  machines  in  certain  combinations,  in 
which  the  self-exciting  principle  is  tbandoned. 
Some  systems  of  electric  lights  require  alternating 
currents,  produced  in  machine*  which  cannot  excite 
their  own  magnets  with  a  continuous  magnetisation; 
and  there  are  other  systems  where  continuous 
currents  are  employed,  in  which  also  practice  has 
shown  that  the  currents  are  better  regulated  when 
tho  magnet*  of  the  dynamos  arc  separately  excited 
by  currents  derived  from  an  external  source.  There 
is,  then,  a  third  class  of  dynamo-electric  machine, 
the  "separately -excited  dynamo"  (Pig.  3),  which 
was  indeed  earlier  than  either  of  the  preceding, 
having  been  brought  out  by  Wilds  in_  IHtW.  A 

•  Extracted  fnsm  the  Cantor  Lectures,  delivered  tutors 
the  Society  of  Arts. 
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dynamo  in  a  dynamo,  in  fact,  whether  its 
magnet*  he  netted  by  the  whole  of  its  own 
current,  or  by  a  part  of  it*  own  current,  or  by  a 
current  from  tin  Independent  source.  The  source 
of  the  magnetising  power  is  indifferent,  provided 
a  magnetic  "  field"  of  sufficient  intensity  bo  pro- 
duced wherein  the  generating  coil*  can  be  rotated. 
Now.  an  it  does  not  matter  where  the 
power  cornea  from,  it  is 


The  Separately  - 


tinuous  and  constant  currents.  Every  form  of 
armature  and  coil*  require*  it*  own  specific  treatment 
in  symbols ;  and  the  simple  consideration  of  putting 
iron  cores  iuto  the  coils,  when  treated  mathe- 
matically, introduces  such 
an  to  yield  no  hope*  of  a 
solution. 


Physical 


of 

Machines 


amongst  possible  source*  the  power  of  permanent 
steel  magnets.  In  short,  the  arbitrary  distinctirm 
between  so-called  Tnagncto-elcclrie  machines  (see 
Fig.  i)  and  dyuamo-clectric  machines  foils  when 


All  dynamos  are  based  upon  the  d 
by  Faraday  in  lti-'il,  that  electric  currents  an 
generated  lb  conductors  by  moving  them  in  a 
magnetic  field.  Faraday  s  principle  may  be 
enunciated  as  follows : — Wnon  a  conductor  is  moved 
in  a  field  of  magnetic  force  in  any  way  so  as  to  cut 
the  lines  of  force,  there  is  an  electromotive  force 
prodooed  in  the  conductor,  in  a  direction  at  right- 
anglea  to  the  direction  of  the  motion,  am]  at  right- 
angles  also  to  the  direction  of  the  lines  of  force,  and 
to  the  right  of  the  lines  of  force,  as  viewed  from  the 
point  from  which  the  motion  origi 

This  induced  electromotive  force  is,  a*  Faraday 
showed,  proportional  to  the  number  of  lines  of 
magnetic  force  cut  per  second ;  and  is,  therefore, 
proportional  to  the  intensity  of  the  magnetic 
"  field,"  and  to  the  length  and  velocity  of  the 
moving  conductor.  For  steady  currents,  the  flow 
of  electricity  in  the  conductor  is,  by  Ohm's  well- 
known  law,  directly  proportional  to  this  oloctromo- 
tivo  force,  and  inversely  proportional  to  the 
residence  of  tlie  conductor.  For  sudden  currents, 
or  currents  whose  strength  is  varying  rapidly,  this 
is  in.  longer  true.  And  it  is  one  of  the  most 
important  matters,  though  one  too  often  overlooked 
in  the  construction  of  dynamo-electric  machinery, 
that  the  "  resistance  "  of  s  coil  of  wire,  or  of  a 
circuit,  •*  by  no  means  the  only  obstacle  offered  to 
the  generation  of  a  momentary  current  in  that  coil 
or  circuit ;  but  that,  on  the  contrary,  tho  self- 
induction  exercised  by  one  part  of  a  coil  or  circuit 
upon  another  part  or  ports  of  the  same,  is,  in 
many  cases,  quite  as  important  a  consideration,  and 
in  some  case*  a  more  important  o 
the  resistance. 

To  understand  clearly  Faraday's  principle — that 
is  to  say,  how  it  is  that  the  act  of  moving  a  wire  so 


nd  cause  them  to  wt  as  galvanometer 
at  right  angles  to  the  conducting  wire. 

Now,  Faraday's  principle  is  nothing  more  nor  less 
than  this : — That  by  moving  a  wire  near  a  magnet, 
across  a  space  in  which  there  are  magnetic  lines,  the 
motion  of  the  wire,  as  it  cuts  across  those  magnetic 
lines,  sets  up  magnetic  whirls  round  the  moving  wire, 
or,  in  other  language,  generates  a  so-called  current 
of  electricity  in  that  wire.  Poking  a  rnognct-pole 
into  a  loop  or  circuit  of  wire  also  necessarily  gf 
tes  a  momentary  current  in  the  wire  loop,  r  ~ 
momentarily  sets  up  magnetic  whirls.  In 
day's  language,  this  action  increases  the  number  of 
magnetic  lines  >  f  fore.-  intercepted  by  the  circuit. 

It  is,  however,  necessary  that  the  moving  con- 
luctor  should,  inits  motion, socut  the  lines  of  force  as 
to  alter  the  number  of  lines  of  force  that  pass  through 
tho  circuit  of  which  tho  moving  conductor  forms 
part.  If  a  conducting  circuit — a  wire  ring  or  smglo 
coil,  for  example— be  moved  along  in  a  uniform 
rnetic  field,  as  indicated  in  Fig.  G.  so  that  only 
the  same  lines  of  force  pass  through  it,  no  current 
will  be  generated.  Or  if.  again,  as  in  Fig.  7,  the 
coil  bo  moved,  by  a  motion  of  translation,  to  another 
part  of  the  uniform  field,  as  many  lines  of  force 
will  bo  left  behind  as  are  gained  in  advancing  from 
its  first  to  its  second  position,  and  there  will  be  no 
current  generated  in  the  cod.  If  the  coil  be  merely 
rotated  on  itself  round  a  central  axis,  like  the  rim 
of  a  fly-wheel,  it  will  not  cut  any  more  lines  of  force 
than  before,  and  this  motion  will  genomic  no  current. 
But  if,  as  in  Fig.  8,  the  coil  bo  tilteU  in  its  motion 
across  tho  uniform  field,  or  rotated  round  any  axis 
in  its  own  plane.thcn  the  number  of  lines  of  force 
that  traverse  it  will  bo  altered,  and  currents  will  be 
generated.  These  currents  will  flow  round  the  ring- 
coil  in  the  positive*  sense  (as  viewed  from  the  point 
toward  which  the  lines  of  force  run) ,  if  the  effect  of 
the  movement  is  to  diminish  tho  number  of  lines  of 
force  that  cross  the  coil ;  they  will  flow  round  in  the 
opposite  sense,  if  the  effect  of  the  movement  is  to 
increase  the  number  of  intercepted  lines  of  force. 

If  the  field  of  force  be  not  a  uniform  one,  then 
the  effect  of  taking  the  coil,  by  a  simple  motion  of 
ramlation,  from  a  jdace  where  the  line*  of  force 
ire  dense  to  a  place  where  they  are  less  dense,  as 


carefully.  In  aU  these  machines  a 
magnet,  whether  permanently  excited,  inde- 
pendently excited,  or  self -excited,  is  employed  to 
provide  a  field  of  magnetic  force.  And  in  all  of 
tlicin  dynamical  power  is  employed  to  do  the  work 
of  rotating  the  coils  of  the  armature,  in  order  to 
generate  tho  electric  currents. 

The  true  and  comprehensive  definition  of  a 
dynamo-eloctric  machine  is,  then,  tho  following: — 
A  dynamo-electric  machine  is  a  machine  for  con- 
verting energy  in  the  form  of  dynamical  power  into 
in  the  form  of  electric  currents,  by  tho 
of  setting  conductors  (usually  in  the 
i  of  coils  of  copper  wire)  to  rotate  in  a  n 


to  cut  magnetic  lines  of  force  can 
current  of  electricity  in  that  wire— let  us  inquire 
what  a  current  of  electricity  is. 

A  wire  through  which  a  current  of  electricity  is 
flowing  looks  no  different  from  any  other  wire.  No 
man  has  ever  yet  seen  the  electricity  running  along 
in  a  wire,  or  knows  precisely  what  is  happening 
there.  Indeed,  it  is  still  a  disputed  point  which 
way  tho  electricity  flows,  or  whether  or  not  there 
are  two  currents  flowing  simultaneously  in  opposite 
directions.  UntU  wo  know  absolutely  certainly 
what  electricity  is,  we  cannot  expect  to  know  pre 
cisely  what  a  current  of  electricity  is.  lint  no  elec 
trician  is  in  any  doubt  as  to  one  most  vital  matter — 
namely,  that  when  an  electric  current  flows  through 
a  wire,  tho  magnetic  forces  with  which  that  wile  is 
thereby,  for  the  time,  endowed,  reside  not  in  the 
wire  at  all,  but  in  tho  space  surrounding  it.  Every 
une  knows  that  the  space,  or  "  field,"  surrounding  a 
magnet  is  full  of  magnetic  "linesof  force,"  and  that 
these  line*  run  in  tufts  (Fig. 5)  from  thoN,  - 


audi,  however,  as  every  dynamo-electric 
ue,  in  tho  most  general  sense  of  tho  term  as 
now  laid  down,  will  work  as  a  motor,  and  become* 
a  source  of  mechanical  power  when  supplied  with 
elec  trio  currents,  it  is  possible  to  discuss  dynamo- 
electric  machinery  from  the  opposite  points  of  view 
in  serving  the  two  converse  functions ;  in  short,  to 
treat  the  dynamo  on  the  one  hand  as  a  generator,  on 
the  other  hand  as  a  motor. 

It  is  os  a  generator  only  that  the  action  of  the 
)  will  be  considered  in  tho  first  two  of  these 
considerations   respecting  its 
i  a  motor  for  the  third  locturo  of  U>c 


The  Dynamo  In  Theory, 
To  treat  exhaustively  the  theory  of  dynamo- 
electric  machines  would  require  not  one  lecture,  but 
many.  It  would  be  necessary,  moreover,  to  enter 
upon  lengthy  mathematical  and  geometrical  dis- 
cussions, which  would  be  out  of  place  in  the  prcseut 
oourse.  which  is  expected  to  deal  with  subjects  froin 
an  industrial,  rather  than  from  a  purely  scientific, 
aspect.  The  mathematical  theory  of  the  dynamo 
is,  indeed,  very  complex,  and  takes  different  forms 
for  rt«  expression  in  tho  fourclossesof  machine  now 
included  under  theoueuameof  "dynamo."  Forevcry 
different  variety  in  each  of  these  classes,  there  is  u 
fresh  varietv  of  mathematical  symbols.  The  theory 
nf  alternate"  current  machines  is  entirely  different 


Likes  or  Fobce  of  Bak-Maoxet. 


pole  to  the  S.-pointing  pole  of  the  magnet,  invisible 
until  revealed  by  dusting  iron  filings  into  the  field, 
whereby  their  prrseuee  is  made  known,  though  they 
are  always  in  reality  there.  A  view  of  the  magnetic 
field  at  the  pole  of  a  bar-magnot,  as  seen  end-on, 
would,  of  course,  exhibit  merely  radial  lines. 

Now,  every  electric  current  (so-called)  is  sur 
rounded  by  a  magnetic  field,  the  lines  of  which  can 
be  similarly  revealed.    To  observe  them,  a  hole  is 
bored  through  a  card  or  a  piece  of  glass,  and  the 
wire  which  carries  the  current  must  be  passed 

When  iron  filings  are  dusted  into 


through  the  hole. 

the  field,  they  assumo  tho  form  of  concentric  circles, 
showing  that  the  line*  of  force  run  completely 
round  the  wire,  and  do  not  stand  out  in  tufts.  I 
fact,  every  conducting  wire  is  surrounded  by  a  sort 
of  magnetic  whirl.  A  great  part  of  the  energy  of 
the  so-called  electric  current  in  the  wire  consists  in 
these  external  magnetic  whirls.  To  set  them  up 
requires  an  expenditure  of  energy ;  and  to  maintain 
them  requires  also  a  constant  expenditure  of  cnerj 
It  u  these  magnetic  whirls  which  act  on  magiu 


from  position  1  to  position  2  in  Fig.  0,  will  be  to 
generate  currents.  Or,  if  the  motion  be  to  a  place 
where  tho  lines  of  force  run  in  the  reverse  direction, 
the  effect  will  bo  the  same,  but  even  more  power- 

We  may  now  summarise  tho  points  under  con- 
sideration, and  some  of  their  immediate  coins* - 
queucos,  in  tho  following  manner : — 

n  c  .7 . 


1.  A  part,  al  least,  of  tho  energy  of  an  electric 
current  exists  in  the  form  of  magnctio  whirls  in  tho 
space  surrounding  tho  conductor. 

i.  Currents  can  be  generated  in  conductors  by 
setting  up  magnetic  whirls  round  them. 

3  We  can  set  up  magnetic  whirls  in  conductors 
by  moving  magnets 
near  magnets. 

uses  up  a  r-iutinuou«  expenditure  of  energy,  or,  IB 
other  words,  consumes  power. 

6.  To  induce  currents  in  a  conductor,  there  must 
be  relative  motion  between  conductor  and  magnet 
of  such  o  kind  as  to  alter  the  number  of  lines  of  f  oroe 
embraced  in  tho  circuit. 

G.  Increase,  iu  the  number  of  lines  of  force  em- 
braced by  the  circuit  produces  o  current  in  the 
opposite  sense  to  decrease. 

f.  Approach  induens  an  electromotive  force  in  the 
opposite  direction  to  that  induced  by  recession. 

8,  The  more  powerful  tho  magnet  pole  or 
magnetic  field,  the  stronger  will  be  the  current  gene- 
rated (other  things  being  equal). 

•  The  positive  sense  of  motion  round  a  circle  Is  that 
opposite  to  the  scute  in  which  the  hands  of  a  clock  go 
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,  9.  Tbo  more  rapid  tho  motion,  the  stronger  will 
be  the  currents. 

10.  The  greater  tho  length  of  tho  moving  con- 
ductor thus  employed  in  cutting  lines  of  force  (i.e., 
the  longer  the  bars,  or  the  more  numerous  the  turni 
of  tho  coil),  tho  stronger  will  be  the  current,  geno- 

flf  The  shorter  the  length  of  those  parte  of  tho 
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12.  Approach  being  a  finite  process,  the  method 
of  approach  nod  recession  (of  a  coil  towards  and 
from  a  magnet  pole)  must  necessarily  yield  currents 
alternating  in  .Section. 

13.  By  uaiiig  a  suitable  commutator,  all  the 
eurrento,  direct  or  inverse,  produced  during  reces- 


■iorj  or  approach,  can  be  turned  into  the  some  direc- 
tion in  the  wire  that  goes  to  supply  currents  to  the 
external  circuits,  thereby  yielding  an  alraust  uniform 
current. 

14.  In  a  circuit  where  tho  flow  of  currents  is 
steady4  it  mokes  no  difference  what  kind  of  magnets 
are  used  to  procure  the  requisite  magnetic  neld, 
whether  permanent  steel  magueUorclcctro-niagucts, 
self -excited  or  otherwise. 

15.  Hence  tbo  current  of  the  generator  may  bo 
itself  utilised  to  excite  the  magnetism  of  the  field 
magnets,  by  being  caused,  wholly  or  partially,  to 
flow  round  the  field-magnet  coils. 

A  very  lorgenumber  of  dynamo-electric  machines 
have  been  constructed  upon  the  foregoing  principle*. 
The  variety  is  indeed  so  great,  that  classification  is 
not  altogether  cost.  The  classification  which  I  shall 
adopt,  is  one  which  I  have  found  more  satisfactory 
and  fundamental  than  any  other.  I  distinguish 
three  genera  or  main  classes  of  dynamos. 

Class  I.— Dynamos  in  which  there  is  rotation  of 
a  coO  or  coils  in  a  uniformt  field  of  force,  such  rota- 
tion being  effected  (as  in  the  manner  indicated  in 
Pig.  12),  round  an  axis  in  the  plane  of  the  cod,  or 
one  parallel  to  such  on  axis. 

Examples.  Gramme,  Siemens  (Alteneck),  Edi- 
son, Lou  tin,  Burgin,  Fein,  Schuckcrt,  Jurgeuscn 
(Thomson's  Mnusemill-dynamo),  [Brush]. 

Class  II.— Dynamos  in  which  there  is  translation 
of  coils  to  different  parte  of  a  complex  Held  of  vary- 
ing strength,  or  of  opposite  sign.  Most,  but  by  no 
means  all,  of  tho  machines  of  this  class  furnish 
alternate  current*. 

Examples.— Fixii,  Clarke,  Niaudet,  Wallace, 
Farmer,  Wilde,  (alternate),  Sicmeus  (alternate), 
Hopktnson  and  Muiihead,  Thomson  (alternate), 
Gordon  (alternate),  Sirmens-Alteneck  (Disk  Dy- 
namo), Edison  (Disk  Dynamo),  De  Mrritens. 

Class  III.— Dynamos  having  a  conductor  rotating 
to  as  to  produce  a  continuous  increase  in  the  number 
of  lines  of  force  cut,  by  the  device  of  sliding  one 
part  of  the  conductor  ou  or  round  the  magnet,  or  on 
acme  other  part  of  the  circuit. 

ExxirPLES.— Faraday's  Disk-machine,  Siemens'. 
("  Unipolar  "  Dynamo),  Voice's  Dynamo. 

One  machine,  and  one  only,  am  I  aware  of,  which 

■  For  samnt*  that  are  not  steady,  there  are  other  coo- 
afdtrnUons  to  be  taken  into  account,  as  will  bu  shown 
hereafter. 


vOr 


approximately  uniform.  A  Gramme  ring, 
i  dr 


drum  armature,  » ill  wurk  in  a  by  do  means  uni- 
form lipid,  but  is  Adapted  to  work  in  a  field  in  which  ths 
lines  of  force  run  uniformly  from  one  side  to  the  other. 
But  in  such  s  n>M,  a  multipolar  armature  of  many  coils, 
such  as  that  of  Wilde,  or  such  as  is  used  in  the  <  rnunme 
alternate-:  urrtut.  or  in  the  Siemens  alternate-current 
machine,  ii  useless  and  out  of  place.  Indeed,  the  classi- 
fication almost  amounts  to  «ayia|t  that  in  machines  of 
Class  I.  there  is  one  field  of  force  ;  while  in  the  machines 

fcl  leTfMCs'  Is^oInDkxT''  *  ,0KC'  Wb<>1* 


does  not  fall  exactly  within  any  of  these  classes, 
and  that  is  the  extraordinary  tentative  dynamo  of 
Edison,  in  which  the  coils  are  waved  to-and-fro  at 
thu  ends  of  a  gigantic  tuning-fork,  instead  of  being 
rotated  on  a  spindle. 

Suppose,  then,  it  were  determined  to  construct  a 
dynamo  upon  any  one  of  these  plans — say  the  first  ■ 
a  very  slight  acquaintance  with  Faraday's  principle 
and  its  corollaries  would  suggest  tha't,  to  obtain 
powerful  electric  currents,  thu  machine  must  be 
constructed  upon  tho  following  guiding  lines  :  — 

a.  The  fleld-inagncta  should  be  as  strong  as 
possible,  and  their  poles  as  near  together  as  possible. 

4.  The  armature  should]  have  the  greatest  possible 
length  of  wire  upon  its  coils. 

t.  The  wire  of  the  armature  coils  should  bo  as 
thick  us  possible,  so  as  to  offer  little 

rf.  A  very  powerful  steam -engine, 
to  turn  the  armature,  because, 

c.  The  speed  of  rotation  should  bo  as  great  as 
possible. 

Unfortunately,  it  is  impossible  to  miliar  nil  these 
conditions  at  once,  as  they  are  incompatible  with 
on*  another ;  and.  moreover,  there  are  a  great  many 
additional  conditions  to  be  observed  in  the  con- 
struction of  a  successful  dynamo.  Wo  will  deal 
with  tho  various  matters  in  order,  begimiing  with 
the 
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PROF.    TYNDALL  ON  LIGHT 
THE  EYE 

N  Thursday,  lost  week.  Prof.  Tyndall  delivered 
the  first  of  a  course  of  six  lectures  on  "  Light 
and  the  Eye,*1  addressed  to  young  people,  who 
densely  packed  the  theatre  of  the  Royal  Institution. 
Christmas  juvenile  lectures  were  begun,  he  re- 
marked, by  Faraday  exactly  65  years  ago.  Pro- 
bably none  of  the  boys  and  girls  present  hod  ever 
seen  Faraday.  If  they  had  seen  him  they  would 
not  soon  have  forgotten  him,  and  he  was  no  d  oubt 
well  remembered  by  the  boys  and  girls,  now  men 
and  women,  who  had  the  privilege  of  hearing  him. 
When  he  was  getting  on  to  70  he  used  still  to  call 
himself  a  "  juvenile,''  and  so  Faraday  was,  for  his 
heart  never  grew  old.  He  always  tried  to  make 
this  Christmas  course  as  simple  as  possible,  and. 
Professor  Tyndall  added,  he  would  himself  try  to 
follow  bis '  predecessor's  example.  Ho  should, 
therefore,  address  himself  to  the  youngest  of  his 
hearers ;  but  to  enable  the  older  boys  ana  girls  pre- 
sent to  go  more  deeply  into  the  subject,  if  they 
wished  to  do  so,  he  had  placed  in  the  hands  of 
overy  one  of  them  his  "  Notes  on  Light,"  which  he 
took  great  pains  to  write  briefly  and  clearly  some 
years  ago.  Tho  sun,  of  course,  was  our  oldest 
source  of  light.  We  did  not  know  when  tire  was 
tint  discovered  by  human  beings.  It  must  have 
been  long  before  history  began  to  be  written,  and 
it  was  probably  first  used  as  a  source  of  heat,  and 
not  until  some  time  afterwards  as  a  source  of  light. 
The  means  of  illumination  employed  at  the  present 
hour  in  certain  parte  of  Ireland  and  Scotland  were 
very  primitive.  They  took  a  common  rush  and 
peeled  it  so  as  expose  the  soft,  spongy  pith,  leaving 
a  narrow  strip  of  the  peel  behind,  so  as  to  hold  the 
pith  together.  Tallow  was  then  melted  in  a  pan, 
and  they  passed  the  peeled  rush  through  the  liquid 
grease,  thus  we  had  the  rushlight  employed,  the 
lecturer  believed,  to  this  hour  in  many  ports  of  tho 
United  Kingdom  It  was  soon  found  that  after  tho 
first  grease  cost  had  hardened  the  rush  could  be 
dipped  again,  and  covered  a  second  time  with  tal- 
low. The  process  being  repeated,  a  good  thick 
stem  of  tallow  sorrounded  tho  central  rush,  and 
there  on  tho  table  they  had  lighted  rushlights  of  the 
kind.  We  hod  now  advanced  from  tallow  to  wax, 
to  stearine.  and  paraffin,  as  they  saw,  and  had  thus 
wonderfully  improved  candles.  Wax  must  have 
been  thus  used  in  Swift's  time,  for  in  a  famous 
fable  the  witty  Dean  makes  tho  bee  boost,  to  tho 
confusion  of  the  snider,  that  whatever  his  own  bu.iv 
tribe  had  got  had  been  gained  by  infinite  labour  and 
research,  and  by  ranging  through  every  comer  of 
nature,  tho  difference  between  bees  and  spiders  be- 
ing that,  instead  of  dirt  and  poison,  tho  bees  had 
rather  chosen  to  All  their  hives  with  honey  and  wax, 
thus  furnishing  mankind  with  tho  two  noblest  things 
—sweetness  and  light.  It  was  experimentally  shown 
that  tho  unprotected  flames  from  our  candles,  gas, 
and  paraffin  lamps  emit  much  smoke,  which  was 
eliminated  when  a  draught  was  created  by  tho  use 
of  a  chimney.  The  brilliant  Kmprma  [amp  was 
smokeless  though  without  a  chimney,  the  draught 
being  produced  by  an  ingeniously  contrived  fan. 
Exceedingly  hot  dames  baa  been  discovered  which 
gave  hardly  any  light  until  some  solid  body  was 
placed  in  the  flame.  Such  a  flame  was  that  of  hy- 
drogen gas,  which,  however,  at  once  became  highly 
luminous  when  a  platinum  wire  was  plunged  into 
it.  In  the  same  flame  a  pipe-shank  was  quickly 
raised  to  a  white  heat.  Still  more  intense  was  the 
oxy-hydrogen  flame,  as  was  shown  by  the  instant 
dissipation  of  a  small  round  file  into  a  shower  of 
sparks,  and  of  which  the 


early  illustration.  The  fact  that  a  platinum  wmi 
becomes  more  and  more  intensely  incandescent  bv 
the  passage  through  it  of  repeated  electric  currents 
had  .been  known  for  three  quarters  of  o  century. 
But  it  was  only  tho  other  day  that  he  saw  at  tho 
Crystal  Palace  how  admirably  it  hod  be  en  turned  to 
account  inthc  Lewis  lamp.  (See  p.JH:5,  Vol. XXXV.) 
The  platinum  was  here  wrought  into  an  extremely 
fine  gauze,  of  which  the  inventor  mode  a  little  cage, 
patting  into  it  a  very  hot  flame,  and  producing  tho 
very  brilliant  light  which  they  now  saw.  Swan' 
carbon  fibre  was  ignited  in  three  groups  by  a  1 
of  60  cells,  and,  the  gas  having  been  extine 
the  theatre  was  afterwards  illuminated  by  the  Swan 
lamps  presented  to  the  '**l1H  lllllll  Mttf  ml  months 
ago.  Tho  light  used  for  the  next  experiments. 
Prof.  Tyndallexplained,  would  dazzle  the  audience 
too  much  if  placed  naked  before  them,  but  he  would 
cause  it  to  stamp  its  own  image  upon  the  screen. 
The  image  of  a  pair  of  carbon  points  was  then 
shown  as  passed  through  a  pinhole  first  and  after- 
wards through  a  lens.  A  whole  regiment  of  such 
points  was  next  seen  to  be  transmitted.  The  re- 
bound of  light  on  striking  a  smooth  surface  was  de- 
monstrated. The  beam  of  light  passed  through  tho 
pinhole  and  could  not  be  itself  seen,  but  only  tho 
particle*  of  dust  in  the  air  which  were  illuminated 
by  it.  On  burning  this  dust  with  a  spirit-lamp, 
buck  specks,  like  smoke,  were  produced  by  tho 
flame,  which  yet  was  smokeless.  The  law  known  to 
the  ancients,  of  tho  equality  of  tho  angle  of  inci- 
dence to  the  angle  of  reflection,  was  demonstrated 
by  ingenious  apparatus,  devised  by  the  lecturer's 
assistant,  Mr.  Cottrell.  An  experiment  of  the  same 
kind  as  that  by  which  Professor  Pepper  product  <! 
the  well-known  ghost  illustrated  the  relation  be- 
tween transmitted  and  reflected  light.  Between  tho 
busts  of  Newtou  and  Lord  Bacon  was  introduced, 
by  an  optical  illusion,  that  of  Mary  Bomerrilit. 
The  exputnation  of  the  law  of  the  kaleidoscope,  and 
of  tho  laws  of  reflection  from 
mirrors  followed. 

On  Saturday  hut  Prof.  Tyndall  delivered  tho 
second  lecture  of  the  course,  the  theatre  being  again 
crowded.  The  lecturer  stated  that,  according  to  Kon- 
cault's  later  experiments,  the  velocity  of  light  was 
more  than  iKo.OOX)  miles  a  second.  Tins  would  he  tbo 
distance  run  in  2J8  days  by  an  express  train  travel- 
ling day  and  night,  at  the  rate  of  30  miles  an  hour. 
A  word  on  shadows  and  penumbras  or  half -shadows 
followed,  illustrated  by  simple  experiments.  Owing 
to  tbe  motion  of  light  in  a  right  line,  opaque  bodies 
were  found  to  cast  shadows.    A  wand  was  fixed 
upright  on  the  table  with  the  flame  of  an  Empress 
lamp  turned  edgeways  upon  it.    The  dark  shadow 
was  at  onoe  visible  on  the  screen,  but.  us  was 
pointed  out,  there  was  no  penumbra.    But  on  turn- 
ing the  flame  face  onwards  the  shadow  was  dark 
at  tho  core  only,  with  a  parallel  streak  of  fading 
penumbra  ou  each  tide.    When  tho  light  emanated 
from  a  point,  the  shadow  of  a  spin  re  placed  in  tho 
light  was  a  divergent  cone.   The  bearing  of  thrtsc 
and  other  simple  facts  on  the  phenomena  of  eclipses 
was  illustrated  by  diagrams.   The  law  af  actual 
inversion  of  the  image  iu  a  mirror  Dr.  Tyndall 
demonstrated  in  its  moat  elementary  form  by  culling 
attention  to  tho  change  in  direction  of  the  parting 
of  his  own  hair  as  reflected  in  a  looking-glass.  Tic. 
next  spoke  of  refraction,  which  he  expounded  with 
constant  reference  to  what  is  known  as  Brooke's 
model,  illustrative  of  what  happens  when  a  ray  of 
light  passes  from  air  into  water.    He  showed  that 
there  was  a  limiting  angle  answering  to  the  par- 
ticular obKquity  which  caused  tbe  ray  to  groxe  the 
surface  after  quitting  tho  water.  It  was  next  asked 
what  become  nf  the  rays  haviug  a  greater  obliquity 
than  that  answering  to  the  limiting  angle.  The 
diagram  would  show  that  they  never  left  the  water 
at  all.  but  were  totally  reflected  at  the  surface, 
where  air  and  water  touched.   The  verification  by 
experiment  followed,  demonstrating  the  phenome- 
non of  total  reflection  in  tho  circular  cell,  with  the 
help  of  the  rectangular  prism.   The  carbon  points 
having  been  inverted,  a  beam  of  light  was  next  de- 
flected at  right  auglia  to  itself,  teaching  that  when 
light  passing  through  water  strikes  very  obliquely 
tho  surface  where  air  and  water  meet  it  cannot 
escape  from  tbe  water.   Supposing,  said  the  lec- 
turer, ho  lot  wnter  spout  from  the  vessel  to  which 
ho  pointed,  and  supposing,  further,  that  by  means 
nf  a  little  glass  window  at  the  bock  of  the  vessel,  ho 
sent  a  Imam  of  light  through  the  water,  concen- 
trating it  upon  the  orifice  through  which  the  water 
flowed,  that  beam  would  strike  the  surface  of  the 
jet  of  water  so  obliquely  that  it  could  notescapo 
from  tho  water  but  would  be  carried  down,  thus 
making  the  jet  look  like  molten  metal.    The  illu- 
mination of  the  liquid  vein  by  internal  reflection 
and  with  rays  of  various  colours  was  then  given, 
and  was  received  with  rapturous  applause.    1  "h« 
different  kinds  of  lenses  were  described,  and  their 
applications  experimentally  illustrated.    In  tho 
magic  lantern,  to  which  Dr.  Tyndall  soon  passed, 
there  was  a  combination  of  lenses.    One  was  used 
purely  for  the  purpose  of  illumination,  the  others 
for  tho  reproduction  of  the  illuminated  object  in  tho 
image  on  the  screen.   The  slides  used  for  the  magic 
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and  icebergs.  Before  concluding.  Dr.  Tyndall  mU, 
he  wished  to  make  in  their  pretence  an  experiment 
ou  sound,  bearing  directly  on  his  subject.  He  had 
there  n  gas  weightier  than  air,  a  gas  through  which 
sound  moved  mure  slowly  than  through  air.  Thia 
gu,  culled  uitroua  oxide,  would,  ho  expected,  art 
upon  sound  exactly  as  a  convex  lens  acted  upon 
light  Ho  had  also  another  gas  much  lighter  than 
air.  and  through  which  sound  travelled  more 
swiftly  than  through  air.  This  latter  gas,  called 
hydrogen,  would  prove,  he  thought,  the  direct  con- 
verse of  the  heavy  gas.  The  professor  then  applied 
C.w  sound  lensi*,  as  he  styled  them,  experiment- 
ally. Having  sliowu  the  sensitive  thuue,  and 
iltustrat  >1  its  bcliuviour,  he  brought  it  near  to  the 
Hiring  point,  when  the  reed  sounded.  He  next 
brought  a  bubble  of  nitrous  oxide  in  front  of  the 
ivi  l.  The  heavy  gas  acted  like  a  condensing  lens, 
;  the  sound  converge  upon  the  flame,  and 


i  ii. :'.  t  nan  aii.l  r  :ir  lb?  next  oxpi  ritm  ntcd 
with  the  other  gas,  first  augmenting  the  pressure 
ou  the  gas-holder  outside,  sons  to  make  the  flame 
flare  when  the  rocd  sounded.  He  then  introduced 
hiA  light  hydrogen  lens.  This  gas  at  once  scattered 
the  rays  of  sound,  so  that  the  flaring  flume  was 
immediately  stilled.  Lastly,  he  shook  in  front  of 
table  both  the  heavy  bubble  and  the  light 
bubble,  when  the  one  fell  to  the  floor  and  the  other 
rue  to  tl.e  cilitig.  Thia  experiment,  he  said,  was 
important,  because  it  showed  that  the  waves  of 
sound  could  bo  rcfiacted,  like  light,  and  this  pre- 
pared u»  f  >r  the  result  that  light  also  might  be  due 
t  >  wive  motion.  He  said  he  dimmed  this  a 
•Inking  and  beautiful  experiment. 


SOLDERING  WITHOUT  AN  IRON. 

MIKE  following  method  for  soldering  without  the 
use  of  a  soldering  iron  is  given  in  the  T'.h  - 
n  '■.  — The  parts  to  be  joined  an-  made  to  fit 
accurately,  either  by  filing  or  ou  a  lathe.  The  sur- 
faces are  moistened  with  the  soldering  fluid,  a 
smooth  piece  of  tinfoil  laid  on,  and  the  jsieoes 
pressed  together  and  tightly  wired.  The  article  is 
thru  heat.il  over  the  fire  by  means  of  a  lamp  until 
too  tinfoil  melts.  In  this  way  two  pieces  of  brass 
.an  !«•  soldered  together  so  mcelv  Unit  the  joint  can 
scarcely  be  found. 

With  good  soft  solder,  nearly  all  kinds  of  solder- 
ing can  be  done  over  a  lamp  witbout  the  use  of  a 
"bit."  If  several  places  have  to  be  soldered  on 
the  lama  piece,  it  is  well  to  use  solder  of  unlike 
fusibility.  If  the  first  piece  is  soldered  with  fine 
solder  composed  of  2  parts  of  lead.  1  of  tin,  and  2  of 
bismuth,  there  is  no  danger  of  its  melting  when 
another  place  near  it  is  soldered  with  bismuth  sol- 
der, made  of  4  part*  of  lead.  4  of  tin,  and  1  of  las- 
m'lth,  for  their  melting  points  differ  so  much  that 
thr  former  will  not  melt  when  the  latter  does. 
Many  solders  du  not  form  any  malleable  coin- 

I  mi  ill 

In  soldering  together  brass,  copper,  or  iron,  hard 
a  lder  mint  be  employed  :  for  example,  a  solder 
ini.ie  ot  equal  parts  of  brass  and  sdver.  For  iron, 
copper,  or  bran  of  high  melting  point,  a  good  solder 
is  obtained  by  rolling  a  silver  coin  out  thin,  for  it 
furnishes  a  tenacious  compound,  and  one  that  is  not 
t <a  expensive,  since  silver  stretches  out  well. 
h  rax  is  the  best  flux  for  luinl  soldering.  It  dis- 
s  >h-es  the  oxides  which  form  ou  the  surface  of  the 
metal,  ami  protects  it  from  furthercxidation,  so  that 
the  solder  mm™  into  actual  contact  with  tlie  snr- 
i.ieo,  of  tlie  metal.    For  soft  soldering,  the  well 


tion  to  the  digestion,  and  in  fact  introduce  the  mini- 
mam  quantity  of  ballast  into  tbo  human  frame.  Dr. 
Kbnig,  of  Monster,  considers  that  the  fact  of  large 
maws  of  population  living  on  rice  is  easily  ac- 
counted for,  and  in  summing  up  the  information 
eollocted  upon  the  subject,  Professor  Voit  remarks 
that  potatoes,  when  consumed  in  excessive  quantity, 
fail  to  nourish  the  frame  effectively,  make  the 
blood  watery,  and  render  the  muscles  weak. 
Apart  from  the  subject  dealt  with  in  the  table 
drawn  by  I  i-ofessor  Voit,  the  question  of  the  re- 
lative nutritive  value  of  rice  and  potatoes  has  been 
investigated  by  Dr.  Konig,  who  is  of  opinion  that 
if  similar  quantities  of  both  articles  are  compared, 

lue  of  the 


the  former  possesses 
latter  in  reaflv  nutril 


four  times  tbo 


known  fluid,  made  by  saturating  equal  parts  of 
water  and  hydrochloric  acid  with  line,  is  to  be  used. 
In  using  common  solder  rosin  is  the  cheapest 
b'Ht  flux.  It  also  has  this  advantage,  that  it  doe 
ru.it  the  articlo  that  it  is  used  on. 


NUTRITIVE  PROPERTIES 
OF  RICE. 

rPHE  ir-crease  in  the  consumption  of  rice  ha* 
J.  lately  attracted  the  attention  of  several  men 
or  science  in  Germany,  and  amongst  other  investiga  - 
lions,  an  attempt  has  been  made  by  Professor  Voit 
'  ••••  rerth«  relatm  raw  ity  which  various  I  rms 
of  nourishment  possess  of  being  ineortiorBted  into  the 
sritem.  He  lias  drawn  up  the  following  table  of 
th>-  percentage  which  remains  in  the  body,  and  of 
that  which  leaves  it  :  — 


sally  nutritive  properties  It  is  also  re- 
marked that  the  introduction  of  rice  as  a  substitute 
for  potatoea  is  facilitated  by  the  fact  that  no  such 
variation  take*  place  in  its  quality  as  is  the  case  with 
the  potato,  which  is  liable  to  be  materially  in- 
fluenced by  the  i 
Latittt. 


J'1"**   9*7     ...  3.1 

Wee      Ml      ...  *t» 

Wiit"  bread   till      ...  M 

Mai»   «is    ...  rr 

Potatoes    to  j      ...  »S 

Mils    shll  n  i 

HUi-lc  bread   w  s      ...      |]  » 

According  to  tlwso  results  (the  lirrmrr  It stn.it IMaU 
remarks)  meat  and  nee  leave  the  smallest  amount  of 
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Hartnack's  objectives.  The  only  difficulty  was  to 
get  the  whole  of  the  field  illuminated  ;  but  it  was 
not  really  necessary,  in  by  far  tlie  larger  number 
of  cases,  to  use  more  than  the  central  part  <>t  the 
field,  which  oould  always  be  illuminated. 

Mr.  James  Smith  said  that  in  working  with  high 
powers  under  the  binocular,  he  hail  always  found  it 
of  great  advantage  to  use  a  finely-ground  glass 
slide  under  the  slide  on  which  the  object  was 
mounted.  This  he  illuminated  by  using  a  Kcllncr 
eyepiece  under  the  stage,  bringing  the  image  of  the 
flame  into  focus  on  the  ground  slide.  If  a  I  4 in.  or 
an  sin.  were  used  under  ordinary  circam»tanre», 
tlie  black  division  across  the  field  was  seen  :  but 
the  ground  glass  seemed  to  obliterate  this  entirely. 
He  generally  used  a  piece  of  very  pale  blue  glass, 
ground  on  the  upper  surface. 

Mr.  Stewart  referred  to  tho  importance  of  approxi- 
mating the  back  leus  of  tho  objective  to  the  bino- 
cular prism.  With  tho  ordinary  Wenham  prism, 
they  were  limited  to  powers  of  400  to  500 ;  but 


ROYAL  MICROSCOPICAL  SOCIETY. 

THE  third  meeting  of  the  session  of  this  society 
was  held  on  the  13th  ult.  at  King's  College, 
Strand,  James  ULaishcr,  Esq.,  F.B.S.,  in  tho 
chair. 

The  Chairman  gave  notice  that  the  next  meeting 
would  be  made  special, for  the  purpose  of  admitting 
of  the  nomination  of  Prof.  P.  Martin  Duncan  as 
President  for  a  third  year  in  succession— a  proposal 
which  he  felt  sure  would  be  received  with  entire 
satisfaction. 

Mr.  G.J.  Dowdeswell  read  a  paper  descriptive 
of  a  specimen  exhibited  under  a  microscope  in  the 
room,  of  the  lung  of  a  septiaemic  mouse.  In  reply 
to  a  question  from  the  Chairman,  Mr.  Dowdeswell 
said  that  the  object  was  exhibited  under  an  objective 
of  1  2&in.  and  a  No.  3  eyepiece  giving  a  power  of 
J.oOi)  diameters. 

The  Chairman  thought  the  experiments  ilasjmrssd 
were  very  important,  from  tho  fact  of  their  having 
been  conducted  under  such  high  powers.  Investi- 
gations of  this  kind  required  an  amount  of  time  and 
a  delicacy  of  manipulation  which  might  well  make 
tho  society  grateful  to  any  ono  who  bestowed  upon 
them  the  necessary  atteutiou.  He  was  very  glad 
that  Mr,  Dowdeswell  intended  to  continue  the  same 
line  of  investigation,  and  that  he  had  promised 
they  should  hear  the  results  of  his  further  re- 
searches. 

Mr.  t-'risp  exhibited  (I)  Marten's  bull-jointed 
mil  row-ope  ;  (2)  Hartiiack's  (or  Recklinghausen's) 
demonstration  microscope  ;  and  (-1)  the  latest  form 
of  Mr.  K.  11.  Griffith's  club  microscope. 

Mr.  F.  Kitten's  paper  "Gn  Binocular  Vision  in 
the  Study  of  the  Diatomaccn)  "  was  road. 

Mr.  Beck  said  that  with  reference  to  the  opening 
remarks  of  tlie  author  on  the  value  of  binocular 
over  monocular  vision,  he  could  fully  bear  out  all 
that  had  been  said.  A  valuable  means  of  convin- 
cing anyone  who  was  sceptical  on  the  subject  was 
to  bo  found  in  a  slide  of  A  w/aoi/own*,  and  he  re- 
membered that  when  liis  brother  Richard  showed 
this  diatom  to  Mr.  Tuffen  West  for  the  first  time 
under  the  binocular,  that  distinguished  draughts- 
man looked  at  it  for  some  time  in  silence,  and  then 
suddenly  j  umping  up  exclaimed,  ' '  All  the  drawings 
of  diatomacea  which  I  have  done  will  have  to  be 
done  over  again."  In  the  earlier  drawings  of 
AiarAifidiK'u  the  idea  was  that  tlie  markings 
were  different  ou  the  two  sides.  His  brother  was, 
however,  the  first  to  show  that  the  external  surface 
was  a  beautiful  curve,  tho  interior  being  full  of 
holes,  which  could  only  bo  seen  under  tho 
binocular. 

Dr.  Wallich  said  he  could  fully  confirm  the  state- 
ment that  nothing  showed  diatoms  so  well  as  the 
binocular.  Indeed,  from  a  study  of  these  objects, 
extending  over  many  years,  he  could  sav  that  it 
was  uttery  impossible  to  see  them  in  any  other  way. 
In  one  of  the  drawings  of  Bp4rt»U»  he  observed 
that  Mr.  Kitton  had  uot  noted  the  unsyin metrical 
formation  consisting  of  a  little  dot,  which  was 
generally  surrounded  by  a  slight  ridge  ou  one  side 
ouly.  It  occurred  in  //»<*7wiri  and  many  of  the 
discoidsl  forms,  and  though  often  seen,  he  had 
never  been  able  vet  to  detect  what  this  peculiar 
structure  was.  It  would  be  of  advantage  if  someone 
would  set  to  work  to  determine  tho  point.  It 
seemed  to  him  to  have  something  to  do  with  tho 
communication  Is-tween  adjacent  frustulee. 

Mr.  Crisp  said  that  Mr.  Kitton  luid  proved  con- 
clusively tlie  superiority  of  tho  binocular,  in  that 
he  had  shown  the  true  form  of  diatoms,  which 
had  previously  been  misinterpreted  by  most  ex- 
perienced observers  after  observation  with  the 
monocular. 

Dr.  Wallich,  in  reply  to  Mr.  Badcoek.  stated 
that  in  examining  these  objects  under  high  powers, 
he  used  the  thinnest  slide  he  could  find  and  the 
lass.    Generally,  he  used  one  of 


tho  Stephenson  arrangement,  it  was  quite 
to  work  with  a  1  '25iu.  There  seemed  still  to  be 
who  appeared  to  think  that  the  binocular 
was  a  mere  toy.  It  was,  however,  of  really  great 
importance,  especially  whon  working  on  an  exceed- 
ingly transparent  object,  where  the  inner  mem- 
branes could  be  seen  distinctly  separated  from  those 
above  them,  or  in  tracing  out  fine  nerve-fibres, 
which  passing  over  or  under  each  other,  could  lie 
resolved  in  a  way  which  was  entirely  impossible  by 
any  other  means. 

Mr.  Crisp  pointed  out  the  means  that  had  been 
adopted  for  using  tlie  Wenham  prism  with  the 
higher  powers  by  fitting  it  into  a  tubo  which  oould 
be  passed  inside  the  objective. 

Mr.  Beck  believed  they  were  only  as  yet  in  the 
infancy  of  the  subject  of  the  binocular  microscope, 
and  ho  looked  forward  to  the  time  whon  much  more 
attention  would  be  paid  to  its  construction,  and 
particularly  to  the  question  of  ascertaining  what 
was  tlie  proper  relative  distance  lie t ween  tlie  objec- 
tive and  the  Wenham  prism.  If  the  attention  of 
opticians  were  more  directed  to  the  best  point  at 
which  the  prism  should  be  placed  to  get  the  futl 
field  without  adventitious  aid  in  the  wav  of  illu- 
minators, improved  results  would  no  doubt  be  ob- 
tained. Ho  believed  that  the  binocular  was  the 
microscope  which  would  be  used  in  the  future. 

Dr.  Wallich  said  that  with  reference  to  gro 
glass,  he  might  mention  Unit  some  time  ago  he  acci- 
dentally found  some  glass  which  had  been  near  a 
guttapercha  bottle  of  hydro-fluoric  acid,  the  fumes 
of  which  had  acted  upon  the  glass  and  frosted  it  in 
a  far  finer  manner  than  could  be  done  with  the  finest 
emery  powder.  The  condenser  he  used  was  the 
ordinary  "Gillett,"  with  which  he  hud  no  difficulty. 
Another  thing  which  he  found  very  useful  with  trie 
bull's-eye  condenser  was  to  fix  a  piece  of  light-blue 
glass  on  the  near  side  of  it.  The  light  from  this 
was  so  good  that  be  could  confidently  recommend 
the  plan. 

Dr.  Gibbcs  said  he  could  corroborate  all  that  had 
been  said  on  the  subject  of  the  binocular,  and  especi- 
ally its  value  when  used  with  a  1  12in.  in  examining 
those  very  minute  parasites  to  which  Ids  attention 
had  been  given,  as  it  enabled  him  at  once  to  sec 
whether  thev  were  outside  or  inside  the  tissue. 

Mr.  Dreylus's  note  was  road,  describing  a  safe 
method  of  packing  slides  in  a  cabinet  for  railway 
and  sea  transit. 

The  mooting  was  then  adjourned  to  Jan.  10. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Electric  latch  tin*  from  Batteries  —  Electric 
lighting  on  a  large  scale  by  means  of  batteries  has 
recently  been  carried  out  in  Paris.  The  Comptoir 
d'Escompto  is  lighted  by  SO  arc  lamps,  Siemens 
and  Gravier's,  and  100  Swan  lamps,  the  current 
being  supplied  by  Jarriant  and  Grenet's  bichromate 
batteries.  Tho  reason  for  employing  this  an- 
tiquated means  of  carrying  out  the  'lighting  of  the 
place  is  stated  to  bo  because  no  engine  or  gas  motor 
is  allowed  on  the  premises  for  fear  of  fire.  There 
are  bo  batteries  of  48  cells  in  use,  each  feeding  an  arc 
lump  or  a  group  of  from  8  to  10  incandescent  lamp*. 
The  E.M.F.  of  each  battery  of  10  cells  is  about  82 
volts,  and  the  current  24  amperes.  Messrs.  J arriant 
and  Grenet  estimate  that  each  battery  in  full  work 
develops  energy  equal  to  one  ami  a  half 
power.  Theliquid 
special  compre 
pipes. 

BoUlnsr  Sloe  — A  correspondent  of  the  Mtllfr 
•ays:— Just  put  the  rice  into  boiling  water,  with  a 
little  salt,  and  let  it  boil  20  minutes  ;  strain  the 
water  away,  dash  it  over  with  cold  water,  and 
strain  once  more  ;  put  the  rice  back  again  into  the 
saucepan  and  cover  with  a  cloth,  ana  let  it  stand 
near  the  fire  until  required  for  dishing  up.  Thus 
prepared,  it  is  a  delicious  dish.  We  used  to  take 
four  times  the  time  and  ten  tiroes  the 


in  the  latteries  isrenewed  by 


with  rice  prepared  as  above. 


tho  least 
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ACCOUDIXG  to  an  cphemeris  computed  from 
Mr.  S.  C.  Chandler's  •  It  meet.-,  of  the  great 
«MMt  >hii-h  we  note  is  now  dc«ignatcd  e  18K2), 
the  following  an-  tho  positions  for  tl 
given  at  Berlin  midnight 

H  A  B.  Dm. 

Jsu.  n    eh.  sum.  5|«.       jjk>  2j -f 
8     «     R.I      4A  art  OH 

to  «  «*  sa  ii7  m-*j 
li    6    41     M         «  76 

For  Home  date.  Greenwich  midnight, 
ephemeria  gives : — 

S  Deo. 
M3-  s»  | 

at         V  8 

There  may  be  some  slight  errors,  but  the  figures 
given  will  enable  the  coun  t  to  bo  found  in  the 
telescope  without  mueh  difficulty,  provided  Uio 
weather  is  favourable. 

Prof.  AnwcTM,  director  of  one  section  of  the 
German  Transit  of  Venus  Expedition,  that  sta- 
tioned nmr  Punta  Arenas,  South  America,  has 
been  especially  successful  in  taking  good  photo 
graphs  and  making  numerous  measurements. 

31  r.  Cooper,  of  Chirminster,  Dorset,  sends  us 
two  capital  little  photographs  of  the  transit  taken 
with  a  12jin.  uie-ilvi -red  mirror  of  Uft.  Cin.  focus. 
The  times  are  J. 15  and  2.46  p.m.,  when  the 
pLinet  was  just  ut  internal  contact,  and  udvanccd 
about  four  diameters  on  the  sun's  disc. 

The  60th  year  of  the  "  Annuaire  do  l'Obser- 
vabjire  Royal  de  Itruxelhs"  finds  the  useful 
little  green  book  thinner  than  usual,  Resides  the 
regular  astronomical  matter,  there  are  few  papers 
of  inteiest ;  but  M.  Xiesten  givesa  useful  "tal  ' 
de»e, .mites,-  and  M.  Ficvez  haau  short  paper 
-the  great  comet. 

The  facts  aliout  the  wonderful  eight  horse 
IK>wLr  electric  light  at  Milwaukee,  which  was 
run  by  the  magnetic  storm,  appear  to  be  tliat  an 
■light -candle  Edison  lamp  wits  attached  to  the 
telegraph  wire  and  to  oarth,  that  the  auroral 
current  did  actually  work  it,  but  onlr  to  about 
half  its  capacity.  An  eight-candle 'lamp  re- 
quires about  J  horse-power  to  fully  develop  it. 

The  South  Rmncepcth  Colliery  has  thoeloctrie 

light  in  some  of  the  underground  workings  

vu.,  the  shaft,  the  sidings,  stable,  and  engine- 
house.  The  system  adopted  is  the  Maxim- 
\\  cston,  and  as  soon  as  another  engine  is  ready 
the  whole  of  the  surface  works  will  be  lighted  bv 
electricity. 

At  the  Trafalgar  Collieries,  Forest  of  Dean, 
swiuc  oi  the  pumping  is  done  bv  electricity.  The 
arrangements  are  under  the  tiro  of  Mr.  A.  Le 
Xevo  Foster,  managing  director  of  the  Pyramid 
Electric  Company,  The  motor  is  worked  from  a 
dynamo  at  the  surface,  the  wires  being  tuken 
■down  the  shaft  and  along  the  workings  for  a 
distance  of  600  yards.  The  total  vertical  lift  of 
the  elcttrically-diiven  pumps  is  116ft.,  and  the 
wilier  is  forced  through  pipes  600  yards  in 
length  to  the  bottom  of  the  shaft,  whence  it  is 
lifted  by  ordinary  steam-pumps, 

Wt  have  received  the  I'rocoodings  of  the 
American  Society  of  Mie-roscopists  at  the  fifth 
annual  mooting  held  at  Elmira  last  August,  it 
contains  several  interesting  and  valuable  lwpcrs 

F^lLmKtmi£^a^^^ 
The 


is  the  superior  quality  of  the 


however,  he  admits, 
flour. 

Tho  Chicago  and  Grand  Trunk  Railway  have 
added  ten  powerful  passenger  engines  to  its'  stock, 
the  chief  merit  of  which,  so  far  as  American  en- 
gines an,  concerned,  is  that  they  do  not  emit 


the  dredging 
in 


'table 
ron 


will 


I  report  of  tho  Department  of  Mines, 
New  South  Wales,  shows  that  there  is  a  promise 
of  a  prosperous  future  for  tho  colony  when  its 
mineral  wealth  comes  to  be  fully  utilised.  The 
publications  issued  by  tho  Government  aro  of 
grcut  benefit  to  all  interested,  especially  a  thick 
quarto  we  have  before  us  containing  elaborate 
report*  on  the  mineralogy  and  geology  of  the 
colony. 

No.  23  of  Ole  MuifraUgittl  Magazine  contains 
a  pujier  on  some  minerals  from  the  Sodalito- 
Sytnite  of  South  Greenland,  and  another  instal- 
ment of  Prof.  Meddle'*  "Geognosy  and  Mine- 
ralogy of  Scot  bind.' 1  " 

Mr.  W.  X.  Hill,  writing  to  the  Mitlrr,  sug- 
gests that  the  "  budnet*  "  of  Ixindon-mudu  bread 
is  duo  to  the  water,  lie  has  procured  samples  of 
the  water  supplies!  in  Vienna  and  Paris,  and 
finds  carbonates  of  magnesia  and  lime  and  sul- 
phate of  lime  much  in  excess  of  the  qu 
found  in  London  water.   The  principal 


According  to  tho  T,utft,  a  "  new  and  valuable 
use  has  been  found  for  oyster- shells."  It  has 
been  "  discovered  "  that  the  shells  make  a  capital 
foundation  for  oyster-beds. 

Prof.  Verrill,  speaking  of  the  position  assigned 
to  the  Gidf  Stream  on  maps  or  charts,  says  that 
it  is  placed  too  far  from  the  shore  by  30  or  40 
miles.  Tho  dredges  have  never  brought  up  any 
evidence  of  the  existence  of  dead  vertebrates, 
and  the  only  evidence  of  man  was  an  indiarubber 
doll.  The  fact  is  notublc 
was  made  in  tho  track  of 
bearing  on  the  value  of 
geology. 

At  the  last  winter  conversazione  of  the  Iloynl 
Microscopical  Society  great  interest  was  mani- 
fested in  an  exhibition  of  the  electric  light  ap- 
plied to  microscopical  illumination.  Thuarrange- 
mcnt  was  the  device  of  Mr.  C.  II.  Steam  (who  ex- 
hibited it),  and  consisted  of  two  minute  Swan  in- 
candescent lamps,  one  applied  beneath  the  stage 
and  tho  other  above  for  opaque  objects.  The 
lamps  were  so  small  that  they  could  bo  brought 
quite  close  to  tho  object,  and  the  illumination  thoy 
affonlcd  wus  very  brilliant.  A  small  battery 
was  used  with  the  Limp ;  but  we  understand  that 
Mr.  .Stcnrn  is  experimenting  with  the  view  of 
using  a  small  dynamo,  driven  by  clockwork,  sc 
as  to  g.  t  riil  of  tho  inconvenience  attendant  upon 
the  battery.  He  proposes  to  mid  u  paper  on 
the  subject  at  the  next  meeting  of  the  society. 

Tie  determination  of  vapour  densities  is  dis- 
cussed by  llerr  Victor  Meyer  in  a  recent  jwiwr 
to  the  Berlin  Chemical  Soc  iety.  He  expresses 
pleasure  at  tindtug  bis  air-displacement  method 
largely  adopted  in  laboratories,  and  states  that  it 
was  meant  only  for  substances  boiling  above 
440'  C,  and  such  as  attack  mercury  and  Wood's 
metal.  For  lower  temperatures,  it  has  not  the 
absolute  accuracy  of  the  methed  of  Dumas,  Gay- 
Lussac,  and  Hofmann,  and  of  the  authors'  (two) 
own,  depending  on  displacement  of  Wood's  metal 
nd  of  mercury.  He  Rives  these  rules : — (1)  For 
substances  which  do  not  boil  higher  than  aliout 
2t>0",  and  boar  heating  to  about  SO'  over  their 
uling-pcunt,  the  Merer  mcrcury-displai'cmcnt 
aethod  is  applied.  Water,  xylol,  aniline, 
thylic  and  amylic  benzouto,  and  diphcnylamin* 
serve  as  heating  agents.  (2)  Substances,  which 
at  atmospheric  pressure  arc  not  volatile  un- 
decomposcd,  or  do  not  bear  heating  over  tho 
boiling-point,  if  thoy  do  not  boil  higher  than 
310*,  and  do  not  act  on  mercury,  are  examined 
by  Hofmann's  method.  (3)  For  substances 
difficultly  volatile,  not  acting  on  metals,  and 
boiling  between  '260'  and  tho  Meyer  method, 
depending  on  displacement  of  Wood's  alloy,  is 
used.  (4)  For  still  higher  boiling  substances, 
and  all  ih.it  act  on  metals,  the  air-displacmucnt 
method  is  employed.  (5)  In  the  extremely  rar 
case  of  a  very  difficultly  volatile  substance  being 
aporiacd  undecompoucd  only  at  diminished 
pressure,  HalsTnnann's  modification  of  Dumas' 
method  is  applicable. 

At  Rheims,  where  100  adhesions  to  the  tele- 
phonic system  have  been  received,  a  new  latitude 
of  action  has  been  allowed  bv  the  Minister  of 
Posts  and  Telegraphs.  The  subscribers  will  not 
only  have  the  light  of  communicating  with  each 
ther,  but  also  with  tho  telegraphic  system 
projicr.  That  is,  one  may,  with  tho  telephone, 
dictate  a  telegram  to  u  telegraph  office,  and  the 
reply,  having  come  in  the  usual  printed  form, 
will  be 


cnam.  He  operates  with  a  cylindrical  glass 
vessel  holding  one  litre  [or  1}  pint).  At  tho 
upper  jsirt  is  a  01  cub.  ctm.  scale  for  nwdir.g 
the  volume  of  cream,  lielow  is  a  glass  stopper. 
The  milk  filling  tho  cylinder,  and  at  18*  C,  is 
weighed;  if  the  specific'  gravity  is  under  102S. 
water  has  boon  added;  if  over  1-031,  salt. 
Normal  milk  contains  '.)  to  14  volumes  per  cen*. 
cream,  and  the  scale  will  show  if  tho  sample  is 
too  poor.  To  test  the  milk  serum,  the  stopper  is 
removed,  600  cub.  ctm.  is  let  flow  out,  and  the 
vessel  weighed  again.  As  the  specific  gravity  of 
scrum  is  1032  to  1  036,  the  loss  of  weight  in  nor- 
mal milk  will  bo  616  to  SINgr.  With  addition  uf 
salt  it  ia  higher,  with  addition  of  water  lower. 

A  project  for  diminution  of  the  price  of  gas  in 
Paris  lias  lately  been  brought  before  tho  munic  i- 
pal council,  by  tho  Prefect  of  the  Seine  (with 
consent  of  tho  Gas  Company).  It  is  proposed 
that  after  Jan.,  18*3,  till  expiration  of  the  con- 


cession (see  below),  tho  price  of  the  cubic  metre 
(36}  cub.  ft.)  of  gas  for  lighting  and  heating, 
should  be  nduced  from  Ofr.  30c.  to  Ofr.  26c.,  and 
the  price  for  motor  force  and  industrial  uses  be 
reduced  to  Ofr.  20c. ;  special  branch  pipe*  and 
meter*  would  bo  required  in  tho  Utter  caute.  From 
1st  January,  1886,  till  the  end  of  tho  coni'e»ton, 
the  Company  and  City  of  Paris  are  to  apply  half 
the  net  product  of  "exploitation"  of  each'vear, 
in  excess  of  that  of  1881  (viz.  39,76O,0O0fr.),  to 
fresh  diminution  of  the  price  of  gaa.  In  com- 
pensation for  the  sacrifices  consented  to  by  the 
Company,  and  to  favour  future  reductions  of 
price,  tho  duration  of  the  concession,  which  ex- 
pires on  3 1st  Docemhor,  1906,  is  to  bo  extended 
27  years,  i.e.,  to  31st  December,  1932. 

The  canal  of  tho  Isthmus  of  Corinth,  which 
was  commenced  on  2nd  May,  1882,  with  So>> 
men,  mostly  Italians,  and  which  is  to  bo  finished 
in  five  yews,  will  be,  like  the  Sues  Canal,  about 
73ft.  broad  and  27ft.  deep.  For  ships  from  the 
Adriatic  lfr.  per  ton  will  bo  charged  ;  for  i 
from  tho  Eastern  Mediterranean  50c. 
for  passengers,  lfr.  each. 


per  ton. 


at  onco  transmitted  telephonically.  It  is 
also  being  considend  at  present  how  liheims  may 
be  put  in  telephonic  communication  with  Paris', 
Itouen,  and  other  cities. 

In  response  to  un  application  by  the  English 
coinmitooe  for  the  erection  of  a  monument  to 
Darwin,  a  French  committee  has  been  recently 
formed  under  tho  presidency  of  M.  Milne 
Edwards.  Subscriptions  will  bo  received  at  the 
Secretariat  of  the 

To 

(according  to  llerr  Chludsinsky)  are  necessary 
viz.,  fl)  Find  the  specific-  gravity  of  the  whole; 
1,2)  Find  tho  volume  penentage  of  the  crenm 


test  the  quality  of  milk,  three  operations 
llerr  Chludsinsky' 


separated  in  36  to  48  hours  ;  and  (3)  Find  the 
specific  gravity  of  tho  milk-scrum  undox  the 


Tho  projected  tunnel  under  the  St.  Lawrence, 
at  Montreal,  is  to  be  16,000ft.  long,  or  alrixM 
exactly  throe  times  the  length  of  the  Hudson 
river  tunnel,  and  thirteen  and  one-third  timns 
tliat  of  tho  Thames  tunnel.  Tho  greatest  depth 
will  be  166ft.  below  the  entrances.  The  grades 
are  not  as  steep  as  those  of  the  Hudson  river 
tunnel.  The  contract  requires  completion  of  the 
work  (by  Mr.  ltomillard)  in  three  years. 

An  exhibition  of  electricity  is  now  in  progress 
at  Kimigsburg;  its  duration  is  from  the  begin- 
ning of  Docember  to  the  middle  of  January'. 
Like  that  at  Munich,  it  is  devoted  mainly  to 
technical  applications  of  electricity. 

A  simple  galvanometer,  fns-  from  all  magnetic 
actions,  is  described  by  M.  Dubois  in  a  letter  to 
Im  Lumifte  hlettnqnr.  It  is  based  on  Joule's 
law,  and  is  merely  a  Dragnet  thermometer,  the 
spiral  of  which  is  formed  of  a  fine  strip  of 
platina  and  zinc,  or  of  ptatina  and  iron,  which 
is  traversed  by  the  current  to  bo  measured,  i  j 
coui]icnsate  variations  of  exterior  temperature, 
the  spiral  traversed  by  the  current  is  suspended 
by  means  of  a  second  quite  similar  spiral  turning 
the  opposite  way.  The  first  spiral  has  a  pointei 
near  its  lower  end,  which  end  .dips  in  a  mercury- 
cup,  while  an  annular  cup  of  mcrcurv  serves  f>'i 
the  upper  contact  (the  current  jassing  half  up 
one  support  thon  down  the  slip).  The  aonaibilit y 
of  the  instrument  increases  with  the 
of  tho  current. 


Every  one  knows  the  classic  experiment  in 
which  one  terminal  ball  of  a  row  of  suspendel 
ivory  balls  is  separated  and  lot  fall  against  its 
nearest  neighbour,  whereupon  only  the  hall  ut 
the  other  end  moves,  and  with  a  velocity  equal 
to  that  of  tho  first  at  the  moment  of  impact.  M . 
Treve  impneves  the  exiwriment  by  putting 
metallic  dust  on  the  top  of  each  ball.  This  is 
projected  in  tho  direction  of  the  shock,  but  not 
all  of  it,  only  (supposing  the  shock  from  left  to 
right),  that  part  on  the  right  half  of  the  inter- 
mediate balls.  In  the  last  bull  tho  dust  is  projected 
from  the  opposite  side  to  that  of  the  shock. 
M.  Trevo  suppose*  the  ether  between  tho  materia  I 
molecules  to  be  compressed  in  the  direction  of 
the  shock,  and  to  carry  with  it  the  molecules  of 
each  ball.  At  tho  moment  of  decompression  the 
ether  and  the  molecules  return  together  to  their 
original  positions. 

Some  interesting  experiment*  liave  been  re- 
cently made  at  Leipsic  with  a  stocl  cuirass..,  the 
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construction  of  which  is  kept  secret.  Tho  re- 
markable result*  obtained  prove,  it  is  mid,  tlifl 
very  (treat  tenacity  and  ductility  of  tho  metal. 
The  stoel  plato  U  "only  l^mm.  (Jin.)  thick,  and 
is  padded  with  wool  interiorly.  Eleven  shots 
having  boon  fired  with  a  Martini  rifle,  at  about 
178  yard*,  only  two  balls  traversed  tho  metal, 
and  were  lodged,  completely  flattened,  in  the 
wool. 

It  «M  fonnd  by  M.  Bert  that  anicsthosia  could 
he  produced  with  a  mixture  of  nitric  protoxide 
(S3  vol.)  ami  oxygen  (15  vol.),  if  the  application 
were  made  in  a  'metallic  enclosure  with  a  certain 

Cssure  above  the  atmospheric.  M .  do  St.  Martin 
obtained  the  same  effect  at  ordinary  pressure 
bv  adding  a  small  quantity  of  chloroform  to  tho 
mixture  (6  or  7gr.  per  hectolitre).  The  physio- 
logical effects  seem  to  bo  intermediate  between 
those  of  nitric  protoxide  and  of  chloroform. 
Aniestheaia  is  very  rapidly  produced,  and  the 
period  of  excitation  (whiih  occurs  with  chloro- 
form! is  avoided  The  superiority  of  nitric  pro- 
toxide is  taken  advantage  of,  but  without  pressure 
being  necessary.  (The  protoxide  aIomj<  i^mAy1^ 

gradually/asphyxia.) 

A  scries  of  finely -illiuilr.iied  and  instructive 
papers  on  polar  auroras,  by  M.  Angot,  is  at  pre- 
sent appearing  in  La  Luinurr  £lettri</tu. 

Il.  rr  Fischer,  of  Erlangvn  luis  recently  accom- 
plished the  «yntln-.<i.i  of  caifein  from  theobromine, 
xanlhin,  and  guanin.  A  new  hydro-iarbon 
tailed  bauyUmf-utylme,  has  been  prepared  by  M. 


LETTERS  TO  THE  EDITOR. 


>ute  that  many  people  believo  in  Sunspot  Astrology. 
Vere  " 


(  W»  it  mot  ktld  »»T»»'es»  T-tpmryUt  far  l*»  opMoiu  »> 
The  IUUit  raprl/ullf  "}""!'  alt 
U  u  drattm  up  at  irtt/f  <u  pettMt.) 

I  Is  ta<  Eorroa  of 


««H  F«it-«$ct  Orders  Ic  U  madt  ptgMt  t* 


.*  /•  trdtr  It  feiVmo  rrffrtntt,  CerrttpimitKlt,  *kru 
«jw«iisf  of  ««f  LMUr  pmrioutlf  imtrrUd,  tnU  ttU/t  hi 
•uiuimui  tkt  « nutter  o/ Hit  LtUtr,  at  wtU  at  At  j  .,<  #» 
wsWA  u  tpptan. 
"  I  w  i  ,ii  I A  ham  em-yons  write  what  he  knows,  and  as 
ocfa  u  L«  knows,  but  no  more ;  and  that  not  la  this 
only,  but  in  all  other  subj»«U :  For  such  a  nerwn  mar 
bare  hiu  particular  knowledge  and  exponence  of  Oi« 
nature  of  such  »  person  ot  such  a  fountain,  that  "  to 
other  thins*,  knowi  no  more  than  what  errrybody  dor*. 
*n.l  jrU  to  keep  a  clatter  wilb  this  littU  pittance  of  bis. 
wul  undertake  to  writ*  the  whole  body  ot  physicks ;  a  rim 
from  wbcn.-e  gmt  inixsmaicrwcs  demo  their  ori| 
-KmmjM'i  £ttt/t. 


DOMESTIC  MEDICAL  HINTS. 

Alcohol  in  Boras  and  Scalds.— Saturate 
soft  piece  of  fabric  with  alcohol,  lay  it  over  the 
burn,  then  cover  it  with  cotton  or  finely  picked 
oakum.  This  is.  the  must  cleanly  dressing  that  can 
bo  adapted.  It  may  bo  thought  that  alcohol  applied 
to  a  burn  will  produce  more  pain  ;  but  try  it,  and 
you  will  be  agreeably  surprised  to  observe  how 
quickly  it  will  allay  tho  pain.  Subsequently  dis- 
turb the  dressing  as  little  us  possible  ;  wet  the 
dressing  occasionally  with  alcohol,  and  the  result 
you  will  find  better  than  by  any  other  method. 

Treatment  of  Excessive  8w>eatlne;.— In  the 
Michigan  Mrdicnl  .Vrr<»,  Dr.  Cum'o  says  that  for 
over  thirty  years  he  has  used  the  following  prescrip- 
tion, without  a  single  failure,  iu  sweats,  from 
whatever  cause :  alcohol  1  pint,  sulphate  of  quinine 
I  drachm.  Wet  a  small  sponge  with  it,  and  bathe 
the  body  and  limbs,  a  small  surface  at  a  time,  care 
lining  taken  not  to  expose  the  body  to  a  draught  of 
nir  in  doing  it.  In  one  cow,  a  neighbouring  physi- 
cian was  prisoned  while  dressing  a  mortified  finger 
He  suffered  untold  miser**,  and  was  drenched  with 
perspiration  for  a  number  of  days,  ami  his  lifi 
despaired  of.  When  he  saw  him  he  ordered  him  t< 
be  Istthed  immediately  in  the  above  solution,  am 
that  this  be  repeated  once  in  two  hours.  The  thin 
application  stopped  all  perspiration,  and  eonvale* 
cjucc  began  at  once. 


Excessive   Sweating  of  the 

Meierhof,  in  the  Marylamt  .Vriiirti!  J< 


Feet.  -  I>r. 
nmal,  directs 


ARCHIBALD.  "  THE 
•  AND  8TJNBPOTTEBY- 
rEE  TIDES-DIP' 
—  EOOATOBEAL— 
CTJRVATTJBE  OP  THE  EABTH - 
ANGLES  OF  A  PYRAMID— THE  BLACK 
DROP  IN  THE  TRANSIT  OF  VENUS 
A  GEOLOGICAL  atJBBY-OBAVITA 
TION. 

[30094.1—  I  MO  BET  to  find,  from  Mr.  Archibald's 
letter  (20K.TO,  p.  JhT),  that  my  "  stmng  language  " 
appears  to  have  impressed  turn  with  the  idea  that 
1  was,  in  some  sort,  making  a  personal  attack  upon 
him.  Let  mo  hasten  to  assure  him  that  I  had  no 
such  intention.    He  states  that  I  have  previously 

? noted  him  in  these  columns.  I  had  forgotten  that 
had  ever  done  so,  and  must  further  express  my 
regret  that  my  lapse  of  memory  caused  me  to 
regard  him  as  a  stranger.  Imprimis,  let  me  set 
him  right  as  to  a  matter,  not  of  opinion,  but  of 
fact,  lie  talks  about  my  betraying  "an  almost 
parrntal  interest "  in  the  article  in  the  Standard. 
This  assumes  that  I  was  the  author  of  tho  articlo  in 
question.  He  must  permit  mo  at  once  to  disabuse 
his  mind  of  this  delusion.  I  am  not  iu  the  habit 
of  advertising  myself  and  my  productions  either 
surreptitiously  or  openly,  like  certain  of  tho  nine 
friends  to  whom  he  gives  a  gratuitous  puff ;  and  I 
should  assuredly  never  have  spoken  of  the  article  in 
question  in  the  way  I  did,  had  I  had  anything, 

Rroximatcly  or  remotely,  to  do  with  its  production 
_  lav,  more :  not  only  did  I  not  write  it  myself,  but 
I  bare  not  the  most  distant  idea  who  was  the 
author  of  it;  and  I  can  assure  Mr.  Archibald 
that  I  have  made  diligent  inquiry  among  all  my 
friends  who  were  likely  to  know,  or  ascertain  for 
me,  without  being  able  to  find  out.  "  'lhe  reason 
best  known  to  "  myself  for  my  jiersotud  animosity 
to  a  certain  committee"  are  briefly  these— that! 


the  patient  to  immerse  hU  lest  morning  and  night,  I 
for  about  ten  minutes,  in  warm  water  at  1  lor 
120s  F.,  in  which  a  teasjioouful  (I  dnicbm)  of 
powdered  commercial  soda  (impure  carbonate  of 
soda]  is  dissolved.  The  foet  are  then  thoroughly 
dried,  after  which  they  are  (aiuted  all  over  with  a 
coating  of  compound  tincture  of  benzoin,  which 
acta  aa  an  antiseptic  astringent  and  by  its  mechani- 
cal preeence  on  the  skin.  Thin  tnsitmeut  »  con- 
tinued for  about  ten  days,  after  which  it  is  practised 
once  daily,  or  even,-  other  day,  as  tho  necessities  of 
the  case  may  require. 

Borax  in  Erysipelas. — A  writer  in  the  f'hiln- 
drlphut  Mnficat  ftsjftfl  says  that  he  has  for  eight 
years  made  a  practice  nf  tn-uting  erysipelas  by  the 
local  application  of  borax  di*»olred  in  'tlvcerine.  one 
druhm  to  an  ounce,  which  is  to  be  well  rubbed  in 
and  applied  on  linen,  'lhe  result  has  boon  to  cut 
the  iliseaw  short  apparently  in  a  few  hours.  In 
some  cases  he  ustd  Uncture 
some  not. 

Treatment  of  Styes  on  the  Bye.— As  a 

means  of  "  backing  "  a  stye.  Dr.  .1,  1*.  McG<  rt.  of 
Tennessee,  states  that  the  practitioner  can  use  to 
advantage  the  following  treatment  :— 

15.  FI.ext.  hrlladonnio   gtt.  iil 

Aqua-  pluT...,.....„......  9m, 

S:g.  A  teaspoouiul  every  hour.  M. 
At  the  same  time  ho  may  give  calcium  sulphide. 
MM  eighth  or  one  truth  of  a  grain  every  hour,  for 
five  or  six  doses,  then  every  three  hours,  although 
the  belladonna  i«  often  nufficiriit  alone,  ltemem- 
lier,  this  is  sufficient  only  in  the  very  early  stage  of 
the  affection, — within  tho  flr«t  six  or  twelve  hours. 
He  wdl  find  it  "  back  "  at  least  three  of  the  five. 


'of  iron  internally,  in 


regard  that  committee,  like  other  South  Kensington 
jobs,  as  a  means  of  putting  money  into  the  pockets 
of  particular  men.  I  look  upon  it  as  a  step  in  the 
direction  of  "  lhe  Endowment  of  Research, 
as  a  method  of  getting  in  tho  thin  edge  nf  the  wedge 
for  the  establishment  of  that  "  Solar  Physical  Ub- 
Iservatory"  which  practically  the  entire  Council  of 
*?  I  tho  Koval  Astronomical  Society  refused  t«  recom- 
mend when  formally  brought  before  it  (the  said  that 
Council,  bo  it  mrticularly  noted,  including,  among 
Mr.  Arehilmld  s  "polemical  clique,"  Airy,  Adams, 
Beckett,  Cayley,  Hoggins,  Knott,  Lassell,  Main, 
Proctor,  tec  ),  and  which  vas  denounced  by  tho  pre- 
sent Saviliau  Professor  of  Astronomy  at  Oxford,  at 
a  meeting  of  that  Society  on  November  12th,  1875, 
as  "a  gigantic  job."  I  look  upon  it  as  an  out- 
come of  the  ltoyal  Commission  on  the  Advancement 
of  Science,  which  did  bo  much  to  bring  together  and 
organise  those  hangers-on  to  tho  skirts  of  Science 
who  do  not  work  at  it  for  its  own  sake,  but  are 
always  looking  to  what  they  cnli  make  by  it.  I 
should  assuredly  not  think  it  worth  while  to  waste 
time  upon  such  men,  if  they  were  not  organised  and 
workiug  together  in  a  way  which  hn»  n  powerful 
influence  for  evil  on  the  scientific  world. 
They  affect,  more  or  less,  all  societies  origin- 
ally" founded  for  scientific  work,  and  endeavour 
to  turn  them  into  engines  for  obtaining  influence 
with  the  Government.  This  necessarily  givos  rise 
to  wire-pulling  lUid  jobbery:  flattery  of  those  who 
will  aid  thetu,  and  prejudiced  bias  against,  and 
abuse  of,  those  who  refuse  to  do  so.  This  is 
wholly  contrary  to  the  spirit  of  Science,  and  can 
have  hut  one  effect— tho  degradation  and  demoral- 
isation of  scientific  men.  It  is  because  I  earnestly 
believo  that  Science  must  retrograde  instead  of 
advance  if  such  influence  gains  the  upper  lumd, 
that  I  have  written  in  the  way  to  which  your  corre- 
spondent takes  exception  :  and  these,  and  these 
only,  an'  tho  reasons  which  have  prompted  mo  to 
denounce  tho  miserable  littUt  sham  wluch  he  takes 
under  his  protection.   Far  bo  it  from  mo  to  dis- 


. 'ere  it  not  so,  does  Mr.  Archibald  seriously  I 
that  I  should  ever  have  taken  the  trouble  u>  <  . 
its  pretensions  so  persistently  as  I  have  donei1 
Because  score*  arid  hundreds  of  people  believe  iu 
is  that  any  reason  why  (say)  Sir  Wil- 
liam Jenner  should  prescribe  them  ;  or  Dr.  \V  ilson 
Fox  carefully  alntain  from  deprecating  their  use  f 
Mr.  Archibald  appears  to  imagine  that  l*rof-  Fritz's 
100  gulden's  worth  is  to  settle  the  whole  qncstiou 
straightway :  much  as  if  ho  were  quoting  a  text 
from  the  Bible,  and  oxpected  it  at  one*  and  for  ever 
to  put  a  stop  to  all  further  controversy.   As  he 
asks  mo  to  translate  the  conclusion  of  Prof.  Fritx'a 
nper,  which  he  takes  the  trouble  to  qua  to  in 
;  rerman  for  my  esiieoial  benefit,  I  will  do  so.  "As 
the  result "  (says  Prsf.  F.),  "  we  find  that,  that  an 
exact  connection  subsists  between  the  variability  of 
Sunspots,  the  variation  of  the  magnetic  declina- 
tion and  the  aurora;   the   connection  between 
the  change  in  the  frequency  of  Sunspots  and  tho 
Meteorological  phenomena  of  the  Earth  is  r#ry 
proial/U"  ^the  italics  are  mine).  Vorywe.Il;  that  is 
tins  opinion  of  its  writer — quantum  valeat.    It  may 
bo  worth  100  gulden  or  100  cents ;  but  I  venture  to 
submit  that  it  supplies  no  reason  why  a  gentoel 
tarn  of  out-door  relief  should  be  admirusterod  by 
the  British  nation  to  certain  persons  who  are  en- 
leavouriug  to  trade  upon  this  conniption,  and  to 
deceive  the  taxpayer  by  tho  assertion  that  the 
spectroscopic  observation  of  the  Sun  will  ever 
enable  the  weather  to  be  foretold.  There  is,  at 
least,  as  much  literature  in  existence  in  favour  of 
what  is  called  "  Astro-Meteorology,"  as  there  is  in 
defence  of  the  connection  betwocu  Sunspots  and  tho 
Weather,  and  for  the  same  reason— viz.,  that  the 
extiaonlinarily-divemfied  character  of  Meteoro- 
logical  phenoraciui    simultaneously    existing  it» 
various  parts  of  the  globe  will  always  enable  thc- 
skilful  manipulator  of  statistics  to  poiut  to  tome 
place  where  atmospheric  conditions  seem  to  favour 
his  theory,  even  if  they  contradict  it  in  five  huiulred 
ther  locidities.  Finally,  I  would  assure  Mr.  Archi- 
bald that  the  opposition  to  scientific  mendicity,  if 
not  quitii  so  persistent  as  the  advertisements  of  the 
school  which  it  attacks,  is  deeper,  perhaps,  than  ho 
gives  it  credit  for.    I  am  hsppy  to  know  that  I 
am  very  far  indeed  from  standing  alone  in  I 
ing  a  system  so  degrading  and  i 
Science. 

Apropos,  hv  the  way,  of  tuuspottery.  on  i 
struck  me  which  I  have  not  yet  patented,  and  am 
hence  in  a  position  to  present  frwdy  to  the  "  Com- 
mittee ou  Solar  Physics."  It  is  that  of  the  obvious 
connection  which  must  exist  between  sunspots  ami 
great  fires.  The  solar  disturbance  of  November 
will  be  in  the  memory  of  nearly  everyone  who  reade 
these  lines  :  and  I  need  scarcely  remind  anybody  of 
the  concurrent,  or  immediately  sequent,  destruction 
of  Clcvedon  Court,  of  Lord  Suffield's  house,  of  the 
Alhainbra,  of  the  stack  of  warehouses  in  Wood - 
street,  of  the  '  utooaxt  in  the  Docks,  of  the  fire  at 
Hampton  Court  Palace,  of  the  two  successive  ones 
at  Whiteley's,  of  that  on  board  the  -V»ry  Louur  at 
MUlwall.  of  tlie  destruction  of  ferry  steamer 
at  Bristol,  of  tho  fire  in  Jamaica.  Ac.,  ic,  Ac. 
Now,  here  is  just  the  kind  of  "evidence  "  in  which 
tho  Solar  Physics  Committee  delights,  and  my 
notion  is  that  tho  Government  might  be  asked  to 
endows  "  Physical  Observatory,"  to  enable  great 
conflagrations  to  bo  foretold  from  watching  sun- 
spots.  The  directors  of  the  insurance  companies 
might  oven  possibly  be  cajoled  into  putting  pres- 
sure ujioii  the  Ministry  to  this  end— unless,  of 
course,  they  wore  convinced  in  the:r  own  mind* 
tho  whole  affair  was  an  impudent  niece  of 
pseudo-scientific  mendicancy  artfully  worked  for 
the  purpose  of  permanently  quartcrius  some  person 
or  persous  on  the  National  Exchequer. 

•'  Augulus"  (letter  2*70,  p.  361)  ii  good  enough 
to  point  out  that  my  extremely  rudimentary  illua- 
tratiou  of  the  manner  in  which  the  tides  are  formed. 


by  no  means  explains  the.  phcnomen-i  actually  ex- 
hibited. Why,  of  course,  it  does  u"t.  No  morv 
abstruse  question  in  mixed  mathematics  can  occupy 
the  attention  of  tho  iuvestigator  than  that  of  the 
actual  tidal  phenomena ;  and  in  order  to  render 
tho  matter  thoroughly  intelligible,  a  number  or  two 
of  the  F-V0TJ5H  Mechanic  would  have  to  be  de- 
voted to  its  elucidation  ;  though,  by  tlie  bye,  tho 
symbols  and  formula'  needful  to  represent  the  sum 
of  our  present  knowledge  of  tlie  question  would  be 
appreciable  to  a  very  select  circle,  indeed,  of  your 
readers.  In  reality,  the  highest  part  of  the  udid 
wave  is  not  immediately  beneath  the  Moon,  but 
(for  a  reason  which  must  be  sought  in  mathematical 
works)  is  at  a  considerable  distance  from  her. 
Moreover,  "Angidus"  must  understand  that  it  i» 
only  the  form  of  thr  unrr  which  is  *ii)*'rposed  on  tho 
various  parts  of  tlie  Earth  brought  beneath  it  by  her 
rotation, and  not  theparttclesof  waterwhich  move — 
aahe  seems  to  fancy —lushlv.  The  explanation  I  gave 
was  in  the  form  iu  which  it  was  originally  given  by 
Newton.  For  details  your  correspondent  must  get 
up  enough  mathematics  to  be  able  to  follow  such 
works  as  Lubbock's.  Pending  this,  ho  may  consult 
Beckett's  "  Astronomy  without  Matocmatics,"  and 
any  really  good  work  on  P 
advantage. 
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In  reply  to  "R.O'H."  (query  48948,  p.  3675, 
the  c  mi  j -incuts  of  04  Anuaru  are  email  stars  (5  a 
ami  7'2  mags.1  nml  an  almost  imperceptible  haze 
might  well  obliterate  the  one  diffraction  ring,  which 
is  about  all  that  the  larger  star  would  show.  The 
higher  magnitudes  of  telescopic  Man  emit  too  little 
li  Til  to  exhibit  any  ring*  at  nil.  My  remarks  had 
reference  to  the  brighter  Man.  No  very  minute 
ones  show  the  "<liac"  of  which  I  spoke  (in  any 
legitimate  sense)  at  all. 

"  E.  B."  appeals  to  me  (in  query  48991,  p.  368) 
to  tell  him  how  to  adjust  an  equatorial  which  has 
no  circl«  attached  to  it.  I  con  only  answer  that  I 
don't  know. 

"  GUtton"  (query  4H!Kj.i.  p.  368)  prohablv  knows 
that  the  mean  rudius  of  tire earth  i  3958-35  aides. 
H.mce  a  chord  two  miles  long  must  subtend  an 
angle  of  1'  44-2170  ;  as  the  chord  of  an  are  =  2  sin. 
}  that  are.  Now  3958-3.)  miles  a  250,801, 056in., 
so  that  the  height  of  his  2-mile  arc  in  the  middle- 
must  be  Sin.  or  thereabouts.  It  would  pretty  evi- 
dently be  Sin.  in  2  miles,  32in.  in  4  miles,  72in.  in 
■  miles,  and  so  on.  This  moans,  of  course,  that  the 
distance  of  the  visible  horizon  is  3  miles,  when  the 
height  of  tin;  eye  is  6ft. 

I  havo  not  read  the  correspondence  to  which  . 
48533  refers  (p.  390),  but  the  question  with  wi 
"Scotch  Working  Mechanic"  concludes  it  seems 
so  simple,  as  it  stands,  that  it  is  difficult  to  conceive 
how  any  discussion  could  havo  arisen  about  it.  If 
each  side  of  the  pyramid  be  12ft.  long  at  its  hose,  then 
evidently  the  distance  from  tlieccntro  of  cither  of  such 
sides  to  the  point  upon  which  a  perpendicular  from 
the  apex  of  the  pyramid  would  fall  (i.e.,  the  middle 
of  its  base)  must  =  Oft.  Dividing  fi  by  8  then,  we 
cot  the  tangent  of  the  angle  formed  by  this  perpen- 
dicular with  any  given  aide,  and  this  we  shall  find, 
on  reference  to  a  table  of  tangents,  to  be  30*  62"  12". 
Double  this,  therefore,  and  73'  44' 24'  will  quite  ob- 
viously bo  the  angle  at  which  any  two  opposite  sides 
of  the  pyramid  will  be  inclined  to  each  other. 

With  reference  to  query  49023  (p.  393),  there  can 
he  very  little  doubt  tlmt  telescopic  aperture  and 
magnifying  power  do  exert  a  certain  amount  of  in- 
fluence in  the  production,  ot  absence,  of  the  "  black 
drop"  in  the  observation  of  the  Transit  of  Venus. 
The  two  most  potent  causes  of  the  appearance  of 
this  phenomenon^  though,  are,  unquestionably,  in 
my  opinion,  indifferent  focussing  and  the  use  of  too 
light  coloured  an  eye-shade. 

In  the  absence  of  any  indication  of  the  kind  of 
evidence  brought  forward  by  the  lecturer  mentioned 
by  "  H.  T.  W."  (query  4WrJi;,  p.  393),  common- 
sense  would  seem  to  indicate  that  depression  must 
cause  silting,  and  not  silting  depression.  For  the 
latter  to  take  place,  it  would  be  necessary,  so  to 
aprak,  for  the  aqueous  deposit  to  (low  up-hill. 

Mr.  Rd.  Wil  ling  (query  49042,  p.  393)  attacks 
what  he  is  pleased  to  term  the  "  orthodox  "  theory 
of  gravitation,  without,  obviously,  the  most  nidi- 
military  acquaintance-  with  mathematics ;  which  is 
somewhat  as  though  a  man  should  carp  at  the  gram- 
matical construction  of  a  passage  in  Aristophanes 
ticfore  he  had  himself  learned  the  Gns-k  alphabet. 
I  can,  then,  only  offer  a  few  of  the  most  elementary 
considerations  "in  reply  to  his  appeal,  earnestly 
urging  him  (if  hu  be  really  anxious  to  understand 
the  matter)  to  get  up  sufficient  mathematical  know- 
ledge to  enable  him  to  study  the  "  Principia  "  of 
the  immortal  Newton,  whero  ho  will  fiucfample 
proof  of  the  law  wliicli  ho  tries  to  impugn.  That 
jrravitation  docs  vary  inversely  as  tho  square  of 
the  distance  of  the  attracting  and  attracted  bodies 
is  a  matter  of  direct  observation.  Take  the  Moon 
for  an  example.  licr  path  may  bn  regarded  as  a 
deflection  from  a  straight  lines  caused  by  Uie  gravi- 
tating influence  of  the  Earth ;  and  her  distance  from 
the  Earth's  centre  varies  between  68  and  02  times 
our  terrestrial  radios.  Now  it  is  found,  as  a  matter 
of  direct  observation,  that  at  the  former  distance 
she  falls  ,  A.-tli  as  far  as  a  body  does  at  the  Earth's 
surface  in  a  second,  and  at  the  latter  only  r.'flth 
as  far :  3364  and  3844  being  the  squares  of  68  and 
62  respectively.  Perhaps,  though,  a  diagram  may 
-usust  my  Querist  in  understanding  how  all  force* 
emanating  from  a  centre  must  vary  inversely  as  the 
squares  ol  their  distances  from  that  point. 
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will  show  that  its  shadow  will  exactly  cover 
the  board  2,  2ft.  square,  at  two  yards  from  it ;  the 
one  3,  3ft.  square,  at  three  yards  from  it,  and  so 
on.  Whence  it  is  abundantly  evident  that  upon  one 
square  foot  of  this  last  board  only  one -ninth  of  the 
light  ran  fall  that  illuminates  the  board  1.  The 
centrifugal  tendency  (for  "force"  is  really  a  mis 
noner  in  this  case)  varies  as  the  square  of  the 
velocity  of  the  body,  and  inversely  in  the  simple 
ratio  of  its  distance  from  the  centre.  Should  Mr. 
Wilding  care  to  obtain  numerical  results  from  these 
data,  I  may  tell  him  that  Neptune  is  77-5958  times 
ns  far  from"  the  Sun  as  Mercury  is.  and  that  Mercury 
travels  R  SI  times  as  fast  in  his  orbit  as  the  more 
1  stint 


8TJNSP0TTEBY, 
PHYSICS  Ol 

[-20895.1  —  I  should  advise  all  interested  in  the 
"  sunspot  "  theory  of  rainfall  to  read  a  paper  by 
Mr.  U.  M.  Whipple,  Superintendent  of  the  Kew 
Observatory,  in  the  Proc.  Boy.  Soc.  for  1880, 
entitled  "  Results  of  an  Inquiry  into  the  Periodicity 
of  Rainfall,"  in  which  paper  it  is  most  conclusively 
shown  that  there  is  no  indication  of  any  period, 
which,  it  is  needless  for  mo  to  say,  there  should  be, 
ti  there  was  any  connection  between  sunspots  ami 
rainfall,  as  Prof.  Archibald  (letter  20850)  would 
have  us  believe. 

Prof.  Archibald  seems  to  attach  considerable 
importance  to  the  observations  mode  in  India,  pre- 

kimiably  Ix-musii  it  :.i  so  um-.a  larger  UttB  (Mil 

Britain  ;  but  is  not  America  larger  than  either?  It 
size  has  so  much  to  do  with  it,  why  did  he  not  select 
that  continent  as  well  ?  Do  not  we  see  the  same 
sun  in  London  as  they  see  in  Bombay  ,or  New 
York  t  If  so— and  Prof.  Archibald  cannot  say  it  is 
not — then  u  maximum  or  minimum  suns|xjt  neriod 
should  have  the  same  effect,  not  only  here,  but  in 
Now  York,  as  well  as  in  India.  If,  therefore,  the 
rainfall  decreased  or  increased  in  India  at  either  of 
those  periods,  there  should  obviously  be  a  simul- 
taneous increase  or  decrease  in  the  rainfall  of  Lon- 
don and  New  York. 

Perhaps,  however,  he  is  partial  to  India,  because 
a  Solar  Physical  OlMcrvatory,  established  in  that 
portion  of  the  British  empire  at  the  national  ex- 
pense, would  enable  the  leaden  of  tho  "  Brompton 
clique"  to  live  without  work.  For,  as  J.  8.  Mill 
has  shown  in  his  "  Essay  on  Liberty,"  "  an  official 
body  aro  under  tho  constant  temptation  "  of  falling 
into  a  statu  of  indolence  ;  and  we  cannot  expect 
the  loaders  of  Unit  committee  to  be  so  actuated  by 
a  pure  desire  to  advance  science  that  they  would  be 
different  to  other  official  bodies. 

Again,  if  there  was  really  a  connection  between 
solar  cycles  and  rainfall,  we  should  naturally  ex- 
pect the  same  effect  to  be  produced  at  any  given 
maximum  as  had  been  observed  at  somc'former 
maximum  fperiod.  To  make  this  more  clear,  we 
will  suppose  that  the  maximum  rainfall  of  a  par- 
ticular period  was  found  to  coincide  with  the  maxi- 
mum period  of  sunspots ;  then,  if  the  theory  was 
correct,  the  periods  of  maximum  rainfall  should 
«f«r«v»  coincide  with  the  period*  of  sunspot 
maxima. 

But  such  is  not  found  to  be  the  case,  the  evidence 
being  of  such  a  contradictory  nature,  that  while 
some  believe  in  on  inertiuc  of  rainfall  about  periods 
of  sunspot  frequency,  othera  are  equally  confident 
that  there  is  a  dcrrtau  in  the  rainfall  at  those 
periods.  Now,  which  is  right  f  Prof.  Archibald 
cannot  say  that  both  conclusion*  are  correct,  for 
that  would  be  equivalent  to  saying  that  similar 
effects  can  be  produced  by  dissimilar  causes  ;  or,  in 
plain  words,  would  bo  just  as  sensible  as  saying 
that  an  unhghted  candle  would  illuminate  a  room 
equally  as  well  as  a  lighted  one.  And  yet,  notwith- 
standing the  contradictory  nature  of  the  evidence, 
and  the  illogical  conclusion  to  which  it  forces  those 
who  believe  in  it.  Prof.  Archibald  would  have  us 
believe  that  a  real  connection,  and  not  merely  oc- 
casional coincidences,  existed  between  the  two  phe- 
nomena, apparently  for  no  other  reason  than  be- 
cause be  behoves  so. 

With  regard  to  Prof.  Archibald's  remarks  re- 
specting the  Royal  Astronomical  Society,  of  which 
lie  speaks  in  a  somewhat  scornful  tone,  it  must  be 
evident  to  your  readers  who  have  read  the  report 
of  the  last  meeting  of  the  Society,  that  the  Solar 
Physics  Committee  are  not  so  indifferent  to  tho 
opinion  of  that  Society  as  Prof.  Archibald  would 
have  us  imagine.  True,  neither  tho  dictum  of  that 
society,  nor  any  other  body  of  men,  could  ex- 
tinguish the  theory,  i/true  ;  for  the  truth  cannot 
be  destroyed,  though  it  may  be  stifled  for  a  time. 
But  wheu  we  consider  the  unsatisfactory  nature  of 
the  evidence,  and  the  anxiety — despite  whatever 
may  be  said  to  the  contrary—with  which  the 
endowment  party  are  desirous  of  getting  tho 
management  of  that  body  in  their  own  hands,  by 
getting  rid  of  auch  members  of  the  council  who 
may  differ  from  them  on  this  question,  no  matter 
how  valuable  the  services  such  persons  may  have 
rendered  to  tho  science,  it  behoves  all  those  Fellow* 
of  the  Society  who  love  science  for  its  own  sake,  to 
do  all  they  possibly  can  to 


rV«cicty  from  becoming  a  mere 
for  the  distribution  of  |>atronage," 
Surely  such  astronomers  as  Lord  Crawfurd.  Sir 
Q.  B.  Airy,  and  Mr.  Marth,  not  to  mention  others, 
have  done  more  for  tho  true  advancement  of  astro- 
nomy than  all  the  members  of  the  "  Brompton 
clique  "put  together,  and  are  more  worthy  of  a  seat 
on  the  Council  than  many  the  endowment  party 
would  bestow  that  honour  upon. 

In  conclusion,  I  would  call  attention  to  Sir  O.  B. 
Airy's  opinion  on  this  matter— vix.,  *'  aOovemmeut 
(is  not)  justified  in  endeavouring  to  force,  at  public 
expense,  investigations  of  undefined  character,  and, 
at  best,  of  doubtful  utility  ....  auch 
attempts  will  load  to  consequences  disreputable  to 
science."  Certainly,  the  only  result  likely  to  ensue 
from  such  kind  of  endowment  as  tho  "  sunspot 
ring "  wish  to  have  it  in  their  power  to  obtain, 
would  bo  a  proof,  if  one  were  needed,  of  Carlyle's 
assertion,  that  "all  publics  aro  gulled  with  tho 
most  surprising  profit. 
London,  December  26.  B.  J  Hopkins. 
P.S.— While,  as  Mr.  Weatwood  Oliver  contends 
(letter  20875).  "local  influences"  might  account 
for  tho  supposed  influence  of  sunspots  on  the 
weather  being  more  marked  in  some  localities  than 
in  others,  it  would  not  account  for  their  being  of  a 
precisely  opposite  character  in  different  places.  Wo 
should  naturally  expect  their  influence  upon,  say, 
temperature,  to  be  more  marked  in  tropical  than  in 
temperate  climates;  but,  for  all  that,  if  they 
caused  an  increase  in  the  temperature  of  one  part 
of  the  world,  then  the  temperature  in  all  other 
parts  of  the  world  should  be  increased ;  though 
"local  influences"  would,  of  course,  cause  the 
amount  of  the  increase  to  vary  in  different  places. 
In  support  of  what  I  have  said,  I  would  point  out 
that,  when  a  magnetic  disturbance  takes  plaoa 
coincident  with  any  particular  solar  phenomenon, 
it  is  tho  same  in  kind,  though  perhaps  not  in 
degree  in  -it;  pi  i"<> 
December  30,  1882.  B.  3.  H 

SOLAR  ECLIPSES  AND  OCCULTA  - 
TIONS— THE  SIMPLEST  METHOD  OF 
COMPUTING! 


A  PARTICULAR  PLACE. 

[20896.]—  Tmt  method  which  it  is  now  proposed 
to  submit  to  your  readers,  for 'bringing  the  calcu- 
lation of  solar  eclipse*  and  occultations  within  the 
reach  of  those  who  have  not  an  extensive  knowledge 
of  mathematics  must  needs  supply  a  desideratum  to 
amateur  astronomers.  To  demonstrate  this,  it 
must  be  compared  with  throe  rival  methods.  The 
tint— that  of  Woolhouse  in  tho  supplement  to  tho 
Xa-itw.il  Almanac  of  1836,  (now  very  scarce) 
occupies  98  pages,  the  figures  alone  including  '£> 
pacta.  The  second — that  of  Shadwell — tills  a 
volume  of  136  inges,  and  the  figure*  of  each  eclipse 
take  up  21  of  those  pages.  The  third— that  of  Pen- 
rose—is  almost  entirely  graphic,  but  drawn  on  no 
small  a  scale  that  its  accuracy  can  scarcely  be  relied 
upon  to  less  than  four  minutes  of  time.  It  is  now 
proposed  to  introduce  a  method,  which  is  partly 
computational,  and  partly  graphic,  by  moans  of 
which  correct  results  can  be  obtained  within  half  a 
minute,  and  which  can  be  worked  out  in  thrcc- 
quarten  of  an  hour. 

In  order  to  accomplish  this,  it  is  necessary  that 
there  should  be  constructed  on  a  detached  |aooe  of 
paper  (afterwards  to  bo  posted  on  glass  so  as  to 
become,  transparent)  a  series  of  concentric  semi- 
ellipses,  having  a  common  semi-axis-major  loin, 
long,  but  with  semi -axes-minor  in  the  same  straight 
lino  of  various  lengths,  10  sin.  6°,  10  sin.  10", 
lOsin.  15*.  &c.,uptoTosin.30,inchcs.  Tbe ordinate* 
to  these  ellipses  nave  for  their  abscissa*,  10  sin.  15% 
10  sin.  30°,  10  sin  45',  Ac.  corrcsponiling  to  the  hours 
1,11,  III,  &o.  These mav  be  subdivided  into  intervals 
of  ten  minutes  each,  bv  drawing  ordinntes  to  the  ab- 
scissas 10sin.  2)jo,  lOshi.  5°,  10  an.  7}°,  dec.  The  con- 
struction of  this  system  of  ellipses  is  not  a  matter  of 
much  difficulty,  and  it  must  bo  treasured  up  for 
subsequent  use. 

Wo  next  proceed  to  construct  a  scale  of  equal 
parts,  the  leugth  of  ten  divixi  of  which  is  repre- 
sented by  J"'000  ,  where  Pis  the  moon's  reduced 

P  p  COS.  I 

relative  horizontal  parallax,  o  tho  log.  of  earth's 
radius  at  tho  place,  and  /  tho  anstntrie  latitude. 
Since  tho  base  of  this  scale  involves  both  the  latitude 
and  the  parallax,  it  is  called  the  latilwtc-parallaxkcaU, 
and  tho  base  itself  is  to  be  taken  Irom  on  inch 


diagonal 
fids  d 


done,  the  moon'*  reduced  relative,  horary 
motion  in  right-ascensiou,  aud  relative  horary  mo- 
tion in  declination  (as  taken  from  the  Xavtical 
Almanac),  will  enable  us  In  plot  by  the  scale  tho 
moon's  relative  orbit,  which  ortiit  must  be  sub- 
divided by  the  compasses  into  hours  and  minutes,  as 
shown  in  the  lower  scale  at  the  foot  of  tho 
accompanying  diagram. 

A  reference  to  the  accompanying  specimen  will 
help  us  to  complete  the  calculation. 

Having  computed  the  sun's  hour-angle  nt  the 
instant  ol  Greenwich  time  of  tine  conjunction,  let 
tho  linos  O  A,  O  D  bo  drawn  at  nyht  angles  to  each 
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o'lier :  and  so  placed  that  when  the  ellipse  A  B  is 
dmwu  mrmptnding  to  Mc  IMl'l  dttliuatu/H,  the 
p'ace  of  t)  e  nun,  a*  shown  by  the  hour-angle,  on 
tho  db]«,  may  be  found  in  the  centre  of  the  /*>/-r, 


t»TiTuac  rust'iAv 


■outo  Rive  room  for  the  whole  drawing,  and  the 
most  be  «*w  or  Mint  O  A.  according  an 
u'»  decliuatiuu  in  xmtk  or  north. 


The  length  of  O  D  =    J  difference  of  moon's  and 

run's  decn.,  -  P  p  sin.  /  coa.  (  J   and  D  lies  nliotr 

or  btlotc  O,  aoronling  as  this  quantity  is  a.  or  — . 
through  D  draw  1)  1'  parallel  to  OA,  and  ■  X  cos.  I) 
t'ie  moon's  reduced  relative  horary  motion  in  right 
a<cension :  also  draw  V  q  |*r]*iidirular  to  I)  1*  r,  Y. 
the  relative  horary  motion  in  dediuation,  and 
nim  r  or  bflmi-  V P,  according  as  the  motion  in 
declination,  is  OM-rmlmg  or  il* ftrnjttvj .  Then  draw 
the  linn  D  Q,  the  moon's  relative  orbit.  Let  the 
point  when  this  orbit  cuts  O  D  be  at  that  division 
of  D  Q  which  indicates  the  sun's  hour-angle  at  the 


instant  nf  conjunction 
make  the  liours,  Ac.,  to 


Lastly,  from  tlie  latitude -parallax  scale  let  there 
be  token  an  extent  (in  t  >)  equal  to  tho  sum  of 
rue  acini  diameters  nxiuced  of  the  moon  and  sui 
and  then  one  foot  of  the  corn  posses  being  set  on  tl 
m  Kin's  path,  and  the  other  on  the  elliptic  path  of  the 
observer,  let  tho  points  be  so  arranged  as  to  ij 
the  same  hour  and  minute  in  both  paths — ' 
shown  iu  tho  diagram,  3h.  50m.  at  beginning  and 
■rih.  10m.  at  ending.  This  will  give  the  (on/ 
rpparml  times  of  these  phenomena,  from  which  tho 
nu-au  times  may  be  found  at  once. 

The  magnitude  may  be  found  by  subtracting  the 
l''.u>t  distance  of  the  centre*  from  the  sum  of  the 
Bemi  diameters  and  dividing  by  the  diameter  of  the 
sun.  In  On-  case  of  an  occuluition,  for  "  sun  "  sub- 
stitute -  stir."  and  proceed  as  before,  attaching 
the  intervals  to  the  time  of  true  coniuncf 
Jatues  Pearson  MA,  F 

Fleetwood  Vicarage. 


TKLF8COPH8-CA9SVfiR*!N  GKE 
OO  ri  an    N  KWTONIAN. 

[  20807.]— Rctebjuxo  to  ray  letters  on  this  subject 
1  wish  to  add  a  postscript  auu  also  to  make  a  correc- 
tion. 

On  reading  over  what  I  have  said  on  page  317,  I 
fear  I  have  not  clearly  explained  that  the  diameter 
of  small  mirror  is  considered  to  be  that  theoretically 
required,  as  shown  by  the  diagrams  on  |iegc  20 
and  not  the  diameter  jtradUully  employed,  which  is 
alwnvs  somewhat  larger. 
The  fnrmulaNo.4. 1  find,  is  only  true  in  particular 
,  and  should  take  this  form  f- 


*  (F-/  +  A)   4 

which,  indeed,  i*  merely  No.  3  modified  to  suit  the 

A.  8.  L. 


r20S98.]— I,  to*  one,  must  thank  "Ordcric 
Vital  "  for  having  given  us  hia  but  letter,  which  is 
iu  fact,  tho  first  time  that  I  have  seen  the  matter 
thus  dealt  with,  and  nHy  dealt  with  too.  Having 
broken  through  hi*  original  resolution,  I  trust  he 
may  now  continue  the  discussion  to  which  he  has 
so  usefully  contributed. 

The  limiting  ratioof  the  foci,  when  spherical  curves 
are  employed,  is  a  very  carinas  point,  and  I  hope 
those  who  have  tho  means  of  doing  so  ("  A.  N.  H." 
for  instance)  will  practically  tent  the  method  of 
iutereorrecbon  of  such  curves  in  the  manner  indi- 
eiited,  and  give  us  the  result*  of  their  experiments. 
There  is  another  point  to  which  I  should  like  to  call 
"O.  V.'s  "  attention,  and  that  is,  as  to  the  best  pro- 
portion of  foci  when  the  theoretically  required 
'iirvos  arc  employed.  The  difficulty  with  these 
direct- vision  reflectors  'atoin-p  ihirn  the  magnifying 
power,  because,  with  low  powers  tho  small  mirfor'i 
diameter  becomes  disproportionately  hirge,  when 
the  foci  of  the  two  mirrors  are  increased.  There  i* 


doubtless,  sow  proportion  in  which  there  is  the  best 
balance  of  power  with  least  loss  uf  light  from  the 
obstruction  of  the  small  mirror,  and  this  i*  just  a 
point  which  "O.  V."  could,  1  am  sure,  elucidate 
if  he  would  kindly  do  so.  L.  L.  L. 


120*99.]— M».  Wisixake  [20861 )  draws  atten- 
tion t"  tlic  importance  of  using  as  much  as  possible 
of  the  central  portion  of  a  mirror  by  making  the 
flat  as  small  as  possible,  or,  better  still,  doing  with- 


out one. 

This  latter  plan,  however,  has,  as  he  says,  many 
drawbacks;  but  it  occurs  to  me  that  the  Newtonian 
and  Herechelian  forms  might  be  combined  by  so 
tilting  a  X.  mirror  as  to  enable  tho  plane  to  be 
fixed  dose  to  tho  inside,  or,  possibly,  even  on  the 
outside  of  the  tube. 

Even  if  this  plan  were  no  great  improvement 
optically,  it  would,  I  think,  offer  mechanical  ad- 
vantages in  the  firmer  and  more  accessible  fixing  of 
the  plane.  The  idea  is  an  obvious  one,  and  lias 
doubtless  been  already  suggested  ;  if  so,  I  should  be 
glad  to  know  with  what  result*. 

As  to  the  fixing  of  eyepiece*,  I  think  a  hint  might 
be  taken  from  the  double,  noscpieoe  of  a  micro- 
scope. Would  it  not  1**  a  convenience  if  there  were 
a  rotating  ring  round  tho  tube  of  a  reflector  pro- 
vided with  socket*  into  which  the  eyepieces  could 
lie  screwed  like  the  s|iokes  of  a  ship's  steering- 
wheel.  The  whole  battery  would  then  be  mounted 
before  commencing  observations,  and  any  eyepiece 
could  l«j  brought  to  bear  rapidly  and  accurately,  n 
suitable  centralising  dick  being,  of  course,  pro 
vided. 

Thus  all  ibinger  of  crossing  fine  screws  by  fum- 
bling at  them  in  tho  dalk,  or  of  losing  time  at 
perhaps  a  critical  moment,  would  be  avoided.  The 
ring  al»o  might  bo  divided,  and  joiuable  by  a  hinge 
and  thumbscrew,  so  that  it  could  be  taken  off  the 


Iu  the  abundant  light  of  the  large  mirrors  of  the 
present  dav,  I  think  the  using  of  both  eyes,  as  in 
the  binocular  microscope,  would  be  an  advantap- 
when  viewing  moon  or  planet*,  and  I  tried  the 
tubes  of  my  microscope  in  the  telescope  ;  but  1 
found  the  prisms  required  altering,  to  bring  the  two 
images  tsgether,  a*  in  the  microseope -I  suppose, 
owing  to  the  longer  focus  .  but  I  confess  1  do  not 
seo  why  the  imago  in  one  instrument  she  old  not  Iss 
affected  in  the  same  way  a*  in  thr-  other.  As  the 
body  of  the  microscope  may  be  made  to  turn  in  the 
sliding- tube  of  the  trtescopc.  the  posit ic-n  of  the 
two  eyepieces  may  be  always  a  hi]  ted  to  that  of  the 
eyes  in  any  position  of  the  telescope.  Has  anvocn 
ever  tried  this  :  PbiUp  VaUonc'e. 


teli -scope 
si/ii. 
Lee.  23. 


away  with 


3IZB     OF    FLATS     IN  REFLECTING 


hi.  Miai^um^  *>*yn  lii  hut  c^'v^iisrro  Willi  il- 
ia ciii  i  it  <i  hy  ah  arm  in  a  hIi<luiK- plate 
riea  also  tho  eyepiece,  which,  being  dim- 
)  of  the  tube,  allows  tho  Hat  to  be  so  far 


[20900.1— Sekimo  the  letter  of  Mr.  Westlake, 
2Uivbl,  and  agreeing  with  him  as  to  Use  needlessly 
large  fiat  he  has  been  using,  and  woudering  so 
large  a  one  should  liave  been  supplied  with  the 
telescope,  I  will  ask  him  why  he  still  keeps  his  flat 
Ilia,  within  the  focus  of  his  mirror  i  As  *up|»sing 
liia  tube  to  be  no  larger  than  necessary  for  his 
mirror,  say,  13m.,  ho  might  place  it  'iin.  farther 
away,  ana  by  bringing  hi*  eyepiece  nearer  the  side 
of  lus  tube,  still  more  improve  its  t*-rformance  by 
reducing  very  much  the  sue  of  his  fiat.  On  a  mirror 
of  l.iin.  and  8ft.  4 in.  focus  I  have  formany  year* 
used  a  fiat  of  1  {in.,  and  I  know  it  is  sufficiently 
large  by  stepping  out  14 in.  of  its  centre,  and  yet 
getting  the  image  of  nioou  or  stars  to  which  the 
tele«oo]sB  may  be  directed.  1  am  now  nsnuuting  a 
17{  mirror  of  Mr.  Calver's,  9ft.  ;lin.  focus,  and  shall 
use  in  it  a  2in.  fiat,  and  am  satisfied  that  I  ahull  get 
tho  extreme  marginal  rays  in  the  eyepiece  with  it 
The  Hat  is  earned  by  an 
which  carriea 
to  the  side 

from  the  mirror  as  to  cause  so  small  a  flat  to  I. 
effective ;  and  this  obl-fashioned  method  of  carry- 
ing the  Oat  I  think  far  better  than  the  modem  one 
of  a  fixed  plate  and  sliding  tube  for  focussing.  Nor 
have  I  ever  experienced  the  asserted  detrimental 
effect  of  the  arm  in  causing  rays  from  a  star.  To 
try  this,  I  havo  placed  a  stout  stick  across  the  mouth 
of  the  telescope  without  producing  any  ray,  and  1 
should  be  dissatisfied  with  auv  mirror  allowing  rays 
from  a  star  without  attributing  thorn  to  the  effect 
of  the  arm. 

I  havo  a  12in.  mirror  mounted  with  a  flat  and 
springs  and  sliding  tube,  Ac.  by  ltrowning,  and  I 
have  placed  the  sum  mirror  in  the  tube  of  tho  1  .iin. 
and  in  its  own  tube  alternately,  without  perceiving 
any  difference  in  its  performance  in  one  or  the 
other.  I  have  snen  it  stated  that  tlie  fiat  should  be 
large  enough  to  n-rle.  t  the  image  of  the  sun  or 
moon  as  seen  in  the  focus  of  the  mirror,  and,  con- 
sequently, much  larger  than  is  necessary  to  reflect 
only  tho  oono  of  rays  converging  to  a  point  in  the 
focus ;  but  this  has  always  appeared  to  me  an 
erroneous  view  of  the  ease,  as  why  not  use  a  much 
larger  object  of  which  to  form  the  image,  and 
necessitate  a  still  larger  flat  P 

Again,  if  this  were  correct,  the  longer  the  focus 
of  thu  mirror,  the  larger  the  flat  that  would  be 
necessary ;  because  the  longer  focus  makes  the 
larger  image,  so  that,  with  a  very  small  mirror, 
and  a  very  long  focus,  tho  flat  would  require  to 
be  as  large  as  the  mirror. 

1  believe  if  the  flat  were  entirely  covered, 
excepting  a  hole  in  Use  centre  no  larger  than  a  pew, 
the  image  of  sun  or  moon  would  be  found  of  tlie 
some  size  in  the  focus  as  if  tlie  wholo  flat  were 
exposed.  1  believe  we  shall  see  this  new  method 
of  mounting  will  be  abandoned ,  and  the  old  one  of 
arm  and  sliding-puite  be  resumed,  as  by  it  a  smaller 
and  loss  expensive  fiat  may  be  used. 


[20901.}— It  mui.l  not  be  sup|»»«l  that  I  utterly 
I  condemn  tho  reflector.  Iu  large  obsc  rvatories.  where 
'  assistants  are  always  iu  readings*  to  twaSvvr  and 
,  adjust,  tlie  reflector  has  done  good  work,  and  for 
those  w  ho  havo  plenty  of  time  to  spare,  is  a  very 
useful  instrument. 

When  I  penned  my  letter  to  Mr.  Holmes.  I  bad 
in  my  mind's  eye  the  whole  of  the  forms  I  have 
seen,  Gregorian,  Casscgraiuiau,  and  Newtonian. 
In  my  'prentice  days  I  have  witnessed  ani  helped 
to  manipulate  tho  first  named,  hundreds  of  times, 
and  know  tlie  trouble  there  is  iu  refiguring  the  largo 
specula,  adjusting  tlie  smaller  oues,  and  tne  infinite 
Isither  attached  to  "setting"  the  extremely  m-.nuto 
]nnholes,  necessary  for  the  eyepieces  of  telescope* 
of  that  construction.  Coutn-t  this  with  the  per- 
manence of  a  n  frm  tnr.  I  had  one  in  use  a  short 
time  ago,  that  has  been  used  for  n.  arly  half  aitu- 
tiiry,  the  optical  paitsa*  good  a*  ever,  while  many 
of  the  reflectors  I  speak  of,  ha.!  not  reached  "i 
decade  of  existence.  The  Caw  /rain  reflector  I 
think  ha*  never  been  so  commonly  made,  for  I  do 
not  remember  more  than  a  do.:*-n  of  that  form,  and 
my  memory  tolls  me  that  tb-v  too  had  ne  t  leen 
made  long  Iwforo  they  required  readjustment  and 
repoliahiug  ;  of  course  these  were  meuilx  specula. 
Although  the  silvcr-on-glass  form  now  in  vogue  hai 
advantages  over  tlie  above,  yet  deteriorate  i.  is  con  - 
tinually  going  on  iu  the  silver,  and  our  (siiiistskiiuj 
investigator  Mr.  Wassell,  has  proved  that  the  glass 
surface  too  deteriorate*  by  the  cnutiiitial  cleaning 
of  the  speculum  for  resilvering  I  admit  the  com- 
fortable position  of  the  New  tonian,  but  as  a  very 
near  approach  can  lie  obtain,  d  by  usiiiig  a  zenith 
diagonal  with  a  refractor,  that  dies  not  outweigh 
its  advantages  of  stability  of  performance  and  per- 
manence of  adjustment.  One  of  "ourn"  has.  I 
see,  compared  2in.  of  a  speculum,  agaiutt  2iin.  o.g. 
with  the  advantage  on  the  side  of  the  speculum. 

I  should  expect  this,  although  theory  Java  not. 
•in.  out  of  the  middle  of  on  o  g.  fKNu.  focus,  will 
show  detail  that  a  Jin.  o.g  of  .Mm.  or  30in..  will  not 
— simply  because  no  glasses  of  tlie  smaller  diameter 
are  made  of  such  great  length,  and  produce  a 
smaller  image  for  magnification,  and  ure  rarely 
figured  for  astreuomicJwork.  To  fairly  judge,  all 


[ 20«02.]  •  It  is  a  matter  of  eoinmou  observati  li 
at  tins  season  to  all  who  live  in  the  northerly  por- 
tion of  Great  Britain,  that  tho  mornings  seen  un- 
usually dark,  more  so,  in  fact,  ti.au  they  ought  t-i 
be,  judging  from  the  time  of  suniue  advertised  iu 
tho  almanac*.  In  other  words,  the  afternoons 
seem  lunger  than  the  momings.  A  few  words  ill 
explanation  of  this  circumstance  may  not  bo  un- 
acceptable. Three  causes  contribute  to  this  result . 
In  tiw  first  place,  the  interval  f r  mi  sunrise  to  mid- 
day in  the  nioruing  is  less  than  the  interval  from 
mid-day  to  sunset  iu  tho  afternoon,  because  thn 
sun  is  "now  continually  getting  nearer  to  tho 
equator.  Consequently  it  the  sun  is  3h.  3.wn.  above 
the  horizon  before  coining  to  the  meridian,  it  will 
be  (say)  3h.  3Cm.  after  leaving  thu  meridian  before 
it  sets.  In  other  words,  if  the  sun  rises  in  tho 
morning  at  Sh.  2aro..  it  will  set  at  3h.  Mm.,  total 
apparent  time.  But  in  tho  second  place,  to  this 
must  be  applied  tho  equation  of  tunc,  as  it  is,  called, 
which  at  this  season  u  additive,  and  amounts  to 
om.  This  addition  makes  the  sun  to  rise  at 
Kh.  30m.,  and  act  at  3h.  41m.,  local  mran  time. 
To  this  must  Iss  added,  in  the  third  place,  the  dif- 
ference of  time  due  to  longitude,  say,  12m.,  so 
that  finally  the  sun  rises  at  iih.  I.'m..  and  rets  at 
.1h.  ,'i.isn..  thus  causing  thu  mornings  to  lie  33m. 
shorter  than  tho  afternoons,  according  to  (Jiiinxxk 
mean  fimr, 

Jamea  Pearson,  MA..  F.B.A-8- 

Fleet wood  Vicarage,  Dec.  27. 

THE  USE  OF  CHRONOMETERS  IN 
NAVIGATION. 

[20903.]— Ij«  tho  practical  use  of  chronometers' 
by  master*  of  vessels  at  sea  there  are  certain  rules 
which  are  known  to  many  of  them  by  experience, 
but  which  are  not  found  in  any  of  the  works  on 
navigation,  that  I  am  aware  of.  I  believe,  there- 
fore. I  am  tho  first  to  propound  them  iu  a  «" 
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1.  If.  to  Kit  time  shown  at  any  instant  by  a 
rhmnoine ter,  the  addition  or  subtraction  of  the 
error  of  the  instrument  given  a  time  which  is  in 
adeaiur  of  the  true  Greenwich  time,  the  ship  is 
thereby  placed  uett  of  it*  true  position.  If  it  ^ira 
a  time  which  is  Minrf  the  true  Greenwich  tune, 
the  ship  U  thereby  placed  rati  of  it*  true  position. 
3.  Now,  if  tlio  chronometer  be  tine  of  true  Green- 
wich time,  it*  error  mint  of  course  bo  attiitd  ;  ami. 
therefore,  if  it*  aiumnl  rait  is  too  Inrye,  the  ship  is 
placed  irwr  of  its  true  position  ;  if  too  tmaU.  it  is 
placed  rttMt.  X  Hut,  if  tho  chronometer  be  /tut  of 
true  Greenwich  time,  its  error  must  be  tnitr acted ; 
and  therefore,  in  this  case,  if  its  iwumid  rate  is  too 
in  at,  the  ship  is  pinned  nut  of  its  true  position  ;  if 
too  mall,  it  is  placed  trrtt. 

James  Pearson,  MA.  F.S.A.S. 

Fleetwood  Vicarage,  lire.  27. 

TRANSITS     AND  ECLIPSES 
CORRECTION. 

i.JOOOt.']— If?  answer  to  "  Young  Astronomer," 
the  number  should  be  IMS,  the  decimal  point  being 
omitted.  I  lecture  extempore,  and  sent  shorthand 
writer's  report. 

I  often  any  that  the  light  from  some  of  the  fixed 
stars  that  we  now  observe  started  from  that  star 
before  many  of  us  were  lorn.  These  fi»cts  give  an 
s  slight  idea  of  the  'immensity  of  space. 
Philip  " 


,  and  the  spectrum  tie- 
little  else,  as  Mr.  t'alton 


and  red  beams) 
yond  this  positi 

says,  than  "varieties  of  orange,  purple"  (violet) 
"and  green."  tho  beams  of  these  colours  being 
entirely  separated.  Of  course,  in  no  position  of  the 
screen  are  the  limits  of  the  different  colours  sharply 
defined,  as  seems  implied  in  the  foregoing  descrip- 
tion. On  the  contrary,  by  means  of  the  iufimte 
uumlsrrof  variously  refracted  beams  already  alluded 
to,  the  tints  are  shaded  very  gradually  into  one 
another.  I  think  I  have  now  shown  that  tho 
gradual  development  of  the  spectrum  as  the  receiv- 
ing screen  is  moved  awny  from  tho  prism  is  the 
effect,  not,  as  Mr.  Calton  imagines,  of  the  overlap- 
ping of  three  beams  of  light  (red. blue,  and  yellow), 
originally  separate,  but  of  the  gradual  separation 
by  divergence  of  three  beams  {red,  green,  and  violet) , 
which  were  overlapped  anil  commingled  at  their 
source  in  the  original  white  beam.    It  is  difficult  to 


spectrum  colours.  There  is  no  doubt  a  yellow 
light  undeeompnsnblc  by  the  prism  (that  of  in- 
candescent sodium  va]niur),  and  a  similar  Hue 
light  obtainable  from  the  vapour  of  indium.  What 
might  bo  tho  result  of  combining  these  I  cannot 
say.  I  have  not  the  means  of  making  the  experi- 
ment, and  I  fear  it  must  lie  left  to  one  of  those 
"scientists"  with  wlu<m  Mr.  Caltou  buds  it  to 
difficult  to  agree. 

Mr.  Calton's  theory  that  colours  "exist  in 
shallow,"  and  are  "  part  of  darkness"  is  curious. 
But  very  curious  indeed  is  his  claim  that  it  is  sup- 
ported by  my  experiments  in  overlapping  (I  suppose 
I  must  not  sav  mumj)  different  coloured  lights.  If 
colours  exist  in  shadow  and  darkness,  will  Mr.  Cal- 
ton In-  good  enough  to  suggest  some  means  of  show- 
ing  them  therein ':  Until  he  does  I  shall  continue 
to  believe  that  colour  exists  enly  in  halt.  Even 
light  is  f  ully  charged  with  colour,  I  ' 


COLOUR. 

[20005.]— Ijt  Utter  20792  your  correspondent, 
Mr.  S.  Calttiu.  appeals  to  me  to  make  an  expert- 
1  Mired  lights  1 


for  liiin  in  combining 


I  aave 


had  much  pleasure  in  complying  with"  his  request, 
and  I  now  send  you  tin;  result.  At  the  same  time 
1  have  taken  the  opjiortuuity  of  attempting  to 
correct  some  misconceptions  of  his  as  to  tho  forma- 
tion and  structure  of  the  prismatic  s|icctrum.  I 
am  sorry  to  see  that  he  has  again  fallen  foul  of  the 
••  scientists  "  in  defence  of  his  pet  theory  about  the 
primary  colours.  It  is  a  pity  he  dors  not  show 
MM  degree  of  a  scientist's  accuracy  in  liis  experi- 
ments and  deduction*  from  them — those  with  the 
prism,  for  instance,  mentioned  in  the  above  letter. 
Having  observed  that  tho  spectrum  colours  are 
gradually  develojwd  as  the  screen  upon  which  they 
are  received  becomes  removid  from  the  prism,  and 
the  sts-ctriim  lengthened  out,  it  is  amazing  that 
Mr.  Calton  fails  to  perceive  that  tho  colours  chiefly 
shown  at  the  farthest  distance  must  ho  produced  by 
rays  which  are  tut  overlapped  and  mixed  than  they 
are  when  nearer  the  ptism.  He  seems  to  imagine 
that  the  spreading  or  divergence  of  the  rays  leads 
to  their  overlapping  and  mixture  instead  of  their 
separation.  The  accompanying  diagram  illustrates 
the  course  of  the  spectrum  rays,  showing  where 
tbey  are  overlapped  and  whero  separate,  and  cou- 
axpjently  which  colours  are  compound  and  which 
simple.  In  this  iliagrnm  let  W  represent  a  beam  of 
parallel  rays  of  white  light  entering  a  prism  P. 
When  refraction  takes  place,  there  emerge  from 
the  prism  an  infinite  number  of  beams  of  coloured 
light,  each  having  the  same  breadth  as  the  original 
white  beam,  and  inclined  to  each  other  at  every 
possible  angle  within  the  limits  of  the  spectrum. 
The  most  effective  of  these  beams,  however  (as 
shown  where  their  separation  is  greatest,  at  a  long 
distance  from  the  prism:  am  the  violet,  the  green,  and 
the  red  ones — marked  V,  G,  and  It  in  the  diagram. 
Now,  if  tlie  spectrum  is  received  upon  a  white  screen 
placed  dosed  to  the  prisn',  as  at  position  1,  it  will 
1«!  seen  to  consist  (as  described  oy  Mr.  Calton) 
uf  a  white  centre,  bordered  above  by  a  narrow  space 
of  pale  blue,  shading  off  into  deep  blue  or  violet  on 
its  upper  edge  ;  and  below  by  a  narrow  strip  of 
light  yellow,  shaded  downwards  into  deep  red.  Re- 
ferring to  the  diagram,  it  will  be  seen  that  the 
white  centre  is  due  to  the  overlapping  (or  non- 
separation)  of  all  the  three  beams;  the  blue  to  the 
overlapping  of  the  violet  beam  by  tho  upper  edge 
of  the  green  ;  and  the  yellow  to  the  overlapping  of 
the  red  beam  by  the  lower  edge  of  tho  green.  The 
exterior  red  and  violet  colours  are  of  course  those 
of  the  red  and  violet  beams  where  they  have 
diverged  and  become  separated  from  the  green.  On 
gradually  removing  the  semen  farther  from  the 
prism,  the  two  outer  coloured  spaces  are  seen  to 
become  broader  and  to  encroach  upon  the  whit*, 
which  shrinks  in  width,  uutil  the  position  2  is 
reached.  Hire  the  white  vanishes,  and  a  little 
further  movement  of  the  screen  causes  the  green  to 
bngin  to  occupy  its  place.  Here  also  the  blue  and 
yellow  are  at  their  broadest,  each  containing  one- 
half  of  the  green  beam.  The  gradual  closing  in  of 
the  bluo  and  yellow  s]*acce,  and  the  appearance  of 
the  green  immediately  after  they  have  met  and 
srcmingly  overlapped  one  another,  has  very  natu- 
rally led  to  the  idea  that  this  green  must  be  a  com- 
pound of  the  two.  A  glance  at  the  diagram,  how- 
ever, shows  that  the  green  is  really  tho  colour  of 
the  green  beam  made  visible  by  its  being  freed  from 
the  violet  anil  red  beams  which,  nearer  the  prism, 
entirely  overlapped  it.  When  the  screen  is  shifted  to 
position  3,  the  blue  and  yellow  (so  far  as  they  are 
due  to  the  overlapping  of  the  green  by  the  violet 


conceive  how  Mr.  Calton.  after  using  his  pri«ra  as 
he  describes,  can  conclude  that  the  green  of  the 
spectrum  is  produced  by  the  spreading  of  the  yellow 
and  blue  rays  uutil  they  overlap,  unless  he  *«;  poses 
that  the  coloured  rays  travel  in  curved  paths,  or 
el«e  issue,  each  colour,  from  a  different  part  of  the 
original  beam.  Only  under  one  or  other  of  these 
conditions  could  diverging  rays  possibly  come  to 
overlap  after  being  separated. 

The  experiment  Mr.  Caltou  describes,  in  which 
green  is  produces']  bv  the  (apparent)  coaleecence  of 
the  yellow  and  blue  fringes  of  a  white  field  of  view 
seen  on  looking  through  a  prism,  is  just  a  repetition 
of  that  wherein  the  spectrum  is  received  upon 


In  this  case,  the  retina  of  the  eye 
the  narrowing  of  the  beam  (by 


a  white  screen 
is  the  screen 

turning  the  prism,  or  otherwise)  is  equivalent  to 
shifting  the  screen  away  from  the  prism  ;  for  it  is 
not  the  mere  length  of  path  of  tho  refracted  rays 
which  develops  the  spectrum  colours,  but  the  length 
of  path  as  compared  with  tho  width  of  the  original 
beam  a  fully  developed  spectrum  being  obtainable 
at  a  comparatively  short  distance  from  the  prism  if 
we  operate  upon  a  correspondingly  narrow  beam  of 
light.  (In  a  proper  spectroscope  the  light  is  ad- 
mitted through  the  narrowest  possible  slit.)  Tho 
green,  which  up|»-urs  where  the  yellow  and  blue 
tpnrr*  are  made  to  coincide,  is  really  the  colour 
which  remains  after,  bv  narrowing  the  beam,  the 
yellow  has  been  deprived  of  its  constituent  red 
light,  and  the  blue  of  its  constituent  violet.  That 
the  narrowing  of  tho  beam  must  have  this  effect 
will  be  evident  on  again  referring  to  our  diagram  ; 
for  it  is  plain  that  if  the  beam  were  diminished  to 
(say)  half  the  breadth  there  represented,  while  the 
green  would  still  occupy  the  centre,  the  red  and 
violet  beams  would  uncover  it  at  a  point  just  half 
the  distance  of  the  line  2  from  the  prism ;  and  if, 
while  the  narrowing  was  in  |irogma,  the  screen 
rested  in  the  position  2,  the  green  would  be  seen  to 
grow,  apparently,  at  tho  expense  of  the  blue  and 
yellow. 

The  aime  conversion  of  the  spectrum  yellow  and 
bluo  intn  green  by  the  abstraction  of  their  other 
constituents  occurs  in  Mr.  Calton's  other  experi- 
ments, in  which  he  receives  the  yellow  and  blue 
upon  blue  and  yellow  sereins  respectively.  The 
blue  screen  reflects  the  green  light  out  of  the  yellow 
space  and  very  little  of  tho  red.  The  yellow  screen 
also  reflects  green,  but  absorbs  the  violet  in  the 
blue  space.  If  Mr.  Calton  will  note  how  little  of 
the  nnmirrd  violet  is  reflected  by  tho  yellow  surface, 
and  of  the  orange  and  red  by  the  blue  surface,  and 
also  how  well  the  unmixed  green  is  reflected  by 
both,  he  will  understand  how  these,  surfaces  exert 
their  selective  actiun  on  the  mixed  colours. 

This  selective  absorption  and  reflection  by 
coloured  surfaces  explains  how  a  mixture  of  yellow 
and  blue  pigments  is  green.  The  yellow  pigment 
intercepts  and  absorbs  most  of  tho  violet,  and  the 
blue  pigmrnt  most  of  the  red  and  orange,  and  as 
both  pigments  are  equally  capable  of  reflecting 
green  light,  that,  of  course,  becomes  the  colour 
of  the  mixture. 

I  am  not  one  of  those  who  contend  that  it  is  im- 
possible to  produce  a  green  by  mixing  blue  and 
yellow  lights,  but  I  la-lie  ve  that  no  ordinary  blue  and 
vellow  will  do  it,  or  make  anything  else  than  white. 
The  coloured  lights  yielded  by  all  our  yellow  and 
Wue  pigments,  whether  transparent  or  opaque,  aro 


shown  by  the  prism  to  be  composite,  the  yellow 
containing  red  and  green,  and  the  blue  consisting  of 
grw  n^  and  violet  :  and  apparently  they  met  yellow 


owes  its  apparent  colourlessness  to  that  very  fact, 
and  to  the  further  cucuuistance  that  while  cvtiy 
colour  present  in  the  light  contributes  to  its  bright- 
ness, the  distinctive  colour-effect  of  each  is  neutral- 
ised by  that  of  some  other.  Mr.  Caltou  snys  bo 
"  agrees  with  my  diagram  "  (d«su  riptive  of  the 
experiments  mentioned  above,  see  p.  9:1,  No.  914  of 
"E.M.")  "but  differs  with  my  explanation,  or, 
rather,  deduction  from  it."  I  am  not  aware  thai 
I  gave  any  explanation  or  deduction  whatever.  I 
simply  tf»«Tite>f  o  hat  I  saw  in  looking  through  the 
apiuirutus,  as  thus— in  the  space  whence  I  shew 
that  both  i  oviVf  and  green  lights  were  shining  into 
my  eye,  I  mm-  neither  violet  nor  green  eoluurs,  but 
instead  of  these  a  pale  Hue.  And,  similaily,  violet 
and  red  lights  gave  me  a  pink  colour,  and  nil  and 
green  lights  a  yellow  tint.  I  do  not  think  that  the 
expressions  subsequently  used,  such  as  **  green  + 
violet  o  blue  uni  be  called  either  explanation  or 
deduction  : "  it  is  simply  a  oondtnred  statement  of 
tho  fact  which  I  observed. 

Mr.  Caltou  suggests  to  me  another  experiment 
with  the  same  apparatus,  using  wliat  he  rails  tho 
three  primary  colours,  red,  yellow,  and  Hue,  iu- 
stead  of  the  compound  ones  (I  admit  they  Wele 
compound)  which!  employed.  Of  course,  he  means 
that  the  res),  yellow,  and  blue,  are  m,t  to  lie  com- 
pound colours,  and  he  says  that  if  they  are  ni/S- 
etently  pure  (r)  they  will,  when  overlapped  in  my 
apparatus  give  the  result  he  slmws  iu  a  diagram 
constructed  like  mine,  in  which  apparently  red  + 
bluo  -  purple ;  bluo  -  yellow  =  green ;  yellow  + 
red  =  orange;  and  red  -f  blue  -  yellow  =  white 
mora  or  leas.  Now,  I  cannot  bo  sure  whether  Mr. 
Calton  means  these  three  colours  iu  his  diagram, 
purple,  orange,  and  green,  to  be  called  "  binary 
compounds."  because  ho  has  "strongly  objected 
to  pink,  blue,  and  yellow "  (which  occupied  the 
Mine  phues  iu  my  diagram,  and  wutm  prod  Mad 
iu  the  way  he  expects  his  colours  to  be  produced), 
being  so  names).  If  he  dee»,  it  ought  greatly  to 
reduce  the  strength  of  his  objection  above  quoted. 
Might  1  ask  if  he  means  the  "  white  more  or 
leas  "  where  the  red,  blue,  and  yellow  overlap  in 
the  centre  of  bis  diagram,  to  bo  regarded  as  com- 
pounded of  these  throe  colours  T  for  he  says  of  tlie 
corresponding  white  in  my  experiment  and  dia- 
gram, "This  white  is  not  any  more  a  combina- 
tion of  mhur  than  the  bluo  is  a  combination  of 
purple  and  green."  Now,  regarding  the  experi- 
ment suggested  by  Mr.  Calton,  of  course  I  have 
been  unable  to  make  it  under  the  conditions  h« 
prescribes;  for  where  can  be  got  a  gelatine  or 
glass  of  an  uuoomponnded  pure  blue  or  yellow  ? 
If  Mr.  Calton  can  supply  it  I  should  be  much 
obliged  to  him.  However,  with  such  gelatine  films 
as  I  could  procure— yellow,  blue,  and  red— colours 
quite  satisfactory  tx>  the  eye,  but  far  from  l«  ing 
what  Mr.  Calton  means,  1  made  tho  ex|ierimont 
years  ago,  and  havo  now  repeated  it  curefully. 
The  results  were  very  different  from  Mr.  Cal- 
ton's diagram,  being  shortly  us  follows : — 
Bluo  +  red  =  lavender  colour ;  red  *  yellow 
oj  pale  orange ;  yellow  —  blue  •  pure  white.  This 
last  being,  no  doubt,  tho  result  of  the  blue  and 
yellow  containing  between  tbum  all  the-  spectrum 
colours ; — (analysed  by  the  prism,  the  blue  was  chiefly 
green  +  violet,  and  the  yel'ow  green  J-  rc«l}.  The 
centre,  or  red  -+  yellow  ■(•  blue  appeared  a  very 
pale  reddish  or  pinkish  white.  Contrasted  with 
this  reddish  centre  tho  white  (yellow  •  blue)  cer- 
tainly showed  a  faint  suggestion  of  green.  Ilut 
that  this  was  merely  the  effect  of  contrast  was 
proved  by  tho  fact  that  it  gradually 
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the  attempt  waa  made  to  remove  tti«  n  .l  tint  from 
tlie  centre  by  progressively  diminishing  the  bright- 
ness of  tho  redcircle.  The  ml  tint  in  the  centre,  how- 
ever. ooqM  not  bo  abolished  ncrnt  by  completelv 
stopping  out  the  ml  light.  When  that  wu  dour-,  th*« 
greenish  hue  also  vanished  (mm  yellow  +  blue, 
and  thi*  space,  together  with  the  centn-,  shnno  a 
uniform  pure  while,  Walter  Hnrdle. 

Joppa,  near  Edinburgh,  Dec.  11. 


JERKS  IS  RAILWAY  TRAINS. 

[  20906.]— Mr.  Mouses  gives  as  a  reason  for  not 
accenting  my  diagram  that  the  angle  A  OA' was 
too  large.  This  la  no  reaaon  whatever.  I  mads 
tho  angle — as  I  stated  at  the  time — larger  than  it 
should  have  been,  in  order  to  make  the  diagram 
clearer.  Tho  use  (if  the  diagram  is  to  show  the 
motion  of  tho  carriage-frame,  which  produces  the 
jerk.  This  motion  rf««  occur,  whatever  Mr.  Molison 
may  say  to  the  contrary.  I  liave  several  tim.- 
noticed  the  front  end  of  a  railway  carriage,  fitted 
with  the  vacuum  brake,  "  tilt  up  "  and  not  "  tilt 
down  "  again  just  when  stopping.  If  it  had  tilted 
down  again,  it  woidd  have  been  due  to  the  action 
of  an  unevetiness  of  the  roils  upuu  tho 

I  did  not  press  my  h 
carriage  to  prove  that  Mr, 


fitted  with  a  brake,  a 
same  train  which  is  not 

(2)  Why  cannnt  a  passenger  prevent  the  jerk,  if 
it  be  caused  by  a  movement  on  his  own  J  tart  V 

(3)  Why  do  not  engineers  put  brakes  on  the 

"  additional 


|erked  in  one  in  the 

r  prevent  the  j 
i  his  own  twirt 
(3)  Why  do  not  engineers  put  brakes  on 
Wa«r-whoels  of  engines,  and  so  afford  odditi 
retarding  power,  if  uot  for  tho  reason  given  by 


mo 

Meteor. 


[20907,; 

Ili.h  had  a 


the  back  of  the 
.olison  was  wrong  in 


saying  that  a  passenger  ought  to  keep  his  seat  until 
the  train  stoim.  If  Mr.  Molison  had  said  that,  and 
that  alone,  there  would  liavo  been  nothing  to  say 
against  it.  But  Mr.  Molison  went  a  step  too  far. 
He  says  "  because  in  a  sitting  positiun  (especially 
with  your  bock  against  the  rail)  the  IkjJv  more 
readily  accent*  tho  varying  movements  of  the 
carriage."  It  was  this  statement  that  I  objected 
to.  If  Mr.  MohWs  theory  be  correct,  this  state- 
ment is  all  very  well.  But  Mr.  Molison  will  find, 
if  lie  trice  tho  experiment,  that  ho  eamwt  make  Ins 
body  accept  tlio  "  varyuigmovements  of  the  carriage 
(in  the  wav  he  means)  whatever  position  he  may 
take  up.  I  may  say  that  I  have  given  the  state- 
ment a  fair  trial,  and  I  thiuk  if  those  reader* 
interested  will  do  tho  same,  they  will  come  to  the 
same  eouctwion  that  I  have  done.  On  one  occa- 
sion, when  lying  upon  the  seat,  I  was  thrown  off  it 
by  the  jerk  in  question.  The  difference  in  the 
opinioiue«piw»>ed  by  Mr.  Stretton  and  Mr.  Molison 
«,  that  Mr.  Stretton  says  tho  jerk  is  clue  to  a  move 
mout  of  the  carriage,  and  Mr.  Molison,  that  the 
jerk  is  due  to  a  movement  of  tho  passenger.  If  the 
jerk  is  duo  to  a  movement  of  the  passenger,  the 
passenger  can  prevent  that  movement,  either  by 
lying  down  or  by  propping  himself  hard  and  fast 
up  against  the  partition.  I  have  found  that  «  hat- 
nrr  position  tho  passenger  may  take  up,  the  jerk 
M  just  as  violent  a*  ever. 

When  I  stated  that  "it  is  not  the  'inertia*  of 
the  passenger  that  causes  the  jerk."  I  meant  that 
—according  to  Mr.  Molison— it  caused  it  itulirtrt/y, 
because  if  there  were  no  inertia,  by  Mr.  Molisou's 
theory,  there  could  bo  no  o|>posite  force  or  "  ten- 
dency "  called  into  play,  and  there  would  be  no 
jerk. 

Mr.  Molison  wishes  to  know  to  what  my  experi- 
ments tend.  I  do  not  set  much  value  upon  (1)— 
(3),  I  simply  put  them  down  just  as  I  tried  them. 
I  may  say  I  repeated  each  four  times,  to  insure  cor- 
rectness. It  is,  however,  to  No.  4  that  I  would 
call  attention.  The  carriage,  in  question  (uot 
fitted  with  a  continuous  brake)  waa  in  the  same 
train  as  the  others  (in  experiment*  1,  2,  and  3) 
which  were  fitted  with  the  brake,  and  consequently, 
it  made  just  as  quick  a  stop  as  the  others.  How 
is  it  leas  water  was  spilt  *  A  passenger  in  such  a 
carriage  is  iwt  jerked  as  a  general  thing.  I  say 
"  a*  a  general  thing,"  because,  in  the  case  of  an 
ArrcD/tonaWy  quick  stop,  the  last  carriage  nut  being 
braked,  rims  into  the  others,  and  compresses  the 
buffer-springs,  ao  that  a  slight  jerk  is  caused  by 
tho  reaction  of  the  buffer-springs.  If  Mr.  Molison '% 
theory  be  true,  the  passenger  would  bo  jerked  in 
this  carriage  just  as  much  as  in  one  of  tho  other 
carriages,  because  quite  as  much  "  Inertia,  ice  " 
is  called  into  play.  The  fart  «/«  be  explained  by 
Mr.  Strettou's  explanation. 

It  is  because  tho  carriage  is  not  braked,  and, 
consequently,  no  excessive  weight  is  thrown  on  the 
leading- whorls,  and  no  tilting. up  occurs.  H  Mr. 
Molison  is  correct,  his  theory  will  also  explain  it. 

"Nun.  Dor."  ia  wrong  in  saying  that  tramcars 
are  out  of  the  question.    If  Mr.  Molison  thinks  he 
can  |>rove  anything  by  means  of  tramcars,  he  is  at 
liberty  to  do  so ;  lam  open  to  conviction.    But  let 
him  also  remember  that  tramcars  are  fitted  with 
brakes.   Mr.  Molison  will  find  that,  if  he  wi 
up  tho  axle-boxes  so  as  to  lender  th 
Uiielcss,  there  will  bo  no  jerk,  because  tho  car 
not  assume  any  but  a  level  position. 

It  u  well  known  that  engineers  object  to  brak 


-I  Alt  sorry  that "  H.  B.  T.  R."  (p.  384) 
painful  personal  experience  of  jerks  in 
railway  trains ;  but  I  am  afraid  no  very  definite 
explanation  of  the  cause  of  his  special  accident  can 
be  given  unless  he  supplies  the  following  data :  the 
kind  of  brake,  the  method  of  it*  application  at  the 
moment,  and  the  position  of  the  passenger  at  time 
of  jerk.    Possibly,  however,  the  following  conside- 
rations will  enable.  "  II.  B.  T.  S."  to  determine  for 
himself  tho  actual  cause  of  tho  jerk  from  which  ho 
suffered.     I  believe  on  the  Snath-Western  tho 
chain-brake  and  the  vacuum-brake  are  used,  as  well 
as  tho  common  hand-brakes.    An  account  of  tho 
method  in  which  those  work  may  bo  useful.  From 
the  fact  that  a  powerful  engine  was  on,  the  train 
may  be  assumed  to  have  been  a  long  one  ;  and,  if 
»°  -»ay.  of  10  coaches—  the  chain-brake  would  have 
been  divided  into  two  sections  of  five  coaches  coch. 
under  the  charge  respectively  of  the  front  ami 
rear  guard.    The  brake  is  put  on  by  bringing 
the  drum  on  which  the  chain  is  wound  into  fric 
tional  contact  with  a  drum  on  one  of  the  axles, 
and  when  taken  off,  weighted  levers  beneath  tho 
carriage*  holp  to  run  the  chain  off  the  drum 
describe  the  main  features  merely,  not  details), 
will  be  understood  that  tho  brake-blocks  even  in 
no  section  do  not  go  on  simultnncooslv.  and  it  is 
obvious  that  tho  rcor- guard  may  brake  his  section 
and  release  it  without  any  sort  of  concurrence  with 
similar  operations  on  the  part  of  tho  front  guard 
Suppose  tho  rear-giiurd  to  put  his  brako  on  first, 
tho  coaches  forming  his  section  will  have  thcir 
buffer-spring*  compressed,  while  the  d  raw  bur - 
springs  between  the  two  section*  will  Ik  put  into  a 
state  of  tension,  and  also  throughout  the  whole  of 
the  front  section  if  tho  front-guard  ha*  delayed  the 
puliation  of  his  brake.  When  the  brake  is  released 
.  will  be  sewn  that  the  action  of  the  buffer-springs 
will  cause  tho  rear  section  to  recoil  from  the  centre 
towards  each  end.  because  the  buffers  between  the 
two  sections  not  only  do  not  touch,  but  are  actually 
parated  by  tho  drag  of  the  hind  section  of  the 
train,  so  that  the  effect  of  the  buffer  recoil  doe*  not 
always  jerk  a  given  passenger  towards  the  engine. 
As  soon  as  tho  brake*  are  released  th.!  buffers 
recover  their  positions,  the  coaches  right  them- 
selves, and  such  drawbar-springs  a*  ore  until 


(it 


Si 


tension  exert  then-  power.    Or,  to  quote  from 

-72,  "  the  jerk  refcrr~'     ■■  •»■-•  -sis.  »-«  i. 

hen  the  brake  is 
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„.jcen>  object  b 
upon  tho  leadrng-wheels  of  locomotive*,  because, 
when  the  brakes  are  applied,  o 
thrown  on  theso  wheel*. 

Before  Mr.  Molison  tries  to 
let  him  onuwor  the  following  u 
hwowu  theory:— 
(1)  Why  is'  . 


referred  to  is  that  which  takes  place 
te  is  released,  or  when,  the  train 
having  corno  to  a  positiun  of  rest,  the  buffer 
•ring*  exert  their  power."    (The  position  of  a 
mnui  ha*  been  altered.)  It  will  1»  seen  that  until 
the  buffer  spring*  have  exerted  their  power,  and 
left  the  face*  of  the  buffer*  free  to  flip  over  one 
another,  the  coaches  canuot  entirely  right  thom- 
lve«  and  obtain  their  normal  level.    Suppose  tho 
direct  opposite  to  bo  the  course  of  events.    If  the 
front-guard  puts  his  brake  on  first,  his  section  is.  so 
t<>  siioak,  over-run  by  the  rear-section,  and  the 
coaches  ore  pressed  v<rry  closely  together.  The 
action  of  the  vacuum  brake  was  clearlv  explained 
by  Mr.  Stretton  on  p.  1S5,  and  "  II.  B.'T.  S."  will 
readdy  understand  the  different  effect*  produced 
when  in  the  case  of  tho  ordinary  brakes  the  front 
or  rear-van  is  first  braked.    I  suspect  that  the 
pocial  cose  referred  to  was  caused  by  buffer- recoil, 
tut  it  is  difficult  to  guess,  for  besides  the  effects 
produced  by  the  different  kinds  of  brakes  and  their 
pplication,  other  things  have  to  be  considered, 
or  instance,  in  the  older  style,  the  buffers  bore  ou 
tho  end*  of  a  plate  spring  (tho  ordinary  kind  of  cart- 
spring)  arranged  across  the  earriago  frame,  while  tho 
draw-bar  was  attached  to  the  centre  of  the  spring. 
In  modem  practice  the  buffers  are  connected  each 
with  a  separate  spring  made  up  of  rubber  discs,  and 
the  drawbar  also  has  a  similar  s|»ring.   Tho  action 
°*  *"■**  aprings,  it  will  be  seen,  will  vary  with 
different  conditions  as  they  vary  between  them- 
selves ;  but  I  think  I  have  said  sufficient  to  show 
that  there  is  more  in  the  action  of  broke  gear  than 
scuno  iinagine.   The  only  correct  principle  in  con- 
tinuous brakes  is  automatic  action- i.e.,  a  brake 
that  goes  on  when  out  of  order  and  compels  atten- 
tion ;  a  brako  that  may  be  found  out  ot  order  just 
when  most  wanted  is  a  snare  and  a  delusion,  and 
it*  use  should  bo  prohibited.    A*  to  getting  out  of 
trains,  there  are  two  methods :  get  out  the  moment 
the  train  stops  (not  before}  ;  if  you  can't,  then  wait 
until  you  are  quite  *ur©  all  the  jerks  are  over ;  but, 
if  possible,  alwaya  keep  a  handhold  of  *o 
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BRAKE  FAILURES    TO  Q.  J.  CALVERT. 

Tint  "  failure "  which  occurred  at 


JULIUS, 

Market  ." 


i  and  reform!  to  bv  yc 


^Th^M  dla*  now^rcopirin8  (Treat  attention. 
Liverpool*  tJ  ffSrfi  " 


"stop  at  Market  Harborongh  when  required  to 
take  up  passengers  for  Loudon,"  and  upon  the 
evening  in  question  (Nov.  24th),  this  special  stop 
was  made. 

Tho  express  was  drawn  by  two  engines.  No*.  822 
and  1 17b.  both  fitted  with  steam-brakes  upon  the 
coupled  and  tender-wheels  ;  the  vehicles  composing 
tho  train  were  fitted  with  the  Clayton  modification 
of  the  Sanders  and  Bolitho  vacuum-brake ;  it  was 
not,  however,  under  the  control  of  the  driver  of  the 
leading  engine.  The  brake*  were  applied  to  stop 
at  Hail*  -rough  in  the  usual  way,  and  when  the 
station  duties  were  completed,  the 
without  anything  unusual  being 
of  course,  dark  at  the  time). 

Tho  driver  of  the  train-engine,  a*  Mr.  Calvert 
mention*,  thought  that  the  brake  wo*  out  of  order, 
as  the  vacuum  could  not  be  maintained ;  he  very 
wisely  stopped  at  Desborough  to  ascertain  the 
cause.  It  was  then  found  that  the  screw-coupling 
between  two  vehicles  was  broken,  the  hone-pipes  of 
the  so-ruoVrf  autut.uitic  vacuum -brake  were  |mUcd 
apart,  and  that  the  rear  ]iart  of  the  train  was 
simply  hanging  by  tho  side  chain*  extended  to  their 
full  length.  There  is  no  doubt  that  the  coupling 
was  broken  when  the  train  wa*  stopping  at  Har- 
borough, and  much  alarm  was  naturally  expressed 
by  tho  passengers  in  the  rear  carriages  when  they 
found  that  they  had  ascended  tho  well-known  Des- 
borough  Bank,  which  is  a  gradient  of  1  in  132, 
with  .!<//■  rhaiut  only ;  very  fortunately  the  side 
diains  performed  their  duty  well ;  but  it  will  bo 
seen  that  if  they  had  broken  u|K>n  the  incline  a 
serious  accident  might  haw  followed. 

Wo  will  now  consider  the  question  of  brake- 
power. 

An  efficient  continuous-brake  must  be  automatic, 
in  actiou  ;  it  has  tint  power  ready  accumulated  and 
stored  in  sn  auxiliary  reservoir  upon  the  engine, 
tender,  and  every  vehicle  ready  for  instant  use. 
It  can  be  applied  by  the  driver  or  guards,  and  will 
at  once  apply  itself  in  case  of  accident  or  separa- 
tion of  the  train. 

Tho  fact  that  a  driver  can  take  off  the  brako  and 
start  from  a  station  i*  clear  proof  that  it  is  in 
working  order  ;  it  is,  therefore,  a  tell-tale  upon 
itself.  Tho  Clayton  ruudirication  of  the  Sander*  - 
Bolitho  Brake  is  supposed  to  lie  <tN/<»>t«fif  i  but  the 
fact  that  a  train  left  a  station  and  ran  tor  milas. 
with  the  hose-pipes  pulled  apart,  and  yet  that  the 
brake  did  not  stop  the  train,  proves  at  once  that  it 
does  not  fulfil  the  Board  of  Trade  conditions. 

When  it  is  remembered  that  the  failures  of  thi* 
class  of  brake  caused  trains  to  run  into  the  buffer- 
stops  at  Fortskewet  Pier,  Bradford,  and  Liverpool, 
that  case*  are  occurring  daily  of  trains  being  broken 
loose,  running  post  stations  and  danger  signals,  and 
delays  in  consequence  of  its  uot  releasing  quickly 
when  required  by  tho  drivers,  your  readers  will  see 
that  this  brake  is  a  source  of  danger,  not  of  safety. 
The  Sanders  Vacuum  Brake,  as  first  fitted  to  the 
experimental  trains  upon  the  Midlsud  and  Great 
Western  Railways,  wo*  a  fairly  good  brake  :  it 
would  apply  itself  in  cum  of  n  break-loose,  and  re- 
main "  ou  "  until  taken  off,  either  from  the  engine 
r  by  means  of  the  release  valves  upon  ouch  car- 
nage. But  these  two  companies  have  now  rendered 
tho  brakes  inefficient  by  drilling  a  loali  " 
listen  or  piston-rod,  by  which  all  the  I 
eaks  away  in  less  than  two  minutes  even  under  the 
most  favourable  circumstances.  This  lraki*g-nff 
<y*t<m  is  the  cause  of  the  trains  running  into  buffer- 
stop*  and  post  stations  and  signal*.  Sooner  or 
Utter,  a  serious  disaster  is  certain  to  occur,  especially 
if  this  brako  continues  to  fail  at  Kentish-town  and 
other  crowded  junctions. 

Major  Mariudin,  in  his  recent  report  upon  tho 
Liverpool  accident,  remarks : — "  That  the  unsatis- 
factory manner  in  which  the  train -brake  behave. I 
pon  this  occasion  strongly  supports  the  conclusion 
rhich  was  arrived  at  by  Colonel  Rich,  when  re- 
orting  upon  the  somewhat  similar  accident  which 
ccurred  on  the  '26th  April,  18S2,  at  Portakewot.  on 
i  Great  Western  Railway— viz.,  that  thr  tjKcmcy 


J 


1 

til, 

of  thi*  elctt  of  brake  is  materially  inlcrffrt 
thr  Uakaye-hoU  is  the puton-hrad." 

We  can  only  ask  how  long  will  the  directors  of 
the  Midland  and  Great  Western  Companies  allow 
the  safety  of  their  passengers  and  trains  to  be  risked 
by  the  use  of  the  dangerous  "  two-minute"  brake  t 
.  Clement  X.  Stretton. 

Saxe  Coburg-street,  Leicester,  Dec.  23. 


ELECTRO-MOTOR. 

[2000!).] — Tint  cause  of  failure  (20865,  see  letter) 
evidently  is  that  the  two  halve*  of  the  ring  lis  to 
not  been  properly  wound,  or  not  properly  connected 
up,  tho  result  of  which  has  been  to  produce  one 
continuous  ring  msgnet,  whilst  each  half  of  tlw 
ring  should  be  wound  in  the  same  direction  and 
tlw  current  sent  through  each  helix  in  the  same 
direction,  so  that  there  wdl  be  two  north  poles  at 
tho  top  and  two  south  poles  at  the  bottom,  or  rior 
tmi ;  tho  two  identical  poles  forrning  together 
what  is  called  a  consequent  pole.  S*o.  22  wire  is 
too  small,  and  the  resistance  of  the  whole  is  much 
too  high  :  but  this  resistance  may  be  reduced  by 

ot  the 
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Siemens'  H  armature  is  not  a  good  one  for  a 
r,  either  from  an  electrical  or  a  mechanical 
point  of  view,  ami  it  has  gone  out  uf  use  except  for 
>■ :: i  UI  models.  I  have  just  completed  a  small motor, 
with,  nil  outer  ring  like  that  uf  "D'Elgo,"a»d  instead 
erf  a  Siemens'  H  armature,  a  smaller  ring  with  two 
consequent  poles,  which  smaller  ring  revolves  inside 
the  larger  one.  Tho  two  riugs  urn  cooh  wound  with 
two  layer*  of  No.  20  silk-covered  wire,  and  the 
arrangement  gives  better  results  than  I  have  met 
with  in  any  other  form  of  small  motor.  If  any 
person  were  making  up  a  number  of  these  double 
ring  motor*,  tho  rings  might  bo  cast  in  two  pieces, 
which  would  gnutly  facilitate  the  winding  of  tho 
wire  \  and  two  bolts  to  each  ring  would  hold  the 
whole  together.  These  motors  might  be  sold  with 
a  good  profit  at  a  very  cheap  raU>. 

H.  B.  T.  S. 

[20910.]— Youb  correspondent,  "  D'Elgo  '*  (page 
ZG I,  letter  208t>5),  says  ho  has  made  a  motor  un 
the  plan  of  tho  Griscotu  motor ;  but  in  that  engine 
the  wire  on  the  field-magnet  U  No.  20  or  18,  and 
on  the  armature  No.  24  or  22.  In  your  corre- 
spondent'* machine  the  wire  is  stated  to  be  No.  22 
throughout.  Instead  of  the  resistance*  bciug 
equal,  as  is  best  fur  a  motor  engine,  the  magnet  is 
7  ohms,  and  the  armature  2  ohm*.  Therefore, 
when  the  whole  wire  is  traversed  by  an  electric 
current,  the  magnet  tend*  to  reverse  the  poles  of 
the  armature  at  tho  moment  when  tho  current  is 
changed,  and,  perhaps,  attract*  instead  of  repelling 
it.  However,  there  may  bo  another  reason  for  the 
motor  not  working — viz.,  secondary  curront*  pro- 
duced in  the  motor  itself  ;  thus,  when  two  motors 
are  put  into  the  some  circuit,  only  one  will  work 
as  a  rule.  ••  D'Elgo,"  in  hi*  letter  states  that  his 
motor  worked  when  there  was  less  wire  on  it ;  let 
lam  then  take  off  half  thu  wire  from  the  magnet, 
and  the  rest  little  by  little  until  the  engine  works 
beat.  Ho  will,  most  likrly,  then  find  that  the 
resistances  are  nearly  equal. 

He  must  be  rnutioncd  his  motor  is  liable  to  lie 
hmtcd  by  a  powerful  dynamo  current,  and  he  bud 
,  not  thicker  tbnn  No.  28  or  30. 

J.  SutcUffo. 


[209M.1— Ix  reference  to  letter  20805  ("Electric 
Motor"),!  may  say  that  I  am  making  one  somewhat 
similar,  though  with  a  different  armature.  When 
about  to  wind  tho  wire  round  tho  hetd-magnet,  I 
found  myself  in  a  difficulty,  not  having  hod  an 
opportunity  of  examining  a  motor  closelv. 

It  struck  me  that  if  I  wound  both  helices  in  the 
same  direction,  tlmt  is,  to  make  them  both  right- 
hand  coils,  I  should  have  the  north  pole  of  one  anil 
the  sou  tit  pole  of  the  other  coming  together,  and 
neutralising  each  other.  So  when  I  had  wound  one 
half  of  the  tield-magnet  I  reversed  the  direction  of 
the  coil,  so  as  to  make  the  two  north  polos  como> 
together.  Whether  I  was  right  or  wrong  in  this  I 
cannot  snv,  a*  I  have  not  completed  my  motor  yet. 
As  •'  D'Elgo's  "  motor  worked  when  one  sido  only 
was  wound,  it  is  possible  that  ho  wound  both  coifs 
in  tho  same  direction,  and  that  my  idea  is  correct. 

The  fact  of  tho  machine  when  worked  as  a 
dynamo  giving  a  current,  may,  perha|»,  U- 
accounted  for  by  supposing  that  one  sido  ha*  a 
little  more  wire  wound  upon  it  than  the  other,  and 
that  that  side  gives  on  effective  current  after  neu- 
tralising the  other. 

I  offer  these  remarks  merely  as  suggestions,  and 
would  like  to  ask  somo  one  who  understands  more 
about  the  matter,  if  nine  ohms  (the  total  resistance 
of  "D'FJgo's"  motor}  is  not  very  high.  I  undrrstaud 
that  the  Urisoom  motor  lias  a  resistance  of  about 
one  ohm.  J.  M'lntoeh 

F.S.— I  have  observed  that  the  resistance  of  the 

than  that0'  "tho'&li''  """".j""5"  6*ncnJty  higher 


the  information  may,  perhaps,  bo  of  service  even 
to  Dr.  Edmunds,  that  there  i*  nothing  more  effec- 
tual than  tho  common  petroleum-oil  a*  ordinarily 
burnt  in  lamps.  Some  skins  will  not  stand  tho 
application  of  the  pure  petroleum  :  in  which  cam  it 
may  be  mixed  with  olive-oil,  until  it  is  found  to 
be  sufficiently  reduced  in  strength. 

H.  B.  T.  S. 


[20912.]— It  seems  to  me,  from  tho  description, 
2l*vi.S,  p.  3C1,  that  "  D'Elgo  "  lias  so  connected 
hi*  field -magnets  ss  to  give  them  the  same  polarity, 
"■it  he  obtains  some  current  when  rotating  it, 
3  one  ha*  a  little  more  wire  ou  it  than  the 


[20913.]  -I  l 


have  in  process  of  construction  a 
'  D'Elgo's,"  and  will  be  glad  if  I  can 
help  him.  I  think,  from  the  fact  that  the  motor 
worked  when  one  of  the  coils  was  wound,  the  other 
coil  has  been  wound  in  the  wrong  direction,  so 
making  both  polos  at  one  end,  and  the  other  polar 
face  simply  the  neutral  point.  Let  him  tost  the 
polar  faces  with  a  magnetic  needle  when  the  current 
u  passing.  If  this  is  not  what  is  wrong,  I  shall  be 
very  glad  to  hear  from  "  D.  E."  I  should  like  to 
know  if  the  motor,  when  finished,  and  working  as 
expected,  will  bo  able  to  charge  a  Sutton  cell  equal 
to  a  pint  Buascn.whcn  driven  l-y  hand  or  lathe 
I  am  hoping  mine  will  be  of  use  as  a 
>  as  well  as  a  motor. 


BINOWORlf. 

[2091-1.] — Soke  time  ago  there  was  a  query  as  to 
a  cure  for  this  complaint  1 1  may  therefore  say,  and 


MEDICAL  REPLIES. 

"  Fix  upon  that  course  of  life  whirh  Is  best ;  habit  wQl 
render  It  roost  d<4i|<htfu]."— Pvti-aoou*. 

[20915.]— Nasal  IUsciluuie  (48943).— Probably 
due  to  weakness  and  overgrowth.  Head  previous 
notes  upon  oatmeal  porridge,  milk,  and  fat  bacon 
diet.  Let  the  child  wear  flannel,  thick  broad-soled 
boots,  and  get  out  for  regular  exercise,  (jo  to  bod 
early,  and  avoid  badly -ventilated,  over- heated 
rooms. 

Ouksitt  (I8044).-I721b.  for67in.  at  21  years  of 
ago  is  rather  too  much.  Leave  off  iter;  if  that  does 
not  suffice,  drop  «««"<-,  and.  if  necessary,  limit  the 
food  somewhat  further  in  point  of  qttantitu.  Itoduce 
lib.  a  week  in  weight,  nearly  to  1541b.  Effect 
this,  not  by  over-exercise,  but  by  putting  less 
material  into  yourself.  To  work  yourself  out  in 
order  to  oxidise  redundant  food  is  absurd  policy, 
hut  is  too  often  done  by  unthinking  persons.  More- 
over, persons  who  get  obese  are  not  in  a  condition 
to  stand  severe  exercise  without  risk  of  permanent 
injury. 

V-amxxjor,ix  (48983). — Not  due  to  rheumatism, 
but  probably  to  irritation  of  periosteum  or  mem- 
brane lining  the  cranial  bones.  Could  not  be 
prescribed  for  without  personal  examination. 

Cod  Liven  Oil  (48989).— Useful  ns  a  nutrient 
when  rubbed  into  the  skin,  in  so  far  ;u  it  is  absorbed 
into  the  system. 

Wixe  aj«d  .Sriurrg  (1900.)).— "Housekeeper" 
asks— 1.  Why,  if  wine  and  spirit*  retard  digestion, 
they  are  so  often  taken  to  remedy  "  indigestion  ami 
spisnw  "  i  The  narcotic  action  of  the  alcohol  be- 
numbs the  nerves  of  the  stomach  when  irritated  by 
undigested  food,  and  thereby  relieves  spasm  and 
ivtin.  But  its  use,  nevertheless,  has  to  be  paid  for 
in  damage  to  the  stomach,  and  the  wis*)  person  wilt 
avoid  indigestion  so  as  not  to  have  to  fall  back  upon 
medicine*  which  are  very  useful  for  colic.  2.  Why 
do  so  many  medical  men  recommeud  the  drinking 
of  light  wine  during  meals f  Answer:  Because 
Uieydon'tknowony  better.  Why didaomoiiymcdirat 
men  in  the  last  generation  bleed,  starve,  and  poison 
every  one  who  had  the  misfortune  to  bo  ill i  Hot 
water,  followed  by  tickling  the  back  of  the  throat, 
is  a  useful  and  ready  means  of  producing  vomiting, 
and  a  vastly  better  remedy  fur  "  indigestion  and 
spasms"  than  alcohol.  The  one  dilutes  and  gets 
nd  of  tho  offending  matter ;  tho  other  only  benumbs 
the  stomach  into  bearing  with  it.  Did  "  House- 
keeper "  ever  hear  of  the  man  who,  on  going  to  his 
giu-bottlo  in  a  hurry,  drank  off  its  contents  before 
he  discovered  that  It  hud  been  filled  with  cold 
water,  and  was  nearly  killed  thereby?  Read  the 
motto  at  head  of  these  replies.  Also  read,  mark, 
leam,  and  inwardly  digest  a  valuable  letter  on 
"Brink*"  (2<WS2.  page  385,  No.  927)  from  Dr. 
Allinson,  of  Kmgshuid-road. 

CHiLBLAnvB  (48862  again). — Two  correspondents 
give  advice,  ou  which  they  ask  my  opinion  (page* 
3ot>  and  301).  I  Could  not  take  the  responsibility 
of  advising  any  one  to  try  either  of  the  latter  modes 
of  treatment.  No  doubt,  many  children  would 
recover  ajtrr  such  treatment,  just  as  they  would 
after  even  more  dangerous  devices  ;  but  it  is  highly 
dangerous  for  correspondents  to  publish  such  advice 
in  Urn  Rxousu  MdCiiAjac.  One  correspondent  is 
thoughtful  enough  to  "beg  a  little  pity  for  the 
patient  not  to  make  it  scream  over  much,'  and  the 
uther  explains  huw  "  the  thought  struck  him," 
which  he  goes  on  to  describe.  Now,  every  man  has 
a  common-law  right  to  try  experiments  which 
"  striko  his  mind  "  if  his  own  body,  so  long  as  he 
does  not  intentionally  *  ttempt  to  commit  suind" 
But  no  ono  has  a  ngn  tto  try  these  violent  and 
dangerous  experira xi  Is  upon  children,  or  upon  other 
people  not  able  to  oe  deliberative  ami  consenting 
parties  to  the  experiment.  I  think  that  as  much  as 
can  safely  Is:  said  lor  di  mestic  practice  in  the  matter 
of  chubhuiia  has  been  said  in  my  note  on  Uie  sub- 
ject. James  Edmunds,  M.D.,  ozc. 

Graf  ton-street,  Bond-street. 

OBJECT  -  a  LASS  MATTERS-  TOOLS  AND 
GLASS 

[201UI'.]— THE  glass  mentioned  by  "Orderic 
Vital "  that  Mr.  Caplatri  bos  for  sale,  would  cer- 
tainly do  for  experimental  o.g.'s;  but  without 
knowing  the  brand  it  is  impossible  to  give  curves 
suitable.  The  'cuto  amateur  may  grind  small 
lenses  or  prisms,  and  find  that  himself ;  the  optical 
plate  is  of  higher  refractive  power,  and  has  greater 
dispersion  than  optical  crown,  and  is  more  uses! 
for  common  work  than  o.g.'s.  I  hare  used 
malleable  iron  tools  with  good  effect ;  ordinary 
cast  iron  will  do  nearly  as  well,  but  I  prefer  brass. 


Iron  is  generally  used  in  English  work  Up»  now. 
and  will,  I  have  no  doubt,  oust  brass,  for  econo- 
mical reasons.  Bra**,  however,  give*  a  mnch  better 
surface  for  dry  polishing  ou  paper  than  iron  does. 
I  intend  in  my  paper*  on  o.fc  working,  to  givo 
methods  of  tool-inaJtlng  that  wul  suit  tho  amateur. 

Prtematlque. 

SOLUTION  TO  OPTICAL  BOUATION. 

[20917.] —  Tan  following  is  the  solution  to  the- 
equation  given  by  "  Orderic  Vital "  in  note  to  letter 
20860.  1  hare  solved  it  as  a  biquadratic,  but  haw- 
not  sent  tho  working,  a*  it  would  occupy  too  much 


*-21  + 


\/  ic;- 


5  +  fv  -  * 


Where  y  =y/ 


5  ■  VC.:;1  ■  </;".) 

The  value  of  x,  when  computed  from  the  above, 
will  be  found  to  be  4  430055.  J.  O.  Vine. 


DIE  -  EN  Git  A  VI  NO  AND 
SAWS. 

[20918.]— MTthanks  are  repeated  to  "Gamma" 
for  his  letter.  I  am  ashamed  to  ask  for  more  :  but 
surely  the  Editor's  good  nature  has  not  been  over- 
taxed, and  valuable  as  space  undoubtedly  is.  what 
has  appeared  under  the  heading  in  each  letter  signed 
•'  Gamma  "  has  been  equally  valuable,  and  we  can 
all  see  tho  well  has  not  been  pumped  dry.  How- 
ever, there  must  lie  a  limit  to  the  tax  pit  on  good 
nature,  and  I  am  really  grateful  for  all  that  hu* 
been  shown  mo. 

As  to  "  Gamma's "  concluding  remarks  on 
American  saws,  he  will  see,  on  looking  at  the  letter 
of  "  J.  L  ,"  that  he  referred  to  the  saw  with  teetb 
both  on  bock  and  front,  one  set  being  fine  ami  tho 
other  coarse.  It  was  of  this  saw  I  said  it  was  a  tov. 
not  a  workman's  tool.  While  the  saw  "  Gamma'" 
refers  to  is,  I  gather  from  the  work  done,  tho 
Amcrican  hand  cross-cut  saw  with  /wACpum./  tooth — 
a  first-rate  too),  as  I  know.  But  the  other  double 
saw  I  think  little  better  than  a  toy.  It  will,  no 
doubt,  cut ;  but  it  does  so  under  difficulties,  as  I 
haxe  proved,  having  worked  with  throe  different 
ones.  The  first  defect  is,  I  consider,  tho  saw  is  too 
narrow  in  the  blade,  l|in.  at  point  to  Sin.  at  heel, 
though  there  is  really  no  heel.  Then  both  sides 
have  the  teeth  Bet,  so  that  in  cutting  anything  wider 
than  Sin.  the  teeth  not  in  action  rub  on  tho  sxles  of 
the  kerf,  and  considerably  increase  the  friction.  It 
is  true  this  is  sought  to  bo  mitigated  by  the  fine 
teeth  not  having  so  much  set  as  the  coarse.  But 
still,  the  saw  is  made  rather,  I  would  say,  for  sake 
than  for  use ;  and  of  the  throe  I  hare  seen  and  used 
they  were  all  too  weak,  and  the  tendency  to  buckle 


THE  SLIDB-BT/LE. 

|20919.]— My  letter  replying  to  Mr.  Alb.  Kap- 
teyn's  inquiry  having  been  posted  on  the  21st 
December,  Mr.  Alfred  Sbeppard's  communication 
of  22nd  (20858),  pages  358  and  359  (or,  rather,  so 
much  of  it  a*  refers  to  his  patent  double  slide-rule), 
requires  notice,  inasmuch  as  several  years  before  the 
date  of  that  potent,  alt,  and  far  more  tbau  all,  tho 
advantages  claimed  by  Mr.  Slieppard  were  applied 
and  appreciated  by  user  of  the  triple  radius  double 
slide  instrument  referred  to  in  my  reply  to  Mr. 
Kaptoyu.    For  such  calculatiou  as  - 

51  x  32  »  " 

or.Bup.  area  of  23ft.  Gin.  x  3«.8}in.»obout!*7Bq.  ft. ; 
or,  solid  cont.  of  23ft.  Gin.  M  3ft.  Klin.  ■  V  9* *  m 

about  150  cub.  ft. : 
square  or  cube,  or  fifth  root  of 
It'll 


OT, 


\/  (  I7.  *  -'  'V  =  about  1-99; 
V    \U  x  to  J 

A/tisx  iy,=abirat,"5,j: 


123.  about 

;  4  97 ;  Ml. ; 


or.  comm.  log.  of  MS,  nearly  0  "<W;  or,  hyp.  log. 
of  583,  nearly  I -TVS ;  or,  the  sine  of  angle  81"  30\ 
nearly  -989  :  or,  cosine  of  angle  81*  3C,  nearly  048  ; 
and  inaumerahle  others :  for  each  calculation  the 
settings  and  results  being  left  intact  to  the  last,  and 
consequently  capable  of  revision  when  needed.  And 
next,  so  far  as  relates  to  the  duo-decimal  rule  of 
Mr.  Sheppord,  or  any  other  which  requires  tho 
small  divisions  made  so  as  to  represent  other  than 
decimally,  involves  n  special  instrument  for  each 
different  specialty,  while  equally  accurate  results 
are  obtainable  by  the  decimal  rule,  which  applies  to 
all  calculations ;  so  by  such  special  rule  the  "  light 
is  not  worth  tho  candle,"  aud,  lastly,  as  Mr.  Stan- 
ley, 4  and  5,  Great  Turnstile,  Uolborn,  London,  is 
a  ulakcr  of  both  Mr.  Shoppord's  patent  rule  and 
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also  my  tri|  le  radius  double-slide  instrument,  the 
'  r  for  this  communication  will  be  obvious. 


120920.]— iUyrxo  for  many  years  born  interested 
in  the  use  of  the  slide-rule,  and  feeling  convinced 
t  it  is  capable  of  being  advantageously  applied 
h  more  extenrivelv  than  in  at  present  known,  I 
every  opportum'ty  of  trying  to  add  to  my 
„._>nt  scanty  knowledge  of  "it*  application.  It 
vw.  therefore,  with  grcut  pleasure  that  I  noticed 
the  letter  of  Mr.  Frederick  A.  Sheppard  in  No.  92ti 
of  the  "  E.  M."  for  22nd  December  last,  pages 
85*  and  .'159,  and  I  lost  no  time  in  calling  at  Mr. 
Stanley's,  (treat  Turnstile,  to  see  whether  the 
doublo  slide-rule  indicated  presented  tho  great 
tuge*  claimed  for  it  by  Mr.  Sheppard  over 
in  general  use :  but  I  confess  I  was  much 
uted.  aud  I  cannot  help  fancying  that  this 
"  1  with'  the  excellent 


l>ring  and  Face 
i:ly  used  by  the 
r  that  and  other 


Iu  Mr  Sbr  ppard's  rule  two  slides  have  to  lie  ad- 
justed in  order  to  compute  the  solid  contents  ;  but 
in  Dring  and  F  age's  rule  this  is  accomplished  at 
one  adjust  ne  nt  of  tlie  slide — thus,  viz.,  there  are 
four  liurs— two  fixed  and  two  on  the  slide— all  in 
simple  logarithmic  pro|s.rtion ;  but  one  of  them 
the  s. cud  frvm  the  top  (consequently,  the  upper 
fixed  line)-  is  "inverted,"  that  is  to  say.  the 

Tire  is  from  right  to  left.  Hie  other  three  are 
precisely  nuke,  numbered  from  left  to  right, 
and  when  the  »bde  is  adjusted  at  what  we  may  call 
zero,"  the  figures  of  these  three  lines  are  exactly 
over  one  another,  the  "inverted"  line  being  so 
placed  that  iu  figure  12  is  also  iu  hue  with  the  12 
of  tho  other  three  lines. 

To  employ  this  rule  for  cubing,  the  brtatilh  and 
Ikitkueu  (in  inches  and  quarter-inches)  on  the 
upper  anil  tho  "  inverted  line  respectively  are 
placed  opposile  one  another,  it  being  quite  imma- 
terial on  which  line  the  hrtadlk  is  reckoned,  pro- 
vtded  the  Ink  kurs.  is  on  tho  other,  then  opposite  the 
length  on  the  bottom  nxed  line  will  be  found  the 
euhic  tmttml*  on  lower  line  of  the  slide  above  it, 
fur  any  length  of  the  same  breadth  and  thickness. 

I  cannot  perceive  that  there  isany  more  "slide-rule 
arithmetics  '"  to  be  studied  than  is  requisite  with  Mr. 
Shcppard'a  rule,  and  here  also  "  tho  whole  working 
remains  on  tho  rule  open  to  inspection,  to  be  re- 
vised by  sight  without  removing  a  slide." 

1  am  at  a  loss  also  to  perceive  why  this  gentleman 
sneers  at  "  gauge -points  "  ;  for,  in  point  of  fact, 
some,  nay,  most,  of  the  otherwise  intricato  calcu- 
lations are  solved  by  the  use  of  " gauge- poiuta," 
the  majority  of  which  can  bo  readily  indicated  on 
the  rule  itself  without  confusion,  and  it  is  but  little 
effort  of  memory  to  commit  to  it  the  two  or  three 
special  ones  applicable  to  the  individual  wants  of 
an  operator. 

Personally,  for  the  problems  I  want  to  solve,  I 
generally  hud  it  shorter  to  calculate  the  "  gauge- 
point  "  required  by  pencil  (if  I  hap|»n  to  forget  it, 
or  not  to  know  it)  than  it  is  to  make  tho  calculation 
in  tho  ordinal  }'  way  by  pencil ;  and  I  cannot  help 
thinking  that  the  "gauge-point"  is  only  a  bugbear, 
from  people  not  having  learnt  that  it  is  only  the 
expression  of  the  e/*.<TWf  of  ail  the  muttipufatwu 
ami  rfiruiw.*  to  which  a  sum  has  to  be  subjected. 

The  great  •Icaideraturo  as  regards  the  slide-rule 
is,  in  my  opinion,  to  find  a  method  of  indicating 
clearly  quantities  represented  by  mart  fAaw  thru 
figurrt.  In  tome  cases  this  can,  with  care,  be  ex- 
tended to  four  figures  :  but  it  requires  sharp  sight, 
and  very  accurate  division  of  tho  rule.  To  attain 
correct  result*  in  five  or  six  places  of  figures  would 
be  well  worth  tho  care  aud  trouble  of  a  second 
slide. 

I  have  a  very  useful  instrument  of  the  slide-rule 
kind,  called  "r  tiller's  computing  telegraph,"  con- 
sisting of  two  logarithmic  scales,  one  being  on  a 
revolving  circular  disc  of  milled  .board,  surrounded 
by  another  on  millcd-lxwrd  of  equal  thickness,  in 
which  the  disc  turns :  but  in  some  parts  tho 
divisions  are  so  tine  that  I  have  to  use  a  rather 
powerful  hand-lens  to  enable  me  to  decipher  them 

January  1 .  Gumma  Sigma. 

[20J21.] — I  AJf  much  obliged  to  tho  correspond' 
eut*  of  the  Enulish  Meiiiaxic  for  their  fetten 
2i>S.j8  and  J'.i  Viy  in  answer  to  mine,  but  I  do  nut 
hat  either  of  the  solutions  proposed  suit  my 

i  surprised  to  see  that  Mr.  Sheppard  has  not 
o  met  with  logarithms  of  logarithms,  because 
this  form  i*  not  ut  all  uncommon  iu  complicated 
calculations,  aud  often  the  only  practical  way  of 
arriving  readily  at  a  result. 
The  functions,  alluded  to  by  mo  are  of  the  form 


docs  not  give  a  satisfactory  method  of  arriving  at 
the  result  by  means  of  the  slide-rule.  The  formula 
in  my  case  refers  to  miiabatic  curves,  in  which  both 
a  anil  m  are  fractional  number*.  To  dcliue  more 
precisely,  I  might  say  that  I  have  a  couple  of 
hundred1  steam  diagrams,  and  wish  to  draw  in  each  I 
rase  the  corresponding  adiabatic  curve.  This,  I 
think,  can  only  be  dono  by  calculating  for  each 
diagram  several  points  of  the  curve,  and  much 
time  would  be  saved  by  using  Dr.  Boget'a  sliding 
rule  for  this  purpose. 

As  to  "  A.  D.  L.'s"  proposal toconstriicta  sliding 
rule  myself,  I  am 
tedious,  and  of 
would 


[20922.1  —  I*  reply  to  the  letter  of  Mr. 
All).    Kapteyn  (20H43),  y.  339,   "  E.  M.,"  as 

1  have  uo  knowledge  whatever  of  l>r.  ltogct's 
Hulc,  I  can  give  no  idea  how  it  is  nrraugod 
to  obtain  and  apply  logarithms  of  logarithms  in  the 
solution  of  such  formula  as  "yV  ,'  V,'"'  ot  on<> 
operation  ;  but  I  would  observe  that  when  the  in- 
dices si  n  refer  to  square  and  cubes,  or  to  a  limited 
cxteut  higher  integer  indices  of  powers  and  roots, 
calculations  aro  readily  made  by  the  triple  radius, 
double  slide  lule,  aud  complex  indices  are  provided 
for  by  the  circular  rule,  both  of  which  may  be  seen 
advertised  in  the  Sole  Columns  of  "E.  M.,  No.  909 
to  914  inclusive,  aud  exhibited  at  the  South  Kensing- 
ton Must  nm.  Thus,  substituting  figures  for  letters 
in  above  formula  as,  say,  Vvr-'°  •')*.  aD(l  using 
the  triple  radius  instrument,  setting  5  on  top  slide 
opjiosite  35  on  line  A .  Opposite  1  on  top  slide  is 
O'o  on  A,  the  culie  root  1  'tto'7  on  culie  root  line, 
and  I'M}  on  square  root  line,  opposite  its  square 
nearly  15  91  on  A,  all  visible  (if  need  be)  for  re-exa- 
mination at  last.  Or,  say,  to  find  the  diameter  of  a 
solid  east-iron  pillar  15ft.  long,  with  ends  rounded 
to  safely  carry  30  tons,  reckoned  from  the  formula 
"v/l"  0  *  =  d>  f  representing  the  weight 
(:W)  tons)  to  be  carried,  f  tho  weight  (2'N  tons)  which 
a  round -ended  solid  cast-iron  pillar,  lin.  diameter 
Iff.  long,  will  safely  carry,  /  the  length  (15ft.)  and 
ii  =  the  diameter  in  inches,  By  substitution 
tlv'^t"  x  I ' giving  the  diameter.  By  cir- 
cular instrument  reading  tho  numbers  and  their 
corresponding  logarithms  opposite  each  other  on 
their  respective  circles,  as  30  is  opp.  its  log.  lHW, 

2  S  o]ip.  its  log.  0  447,  and  15  opp.  its  log.  1170. 
1st.  Having  fastened  tho  index  arms  B  at  start- 
ing line  to  arm  C  at  1"7  on  number  line  j  also  arm 
I)  at  starting  lino  to  arm  B  at  3-5  on  number  line, 
as  by  moving  arm  B  to  1-170  on  nuinlier  line,  arm 
C  wUl  then  be  at  the  product  of  log.  I17G  x  1  7  or 
very  nearly  log.  2,  so  the  log.  1477  -  0  447  +  log. 
2,  giving  log.  SH& 

2nd.  Bv  moving  arm  B  to  3  03  on  number  lino 
as  arm  D*  will  then  be  opposite  tho  quotient  of  log. 
3-03  divided  by  3  5  ^  log.  O  Stifi,  and  0*800  on  logs, 
line  is  opposite  very  nearly  7  '45  on  number  line  ;  so 
practically  tho  diameter  of  pillar  would  be  taken  as 
(Jin.  Thomas  Dixon. 

Buttershaw,  near  Bradford. 

LEGAL,  REPLY. 

[20923.1— Lxnduikd  ax»  Tk.va.vt— Wxteh  Srr- 
rrr  (49013).— Landlords  who  wish  to  let  their 
houses  always  lay  on  water,  and  I  never  heard  of  a 
man  taking  a  house  without  having  the  water  laid 
on  ;  but  if  ho  did  so,  I  think  ho  would  have  to  lay 
it  on  at  his  own  expense.  As  a  matter  of  law,  a 
landlord  is  not  bound  to  do  anything  for  the  com- 
fort or  convenience.  If  tho  querist  has  entered  into 
|MMSK!ssiou  of  the  house,  or  signed  an  agreement, 
without  making  the  landlord  undertake  to  lay  on 
tho  water,  I  doubt  if  he  has  any  remedy.  But  if 
the  querist  has  ouly  taken  the  house  verbally,  and 
has  not  entered  into  possession,  ho  had  better  refuse 
to  carry  out  the  contract  unless  tho  hmdlord  first 
lays  on  the  water. 

Fred.  Wetherfleld,  Solicitor. 

2,  Gresham-buildings,  Guildhall,  B.C. 


20924. 


explained  by  Mr.  Kheppard.  can  be 
solved  by  the  ordinarv  slide-rule,  although  there 
might  I*  some  difficulty  if  »  is  not  a  whole,  but  a 
fractional,  number.    For  the  former  Mr.  Sheppard 


LATHE  -  PLAN  EBB . 

1  rvtXY  endorse  the  remarks  of  one  of 
your  correspondents  in  No.  925  on  lathe-planers, 
more  especially  where  lie  refers  to  "  J.  L/s  "  ben 
holes  for  shifting  the  slide-rest  on  his  planer  head 
for  extending  the  cut.  Practically,  it  would  be 
almost  impossible  to  take  such  an  extended  cut  in 
tkt  to  iff  plan*  ;  at  any  rate,  it  would  never  equal 
one  single  cut  over  the  same  surface,  or  more  truly 
parallel  to  each  other.  And  I  also  think  his  re- 
marks as  to  employing  the  cheap  ready-made  V  aud 
flat  bed*  quite  applicable  ,  and  as  he  justly  ob- 
serves. "  A  good  set  of  small  haud-plauer  castings  " 
are  not  only  far  preferable  as  a  mechanical  job,  but 
in  tho  end  would  lie  eheaiier. 

Planing  on  the  lathe  should  be  confined  to  small 
surfaces,  say,  2in.  by  Gin.  long,  although  /  hart 
planed  (between  centres)  ,'itn.  bv  6in.  fur  a  slule- 
rest ;  anything  beyond  this  (for  lathes  up  to  Sin. 
centre)  is  beyond  the  scope  of  such  a  tool,  the  want 


of  breadth  and  depth  iu  most  bods  pr 
overhang  aud  the  necessary  rigidity. 

I  luivo  a  special  vertical  slide  and  swing  tool-box 
for  planing,  self-acting,  fitting  on  the  saddle,  and 
a  peculiar  method  of  holding  the  work  while  bring 
planed.  By  the  way.  I  do  recollect  often  seeing, 
many  veers  ago,  in  "Holtzapffel's  factory  in  Long- 
acre,  a" small  planer  on  a  latht-bnl.  but  it  was  used 
exclusively  as  a  planer,  anil  had  the  usual  vertical 
side  standards  aud  horixontal  cross  slide  ;  it  was 
used  principally  for  planing  up  V  strips,  dies,  slides, 
and  such  like  small  work.  The  boil  was,  as  near  as 
I  can  recollect,  about  5in.  ou  top  face,  and  in  all 
it  was  a  perfect  t/K>]. 


AUTOMATIC  REGULATORS  FOR  GAS 

[20925.]—  Tim  regulator  described  by  Mr.  Garf- 
rcli  iu  last  issue  (letter  20803,  p.  3«0)  is,  and  has 
been,  perfectly  familiar  to  me  from  its  first  intro- 
duction. Why  Mr.  Oartrell  brings  it  forward  as  a 
temperature  regulator  I  cannot  understand,  as  its 
action  is  perfectly  independent  of  temperature,  and 
depemis  on  steam -pressure  only.  As  a  tempera- 
ture-regulator it  is  absolutely  useless,  although 
good  for  the  purpose  for  which  it  was  designed,  i.e., 
regulating  the  steam-pressure  in  dentist's  vulcan- 
iscrs.  It  is  useless  for  even  these,  if  used  for  dry- 
heat  for  celluloid. 

Mr.  Gartrell  has  thrown  no  light  ou  the  matter, 
and  a  good  simple  temperature-regulator  for  gase- 
ous fuel  is  yet  in  the  future.  I  have  made  a  few 
attempts,  and  tho  results,  more  or  lees  successful, 
are  in  the  hands  of  different  makers  and  users.  All 
are  more  or  less  objectionable,  if  put  into  the  hands 
of  the  general  public,  who  require  tilings  cosy  to 
adapt,  and  needing  uo  special  or  technical  know- 
ledge. Thomas  Fletcher. 

Museum-street,  Warrington. 

STANDARD  SCREW-THREADS. 

[2092C.]— Sib  Josetii  WitrrwoBTa  kindly  for- 
warded me,  through  our  Editor,  his  book  on 
"  Standard  Gauges,"  in  answer  to  my  inquiry,  the 
screw-threads  from  which  were  inserted  in  "Ours" 
of  December  22ud,  by  A.  A.  Myall. 

The  engineer's  sizes  from  tiin.  to  ]in.  ore  pro- 
bably perfect  as  regards  proportion  of  threads  to 
diameter,  which  fully  accounts  for  its  universal 
adoption.  Those  from  jin.  to  (in.,  what  we  may  call 
the  machinist's  sizes,  are  far  from  perfect— henee 
their  uon-adoptiou  ;  their  fault  lietug  insufficiency 
in  number  of  sizes,  and  lack  of  uniformity.  As  to 
tho  lirst,  between  jin.  aud  {in.  there  are  only  fire 
sixes  inclusive,  whereas  the  general  run  of 
machinist's  screw-plate*  would  have  about  ten  or 
twelve  sizes.  Now,  as  to  uniformity,  we  know 
that  two  |«irs  of  dies  for  different  diameters  with 
tho  same  number  of  threads,  only  lead  to  their 
indiscriminate  use,  which  is  bad  (except  in  the 
uniform  gas  threads),  the  -"j  and  /.  have  loth  24 
threads,  a  32nd  \mm  has  32  threads,  a  32nd  lew* 
still  has  40  threads.  Now.  40  threads  for  Jin.  i* 
rather  fine,  more  suitable  for  the  instrument - 
making  trade,  where  fine  threads  are  used .  What 
I  would  suggest  as  fulfilling  machinist's  require- 
ments are  the  following  (if  we  are  to  keep  to  the 
fractional  division  of  the  inch  for  screws)  :  — 
Sue— 

i  ii  Jt  il  i*.  41  -j  A  i  A  *t 
Threads— 

20  22  24  20  28  30  32  34  3d  3H  40 
However,  there  is  much  to  be  ssid  against  the 
present  fractional  divisions  of  the  inch  for  sizes 
below  jin.,  and,  I  think,  nothing  in  its  favour;  it 
is  not  convenient  in  practice  to  use  a  rule,  or  even 
rule  caliper,  to  measure  Olths  of  an  inch.  Why 
not  abandon  the  system  below  Jin.,  as  we  must  use 
micrometer,  or  at  least,  vernier  measurements,  and 
if  we  get  the  decimal  wire-gutigo  it  would  be  most 
convenient  to  have  the  decimal  screw-gauge  also  ; 
but  we  must  have  more  sires  than  Sir  JosejA  lias 
laid  down :  he  advances  from  Jin.  ■  125  to  •  150,  and 
so  on,  to  got  equal  divisions  between  tin.  ami  ;  m 
This  is  a  great  Jump  between  small  sizes,  and  i*  not 
suited  to  small  work,  therefore  found  uo  favour 
with  the  users.  If  we  discard  the  present  fractional 
measurement,  there  is  no  necessity  for  retaining  the 
lin.,  we  u«o  the  /.tn  instead,  therefore,  I  would 
suggest  the  following  for  tho  decimal  scre  w - 
gauge  :— 

-SIO-SSI  -220  -205  -190  -175  ISO  "115  -130  '115  '100 
Threads— 

20  22  24  2(1  28  30  32  34  30  38  40 
It  will  be  noticed  that  this  is  almost  identical 
with  the  last,  aud  varies  little  from  the  sixes  now 
in  general  use,  with  the  exceptiou  that  these  divi- 
sions are  equal,  and  I  have  not  found  a  screw- 
plate  yet  that  has  equal  divisions.  Theie  would 
no  no  trouble,  then,  in  deteniiining  the  size  of  a 
tap  or  screw.  The  American  pocket  screw-thread 
gauge,  from  10  to  40  threads,  advancing  by  two 
threaiUi,  would  at  once  indicate  the  size  ;  this  useful 
gauge  being  now  in  common  uso.asalothcmkrome- 
tci  tor  measuring  the  diameter,  and  the  suggested 
sues  folluwiug  closely  those  in  general  use,  are 
D  favour  of  this  pr,ip»«eti 


decimal  standard. 
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REPLIES  TO  QUERIES. 

In  their  rntuvm,  Cmmtpmtltnf  art  rttptrt- 
"  f  resetted  to  meutum.in  rack  mtta»ce,  the  title 
Dumber  of  the  furry  tuked. 


J480&2.1- Single  Eccentric  Link  Motion 
(L. (J.)— This  would  be  a  cruilc  arrangement— per- 
liajM  just  permissible  in  a  model,  where  oil  that  is 
required  is  to  more  the  piston  backwards  and  for- 
wards, and  spin  the  flywheel  round.  If  you  make  a 
rough  diagram  or  two*,  you  will  net-  it  In  inapplicable 
to  valves  requiring  to  be  lapped,  and  lead,  and  set, 
nud  generally  petted.  In  fart,  it  would  only  do 
where  there  is  no  lap,  and  the  eccentric  i»  net  at 
right  angles  to  the  crank,  because  it  would  hare 

the  same  effect  as  turning  the  eccrntric  half-r^und  '  presaion  i«  so  much  neglected 
on  the  sluift,  but  with  irregularities  of  motion  in-  '  players  of  tho  present  day,  that  flic 
troduced  by  the  many- jointed  action.— Ploxi  Ax 

■on. 


betwixt  each  one,  and  then  fixed  them  in  clock-can 
under  tho  hammers.— Puourebs. 

[48509.]—  Harmonium  Reeds.-  On  p.  390  of 
present  volume,  a  correspondent,  replying  to  this 
query,  eouvrys  the  idea  that  harmonium  reeds,  if 
made  of  good  metal,  will  not  be  injured  by  the 
hardest  possible  blowing.  As  a  player  of  this  in- 
strument of  some  years'  experience,  I  must  candidly 
and  honestly  contradict  this  statement.  Whether 
the  reeds  are  made  of  good  metal  or  not,  an  undue 
force  of  air  applied  to  them  will  tend  to  flatten  and 
impair  the  reeds ;  and  if  this  unreasonable  and  un- 
necessary manner  of  blowing  is  continued,  the  bad 
effect  upon  the  vibrators  will  soon  become  obvious, 
ltesides,  there  is  no  advantage  in  blowing  too  hard, 
even  if  it  did  not  injure  the  reeds.  One  most  im- 
portant particular  in  the  art  of  harmonium  playing 
is  the  manner  in  which  the  bellows  is  blown.  Ex- 


[48136.]— Enema  (L".  Q.)— It  is  very  little  use 
putting  such  queries  a»  this.  A  doctor  who  under- 
stood his  subject  would  require  a  history  perhaps 
deeper  than  you  can  easily  give,  and  closer  than 
your  reading  of  Wilson  would  make  you  believe 
necessary,  Go  to  a  specialist  before"  any  worse 
change  occurs.  Cannot  you  see  that,  when  one  local 
vent  is  closed,  it  seeks  another  am!  more  active  I  If 
you  close  nature's  safety-valves  as  fast  as  opened, 
what  can  you  expert?  It  is  the  cause,  not  tin: 
symptoms,  tou  want  to  find  and  cure. — pLoxi  AL- 
MOST!. 

[4S34C.1— Wood  Screw-Cutting  —  Will  some 
practical  lathe-turner  in  wood  kindly  answer  this 
query?  "S.  M.."  evidently,  from  his  reply,  under- 
stands nothing  about  tho  question.  I  have  tools 
which  accompanied  my  lathe  on  the  purchase  of 
flame,  which,  I  was  informed,  were  for  making 
wood  screws  on  tlie  lathe  ;  but  I  don't  know  how 
to  use  them  properly,  neither  am  I  satisfied  that 
they  are  of  the  proper  shapes.  Hence  the  question. 
1  am  anxious  to  lie  able  to  make  both  the  inside 
and  outside  screw,  as  required  in  a  small  round  box 
with  a  screw  top.— II.  It. 

[4S420.]-Clock-Ohiraea  (TJ.  ft.)—"  Ohio"  not 
having  received  instructions  from  a  more  able  pen, 
I  w  Ul  tell  him  how  I  managed  the  same.  First,  the 
musical  part :  I  fixed  the  works  of  large  musical 
box  in  the  wood  clock-case,  so  that  the  stop  was  at 
that  side  next  the  clockworks :  this  is  done  with 
the  screws  that  were  used  to  hold  tho  works  in  tbu 
old  musical  box.  Now  fix  the  eight-ibiy  American 
•clockworks  in  the  cose  to  go  and  keep  time;  and  on 
tho  wheel  (which  has  the  long  spindle  in  the  centre 
and  carries  the  hour-hand),  drill  four  holes  equal 
distance  and  rivet  pins  in  same,  which  will  be  three 
hours'  distance  from  each  other.  Now  drill  one 
hole  in  the  side  plate  nearest  to  where  musical  box- 
works  arc  fixed,  and  take  stout  piece  of  brass  wire, 
and  flatten  it  a  little  in  middle :  drill  n  hole  through 
the  flat  part  and  rivet  it  to  the  plate  :  lieud  one  cud 
to  catch  the  pin"  on  hour-wheel,  and  the  other  end 
to  lift  the  Utile  lever  that  drops  ui  hole  of  barrel  on 
musical-box  works  ;  so.  you  9ee,  every  three  hours 
the  clock  will  play  a  tune.  Yon  can  have  same 
always,  or  can  set  the  catch  to  change  tune  every 
time.  The  chiming  I  constructed  thus :  I  took  off 
the  second  and  worse  set  of  clockworks  the  going 
part,  aud  in  the  plates  where  they  had  been  I 
fitted  wheel  which  had  turned  the  escape-wheel,  in 
doles  drilled,  so  that  it  was  turned  by  the  main- 
wheel  of  the  striking  port,  and  on  spindle  of  this 
wheel  I  fitted  a  turned  hard  beoehwood  roller  to 
form  barrel  for  chiming ;  on  this  barrel  I  placed 
short  pins  thus  • .  for  first  quarter  chime,  ami  left  a 

space,  and  then  fitted  '  ' .   f our  thus  for  half-hour, 

a  space  again,  and  then  six  pins  same  way,  and 
spaeo  again,  then  K  tans  last  quarter ;  then  the  clock 
strikes  tho  hour  of  course  on  the  M-day  works, 
which  lias  also  to  set  the  chiming  off  at  proper  time  ; 
to  do  so,  on  the  minute-wheel  in  centre,  which 
carries  the  minute-hand,  drill  four  holes  equal  dis- 
tance and  fix  pins  so  that  they  lift  a  lever  wire  each 
quarter,  which  wire  I  affixed  same  way  as  before 
except  on  the  other  side  of  works— make  it  to  lift 
the  bent  wire  which  has  set  the  striking  part  off  in 
it  when  it  was  used  as  a  clock,  then  each  quarter, 
when  it  drops,  the  chiming  will  start,  move  round 
so  far  as  you  arrange  s]iocc  on  the  barrel  with  each 
quartcrVpins.  This  you  do  by  solilering  up  the 
spaces  in  the  counting-wheel  which  did  duty  when 
striking,  and  cut  4  at  equal  distance  in  so  that  lifter 
drops  in  one  as  each  quarter  is  chimed,  and  rests 
until  again  set  off  by  lever  wire  from  the  clock. 
.Eight  hammers  are  fitted  in  same  way  as  the  action 
of  a  German  concertina,  which  work  in  notches  cut 
in  hard  wood,  a  small  space  betwixt  each  and  a 
small  circular  piece  of  iron  at  the  end  of  each  lever 
t<>  tap  tho  8  bells,  which  bells  can  be  bought  at  any 
kcr's  place.   I  selected  mine  thus : 

1  2  3  4  S  6  7  8 
C|D|E|F|OA|B|0 

i  an  iron  rod  with  a  small 


blowing  the  bellows,  generally 
sidered  of  littlo  or  no  conacqu 
reason  that  the  harmonium  is 


of 

spcukitig,  is  con- 
uce.  This  is  one 
considered  mouo- 


of  music— G. 

[4A333.]-Ans;lo.  of  Pyramld.-The  original 
reply  of  "Scotch  Working  Mechanic"  was  (see 
p.  279) :  "The  distance  fmmupex  to  middle  of  any 
side  of  base  being  radius,  half  the  side  of  base  will 
Iw  the  sine  of  half  the  angle  made  by  any  side  with 
the  side  opposite."  A  triangle  being  thus  presented 
to  our  view— vi*.,  as  I  thought,  one  of  the  faces  of 
the  pyramid,  I  considered  that  the  sides  referred 
to  were  the  sides  of  this  triangle,  instead  of  the 
plane  sides  of  the  pyramid,  how  that  we  know 
that  the  vertical  triangle  between  two  opposite 
faces  is  meant,  tho  reply  is  correct.-M.I.C.E. 

[48.^1.]— Measurement  of  the  Height  of 
Waves.— In  answer  to  "  Inquirer,"  to  obtain  the 
height  of  sea  waves  the  following  plan  is  adopted :  — 
Taking  a  long^  thin  pole,  paint  it  in  alternate  spaces 
block  and  white  of  a  foot  each,  and  with  alternate 
bands  of  red  and  green  :  mark  fives  aud  tens.  This 
is  secured  by  a  rope  at  its  lower  end  to  a  wooden 
frame,  about  4ft.  by  4ft.,  covered  with  canvas,  and 
sufficient  ballast  is  attached  to  the  frame  and  |m|o 
to  sink  the  latter  about  three-quarters  of  its  length, 
the  frame  being  sunk  at  sufficient  depth  to  place  it 
outside  the  region  of  disturbed  water,  that  is,  to  a 
distance  not  less  than  the  length  of  the  waves  ;  the 
pole  will  now  float  upright,  and  the  waves  as  thev 
pass  it  will  simply  appear  to  rise  up  and  down  it, 
and  if  note  bo  made  of  the  number  of  spaces  ex- 
posed between  a  crest  and  the  succeeding  hollow, 
the  feet  so  read  off  is  the  height  of  the  wave.  Note 
— both  ] Kile  and  frame  should  be  made  waterproof. 
I  know  of  no  instrument  to  record  the  height  of 
waves  breaking  against  a  sea-wall,  but  have  read  a 
proposal  to  construct  one  as  follows :— Take  a  tube, 
open  at  one  end  and  closed  at  the  other,  and  con- 
nect to  a  registering  pressure-gauge  ;  immerse  one 
end  of  the  tube  in  the  water,  then  as  the  waves  rise 
|  and  full  the  air  within  the  tube  will  be 
compressed  and  expended.  This  will  be 
the  gauge,  ami  the  heights  may  be  found  from  the 
d  iagram .— SniiwiuoBT. 

[4>M7t<.]  — oiled  Paper.— I  should  advise  "A 
Manufacturer"  to  use  "printer's  varnish,"  which  is 
made  by  boiling  Unseed  or  nut  oU  until  it  burns. 
Tho  varnish  is  really  jiroduoed 
to  burn  for  some  time,  and  it 
sink  into  the  pa]>cr.  Thin, 
boiled  oil ;  but  to  dry  quickly 
warm  atmosphere. — IS.  1*. 

[48679.] — Spiral  Turning-.— A  simple  device 
for  spiral  turning  will  be  found  on  p.  55",  No. 
3<i<>  ;  for  ordinary  twisted  work  see  p.  512,  No.  35H. 
There  are,  no  doubt,  many  other  places  in  hack 
volumes,  but  the  above  will  suit,  I  suspect.— 
F-ssxr.. 

[48681.]  —  Hydraulic  Cement.  — What  dies 
this  querist  want  ?  A  cement  that  will  harden 
under  water,  or  what?  His  requirement  that  sili- 
cate of  soda  must  form  on  ingredient  is  likelv  to 
prevent  a  reply.— T.  P. 

£48088.]— Condenser.-  I  do  not  think  that  an 
injector  will  act  as  a  condenser,  and  I  fail  to  see 
the  advantage  to  be  gained  even  if  it  could.  Whnt 
is  the  objection  to  the  usual  surface  condenser  or 
tho  jet  condenser?— Fssab. 

[48705.]    Sixe  of  Back  Workshop.-If  you 

ore  contented  to  work  in  such  a  place  there  cau 
be  no  harm  ;  but  of  course  you  keep  it  well  venti- 
lated—no, I  am  afr.id  you  do  not,  for  you  com- 
plain of  the  paraffin  lamps  causing  an  unpleasant 
smell.  Now,  kerosene,  when  properly  consumed, 
produce*  otdy  water  and  carbonic  acid.  If  you 
trim  your  lamps  properly,  you  will  not  tw  troubled 
with  any  smelt;  and  if  you  provide  for  a  free  supply 
of  air,  yuu  will  not  suffer  from  working  in  so  small 
a  shop.  Many  a  cobbler  works  in  a  much  smaller 
establishment,  but  ho  usually  has  plenty  of  air, 


the  height,  4  ft.  fiin.  Whether  it  is  worth  while 
building  an  organ  and  Clumping  it  down  to  that  I 
wiU  kave  for  others  to  soy  ;  but  providing  there 
is  plenty  of  floor-space,  there  can  be  no  real 
difficulty,  as  all  the  tall  pipes  con  bo  put  at 
the  bark  nnd  sides ;  and  if  tho  Kft.  o|ien  is 
■ranted,  they  can  lie  elliowed.  The  bellow* 
would  be  in  ordinary  position.  You  could  adopt 
your  plan,  aud  put  the  »  uidrhest  near  floor,  using 
very  short  keys;  and,  if  you  have  room,  pliicc  ordi- 
nary bellows  at  s<d'\  The  double-feeder  style, 
would  Is;  better  than  the  tall  one  sliding  on  iron 
rods.     I  cannot  help  you  as  to  tho  voicing.  — 

a  p.  o. 


[18729.]— Oysters. —This  query  is  I 
curious  one,  and  Mr.  Lancaster  s  reply  at  p.  3ii4  is 
r.ither  more  so.  The  first  question  to  be  settled  is— 
What  is  a  sign  of  Ufe  ?  The  sraorist,  if  a  micro- 
sTtirairt.  may  be  awore  that  the  gills  (or  respiratory- 
circulatory  organs)  have  a  ciliary  movement,  which 
they  will  keep  up  for  some  time  after  being  removed 
from  the  mollusc,  so  that  signs  of  life  nuir  Ik*  pre- 
sent in  an  organ  sejnrated  from  the  body.  Probably 
the  opening  of  the  shell,  and  consequent  escape  of 
the  inclosed  water,  kills  the  creature  a*  far  as  gene- 
ral nervous  vitaUty  is  concerned,  by  the  same  pro- 
cess as  a  fish  is  killed  by  taking  out  of  water.  It 
must  be  remembered,  too,  that  tiv  taking  away  the 
slieU  the  great  muscle  is  severed.  It  seem*  probable, 
therefore,  that  so  far  ns  any  consciousness  or 
"  cruelty  to  animals  "  is  concerned,  these  are  at  an 
end  with  the  first  wrrnch  severing  the  muscles  of 
the  lunge.  The  only  way  to  find  signs  of  life,  then, 
would  be  to  put  the  oyster  into  water,  and  examine 
all  the  organs  seriatim  for  traces  of  circulation. 
The  ciliary  nVOttoncg  the  gill-su^a  favourite  micro- 

»""w 

[48732.]—  Indicator  Diagrams  -I  have  not 
the  opportunity  of  referring  to  "  F.  W.'s"  query 
again,  and  the  sulistanee  of  it  has  escaped  my 
memory ;  but  I  once  had  a  very  similar  diagram 
from  a  beam-engine  with  Cornish  double-heat 
equilibrium  valves,  which  were  worked  by  tappits. 
so  set  that  the  tap  tteitm  nnvf  tvittom  rfhaiitt  nprnrrf 
hu  the  >a>»r  m<,re»ie»t,  which  is  easily  seen  if  "  L.  O. 
V."  looks  at  the  description,  without  taking  space, 
with  a  sketch  and  description  of  an  arrangement 
that  is  both  ancient  and  wasteful.  The  eugiue  I 
quote  had  exceptional  advantages  for  fixing  a  sUde- 
valve  and  steam -chest,  which  resulted  in  fur  more 
economical  working.  The  slide-valve  was  of  a  very 
simple,  balanced  type,  which  is  not  in  common  use 
(though  1  have  put  sovi  nil  in),  and  therefore  did 
not  materially  odd  to  the  friction.  The  data  sup- 
pUed  by  "F.  W."  were  very  slight,  I  recollect; 
therefore  "  L.  O.  V."  must  pardon  me  if  I  quoted  a 
case  in  my  reply  which  seemed  at  the  time  to  be 
appUcable.  If  it  was  uot  so,  my  intention  was  good  ; 
therefore  it  must  plead  for  the  execution. — Fred. 
Walxeh. 

[48734 ] .  —Electricity.  -  Mr.  Lancaster  is  right ; 
the  query  does  contain  an  error.  I  should  have  said 
that  the  9  cells  with  the  carbon  damp  with  water, 
decomposed  water  fast  (by  fast  I  mean  that  it  took 
about  live  minutes  to  fill  due  inch  of  test-tube,  Jm. 
in  diameter),  aud  one  cell  tilled  with  a  solution  of 
chloride  of  sine  in  the  porous  cell  w  ith  the  line,  and 
a  mixture  of  saturated  solution  of  bichromate  of 
potash  two  parts,  and  hydrochloric  acid  one  tsirt, 
in  the  containing  vessel  with  the  broken  carbon, 
decomposed  it  slowly  (that  is,  it  took  about  an 
hour  to  fill  one  inch  of  the  test-tube).  Now  tlwn 
must  lie  some  difference  in  these  electricities,  for  the 
9  cells,  with  only  the  carbon  awl  xiuc  damped  with 
water,  would  decompose  water  as  fast  as  lour  cells 
(in  series)  tilled  with  the  solution,  and  yet  only  had 
sufficient  magnetising  power  to  make  a  very  small 
scratching  noise  in  the  telephone,  while  tne  four 
cells  charged  made  a  3jin.  bell  almost  jump  off  the 
table.  I  nave  access  to  a  medical  battery  of  32  small 
cells,  and  the  current  has  the  same  non-magnetising 
power  as  the  9  cells.  I  shall  be  very  glad  if  Mr. 
Linrastor  or  any  other  reader  will  onswei  my  <)<:<  rv, 
as  I  om  anxious  to  learn  ail  I  can  about  Eltctncity. 


(4.H713.]-Organ  in  Small  Boom. 

ves  only  one  dimension  of  his  pro] 


-  This  querist 


[48818.] -Tha  Weathsr.—  Mr.  Colby  wiU,  I 
tlunk.  gather  some  iufoiwation  on  this  question 
from  Symons'  "  British  Rainfall,"  which  is  issued 
annually.  I  have  only  the  issues  of  1876  and  187S 
by  me  ;  but  it  is  a  fact  that  the  East  coast  of  Great 
Britain  has  very  differout  weather  to  the  West  coast 
so  far  as  rainfall  is  concerned.  Something  of  this 
is  doubtless  due  to  the  prevailing  winds  ;  but  tbu 
distance  is  so  short  in  some  cases  that  it  is  impossi- 
ble to  avoid  Die  conclusion  that  land  attracts 
rain.  Easterly  and  N.E.  winds  are  dry,  because 
tho  air  has  parted  with  excess  of  moisture  ;  8.W. 
winds  are  fully  charged  with  water  because  they 
have  passed  over  a  wide  stretch  of  ocean,  some 
parts  of  which  are  highly  heated  comparatively. 
The  figures  are  remarkable :  in  1870  the  large.! 
registered  fall  was  121-99in.  at  Pen-y-gwryd, 
Merioneth;  the  least  at  Chatteris.  Cambridge. 
19-Mta.  In  1878,  the  largest  fall  was  at  The  Stye, 
Cumberland,  149in. ;  the  smallest  at  Keadby.  Lin- 
Coin,  17  35tn.    From  The  Stye  to  Sunderland  is  not 
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a  great  distance,  but  at  Uio  latter  place  only  about 
30ui.  fell.  Merc  altitudo  of  the  station  does  not 
appear  fc>  have  much  to  do  with  the  rainfall.— 
Jfra.  Dob. 

[4RS05.]— Fusible  Plnpa.-I  hold  that  a  safe- 
guard in  not  safe,  unless  it  is  in  advance  of  the 
danger.  Water  will  not  assume  tho  "  spheroidal 
condition  "  when  3  J  in.  above  the  tube  ;  but  before 
that  occur*  the  plug  will  melt  out,  and  warn  those 
in  chart;0  °f  the  impending  danger,  damping  the  fire 
'  wn  al»t».  The  lower  cock*  of  most  water-gauges 
>  fixed  at  4iu.  above  the  tubo  ;  to,  in  that  cam, 
«  will  be  no  water  viable  in  the  glass  when  the 
;  and  in  the  interest  of  lite  and  limb,  the 


[48S3S.]  —  Fusible  Plug*.—  It  is  pretty  weU 
known  amongst  engineers  that  when  a  fusible  plug 
has  been  in  use  for  some  time  it  gets  the  side  next 
the  fire  coated  with  carbon,  and  that  next  the  water 
with  scale.  Not  only  so.  but  that  part  of  the  plug 
which  is  supposed  to  melt  at  a  low  temperature, 
usually  about  300",  seems  to  lose  its  nature  as  it 
were,  and  many  of  them,  instead  of  melting  at  or 
about  that  temperature,  require  a  very  much  higher 
temperature  before  they  will  melt.  I  cannot  ex- 
plain why  the  alloy  changes  its  nature  ;  I  only 
Know  that  it  does  iu  every  plug  that  I  have  used. 
Only  the  other  day,  I  tested  two  caps  side  by  side, 
one  an  old  one.  the  other  new.  The  new  one  melted 
nt  a  trifle  high,  r  temjwraturo  than  the  makers' 
state  ;  the  old  one  did  not  melt  at  all.  I  could  have 
melted  the  bras*  before  the  alloy,  I  lielieve.  There- 
fore, as  a  further  safeguard  against  accideut,  I 
change  the  fusible  caps  every  six  moutli*.  If 
"  Manufacturer "  is  a  manufacturer  of  fusible 
plugs,  properly  made,  will  he  kindly  send  particu- 
lars and  description,  f.tr  the  tieuefit  uf  the  engineer- 
ing readers  of    ours  "  ':— Laugh  Ux.ma  Vincrr. 

[48847.1— Noiay  Exhaust  Steam.  —  I  Kg  to 

correct  an  error  in  "  Xou.  Dor.'s  "  reply  on  p.  :>!■">. 
He  states  11  laryt  glass  marbles  "  confined  in  suit- 
able chamber,  will  silenre  the  misy  puffing  of  ex- 
haust steam.  They  must  be  small,  and  not  over 
liu.  diameter  as  a  rule  ;  therefore,  beads  are  pre- 
ferable. Tho  depth  need  never  exceed  Sin. ;  but 
the  area  varies  with  the  area  of  exhaust,  or  that  of 
the  valve.  If  used  for  quieting  the  roar  of  waste 
steam,  about  12  to  1.1  anus  for  exhaust,  and  20  to 
22  times  for  high-pressure  boiler-valves,  is  entirely 
effective.— I'uiui'  S.  Justice,  N,  Chancery. lane, 
Tsrdntii 

[48874.1— Steam  Powtr- To  "F.  W."  asd 

"L.  O.  V."-  For  two  days  I  have  tried  with  40lb. 
{treasure  on  mv  boiler  and  cut-off  earlier,  but  have 
gone  back  to  Jblb.,  as  I  Mod  no  advantage  by  using 
40lb.,  as  I  require  a  little  more  coal.  1  cannot 
understand  "  L.  O.  V."  in  what  ho  says  about  J 
stroke  being  10in.  I  understand  it  to  tie  12in.,  to 
he  1  of  3ft.  stroke.  If  I  am  wrong,  I  hope  you  will 
explain  it  to  me. — C  AiiMi.L. 

[4R888.]  -Locomotive  Brid*«v  The  use  of  the 
fire-brick  arch  is  to  keep  the  gases  longer  in  the 
firebox— to  give  them,  as  it  were,  a  more  circuitous 
•'run  "after  leaving  the  fire  before  entering  the 
tuboe,  thus  giving  them  more  time  to  combine  and 
"  combust."  Without  an  arch  or  water-bridge,  the 
gases  arising  from  the  coal  nearest  the  tube-plate 
would  be  drawn  out  hy  the  lower  tubes  in  an  un- 
oonsumed  state  -thus  leading  to  waste  of  fuel.  The 
fire-brick,  when  onoe  heated,  alio  serves  to  increase 
the  temperature  of  the  gases  which  pass  over  its 
faces,  and  thus  helps  to  insure  their  combustion 
before  they  are  drawn  out  by  the  action  of  the 
exhaust.  Briefly  stated,  then,  its  object  is  to 
preveut  smoke,  by  comjielling  the  gase*  to  pass 
over  a  highly  heated  surface,  and  to  mingle  with 
the  air  coming  in  past  tlie  deflector,  which,  too, 
might  otherwise  rush  directly  into  the  tubes.  It 
is  scarcelv  necessary  to  mention  that  all  locomotives 
lire  not  fitted  cither  with  the  brick  arch  or  the 
water-bridge,  or  that  some  drivers  pay  so  little 
attention  to  thi  rnitt-r  that  they  run  with  the 
fire-door  open.— Xrx.  Dor. 

[48896.]  —  Vast  Machine.  Hie  description  of 
this  machine  appeared  in  F,Hgx»rrri»f  about  IS 
months  ago  ;  but  there  was  undoubtedly  a  mistake 
as  to  the  position  of  the  foils.  They  should  he  on 
the  back  of  the  large  plate,  and  are  all  the  better 
(more  effective,  I  flunk},  if  piece*  of  glass  arc 
cemented  over  them.  Looking,  however,  to  the 
trouble  of  attaching  the  foils  and  the  buttons,  and 
Tarnishing  the  plates,  I  shall,  perhaps,  he  doing  a 
service  to  some  of  your  readers,  if  I  call  their atten 
lion  to  the  description  of  n  machiuu  which  appeared 
in  Emi\infriHii  ou  the  (ith  of  last  October.  It  is 
described  as  the  invention  of  a  Mr.  Wimshurst,  and 
is,  I  should  say,  the  largest  and  most  |x>werful 
machine  of  the  kind  in  existence.  Its  great  merit 
appears  to  mo  to  be  that  it  can  be  made  at  a  cost 
which  seems  merely  nominal  compared  to  the  price- 
list  figures  of  the  shops,  It  is  a  mollified  form  of 
Holtz  machine,  with  12  large  discs  of  glass,  32in.  in 
diameter,  and '24  klips  of  gloss  held  securely  by  the 
framing  above  and  below  the  spindle.  I 


telling  old  stories.  Yet,  while  I  see  such  a  ques- 
tion as  the  one  under  this  head,  I  may  still  do  some 
servioe  by  calling  attention  to  the  simple  and  cheap 
machine  described  by  your  contemporary. — Ax 
Old  A.I.C.E. 

148922.]  —  Coloured  Phototrrapha.— See  re- 
plies to  queries  414110.  Vol.  XXXII.,  p.  94,  and 
47602,  Vol.  XXXV.,  p.  ooti.— W.  KonufSOS,  J  UK. 

[48033.]  — Photographic  Quantities.  — Sulph - 
ate  and  protosulphate  of  iron  are  practically  the 
same,  the  latter  being  merely  a  purer  form  of  the 
salt.  It  is  soluble  to  the  extent  of  about  70  parte  in 
100  of  water.  Futaauc  oxalate  is  soluble,  I  think, 
to  the  extent  of  about  30  parts  in  100  of  water ;  but 
of  this  I  am  not  quite  sure.  Of  course  you  are 
aware  that  temperature  affects  the  solubility  of  all 
salts  more  or  less.— W.  lloiUNSOJt.  Jux. 


I  think  it  gives  richer 


properlv.   In  fact, 
thcn.-F..  P.  R. 

could  bo  effected  by 
with  albumen,  and  if  necessary, 
it  could  be  made  so  by  reusing 


f489.V>.]— Paper.— This 
coating  the  pawr 
to  render  insoluble. 


however,  your  readers  may  have  seen  the  descrip- 
tion, and,  being  a  new  subscriber,  I  am  only 


[48941.1—  White  Background  for  Photos  — 

Very  likely  a  white  ground  was  used  in  the  cases  to 
which  you  refer,  though  the  same  effect  might  be 
produced  by  a  proper  adjustment  of  the  vignettes 
and  care  in  printing,  provided  the  photo  were 
taken  against  a  light  ground  as  ordinarily  used  for 
vignettes.— W.  BoniXSQX,  Jrx. 

[48940.]— Proude  on  the  Resistance  of 
Fluids).— In  mv  reply  last  week,  for  "  spars  do  not 
tow  so  highly/'  kc.  it  should  be,  ™  spars  do  not 
tow  so  lightly'.'W.  D.  C,  Capt.  B.N. 

[flNi]  —  Froude  on  the  Beaiatanca  of 
Fluida.— In  answer  to  "R.  C.  L.,"  to  give  Mr. 
Froude  s  exact  words  would  require  moro  space 
than  probably  the  Editor  could  well  spare,  anil  to 
quote  any  olio  passage  in  his  exposition  without  the 
context  would  be  of  little  use,  but  a  summary  of  his 
statements  is  as  follows:— A  submerged  body 
moving  in  a  fluid  of  limitless  extent,  und  at  such  a 
de[dh  as  to  produce  no  surface  ilisturbance,  expo 
riences  nothing  but  frictional  resistance.  The  body 
should  be  symmetrical  with  regard  to  its  transverse 
and  longitudinal  axes  respectively,  and  of  a  toler- 
ably easy  shape,  to  an  extent  depending  upon  the 
viscosity  of  the  fluid  through  which  it  is  moving; 
otherwise,  the  stream-lines  will  degenerate  into 
eddies.  It  will  be  wen  that  numerous  shapes  com- 
ply with  these  conditions.— Sim-WBluirr. 

f489f>0.]  —  Battery  of  One  Volt.— To  "SwitA." 
— I  ouly  wish  I  could  find  out  how  to  achieve  what 
"O.  1'."  asks  of  me  .  not  for  his  benefit.  I  should 
straightway  patcut  what  would  be  a  very  valuable 
article.  The  nearest  practical  approach  to  it  is  the 
Daniel!  cell,  anil  some  say  that  if  this  is  charged 
with  nitrate  of  copper  instead  of  sulphate,  the 
L  M  I    is  one  Toll,  H—Mi 

[4S9'>3.J—  Toning  Bath.— Acidity  and  alkalinity 
are  tested  for  by  means  of  litmus  paper,  small  book's 
of  which  con  bo  obtained  from  any  operating 
chemist  or  photo,  dealer.  If  this  blue  paper  turns 
red  it  indicates  acidity  :  if  this  red  paper  turns  blue, 
alkalinity.  The  acetate  bath  always  shows  more  or 
less  acidity  from  liberation  of  acetic  acid  by  the 
stronger  acids  contained  in  the  chloride  of  gold  ; 
but  ordinarily  speaking,  this  does  not  affect  the 
toning.  I  consider  the  formula  named  rather  too 
strong — one  grain  of  gold  to?  or  Kox,  of  water  being 
amply  sufficient.  There  is  no  more  economical  bath 
that  I  am  aware  of.  Some  of  the  ready -sensitised 
papers  in  the  market  would  probably  tone  all  the 
Letter  for  a  preliminary  bath  of  alkali  (say  a  little 
carbonate  of  soda) ;  but  there  are  papers  which  tone 
well  enough  without.— W.  UontxaoN,  Just. 

[480.VJ.]— Toning-  Bath.— If  "  Ouvrier"  makes 
a  bath  up  as  follows,  ho  need  not  trouble  himself 
about  the  alkalinity  or  acidity  of  it,  as  it  is  sure  to 
give  good  results.  I  can  speak  from  experience, 
having  had  the  same  bath  in  use  over  two  years, 
and  used  only  with  ready  sensitise**]  ]iapcr;  stock 
solution,  chloride  of  gold, s  grains ;  water,  8  drachms. 
To  make  up  bath,  tako  1  drachm  of  above  which 
contains  1  grain  of  gold  ;  add  liox.  water  (not  leas), 
30gr.  of  acetate  of  soda,  and  do  not  use  it  for  at 
least  21  hours  after  mixing.  Wash  the  prints  in 
three  or  four  clianges  of  ordinary  tap  wafer,  till  all 
milkincsa  disappears.  This  is  very  imtiortaut. 
Immerse  in  toning  bath  ;  stop  the  toning  before  it 
reaches  the  desired  tint,  as  the  fixing  cools  the  tone 
wonderfully.  If  a  chocolate  tint  is  desired,  stop  as 
soon  as  a  slight  change  lias  token  place ;  if  a  purple 
tone,  then  stop  when  the  chocolate  is  reached.  Etch 
time  a  fresh  natch  of  prints  is  to  bo  toned,  add  a 
little  more  stock  solution  several  hours  befoio  using. 
For  six  prints  add  J  drachm ;  for  12,  §  drachm,  and 
so  on  in  proportion  ;  but  never  add  any  more  acetate 
of  soda.  I  have  given  the  above  in  detail,  because 
I  believe  that  the  toning  is  where  many  amateurs 
fail.  If  the  prints  ore  kept  in  toning  bath  till  the 
colour  is  that  required  in  the  finished  print,  thou  tie 
sure  you  will  be  disappointed,  especially  in  the  case 
of  ready  sensitised  paper,  which  is  more  deceiving 
in  this  respect  than  that  semuliscd  at  home ;  but  its 
advantages  are  many,  as  it  can  be  kept  for  weeks 
between  printing  mid  toning,  which  enables  one  to 
tone  a  week's  work  or  more  at  one  operation.  I 
may  add  that  the  above  bath  changes  colour  in 
time,  becoming  a  beautiful  purple  by  transmitted 
light;  but  this  is  no  detriment  to  iU  working 


the  paper  when  dry  through  a  bath  of  strong 
methylated  spirit.  If  unsuitable,  say  what  too 
require  the  paper  for.—  W.  Ronixsox,  Jvx. 

[48961.]— Watch  Dial  — There  is  a  prepared 
enamel  sold  by  material-dealers  called  "email 
fusible."  It  is  a  French  article,  and  is  easily  applied 
to  broken  dials  by  simply  laying  a  small  piece  on 
the  broken  part  of  the  dill,  and  applying  a  little 
heat  underneath  from  a  small  gas-jet.  It  quickly 
melts  and  sprcails,  and  as  quickly  c  mis  hard  and 
glossy  white.  If  it  docs  not  melt  down  sm«ithly, 
level  it  with  a  penknife  or  file,  and  slightly  warm 
the  surface.  It  then  becomes  glossy  again.  Don't 
let  tho  yellow  part  of  the  gas- flame  touch  it,  ot 
carbon  will  bo  absorbed,  and  so  it  wul  bo  discoloured. 
— Alpojoe. 

[4S9G3.  -Sciatica.— Sleep  on  a  blanket,  not  on 
a  sheet.  Put  on  a  loose  pair  of  woollen  socks  when 
going  to  bed,  and  pull  them  off  before  going  to 
sleep ;  that  helps  greatly  with  cold  feet.— S 

[48Uo4.]-Brako  Failure!.— This  qi 
not  addressed  to  me  ;  but  as  I  was  in  the  train, 
perhaps  I  may  be  ablo  to  throw  a  little  Lght  on  tho 
subject.  I  left  Manchester  Central  by  the  4.30 
train.    On  arrival  at  a  station  (Haibru  ),  *^w^*e 

?was0fnltueniast  vehicle  but  one  of  the  train.  I  had 
just  been  reading  the  ExoUsH  Me.  IUSIC  on  tho 
subject  of  '"Jerks  iu  Trains,"  and  as  ( 
came  to  rest  at  Harbro'  I  felt  a  most 
jerk.  A  gentleman  in  the  carnage  remarked : 
is  enough  to  break  any  coupling  I  "  After  pro- 
ceeding up  the  Harbro'  incline,  the  train  came  to  a 
stop,  and  we  found  that  the  jerk  j  ust  mentioned 
hrA  fulfilled  tho  gentleman's  prophecy,  for  lo  and 
behold,  the  screw-coupling  was  broken,  and  our 
rear  part  of  the  train  was  pulled  by  what  they  call 
the  "  safety  hook  "  ouly !  It  is  a  great  mercy 
that  our  train  did  not  run  back  down  the  incline 
and  smash  into  a  goods  train  that  was  following 
Tho  Midland  Company  seems  very  unf 
its  continuous  brakes.  When  going  to  Bradford  in 
June  lost,  about  the  27th  or  28th,  my  train  ran 
into  the  Bradford  buffer-stops  ;  fortunately  I  was 
ouly  slightly  shaken.  Last  week  in  travelling  from 
Ampthill  to  Heudon.  the  compressed  water-brake 
(Clarke's,  I  think),  would  uot  work  at  Harlingtou  ; 
it  was  frozen.— J.  Jscimox. 

Repairs.— After  you  hayo 


[48970.]  -Watoh 
e  turns  you  want  a 
shape ;  two  or  three  i 


a;  whalebone  low. 


o 


with  a  nice  fine  horsehair  fitted  to  it ;  and  mako 
one  of  your  centres  like  drawing.  Have  a  i 
hole  at  A,  and  your  other  centre  must 
luivo  holes  all  the  way  round  iilge  like  — 
and  as  near  edge  as  |jos»ible,  so  tliat 
you  can  put  pinion  iu  turns.  After 
having  put  ou  your  ferrule  and  U<w, 
put  your  rest  to  the  front,  and  u.-e  a 
diamond-shape  graver;  then  turn  up  your  pinion 
umo  sue  as  old  ou«  ;  leave  a  uioe  shoulder 
for  escape  wheel,  and  you  will  succeed.  Yon 
will  never  drill  a  straight  hole  in  a  pinion  with 
drill  revolving  rouud.  You  must  hold  drill  firm 
iu  centre  of  turns,  and  fasten  one  of  your  ferrule* 
on  pinion,  and  turn  your  pinion  round  instead 
of  drill,  and  you  cannot  fail  to  drill  it  i 
if  you  have  it  in  the  centre  to  begin 

ILOILTT. 

[4S970,]—  Watch  Repairs  -  Although  youmav 
do  pivoting  tolerably  well  in  the  ••  turns,"  yon  wiD 
uot  succeed  so  well  as  you  would  if  you  had  a 
"Jacot"  tool;  that  is  by  far  tho  beit  tool  for 
pivoting.  At  the  same  time,  the.ie  tods  arc  not 
used  for  fitting  new  pivots  to  old  pinions.  A 
specially  adapted  tool  has  to  be  nse.l  for  the  pur- 
pose. It  is  a  mucli  smaller  toot  than  either  of 
the  others.  It  has  a  hollow  poppet  on  one  ride,  and 
on  the  other  a  poppet  truly  centred  to  a  point  at 
one  end,  and  a  small  hole,  also  truly  centred,  at  tho 
other.  The  hollow  popjiet  has  a  coued  hole,  into 
which  the  shoulder  of  the  broken  pinion  is  inserted, 
a  screw  ferrule  having  been  attached  to  the  iiiniou. 
Tho  other  end  of  the  pinion— tho  pivoted  end— runs 
in  the  little  hole  in  the  solid  po|<pet.  The  drill 
passes  tlirough  the  hollow  poppet,  and  finds  its  own 
centre  in  the  pillion  to  bo  drilled.  The  pinion  is 
revolved  lightly  with  a  horse-hair  Ikiw  ;  both 
extremities  of  the  pinion  should  be  kept  oiled  during 
tho  operation.  Alter  the  hole  has  been  sufficiently 
drilled,  clean  it  out  thoroughly  with  a  peg,  and 
insert  the  prepared  wire  to  form' the  now  pivot.  It 
should  require  just  a  little  force;  to  send  it  home  in 
the  hole,  and  if  this  is  properly  d.me  nothing 
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further  is  needed  to  keep  it  perfectly  secure.  If 
you  tire  fitting  a  pivot  to  a  verge  escape  wheel,  at 
the  wheel  end.  tbo  wheel  must  be  removed  from  the 
pinion  unless  you  can  finish  the  new  pivot  before 
inserting  it.  With  other  wheels  such  a  proceeding 
ia  not  necessary,  as  all  finish  can  be  imparted  with- 
out fear  of  inj  iiry  to  the  teeth.  In  finishing  off  the 
pivots,  either  the  turns,  with  a  flat-ended  poppet, 
or  the  "Jaoot  "  tool  with  the  usual  slotted  and 
numbered  poppet  can  be  used.  The  only  tools  re- 
quired—unless you  go  in  for  actual  turning  with 
bow  and  graver— are  one  or  two  files  of  different 
finenesses,  and  a  bell-metal  or  steel  polisher.  A 
very  light  hand  is  requisite  at  all  tunes,  or  the 
pivot  may  "come  off  as  apprentices  soy.  If  a 
pinion  ia  so  hard  as  to  defy  the  entrance  of  a  drill, 
it  must  be  softened.  This,  however,  causes  dis- 
colouration. To  remove  this,  a  little  polishing 
'  mixed  with  oil  and  applied  with  a  flat- 
1  peg,  is  all  that  is  needed.  Spirits  of  salts 
I  remove  it  instantly  if  applied  while  the  metal 
is  hot.  but  an  after-cleaning  by  dipping  in  benzino 
or  spirits  of  w;uc  is  necessary  to  remove  all  traces 
of  the  acid,  or  rust  will  follow.-  ALroJOS. 

[48973.]—  Plow  of  Water.—  To  give  tho  flow 
of  water  per  hour,  the  following  formula  (Hawks. 

ley'.) 

in  which  O  -  gallons  per  hour.  D  =  c_ 
inches.  II  =  head  in  feet,  L  -  length  in  yards. 


is  a  good  one.  O  m  y^(li  »  D)'  x  H 
oh  O  -r  gallons  per  hour.  D  =  diameter  in 


u.G 


Log.  30 


X  '■!•'  x  GO 

t.yj 

=•  1477121 
4 


Log;  00  =  1-778151 


IK16S7M 

-  Log.  450  =  2-6N2I3 
2)6-510543 


Log.  1800  -  3-J55271 
Delivery  per  hour,  1,800  gallons. 


For  5in.  O 


;>  >  .  to 
Log.  75  =  1-8750C1 


Log.   CO  - 


!>-375  •».) 
1  77*151 


1115*150 
-  Lug.  450  -  2-653213 

2)8-500243 

Log.  17,787  -   4  250121 
Delivery  per  hour,  17,787 

— T.  ROBEBTS. 

[48977.1-  Concrete. — To  make  good  concrete, 
one  tuart  White's  best  Portland  cement,  four  parts 
good  sharp  gravel  to  pass  a  2in.  mesh  sieve,  one 
part  clean  sharp  river  sand,  thoroughly  incorporated; 
add  lust  sufficient  water  to  damp  the" cement.  The 
finuhing-coat  should  be  put  on  before  the  other  has 
got  set,  and  may  be  composed  of  equal  proj>ortions 
of  cement  and  sand  as  above.  I 'rice  for  labour, 
about  4d.  per  yard.— J.  T. 

[48977.]— Concrete.— Sand  and  gravel  will  do  if 
there  is  no  small  bits  of  coal  through  it,  as  the  coal 
dissolves  in  the  cement,  leaves  holes,  and  is  very 
unsightly  when  finished.  I*roportiouB :  two  parts 
of  gravel  to  one.  of  cement,  2in.  thick.  Portland 
cement  is  the  best.  As  I  do  not  know  the  price  of 
labour  where  you  wish  to  concrete  the  floor,  I  am 
unable  to  give  you  the  cost  of  same ;  but  a  good 
tradesman  will  lay  down  about  40  square  yards 
per  day  of  a  floor  such  as  you  describe. — Avui 
Kekxtk. 

r48977.]  —Concrete.  —  "Lano's"  question  is 
rafher  obscure.  Does  ho  wieh  to  form  merely  a 
rough  concrete  floor,  or  does  he  require  a  floor  with 
a  good  hard  i-eraeut  surf  ace  ?  The  one  is  quite 
distinct  from  the  other,  although  the  term  "  con- 
crete floor  "  ir  frequently  applied  to  both.  To  form 
a  concrete  floor  the  nvcr  aand  ia  unnecessary. 
Portland  cement  is  undoubtedly  the  beet  for  the 
purpose,  and  should  be  Well  mixed  in  the  proportion 
of  cue  part  of  cement  to  five  parts  gravel,  in  not 
greater  quantities  than  six  bushels  at  a  time,  and 
should  be  spread  at  the  end  of  each  mix,  and  to  a 
thickness  of  not  less  than  Gin.  If  a  finished 
"  cement  floor  "  ia  wanted,  then,  after  the  concrete 
ia  thoroughly  set,  there  should  )>c  a  coat  of  plaster 
applied  overthe  whole  area  l[in.  thick.  Here  tho 
nvcr  sand  is  an  excellent  material  in  forming  the 
plaster,  whirh  should  br  prepared  to  a  stiffish  con- 
sistency, in  the  projiortiou  of  1  of  cement  to  :i  of 
■and.  This  coat  should  havo  its  surface  left  toler- 
ably rough,  to  give  a  good  grip  to  the  tiunl  cnat, 
which  should  tie  composed  of  cement  and  sand 
mixed  in  equal  quantities,  laid  to  a  thickness  of 


about  |in..  and  be  well  trowelled  to  a  smooth  face. 
"  Pit  sand  "  is  much  to  be  preferred  for  this  last 
coat,  as  it  is  not  so  sharp  as  river  sand  ;  but  in 
either  case  the  sand  should  bo  thoroughly  washed 
before  using.  When  this  has  quite  set,  it  forms 
one  of  the  hardest  and  finest  cement  floors  that  can 
bo  obtained.  If  such  floors  are  laid  out-doors,  care 
should  be  taken  to  lav  to  proper  levels,  in  order  to 
facilitate  drainage.  I  estimate  tho  cost  of  a  floor 
50ft.  by  20ft. :— Concrete  as  described  above ; 
labour  only,  in  mixing  and  laying,  £-  10s. ;  plaster 
work,  do.,  do.  (2 coats),  £4.— Abchitbct. 

[48981.]— Tempering-  Dies — Heat  them  in  a 
clear  fire  to  a  clear  red,  then  put  them  in  linseed- 
oil,  or  grease  of  an^r  kind.  ] 


if  too  soft,  a  little  i 


r.— J.  C. 


[48981.]-Temporina;  Die*.— Thcv  may  ha  v. 
cracked  from  two  causes.  If  dipped  too  hot  thoj 
will  fly.  or  it  may  be  the  steel.  I  have  often  fount 
file  steel  crack  in  anything  stout.  This  is  from  thi 
file  cuts  starting  a  crack  in  quencliing,  they  neve 
crack  in  tempering.  Dip  at  as  low  a  heat  as  pus 
Bible,  and  use  StubVs  steel. -To*. 

"he  primary  should  be  of  No 
of  No.  34),  both  silk-covered 
winding  with  one,  and  onli 
ntro,  is  by  far  tho  best.- 


[4S!>SH 
lfi,  and  " 
Fcrgusson's 
one,  disc  in 
H.  B.  T.  S. 

[43988.]— Coils.— The  alxivo  not  having  boon 
answered,  perhaps  the  following  may  be  useful  :— 
A  coil  made  by  myself  gives  good  inch  spark. 
Primary,  from  lib.  to  1J)1>.  No.  18  silk-covered 
wire  ;  secondary,  about  am.  No.  40.  Two  layers 
of  paper  between  each  row  of  secondary.  Secondary 
wound  in  two  parts,  and  then  slipped  over  primary, 
with  an  ebonite  partition  Jin.  each  way  larger  tliau 
coils.  The  supports  should  bo  3[in.  by  4in.,  so  as 
to  keep  tho  coil  above  the  base  1  in.  Primary,  7Jin. 
long.  The  secondaries  3in.  each,  with  a  paraffined 
paper  a  full  [in.  bevoud  tho  wire  each  end,  and 
when  finished  the  spaces  carefully  filled  with  hot 
paraffin  ;  50  sheets  of  tinfoil  5  by  7  in  condenser. 
It  is  absolutely  essential  that  every  Ituhtnkorff  be 
workod  with  sufficient  battery:  l[iu.  will  not  be 
got  out  of  two  pint  Groves,  though  probably  six 
would  produce  it  with  the  alwve  ant.  Nothing  but 
a  powerful  rapid  current  will  produce  a  long  spark 
from  any  coil.— W.  G.  T. 

148993.]  — Yellow  and  Bed  Timber.  -  As 

"  Devonimsis  "  supposes,  yellow  deals  urn  often 
called  by  tunber merchants  " rod  deals," and  then,  of 
course,  thev  are  the  same  in  price ;  tint,  strictly 
•peaking,  the  term  yellow  piuo  should  only  bo 
applied  to  the  wood  of  the  "Pinus  strobos."  The 
tree  may  be  distinguished  by  the  leaves  being  in 
tufts  of  five*  ;  tho  wood  is  of  a  pale  straw-colour. 
As  an  example  of  its  use  I  will  mention  drawing- 
boards.  Tho  price  varies  from  2s.  to  4».  per  deal, 
according  to  quality.  Hod  pine— "Pinus  resinoan." 
The  bark  of  this  tree  is  of  a  nil  colour  :  the  long 
leaves  are  in  pairs.  The  wood  is  whitish,  tinged 
with  yellow.  Being  imported  from  Canada,  it  is 
dearer  than  the  European  sort,  by,  at  least,  the 
cost  of  freightage.  It  is  mostly  used  for  roast - 
making.  The  jirice  per  cubic  foot  is  from  Is.  (id. 
to  2a.  Dan  trie  or  Metuel  ftr — *"  Pinus  svlvcstris  " — 
is  often  called  rod  pine.  It  is  whitish  in  colour, 
tinged  slightly  with  red.  This  is  the  wood  which 
is  to  largely  used  for  " 
is  about  Is.  2d.  to  2». 

[4899(1.1— Hydraulic  Problem.— The  water 
would  fall  7f  in.  in  one  tank ,  and  rise  as  much  in 
the  other,  in  3  J  minutes,  or  195  seconds,  and  if  each 
tank  is  1 0ft.  diameter,  60-72  cubic  feot  of  water 
would  pass  from  one  to  the  other  in  that  time, 
being  at  tho  mean  rate  of  -26  cubic  feet  per  second. 
It  is  shown  in  every  treatise  on  hydraulics  that  the 
time  required  for  a  head  of  water  to  run  down  to 
zero  is  twice  as  long  as  that  in  which  the  same 
quantity  would  be  discharged  if  tho  head  were 
maintained  at  its  full  height.  In  this  case  it  is 
found  by  experiment  that  the  mean  discharge  is 
~ii  culm-  feet  per  second  ;  the  maximum,  therefore, 
would  be  '52,  or  31*2  cubic  feet  per  minute. — 
C.  Siaoo. 

[48996.]— Hydra  ullcProblem  —  Supposing  the 
two  tanks  to  be  close  together,  so  that  the  connect- 
ing pipo  ia  very  short,  tho  simplest  formula  to  use 
will  bo  Q  -  ACt/K  (see  Hurst's  handbook).  A 
ia  the  area  of  orifice  in  feet,  H  depth  of  water  fmm 
surface  to  centre  of  orifice  in  feet,  Q  quantity  dis- 
charged in  cubic  feet  jwr  second.  In  the  present 
case,  the  orifice  ia  "  drowned,"  so  H  will  bo  the 
difference  of  level  between  the  two  tanks.  C  is  a 
constant,  which,  for  very  short  tapes,  is  found  to 
be  0.  A  is  the  unknown  quantity  we  wish  to  find  . 
tho  water  in  both  tauks  coming  to  tho  same  level 
in  3}  minutes,  the  difference  of  level  when  the 
communication  is  opened  being  lojin.,  or  l-3ft.  As 
A  CyH  cubic  feet  is  the  quantity  discharged  in  a 
second,  CO  times  that  amount  will  be  discharged  in 
a  minute,  and  1  /(GO  A  C^/fi)  will  represent  the 
time  in  minutes  it  takes  to  discharge  one  cubic  foot 
for  any  given  value  of  H.  Call  the  surface  area  of 
each  of  the  tanks  S  (both  being  the  same).   I  will  | 
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first  solve  tho  problem  by  the  integral  calculus,  and 
then  show  how  it  may  be  dono  approximately  by 
algebra  and  arithmetic.  It  ia  obvious  that  as  H 
varies,  tho  flow  of  water  will  vary ;  also  that  as  tho 
height  of  water  in  one  tank  is  lowered,  that  in  the 
other  will  be  raised.  If,  therefore,  wo  measure  tho 
height  of  tho  water  from  tho  lino  where  the  water 
in  both  tanks  will  be  lovel,  and  call  this  height  x, 
then  '£/-  =  H,  which  is  difference  of  level  for  any 
value  of  x  or  H.  This  value  of  H  is  to  be  substituted 
in  the  above  exwession,  which  gives  1/  (60AC^/2j) 
as  the  time  taken  to  discharge  one  cubic  foot  for 
any  given  height  of  x.  Now.  if  wo  suppose  the 
water  in  tho  tank  to  be  divided  into  very  thin 
layers,  each  so  thin  as  to  bo  a  very  small  fraction  of 
the  height  of  x,  and  call  this  tho  quantity  of 
water  in  this  thin  layer  will  be  S  .  £jt  cubic  feet ; 
if  this  is  multiplied  by  the  time  it  fakes  to  discharge 
1  cub.  foot,  then  (S£,.r)  •  (fl0ACi/2r)~  represents  tho 
time  taken  to  discharge  the  water  in  this  thin  layer. 
It.  then,  we  calulate  the  time  required  to  discharge 
all  these  thin  layers,  while  i  varies  from  0  to  Go 
(which  is  half  tho  original  difference  of  level  in 
feet),  wo  will  obtain  an  expression  for  tho  time  that 
it  takes  for  all  tho  layers  to  discharge  until  both 
tanks  are  level ;  this  time,  we  are  told,  was  ob- 
served to  bo  3-25  minutes;  the  sum  of  all  tho 
-  tho  above  li-  ' 
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which  is  to  be  equated  to  3  25  ;  the  integral  of  (tlx)  / 
(s/  2  x)  is  y/  2.r,  and  substituting  values  forS  and  C 
wo  get  "8-5  v/  277~(G0  K  0  y  A)  =  3-25.  As  this 
sum  is  taken  between  the  limits  of  0  and  -Go.  wo 
must  substitute  -05  for  x  in  the  above,  and  after 
taking  square  root  and  multiplying,  wo  will  find  A 
■=  -0,6  square  feet,  or  11  square  inches.  If  wo 
wish  to  make  the  calculation  without  the  aid  of 
the  calculus,  wo  may  suppose  tho  water  to  be 
divided  into  layers  of.  say,  an  inch  thick,  or  ,^th  of 
a  foot.  In  the  above  expression  with  the  sign  of 
integration  before  it,  remove  that  sign,  and  instead 
of  sfx  put  j1, ;  there  will  be  7|  layers  (or,  say  K),  to 
pass  through  the  orifice  before  the  tanks  are  level, 
the  height  (or  x)  to  middle  of  first  layer  ia  lin.,  tho 
next  value  of  x  will  be  Hin.,  next  2J,  and  soon, 
but  these  must  be  divided  by  12  to  bring  them  to 
feet ;  add  together  the  eight  results  found  from  the 
expression,  and  equate  to  3  25,  and  tho  value  of  A 
may  thus  bo  found  approximately.  The  answers 
to  the  other  questions  in  the  query  will  easily  be 
found  from  tho  above.— M.I.C.E. 

[48997.]  -Marmalade.— The  machine  iu  general 
use  for  cutting  up  peel  for  marmalade  consists  of 
gun-metal  turned  plates  with  at  least  eight  steel 
knives  fixed  ou  same,  similar  to  a  apoke-shavo 
knife,  but  fastened  to  the  plate  by  screws.  The 
plates  are  generally  about  I2in.  in  diameter  and 
gin.  thick,  Keyed  on  2in.  wrought -irou  spindles, 
running  in  loug  bearings  6in.  long,  sunk  in  tbo 
spindle,  and  driven  by  pulleys  and  belting  ;  the 
velocity  about  800  revolutions  per  minute.  The 
plates  are  inclosed  in  a  cast-iron  case  lined  with 
wood,  with  an  aperture  in  the  front  on  the  cutting 
side  44in.  square,  to  which  is  fixed  a  wooden  box 
and  plug,  3lin.  square,  lOin.  long.  The  peel  being 
put  into  the" box  is  pressed  agaiust  the  plates  with 
the  plug.  The  peel  can  be  cut  to  any  thickness  by 
ad  justing  the  knives  above  the  surface  of  tho  plates. 
—Jams  Gouuk. 

•DerflaSeUm" 
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I  have  used  for  all  kinds  of  small  holes,  from  -.'.in. 
to  [in.,  and  have  always  found  it  to  act  perfectly. 
A  is  a  piece  of  square  stool,  turned  down  at  each 
end  and  coned  at  thu  end  B  ;  and  he  can  make  any 
quantity  of  drills  C  to  fit  B,  which  can  bo  taken  out 
with  case,  and  will  not  occupy  a  deed  of  room 
altogether,  thus  saving  steel  and  other  room  which 
he  requires. — FrrrtB, 

[48998.1  -Drills).— I  should  provide  myself  with 
a  stock  of  the  "  universal "  kiud.  and  make  all  tho 
drills  to  fit  it,  if  I  were  you.  They  are  made  at 
their  ends  somewhat  like  the  well-known  brace- 
and-tats.  I  havo  ono  in  which  drills,  chamfers, 
countersinks,  reamers,  &-c,  all  alike  fit,  and  are  at- 
tached and  detached  in  a  moment.  I  gave  illustra- 
tions of  some  of  them  in  my  article  upon  drills,  ore. 
Although  I  am  prrfcrtly  familiar  with  tools  exactly 
like  "  Cohen's,"  I  have  not  used  a  tool  actually 
his.   1  cannot  conceive  how  you  find  a  difficulty  in 
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using  a  tool  of  that  kiml.  if  yon  arc  provided  with 
suitable  drills  ami  a  vine,  as,  (if  course,  you  must 
In-,  being  a  cutler.  The  work  of  necessity  Kiui  to 
be  held  against  tho  drill,  which  is  immovable,  ex- 
cepting in  the  matb-r  of  revolving.  A  catf.it  bow  in 
the  driving  medium.— Alfojoe. 


[49001.]— Clock-Chain.— Take  a  piece  of  string, 
and  wind  it  round  thn  fusee  till  you  cannot  wind 
on  any  mote  ;  then  leave  atiout  3in.  over ;  cut  it  off 
and  send  for  your  chain. —  liexu.r. 

[49001.1— Clock-Chain.— Get  some  wire  and 
make,  few  Imk*  the  size  required  that  will  work 
in  the  ratchet-wheel  of  tho  clock;  then  you  will 
have  the  pattern  to  purchase  by.— J.  C. 

|49001.]— Clock-Chain.— I  do  not  think  any- 
one can  tell  you  how  to  arrive  at  a  knowledge  of 
the  enact  sue  of  chain  required  for  the  pulley- 
wheel  of  one  of  the  old  English  clocks  without 
actual  trial.  'lie  wheel  has  either  pilot  set  at 
equal  distances,  or  haa  hollows  in  it  to  accommo- 
date the  links.  The  chain  should  drop  freely  into 
those  receptacles  or  ovi-r  tin*  pins ;  each  alternate 
link  taking  *  houl  on  on«  °'  t*16  I'ms  or  resting  in 
tho  hollows,  Tho  chain  vou  complain  of  must  have 
l  the  wrong  sixe,  and  so  not  free  on  and  off  the 
d.— Alfojok. 

[49001.]— Clock.— I  don't  sec  how  it  should  he 
very  difficult  to  nuke  that  con!  right.  In  fact, 
there  are  lota  of  ways  t-  alter  th.it :  try  a  smaller 
cord.  Is  the  cord  «.flf  pulley  at  the  top:-  Tark  a 
piece  of  wood  tin  the  frame* where  you  fasten  the 
dial,  so  that  the  ord  can't  get  too  far  over,  and 
'I  se»i  that  it  will  force  it  the  ether  wav.  - 
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[49002.;— Clock.—  Tho  ilrum  of  the  American 
should  have  flanges  at  each  end  to  keep  the  cord 
Irein  over-running.  I'owiUy  a  differeutlv-aued 
tord  would  remedy  the  eiior.  In  tome  clocks  a 
rmall  pulley-wheel  is  fitted  in  the  rlock-frame, 
wlueh  supports  tlte  movement  and  seat-board.  This 
check*  tho  cord,  and  acts  as  a  guide  to  the  over- 
coil.  Your  arrangement  with  a  wire  in  frequently 
adopted,  but  it  invariably  chafes  the  cord,  (  an  you 
not  alWr  the  flange  at  the  siile  the  cord  over-runs  f 
Three  or  four  raudl  picrcs  of  wire  soldered  at  the 
side  would  prevent  it  going  over.  They  need  only 
lie  just  a  little  higher  than  the  tlange.  When  once 
the  cord  U  on  the  "  return,"  all's,  well.— Aijojoh. 

[49009.1-  Softening  Steel.— Heat  it  in  a  wood 
fire  to  a  clear  red  ;  hit  it  get  cold  without 


it  up.^J.  C. 

[49010.]  -  Hardening  Plaster  Coats.  —  If 

"  Alfonso "  would  say  what  kind  of  moulds  he 
use*,  and  what  he  oils  his  moulds  with,  I  might  *M 
able  to  assist  him.  Thero  is  a  mixture  used  for 
gelatine  that  haa  the  effect  complained  of. — Al'LD 
UBDE 

[49010.]  Hardening  Plaster  Casta.— I  think 
you  will  succeed  in  doing  tlii*  if  you  dissolve  some 
isinglass  and  mix  it  with  the  plaster  before  you  run 
it  into  tlte  moulds.  I  frequently  have  occasion  to 
use  plaster,  and  always  succeed  in  getting  a  marbtc- 
like  hardness  by  tho  addition  of  mucilage  of  ou« 
kind  or  another,  according  to  tho  work  in  baud. 
Alum,  too,  lias  the  property  of  hardening  plaster. 
— Alfojok. 

[I90l4.]-Telephone  Siirn.Is  I  should  think 
that  (to  use  a  school-boy  expression)  they  are 
••  stuffing  you  up."  Tho  uoiso  is  produced  by  the 
wind  passing  atnqngst  the  wires.  —  Skawkkd. 

[40014,]— Telephone  Signal*  Ow  sound  is 
merely  due  to  the  vibration  of  tho  wire  :  it  exist* 
with  all  telegraph-wires,  and  has  nothing  to  do 
with  any  passing  electrical  currents.  Suggestion* 
tor  reducing  the  annoyances  have  several  times 
been  given  in  back  numbers.  — H.  B.  T.  S. 

[49014.]- Telephone  Signals  — Surely,  some 
one  haa  been  hoaxing  "  F.  ii.,"  and  the  humming 
he  bears  is  merely  the  -Eoliau  harp  effect  produced 
by  the  wind  passing  over  a  number  of  .trained 
wires  — B.  H. 

[4901.1.]— Engine  Side-Sods.— While  a  loco- 
motive is  travelling  thecounccting-rods  never  stop  ; 
I  at  the  dead  pout*  the  rod  travels  forward 
same  speed  as  engine ;  when  the  rod  is  furthest 
i  the  ground,  much  faster  than  engine ;  when 
the  ground,  much  slower,  according  to  tlte 
of  crank  radius  as  to  wheel  radius,  and 
,  in  neglect  of  the  laws  of  momentum,  a  mas* 
of  iron  is  attached  too  near  the  periphery  of  wheel 
to  carry  crank  over  dead  points,  a  fractured  mass 
of  iron  over  3cwt.  has  been  burled  into  the  air  with 
u  speed  double  that  of  tl.,.  express  tram,  and  with 
fatal  result*.  -  W.  H.  Phillips. 

[49019.1  —  Scented  Soap.— To  Mr.  Bichjkhvd. 
— The  colouring  for  rose  soap  i«  finely  sifted  ver- 
milion, or  cinnabar  ;  brown  Windsor  i«  coloured 
with  burnt  sugar;  honey. soap,  as  generally  sold, 
Piesse  says,  is  simply  fin?  yellow-soap,  perfumed 
with  oil  of  citronella ;  for  almond-soap,  essential 
<  U  of  bitter-almonds  is  used  ;  glyeerine-soaji  is  a 
mixture  of  or.Un,iry  soari  and  glycerine,  perfumed 
with 


[49019.]  — Scented  Soap.  —  The  colouring 
matter  sometimes  used  in  rose  soap  i*  finely-sifted 
vermilion,  sufficient  to  give  desired  tint.  Brown 
Windsor  is  coloured  with  burnt  sngnr  or  umber. 
According  to  Piesse,  the  honey  soup  usually  sold 
consist*  of  fine  yellow/  soap  perfumed  with  oil  of 
citronella.  Almond  soap  i>  sometime*  mode  with 
the  essential  oU  of  bitter  almonds,  in  which  case  it 
requires  no  other  sceut  or  oolouring ;  and  glycerine 
soap  consist*  principally  of  white  curd  soap  and 
contains  little  or  no  scent. — J.  W.  Hon:  . 

[4 902S.]  —  Intrinsic  Equation.— If  a  bo  tho 
width  of  the  square,  and  the  line  joining  the  dog 
and  its  master,  at  the  beginning  of  the  chase  the 
axis  of  r,  the  condition*  lead  to  the  differential 
equation  2  («  -  i)  (s>y  =  -/l  +  (rfv  Jrjland 
the  solution  of  this  gives  the  algebraical  equation 
2a  -  3,»  m  (2a  +  x)  s/1  —  i  a  or  its  equivalent 
12«V  —  fay*  =  xs  —  3<i.t 1  a*  tlie  locus  required. 
-M. 

[49028.]—  Intrinsic  Sanation— This  is  a  parti- 
cular ease  of  tho  curvo  of  pursuit,  on  which  see 
pp.  2.M -2.V1,  Boole's  "Differential  Equations,"  0C 
pp.  22-2G,  Taite  anil  Steele's  "  Dynamics  of  a 
Particle."  Tutting  e  =  }  in  the  result  of  p.  2.i  of 
the  latter  treatise,  we  find  for  the  equation  of  the 
curve  required  ;— 
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an  nour  at  a  lime,    ii  me  iiicnroraaio  ecu  is 
at  all,  it  must  have  plates  as  large  as  can  be 
veniently    used.     Those    used    with  the 
Oriscom  motor  are  half-gallon  sixe.-  Nret.  I 


The  path  of  the  man  is  taken  for  axis  of  r,  and  the 
perpendicular  on  it  from  the  initial  position  of  the 
dog  a*  avis  of  y.  and  «  is  the  breadth  of  tlie  square. 

—J.  II.  M.  J ACOBY. 

[490M.]— Blectro-motor.-The  motors  iLM'd  on 
the  Portnish  electric  railway  are,  I  believe,  the 
Siemens  form,  but  they  are  possibly  moilifieil  fnun 
lie 'Si-  iix-d  in  Berlin.  If,  however,  you  wish  to 
make  a  model,  you  should  look  in  back  volumes  for 
a  description  of  the  Siemens  armature,  and  then 
get  a  look  at  one  of  his  dynamos.  I  believe, 
though,  that  some  of  the  advertisers  in  this  paper 
are  making  suitable  machine*.  lint  bichromates 
are  useless  for  the  purpose  of  driving  a  dynamo  for 
an  hour  at  a  time.    If  the  bichromate  cell  is  used 

be  cou- 
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half-gallon  sue.-  Nret.  Dob. 

[490.H.1—  Eleotrophorua.— "  Electro"  should 
mix  a  tittle  beeswax  (say  one-eighth)  with  his  rc*in 
to  toughen  it,  and  let  the  tin  Im  warm  wheti  the 
composition  is  poured  in. — B.  II. 

[490S4.J  —  Electrophorus  —  I>rhsp*  "  Elec- 
tro's" uon-suocewt  arises  fruin  his  not  having  suffi- 
ciently mixed  the  ingredient*.  If  he  will  melt  and 
well  mix  equal  parts  of  black  rnmn  and  Venice 
turrientiue,  and  then  add  an  equal  port  of  sheUa?, 
and,  before  pouring  in  tho  mixture,  heat  the  metal- 
dish,  there  should  bo  no  crack*  in  the  cako  when 
cooled.— LlOUBIiX. 

[490;$4.]  —  Electrophorua.— J.  H.  Pepper  gives 
the  following  instructions  to  make  an  electro- 
phorua : — "A  circular  tin,  with  a  rim  {in.  deep, 
nriy  be  provided,  about  1  ft.  in  diameter,  and  into 
this,  whilst  warm,  should  be  poured  a  mixture  of 
two  parts  of  shellac  and  one  part  of  Venice  tur- 
pentine, after  thev  are  carefully  melted  and  well 
incorporated  together."  You  will  find  a  piece  of 
vulcanite  an  admirable  exciting-plate,  especially  if 
cuitcd  oil  the  underside  with  tinfoil.  When  our 
plate  of  resin  cracks,  we  simply  remelt  it  on  a  stove 
in  the  tin  containing  the  rosin,  without  the  slightest 
trouble.-  Task. 

[490.'H.]— Electrophorua.— You  say  you  added 
shellac  and  Venice  turpentine  with  "  unproved 
results."  Suppose  you  try  equal  parts  of  bees- 
wax and  Venice  turpentine  melted  gradually  in  an 
earthenware  pipkin,  and  then  add  gradually  about 
ten  times  tho  quantity  of  shellac,  taking  care  to  stir 
all  the  time.  Don't  pour  into  the  tin  mould,  but 
turn  the  latter  Iwittom  upwards,  and  gum  a  paper 
rim  round  it.  Pour  the  resinous  matter  into  that, 
and  then  you  will  havo  a  cake  that  won't  crack, 
and  with  a  fiat  face  to  place  uppermost.  Ii  you 
pour  iuto  the  mould  it  is  almost  sure  to  crack.  Mi 
Spraguc  give*  resin  8,  shellac  1,  and  Venice  tur- 
pentine or  wax  1,  and  he  also  says  that  sulphur 
will  do.  I  would  suggest  that  you  try  a  cake  of 
chi-ap  sealing- wox—Nitn.  Don. 

[4903.).]— Colouring  Toilet  Soap. -See  my 
reply  to  query  4M0I9.— J.  W.  Bosu. 

[49ti:S.*>.l  -Colouring-  Toilst  Soap.— Here  is  a 
simple  way  for  colouring  your  soap :  Cut  common 
soap  into  thin  threds,  and  put  them  into  a  copper 
vessel.  After  melting,  add  tlie  |»erfumo  and  colour- 
ing matter,  and  then  cast  the  mixture  into  moulds. 
— W.  Hkxlky  Ukumoxd. 

[4903G.]—  Seflector  or  Refractor.  Thero  is 
one  thing,  I  think,  generally  lost  sight  of  bv  the 
advocates  of  refractors— that  is,  in  unsteady  air  tho 
increased  disturbance  is  due  to  the  larger  aperture 
of  reflector,  and  not  to  the  fact  of  its  being  a  reflector. 
I  have  used  refractors  up  to  five-inch  aperture,  and, 


as  a  ruin,  I  have  found  that  I  had  only  to  reduce 
the  aperture  of  the  former  (reflector)  to  the  same 
diameter  a*  I  could  get  good  discs  with  the  latter  in 
same  air,  and  result*  were  as  nearly  the  same  as 
passible,  and  that  without  having  to  wait  for  tube 
to  cool,  fa.  As  to  case  of  position,  I  think  the 
former  ha*  the  advantage  ;  for  if  an  equatorcal  and 
tlie  tulie  does  not  rotate,  a  diagonal  in  the  worst 
positions  soon  makes  matters  equal  on  that  bead. 
As  regard*  lost  part  of  query.  I  think  if  "  B.  K.  P." 
saw  (which  he  is  welcome  to  do  if  m-ai)  Jupiter  or 
Saturn  with  my  C'alver,  hi*  verdict  would  be  that 
he  saw  him  not  "as  through  a  glass  darkly,"  but 
as  he  is  ;  the  silver  film  lieing  two  rear*  old  not- 
withstanding.   I  l-g  to  tu-ik  -  F.B*.  V.S."  t  r  his 


correction  re  Cassini'* 
76,  Fortes*- road,  N.W. 

[4.K1.37. 3  — Holaidoseope.— A  Gin.  aperture  it 
rather  an  out  of  tho  way  rir»  for  a  kaleidoscope, 
and  the  effect  of  such  would  not  lie  so  g<-od  a*  if 
it  were  smaller.  The  larger  the  aperture  tlie 
greater  should  lie  the  length.  With  a  UB.  aperture 
a  length  of  2ft.  would  not  he  too  much.  A  -Jin. 
ajierture  is  quite  large  enough  fur  o  length  of  T.'in. 
For  my  own  part,  I  prefer  a  straight  tube,  of  tlie 
same  circumference  ot  each  end.  I  have  niade 
several  kateidoscnjies  of  various  *izrs,  and  have 
always  found  that  the  smaller  oues  produce  by  far 
tho  best  effect.  -O.  Fryee. 

[49iaS.]-Tlnpot  Battery  —In  »"»  first  place. 
I  must  protest  against  this  UM-ful  contrivance  going 
down  to  pistcrity  as  the  "Tinpot  Batter)-."'  Why 
not  call  it  '•Bennett's  Battery"';  That  is  the 
only  way  the  inventor  is  ever  likely  to  be  repaid, 
anil  very  poor  pay  it  ii.  I  find  it  l»:-st  to  cut  up  the 
tin  plate,  and  put  it  inside  an  earthenware  pot,  or 
jar.  as  the  meat-Has  soon  leak,  one  wire  soldered 
k>  it.  and  another  to  the  line.  I  use  caustic  soda, 
which  I  makemvself.asl  have  previously  described. 
I  made  about  a  gallon  of  strong  solution  for  about 
(id.  ;  but  I  would  prefei  to  buy  tho  caustic  soda,  if 
I  knew  where  to  get  it  in  small  quantities.  The 
porous  cell  is  filled  with  solution,  aud  as  ranih 
pouml  on  the  iron  scrap  as  will  wet  it  thoroughly. 
I  have  just  coppered  the  ends  of  six  earbou  plates 
with  one  cell.  I  merely  added  a  little  more  .vlu- 
tiou  to  the  battery.  a*it  ap|«.-ared  to  dry  up.  A 
xinc  plate  or  rod,  which  lias  Iku-o  umnlaud  allowed 
to  dry  without  scrubbing,  is  DO  u«e.  I  dip  th>  ra  in 
sulphuric  «cid-and-water  each  ttate  before  luing. 
I  don't  think  it  is  so  suitable  f  ir  l>ells. — Os. 

[I'.KWS.]— Tlopot  Battery. -Some  mouths  asp 
I  nuidu  six  of  those  cells.  I  to.  k  the  greatest 
possible  care  with  them,  and  scaled  the  parous  p"t* 
air-tight  with  paraffin-wax,  after  tilling  them  with 
osurtic  soda.  All  I  got  to  repay  my  trouble  w  as  x 
current  about  equal  to  a  Buusen's.  After  a  week 
of  occasional  use  the  current  entirely  failed.  I  put 
them  by  for  a  short  time,  and  then  found  the  Uips 
of  all  the  porou*  jiot*  w,-re  diMiiti-grati^l.  ••  Labcr 
Omnia  Vincjt  "  has  done  all  right,  except  in  u-ing, 
caustic  [-otaali  instead  of  caustic  soda.—  MuWLr-Ii. 

[4WK!y.]-IncombUBtlble  Paper— Soak  the 
paper  in  strong  solution  of  alum  water:  this  will 
render  it  fireproof.  The  latter  part  of  this  query 
is  too  iudefimt-j  to  admit  of  a  useful  reply.— 11. 
Fbteb. 

[49041. ]-Dont'«  Eloctrlcal  ConUct.-T!:e 

contacts  are  made  of  platinum.  The  springs  are 
very  light,  similar  to  detent  -pruigj  of  in  .line 
chronometer.  I  have  not  the  ••  K.  M."  iu  hx  by 
me,  therefore  cannot  refer  yen  to  the  tiuml- r  and 
page  where  the  drawing  and  description  may  be 
found.  If  my  memory  *jrvcs  me  aright,  Iheie  was 
an  important  point  omitted  in  this  description — vie., 
the  jewelled  pin  in  the  'scape-wheel  jiaiiscs  on  the 
complete  n  of  tin-  ijOth  second,  a:  a  jHiiut  past  ti* 
line  of  centres  on  the  semicircular  piece  at  the 
bottom  of  tho  lower-contact  spring.  This  effec- 
tually prevent*  any  retardation  of  the  'scape-wheel 
at  the  beginning  o'f  the  next  second,  but  rather  aids 
it  to  escape.  I  have  not  tried  mercury  and  cnxwote. 
My  experience  with  regard  to  tlie  magnetic  attrac- 
tion, instead  of  gravity,  driving  the  clocks,  is  en- 
tirely at  variance  with  yours.-  Ed  Watt  M.  Nej- 
eioje. 

[49011.]—  Electric  Clocks.— I  use  platinum 
contents,  arranged  so  a*  to  give  a  slight  rubbing 
motion.  Tlie  ptu  on  the  wheel  is  round,  with  cue 
side  filed  away,  so  as  to  let  the  contact  spring  fall 
clear.  Thus  the  pin  i»  nearly  in  the  shape  of  the 
capital  letter  Q.  I  drive  tlie  dials,  by  the  reccil  of 
tho  armature-spring.  The  up]-er  pvrtof  the  click, 
or  detent,  which  is  attache,!  to  the  armature,  is 
sloped  at  an  angle  of  about  4o  .  aud  a  set -screw 
placed  at  right-angles  to  this  slope,  so  Unit  when 
tho  wheel  has  been  drawu  one  tooth  forward,  the 
sloped  piece  of  the  click,  or  detent,  is  against  tho 
set-screw,  and  tho  click,  or  den  tit.  cannot  nse  to 
allow  a  tooth  to  pass  it ;  but  when  the  next  stroke 
is  made,  the  sloped  piece  of  the  click  is  put  away 
from  the  set -screw,  and  the  click  can  then  rise  over 
the  tooth.  Tliis  locking  is  absolutely  secure,  and 
one  of  a  similar  nature  bis  long  been  in  use  in  one 
of  tho  stop-by-step  telegraphs.  My  gravity-ami 
electric  pendulum,  wluch  is  unaffected  by  variations 
in  the  current,  continues  to  work  wtll.—U.  B.  T.  t* 
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QUERIES. 

'it  13.1— Problem.— WiU  anyone  of  "  our»  "  oblige 
by  an  answer  to  the  following  priipoaitioo,  I  having 
}lit  in  vain  lor  one  in  mathematical  book*  !  Tbc 

U  u  follow*  :  —     .  }  -  = 

hyp.   1'*.  10 

 M    ,*,f4Alltia  -1    Ik.  mn#1«.lna  .-I  »!,. 

091 

common  log*.,  or  log*,  to  th«  ba*e  in,— If  I  tnke  any 
nuiuln  r  i»t  decimal*  ui  tlie  divisor  2  3i>i  -v ,  *f ler  a  «?r- 
ticnt  '4.31S0  +t  tiw*  remaining 
e  isi'  i'rrtt't.  the  number  of  c-'r- 
the  number  of  d<*cimals  taken 
Ibid  some  ni'*ru  whereby  each 
quotient  shall  bo  cornet,  how- 
'i  be  operation  in  common  arith- 
ii)  book  in  wbjeh  I  ran  arr  tbc 
«'orks>lraHlr  Amu.;  »muW  irr. *Sljr  obliirt-W.  C.rmrn. 

.:■  >li     Extracting  P~ raffia  Oil  from  Fluor, 
an  iiamthn  oil  lw- 1  xtr^i  f'4  frum  a  tt,»or  *    II  ao,  Lom  ! 
Tb<-  v.:  Ilu  K.  d  a  .iil.nt*)!)  «;.illej.— J.  D.  L. 

[49Hi  1-Electriq  Clock.— WY.uM  EdirarlM.  M« 
kio  kln  lly  irivc  a  drraiiu'  i,f  bn  circtne- rlnrk  mntlun, 
an'1  stJEc  of  iiuurot'*.  nn*l  iniLi'-unf,  vitb  ni/,.1  an.it  r^uau- 
tity  ot  niir  on  nuu-nru  :   W.  II. 

[4'VHfi  ]  -  Rewirinir    Grand     Piano.— W.  II. 

1H\ het  said  I  abouUl  batY>  iuca.ur.-d  between  tile  bridge*, 
1  n  m  %-nd  tile  ttcufth  of  tit"  .hurtcnt  and  lon^vnt  3ln, 
trel'te.  Ml.  "iio.  biwa.  11  y  u  wall  t,b^uM>  to  insert  the 
U-Biftiu,  you  will  greatly  <.bli«.    F  brnLrux. 


.Irani 

tain  f-irur-f  in  the  i^ui 
rUrure.  ot  the  quotient  a 
rvet  ttsrur*^  depeudiu^  o 
in  the  divisor.  I  want  t 
*iKT^*«lmr  lUrore  in  tl.r 
ei'rtu  it  be'fiintmuc.l. 


[inrr ;  Solder  for  Iron  and  Braaa.-Voutd 

an;  .urMp.jr  d.  lit  inform  me  of  a  wider  whirh  would 
urn;-  iron  and  bnn.ii  !    IVwter  i.'lder  U  not  itruTjaT 


c  nt^uu'b  for  my  rramx,  I  \.*\<-  triiMl  what  i«  railed  hard 
■Ctvr  Mildi  r  ;  but  nnd  thut  it 


l»wax  IVrhajx  I  oujfl.t  to  ha  re 
(J.  Ui  i  r.NKoou. 


(ISH*  '  — Legal,— A  liu.tum  l  anil  the  two  trunteea 
aprwinte-l  on  a.  womnn".  I-  Ij.1i    iu  a  dr*d  of  ~  i.ir..:iuii 
*rr  all  dead,  b  avins  tl.e  widow,  a  mo,  and  a  dnuirhu  r— 
of  alf.  ,    It  w.ia  .tll-uUV-l  in  the  dtwl  that  aome 
|)JO(ier!y  ;Biort»r..ir.^l  to  l.ull   it*  raluel  ahinild,  at  the 
i'»  d.~:h,  be  «..:,!  and  cjually  dnlded  b,  tw<«u  the 


who  hj.»  abaolutc  jwwer  over  the 

^rty  r-  Uisrii.T 

.  1' • 1 1 1  ]  Burnt  Sn,;n.r.  >  yon  iii»  tn>  ■  n-i"|i: 
for  burnt  eugar  to  toluui  .v:rit  of  the  •trength  of  4U  o»er 
pi  >  f ,  without  tu.i*inif  the  KTiirit  opaque  ?  Ordinary 
burnt  aujrar  will  colour  spirit  up  to  1.1  or  'so  o»er  ppjof, 
and  the  «piri:  be  rfr.  U)  tirijibt  ;  but  t]w  aatue  culour- 
tng  uar4  for  apiru  over  that  ^tr.aJrth  nutkue  it  cloudy  ; 
ari.iiu.  I  be!ie»e,  frum  the  »Uoii^rr  apirit  not  diaiolving 
the  burnt  auirar  — J.  SI.  fi. 

[4»rKl ;  -Pmnpa.  Tn  the  ronatnietion  of  a  direct 
donbl  -aetinn  pomp,  »booM  tW  eliamfer  be  larp-r  than 
the  auction-pi|!*-\  or  in  what  proportion  ahould  they  be 
to  one  another  f— Evuixraax. 

1 4»fil.    Permanent  Kagneta: 
Plat  and  Round  Bar  Shapea.-In 

-1.  «».  what  I.  the  proj.  r  name  of  the  aU-el 

mer  ateel  ahieh  <«n  be  (rot  for  Sla.  percwt.J 
t.  or  L-  it  ni-reamry  to  une  .unilar  rttvl  U.  that  r— 


■d  tlu 

•■tnblr 


f4S»T63  '-OU-Sheet  Dressing.    1  bat 

beat  boiled  oil.  abd  put  lllluinre  in  It.  wit 
black,  and  it  driea  ;  but  in  a  lew  data  it  turn.  ,|Ulte 
greaay,  and  it  doea  not  weiu-  well,  fan  I  put  anythuur  in 
to  preMut  thi«  t   la  terehrac  a  good  dryer  !-  l**a. 

[4»»4.'— Roaa  Battery.  -In  "oura"  of  Anguat4, 
p.  llri,  Ui  deacriptioo  of  a  n>  w  battery,  by  Mr.  huaa,  of 
raroberwell,  •peeially  adapted  for  U;e  eleetrie  turht,  arid 
fjva,  fniln  noxioua  tunica  Ha.  nnv  nubacrita'r  to  the 
"  E.  M."  tiied  it,  and  it  no.  will  be  kindly  communicate 
result*  *  It  appear*  an  ingenious  adaptation,  and  I 
ahould  hive  thought  It  would  bate  atlrat  uxl  »ome  atten- 
tion, or  liave  been  advertiaed  by  tlie  J:4tentee  ere  till*. — 

armi  ilea. 

i >        Alloying  and  Annealing  German 

Silver.— V^'ould  aorue  of  "  oui*  "  kindly  inform  m*  the 
riirht  prop  rtions  of  alloying,  and  the  beat  way  of  anneal- 
ing. Gertnan  ailver,  n  u  to  prereul  craeking  when 
1  pickh-d  "  afb  r  being  made  up  r-J.  P.  K. 

(iOViil  ;-t*the-Head.-W'ill  «.meabler"rre*Trmd- 
ent  tell  rue  how  to  make  a  model  f  r  a  4iu  )nthe-h>«d 
back^vnr.  with  three  speed  pulley,  each  apced  ljln.  wide, 
and  wilb  a  division  plate  on  !  If  you  could  supply  me 
with  a  aketi-h  drawn  to  ►rale,  I  should  foel  obligeil.  It  i« 
intend-<l  f  t  a  arrrw-eutting  lathe  M  ill  you  ala  >  any 
what  the  distance  should  be  between  the  bead  end  and 
the  gap  !— J.  W.  D-  Xiluul*ux. 

'4»0aT.]-To  Mr.  We thor field  -Easement  of 
Air  at/d  Eavea.— 1  have  a  large  thn-ahirtg-tura 
which  lias  b<*n  in  the  posaesemn  •  f  my  father  and  meup- 
wanla  of  TO  yeara.  The  barn  i-  built  on  tlie  outside  of 
my  ground,  and  ia  covered  with  thatch.  11m-  adioraing 
a  cottage  and  gardrn.  between  wKk  n  there 
•  uaed  by  iny  servants  a*>rr!l  a*  by  tbeowner 
of  the  eottaii*  and  garden  Tlie  tliatrh  on  my  bam  waa 
Uat  p-pairej  alwut  1«  5«ira  aim«  The  «w  then,  aa 
now,  prujeet  over  nfl.  in  places,  from  the  foundation  of 
the  barn ,  The  then  owner  made  no  complaint.  1  here  ia 
also  a  Isxirled  window  in  the  barn  alwut  xtt.  wide,  open- 
ing under  the  tavea  in  the  thre»hiiig-Ilo«ir.  for  the  pur- 
pcase  of  widowing  com  an.1  light  w  hen  r<.|uirc.l.  put  In, 
no  d  ubt.  at  the  building  'of  the  Urn  No  ii>ing  person 
ran  proie  to  the  contrary  ,  and  the  owner  of  tin-  pnmi»  », 
aa  above,  m-vcr  rnade  objection,  but  would  iiv.juently 
come  and  chat  with  Iny  men  throunh  the  window  whilst 
they  were  at  work  in  the  bare.  About  seven  j.wrs  ago 
the  owner  of  the  al<ive  premises  ndd  tl^i  property,  lie 
waa  tiien  about  in,  and  was  born  in  tlie  c  ttuge  in  quea- 
tion.  The  purcbaaer  of  the  cottaare  and  ganlcn  haa 
recently  put  up  aorne  buildings  about  lion,  from  the 
foundati-  nuf  my  barn,  in  one  pi*'.-  not  more  than  I7tn., 
wbcrebv  the  window  in  the  tlireshinir-nour  of  tlie  barn 
cannot  be  opened,  and  also  has  given  me  notice  to  cut  the 
thatch  off  the  eavea  of  the  barn  where  projecting  more 
than  Mats,   tan  he  legally  do  theae  things  1— W.  1L  T. 

(490W.  -Medloal.-To  Iln.  Einnvn*.— I  have  a 
daughter  who  will  be  eight  yeara  of  ugi  on  the  2»th  of 
January.  I>*CI  :  she  ia  tall  and  hmlthy-lixiking.  but  not 
what  J  im  would  call  atmit  She  has  tnjoy.d  inodelate 
g,.sl  health  unti!  two  or  thr« 
noticed  a  slight  twitching  of  the 
will  runtinue  for  the  |sirt  of  a 
to  begin  again.    Smnclirncs  it 

en-n  three  dara  I  have  taken  her  to  a  local  doctor,  and 
he  r>  •flnimends  cold  baths  in  tlie  morning  ;  but  we  had 
to  give  them  up-»lie  nearly  went  Into  rite  when  sponged 
in  the  bath,  lie  give*  her  medicine  that  cont'iina  a  large 
quantity  of  ateel,  so  he  tells  me  :  but  she  d«»  not  im- 
prove.  If  you  could  recommend  any  treatment  that 
would  l.e  brnrtlcial,  I  ahould  bo  glad  -  Ax  AaXMMM 
FaniKR. 

:  '  Electric -XatfM  MiiLlnnoa.  w,;i 
"*  ai^'uia  '  further  help  trie  out  of  a  difficulty  I  lind  ray- 
Mat  in  with  regard  to  the  wire  and  bobbins  passing  ou  r 
the  exciting  magnet*  of  magucu.-cli'ctiic  light  ruachinn*  ' 
'I  lie  flat  !«•)■•*  of  the  ateel  raoiwralWe  indui  lug  magnet* 
ate  tin.  wide,  ti-eiin.  apirt  ;  iuid  1  mo  Jt-irous  of  colling 
as  much  wire  aa  poasit  le  ou  the  boll.-ius  lra\er*irig  them, 
but  yet  so  as  not  to  produce  (lisndvnirtniri-ou..  in.liietion  in 
the  outer  hcliecw.  by  rraaon  of  their  diameter  amiing  an 
part  ewctionj  at  the  8,  end  of  indiuing  bor**«.li.ie  rnnimet 
befun*  the  Iron  core  of  same  bobbin  ha*  left  the  north 
pule  end  ;  or  duoa  no  induction  of  any  cotlacgucuce  oeeur 
by  only  a  wgrnent  of  tlie  helices  approuihing  the  nppts- 
sjte  pule  while  tile  tnaio,  i  f  win  i*  b>  i:ig  str,inglv  induced 
by  it*  Iron  cure's  rsssaaige  over  the  other  jsile  I  am  must 
anxious,  before  coiling  a  lot  of  iiiluuble  .ilk  wire  i*u  tlie 
bobbins,  to  ascertain  if  contrary  induction  uan  be  at,t  up 
in  the  outskirts,  aa  it  were,  of  Urge  cuil*  pajuung  over 
strc-1  hurMsbi»es  (on  tlie  Allinnee  nx:u hine  system  ,  with 
the  N  and  S  ends  aa  near  together  as  dei«  nl*sl,  liaving 
i<  wt.  Of  steel  niagnet*  in  the  lnachiue,  muat  be  my  ex- 
cuse for  uidudng  riiimia  "  to  ainiin  oblige  ;  and  I  shall 
be  most  happy  to  fully  d.*cribr  U«-  imuhine  and  it*  illu- 
lif  any  i  when  cmnpMed,  by-  Er  rera*. 
- 1,  and  doiibtle 
eUUed  desnipl 


or  thnsi  montha  liaek,  wUn  we 
rl„-M  arm  and  leg.  which 
dsy,  and  ll-n  atoj>— only 
w  ill  be  a  day  or  two,  and 


n.mre.1  for  turning  t.*iU  fur  making  tape  and  die*,  Ac, 
which  cuarta  frum  nincptuce  per  lb.  and  upward*  !  — 
Oxarn  Aimi. 

r4»i52.]-Braahe«r  Silvering  Proceaa. -Would 
Mr.  Waasell  b.  gissl  <nnugh  to  (rue  all  tlie  proDcrtiona 
of  the  ingredient*  be  now  im  In  the  liraslour 
ptucoaa  t  Mr.  rilward  T  cJcott  w  uld  And  that  if  he 
a  small  part  cf  the  shoulder  of  his  objcct-gla**  made 
conical  to  fit  a  hollow  e  ne  in  the  end  of  hi*  microcoipe 
,  thry  would  be  well  isritred  m  spite  of  inaccuracy  of 
r.— Eobt.  E.  CiiKairt  . 


[49>oi '  -  Vice  for  Bench,  i,  ami  nouMies*  otben 
wuubl  f,.d  greatly  o)>]ig.s:l  by  u  detailed  deaciiplion,  Willi 
sketch,  being  giicn  of  the  ArifTicaii  ibmble-jawcd  vice, 
menliuned  in  your  issue  of  l>ec.  loth  ult  ,  by  U.  T. 
la'wi*  iscc  reply  4W76}  !— pAnsi.i.p.i.. 

r««»lt  ;-L.N.W.R.  Entrinea.-Oxubl  aome  one 
inform  me  who  tlie  maker,  and  wliat  the  technical  name 
I*  ot  the  rlaaa  like  Ida  .311  T  Also,  what  the  sue  of  rid., 
and  nunibeT  both  of  engine  and  ahed  of  Achilb-s.  Lucifer, 
North  Star,  Vampiir,  and  Atlaa  I— Ax  Emti  iui  ii. 

;4:*sw.1-  Zinc  Tanks  Milk  and  Ammonia.— 

Would  any  tinnier*  of  the  "  E.  M."  be  good  enough  to 
give  any  information  iu  reference  to  the  following!  -I 
use  a  grvwt  deal  of  buttcr-milk  cvrry  wivk  ;  sometiinea  it 
has  to  ii-inain  in  the  tank  ;whicb  is  of  rmcj  tlirre  and 
four  days.  Iios-s  tlie  tank  injure  the  milk  !  ,2  Oivc  (aa 
simple  a*  poasible  any  rule*  aa  to  how  I  can  tell  good 
bad  !  1  use  a  great  deal  of  it  at  time*, 
spoil*  my  work. -  Eoo  Al.ru*. 

[I'Jtan.'-Oailfe'a  Peroxide  of  Manganese 
and  Leclanche  •■  Agglomernte  "  Battcries.- 

Tl»e  experience  ,,(  1hn*r  nwdera  of  the  "  K.  M."  having 
empl>>ye<l  tlie*e  fnitteries  will  greatly  oblige,  aa  to  their 
n-srjeetiv»e«inataniy,  durability,  amount  of  work  bj  be 
obtained  be-fore  requiting  recharging ;  reat  rerjuirid  after, 
say,  half  an  hour's  wurk  with  medical  coil  ;  if  two,  each 
of  pint  aiae,  would  be  more  constant,  and  Uat  longer  be- 
fore requiring  recharging,  than  one  of  quart  -ire  !— 
Uxuit'AL  Coil. 


[430o4.'  -Ise«ral,-Will  Mr.  WetJierfl.'lil  kindly  adi-i«c 
aa  under  *— A  oie*.  leatinir  hi*  personal  pnqs  tiy  br  will 
to  hi*  wile,  and  at  her  death  to  be  ciually  divided 
betwee-ti  her  two  rbildren.  B  and  r.,  the  wife  brbag  ao> 
exeeutrix.  Can  ahc  will  all  the  property,  at  her  death,  to 
*U  T — A.  Di 

!l>-.:,      LeK»l   Titln   by   Advor»o  Po«.'R- 

— tVUl  Mr  Wrtht-rtifJil  kunlly  md\^um  to  tin-  ftillwu- 
iniTf-w  I-  -  A  m.m  i  A  J  16  yrant  un  took  puMk-wtisiQ  «>t  * 
huiL-y*.  by  aVmuft  tiio  pHalfut  k  off  tV-  dt«T,  *ithn»ut  any 
Wttimnt  or  title  wbaU-Tt  r,  tlie  pqnotHTt  f  of  an  o**l  irniti«-- 
nu»n  1 11.1.  Now  B.  aJwHyi  allowed  Lu  »i«t*r  !C.'<  to  en  jury 
U.t  pffgtttH,  and  art  mm  omwir  of  tl»U  and  adjombuf  Itr-w 
pcrty.  >\>r  na.rno  tinw  ho  rifuwl  i*y  \>o  a  part y  to  any 
law  proc*XHiii.<r*  ;  but  U.e  projwrty  burning  mnit  valu- 
abU*.  bt*  i«>UBt'tilt'd  to  trmjf  an  adiun  in  tbeCVtt.-n.y 
Court  :  unfortunatrly.  employing:  a  aoliiritar  he  kiivrx 
noUiuiftt  about  (wbn.  aftrrwardii,  it  appraml,  borv  a  vrty 
buvdna:iM>  hia  partiwr  (TrtUnir  sUuck  off  the  rolbi  . 
whiTi  the  a\*+  wait  culled,  be  a«ke<d  for  an  wljijurnnitmt, 
wbidi  tbo  Judge  refused.  i%m  tlie  icruundU  were  tn^ultl*.*'  tit, 
and  to]d  him  to  im  on  with  bu  cm«e.  He  declared  he 
t-uutd  not,  and  wu  ntm-miitrd.  It.  barirur  had  to  pay 
defendant'a  r.  «■*..«,  >1  ■<  lm-i)  to  pronf:«r4  Tnrtlier.  A  » 
d»  fence  wa«,  hit  iiiotlH'r  bad  boturht  the  hnu»o—  aiinp.y  a 
he,  eaaily  duiprmi*!.  B,  and  C.  are  both  dewd,  and  th*- 
houwhu  curat?  to  a  nirce  (p.),  Will  Mr.  Welherfleld 
kindly  nay.  Doea  the  fraud  of  hia  nuitlier'a  bu}-intf  the 
houae  invalid  lit*  claim  T  lit  the  action  M  yen.ru  a(fi»  audi* 
wot  tnurruptiriii  U*  t*r  12  ye*»'  advetx?  ;r.*.nr-ii.n  '  A» 
the  honae  la,  ami  has  been  ainee  be  hud  iu  u*e»l  a.-, 
a  brothel,  would  thU  be  rec<*rniiied  in  law  a»anow*u|aany  * 
C  had  to  ejeet  «rventl  tenanUi  from  adjoinirur  hoiwra  tor 
no  QMiiur  them  ;  at  bo»t  lettinff  them  a»  wawbouw^  at  line 
n-ota  whidi  Uw-y  atill  continue.  Would  Mr  Wetherneld 
kindly  K^J**-'  "rbere  I  mu^jt  apply  '^j*^'^  °' 

tlie  coat  !-Viam, 
[wonfi  1 — Knvelope-Machina.— Can  anyone  rit-»> 
a  iU^eripttoQ  of  the  new  envelup.-mwh.ne  iKtuire'*. 
itent  BO.  47«»t  M],  «hi.J>  u  aaid  to  be  mrwM-  of 


-A.M.J 
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■rribera  kindly  explain,  and  five  din' 


of  an  ova]  <  huek  for  wnod.tnrmntf,  wbidi  will  I 
oral  lata,  by  iflwin.  T  — Latucjcas. 

MlTCS  ]-laduoUotl  Coll.— To  Ma.  Iam  aitvi; 
'*  Hn. a.i. ''—It  U  my  denire  to  make  an  indm  twn  coil  ilia!, 
will  pi vo  tiin  apark,  and  for  which  purpoae  I  have  p*t 
lib.  No  Ml  cotton-wnered  wire  tor  primary,  and  Ho*. 
No.  3rtand  Coa.  of  No.  38  fur  aeootidary  ;  the  »  wire 
broken  in  «eviu  parta,  and  1  want  to  know  how  to  wjl.iVr 
and  innuUt*  tlie  wildcrvd  parta.  I  am  aware  that  I  will 
not  be  ablir  to  obtain  IJin.  apark  from  the  lifra.  af  win-  , 
but  am  willing  to  buy  a  wtlli  l  of  36  <n  Ilnow  aay  ir 
that  will  be  tuoujjh.  aivl  aay  whether  it.  wo*»M  he  iri'-r 
a  h»ntaireoU5  to  sM  ™  or  nO'l  whetbt  r  the  3?*  oi  3*1 
nhould  lie  wound  on  primary  first  !  The  core  wIiilIi  I  Ui- 
U  nA  for  coil  ia  Nuv  long  and  Jin,  duan  The  e^il  e  n  i- 
are  5in,  in  diam,,  uiwl  ot  Ik*,*  ileal,  and  are  turned  <>n  tlif 
Mime  principle  a*  Mr.  Andrtw'H.  1  have  beittt  t*4d  that 
furalnnrU  foreign  Bute  U  tlie  beat  ift«ula1or  that  I  im:i 
u.te  ;  aay  how  many  alu«ta  to  put  between  Uyen  ot 
i  i/i.  .'     1  ■-  ji .-.  i  I  a  I  'i-:  I  . 

[4prion  ] -Model  Electric  Entln.a,-To"B,W/*- 

tiaw  bi«.n  tryuur  to  inaVe  an  etettrie  uugiue 
diatrram  on  p.       Vol.  XXXV.,  rerly  ttiai",  1 

flywhwl. 

other  to  th-  beam,  aa  per  diagram,  bow  »-  the  wheel  t»« 
n  vulve.  unleaa  a  pitnian  or  a  alot  in  the  beam  iit  u-«l  * 
How  ia  the  ke*per  faptuM-d,  and  tn  what  f  AUj,  how 
long  ia  the  rod  holding  the  r^U<rt-bjvakcr,  and  how 
faAieoeal  ?  Are  the  flywheel  and  beam  tdaadHrdii  both  ni 
the  mime  height '  If  no,  the  aketeh  aeem*  to  t*  twi^rop^Hy 


I  luitv  lx«-n  tryuur  to  nuiVe  an  etettrie  Lugiue  after  voitr 
dia»rTam  on  p.  Vol  XXXV.,  reply  44iai7,  but  did  iw- 
auweed  in  getting  it  t«r  work,  rh-iiae  explain  it  mon- 
ditinitely.  You  give  the  coJiw^etiuif-rod  a*  lin,  ;  and  u 
otif  end  t»  faaten**!  to  the  aab*  of  the  flywh^l,  aod  tl>- 


drawn.  I  rwhtiot  get  the  cvinUkvet-brcttker  to  din  properlv. 
and  would  like  information  aa  to  the  Rtmke.  My  magru-1*« 
an-  each  :kn,  long,  of  7- Uan  iron,  ami  holibin*  ifin- lon7, 
eontaiuing  4ox.  of  No.  jfi  wire.  I  bave  thn-**  b-chronw.-' 
orlli*.  which  1  uaed  to  trwt  them,  an>l  the  iron  *"'ti^  to 
b*t  too  hard,  ainee  the  keeper  is  attracted  after  tlie  cir- 
cuit ia  bmken,  although  I  aoftcned  tlie  iron.  I  tnist 
you  w  dl  kindly  ennaent  to  anawer  my  queation-'*,  aa  1  aiu 
Wry  aDxiouM.— Ueo.  W.  Tka,  ItUabuj-g-  la. 

't9J7f> Bruak  Djuamo.-I  hare  _ 

above,    l>iam  of  ring.  flttLi  made  for  tUki  I 
iwdrl  of  l«  lighter.   WiU  a  m<*«i<*  kindly  Mr 
al-le  gang*,  of  wire  to  \i* ,  ui  ' 
frum  it  witli  are  lamp  !— K.  J.  IE. 

[tfiWl.J— Induction  Coil*.— About  n  ytnragomir 
friend,  Mr.  Ijuxwster,  pfomiaw*  t  aome  paper*  in  "  oon. '" 
whii'h  were  to  contain  tuij  and  ernnpU  V  iiutructixais  lor 
m.-iking  tbe*<)  rnathinea.  Wh.i  alter  work  they  weie 
aaid  to  bejutit  rcwly  ;  but  atill  they  caiue  not,  nor  have 
they  yet  aj^evured.  Uavinr  txra-ionally  will. in  the  1%»*. 
thret1  or  f  t»ur  mrmtha  seen  hia  name  am-md'-'d  to  nplitn. 
I  conclude  he  haa  quite  got  ow  r  hi*  uiuu-Jcy  act  i  J'iit  bi3t 
Vpring  ;  a*nd  tht  nfow  1  nb-iuld  like  to  liiwiw  if  the  idea 
uf  iriving  us  theae  papers  haa  been  t-»taity  aliandatniil  ! 
If  the^-  are  coming  txut  like  "  liver,"  1  nhotild  1»:  glad  U» 
gr-t  them.  From  "  Ilyer  "  and  lawk  vols  I  huve  luade  a 
1  To  lin  npnrk  coil  :  but  old  m«traHiuas  an-  no  eoulra- 
aietory.  tliat  1  ahould  much  like  to  have  tlie  lateat  i"ha» 
of  our  experw'nct'd  friejid  on  the  aubjoct,  anil  I  doll*: 
think  I  aw  alone  in  my  wish. — B.  IL 

[490TH.1  Use  of  Marine  Glue.— There  haa  liecu 
Lately  axMue  dia>  uaaion  aUait  the  making  of  manne  glue  ; 
but.ao  far  aa  1  kuow,  nothing  waa  aaid  itlaoit  the  nwlhi>i 
of  uatng  it.  Tliia  ia  just  wliat  1  want  to  know.  Will 
aonieout*  liindly  tell  mc  T— Eluui  E.  Bit  iiaaoa. 

;*M»o73  ;  Electric  Clock. -Would  aome  reader  of 
oura  "  say  if  1  could  ntak#  nn  ordinary  eight-day  chick 
go  with  the  earth  l*ttery  of  a  few  dnd»-i*  f  Thua  :  I 
want  to  make  it  go  without  winding,  only  to  u*e  pendu- 
lum, 'aratje-wLeel,  and  two  next  onea  to  twrry  lh«*  hand*, 
all  but  wneid  for  weight,  and  no  weight.  My  clock  las  all 
guo-1  old  otioa  willj  will  Ut-k  and  move  on  properly,  carry 
hands  without  a  weight  by  simply  moving  prndulurt.. , 
consequently,  a  batt>rry  of  cinders  will  do  that,  if  it  d  >  ■ 
what  has  btwn  atateil  in  theae  page*.  Will  so  UK  one  t*.li 
me  how  to  proceed  l-ltoisu*. 
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46074.  !-SUin«l  Ola,,. 

Uy  trll  n 

a toy  Uow  for  my  boy.  I  aw  the  gla—  'or  wmdowi  in 


-Would  tome  reader 
tondJy  trll  mr  bmr  to  do  tbr  following  ! — In  rmrrha«imr 


suln-M  in  home  cWr  colour*  m  the  best  stainrd 
not  a  mere  daub  of  punt,  bat  trtu.it  colour  uben  looked 
thn-uxh,  iintl,  of  course,  they  are  not  pieces  of  real 
■Lained  glass,  because  two  and  three  colour*  uv  on  a 
piece  :  and  if  T  knew  what  I*  n*cd,  and  provMltng  it 
would  stand  the  hun,  I  would  etch  the  **  Last  Supper  " 
on.  n  fanlight,  and  colour  it.— FaooBEss. 

49nro.j— Gas-Engine. — Can  any  reader  piu-  in- 
atruction*  bow  to  make  a  gu*-«agirte  f— <l,  Comiah. 

[49076  'Making-  Circular  Bellows.-  -wni  *ry 
readi-r  tell  mfr  what  the  constntction  of  a  circular  forge 
bellow*  !  I  ran  u«*  almost  any  tool,  and  think  I  could 
make  otir  if  I  knew  the  design,  a*,  how  the  rtba  are  ar- 
mnin-d  awl  kept  in  place  inside,  ire.  T  What  sire  la 
Qeieasery  to  rnougn  to  weld  Ihn  by  2in.  irrm  !  What 
lire  the  usual  proportion*,  an  width  to  height,  length  of 
stroke,  rice  of  top  part,  dec.  !— Tuat. 

{ lft>T7.1— Pyrometer*. —I  sbuuldtfeel  obliged  if  any 
one  would  kindly  trll  me  bow  the  above  are  made  t  I 
wnnt  to  measurr  from  melting-point  of  tin  to  bright  red- 
hot  iron.— Tom. 

[4.W78}— Spontaneous  Combustion  of  Oils.— 

V*  Ul  any  rurrcv-rMindeul  kindly  inform  mr  which  c  In  recti 
of  oil  are  rnori  nr.d  leoat  liable  to  sTontanrou*  cornbu*- 
tsonW.  T.  8. 

{4*wn>.]-Oil  -  Proof  Steam  Joints.-  Wanied 
otnieut  fur  steam  Joint*  I  hat  will  real**  the  actii  B  1 4 
1  haw  endeavoured  tu  lubruale  the  steam  l»  l< 
itaed  in  the  cylinder  of  engine,  but  find  that  all  putty 
;ointa  get  aoft  directly.— J  ,T.  8 

[*K*xO— Legal.  —  To  Mb.  WaTBKsniru>.— Under 
the  new  Woman's  Property  Art,  can  a  man  be  ei 
to  rapport  bin  wife,  she  having  an  adequate  private  to- 
ramo  f  JIa*  the  husband  no  mntroi  over  the  wife'*  pro- 
perty !  How  doe*  the  Act  apply  to  wivea  \ix.r.g  w;  ih 
their  husbands  f-H.  w.  B. 

ffPOBI.  1— To  Poultry  Breeders.— Can  anveme  give 
reliable  information  mp^cting  the  selection  of  CMS*  «> 
that  the  majority  of  ehieh*  hatched  rnav  be-  iiulh 
J.  M  ,  Brighton 

fixes. ]— lCii$ae»i&Ti  Cement  and  Emery. 
What  is  magncalan  cement,  and  bow  is  it  npt'li 
Jim  of  rice  deeortioating  moehinr*  !  What  aiae  of  cmrry 
>  generally  used  :    Hi  .un%:  ru 

[♦tcW.3-1..  dr.  S.W.R.  Goods  Bnatnes.  WO 

fonie  one  kindly  give  me  the  number*  of  the  foil 

fir,  1— A  writ*.  Neotia,  Hiberuia,  Cambria.  Medea,  Mont- 

mac.  GiraJle,  Bison,  and  HUinrhenge — W.  I\  B. 

[490W.1-  Administration. -To  Ma,  F.  Wrrsitx- 
rntin.— Wbtnsn  administrator  divides  the  residue  of  an 
state  among  those  wbo  are  entitled  to  such,  and  p 
a  stamped  receipt  fmm  each  recipient,  fa  such  I 
sufficient,  or  ooght  ft  to  be  given  on  lorm*  p*  -  m ..I  I. 
from  the  Revenue  office  T  I*  tt  imperative  that  i  u:i 
ibNUn<T-«)ieet:  *houM  be  made  to  cSoHwmt-hoiiw  of  nil 
dintumin-'tit*  !  M'il]  itdministrator  ultimntely  grt  udia- 
charge  f  There  was  no  will  ;  cstalc  under  £I'jj,  and 
arven  redpienta.— Tito*.  MlLX-Kiu 

liBCeta.]-8tarT-Bowkett  Society. -A  question 
haa  ariarno*  to  whether  the  balloting  fur  »tu!<  « 

n ■  i'  '-it  **  i-  math'  fuat1csj]j  SMRSdI  I  ppnslssj 
there  are  'in  meiuU-ri,  the  *)-*tem  of  balluting  UJ  hamU, 
nay,  white  boil*  numbered  1  to  10  for  the  uml*  |  blu. 
bail*,  1  to  in  fnr  the  ten*  ;  and  for  the  hundreds  three  r»-d 
ball*  or  |  and  tf.  The  riucation  i*.  ought  not  the  ml  bull* 
to  be  put.  any,  1  to  M  am)  out  3;,  ntuiilar  to  the  uiuU  oiaJ 
(en*,  *o  aa  to  make  the  Lallotina;  correct. —B.  U.  I!.  H. 

(49088.!—  Collimators. —Can  *ome  better-:  r 
e**rre*pt»ndriitVll  ror  what  are  the  aih-vnt-a^i  * 
advantage*  of  long  and  nhort  collimator*  to  mstrtsa- 
*eopc*  t   I  bsveobaen-ed  that  to  Uaing  a  short  ecillj m*1  or 
that  it  i*  nect>*Mtry  to  adj  u*t  the  obit  extremely  <  I-  ss  ,  <  ■ 
the  othcrhaud,  that  with  a  longer  collimator,  tn>  sHt  may 
be  cump&ralivt'ly  mu^h  widrr.  and  yet  ahow  thi  Uaei 
quite  thin    Now  it  would  appear  that  eiace  the  lot 
1  una  tor  offer*  the  advantage  of  a  wide  slit,  wit).  - 
comimniuMnt  of  a  larger  i|uantitrty  of  hght  n 
turn  in  *tar  *peetruacope*,  whrre  the  quantify 
tleridcdly  limitixl''.  that  irpretmaeopeii  would  l»-  VUK* 
*tructrd  with  very  lnngcoUimaUtr*  to  reapthUsdv  it 
and  parueulatty  that  thu  principle  would  be  applied  to 
•tar  *j*rtn**copea,  whidi  are  grnenatly  ron*tru  b  I  with 
Collimator*  nf  nhurt  length  ;  and  also  to  speetrOrv^opc*  in- 
tended for  the  oharrvaliou  of  *olnr  pruniiiM  n 
the  exeeooive  light  would  suggert  the  uae  of  it  *hort 
collimator,  nnd  neceamrily  a  narrow  aliL   I  take  this 
upjurtunity  to  thank  M  MICK."  for  ai*  beaurtinl  mAn- 
Uan  of  the  geometrical  query  requiring  the  h>  u  - 
forua  of  a  rwoJung  varying  cllJpae  in  a  <  >hi    -  w 

.40087  ]— Equatorial  Circles.— Many  thank*  to 
**  J .  C.  L."  for  hi*  answer*  about  11.  A.  and  1 1 
tionClreJe*.   (toe  further  muwtins  :  Having 
circle*  and  vernier*,  how  am  I  to  ax  them  at  an>  j  arts  i*» 
lar  hour,  and  u*e  them  ss  a  means  of  "  adj u» ting  my 
equatorial  '*  F  The  inatractiuns  in  books  on  *dju«ting 
e*|Ualoriala  presuppose  circles  pnrperty  pLaci  1  How. 
therebae.  am  X  at  any  partietUar  moment  of  til 
the  cirri r*  with  verniers,  showing  right  declination  ami 
H.  A.  of  any  ceUwtlul  object  whtn  it  la  on  Hilt  being 
alrrady  pru-jw-rly  flx<d  that  lam  to  rely  in  order  u»  aCii^t 
my  equatorial,  and  owe  it  to  find  the  celestial  object. 
Hay*  1  made  myself  intelligible  T-Trao. 

[4S088.]— Decoration  of  Boom.— Will  any  reader 
of  *'  our*  *'  kindly  give  toe  hi*  ad>ire  rtapecting  the  de* 
onralirrn  of  my  **  den  " !  I  have  an  oak  man  U- 1  piece, 
uN  -*tove  and  hearth  fixed,  and  I  propose  to  supply  fur- 
niture of  oak.  What  would  be  the  moot  suitable  way  to 
treat  the  pine  woodwork  of  the  room,  doors,  skirting- 
board,  4c-  f  Would  it  not  be  well  to  paint  it,  and  if  so, 
in  what  way  !  Would  two  shade*  of  green,  any,  do,  or 
ohotild  it  be  oak  grained  *  Also  what  won  Id  be  the  be«t 
mariner  of  draling  with  tho  (eiling  f  What  should  bo 
the  prevailing  tint  f  IjutUv.  in  cboosuiga  carp**  for  such 
n  mom,  to  what  style*  am  I  K»tricted  .'— Baavranxa. 

:4»c#?o  ?- Pronunciation  of  Hebrew.  Will 
sum©  reader  vf  the  "  £.  M.,M  wbo  is  a  lUbitw 


Kjiolsr,  kindly  help  me  in  this  uiftioully  !— I  have  buok 
of  times  in  in  M  Ifrgluh- Hebrew,"  by  Qreenfieid.  Hs 
give*  the  prununciation  of  Ions;  a  [karoets)  aa  "  a  °  in 
the  word  all.  Wishing  to  go  rather  farther  into  the  lan- 
suagr,  I  have  iu»t  purchased  '*  Arnold's  First  Hebrew 
Book.  There  I  Mad  the  prunonciatiun  of  lung  a  given 
a*  "  a  '*  in  father,  besides^  a  few  other  variaU'an*  from 
Grrenheld'ahook.  I  ara  at  a  l<»«*  to  nwineilc  thr*e  dUTer- 
rnre*.  a*  I  imagined  there  would  be  nn  e*1ablished  pn»« 
nuniiaUun  of  Hebrew  it^ogniM*d  In  England.  I  *haU 
be  glad  to  know  what  is  the  usual  pronunciation  of 
"  kontets."  and  also  some  explanation  of  these  dufer- 
enera  in  pronunciation.    Xir*  I.amco.. 

[49090.]— The  Largest  Ironworks.— Where  are 
the  Large»t  ironworks  Uk  the  world  :  Steel  la  Included,  and 
the  <iu*#1lon  refer*  to  output  as  well  aa  to  number  of 

hand*.  -  W.  X. 

J4S0W.]— Cold  Fsat.-To  Da.  Eowrxo*  -  f  shall  fol 
extremely  obliged  if  you  will  «nve  mr  *mi|iw  in*tnK^l<>t>i 
that  may  help  to  relieve  me  frvmtlbo  ilutreMiug  complaint 
of  cold  feet.  A  few  months  back  I  was  attended  by  a 
mcdKml  man  fur  iudir*- i>  <ti  and  unurUon  of  the  liver, and 
1  mi'ived  benefit  from  hU  treatment ;  but  two  or  thr»«? 
week*  after,  discontinuing  Uie  use  of  his  medicine,  the 
symptom*  returned  but  wtre  Dot  so  severe  as  before,  and 
now  I  am  troubled  with  my  feet  and  hand*  being;  ary  cold, 
my  feet  especially,  and  when  1  wake  in  the  morning  I  feci 
so  very  tired. -  Ci.xuk. 

•BOftS  V  Constant  Battery.-WfU  4'Kgma,H  or 

aome  other  coir<>pon<)eitt,  vvraed  In  electrimlmatttrs, 
ktLdly  inform  idl>  wbith  form  of  battery  will,  for  tS- 
]<jnevwt  pt-riod.  supply  in  a  rhised  ror  run  a  eontinmiu* 
current  that  shall  be  romjurativrly  ut^.o-uLir!  ALmi, 
please  stair  K  M. P.  of  same,  and  for  how 'many  hour*, 
daya,  or  month*  it  will  *un'ly  eurrent  under  abuve  com- 
ditlua*  WltilOUt  :■  -  I  < r:  ;  i:  !— Liuiiuajr. 

[49003.  ]— Male  In  k  Pencils.  Can  any  of  your  reader* 
tell  rae  how  thn  lead  m  pnwil*  is  form«l— whether  it  I* 
■  imply  done  by  pressure  or  mixed  with  s>  me  »u balance  to 
make  it  hold  fcsrethcr,  and  can  they  give  roe  a  method  of 
making  pound  colour*  mto  thin  sticks,  suniLsr  to  the  lead 
in  pemils !— Ai.rn*. 

bttOM.l-Bell  Telephones.— 1  bate  s  duty-paiJ 
pair  of  Bell  .ji. but  they  have  oniric  bar  magnet* 

(whu*h  are  Dot  so  frood  mm  the  one*  now  in  useV  and  thn 
cases  are  mahogany  and  very  uirly- looking,  I  wish  Id 
know  eon  I  get  new  magnet*  and  iw  w  ebonite  case*  of 
modern  style,  and  have,  them  numbered.  Ate,  aa  the  pre- 
sent ones,  and  nut  render  the  in*uument  invalid.  -  A  a  a- 
Tira. 

[4iX©o.]— O.E.R,  Locos.  Nna.  am,  yio.  and  HP, 
Wantrd  tlia.  of  wheel*,  date,  and  who  budt  by. — 
Dcaua, 

[40eiw;-IsJe  of  Wight  Locos.  —  How  many' 
A1*0  a  brief  deat-iipUuu  of  Uniac  « ngines,-  I>rni.nr. 

1 4*007.]- Indian,  Australian,  and  New  Zea- 
land Mounted  Police.  WiU  souse  of  juur  nunw  ruua 
rvaders  gi\t<  me  inft.>Tiua1lon  nvpecung  any  of  the  abovr 
fomw— pay,  piomoliua,  dutirs,  arc-  f  1  snob  to  join  urw 
of  the  above,  and  am  not  particular  which,  but  do  hut 
know  how  to  go  about  it.-  No*.  Con. 

:<!*>*]  Water  Tank.-  I  ho  dt  up  the  end  of  ashed, 
fitirnirig  a  reee**  about  left  long.  Mr  broad,  and  oft.  deep 
'Chis  1  cenKuted  well  inoidr.  and  for  sucne  year*  it  held  an 
uninenae  quantity  of  water  .fur  washing,  ont  drinking  .hu*. 
it  now  lcaka,  onu  I  mould  be  very  glad  to  know  if  1  ran 
staunch  it  by  any  process,  suih  a*  painting  or  tarring, 
are.,  over  the  couUng  of  tlie  oenit-nt  — Cuiia\ usaxr. 

UKXX?, ;  -  Lsvthe.  —I  have  a  (liu.  bock-geared  lathe, 
with  gear*  lln.  pitch,  but  I  find  it  is  rather  n<4*y  when 
working.  Would  o-lUin.  be  rtrong  riumgh  for  m»1ol 
tumuig  !  Also,  would  a  {in  or  ;in  gut  band  trwesiuit 
a*  murh  power  a*  a  fl*t  belt  lUi.  utde  f  1  am  thlnktngof 
altering  mute,  and  would  be  thankiui  f . r  utf unnntsou. 
Cor  l  u  voce  Lt*. 

.40100  ;-Varioocele.  Will  Dr.  EJmond*  kliiilly 
give  a  cure  for  the  alwive  '  1  have  been  bathing  it  wtth 
'  >'.  i  waUT,  <u.  1  weHnng  a  --i-;-  n-^.f  v  bunduge  fur  about 
t Lit v  muuths.  but  it  U4it«  not  get  any  better.— Axxtoim. 

,*titot.;-Tacht  Building/.  To  »*J.  J  A.,  LNf> 
ponl  '*  na  "  Vaxi.Ktiiici  Kt>  ."  -WllK,itbcr  of  these  grDtlt-- 
■SSj  h4*lp  me  in  thb.  uuttterl  lam  dx'sirous  of  buildiiue 
a  -ii. l J  y.wl.f.  2Mt.  on  Mtl,  Oft.  I-  on,  and  fft  detiUi, 
with  flat  floor  and  ligiit  draught  of  wwter,  and  *hoold  be 
rlad  to  know  damrnsmn*  of  keel,  timbt-rs,  nlanhins;,  stc, 
engtli  over  all,  and  \#%t  material*  for  \artous  iMUt*;  »N> 
a  few  BSJPtissistl  **  M  labin  n  .■•  and  deck  plan.  A 
little  Ukfonnatt  n  un  this  subject  (with  aketeh)  vrill, 
doiibtleas,  be  of  interest  to  other  readers  of  "  E,  M.'*  ** 
well  a*  to-K. 

[mvt.]  Steam  Boiler. -I  shsll  M  obliged  if  any 
render  will  tell  lue  the  *ufe  woiking  ttressure  of  a  j  ;  r 
bollrr,  one  I -Klin  thUk;  also  one  [in.  thick,  ttiae.  of 
boiler  liin.  long,  (iin.  diameter.— T.  J, 

[44>ica.l—8un  Eyepieces.-  Can  any  friend  tell  mr 
whuh  Ofdar  i*  tlu*  lx-*t  lot  general  u**- the  Uwwrvw,  or 
poUming,  anil  what  ore  the  MSjal  advontoAro*  of  each  ? 

-w.  uTt. 

[49104.]— Brewing  Pan. -I  have  been  putting  a 
rim  an  the  top  of  a  brewing-nan.  The  rim  i*  oln.  dc«  ;■. 
and  tin.  thick,  and  edge  way  up.  1  have  put  ft  looae  on 
the  top,  and  then  put  four  htddfast*  in  to  hold  it  in  its 
plaue  .then  I  got  Jrwi  of  metal  huring*  and  p*hmmiK»n^; 
when  the  pan  geu  hot  with  Uo  o^umI,  Us*  p»ut  gs> 
pands ;  then  It  shifts  the  metal  bonngo,  and  then  it 
leak*,  and  won't  bold  water  fur  the  next  brewing.  I 
should  be  very  much  obliged  if  any  one  could  give  me  any 
information  how  to  make  it  stand,  or  how  tu  put  the  itUi 
on  to  make  it  stand  T  -  3.  TuoauR.  Lecd*, 

[49105.]— Artificial  Foot  .-Having  had  the  misfor- 
tune to  lose  one  of  my  feet.  1  should  be  very  glad  of  a  few 
hint*  in  making  an  urtjJkial  one.  On  p.  71,  Vol.  XV., 
ebcre  is  a  draeription  of  how  they  were  made,  ami  it  *ay» 
,Nro  3.  right-hand  bottom  corner)  :  "Tlie  boanng  uA% 
token  in  the  taper  .  .  of  thigh."  Are  there  any  un- 
provements  smie  that  article  waa  written,  as  1  under- 
stand the  bearing  is  taken  below  knee  !  Ia  the  leather,  a* 
shown  in  Fig.  &,  sufficient  to  bear  one  standing  on  it.  or 
i*  the  leather  so*  krt  inr].i*cd  in  a  wooden  casing  f  Can 
th:  steels  be  LuufjLt  in  London,  axil  the  price,  and  what 


arv  the  beat  shape  of  nterla  1   What  kind  o4  rrreasarethe 

steel  and  learhtr  fastened  together  with  !  Any  othnr  ifs- 
farmatiim  will  be  thankfully  aro-pted  by— Tiaftca-Toxs. 

[4l>lOf3.]— Motor  for  Workshop.- 1  am  about  coo- 
«tructin*T  a  motor  f«»r  use  in  my  workshop,  anil  to  bto*  a 
nlne-atop  organ  in  the  adjoining  room,  and  I  should  like 
the  opinion  of  one  nr  two  of  our*  as  to  the  beat  form- 
steam  orga*.  With  regnrd  to  tho  flr-t.  I  have  a  J-h.p. 
boiler,  and  hare  nearly  eotnptetod  the  engine  ;  but  saline 
so  many  new  gas  mginr*  in  the  market  makes  one  think 
one  might  be  more  suitable,  only  they  make  such  a  noise, 
und.  I  am  afraid,  are  rather  diAVult  to  make,  a*  the 
*i]i*nt  one*  are  ho  com ptloi tod  :  but  against  these  must  be 
set  the  facility  for  starting  directly  it  is  wanted,  with  no 
boiler  or  danger  from  explosion,  ore.  Our  friend.  "  Bun- 
liirht,"  seems  to  liave  boeocne  celinaad  with  his  gaa- 
eriKine.  Hv  the  wav.  how  did  "  Ihin  Browne"  get  or* 
with  hw  r  I*h..uldUk-  to  m«  that  rnrlnt.  if  anrwli.f- 
DMt  L/uO'loo.  1(-  Und  my  ulilrua  in  "  WuU  I 
Column.**— F.  Kimr..*. 


CHESS. 


All  Commonicntiim.  fnr  this  department  moat  N 
mldmuMil  tu  the  Chrm  Editor,  at  the  offkc  of  tkt 

TNii  i.ii  UdVIIAftfCi  3!.  Tivi^orlt-rtTf^tv  Or.wnt-aajd.n. 

w.c. 
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M'*H».  [*+• 
'niiitc  to  pUjy  and  male  in  four  muvra. 


lUluBLEM  iMXCXn'.-By  I>.  IO  k.y. 
;Frura  1'o.iA.) 
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(j-jLl'TlOil  IU9C0. 
WW*.  fllo-k. 
I.  R  to  l|  D  i:  1.  Anytririf 

•t  Mite* 


FJ.n.t*Tiua  tu  MO. 
WMo  riarX. 
1.  K  t.j  K  1)  G  1.  An>U.in« 

•J  Mate. 

Mx.  Uitki  al.o  niartmrted  thrj  fuliu.ll^r  tl 
movw ,  tit «  IikI.  ULm.  k  LluvaWa.  ab  :— 


Hair.- 


K       H        B        Kt  Ft 
Kb  KR3   KB1    Kilt   K  B  O.KKt»«o<l 
...   .  .      K  Q  IU  B» 

Kllf     KB*     UKt7,KS  X^tt,«E* 

KJ  l> 
Lilt*,  Kill  UJ.KKia 

While  to  ]>Uy,  and  mate  in  two 
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ANSWERS  TO  CORRESPONDENTS. 


1.  Write  cm  one  side  of  the  paper  only ,  and  put  draw- 
irurs  for  lUustrxrions  on  separate  pieces  of  pRprr.  S.  Put 
titles  to  queries,  and  when  answering  queries  put  tfae 
number*  a*  well  aa  the  titles  of  the*  queries  to  which  the 
replies  refer.  3.  No  charge  ia  mode  lor  rtmir  letters, 
auerius,  or  replies.  4.  letters  or  queries  asking  for  rwl- 
rlrniscs  of  manufacturers  or  ccarcepoodetite,  or  wbrrs 
tools  or  other  articles  can  lie  purchased,  or  replies  giving 
auch  information,  cannot  be  Itus'rtod  except  aa  advertise- 
ments. A.  No  question  sakwg  for  educutiunul  or  scientific 
information  u  unswrred  through  the  post.  6.  I >e tiers  scut 
*°  rd^^T'thi*'  un<lrr  cot«r  to  tle^Editor,  ale  not  tor- 


*.*  Attention  U  especially  drawn  to  hint  No.  4.  The 

rs?  devoted  to  letter*,  queries,  and  replies  is  meant  for 
general  good,  and  it  ia  not  fair  to  occupy  it  with  ques- 
tion! auvh  aa  are  indicated  abote,  which  are  only  of  Indi- 
vidual Interest,  and  which,  il  not  advtrtisetuenta  m  thero- 
selrea,  lead  to  replica  which  are.  The  Bixpenny  Hale 
ffera  a  cheap  means  of  obtaining;  such  inf  ortna- 
i  trust  our  renders  will  avail  Uu  msclvcs  of  it. 


BACK  NUMISEIW. 

Wr  twelve  so  many  queries  asking  for  directions  how  to 
make  many  instruments  and  appliances  which  have 
been  fully  described  in  back  volumes  that  we  have  com- 
piled a  list,  which  we  shall  insert  in  this  column  at  inter- 
vals, of  those,  moat  frequently  »ent,  and  as  the  numbers 
are  atlll  in  stock,  new  nubs,  eibtrs  should  consult  the  list 
before  sendliv  their  questions. 

llitteric.  :  Nos.  fid,  71H,  Ml.  7*4.  TV.  T31,  J34,  741. 

Bellows  camera  :  Nos.  474,  4e».  HM,  rl<7. 

IksikUnduij  :  Nos.  *is,  (M7, 170. 

Coll.,  Induction  :  Nos.  U13,  (BO,  630,  C40,  710,  TOT, 
Coils,  medical :  No..  M4,  MM, 
Copying  proccssr*  :  Nisi.  7W»,  7M,  7C1,  7<72. 
bells  :  Nos.  MS.  &8K,  7VJ. 


m 

KlectrK-  rose  loli- 
i-lt.ctro-tuAi.*ti»- 


No 
Nos. 


..M>.  IT^U.  730.  Bin,  R44J. 

72,  Tea,  mm,  eTi 


Electro-platimr :  No.  KB. 
Lskoquera  .  Nos.  4W,  47.%  flK,  8611, 
Magm'to-eUnm:  machine  :  Nos.  376,  6*53,  783,  W«. 
Nickel-pUting :  No.  SOU,  811. 
HUver-platuuf  :  Nos.  KM,  rats,  8f»,  870,  871,  874. 
Vanishes :  321.  47K,  61V,  lo.v,  «U.  7X3,  T71. 
The  following  an  the  initials.  Ac,  of  letters  to  hand  up 

to  Wednesday  eiauiig,  Jan.  3,  and  luiicktiuwlcdgod 

elsewbere  :— 

A.  Mamas. — J.  IT.  Dopping  —  W.  C.  Hughes.— Mottcrs- 
hesvl  and  Co  —Rev.  I)r.  Richards. -  Ilalscy  and  CVi.— 
Ftsftrr  and  Andrews.— C,  lUreliall-— Jabez  rraivis  -  - 
Moore  and  Brown.— ti.  Calrcr.  O.  A  Ames  — W.  T. 
Hags.— O.  Toone.— F.  A  Millar.— Capt.  Lysoght.— 
W.  McCartan  J.  K.  Esdaile  It  Smith.— 1-.  New — 
A.  F.  ckoU.  W.  H.  Uy.lo,  (i.  Binswanger  and  Co.— 
Kownson  llrew  ami  Co.— K.  E.  Humid  O.  Oowsley. 
— T  Fletcher.—!'.  VsUuncc.-C.  1'.  Morgan -K.  Mol- 
huish.—  J.  Wood.— J.  Tlagger.— J.  Mabson.— Samjisou 
Harriot?  -!t.  Mills.  I^.nurd  von  Makin  -liev.  J.  H. 
dole.  — E.  It  lisle  -  Kdu  Iloulay  - Capt.  Keith  (cordon. 
—  Dr.  J.  C.  Hobertaun -Kev.  A.  Willan  -  H  Martyn. 
— L.  JohnaWm-F.  Weulbcrbesor  -u  Weight— E.  t. 
Ursine.— 41.  P.  Johnson.— lestar— HlirkncuR.— Frank 
8mith.-0.  liullett.  Ouvricr.-- Young  Pattern  Maker. 
—An  Anxious  Enquirer  -Nunqiiam  non  Pararus.— 
Darkey.— Screw.— 8.— Fanner.— John  Whito.  rVntus. 
Papel  H.H.-  r  Harrj  orsira.ir.-  !;...  w  I'm  «,  S.  io.i 
je  auis.— L.  L.  L.-Milvcrton.-J.  II.  Schucht.— War. 

A.  B.  C.  (For  one  row,  see  p.  Hit,  No.  Mft.  That  has 
diagram  of  bellows  too.  For  »4  rows,  ate  p  4aa,  last 
volume  )-E.  Joiissos.  [Fur  dulcimer,  see  pp,  V7,  lttX, 
pressrnl  volume. t-0.  L.  O.  (It  is  a  sign  ol  aqueous 
vapour  in  the  atmosphere,  and  is  generally,  we  believe, 
f>.lWed  by  rain.  1  J.  Jscasos.  (The  best  plan  would 
be  to  apply  to  a  few  of  the  companies  for 


I.   r..  .pi  u 

lutbung.  To  recommend  one'syslem  wouW  bemvi- 
dious.  Cannot  you  manage  to  see  for  yonrw  li  mmdc  ol 
tin-  man  j-  tmrtnlln turns  that  are  now  working !  i.  The  wire 
is  of  too  small  a  range  for  the  purpose.  See  the  lectures 
by  Prof.  H  P.  Thompson,  oommrneed  this  week.)— 
Orosos  i  Under  the  circumstances,  be  would  not  reply ; 
hut  he  has  already  reoommenclcd  uthers  to  ai<ply  to  the 

the  mixture 
N     how  V  < 


herbolists.1— X.Y.  Roscars 
of  red-lead  and  oilTl  -ClaoR 
tnake.  but  descriptions  ol  how  made.)- El. 
recent  back  numbers.) — Ton.    (1.  Then 
rVveroJ  alloys  mrlt  at  a  lower  teruperacur 
for  instaniv,  k  bismuth,  n  leaa,  3  tin.  melts . 
but  the  mean  of  the  melting  points  of  the 
would  he  OW  SUP  Fehr.  1.  Unly  by  hen 
be  moulded  on  and  vulcanised  in  position, 
moul'h^l  up  of  soft  rubber  and  blown  out. '. 
( Full  particulars  can  be  obtained  of  Uu 
respective  societies.  Bee  p,  M~ 


.-  no  rule, 
than  tin — 
Jli'FaJir.. 
iimpoucnts 
It  should 
.  Tliey  are 

'AsTBsOID. 

Hccrelarics  of 

Vol.  xin.)- 

£.  W.  F.  |lt  la  indiarubber  dissolved  in  bisulphide  of 
carbon  or  mineral  naphtha.  The  solution  is  sold  resdy 
prepared  J— Psoaaasa.  (Apply  to  some  of  the  large 
atistioners,  srnding  ssluple.  Hhnll  be  pleased  to  have 
description  of  maehtne. )  -H,  O.  Wn.tugs  (A  methtsl 
was  given  so  recently  as  Nov.  24,  p.  mi.  Moleskins,  and 
the  questsun  has  been  many  times  answered  in  Deck 
numbers.  Corrosive  sublimate  is  not  needed.  S.  Fill 
up  with  a  mixture  of  copal  varniah  and  vegetable  black, 
or  with  Brunswick  bis.  k  or  asjiiialtuin  dissolved  in  tur- 
pentine.)—E.  O.  T.  (Yea,  camphor  does  improve.  It, 
uud  you  can  add  aa  much  as  the  oil  will  diamine ;  but 
what  about  expense  !  It  is  adopted  by  these  who  use 
mineral  oil  for  nuurie-lantern  lamps.  '.'  H  depends 
upon  the  nature  of  the  aim.  Try  soda  solution,  or  a 
weak  acWH  ,uor.  r.  Aniline,  wuter.  acetic  add,  gly 
t-ertne,  sugar,  and  gum  in  varying 
p.  37H.  Vol.  XXXI11  !  -  ferxrv.  iiiso 
<  Anawcre.^  so  ^^1^1^^  • 

v^e*j-C.rrr*^Bce  " W/Vol.  XXXl'li.'. 


and  the  indi-es  1  T  C  Noawooo.  (I!  Is  probable  the 
patentee  himself  could  not  tell  you  the  best  proportions. 
The  components  are  cemtnUd  together  by  means  of 
resin  or  treacle,  and  sulijertid  to  greet  pressure.  S. 
You  can  use  canvas,  a  thick  cylinder  of  Mottlng-paper, 
or  a  bullock's  windpipe.  They  are  simply  unguueJ  day, 
baked  in  the  usual  way.  3.  About  equal  parts,  with 
enough  resin  to  cement  them  together.  They  are  com- 
pressed by  hydraulic  machinery.  X,  Y.  (nee  answer 
to  •■  Teuton  "  last  week.  The  enema  Is  most  important.  | 
— Oatv  a  LSsVapn,  I  You  can  use  oak,  paper,  or  copal 
varnish.  The  best  would  depi  nd  on  the  purpose  the 
wood  is  to  be  applied  to.  Copal  is  hardest  and  best 
wearing,  but  see  that  you  get  it  good,)- Aasnia* 
1'aevtks.  I  Unless  wanted  in  very  large  quantities.  It  is 
always  cheapest  to  buy  varnishes.  Good  oak  tarnish  ii 
made  by  dissolving  rlcsr  pale  resin  in  oil  of  turpentine, 
In  (he  proportion  of  Sjlb.  to  the  gallon.  Hum  anime 
will  do ;  but  if  you  want  a  better  ankle  use  copal.  The 
hard  varnish  you  mention  would  be  made  of  copal.  The 
ether  would  nave  oil  added.  The  gum  is  fused,  hut 
drying  oil  added,  and  then  boiled  until  *' stringy."  It 
is  thinned  with  turpentine.  Wffereist  makers  have  dif- 
ferent  recipes. )— Jons  R.  eVrswaar.  (We  have  not  yet 
hoard  of  any  proeesa  of  case-hardening  iron  by  electri- 
city. The  usual  method  is  to  pack  the  pieces  of  iron  in 
an  iron  box,  with  pannga  of  hoofs  and  leather,  and  ani- 
lnal  nharcoai  dust.  l*ut  the  lot  into  a  fire  and  make  red- 
hut  through.  After  about  two  bourn  turn  the  pieces  out 
into  cold  water.  There  is  scarcely  a  back  volume  which 
does  not  contain  information  on  the  subject.) — A 
Coiocii-Makkr.  (Zinc  sulphate  is  the  white  copperas 
of  the  oil-shops,  and  is  made  on  the  large  scale  by  mast- 
ing native  sulphide  or  blende  until  It  is  seslTerted  into 
sulpbato  by  oxidation  The  salt  ia  then  washed  ont  and 
puruied  by  calcination,  etc  There  Is  a  good  deal  of 
It  about  in  laboratories  where  they  use  such  batteries 
aa  employ  line  and  sulphuric  arid— e  g.,  Ilunscn  and 
Htnoe,)— T.  D.  Cool.  [Merely  showing  the  invention 
privately  will  not  hinder  you  from  obtaining  a  patent ; 
but  you  had  better  be  careful  aa  to  your  conBdants. 
We  cannot  advise  with  regard  to  the  commercial  de- 
velopment of  Inventions. ;  E.  It.  B.  (A  good  formula 
for  camphor  liniment,  lor tpraina,  rheumatic  pains,  fee., 
is:  Camphor,  ;  oU  ol  lavender,  1  fl.  dram. ;  reoti- 
fle.1  spirit,  17  fl.  ox.  Dunolve  the  camphor  in  the  above, 
and  then  add  3  fl.  ot.  of  stmncer  liquor  of  ammonia, 
shaking  all  together  till  w«U  mixed.i-SorTH  Davos, 
llf  the  facts  are  as  you  state,  you  (nn  demand  a  half- 
year's  notice,  terminating  at  the  time  at  which  your 
tenant  took  the  house,  or,  fsiling  that,  the  rent  up  to 
that  time.  J— Wrsvwoou.  I A  solicitor  had  better  be 
employed  and,  si  issrs.  Iamd-holding  law-makers  have 
not  made  the  tsitli  easier  < kali  possible  for  heirs-at-tawof 
small  freeholds.)— J.  W.  C.  (The  persons!  property 
goes  to  the  sister  entirely,  the  freehold  to  the  heir-at- 
law.} — Cosstast  Kasnsa.  (It  ia  a  singular  fact  that 
"  Constant  Readers "  are  those  who  moat  freqnetitly 
ask  for  Information  we  have  given  over  and  over  again. 
Yours  is  a  modest  request  You  want  a  good  (suite 
blacking,  s  blue-blsck  copying  ink,  and  ail  kinds  of  Inks 
in  general  use.  If  you  will  only  look  through  the  in- 
dices you  will  find  reference*  to  these  subjects  in  many 
\oluines.) — MsLL-trncs.  (There  are  several  works  of 
the  kind,  the  titles  of  which  can  be  obtained  from  most 
booksellers.  We  believe  Isickwood  and  Co.,  Stationers' 
It  all-court,  publish  one;  Bmdie  and  Middletun,  tong- 
aere,  publish  another.  You  should  prts-ure  catalogues.) 
— Yiabt.  (l*robobIy  the  article  on  p.  461,  No.  W6, 
will  give  vou  the  lnfomution  r*>julrod.  If  not,  there  are 
many  reerpea  in  back  volumes,  t—tiussa  Emih^ssks.  (The 
acid  referred  to  is  hydrofluoric.  The  method  of  using 
it  has  been  ileecnbed  many  times,  most  recently  on  p. 
1A6,  last  Volume,  i — Ox  s  is  Disrsase,  (Skin  diseasesi 
are  so  very  troublesome  and  difneult  to  diagnose,  even 
by  an  experienced  medical  man.  that  It  ia  fnijsKntMc- 
you  can  be  helped  except  after  personal  examination.  I 
Paoxv.  (1.  ••  Vnlisppmess  "  is  not  a  suflidrnt  reason 
for  divorce.  Make  the  beet  of  your  wifo — or  induce  her 
to  make  the  beat  of  you— much  the  more  dilHcidt  mailer 
we  expect— and  live  dawn  unpleasantness.  4.  Yes,  when 
once  the  decree  is  made  absolute.  3.  The  law  does  not 
recognise  •'afrreementstoadiviiree.''  You  will  prohubly 
ttnd  the  Queen's  Proctor  Intervening  on  your  behalf, 
and  that  unpleasantly  if  you  contemplate  any  inch 
method  uf  unshackling  yourself.    4.  Most  probably. 


Fxaxx.  (Write  Mr  J,  T  Clutreruin.  Pee  advertise- 
ment on  front  page. I-  Umu.  rlAai.sr.  ( For  thimght- 
rewling,  see  the  indices  of  Vol  XXXII  for  the  latest 
notesou  the  subject.)— KsoisaluHsssss.  (Have you 
tried  loading  the  bottom  <md!|-A.  Nawaaar.  (Indian 
ink  and  a  sable,  or  a  pencil  and  ground  glas4  Hce  » 
duwosakei  on  lantern  transparenclee  In  Vols.  XXX. 
end  XXXI..  2  Several  recipes  in  back  volumes.  Solu- 
tion uf  nitrate  of  silver  or  bichloride  of  platinum,  or 
quick  the  surface  with  strong  nitric  acid,  and  rub  on  a 
touch  of  Indian  ink.  Bee  p.  400,  No,  TOT.)— P.  II iu- 
th«,  I  You  will  rind  one  with  the  pruw  In  the  catalogue 
of  any  birv*  optician.)— YV.  V  II.  iNo  dUTetenne,  ex- 
cept in  the  vehicle,  i  Oil  best  for  purpose.  3.  The 
plain  gives  best  results.  4.  Yea.)— L..  W.  U.  (It  eon 
be  done.  As  deep  as  you  like,  and  as  close  as  you  like, 
X.  Not  quite  so  well  )— Losoos.  (Made  of  a  couple  of 
pieces  of  sino  bearing  on  ends  only,  with  tape  III 
I  between  and  over  thnn.l— II.  P.  lhu  iosi.  All  par- 
ticulars eon  be  obtained  of  the  secretary  to  the  Insti- 
tute, 8,  Copthall-buildinga,  EC.)— B.  B.  (Answered 
to  these  initials  on  p.  gov.  Roil  the  tar  to  expel  all 
water,  and  thin  with  turpentine  i -A  Pool  A-nio>os«a. 
(Bee  pp.  MA,  tOT,  491,  Vol.  XXXIV.)— J.  W.  B.  (A 
series  of  letters  in  Nos.  613,  6I«,  6¥7,  03A-  There  is  an 
article  on  p.  377.  Vol.  XXX.,  which  may  suit,  and 
many  replies  in  back  numbers.;— Camrsa.  (See  "list 
of  Back  Numbers  "  printed  at  bead  of  this  column  first 
week  in  each  mouth.) — Osr  Auaewrii.  (If  you  had 
specified  the  nature  of  the  "  alarm  "  require  1 ,  we 
might  have  been  able  to  refer  ynu  definitely  to  a  page  in 
a  back  number.  You  can  bare  ooo  to  merely  ring  a  bell 
or  knock  down  a  doien  tea-trays,  or  anything  else  that 
will  make  a  noise.  If  a  bell  will  do,  see  p.  1",  No.  883, 
and  the  indices  of  the  hurt  four  or  Ave  volumes.) — Mal- 
vrrk.  |  Nee  the  lectures  by  Prof.  Thompson,  commenced 
this  week. I  -A  Ns.rvoi.-s  Patirxt.  AOne  in  No.  ttW; 
others  in  No.  783,  No.  680,  No.  370  ) 


Eve: 


Workman  connected  with  the  Building 

si  »l,  TsrisUsk-slivsl,  Corsst  rsrdss,  Usvioa 
•  THR  BtlLDl.XO  KKWS"  b  Iks  rrlnelnl  iesrasl. repre- 

sntln*  AecSHeeU  >nd  lluUdetS.  SEsl  hs.  Use  lsJ(rsl  dtvlUsUuS 

ts*  say  rrareMlensl  Juarssl  la  the  kiagdosa. 

r.H.  rt  WcsktBSA  tkuuM  luiist  ou  leetsg  "  THE  BtTILDryO 
NKWH  e»>rr  "i-ck  si  kls  lluk  or  I6«"»  ll«aw  lis  will  find 
tnues  "  Lifts  isTTesders "'  tut  asw  sruck  la  11  e?ery  week  Iksa  la 
sny  umUsr  piper,  snd  csa  tkus  Iwdgs  wkers  work  is  likely  to  be 
ksd.  Us  U  sUi  speclsllr  loTlteS  to  sssks  sse  of  Istrtmsi 
sisnUsUsn  "  irkr  «ssb  Is  1ms  saytklu  »ho«1  hu  IrsSe .  to 
vnts  lo  Iks  Keilor  U  as  has  say  ««t~Uuu  to  B>sks.  sad  to 
sdi.rusc  la  tae  psper  wfcea  ke  waati  work. 


TERMS  OP  SUBSCRIPTION. 

PAY&RLB  IX  ATlV  A.NOR. 

ss  44.  for  Six  Montks  sad  lis.  S3*  TwelTS  Mimtlit  Pest  free  to 
snr  part  of  ike  Vailed  Klngdnss.  For  ihs  t'niud  stsUs.  lis  ,  m 
1  duis  Sic.  sosl .  to  itsats  or  Kelsium.  13s.  or  1st.  sue.  t  to  ta.ils 
•vis  Hrlndlsl;  .  \U  M  .  to  New  Z'stsnd,  ths  raps,  tks  W  .«t 
ttailrs.  CsusdA,  Noss  beutU,  .Nats..  OS  SDy  ot  tks  Aastealska 
Colonies,  lis 

The  resslttsees  skaald  be  silir  by  Pisrt-offies  order.  Bsrk 
nuvibert  eansot  bs  sent  out  of  the  tailed  kiardom  by  Iks 
..rdlauj  nesBt^per  JkmL  but  luust  bs  nsjtted  for  si  tks  rose  of 


M—.>  J, sir  W  disss  sal  Do  .  of  m.rferstOOt  rteert  TklU- 
.Ultib.*.  sis  ssttiocwU  I«i  re,et,r  «ul>k  rl Pt!n*«  for  Uu-  I  SlU^ 
SUMS  fur  tks  HSOIJSH  Mkt'H.kMC.  St  Us  rats  at  I  dols. 
'IV  sold,  or  Thlrteea  Hhlllings  p»r  snsum,  post  free  The  rof4ss 
•  111  l»  (ors  Atd.d  Ulmt  b,  losl)  Oeni  tli«  l.u«l»kl=r  oltke  la 
Ismdoa  All  ■■ibscriptioai  will  coasienee  wlU  Ik.  «s»lsv  »r.t 
Iwued  sfti-r  the  re«etj.t  of  tks  aubsenptUia.  If  back  nacsbers  are 
rw|«in*l  In  rorsflrw  rolsmx.  they  siu<4  Us  jsUd  fur  si  Ike  lata  s< 
44.  sack  <ss>y,  Is  caver  extra  pusUate. 

Tela  XXIV  .XXVI.,  XXVII  ,  XXvm  ,  XXX  .XXXI.,  XXXII  , 
X1X1I1 .,  ssd  XXXiV  .  buusd  U  elotk, esck. 


wcck.l— Kiciraos.  (The  phenomenon  wm  noticed  at 
the  time ;  but  it  was  too  transient  for  any  one  to  say 
certainly  what  It  was.  Most  probably  it  was  cloud.  )— 
A.  [You  will  have  to  make  application  to  the  Chief 
Controller  of  the  Money  Order  Department,  and,  under 
certain  regulations,  will  be  allowed  to  see  and  borrow 
the  original  P  O.O.— at  least,  we  were  some  years  ago, 
for  production  in  a  court  of  justice. )— O.  M.  (InfUui- 
uiutiiui  is  but  a  result  or  symptom  of  some  disease.  You 
had  better  consult  a  medical  man  personally,  or  take 
your  wife  to  lir.  Edmunds  at  the  Temperance  Hospital.) 
—J,  W.  (Very  likely  to  be  injurious  If  you  are  taking 
the  pills  on  your  own  rrspimublhty,  and  without  medi- 
cal advice  )— W.  □.  (If  the  bankruptcy  or  liquidation 
rjroc«v?dings  fail,  the  debtor  stands  in  his  old  position ; 
out  a  dsbtor  who  has  made  up  his  mind  to  swindle  his 
creditors  overcomes  with  the  greatest  ease  all  the  ob- 
stacles you  men  lion  by  creating  »  lot  of  slum  creditors, 
who.  of  course,  outvote  the  real  ones.  The  present 
con  clitian  of  our  bankruptcy  taws,  after  all  the  tinker- 
ing they  have,  had  in  recent  years,  is  about  aa  bad  as 
ever,  and  yet  It  would  be  a  hurd  matter  to  make  a  per- 
fect bankruptcy  law  which,  in  a  mercantile  community 
like  ours,  should  not  crush  credit  or  press  very  hesvily 
on  honest  but  unfortunate  debtor*  li  II.  Taylor. 
(Whenever  a  correspondint  who  fancies  himself  born 
to  set  all  creation  right  begins  to  talk  "of  the  errors 
poor  Newton  fell  into."  ol  "ehddish  and  Irrational 
scientists,"  and  the  rest  of  it.  we  know  some  mare  than 
usually  outrageous  nonsense  is  <unuug.  and  the  latter 
more  speedily  than  usual  finds  its  way  to  the  w.pb. 
Truth  and  its  seekers  are  ever  modest.;— Oriov.  (The 
suggestion  has  been  made  before,  and  one  attempt  was 
made  to  carry  it  into  rueeutim.  and  actually  to  manu- 
e»  at  a  cheap  rate  for  mem- 
only  be  generally  advan- 
'  fn  ituide  In  couneetiuu 
i  as  that  at  Liverpool.; 


[.Vol  XXXV.  tow  r**df ,  pntr 


All  the  at%rr  bound  vtiliimrsj  gtrt>  nut  of  print-  Hmhf  rH**T 
*ouM  <io  well  to  onlcr  vriluiriM  u  toom  m  jmmm.|M«  t\fte*r  %hr  mm  • 
cluniiiB  oi  tmth  b»lf-*«R»ri7  vultun*  lM  MarW  u»1  Arpt«nibg>r,  %m 
oa}]  ■  lli*.t*4  itumber  *rt>  bound  mp,  and  three  toon  ran  ont  of 
t.;m!  M.»:  -li.'.r  t..ir  k  nu  mIh  r.  <  <  u  i-  li.nl  -i  -  .-|  ■  .  ;  -~i.  <■  -11 
rsixh,  tKrouRr.  any  bwluriW  cr  BewMutnit.  or  1(4  "**m,  post-far* 
rrtiin  Uiit  am\eu  (e-iCRTpl  izaslra.  QtuubtEn,  WrXitii  »rr  sVl  t-xwlk,  uc 
r*»t  tree,  S{yd.J 

MctNbreirli  Ml. 
U  ,  III  ,  IV  ,  V  ,  and  X  . 
lnu"."4  to  aubthrtitKnl  .uU., 
tMniUnR,  U  M.  wh. 


O.  ,  U.  es.k,  or  post  frw,  144.    (Vms  fur 
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Point  Pass  AdTi-rUsstaeaU  Piss  nhmisgt  (s*  tks  first  40  words. 
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sftrrwArdsM  per  Use  Psrsmpk  A4rerU«»m»»to  Oss  ShUllss 
p»r  »o»    ^(o  frost  psgs  or  psesgrssk  - 


S  d. 

Twenty  four  wo  _ 

Pur  ssery  sacersdrnf  Xight  words   9  3 

ATEUnaEMKNTa  la  Us  BlXPgXSV  SALE  O0LVXX. 

Uxteea  words  "  * 

Pot  every  ■oceeedlaf  Bight  Wssds   ■  f 

s.«  It  stoat  ks  asms  la  attad  that  so  WtpUysd  sslvsrtlseaHWits 
can  srpesr  la  the  "  rUspesny  aols  Colunu.  All  sdaertlsrssniu 
m-..t  u  prepsid  .  no  rvdui  tloa  U  nisils  on  rej.'slcd  Insertions ; 
snd  1«  esses  wkers  Uir  smosiot  seal  riceedi  lino  NhiUln* .  the 
psl.U.h»r  saoiud  be  srsteful  If  s  PDO  could  ke  aenl.sndaol 
atssipa.  HtaniBS,  kosevrr  :pri-i.s-al.lj  kairis-nsy  aUuspsj,  sasy 
bs  arnl  wksrs  It  Is  Uatoareolsat  to  obtolu  W  O  U  s 

The  sddrsw  is  lacladed  ss  sort  of  the  sd  < .  rturasrnt,  sad  chsnred 
fur. 

AdcrrUawieats  sessf  rrs.  b  to*  SdBce  by  I  p  -  OS  Wadnssdsy 

la  Insurs  lasertioa  la  Ike  foUowrag  Prldsy  i  somber. 

Holloway'a  Pill*  should  be  taken  occasionally  In 

m.i.lerate  it.Me,  dortng  tbe  wlalsv  aesssn,  «acs  Ike  aloiussk, 
llvsr,  sod  luugs  spa  kuorly  liable  to  derssssssest  Hullowsy's 
medlclac  prerenta scrid  snd  sitdlreated  msttcrs  Ccsn  acting  pre. 

sadlstkcr-f.sr-kl»hly  lorTkvsMe  wVra 
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ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  N( 


J  AS. 


1880. 


NOTICE  TO  SUBSCRIBERS- 

Kub.r.lb.r.rre»lrla«tk.ir  rnubra  direct  from  the  naVa  are  re. 
IbiinirlW  the  lot   number  ..f  th<  t.  in  f  ir  a  hark 


4,  i^t'-d  to  <>*~-r.r  that  the  lot  numl 


Throat  Irritation. -ttwroeaa  and  Urrn«»,  Tirk- 

lira-arul  Irrltat....  M«  laa-remrb  and  all.-,  tina  the  ...ore.  Fur 

.-a-  nmrl.  u-  Kpp«  •  <<Hirrn»  J»;»».   In  .iiatact  wlia 

-.li.  ..Laud.  Jt  tke  innin.ut  «l>-  j  ir.  raclt..!  hr  the  an  ..(  .urk.rut, 
in.  ti|v.roar  m  lhr.r  uiirr.a.  Ir  .aaraa^bnaa  lir^amta  a*UTrly  1i.  '1 
,r;     M.blualf  la  bo»<».TK   »".,       'I"-,  labelled  "  Jl»«  !-»« 


.r;     ...1.1  out. 
.,,dt.>  Humn-anal 
•  <i.u-4rimn._li  mm.  prrhn. 

.n  .Atrmle.1  tn  •!,  I  i^Yi- f-.-uU'l  your  t.f».rr.nr  J-iJutre.  of  c<>n 
brnrflt  .  with  c»  annual  Bird..,  al  trr-atmr  at  in  .Iruol  »lj 
Ihniut  daaa-'.   Theyanffcn  nnd  rlrnr  the  ■Jrr-jMn 


nv  Ch"eai«u,  t»-rnlo«  '     v  l.ttcr  twlted 

'inf..,  lutri,.t  yntl  to  kll-.w  that ,  afte/ 


lit  J*v 

<Jlyr 


:  .rin.  ..1  thr.«<  .lj.ni..-.  Thr.  «.fl 
Li.hrully.tlonBoa  II,....  M  P.. 
.1-0J  Tarvat  and  Kar  lntruuuj.  ■ 


« Vertical  Boiler.  M  by  Sft  CSn  .  vltb  "tribal 
Chrlfltmns  Preaci.ts  —  <*»  worth  of  beat  Music  t.na-,.r<o.,,r,ned,  a,...  ...a......  -a i>  .«ir4.««.ui.-ra« 

poat  tree.  J*  —  Wiujia  La  A.  tbiuxh  .tree!,  U.rrpoul. 


Chrlstmaa    Present*    TUrmonititn,  5  octave*, 

Italian  aalnat.  14  10a  ,  u.u.l  price,  «  —  Wiauaa  L14 

Chriatmaa  Present* -Ilannoaiium.  7  "torn. 
Italian  ..iluat.  IT,  u.ual  peat.  AID- V,  ill  I  .a  La.,  Chunk 
.trret,  l.lt.rpi>«il. 


A..)  — 1(  .....a  La  ».  ».  I" 

Complete  net  of  Soldering  -  - 

fn«  (orls»laBipB-ll...i....llBo.  ,»  Uo 

Joiner 'a  Saw.  aeba  ttut.  and  Mia.,  i'l  V"  i*«-b..  &ie. 
KiMU  Ha...  ,tMO) 

■id  afcl.el-pV.ol  Bptins?  Measure,  tpltouiJls 


Chri.tma.  Presents    Murieal  Box,  lar»t  quality,  !  f.aj...^iW»r ..t-i -U-  a.**  *■.*  ": 
a  r^uia.  ....  ltrf.tiij  accoij  La..  Model  Locomotive,  !m.  mcvXv,  «.»n»t  NotiIkto  !-ft. 


OTTR  EXCHANGE  COLUMN. 

r,\»  C.Vjrw/w  E»\n*}t  Satitn  i'  \l  for  r*.  ,lfr.r»« 
aad  3J.  >r  M|  «»<«*.. «/  8  -vni.. 

Win1r«l.  Tricycle.   Will  pi™  .Hn.  gnt  Ift. 

l..,„  l,  l«tk>.>Hk  trV.dh>. *Uf»a\  .U.i.wrut  udrtaT-J 
uutta  rtml.  v:..lrhr»u*r. 

alios  Cylinder*  fur  Elertriral  Mn'liinr*.  Onn 

nnill.  .  a.  Urif  Ik  «tl.d  wltti  r»|".  al^.  .a|.p..n*.  «l,il 
i.n.r  m<i.l.aiu<»»-Addr»aa.  IM,  MMna  .tr.*t.  Hull. 

Piano    -.'.t.iif  .  wlnut  -ni-l  (Mil!.  inra.jri.il.Hl.  7 

..  •«.'.,  n.«ilr  n.  «.  »>  «■.■..<•  W«^.t  lu  .l.liaMt'  F-U,  Ana 
•tr.n1,  ljnl..a-*tr.H-l,  Nr.  Nurtll  lord. 

Gas-Englno  w»n!*d  (a  •mall} :  cx.hai.ie*.  Watii 

B-.k.r.  rauoc  a*d  aurtkalan  t«  t    <:    I  -.  W.i.lr  r  Ua.. 

Fir>t  H  numhiia  "  Old  and  New  '  ondon  "  (twn 

•  nillltw  |.altii.Mat-k  aul'avl'tUI.  «  ,.a''d.  Walking  Mul  .VIr 
Itua  -'-  SiL.Ul».  '  *>,  IMWrlia  l-r-ad.  N.  W. 

T.  :.►.-.,{»'  Foldiiur  Tripod  Stand.  5ft  Lraif.  Ira".- 
.im-r.  .sl.ndi.1  ia.tiur.rat.  toir  .trUia.  ro  a  aula 
..!»    aljrct-iltlaa.    wltk    X    ..yrprivr*  —  lur  |autUliiai>,  Jua. 
l'l'WiaD.,  ■    •  ..'Htia  .tr..  t  I'rr.tva. 

Beada .-  About  aWb.  of  tnixnl  Irraila,  |irin<  ipally 
blan    What  adtml — W  s.irn,  >.  Luwtr  Iwnl-.trral.  fu.ratr); 

A  frtlilta?  rbotoifraphiL.  Camera  hi  1"in.  t*y  Kin. 

I  l.fr,  «|U.  dualili'  aiuLlwa  front,  lila  .n.ll.in  f.a-u».  (.  autifullj 
I  anil  .olufl.t.'     la  .arliaafi.  l.u  .ai.ll  Ma  l.aa-vra. 

.r^  lib.*.  Ir  —  J. at.  1   a.l*. «,  Laat  Loadan  .trrn^,  IjUaltur.a- 

Wanlcd.  a  l  inr<.  -irr  B.  rrt  Printing  Proaa.  A  ftot 
Vol.  I  .  fir-it  !.»!f-r««n 

ll.a»-i;i.kaar»  far  llan-»  lartlrrj  kftaW- 
II...  p.  II.  IKr.aa.kUT  atrrrt.  l.l.^a  <ru.r 

!.  O.O., 


Violin  St rincrs.  nvl  IUlian,  uiw-imill.  .1  for  dura- 

bUil)  aud  tuar.)  BirU.  U  atampa-ALi  a  ..I  t >»i,  S.  «b«rjf 

Coilin-lffrin  Violin.   Thr  finrat  ntw  violin  inailo. 

li.wr.|ititr  bat  port  frr.-.— Atraua.a  Car.  I  nil-  rtrr.  >.«nur». 

American  Oreans.  hy  rumiah  and  Coy.  PipV 

llVr  t..a<-.  atvl  rraauoaula  |a' 

ttowaaqr, 

Brass   Band   Instruments.   Dnuiw.  Flutra. 

VUilit...  Ar  — Amu.... r  <•.»..  VuMtaJ  liuu^niotit  Maaatatluirr. 
Nrabnry,  llrrka.  Lirtwi|a-mT. 

Injr-ctors.  1  and  1  Jt.-r.   CfTtuIn  in  rution,  tT»aily 
t»PsaV¥il.  t.  r.»m.  i;a»UK»r.Tii«l.rWirf. 
Dynamo  Machine  for  »ix  inr«iid>a«Tt  liirhta' 

In.  .nn-.r.  u<  lamaa.  bathTlc.  »ln..  trrminaK  lj.t  ulu-  rtalnp 
— I'. i an  .  .ud  »...,»».  KIn».  ruad.  Curl««,  Luadon.  •  » 

Lathes  r-nd  Chuck*    Ttan't  buy  any  until  yon 

appl}  tu  luc  -.'.»»  Miaatarv.,  Id.  U.i!>t  «U»»t,  Ula»«i)« 

Maameslum  Powder    Wiits  lwhtnini.  fla«h«. 

raikrt..*d  and  Id.  purl  lYve.— Lcl 1.  It...  La.t.,  a>.  avuth  Juaa 
rtrrrt,  LivrrpuuL 

Matmesium  Ribbon.    Donu  like  «l*ctric  Iwht, 

M  p.  .  r*l,  poat  fl«  —  L*r.  a*  bu-a  **,  Huatb  Jaba-tlrrHt, 

Ll.rrp.M.1 

Lathes  —Fret  Saws —A  utoca-  of  our  tooli  an-  ltrpt 

in  lawrlaa,  (ila«K.«.  Hall.  Lirrrj....  Man.  hr.li  r.  Koaitluaipt.  n. 
Prnranrr,  Train,  and  nllirr  Urtr  to»  I..-II..1 a  I .  iv>ar.«r. 

k*  tmtio.  l~..Tr.aamt,  CUkkraMr. 
urdr  todianill(. 

Entrliah  Vi*w» ;  extT»onlin«ry  Talue ; 


ulc  a.'.-*ut.  Aut.nl  Car. 


Il.pr 


-u.  v.. 


i<r> ;  ta.ca  to  paatf  , 

11. vl.  Li.rllH.i 


t»Wr.  a 
wain 
L..<1>. 


Vraatiiah  Guitar  !»t  atiira-'.  in  v»>l  cnmliti.Hi 

,  wi.rik  lla.   Kach»n»r  fur  .la/lun.i.  a»»  «j    QMBJS  bo»l  il 


Esb  atrinn-.  i 
fur  .tarl.m.i.  aay 
>fj.— Hiaaakl  S>».a..r«.  •StaafC  M,  MaWfi  Ukm 

Owl  pxcliauirc  off.  r>.l  for  Binding  :«  viduttn- 
Mr.tt..ic  atrana  and  pl.ln  —  I'.rin  uUi.  ua  aii|*'.l.  *ll*a  to  V  ,  I. 
...-lit  Villa*.  Yurb  ruad.  Near  llara*  1 

"  Bxhibition.  1851."  in  law  r.ita,,  nUrly  hound,  in 

rlralbiail  rOadllloa,  lUHiUtViUl  r'.tr.,         '  ***      W  ttI,l  "t'r.  :  -  It 

TajT.  a.aa.  Zi,  I ...  r»  I.J  ■  mad.  Hin^kl.  J.  1j  lo<  .trr.lur. 

tknall  two-tn-anu^l  aa.1  janlil  Oriran.  tinrttii.lir>l  ;  tabr. 
I.\rt  In  raibana*.  .mail  1.IL.  —  V.  II  i  ar  ua.  L».  Litllrmorr,  a.rr 
IlarVant. 

8tnj.il  Bicycle  Wheel.  "t»»l  "mm  nnd  i«n.  r.|u«l  to 

nr.  .  fur  ta-»t  uff.r  la  □<«  Hr. -C  Ail..,  Mill  boar.  War 
riactoa. 

Wanurvl.  4)  8ild«-Ttett.  or  a»|f-r..nrrinit  Chuek  ; 

ra,  haaac  drullac  oaa. hint  —V   t  aptaa.aia,  Ibrttrlrt. 

Smith'a  fcwedu-e  Block,  iaitm  Hiill  Toat  with  T\tw, 

Latba  nyahr.1.  aknait  Sft.  aia  .  a  aravtaa].  In  Mod  urdrr  .aaylalag 
UH^al  —A  O.,  Miltua  Cutta.'r,  Lr»t^urn<  nnij,  U.laaU. 

Lathe  Standards,  S'-in,  a-ap«>d  tuina.1  whn.1 

l|  b.a>,  tn-adbr.  ...mpl.  tr.  m.k.r,  II.  nfrrt  rnalniHT,  Laardun 
I  athaafr,  SSBfVfSl  —  it    nana,  bll.tuu  r\Avl,  W  ul.  >rbaluptnn 

Cheat,  fitted  with  aix  dmwrra,  lit  of  vHt-iou.  toxda. 
Sat  j  MllaSSM  ajattbul  afrtl — 1>.  S,  a.  Cult  Waluli  .trrrt, 


l:--rln..rv  Utkr  (dak.r.  W  tk.  Ilntio.  liwr.rnaamt, 
Li.alaliJ.  Lalbr.ar»dt»uUniadrtodja»lnil. 

Photoftrapha  Emrliah1 

;  by  I  rlrr  .1.1  rar-h  — Ft....,  lai,  llmfrrw  atrrrt.  Ulra;... 

"  Fawcett  on  Free  Trade."  All  ahonld  n-ad  thw 

TuH.k  ,  J*  ral  taw*  frr.-  —  Addrr^a,"  1'n  ,  n>,"       Tnaajr.tr,  (.laMT  Ja  . 

Gelatine  for  trariiifr\tn!rie  lanum  flidVaj  8j  in  ainr, 

Ijd.  p.  r  dVj  — "  l".-'.",  '  l«i,  Tnaaaatr.  OlasrvW 

5«n    Bicycle,  ntarly  new,  Va..   .tAin.  CotvlenarT, 

Marl,  laalrrn.duabl*  lakk  fawp.  arllb  Ira.rir.na-  bt,  U  .114... 
M»  iln.  l.|llr.  Midlni  H..1)  li,B.rr.  .  I.  J  1  a  a.  ii.trr  .  Und-apr 
l„,.,l.l,d^trin.»l.tand.iu.  Hamn-t  Huriil.li.  r.  .  X*  - 
ll..  in  (,ii  in.,  Jvnl.ir,  II.  anylalda. .  h1.lUid.lilr..>  II 

rhriaty  fjfMin,  Incubator.  i>ri«-  £J.  Mo  furthn-  u»u- 

i  It  .  tiir  uamr  dn.aa.-d.— A|.pl>  in  ai.  l.iuida.  ..U..1.  Oldtajn. 

.,  not  poliaht.l  on  a 
Caiap,  atitiud,  trar  —J 


Tunwd  wmnirtie-inra  Pulleys 

Fnud.t..il.    Iikr  Ib.«-  acnnall,  ~rfd 
h.^.a..  atrd  Saa..  Ilatl  f. 

laltralral"  RllJuU  frr.  -U...lu '.«  and  sL...  Hal 


THE  SIXPENNY  SALE  COLUIIH. 


■dir. 
BJ.  /« 
bawdl. 


.arrfiaraaanu  art  laarrlaj  ,a  iAi>  tatvm  nl  lAf  r«l>  tf 
'or  Ukd  Oaf  ltf  aairaa,  «~f  tid.   'yr  rxfrj  auteraattn; 


For  Sale. 

Electric  Machines,  Indiraton..  Bctt^  Bacterial, 

a  n,.,  aarltrh...  Tananaal*.  (urbuu..  A.  — Ki.u  and  O...  kUec 
trvraaoa.  HriltuL   liiat  Twupr-ma.  1 

Fret  Saws  and  Pinrtnir  Snwa.  2«.  2d  prr  grom . 

1*.  Id.  half  Jxroa..  pnrt  frrr  — Addr,  •>,  J  I-.  Hi  .i.lVunlrj- 
BirminaTbam  Goods.    .Ifw>.lirry,  "iVntr  hra,  f.lorka, 

llarav.olaui.  Mmrllaatv^.  4Jo.,.l*.  Au.  Ufa  Naatt.l.  a'bjr^k 
llluatr.brd  (.ataiufua-  puat  frrr —Adiln  llr...  kt.t,  Hlraalaa 
ban. 

Dynamos.  6~5fJP  liirht.    ElSlcirepy  and  dilivary 

guaraaU.d    I'tKr  bua  Alu.-4Jrraaa.aa  llbu.,,  II,  Obi  atrra-t, 

Inventors  rtriuirins  n*>  of  Trmamoa  nnd  gtram- 

powrr  ao  II.  P.,  apply  to  llrraaa...  ll.u.  ,  ubl  atrva-L 

Clianiunir;  "  8mith  "  American  Orsan,  rWrrn 

atrip..  Cat  £2h.  prita  Aid.  J  art  ai  ar .  — II  .1.  at.  1.  Loubajd 
■  U.it. 

Tricycles.  Bicycles.  —  S.  f«  of  'WTia.r.U,  Parta. 

baoal  fna  bat.— Vr".  tiai.a.i-r  and  Co  .  VA rdiuraftrid  paid,  a  all rr- 
baanptvn. 

Fretwork.— For  Catalotru*  of  Machiaw,  Toola,  ajid 

Mlnlatura  lli-aiaaa.  arnd  two  alarnp.  — II  .lata  llao.  .  Bcttbr. 

Old  Scientitlc  Inatrumenta.    biokrn  ModW 

I  i.,-  .....  at  Fur  Hrpalnna,  K.lar,,a»nna,  Itri.nrlnr.  *c  K» 
al.irU.pir.tJU  F.  Lo.av.au...  optiliatt,  UI«b.UT.  t.  Slo,,h 


aitll  faat  and  loo»» 
f.a  r.if.»  aud  brlta 
BaUry 

Albo-Carbon  Generators,  from  fit.  6d.  Clearing 
at.t-.k-J  F.Vouao  Llanrlly. 

Plate  Electrical  Machine.  lf*.n.(  in  caar,  quiU- 
prrfK't.  two  puaaul. — I  V.  Tut  an,  Llanrlly. 

Knitting;  Machines,  latwt  latbeaui ;  clraring  oot 

t  rr.lu.rd  prUi.a.— J.  F.  Tar  a.,  Uaaalfy. 

Polariscope  a  Penombres.  «<iitohlc  for  augur 

i.tlraatl^,.  add  Tlatoarq  Olinr.atati'r  Inr  t'.tia»  anlm.il  I  l.ul.  ...I , 

 ■  ...i  i  r.:.  r  —  J    1  i .  r.  ».      .,1.1    d  II.....  .  >..u  ->;i'  l 

UaMba. 

Type  Writer  ?  iVrallwtrm  i  for  ro>.  in  apletixlid 
urdci. -Apply,  V.  ILLUM  a  uirr.T,  jn,  Lartlr  .trr.-t.  Imn-i., 

Concertina,  powrrfnl  tonn.  So-keyrd  Amrlo,  Itsel 
B.,t.«.  cnnt.ila.aa  all  thr  rrn-rat  Improrriui-nu  Vw.  in  bah 
aaar.,  tt  aa ,  worth  daaabbr  I  b .  b-.i  nil ,  I'^atntliaarr,  W.UIn« 

a,  bomrrrct. 

in,oix)  Artiatic  Photographs.  Popular  orlfbritira, 

ArUT—.  (Vlrbrat^l  1-aUUaila,  AntUjua  .  ad  M.alarn  Kralpturr. 

kuab  StaoUr.  fur  Artlata.  *c  I  nrttallad  rollrtrtlaa.  1'ackat. 
ar.  arnt  for  arlactlon.  p.«t  IWh- -<  atal.«lir.  arvt  .pKirnaa..  ad 
-T  Wiui.a.  and  Co.  rbntoarraphla  «-uklb>»..T.  iF  U„  Urtibj 
-  arantrd 


Cloud  flub  "Fit-up."'  7  <li>'.ha,  oink-.,  raali-Uriir.. 

.ndpro«™i.lu,(_U-U,  .■  I....... I  ALU  ,  i  v.ila»ta.L«« 

H.uU. 

I  aths  Casting;*.  mJ  Tartly  f.tt..l  l.th^wmk,  air,. 

Sabkra  part"  and  Ular.  luiup.  ...  i  b. ap  — I'a.a.  ..  r. Ilalt-luaal. 
Hal  a  I.  K 

8u>.  rrotir  nsi  I  athe  f  jt  foot,  W.  bri  and  alidc- 

p.t  Aba.  I-laaila.*  L_«al« .  tb.ap -F..a  a  FtlUltl  loa*. 
Ualwll  b. 

Wrll  madf  B.  nch.  ailh  tin. 
la.lauiat.aa.il  —  3d  ,    Inin-dm 

Electric  Clock*.   Pttululuma.    .«iira:i!a.  iTaWllaf 

<  bmM.    tan  b.-  ia..i.  t.n.l  ton  '  .  :.a  k   KaV  ...1.  lot  araal.  ur. 
-  J  Uaaraa,  a.,  L..bft.  ii  loud,  Aaloo,  ltljluia.aoru. 

Microscopic  Objects.  pr>|nrv.!  tor  mntiutji.it,  I- 

,r,.  iu.,    .iiuir  r..r.  .  Saa  u  il.mu,   AU  MdWIkllH 

nioautrrv  -M.~a,  in.  I       load.  lUpbai.  Laaaiun,  »  .» , 
A  new  Autophon-,  tl  fOSJsi  *i'h  ruuair.  Auyoor 

call  play  II  ailaovil  the  kooaUdrt.  of  UtUMt  — d.  La.aa.lal. 
i:..t  H.a.l.,  Taant.in 

Tw.>-LaU  Bunaa-n  Battery  (or  aalr.  in  aox.l  tiaj.oon.- 
plrta.  Oaly  «n.  a  n.rd  »k.t  JIirri-A  It....  47.  lion.  .U«.  I. 
..tokr  Nrwiaxtua,  L.ri'i.n 

Mlcerals  — Huuilnvd  rtrparatrdy  uan.tHl  tarif-ic.  m- 

Claaia*  rmrraU.  cpnl.  Mipabur.  .«by.  loa    Apply  fua  I  '  rar 

pipr  .prMlmrn.,  «  paut.  1)   lu.n-.d.  r~t  tV. .    Sf>.  oa.  .  ■•  — 

LoLktAtua,  u,  TaaLbrotHk-.ttiHl.  Fi«uUh«.  Loa,  .  a 

Leclanche  Battery.  rLunp..  Af  3.  »a.  ;  »  start. 

..aitalalriricrll,  l.  rUra,  rarriad.  paH-AddlrM  t-  Bl.ail.J, 
lluatar  »  lanr,  lllrculnu^am 

Transfer  Gold  Leaf.  Of  besj  In 

fi^arlbr*  and  dl.iaTut.T.    roaraplr  book  |* 
(.uldbraur, atokr  NraUa'tok  luud.  Loadou 

For  Sale.  Chamber  Organ.  I  •"►!».  f^tU  mt  ot 

padah-C.  »«iM.ae.»..tk«»oo«,l>akkir.  ..-.u  r'utu.. 

For  Sale,  ■'  ] 
bo  Bad,  a  aabaaja 

aSaaaajt. 

A  tnancllou»ly  aimjilr.  hut  a^oiitvllnaT  pinoc  of  Me- 

1  a.ar.a  for  lb.1 1,  oar  Ki  n  ...  It,  . .  al<  K.ol.a.  lila.  aranataT*. 
i.paWa  o<dr.r|oplai  1. ..'•>.  Li  foot  .la.    (ajarr       »'    «AJ  .1 

•appOr  Ca.tlu«.  and  W  orkina  l.iuailit..  ai  ta-l  aar  aaisti-ar  r 
■utter  kaa  In.  .prr.rmro.  .'I.  I"  .  aahlad  to  bt  -aia'  up.  r.r 
t.mlar..  a.th  I.lll.i.«r.p«..  ai.ll^afatoa  r...  l?tu(  ...  .t.«|» 
h.l.nuln«  nunhaai.  «iLl  (.|..~-  il.a  On-.i  lr..nir.  in  '.ulr  .  . 
l.rs'  nuaibM  brum  .In  ady  .|>ukca  for  —A  l.iaaiaoi  ■«.  Ac 
.Lna-toB. 

Sin  llorirnntal  Gas  Ensine  Castings.  or.:r  iu 

W.-klnsdraainir.  .115  Ir..'. "a.  Una.,  la.  Ulaotlapb,  l.U»i'- 
X.  lluaaaaarua.  aacrtnitua. 

Half  liorae-poarr  HoriMntal   Engine  Cattinfs. 

only  II..  nd.    I'ya.M.  ..(  Uwiauld  la.t  )r.,.-     IKW.-A  U,. 
.i..,u»,ic.rian.a 
Screw  Propeller  Castings  for  staatn  lautiara. 

HL.tr  uarudboat  —A  1'  .art........  AriTtaftun 

Iauiorh  Engine   Catting*  and  Fi.tuinp..  jvut 

Dniab.a  if  rr^BO.a.    1KB. da.— A.  IJutial.-.r  ...  A*-iai.irt*-u. 

Tlie  Amai.tLr  r  Drilling  Machine  Castings, 

J.  ad  ;F.a«la«..aa  »..ik;nadr.aUl«,».Ulnp.-A.  lr.u.,».io> 
At.lluctua. 

Thm-)..w  Chuck  Castings,  aa  l»r  »et.  Foiyttv-. 

la  Id  ,  aoiklcc  ilraaUirl.B  rtanjp..— A  Iruaai.  .7'.. ,  A.rr.i-"- 

Splrndid  Mcalcl  LH-tanotive  Engine 

Utbuaraph.  4  .taaap.  —A.  Ikraai.uraa, 


of  Hot  Bathing.   iiw>xj»wi»».  raaily 

...  li-d     FmnittM  ..Ida.  Thramauam    Ar      I'.aaplibt  po.t 
i, a. an  and  Co., W,  Mnaafplraaanl  a-.uarr. 


A 

prarl 
frr-  .Ik 
llualla 


Locomotive  Enicineerlrig  and 


the  Me- 
at udfct.-W 


i  atarop.  for  »  W<  rkirnr  Drawing  of  a  Modal 

alttminr,  lla.  I7  tm   l(lU,d..  -A.  lr.aa.au..-..  A. 


Tube 

la    ;d.-V.    Wain,  7,  Vlai*ra 

Mioroaoopio  Obi  ecU.  -  li  pack.  I.  alained  l.jtankal 

r,..on..  I.  Iu,  po.1  Rr.-.- W. Warn,  :,  W.idru  |.la.c.>ul 
inabam. 

"'"OT'bltt^^-n 


Skates,  Skates.  —  Auction    rwiirhaar-,  Amenean 

make  Caaaalaa  Oab  ahatra,  a,  b|.»,  ^,  pner  k.  ad  pair  U.t 
poie  la.  iup.rioa  to  arnu  i  A.aar  tlab  bkalaa.  .prclal  aajin.., 
all  .lae..  A.  pair  -W  Coital.  U>.  F.rk  laae,  Uterpwi 

QuarOr-hurati  Steam  Engine  and  good  copprr 
kullrr,  altb  Bil  Stunpa,  tl  Coat  double  —o  «  iiiihio.i. 
eprncer-ttraet,  Ovawcil  ruad.  Cbrrkrna.U. 

■  Gray."  t.  Prad^-road,  Iffttl  atlStti  Haekn<7,  doea 
all  aorta  of  iWt  rrpaara. 

Gray  will  do  any  dtacription  of  amall  fltting  and 

turulaf    Itaply  ataaap 
L.  nd.  9 

A  Wcmderful  Bartrain    Open  Diapason,  metal  to 

Bar  C,  aaod  acal.  .  ..madboa.d.T^ld...  luUir  boald,  ir  -J.ar. 


Brad  a  1 

llnrtruutai  1 
crtnirtarB. 

Combinad  Oorrraor  and  Stop-Valve  Caatinsrs  for  } 

horar-poaer  Enanue.  ia.  tt  ortlad  draa Uue.  a  .ua-p.  —  A  tr-u 
alaoroa.  Acarlllarbidl 

The  above  Castings  are  of  the  heat  aud  Buffet  el 

metal.  Eacluaa  Btanip  lue  llrta,  tr»t:n...n»al..  d'a..,u»,  A.  .  to  V 
HuuBiauToe,  Imp. rial  tTialubera,  A.erl««toa 

CJteap  Rubber  Stamps  Your  nanre.  lnd.  ■  addreae. 
I.  ad  _»a,,.in,  Kub.r  h-oaip  jVIanuraitu^r.  i*.  Wib...i., 
road,  l'eekbam,  laaaoua. 

Electro-Motor,  well  flniahed,  and  wtth 

pajley.u...  port  frvr     l-.Trrr  .Ira.  to  ord.a  —J  B'  t.  nrr 

Electric  JBoat,«r 


II,  I,,  llraaa,  poaUx.  calia -»:...  .....  ».  1'oaim.a  pi.ee,  Iu; 

kalii.  I V. 

ftilk-eorerwl  Wire,  21.  4«.  **  !»!..  -la  per  lb.  Ottu 
attai aajajally low.  raaliti  « kUa-Euxiart- 
Bicvcles.  Triev.lca.  FitUiair«     Liat  free.  t™h«ar-»t 

harjae  fur  b.  «  make     lila.  kualtb  . 'l'wd.  -r.l raa,  -Wa.il 
»  urkr,  ».d.eih»uirt...ii 

Holly  Treadle  Fretwork  Machine. 

with  aawa,  pattrru,  A.  .  IU  nd.— 8.  Taaua.t- 


.  S  |. 


Cireular  Fee.t  Sewing  Machine  f«  lio 

coatXIl    Uoodordtr    Ca.b.aJa-1-  Taa.a.iD  bra 

Aerial  Buapenalon  for  Mairiekan, 

IDAv   l"elre  tla-l.  riia.a.un    her  Mow 

.ch^^rr^u^^..^aa1^",™  «       1  a^?!T^'TieT'., 
Iaidy'a  9e.  Uoriinntal  Cndd  Watoh.  almcurt  nrw,  gvx.i 

order.    Caak  *a  -I',  ti.iua.i--.  11.  Suua  .trret,  C.raenan.1. 


Spraw.1  Air  Pump,  ti  10a.  Taifa  ditto.  Stte.  Pair 

Urxr  Tu.rrU.ua  Fork.,  tl. 
I  .    ITtira  ltottle.,  Ac  ■ 
Hoarnumoatb. 
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will  illustrate  sufficiently  the  above  details, 
the  lirst  being  the  mortised  I>o*tn.  Fig.  10 
the  intermediate,  and  Fig.  11  the  rails. 
The  complete  fence  is  shown  in  Fig. 
IS.  The  mortises  are  cut  out  rapidly 
with  a  stout  gouge.  Fig.  13,  called 
i\  socket  -  handled  gouge,  the  chisel 
being  of  similar  make.  This  is  the  best 
form  for  all  rough  und  heavy  work.  Of 
course,  an  auger  can  be  also  used  ;  but  most 
men  used  to  the  work  will  do  it  as  rapidly 
without,  or  nearly  so.  The  rails  are  flat- 
,  und  sloped  by  the  axe  at  each  end  to 
the  mortises,  one  on  the  top  of  the 
other,  like  two  pieces  cut  for  splicing ;  and 
the  small  end  of  one  always  goes  in  with 
the  large  cud  of  tho  next.  Having  nil 
ready,  the  first  work  is  to  set  a  line  along 
the  ground  as  a  guide ;  then  the  first  stout 
post  is  set  up  against  it  and  driven,  taking 
care  to  keep  it  upright  and  the  sawn  face 
at  right  angles  to  the  line,  so  that  the  roils 
luav  stand  square  and  true.  A  rail  is  then 
picked  up,  and  one  end  placed  in  the  mortise, 
while  the  next  large  jxist  is  set  up  at  the 
right  distance  measured  by  this  rail ;  and 
this  is  done  each  time,  as  the  rails  art-  not 
always  of  precise  length.  Two  people  ought 
to  work  together  at  setting  up  the  fence, 
but  it  can  be  dono  by  one.  The  three  or 
four  rails  are  now  placed  in  their  places  in 
the  fixed  post,  and  also  in  the  one  that  is  to 
be  set  up  ;  and  the  latter  is  then  driven  till 
the  rails  appear  horizontal.  Throe  more 
are  now  placed,  and  the  third  post  driven  ; 

*  Thin  «r.i'  I.-  ttiuuUt  have  iqipcntvl  io  rtinUn'iaUrm  «f 
that  i id  p  3M.  and  t*furc  th«  nil  ii  ,U:».  Tli*  uuiu- 
twrit*  uf  tiif  tu:.  will  ahnw  tht  proper  ord.r. 

VOL.  XJUEVI.-KO.  MO. 


HOME  CHIPS.-VI. 

Ratlin tr*  and  Fencing.* 

^XE  of  the  best  railings  (at  the  price) 
is  made  of  su»n  fir  and  larch.  If  it 
was  not  introduced  in  the  railway  mania 
days,  it  has  at  any  rate  been  very  exten- 
sively used  since  that  time.  No  equally 
stiff  fence  is  so  quickly  made.  The  lurch  | 
poles  are  sawn  to  torn)  posts  of  their  thick 
ends,  and  rails  of  the  thinner  portions,  and 
the  heavier  jiosts  arc  mortised,  while  the 
lighter  ones,  also  sawn  lengthwise,  are  used 
as  supports  midway  between  the  larger 
ones.  All  are  alike  roughly  pointed  with 
the  axe,  and  driven  into  the  ground  as  piles, 
with  a  heavy  woollen  bitel  {an  essential 
tool  for  work' of  this  kind),  and  I  may  re- 
mark here  that  a  bitel  of  aj>ple-tree  is 
accounted  specially  durable.  The  length 
and  size  of  the  posts  dejiend,  of  course,  on 
the  character  of  the  fence,  whether  light  or 
heavy;  but  the  main  posts  may  lie,  as  a 
rale,  lUffc  Or  12ft.  apart.  They  "should  be 
driven  into  the  ground  2ft.,  and  the  inter- 
mediate ones  I8in.,  but  something  depends 
on  the  kind  of  soil,  and  whi  ther  it  has  lieen 
prcriuusly  disturbed.    Figs.  0,  It),  and  11 


and  so  on  fill  the  whole  are  set  up. 
The  light  intermediate  posts  require  no  mor- 
tises.  They  are  simply  placed  with  then- 
flat  sawn  sides  against  the  rails,  and  driven 
as  deep  as  necessary,  and  they  are  then 
nailed  to  the  rails.  There  is  no  need  to  pin 
or  nail  the  rails  in  the  mortises,  as  they  can- 
not get  away.  AVherever  fir  and  larch  grow 
extensively,  as  in  Dorset  nnd  Hampshire, 
and  the  southern  counties  generally,  or  the 
Scotch  firs  can  be  procured,  no  fence  is 
cheaper  than  this  one  ;  nnd  so  serviceable  is 
it.  that  it  might  jxiy  in  eases  where  fir  is  not 
indigenous,  hut  has  to  be  brought  from 
some  distance  by  railway.  With  this  ques- 
tion, however,  I  have  not  to  deal.  I  wish  I 
could  tell  my  renders  how  to  make  hurdles 
of  split  stuff,  which  ore  so  useful  as  a  tem- 


r  /  c  .  zi 


r  i  c  .io 


porary  fence  ;  but  I  cannot — that  is  to  say, 
1  cannot  give  them  the  grand  secret  of 
splitting  the  material,  although  I  have  seen 
it  done  hundreds  of  time*.  Tho  tools  ore 
simple,  but  the  knack  of  getting  the  cut  to 
run  straight  and  out  of  winding,  is  only  ac- 
quired by  practice,  and  of  this  I  have  had 
none.  However,  it  is  hardly  an  ottoration 
of  carpentry,  though  it  is  one  of  Home 
Chips  ;  and  as  I  cannot  give  practical  in- 
struction, T  shall  pass  it  by.  Hurdles  of 
mien  stuff  can  be  made*  after  the  pattern  of 
the  continuous  fencing  last  descrilied.  Two 
mortised  uprights,  pointed  to  go  into  the 
ground,  with  an  intermediate  plain  one 
nailed  on,  makes  a  suffirdentlv  useful  hurdle, 
but  is  improved  by  diagonal  struts  of  half- 
inch  flat  stuff,  nailed  on  to  meet  at  the 


centre-post,  as  shown  by  the  dotted  lines  in 
Fig.  lli.  The  rails,  however,  would  be 
inado  to  fit  tho  mortises,  and  iiailcd  or 
pinned  through.  This  need  not  be  descrilied 
in  fuller  detail,  after  what  has  already 
been  explained.  The  tenons,  however,  are 
not  in  such  u  case  cut  at  all.   The  mortise  is 


made  the  size  of  the  rails,  which  are,  at 
most,  very  slightly  sloped  off  to  enter  and 
make  a  tight  fit. 

I  will  now  proceed  with  building  oi>cra- 
tions.  commencing  with  a  summcrhouse, 
which,  if  now  commenced,  will  be  all  ready 
for  occupation  by  the  time  the  trees  are 
again  clad  in  their  summer  robes.  The 
plan  shall  be  octagon — the  material  fir,  if  it 
can  be  had,  and,  if  not,  the  design  can  be 
carried  out  with  such  material  as  may  be 
available.  If  a  plan  of  such  building  is 
drawn  —I  have  made  one  here  to  Jin.  scale, 
founded  on  a  circle  representing  a  diameter 
of  8ft, — it  will  be  found  that  the  interior 
angles  are  Kt.V,  and  it  is  here  the  posts  have 
to  stand,  to  which  the  Inwrds  are  to  be 
nailed.  But  we  shall  not  readily  procure 
the  posts  sawn  to  this  angle.  If  so  sawn, 
they  would,  of  course,  fit  in  quite  neatly, 
like  Fig.  17.  We  can,  us  a  rule,  only  get  u 
round  post,  or  a  half-round ;  or,  if  again 
sawn,  a  quartered  one,  and  in  none  shall  we 
obtain  the  desired  angle. 

We  must  try.  nevertheless,  to  meet  the 
difficulty.  We  can  set  up  a  pair  of  hulf- 
rotuid  posts  in  each  corner,  rig.  15,  and 
obtain  two  flat  surfaces  at  the  angle  re- 
quired, only  it  needs  great  care  in  setting 
them  np  to  fuce  truly ;  or  we  can  put  one 
with  the  round  side  outwards,  or  use  a  round 
post  like  Fig.  10  or  Fig.  IN,  trimming  it 
with  hand-axe,  if  at  any  place  the  boards 
do  not  lie  close,  us  will  be  the  case  if  there 
are  knots  or  excrescences ;  otherwise,  tie- 
bark  may  be  left  on  to  show  on  the  inside 
of  the  house.  The  boBrds  will  find  a  bearing 
on  the  round  posts  ut  a  short  distance  from 
the  angle  where  they  meet ;  Hnd  at  this 
point  the  nails  will  be  driven,  two  nails  to 
each  board.  Figs.  10,  20,  lit  show  on  u 
larger  scale  the  meeting  of  the  ends  of  the 
boards.  In  the  two  first,  an  exact  bevel  is 
necessary  to  each.  In  tho  last,  they  uie 
sawn  off  square,  and  then  one  long  strip  of 
triangular  section  is  fitted  into  the  angle 
afterwards.  The  last  is,  I  think,  on  the 
whole  the  easiest,  because  it  is  a  mutter  of 
planing  only  with  the  grain ;  and  when 
done,  it  has  a  very  neat  appearance,  as  all 
the  sawn  ends  are  quite  hidden.  Hut  I  have 
not  yet  stated  how  to  set  out  the  plan  of  the 
hous<<. 

We  first  need  a  circle  Hft.  across  (or  le«s 
or  more  at  pleasure'i,  marked  on  the  ground. 
Drive  a  short  stick  into  the  spot  which 
is  to  be  the  centre,  and  loop  a  bit 
of  string  over  it  ;  and  at  the  distance 
required  (4ft.  in  this  case),  attach  another 
pointed  stick  or  bit  of  iron  rod  that  will 
mark,  or  hold  a  pointed  lump  of  chalk  and 
the  string.  Here  arc  our  compasses  with 
which  we  can  proceed  to  make  the  required 
circle.  Next  drive  in,  ut  any  point  in  this 
circle,  a  short  peg.  Have  a  supply  of  a 
dozen  pegs,  and  attaching  one  end  of  n 
string  to  the  first  driven,  streteh  it 
across  exactly  through  the  centre  to  the 
opposite  side,  and  where  it  touches  the 
circle  drive  in  another  peg.  This  is 
one  diameter.  Leave  a  string  from  peg 
to  peg,  and  across  it,  at  exactly  right 
angles,  stretch  another,  and  drive  two  mere 
pegs. 

four 

between  any  two  adjacent  pegs,  find  the 
middle  of  it,  drive  a  pin,  and  carry  a  cord 
from  it  across  through  the  centre  to  the 
opjiotite  side,  and  drive  a  pin  there.  Take 
up  the  first  pin  und  put  it  back  to  the  circle 
on  this  diameter  (it  was  stuck  In  upon  the 
side  of  the  square  because  it  was  necessary 
to  divido  this  in  half ;  but  now  we  have  got 
tho  line  we  need,  we  can  move  it  back). 
Repeat  the  same  with  the  other  remaining 
part  of  the  square  and  circle,  nnd  we  have 
a  peg  at  each  angle  of  the  octagon.  Pro- 
bably this  reads  "complicated,"  but  I  will 

Xit  the  process  by  help  of  the  Fig.  14, 
h  will  clear  it   un.     Begin    oy  a 
peg  at  A,  from  which  describe  the  circle  ; 


You  now  have  accurately  marked  the 
rners  of  a  square.    Stretch  a  cord 
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drive-peg  at  B.  and  stretch  cord  pest  A  to 
C.  Leave  this  cord  and  stretch  another 
front  centre  A  to  D,  exactly  at  right  angles 
to  the  first  cord,  and  peg  at  D.  Carry  the 
cord  from  D  through  A  to  E,  getting  the 
second  diameter  at  right  angles  to  the  first, 
and  i»eg  at  E.  You  now  have  the  four 
corners  of  n  square  with  peg  at  each,  and 
you  want  to  find  points  intermediate  be- 
tween them,  but  cm  tlit  ririii;  Now  stretch 
line  (say)  from  B  to  C,  bisect  at  F,  and  pro 
torn,  drive  peg  from  which  to  carry  string 
jiast  A  to  O,  where  drive  peg,  and  from  the 
latter  work  back  again  past  A  to  H,  ami 
pull  up  the  peg  at  I  and  put  it  at  II.  Do 
the  R»me  on  the  other  part  of  the  circle,  and 
the  octagon  wdl  lie  truly  set  out.  All  this 
ran  be  very  quickly  done,  though  it  needs 
many  words  to  describe.  You  can,  of 
course,  if  preferred,  after  you  have  got  one 
line  of  the  octagon  correct,  cut  a  bit  of  lath 
to  the  length  of  it,  and  use  it  to  sot  out  the 
rest.  But  as  you  have  the  string  and  pegs 
which  arc  necessary  to  begin  the  work,  it  is 
quite  as  easy  and  quick  a  process  to  go  right 
on  to  the  end.  The  open  part  that  will  be 
left  as  an  entrance  may  take  up  one  or  two 
divisions  of  the  octagon.  The  whole 
from  K  to  H  can  be  left,  or  only  from  C 
to  H  (or  any  other).  Take  care  to  leave  the 
warm  side  open,  south  or  west,  or  S.W..  and 
if  you  live  in  an  cxjioscd  place,  I  should 
have  but  ono  section  open.  In  any 
case,  the  eight  posts  are  to  bo  fixed, 
for  the  reason  that  they  will  be  all  needed  j 
to  support  the  roof  of  the  building.  Before 
proceeding  with  details  of  construction,  1 
h:ive  thought  it  well  to  add  a  ground-plan 
of  a  six-sided  summer- house,  Fig.  lf.v, 
which  will,  of  course,  need  fewer  posts,  and 
may  bo  uiore  suitable  in  some  places.  Here 
the  angles  at  which  the  boards  meet  will  be 
120'.  but  the  round  posts  will  answer.  Fig. 
L'Ifa  sIiowr  how  these  posts  may  be  cut,  pro- 
vided a  saw-mill  is  near,  or  that  the  sawyers 
can  be  made  to  understand  exactly  what  is 
required. 

The  post  is  first  sawn  lengthwise  in  halves, 
and  then  a  cut  is  taken  as  at  a,  which  takes 
off  one-third.  This  would  probably  be  easily 
managed  if  explained,  and  it  will  make  a  far 
neater  job,  ana  one  easier  to  work.  Failing 
this,  of  course  it  will  be  necessary  to  adopt 
the  plan  already  described ;  and  this  will  be 
the  caap,  in  all  probability,  more  often  than 
the  other.  To  set  out  u  hexagon  is  quite  as 
easy  as  to  set  out  an  octagon.  Mark  a  circle 
as  before ;  put  a  peg  at  a  as  a  centre,  and 
taking  a  length  or  distance  to  the  centre  of 
the  main  circle,  and  looping  the  marking- 
peg  to  the  string  at  the  place,  sweep  un  arc 
from  J  to  B,  and  stick  pegs  at  both.  Loop 
the  string  in  succession  over  B,  C,  D,  unu 
where  the  marking-point  cuts  the  circle  put 
in  peg".  anfl  your  hexagon  is  done ;  or 
nveasure  from  A  to  centre,  n,  and  cut  a 
stick  of  that  length,  and,  setting  out  at  peg 
A,  measure  the  chords  to  B,  C,  1),  Ac.  as 
the  stick  will  bo  the  length  of  each  side  of 
the  required  figure. 

 J.  L. 


EXPLOSIVE  DUSTS. 

ALTHOUGH  it  is  now  fully  recognised 
that  the  dry  dusts  of  organic  sub- 
stances when  disseminated  in  the  air  form 
explosive  mixtures,  awuitiug  only  the  proper 
temperature  and  the  firing  spark  to  start 
thum  in  their  destructive  work,  the  actual 
cause  of  explosions  in  flour-mills  is  still 
much  of  a  mystery,  and  a  subject  of  dispute 
amongst  millers,  and  also  amongst  fire- 
insurance  companies.  Experiment!  have 
proved  conclusively  that  "  shot-firing "  in 
coal-mines  is  a  very  dangerous  procoeding, 
even  in  those  free  from  explosive  gases,  un- 
less special  precautious  are  taken  to  "  lay 
the  dust"  by  means  of  water.  In  some 
conditions,  too.  it  is  possible  that  an  explo- 
sion in-iy  be  started  by  a  flame  surrounded  I 


by  an  atmosphere  laden  with  particles  of 
very  fine  and  dry  coal ;  for  it  is  obvious 
that  particles  coming  into  contact  with  a 
flame  will  be  ignited,  and  may  communicate 
the  requisite  temperature  to  a  sufficient 
volume  of  the  atmosphere  to  produce  a 
flush,  and  that  again  may  produce  other 
small  explosions  through  the  workings  of  a 
mine  untd  possibly  reaching  some  spot 
where  the  conditions  are  suitable,  a  general 
explosion  follows  with  the  usual  results. 
That  it  is  possible  to  fire  fine  coal  in  this 
manner  has  been  demonstrate  many  times 
in  the  laboratory,  and  there  is  much  reason 
to  behevo  that  many  colliery  disasters  have 
been  brought  about  by  the  incautious  firing 
of  a  "  shot  "  which  has  either  communicated 
flame  direct  to  the  coal-laden  air  in  its 
vicinity,  or  by  concussion  has  driven  flame 
out  through  the  lamp-guuze,  and  so  started 
an  explosion  or  fire  in  some  more  or  less 
distant  working.  The  causes  of  explosions 
in  flour-mills  are  not  easily  discovered,  for 
although  the  dust  is  there  ready  to  take  fire, 
it  is  not  quite  clear  whence  the  spark 
arises  that  is  the  starting  cause  of 
the  explosion.  In  all  probabibty  the  spark 
is  created  by  some  portion  of  the  machinery 
— possibly  a  nail,  or  some  other  foreign  sub- 
stance, getting  into  the  emiutter,  where  the 
intense  friction  causes,  perhaps,  a  shower  of 
sparks,  which  ignite  the  dust  and  communi- 
cate the  flame  untd  some  portion  of  the 
mill  is  reached  in  which  the  atmosphere  is 
in  such  a  condition,  from  the  presence  of 
fine  dust,  that  an  explosion  is  the  result, 
with  the  wreck  of  the  null.  Instances  of 
such  catastrophes  are  not  unknown  in  this 
country;  but  in  tho  United  States  they  occur 
so  frequently  that  many  of  the  fire-insur- 
ance companies  would  as  soon  think  of  in- 
suring a  gunpowder  factor)'  as  a  flour-mill, 
and  not  a  few  of  those  which  do  undertake 
the  risk  seek  to  evade  their  duties  on  tho  plea 
that  an  explosion  is  not  a  fire.  It  is  im- 
portant, therefore,  to  put  the  question  on  a 
scientific  basis,  and  to  show  that  explosions 
caused  by  dust  are  really  as  much  tire-risks 
as  the  effects  of  an  explosion  of  coal-gas. 
As  the  question  is  a  very  prussing  one  in 
Amprica,  the  Millers'  Associations  have  token 
it  up,  and  a  very  pertinent  lecture  was  re- 
cently debvered  by  Professor  Tobin,  of  the 
Kentucky  Polytechnic  Society,  before  a 
meeting  of  Fire  Underwriters  held  in 
Chicago.  It  appears  that  that  gentleman 
was  invited  by  the  Kentucky  Millers'  Asso- 
ciation to  address  them  on  the  subject  of 
'•  Flour  Explosions,"  und  having  once 
entered  into  the  question  ho  was  enticed  to 
go  further,  and  accordingly  prosecuted  his 
researches  until  he  was  able  to  formulate 
hypotheses  based  upon  experiments,  und  to 
w  having  charge  of  mills. 
>ruinary  flour,  and 
t,  but  in  the  new  pro- 
wheat  the  miller  first 
brushing  or  agitation, 
and  secomliy  passes  it  through  rollers  which 
open  out  tho  "crease,"  and  enable  him  to 
get  rid  of  the  germ  and  the  incidental 
impurities  left  from  tho  brushing.  In 
that  operation  a  small  quantity  of 
flour  is  made  which  is  blown  with  the 
impurities  into  tho  dust-room.  Practically 
the  dust  from  the  wheat  and  that  obtained 
from  tho  crushed  kernels,  are  almost  iden- 
tical in  physical  properties ;  but  the  wheat- 
dust  is  more  inflammable  than  the  starch  or 
flour-dust.  Starch  itself  is  combustible, 
and  in  its  normal  state  contains  about  I  S  per 
cent,  of  wuter ;  but  if  it  is  thrown  in  the 
shape  of  flour  on  to  a  fierce  fire,  it  wdl  re- 
tard the  combustion  of  tho  coal  by  exclud- 
ing oxygen,  unless  it  is  scattered  so  thinly 
that  it  is  intimately  mixed  with  air.  Most 
people  are  funuliar  with  the  use  of  lycopo- 
diuni  in  .producing  tho  "  stage  lightning." 
That  substance  is  the  highly-inflammable 
powder  found  in  the  spore-case*  of  Lyeo- 
podiuni  clavutuni  and  L.  Selago,  commonly 
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called  club-mosses.  In  bulk,  a  flaming 
torch  may  be  plunged  into  it  and 
extinguished  ;  but  if  a  little  is  blown 
across  tho  flame  of  a  candle  or  a  gas- jet  it 
flashes  into  combustion  instantaneously. 
The  spores  of  the  I.ycopodiuin  are  of  an 
oily  nature,  which  helps  to  render  them 
especially  suitable  for  the  purpose ;  but, 
flour  carefully  dried  (that  is  so  as  to  expel 
the  moisture  without  carbonising  it)  will 
answer,  and,  if  thoroughly  mixed/  with  air. 
will  explode  violently— the  violence  being 
inversely  as  the  proportion  of  moisture  in 
tho  flour.  The  explosion  here  is  not  in  the 
nature  of  gunpowder  or  nitro-glycerine 
explosions,  but  is  duo  to  the  rapidity  of 
combustion  of  the  particles  of  flour  or  of 
Lycopodium,  which,  generating  heat,  ex- 
pands the  surrounding  air,  the  guses 
produced  by  tho  combustion  of  the  flour 
being  carbonic  acid  and  water  vapour.  Ex- 
plosions have  also  occurred  at  wood-working 
establishments  where  spouts  are  employed 
for  conveying  dust  und  flue  particles  of 
wood,  shavings,  &c,  to  a  receptacle  near  the 
boiler  furnace ;  but  in  nearly  all  cases  the 
state  of  tho  atmosphere  has  been  excep- 
tionally dry.  To  illustrate  the  explosive 
properties  of  various  dusts.  Professor  Tobin 
uses  a  hollow  shaft  about  "ft.  in  height, 
having  a  hopper  ot  tho  top  and  a  Bunsen 
burner  at  the  bottom.  A  trigger  at  the  top 
opens  the  hopper  and  allows  the  dust  to 
descend  in  a  fine  shower,  und  as  the  sides  of 
the  shaft  are  perforated  with  many  holes  for 
the  free  ingress  of  air,  the  contents  of  the  shaft 
or  tube  are  in  a  suitable  condition  for  rapid 
combustion,  which  commences  as  soon  as  the 
dust  reaches  the  gas-jet,  and  ends  in  a  sort  of 
explosion  which  blows  the  hopper  off  the 
shaft  and  ignites  it.  The  moisture  of  the 
air  is  well  known  to  be  much  less  in  the 
United  States  than  in  Europe,  and  in  certain 
conditions  it  becomes  so  low  that  to  those 
unaccustomed  to  it,  it  is  actually  uncom- 
fortably dry.  The  humidity  varies, 
with  the  time  of  day,  as  well  as  with 
season  of  the  year,  but  in  the  hot  months 
the  air  is  driest  about  mid-day.  or  in  the 
early  afternoon.  If  the  external  atmosphere 
is  dry,  it  might  be  supposed  that  the  air  of 
a  flour-mill  would  be  drier  still ;  but  care- 
fully-conducted exiieriments  made  by  Prof. 
Tobin  last  August  reveal  the  fact  that  in  a 
well-appointed  and  substantially  budt  flour- 
mill  at  Louisville,  the  uir  of  the  griuding 
and  bolting-floors  was  found  to  be  on 
several  occasions  actually  more  humid  than 
the  external  uir  a  fact  to  be  accounted  for, 
he  thinks,  by  evaporation  of  the  uutural 
moisture  of  tho  wheat  in  the  course  of 
crushing  by  the  rollers,  which  are  heated 
by  the  friction  ond  resistance  of  their  motion 
and  the  work  performed.  Flour,  however, 
like  other  dusts,  has  a  tendency  to  absorb 
moisture,  and  when  it  roaches  tho  flour 
spout  it  is  in  a  state  to  absorb  it  greedily : 
hence  the  air  of  dust  spouts  and  flour-shafts 
shows  a  comparative  absence  of  moisture. 
Fven  on  a  rainy  day,  with  the  external 
air  showing  a  humidity  of  87  per 
cent.,  the  uir  of  the  dust-shaft  had  only 
CO  per  cent.  In  many  mills,  the  dust-shafts 
and  flour-spouts  are  made  of  wood,  which  is 
gradually  deprived  of  its  moisture  by  the 
almost  constant  stream  of  dry  air  pouring 
past  it,  accompanied  by  dust,  which  is  also 
ready  to  absorb  any  moisture  it  may 
encounter.  It  is  here  where  fire  originates ; 
and  local  explosions  cause  the  deposited 
dust  to  be  shaken  into  the  air  of  the  null, 
and  an  explosion  follows  that  wrecks  tho 
whole  building.  It  is  a  notable  conclusion 
to  Prof.  Tobin's  lecture  that  the  last  fact  ho 
mentions  is  the  destruction  of  the  very  mill 
in  which  he  had  carried  on  his  experiments. 
He  recommends  that  besides  budding  as 
substantially  as  possible,  those  parts  liable 
to  take  fire  should  be  constructed  of  unin- 
flammable materials ;  that  tho  null  should 
be  kept  as  free  as  possiblo  from  dust,  and 
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in  dry  seasons  should  ho  daily  filled  with 
vapour  or  st-  nin.  Unprotected  lights  should, 
he  thinks,  never  bo  used — a  remark  which 
is  fully  appreciated  by  millers,  as  they  tire 
\  the  best  customers  of  the  eloctric- 


ro  not  so  frequent 
in  this  country  as  in  America  ;  but  now  and 
then  they  occur,  ami  the  cnuso  is  the  simple 
fact  that  dry  dust  of  organic  matter,  inti- 
mately mixed  with  air,  is  capable  of  burn- 
ing with  such  rapidity,  that  in  its  eflrcts  it 
the  action  of  i 


ACHROMATIC  OBJECT 
GLASS.  XIV. 

By  W.  Uiuiimur. 
(CtmtinHfH  from  page  352.) 

I SHALL,  now  quote  some  remarks  on  tho 
preceding  question,  containing  tho  opinions 
of  "  lYismatique  "  ;  they  seem  to  boar  out  the 
correctness  of  theoretical  deductions. 

First,  with  regard  to  the  inner  surfaces: — 
' 4  My  practice  proves  that  the  inner  side  of  the 
flint  U  generally  theoretically  wrong  ;  hut  there 
is  the  little  diflieulty  of  mounting  such.  Trado 


will  not  have 
•  riders '  aro  worse  to  them. 

••  Achromatism  cannot  as  yet  he  got  from 
table*  j  it  is  only  in  its  infancy  in  its  most  pur- 
feet  form,  and  known  only  to  a  few.  Tho  fact 
that  spherical  and  chromatic  aberration  are  inti- 
mately related  is  patent  to  me  when  two  or  three 
glasses  aro  selected  for  thoir  consistency  for  eor- 
rection  of  colour.  I  have  not  the  slightest  doubt 
that  tho  first  surfaces  of  all  good  object-glasses 
are  elliptical,  if  they  could  lie  tested ;  tluit 
the  emergent  surface*  aro  hyperbolic  1  do 
know  ;  but  tho  inside  concavity  is  often  parabolic, 
sometime*  hyperbolic,  seldom  elliptical  or  spheri- 
cal. Tho  Foucault  tost  is  not  applicable  to 
curves  of  such  short  focus  as  occur  in  o.g.'s;  the 
test  wo  use  (only  as  a  primary  one)  does  not  to 
absolute  certainty  distinguish  between  a  i«ira- 
bolic  and  a  hyperbolic  curve.  The  object-glass 
is  finally  corrected,  as  a  whole,  after  the  concave 
surface*  aro  got  to  give  a  correct  image,  at  a 
position  that  is  generally  assumed  to  prove  actual 
sjihericity.  As  these  surfaeus  am,  more  often 
than  not,  altered  afterwards,  thu  form  actually 
arrived  at  is  a  thing  no  one  can  tell ;  a  glai*  tluit 
gives  a  good  image  is  a  good  glass." 

•'  In  practice,  local  correction  for  figure  is  the 
general  mode  even  to  get  perfi<:t  delinition  at 
Sin.  aperture.  In  smaller  work,  even  for  the 
short  focusacd  lenses  in  cameras  and  opera-glass 
o.g.'s,  the  method  employed  for  Mime  of  the  sur- 
faces ensures  at  the  start  a  removal  from  the 
spherical  to  the  elliptic  form.  1  am  convinced 
that  this  figure  is  the  gn  at  factor  in  the  mode  of 
getting  aehromnticity.  For  if  two  prisms  will 
achromatiae  each  other  by  alteration  in  position, 
dnos  not  this  prove  that  shape,  as  well  as 
approximate  curvature,  is  necessary  t  The 
parabolic  shape  given  to  concave  surface*  is 
undoubtedly  to  correct  an  opposite  error  in  the 
convex  ;— it  should  not  lie  so  hv  rule  ;  but  if  a 
good  result  is  obtained,  that  is  the  optician's  end 
and  aim." 

Secondly,  with  regard  to  the  ordinary  ar- 
rangement of  lenses,  tho  same  authority  snvs 
(referring  to  that  which  I  have  previously 
denominated  the  "  English  tvpc  of  object- 
glass"):— 

"This  form  is  the  best  I  know  of,  for  least 
secondary  six-drum.  According  to  my  judg- 
ment, tho  outside  of  crown  lens  is  slightly 
elliptical.  Thisis,  however,  to  correct  a  want  of 
absolute  sphericity  in  tho  other  curves.  The 
inner  sido  of  crown  is  hyperbolic,  and  of  flint 
paraVsihV  .  - ««  pronounced  us  is  rcquirx-d  in 
specula,  if  not  more  so.  None  of  the  glasses  in 
use  will  make  even  a  Sin.  object -glass,  free  from 
both  spherical  and  chromatic  aberration,  with  all 
the  curves  spherical." 

Those  arc  some  of  the  results  of  n  long  experi- 
ence, among  many  classes  of  thu  liest  work.  They 
serve  to  show  tho  close  agreement  that  exists 
Twtween  theory  and  practice,  in  assigning  certain 
forms  for  the  attainment  of  a  sjsxrial  end :  and  in 
the  matter  of  spherical  error  the  coincidence  is 
still  more  observable.  In  this  ease  it  is  unneees- 
atcry  to  take  into  account  the  minute  variation 
dn->  to  spherical  dispersion  ;  consequently  the 
results  have  a  definite  value. 


In  the  elimination  of  tho  secondary  spectrum, 
the  selection  of  proper  glasses  for  combination  is 
an  imjiortant  item.  It  rony  not  bo  possible  with 
existing  specimens,  to  find  two  which  shall  admit 
of  being  perfectly  achromatised  by  a  general 
arrangement ;  hut  the  amount  of  residual  colour 
will  bo  much  greater  in  some  jiairs  than  in 
other*.  According  to  Itrcwster's  experiments, 
the  less  tho  difference  in  dispersive  jsiwcr,  tho 
hi**  will  be  tho  amount  of  outstanding  colour. 
This  would  indicate  the  suitableness  of  a  flint 
of  low  density,  with  a  crown  of  high  dispersive 
DOWW.  It  might  be  said,  why  not  use  two 
lenses,  both  of  Hint  glass  f  since  there  are  many 
varieties,  differing  very  much  in  their  optical 
properties.  But  I  Is-licvu  it  but  not  been  found 
practicable  to  secure  decent  chromatic  correction 
with  two  different  Hint  lenses.  A  tolerably  large 
difference  in  refractive  power  seems  to  be* requi- 


site also ;  and  as  an  increase  in  dispersion 
rally  entails  an  increased  refraction,  ar 
tint,  wo  cannot  apply  the  first  condition  rigidly, 
without  introducing  more  serious  deficiencies  by 
violating  tho  second.  The  older  kinds  of  crown 
glass  had  generally  a  much  higher  refractive 
power  than  moat  of  the  modern  qualities:  the 
indices  of  one  sort  are  given  in  Fraunhofer's 
Table,  which  seem  to  bo  higher  than  any  at 
present  known.  Crown  glass  of  high  refractive 
power  does  not  apjiear  to  be  very  much  used  in 
modern  work.  The  opinion  of  •' IVismatiquo  " 
is,  that  "tho  influence  of  high  refraction  in 
crown  glass  is  detrimental,  all  things  licing  con- 
sidered ;  sometimes  it  is  used  in  small  object- 
glasses,  but  all  Larger  work  are  made  with  lighter 
crown  and  heavier  flint." 

A  glass  known  as  "  St.  Olobain  plate  "  has 
long  been  used  for  the  convex  lenses  of  telescope*. 
Its  refractive  index  is  about  1-515,  and  it  appears 
to  have  been  the  glass  used  in  the  combinations 
to  which  Harlow  applied  his  formula.  lie  also 
mentions  a  flint  glaw  made  hv  (Juinand,  whoso 
refractive  index  is  1'B,'3,  and  dispersive  ratio 
compared  with  the  plate  is  *54.">  :  but  beyond  this 
notice.  1  have  met  with  no  particulars  of  the 
optical  qualities  of  this  s]>ecies  of  glass.  Mr. 
Wenham  speaks  of  u»ing  Swiss  flint  in  micro- 
scope objectives,  which  had  very  different  quali- 
ties from  that  of  English  manufacture.  I  quote 
tho  following  fruiu  his  "  Essay  on  the  Construc- 
tion of  Microscopic  I  ibji-ct-glaases  "  : — 

"  It  is  usual  to  denote  the  quality  of  glass  l>y 
its  density,  but  this  in  reality  forms  no  accurate 
criterion  "of  its  dispersive,  "power.  Formerly, 
under  this  impression,  I  procured  a  quantity  of 
dense  flint,  made  by  Chance,  of  Uirmingham ; 
very  hard,  white,  and  free  from  liability  to 
tarnish,  and,  to  all  appearance,  as  good  a 
quality  of  glass  as  I  had  scon.  Its  density  was 
3*867  ;  but  on  trial,  I  found  it  unfit  for  tho  con- 
struction of  the  highest  powers,  as  its  dispersive 
power  was  lower  than  the  Swiss  3  •liSo'  or  even 
3 '630,  that  I  had  employed  previously  ;  while 
its  refraction  was  much  greater.  Some  ingre- 
dient had  been  added,  which  increased  the  re- 
fraction, and  probably  lessened  the  dispersion ; 
and  of  course  in  a  correcting  concave,  the  latter 
quality  alone  is  needed,  and  tho  lower  tho  refrac- 
tion the  better." 

Hence  it  is  evident  that  a  higher  refraction 
does  not  always  carry  with  it  a  higher  disper- 
sion. In  a  series  of  glasses  of  the  same  sort  by 
the  same  maker,  wo  aro  doubtless  correct  in 
ascribing  higher  dispersion  to  the  higher  refrac- 
tive indices ;  but  in  comparing  two  glaasea  of 
the  sune  sort,  but  of  different  manufacture,  wo 
cannot  say  that  because  one  glass  has  a  greater 
index  than  tho  other,  it  will  necessarily  have 
a  greater  dispersive  power.  It  is  to  be  regretted 
that  no  systematic  experiments  on  the  refractive 
and  dispersive  powers  of  the  glasses  that  have 
been,  and  are,  employed  in  optical  art,  have  been 
made  and  published.  Fossibly,  some  opticians 
may  have  found  the  necessity  or  usefulness*  of 
such  a  collection  of  data :  but,  so  far  as  I  am 
aware,  no  such  information  has  liocn  published, 
if  we  except  the  small  table  of  Tulley.  l.'nleso 
those  who  use  will  stutc  their  requirements  to 


those  who  make,  and  by  publication  of  experi 
mental  data,  render  possible  the  comparison  of 
processes  and  results,  wo  cannot  hope  for  much 
improvement  in  tho  qualities  of  optical  glass. 
Mr.  Wenham  appears  to  have  felt  the  want  of 
such  a  table,  for  ho  says — "  It  would  1st  very  de- 
sirable that  a  series  of  experiments  should  be 
made  with  various  combinations  of  all  the  known 
materials  that  can  bo  used  in  gla»-making,  and 
the  resulting  compound*  worked  into  equilateral 
their  refractive  and  disjicrsive  power* 


tabulated  with  tho  component  ingredients.  Data 
obtained  from  working  them  into  small  lenses 
f  umish  only  a  rough  approximation  to  tho  moan 
dispersive  [>ower  of  the  combined  flint  and  crown 
having  the  best  apparent  effect.  Tho  result  of 
the  investigation  would  unquestionably  be  valu- 
able, and  wo  might  possibly  be  able  Ui  discover 
compounds  which  would  neutralise  the  secondary 
spectrum." 

I  am  not  aware  that  any  special  advantage  as 
regards  the  union  of  scattered  colour,  have  re- 
sulted from  the  use  of  three  lenses  instead  of  two. 
Holland's  triplet  principle  was  intioduod  as  a 
means  of  more  easily  correcting  the  spherical 
error;  but  with  modern  methods  of  working, 
this  does  not  appear  necessary.  Ity  the  use  of 
three  lenses,  tlireo  instead  of  two,  spectrmn 
lines  may  lie  theoretically  combined  ;  but 
1  have  no  information  as  to  how  such  a 
plan  would  answer  in  practice.  Such  a 
combination  |«ortakes  of  tho  dialytc  prin- 
ciple ;  indeed,  it  may  bo  regarded  as  a  single 
objective,  with  the  oomvtors  in  contact  with  it. 
Of  course,  three  different  species  of  gbiss  must  be 
used,  two  being  crown  and  one  flint,  or  rut ««■•.«!  ; 
and  the  ]«iir  will  always  have  opposite  foci — that 
is,  ono  convex  and  the  other  concave.  Probably, 
such  a  plan  of  objective  has  seldom  or  never  been 
tried. 

As  an  illustration  of  the  use  of  the  triplet 
formula  given  on  a  previous  page,  I  will  compute 
tho  proportionate  foci  of  two  combinations  of  this 
character— the  first  having  two  crown  und  ono 
flint ;  the  second,  ono  crown  and  two  flint  tonsos. 
It  is  scarcely  to  be  ox-ieclcd  that  the  same  pro- 
jsjitions  would  answer  in  practice :  neither  can 
anv  definite  conclusion  bo  drawn  respecting  the 
character  of  the  focal  image.  We  have  only 
tabular  values  on  which  to  base  our  calcu- 
lations, and  these  nmy  or  may  not  bo  exactly 
correct.  The  glasses  supposed  to  be  used  shall 
bo  the  four  first  mentioned  in  Chance's  table, 
and  we  will  combine  both  the  lines  C  and  G  with 
the  E  line.  Tho  index  of  E  does  not  appear  in 
Uie  table ;  hat  it  may  be  taken  as  the  mean  of  I) 
and  F,  and  this  value  is  not  fur  from  correct. 
Tho  preliminary  step  is  to  find  tho  dispersive 
towers  of  the  glasses  :  first,  with  regard  to  tho 
lines  C  and  E  only :  and.  secondly,  with  regard 
to  E  and  li  only,  taking  E  as  the  mean  ray  from 
which  we  estimate  in  each. 

Taking  tho  various  differences  f"r  C  E  and 
F.  <i,  and  dividing  each  bv  its  proper  value  of 
E  less  I,  we  have  the '  following  dispersive 
powers:— 

CE  Etc 
Hard  crown  ..  *nit>9  ..  -0149. 
Sift  crown....  -0113  ..  -0161. 
Light  flint  . .  0155  . .  ■<•'.'.  1. 
Dense  flint   ..   -01, 6    ..  -02tj5. 

In  the  first  combination,  the  two  crown  glasses 
shall  bo  combined  with  the  dense  flint,  to  give  a 
compound  focus  of  ItH).  Tho  three  focal  reci- 
procals shall  lie  denoted  in  their  proper  order  by 
r,  if,  and  :;  also,  the  compound  focal  reciprocal 
is  -01.  The  flint  is  the  second  lens  in  the  com- 
bination. To  save  calculation,  it  is  better  to 
toko  the  ratio  of  the  dispersive  power  of  euch 
crown  to  that  of  the  flint ;  that  is,  divide  the  two 
crown  values  of  C  E  by  0170  and  those  of  E  (i 
by  'MM,    We  have  then  three  equations— 

I  +  y  +  s  m  01  j  (1) 

y  +  -619  x  +  -042  .-  =  0  M 
y  +  -502  jt  +  -618  r  =  0  )  (3) 

Wo  have,  as  yet,  made  no  supposition  regarding 
tho  character  of  tho  foci ;  but  from  (I)  it  is  evi- 
dent that  ont  at  least  must  be  positive  :  the  other 
two  may  be  one  or  both  negative.  From  (2)  and 
(3),  i  and  ;  must  havo  opposite  characters.  To 
find  these  values,  first  subtract  (3)  from  I  J),  then 
•057 t  4*  -02-1  !»0,oti«  -  -421  Substitute 
this  value  for  z  in  either  (2)  or  (3),  and  we  find 
y  =  -  •3»2  t.  These  values  for  x  and  y  being 
put  in  equation  (1),  it  give*  ;  positive,  and  equal 
to  -01  /  -1U7,  so  that  its  reciprocal  /,  is  l'J-7. 
Whence  f,  is  negative  and  equal  51*5,  and  ./',.  ul*o 
negative,  is  46  8.  He-nce,  the  soft  crown  lens  is 
convex,  and  the  hard  crown  and  dense  flint  Ixth 
concave.  These  aro  tho  order  of  foci  ;  but  wo 
are  not  restricted  to  any  arrangement  of  lenses. 
Fig.  6  shows  one  convenient  plan  : — 

1  st  lens.  Hard  crown,  convexo-concave- 
negative  fes-tis  , .  .  4C-8 

2nd  lens.  Soft  crown,  double-convex, 

Jsitivc  focus   19*7 
lens.  Dense  flint,  double  concave, 
negative  focus   il'l 
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Th-ia  th-.'  c  median  of  a  strong  crown  lens  is 
effected  by  mean*  of  two  weaker  concaves  of  flint 
and  crown  glass. 

Next,  it  shall  lie  assuimd  that  the  combination 
consists  of  a  hiirtl  crown  lens,  and  two  others  of 
li^hl  ami  den.-e  flint  respectively. 

As  before,  it  is  more  expeditious  to  take  the 
ratio  of  dispcrsivo  Bowers;  and  as  the  crown  U 
th.'  old  lent,  divide  each  of  the  flint  values  of 
l  l!  by  -010.1,  and  the  EG  values  by  01U>;  then 
w,;  have— 


r  *  »  +  s 


01 


i: 


x  +  )-4227y  +  l-tilS:  -  0  J  (2) 
i  +  l-MSft  +  I  (77;  =  0  )(3) 

Suhlrx  1    ti  an    I  .  wo  find  v  =  -  Ic, 

(ind  then  from  (2)  J  =  -  I  '11*):.  These,  values 
Vjing  ropli  od  in  (t),  give/,,  or  dense  flint  focua 


\ 


Mi 


positive,  Mid  .  Vial  22  9;  /,  is  negative,  II  I".  ; 
and/,  pMitiv,  lS0:t.  S.  that  the  combination 
is  similar  to  ¥»g.  (7),  and  consists  of— 

1st  Ion-..  Hard  crown,  double  convex, 

j«,i:iva  focus   IfM 

2nd  lens.  Light  flint,  double  concave, 

Mntivvfoeu    11- 11 

;'.rd  Im  Dense  flin!.  double  convex, 

pMsthrt  focua   .-'■'< 

This  is  a  reversal  of  the  other  combination  : 
f  ir  «  c  h  iv<-  one  strong  concave  corrected  by  two 
:  '  >»\-\  I'Tiv*  id  >{■  it,  rent  kinds  of  g!  isa. 

(7tf  ht  cvitfmttfti.) 


<J  LM  INGHAM'S  improved  air- 
pump. 


gINl'K  the  inti 


WC'B  the  introduction  of  the  incandescent 
a  number  of  patent*  have 


tiken  out 
j.unijui  (ace  | 


for  improvem.  nta  in  mer 
[i.412  lust  volume),  and 


mercurial  air- 
one  of  the 

ro.wt  notable  is  that  illustrated  by  the  annexed 
engraving.  This  pump  is  th-.'  invention  of  Mr. 
('.  H.  (iimingham,  of  New.-astlu-on-Tyne,  a 
gentleman  whose  skill  in  the  production  of 
curious  complications  of  glass  bulbs  and  tubes  is 
well  known  in  all  the.  laboratories  of  this  country. 
The  obj<Ct  of  this  invention  is  to  provide  an 
air-pump  by  miwn*  of  which  a  high  vacuum  may 
\k  obtained  without  the  circulation  of  mer- 
cury as  in  the  ordinary  mercurial  air-pumps. 
An  outer  vessel  is  provided  open  at  top,  the 
«xb nut  tube  or  passage  leading  from  the  vessel 
to  Im  exh  t  is'.ed  opening  into  tho  bottom  and 
terminating  in  a  pipe  carried  up  some  considerable 
distance  into  tho  vessel,  and  having  a  valve  seating 
at  iU  lop.  Sliding  in  the  outer  vessel  is  a 
h  .How  receiver  or  plunger,  furnished  with  a 
Lather  or  other  washer  at  its  lower  end,  to  fit 
an  J  .did,- tightly  as  a  piston  in  the  outer  vessel. 
The  uppt-r  end  of  the  hollow  plunger  is  formed 
with  a  valve  seating  upon  which  rests  a  stopper 
or  valve  called  the  upper  valve.  This  upper 
valve  is  connected  by  a  flexible  connection  with 
another  stopper  or  valve  to  fit  against  the 
v.dve  seating  on  the  pipe,  which  is  carried  up 
inside  the  outer  vessel  from  the  exhaust  passage. 
This  U  called  the  lower  valve.  It  is  provided 
■with  a  spring  which  tends  to  pull  it  down  upon  its 
wnt.  The  hollow  plunger  is  connected  with  a 
slid.'  having  a  reciprocating  motion  derived  from 
any  convenient  motor.  The  outer  vessel  contains 
naWUf  i  w  hi.  h  when  tho  hollow  plunger  is  in 
its  highest  position,  rises  partly  into  the  plunger, 
but  not  to  the  level  of  the  opening  upon  the  pipe 
rising  from  the  exhaust  passage,  and  which, 
wnen  the  plunger  is  in  its  lowest  position,  rises 
slightly  above  the  upper  valve. 

i)n  the  upward  stroke  of  the  hollow  plunger 
air  is  drawn  from  the  pipe  leading  from  the 
▼«sel  to  be  exhausted  into  the  plunger  past  the 


lower  valve.  On  th.'  hollow  plunger  descending 
the  flexible  connection  between  tho  upper  and 
lower  valves  slackens,  and  the  lower  valve  is 
brought  down  upon  its  feat  and  closes  the  exit  of 
the  pipe  from  the  exhaust  passu ge ;  the  mercurv 
then  rises  over  the  valve  and  forces  tho  air  which 
was  in  the  hollow  plunger  past  the  upper  vadvo. 
Thus,  at  each  up-stroke  of  the  hollow  piston  air 
is  drawn  from  the  vessel  to  be  exhausted  past  the 
lower  valve  int..  the  hollow  plunger,  and  on  each 
down-stroke  of  the  plunger  the  air  so  drawn 
thereinto  is  forced  therefrom  past  the  upper 
valve.  The  portion  of  mercury  escaping  past  the 
upper  valve  effectually  seals  it,  and  the  piston 
rings  of  the  plunger  are  also  luted  by  a  layer  of 
mercury  above  them. 

The  accompanying  drawing  represents  in  sec- 
tional elevation  an  air-pump  constructed  accord- 
ing to  the  invention,  the  mercury,  however,  being 
omitted,  and  the  width  being  exaggerated  as 


past  the  valve  1'  when  the  receiver  C  is  in  its  lowest 
position.  When  the  pump  is  in  action,  on  tho 
upward  stroke  of  tho  receiver  0,  air  is  drawn 
from  the  vessel  that  is  being  exhausted  np  the 
pipe  It  and  past  the  valve  V,  which  is  lifted 
from  its  seating  lo>-  tho^pull  of  the  flexible 

receiver  the  connection  slackens,  and  the  valve 
V  is  brought  down  upon  its  scat  by  the  spring 
iind  i  loses  thi  ,-xif  from  the  |  ipe  li,  the  m<  n  up- 
rising in  the  receiver  C  and  past  the  valve  P, 
forcing  before  it  the  air  which  was  drawn  into 
tho  receiver  by  tho  previous  np-stroke.  By 
repetitions  of  these  alternate  movements  of  tho 
receiver  a  very  complete  vacuum  may  be  created 
in  the  bulb  or  other  vessel  attached  to  the 
The  vessels  A  and  It  may  be  of  any  < 
material,  such,  for  example,  as  glass, 
eb 


SIMPLE  PROCESSES  IN  QUANTITA- 
TIVE CHEMICAL  ANALYSIS 

Estimation  of  Iron. 

EIGH  accurately  -3  gram  of  fine  piano 
to  a  beaker,  add  * 


w 


cioncy  of  water  and  hydrochloric  acid,  cover  th-; 
beaker  with  a  large  watch -glass,  and  heat  on  sand- 
bath  till  the  wire  is  dissolved.  Now  add  a  few 
drops  of  strong  nitric  acid,  and  continue  heating. 
The  nitric  acid  will  at  first  produce  a  dark 
colouration,  and  if  sufficient  has  been  added  the 
solution  will  suddenly  turn  pale  yellowish  brown 
with  considerable  effervescence.  Remove  the 
vessel  from  tho  sand-bath,  and  when  cool  enough 
add  very  cautiously  an  excess  of  ammonia,  at  the 
same  time  stirring  the  liquid.  Heat  nearly  to 
boiling,  then  allow  Uie  ppt.  to  settle  j  {ass  the 
supernatant  clear  liquid  through  a  filter,  and 
thereafter  transfer  the  ppt.  to  the  filter,  wash 
well  with  boiling  water ;  dry  the  filter  and  con- 
tents, ignite  in  a  tared  porrtUtin  crucible  and 
weigh.  Tho  weight  represents  the  iron  as  ferric 
oxide  Fe,0,.  100  parts  of  ferric  oxide  i 
70  i 


compared  with  tho  length.  The  outer  vessel  A 
is  open  at  top  and  closed  at  bottom,  into  the 
lower  part  of  which  opens  the  exhaust  tube  or 
jiassage,  to  which  is  mnnected  the  bulb  or  other 
article  to  lie  exhausted.  Tho  tube  It  is  sealed  to 
the  lower  part  of  the  vessel  A,  and  extends 
upwards  as  shown.  It  is  in  communication  with 
the  exhaust  tube,  but  not  with  the  interior  of  the 
vessel  A.  Tho  top  of  the  tube  11  is  ground 
to  form  a  seating  for  tho  lower  valve  V. 
A  hollow  receiver  or  plunger  C,  open  at 
top  and  bottom,  slides  as  a  piston  in  the 
vessel  A,  the  receiver  C  being  provided  with 
packing  rings  for  giving  a  tight  bearing.  The 
up]>er  end  of  the  receiver  is  formed  with  a  valve 
seating  1*,  upon  which  rests  the  np[i«r  valve  pro- 
vided with  a  spindle  supported  bv  a  guide  I, 
having  air  passages  therethrough.  To  the  upper 
valve  is  attached  a  wire,  flexibly  connected  with 
Uie  valvo  V,  which  valve  is  connected  to  a  spiral 
spring  tending  to  retain  it  upon  its  seating.  The 
flexible  connection  is  of  such  a  length  that  when 
the  receiver  C  is  at  the  top  of  its  stroke  the  valvo 
is  just  lifted  from  off  its  seat  on  the  tube  B.  The 
i ,  eivei  I  . .  ulUi  h 'd  t  •  any  ,  -nveni-r.t  m  ll  I 
by  which  a  reciprocating  motion  can  be  imparted 
to  it,  the  bulb  at  the  top  of  the  receiver  being 
provided  for  convenience  of  connection  with  the 
motor.  Mercury  is  contained  in  the  vessel  A. 
and  rises  into  tho  receiver  C,  reaching  to  the  level 
of  the  opening  at  the  top  of  the  tube  B,  when  the 
receiver  is  in  its  higlicet  position,  but  only  just 


Estimation  of  Magnesia. 

Dissolve  1  gram  of  magnesium  sulphate  in 
about  60cc.  of  cold  water  in  a  beaker,  add  a  solu- 
tion of  ammonium  chloride,  then  an  excess  of 
ammonia.  Should  a  ppt.  form  on  the  addition 
of  the  ammonia,  add  more  ammonium  chloride 
till  it  dissolves.  Now  add  an  excess  of  a  solu- 
tion of  sodium  phosphate,  and  stir  the  mixture 
without  touching  the  sides  of  the  vessel  with  the 
rod.  Allow  to  stand  about  12  hours  in  the  cold, 
and  then  filter.  Wash  the  ppt,  with  a  mixture 
of  4  parts  of  cold  water  and  1  part  of  ammonia, 
till  the  washings  only  give  a  slight  opalescence 
on  being  treated  with"  an  excess  of  nitric  acid  and 
a  drop  of  silver  nitrate.  Drv  the  ppt.  and  remove 
from  the  filter-paper  according  to  the  directions 
already  given  ;  ignite  strongly,  add  filter  ash  and 
weigh.  100  parts  of  tho  magnesium  pyrophos- 
pluite  thus  obtained 
oxide  MgO. 

Estimation  of  Sulphur. 

Weigh  '5  gram,  of  potassium  sulphate,  dissolve 
in  a  beaker  with  hot  water,  add  a  few  drops 
hydrochloric  acid,  heat  to  boiling,  then  add  a  solu- 
tion of  barium  chloride,  till  precipitation  ceases, 
boil  gently  for  somo  time,  allow  the  ppl.  to 
settle,  wash  bv  decantation  several  times,  using 
hot  water,  collect  on  filter,  continue  washing 
with  hot  water  till  the  filtrate  gives  no  ppt. 
with  sulphuric  acid ;  dry  and  ignite  upon  plati- 
num: weigh.  100  parts  of  the  barium  sulphate 
so  found  contains  I3'74  of  sulphur,  or  3434  of 
sulphuric  anhydride. 

Analysis  of  Limestone  and  Ironstone. 

A.  Weigh  2  grams  of  the  finely-pulverised 
ore  into  a  watch-glass,  place  in  the  water-oven 
for  two  hours ;  i  t  weigh  ;  the  loss  in  weight  x  50 
w  per  cent,  of  mointure. 

B.  Weigh  1  gram,  of  the  ore,  transfer  to  a 
porcelain  basin,  add  about  nOcc.  of  water  and 
20ec.  of  hydrochloric  acid,  heat  for  a  few  minutes, 
then  add  about  15  drops  of  concentrated  nitric 
acid;  boil  gently  for  20  minutes  on  the  sand- 
bath,  add  more  water  and  boil  again ,  filter  and 
wash  well  with  boiling  water :  dry,  burn  and 
weigh  x  100  =  per  cent,  of  nilica  (sand'. 

C  Heat  filtrate  from  B  in  a  beaker  or  porcelain 
basin,  add  an  excess  of  ammonia,  filter  and  wash 
well  with  boiling  water,  dry  and  ignite  the  ppt. 
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in  I  small  porcelain cmciblc — weigh,  x  100  =  jkt 
cento/  ironas  F<i( i, ;  calculate into FeCO,  thus : — 
PeuO,  2FeCO,, 
ltiu:  233;  I  weight  found :  x. 
i  =  per  tent,  of  ftmut  carbonate. 

If  phosphates  are  present  they  ur©  precipi- 
tated along  witlt  the  iron. 

1>.  Heat  filtrate  fruiri  Cf  add  ammonium 
oxalate  and  an  excess  of  ammonia,  heat  to  boil- 
ing, filter,  and  wash  with  hot  water;  dry  and 
ignite  the  ppt. ;  weigh,  x  100  =  per  cent,  of 
rn/eium  mttirmtr. 

E.  F.vuporatc  the  filtrate  from  P.  to  dryness  in 
a  basin,  stirring  continually  when  approaching 
drvni«  :  transfer  the  residue  to  a  small  ba&in  by 
means  of  a  spatula,  heat  over  flamo  of  lamp  tilt 
all  salts  of  ammonia  are  expelled,  allow  the  Win 
to  cool,  add  a  little  water  and  u  few  drops  of 
hydrochloric  acid,  heat  and  filter.  To  filtrate 
add  a  solution  of  sodium  phosphate  and  an  excess 
of  ammonia,  1/ct  stand  for  wmie  hours  in  the 
cold,  filter  cold,  wash  with  water  containing 
ammonia,  dry,  ignite  and  weigh,  x  100,  and 
calculate  into  Mg<  '<  >,  as  follows : — 

Mg^O,  2MgCO, 

223  :    168  :  :  weight  found  :  x. 
X  >=  per  cent,  of  magnc»ium  earlvmatt. 

F.  Subtract  the  sum  of  the  percentages  of 
moisture,  silica,  ferrous  carbonate,  calcium  car- 
bonate, and  magnesium  carbonate  from  100,  and 
the  difference  gives  per  cent,  of  organic  matter. 

Note.— IN  parts  of  ralcium  carbonate  repre- 
sent 56  of  lime,  and  1 00  parts  of  ferrous  carbonate 
48'27  of  metallic  iron. 

STATEMENT  OP  KESVITS. 


LIMESTONE. 


•CalHam  carbonate  

7>"A> 

Ferrous  earbuaate  

4  Y7 

Murorsium  carbooata   

6D0 

BUica  mad)  

1314 

<  nyiuMc  matter   

4  It 

■Water  

ao 

100  00 

•  F  losI  to  lime   

:«w 

tuo»To>r. 

•Ferrous  rwrbonste  

IW  46 

«            n .  CulMKUte  

141 

5Iijfn-«ju:u  carbonate 

4» 

Silica  

18*3 

Ofjanif  matter   

5  4» 

Water  

14 

10000 

•E-iiul  to  metallk  Iran   

*r*4 

Estimation  of  Carbonic  Acid. 

To  estimate  the  carbonic  acid  in  limestone,  and 
other  carbonates,  an  apjearatus  such  as  is  shown 
at  Fig.  7  is  necessary.    It  is  of  blown  glass.  II 


F  i  C.  7  . 


contains  nitric  or  hydrochloric  acid,  C  sulphuric 
acid  ;  D  is  a  glass  tap. 

Two  grams  of  the  powdered  carbonate  is  put  into 
the  apparatus  with  a  sufficiency  of  water  at  the 
opening  C  :  the  stopper  is  then  inserted,  and  the 
whole  weighed.  Allow  some  of  the  acid  from  H 
to  enter  A.  Carbonic  acid  will  then  be  liberated 
and  escape  at  F,  lieing  dried  in  its  passage 
through  the  sulphuric  acid  at  C.  C'ontinne  to 
decompose  the  carbonate  cautiously,  with  more 
acid  from  B,  until  the  effervescence  ceases.  W  W 
t  h-  fluid  A  very  gently  on  sand-bath,  and 
finally  attach  a  flexible  tube  to  F,  draw  air 


through  the  apparatus,  and  when  quite  cool 
weigh.  The  loss  in  weight  x  50  =  per  rent,  of 
carbonic  acid 

In  my  next  I  will  give  processes  for  the 
analysis  of  copper  pyrites,  volumetric  estima- 
tion of  iron  ana  cornier,  estimation  of  potassium, 
and  the  analysis  of  solder.  Esthos. 


PRACTICAL  NOTES  ON  PLUMBINO- 
LVLL' 

By  T.  .1.  Davies,  H.M.A.S.P.,  4e. 
{Continued  from  ptje  398.) 

IX  Fig.  207,  II  is  the  nozzle,  and  X  the  barrel : 
these  parts  are  cast  in  iron  or  gun -metal  and 
other  shut-up  moulds  with  slightly  taper  cores, 
then  soldered  np  as  follows: — Soil  (he  inside  of 
the  front  L,  Fig.  207,  cut  the  hole  as  shown  at  D, 


Fig.  297,  and  fit  the  nozzle  in  np  to  the  shoulder 
V;  then  take  it  out  and  shave  the  inside  part  of 
the  hole  within  the  head,  after  which,  soil  the 
inside  part  of  the  nozzle,  and  stuff  a  clean-cut 
wad  of  paper  into  the  end  V  of  the  nozzle,  and 
shave  round  the  outside  down  to  the  shoulder, 
after  which  fix  it  and  solder  it  into  the  head  ; 
next  fit  the  barrel  into  the  head,  soil  and  shave 
it,  say,  from  1  Jin.  to  1  'in,  all  round  ;  next  soil 
the  outside  part  of  the  barrel  shoulder  at  X,  and, 
by  placing  the  head  upside  dom-n,  you  can  rcadiby 
solder  the  barrel  on  to  it.  when  the  pump  u 
ready  for  fixing,  or  for  the  suction  to  be  soldered 
on.  Xotice,  the  top  of  the  barrel  should  protrude 
through  the  bottom  of  the  head,  say,  lin.:  this 
prevents  bits  of  brick,  gravel,  Arc.,  from  so 
readily  fulling  down  the  barrel.  The  head  is  at 
times  made  round,  and  at  other  times  with  round 
front  and  fiat  back,  so  that  it  can  be  fixed  with 
ears,  as  at  N.  Fig.  296,  against  a  post  or  plank, 
as  shown  at  II,  O,  and  C.  Fig.  296.  Of  course, 
the  plank  for  support  ntnv  be  fixed  in  a  shoe  as  at 
UKH  T,  Fig.  Iftl,  or  as  at  Z,  339,  or  let  into 
the  earth  ;  or  it  may  be  fixed  against  a  wall 
with  a  handle  working  from  the  back  of  a  plank, 
as  at  K,  Fig.  300.  The  fixing  of  these  pumps  so 
exposed  is  subject  to  three  evils — namely,  the 
frost  of  winter,  theft,  and  the  possibility  of 
children  putting  things  into  the  barrel. 

Snotion  and  Rising  Main  Pipes  -  Size  of. 

It  is  important  that  the  suction  and  rising  main 
pipe  should  be  of  a  sufficient  diameter  to  allow 
the  water  to  pass  without  undue  friction ;  for 
instance,  suppose  tho  barrel  C,  Fig.  297,  to  be 

*  From  tbe  Burning  Xtma.  All  ruthts  reserved. 


tin.  diameter,  and  the  suction-pipe  I!  to  be  lin., 
by  working  the  handle  it  will  be  plain  that  the 
water  when  passing  through  the  lin.  suction- 
pipe  will  travel  16  times  faster  titan  through  the 
4in.,  and  at  the  expense  of  needle**  Iwbour, 
which  is  solely  caused  bv  friction.  This  i»»pt  to 
be  overlooked  by  most  plumbers,  but  it  is  of  more 
importance  than  is  generally  tuppostd.  In 
practice  it  may  bo  observed  that  the  pumps  which 
work  lightest  on  the  hand  are  the  tree  j  umps. 
Why  ?  Simply  because  their  bore  is  of  a  larger 
diameter,  and  as  a  rule  the  bucket  is  not  loo 
far  from  tho  surface  of  the  water  within  the 
well,  which  will  be  hereafter  spoken  of. 

All  suction-pipes  and  rising  mains  should  be 
at  least  one  half  the  diameter  or  one-fcurth  the 
area  of  the  barrel ;  that  is  to  say,  a  three-inch 
barrel  should  have  a  one  and  a  half  inch  suction- 
pipe,  and  if  of  a  very  long  length,  this  suction- 
pipe  should  be  larger.  Tho  same  rule  hold*  good 
for  double-acting  pumps,  as  each  tutm  I  fori  en  nr 
draws  the  water  at  different  intervale,  or,  in  other 
words,  alternately.  I  have  referred  to,  and  ex- 
plained tho  use,  size,  and  action  of,  the  air- 
chamber,  and  only  have  to  say  that  whenever  a 
sudden  jerk  is  felt  upon  the  lever,  or  a  chatter- 
ing or  thumping  noise  is  to  bo  heard  within  the 
pipes  of  a  pump,  whether  it  tie  upon  the  suction 
or  rising  main,  an  air-chamber  is  required,  and 
of  sufficient  size  to  prevent  this,  which  is  itue  to 
the  sudden  stopping  of  tho  advancing  column  of 
water  at  each  back-stroke  of  the  pump  (this  is 
not  so  much  felt  in  wheel  or  frame  pumps,  the 
action  being  regular).  Should  there  lie  an  sir- 
chamber  fixed,  it  is  prettv  certain  that  it  is  in  the 
wrong  placo.  The  air-chamber  should  bu  fixed 
as  near  to  the  pump  as  possible ;  it  may  be  that 
the  chamber  is  full  of  water  by  reason  of  the  air 
escaping  through  a  pinhole,  Ac,  in  the  material, 
or  it  may  be  caused  by  bad  brazing,  soldering, 
Ac. ;  or  perhaps,  as  I  once  found  one  in  the  well 
some  200  feet  deep  at  Fairfield  House,  lloinwy, 
fixed  upside  down.  This  latter  pump  rising 
main,  although  a  frame  or  wheel  pump,  was  u 
continual  nuisance,  on  account  of  its  bursting. 
The  plumber  who  fixed  the  pump  had  for  SOfntJ 
months  a  regular  repairing  job.  1  was  called 
in,  and  at  once,  on  discovering  the  chattel  ing, 
concluded  that  there  was  no  air-chamber .  hut 
there  was  !  I  inquired  if  it  leaked,  as  nn  uir- 
chamber,  if  leaky,  will  show  tho  water  running 
down  the  sides,  unless  the  leak  is  in  the  dip-pipe, 
which  is  a  thousand  chances  to  one  that  it  is  not. 
There  was  no  leakage.  1  knew  something  was 
wrong,  and  down  I  went.  Tho  air-chamber  was 
of  the  shape  shown  at  Y,  Fig.  201:  but  the  one 
shown  at  D,  Fig.  294,  is  tho  most  likely  to  be 
found  fixed  upside  down,  simply  because  the  top 
is  tho  largest,  and  many  London  phimbcrs, 
though  excellent  roof  and  closet  hands,  take  it 
for  granted  that  this  is  the  bottom,  and  argue 
tho  ]>oint  that  the  water  should  run  from  I:  to  A, 
on  amount  of  tho  taper,  which  at  first  sight 
seems  very  reasonable.  A  simple  methed  of 
ascertaining  whether  the  air-chamber  is  i  harped 
or  not  is  by  sounding  it,  or  by  pricking  a  small 
long  hole  (on  tho  lop),  say  with  the  end  of  a 
carpenter's  sharp  chisel,  or  the  point  of  a  pen- 
knife or  fino  bradawl.  This  I  did.  and  found  the 
air-chamber  to  he  full  of  water.  The  air-chamber 
was  cut  out,  when,  instead  of  tho  water  running 
out,  it  remained  full,  which  at  once  showed  that 
the  air-chamber  was  fixed  "wrong  way  about." 
If  you  turn  tho  air-chamber  A  0  C,  Fig.  294, 
upside  down,  you  will  see  that  the  water  cannot 
got  away,  because  the  dip-pipe  holds  it  up. 
When  you  get  thecylindrical-shapcdair-chaiulier, 
as  shown  at  Y  '/.,  rig.  294,  instead  of  the  conical, 
you  can  distinguish  the  top  from  the  bottom  by- 
pouring  a  little  water  into  it,  or  by  pushing  a 
stick  down  tho  one  end,  when  you  will  feel  the 
end  of  the  dip-pipe.  Thu  dip  is  always  the  same 
as  the  dip  of  the  l)-trap. 

( To  It  continued.) 


PE0FESS0E  TYNDALL  ON  LIGHT 
AND  THE  EYE. 

TX  commencing  the  third  of  his  six  Christmas 
I  holiday  lectures  on  "  Light  and  the  Eye,"  I'rof 
'fyudall  reminded  the  boys  and  girls  who  bad  as- 
sembled to  listen  to  his  familiar  chat  on  these  scien- 
tific topics,  that  tho  two  former  lectures  had  Iwn 
devoted  to  the  elucidation  of  certain  properties  of 
light.  That  day  they  had  to  examine  the  living 
optical  apparatus  hy  which  vision  is  produced.  In 
hts  last  lecture  ho  had  shown  them  how  images 
were  formed,  first  by  a  single  lens,  ard  then  by  a 
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combination  of  lenses.  Continuing  the  subject  of 
rninpound  lenses  for  a  short  space,  lie  would  make 
two  experiment*  with  a  solar  microscope.  To  some 
?ut  they  might  be  familiar,  but  they  would  be 


new  to  moat  of  them.  Iu  the  uorcle  they  saw  before 
them  there  was  first  o  len*  used  for  tho  purpose  of 
illumination,  then  came  the  picture  to  be  illu- 
minated, and  lastly,  the  lenses  which  produced  the 
raatly  magnified  image  of  that  picture.  The  im- 
mense powers  of  the  solar  microscope  would  r liable 
Uicm  to  see  how  the  minute  processes  of  crys- 
atiou  in  the  genesis  of  chloride  of  ammo- 
ind  decomposition  in  tlie  instance  of 
of  lead  were  carried  on.  The  demon- 
were  perfectly  successful,  and  as  the 
began  to  crystallise  in  the  former 
at,  and  in  the  latter  the  leaden  trees  or 
re  seen  dropping  their  f roods  into  the 
water  as  they  grow  too  heavy  to  stick  to  the 
magnetic  pole,  and  again  when,  on  the  reversal  of 
the  electric  current,  they  floated  away  in  misty 
filaments,  to  cluster  once  more  around  the  other 
platinum  wire  as  branches  of  a  new  stem,  there 
was  loud  clapping  of  hands.  The  whole  business. 
As  the  I. Thin,  r  did  not  forget  to  remind  his  young 
friends,  was  conducted  in  the  darkened  theatre, 
which  was  converted  into  a  veritable  camera 
rh  as  photographers  used.  His  own 
,  Mr.  Cottrell,  would  forthwith  be  photo- 
graphed before  their  eyes  by  Mr.  Murray.  The 
former  gentleman  accordingly  seated  himself  in 
front  of  the  lens,  and  was  illuminated  with  the 
oloctri:  light.  The  position  of  the  lens  was  pointed 
out,  as  well  as  that  of  the  screen  on  which  the 
linage  was  to  lie  formed,  and  due  reference  was 
made  to  the  inversion  of  the  image.  The  picture 
i  taken,  Mr.  Murray  was  allowed  to  enshroud 
self  in  his  dark  hood  to  develop  and  tlx  the 
negative.    In  a  very  short  space  of  time  the 

e'eture  was  thrown  upon  the  white  sheet  or  screen, 
r.  Tyndall  not  forgetting  to  point  out  that  since 
it  was  a  negative  picture  Mr.  Cottrell's  palish  face 
was  endowed  with  an  Ethiopian  hue.  To  occupy 
tho  spectators  while  the  imago  was  further  de- 
veloping, the  inverted  image  of  a  caudle  was  shown 
on  the  ground-gloss  screen  of  tho  photographer's 
camera,  wh  dice  Dr.  Tyndall  at  once  passed  to 
speak  of  what  he  described,  pointing  to  a  diagram 
giving  a  transverse  section  of  the  eye.  as  the  most 
wonderful  camera-obscura  of  all.  Ho  proceeded 
accordingly  to  give,  in  the  most  popular  style, 
an  account  of  its  various  parte— its  objects, 
its  lenses,  and  its  wondrous  living  screen,  the 
retina.  By  way  of  further  elucidation,  the  trans- 
verse section  of  the  <>rgun  of  vision  was  further 
shown  in  a  model.  This  done,  those  present  were 
summoned  to  thoroughly  grasp  ihe  conditions 
necessary  to  distinct  vision.  A  Urge  hnlt-nut  was 
flllisl  with  water  to  represent  an  artificial  human 
eye,  with  tracing-paper  behind  for  a  retina,  and  a 
thin  lens  iu  front.  A  pair  of  lighted  candles  pre- 
sented themselves  as  the  first  objects,  next  an  illu- 
minated wntch-foce,  the  hands  being  seen  to  turn 
round.  A  luminous  explanation  was  given  of  both 
short  uuil  long  sight,  and  of  the  means  bv  which 
the  errors  of  vision  thus  caused  might  be  rectified. 
The  lecturer,  in  illustratiou  of  tho  conditions  of 
distinct  vision,  drew  the  watch-face  nearer  to  the 
artificial  eye,  when  a  mere  blotch  vsa  all  that  was 
to  be  set  u  ou  the  retina,  but  on  scraping  the 
tracing-Jaipur  away  the  image  was  formed  behind 
it.  The  same  purpose  was  answered  by  introducing 
a  bi-convex  lens,  which  rendered  the  imago  per- 
fectly sharp.  By  dmv-ing  the  wntch-face  too  far 
from  the  nut,  there  was  again  a  blurred  image,  the 
focus  falling  within  the  nut.  The  introduction  of  a 
bi-ooucave  lens  changed  the  blurred  image  into  one 
aliarji  and  distinct,  thus  removing  the  defect.  The 
luminous  zone  surrounding  bi-concave  spectacles  on 
the  screen  was  due,  he  said,  to  the  divergence  of 
the  rays  which  was  caused  by  spectacle*  of  that 
kind.  His  own  spectacles  gathered  up  rays,  and 
produced  exceedingly  sharp  images  of  the  curl-  u- 
points.  Among  tho  illustrations  of  persistence  of 
visual  impressions  was  one  discovered  by  Dr. 
Tyndall  the  day  Isefore.  A  white  taper  was  passed 
i  a  beam  of  light,  when  a  luminous  circle  was 


Professor  Tyn doll's  fourth  lecture  dealt  with  the 
eye  as  a  sentient  apparatus,  one  capable  of  con- 
veying the  impressions  made  upon  it  to  the  brain, 
and  of  exciting  there  tho  sensation  of  light.  There 
was  a  colour  at  the  back  of  the  eye  called  the  visual 
purple.  This  purple  became  bleached  when  the 
image  of  an  illuminated  object  fell  u|K>u  the  eye, 
and  various  devices  had  been  a|rplicd  in  cases  of  the 
eye's  removal  from  its  socket  to  render  tho  image 
permanent.  Breaking  ground  now  upon  u  new 
portion  of  the  subject,  as  the  lecturer  said,  he  could 
not  do  better  than  repeat  the  experiment  of  the 
great  Sir  Isaac  Newton,  by  which  he  discovered  the 
nature  and  constitution  of  light.  Newton  made  a 
hole  in  a  window-shutter,  and  allowed  a  sunbeam 
to  pass  through  it  ami  stamp  itself  as  a  round  disc 
upon  the  opposite  wall.  He  then  placed  a  glass 
prism  iu  the  path  of  the  beam,  fully  expecting  to 
d  aside  by  refraction.  Wot  the 
:  that  the  refracted  image  would 


lie  white.  What  he  rally  saw,  as  a  repetition 
of  the  experiment  showed,  was  the  prismatic 
spectrum  with  its  seven  colours,  into  which 
white  light  had,  in  fact,  been  analysed.  Tho 
colours  they  saw  on  the  screen  were  red, 
orange,  yellow,  green,  blue,  indigo,  violet.  Be- 
cause a  prism  was  used  in  producing  them,  they 
were  commonly  styled  prismatic.  Newton  re". 
Mended  the  colours  in  various  ways,  and  always 
found  that  when  the  mixture  was  properly  made 
the  original  white  light  reappeared.  They  would 
follow  the  great  philosopher  in  the  synthesis,  as 
they  had  done  in  his  analysis :  and  to  make  0>e 
effect  more  plain  and  striking,  the  lecturer  allowed 
the  light  to  fall  from  a  slit  upon  the  prism,  instead 
of  from  a  hole,  and  without  going  further  ro blended 
the  colours  by  means  of  a  cylindrical  lens,  which, 
as  he  graphically  expressed  the  effect,  squeezed 
them  together,  producing  a  rectangle  of  perfectly 
white  light.  Next,  resorting  once  more  to  the  cir- 
cular aperture,  he  built  up  from  the  coloured  spec- 
trum an  image  of  the  carbon  points  of  the  electric 
light  which  produced  it.  Abandoning  now  the 
common  gloss  prism  for  Thollon's,  he  obtained  a 
far  more  brilliant  display,  leading  up  to  an  exami- 
nation of  how  the  colours  of  natural  objects — 
foliage,  (lowers,  grass,  and  dyes — were  produced. 
When  the  spectrum  fell  upon  a  rod-flannel  screen, 
they  saw  that  red  was  tho  only  colour  given  back 
bv  the  tlannel.  Wluit  became  of  the  other  colours  'r. 
Tnoy  had  been  drunk  in  or  absorbed,  which  was 
tho  scientific  term,  and  had  been  destroyed,  as  light, 
by  the  flannel.  Tho  red  light  plunged  into  the 
flannel,  struck  on  its  fibres,  and  was  reflected  back 
to  the  eye.  The  fibres  of  the  flannel  were  transparent 
to  the  red,  and  reflected  tho  red,  while  the  same  fibres 
were  opaque  to  all  the  other  colours  of  the  spectrum. 
This  was  the  universal  rule.  A  coloured  body 
always  sent  back  to  the  eye  the  particular  light  to 
which  it  was  transparent,  aud  no  matter  how  vivid 
the  light  might  be,  bodies  not  transparent  to  it 
appeared  black  when  the  light  fell  upon  them.  Dr. 
Tyndall  then  produced  on  the  screen  a  brilliant 
circle  of  red  light,  to  wliich  he  exposed  in  succession 
a  red,  a  green,  and  a  blue  disc.  What,  ho  asked, 
must  be  the  result  i  There  was  neither  green  nor 
blue  light  in  the  red  circle.  Hence,  the  light  giving 
the  green  and  blue  discs  their  colour  was  wanting. 
How,  then,  must  theso  appear  when  the  red  light 
and  no  other  fi  ll  upon  them  f  Tho  green  and  blue 
showed  black,  red,  ou  the  contrary,  being  redder 
tlian  ever.  On  the  removal  of  the  red  glass  tin 
blackness  at  once  vanished,  being  replaced  by  th 
true  colour. 


THE  EAR  IN  HEALTH  AND 
DISEA8E. 

DIt.  II.  .1.  ULAIIt  CTXXrXOnAME.  Super- 
intendent of  Statistics  in  the  Registrar- 
Ucneral's  Department,  delivered  a  lecture  on  "  The 
Ear  iu  Health  and  Disease,"  before  the  Edinburgh 
Health  Society  on  Saturday  last.  Diseases  of  the 
ear,  tho  lecturer  remarked,  were  of  very  frequent 
occurrence.  Their  consequences  were  often  very 
serious,  affecting  the  comfort  of  the  patient,  his 
social  pleasures,  his  local  relations,  his  success  in 
business,  his  intellectual  development,  and  even  tho 
duration  of  his  life.  It  was,  perhaps,  unfortunately 
somewhat  true,  that  the  very  frequency  of  ear 
diseases  and  of  dcafne**  not  very  severe,  were  apt 
to  make  people  affected  with  them,  especially  if  no 
pain  resulted,  careless,  and  induced  them  not  to 
think  anything  about  the  matter.  This  was  a  very 
great  mistake,  because  affections  of  the  ear  ought  to 
tic  attended  to  at  once,  as  not  a  few  deatlis  every 
year  occurred  from  dUcose  of  the  brain  and  its 
covering,  which  sprung  in  the  first  instance  from 
affection*  of  the  ear.  After  descriluiig  the  anatomy 
of  the  ear,  and  explaining  the  physiology  of  hearing 
mid  sound,  the  lecturer  pawed  to  speak  of  the 
disease  of  the  car.  Tho  car  flattened  against  the 
head,  he  remarked,  was  duo  to  pressure ;  and  this 
form  of  ear  disease  was  more  common  to  women, 
and  was  due  to  the  wearing  of  the  cap  aud  bonnet 
string*.  It  teudi-d  to  close  up  the  outer  tube,  so 
that  the  wax  which  formed  in  the  ear  could  not 
escape.  The  covering  of  the  ear  with  anything 
ham  upon  it  ought  consequently  to  be  avoided 
Growths  might  occur  in  the  ear  by  the  wearing  of 
ear-rings,  and  small  inflammation,  resulting  from 
piercing,  sometimes  attacked  tho  lobe  of  the  ear, 
in  which  abscesses  were  apt  to  form.  If  these 
should  occur,  the  best  thing  to  do  was  to  apply 
a  little  piece  of  wet  lint.  Referring  to  frost- 
bite, he  said  that  the  circulation  in  the 
ear  not  being  so  strong  as  in  other  parts  of 
the  body,  it  was  liable,  when  exposed,  to 
become  dead  and  white-looking,  and  frozen.  In 
such  a  cose  heal  or  even  warmth  should  not  be 
applied,  as  reaction  took  place  too  quickly.  What 
was  needed  was  gentle  friction  at  first.  A  blow 
ou  the  ear  might  cause  the  rupture  of  a  blood- 
vessel and  great  swelling,  and  a  form  of  skin  disease 
frequently  attacked  the  ear.  When  so  affected  it 
was  red,  and  sometime*  moist  aud  very  itchy,  and 
rubbing  or  a  stroke  only  tended  to  increase  the 


inflammation.  In  the  early  stage*  of  this  affection, 
cleansing  waa  necessary— washing  with  soap  and 
warm  water,  fulling  the  ears,  which  was  not 
uufrequcntly  dune  as  a  punishment  to  young  child- 
ren, should  in  no  case  be  resorted  to,  as  it  was 
often  attended  with  serious  injury.  Inflammation, 
and  even  disease  of  the  bone  might  result,  and  in 
this  way  cause  the  death  of  young  people.  Defl- 
cency  of  wax  wo*  considered  by  many  a  cause  of 
deafness,  hut  it  waa  not  so  ;  and  in  all  uding  to  this 
subject,  the  lecturer  strongly  impressed  upon  bis 
hearers  that  pricking  of  the  ear  with  a  pin,  or  any- 
thing else,  often  caused  great  injury  being  done  to 
tho  drumhead,  which  caused  doa/tiea*.  There  were 
two  ciivitir*  in  the  body  into  which  a  pin  should  not 
bo  put — namely,  the  mouth  an.l  the  car.  For  ex- 
cess or  hardening  of  the  wax,  which  sometime*  wa* 
accompanied  by  noises  in  the  head,  pains,  and 
deaf nees,  an  easy  remedy  was  to  be  found  in  the  use 
of  the  mrringe  with  a  little  tepid  water.  If  they 
found  the  wax  hardening,  a  little  clean  water,  or 
with  a  little  soda  in  it,  might  bo  put  into  the  ear, 
and  when  any  foreign  bodies  got  into  the  ear,  the 
simplest  treatment  was  the  use  of  the  syringe. 
When  insects  got  into  the  ear,  generally  causing 
intense  pain .  a  little  warm  water,  or  a  drop  or  two 
of  oil,  should  be  dropjied  in.  If  this  were  not 
effectual,  the  svringe  must  again  be  used.  The  best 
way  of  treating" boils  in  the  outer  tube  of  the  ear  was 
to  fill  the  ear  with  warm  water  from  a  spoon,  or 
squeeze  it  from  a  sponge,  but  poulticing  ought  to 
be  avoided.  To  prevent  injury  to  the  ear  when 
bathing,  and  especially  when  'diving,  it  was  a 
very  good  plan  to  place  a  small  bit  of  wadding 
in  the  car.  Alluding  to  the  drumhead  being  often 
ruptured  by  loud  sounds,  the  lecturer  pointed  oat 
that  the  opening 


of  the  mouth,  a*  was  done  by 
through  the  air-valve*  in  the 


reach  the  ear  through 
throat  connected  with  the  car,  at  the  same  time  as 
it  entered  by  the  tube  of  the  ear,  and  the  effect  of 
the  ware-sound  was  thus  equalised  and  prevented 
injury.  Speaking  of  the  offoct  of  blows  on  the  side 
of  the  head  and  ear,  he  advised  parents  and 
teachers  never  to  apply  to  a  child  that  form  of 
punishment.  If  punishment  was  actually  neces- 
sary it  was  better  to  go  lower  down.  When  injury 
to  the  drum  resulted  from  picking,  the  best  plan 
was  to  leave  it  alone,  and  not  to  put  in  any  drops. 
Iteferring  next  to  diseases  in  the  middle  ear,  Dr. 
Cunningname,  speaking  of  running  cars,  said 
the  disease  was  situated  behind  tie  ear,  and, 
on  account  of  the  close  contact  with  the 
brain,  was  exceedingly  dangerous,  as  inflam- 
mation so  early  set  iu.  One  cause  of  this  disease 
was  often  the"  dregs  of  scarlet  fever,  and  he 
pointed  out  how  extremely  essential  it  was 
to  gire  careful  attention  to  the  car,  especially  if  the 
child  complained  of  pains  in  the  head  or  ears. 
Another  result  of  this  inflamed  condition  wo*  the 
presence  of  growths.  These  never  occujtihI  except 
as  a  consequence  of  running  cars ;  so  by  attending 
to  the  one  they  mipjht  prevent  the  other.  Ho  re- 
commended cleanliness,  the  washing  out  of  the  ear 
with  tepid  water,  and  the  use  of  the  syringe  to  pre- 
vent matter  accumulating.  Tho  most  common  cans* 
of  deafness  was  the  result  of  cold,  perhajis  neglected 
as  not  being  serious ;  and  as  one  means  of  jirevent- 
iug  this  draught*  ought  to  lie  avoided.  In  conclusion, 
cleanliness  was  recommended  us  a  means  of  taking 
care  of  the  cars,  and  mothers  were  counselled  not 
to  twist  up  the  end  of  a  towel  rind  force  it  into  their 
cliildren's  ears,  as  what  could  lie  removed  by  the 
cud  of  the  little  fiuger  was  sufficient.  Ou  the 
subject  of  deaf  mute*,  Dr.  Cunningham*  highly 
upproved  of  the  Herman  method  of  training  them 
by  labial  or  Up  speech  to  make  them  useful  members 
of  society.   


DYNAMO  ELECTRIC  MACHINERY.— 
IL* 

By  Prof.  R.  P.  Tnoirrsos,  T1..V.  D  Sc. 
Relation  of  Speed  to  Power. 

THEOltY  show*  that,  if  the  intensity  of  tho 
magnetic  field  Ixi  constant,  the  electromotive 
force  should  be  proportional  to  the  speed  of  the 
machine.  Numerous  experiments,  by  many  differ- 
ent workers,  have  shown  that  this  is  true,  within 
certain  limits,  for  those  machines  in  which  the  field 
magnet*  are  independent  of  tho  main  circuit,  that 
is  to  say,  for  magneto  and  separately -excited 
dynamo*.  It  is  not,  however,  quite  exact,  unless 
the  resistance  of  the  circuit  be  increased  pro- 
portionately to  the  speed,  because  the  current  in  the 
coils  itself  reacts  ou  the  magnetic  field,  and  alters 
the  distribution  of  the  lines  of  force,  Tho  con- 
sequence of  this  reaction  is  that,  firstly,  the  piwtinu 
of  the  11  diameter  of  commutation  "  is  altered ;  and, 
secondly,  the  effective  number  of  line*  of  force  is 
reduced.  So  that,  with  a  constant  resistance  in 
circuit,  the  electromotive  force,  and  therefore  the 
current,  are  slightly  less  at  high  speeds  than  the 
proportion  of  the  velocities  would  lead  one  to  ex- 
pect. Since  tho  product  of  currant  into  electro- 
motive force  gives  a  number  proportional  to  the 
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electric  work  of  the  machine,  it  follows  that,  for 
ntly  excited "  machines,  the  electric 
in  given  time  is  nearly  proportional  to 
the  square  of  the  spaeiL  and  the  work  drawn  from 
the  steum -engine  will  bo  similarly  proportional  to 
the  square  of  the  tpoed. 

In  self -excitag  .machines,  whether  "serie*"  or 
"  shunt  "  in  their  arrangements,  a  wholly  different 
law  obtains.  If  the  Iron  uf  the  tirld-magnct»  be 
not  magnetised  near  to  saturation,  then,  since  the 
increase  of  current  consequent  on  increase  of  speed 
produces  a  nearly  proportional  increase  in  the 
strength  of  the  magnetic  Held,  this  increase  will  re- 
act on  the  electromotive  force,  and  cuuso  it  to  be 
proportional  more  nearly  to  the.  square  of  the 
Telocity,  which  again  will  cause  the  current  to  in- 
Osjb  in  like  proportion.  But  since  tho  mognetisa* 
hon  of  the  iron  is,  even  when  far  from  saturation 
point,  not  exactly  proportional  to  the  magnetising 
force,  but  something  it  is  in  practice  found  that 
the  electric  work  of  the  machine  is  not  |iroportionaJ 
to  the.  fourth  power  of  the  speed,  is  not  even  pro- 
portional to  the  third  power  of  the  speed,  but  to 
*om<  thing  slightly  less  than  the  latter. 

As  mechanical  considerations  forbid  too  high  a 
Telocity  in  the  moving  parts,  it  is  clear  that,  if  there 
be  a  limiting  speed  at  which  it  is  safe  to  run  anv 
given  armature,  tho  greatest  amount  of  work  will 
be  done  at  that  speed  by 

able,  namely, 
of  steel. 

Field-Magnets. 

The  coils  of  tho  field-magnets  of  a  dynamo  can- 
not be  constructed  of  no  resistance.  They,  there- 
fore, always  waste  some  of  the  energy  of  the 
currents  in  heat.  It  has,  therefore,  been  argued 
that  it  cannot  be  economical  to  use  electro-magnets 
in  comparison  with  permanent  magnets  of  steel, 
which  have  only  to  be  magnetised  once  for  all. 
Nevertheless,  there  are  certain  considerations  which 
tell  in  favour  of  eloctro-magnets.  Foreoual  power, 
their  prime  cost  is  less  than  that  of  steel  magnets, 
which,  moreover,  are  not  permanent,  but  require 
remagnctising  at  intervals.  Moreover,  aa  we  have 
seen,  from  the  fact  that  there  is  a  limiting  velocity 
at  which  it  is  safe  to  run  a  machine,  it  is  important, 
in  order  not  to  have  machines  of  needlessly  great 
size,  to  use  the  most  powerful  field-magnets  possible. 
But  if  we  do  not  get  our  magnetism  for  nothing, 
and  And  it  more  convenient  to  spend  part  of  our 
current  upon  the  electro-magnet*,  economy  dictates 
that  we  should  so  construct  them  tliat  their  magnet- 
ism may  cost  us  its  littte  as  possible.  To  magnetise 
a  piece  of  iron  requires  the  expenditure  of  energy  : 
but  when  once  it  is  magnetised,  it  require*  no 
further  expenditure  of  energy  {save  tho  slight  loss 
by  heating  in  the  coils,  which  may  be  reduced  by 
making  the  resistance  of  the  coils  as  little  as 
possible)  to  keep  it  so  magnetised,  provided  the 
magnet  is  doing  no  work.  Even  if  it  lie  doing  no 
work,  if  tho  current  flowing  around  it  be  not  steady, 
there  will  be  leas.  If  it  do  work,  say,  in  attracting 
a  piece  of  iron  to  it,  then  there  is  an  immediate  and 
corrcapontluig  call  upon  tho  strength  of  tho  current 
in  the  coils,  to  provide  the  needful  energy.  Thia 
point  may  be  illustrated  by  tho  following  experi- 
ment :— Let  a  current  from  a  steady  source  (see 
Fig.  14)  past  through  an  incandescent  lamp,  and  also 
through  an  electro-magnet,  whose  cores  it  magnet- 
ise*. When  once  established,  the  current  is 
perfectly  steady,  and  none  of  its  energy  i»  wasted 
on  the  magnet  (save  the  negligible  trifle  due  to  the 
resistance  of  the  oils).  But  if  now  the  magnet  is 
allowed  to  do  work  in  attracting  an  iron  liar  towards 
itself,  the  light  of  tho  lamp  is  seen  momentarily  to 
fade.  When  tho  iron  bar  is  snatched  uwnv,  the 
light  exhibits  a  momentary  increaae  ;  in  each  caw 
resuming  its  original  intensity  when  the  motion 
censes.  Now,  in  a  dynamo  where,  in  many  cases, 
there  are  revolving  parts  containing  iron,  it  is  of 
importance  that  the  approach  of  a  recession  of  the 
iron  parts  should  not  produce  such  reactions  aa  these 
in  the  magnetism  of  the  magnet.  Large,  slow-act- 
ing field-magnets  are  therefore  advisable.  Tho 
following  point*  embody  the  conditions  for  attaining 
the  end  desired. 

a.  Tho  body  of  tho  field-magnet*  should  be  solid. 
Even  in  the  iron  itself  currents  arc  induced,  and 
circulate  round  and  round  whenever  the  strength  of 
the  magnetism  is  altered.  The  self-induced  currents 
tend  to  retard  all  changes  in  the  degree  of  magneti- 
sation. They:  are  stronger  in  proportion  to  tho 
square  of  the  diameter  of  the  magnet,  if  cylindrical, 
or  to  it*  area  of  cross-section.  A  thick  magnet  will, 
therefore,  be  a  slow-acting  one,  and  will  steady  tho 
current  induced  in  it*  field. 

A.  Use  magnet*  having  in  them  plenty  of  iron.  It 
is  important  to  have  a  sufficient  mass,  that  satura- 
tion may  not  be  too  soon  attained. 

c.  Use  the  softest  possible  iron  for  field-magnets, 
not  because  soft  iron  magnetises  and  demagnetise* 
'  ker  than  other  iron  (that  is  here  no  advantage) ; 
because  soft  iron  has  a  higher  magnetic 
susceptibility  than  other  iron— is  not  so  soon 


d.  Use  long  magnets, 
i  to  steady  til 


Again,  the  use  of  long 


to  steady  the  current.  A  long  magnet  takes  a  longer 
time  than  a  short  mugnet  to  magnetise  and  de- 
magnetise. It  costs  more  than  a  short  magnet,  it  is 
true,  and  requires  more  copper  wire  in  the  exterior 
coil ;  but  the  copper  wire  may  bo  made  thicker  in 
proportion,  and  will  offer  less  resistance.  The 
magnetism  so  obtained  should  be  utilised  aa  directly 
as  possible,  therefore 

t.  Place  tho  field-magnet*  or  their  pole-piece 
aa  close  to  the  rotating  armature  aa  is  compatible 
with  safety  in  running. 

f.  Avoid  edges  and  corners  on  the  magnets  and 
pole-pieoes  if  you  want  a  uniform  field.  The  laws 
of  distribution  of  the  magnetic  lines  of  force  round 
a  pole  are  strikingly  akin  to  those  of  the  distrilmtion 
of  electrification  over  a  conductor.  We  avoid  edges 
and  point*  in  the  latter  ease,  and  ought  to  do  in  the 
former.  If  tho  field-magnet*  or  their  pole- piece* 
have  sharp  edges,  the  field  cannot  be  uniform,  and 
some  of  the  lines  of  force  will  run  uselessly  through 
the  space  outside  the  armature  instead  of  going 
through  it.  Theoretically,  the  very  best  form  to 
give  eternally  to  a  magnet  is  that  of  the  curves  of 
the  magnetic  lines  of  force. 

}.  Reinforce  the  magnetic  field  by  placing  iron, 
or  better  still,  electro-magnets,  within  the  rotating 
armature.  In  many  eases  this  is  done  by  giving 
the  armature  coils  iron  cores  which  rotate  with 
them;  in  other  cases,  the  iron  cores,  or  internal 
masse*  are  stationary.  In  the  former  case  there  is 
Ices  by  heating  :  in  the  latter,  there  are  structural 
difficulties  to  tie  overcome.  Siemens  ha*  employed 
a  stationary  mass  within  hisrotatingdnim-armature. 
Internal  electro- magnets  si  rring  the  function  of 
concentrating  tho  magnetism  of  the  field,  and  of  so 
providing  a  continuous  magnetic  circuit,  have  been 
used  by  L/ml  Elphinstone  and  Mr.  Vincent.  A 
similar  device  obtains  in  Sir  W.  Thomson's  "roouse- 
mill  '*  dynamo,  and  in  Jiirgeuscn's  dynamo. 

h.  In  cases  where  a  uniform  magnetic  field  is 
not  desired,  but  where,  as  in  dynamos  of  the  second 
class,  the  field  must  have  varying  intensity  at 
different  points,  it  may  be  advisable  specially  to  use 
edges  or  points,  so  as  to  con- 


Held 
centra  te 


field  at  certain  region*. 
Fole-Flece*. 


i.  The  pole-piece*  should  lie  heavy,  with  plenty 
of  iron  in  them,  for  isaaou*  similar  to  those  urged 
above. 

/.  The  pole-pieoes  should  be  of  shapes  really 
adapted  to  their  functions.  If  intended  to  form  a 
single  approximately  uniform  field,  they  should  not 
extend  too  far  on  each  side.  The  distribution  of  the 
electromotive  force  in  the  various  sections  of  the 
coils  on  the  armature  depends  very  greatly  on  the 
shape  of  the  pole-pieces. 

k.  Pole-pieces  should  be  constructed  so  as  to 
avoid,  if  possible,  the  generation  in  them  of  useless 
Foucault  currents.  The  only  way  of  diminishing 
to**  from  this  source  is  to  construct  them  of  lamina?, 
built  up  so  that  the  mass  of  iron  is  divided  by  planes 
in  a  direction  perpendicular  to  tho  direction  of  the 
current*,  or  of  the  electromotive  force*  tending  to 
start  such  currents. 
/.   If  the  bed-plate*  of  dynamo*  are  of  cast-iron, 

►  not 
pole 

to  pole  of  tho  field -magnets.  Masses  of  bras*,  rinc, 
or  other  non-magnetic  metal  may  be  interposed  j 
but  are  at  beet  a  poor  resource.  In  a  well-de- 
bo  no  need  of  such 


id-plate*  of  uyn 
rare  should  be  token  that  these  bed-plates  do  not 
short-circuit  the  magnetic  line*  of  force  from 


signed  dynamo, 
devices. 

Field-Magnet  Ooila. 

m.  In  order  to  be  of  the  greatest  possible 
service,  the  coils  of  the  field-magnets  should  be 
wound  on  most  thickly  at  tho  middle  of  the  magnet, 
not  distributed  uniformly  along  its  length,  nor  yet 
crowded  about  its  poles.  The  reason  for  this  is 
two-fold.  Many  of  the  lines  of  force  of  a  magnet 
14  leak  out "  from  the  sides  of  the  magnet  before 
reaching  it*  poles,  where  they  should  all  emerge  if 
the  mas*  of  the  magnet  were  perfectly  equally 
magnetised  throughout  it  whole  length.  Internally, 
the  magnetisation  of  tho  magnet  is  greatest  at  it* 
centre.  At,  or  near  the  centre,  therefore,  place  the 
magnetising  coils,  that  the  line  of  force  due  to  them 
may  run  through  as  much  iron  as  possible.  The 
second  reason  for  not  placing  the  coils  at  the  end 
is  this  ;  any  external  influence  which  may  disturb 
the  inague tiA to  of  a  magnet,  or  affect  the  distrihU' 
tion  of  its  lines  of  force,  affect*  the  lines  of  force  in 
the  neighbourhood  of  the  pole  fax  more  than  those 
in  any  other  region.  It  is  for  this  reason  that  in 
Hell's  telephones,  where  it  is  desired  to  make  a 
magnet  most  sensitive  to  variations  in  intensity, 
the  coils  are  fixed  on  at  the  pole.  In  the  field- 
magnet  of  a  dynamo,  on  the  contrary,  where  tho 
magnet  is  wanted  to  be  as  steady  and*  constant  as 
possible  in  its  magnetic  power,  the  coils  should  not 
be  placed  on  the  poles. 

N.  The  proper  resistances  to  give  to  the  field- 
magnet  coil*  of  dynamos  have  been  calculated  by 
Sir  Win.  Thomson,  who  ha*  given  the  following 
results : — 

For  "  Beiies  Dynamo,"  make  tho  resistance  of 
tho  field-magnets  11 


with  the  resistance  of  the  external  circuit.  Tho 
ratio  of  the  waste  by  heating  in  the  machine,  to  the 
total  electric  work  of  the  machine,  will  be— 
waste:  _     Rat  +  Ra 
total  work 


Km  +  IU "  t  Rx 


and 


useful  work 
total  work 


Km  +  IU  +  Kx 
where  Rlt  is  the  resistance' of  the  magnets. 
It*  ,,  „       of  the  armature, 

Rx  „  „      of  the  external  circuit. 

For  a  "Shunt  Dynamo,"  the  rule  is  different. 
The  best  proportions  are  when  such  that 

■  «/"  Km  IU,  or  that 


Km  ss 


lit. 


also  the  ratio  of  useful  work  is  ;— 
useful  work  _  1 
total  work 


1  +  1 


V 


lu 

Km 


An  example  of  the  Latter  may  bo  of  advantage. 
Supp.-se  it  was  wished  that  tho  waste  should 
not  bo  more  tliau  10  |».t  cent,  of  the  useful 
work,    tho  ratio   of  tho  formula  mutt  equal 

tf,  or  1  -  lx\,.    Hence        Sj|  must  equal  A; 

orRM,  the  resistance  of  the  field-magnets,  must  be 
400  times  IU,  that  of  the  armature. 


o.  Theory  dictate*  that  if  iron  is  employed  in 
armatures,  it  must  be  slit  or  laminated.  BO  as  to 
prevent  the  generation  of  Foucault  currents.  Such 
iron  cores  should  be  structurally  divided  in  planes 
normal  to  tho  circuits  round  which  electromotive 
force  is  induced ;  or  should  be  divided  iu  planes 
parallel  to  the  lines  of  force  and  to  tho  direction  of 
the  motion.  Cores  built  up  of  varnished  iron  vajre, 
or  of  thiti  disc*  of  sheet-iron  separated  by  varnish, 
asbestos  paper,  or  mica,  partially  realise  the  required 
condition. 

p.  Armature  cores  should  be  *o  arranged  that  tho 
direction  of  polarity  of  their  magnetisation  is  never 
abruptly  reversed  during  their  rotation.  If  this 
precaution  is  neglected,  the  cores  will  be  heated. 

Armature  Coils 

g.  All  needles*  rcsistaxce  should  be  avoided  in 
armature  coils,  as  hurtful  to  the  efficiency  of  the 
machine.  Tho  wires  should  therefore  be  "as  short 
and  as  thick  us  is  consistent  with  obtaining  tho 
requisite  electromotive  force,  without  requiiing  an 
undue  speed  of  driving. 

r.  Tho  wire  should  1*  of  the  very  best  electric 
conductivity.  The  conductivity  of  good  copper  is 
so  nearly  equal  to  that  of  silver  (over  9ti  per  ccut.), 
that  it  is  not  worth  while  to  use  silver  wires  in  tho 
armature  coils  of  dynamos. 

$.  In  cases  where  rods  or  strip*  of  copper  are  used 
instead  of  mere  wires,  care  must  be  taken  to  aToid 
Foucault  currents  by  laminating  such  conductors, 
or  slitting  them  in  plane*  parallel  to  the  electro- 
motive force  ;  that  is  to  say.  in 
to  the  lines  of  force,  and  ' 
rotation."* 


to  the  lines  of  force,  and  to 
tation."* 

f.  In  dynamos  of  the  first 


ss,  when  uaed  to 
generate  currents  in  one  direction,  since  the  current* 
generated  in  tho  coils  are  doing  half  their  motion 
inverse  to  those  generated  during  the  other  half  of 
their  motion,  a  commutator  or  a  collector  of  some 
kind  must  be  used.  Iu  any  single  coil  without  a 
commutator,  the  alternate  currents  would  be 
generated  in  successive  revolutions,  if  the  coil  were 
destitute  of  self-induction  currents,  whose  variations 
may  be  graphically  expressed  by  recurring  sinusoidal 
curve,  such  as  Fig.  10.  But  if  by  the  addition  of  a 
of  a  simple  split-tube  commutator  the  alternate 
halves  of  these  currents  are  reversed,  so  as  to  rectify 
their  direction  through  the  rest  of  the  circuit,  tho 
resultant  current*  will  not  be  continuous,  but  will 
be  of  one  sign  only,  as  shown  in  Fig.  1 1,  there  be- 
ing two  current*  generated  during  each  revolution 
of  the  coil.  If  two  coils  are  used,  at  right-angles 
to  each  others'  planes,  so  that  one  comes  into  the 
position  of  best  action,  while  the  other  is  in  tho 
position  of  least  action  (one  being  normal  to  the 
lines  of  force,  when  tho  other  is  parallel  to  them), 
aud  their  actions  be  superposed,  the  result  will  bo, 
as  shown  in  Fig.  12,  to  give  a  current  which  is 
continuous,  but  not  steady,  having  four  slight  un- 
dulations per  revolution.  If  any  number  of  separate 
coils  are  used,  and  their  effects,  occurring  at  regular 
intervals,  be  superposed,  a  similar  curve  will  bo 
obtained,  but  with  summits  proportionately  more 
numerous  and  less  elevated.  When  the  number  of 
coils  used  is  very  great,  and  the  overlapping*  of 
the  curves  still  more  complete,  the  row  of  summits 
will  form  practically  a  straight  line,  or  the  wholo 
current  will  bo  ] 


rlinmiatrag 
t  rase*,  fur 


ob-erwd  that  til 
different. 


rule  fa 


nmira»>  sod  Ihcir  paltr-picccs,  ionnoWDfr  iron 
cons,  and  for  swnsr  conductor,  ia  the  aruutu 
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i.  The  rotating  armature  coil,  ought  therefore  to 
divided  into  a  Urge  numlwr  of  net-limn,  each 

coming  iii  regular  succession  into  the  position  of 

bent  action. 


r.  If  these  i 
each  other,  each 
mu»t  hare  its 


,  or  coils,  are  independent  of 
*xal  pair  of  coils, 
li  they  arc  not 


t*t  CIO. 


independent,  l>ut  are  wound  on  in  continuous 
connection  all  round  the  armature,  a  collector  is 
needed,  consisting  of  parallel  metallic  bars  as 
numerous  a*  the  sections,  each  bar  communicating 
with  the  end  of  one  section  and  tlio  beginning  of 
thu  next. 

u>.  In  any  ease,  the  connections  of  iiuch  section* 
and  of  the  commutator,  or  collectors,  should  be 
symmetrical  round  the  axis ;  for  if  not  symmetrical, 
the  induction  will  be  unequal  in  the  parts  that 
successively  occupy  the  name  ]io»itiouj  with  reiipect 
to  th"  field- magnets,  giving  rise  to  inequalities  in 
the  electromotive  force,  sparking  at  the  corainutati 
or  collector,  or  other  irregularities. 

x.  In  the  case  where  the  coil*  are  working  in 
**ries,  it  is  advantageous  to  arrangu  the  commutator 
to  cut  out  the  coil  that  is  in  the  position  of  least 
action,  as  the  circuit  is  thereby  relieved  of  the 
resistance  of  an  idle  coil.  Rut  no  such  coil  should 
lie  short -circuited  to  cut  it  out.  In  the  case  where 
1  ir  .i  i -  •.<  i king  ii  nai  illol.  i  utting  out  an  i  lie 
coil  increases  the  reaurtance.  but  may  be  advisable 
to  prevent  heating  from  waste  currents  tra venting 
it  from  the  active  coils. 

y.  In  the  cue  of  pole-armature*,  the  coils  should 
1 .  •  wound  mi  the  pott*  rather  than  on  the  middles  of 
the  profiting  cores;  sinoe  the  variations  in  the 
inducod  magnetism  are  most  effective  at  or  near 
the  poles.    (Sec  I  >rj). 

t.  Sine  >  it  is  impo  ssible  to  reduce  tlie  resistance  of 
the  armxtiiru  coils  to  *ero,  it  is  impossible  to  pre- 
vent heat  lieing  developed  in  those  coils  during  their 
rotation  ;  hence  it  is  advisable  that  the  coils  should 
ho  wound  with  air-spaces  in  some  way  between 
them,  that  they  may  be  cooled  by  ventilation. 

««.  The  insulation  of  the  armature  coils  should 
be  insured  with  particular  care,  and  should  be 
carried  out  as  far  as  possible  with  mica  and  asbestos, 
or  other  material*  not  liable  to  be  melted,  if  the 


it  is  probable  that  the  carriers  of  the  one 
isc  act  as  inductors  to  th©  other. 
The  two  sectors,  situated  on  the  same  diameter 
of  each  disc,  are  twice  in  each  revolution  momen- 
tarily placed  in  metallic  connection  with  one 
another  by  a  pair  of  tine  wire  brushes  attached  to 
the  ends  of  a  curved  rod,  supported  at  the  middle 
of  its  length  by  one  of  the  projecting  emls  of  the 
fixed  spindle  upon  which  the  discs  rotate,  the  brass 
sector-shaped  plate*  just  grazing  the  tip.  of  the 
brushes  as  they  pass  them. 


they  pass 

The  position  of  the  two  pairs  of  brushes  with  re 
spect  to  the  fixed  collecting  combs,  and  to  one 
another,  is  variable,  as  each  pair  is  capable  of  being 
rotated  on  the  spindle  through  a  certain  angular 
distance ;  and  there  is,  as  in  the  case  of  the  collecting 
commutator-brushes  of  dynamo-electric  apparatus, 
one  position  of  maximum  efficiency.  This  position 
in  the  machine  we  are  now  describing  appears  to  bit 
when  the  brushes  touch  the  discs  on  diameters 
situate  about  4-V  from  the  collecting  combs,  and  90' 
from  one  another.  To  make  this  clear,  let  us  sup- 
|>o*e  the  twelve  sector-shaped  plates  to  be  numbered 
round  like  the  hours  of  a  clock,  from  I.  to  XII., 
then  opposite  plates,  such  as  XII  and  VI.,  X.  and 
IV..  VIII.  and  It.,  if  on  the  front  disc,  would  be 
momentarily  connected  together  when  passing  the 
diameter,  juiuiug  a  point  mid-way  between  X.  and 
XI.  and  IV.  and  V.  on  a  clock-face  ;  and,  if  on  the 
back  disc,  they  would  bu  connected  when  passing 
between  I.  and  II.,  and  VII.  and  VIII. 

The  fixed  conductors  cou.ti.it  of  two  forks  fur- 
nished with  collating  combs  directed  towards  ono 
another  and  towards  tho  two  discs  which  rotate 
between  them,  the  position  of  the  two  forks,  which 
are  supported  ou  ebonite  pillars,  being  along  the 
horizontal  diameter  of  the  dues.  To  these  collect- 
ing combs  aro  attached  the  terminal  electrodes 
whose  distance  apart  can  be  varied  by  tho  two 
projecting  ebonite  handles  shown  in  the  illustration. 

The  presence  of  these  collecting  combs  appears  t  o 
piny  no  part  in  the  action  of  the  apparatus  except 
to  convey  the  electric  charge  to  what  may  be 
termed  the  external  circuit,  for  the  inductive  action 
of  the  machine  is  quite  as  rapid  and  as  powerful 
when  both  collectors  are  removed,  and  nothing  is 
left  but  the  two  rotating  discs  and  their  respective 
c  intact  or  neutralising  brushes,  the  whole  ap- 
paratus bristling  with  electricity,  and  if  viewed  in 
the  dark  presenting  a  most  beautiful  appearance, 
being  literally  bathed  with  luminous  brush  dis- 
.  Iiarges 

It  is  one  peculiarity  of  this  interesting  machine 
that  it  is  only  with  the  greatest  difficulty  that  the 
polarity  of  its  electrodes  can  be  reversed,  and  in 
this  respect  it  has  a  very  dociiied  advantage  over 
most  of  tho  induction  machines.  It  is  difficult  to 
account  satisfactorily  for  the  exceptionally  high 
efficiency  of  the  apparatus,  which  is  eonsideruhly 
more  powerful  than  a  Voss  machine  of  equal  size 
and  of  much  greater  weight  (for  in  the  first  experi- 
mental machines  which  Mr.  Wimshurst  has  con- 
structed for  himself  the  extreme  lightness  is  most 
remarkable).  With  a  machine  of  the  sue  we  hove 
described,  which  is  shown  in 


(7"o  be  continued.) 


WIMSHURSTS  INFLUENCE 
MACHINE. 

,/~\N  p.  153  we  illustrated  and  described  a 
\l  multiplate  electrical  induction  machine,  do- 
vi sod  and  constructed  by  Mr.  Jas.  Wimshurst,  of  the 
Board  of  Trado.  That  gentleman  lias  now  added 
to  his  reputation  as  a  scientific  inventor  bv  con- 
structing a  machine,  the  description  of  which  we 
extract  from  an  article  in  Kiyineerinq  :  — 

This  new  machine  consists  of  two  circular  discs  of 
ordinary  window-glass  HJin.  in  diameter,  mounted 
ii|H>n  a  fixed  horizontal  spindle  in  such  a  way  aa  to 
be  routed  in  opposite  directions  at  a  distance  apart 
of  not  more  than  ain.  Each  disc  is  attached  to  the 
end  of  a  hollow  boss  of  wood,  or  of  ebonite,  u]*m 
which  b  turned  a  small  pulley.  This  is  driven  by 
a  cord  or  belt  from  a  Urge  pulley,  of  which  there 
are  two  attached  to  a  spindle  below  the  machine, 
and  which  is  rotated  by  a  winch  handle,  the  dif- 
ference in  the  directions  of  rotation  being  obtained 
by  th'i  ero*sing  of  one  of  the  belts. 

Both  discs  are  well  varnished,  and.  attached  by 
cement  tn  the  outer  surface  of  each  are  twelve 
radial  sector-shaped  plates  of  thin  brass  disposed 
around  the  discs  at  equal  angnUr  distances  apart, 
which  pl.iy  a  very  similar  |«art  in  the  action  of 
the  apparatus  to  the  •"carriers"  of  Nicholson's 
"  revolving  doubter,"  and  those  of  the  "  Re- 
pleuisher  "  of  Sir  William  Thomson  ;  but  it  would 
appear  th  it  they  do  more  than  this,  and  that  they 
tike  the  place  aUo  of  the  "  inductors"  in  both  those 
instruments— for  there  is  nothing  else  in  Mr. 
Wimshurst's  apparatus  to  correspond  with  those 


and  therefore  the  discharge  between  them,  is  by 
mutual  compensation  maintained  constant.  The 
machine  is,  moreover,  perfectly  self -exciting,  re- 
quiring neither  friction  nor  the  spark  from  any  out- 
side electric  exciter  to  start  it.  This  is  one  of  the 
most  remarkable  features  of  the  ap|«iratus,  for  under 
ordinary  conditions  the  machine  is  working  at  ita 
full  power  after  tho  second  or  third  revolution 
of  the  handle.  We  are  inclined  to  think  that  this 
initial  charge  u  obtained  not  so  much  as  in  Sir 
WillUm  Thomson's  replenisher  from  a  minute  dif- 
ference of  electrical  potential  between  two  ports  of 
the  apparatus— for  the  insulation  is  hardly  perfect 
enough  to  allow  so  minute  a  diffen-nre  to  be  so 
enormously  increases!  in  so  short  a  time— but  rather 
from  the  frictioual  influence  of  tho  air, 
chiefly  between  tho  plates — that  is  to  »y, 
surfaces  opposite  to  those  to  which  the  sec 
attached.  Within  this  narrow  space  the  air  fric- 
tion must  be  far  greater  than  ou  the  outside 
surface,  on  account  of  the  two  discs  rotating  in 
opposite  directions.  Whether,  however,  tho 
initial  charge  be  derived  from  air  friction  or  not, 
its  generation  is  a  point  of  very  great  interest,  and 
this  is  especially  conspicuous  in  the  remarkable 
experiment  to  which  wo  have  referred,  in  which 
both  conductors  are  removed,  and  the  moet  brilliant 
electrical  effects  are  produced  when  the  apparatus 
consists  simply  of  two  discs  rotating  in  opposite 
directions,  with  no  fixed  conductors  except  the 
light  conducting  brushes. 

From  the  above  description  and  illustration  It 
will  be  apparent  that  the  apparatus  can  be  con- 
structed fur  a  few  shillings,  und  thns  a  very  useful 
and  highly  instructive  generator  of  static  electricity 
is  by  Mr.  Wimshurst  s  Utest  invention,  placed 
within  the  reach  of  all.  Having  constructed 
several  machines  himself,  Mr.  Wimshurst  is  of  the 
opinion  that  amateurs,  |xMaessing  an  average  amount 
of  skill,  and  liaving  facilities  for  making  the  parts, 
can  construct  a  machine  of  this  kind  for  a 
vcrv  small  sum,  as  the  materials  cost  but  little.  If 
such  a  result  can  be  obtained,  Mr.  Wimshurst  will, 
besides  having  won  tho  gratitude  of  the  scientific 
world  for  having  made  a  valuable  contribution  to 
the  science  of  electricity,  deserve  the  thanks  of 
teachers  and  students  for  placing  in  their  ' 
much -needed  instrument  for  tl 
production  of  electricity. 


there  is  produced  under  ordinary  atmospheric  con- 
ditions, a  powerful  spark  dischargo  between  the 
electrode*  when  they  are  separated  by  a  distance  of 
4Jin.,  a  pint  sue  Leyden  jar  being  in  connection 
with  each  electrode,  und  these  4}in.  discharge*  take 
place  in  reguUr  succession  at  every  two  and  a  half 
turns  of  tho  handle.  This  remarkable  efficiency  may 
be  partly  due  to  the  duplex  action  of  the  apparatus, 
both  plate*  being  active  and  contributing  electricity 
to  the  collecting  oonibs,  the  sector-shaped  pUtes  of 
brass  acting  as  inductor*  when  in  their  position  of 
lowest  efficiency  as  carrier',  and  as  rarru-rt  when 
in  the  positions  at  which  their  inductive  effect  is 
at  a  minimum,  ami  nee  rmd,  and  as  it  follows 
from  the  construction  of  the  instrument  that  the 
inductors  of  the  one  disc  are  at  the  position  of  high- 
est efficiency  when  those  of  the  other  are  at  their 
lowest,  and  rice  icenf,  and  as  this  applies  with  equal 
force  to  the  sectors  when  considered  as  earners, 
it  also  follow,  that  the  charging  of  the  electrodes, 


CONDUCTION  OF  SOUND 


THAT  the  intensity  of  sound 
decreases  in  the  ratio  of  the  square  of  the 
distance,  has  been  accepted  as  an  unquestionable 
dogma  of  physical  and  physiological  acoustics,  and 
a  necessary  postulate  of  the  fundamental  principle* 
of  dynamics.  Recent  experiments  by  If  err  Yieronlt, 
however  (of  which  an  account  appears  in  Iter 
XtitNrforMehcr),  appear  to  cast  some  doubt  on  it.  . 

Sounds  and  tones  of  various  intensity  may  bs 
produced,  of  course,  by  dropping  weight*  on  a 
plate  that  is  capable  of  vibration.  In  calculation, 
one  must  not  take  (as  was  formerly  done  ii  priori) 
the  f  t»  rice  of  tho  falling  body  ut  the  moment  of 
striking  the  plate,  and  so  the  square  of  the  velocity, 
as  measure  of  the  sound-intensity,  but  simply  the 
velocity.  This  has  been  previously  shown  by  ex- 
periments, both  by  Herr  Vierordt  and  by  Herr 
Oberbeck. 

In  the  first  of  Herr  Vierordt"*  experiment*  to  be 
now  considered,  a  sound-peuduium  was  used, 
which  set  in  vibration  a  small  vertical  ivory  plate : 
ti  e  intensity  of  tho  sound  could  always  be  deter- 
mined in  the  simplest  wav  from  the  angle  of  eleva- 
tion of  the  pendulum.  The  ear  of  the  observer  wa* 
first  placed  at  that  distance  from  the  source  of 
sound  at  which,  when  the  pendulum  was  raised 
only  a  few  degrees,  and  let  fall,  he  could  just  hear 
the  sound.  This  was  the  case  at  lli-74m.  (say, 
45-hft.)  distance,  and  ii"  elevation  :  and  these  values 
varied  hut  little  in  different  experiments  on  the 
same  day  or  on  different  iUy*.  Then  four  distances 
were  measured  from  the  source  of  sound,  which 
were  as  1  :  2  :  3  :  4,  and  for  each  the  angle  of  ele- 
vation, or  intensity  of  sound,  was  measured,  which 
was  necessary  to  produce  the  sensation  of  sound. 

The  numbers  obtained  on  two  lUys  of  experiment 
proved  that  for  production  of  just  perceptible  sen- 
sations, intensities  are  required  which  (approxi- 
mately) inc  rease  in  proportion  to  the  ilistaucos  of 
the  ear  from  the  source  of  sound. 

To  examiner  further  the  weakening  of  sound  at 
very  great  distances,  Herr  Vierordt  procured  a 
larger  pendulum  apparatus  giving  stronger  sounds, 
and  made  the  experiments  in  the  evening,  in  calm 
weather,  and  in  an  open  pi 
of  reflection  was  excludes!, 
from  tho  source  were  again  as  1  :  1 :  3  :  4  ;  and  the 
nearest  station  was  54-9tim.  (sny  18-ift.)  In  a  Ust 
series  of  experiment*  stronger  seusatious  of  sound 
were  produced  from  a  sound-pendulum  standing 
near,  and  with  these  were  compared  the  impres- 
sions from  a  second  apparatus,  which,  for  | 
Ur  distances,  res) uired  different  angles  of  i 
to  produce  equality  of « 


The  measured  distauc . 
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The  values  obtained  in  the  lost  series  show  that 
for  production  of  euuiillv  strong  sensation*  at  dif- 
ferent distance*  of  the  ear  from  the  source,  in  ten - 
»«••'•«  '  f  sound  increasing  hy  about  th<  Mini 
amount*  are  required.  Iu  ibis  case,  therefore,  the 
result  was  the  same  a*  in  the  other  ;  that  i*,  from 
one  distance  to  another  the  intensity  of  the  sound 
is  always  diminished  about  equally. 

Lastly,  the  unit  law  wan  verified  in  large  rooms, 
provided  the  exjierimeiit  was  made  oidy  with  very 
weak  sound*.  «>  that  disturbing  reflection*  from  Hm 
walls  were  avoided. 

Herr  Vierordt  accordingly  formulates  the  seem- 
ingly  strange  result  that  thr  mtmtity  .,f  m«Hd  i» 
),rr  air  aWrratf  m  th,  ,,m/,t,  i«t,o  n}'  the  duttmttt 
fnm  Ihf  tourer  of  tumid. 

"  To  the  objection  that  (as  I  am  verv  well  aware) 
my  representation*  are  absolutely  in  conflict  with 
the  laws  of  physics,  and  especially  with  all  that 
it  has  hitherto  liecn  necessary  to  accept  regarding 
tho  propagation  of  spherical  waves,  1  must  reply, 
says  the  author,  "that  I  do  not  take  my  stand"  on 
theoretical  grounds,  but  only  and  exclusively  on 
facta  acquired  extsntmentally,  which  cannot  be 
simply  denied.  My  af&rmatiou,  also  hosed  only  Qn 
experiment,  that  the  ordinary  measure  of  sound 
intensity  is  false,  is  also  in  direct  contradiction  to 
the  theory  accepted,  as  beyond  douU  this  contra- 
diction will  disappear.  »'*"'  tlie  contradiction  of 
theory  arising  from  the  facts  of  experiment  just 
(jiven  wul  And  a  satisfactory  explanation,  if  facts 

impossible. 

"  I  only  remark  further,  that,  as  I  have  found  in 
numerous  experiments,  which  I  will  not  here  stay 
to  describe,  sound  in  its  progress  through  media 
of  invariable  cross  section  is  always  weakened 
hy  unit  length  of  the  medium,  about  exactly  the 
same  absolute  amount  (depending  on  the  aggregate 
form  and  the  special  nature  of  the  medium).  This 
highly  unexpected  law  is  confirmed  in  cylinders  of 
wood,  metal,  ice,  fa.,  m  opaa  troughs  of  uniform 


*a  section,  tilled  with  water  or  other  drojnblr, 
liquids,  as  also,  lastly,  in  air  columns  inclosed  in 
pipes  of  uniform  width.  Sound  is  thus  propagated 
according  to  quite  different  laws  from,  e.g.,  those 
..flight.^ 

To  any  one  inclined  to  doubt  this  result,  llerr 
Vierordt  recommends  a  simple  experiment.  Bf 
•Iropping  a  ball  from  Gctm.  (say  2  tin.)  and  037ctm. 
Jaay  -22ui.)  produce  two  different  sounds,  whose 
intensity  in  thi«  case  will  !*.•  in  the  ratio  of  4 :  1,  and 
listen  to  them  first  at  a  distance  of  1m.  (sav  lift.  4iti.), 
then  at  a  distance  of  2m.  (sav  (iff.  8iu.).  The 
most  unpractised  will  perceive  that  the  intensities 
are  twit  weakened  in  the  ratio  of  the  squares.  Ho 
who  has  convinced  himself  of  this  will  tlien 
willingly  accept  also  the  iswitivc  statement  that 
the  sound  intensity  diminishes  in  the  simple,  ratio 
of  the  distance  from  the  sound  source,  and  convince 
liimseif  of  its  correctnew  by  experiments. 

H-rr  Vierordt  suggests  the  possibility  that  the 
law  of  sound  conduction  arrived  at  by  him  through 
inmicrous  exys  riiucnts  may  dcis-iid  on  special  ob- 
jective uropcrtic*  of  the  sound  vibrations,  perliaps 
caused  Ly  friction  of  particle*  on  each  other,  and 
requiring  further  investigation. 

X«tarf,„  trktt  snyB  that  the  contradiction  here 
pointed  out  may  find  it*  cxi.lanatiou  in  the  obser- 
vation of  Lor-I  Bayleigh.  that  the  intensitr  of  air 
vibrations,  as  measured  by  a  special  apparatus,  often 
stand?  in  no  relation  to  tho  simultaneous  sensation 
of  bearing. 


A  BRIEF  H.STORY  OF  ELECTRICITY 
AST)  ELECTRIC  LIGHTING.* 

By  W.  J.  Lancastui,  F.C.S.,  F.B.A.S. 

AVING  thought  that   a   brief   history  of 


H 


in-mbers,  I  have  searelied  through  some  scores  of 
volumes,  old  and  new,  and  present  the  following 
Willi  the  best  wishes  of  this  festive  season.  The 
first  record  I  have  to  note  relates  to  4, .WO  yean 

ago. 

At  this  remote  period  of  onr  earth's  history, 
the  Chinese  were  acquainted  with  the  power  pal- 
se**t>d  by  loadstone,  of  attracting  particles  of  iron . 
Whether  they  knew  of  attraction  and  repulsion  we 
cannot  tell,  and  nothing  is  rvconled  of  any  further 
knowledge  of  magnetism  or  electricity  until  some 
2.000  years  later,  or  aSU  ii.p.,  when  Thalceof  Miletus, 
the  founder  of  the  Ionic  phihmqihy,  discovered  that 
amber  (electron^,  when  nibbetl,  possessed  the 
power  Of  attracting  particles  of  decayed  leave*, 
pieces  of  straw.  Ax.  Tliales  Is  lie  veil  that  amber 
was  an  animate  body,  and,  iu  fact,  regarded  the 
world  a*  »  living  MM  au'l  that  everything  was 
derived  from  water.  Again,  another  |*'riod  of  over 
2,IHI0  years  elapsed  without  any  imiiortant  fact 
bring  recorded  ;  when,  in  a.m.  1876,  Itobert  Nor- 
man discovered  that  when  a  nicely-poised  needle 
was  raaguetised,  tho  North  end  became  apparently 
heavier,  and  the  South  pole  hail  to  bo  weighted  to 
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give  again  a  true  balance ;  hence  tho  inclination  of 
the  inagnetic-necdlo  was  discovered  by  Norman. 
Some  twenty-four  years  later,  in  a.d.  1000,  Dr. 
Gilbert,  of  Colchester,  wrote  a  small  work,  entitled, 
•'  Pbyaiologia  unva  de  Magnett  et  de  Tellure 
magno  magnet.  ,"  in  which  lie  describes  some  new 
experiments,  proving  that  other  1-xlics  beside* 
umber  had  similar  pnqierties  under  like  conditions. 
Among  such  substances  he  enumerates  glass,  resin, 
spars,  gems,  stones,  sulphur,  Ac.  and  he  first  gave 
the  terms  North  and  South  Pole  :  also  a  theory 

Dr.  UUberts  work  was  receded  w™ '  enttuniiaxm. 
three-fourths  of  aceuturv  had  nearlv  elapsed  before 
anything  worth  recording  took  place ;  when,  in 
10,2,  Otto  liucrirke,  in  his  work,  "  Ex|ierimcntor 
nova  Magdeburdica,"  aunonDced  his  disooveiv  of  a 
machine  consisting  of  a  ball  of  sulphur,  which, 
when  rubbed  by  tho  hand,  produced  sparks  of 
electricity.  Three  years  later,  in  1078.  Sir  Isaac 
Newton  found  that  a  glass  globe  was  preferable  to 
a  ball  of  sulphur  ;  and  Sir  Isaac  also  found  that  by 
rubbing  a  flat  glass  held  a  short  distance  above  the 
table,  small  bodies  on  the  table  were  lifted  towanl* 
it.  He  also  found  that  different  materials  used  for 
rubbing  produced  different  results  :  some  causing 
a  violent  attraction,  and  others  a  weak  attraction 
only.  In  the  same  year.  1678.  Itobert  Boyle  found 
that  not  only  did  the  rubbed  umber  attract  other 
bodies ;  but  that  when  tho  amber  was  suspended, 
so  a*  to  move  easily,  the  amber  itself  was  also 
attracted  by  the  body  acted  upon  ;  in  other  words, 
that  the  attraction  was  mutual. 

Hie  I7th  century  closed  without  anv  further 
discovery  Iwing  reported,  and  in  1729,  Stephen 
Urcy,  a  pensioner  at  the  Charterhouse,  after 
numerous  experiments,  found  tluit  bodies  were 
either  conductors  or  non-conductors  of  electricity, 
and  ho  conducted  a  current  through  wet  string,  the 
first  experiment,  leading  on  to  the  establishing  of 
telegraphs  throughout  the  world.  Four  year* 
lutiT,  in  1733.  Dufay  discovered  that  conductors 
were  non -electrics  ;  and  that  non  -  conductors 
wer"  electrics.  He  also  distinguished  between 
|K»itive  and  negative  electricity.  For  several 
years  after  this  period,  attention  was  directed  to 
tho  perfecting  of  the  fractional  electric  machine, 
the  most  important  additions  Iwiug,  in  1740,  tlie 
prime  conductor,  hv  Ilo/e,  of  Wittenberg,  and  the 
hxod  rubber,  by  Winkler,  of  Lcipsic.  Ju»t  after 
this,  in  1740,  Muschrnbrock,  and  his  pupil  (.'uncus, 
of  Leyden,  were  endeavouring  to  electrify  a  flask 
of  water,  which  Cuncus  held  in  one  hand,  while  a 
chain  from  the  machine  dipped  into  the  water. 
After  the  machine  had  been  turned  some  time, 
Cuncus,  in  tho  act  of  removing  the  cluiin  received 
a  severe  shock.  This  was  the  origin  of  the  Leyden 
jar,  and,  as  it  was  the  first  experiment  proving 
that  electricity  could  be  stored,  it  may  rank  a*  the 
forerunner  oj  all  storage  apparatus.  "  One  of  the 
greatest  discoveries  about  tins  time  was  that  in 
171!'.  (lf  1'r.iiikiin'*,  by  which  h|  rjhtaiMd 
a  parallel  between  lightning  ami  electricity. 
After  a  considerable  number  of  experiment* 
with  a  large  battery  of  Leyden  >ars  he, 
in  June,  1782,  during  a  storm,  flew  a  kite  having 
metallic  points;  with  this  and  a  key  attached 
to  the  lower  end  of  tho  packthread,  and  from  this 
n  silk  cord  attached  to  a  tree,  he  obtained  n  con- 
siderable number  of  sparks ;  not  until,  however, 
the  rain  had  saturated  the  thread.  From  those  ex- 
periments. Franklin  invented  the  lightning-con- 
ductor. From  Philadelphia  we  must  travel  to 
Pa  via,  where,  iu  1778,  Volta  invented  the  electro- 
phorus,  in  1782  he  made  the  condenser,  and  iu  17SK» 
lie  made  his  famous  voltaic-pile.  While  Volta  was 
at  work  iu  ex|«iimcnt*  in  fnrtinual  electricity,  at 
the  neighbouring  town  of  Bologna,  Ualvaui  was 
making  equally  important  experiments  ;  but  in  an 
i  direction.  Thus,  in  17*0.  tialvani  dis- 
ontraction  in  a  frog's  leg  when  the 
was  connected  to  a  metallic  support, 
and  the  electrical  machine,  worked  at  every  spark 
he  found  a  consequent  contraction  of  the  leg.  In 
1780  he  obtained  the  same  effect  by  the  contact  of 
two  dissimilar  metals,  and  after  a  great  numtier  of 
experiments,  in  lT'.'l  he  published  a  complete  ac- 
count of  them,  which  led  to  a  considerable  amount 
of  correspondence  between  (ialvoni  and  Volta ; 
but  the.  first  to  explain  the  true  cause  of  the  action 
in  171J2  was  Fabruni,  of  Florence,  who  enunciated 
the  theory  that  chemical  actiou  was  the  sole  cause. 
This  theory  was  further  confirmed  in  1R00-7,  by 
Davy,  who  immediately  had  made  a  Urge  number 
of  cells,  some  2,000  in  'all.  A  full  and  a  most  in- 
teresting account  of  these  cells,  and  tho  then  re- 
markable experiment*  and  researches  made  with 
them,  may  be  found  in  the  "Dakcrian  Lectures," 
of  Nov.  20,  l.-vud,  and  Nov.  lUth,  1807  ;  in  Oie latter 
one,  Davy  foreshadows  his  discovery  in  1809  of  the 
electric  light,  which  he  obtained  from  two  pencils 
of  charcoal,  each  lin.  long  and  Jin.  in  diameter; 
the  spark  obtained,  when  the  points  touched,  was 
increased  to  on  arc  4in.  in  length  by  tho  separa- 
tion of  the  carbon  points ;  afterwards  an  arc  of 
Tin.  was  obtained  in  an  exhausted  receiver,  and  so 
intense  was  the  heat  that  Davy  tells  us  not  only 
were  the  cliarcoal  points  consumed,  but  also  the 
wire  to  which  they  were 


opposite 
covered  th 
cmrul  ueri 


melted  and  fell  down  in  large  globules  :  since  that 
time  only  70  year*  have  eliiss-d,  and  it  wUl  ho 
quite  impossible  for  me  to  chronicle  one-tenth  of 
the  disrorei  ies  and  inventions  made  in  this  period 
of  time.  I  shall  content  niysrlf  by  simply  pointing 
out  the  roost  important  of  the ' discoveries  con- 
nected with  electric  lighting,  httving  it  to  my 
readers  to  study  the  subject  if  they  wish  to  know 
something  of  that  force  which  is  destined  to  occupy 
an  important  place  in  the  near  future. 

A  discovery  of  the  utmost  importance  was  made 
iu  the  latter  jiart  of  the  year  1M9  by  Oersted,  tbo 
then  secretary  of  the  Royal  Society  of  Copenhagen. 
He  had.  in  1813,  published  a  work  in  which  he 
liinted  at  a  connection  between  magnetism  and 
electricity,  but  it  was  six  years  later  wnen  he  made 
the  important  discovery  that  a  current  of  electricity 
passing  through  a  wire  over  a  magnetic  ne»-.ihj 
cause* I  the  needle  to  deflect.  The  announcement  of 
this  experiment  excited  the  greatest  iuterest  among 
all  the  philosophers  of  Eurulie.  and  in  1820  Arrgo 
invented  the  electro-magnet ;  Schweigger,  of  Halle, 
also  invented  the  galvanometer,  which  Ampere 
first  exhibited  at  a  meeting  of  the  Boyal  Academy 
of  Sciences,  and  in  the  following  year,  1821.  Fura- 
day  discovered  electro-magnetic  rotation  ;  a  full 
account  of  his  experiments  are  contained  iu  the 
I'hilofnphirtit  Tfantattumn  for  1823;  but  the  most 
important  of  the  great  discoveries  of  the  noble 
Faraday  was  that  in  1831,  when  he  obtained 
electricity  from  tho  inductive  action  of  terrestrial 
magnetism.  In  the  year  following,  1832.  Pixii  made 
the  first  magneto-electric  mactune.  which  was  im- 
proved and  added  to  in  1833  by  Saxton,  of  l'htlu- 
uelphia,  who  made  the  bobbins  to  rotate  iu  place 
of  the  rotating  magnet  of  lSxii.  <  >ther  improve- 
ments have  been  made ;  but  one  of  the  most  im- 
portant was  that  by  Siemens,  in  18.54.  of  his  arma- 
ture, in  which  the  wire  was  wound  longitudinally 
instead  of  tranversely,  as  in  the  old  machuies.  The 
first  time  tho  electric  light  was  used  in  a  public 
manlier  was  in  1836,  when  it  was  used  to  illustrate 
the  rising  sun  in  "Le  ProphCte,"  at  the  Opera,  in 
Pari*.  How  different  to  the  magnificent  effect  of 
the  electric  lighting  in  the  present  i  tjwrn  House. 
Four  years  later,  1840,  the  first  patent  (No.  Ho44) 
was  taken  out  by  Henry  l^uku*  for  electric  light- 
ing ;  a  uumber  of  pateuta  were  granted  year  by 
year.  In  tho  year  1848,  •  patent  was  taken  out  by 
Starr  and  Peabody  for  an  incandescent  lamp,  con- 
sisting of  platinum  wire:  and  in  IB47i  Foucault 
and  Duboiicq  made  the  first  regulator  for  an  arc 
light;  soon  after  this,  Serriti  made  his  famous 
regulator  :  this  entirely  superseded  the  former  one 
of  Foucault  and  Duboacq.  In  IM'J,  Professor 
Nollett,  of  Brussels,  commenced  a  machine,  which 
was  not  finished  during  his  lifetime  j  but  was  after- 
wards completed  by  Berlinx  and  Meldrreu.  This 
machine,  called  the  Alliance,  contained  48  Com- 
pound magnet*,  and  when  tho  armature  was  rotated, 
a  brilliant  light  was  obtained ;  but  this  machine, 
although  used  at  that  time  in  several  lighthouses  in 
France,  was  soon  replaced  by  smaller  and  more 
perfect  machine*.     In    1884,  Siemens  made  a 

riot  improvement  in  the  armature,  which 
have  before  mentioned  ;  then  came  the 
machines  of  Wilde,  Holmes,  Ladd,  and  others,  and 
during  a  period  of  some-  18  years  but  little  was 
done  to  keep  up  the  excitement  of  1 840-0 ;  but  in 
the  year  1872  Gramme  made  his  justly  celebrated 
dynamo,  which  has  yielded  him  fame,  gold  medals, 
and  other  rewards,  and  us  a  consequence  of  hi* 
success  others  followed,  and  some  hundreds  of 
dynamos  have  been  made  -  some  good,  others  bad  — 
and  among  other  inventions  connected  with  electric 
lighting  is  that  in  the  year  1870,  by  JablochkofT,  of 
the  candle  which  boar*  his  name ;  also  in  1878 
Kdison  introduced  hi*  platinum  incandescent  lamp ; 
again,  iu  the  same  year,  Brush  made  hi*  famous 
dynamo  and  arc  lamps,  and  in  1881  Maxim  made 
hi*  incandescent  lamp,  using  carbonised  cardboard. 
Lane- Fox  also  made  an  incandescent  lamp,  using 
carbonised  broom,  Edison'*  using  carbonised 
bamboo,  ami  Swan,  who  u«e»  carlsmised  parch- 
ment, and  iu  the  same  year,  amid  considerable, 
puffing,  Faure's  accumulator  came  on  the  scene, 
and  remains  almost  as  it  was.  But  there  are  reasons 
why  the  accumulator  should  become  a  great  micces*. 
and  with  tho  amount  of  brain  energy  devoted  to  it 
we  shall  no  doubt,  during  1883,  have  a  more  per- 
fect accumulator.  It  ha*  been  impossible  to  men- 
tion even  tbe  names  of  the  numerous  systems  of 
electric  lighting,  but  I  h 
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w  hicli  has  been  most  successful  where  adopted.  I 
refer  to  the  IS.VJ  Crompton  system  of  electric 
lighting,  of  which  the  Crompton  Winfiold  Associa- 
tion are  the  proprietor*.  The  association  manu- 
facture the  Crompton  electric  arc  lamps,  Burgin 
dynamo  machine*,  electric  main*,  electric  hmtcrus, 
and  nil  kind*  of  ornamental  fittings  for  use  in 
electric  lighting.  De  ginning  with  the  Biirgiu 
dynomo,  which  u  a  recent  introduction  into  Eng- 
land. I  may  state  that  although  at  first  it  was  an 
excellent  machine,  still  Mr.  Cromptou  ha*  so  much 
improved  its  construction  that  it  is  now  known  as 
the  Crompton-Burgui  machine.  The  current  pro- 
duced by  it  is  n  continuous  one,  equally  applicable^ 
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being,  an  I  have  stated,  continuous,  there  is  no 
danger  of  even  the  slightest  accident  or  even  death, 
as  is  the  auto  with  an  alternating  current.  'l*he 
dynamo  consists  essentially  of  a  Urge  pair  of 
electro-magnets,  forming  the  framework,  having 
sirniW  poles  in  clow  contact  thus,  N.  to  N.  and  S. 
to  S.  Between  llie  X.  and  S.  poles  a  space  is  bored 
out  truly  cylindrical,  and  is  fitted  with  gun-metal 
covers,  wiving  central  tiesse*,  in  which  revolves  a 
turned  steel  spindle,  driven  by  a  steam-engine. 
Upon  this  spindlo  are  secured,  side  by  "tide,  but  in 
moderately  open  order,  u  number  of  coils  c>f  insu- 
lated copper  wire,  so  disposed  that  when  revolving 
with  the  spindle,  Umj  rings  of  each  coil  cut  through 
thu  linos  of  force  of  the  electro-maguets,  and  in- 
duce a  current  of  electricity,  becoming  more  in- 
tense in  proportion  to  the  number  of  layers  of  wire 
in  each  coil,  and  also  to  the  speed  of  rotation.  The 
coils  are  built  on  radial  arms  from  the  spindle,  as 
to  bring  them  as  nearly  as  possilue  to  the  inner 
surfaces  of  the  pole-pieces  of  electro-magnets  when 
rotating,  so  that  the  whole  cylindrical  space  is  lined 
with  the  coals.  From  each  coil  there  are  two  free 
ends  of  wire,  all  of  them  tieing  led  out  to  one  end 
of  spindle ;  they  aro  there  connected  to  separata  in- 
sulated strips  forming  the  commutator;  thveurrent 
is  collected  from  this  commutator  by  a  couple  of 
metallic  brushes  diametrically  opposite  to  each 
other;  these  convey  the  current  jtirst  through  the 
coils  of  wire  on  the  Urge  electro-magnets,  called 
the  field  magnets,  and  thence  to  binding  posts, 
from  which  a  cable  conveys  thn  current  to  be  used 
up,  either  as  on  illumiuant,  or  as  a  source  of  power. 
For  an  are  light  a  regulator  mutt  be  used,  and  for 
incandescent  lighting  either  of  the  systems  I 
have  before  mentioned  is  satisfactory.  In  the 
sighting  of  our  own  institute,  the  Cromptou  Win- 
field  Association  use  Swan's  lumps,  of  which  there 
are  over  40  in  the  circuit ;  these  incandescent 
Umps  arc  very  satisfactory,  and  have  an  average 
life  of  l,i  H«)  hours ;  some,  however,  have  lasted 
longer  than  this.  Of  the  fittings,  1  can  only  say 
that  the  beauty  of  Messrs.  it.  W.  Wintield  anil 
Co.'s  productions  is  well  known,  and  thev  have, 
not  only  here,  but  in  the  Town  Hall.  Birmingham, 
tho  Mansion  House.  London,  the  New  Law  Courts, 
ax.,  Ac,  added  lustre  to  a  reputation  already 
world-wide  and  unsurpassed.  I  nave  only  to  odd 
that  Messrs.  Wintield  and  Co.  will  be  happy  to 
at  their  own  offices  and  show-rooms  their 
ctical  electric  lighting  to  anyone 


USEFUL  AND  8CIFJSTIFIC  JTOTES. 


Patents  in  1882.— The  numlier  of  patents  ap- 
plied for  dnring  the  year  just  expired  shows  a  con- 
siderable increase  over  the  applications  of  the  year 
1881.  The  steady  rise  in  the  business  of  the  1  'a tent 
Office  may  be  best  exhibited  by  taking  the  figures 
of  tho  last  few  rears,  which  are  as  follows :— 1870, 
3,405;  1871,  3,529;  1872,  3,970;  1873,  4,291  ;  1874, 
4.492  ;  1875,  4.501  ;  1876,  ft.Ot.9  ;  1877,  4,949 ;  1878, 
1879.  5,338  ;  1880,  5.517  ;  1881,  5,751 ;  1882, 


6,343;  187! 
6,211.  As 


regards  tho  applications  of  Last  year,  no 
fewer  than  1,531,  or  about  25  per  cent.,  originated 
within  the  limits  of  the  London  postal  district  (be- 
cause the  majority  of  patent  agents  hare  their 
offices  within  those  limits).   Tho  United  States 

number  of 'applications' from  rFnmcoTreached  M, 
or  something  under  9  per  cent. ,  showing  a  slight 
falling  off  from  tho  applications  in  188 1,  which 
amounted  to  552.  Un  the  other  hand,  Germany 
contributed  499,  or  about  8 
405  in  the  previous  year. 

Tempering  Mill  BilU.-The  Amtnnm  .V.lltr 
gives  the  following  composition  for  tempering 
oast- steel  mill  bill: — "To  three  gallons  of  rain 
water  add  three  ounces  of  spirits  of  nitre,  three 
ounces  of  hartshorn,  three  ounces  of  white  vitriol, 

of  salt,  with  two  handf  uls  of  the  parings 
of  horse's  hoof,  The  steel  should  be  heated  a  dark 
cherry  red.  A  Urge  jug  of  this  preparation  should  be 
kept  corked  tight  so  Unit  it  may  not  evaporate  nor 
lose  its  strength."  Wo  imagine  this  recipe  is 
rather  old,  as  we  hare  some  reeoUection  of  it  being 

DcnxD  the  rear  just  closed  there  were  reported 
28  mining  explosions,  15  of  which  were  fatal,  the 
number  of  deaths  reaching  241,  exactly  the  average 
r  the  past  32  years.    <  If  32  warnings  issued.  19 


tho  a] 
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o  justified  by  subsequent  events,  12  were  fol- 
lowed within  three,  days  by  the  loss  of  139  lives  in 
15  explosions,  and  I'M  lives  were  lost  on  the  fifth  and 
sixth  days  after  the  issue  of  warnings.  In  each  caw; 
these  warnings  ' 
changes. 


Axoxobt  lubricating  oils,  fine  mineral  oils  stand 
first  on  the  list  of  those  winch  ad 


surfaces,  but  arc 
cohesion.     Sperui  oil 
third  ;  and  lord  oil  fourth. 


i  adhere  well  to  metal 


TT'LEMENTS  of  the  great  comet  of  1882,  com- 
Xli  puted  by  Prof.  Fruby,  of  tho  U.S.  Naval 
Observatory,  bear,  he  says,  a  close  resemblance 
to  Comet  I.,  K.c.  371  :  and  he  thinks  the  recent 
appearance  may  1>e  possibly  its  third  return,  a 
very  brilliant  comet  having  been  seen  in  full 
daylight,  A.t>.  363. 

An  abstract  of  tho  proceedings  of  the  Liver- 
pool Astronomical  Society  contains  the  sub- 
stance of  the  papers  rend  before  the  Society  at  its 
meeting  last  month  —  viz.,  tho  "  Probable 
Variability  of  Beta  Ia-onis,"  by  Mr.  J.  K.  (tore, 
K.K.A.S.,  in  which  the  author  concludes  that  the 
star  is  less  brilliant  than  it  woe  formerly ;  "  Noteon 
the  Order  of  Discovery  of  the  Details  of  the  Great 
Comet,"  byT. K. Espin,  B.A.,  F,  R.A.8. ;  "  Lunar 
Atmosphere,"  by  W.  H.  Davies ;  and  "Recent 
Observations  on  Jupiter,"  by  W.  F.  Denning, 
F.R.A.S. 

The  Gresham  Lecture*  will  be  read  to  the 
public,  in  English,  at  6  p.m.,  in  the  theatre  of 
Gresham  College,  Basingliall-street,  inthefollow- 
ing  order:— Geeimctry  Ithe  Dcnn  of  Manchester;, 
Kith,  17th,  lhth.  and'l9th  of  January;  I.iw  (Dr. 
AMv),  23rd,  24th,  25th,  and  JCth'of  January ; 
Rhetoric  (Mr.  J.  E.  Nixon?,  30th  and  31st 'of 
January,  and  1st  and  2nd  of  February;  Physic 
(Dr.  Syinos  Thompson',  5th,  Cth,  Kth.  and  9th  of 
February-:  Music  iDr.  Henry  Wjlde),  13tli, 
14th,  15th,  and  loth  of  February;  Divinity  fthe 
Dean  of  Chichester),  20th,  21st'.  22nd,  and  23rd 
of  February :  and  Astronomy  (Key.  K.  Ledger). 
27th  and  28th  of  February, 'and  1st  and  2nd  of 
March, 

A  course  of  lectures  on  "  Voltaic  nnd  Dynamic 
Electricity  and  Magnetism,  and  their  Practical 
Applications,"  will  bo  delivered  on  Monday  after- 
noons, at  King's  College,  by  Prof.  W.  Orylls 
Adams,  and  a  course  of  practical  work  will  be 
carried  on  in  tho  Wheatatone  laboratory  under 
his  direction.  Tho  laboratory  will  be  open  every 
afternoon  except  Saturday.  Tho  lectures  anil 
work  commence  next  Monday. 

It  is  stated  that  several  artists  have  combined 
to  have  their  studios  illuminated  by  incandescent 
lamps.  Tho  fact  that  combination  is  necessnry 
looks  as  if  there  was  not  much  protability  ot 
electric  energy  being  stint  out  in  storage  battiiies 
at  so  much  per  cell. 

Mr.  C.  E.  Stretton  sends  us  an  account  of  a 
visit  he  paid  to  tho  factor)-  of  Messrs.  Corah, 
Sons,  and  Cooper  to  see  the  electric  light  in- 
stalUtions.  There  are  fourteen  arc  Umps  of  the 
Brush  type,  any  of  which  can  bo  switched  out  of 
the  circuit,  and  eighteen  Swan  incandescent 
Umps  fur  tho  offices  and  private  rooms.  By 
moans  of  thu  electric  light,  colours  can  bo 
readily  distinguished,  and  thus  work  can  lie 
continued,  without  daylight,  at  Messrs.  Corah's 
factory.  Mr.  Stretton  thinks  Unit  electric  light 
might  be  used  with  advantage  at  some  of  the 
Urge  junctions  and  shunting  yards,  where  many 
of  the  employes  arc  injured"  in  consequence  o'f 
having  to  perform  their  dangerous  duties  in  com- 
parative darkness. 

M.  Gaston  PUnt*  has  received  the  gold  medal 
of  the  Socicte  d'Encounigcmcnt,  which  was 
awarded  at  the  annual  meeting  for  1882,  for  his 
work  on  the  accumulation  of  electricity. 

Messrs.  Brown,  Barnes,  and  Boll,  of  Bold- 
stroet,  Liverpool,  send  us  some  specimens  of 
"  Photo-filigrune,"  a  method  of  producing  the 
effects  of  water-marking  in  the  body  of  ordinary 
paper,  by  pressing  it  between  specially  hard 
rollers,  temporarily  engraved  by  photographic 
means.  The  process  is  tho  invention  of  Mr.  W. 
B.  Woodbury,  and  the  effect  is  caused  by  the 
portions  of  the  (taper  which  are  compressed  b'v  tho 
design  engraved  on  the  rollers  being  rendered 
more  transparent  to  transmitted  light,  and  darker 
in  colour  by  reflected  light.  Half-tones  or 
gradations  of  light  are  thus  reproduced.  Amongst 
the  samples  are  visiting  cards,  which  held  up  to 
the  light  convey  tho  impression  that  a  photograph 
is  buried  in  the  suUtanco  of  the  paper,  portrait 
and  ornamental  notepaper,  and  business  stationery 
in  which  the  speeUlitc  of  the  firm  is  indicated  by 
the  photo-tilignino  watermarking.  The  process 
is  believed  to  be  specially  useful  fur  producing 
designs  upon  bills  of  exchange,  cheques,  tc.  The 
cost  of  the  process  is  said  to  be  moderate. 

The  groat  value  of  tho  Westinghouae  brake 
was  exemplified  once  more  tho  other  day,  when 


a  down  express  was  promptly  stopped  and  pre- 
vented from  running  into  thu  wreck  of  a  etui 
train  which  had  fouled  the  duwn  line  near  Angvi- 
road  station,  on  thu  Grout  Eastern  Railway.  It 
appears  that  a  signalman,  finding  that  something 
was  wrong  with  a  coal  train  approaching  him  en 
the  up  line,  had  the  presence  of  mind  to  block 
the  down  line  by  throwing  up  his  home  signal 
almost  in  tho  fate  of  the  driver  of  the  down  ex- 
press, which  hud  already  jmswd  tho  distant 
signal.  Thanks  to  the  power  of  the  Westing - 
hcjusu  brake,  and  the  tact  that  it  U  placed  in  the 
liands  of  the  driver,  the  train  was  brought  to  it 
stand  in  200  varus.  What  would  have  been  the- 
rt*ult  if  the' driver  had  had  to  whistle  for  the 
brakes,  can  be  easily  imagined.  It  is  satisfactory 
to  hum  that  the  coolness  and  promptitude  of  bctfi 
driver  and  sdgnalrnan  have  met  with  ruwgnition 


M.  Blimchiird  has  been  elected  President  of 
tho  Academits  den  Sciences.  Pi  of .  Hansen  has  been 
elected  a  foreign  associate  in  tho  pUec  of  the  UU- 
Dr.  Wohler.  There  are  only  eight  foreign 
assocUtes,  and  three  of  them  arc  English — Prof. 
Owen,  Sir  G,  B.  Airy,  and  Sir  W.  Thomson. 

Count  Wiles*  k  lias  been  elected  president  ot 
tho  Vienna  Geographical  Society,  Dr.  Von 
Hochstetter,  who  lias  held  the  post  for  many 
ye 


for 

Since  1870,  the  numlier  of  patents  applied  for 
evcrv  year  has  st.sidilv  increased,  imd  lor  1882 
it  reached  the  unprecedented  number  (for  thi* 
eountrv)  of  6.24 1 .  About  13  percent.  t 
the  United 

In  the  environs  of  Pari*,  from  about  four  to  s 
miles,  are  numerous  indu.>trial  work*.  warehouse*. 
Ac,  the  proprietors  or  manager*  of  which  hu\« 
their  homes  or  other*)  in  Palis.  At  present  th>r.- 
arc  only  tw  o  means  of  communication  ojien  to  the 
merchant-  the  use  of  tho  ordinary  telegraph,  if 
there  be  u  telegraph  office  near  the  works,  or  a 
private  telegraph  wire  to  lie  fixed  at  his  own  cx- 
|>ciisc.  The  latter  U  virtually  impracticable  en 
the  score  of  cost,  and  there  aru  hardly  any  private 
line*.  The  former  method  often  involves  long 
deUvs,  so  that  one  might  as  well  send  an  employe 
to  UM  works.  To  remedy  this  state  of  things, 
tho  General  Count  Mors  of  the  Suburban  Cantons 
have  proposed  to  tho  General  Council  of  the 
Seine  the  establishment  of  telephonic  communi- 
cations between  Paris  and  its  environs.  It  i* 
pointed  out  that  this  w  ill  not  make  »  breath  in  the 
monoiioly  the  State  reserves  in  the  creation  of 
telephonic  lines,  that  it  will  increase  the  resourc  e* 
of  thu  Treasury  by  increasing  the  number  of  sub- 
scribers to  the  Socicte  Generate  dee  Telephones. 

A  new  method  of  recognising  blood-stains 
where  they  have  lieen  partly  washed  out  or 
altered  by  decay,  lias  been  recommended  by  Signe  r 
I  ilippi.  It  depends  on  the  iron  in  bltx.il.  The 
suspected  |iartH  of  the  tissue  arc  mae*rut«l  24 
hours  in  alcohol  of  95  per  cent,  strength,  t*>  which 
one-twentieth  of  sulphuric  acid  rues  been  added. 
The  liquid  is  poured  off,  and  made  strongly 
alkaline  by  adding  on  alcoholic  solution  <>f 
ainmuniu  ;  then  it  is  heated  to  Uiiling  in  a  water - 
bath,  and  filtered.  On  the  filter  remains  a 
precipitate  of  sulpluito  of  ammonia,  which  is 
washed  w  ith  alcoholic  ammonuical  liquid.  The 
liquid  is  vapouriscd  and  the  residue  calcined.  If 
hiematin  is  present,  rc<d  s|K>ts  appear  on  the  sidesi 
of  tho  porcelain  dish,  and  those  diseolved  in  a 
drop  of  iiitro-muriatic  acid,  give  the  well-known 
iron  reactions  with  ferro-  or  sulpha- cyanide  ot 
potassium.  It  is  advisable  to  mako  a  testing 
experiment  with  a  stainless  part  of  the  borne 
tissue. 

Tho  obituary  of  1882  ctmt.iins  many  well- 
known  names  in  Continental  science.  We  may 
note  the  following  :— Wohler,  Van  Monckhovcn, 
Wolf,  Von  KuMI,  lieich,  ZoUn.r,  BcrgMn*. 
Reinhard,  Keitlinger,  Mauser,  S-hwann.  von 
Burg,  Schlegel,  Deeaisne,  llildebrand,  Dcsc-r, 
Poitevin,  (iitfard,  Irfn-Unche,  lTttntamour,  Ma- 
rino Pulmieri  {hv  Cktmiker  Xtittmf,  31  Dec.) 

Attention  is  called,  in  Stuhl  ami  Ki*r«.  to  the 
great  diifercricc  thut  prevails  with  regard  to  tht. 
valuo  of  a  ton.  In  I'ngUnd,  in  the  copper 
industry,  ono  ton  of  ore  is  sold  w  ith  21cwt.  « 
2,3521b'.,  bul  east  i  pP  r  'Y]'h  '-. 1  t  n 

of  cool  —  2,2401b.,  and  in  Newcastle,  30  cwt. ; 
in  America,  wholes  lie,  2.2401b.,  retail,  2.000lb. 
In  the  American  iron  trade  there  are  no  fewer 
than  five  different  "tons"  in  use,  with  the  several 
values  of  2.0001b.,  2,201-C31b.,  2,2l0lb.,  2,2C81b., 
and  2,4011b. 
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The  hitjh  conducting-powcr  of  certain  solids 
for  sound  has  ten  long  applied  (according  to  M. 
(iobin),  for  ascertaining  tho  progress  of  gravels 
on  tin-  bed  of  the  Rhone.  If  one-  is  in  u  bout,  it 
is  sufficient  to  place  one  end  of  a  cano  in  the 
water  and  apply  tho  car  to  tho  other;  one  then 
hears  very  distinctly  tho  noise  produced  l>y  the 
shock  of  pebbles  ouricd  along  by  tho  stream. 
Tho  so  and  is  described  as  .-ruckling  similar  to 
that  produced  in  frying  :  now  and  again  more 
'  shocks  are  heard,  on  impact  of  large 


In  a  note  to  tho  Paris  Academy  accompanying 
his  six  admirable  photographs  of  the  comet,  Mr. 
Gill,  of  tape  Town,  says  that,  considering  the 
distinctness  with  which  small  stars  are  indicated 
in  two  of  those,  he  has  no  doubt  that  stellar 
maps  might  h«j  produced  by  direct  photography 
of  the  heavens-. 

_  It  haa  been  recently  found  by  M.  Brown- 
Soquard  that  carbonic  acid,  blown  into  tho  upper 
opening  of  the  larynx,  produces  not  only  a  local 
anmtheaia  in  that  organ,  but  general  anaesthesia ; 
and  that  this  loss  of  sensibility  throughout  the 
body  depends,  not  on  jossago  of  carbonic  acid 
Into  the  blood,  but  on  an  iniluen 
the  nerve-centres  by  irritation  of  tho 
nerves  of  the  larynx. 

The  International  Exhibition  in  Vienna  thi* 
year  will  continue  from  1st  August  to  31st 
<HtobcT.  The  1st  of  March  it  the  limit  of  date 
for  applications.  There  is  to  be  no  jury,  and  no 
distribution  of  prices  ;  but  scientific:  cotrunisaions 
will  bo  appointed  for  ciuctrotechnicul  experi- 
ments. 

A  Frankfort  firm,  M.  S.  Hew,  have  offered 
three  prices  ;of  t'J'i,  110,  and  to  respectively) 
for  the  beat  dwigna  for  iron  room-stoves. 
Design*  to  be  sent  in  below  1  Fab.,  lsax 

M.  Tmuvr  1ms  recently  bmught  forward  some 
pretty  designs  fur  a  mixed  system  of  domestic 
lighting,  in  the  form  of  ornamental  candelabra, 
which  have  incandescence-lamps,  as  weU  as 
scckets  for  ordinary  candles.  Both  candles 
Jind  lamp*  may  bo  lit  together;  but  it  ^ 
h-.pp.-n  that  the  candlelight  is  desired  without 
the  lamps.  Most  butteries  and  accumulator*  are 
-"» !'!■'-'  able  for  the  lumps;  but  M,  Tr.niv.'  !. 
devised  a  battery  of  a  very  few  elements,  which 
may  be  placed  at  a  distance,  or  in  the  body  of 
thi  candelabra,  and  which  acts  regularly  a  great 
numb,  r  of  consecutive  and  even  alternate  hours  ; 
there  is  no  waste  when  the  Lhii|m  are  unlit.  The 
system  is  des;  ribed  in  let  Moh-uj.  23  Dec 

In  a  recent  paper  to  the  German  Klectro- 
technical  Sfjci.-ty,  llcrr  l.uduwig  gave  informa- 
tion a*  tn  the  li.-tmlkiu. . «  from  earth  currents  in 
the  telegmphi -  lines  in  N'.m  uiber.  (The  paper 
appears  in  the  Society's  Jonniul.)  In  the  dis- 
euitaion  which  followed,  Dr.  A  run  expressed  the 
id-it  that  the  action  of  thunderstorm*  on  under- 
ground  lines  might  be  due  to  the  fact  that  these 
and  the  aerial  systems  had  common  earth  plates ; 
and  he  suggested  an  experimental  trial  of  lines 
wholly  separated.  Dr.  Wenicr  Siemens,  con- 
sidering the  strong  action  of  atmospheric  and 
earth  etirrcnU  on  telegraph  working,  thought  the 
employment  of  the  earth's  conductivity  preju- 
dicial rather  than  useful,  and  asked  whether  those 
disturbance*  might  not  !»•  wholly  prevented  by 
exclusive  use  of  a  metallic  circuit.  Ihr.  ltrii 
recalled  that  in  1,V»N,  in  North  America,  the 
earth  current* during  aurora  had  Isi-n  utilised  fur 
telegraphy,  and  Dr.  Siemens  mentioned  having 
earned  on  long  telegraph  conversations  with 
officials  Itt  Juterbog  during  aurora  in  1841  fa  dial 
telegraph  was  used,  and  the  galvanometer  showed 
detl.<-tions  such  us  would  have  been  produced 
with  S  Daniell  cell!* ;  there  was.  of  course,  much 
irregularity;.  Hen'  KLtisMcr  thought  tho  w  eak,  r 
effect  of  oarth  current*  in  thom  iial  lines  of  Austria 
might  be  due  to  the  less  p.  r feet  insnbition  of 
those  lines.  It  w-as  stated  that  in  further 
endeavours  to  elucidate  the  subject  of  earth  eur- 
rents,  the  Society  might  count  on  the  active 
assistance  of  the  telegraph  authorities ;  but  Iterr 
Mcissncx  (of  the  l'oat-oflice-)  eould  not  agree  with 
Dr.  Siemens'  view  as  to  utilisation  of  the  earth's 
conductivity  for  telegraph  working,  for  a  better 
ana  leas  expensive  return-connection  could  not 


It  has  been  recently  pointed  out  by  II  err  Stefan 
that,  if  a  hollow  iron  sphere  lie  ^'lagnetised  by 
external  forces,  it  acts,  in  its  interior,  with 
force  opposite  to  those  ouUidc.  The  resultant 
effect  depends  on  tho  thickness  of  tho  metal.  A 


magnet  in  the  interior  is  thus  partly  screened  by 
the  iron  wall  round  it  from  the  notion  of  magnets 
outside ;  and,  conversely,  tho  Utter  are  much 
less  affected  by  the  interior  magnets  than  if  those 
were  in  a  free  state.  An  iron  sphere  behave* 
towards  magnetic  forces  like  a  hollow  sphere  of 
good  conducting  nmterial  towards  electric.  This 
screening  action  has  found  an  important  appli- 
cation in  the  Gramme,  machine,  and  Herr  Stefan 
also  demonstrates  it  in  lecture-experiments  with 
iron  cylinders  and  iron  rings. 

From  a  careful  re-examination  of  120  year*' 
records  of  sunspots,  M.  Wolf,  of  Zurich,  comes  to 
those  three  conclusions :—  (1)  There  is  a  period  of 
10  years ;  (2)  there  is  a  second  period  of  1 1  years 
4  months;  {3}  there  is-  not  a  period  of  12  years 
imputable  to  the  action  of  Jupiter.  Notwith- 
standing the  great  difference  of  the  two  periods, 
tho  interval  from  a  minimum  to  tho  following 
maximum  is  the  same  for  both — viz.,  4J  years. 
After  170  years,  tho  maxima  and  minima  are  re- 
produced in  the  same,  order  and  with  the  same 
m 


VEGETARIAN  RECIPES. 

(From  the  Dietetic  Reformer.) 

Lemon  Pudding,  baked.—  Mate  rials:  bread 
crumbs,  flox. ;  milk,  one  pint,  :  butter,  loi. ;  one 
lemon  ;  pounded  sugar,  2ox.  ;  two  eggs.  Method  : 
bring  the  milk  to  boil :  stir  in  the  butter  ;  pour  this 
hot  over  the  bread  crumbs.  Add  sugar,  aud  three 
finely-minced  lemon-peels.  Beat  the  eggs,  and 
add  them  very  gently.  Put  a  plain  paste  round 
the  dish,  and  bake  for  three-quarters  of  an  hour. 
Cost  about  "d.  ;  will  serve  three  or  four  persons. 

The   Kibble  sdale  Puddina-. 

three  eggs ;  three  largr  applet  {good  cool 
must  be  chosen)  ;  bread  crumbs,  jib. ;  sugar,  .lex.; 
currants,  3ta.  (must  bo  well  washed  and  Jri-  ■  I  ; 
grated  nutmeg  to  tasbi  ;  half  a  I.  num.  Method : 
pare,  cut,  and  mince  the  upples  into  small  piece*, 
and  mix  with  tho  other  dried  ingrclients,  beat  up 
the  eggs,  and  bleu.]  the  mixturv  with  them  ;  then 
beat  well  for  ten  minutes  :  put  iuto  a  well-buttered 
mould,  tie  down  with  a  cloth,  and  boil  two  hours. 
Serve  with  sweet  sauce. 

A  Dinner  for  Two.— Thicken  a  pint  of  milk 
with  (lour  (or  cornflour),  and  simmer  well  with  a 
little  finely-chopped  omnn.  Salt  and  bruised  pep- 
percorns to  taste.  Presently  udd  a  tuhlespooulul 
of  chopped  parsley,  lloil  two  eggs  hard— they 
should  he  put  into  cold  water,  and  kept  in  three 
minutes,  gently  cooling  after  they  come  to  a  boil  — 
sholl  them  and  day  them,  cut  neatly  in  half  length- 
wise, whites  upjiennont,  oti  it  hot  tli--.li.  on  buttered 
toast,  or  not,  as  preferred,  aud  pour  the  thickened 
milk.  &C,  over  tn  cm,  boiling.  Vegetables,  us  de- 
sired, as  an  accompaniment. 

Peaae-broae— a  delicious  Breakfast  for  a 
Halfpenny. — Put  two  Ul.livq.oonful*  of  the  finest 
pea-flour  into  a  moderately-awed  basin,  upon  which 
pour  boiling  water  sufficient  to  allow  of  its  being 
stirred  into  a  thick  paste  ;  rapid  and  thorough  stir- 
ring is  essential,  litis  should  be  eaten  warm,  with 
syrup  or  raw  sugar.  The  cost  will  not  exceed  a 
halfpenny  ;  but  some  prefer  to  eat  it  with  milk, 
which,  of  course,  is  more  extensive.  Edinburgh 
pea-flour  is  considered  the  best,  the  price  of  which 
is  "Id.  per  lb.,  or  2d.  per  lb.  in  Larger  quantities. 
This  is  a  favourite  dish  throughout  Scotland,  where 
is  is  generally  designated  "pease -brose."  Thcflavour 
is  peculiarly  pleasant  uu.l  aromatic,  and  as  a  light 
and  nourishing  breakfast  it  cannot  be  surpassed. 


Appliances   for   Soot   Prevention.  —  A 

Berlin  engineer,  Herr  Albert  IVUoId,  has  devised 
an  appliance  for  preventing  the  escape  of  soot  into 
Die  atmosphere.  It  consists  of  two  hollow  cylinders, 
made  of  sheet  iron,  arranged  one  underneath  the 
other,  but  with  sjiuce  between  them  rather  greater 
than  the  diameter.  They  are  placed,  either  in  the 
chimney,  or  in  a  chamber  above  the  fire-grate,  and 
in  communication  with  the  chimney.  The  upper 
cylinder  rest  ou  a  plate  closing  the  chamber,  except 
inside  tho  cylinder,  so  that  the  air  around  this  latter 
is  in  repose.  A  baud  of  sheet  brass  is  wound  spirally 
inside  the  two  cylinders,  thus  giving  the  smoke  a 
rotatory  motion ,  and  causing  the  particle*  of  soot  and 
ash  to  pass  out  at  the  space  between  tlui  two  cylinders, 
owing  to  the  centrifugal  force,  and  fall  down  in  the 
chamber  outside  tho  lower  cylinder,  to  be  removed 
at  intervals  by  a  door. 

Lubricating-  Composition  - Mr.  H.  Mont- 
gonterie,  of  C  lead  on,  Durham,  has  patented 
(2154,  1882)  a  lubricating  composition  which  is  a 
mixture  of  plumbago  (powder)  25  parts ;  Lime 
water,  124  parts:  gallipoh  oil,  12$  parts  ;  flowers  of 
sulphur,  lu  parts;  and  tallow,  40  parts  ;  or  if  not 
required  solid,  equal  parts  of  plumbago,  gallipoh 
oil,  and  lime 


LETTERS  TO  THE  EDITOR. 


[  Wi  do  not  kold  mtrndttt  rttponeibie  far  rt  -  opinion)  •/ 

Mr  tvrrtefmdmlt.  The  Editor  rfperUnSlg  reqtuoU  that  all 
HMMintuttw  ehomld  be  draw*  up  <u  bevjtg  tu  pceribU.] 

AU  eammnnieatinnt  ohonld  be  addrtentd  to  Ou  £aiTna  oj 
At  Kigliiu  MscUAsic,3l,  Tatietocl-iirmt,  Cuveru-fard**, 

AH  Clir^.rt  and  Kut-cjki  Order)  to  It  made  sayo&fo  Is 
J.  I'sssaovs  Edwaium. 


herd< 
efoakiMg  ef  amy  utter 
mentioning  tAe  m 
unieh  %t  appear*. 


•ferense,  C xirrrepondrnti,  leAsn 
r  pmntmily  inserted,  *eitt  mbhfe  bp 
a]  tkt  Letter,  a*  u»U  at  lit  page  on 


"  I  would  have  rrerronc  write  what  t»  knows,  and  a* 

murh  as  he  knows,  but  no  mom ;  and  that  not  In  this 


anlr\ 


h  as  be  knows,  but  no  mom:  and  that  not  la  this 
,  but  in  »U  other  *utijeet*  :  1'or  such  a  person  may 
»  some  particular  knowlnlm  and  exppnenau  ot  tha 
ire  of  such  a  person  or  such  a  I otmtsin,  that  as  to 
oUkt  things,  knowa  no  nuire  than  what  everybody  does, 
and  yet,  to  keep  a  clatter  with  this  UtU»  pjUanor  of  his, 
will  undertake  to  writ*  the  whole  laxly  of  phfiekk* ;  s  vice 
from  when.*-  (tirat  IrKontenlences  deriw  Uielx  uilmnal." 


- MonUrtgne's  iMHgr. 

iti  

THE  SEA-LEVEL 

[20927.] — Wi  are  accustomed  to  speak  of  th* 
height  of  mountains  above  the  Urel  of  the  sea,  but 
few  persons  know  the  true  scientific  definition  of 
this,  ami  the  processes  by  which  tlus  level  have 
been  dctenuined  exactly  tn  each  port,  notwith- 
standing the  incessant  variations  induced  in  it  by 
tho  phenomena  of  tides.  We  consider  it  in- 
teresting, then  (says  /  Xaturr),  to  make  known 
the  exact  definition  of  the  term,  keeping  apart  all 
considerations  that  are  foreign  to  it,  and  taking  for 
our  guide  the  instructions  published  by  the 
Aimuairt  tfu  Hurra*  dt*  Longitude*. 

It  is  known  that  the  height  of  the  tides  varies 
with  the  relative  positions  of  the  earth,  the  moon, 
and  tho  sun,  and  that  the  greatest  are  produced 
about  the  time  of  syrygirs.  A  formula  given  by 
Laplace  in  his  "Mecanique  Celeste,"  enable*  us  to 
calculate  the  heights  of  all  tho  great  tidos 
at  each  lyzygirs,  that  is,  at  each  new 
moon  and  at  each  full  moon.  The  greatest  of  our 
great  tides  arc  produced  at  equinoxes ;  and  in  our 
ocean  tiurts  these  great  tides  follow  by  one  day  aud 
a  half  the  new  and  tlie  full  moon. 

Dividing  by  2  the  mean  height  of  the  total  tide 
ut  the  moment  of  equinoctial  syavgies,  we  hove  a 
certain  number  to  which  is  given  {he  namo  of  «n.t 
ofHtiqht,  In  each  p:>rt,  the  unit  of  height  is  de- 
duced from  a  gn  at  number  of  observations  of  high 
and  low  equinoctial  waters.  At  Brest,  for  example, 
the  menu  of  these  observations  h»»  given  lc42 
metres  for  the  difference  between  high  and  low 
waters;  the  unit  of  height  at  Brest  js,  then,  3'21m. ; 
that  is,  the  quantity  by  which  the  sea  rises  or  sinks 
relatively  to  the  mean  level  which  would  lutvo 
<>cciirro<f  without  the  acti'ut  of  tho  sun  and  tho 
moon.  It  is  this  mean  level  which,  at  Bn>it,  is  tho 
urn-lerrl.  Wo  may,  then,  .e  ronW,  define  tho  sea- 
level  in  the  following  way  : 

Use  Ata-itir/,  in  a  given  prt,  is  tho  mean  level 
between  the  high  and  low  equinoctial  waters  a  day 
and  a  half  after  the  corresponding  syzygies,  when 
the  levels  of  these  high  and  low  waters  have  been 
determined  altera  great  number  of  observations. 

litis  level  U  designated  by  the  name  of  trtettti 
Imf.  The  height  of  any  tide  above  the  mean  level 
in'a  given  port  is  calculated,  by  multiplying  thu 
height  of  the  tide  ut  tho  ejax.1i  given,  deduced 
from  the  formula  of  Laplace,  by  the  corresponding 
unit  of  height  for  that  part. 

The  height  of  the  lade  is,  in  general,  greater  or 
smaller  than  tho  unit  of  height,  as  picvioualy  de- 
fined. 

Wh.at  heights  are  calculated  from  Itarotnetrin 
observations,  the  se  a  level  is  defined  by  the  formula 
of  Laplace— a  very  complicat.  .1  formula,  into  w  hich 
enter  coefficients  which  give  account  of  oil  tho 
elements  of  the  question,  height  of  the  harrwuetc  r 
at  the  two  stations,  temperature*  of  the  barometer, 
ami  of  the  air,  &c.  I'ae  is  made  of  this  formula 
with  the  help  of  calculated  tuhlc*.  published  by  thu 
.tumtatrr  ilu  llurraii  a'i'  latiuilvtlee,  in  which 
those  who  are  interested  in  the  question  will  find 
ample  information  and  complete  .Mails  relative  to 
the  application  of  Laplace's  formula. 

A.  B  K. 


THE  BLACK  DROP. 

12002*.]—  Pnarrr  mo  to  draw  your  readers* 
attention  to  a  very  simple  method  of  j>roducing  a 
good  imitation  of  "the  phenomenon  called  the  black 
drop,  sncn  at  the  transit  of  Venus.  The  experiment 
may  be  made  cither  by  gus  or  daylight.  Turn  the 
eft  side  of  the  face  towurds  the  light,  and  close  tho 
left  eye ;  then  glance  off  the  edge  of  tho  1 
the  right  eye,  at  some  object  in  the  w 
more  distant,  and  then  slowly  move  a  finger  across, 
and  very  close  to  the  eye,  in  tho  direction  of  tho 
nose,  when  tho  ligutun?  will  commence  to  grow, 
and  will  finally  cover  the  object  looked  at.  Thi* 
experiment  fails  when  attempted  through  a  pin- 
hole.  By  careful  observation  in  perforating  Una 
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experiment,  the  performer  will  notion  that  besides 
the  sharp  outline  of  the  noa*  there  is  a  shadowy 
image  also  visible.  It  is  to  the  extent  of  this 
shadowy  image  the  ligature  grow*,  The  pin-hole 
removes  the  secfiudary  image  by  confining  the 
light  to  a  limited  area  of  the  pupil.  Molt  pro- 
bably the  black  drop  in  a  transit  would  be  also 
removed  by  making  the  observation  through  a 
pinhole  instead  of  by  the  whole  pupil.  If  so,  the 
cnuso  of  the  phenomenon  is  obvious,  and  the  ex- 
planation simple.  H.  Qornall. 


REFLF.CTORS  v.  REFRACTORS 

[ 20!>2fl.] — "  Pkiskatique  "  says  mirrors  rapidly 
deteriorate.  I  have  had  one  titty  yean  with  the 
mirror*  untarnished.  He  says  the  Gregorian  is 
difficult  to  adjust.  I  would  undertake,  in  the  one 
1  had,  to  have  it  taken  to  piece*  and  put  it  to- 
gether, and  in  adjustment  in  five  minutes:  but 
this  was  not  required,  nothing  being  necessary 
but  to  remove  the  cap,  and  •tart  observing.  As  to 
the  Newtonian,  I  will  undertake  to  start  level  and 
get  a  f.in.  Newtonian  in  working  order  before 
"  Prixmatiuua  "  can  arrange  a  3iu.  refractor.  If 
he  had  tried  a  diagonal  on  a  refractor,  and  com- 
pared with  a  Newtonian,  he  would  have  known 
there  was  no  comparison  betwixt  the  onmlort  of 
one  and  the  other.  The  deterioration  of  the  film  it 
largely  imaginary.  With  but  little  care  it  lasts  years. 
Lastly,  what  can  '*  Prismatique "  know  about 
them  to  write  of  "  the  continual  cleaning  for 
resdvering  deteriorating  the  glass  nurture  i  "  It 
sounds  as  if  he  thought  they  required  cleaning 
and  silvering  every  week. 

E.  Holm**. 


r2u!>aO.]-I  CAirxoT  read  the  letter  (20001)  of 
"  Frianuitique,"  so  condemnatory  to  both  ancient 
ami  modern  reflection,  without  asserting  that  my 
experience  is  totally  different  to  his.  I  have  now 
in  my  possession  Gregorian  reflectors  by  Short, 
Adams,  Ramsdeu,  Cuthbcrt,  Lasscll,  Bond,  and 
others  that  are  us  bright  anil  good  as  when  first 
made,  as  far  as  I  can  see,  and  though  often  used, 
have  never  giien  me  the  least  trouble  by  getting 
out  af  adjustment.  A  Itamsdeu  uf  tin.  apcrturo  is 
always  in  my  bed-room,  and  frequently  used,  ami 
alt  h  nigh  made  so  long  ago,  the  metals  appear  as 
g  o  I  an  ever,  and  its  adjustment  always  perfect. 

The  silver-on-glass  I  have  also  found  very  for 
from  requiring  the  constant  renewal  imputed  to  it. 
My  1'iin.  I  silvered  It!  year*  ago,  and  I  have  hud 
it  in  constant  use  ever  siuce.and  it  is  now  in  so  fair 
u  condition  that  I  do  uot  think  it  necessary  to 
resilvcr  it.  This  I  have  preserved  by  putting  a  sheet 
of  glass  on  the  fare  of  the  mirror,  and  then  cover- 
ing both  by  a  tin  cover  when  I  have  finished 
using  it. 

As  to  the  deterioration  of  the  glass  surface  by 
continual  cleaning— when  rv silvering.  I  clean  the 
•urfttCQ  by  pouring  on  it  strong  nitric  acid  and 
washing  it  oft*  agaui,  but  uever  rub  it  or  in  any 
way  cause  it  to  be  wont  away ;  so  that  I  do  not  see 
why  a  good  mirror,  carefully  used,  should  nut  last 
fur  an  indefinite  time,  as  the  coat  of  silver  preserve* 
it  from  the  effect  of  the  atmosphere,  which  must 
affect  the  refractor  and  eventually  ruin  it.  That 
the  Newtonian  requires  adjustment  at  times  I  admit 
when  a  wooden  tube  is  made  use  of ;  but  if  the 
tube  is  made  uf  metal,  I  do  not  see  why  the  adjust- 
ment should  not  be  as  permanent  as  in  the  Gregorian, 
but  I  have  had  no  experience  with  metal -lube 
Newtonians. 

As  to  the  use  of  the  zenith -diagonal  in  the  re- 
fractor :  the  cost  of  light  in  that  instrument  i*  too 
great  to  allow  of  its  being  lost  by  the  reflection  ; 
and  even  with  that,  the  position,  when  viewing 
objects  of  great  altitude,  is  by  no  means  pleasant. 
In  fart,  no  instrument  is  so  convenient  to  use  aa  the 
Newtonian  reflector  on  alt-axiniuth  stand. 

Philip  T&Uanc*. 

AMERICAN  SIDEREAL  CLOCKS. 

[20931.]—  A  RELIABLE  sidereal  clock  at  a  reason- 
able price,  such  us  amateurs  require,  seems  to  be 
still  a  desideratum.  When  we  seo  what  excellent 
moan-time  keepers  the  Americans  turn  out  for  a 
trifling  sum  [years  ago  I  bought  a  clock  for  -ts.  3d. 
that  sometinv  *  did  uot  vary  over  a  minute  in  the 
mouth,  but  tliis,  I  think,  must  be  a  very  exceptional 
case),  there  seems  no  good  reason  why  our  uustru- 
meut. makers  should  ask  the  sums  they  do  for  their 
cheaj*s»t  astronomical  clock*.  As  tlie  demand  for 
sidereal  time-keepers  must  always  be  rather  limited, 
of  course  we  cannot  expect  thu't  they  can  bo  made 
by  the  quantity,  and  consequently  as  cheaply  as  the 
on  Unary  American  clock;  but  (till  I  flunk  if  our 
i  ntcrpnsing  Transatlantic  friends  who  are  in  the 
clock  faiisinea*  would  take  this  matter  in  hand,  they 
could  get  up  n  reliable  observatory  clock  of  good 
quality  at  a  mflicicutly  cheap  rate  to  be  a  boon  to 
the  amateur  astronomer,  while  they,  at  the  same 
time,  might  have  a  very  fair  profit  on  the  traus- 
action.  It  seem*  useless  to  look  for  aid  in  this 
matter  from  our  own  manufacturers,  so  I  suppose 
We  must  turn  to  that  same  America  from  whom  we 


have  already  received  so  many  useful  lessons,  I 
sincerely  hope  that  this  may  meet  the  eve  of  some 
one  on  that  side  of  the  water  who  is  both  able  and 
willing  to  go  into  the  matter. 

Edward  M  Richards. 


SIMPLE  METHOD  FOR  OBTAINING  AN 
INCREASE  OF  POWER  FROM  AN 
ELECTRO -MAGNET 

[20932.]  — TlIK  accompanying  diagram  requires 
no  explanation.   This  plan  seems  to  me  preferable 


BSCK  STOP 


to  that  of  making  the  armature  a  permanent 
magnet.  All  neeest  ity  for  a  spring  is  removed  by 
adjusting  the  armature  at  a  suitable  inclination. 
The  diagram  represents  my  plan  as  applied  to  an 
electric  bell ;  hut  of  course  it  can  lie  adapted  to 
other  upparut us.  Edward  M.  Nelson. 


SCREW- CHASING  TRAVERSING 
MANDRELS. 

[209.13.1— "0.  J.  L.V  article  on  the  old- 
fashioned  traversing  mandrel  iu  the  "  E.  M  "  of 
the  29th  Dec.,  is  the  most  practical  and  to  the 
point  I  have  read  lately.  As  to  his  description  and 
praise  of  the  French  traversing  mandrel,  I  can 
fully  UlldoTM  him.  having  myself  (while  an  articled 
pupil  to  an  old  French  engineering  firm,  now  ex- 
tinct] worked  constantly  for  more  than  n  year  of 
my  time  at  one  of  Kin.  centre,  -2fi  centim.  The  head - 
stock  of  this  lathe  was,  a*  "O,  J.  L."  describes, 
mostly  of  wood — in  this  case  luird  |sillard  oak,  well 
and  firmly  mortised,  tenoned  and  bolted  together, 
the  strap*  over  the  heads  for  setting  up  the  collars 
and  the  before-mentioned  bolls  alone  being  of  iron, 
and  the  mandrel  was  certainty  not  less  than  SOin . 
long,  if  not  more.   I  learned  the  following  particu- 


lar k  and  mallet,  after  which  the  necks  were  care- 
fully lapped  by  >  lead  wheel,  dreaeed  with 
powdered  or  crushed  white  sapphire  dust,  mounted 
and  traversing  on  a  slide-rest,  and  the  whole  man- 
drel was  then  polished  in  the  usual  way.  The  two 
four-speed  pulleys  (interchangeable  and  nf  dif- 
ferent diameters)  were  held  on  the  mandrel  by  a 
stud,  previously  screwed  into  mandrel,  and  hove  up 
with  a  tight-fitting  nut ;  I.  however,  never  saw 
but  one  (the  unroot  four-speed  9in.  diam.)  used. 
The  collars,  or  bearings,  were  nf  white  metal,  aa 
alloy  of  tin  and  antimony,  for  both  back  and  f  r<  i.t , 
and*  were  rather  more  than  I  \  diameters  in  length, 
the  diameter  of  the  front  neck  bring  about  Pin. 
(-0*85  mil),  and  having  about  (a*  near  as  I  can  re- 
member) .tin.  traverse.  The  guide-keys,  ol 
mountain  ash  (Cormier),  and  wedge  were  arranged 
precisely  as  "O.  J.  L."  describes,  but  the  steady 
ley  and  lir  wedge  (only  one)  were  of  hard- 
hammered  brass,  and  worked  between  well-fitted 
metal  clteck* ;  in  addition,  the  front  or  rejecting 
handle  of  each  guide- key  wo*  loaded,  so  that  it 
always  dropped  clear  of  its  csjrrcspoudiug  screw 
on  mandrel  until  wedged  up.  wluch  operation 
necessarily  released  the  steady-key,  which  also 
dropped  clear.  All  tho  woodturuing  for  the 
shop  was  done  in  this  lathe,  as  well  as  all  the 
brasswork,  and  I  have  myself  often  turned  up 
wooden,  built-up  driving  piiih-ys,  then  much  used, 
quite  3ft.  diam.  "KMVL  F or  chasing,  a  pole  and 
strap,  or  thong,  wound  round  the  barrel  of  th« 
mandrel,  and  attached  to  a  treadle,  was  used 
(the  lathe  generally  was  driven  from  a  counter- 
shaft aa  usual) :  and  I  consider  this  method, 
or  an  equivalent  in  the  shape  of  a  coil  or 
rubber  spring,  to  lie  preferable  to  partially  swaging 
the  wheel,  as  the  latter  may,  by  accident,  pass  over 
the  top  centre,  and  so  strip  the  threuda,  either  of 
the  work  or  of  the  guide  key.  The  work  in  this 
establishment  was  principally  for  shawl  dressers, 
mien. lepers,  and  paper-mill  machinery,  involving  a 
large  amount  of  screwed  brasswork.  and  it  was  to 
insure  uniformity  in  their  work  and  to  farilitat'- 
repairs  that  the  *  timi  determined  on  and  adopted 
their  special  set  of  threads ;  these  were  atl  numbered 
1  to  3,  and  also  on  a  bras*  plate  srrv  the  key  mortise 
holes.  I  may  here  mention  that  the  latter  w.  re  all 
boxed  in  to  Keep  out  dust  and  dirt,  the  lox  of 
course  being  provided  with  a  hinged  cover  for  oiling 
and  cleaning.  The  head-stock  formed  part  and 
parcel  of  a  heavy  oak  frame  sunk  well  into  the  floor 
of  the  shop ;  tlie  tied  was  also  of  oak,  the  way* 
being  about  12in.  deep  by  -tin.  on  top,  and  about 
12ft.  long.  They  were  well  braced  together  ley 
distance  pieces,  and  also  firmly  fixed  to  heavy 
timbers  sunk  in  the  floor ;  the  top  of  tho  ways 
were  faced  with  flat  iron  and  filed  up  tolerably 
true.  The  popjsrt  head  was  of  cast-iron,  and  like 
most  French  work  of  that  date,  of  bad  design, 
although  the  workmanship  was  very  fair.  Between 
the  head-stock  and  long  lied  was  a  gap  for  large 
work,  which  wo*  bridged  over  by  an  oak  frame  for 
ordinary  work,  and  held  in  pUrs-  by  mortise 
wedges.  I  cannot  speak  too  highly  of  the  per- 
formance of  this   lathe,  it*  smooth  and  steady 
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lars  respecting  it  from  the  foreman,  who  had  been 
in  tho  service  of  the  firm  more  than  40  years,  and 
under  whose  directions  the  lathe  win  constructed  a 
few  year*  before  my  pupilage.  The  mandrel  was 
forged  in  the  shop  from  the  best  "  Bcrri  "  char- 
coal iron  (fer  au  boi*  de  Bern),  faggntted  and 
twisted  ana  swaged  till  nearly  cold.  It  was  then 
rough  turned  ami  annealed  ;  the  nose  and  pattern  - 
threads  were  next  cut  on  the  only  screw-cutting 
lathe  in  the  shop  (they  wore  not  to  be  found  in 
many  shops  47  years  ago)  ;  tho  threads  were  decimal 
according  to  the  French  metrical  system,  and 
wore  a  specialty  of  the  firm.  Tho  mandrel 
was  again  annealed,  end  tho  nock*  and 
belt  cylinder  for  the  poU-strap  or  thong 
finished  off.  Tho  mandrel  was  next  thoroughly 
and  deeply  caaehordened  (trempe  au  paquct),  and 
afterwards  trued  between  centre*,  with  a  lead 


action,  and  as  I  found,  the  ease  and  crleritv 
with  which  the  chasing  of  any  sued  work 
could  be  performed ;  uud  although  it  had 
been  some  five  or  six  years  in  constant  use,  and 
often  with  very  heavy  work  on  it.  the  necks, 
when  I  worked  at  it,  snowed  no  sign  of  wear,  ns 
was  proved  by  the  easy  sliding  motion  of  the 
traverse ;  nor  do  I  remember  even  setting  up  tho 
bearings.  I  have  since  often  substituted  white 
metal  for  brass  step*  iu  lathes,  and  always  with 
good  results,  and,  oven  for  coned  mandrels  I  prefer 
it  to  steel,  as,  by  its  use,  in  this  cose,  I  have  mrvex 
yet  found  the  two  to  set  fast,  although  a  very 
common  occurrence  with  steel  if  they  run  at 
all  dry. 

I  see  no  difficulty  in  adapting  this  kind  of  man- 
drel to  our  present  iron-bed.  lathes,  without  unduly 
lengthening  the  bed,  simply  by  making  the  bead- 
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stock  a  box  or  shell  casting,  and  allowing  nbout 
one-half  to  overhang ;  of  course,  it  would  both 
look  aiul  bo  better  tu  seat  the  entire  head,  but  I  see 
no  reason  why  the  hcadstock  and  bed  should  not  bo 
osst  in  one— aye,  and  planed  up  at  ono  chucking 
(after  the  bottom  cut  has  been  taken  off)  ;  the  steps 
would  then,  of  necessity,  be  in  true  axial  line  with 
bed.  Our  American  munuit,  who  are  up  to  all 
labour-saving  di nlgce,  bare  long  since  adopted  this 
plan  with  great  auroras.  Our  renders  have  only  to 
visit  C.  Churchill's  showroom,  where  they  will  see 
the  reality.  In  conclusion,  1  would  advise  any, 
and  many  of  the  readers  of  the  '  K  M.''  when  they 
have  an  opportunity  of  visiting  ParU,  not  to 
neglect  seeing  tho  Conservatoire  dea  Arts  et 
Metier*  in  the  Rti«  St.  Martin,  where  there  is  a 
very  lino  collection  of  old  lathes,  front  the  ICth 
century  down,  mostly  ornamental ;  some  with  roee- 
eugiues,  elhptical,  eccentric,  and  even  geared 
geometric  chucks,  all  with  slide-rests  more  or  leas 
Jiriiuitive,  and  all  driven  from  overhead.  Amongst 
them  La  a  very  flue  engine-lathe,  "Tour  a  Gull- 
lorhcr,"  made  by  a  Strashurg  mechanic,  for  King 
Louis  XVI.  All  these  have  traversing  mandrels, 
mostly  running  in  tin  or  white-metal  atrju. 
by  the  way,  the  Strosburgers  have  always  been 
noted  mi  l  honii  * ,  ax  may  tic  proved  by  inspecting 
old  wheel-lock  firearms,  anil  also  tin*  steed  cross- 
bows. "8tut/cr"of  tho  Uth  and  loth  centuries, 
and.  I  believe,  the  founder  of  the  present  tirm  of 
Holtxapffol,  was  also  a  .Srrasburger.  Anyone  iu- 
spt-cting  tho  collection  above  mentioned,  must  be 
struck  with  the  jiatu  .'  v  of  invention,  anil  waut  of 
improvement  displayed  in  our  own  present  onia- 
mrtital  lathes  ;  for,  with  tho  exception  of  "  Ibbot- 
soo'a,"  the  cycloidal,  and  the  strnight-linn  chucks, 
and  the  compound  drilling-frames,  nil  may  be  seen 
in  various  forms  on  tho  above  lathes,  and  I  very 
much  wonder  that  the  late  C.  Holtxapftcl  did  not 
make  greater  capital  of  them  in  his  work.  Another 
curiosity  in  the  collection  is  a  dead-centre  slide- 
lathe  by  the  celebrated  Vuucanson.  It  is  a  large 
rectangular  cage  of  square  iron  bars,  two  bottom 
owa  of  which  are  Bled  up  true,  and  on  these  run 
the  saddle  and  tool-post  or  box,  and  actuated  by  a 
leading-screw,  geared.  Thisis  another  illustration 
that  there  is  nothing  new  under  the  sun,  and  that 
many  so-called  new  inventions  are  only  reproduc- 
tions of  ideas  and  contrivances  worked  out  by  me- 
'  i  who  were  in  advance  of  their  age. 

MetLanicun. 


8IZE  OF  FLAT  IN  NEWTONIAN 
TELESCOPE. 


[2TI934.1 —  Tub  question  raised  afresh  by  M 
We 


by  Mr. 
interest. 


Fostlake  is  one  conrui 
which  ought  to  he  fully  worked  out. 

The  minimum  sine  would  apparently  be  that 
re-quired  to  intercept  tho  uMt  <>{  tho  cone  of  rays 
proceeding  towards  the  fociJ  jx.int  when  the  tele- 
scope is  being  directed  to  the  largest  object  required 
to  !*•  viewed,  the  term  "  largn  "  being  of  course 
used  in  reference  to  angular  diameter. 

This  may  be  assumed  to  be  the  sun,  and  if  we 
take  as  on  example  a  mirror  lolin.  diameter  and 
10ft.  focus,  the  focal  image  would  be  somewhat 
lees  than  liin.  diameter.  If  we  decide  that  this 
i  is  to  be  sent  to  a  point  l'Jin.  from  tho  axis  of 
dy,  the  flat  would  require  to  be  2iu.  in  its 
axis.  It  would  not  require  tho  eyepiece- 
m  the  aide  of  tube  as 
e,  because  the  cone  of  rays  proceeding 
i  the  flat  would  bo  converged  to  a  much  nearer 
point  by  the  action  of  the  field-lens  ;  but  allowing 
lor  convenient  manipulation,  the  distance  named 
would  seem  about  the  right  position. 

I  cannot  agree  with  Mr.  P.  Vallance's  remark 
that  we  might  equally  reasonably  "  take  a  Larger 
t.bject,"  because  the  Newtonian  telescope  is  not 
ordinarily  used  for  terrestrial  objects,  while  his 
suggestion  to  cover  the  whole  of  the  flat  except 
the  sire  of  a  pea  would  proportionately  reduce  the 
light  (hut  not  the  site)  of  the  image  to  that  of  a 
mirror  giving  an  equivalcntly  small  cone  of  rays. 
If,  therefore,  Mr.  Vallance  uses  a  2in.  flat  for  his 
17Jin.  mirror  of  9ft.  3in.  focus,  he  will  lose  the  full 
effect  of  his  mirror  as  regards  brilliancy,  and  vir- 
tually reduce  it  to  one  of  much  lea*  diameter.  It  is 
quite  true  that  the  argument  may  be  pushed  to  an 
absurd  extreme,  as  Mr.  Vallance  suggests  ;  but  the 
answer  is  that  in  practice  no  one  would  wish  to 
einptny  "  a  very  small  mirror  of  very  long  focus." 

la  the  sliding  plate  carrying  both  flat  and  eye- 
piece at  itcatty  anri  frtf  Jrvm  thale  as  the  usual 
plan  of  making  the  eyepiece  alone  moveable  ?  ^ 

[2091').]— Is  reply  to  ••  Filer"  (20S39),  I  named 
the  doing  away  of  the  flat  altogether  a*  a  theoreti- 
cal advantage.  I  do  not  expect  to  see  it  adopted. 
With  the  flat  close  to  the  edge  of  the  tube,  or  even 
outside,  without  enumerating  other  difficulties  of 
this  construction,  tho  observer's  head  would  ob- 
struct more  light  than  the  flat,  beside*  the  extra- 
ordinary inconvenience  of  tho  position. 

Mr.  Vallance's  I  Jin.  flat  (20900)  for  his  l-Wu. 
mirror  is  very  small,  and  is,  I  should  think,  too  ex- 


treme to  get  tho  beat  out  of  hi*  mirror.  There 
ought  to  be  a  margin  outride  tho  cone  of  rays  of  at 
least  iiu.  all  round — mine  is  ,\,in.,  which  I  think 
none  too  much.  I  might  use  a  smaller  flat  than 
my  IJin.  by  moving  the  Hat  and  eyepiece  farther  up 
the  tube  and  from  the  focus,  in  the  way  lie  sug- 
gests. This  would,  however,  be  attended  with  in- 
convenience  in  other  ways.  The  eye-tube  must  lie 
so  very  short,  that  it  would  necessitate  a  separate 
slide  for  the  lower  powers,  particularly  for  70  or  80 
Kellner,  which  I -use  a  great  deal,  and  which  would 
bo  more  trouble  than  the  extra  advantage  of  a 
slightly  smaller  flut.  In  Mr.  Vallance's  17Jin. 
mirror,  I  see  that  the  diameter  of  cone  of  rays  will 
be  IJin.  at  11  Jin.  from  the  focus,  and  ljin.  at 
lOjin.  The  latter  would  allow  ^.in.  all  round  the 
mirror,  and  taking  the  diameter  of  the  tube  to  bo 
18}in.,  it  would  bring  the  focus  only  IJin.  outside 
the  tube,  and  the  former  JJtn.    This  makes  the  eye- 


s' cannot  approve  of  hi*  plan  of  a  sliding  tube  for 
eyepiece,  with  flat  attached  to  arm.  *L  In-  |4an  is 
altogether  incompatible  with  the  jwrfretiou  of  ad- 
justment which  I  get  with  fixed  eye-tube,  and  spot 
and  pinhole  method  of  adjustment.  In  the  first 
place,  the  positions  of  the  flat  and  oye-tulie  should 
each  lie  capable  of  separate  adjustment,  which  his 
plan  is  not.  As  pointed  out  by  nev.  V.  S.  Godfrey, 
tho  flat  should  be  in  the  centre  of  the  large  tube, 
and  is  easily  fixed  there  by  the  present  mode — vii., 
by  adjusting  the  mirror  In  the  usual  way,  vix., 
with  full  mirror,  making  shadow  of  flat  central, 
and  then  putting  in,  say,  a  tijin.  stop.  If  still 
central,  it  is  all  right ;  if  not,  the  three-watch- 
spring  plan,  with  screws,  allows  of  its  being  ad- 
justed till  it  is  central  in  all  positions.  I  am  quite 
aware  that  the  optical  adjustment  is  not  affected 
by  this,  provided  it  is  not  sufficiently  out  of  the 
centre  to  interfere  with  the  cylinder  of  rays  falling 
on  the  mirror ;  but  everytliing  is  made  out  of  truth 
by  it,  and  for  tho  flat  to  be  anywhere  but  In  the 
centre  of  the  tube  is  imperfect,  and  ought  to  be 
inadmissible.  Nothing  can  be  simpler  and  more 
complete  than  the  present  flat -mount  method  of 
fixing  ami  adjustment,  and  it  Ilillttllljt  OlUlllHlll 
less  bght  than  the  other.  The  expense,  it  any  more, 
is  but  trifling,  and  is  not,  I  think,  a  consideration 
when  it  is  more  perfect. 

Again,  by  the  sliding  plan,  the  eye-tube  piece 
mav  lie  true,  or  may  not  ;  the  fixed  can  be  adjusted 
with  slots  in  the  Urge  tube  and  the  screws  which 
fasten  it  on,  till  the  axis  of  the  cone  of  ray*  passes 
through  the  axis  of  the  eye  draw-tube, which  is 
tested  by  tho  pinholes  at  both  end*  of  the  draw- 
tube,  and  the  image  of  the  flat  being  seen  central 
in  the  farther  pinhole,  with  a  ring  of  light  all 
round  at  all  focuases  and  rotation  of  tulie.  This 
would  seem  quite  impossible  with  tho  sliding  plan, 
which  at  the  best  is  only  a  haphazard  adjustment, 
in  all  probability  not  perfect,  and  with  no  mean*  of 
making  it  so. 

"Priamatique"  (20001)  apparently  holds  a  brief 
(not  financial,  of  course)  in  favour  of  refractors. 
I  have  heard  of  such  a  thing  as  a  green  growth 
between  the  lenses  of  an  o.g.,  and  the  advice  is 
then,  "Let  it  alone."  I  should  like  to  show  him 
my  contrivances  with  Mr.  Calver's  new  method  of 
transverse  adjustment  of  flat,  which  is  more  deli- 
cute  and  certain  than  the  usual  one,  and  which 
never  moves  after  it  is  set,  and  I  think  he  would 
see  tho  "  infinite  bother  "  of  doing  it  grow  some- 
what leas  than  ho  imagines.  I  have  not  touched 
my  adjustments  for  weeks,  though  they  are  per- 
fected when  required  in  a  minute  or  two,  6y  -Ary, 
and  without  opening  my  house.  My  mirror,  to  all 
appearances,  is  as  good  as  the  day  it  was  put  in, 
eighteen  mouths  ago,  and  is  not  Likely  to  want 
silvering  fur  years,  the  "continual  cleaning"  for 
which  purpose  will  be  somewhat  deferred.  Sup- 
pose I  had  a  10  or  12Jin.  o.g.  properly  mounted, 
what  would  it  cost  '*  And  should  I  see  Jupiter, 
Saturn,  the  Moon,  nebulie,  or  clusters  any  better— 
or  tho  infinite  beauty  of  tho  coloured  doubles— 
than  I  do  now  at  a  tithe  of  the  expense  .    Query  ! 
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[20936.1— Itr  answer  to  Mr.  Criekett  (49«02),  I 
use  exactly  the  same  proportions  of  ingredients  as 
Mr.  Brashes*:  gives  in  Vol.  XXXI.,  p.  327,  which  is 
in  the  number  for  January  11,  1880  ;  but  1  add  to 
the  silvering  solution  (at  the  time  of  aOvering,  of 
course),  double  the  amount  of  reducing  solution  he 
recommends,  and  not  double  the  amount  of  sugar 
to  the  reducing  solution,  as  someone  understood. 
Tho  reducing  solution  is  all  tho  better  for 
being  made  some  day*,  or  even  weeks,  before 
using.  From  lin.  to  Jin.  between  the  surface 
of  the  speculum  and  tho  bottom  of  tho  vessel  is 
enough. 

I  would  here  give  a  word  of  explanation  to  my 
experiments  on  tho  ease  with  which  the  surface  of 
a  glass  speculum  may  lie  got  out  of  shape  and 
spoiled,  and  which  experiments  are  referred  to  by 
"  Priamatique  "  (20901).  Now  these  experiments 
were  made  with  rouge,  and  I  mentioned  them  to 
deter  all  possessors  of  glass  specula  from  using  any 
polishing  material  in  cleaning  off  the  silver  pre- 


vious to  resilvering  ;  and  to  add  weight  to  what  i 
hnvo  already  written  on  this  subject,  I  will  men- 
tion further  that  in  my  investigations  into  the 
exact  effect  of  each  motion,  and  quantity  of 
motion,  and  variation  of  the  conditions  and  com- 
bination* of  the  motions,  I  have  been  omitting  ono 
motion  or  condition  after  another,  and  working  the 
surface  until  I  find  the  conditions  have  left  their 
ultimate  result  on  the  face  of  the  speculum.  This 
I  carefully  study  under  the  shadow  test.  By  tlii* 
mean*  I  become  completely  master  of  the  effect  of 
each  motion  and  condition,  and  can  then  reason 
out  the  effect  of  any  combination  of  motions  and 
conditions,  or  find  out  beforehand  the  best  motions 
and  conditions  to  produce  the  required  truth  of 
figure.  All  these  experiments  I  hope  to  describe  in 
their  proper  place.  Now  wliat  I  wish  to  hero 
call  the  attention  of  the  possessor  of  glass  specula, 
or  anv  other  specula  to,  is  the  fact  that  I  find  from 
five  to  eight  minute*  working,  with  :»  to  40  revo- 
lution* of  the  liaudle  per  minute,  will  so  alter 
tin-  shape  of  the  figure  by  leaving  deep  marks,  that 
it  will  take  me  I  rum  1}  to  2  hours  work  to  gi  t 
them  out,  with  from  W  to  00  revolutions  of  the 
handle  per  minute,  so  that  five  minutes'  injudicious 
work  Mill  rsir«c  may  utterly  spoil  any  speculum. 
Hut  the  possessor  of  a  good  glass  speculum  need 
not  be  alarmed  on  this  account :  the  glass  surface  is 
just  a*  pen  nunc  ut  as  the  glass  surface  of  an  object- 
glass,  provided  he  keeps  all  polishing  materials 
away  from  it  when  lie  is  cleaning  it  for  resilvering. 
Let  him  dissolve  off  the  silver  with  nitric  acid,  being 
as  careful  to  clean  the  edge  as  the  faee,  rinse  with 
water,  then  clian  well  the  edge  with  potash  water 
(1  to  12  oi  wuter),  rinso  again  with  water,  then 
pour  on  the  face  a  littlo  of  the  potash  water,  and 
gently  rub  with  a  bit  of  flannel ;  let  it  stand  some 
time,*  then  wash  off  with  water,  and  at  once  insert 
in  water  until  required  to  ailver.  This  treatment 
will  not  alter  the  surfuce,  but  will  keep  it  good  for 
generations,  or,  as  we  say,  for  ever. 

The  edge  of  the  speculum  ought  to  be  as  clean  as 
the  face,  or  we  get  marks  on  the  face  near  its  edge, 
and  the  deeper  tho  speculum  is  in  the  silvering 
solution,  the  tietter  the  edge  of  the  face  will  be.  I 
find  good  rain-water  for  the  process  a*  good  prac- 
tically as  distilled  water.  Mr.  Brashear  lias  men- 
tioned this  before.  H.  A.  Wasaell. 

Addcnbrook  Villa,  Love-lane,  Stourbridge. 

OPTICAL  MATTE  RS 

[20937.]— I  am  sorry  your  correspondent  "  Bow" 
(letter  20871)  did  not  pro-serve  some  abstracts  of 
the  papers  mentioucd  by  him.  It  is  a  great  pity 
that  such  researches  should  lie  buried  in  volumes 
out  of  almost  everybody's  reach.  The  early  volumes 
of  the  (  am.  /'Ait.  Titti'i*.  and  of  the  sVtsMWfiMM  of 
the  Boval  and  Royal  Astronomical  Societies  cuntain 
many  things  that  would  be  esiiecially  i 
now  that  we  have  such  a  band  of  canie 
in  optical  matters.  With  regard  to  Airy's  papers 
named  by  "  Bow,"  and  Littrow's,  in  Vols.  111.  and 
IV.  Tiai.t.  and  Mem.  Ji.  A.  N.,  if  anyone  desire*  to 
help  in  tho  work,  but  is  unable  or  unwilling  to  face 
the  task  of  reduction,  if  he  will  give  his  address, 
and  send  the  books  to  me  carriage  paid,  I  am  quite 
witling  to  give  the  time  and  trouble  necessary  to 
make  a  precis  of  the  articles,  and  send  it  to  these 
columns  for  the  good  of  all.   I  cannot  do  more. 

In  reply  to  Mr.  Wasaell  (letter  20867)  :  I  do  not 
require  "tracing  diagrams  "for  my  own  use.  If 
such  diagrams  could  tie  reproduced  and  reduced,  I 
thought  they  might  prove  serviceable  to  his  eluci- 
dations of  the  action  of  different  varieties  of  stroke. 
The  question  put  to  mo  in  letter  it  was  by  "  L.  L.  L." 
is  a  practical  one,  which  I  am  quite  unable  to 
answer.  In  such  a  matter,  I  do  not  think  the  mt*t 
elaborate  calculations  can  yield  anything  like  so 
good  a  result  as  could  be  furnished  by  a  clever  prac- 
tical man  at  once.  I  trust  some  correspondent  will 
toko  the  hint  given  by  Mr.  Calver,  and  invite  I)r. 
Itoyston  l"igott  to  contribute  a  little  to  the  literature 
of  the  reflector. 

With  regard  to  tho  optical  glass  mentioned  by 
me  in  a  former  letter,  I  may  say.  in  answer  to 
"  Prismatique,"  that  if  by  "  brand*  "  he  means  the 
"  number  of  the  glass,  Mr.  Caplatzi  can  readily 
give  this.  He  tells  me  that  the  numbers  on  his  flint 
glass  slabs  are  1181,  1204,  1206,  1209.  1213.  These 
are  Fell's  numbers ;  but  what  they  mean  I  do  not 
know,  as  I  can  find  no  reference  to  them  in  his 
price-tUt  .  They  are  printed  in  large  black  figures 
ir«  the  glass,  not  impressed  in  it.  I  have  procured 
a  few  pieces  from  Mr.  Caplatzi,  and  have  tried,  in 
a  rough  way,  to  ascertain  their  approximate  specific 
grivlty.  Two  of  these  are  plates  2Jiu.  square, 
polished  on  two  edges,  so  that  you  can  next  through 
them.  Thev  are  numbered  respectively  1IS1  and 
1204,  and  I  believe  their  specific  gravities  are  obout 
3'000  and  3  400.  The  third  is  n  crown  gloss  diBC. 
rounded  out  of  a  square  plate :  it  is  numbered  20O 
(probably  this  originally  was  1200),  and  its  specific 
gravity  seems  to  be  about  2,'62o.  Two  more  are 
moulded  or  pressed  discs.  These  have  a  circular 
form,  with  smooth  edges:  the  crown  lens  is  equi- 
convex,  and  of  specific  gravity  about  2'ftOO.  One 
surface  is  very  smooth,  and,  so  far  as  I  can  «t, 
there  are  no  marks  or  numbers  on  the  glass.  The 
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flint  lens  has  one  flat  Mid  one  very  shallow  concave 
side :  its  specific  gravity  is  about  3-500.  There  is 
a.  numWr  or  mark  impressed  in  the  glass,  which 
seems  to  lie  42.  I  hope  onr  friend  "  Prismatique  " 
wUl  kindly  give  noun;  little  explanation  of  the 
"brands"  or  marks  usually  nvet  with  on  optical 
glass.  Mr.  Oaplutzi  soils  his  glass  very  cheap,  and 
I  feel  certain  the  amateur  object-glass  grinder  will 
desire  to  make  his  first  attempt  upon  glass  that  from 
its  low  cost  ho  is  not  afraid  of  spoiling. 

Orderio  Vital. 


GRINDING  AND  POLISHING  SPECULA. 

[20938.]— Pmhirtcco  that  I  am  very  glad  my 
previous  Utter  has  proved  useful  to  Mr.  Waaseli. 
find  thanking  him  for  his  courteous  references  to  it. 
I  proceed  to  refer  to  certain  points  in  hi»  letter  on 
page  387. 

As  regards  Herechol's  mirrors,  particulars  are 
wanting,  except  as  to  a  few  ;  and  us  far  as  I  can 
loam,  only  two  are  now  known  to  exist :  one  at 
Stouyhurst  College,  and  another  in  private  hands, 
the  owner  of  which,  however,  informed  me  that 
the  speculum  was  hopelessly  injured. 

I  have  within  the  last  few  clays  come  across  an 
illustration  of  Henchel's  "  forty-foot "  telescope, 
with  it*  timber  framework  ;  but  the  accompanying 
description  is  very  meagre.  There  is,  however, 
one  r.  murk  that  is  worth  quoting— viz.,  "We 
believe  it  has  been  little  used,  it  being  found  that 
the  great  mirror  font  under  it*  own  weight,  and 
distorted  the  image." 

I  have  heard,  or  read  somewhere,  that  the  same 
defect  exists  in  the  Foucault  mirror  of  the  large 
reflector  at  the  Tons  Observatory,  notwithstanding 
a  system  of  cushioning  and  packlug-up  at  the  back 
of  it.  The  goodness  (or  badnees)  of  the  old  specula 
is  a  matter  of  much  difficulty  to  decide,  because 
possessors  of  such  of  them  as  still  exist  seem  un- 
willing to  have  them  tested  and  compared  with 
modern  ones.  Certainly,  the  accounts  given  of 
them  by  contemporaries  are  very  remarkable,  to 
say  the  least.  For  instance,  we  find  a  little  Casae- 
gruiu  mentioned  as  being  only  Sin.  in  diameter  and 
oin.  focus,  vet  fitted  up  with  three  convex  small 
mirrors,  and  magnifying  from  75  to  400  timet ! 
The  maker  (Watson)  in  referring  to  it.  says  (and 
his  remark  is  interesting  in  connection  with  what 
"Orderic  Vital"  has  written).  "The  making  of 
this  telescope  discovered  to  me  that  the  curve  of 
the  largo  mirror  most  proper  for  the  Gregorian  is 
not  so  for  the  Casac  grain,  which  requires  a  different 
figure ;  1  therefore  made  another  large  metal,  and 
gave  it  such  a  figure  as,  combined  with  the  convex 
small  mirror,  gave  distinct  vision."  From  this  it 
would  seem  that  the  large  mirror  was  corrected  to 
suit  the  small  one,  ami  not  rirr  rtnd.  A  TuUcy 
Gregorian  of  30in.  focus  and  6,1  in.  aperture  is 
also  said  to  have  shown  a  printed  paper  "better 
than  a  very  fine  achromatic"  of  6ft.  focus  and 
•V, in,  aperture.  One  would  rortainly  suppose 
that  in  Mats  two  cases,  at  all  events,  the  mirrors 
must  have  been  must  accurately  figured  ;  and  many 
«:milar  accounts  are  to  be  found  in  confirmation. 
Cannot  Mr.  P.  Vallanco  kindly  help  to  clear  Dp  the 
difficulty,  with  his  flue  (probably  unrivalled)  col- 
lection of  old  and  modem  specula 

"  '"Orderic 
of  the 

t,  a  |M»n«m,.*,  w  iiusgu  lu  use  different  - 
coloured  chalks  for  the  separate  zones  of  facet 
a*  to  distinguish  the  effect  of  each  zone:  and  a  still 
more  complete  method  would  be  to  put  ft  frJMrswl 
ehaK-prntil  thovtih  each  faeet,  all  those  in  any 
given  zone  being  the  same  colour.  By  the  extent 
of  the  shading,  or  depth  of  tint,  an  idea  would  be 
obtained  of  the  total  effects  of  the  irhalr  SMffaM  of 
facets ;  and  I  yet  hopo  Mr.  Wassail  will"  tell  us 
something  of  what  lie  obtains  by  this  mode  of 
making  the  polisher  register  its  own  action.  I  may 
adl  tliat  the  method 'of  polishing  convex  small 
specula  by  a  aeries  of  graduated  rings  lunl  also 
occurred  to  me  ;  but  I  understand  the  difficulty  is 
not_  merely  in  working,  but  in  tntimj  these  small 
surfaces.  I  have  proposed  grinding  and  testing 
them  «•  Avuc.  and  then  silvering  them  ;  but  I  am 
not  aware  whether  my  suggestion  has  yet  l>ecii 
tried.  It.  L.  L. 

THE  SLIDE-BULE. 

(2  DC?.)— Beabkm  interested  in  this  subject  will 
letter  20922  before  20919.    Alter  the 


about  l-M  to 


icciion  oi  ruu  aim  m'sjern  specula. 

As  to  Uie  method  (suggested  bothbv"( 
Vital"  and  myself)  of  tracing  the  action 
p>Iisher,  I  proposed  to  Mr.  Waaaell  to  use  did 


y\R  a  iu) 


with  unin verted  and  inverted  logarithmic "  lines 
on  a  glide  placed  between  two  gets  of  similar  un- 
fixed lines,  as  I  think  "Gamma  Sigma" 
i  serves  for  obtaining  the  contact  in  cubic 
when  length,  breadth,  and  depth  given 
ill  inches,  yet  it  is  not  calculated  for  giving  the 
result  iu  cubic  foet  or  yards,  from  dimensions  in 
,  which  a  double  slide  instrument  is.  Aud 
if  I  understand  aright,  the  "  computing 


telegraph,"  referred  to  by  "  Gamma  Sigma,"  as 
necessarily  confined  to  the  circumferential 
logarithmic  lines  of  circles  of  moderate  diameter, 
th.n  this  instrument  is  inferior  to  a  spiral  one, 
which  gives  results  with  greater  accuracy  to  four 
|  . laces  of  figures  than  the  ordinary  straight  orcireular 
instrument  will  give  to  three,  giving  for,  soy— 

7'^-,  tho  answer  slightly  in  excess  of  S3' 10, 


'  Ml? 
while,  really,  it  U  under  83-12 

Buttenhaw, 


Thomas  Dixon. 


STANDARD  WIRE  GAUGE. 

[20040.]  —Last  month  one  of  your  correspondents 
promised  to  give  us  the  decimal  numbers  of  the 
proposed  standard  wire  gauge.  I.  for  one,  shall  bo 
glad  if  he  will  do  so  at  his  earliest  convenience. 

In  1880  I  proposed  the  following,  as  approxi- 
mating aa  near  as  possible  to  the  gauges  then  in 
use :— ■ftOO  -430         -440  -420  -400  -3M0  -360  -340 

::20  -300  —  -290  -280  -270  -260  -250  -240  -230  -220 
■210  -200—  195   190  185  180  175  170  -165  -160 

155  140  -145  -140  -136   130   125  -120   115  110 

105  100  —  0975  095  -0925  -090  0S75  -085  -0825 
•OsO  -U775  -075  -0725  -070  0875  065  -080  -0576 
-055  -0525  050  -0475  045  0426  040  -0375  "035 
•o;«5  030—  02875  02750  -02025  025  02375  -0225 

02125  -020. 

In  deciding  upon  a  decimal  gauge,  it  must  be 
taken  into  consideration  that  the  wiredrawer  cannot 
supply  Urge  quantities  of  wire  all  drawn  perfectly 
true  to  one  decimal  number— he  will  require  a  little 
allowance  above  and  below  that  number.  For  in- 
-tauc«,  Siemens  Bros.,  in  their  specifications  for 
cable  wire,  allow  2  per  cent,  above  and  below  the 
number  named  :  thus,  if  they  required  a  thousand 
tous  of  -100,  they  would  receive  all  between  -098 
and  -102-that  u.  they  would  reject  all  thinner 
than  -098  and  any  thic  ker  than  -102. 

This  variation  for  large  quantities  of  wire  is 
found  in  practice  to  be  quite  sufficient  j  for  needle- 
wire  and  piano- wire  about  1  per  cent,  is  the  usual 
allowance. 

If  wo  get  a  gauge  made  from  Sir  Jos.  Whit- 
worth's  jmtterns  to  the  above  decimal  numbers,  the 
thinnest  allowed  would  pais  the  gauge  easily,  and 
the  tin.  kest  allowed  wc  aid  oulj  "  t  i  tight " 
through  the  gauge  "  nick." 

If  the  "nicks"  or  "slots"  of  the  gauge  were 
mode  V-sbapcd,  the  wiredrawer  could  work  to 
such  a  gauge  with  pleasure,  as  lie  would  "  set " 
nearly  into  -095,  and  "  run  out "  tight  to  -100,  and 
so  of  all  other  numlwr*. 

I  would  suggest  doing  away  with  the  old  num- 
bers altogether  (as  they  are  only  misleading)  and 
u*e  the  decimal  numbers  onlv.  Anyone  can  quote 
prices  to  any  definite  decimal  number:  but  if  you 
ask  a  quotation,  say,  for  No.  13,  one  will  say  it  is 
I ii'5,  another  that 'it  is  |H0,  aud  th-y  will  never 
agree  to  coll  them  otherwise.  Lestar. 

A  VIOLIN  WITHOUT  A  80TJNDPOST- 
EXTBAOBDINABV  VIOLINS. 

[20941 .] — "FrDDi.r.B"  has  now  f>r  somo  time 
Vo>U  fought  against  the  use  of  a  soundnost  in  a 
violin,  because  he  lias  "found  it n  delusion  and  a 
snare,"  and  thinks  it  may  be  left  out  without  detri- 
ment to  tho  sound  of  the  violin.  I  think  be  has) 
not  made  himself  quite  clear  in  this  controversy,  for 
he  knows  as  well,  and  ]>erhaps  better  than,  many  of 
of  our  readers,  that  the  sounajiost  is  indispensable  in 
the  modern  violin.  But  if  he  constructs  a  violin  of  a 
totally  different  form.  I  admit  that  it  is  possible  to 
leave  the  soundpost  out,  and  possibly  gain  the 
some  result,  or,  as  he  says,  a  better  result.  How- 
ever, his  arguing  that  harps,  pianos,  and  suehinstru- 
mi'uts  answer  their  purpose  without  a  soundtiost, 
is  not  quite  to  the  point.  Iu  those  instruments  the 
string  is  plucked  or  struck,  and  then  left  to  vibrate: 
while  in  tho  violin  it  has  to  do  that  by  the  bow.  I 
think  in  one  of  "  Fiddler's  "  letters  some  years  ago, 
in  "  ours,"  he  stated  that  a  violin  which  (uul  a  sus- 
taining sound  when  plucked,  was  as  a  rule  deficient 
under  tho  bow.  I  accept  this  to  bo  theoretically  cor- 
rect, although  I  cannot  say  that  I  haw  practical 
experience  in  this  rosjiect.  Now  one  moment's 
consideration  will  make  it  clear,  that  there  is  a 
great  and  funilamcntal  difference  between  the 
jriano  and  a  violin.  Iu  the  violin  the  breast  and  back, 
or  in  fact  the  whole  case,  bears  the  tension  of  the 
strings.  If  we  take  away  the  soundpost,  rapid 
passages  get  muddled,  liecause  the  breast  and  back 
are  free,  and  their  vibration  cannot  be  stopped  by 
the  linger  ;  but  if  the  soundpost  is  put  between 
them,  they  are  more  perfectly  under  the  control  of 
the  player.  A  pianoforte  is  an  acoustical  savage, 
anil  cannot  be  rompnred  with  that  perfect  instru- 
ment the  violin.  I  must  put  the  responsibility  on 
' '  Fiddler  "  for  doing  so,  who  often  puints  to  the 
piano  as  doing  very  well  without  a  soundpost. 
But  tho  fact  is  that  no  such  perfection  of  stopping 
the  sound  in  a  piano  is  possible,  and  in' many  cases 
not  even  required.  As  proof  of  this  assertion,  I 
may  state  that  a  lsdy  when  buy  iug  a  piano  of  mine  said 
to  her  mother  "Oh,  ma .  t  his  piano  cuts  my  music  all  to 
pieces ;"  yet  the  dampen  did  not  oct  to  my  satisfac- 


tion, and  no  piano  can  do  it,  especially  the  treble, 
which  has  no  dampers  at  all,  and  rings  like  a 
musical  box.  The  tension  of  the  strings  in  a  piano 
is  on  on  iron  frame,  and  consequently  the  sounding- 
board  is  left  free  comparatively.  "I  do  not  envy 
"  Fiddler"  for  trying  to  find  a  form  for  a  violin  in 

I  leave  tho 
i,  because  I 


order  to  do  away  with  the  soundpost 
form  and  general  construction  as  it 
makc^sure  it  is  perfect,^  und^  try  to  improve 

position  of  tho  wood  of  two  breasts  I  have  made,  and 
the  result  thereof.  In  manufacturing  pianos  I  find 
that  straight  groin  of  the  wood  for  the  soundboard  is 
of  great  importance,  especially  for  power  of  tone. 
Thinking  that  it  might  have  the  some  effect  on  the 
violin,  I  bend,  instead  of  curving,  the  wood  for  tho 


g, 

breast.  For  that  purpose  I  mndn  a  plaster  of  Pans 
form  of  a  good  shaped  breast,  I  then  made  strips  of 
mahogany  veneers,  about  a  card-board  thickness 
thick,  and  as  wide  as  the  breast  should  be  thick 
when  finished,  and  also  a  number  of  softpine  wood, 
a  full  ,',  in.  thick  and  the  same  width.  These  strips 
I  bent  edgeways  in  the  form,  and  glued  them  to- 
gether alternately.  'When  finished  the  breast  had 
the  form  and  thickness  I  required.  The  result  is  a 
fine-toned  violin,  but  I  consider  it  a  failure,  because 
it  is  not  louder  than  others.  Thinking  that  the 
surfaces  of  a  soundboard  are  mainly  instrumental 
in  transmitting  the  vibration  to  the  air,  while  the 
inner  portion  of  the  wood  might  be  considered 
dew]  matter,  I  glued  between  two  Xin .  thick  pistes 
of  Swiss  pine,  on  espial  thickness  of  cork- wood,  and 
the  result  was  that  that  piece  of  board  produces)  a 
greater  quantity  of  sound  under  the  tuning-fork, 
than  a  natural  piece  of  Swiss  pine  of  the  same  siae. 
But  when  bent  and  glued  in  the  plaster  of  Pari* 
form  it  was  loss  in  quantity  of  tone. — hence  a  failure. 
I  have  therefore  come  to  tho  conclusion  that  bending 
tho  wood  for  a  soundboard  is  no  good.  I  have 
now  mode  another  piece  of  wood  for  a  ' 
will  report  its  result  when  finished. 

J.  ] 


[20942.] -Is  tlie  first  part  of  his  letter  (208S7.  p. 
388),  "Fiddler"  credits  me  with  some  extraordi- 
nary theories,  which  ho  proceeds  to  demolish 
triumphantly  :  hut  as  I  have  not  started  any  theory 
whatever,  further  reply  to  that  portion  is  unneces- 
sary. As  regards  his  letter  generally,  "Fiddler" 
appears  to  mistake  tho  point  at  issue — which  is  not 
whether  he  can  make  a  violin  on  above  plan  of 
lictter  tone  and  piwer  than  one  of  ordinary  con- 
struction mode  by  an  "  amateur  or  a  tinker. ,f  The 
question  is  whether  the  principle  "  Fiddler " 
advocates  is  suju-rior  ;  in  which  ease  he  should  at 
least  be  able  to  compete  with  the  best  made  modern 


[20943.]— I  have  soon  n  record  of  the  Trumpet 
Violin,  mentioned  by  "  Fiddler."  which  was.  I  be- 
lieve, exhibited  at  Munich  in  1S54.  by  its  inventor, 
Ford.  Hell ;  and  was  also  patented  in  this  country 
by  W.  E.  Newton  iu  the  same  year.  The  tone  of 
both  violin  and  trumpet  are  stated  to  have  been 
good  ;  but  1  do  not  thiuk  this  is  the  direction  in 
which  progress  may  be  anticipated ;  and  the 
trumpet,  which  was  coiled  up  inside  the  instrument, 
with  the  bell  end  towards  the  button,  could  hardly 
be  fixed  by  an  ordinary  amateur.  With  regard  to 
tho  30s.  tfddleg,  I  do  "uot  think  Unit  any  one  who 
knows  what  a  rolm  is  would  aspect  one  to  be  made 
and  sold  at  a  lower  price  than,  say,  £5  10s.  I  know 
that  a  really  usefulund  satisfactory  modern  instru- 
ment can  be  jmrchascd  at  this  figure ;  and  am  of 
opinion  that  no  violin,  however  good,  is  intrinsically 
worth  more  than  CU).  This,  of  course,  is  dread- 
fully heterodox  :  but  I  have  been  led  to  the  belief 
by  seeing  so  many  high-priced  and  avowedly 
genuine  old  violins  whirh,  in  tone  and  upjx-orance, 
were  not  worth  one-twentieth  of  their  fancy  price. 
However,  I  still  have  a  strong  leaning  in  favour  of 
tho  model  upon  which  the  old  makers  worked  ;  but 
am  not  so  bigoted  as  to  expect  it  can  never  bo 
improved  on,  and  would  like  much  to  test 
"Fiddler's"  new  violin,  did  not  my  remoteness 
from  Loudon  prevent  my  having  an  opportunity  of 
doing  so. 

.Will  "Fiddler"  tell  us  if  all  his  violins  turn 
out  equally  good  S  War. 


MEDICAL  QTJEBIES  AND  REPLIES. 

[20944.]— I  reap  the  Ekuumi  Mj:<T1aj<ic  every 
week,  and  have  done  so  for  some  time,  and  am 
astonished  at  tho  medical  queries  put  to  Dr. 
Edmunds.  1  often  write  out  answers  on  paper  for 
my  amusement,  bnt  in  many  eases  I  can  see  no 
answer,  since  the  query  is  put  in  such  a  way  that  it 
may  bo  one  of  many  complaints  or  nono  of  them. 
I  am  very  often  astonished  how  Ih\  Edmunds  can 
manage  to  answer  such  a  curious  mixture,  front 
bad  feet  up  to  sick  headache.  It  ought  to  make 
one  careful  iu  his  queries,  since  many  contradictory 
answers  can  be,  or  are  often  given  to  a  question. 

To  one  skilled  in  the  causation  of  disease,  reading 
over  these  queries  at  once  reveals  many  of  the  con- 
ditions of  a  patient's  life.  Thus,  if  a  person  com- 
plains of  being  too  fat,  it  nt  once  informs  me  that 
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he  cats  too  much  of  tho  kind  of  food  that  ho  take*, 
and  may  possihty,  not  certainly,  drink  beer.  The 
cure  would  nt  once  bo  tu  lessen  tim  amount  of  fowl. 
If  a  person  complained  of  constipation  it  argue*  too 
little  vegetable  tood,  and  that  ho  eat*  white  bread  ; 
tho  rational  euro  then  for  constipation  in  whole- 
meal bread,  vegetahic*,  and  fruit.  Bilious  attack* 
inform  mo  of  pcrious  eating  too  much  rich  food, 
ruch  aa  fat  meat,  eggs,  cheese,  or  fried  oily  fish. 
Tho  way  to  prevent  such  attacks  is  to  avoid  these 
rich  food*,  or,  if  taken,  to  bn  taken  sparingly.  In 
tho  same  way  pain  in  lower  part  of  stomach  wry 
often  mean*  soma  indivertible  food  irritating  tho 
intf  rtinr»,  »uch  as  pork,  veal,  goose,  turkey,  ducks,  or 
•uch  like,  the  cure  being  a  purge-  to  carry  off  the  food 
which  has  given  rise  to  the  complaint :  in  same  way 
a  vomit  cure*  a  bilious  attack  quicker  thiui  any- 
thing else,  since  it  relieves  the  stomach  of  offending 
material*.  Heavy,  drowsy  feeling  in  tho  morn, 
when  one  should  bo  up,  and  no  desire  for  break- 
fast when  up,  point*  very  frequently  to  heavy 
supper*  not  long  before  retiring  ;  in  some  it  points 
to  over-feeding,  since  they  do  not  deposit  the  fat  in 
their  tissues  as  many  d<>.  stoutness  is  as  much  a 
disease  as  i*  gout  or'  rheumatism,  and  ran  only  bo 
cured  by  abstinence.  Indigestion,  with  it*  many 
trouble*,  means  either  too  much  food  or  food  too 
rapidly  swallowed ;  too  much  fluid  at  meat  times 
ot  alcoholic  habit*.  It  may  also  mean  indigestible 
food  or  want  of  exercise.  The  cure  is  limiting 
amount  of  food  so  that  it  causes  no  pain,  to  bo 
eaten  slowly,  and  not  to  tike  too  much  liquid  at 
meal  times,  such  as  liecr,  wine,  spirits,  tea,  coffee, 
or  even  water;  to  eat  easily  digested  food*  and 
take,  regular  exercise.  Kh<  limatism  or  gout  cer- 
tainly means  alcoholic  habits  oud  much  good 
living  as  a  rule.  Some  unfortunate,  total  abstainer 
may  have  it  from  his  father,  but  I  never  knew  a 
vegetarian  with  it.  Coughs,  cold,  bronchitis, 
pleurisy,  and  inflammation  of  the  lungs  point  out 
that  the  patients  have  lived  under  boo  conditions, 
but  that  the  chief  bod  habit  was  a  habit  of  not 
getting  sufficient  fresh  air.  The  prevention  of 
such  complaints  is  to  accustom  ourselves  to 
be  in  the  opeu  fresh  air  for  a  regular  period  each 
•lay.  and  even  to  sleep  with  onr  windows  open  liu. 
or  more.  I  am  writing  now  for  healthy  persons,  and 
not  those  troubled  with  chronic  bronchitis ;  but 
wen  theso  may  gain  benefit  if  the  change  is  done 
gradually.  In  warm  rooms,  tlm  bronchial  tubes 
become  lined  with  a  delicate  lining,  which  is  de- 
stroyed by  cold  air.  But  if  wo  live  much  in  the 
cold  air,  tlus  membrane  becomes  harder  and  does 
not  inflame  easily. 

Tho  ordinary  expression  of  persons  living  much 
indoors  is,  *•  I  cannot  put  mv  nose  out  of  doors 
without  getting  a  cold."  I  quite  agree  with  them  ; 
but  if  they  made  it  a  practice  to  go  out  for  a  daily 
walk,  or  sleep  with  windows  open  a  little,  such 
©olds  would  be  rare.  Let  anyone  go  from  the  oold 
air  into  the  rooms  of  many  of  the  poor  in  London : 
be  will  be  almost  choked  by  the  stench  of  the  room, 
for  all  the  openings  are  blocked  up,  and  no  fresh 
ssir  can  get  in.  The  room  is  also  warm,  but  at  what 
expense  to  the  occupants  [  In  tho  first  place,  tho 
air  they  breathe  is  very  impure,  and  so  productive 
of  much  disease  ;  in  the  second  place,  it  is  hot,  and 
so  destructive  to  the  healthy  lining  of  the  breathing 
tubes,  since  it  causes  it  to  bo  tender,  and  almost 
sure  to  be  destroyed  by  cold  air,  giving  rise  to 
cough*  and  cohls.  So  wo  might  go  on  showing  tho 
cause  of  most  complaints.  If  we  can  find  the  cause, 
we  c;uj  cosily  prevent  tho  disease  by  removing  tho 


I  the  very  great  lack  of 
ation  on  the  question  of  health, 
ne  ought  to  be  taught  general  physiology  at 
,  or  else  as  soon  as  he  can  after  leaving  it. 
Our  health  i*  in  our  own  hands,  and  we  either  keep 
ourselves  well,  or  ruin  ourselves  carry,  the  some  as 
a  man  making  a  fortune.  There  arc  regular  rules 
of  health,  and  if  wo  follow  them  we  are  well,  but 
if  we  do  not  we  must  suffer.  It  docs  not  matter 
whether  wo  know  them  or  not,  if  we  transgress 
them  we  must  suffer,  as  the  physical  laws  of  nature 
with  regard  to  man  are  like  all  other  laws—  im- 


Disease.  may  1*  said  to  be  duo  to  three  causes : 
1st,  my  own  fault;  2nd,  my  neighbour's  fault; 
and.  lastly,  to  what  are  called  accident*. 

If  I  eat  too  much,  and  am  bilious,  it  is  my  fault. 
If  my  neighbour's  drain  run*  into  my  well  and 
te  typhoid  fever,  it  is  his  fault.    If  I  am 


give,  mo 
hurt  in  at 


burt  in  an  accident,  or  struck  bv  lightning,  then 
tho  disease  or  injury  is  due  to  causes  over  which  I 
have  no  control.  Let  querists  thus  see  if  they  can 
lessen  the  query  columns,  as  most  of  the  queries  keep 
coming  uppermost  like  tho  spokes  of  a  wheel.  Let 
them  try  and  live  in  a  proper  manner,  and  disease 
will  become  less  common. 
January  .1.    T.  B.  Ailinson,  L.B.C  P.,  Ac. 

LEGAL  REPLIES. 

[2094.1.]  —  Aire  i nth  f.n  7  of  New  TaUsTnys 
(49048). — It  would  be  necessary  to  see  the  deed 
itself  before  answering  so  complicated  a  question  ; 
ute'.al-  t.  know  when  and  in  »  hat.  r  !•  rthel.;t»haad 
i  died.   Probably  the  deed  provided  for 


tho  appointment  of  new  trustees;  but  if  not,  it  is i 
likely  th.-n  nil  application  would,  under  the  cir- 
cumstances, have  to  bo  made  to  the  Court  of  Chan-  | 
cry  for  sncii  an  appointment,  and  so  the  querist 
had  better  eon-suit  a  solicitor. 

Easements  op  Air  and  Eaves  (40057). — I  can 
find  no  authority  for  holding  that  an  easement  in 
eaves  can  lie  acquired  by  prescription.  The  law 
only  acknowledges  certain  kinds  of  easements,  ami 
does  not  allow  new  ones  to  be  created.  The  eaves 
arc  therefore  .'imply  au  encroachment,  and,  after 
notice,  the  neighbour  could  probably  cut  them 
down.  But  if  the  window  lias  been  used  for  light 
ami  air  for  twenty  years,  it  has  liccome  an  ancient 
light  by  prescription,  and  cannot  legally  be  stopped 
up  by  the  nrtghlKiur :  so  that  the  querist  may  pro- 
bably be  able  to  keep  both. 

Will— rcoiKiiTY  (400it) .—  This  question  an- 
swers itself  ;  for  how  tan  a  woman  who  lias  otdv  u 
life  interest  in  projierty  leave  that  property  by  M 
will  after  her  death.  In  Cither  words,  the  wife 
has  the  propcrtv  for  life,  and  alien  she  dies  it  goes 
to  B.  andC.  These,  therefore,  take  a  vested  re- 
mainder whii  h  cannot  possibly  be  affected  by  their 
mother's  will.  In  trutii,  she  has  nothing  to  leave 
by  will,  and  li>  r  Iwing  role  executrix  to  her  husband 
can  givo  her  no  such  iwwer. 

TiTtr.  Aiivrnsp.  Pe.*sKssjox — Statute  or  Limi- 
tations: (ItiOfti). — PoasesMon,  to  oierato  as  a  bar  to 
an  action  under  the  Statute  of  Limitations,  need 
not  lie  specially  adverse.  Any  possession  will  do 
except  under  a  written  acknowledgment.  Hen- 
there  has  been  Hi  yeaiVposwKsion,  and  so  the  right 
of  action  is  Icirred.  The  suit  in  a  county  court 
would  be  rather  against  the  claimant  or  otherwise.  < 
If  the  will  were  proved  at  Bath,  it  would  be  in  the 
Bristol  Registry  :  but  it  may  have  been  proved  in 
London.  The  querist  can  only  find  out  its  length 
by  searching  at  either  ur  both  plaoss  for  the  will 
itself. 

Maestri  Women's  Phoittktt  Act,  1S82  (4S(VW), 
—There  is  nothing  in  the  new  Act  specifically 
affecting  the  husband's  liability  to  support  his  wife. 
But  for  the  future  a  married  woman  having  pro- 
perty of  her  own  will  be  deemed  to  contract  so  as 
to  bind  thai  propcrtv,  and  thus  wives  can  be  made 
to  pay  their  own  debts  and  to  support  themselves. 
The  very  first  principle  of  tho  Act  is  to  hike  away 
the  whole  of  the  hudiand's  control  over  the  wife's 
property,  and  as  this  seems  to  surprise  tho  querist, 
lie  bad  better  read  my  shilling  handy-book  on  tho 
Act  before  asking  more  questions. 

AMCUttSTRATtO.x  (49084).  The  best  way  is  to  got 
tho  proper  form  of  receipt  from  the  authorities;  but 
an  ordinary  stamped  receipt  would  be  sufficient. 
The  administrator  will  havo  to  send  in  a  residuary 
account,  showing  how  he  lias  disposed  of  the  estate, 
and  the  oulv  discliarge  I  know  of  is  by  a  deed  of  re- 
lease signed  by  all  the  legators. 

Pred.  Wetherfleld, 

2,  Greaham-buildings,  Ouildhall,  E.C. 

BATB  OF  A  DOUBLE  THREE-LEOQED 
"  DENISON  "  OBAVITY  TTJBBET  - 
CLOCK. 

[2094<i.]  — Some  months  since  I  contributed  a 
paragraph  to  tho  "  E.M.,"  in  which  I  stated  that 
Messrs.  E.  lliward  and  Company,  of  Boston,  Mass., 
were  making  many  excellent  gravity  clocks,  and 
spoke  of  the  one  in  tho  City  Mall,  "Now  Haven, 
Conn.,  as  one  of  their*.  Our  horological  amateurs 
will  be  glad  to  see  its  rating,  March  1,  1882,  up  to 
June  1,  1st.'. 


will  do  its  work  firmer,  cleaner,  mid  better  in  every 
respect  thnn  with  the  old  method  of  grinding,  it 
kes  a  better  grip  of  the  slot,  aud  Joes  not  rime 
old  shape  does.    Let  anyone 
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Tho  clock  was  set  back  on  four 
holding  'scape-wheel  fast ;  but  the 
pendulum  was  not  interfered  with. 

Boi  ne  Puis,  Souxa  jo  Suia 
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SCREWDRIVERS. 

[20947.]— Majtt  a  carpenter  and  cabinetmaker, 
not  to  mention  scores  of  others  who  turn  screws  in 
their  work,  will  be  glad  to  know  that  a  screw- 
driver ground  one  tide  perfectly  fiat,  as  in  a  chisel, 


TIDES. 

[20918.1— Acconnixo  to  the  attraction  theory ,  a» 
advocated  by  Sir  W.  Thomson  at  the  meeting  of 
the  British  Association  in  Southampton,  the  nicon 
raises  the  water  in  the  ocean  every  twelve  hours  ; 
but  it  is  only  once  in  24  hours  that  sho  stands  over 
an  ocean,  consequently,  whilo  at  the  meridian  she 
must  be  drawing  to  her  the  wuter  that  is  above, 
and,  at  the  same  time,  repelling  from  her  that  which 
ii  Is-low.  Nor  is  this  the  only  difficulty  :  the  wab-r, 
which  the  moon  is  said  to  raise,  does  uot  actually 
rise  until  three  hours  after  the  moon  has  passed  tho 
meridian.  Tins  delay,  it  is  said,  arises  from  the 
fact  that  tho  water  takes  three  hours  to  feel  aud 
follow  the  uttractivo  forco.  There  might  be  some- 
thing in  that  if  the  moon  had  gained  the  meridian 
;it  a  bound  :  but  she  herself  lias  taken  six  hours  to 
climb  from  the  horizon  to  tho  meridian  :  surely  the 
water  lias  had  lime  enough  to  feel  her  force  and 
obey  her  attraction.  We  sou  how  rapidly  it  can 
:ip]M3ir  along  the  coasts,  althongh  one  wave  has  to 
impel  another.  But  in  the  ease  of  attraction  where 
the  moon  would  act  at  onco  on  every  particlo  of 
water,  there  would  scarcely  be  friction  enough  to 
occasion  a  minute's  pause.  Again,  when  once  tho 
moon  lias  begun  to  elraw  the  wuter,  why  does  sho 
n  it  draw  it  right  up  to  herself  csjieciaUy  as  ••  the 
attractive  force  increases  as  the  square  of  the  dis- 
tance diminishes." 

Tlio  fiict  that  temperature,  and  other  physical 
cause*,  interrupt  the  uniform  flow  of  the  tide  imli- 
e.itcs  that  it  has  nothing  to  do  with  attraction,  but 
u  an  effect  of  atmospheric  compression  and  agitation 
—as,  indeed,  storms  are  nothing  else.  Tho  e  bb  and 
How  of  the  haromctcrproves likewise  that  it  proceeds 
from  atmospheric  pressure. 

An  upward  attraction  would  act  alike  on  great 
waters  oud  on  small.  A  downward  pressure  on 
hikes  and  inland  seas  is  checked  by  the  surrounding 
shores.  On  the  oceans  this  compression  of  tho 
atmosphere  becomes  perrcptihlo  ;  thus  the  opposite 
coasts  of  Europe  and  America  have  high  or  low 
water  at  the  same  time.  If  the  water  were  raised 
by  the  moon's  attraction  it  could  uot  be  high  water 
ou  such  distant  shores  at  one  and  the  same  time  :  it 
would  bo  flood  beneath  tho  moon,  and  ebb  on  the 
distant  shores.  But,  in  point  of  fact,  the  water 
rises  both  before  and  behind  tho  moon,  because  in 
the  middle,  under  tho  moon,  it  is  depressed. 

As  our  distance  from  tho  sun  increases,  and  the 
compression  of  the  atmosphere  diminishes,  the  tides 
ought  also  to  decrease.  And  such  is  the  fart. 
According  to  Pythias  and  Pliny  (lib.  2,  cap.  97), 
the  coast  near  London,  at  low  water,  was  laid  bare 
for  niuo  miles  round.  Card  cm  and  Olaus  Magnus 
relate  that  at  a  Swedish  promontory,  Naaus,  in  the 
Baltic,  the  tide  ebbed  and  flowed  every  six  hours 
with  such  tearing  vchemenco  that  ship*  were 
swallowed  up  on  its  approach.  In  the  Gulf  oi 
Venice  tho  flood  covered  many  thousand  paces  (of 
livo  feet)  in  a  very  short  timo  (Procopius  ''De  Belle. 
Gotliioo,"  lib.  1)  ;Biecoli,iu  the  lith  century,  f 
it  covered  ouly  200  paces.  Mariners 
danger  equal  to  Scylla  and  Charibdis  in  t 
of  Messina,  which  even  Aristotle  reckons  a 
wonders  of  the  woild.  Pliny  says  that  i 
tide  you  might  have  sailed  from  Italy  to  Utica  (in 
Africa)  in  three  days.  In  former  times,  the  tides  in 
the  Red  Sea  so  rose  and  sank  with  the  flood  and  ebb 
that  ancient  author*  thought  they  could  explain  the 
passage  of  the  Israelites  without  a  miracle. 

Southampton,  Doc.  27th.  O.  Sohutxe. 

[20949.]— Tine  explanation  usually  given  as  to 
of  the  tides  is,  as  it  appears  to 


usually  defective.  That  the  sun  and  moon  arc  the 
primary  cause  there  cannot  be  any  doubt ;  but  how 
ilu  they  act  ?  Not  by  rfr«iri«y  unity  the  water  frcm 
the  earth's  centre,  nor  the  earth's  centre  from  tho 
water.  It  is  an  impossibility,  for  tho  earth's 
attraction  on  its  component  parts,  whether  fluid  or 
solid  is  much  greater  than  that  which  is 
upon  thein  by  tho  sun  and  moon,  and  a 
force  cannot  exceed  a  greater. 

Now  the  water  of  the  ocean  is  attracted  towon's 
the  earth  by  n  given  gra  vita  ting  force,  and  which 
would  hold  the  water  at  a  constant  height,  if  no 
other  force  operated  upon  it ;  but  the  moon  (the 
sun  may  be  omitted  for  the  sake  of  brevity)  in 
inssing  over  any  portion  of  the  water,  exerts  htr 
gravitating  influence  also,  thereby  Ituehinp  tho 
earth's  gravitation  to  that  extent,  so  that  the  water 
under  the  moon  is  attracted  towards  the  earth  by 
the  d'ferenct  of  the  two  forces  during  that  period. 
What,  then,  is  tho  result!'  The  density  of  the 
water  being  consequently  less,  there  are  two  other 
forces  which  immediately  act  upon  it— namely, 
centrifugal  force  and  the  pressure  of  tho  circum- 
adjacent  water,  and  these  continue  to  act  until 
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i'  balance,  which  hn«  been  distmbed,  in  restored 
accordance  with  hydrostatic  lawn. 
The  tide  on  the  opposite  side  of  the  earth  is  a 
necessary  consequence  of  the  primary  tide. 

The  earth  pomes  on,  and  the  water  which  had 
been  disturln-d  by  the  moon's  gravitation  resumes 
gradually  ita  former  density  ;  but  as  it  does  not 
immediately  resume  its  former  level,  it  affect*  the 
axial  equilibrium . 

Now  the  a  lis  of  rotation  in  n  body,  whr.se  motion 
u  entirely  free  and  unrestricted,  must  take  such  a 
position  as  will  establish  an  equilibrium  about  it, 
and  therefore  if  the  earth's  equilibrium  be  affci  n-d 
from  any  cause,  the  axis  of  rotation  accommodates 
itself  to  the  cliaiigr :  thus  the  secondary  tide  is 
r.iiW.  The  axis  of  rotation  shift*,  the  radial  line 
is  tliereby  lengthened,  and  the  centrifugal  force 
augmented,  and  the  surrounding  water  presses,  on 
and  continues  to  flow- until  an  cquilibriuui  i»  again 
"    1  about  the  axial  line.  W.  B.  P. 


DIRECT -  ACTION  TRICYCLES. 

J 209.V>. ] — \V intt. B  is  the  tunc  in  which  to  discus* 
tricycling  matters.  During  the  summer  evenings, 
every  enthusiastic  triryelist  is,  or  desires  to  t»[ 
"upon  the  read  "  ;  hut  during  the  dark  and  dirty 
night*  of  winter  he  cogitates  over  his  summer  cx'- 
pencuce*.  and  makes  up  his  mind  as  to  what  he 
will  do  when  that  delightful  season  again  returns. 

In  the  great  majority  of  three-wheelers,  the 
]<arta  which  cause  most  trouble  are  those  which 
transmit  the  power  from  the  feet  to  the  wheels- in 
other  words,  the  chain,  or  the  cog-wheels,  whiih 
connect  the  treadles  with  the  axles  uf  the  machine. 
All  cluiins  stretch  more  or  lew  ;  after  a  few  weeks' 
work  they  begiu  to  rattle  and  work  loose  ;  they  re- 
quire continual  adjusting,  and  the  udjustment'does 
not  last  long ;  perhaps  they  ,)ip  off,  or  cateh,  and 
the  result  is  that  the  rider  fluds  himself  on  his  hack 
in  the  mud.  The  cogs  of  ecg-wheels  have  a 
chaiwing  hahit  of  snapping  off,  and  their  side- 


ake.  with  a  continual  rattle,  is  very  dUagrocabh . 
\Vhrti  I,  a  middle-aged  man,  with  some  know- 
ledge of  mechanism,  resolved,  a  vcar  or  two  ago,  to 
go  in  for  tricycling,  I  carefully  considered  the 
l*>uita  of  most  of  the  tricycle*  then  in  the  market ; 
and  my  attention  was  drawn  (by  a  letter  of  "  Sun- 
■n  the  Exousii  MtaUASic;  to  a  tricycle 
devoid  of  either  chains  or  cogs,  aud  in 


outwards,  join  W  X.  and  produce  it  Iwyond  N  : 
from  E  draw  a  ]*rpcudicular  to  the  diameter  meet- 
ing W  N  jiroduci-d  in  a  point  P,  then  E I*  will  be 
my  mn  !•)  =  ?rr  2 :  ami  the  rectangle  contained 
between  this  line  and  the  diameter  will  be  the  area 
of  the  circle  very  nearly  ;  the  area  so  found  will  be 
in  excess  of  the  true  value  by  a  fraction  represented 
by  area  ±  MM.  M.  I.  C.  E. 

THE  LINK-MOTION. 

f'2i  1>.V2.]— Is  my  description  of  the  chart  of  curves 
of  the  link-motion,  given  at  page  383,  I  pointed  out 
that  the  Tertical  line  </  =  I  -  ,  10  was  remarkable 
aa  showing  the  places  of  a  scries  of  circles,  the 
general  equation  of  which  was 

a'  +  y«  -        «  0 

at  print'  on  this  line  for  which  «  being  an 

integer,  or  a  fraction,  and  also  that  along  with 
these  circles  there  wo*  a  system  of  lominscates, 
whohc  ceneral  equation  was— 

(**  +       -»'t*  (*'  +      +  4  f     =  0. 

Now,  thJl  is  the  equation  to  two  distinct  cUuwo* 
of  curves,  both  of  which  are  well  known  to 
mathematicians.  For  if  n  is  any  nnmber  greater 
than  2,  the  equation  becomes  that  of  the  locus  of 


l  perfect  simplicity  of  action  apiwarcd  to  have  I 
bit-n  attained.  The  result  was  that  1  invested  in  a  j 
Coventry  "  Royal  National  "  of  this  description, 
and  the  object  of  this  letter  is  to  give  some  account  j 
of  its  performance.  The  machine  is  very  light,  not 
weighing  more  than  551b.  ;  it  is  a  reor-sieerer,  w  ith 
:X»in.  wheel*,  double  band-brukc,  applied  to  a  drum 
to  .  ""^  wheel,  and  provided  w  itb  Bowu's 
lull-bearings  to  all  wheels.  The  main  new  feature 
in  its  construction  is  that  the  machine  j*  driven 
direct  by  means  of  a  cranked  axle,  no  cogs  or  chain 
of  any  description  being  employed.  To  allow  of 
this,  it  is  true  that  the  seat  is  placed,  uccessarilv, 
vrme  3iu.  or  4in.  higher  than  in  most  tricycles,  biit 
I  have  not  found  this  any  disadvantage  ;*  with  me 
tlie  machine  ha*  proved'qicrfeetlv  safe.  To  teft 
the  friction,  I  tried  this  « ilirect-'actiou  "  tricycle 
with  a  djnamonif  tcr  on  a  level  smooth  road.  A 
weight  of  one  pound  made  it  move  readily  ;  with  a 
rider  in  the  seat  a  tractive  force  of  four  pounds 
v  as  sufficient.  The  speed  that  could  be  got  up  was 
great ;  indeed,  I  never  personally  attempted  to  find 
its  limits,  as  1  am  a  somewhat  careful  rider :  but  I 
could  always,  with  little  exrrtion,  ride  a  mile  in 
six  minutes.  The  merits  of  the  machine  are,  how- 
over,  most  rouspicuuu*  in  hill-climbing.  When 
my  boys,  murh  stronger  riders  than  myself,  rode 
this  diroct-actiou  National,  they  reported  that  they 
were  able  to  pass  every  other  machine,  both  tri- 
cycles and  bicycles,  on  steep  ascents. 

I  should  be  glad  to  bear  of  the  experience  of  any 
of  your  readers  who  may  know  of  other  direct- 
action  tricycles.  I  may  adit  that  by  tlie  substitution 
of  a  saddle  for  the  ordinary  seat.'  1  found  an  im- 
mense increase  in  power  and  in  sliced  to  be  attain- 
able. 

A  Fellow  of  the  Geological  Society. 

SQUARING  THE  CIRCLE. 

[•i093l.]— I*  replying  to  a  querr  on  the  subject 
of  dividing  circles,  this  subject  attracted  niv atten- 
tion, as  it  wa*  necessary  to  find  a  geometrical 
method  of  finding  the  value  of  jr,  the  ratio  of  the 
circumference  to  the  diameter. 

The  problem,  as  is  well  known,  cannot  be  solved 
accurately  :  and  a*  it  has  attracted  as  much  atten- 
tion as  perpetual  motion,  the  tri-section  of  an 
angle,  and  other  difficult  questions,  it  may  1.' 
interesting  to  ascertain  how  nearly  we  can  solve 
the  problem  by  geometry.  I  would  like  to  uscer- 
tain  also,  whetlwr  the  following  method  has  over 
been  surpassed  in  point  of  accuracy. 

Draw  a  circle  of  any  radius.  ati<l  draw  two  dia- 
meters horizontal  and  vertical,  aud  to  save  a  dia- 
gram place  the  letters  N.  S.  E,  W,  in  the  positions 
found  on  the  compass  ;  produce  the  horizontal 
er  K  W  to  the  left,  and  mark  off  on  ita  point 
-quarters  of  the  radius  measuring  from  \V 


the  intersection  of  tlie  tangent  of  an  ellipse  with  a 
i*ipeinlieular  to  it,  passing  through  the  centre. 
IV'  semi-axis  of  the  ellipse  being  respectively  n  I 
and  /  t'"'  -  I,  and  the  eccentricity  i  -  2  n.  The 
figure  l.">  has  lieen  taken  for  the  pctint  r  —  2*i,  and 
an  ellipse  ha*  been  inscribed  touching  the  curve  at 
the  extremities  of  the  major  aud  minor  axes.  All  the 
curves  from  n  =  2  to  n  -  v'«  resemble  this  in  form, 
with  an  undulation  at  the  extremity  of  the  minor 
axis  :  but  for  values  of  n  greater  than  v/«,  the  un- 
dulation  disappears,  and  the  common  tangent  at 
the  extremity  of  the  minor  axis  lies  above  both  the 


curves.  The  curve*  are  then  a  species  of  oval  be- 
tween the  ellipse  and  the  circle. 

Again,  when  »  is  less  than  2.  the  equation  become* 
the  tolutiou  of  tlie  corresponding  problem  for  the 
locus  of  the  intersection  of  tlie  tangent,  ami  a  per- 
p.  tidicular  to  it  through  the  centre  of  au  hyjicrbola, 


the  «eroi-ax is  being  nl  and  I  «/l 
Fig.  10  aliows  the  form  of  the 


curvo  taken  at  the 


REPLIES  TO  QUERIES. 


In  their  nnnrrrt,  Girreupmdmts  art  rmprrt. 
fulfil  rr<j»rtlt4  to  mention,  in  rath  utttaure,  the  title 
and  number  of  the  query  atktd. 


point  r  -  12.  Tlie  hyperbolas  tn  this  curve  have 
been  drawn  with  seim-axea  12  and  l(i. 

Ami  again,  when  n  -  v'2  wo  havo  the  equation 
to  the  lemiiUcata  of  Bernoulli,  the  equation  being 
then  — 

(X«  +  •»}»  .  t/l         .  }>). 

Or  in  pobur  co-onliuates— 

f  mtP  cob.  20. 
Tlie  ptnrc  of  this  well-known  curvo  on  the  chart, 
;sc«  ]«ige  ::s:s),  is  at  the  intersection  of  the  hyper- 
bola A  F.  aud  the  ellipse  A  M  11.  Its  l>eing  on  the 
latter  curve  shows  that  its  branches  are  at  right 
angles  to  one  another.  If  Uverton. 


[4807G.]—  Emigration   to  Booth  Africa  - 

Railway  and  Fo«t  Office  official*  are,  it  is  generally 
understood,  much  underpaid.  In  the  Eastern 
I"rovince,"  English  is  mostly  spoken  along  the 
coast  districts,  and  Dutch  in  tlie  inland  districts : 
generally,  Dutch  (or  what  goes  by  the  name  of 
Dutch)  is  the  predominating  language.  Get  "The 
(.'ape  and  .South  Africa  "  by  John  Noble,  London  : 
Longmans,  Green,  and  '  Co.  My  advice  to 
"J.  A.  F,"  is,  if  you  have  employment  don't 
come  to  South  Africa  at  present:  everything  u> in 
a  very  depressed  state,  aud  new-comers  find  a 
diflici'dtv  in  irettine  employment.  I  was  told  by  a 
ago  that  at  Tort  " 


ere  are  scores  of  young  men  looking  out  for  any 
kind  of  berth  to  get  some  sort  of  a  living.  I  hope 
some  of  our  readers  in  other  parts  of  South  Africa 
will  notice  the  query ;  I  am  2.VI  miles  inland. 
Shall  t»  glad  to  give  any  other  information.— 
IlUKXEfB,  Cape  of  (iood  Hojie. 

[4S.MW.;  —  Harmonium  Reeds  —Mr  Fryer, 
"  as  a  player  of  this  instrument  of  some  years'  ex- 
perience, must  "candidly  and  honestly"  con- 
tradict the  statement  that  if  the  reeds  are  of  good 
metal  hard  blowing  will  not  injure  them.  If  Mr.  F. 
really  thinks  so,  he  is  quite  justified  in  saying  so  j 
but  be  must  expect  his  opinion  to  be  criticised.  I 
am  quite  prcjvircd  to  admit  that  if  yon  blow  "  too 
ham"  you  will  ruin  anything:  but  I  am  quite 
certain  that  even  Hercules  himself  would  be  unable 
to  ruin  good  n*ds  in  a  propcrly-couMructed  har- 
monium by  means  of  hard  blowing.  Perhaps  Mr. 
F.  will  now  kindly  say  why  hard  blowing  should 
be  expected  to  injure  reeds  which  were  made  to  be 
blown?  and  if  he  would  also  at  the  same  time  calcu- 
late the  pressure  which  'Arry  sometimes  puts  on  to 
his  concertina  reeds  we  should  be  able  to  arrive  at 
au  idea  of  what  "  too  hard  "  may  really  mean.  I 
have  some  recollection  that  Signor  Ilegondiand  Mr. 
Case  used  to  brutally  ill-treat  (from  the,  Fryeri.-ui 
point  of  view)  their  concertina  reeds,  and  I  have 
also  heard  harmonium  players  put  extreme  force 
upou  the  reeds  in  their  instruments,  but  I  never 
knew  hard  blowing  injure  good  reeds.  I  suppose 
that  reeds,  like  other  things,  give  out  in  timr.  an  I 
then  require  renewal  :  but,  in  any  case,  it  can 
hardly  bo  said  that  they  have  been  injured  by  bard 
blowing.  It  is  rather  from  the  continuous  riliratiou 
over  a  long  period— just  as  iron  gilders  are  weak- 
ened ofter  a  time  by  tlie  effect*  set  up  by  vibration. 
I  should  like  to  know  w  hat  is  considered  "  an  undue 
force  of  air,"  because  it  must  be  remembered  that 
it  is  only  when  the  expression  stop  is  used  that  any 
pressure  more  than  is  due  to  the  springs  can  lie  put 
on. and  then  ouly  such  pressure  as  the  feeders  will 
stand.  A*  our  ounce  of  fact  is  wo 
tionary  of  words,  I 
made  ten  years  ago 
dead  trui 

nada 


orth  a  whole  die- 
have  testes!  a  harmonium  I 
0  in  the  staff  I  found  to  be 
true  with  a  tuning- fork  giving  the  Philhar- 
pitch,  and  the  4ft.  aud  Sft.  C's  were  just  as 


flr.KXAvr 
pig  iron, 
wrought 
steel. 


yy  produced,  in  lRSl,  2,311.009  ton,  of 
Atm.222  tons  of  castings,  1.421.7M  ton,  of 
iron  ond  steel,  and  »'>t,42o  tons  of  cast 


they  were  left  years  ago.  If  I  add  that  this  instru- 
ment lias  lie. 'ii  used  tor  practice  by  my  children, 
aud  that  its  bellows,  thanks  to  their  vigorous  pump- 
ing, has  had  to  be  mended  more  than  once,  I  shall 
huve  sssid  enough :  but  I  may  add,  the  reed*  are 
not  supposed  to  be  of  hot  quality,  though  they 
have  proved  themselves  excellent.— Husiu  Encrai. 

USi^'i.l—  Water.  Would  "  H.  B.  G.."pnge 
303,  kindly  work  out  his  calculation  more  fully.  I 
cannot  see  how  8,1 10.404  cubic  inches  arc  calcu- 
lated, aud  how  i,HHH  cubic  feet  equals  732 
gallons. — Stkkw. 

[jrVWO.]—  Lathe  Bed.— I  see  on  p.  354  a  reply 
which  is  likely  to  minlcad  the  i»irtr  wishing  to 
know  how  to  make  p-itteru  of  Lathe-bed  to  mould 
proiierly.  "  E.  P.,"  of  Liverpool,  says  tlie  moulder 
will  ram  up  the  pattern  in  the  sand,  face  down- 
wards, which  is  correct.  Now,  I  should  like  to 
know  how  he  is  going  to  lift  out  the  sand  in  the 
middle  of  pattern  after  top  box  is  lifted,  which  has 
a  joint,  as  shown  in  his  sketch  ;  if  he  was  going  b> 
do  it  in  that  way  he  would  simply  have  to  lift  the 
sand  from  the  middle  of  pattern,  and  the  top 
altogether,  which  course  mint  be  followed  ia 
heavy  foundatiuu-plati*.  "  K.  P."  goes  the  hardest 
way  to  work  altogether  :  he  should  simply  screw 
the  parts  together,  *o  that  the  moulder  can  take 
out  screws  where  required.  Pisco  the  pattern  in 
the  bod,  rum  up  a  middle,  then  the  pudding  inside 
tlie  pattern,  then  moke  a  joint  and  ram  up  a  top, 
lift  top,  draw  out  sides,  and  ribs,  which  has  a  little 
taper,  letting  the  middle  and  inside  of  pattern  stop 
behind,  then  lift  middle,  ami  draw  out  the  faces 
sideways  ;  there  would  be  no  staying  of  tlie  pudding 
with  tlie  top  Imx,  as  the  moulders  term  it.  anil 
would  bo  moulded  in  half  the  time.  Hope  this 
will  prove  of  sonio  use.— W.  J.,  Pattern-maker, 
St.  AuateU. 
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[IS,  13.]  Organ  In  8maU  Room.-I  really 
could  not  advise  you  to  make  it  four-stop  •.f,:.,ii 
according  to  the  plana  you  prop**.  It  would  be  a 
very  costly  affair  to  <lu  projwrly.  uud  tuk<-  an  expo- 
rieiiocd  person  to  make.  It  is"n  difficult  matter  for 
a  practical  organ -builder  to  finish  such  cramped-tip 
instruments  satisfactorily,  so  what  must  it  fan  for 
iUi  amateur  t  The  tall  bellows,  with  rings  on  each 
corner  of  the  rib*,  would  be  an  absolute  failure. 
The  chest  might  be  put  clow  to  the  Boor,  and  this 
would  entail  short  keys,  which  are  not  at  all  ad- 
visable. Your  large  wood  pipes  are  moat  probably 
cracked,  or  rut  tip  too  high  ut  the  mouth  ;  if  the 
flrat.  glue  them  up :  if  the  second,  yon  can't  very 
well  alter  them.  If  the  large  metal  |iip-a  give  a 
false  note  fir>t  (commonly  designated  a»  being 
"  fifth}-"),  you  give  them  too  much  wind— try  less. 
I'm  afraid  you  cannot  make  much  out  of  your 
givrnba  ;  but  the  safest  way,  if  you  have  any  re- 
>|>eet  for  the  stop,  ia  to  let  suiub  voicer  have  it 
'•rhaiid.  You  cannot  alter  any  of  vour  stop* 
i  wliat  they  are,  oud  so  improve  them  :  vou 
_>t  complete  their  ruin  by  doing  so.  The  last 
portiou  of  your  query— via.,  "  Ch  ar,  full,  round 
lone,  with  power,  being  required,"  is  what  is  not, 
even  among  the  best  and  most  ex,»'iieueed  organ- 
builders,  often  obtained,  with  the  be-t  of  material 
au«l  workmanship  at  hand.  This  lung  the  caae, 
how  can  the  amateur  expect,  to  obtain  tlie  same, 
with  no  experience,  and  nothing  but  old  materials 
to  work  upon,  which  hove  pcihaja  been  hocked 
about  by  various  tuners  ':  If  only  amateurs  knew 
the  difficulty  to  voice  a  stop  properly,  and  with  a 
right  appreciation  of  the  tone  required,  and  to  he 
obtained,  ami  how  to  obtain  it,  they  would  not  pro- 
pound such  queries.  It  certainly  is  a  Unliable 
objirt  for  anyone  to  try  and  improve  what  he 
has.  but  in  such  caws  inipowtibilitics  are  often 
asked.  I  am  -ony  to  give  '■  Beta  "  such  a  disup- 
]>oiatuig  anaw.  r  :  but  I  should  not  feel  justified  in 
doing  otherwise,  I  should  not  like  to  advise 
"Beta"  to  proceed  with  his  proposed  alterations, 
full  well  knowing  what  the  result  would  be.  If 
you  do  alter  your  organ,  let  it  go  up  to  tho  top  of 
the  room,  or  warty  so,  and  put  the  bellows  under 
the  keys,  and  tho  soundboard  itlove,  when  all  the 
I»ipes,  with  a  little  management,  may  be  got  in 
C'lmfortably,  by  a  little  mitring  and"  conveying. 
If  you  decide  to  do  this,  I  will  try  to  help  you,  but 
cannot  do  so  with  such  a  plan  as  vou  think  of. 
When  amaf'  urs  uuike  organ-pip-s,  tliey  ought  to 
Ret  professional  voice rs  to  voice  them,  and  so  save 
a  world  of  trouble  and  annovauoe.  If  "Beta" 
makes  any  pipes,  let  him  get  them  voiced  ;  it  will 
pay  in  the  end.  and  cveu  tiieu,  if  they  uro  not  quite 
satisfactory,  he  must  put  up  with  it  (for  if  such 
illustrious  organ-huildi'r's  work  as  the  Albeit  Hall 
organ  has  brcn  before  now  stvled  "an  American 
steam  devil,"  and  tu  t  "tone,''  which,  with  expe- 
rietinrd  voieers,  surely  should  not  be  the  ea^e),  and 
not  complain.-— l_*KA>*ii-"M. 

[1*723.]— Washing.— I  do  not  know  whether 
atrum  laundries  are  under  the  Factory  Act  ;  should 
imagine  so.  At  any  rate,  your  onm»n indent  can 
uaxily  ascertain  by  applying  at  the  Factory  De- 
partment, Home  Office,  when"  also  he  should 
h>ive  information.  I  should  .  like  to  be  able 
to  answer  thu  second  question  :  Why  do  modim 
flannels  ahrink  so,  ond  how  can  it  ho  avoided ': 
WiU  some  of  your  readers  help'r-S.  M. 

[18724.]-  Worm-Eat«n  Furniture.—  Wash- 
ing with  a  solution  of  oorrosive  sublimate  is  said  to 
be  effective  ;  but  I  should  prefer  rubbing  tallow 
into  the  holer,  and  wanning  the  furniture— oil  ii 
death  to  insect?.  Repent  the  d->5e  once  or  twice  ; 
11  up^with  plaster,  uud   polish  over  or 

[1(1729.]—  Oyaters  — "  Tlie  question  ia  not  an 
easy  one  to  answer."  This  I  write  tin-ee  wisdes 
ago  ;  and  my  short  answer,  "  l'loni  Almoui  "  savs, 
i»  rather  more  curious  than  the  question,  and  his 
answer  seems  to  me  to  be  even  more  curious  than 
mine.  Xo  phj  biologist  would  admit  that  the  ciliary 
motion  of  ciliated  epithelial  cells  was  an  evidence  of 
life  being  present.  It  ia,  however,  evidence  of  life 
having  been.  I  have  lunl  pjriiou*  of  tlie  trachea  of 
the  lower  animals  removed  after  pithing  and  pinned 
down,  au<)  placed  in  a  humid  atmr.«phcre,  in  which 
the  ciliary  rnution  has  ke|>t  up  for  hours.  Again. 
"  Iloni  AJntoni"  is  altogether  in  error  in  supposing 
that  mere  cirr  illation  is  indicative  of  life.  1  have 
had  frogs  pithed,  and  kept  up  their  circulation  for  a 
long  time.  This,  then,  is  no  evidence  of  hf e.  It  i, 
difficult  to  say  in  a  word  what  life  is ;  but  "  uncon- 
scious life,"  as  far  as  regards  tlie  animal  kingdom, 
is  not  life  to  me.  The  moment  consciousness  is  de- 
stroyed, the  iii.imal  censes  to  live.  ' 


apparent 


I  have,  like 

life  in  dead  animals,  and  have  really  startled"  myself 
by  the  near  approach  to  real  life  in  cxp-rimonts  I 
made  some  years  ago.  I  should  be  pleased  to  read 
an  answer  on  this  oyster  question  from  nu  n  of  the 
calibre  of  l>r».  Carpenter  and  Michael  Foster.  W. 
J.  LxxcAsm. 

■ '» 


that  would  lie  sufficient  to  account  for  it.  Tlie 
canaries  would  live  in  an  equable  temperature  much 
hotter  than  any  dwelling-room,  but  they  will  not 
stand  extreme  changes.  F.ven  in  the  house  it  is 
ndvisnble  to  remove  them  from  proximity  to  the 
window  when  frost  is  about.  But  if  it  is  really  a 
greenhouse,  they  would  not  take  much  harm  if  the 
temperature  nover  falls  below  4.V,  and  tho  cages 
are  removed  to  the  liody  of  the  house  for  the  uigYit. 
As  the  aviary  is  a  tolerably  large  one,  cannot  vou 
hoot  it ;  or  U  it  damp  from  which  the  birds  suffer  : 
Canaries  would  scarcely  thrive  in  a  greenhouse 
suited  to  fems. — S.  M. 

fso7^4.]— Electricity.— There  is  no  ilifference 
in  the  electricities  you  mention.  Put  it  thus:  — 
Twenty  tons  of  bricks  have  to  be  carried  up  to  the 
toj>  of  a  building;  one  man  commences  the  tavk. 
\\  luit  a  time  it  takes  him  to  finish  the  task.  Ten 
men  start  on  it,  and  by  helping  each  other  get  the 
work  douo  in  ouo-twonticth  the  time.  Thu  is  a 
counterpart  to  your  cells.  In  tlie  nine  cells  you 
g<  t  more  so-called  intensity.  I  have  no  doubt  tie; 
water  you  use  contains  sufficient  salt*  to  koep  cells 
going.— W.  J.  Lascaftcb. 

[4S.732.]— Tea.— I  must  HI  Mr.  Prettijohn  that 
bade*  is  better  to  make  imitation  coffee  than 
wheat,  as  it  has  somewhat  of  o  hitter  taste,  which 
makes  it  more  like  coffee.  It  is  to  be  hoped  that 
all  temperance  people,  as  thev  are  rolled,  are  not 
like  those  to  whom  "  F.R.C.iv"  refers.  I  should 
not  think  of  taking  the  pledge,  though  for  manv 
years  I  have  been  almost  a  teetotaler  ;  but  tea  with 
sugar  and  milk  I  do  not  like.  Years  ago  I 
was  travelling  abroad,  and  not  being  able  to  get 
milk  I  drank  the  tea  without  either,  and  have  con- 
tinued it  since,  and  liaving  hard  work  to  do  I  never 
found  anything  better  to  drink  than  tea  or  coffee. 
1  never  drink  now  anything  where  the  water  has 
not  been  boiled,  so  w  hen  I  make  my  tea  I  ]>our  out 
whut  I  want,  and  afterwards  add  some  more  water 
*»asto  give  me  a  glassful  at  supper  and  leave  a 
"lass  and  a  half  or  so  for  dinner  next  day.  Now, 
I  by  no  means  think  a  moderate  quantity  of  beer  or 
wine  will  do  much  injury ;  but  I  am  quite  sure 
that  most  are  more  comfortable  without  them, 
especially  where  fatiguing  work  is  done.  Look  at 
numbers  who  have,  for  instance,  to  travel  loug  dis- 
tances. They  go  and  drink  brandy -anil -  water, 
beer,  or  wine,  with  the  idea  that  they  will  keep  thu 
cold  out,  and  help  to  keep  them  from  feeling  the 
fatigue.  Many  get  to  their  journev's  cud  tired 
out,  with  headache*,  &c,  whereas,  if"  you  keep  to 
leu  or  coffee,  nothing  of  the  kind  is  felt.  There  is  a 
gn  at  deal  ton  much  talked  and  thought  about  eat- 
ing and  drinking  in  the  present  day,  and  I  am  often 
amused  and  something  more  when  I  read  various 
articles  in  the  M  i  i  :i  isic.  Good  things  were  given 
to  us  to  uat  and  drink,  and  I  don't  believe  a  word 
about  this  or  Unit  being  unwholesome.  The  truth  is, 
that  most  who  suffer  from  indigestion  do  so  from 
taking  too  much,  not  chowing  it  sufficiently,  and 
not  allowing  a  sufficient  time  between  meal*.'  The 
advice  of  a  clever  physician  now  dead  Was :  Don't 
think  so  much  about  what  you  shall  eat ;  but  don't 
give  your  stomach  more  to  do  than  it  can.  If  you 
find  u  meal  disagree  with  you  take  less,  till  you 
find  that  your  stomach  can  digest  it.  A 
piece  of  advice.— Enwaiui  Tuoa.  Scott. 


very  true 


[I8730.]-Canaxlea.-By 
sumably  is  meant  conservatory,  which  ia  liable  tr 
be  treated  to  great  variations  of  heat  and  cold ; 


[4S742J—  Jerk  In  Railway  Train*.— Assum- 
ing the  righting  of  the  earringv  to  be  the  only  cause 
of  the  jerk,  the  liesl  jxwitiou  will  unquestionably  be 
tlie  centre  seat.— E.  (J.  M. 

[487G8.]— Gilding  on  Leather.— Have  vou 
tried  glair -white  of  egg  beaten  to  a  froth  and 
allowed  to  stand .-— T.  P. 

[4S783.]— Graphic  Method*  —If  this  querist 
can  refer  to  Vol.  XXXIII.  of  the  "  E.  M.."  he  will 
find,  under  tlie  head  of  "Reviews,"  "Uraphical  De- 
termination of  Forces  in  Engineering  .Structure*," 
by  Jas.  B.  Chalmers  (Msemillan).  I  have  never 
seen  the  book  myself  ;  but.  doubtless,  it  may  suit. 
And  now  to  tlie  subject.  It  is  a  conventional  mode 
of  calculating  forces  by  graphical  representations ;  it 
dispenses,  to  a  certain  extent,  with  trigonometrical 
ana  abstruse  math-  matiral  investigations.  I  may 
add  that,  however  carefully  the  drawing  be  made, 
the  result  will  be  less  accurate  than  one  determined 
algebraical ly,  Ac,  -i.e.,  it  will  not  be  mathe- 
matically correct,  though  sufficiently  approximate 
fur  most  practical  purposes.  As  an  example,  we 
witl  apply  the  method  to  a  problem  -  say,  two  forces 
of  i, lb.  and  lolb.  act  at  a  point,  and  at  an  angle  of 
70"  with  on©  another.  Required  the  magnitude  of 
their  resultant.  Ix-t  lin.  represent  lib.  (conven- 
tional). First  draw  any  line  tiin.  long,  to  represent 
Gib.,  end  ut  one  extremity  of  this  another  Klin, 
long,  and  ut  the  required  angle  with  the  furmor: 
then  tlie  length  of  the  lino  (in  inches)  joining  their 
extremities,  gives  the  number  of  poinds  in  the 
resultant.  To  solve  the  al<ove  mathematically,  some 
knowledge  of  trigonometry  is  required.  Lines  are 
used,  because  they  am  capible  of  p  rfonniug  tht 
double  function— vix.,  representing  not  only  tin 
magnitude,  but  also  the  direction  of  resul 


Again 
and  n 


resultant 
they  con  lie  used  to  represent 
;ative  pressure. :  thus 


drawn  downwards  tri  represent  a  force  of  compres- 
sion ;  one  drawn  iu  the  opposite  direction  would 
indicate  tension.  If  there  is  nuylhiti''  you  do 
not  understand,  write  again. — N UNmCam  Xox 
Paha  tub. 

[4S797.]  Gelatin..  Enamel.  -Are  you  sure  it 
is  gelatine— not  varnish  ?  If  it  is  really  gelatine,  1 
be  novo  it  is  spread  in  thin  film  on  glass  plate,  and 
the  show-card  pressed  down  npm  it.  After  care- 
fully moving,  the  edge*  ore  trimmed.— Sec.  T.  L. 

[4SW7.]-NeuralBia.  &c.-"  X  f  Y"  suggests 
that  I  should  give  my  experience  concerning  neur- 
algia, dec.  I  should  have  done  so  in  mv  reply  to 
"Owns,"  instead  of  offering  to  write  to  him.  but 
for  the  fact  that  anything  relating  to  medical  elec- 
tricity is  generally  regarded  as  mere  quackery  :  but 
whether  quackery  or  not,  1  have  rea-sou  to  bo  | 
ful  to  it.  I  have  always  been  subject  to  nour 
and  doctors  and  dentists  (while  1  went  to  tliem  in 
hopea  of  relief)  agreed  that  I  should  lie  so  whilst  I 
remained  in  this  world ;  but  the  doctor's  quinine. 
Arc.,  did  me  no  good,  and  wherever  the  dentist  took 
out  a  tooth  there  the  neuralgia  settled  in  its  most 
rampant  form.  1  was  then  induced  to  try  gal- 
vanism, and  f rnm  tli.il  time  (eight  years  ago)  "I  have 
been  able  to  keep  the  complaint  in  check.  If  ever 
neuralgia  comes  on.  I  know  for  certain  that  half 
au  hour  or  thereabouts  with  the  lattery  will  tako 
it  away  ;  but  it  is  imp  <t  tin*  that  tho  rijjht  kind  of 
uppiratus  should  be  employed.  If  "' \  i  Y"  or 
"liiunmu"  should  use  any  kind  of  coil,  he  must 
not  expect  to  get  rid  of  his  neuralgia  |  but  rather 
to  have  it  intensified.  But  it  he  will  use  such  an 
apparatus  as  I  will  describe,  I  am  quite  sure  that 
hisncuralgia— howeverlong  hemayhavchadit  -will 
ilisappourafter  'me  or  two  applications  of  about  half 
au  hour  each  ;  and  most  likely  after  the  firi>t.  And 
a  curious  thing  about  the  matter  is  that  tin-  greater 
the  pain  the  more  quickly  it  U  removed  :  for  while 
a  "  nagging  "  pain  will  resist  for  perhaps  an  hour, 
a  maddening  pain  will  probubly  give  way  iu  teu 
minutes  or  a  quarter  of  an  hour.  I  do  not  know 
why  it  is  so,  but  I  do  know  that  ruch  i<  the  case. 
It  is  absolutely  necessary  that  the  current  should 
be  a  primary  one,  uud  tliat  penetrating  pawcr 
should  be  obtained  by  having  a  largo  numiier  of 
cells.  Take  about  <>i>  inkwells  or  small  tumblers, 
or  any  glass  vessels  that  can  b'.'  got— the  smallor 
the  better  -  and  range  them  in  a  ikix.  Then  get  a 
simil-.r  number  of  niece*  of  line  about  l]in.  loug, 
and  the  same  number  of  pieces  of  copper  about 
2!in.  long— xinc  and  copper  each  tils- Jin.  wide. 
Solder  the  pieces  of  xiuc  to  the  pieces  of  copper, 
and  bend  into  the  shape  of  a  U  Cover  the  xinc 
with  mercury  by  placing  it  in  sulphuric  acid-and- 
water  (I  in  12)  till  clean,  when  the  mercury  cin  bo 
easily  rubbed  on  with  a  brush.  Vineg-ir  forms  a 
good  exciting  liquid  for  the  battery,  or  sulphuric 
acid -and- water  (about  1  in  2">)  maybe  used;  but 
care  must  bo  t*k**n  net  to  make  it  too  strong,  or 
the  great  quantity  of  electricity  generated  wdl 
become  painful  to  the  skin.  The  zinc  ami  copper 
couples  should  then  lie  placed  in  the  jars,  the 
copper  in  one  jar  and  the  zinc  in  its  neighbour.  It 
is  neBt  to  hang  tho  couples  on  some  kind  of  rack,  so 
that  they  may  be  readily  raised  or  lowered.  When 
the  couples  are  ranged  in  the  jars,  one  end  of  tho 
series  will  contain  copper  oulv,  and  the  other  end 
only  xinc.  In  the  jar  containing  the  copper  put  a 
|nee«  of  xinc  and  connect  it  with  a  binding-screw, 
and  in  the  jar  containing  the  zinc  place  a  piece  of 
and  connect  tluit  with  another  binding- 
To  each  of  these  screws  attach  a  metallic 
cord,  or  length  of  copper  win*,  with  a  piece  of 
brass  tube  liaving  a  wooden  handle  and  a  piece  of 
sponge  iu  the  other  end  of  it.  The  battery  is  then 
ready  for  use.  and  in  applying  it  for  neuralgia,  tlie 
up  >ngc  (which  should  lie  thoroughly  saturated  with 
water)  that  is  connected  with  the  xiuc  Fudiug 
should  bo  applied  to  the  place  where  tlie  pain  is, 
much  iu  the  same  way  Unit  a  painter  uses  a  punt- 
brush  J  and  tlie  sponge  that  ia  connected  with  the 
per  ending  should  be  held  still  against  the. 
thcr  side  of  the  face  iu  such  n  way  lh.it 
tlie  current  from  tho  opposite  sponge  is  sure  to 
be  attracted  through  the  affected  part.  It  is  some- 
times necessary  to  put  tlie  s)ionge  connected  with 
the  copper  inside  tho  mouth,  in  order  to  cause  the 
current  to  run  just  throug'i  the  painful  part,  and 
this  is  easily  done  by  using  a  small  piece  ot  sponge, 
about  the  size  of  a  nut.  attached  t  j  a  piece  of 
copper  wire,  which  would  be  used  instead  of  tho 
brass  handle.  The  depth  to  which  the  couples 
should  be  plunged  into  the  liquid  inuit  be  regulated 
by  the  feelings  of  the  patient.  Just  »  much  cur- 
rent should  bo  generated  as  will  raw  the  olace  to 
which  the  ap-inge  from  the  copper  is  applied  to  feel 
a  comfortable  warmth,  and  the  place  to  which  tli" 
Bjionge  from  the  xinc  is  npplied  to  feel  tlie  sensation 
of  being  scrubbed  with  a  hard  brush ;  and  if  the 
current  cannut  be  reduced  to  that,  the  fault  will  lie 
in  tlie  liquid  being  too  strong.  It  is  socially  im- 
portant that  this  matter  of  strength  of  liquid 
should  be  carefully  attended  to,  as  an  exoessive 
current  would  not  only  prevent  a  cure,  but  is  very 
painful,  and  likelv  to  make  an  ugly  sore.  For 
rheumatism,  wire  brushes  should  lie  used.  These 
of  two  bunches  of  Hue  copper 
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wires,  which  should  be  at  *  -n  l.i  1  to  the  cord*  instead  I 
of  the  bmaa  handles.  These  brushes  should  he 
rolled  u|>  in  piece,  of  flannel  saturated  with  water, 
the.  one  from  the  zinc  being  held  or  tie<l  to  the 
afflicted  part,  and  that  from  the  copper  applied  to 
such  part  us  the  operator  believes  would  cause  the 
current  to  paw  right  through  the  part  to  be  operated 
on.  Care  must  be  taken  that  the  pads  arc  not  left 
too  long  without  on  examination,  nr  the  skin  may 
1*  broken,  and  a  sore  will  be  the  result.  For  ner- 
vous debility,  the  current  should  bn  applied  to  the 
■pine,  and  it  will  be  found  that  a  much  stronger 
current  can  be  borne,  there  than  in  otlror  parts.  The 
sponge  or  pad  from  the  copper  ending  should  be 
held  still,  and  that  from  the  zinc  pa,.**!  up  and 
down  the  spine,  until  it  shows  a  distinct  redness.  I 
do  not  pretend  to  enumerate  all  the  complaint* 
tluit  tnay  be  expected  to  give  way  to  the  applica- 
tion of  galvanism,  but  any  person  may  easily  tell 
for  himself  where  galvanism  is  likely  to  be  of  good 
by  roughly  dividing  complaints  into  two  classes — 
those  that  originate  in  the  blood,  and  thow  that 
originate  in  the  nervous  system.  Where  the  blood 
is  the  cause  of  the  disorder,  galvanism  would  do  no 
good  ;  but  whrrovrr  a  complaint  can  be  tmoed  to 
the  nerves,  galvanism  may  lie  expected  to  effect  a 
cure,  and  no  caw  is  more  likely  to  be  cured  than 
that  which  has  baffled  the  effort,  of  the  medical 
man.— W.  S.  W. 

[48818.]  The  Weather.  -Mr.  Colby  i«  quite 
right  iu  wishing  fur  information  that  thull  be  of 
service  in  the  determining  of  the  causes  of  our 
climate.  Many  other,  have  wished  for  the  same 
information,  and  although  volumes  have  been 
written,  wc  are  a  long,  long  wny  off  knowing  much 
alx>ut  the  causes.  Yon  read  through  year  after 
year  the  work  done  by  the  Meteorological  .Society, 
and  von  an*  but  little  the  wiser.  Plenty  of  tables 
of  tie  height  of  the  barometer,  pressure  of  wind, 
temperature,  and  rainfall ;  but  the  causes -oh  the 
causes !  you  am  left  to  fiud  them  out  vourself. 
We  want  observing  stations  not  ^uly  inland  and 
around  the  coast,  but  at  a  number  of  points  some 
huudmds  of  mile,  from  our  coast  line.  To  know 
what  wc  have  is  simple,  to  know  from  whence  it 
cumc  is  difficult.— W.  J.  Laxcasteii, 

r4S81R.]-The  Weather  —  Allow  me  to  thank 
"  J>'un.  Dor."  for  hi.  information  ;  but  my  diffi 
culty  is  not  a»  to  "  rainfall,"  /in-  but  water 
(potentially  rain)  held  in  suspense  overhead  as 
vapour,  cloud,  iic,  causing  doom  and  dampness, 
and  watery  vapour  impregnated  with  solid  matter, 
called  fog,  also  causing  gloom,  with  more  or  leu 
dampness.  The  record  of  '•  sunshine  "  in  London 
this  lost  month  will  well  illustrate  my  inquiry.  The 
"  rainfall "  in  England,  i  believe,  is  quite  mode- 
rate. 1  have  seen  heavy  rains  in  S.  America  and 
all  parte,  with  some  exceptions,  have  "rain" — 
but  ray  observation  of  8.  America,  Malta,  Italy, 
&c,  ha*  shown  me  that,  as  a  rule,  rain  follow, 
closely  on  clouds,  and  the  rain  once  down,  the  sun 
shines,  as  distinguished  from  our  climate,  where 
"  cloudiness "  is  the  main  feature,  and  "ruin" 
proper  only  occasionally,  and  intermittent,  and  also 
vanablo  in  form  -mist,  or  drizzle,  or  damp  fog— and 
"sunshine  "  an  exceptional  feature.  I  have  ob- 
served also  frost  and  ioe  in  many  parte  (c.^.,  in 
(tcrmany),  ucrompauied  with  bright  "sunshine." 
This  is  not  common  with  us:  generally  "  gloom." 
Tho  pervading,  and  almost  permanent,  dampness 
and  tint  .unlcssncs*  are  not  accounted  for  by  any 
theories  that  I  have  met  with  in  my  reading  as 
jot.  But  I  am  of  opinion  that  a  considerable 
amount  of  gloom  oppressing  our  large  town,  is  pre- 
rcntiblo  by  human  agency,  and  I  take  this  at  least 
to  bo  a  practical  question.-  E.  R.  CciuiY. 

[48831.]—  Electro -Mas-net.  —  You  need  not 
hive  bo!  bin-  '  n  «■>  small  a  TMigtiet.  Co  t  a  small 
paraffin  candle  and  some  thick  Idottuig-paper,  cat 
the  candle  up  into  piece,  and  put  on  a  plate  in  the 
erven,  when  quite  liquid  dip  strips  of  blotting- 
paper,  about  I  Jin.  square,  into  it,  then  drain  them, 
ana  when  cold  bend  two  of  them  round  each  leg  of 
the  magnet  ;  the  iron  must,  of  course,  be  bent  into 
the  horseshoe  form,  then  wind  some  No.  '.10  cotton- 
covered  wire  round  each  leg  in  opposite  directions 
until  each  coil  is  fin.  diameter,  with  this  electro- 
magnet you  will  be  able  to  pick  up  1  lib.  cosily. — 
W.  J.  Lutein  TEE. 

[48836,]  —  Fusible  Plugs.  —  Although  these 
plugs  ore  recommended  by  one  of  the  boiler  in- 
surance companies,  I  believe  they  ore  a  delusion 
and  a  snare,  for  certainly,  after  a  time,  they  do  not 
melt  when  they  ought,  and  sometimes  they  melt  so 
frequently  that  they  are  replace!  by  an  iron  plug. 


stronger  insulation  between  primary  and  secondary 
than  one  or  two  layers  of  foreign  note,  begin  with 
core  first ;  then  if  you  cannot  succeed  in  improving 
matters,  vou  had  better  unwind  secondary,  and  well 
insulate  from  primary,  and  insulate  between  all  tho 
layers  of  secondary.— W.  J.  Lancaster. 

[13849.]—  Back  and  Pinion.— The  simplest 
way  you  con  do  this  is  to  cut  two  pieee*  of  wood 
about  loin,  long  and  tin.  square  ;  then  put  pinion 
wire  between  them,  and  move  upper  one  back- 
ward, and  forwanls  under  pressure.  Yon  will 
then  get  an  exact  fuc-simile  of  what  rack  must  be 
to  work  smoothly.— W.  J.  LAXcasnai. 

fl-vCX).} -Electric  Light  for  Small  Room.— 
Wait  a  little  longer,  then  you  will  be  able  to  have 
a  successful  method  of  lighting  at  a  small  cost.  At 
present  the  expense  is  in  the  driving  power.  What 
we  all  want  is  a  one-horse  gas  engine  for  il2u. 
Of  course  I  shall  be  told  this  is  preposterous,  but 
it  must  come,  and  it  will  come.  There  is  an 
immense  field  for  anyone  who  will  make  such  an 
engine.  Batteries  afc  too  troublesome,  apart  from 
expense. — W.  J.  Lajccacteb. 

[48862.]-Cnilblains.-Wh.n  a  youngster.  I 
always  got  rid  of  chilblains  by  rubbing  them  with 
snow  :  and,  failing  that,  with"  urine.  Certainly,  I 
never  had  them  bad,  and  have  never  experienced 
any  trouble  since  i  was  a  youngster.  I  can  re- 
memtjer,  though,  tliut  the  snow  was  an  infallible 
remedy ;  and  1  have  a  distinct  recollection  of  taking 
off  my  boot*  and  soeks  arid  running  .bout  in  it  on 
one  occasion.  If  my  memory  does  not  deceive  me, 
that  was  a  perfect  cure  ;  but  I  never  hod  broken 
chilblain.,  so,  perhaps,  have  no 
mentioning.— h.  M. 

[ISSttt.] -Animal  Charcoal.— I  can't  think  | 
that  anyone  has  suffered  wore  fiom  indigestion 
than  I  have.  Don't  spend  any  more  money  on  ad- 
vertised remedies  ;  I  found  them  olmost  worthless. 
Take  lib.  of  genuine  wheatmeal ;  then  mix  one 
tcaspoonful  of  tartaric  acid  with  one  tablesponnful 
of  rnrbouate  of  «*la  ;  sprinkle  this  into  the  wheat- 
meal,  and  then  a  teaspoouful  of  salt.  Mix  all 
thoroughly,  and  pour  in  sufficient  water  or  milk  to 
form  a  soft  dough.  Put  it  into  n  Hit  dish  (not  n 
tin),  well  greased,  and  bake,  straight  off,  in  a  quirk 
oven,  1 J  hour.  This  leaf  cists  ISd.,  and  did  me  as 
much  good  a*  a  4».  (id.  lx»ttle  nf  the  Isart  medicine  I 
ever  tried.  Slice  thin,  and  use  only  a  little  butter 
at  first ;  but  keep  to  this  bread  as  strictly  as  poe- 
oonvement,  and  I   promise,  you  better 
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evasion  of  a  duty  that  ought  to  be  rigidly  attended 
to.— T.  P. 

[48838.]  •  Coll -Making-.  —  You  do  not  say 
whether  the  core  is  a  single  piece  of  iron  or  mode 
up  of  thin  iron  wires.  Of  course  vou  know  every- 
thing depend,  upon  tho  rapidity  of  make  and  break 
of  primary  circuit.  I  am  afraid  your  core  i»  at 
fault.  It  would  have  been  well  also  to  have  had 
paraffined  paper  between  core  and  primary.  Still, 
the  paper  vou  have,  if  perfectly  dry.  would  not 
spoil  the  coil.   You  wc  iH  havo  done  better  with 


spirits,  health,  weight,  strength,  and  appearance. 
Always  make  your  own  loaves,  and  a  small  one  at 
a  time.  At  first  you  may  think  it  insipid,  but  keep 
to  it,  and  yon  will  like  it  better  than  the  white 
fancy  stuff.  The  homoeopathic  pilules  nux  vomica, 
taken  as  directed  for  indigestion,  will  help  the  cure, 
but  may  be  done  without.  The  wheatmeal  bread 
.old  is  more  palatable,  but  not  your  kind,  -Old 
Rosix. 

[48800.] — Astronomical  Apparatus. — Begin 
with  a  small  telesajpe  and  a  star  atla*.  Proctor's 
is  good,  and  Webb  s  "  Celestial  Object*  "  ;  then  go 
cireftilly  to  work,  make  s  note  of  anything  worth 
recording,  and  you  will  have,  hours  of  pleasure. 
But  if  you  begin  with  a  large  instrument  you  are 
at  once  disappointed,  becauso  you  expect  too 
much.  I  have  known  many  a  student  disappointed 
with  a  large  telescope,  from  the  simple  reason  that 
he  was  not  educated  to  iU  use,  and  nothing  gives  a 
better  astronomical  education  than  the  use  of 
a  small  instrument  first,  then  larger  and  larger. — 
W.  J.  Lancaster. 

[4080.] -Working  Models  by  Electricity. 

You  can  readily  make  a  motor  to  drive  your 
models.  I  have  given  drawings  in  some  back 
volumes  of  the  kind  of  engine  to  suit  you.  You 
would  have  to  use  a  Bunsen  or  Grove  cell  if  you 
want  to  work  them  any  length  of  time.  I  should 
have  thought  a  cheap,  strong  clock  movement 
would  have  been  best  for  your  purpose.— W.  J. 
Lancastkb. 

[48882.]— Organ  Tuning.— Tuning  horns  ate 
made  of  brass,  or  wood  ;  I  prefer  brass.  They  are 
generally  six  in  number,  shapes!  like  cones — in  fact, 
they  ore  hollow  brass  cones.  The  largest  three  arc 
simple  separate  cones,  and  tho  remaining  three  are 
double,  a  cone  at  each  end  of  a  small  handle :  ono 
end  for  outside  use  of  cone,  the  other  end  for  inside 
use.  May  be  obtained  in  London.  To  use  :  if  the 
pipe  wants  sharpening,  insert  the  pointed  end,  and 
geutly  Press  open  the  pipe  top  j  Q  flattening,  use 
the  hoUW  end,  and  cone  in  tho  top  of  pipe.— 
Ubaxito. 

I4N904.]  —  Magneto-Electric  Machine.— It  is 

n  difficult  thing  to  describe  tho  connections.  Sic,  of 
tho  bobbins  in  a  magneto- electric  machine.  The 
simplest  way  for  you  to  do  is  to  borrow  a  machine 
oncl  remove  the  covering  on  bobbins.  You  will  at 
once  see  through  the  method  of  construction.  If 
you  cannot  borrow  one,  I  will  tell  you  how  to  pro- 
ceed and  succeed. — W.  J.  Lajccaatkjk. 

[4890a.]— Rewiring  a  run  J  Piano.— The  sizes 

given  were  quite  correct.  The  hint  as  to  measur- 
ing between  the  bridges  was  only  for  your  future 
-  -W.  H.Da-- 


[48908.]  —  Electrical   Thermometer.  -  Ycu 

can  place  the  thermometer  wherever  you  please, 
but  it  should  I*  HSU  where  a  lire  is  likely  to  take 
place.  If  you  place  them  near  a  ceiling,  the  fire 
would  havo  obtained  a  firm  hold  on  the  building 
before  the  alarm  would  ring.  The  iron  rust  on 
porous  cell  w  ill  not  butt:  vou  can  easily  scour  it 
off  with  a  little  tine  sand.— W.  J.  Laxcastek. 

[48910  ]  Storm-Qlass.  No,  it  is  not  entirely 
due  to  temperature  ;  a  great  deal  is  due  to  varying 
electrical  action  and  to  moisture.  —  W.  J.  Lancas- 
ter. 

[18511.]— Self- Registering  Thermometer.— 

The  self-regiHtering  minimum  should  not  lie  laid 
down  too  flat ;  incline  it  sufficjentlv  to  prevent  the 
breakage  of  column  ;  the  index  will  thin  go  back 
with  less  capillary  action,  and  you  will  consequently 
keep  the  column  continuous. — W.  J.  LAJ.CA2TE1:. 

[48921.]— Street-Lamp  Reflector. -  You  can 
do  what  vou  wish  by  having  a  *olar  gas-bumci  in 
lamp  ami  two  parul*>loid*  Joined  at  their  centre*— 
one  will  collect  on  one  side  and  the  other  on  oppo- 
site aide  ;  but  you  will  get  the  light  all  collected  in 
these  two  directions ;  by  having  the  burner  outside 
the  focus  of  each  paraboloid  you  will  obtain  a 
diverging  Nam  on  each  side,  and  so  light  up  more 
of  the  road. — W.  J.  LA.vcAsrrF.n. 

[48029.]— Conductivity.— Galvanised  iron  is 
better  for  outdoor  work  than  copper  ;  the  copper, 
unless  well  protected,  would  go  directly.  Of 
irourse.  tlic  resistance  of  tho  copper  wire  is  very 
much  less  than  tho  iron  J  but  this  is  not  of  much 
moment  in  u  telegraphic  circuit.— W.  J.  LajccaJ- 
TKK. 

(4S*W.]-Rendering     Wood    Fireproof  — 

Some  years  since,  ex penments  were  made  by  Pr^  lessor 
Pepper,  with  a  view  of  rendering  article*  fireproof 
by  the  use  of  chemical  solutions.  The  following 
were  the  results :  — Treated  with  alum  the  article 
soon  vielded,  and  burst  into  flames  :  with  l*>rax,  it 
lasted  longer  ;  with  tungstate  of  soda,  longer  still  : 
with  phosphate  of  ammonia,  it  resisted  best  of  all. 
— S. 

[48910.]  —  Rendering  Wood   Fireproof.  — 

Wood  can  lie  rendered  practically  fireproof  by  first 
drying  it  thoroughly  and  then  coating  it  with 
common  whitewash.  If  the  wood  is  nut  thoroughly 
dry,  the  coat  of  whitewash  shells  off.  but  it  is  a 
very  difficult  matter  to  bum  wood  which  ha*  lieen 
plastered  over  with  whiting  or  even  lime  wash. — 
E.  R.  M. 

[48930.]— Organ  at  the  Temple  Church.— In 

the  specification  of  Uiix  organ,  kindly  given  by 
"  Din-Panto.  "  on  p.  3"2,  I  notice  that  in  the  pc«lal 
department  there  is  a  twelfth  of  ;Vft.  pitch,  and  a 

 of  4ft.  pitch.    Will  any  of  yeur  readers 

explain  wnat  is  the  special  value  of  registers  of  that 
pitch  in  a  "  pedal  organ,"  as  it  is  a  bit  of  a  puzzle 
to  me  ?-S.  M. 

[48941.]— White  Background  for  Photo  — 

You  can  obtain  a  white  background  with  a  light 
slate  background  ;  but  very  few  photos  look  well 
with  a  white  background.  Tho  best  background 
for  amateurs  to  use  is  a  medium  slate  shade,  or  a 
revolving  one  with  several  shades,  or  a  capital 
arrangement  used  by  Mons.  Letaille,  of  Birmingham. 
He  has  a  curtain  of  differing  shade* ;  this  can  be 
rolled  up  or  down  until  a  suitable  shade  is  obtained, 
then,  even  while  the  plate  is  being  exposed  the 


curtains  may  be  rolled,  and  a  pretty 
.oft,  is  obtained.— W.  J.  Lascasteb. 

[48342.] -Needle  Telegraph  Inst.-Have  a 
small  fork  to  slide  down  or  lift  up  from  the  buck 
easily,  so  that,  as  needle  pusses  zero,  the  fork  will 
prevent  it  oscillating.  Of  course,  this  would  only 
be  used  after  the  current  hod  ceased.  As  you  say, 
weighting  will  only  make  the  needle  lees  sensitive, 
and  give  it  a  pendulum  motion. — W.  J.  i.w- 
c  iin  «t». 

[48947.]—  Ralnband  Spectroscope.  —  I  have 
never  yet  met  with  anvono  more  fortunate  with  the 
rainbaud  than  you.  I  know  many  who  luivc  used 
the  spectroscope  for  the  purpose,  and  I  have  used 
it  many  times,  but  with  out  little  success.  I  am 
afraid  the  raiulund  will  dissolve  into  nutliuigness. 
— W.  J.  Lascasteji. 

[48903.] — Sciatica-, — "Anona"  complains  of 
cold  feet.  Let  him  wear  horsehair  soles,  ami  he 
will  find  much  warmth  and  comfort  from  them. 
They  keep  the  feet  warm  and  dry  in  tho 
and  cool  in  the  summer— at  hast,  that  is 
experience.  I  fear  ho  will  get 
relief  from  the  sciatica  till  the  wsi 
in.— C.  Towsley. 

[48963.]— Soiatloa.— This  is  a  form  of  rheuma- 
tism. I  know  it  is  contrary  to  the  advice  of  most 
and  the  treatment  generally  used.  I  am  not 
going  to  enter  upon  this  subject,  though  I  think 
th"  usual  way  of  treating  rlieumatie  affections  is 
only  weakening,  and,  if  relief  is  given  at  the  1 
tho  parts  ore  more  easily  affected  again.  1 
not  advise  anyone  to  try  tho  plan  I  mention,  in  case 
they  should  think  themselves  worse  afterwards. 
But  in  my  own  case,  and  that  of  others,  1  find 
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bathing  the  part  with  cold 
well  rubbing  after.   I  si 
I  not  experience  ol  iU 
Scorr. 
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141964.]— Brake  Failures  I  have  read  with 
much  interest  the  details  of  brake  failures  given  by 
Mr.  Jackson  (page  4121.  I  mar,  however,  mention 
that  the  hydraubc  brake  which  failed  at  Harling- 
ton  was  Barker's,  not  Clarke's.  Clarke's  hydraulic 
brake  was,  some  years  ago,  removed  from  the  only 
train  to  which  it  woe  ever  fitted,  and  is  now  an  ex- 
tinct system,  barker's  hydraulic  brake  (system 
No.  2)  has  been  used  upon  the  Midland  Railway,  as 
shown  in  the  table  given  on  p.  '210  of  the  present 
volume;  during  the  year  ISM  the  one  ''fitted 
train  "  which  remained  was  stationed  at  St. 
Moan's,  and  worked  trips  to  Bedford  and  St. 
Patient*.  On  the  11th  of  December,  18X2,  this 
train,  drawn  by  Engine  Ko.  132,  left  Bedford  at 
6.50  p.m.  for  London :  when  the  hydraulic  brake 
was  required  to  stop  at  llarlington  it  failed  to  act, 
as  the  water  in  the  pipes  was  frozen.  In  stopping 
with  band  brakes  a  jerk  took  place,  which  caused 
the  vehicles  to  become  uncoupled  and  hang  by  the 
side  chains  only,  the  hose-pipe  of  the  continuous 
brake  being  at  the  same  time  pulled  apart.  This 
failure  shows  the  incfKcieucy  and  danger  of  a  non- 
automatic  brake,  which  may  become  useless  at  any 
moment  without  giving  notice  to  tho  driver.  In 
November  la*:,  Barker's  brake  waa  taken  off 
engine  No.  135,  and  it  is  very  probable  that  the 
present  suspension  from  working  will  be  followed 
by  tho  complete  removal  of  the  brake  from  the 
Midland  ItaUway.— Clexkxt  E.  SnunTOS. 

(4S974.J— Permanent  Way.  -  In  the  diagram, 
let  B  be  radius  of  curves  in  feet  (both  curves 
baring  sumo  radius),  D  distance  from  centre  to 
centre  of  roads,  L  length  from  one  of  the  points  to 
the  other:  then  L  =  2  s/D  It  -  U  D)«.  Now  for 
the  angle  of  crossing  :  cull  tho  gauge  between 
7  ,-  it  u  evident  that  the  angle  a  b  «  is 
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quired,  a  b  being  a  tangent  to  the  curve  at  the 
point  b  ;  be  w  the  seniichord,  and  will  be  equal  to 
i/('ik  —  </)</.  The  trigonometrical  tangent  of  tho 
angle  «  A  r  is  eemichord  -  (Jlodius  -  g),  from  which 
the  angle  may  be  found  frow  a  table  of  tangents  ; 
or,  if  no  tables  are  handy,  draw  a  right-angled 
triangle,  the  two  sides  containing  the  right  angle 
being  drawn  (to  any  scale)  equal  to  tlie  semichord 
and  radius  -  •;  respectively :  then  the  angle  oppo- 
sito  the  scmiciionl  is  the  required  angfo  «*"- 
M.I.C.E 

[48001.] — Equatorial.—"  E.  B."  asks  how  to 
r*d  j  ust  an  eqiuitori.il  without  circles.  Assuming  that 
in-  only  wants  to  know  how  to  place  it  in  position, 
his  task  is  not  difficult.  Whatever  form  it  may  be, 
an  equatorial  must  have  two  motions ;  by  tho  first 
tlie  teleseoi«  is  raised  to  the  altitude  of  the  star, 
and  by  the  next,  made  to  follow  tho  star  in  its 
course.  Now,  all  that  is  necessary  is,  to  make  tho 
axis  on  which  the  telescope  turns  'in  following  the 
star,  point  straight  to  the  North  star.  The  tele- 
scope will  then  swing  on  an  axis  jurallcl  with  tlie 
earth's  axis,  and  a  star  in  the  field  can  be  followed 
in  its  course.  This  is  all  that  can  be  done  without 
circles. -W.  O.  T. 

[48993.]—  Yellow  and  Red  Timber.— I  was 
greatly  surprised  to  see  the  answer  to  this  query  on 
p.  .192,  and  still  more  so  to  see  it  signed  "Timber 
Merchant."  I  havo  been  all  my  life  perfectly  well 
acquainted  with  yellow  and  red  pine :  they  are 
perfectly  distinct  kinds  of  timber,  quite  different, 
and  very  easily  distinguished  from  each  other  and 
I  never  Knew  a  house  oimmUr  or  contractor,  or— 
I  won't  say  timber  merchant,  for  I  believe  many 
of  them  know  very  little  of  tlio  details  of  their 
business— but  say  foreman  in  a  timber-ran!,  who 
did  not  know  them  aa  perfectly  distinct,  and  used 
for  quite  different  purposes.  \  ellow  pine  was  for- 
merly much  commoner  and  more  used  than  it  is 
now  ;  it  was  also  cheaper  than  red  pine,  whereas  it 
is  now  very  much  dearer.  It  is  very  large  timber, 
with  a  most  beautifully  clean,  close,  and  straight 
grain  of  a  light  yellow  colour,  which  darkened 
considerably  by  exposure  to  the  air.  It  was  very 
much  need  in  panels  in  consequence  of  its  clean- 
neas,  little  liability  to  warp,  spbt,  or  shrink,  and 
tho  great  breadth  to  which  it  could  bo  got ;  and 
also  for  mouldings,  carvings,  and  for  gilding,  &e. 
Of  all  pines  it  is  the  easiest  and  nicest  to  work,  aud 
i*  particularly  well  adapted  for  carving  out  tho  hull 
of  a  model  yacht.   It  lias  now  got  very  scarce  and 


dear.  The  very  extensive  substitution  of  varnished 
for  painted  work,  and  tho  introduction  of  pitch- 
pine  in  house-fittings  has  also,  as  well  as  its  high 
price  and  scarcity,  very  much  put  it  out  of  use. 
except  for  mouldings,  carvings  for  gilding,  and 
some  other  special  uses.  It  was  never  used  for 
framing,  roofing,  joists,  or  bearing  timber  of  any 
kind,  being  neither  nearly  as  strong  nor  as  durable 
as  red  pine.  This  latter  was  and  is  very  much 
used  for  all  those  purposes ;  it  can  bo  got  with  a 
very  nice  clean  grain,  though  it  is  much  more 
fibnr  and  stringy  than  yellow  pine,  and  does  not 
work  so  very  niooly  and  cleanly.  It  is  almost 
invariably  used  for  window-<ash«  and  frames,  for 
which  it  is  admirably  adapted,  from  its  strength 
and  durability,  as  well  as  for  all  sorts  of  framing, 
and  for  looting  and  bearing  beams.  It  is  much 
more  easily  seasoned  and  less  liable  to  warp  than 
pitch-pine,  which,  together  with  tho  less  cost  of 
sawing  it,  makes  it  much  better  adapted  for 
framing,  particularly  for  light  framing,  than  tho 
latter,  which,  however,  has  latterly  taken  its  placo 
to  a  considerable  extent  for  some  purposes,  par- 
ticularly in  varnished  work,  in  consequence  of  its 
more  ornamental  appearance  and  hguiuig  of  the 
grain.  Yellow  pino  is  very  light,  red  much  heavier, 
and  pitch-pine  heavier  than  cither.  Yellow  has 
also  the  least  smell  of  turpentine,  and  pitch-pine 
the  greatest.  Both  yellow  and  red  pine,  properly 
so  called,  come  from  America,  neither  ever  from 
tho  Baltic,  though  some  Baltic  timber  (Merncl  and 
Diuitsic)  is  very  like  American  red  pine,  and  may 
be,  and  is,  used  for  similar  purposes ;  but  yellow 
pine  is  totally  different  and  distinct,  and  very  easily 
distinguished  from  any  other  kind  of  timber.  It 
is  now  scarce,  and  not  in  common  use  hence  tho 
puzzle  about  it ;  but  anyone  wbo  wants  it,  aud 
knows  it  when  he  sees  it,  can  get  it  if  he  knows 
where  to  look  for  it ;  and  for  many  spex-ial  pur- 
poses there  is  no  timber  like  it.  By  the  way.  I 
think  a  specially -selected  piceo  of  it  ought  to  :»j 
admirably  adapted  for  riddle -ma  king:  it  is  close, 
straight-grained,  and  light,  easily  seasoned,  little 
affected  by  atmospheric  changes,  not  much  loaded 
with  resin,  and  works  most  beautifully.  By  tlie 
way,  in  the  trade  which  has  sprung  up  of'  late 
years  to  so  great  an  extent  with  Norway  in  pro- 
pared  flooring,  there  is  a  distinction  made  of  yellow 
and  red  boards  ;  but  they  ore  not  tho  timber  known 
as  yellow  and  red  pine,  and  are  very  inferior 
timber.  "  Timber  Merchant "  may  be  engaged  in 
this  trade,  and  that  may  account  for  tho  way  in 
|  which  lie  has  answered  the  query.— 41.  J.  H. 

[49001.1— Clook-Ohaln.— Sire  of  pulley  and 
number  of  pins  is  only  required  to  make  a  chain. 
Bute :  If  6  |«us,  the  pulleys  should  measure  over 
with  callipers,  exact  size,  as  length  of  ::  links ;  if 
7 pins,  3}  links:  if  8  pins,  4  links.  This  is  a  cor- 
rect way.  There  is  another  rule,  but  this  is  the 
simplest.  Links  should  be  nearly  as  wido  as  the 
trulley  body  to  prevent  wrong  running.  If  old 
pulleys  are  worn  much,  no  new  chain  will  fit,  and 
will  Isi  troublesome  in  jumping.  Bc-tum  them  and 
re-piu  (if  worn)  before  measuring.  Links  mint 
not  touch  the  bottom  of  pulleys.  That  may  tie 
tiled  away  by  taking  them  apart.  A  new  chain 
may  be  had  for  is.  I  prefer  to  make  my  own, 
although  a  long  job  in  these  "go-ahuad  times."— 
E.  COVXSKXL,  Faringdou. 

[49005.1— Wine  and  Spirits  I  AatV  read  and 
hatr  marked,  but  have  neither  learned  nor  inwardly 
digested,  as  Dr.  Edmunds  suggests.  Dr.  Allinson's 
letter  on  "  Drinks."  Dr.  Alluuou  says :  "Tea  and 
meat  ought  not  to  be  taken  at  the  same  meal,  as 
the  tanmn  of  the  lea  is  said  to  form  leather  with  the 
gelatine  of  meat."  I  would  like  either  him  or  Dr. 
Edmunds  to  say  (I)  upon  what  authority  that 
statement  is  founded?  VX)  What  are  the  chemical 
changes  which  cause  and  accompany  the  transfor- 
mation i  and  (31  (and  more  especially)  What  are 
Die  means  whereby,  in  the  numberless  cases  in 
which  tea-dinners  are  taken,  the  persons  of  average 
or  good  health  who  toko  them  digest  the  leather  y 
Dr.  Edmunds  says,  in  reply  to  my  query  as  to  why 
so  many  medical  men  recommend  the  drinking  of 
light  wine  during  meals,  that  it  is  because  they 
didn't  know  any  better.  If  this  be  true,  a  very 
targe  percentage  of  the  members  of  the  medical 
profession  must  bo  wof  ally  far  behind  tlie  advance 
of  science.  In  putting  the  question,  I  was  think- 
ing of  the  urgent  advice  of  a  gentleman  now 
medical  officer  of  health  for  one  of  tho  most  im- 
portant towns  in  the  kingdom,  and  whose  know- 
ledge of  his  profession  probably  equals  Dr. 
Edmunds' own;  and  of  the  words  of  a  lYofessor 
in  one  of  the  most  important  of  tlie  Scotch  schools 
of  medicine..  If  tho  action  of  alcohol  when  taken 
to  relieve  indigestion  lie  simply  "narcotic,''  how 
comes  it  that  recovery  is  frequently  delayed  so  long 
as  none  be  taken,  and  is  immediate  and  complete 
as  soon  as  It  is  taken  f  Dr.  Edmunds  says  that 
"  the  wise  person  will  avoid  indigestion.''  Does 
anyone  seek  it*— Hoctwuuu-eb. 

[490O5.]—  Wine  and  Spirit*.  -  In  the  interests 
of  the  temperance  cause,  it  is  to  be  regretted  that 
in  reply  to  tlie  question  put  by  "  Housekeeper," 
41  Way  do  so  many  medical  men  recommend  the 
drinking  of  light  wine  during  meals  'f'1  tlie 


i ,  uvtT-suis,  muigesuou,  au'i  various  uuier 
uts,  tbey  arc  often  of  the  greatest  value, 
o  opinion,  practice,  and  the  researches  of 
ontalists.  form  tngothcr  such  an  overwhelro- 


should  bo  given,  "  Because  they  don't  know  any 
better."  I  nave  studied  tho  temperance  question 
long  and  deeply — have  studied  it,  I  hcUeve,  impar- 
tially. The  result  is  that  I  am,  in  ordinary  prac- 
tice, a  teetotaller,  l'erliops  a  fow  observations,  tho 
outcome  of  much  thought  and  experiment  (as  well 
as  reading,  attending  lectures,  and  discussion  of  tho 
subject),  may  be  appreciated  by  many  of  our 
readers.  Firstly,  teetotallers  do  their  cause  a  deal 
of  harm  by  asserting  too  much.  Taken  in  largo 
quantities,  alcoholic  stimulants  are  universally  ac- 
knowledged to  work  serious  harm  ;  but  there  is  not 
a  particle  of  evidence  to  show  that  tbo  lighter  beers 
and  wines  do  the  healthy  person  any  harm  what- 
ever. But  then  the  healthy  person  does  not  re- 
quire thorn ;  therefore,  I  think  it  his  duty  to  abstain. 
With  many  persons,  however,  who  suffer  from  ex- 
haustion, over- work,  indigestion,  and  various  other 
com  platan 
Scientific  i  _ 

experimentalists,  form  togct 

ing  mass  of  evidence,  that  medical  men  aa  a  body 
are  compelled  to  acknowledge  the  fact ;  aud  the 
sooner  my  teetotal  brethren  acknowledge  it,  the 
better  will  it  be  for  tho  cause,  for  it  disgusts  a 
thinking  man  to  bo  told  a  thing  is  no  good  when 
he  has  practically  proved  tho  contrary  again  and 
again.  It  is  in  the  fact  that  a  glass  of  ale  makes 
tho  exhausted  man  feci  a  different  being,  that  otto 
of  the  greatest  dangers  lies.  He  is  tempted  to  go 
on  working,  and  if  he  does,  ho  soon  wants  a  glass 
or  two  more,  which,  if  he  takes,  a  reaction  fol- 
lows. Secondly,  teetotallers  generally  confound 
tho  effect  of  alcohol  with  that  of  wine  or  beer. 
Now,  they  are  similar  only  in  a  degree.  This  any- 
one can  easily  test  for  himself.  A  little  pare  alcohol, 
taken  diluted  with  water,  has  nothing  like  the  re- 
freshing effect  that  the  same  quantity  lias  when 
taken  combined  with  ale.  Yet  none  of  the  teetotal 
beers  possess  tho  slightest  value  that  I  can  find  ; 
consequently,  ale  and  wine  owe  much  of  their  virtue 
to  their  particular  formation.  On  the  other  hand, 
they  frequently  disorder  the  stomach,  which  I  never 
found  pure  alcohol  do,  nor  will  it  leave  any  taint 
on  the  breath.  Thirdly,  teetotallers,  even  eminent 
men  in  the  medical  profession,  confound  tho  effect 
of  a  email  dose  of  alcohol  with  that  of  a  large  one. 
I  cannot  conclude  this  reply  without  urging  on 
moderate  drinkers  the  necessity  of  being  perfectly 
sure  that  they  require,  a  stimulant :  and  further, 
that  though  a  small  quantity  probably  dona  them 
no  hurra,  their  taking  it  nmy 'do  someone  else  harm : 
and  that  though  science  has  failed  to  prove  that 
any  evil  results  to  themselves  from  biking  "it 
little,"  it  has  abundantly  proved  that,  oa  an 
average,  about  three-quarters  of  a  pint  of  ordinary 
ale  is  as  much  as  it  is  safe  for  a  luau  to  drink  in  a 
day.— Vxxtiir.  Disuosr. 

14901.").]  —  Engine  Side-Rods.  —  If  "Engine 
Cleaner  "  were  to  tluilk  a  moment,  ho  would  see 
that  the  counecting-rods  and  side-rods,  ns  regards 
their  circular  motion,  never  slop.  When  there  U  a 
change  in  tlie  ibrection  of  a  reciprocating  motion, 
as  with  a  piston,  there  mu*t  bo  a  momentary  stop 
at  the  exact  jxiiut  where  the  tlie  backward  begins 
and  the  forward  ends.  The  reason  that  a  con- 
necting-rod does  not  stnp,  is  luauw  when  the  rod 
and  piston  are  in  a  direct  line,  theoretically  the 
crank-pin  is  moving  through  a  point  in  a  direction 
from  which  the  pinion  can  derive  no  motion.  This 
part  of  the  stroke  corresponds  to  the  change  of  mo- 
tion in  the  piston.  iou  must  remember  tho 
stoppage  in  the  piston  soems  to  lx<  of  much  longer 
duration  than  it  really  is.  Tlie  connecting  utd 
side-roils  stop  as  regards  their  rerqirocating  motion, 
but  not  their  circu'ur  motion.  -  A>"0!». 

f490lfi.1-L  N.W  R.  Engine*.— Achilles  1005, 
and  Lucifer  1004,  have  cylinders  loin,  by  22in.,  and 
are  shed  8.  North  Star  934,  Vampire  S*5.  and 
Atlas  2150,  havo  cylinders  loin,  by  20in.  North 
Star  and  Vampire  are  shod  14,  and  Atlas  11).  Whit- 
worth,  Bed  Gauntlet,  Tlie  Nile,  Dalton,  and 
several  others  have  lately  had  their  funnels 
shortened  and  broadened.  Cygnet,  Lily,  Waver  ley. 
Erebus,  Soult,  and  several  others  of  the  "  Lady  of 
the  Lako  "  class,  now  have  cabs  and  plain  splashers. 
I  hopo  such  alterations  as  these  will  continue  to 
take  place,  as  they  greatly  improve  the  appearance 
of  such  engines  as  the  above.— PuoMKiimca. 

[49022.]— Bottle  Jack  -After  well  cleaning  the 
jack  (this  is  best  done  with  benzoline,  and  a  small 
painter's  brush,  cost  about  three  |iruoe),  put  it 
together,  with  the  exception  of  small  regulating 
wheel  at  bottom  (which  is  fixed  in  position  by  the 
brass  lug  and  screw),  get  the  silk  line,  quite  free 
from  any  twist,  tum  the  quadrant-shaped  wheel 
so  that  the  small  wheel  when  in  its  place  will  catch 
it  in  the  centre ;  screw  the  lug  fast,  and  wind  up 
tho  jock  ;  after  every  click  see  how  many  you  can 
count  before  the  weight  stops  to  return  the  other 
way.  You  should  be  able  to  count  an  equal  number 
each  way,  or  the  jack  will  not  be  in  going  order.  To 
regulate  it,  clasp  the  jack  in  left  hand,  hold  the 
quadrant  wheel  between  second  finger  and  thumb 
firmly,  partly  unscrew  the  lug.  sufficient  to  get  tho 
regulating  wheeloutofthe  tooth  of  quadrant  wheel, 
and  shift  tho  lost  named  wheel  one  tooth  from  tho 
side  you  count  the  lowest  number  ;  push  the  regu- 
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j  wheel  into  the  teeth  of  the  other,  and  screw 
fart  again  and  test.  He  care  ul  to  hold  tight  all 
the  time,  or  the  spring  will  drive  the  wheel  out  of 
your  fingers.   You  will  soon  see  how  to  do  it  -your 


spring  will  no  doubt  do  again.—: 

[49024.]— Stains  or  Dyes  for  Wood.— I  hare 
Tory  little  personal  experience  in  staining  wood,  but 
I  have  found  Stephen's  stains  wry  good  and  per- 
manent, and  it  will  certainly  takeanawfulamountof 
rubbing  to  get  them  out  when  once  fairly  in.  Log- 
wood decoction,  applied  hot,  will  certainly  dye  the 
wood,  and,  probably,  if  doaed  with  alum  solution 
subsequently,  will  produce  the  colour  required 
by  vour  correspondent ;  but  I  think  he  would 
get  "better  results  from  bichromate  of  potash,  or  the 
permanganate  used  in  two  or  three  dressings.  A 
weak  solution  of  sulphuric  acid  might  also  answer 
the  purpose  of  the  querist ;  but  I  know  that  these 
"  chemical  stains  "  are  considered  much  of  a  trade 
secret,  and  so  possibly  he  will  not  pst  much  useful 
advice.- S  M. 

[49028.]-Intrln«lc  Equation.— Would  "  M." 
kindly  explain  how  the  algebraic  equation  is  ob- 
tained from  the  differential  equation,  if  the  process 
is  not  too  long.  Previous  to  my  seeing  this  reply 
I  had  solved  the  problem  by  means  of  this  dif- 
ferential equation,  by  suppoaing  the  required 
equation  to  be  y  =  A  +  B  t  -r  Cj't  4c. :  then 
n tinting  twice,  and  by  equating  like  00- 
a  in  the  two  series  on  Ixith  sides  of  the 
equation,  I  obtained  a  series  giving  the 
!  of  y.  I  supposed  tho  dng  and  man  to  be 
going  at  the  same  pace,  so  as  to  simplify  the 
arithmetic  work  ;  the  equation  is— 

the  general  term  heing  nC  +  («  -  I)  /  |  w  -f  % 
where  C  is  the  coefficient  of  the  term  preceding  the 
i  we  are  dealing  with.  This  scries  is  converging. 


n  verging, 

i  if  in  value,  it  is  not  very 
rapidly  converging.  I  have  tested  the  curve  by 
drawing  it  from  this  equation,  and  find  that  the 
equation  is  correct:  still  I  should  like  to  know 
how  the  exact  equation  is  obtained  ;  tho  exaw.t 
value  of  y,  as  obtained  from  the  equation  in 
"  M.'i "  reply,  will  be  the  limiting  value  of  a 
aeries  such  as  I  have  found  when  the  number  of 
terms  is  infinite.  Is  "  Xf,'»  "  equatiou  found  from 
a  series,  or  in  a  more  direct  manner.— M.  1  r  . 

[49030.]— Locomotive*.  TV  coal  consumption 
of  express  engines  varies  with  the  work  they  have 
to  do.  If  you  want  only  a  general  reply,  you  may 
take  the  cool  consumption  as  from  to  Solb.  per 
mile  ;  but  it  is  obvious  that  the  coal  bill  with  the 
same  locomotive  and  train  will  vary  considerably 
if  the  run  is  on  a  fairly  level  track,  or  on  one 
where  stiff  gradients  abound.  Probably  with  some 
engines  on  the  Great  Northern  and  Midland  the 
coal  consumption  will  run  up  to  .V>lb.  per  mile, 
whereas,  with  same  engines  and  load  on  more  level 
lines,  it  would  be  neurer  'Jlllb. — Kssau 

[49031.]—  Specific  Gravity.  The  rule  isovery 
simple  one.  Tho  difference  between  the  gravity  of 
the  required  mixture,  and  tho  gravities  of  the 
liquids  employed  in  preparing  it,  give  the  inverse 
proportions  required.  An  example  will  make  this 
clearer.  8up|w«  ammonia  of  sp.gr.  8N0  is  required 
to  be  reduced  to  990  with  water  (sp.gr.  1,000).  Then 
1,000  -  990     10  pts.  ammonia  . 

—  „„,,  1  "e  reasoning  is 

990  -  880      110  pts.  water. 

as  follows — 1  part  of  water  is  10  <r*wf  the  vol.,  and 
1  part  of  ammonia  llOcVtoir  tho  vol.  of  the  re- 
quired mixture ;  therefore  eleven  times  as  much 
water  as  ammonia  is  required  to  bring  the  mixture 
to  a  sp.  gr.  of  990.— No  Siu. 

[490:11.]  —  Specifla  Oravlty.  —  Assuming  that 
me  of  the  liquid  compound  is  equal  to 
of  the  volumes  of  the  constituent  fluids 
assumption  not  always  strictly  true),  then 
lly— 

8  |  7.  {*  -  1)  y* 
S  =  the  specific  gravity  of  liquid 
Z  =  the  specific  gravity  uf  added  liquid 
X  —  total  volume  uf  mixture  as 
with  volume  of  original 
Y  =  required  specific  gravity. 

Example :  —  I  wish  to  add  water  of  specific 
gravity  =  1  to  ammonia  of  specific  gravity  -  -96, 
so  that  the  mixture  shall  hnve  a  specific 
=  -PS.    How  much  water  must  I  addl 
tuting,  the  general  equation  becomes— 

96  +  1  (r  -  1)  ss  -PRr 
x        m  t 


the 
(an 


That  is.  there  must  bo  twice  the  original  quantity 
iu 


Proof  :  — I  volume  water      =  100 
1  volume  ammonia  •  -9t> 


.'.2  volumes  mixture 
I  result  con  nearly  be 


1!*0 
•!)H 


Hon . — Mitchell, 

Tyne. 

[49034.]— Blectrophorus  —  Try  cither 
following :— (1)  2  parts  shellac   1  part 


of  the 

Venice 


4  imrta  beeswax,  4  porta  Venice 
add  40  parts 


Melt  together, 
shellac,  slowly.    Why  not  use  a  piece  of  ebonite 
sheet  ?   You  will  find  it  much  oetter,  for  the 
resinous  plates  are  always  cracking. — J.  K  K. 

[49034.]—  Electrophorus. — You  might  make 
your  electrophorous  solely  from  shellac  and  Venice 
turpentine  in  the  following  proportions :— Five 
irte  of  lac  to  one  of  turpentine.  You  could  make  one 
indiarubbeT,  but  I 


in  it. 


er  your  purpose 
I  cannot  inform 


with  guttapercha  or 
think  the  shellac  one 
I  should  not  put  any 
you  why  books  on 
composition. — J.  W. 

[49047.] -Solder  for  Iron  and  Brass. -If  the 

metals  are  not  to  be  subjected  to  extreme  heat  after 
they  are  soldered  together,  tho  following  method 
will  |>rove  successful  if  carried  out  as  explained 
below.  First  make  the  iron  clean  and  bright ;  then 
afterwards  tin  it  by  means  of  a  little  tin  solder  and 
a  small  portion  of  clean  rosiu  as  a  flux.  This  pro- 
ceeding will  require  some  degree  of  patience  and 
time  before  it  wul  be  properly  accomplished.  The 
iron  should  be  kept  as  warm  as  possible  during  the 
process  of  tinning.  When  this  is  done,  clean  the 
piece  of  brass  as  bright  and  free  from  any  dirt  as 
possible  ;  then  afterwards  tin  it  over  with  the  same 
solder,  using  rosin  as  a  flux.  Now,  if  convenient, 
of  metal  to  be  united  in  a  vice ; 
i  of  solder  between,  with  a  little 
blowpipe.  As  the  solder  gets 
gradually  hotter  between  the  two  pieces  of  metal, 
the  vice  should  be  drawn  tighter  so  aa  to  insure  a 
closo  joint.  When  set,  the  joint  will  bo  firm  and 
strong.  I  once  fastened  a  pie.-*  ..f  brass  to  a  piece 
of  cast-iron  in  this  way,  and  found  it  both  strong 
ond  durable.  If  this  method  fails,  it  is  only  because 
it  lias  not  been  properly  done. — G.  Fbyeh. 


solder,  using  rosin  a 
place  the  two  piece*  i 
place  a  small  portion 
rosin.     Use  the  bit 


[49050.]  —  Pumps.  —  We 
pumps  running  Siti.  chamber,  Tin. 
delivery- japes. — BBsKrnMAV. 

[49051.]—  Permanent  Harriets.  —  Bessemer 
steel  is  not  fit  for  the  purpose,  nor  any  cast  steel. 
Good  shear  steel  is  employed,  and  the  best  is  steel 
containing  about  :t  per  cent,  of  tungsten  ;  this  is  a 
French  steel,  used  for  all  high-power  magnets  now ; 
it  is  needlessly  costly,  however,  at  present— I  sup- 
pose, because  it  is  only  produced  at  the  one  works. 

— SlOMA. 

[49059.]-Electric-Light  Machines  -I  think 
it  is  an  error  to  bring  the  |Kiles  so  close  together, 
and  that  any  expected  gain  will  be  neutralised  by 
introducing  local  actions  or  magnetic  short  circuits. 
But  I  should  not  attach  much  importance  to  the 
action  mentioned  by  "  Electric  "  ;  I  do  not  think 
that  the  direct  action  on  the  wire  is  of  any  particu- 
lar moment  in  this  form  :  it  is  entirely  the  magnetic 
charge  of  the  iron  core  which  is  effective.  What- 
ever effect  might  tie  produced  by  the  wire  itself 
cutting  the  lines  of  force  is  almost  slwa 
neutralised,  because  the 
opposite  fields.— Siuma. 

[49001.]—  L.  and  N.  W  R.  Engine*.  — 311, 
Idii,  was  built  by  Mr.  Trcvithick.  I  do  not  quite 
understand  what  "  Ao  Inquirer'*  means  by  the 
"  technical  "  name  for  a  certain  class  of  engine. 
Achilles,  1005,  and  Lucifer.  1004,  have  cylinders 
Kin.  diameter,  and  are  stationed  at  liogby  ;  North 
Star,  934,  Vampire,  8S5  and  Atlas,  2150,  have 
cylinders  lflin.,  9S4  and  885  being  stationed  at 
Stafford  and  2150  at 


l'j  all  ri- 


[40008.]  —  Induction  Coll.—  Probably  Mr. 
Lancaster  can  give  more  particulars  than  I  can;  but 
I  will  give  the  querist  valuable  advice  which  ho 
will  not  like— and  that  is  to  give  his  cotton-covered 
wire  away,  if  he  lias  no  other  use  for  it.  It  is  pure 
folly  to  use  it  in  a  coil  from  which  good  results  are 
to  bo  expected  :  it  will  require  about  a  mile  of  wire 
per  inch  of  spark,  density  of  spark  depending  on 
size  ;  if  two  sizes  are  used,  the  fine  should  be  inside. 
Tin  the  brukeu  ends  of  wire  in  a  gas-flame  with 
rosin  for  flux,  then  twist  them  carefully  over  each 
other  and  mert  the  solder  in  the  name,  or  with  a 
thick  wire,  as  a  soldering-iron,  held  in  the  flame. 
Two  layers  of  paper  will  give  good  insulation,  if 
paraffined  before  use ;  the  wire  also  si 
and  |iarafnucd.  I  should  do  this 
— Siuka. 

[49081.]— To  Poultry  Breeders.— When  set- 
ting, reject  the  largest  eggs.  -  Daxdui  Dinmost. 

[49083.]— L.  and  S.W.  Ball  way  Goods 
Engines.— Angus,  226;  Scoria,  221;  Hibcrniu, 
225  ;  Cambria,  222  ;  Medea,  5-1 ;  Montrose.  151  ; 
Giraffe,  22;  Bison,  49;  Stonehcagc,  lO.-Hlcit- 

MOXD. 

[49085.]—  Stair -Bowrkott  Society.  —  I  sup- 
pose "S.  B.  U.  8."  really  means  Unit  the  white 
and  blue  balls  (representing  unite  and  tens)  are 
numbered  0  to  9  i.uot  1  to  10).   If  there  are  299 


l»,  baked 


members,  and  three  red  (hundred)  balls — viz.,  0  U> 
2,  the  probability  of  any  particular  red  ball  being 
drawn  is  i  (i.e.,  2  to  1  against  it) ;  similarly  the 
probability  of  any  particular  blue  or  white  baU 
being  drawn  is  in  each  case  ,'„  (i.e.,  9  to  1  against). 
Tho  union  of  these  probabilities— viz.,  (  x  J0  * 
=  „>,„.  makes  it  299  to  1  against  any  particular 
number  being  indicated  by  tho  three  drawings. 
Thus  the  odds  against  all  numbers  from  0  to  299 
arc  equal.  If  0  (represented  by  0,  0,  0)  is  drawn, 
I  suppose  it  will  be  over  again,  and  this  sort  oi 
thing  will  constantly  hapjieu  in  later  dra« 
when  a  number  of  allotments  have  been  n 
whenever  numbers  which  have  occurr.il  at  previous 
drawings  are  repented  ;  this  is  certainly  a  disad- 
vantage of  the  system.— Vo 


[49089.]— Pronunciation  of  Hebrew.—"  Nun 
Lamed  "  should  get  "  Heads  of  Hebrew  Grammar." 
by  the  late  Dr.  Tregelles  (Bagster),  where  lie  will 
find  all  the  help  available  in  the  absence  of  a 
teacher.  Karoeu  is  pronounced  as  a  in  father,  and 
in  general  the  Italian  vowel  scale  is  to  be  used :  « 
=  iiA  ;  *  =  eft,  or  ay  ;  i  —  te  (or  i  in  pique)  ;  u  = 
do  (Tregclles,  p.  S.)  "  Hebrew  Reading  Lessons, 
with  Analysis"  (Bagster),  is  olso  an  excellent 
little  book  "for  a  beginner  — G.  J.  W. 

[49092.]— Constant  Battery  — This  is  one  of 
the  unanswerable  questions,  because  it  is  not  com- 
plete. The  answer  depends  on  the  external 
rem  stance— that  is  to  say,  u|ioo  the  rate  of  current 
to  be  maintained.  The  Daniell  is  the  only  cell  to 
be  called  constant  ;  but  the  iiitricacid  cells  are 
fairly  constant  for  some  hours  if  of  sufficient  size 
for  the  work,  where  large  currents  ore  wanted.  If 
a  small  current  is  required,  the  manganese  cells  will 
answer,  provided  they  are  of  sufficient  size  to 
furnish  the  required  current  when  the  ] 
is  reached.  Such  a  questiou  covers  1 
of  current  electricity,  and  no  one  < 


ground  t 


[4909".]— Indian,  Australian,  and  New  Zea- 
land Mounted  Police.— I  am  sorry  to  inform 
"  Noii.  Com."  that  the  mounted  force  in  New  Zea- 
land is  taken  from  the  foot  police,  and  as  the 
mounted  are  very  few  compared  with  the  foot,  pro- 
motion is  very  slow  indeed :  therefore,  "  Non. 
Com."  would  first  have  to  join  the  foot,  and  take 
his  chance.  And  from  what  I  know  of  the  Aus- 
tralian police,  it  is  about  the  same.  It 
good  information  for  "  Non.  Com."  to 
that  there  are  always  a  lot  of  good  men  ready  to 
join  the  forces  when  any  vacancy  occurs ;  there- 
fore, to  get  an  appointment  here  seems  almost  im- 
possible.—A»  Fjc-Mewutji  or  the  New  Zealaxd 

FOECE. 


[49099.]— Lathe.— Your  wheeU  are  too  t 
■ear,  which  should  be  scarcely  on  the  piteh-bne.  I 
have  been  altering  a  lathe  I  am  working  (a  1,'in. 
centre  one)  for  the  same  fault,  which  you  can 
remedy  by  drilling  a  fresh  hole  in  your  back  gear 
spindle,  so  that  it  will  gear  properly,  and  you  will 
find  it  answer  well.  Certainly  you  will  not  get  so 
much  power  frum  a  gut  band  as  a  flat  belt — not  by 
twice  aa  much,  for  the  simple  reason  that  you  will 
get  more  grip  on  your  cone  pulley  from  a  strap 
than  gut.— Fittee. 
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Tie  rnumom  and  n/fcf  of  farcies  v* '-»  r-rssaia  aaea- 
nj. r...'  far  Jt»r  vwlj  or,  tnlrrtej  im  tktg  lirl,  ami  ij  $tU 
mmnnJiemyi  nrr  r'p'-ilii  fomr  te+rk*  tf/l^nMrii*.  We  tr*M 
oar  rnuttri  Kill  UxA  0BST  <»«  M  amii  *m4  trSal  is/criariios 
IS4JT  ess  /<w  (Ac  btmjkt  of  their  jetttjv  c 
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QUERIES. 

 •>■♦•»  

To  Mr.  Wotherile.d.  Will  Mr.  WrU.rr- 

r  advise  a-  to  the  foltttwinff  .  In  u..toh<T  but 
ted  at  the  Horner**  Company1*  cxhll»iU<m  at  the 
i  Huux  ,  Uirw*  rmnr  and  valuable  burn  van. 


Joliv-n-i  them  t»»  the  clerk  of  the  Company,  and  one  uf 
the  .waiaUnu,  whu  a)  no  m  ode  or  the  three  fudge*,  and, 
a*  I  tfU-rwaruS  learned,  wiu  n  retail  dealer  in  horn  ff-»od* 
This  indiridurtl,  tJiuinrb  thry  were  <oU-j<  .l  uii.ler  a  biui- 
ue>a  card,  and  fur  rompttiuua  only,  IttUtwvd  uw?  tutui 
valur  upon  them,  though  in  LXJiw*?iuenr**  of  their  rarity 
thry  vm>  not  l>.*r  n]e.  He  then,  without,  of  niurr,  my 
Vnu»k«l*y  or  i«Jtt*i»t,  removed  thnn  from  the  » xhitotion 
dttuVr  the  eiti^r  of  nhowunf  thru,  to  hu  wife.  Three 
wwk*  aftrr  Uw  <  xbibitvin  «a«  over,  he  wn(  me  a  cli^jm* 
fur  th.-  nominal  value  t.x*«l  upon  them,  instead  of  return- 
tnjr  th»  :n  Pray  U  ll  me  what  remedy  I  may  have  for  thin 
hmcti  of  faith  Ln  removinK  them  ft  rn  tne  RxtaMtion. 
*nd  my  &lmo*>t  <ertain  ha**  of  n  j>riJts\  tut  well  uf  my  \mn 
of  thru.*  and  rxpenav.  ( 'an  I  tm  for  a  lair  rvoompen*e  in 
LbeCounty  4  unrt  !  If  aw,  whotu  '—the  manUr  of  the  Com- 
pany, the  a***t>tant.  or  the  clerk,  the  huct  two  lvin>r  thoan 
who  ivevtx-ived  thr  icuud*  into  the  Inhibition  —Ut.uJ.oR 
Btot:.am>,  E-.hx  Horn  Work*,  hhemVU,  York*. 


respecting  the  shove  machine.'    II  I 
hjrr  found  the  greatest  .liUir,iltv  in  making  thr  hole  In 

(he  Large  glass  plate,  which.  I  understand,  should  be  nbuut 

3in  dU.  In  tut.  it  took  a  whole  .lay  to  UK-  ii  tullut  sn 
Is  there  not  a  quicker  way  limn  Iiiing !  If  What  should 
be  the  sure  of  c«u  IjryiK-n  j«m  '  I  wish  tu  hxiu:  them 
Imtu  tin*  two  brass  rod*  Ui.it  u.u-h  from  tike  iviod.tctnrto 
thr  u. * 1-argiiig  ball*  whiih  nr.-  monnt.d  on  t*u  gbaas 
pillar*,  thr  ka'.Ur  vt  wJii.fa  st-sicl  vm.  butt  — the  same 
height  a*  IWIlillimi  Al»o.  what  dls-ance  aliuuld  they  be 
from  glass  plate,  f rum  pillar*,  anil  al»o  h..w  high  above 
base  b<HLri  or  H'anJ  !    i  ,1  H.nr  art- th»*  of  bntsa 

that  luili  tllr  tw-nt  amm,  Uiat  clkDDOft  tlw»  impcmliwltl* 
with  thr  I  mot  jilate,  CaaUnt^t  to  the  lti«l  plaU'  ;  Ixi  thry 
diprvuod  Oi«)ilnt«(  ur  an>  thn-  «tily  tai.u^ur<l  to  the  back 
by  •uaukisduluriomt :—  ACui.nii  Kctucu, 

(4DI09  ]- X«fal.-T..  Mi.  W«TB«l!rt«!t.  — Will  you 
kindly  trivn  mr  j  .iir  valnalilp  oniuuai  on  tli^  fujljain,  !— 
I  am  t»w  i^^ti !  ».tl  .it  a  Uirjir'  family.  I  happrn  to  And 
outUt.it  my  Mfr\  bmUicr  ni  not  l>u:n  in  wrdlo.  k.  Ilr 
u  mirntJ,  wilL  a  family  of  tan  I  >U.  am  nwrinl. 

and  have  on.- vm  Th.-n-  will  K-  maw  |ir*^*"rl)  ou  tin? 
draUiof  our  pa.,  ntj.  Am  1  and  my  wtj  tin;  n<htiul  licirn, 
andar»ni)  trrldr  and  his  family  ill.  itiumat* .'  He 
narri^l  in  our  f  irnily  namr,  and  in  unnw.i:.>of  the  unfor- 
tnnaU-  diacoTrry.  — C.  Eow  acr».  tl<  Ita-wt, 

itDlio  J  —  Sulphate  of  SKairnesium  aod 
Olycerine.  - 'I  •>  two  rjqart«  of  wjitr  1  put  l'll>.  of 
glyoOTlw-fill,  '»II  ,.  au  l  nfUrwiirN  adl  I)  hnndfuU  of 
roiiniifium  «il;><itt<-  iUS*)!.  What  i<  thr  ih.iui.nl 
rharuw  !  WTiat  an-  Uir  .iu.«ll!io»  of  tile  am  wMu!«.!llvl  f 
What  effn-t  wo  ilJ  it  havu  unntvailk,  if  ■umiaU  over 

with  it  :-d.  w 

[4Sltli  Alexandra  "  Steamer.—  Could  any  of 
the  rtu'ler.  of  the  '  K  M-"  kindly  givemr  th.'  dim^nHiona 
of  the  .l.v^i.. vhirh  rnrw  on  the  Tlum**.  and  ala»j 
dimon  .iona  of  h.  r  rmritiM.  whirli.  1  ULne.  areon  the 
diagonal  prun  iple  !— E.  Wirnm. 

l»»ll»  ;-Creat.-I»  a  youncvr  *>n  at  liberty  to  takr 
hu  falber'a  en  and  uw  it  aa  hia  0*11,  or  .!  «  the  eldeat 
aon  alone  iulw!  to  it  r-  K  R. 

;«tl  1  i  Minima  of  AJffol.  I  4e«i|.|  he  obliired  for 
a  bat  of  tiioa.;  to  be  vuihlc  during  the  n^'ht  hours  M.hk 

L.IOHI. 

f.-ilt  -  Link-Motion  a,  an  Expansion Oear. 

—while  watchuu  drivrni  •tartinff  lotumotirea,  I  have 
frequently  n..fi.nl  that  at  tint,  while  the  mrulator  in 
but  (tuchUy  op.  n.  they  work  tlw  link  at  full  threw.  Whvn 
the  train  jreta  «ell  under  weigh,  the  link  i«  run  up  ivith 
the  eiraae-iuenee  of  reduced  travel  to  the  \alve);  but 
aimultaneonaly  the  (team  i«  turned  ou  fully  at  the  nyu- 
lator.  I  have  been  told  this  latt*r  prucein  u  to  work  the 
"team  expaniiuly.  Now  auppoae  the  f..||  ,»inc  tundl- 
tiona:  [1]  Ketrulator  partly  op.  n  wi'.h  link  at  full  throw, 
(i  I  IhnuUtor  fully  open  with  link  at  reduced  throw,  for  a 
ffrven'iuantit)  of  work,  i«  l<»«jite«li,  u*ed  in  tile  atvundenar  ! 
And  if  so.  u  it  1»hwu»  it  u  cut  off  earlier  in  the  stroke ' 
Also  w  redurtion  of  the  travel  of  the  valve,  when  a/rum 


pame.1  I 
shifuiur 


by  the  turning  on  of  more  »t.-in».  tantamount  to 
r  th.'  eeeentrir.  wi 


with  referenee  to  the  auk,  while 
the  travel  of  the  valve  and  supply  of  steam  remain  unal- 
tered :   1  hope  I  make  my  meaning  clear !   Moaa  Ljoht. 

[t»115.-Oa,ometer».-Ci»uld  any  of  your  ptactieal 
oorresp.jndent.-i  kindly  inform  me  what  sire  a  pair  uf 
ira»iniptr.rs  should  be  to  hold  Rft  of  iras  .ini-forhyurrnren. 
th-> otherjfor  oyatren^what  they»li..ulJ  be  made  of,  and 

hydnaren  limelight.-lto  hami  8.  It.  .is-ov,  "  ^ 

[4f>llo.J  Celluloid  Collars.  I<  there  any  means 
of  removing  the  strong  camphor  smell  «hi<  h  the  collars 
aod  ouffa  made  of  nUulold  poaaeas  I  This  seems  to  be 
their  greatest  objection  !— Baitaw  sli.. 

[«9ll?.l-TheTTnom«t«r.  I'  their 


iron  .eraratinit  into  plerta.  which  it 
Brueswau.. 

M  'it-  Brick  Bridtreafor  Boiler. -What  b>  the 
best  proportion  of  bnek  hndgea,  that  Is,  length  and  height, 
for  a  boiler  »ift  .  T(t  ,  withtwu  internal  tubcaift.  sin. 
is  diam.  1-T  W. 


r«tl»  J-To  "  Jack  of  All  Trades 
very  small  pump  fUed  to  thr  sink  in  the  a 
works  with  a  iMne-shapcd  leather  su^kci  s^i 
edges,  and  draws  water  by  turning  in^i. 
stroke  of  thr  )>..ndle.  When  Uu-sr  sucker 
Had  great  difficulty  in  getting  a  new  oi 
preawsl  out  of  a  n>und  pwve  ot  lather.  It 
Trad.*."  or  any  one  rlae.  ran  tell  me  hjw  to 


it  will  save 
■a*. 


—I  have 
llery.  wlu.  h 
i  ■  .1  down  at 
-ou;  at  ea.  h 
wear  out,  1 
'1  liey  are 
Jack  of  AU 

-  I  !■!  1 

\- 


■ '..I  .  :  H 


IWlSI.^-HalreprinB,.  — Will  "Alfojoe"  kindly 
say  in  adjusting  tfte  hairspring  of  a  watch,  win.  h  is  be*t — 
thit  the  imr>aet  r.f  the  spring  be  equal  euclisideof  the 
curb-pint,  or  should  it  be  greater  on  one  pin  than  the 
other  '  If  so.  which  inner  or  outer  pin  !  I  have  asked 
several  waUhxnakcrs  mr  sellers;  :  some  say  one  way, 
some  the  other  My  watch  Is  a  flrat-elaaa  Waitham  lever, 
with  very  stout  hairspring  —Oi  vbikii. 

(491M  .1— "  Bet"  of  Dog-Cart  Axle.— Fine.- Ulng 
at  tlie  caarhbuil>Jer's  my  trap  is  very  heavy  to  draw.  TIm- 
a^l.-  lis*  slways  Itad  a  "  rnuik  "  of  tiin.  to  k.s-p  thr  fssly 
low  How  «un  I  t.*st  the  "set"  of  the  ash  rjiywlf.  U> 
discover  error,  as  cuachhuildtr  dtclans  his  work  tsrHect ! 

— KoKana. 

\   Electricity  in  Horse-Training.  Tan 

any  of  y  our  readers  kindly  inform  me  what  effect  sn  elee- 
tne  sh.jck  on  the  •'  bit  "  would  have  on  a  hone  fntf  ul 
and  anxious  at  starting  I  Bo  Nsar. 

[*!>I2t  ;  Whool-arnring.  At  the  shop  where  I 
Was  s]>j>leEitii-4rd  there  was  very  little  wheelwork  dune, 
mid  ii.Jii.'  by  appn-nti'-es  Having  left  that  shop,  I  am 
at  udiHii.l\:iutage  to  most  Journeymen  in  that  one  parti- 
cuhir.  Will  s>mie  pnictiial  reader  kindly  give  me  the 
name  of  a  bo-  k  devoted  to  wheelmaking  '  Any  informa- 
tim  «  oiild  be  nppn-ciatrd.  IVrhatvs  ••  Pa'U  ni-Msk.  r  " 
could  help  me! — Vol  s*.  rsriKRy-JaJiKaR. 

ti»lSM  1— To  Mr.  Wetherfleld.-Wlll  you  kindly 
infonn  me  if  a  uioUVr  who  is  of  independent  means  is 
cora]iel]ed  to  support  her  son.  an  apprentice,  until  he  is 
out  .it  hi*  time  !  His  apprenticeship  end*  Apr.l  4:h, 
Irws  but  be  comes  of  age  on  the  17th  of  lbs  present 
mouth,  and  l.l>  mother  n  lu~  «  to  continue  hu  remttunuc 
afler  that  date.— As  Ajlioi'.  Esui  larui. 

:>I.M."  Huyghcnian Eyepieces.  I«hanVvcry 

out  of  a 
o  try  and 

eyepieces  ;  at  least,  put  one 
odon  dealer  and  asked  him  to 
to  ojnstmet  a  Huyghcnian 
,  ray  oh]  -ct-gtsss  lieing  :)isn 
g  *  week,  received,  a  pan-el 
with  a  pice  of  brass  tuts,  and  two  lens  piano-con  vex  of  an 
equal  uia.,  and  lin.  focal  length,  'the  tube  was  about 
3in.  hmg.  T  have  tri*-d  to  fix  them  to  suit  by  placing  the 
plan.' sides  to  the  eve,  but  cannot  siueeed.  Is  it  light 
that  botli  sWuld  be"  of  one  focal  length  1  I  think  I  saw 
on  a  catal.igue  a  few  year*  a/o  that  tike  ratio  should  be  as 
three  to  one,  or  if  the  fisal  length  of  one  was  Jin  .  the 
other  shoul  1 1.  | in.  Perhaps  some  contributor  will  h.  1P 
me  out  of  the  dlfbculty  f-  l«.»«v. 

(MUf.l— Twiat-DrlUa.- What  is  tin  best  Way  to 


gla.t  II  some  linsetli-al  sub.. lis  r  will  lie 
.lllh'  ulty  :— I  took  it  Into  loy  head  1  Would  Uk 
construct  oik-  of  the  atov 
together.    Ko  I  sent  to  a  I 
foiwanl  me  lens  necessary 
eyepiece  hi  magnify  Brt  time 
focal  leturth.    I.  after  w 


s3iarp.-n  the 


-rjwft*  f  ■ 

[42U*. '  Bcrewina-.-^'bat  «•  the  proper  form  of 
t-x.1  lor  cutting  femal.  -inare  threads  :  A  Sketch  of  tool 
would  oblige- t's  kmi  a. 

;»Sli3  Promissory  Note.-T..  Mn.  Warnrs- 
ril  l.:.  Will  you  oblige  with  n-ply  to  the  following  !  A 
fatlier  main  .a  will,  leaving  his  property  equally  between 
hi*  two  children.  Some  tune  afterwards  lie  advam  .  aa 
sumuf  several  hiindRsi  ^Hiutids  to  the  husband  of  one  of 
bis  children  on  a  promissory  note,  with  interest.  Cine 
payment  only  of  interest  has  ever  been  paid,  and  that  was 
some  It  year*  ago.  No  appliontion  for  payment  of  inu  rest 
has  b>x*n  made  for  many  years,  a  rut  it  is  understood  that 
the  sum  lent  i*  to  be  returned  by  the  amount  of  the  pro- 
missory note  being  deducted  from  tike  borrower's  share 
of  the  father's  property  when  the  time  shall  arrive  for  it 
tobedivided.  Ws  the  promissory  note  stand  gowt  to 
secure  this  payment  r — J<>m*  Wnirs. 

;«!»i3j  J -To  "  Fellow- Workman  "  or  "  Alfo- 
joe.'* I  fiad  an  old  veige  by  Mr.  Fnslsham,  l>miIon, 
|71'.i,  tireught  to  me  the  othcruay  to  be  n^ulated.  Itwas 
going  ii  minutes  fast  per  day.  tm  trying  the  regulator,  I 
found  It  inoperative,  and  so  I  took  off  cock  and  length- 
ened the  hairspring  a  little,  and  then  It  went  15  minutes 
alow.  1  did  this  several  times,  and  in  one  of  them  I  hap- 
pened to  lift  the  balance  and  verge  a  little,  and  the  watch 
ran  down.  On  tiyinr  t.i  winl  it  up  after  the  cock  was  on, 
I  found  that  it  roulii  not  be  done,  as  it  Just  ran  down 
again  immediately.  On  looking  at  it,  1  see  that  the 
-  •  ■  ■  .  seems  loose.  Can  you  inform  me  what  is 
wrong  with  the  wsteh,  and  how  to  repair  it  f  8.  on  «. 

ft»!31.'-Steel  Wire  Ruatina;.  Can  any  of  your 
readers  tell  me  of  a  ready  plan  of  ousting  steel  wire  so  as 
to  prevent  it  rusting  "— vime  plan  free  from  grease,  ,-  It 
would  require  nut  to  soil  paper ;  and  sa  the  "win-  i.  tem- 
pered .  thf  method  must  not  require  so  much  beat  as 
would  soften  the  wire  — O.sstsxt  Kxxoss. 

[SIM.;- Bilwer.  Otn  somebody  help  me*  I  have 
some  silver  which  is  impure.  There  is  a  great  deal  of  good 
silver,  but  1  amnotcertiiin  what  has  alloyed  it.  1  think 
there  may  be  lead,  and  tin.  and  brass -any  or  all.  How 
am  I  to  test  for  thetn  and  purify  the  silver!  If  I  throw 
down  the  rhlorule,  and  wash  it  to  dissolve  the  chloride  of 
lead,  and  tlu-n  melt  the  cUoride  of  silver  in  a  dean  c-ru- 
cihte  with  borax,  will  any  of  the  other  metals,  if  there  are 
any.  remain  !-Asox. 

r«»i:u ;  —  Machine  for  Edging  Paper- 
Hangiugi. — Can  any  restler  of  the  "  E.  M."  inform 
me  if  such  s  machine  Las  yet  been  invented  !  bhall  be 
glad  of  any  iufonnntron  PArxx-tlAxoss. 

149134  ]  -Ancle  for  Lathe  Mandrel.  -  Will 
"  J.  K.  P.,"  "  O.J.  L,"  or  other  reailtr,  kindly  say  what 
angle  is  lieat  fur  a  lathe  mandrel  intended  to  run  in 
liarden*-d  st.-d  collars  .'   Also  if  the  two  cones  are  better 


I- 


kindly  put  nw  up  to 


Violin  Bow.— Will  someone 
my  vtelta  bow  :  -  fltaH 


1  !   If  they  are  both  one  way.  I  would 
iiiiuxff  on  one  or  two  feathers,  and 
t  of  the  front  one.   ( >r  are  rever»**l 
to    run   lighter !    My    reason  for 
mi  is  amply  to  find,  if  possible,  the 
t  practice,  having  made  three  liin. 
with  Mr.  Northcott'a  irregular 
r  developed  sad  augmented.  Also 
xtrvsnely  long  nut  on  guide  screw ! 
r  of  inch  pitch,  the  rake  of  thread 
nit  of  half-nuts  being  used.  A 
irraniM-i:i.  ut  I  shall  be  Uio*t  hsppy  to  send 
vxson. 


one  way  or  reiersrt 
haie  the  back  one 
adj  usted  independ 
ones  considered 
asking  thssv  ours 
l*r*t  ang]..  ana  tli 
and  an.  centre  U 
mevhanism  ccmsid 
art  ftrmiiigenvcot  fo 
Being  s  qoadniple 
was  too  sev 
description  c 
— 8  MMf  Or 

[WIM  1-ElaaUc  Mouldin4T.-Will  any  one  be 
kind  enough  to  state  what  u  the  competition  of  clastic 


moulding  !  I  am  deslrou*  of  taking  pla«tcr  casts  of  some 
objects  i  cry  mm  h  un.l.  rvut.  a«d  slo  lec.iulll.  nde.1  to  take 
the  negative,  m  elastic  »oukliilR.-8.  B. 

;«fii:»* ;  -  New  Brighton  floods  Engines.- 1 
should  be  glad  to  obtain  the  diir.cti.ious  uf  the  new 
splendid  goes!*  erigtnea  4rl  class.  1  noti  v*  that  there  i«  a 
diffennt  arrangement  of  air-tump  on  the  right-lustil  st  le 
of  these  enirines  whi.-h  I  sluiuld  like  to  ttnderetand.  The 
piston-rvsl  is  mntiriu.  d  tiin.ugh  the  loa.-r  cjlinder  info 
another  very  small  cylinder,  and  I  abouM  like  to  know 
whetlier  thi*  is  anything  to  tlo  with  the  reversing  gear,  as 
I  uudersLind  that  they  are  reversid  by  power,  not  by- 
hand.— J.  Jacssoh. 

[49137  -Chronodelk.-rm  p  lai.Vol  XXXIL, of 
Kv.ii.isii  Mr. him.  ,  is  an  illu*tmtiim  and  d-seripuon  of 
this  Instrumeul  Can  any  of  the  num.-reu*  readers  of 
"ours"  tell  me  if  this  instrument  has  been  made  fur  sale' 
— BUXgsrs,  Cap.'  of  1 ...  m!  lfope. 

[4!»i.*i  ;  Organ  BuUding-.-It  U  IntnuU-d  to buill 
s  *iv-*toi.  organ  for  s  schoolnami  'aoc*immodation  £V)  <  to 
l»'  phifssl  on  a  platform  7ft.  lin.  fmin  hock  to  front, 
raised  'Jf  t.  from  like  floor.  In  order  to  *ave  taking  up  so 
much  of  the  depth  ifrofn  back  to  frent  of  tills  platform, 
could  not  the  sift  space  between  floor  and  platform  be 
utilised  for  l^llosrs.  and  so  reduce  depth  of  organ  below 
claviers  to,  say,  rft  !-nefore  preeeclmg  further,  I  should 
be  much  obliged  if  one  of  our  pnicti  .«]  org ui-biiililen 
would  say  it  tlii*  is  possible  without  mueh  increase  of  cost ! 

Ki-v*t  Mi-  iir  G.-**T. 


;4£U33.  Olmod  Tiles, 
above  I  sliall  Is*  t-Ud  if  an 
how  to  do  it.   Also  best  laani 

'111.  K 


I  want  to  cut  some  of  tie- 
ren-lcr  will  kindly  tell  mi' 
t  r  ot  fixing  same  to  wall.  — 


[it'l  I"  .-Model  Cutter  Tacht. -To  ••  Hoaivs.w 
Cai  -or  —I  urn  much  oblig.*l  to  you  for  vo'ir  111.1117,  a 
few  weeks  back,  to  my  queatiims  on  the  iiIn.vc.  mil 
sh.mld  Is  still  more  so  it  you  would  answer  tlx-  following  : 
Having  got  all  my  frames  up.  what  w-oo-l  a 


the  planking 


'if  she  is  fo 


be  left  bright,"  but  aa  she  will  be  pamicl,  what  shall  1 
use  instead !  I  have  had  imperforated  Venetian  blind 
laths  recommended.  Would  they  do,  do  you  think,  or 
could  y..u  tell  m>-  what  would  ho  bi  tter,  where  to  get  it, 
and  what  would  be  the  probable  cost ;  and.  then,  liow  am 
I  to  fit  the  plunks  together  so  si  to  make  her  watertight ! 
— O.  F.  L. 

|ttnii  Electric  Motor.  To  "  n  B  T,  s  "-Can 
you  inform  me  what  power  could  be  obtained  from  a 
double  ring  motor,  such  aa  described  by  you,  the  outn- 
rtttg  being  tan.  in  diameter  and  fiin.  long !  I  would  be 
glad  to  know  the  correct  resistances  for  field  magn-ts  and 
armature,  and  the  cut  rent  in  amperes  necessary  to  ohtaiu 
beat  results  from  it.  A  motor  giving  from  t  to  14  horse- 
power would  he  useful  to  m  \  Sh  mid  I  b-  infringing 
"J.  t»unt  righU  in  making  suth  .  motor!  - 

StCiXTOSU. 

[4914S  ]  Legal.  Will  aomo  one  kindly  tell  me  if  an 
amateur  who  has  recently  patented  a  new  process  can 
sell  his  ]  1  -  -  '  n  ■  1  eliiua  plates  without  being  liable  to  duty 
or  hornsc' ! — Cu  1  *  s . 

'.4»i«  ;  -Printing  and  Lacquering  on  Tin.- 
Can  any.mc  tell  me  where  I  can  get  a  few  gross  of  tin  box 
lid*  printed  and  lacquered  !  1  should  also  tike  to  know 
how  it  is  done.  1  make  the  boxes  and  stamp  the  lids, 
which  are  3in.  dia.,  and  I  want  to  print  name  in  black 
with  gold  ground  or  gold  letters  with  black  ground.- A 
Y01 IM  Tiauas. 

"49144  ]  To  Mr.  Wether  field,  v,  1.1  you  kindly 
oblige  by  informing  me  upon  the  following :— A.  marries 
B  ,  and  before  A.  dies  be  leaves  all  to  B.  with  the  l 
standing  that  sll  property  shall  be  turned  into  moni . 
equally  divided  at  the  death  of  B.  Now.  can  thr  next  of 
kin  to  A  demand  the  reading  of  the  will,  which  was  re- 
fused at  both  funerals  of  A.  and  B  ,  with  the  evasive 
excuse  that  it  was  not  customary,  and  how  a  will  should 
Is-  legally  slgni  .l  This  may  also  oblige  others  It  is  now 
past  th»  time  appointed  that  all  interested  should  bo 
called  together.— Hxis. 

(191 43.]- Sulphur  Moulds. -In  what  proportions, 
and  how  are  sulphur  and  guttapercha  combined  i 
moulds   for  casting  in   plaster !    The  con 
doe.  sway  with  thr  brittlracs.  of  the  . 

O.  Hmsr. 

[49i4i5.'-Lime-Uf/h 

who  has  used  the  patent  oxygen 
not  require  the  use  of  lings,  kindlj 
ticni  as  to  the  ni'idc  of  working,  and  whether  r,  is  as  *nle 
and  gives  as  good  a  light  aa  the  ordinary  way  of  work- 
ing with  gaa  from  bugs  at  a  high  pressure!  I  aboutl 
like  to  know  where  it  can  be  bought,  and  the  pn.-e.- 


•ht  Appe.ro.tua.   Will  anyone 
pparatus,  which  does 


Lax  ISSN. 

[4BUT.}— Ammonia.— If  I  bum  organic  material 
enuuining  *  per  ceut.  ammonia,  and  condense  the  gas  in 
water,  I  should  be  glad  to  know  what  quantity  of  this 
material  must  be  consumed  to  make  one  ton  ammonium 
sulphate  frum  the  water)  solution  thus  formed!  Nx«- 
Yr.  1 ;; . 

[4i»l 48.1-  Bevelled  Edged  Photo.  Mounta.-ln 

ranking  these  bevelled  aod  gihled  cciged  photo,  mount, 
for  my  own  use,  1  can  never  get  the  edges  quite  stiuight- 
I  hchcie  it  is  usually  book-unlahere  who  work  them. 
lVthaps  some  one  in  that  line  would  give  us  s  few  hints 
about  the  proper  tools,  are.  I  suppose  the  fault  lies  in  my 
not  liavlng  a  proper  cutter  for  the  berelling.  The  way  I 
have  been  doing  them  ia  to  put  sl»ut  a  doirn  between 


two  boards,  the  flrrt  card  being  flush  with  one  .if  tli.» 
boards,  and  each  card  about  a  1-ttttn.  further  back  than 
the  one  below  it,  and  on  the  last  card  I  put  the  other 
board,  and  tighten  the  whole  up  with  two  thumb  crwinp* 
I  then  use  an  ordinary  hand-plane  to  plane  them  all  the 
same  bevel.  The  plane  does  not  cut  well  from  end  to 
end.  and  in  cutting  aeruas  the  edges  it  letters  thetn  un- 
even. I  wuuld  also  be  glad  of  some  information  about 
the  gilding  and  burnishing.—  Ouorst  Puoro. 

mi-  LB  and  8.C.  Bnginea.  Will  aome 
kind  reader  give  me  the  numbers  uf  the  following.  - 
Mulhurwt.  Three  Bridges,  I/>wes,  Buttolpha,  Bsyswater, 
l-licapaide,  Oattlrld,  Easex.  tiieta,  Khrima,  Btoekliohu, 
Dijon.  NsvaiTc,  Anrona.  Auvennkf.  BnJiine,  Bartleur, 
Munich.  Houcd,  Uaire,  Toulouse,  Toulon,  MoatpeUiw, 
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lark.  Lisbon.  Louder*,  Niort,  and  TUronw  !  Also  the 
iam«  of  numbers  Hit.  lSe,  39,  56,  JI7,  2TO,  SSM,  'A3, 
IW,  .H«.  311.  SI*.  ML  SI*.  »S,  31«.  ;ilJ.  SIS.  3i:i.  330, 
3*1,  Sii,  323,  324,  and  16i,  formerly  London!- Kim- 

M0M>. 

[«M50 ,J— Sampling  Benzoline,  Sec— 'Will  ngv 
onr  oblige  by  givuur.  me  an  easy  method  o(  ascertairunK 
thr  amount  oi  benzoline.  in  sample,  of  paraffin  :-R.  Mi 
UN 

[49151.]— Brittle  Brass,-I  reed  »n  article  in  a 
popular  periodical  some  years  fittw  stating  that  chains 
lor  gasalscr*  were  to  he  had  made  of  copper,  a inch  did  not 
absorb  the  sulphur  thrown  oif  br  the  its*  fund  ao  become 
brittle  like  the  ordinary  lira**  eliain*  i  and  cause  accidents 
froni  lb*  falling  of  the  gunaltcr  through  the  chain*  break- 
ing. I  have  made  many  unsu<re*siul  inquiries  for 
copper  chain*  for  this  purpi**?.  Can  any  of  the  readers 
of  the  **  K-  M."  oblige  by  informing  me  if  they  can  be 
inet  within  London  I— E  T.  Jov, 

^ftllW.'-The  Planet  Mercury.— I  hud  an  excel- 
lent new  of  the  planet  Mercury  last  May  through  a 
homr-majlc  telescope,  in  cimacqiicnrc  of  directions  given 
in  the  "  F,  M  ,"  Low  to  And  hi.  p..«tin0.  fould  your 
cxim-spondcnt.  L.  T.  rVming.  who  gin*  this  informa- 
Uon  UbI  spring,  again  favour  u*  with  it»  pre.  -iee  position 
in  respect  tu  aoiue  easily  n-coi.-nU.-U  «!estial  object,  and 
ao  enable  some  of  your  readers,  including  my*eii,  to  hare 
another  sight  of  tin*  very  Interesting  planet,  which  ia 
ao  difficult  to  bu  bccu  by  nou-tir.>fe«sion*l  utiservcra  !-- 
E.  T.  Jor. 

MM&s]  Skeleton  Skulls.  T  intend  to  make  a 
collodion  of  the  akuil*  of  English  f«ur„i.  and  want  dircc- 
ttona  bow  to  pri-pure  them.  1  a:u  told  there  la  - 
ontbeaubjcrt.-ll.  O. 

(491S4.]— Harp. -fan  an; 
the  construction  of  the  harj 
ia,  how  are  the  strings  fasten 
they  fastened  to  the  upper  or  ! 
all  the  strings  in  a  single  row,  an 

distance  apart  !  Also,  how  many  arc  gut  anil  how  many 
wire,  and  what  is  the  difference  in  English  and  Irian 
harps,  as  I  much  want  to  make  one.  ami  have  not  The 
chancer  of  act  ing  one.  I  should  be  very  glad  to  have  the 
above  queries 
Haw. 


!  Wl 
-1  to  t 


'  reader*  tell  me 
;  I  want  to  know 
1  soundboard— are 
board  t  Also  are 
they  all  an  equal 


HM.VS.1.  To  "  F.  B.  A.  8."  wm  this  ever-obliging 
corrMrswdent  kindly  answer  the  following  query  '■  born 
the  moon  participate  in  the  motion  resulting  from 
nutation  ;  and  further,  is  the  centre  of  motion  or  apex  of 
the  double  cone  dc*cribcd  by  the  axis  of  rotatiisii,  coin- 
cident with  the  centre  of  the  caitli,  IU  rentie  of  gravity, 
or  the  centre  of  gravity  of  the  earth  and  moon  !— and  yet 
further—  Does  the  inclination  of  the  orbit  of  the  moon 
with  the  Ecliptic  vary  on  account  of  precession  f~ 
W.  A.  II. 


UsirsM  S.E.R 


Engines  -Will  some  one 
of  the  following  passwureni 


kindly 


'      ci '. .  , 


3U1  t-CU 

r.4l»l&7.; -Boiler  Skntes.-WMiimr  to  make  »  pair 
of  roller  skate*.  1  desire  to  know  bow  to  gu  about  it. 

Are  all  the  u  beets  to  be  of  the  some  diameter  Are  any 
of  the,  wheel*  made  to  revolve  in  di?ii'r*-nt  directions,  or 
hhould  they  Ik-  flais!  so  as  to  move  in  one  directum  f  Any 
information  a*  to  the  proper  position  of  the  wheels  or 
1    t!ujr.kfull>  rvecricd.   I  can  tiLsruige  ail  the 

flDlss  j-TrftTereliifcT  Mandrels.  To  "O.  J.  T. " 

—In  your  article  on  "  S-rv  w  Mania."  you  seem  to  hint 
that  a  mandrrl,  of  the  Fretwh  pattern  you  describe,  ia 
hkely  to  he  sxsm  mad  -  for  sale,  being  tu  want  oi  just  anch 
tool,  I  sImhiM  be  glad  to  know  if  there  ia  any  probability 
of  gvttiug  one  at  a  reasonable  prwv>— 1  im  an  merely  the 
mandrel  and  ixillai*.  I  know  where  to  get  the  kind  aa 
used  by  tlie  Tiinhridge  turueni  ;  but,  though  the  article  ia 
of  Mrat-c!n.*a  mak--,  tW  price  is  more  than  1  care 
umt  in  luUlitiuu.  1  think  the  French  p>uum  is 
-Xmi. 

[IStlie.J-ABtrononiloal.-To-  F.  B.  A.  ti  -In letter 
Vnn  in  the  "  E.  M."  for  Nov.  17tli.  mention  is  nuule  of 
a  '•  Itcport  of  olsstrvations  at  the  t  ibacrvatoiy  of  Irr.  Von 
Konkoly,  at  *J*OyalIa  in  Hungary."  Will  your  courteous 
coniiKpondent  say  if  it  can  be  bought  f— J.  B.  L. 

[»li».l-Le»al.— Will  Mr.  Wetherfleld  kindly  advise 
on  the  following.  1  am  a  tradesman.  A  family  contracted 
a  debt  with  me  to  the  amount  of  £.'*>.  On  prcsaing  for  a 
settlement  1  found  that  the  income  la  deriied  from  the 
wife,  the  furniture  also  is  hers.  The  husband  gave  me  a 
biil  at  three  months,  which  was  dishonoured,  and  I 
rind  it  ia  no  earthly  use  to  prusecute  him.  Nuww  that  time 
I  have  had  two  instalment*  from  »^r,  one  of  £5  and  one 
of  i2.  but  cannot  get  any  more.  Can  I  pn-a  the  wife  for 
the  debt  under  these  circumstance*  !— Ajxioi  «. 

iWIGI.]-  Xeiral.- To  Mr.  Wctherrhld.  A  landlord 
induce*  a  tenant  to  sign  an  agreement  33  year*  ago,  to  the 
rttt-et  that,  provided  tenant  i*t\ 
will  withdraw  hi*  ootico  to 
tenant  so  long  a*  be  pleaaea  t 
e  months'  notice  to  quit.  Can  £ 
enatd  rent,  paid  since  agreement  I 
landlord ;  u*  well  as  revert  to  origi 
notice  to  quit !—  Isui  iara. 

(km-j.1  Hcrehound  Boer 
I  made  about  a  month  ago  lias  gone  »•  .ur.  hi 
he  prevented  1   Can  I  put  malt  in  and  stll  it  aa  a  noo- 
intoaKating  drink  1    What  is  the  most  approved  method 
of  making  Imre  bound  beer  .'-J.  8. 

(sum]  Travnamisalon  of  Power  of  Elec- 
tricity.-What  would  I*  the  Brat  cost  oi  apparatus  lor 
nvevingfrom  a  to6l,..p.by  ch,-tridty,  a  distance  o! 
out  urn  yards,  and  what  would  be  the  annual  coat  of 
■    tt  If  costi.  not  too  great, 
ty  for  conveying  power 


a  year  more  rent,  he 
and  let  him  remain 
landlord  now  gives 
>  tenant  recover  the 
rally  i-caaed,  from  hia 
d  rent  ainoc  receiving 

Some  h^irf  hoiind  beer 
an  that 


circle  H  is  the  extra  roller,  which  I  intend  hi 
up  and  di.wn  as  the  dotted  arrows  show. 
II  is  the  sheet  to  be  I*,nt  .hut  a  " 
to  do  uw»y  with  th* 


\0 


In  pu' 
The 


t  and  work 


[WltX.  \-  Metal  Bending  Rollers  —Will  wnw^mr 
rl*nac  cnli#rht*n  on  the  (oll«j»iii|t !  I  liavn  ma  oM 
vrruifnng  m  Uiiuyrlingr  outshine,  »  huh  1  intend  to  wnvcrl 
mlo  a  «»u^  mcul  U-ntlfr.  The  ikrtch  vflL  I  tit.nV,  U-  rx- 
; 'ti-.it  fouiajrh,  .\  A  arv  the  two  rollpr^wlt,'  han ^  eunnert**d 
»t  \h<!  other  ukI  b>*  Jut  urn  vl  eopi  no;  tJioiru,  thv  doUcd 


thr  rtottrin.  rollw  A  0017".  m*lt*5  lh»?  tack  mUer  B  to  ranrr 
in  thv  diirnian  of  an  ow  0,  and  ricv  vrrw,  putting  UiC 
»3itH.  in  tu  th«  line  F.  K  nhow«  tn.\kmff  the  prt*9njix  of 
ad.r-.-t  work  th->  t->p  tx>)hr  A,  n,  Which  will  be  Ui* 
b<*t  wny  to  do  it  !— Tijuiia*  H-ahimx.. 

[49105 .)— En  gin  0—  My  cylinder  in  i?Mn.  hot*  and  5io. 
ttUK  ;  how  many  rvrulutHifui  nbould  it  jro  per  minuU*. 
with  MM  *hout2Mb.  for  to  exert  hnlf  hnrnp-powor  T  Ihm 
mmh  htwtimr  Mir  law  nhould  luilcr  lwve,  «nd  what 
nhould  (rnite-iirtti  be  !  Would  a  wpper  ttoUcT  urn*  eighth 
thick  bt-  strong  rnourh  to  warkat4oJb.  aaftdy  !— if  not,  huw 
much  t— WlWrf ill  WAiiwr.a. 

[4.H(iB-]-Zither.-WiUMr.T.W.  Kirby. or*4 Dispart" 
kindly  tnw  nw  it  few  hint*  bow  to  put  the  fraxuc  of 
lither  t-njtthfr.  the  b«4  wood  to  utr.  and  bow  I  will  if -t 
tlx-  -H^e  itr>d  Uuipc  of  top  bndgrand  dimcnawwi  of  aaxi*. ! 
T.  n.  lUai  xx. 

l4!»HW  ]-To"  Fiddler.*'— Some  19  months  B4T>,  T"« 
im'Dtioiied  tlaat  you  wi*ty  (rointr  tu  nutkr  a  Violotntdlo  on 
tike  Mime  plan  aa  your  new  riulin.  If  nicoiwful.  will 
ytm  obligr  me  with  tlv  rr*juiicite  rammimnpnt-  Did  you 
not  find  thr  tJope  awkward  to  play  by  throwing  the 
MtrinfT*  00  far  awuy  from  the  pLayer     Eam  Atf  TJO . 

[^niiW,"]—  Let aJ.— A.  ha.iniTKiTcn  P.  cnxlttiixmontha 
ago,  to  the  ainuudt  of  jtYi.  partly  uionry  lent  aud  crtjoda 
Nil*plied,  H  now  find*  hiniitvlf  mmtl  rent  and  notable  to 
pay  hia  rrrditnm  all  nmnil,  moiv  than  3m.  in  the  pound 
out  of  hia  eatate.  Kct  money  in  hand,  hot  a  fair  atock  of 
good*  and  furniture.  B.  u  quit e  willing  to  gir*  A.  pr*»- 
ieren«e  to  any  other  cmlltor.  and  fcvLi  anxious  to  »oe 
hirn  paid  in  full  if  it  tan  be  done  by  the  agt*ncy  of  a*iy 
ln,*a]  document-  Would  a  prorauwory  nat>  aigncd  by  11. 
hold  gojxl  a^ainut  the  hankniptey,  which  mtwt  shortly 
t*ke  place,  or  wJt.it  i«*  Uie  be^t  •eenrity  B,  enn  legvitly 
give  A.,  which  will  weure  A.  £60  in  full  out  of  the  eetuU.  ! 
— H»\av  WiLtsiaita. 

[««*u] -Silver  Niello  Work.-Can  any  rr\.W 
girr  me  any  infnrn*atinn  about  niello  work!— How  the 
black  aprcarance  i*  pnaluced  on  the  idlvtr,  and  by  wLut 
Ac.  !-H.  Knorsir. 


[mrOal— The  Oreat  Comet.— To  "  F.R.A.S,M-Tt 

nppcara  the  great  comet  wmi  timt  aren  at  the  («r*e  on  the 
K:h  September  in  cloae  proximity  to  the  *un  [app&rvti'ly 
to  fill  I  into  itl,  and  again  on  the  17th  Krptember  ,whrtt  it 
waa  aaid  to  be  in  its  penhtdionj  it  wu  seen  dnmt  U»  the 
hnn.  If  iU  perihelion  diMtanno  wax  only  about  equal  to 
the  min'a  diameter,  would  it  not  pa*4  fmm  perihili1  -ti  to 
W>*  (y'l1  :  vV1  :  :  l'^O'S  :  0  in  a  few  hour*,  and  In  niuc 
day*  be  far  away  from  the  tun  !  Kuioe  leaving  th>  »un 
in  September,  It  has  continue*!  tu  rrtrogmle  in  long.,  and 
U  tiuw  in  oj>])ontion  to  tlic  aun,  and,  I  rurnuiw,  in  the 
dirrvtion  oi  it*  major  axia.  Ita  perihe  lion  long,  would  l  e 
in  the  opposite  direction,  or  about  »a>  instead  of  *  56", 
a*  MtnTed  tu  the  elemruta.  If  it*  perihelion  long,  mo  V#\ 
would  it  nut  be  travelling  in  a  ditfrrcnt  direction  t4>  what 
it  i«  7  Your  kind  exploration  will  oblige  an  aatrono- 
ini-al  tyro  -  C.  A.  B. 

[49171]  Model  Locomotive  Boiler. —I  ahull  be 
obliged  to  any  reader  for  Mrme  practical  inatraction  in 
the  making  of  a  copper  tubular  lorumotivc  boiler  t>  lw» 
brazed  togt-Lher,  ahowing  the  method  of  braxtng  in  the 
tuhea  and  thr  inaide  tir*  l.  t\  .  it  being  difficult  to  get  at 
the  tube*  in  the  firebox  ends.  Having  failed  many  time* 
to  atxx>uplinb  tlilrt.  1  asked  a  ooppenmith  to  oro/r  % 
bitiiet  together.  He  henitated,  nuying  aoft  aobler  would 
an«wrr  quite  aa  yell  if  the  proper  hright  of  water  tn 
boiler  waa  kept  up.  Thin  being  ao,  what  advantage  has 
the  bnuted  boiler  orer  the  Bolder  !   Will  the  nou  in  n 


brared  boiler  stand  Are,  in  oaae  the  water  «rU 
top  of  firebox  not  being  covered  with  water  ! -W,  R. 

C<i)l721-Sthozo  Llmeliffht*  —  Will  aome  one 

who  ban  biul  prua-tieal  e\peri*>n»ie  with  the  above  give 
some  particular*  !  1  wrote  Mr.  Ftther  aome  time  ago, 
but  had  my  letter  returned  through  the  dead-letter  ottW. 
Will  aome  one  aay  whether  it  i*  within  reach  of  an  ama- 
t*r*ur  to  make  one  *  If  to,  will  they  give  particulars  bow 
to  proceed  !— J.  C.  Kmuxo. 

[t9173.1-F.an  JtotintlxiR.-nuw  idicmld  the  leaf  of 
folded  to  -cc-are  the  exact  i-renneaf  of  the  fold*. 


t  fan  be  j 


Am  wara. 

; 7 1  Sluergiah  Liver.— To  Diu  tBMMM.— 
Can  anything  Ik*  dune  for  a  wluggiah  liver  f  I  suffer 
agonies!  Not  a  week  IWmcj  but  *l»at  I  have  to  endure 
and  light  again«t  flu  of  depre>*iiin,  lasting  sijiuetlmes  for 
hour*,  wimetiEnea  (or  days.  In  my  cane,  life  iarually  not 
worth  having,  fur  even  in  my  gnyent  mouda  {and  they  are 
^julfewU  am  in  cuoLstant  fear  of  a  ri'UpNe  into  low  apinU. 
'Weep  ia  my  only  noaaolation  ;  but  unfortunately  for  m>*. 
I  cannot  W  always  adeep.  I  might  add  that  I  am 
years  o(  w,  I  have  wry  little  trouble  to  contend  with 
ouuide  my  liver.  I  indulge  freeJy  in  muarular  exereiac, 
and  live  soberly  and  temperately.  If  Ilr.  Edmunds  can 
huld  «wit  any  hope  of  improvrnw-iit,  1  will  at  once  give 
further  rartirular-  Or.  If  be  doMrvs  It,  put  myst  ts  in 
with  him.-16«3. 


tt9175.,— Typhoid  Fever.— r t >  If  after  a  <a»e  of 
the  ttlxire,  and  the  patient  recoserH,  ia  t>ie  person  liable  Ui 
an  attack  again -more  so  than  one  who  has  nevrr 
sulfered  fmm  aitch  illness  *  \T<  After  such  illneaa,  is 
then-  any  one  paxt  of  the  bwly  left  weak,  or  sub)ect  to 


•  one  pait  of  the  hndy  left  w 
in  what  way      IJ.  W. 


and  if  sr.,  i 

[tniTO ;  Dynamo-Machine.— WM  any  of  yowr 
readers  beip  me  in  tlie  following  1  I  hav-e  eoc*triicte<1  a 
small  dynaino4narhlii«  of  th.-  Bilrgin  type,  harhw  an 
armature  fan.  Inanr,  and  St  In.  diatn.,  consiattna;  of  tnor 
linirs  of  m*  sections  each.  Ilieh  sectiun  is  w-iursd  with 
(1ft,  of  No.  21)  eottflai-eovcrvd  (ursm  a  core  of  aoft'Irol) 
wire),  and  ia  Joined  up  in  series  to  the  sncceedinir  section 
of  the  next  ruur  which  follows  It  at  l-S4Ui  of  a  revolution. 
ni-!d-mstmcta  are  of  very  soft  Iron,  and  are  wound 
a  total  of  sib.  of  No.  l«l  c.c.  When  a  circuit  from 
Bunsena  is  passed  mruui  the  field -raaarriet*.  and  the 
armature  ia  revolved  bv  means  of  a  lathe  anout  IJCO  per 
minute,  a  current  is  obtained  from  it  I  the  armature  i 
equal  to  one  or  two  Bunsena ;  hut  when  the  machine  is 
deprived  of  outside  batten-  power,  and  the  current  from 
the  armature  paw]  round  the  majrnets  in  the  usual  way, 
no  peToeptibJe  result  can  be  obtained,  even  after  rnuninc 
for  iO  minute,  at  1>»  revolutions  I  shall  b*  irreatly 
„Miged  if  some  one  will  kindly  point  out  the  fault,  and 
also  say  what  might  be  reasonably  expected  from  ssjch  a 
waehine.— 6.  8. 

[10177.)  —  Sharpening  and  Settintr  Hand- 
Saw*.— To  "Jim  or  All  Thium  "—  .v*  a  yoainjt 
amateur  who  doeam't  undenitand  clearly  your  invaliEsble 
note*  on  thi*  subject,  may  I  ask  you  to  reply  to  the  fol- 
lowuBjr  !-  In  sharpening,  what  are  the  tiirf.-n-n*  amrle*  at 
which  the  hau'lle  of  Ble  should  be  to  point  of  saw  for  rip, 
cross-cut.  tenon,  and  dovetail  T  In  setting,  what  is  the  best 
plan  or  method  for  the  different  a**r*  mentioned  1  Buss 
I  can  gauge  the  proper  amount  of  set  to  be  eivvm,  and  if 
there  are  any  rules  by  which  1  ran  work  in  setting  saws  for 
soft  and  hard  woods— such  as  pine  and  oak  1  As  the 
saw  is  the  only  tool  I  use  that  I  can't  properly  sharpen.  I 
am  dsmroua  to  understand  thoroughly  the  subject,  sa  it 
is  of  such  importance  to  every  wood-working  amateur, 
and  especially  to  the  querist,  who  ia— A  Youno  Us*. 

[sunn;— Velocity  of  Electricity.— Owld  any 
reader  give  me  the  velocity  of  electricity.  Light,  and 
sound,  as  thr  velocity  of  electricity  is  given  in  one  book 
on  electricity  a*.  1 74,1*00  mile*  per  semnd;  in  another  a. 
asB.CUO  miles  1  The  conductor  miglit  mak»  the  dhrer- 
ence,  though  I  think  it  must  be  a  misprtnt.— U.-ruata. 

[49I7H  ;  Glass  Sweating;  D-:-m«-  Frost  — Clan 
any  of  your  eorre*r■^ode^u  give  receipt  tu  rrev»-nt  glass  ot 
shop-window  from  sweating  during  tune  offrosjt!-  Dons. 

[49l!»i .]  —  Cards  for  Automatic  Musical 
Instruments  —  How  is  the  cardboard  prepared  lor  the 
ptanlsta  !  It  ia  a  very  linn  yet  rather  soft  I 
card.  1  tlnd  ordinary  cardboard  Bakes  and  be 
Having  a  ijuantity  to  prepare.  1  should  much  like  to  know 
the  best  way  of  doing  so. — I'iam.-ta. 

[«°I81.1— Laboratory  Table  —IIow  ran  1  stain  an<I 
polish  a  deal  table  for  a  luburatoiy  to  n  >enil.le  walnut  or 
ruahugany.so  that  it  will  not  be  aUcctcd  ty  >  tuslic  alkalie* 
sad  acid*  !— D.  B. 

Mnisra  ]— Liquid  or  8lxe  Glue -ran  any 
give  information  of  a  cheap  way  ol  malr- 
larse  quantiiie*  suitable  for  paper  boxe*  !— 1 

[4SI0S.1   Show-Caaes  —  I  should  be  glad  if  *n> 
the  composition  is  made,  axel  how 


reader  ran  u  ii  me  ho' 
put  on  tlie  t-  niU  and  side 
the  glass  together  1— W.  Til 

401  m  -  Sxaminntion 


f  small  show-case  that  1 


they  bring  well  kuoun 
Commissionen  in  Toll 
Mental  and  Moral  Heier 
uod  Literature,  all  in  <  1 


■  to  expire  on 
imove  any  fix- 


Would  any  kind 
lid  autiire  to  pass  granted 
the  pxaminivtion  of  the  C.  S. 
•al  Ixonomy.  Jnnspruucncr, 
',  Lsaric  and  Kng'.iJi  fanrosg- 
•  I.  <  U  rkship  !— Notts,. 

'<01S5  >  Legal. -To  Ma.  WcTitcsncLD.— WlU  ytm 
kindly  answer  tins '  llfti  en  year*  la*t  Mirhaclnms  1 
hired  a  house  at  CM  per  annum,  paying  i|uarter!y.  I.an.1- 
Indy  died  :  pruperty  sold  ;  couiiu'Hce.1  with  n*w  landlord 
at  Michaelmas,  1H7*.  at  same  rent ;  June.  tf7i'.  rent  r 
tm :  paid  tlrst  .  jiiarter  iru-reased  rent  at  Miciiaeliua*. 
what  Ume  of  the  yiar  ought  my  tcrun.- 
notice  to  quit  from  landlord,  ant  may  1 1 
turcs  I  have  put  up  I  There  is  no  agreeuicnt  betwtt  n  u«. 
— A>  Eii.iii  Vrsiis'  firawaiarn. 

I«81W.'.-Losb  of  Goods  at  Sea. -The  wreck  of 
the  i  Vr.  nf  iirnttflt  suggests  to  me  a  pertusmt 
question,  which,  perhaps,  Mr.  Wetheroeld  or  some  ot 
your  obliging  oorrespondents  can  answer.  Who  loses  the 
goods  that  thu*  go  to  thr  bottom  of  the  sen  '  What  is 
the  custom,  or  is  there  any  law  •  Suppose,  for  rttstaa-e. 
I  had  ordered  goods  from  America  whl'h  were  sent  by  the 
ill-fated  vessel,  who  lose*— the  sender  or  the  ptrson  who 
oidered  them  to  be  *ent  I  ftuppose  they  were  sent  on 
cr«llt ;  as  they  were  not  received,  should  I  have  to  pay  ! 
And  if  I  had  sent  cash  with  order,  would  that  have  been 
filled  by  the  shipping  of  the  goods,  and  should  I  has.  ta 
bo  at  the  loss  of  ray  money !  I  suppose  there  i,  a  cue  toco 
—  can  *ny  reader  tell  me  what  it  is     T.  J.  P. 

[ 49187.1—  Piano  Frame*.— Would  any  reader  give 
me  sketch  and  dimensions  to  make  pattern  for  casting  of 
iron  frame  for  7 -octave  cottage  pianoforte! — Bsjlk**- 

To  "  Fellow  Workman"  or  "  Alfo- 

..  other  tool*  of  which  I  have  bee.™-  jsjs- 
is  an  adjusting-rod  for  wutchea.   Will  you 
kindly  instruct  me  bow  to  use  it '.  Also,  if  there  m  any 

WIVOI  Ukirig  twist  out  of  h.i:  »;irinj  ol  tju-iitb  kwt, 

quickly  and  with  certainty,  I  lent  a  good  watch  to  an 
acquaLntanou  some  time  ago,  WIi-ti  retiirnol.  I  fiirad  it 
would  u«t  go— hairspring  liad  l**n  tsmpered  with  Ira 
moving  regulator,  I  suspect,  a  pin  had  been  run  among 
coils  by  aci.lnitl .  frn  examination  I  found  it  t 
and  in  contact  with  plate,  and  I  Iistc 
it  right  since.— Pcotcs. 

[49ISB.]-Eloctro-Kotor  —  WiU  Mr.  Fred.  Walker, 
or  some  of  our  kind  rcaih-r*.  answer  the  following  1  1 
have  a  Htcmmi  armature,  ain.  long  and  Htn  diame'er. 
and  two  pole  pieces,  same  leiurth  as  arm.iturc.  Whi<h 
would  be  tlie  best  to  screw  to  the  pole-pi-  •■<«.  round  or 
flat  bars,  for  eli-etro-ma|rnet  |  WUt  sue  oi  wire  should 
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t  have  on  armature  and  magnet  T  Also,  nhouW  the 
txm  \turv  and  magnet  be  annulled  !  If  how  to  anneal 
(hero*  Ths  armature  in  cut  from  solid  wrought  iron, 
llrwse  tell  me  If  I  on  niake  this  work,  and  oblige- Toon 
Jack. 

(4t>j90.]— Liquidation.  To  lie.  VTr.Tnnr.rtzi.n.— A 
nuWrner  obtain*  g»*od*  on  credit,  end  auk*  f«r  hi* account 
to  be  sent  in.  He  is  called  ui*m  for  payment,  and  pro- 
miw?e  to  (to  to  the  following  Friday.  lie  it  called  upon 
th.»t  i la j-  when  he  my*  be  ha*  nut  fjaite  raflirirtit  cash,  out 
rv«  be  will  be  wanting  more  good*  the  ft^lcrwing  Monday 
>i**  will  utrod  the  amount  At  the  same  iimc  he  aenila  fur  thr 
grod*.  The  next  morning  ; -Saturday  I  a  note**  of  hi* 
It  initiation  is  received.  This  lc*oka  to  me  like  obtaining 
2*>uds  under  false  pTctcnc«-«.  Now,  *ur,  U  there  no  law  to 
]  iini  ih  such  a  debtor  1  Can  a  nun  legally  obtain  gonda 
one  week  and  N>iuidnte  the  next  ,  If  lie  <*n,  tlw>  sooner  thr 
1 1  w  ||  altered  the  better.  Your  kind  and  curly  reply  will 
be  enterJin  !  — Jinoo. 

[491M.]— To  FlAutl»tn.—T*  there  any  de«rirtion  of 
eoaocrt  Hote  made  (with  thr  <»rdinary  fingering  I  in  which 
the  »r**n  between  the  hi  ilea  ia  in  any  way  l^Kiied,  thereby 
etubluw  a  player  with  a  very  ainall  hand  to  execute  with 
-lltutart  the  aame  ease  aa  on  a  piccolo  !  For  what  purjxw 
are  the  four  extra  kcya  un  a  twclvr-kryed  Bute  !— 
Furro. 

'  Wis*.] -Japanese  Violin.— I  havo  heard  what 
wu*  called  a  Japanese  violin  played,  and.  uskuinng  tin* 
t-'Oe.  wished  for  one.  Could  any  friend  give  me  uurtrur- 
U  ms  that  I  could  moke  onr  by  giving  thr  length  of  neck, 
nnd  width*  depth,  and  breadth  of  bolly  f  Al*o>  what  i* 
used  for  Ptrinjr**,  and  wbat  are  they  tuned  u>f  The  violin 
in  question  la  long-necked  and  wju  are- bod  led,  look*  m  if 
it  m  made  of  beech,  and  is  played  resting  on  the  knre. 
—Vkiutas. 

[49193.]— Spectroacope  -Can  anyone  tefl  me  what 
i«  the  MsiAtU*!  aperture  ukh  can  bo  um- fully  employed 
with  a  HcClean  star  apectr-acupe !—  l)m\*  o. 

l«9m.l-Savlt  in  the  Firw-What  »■  the  cause  of 

the  parnhah  colour  aocn  when  common  salt  is  thrown  into 
a  clear  ue  Lnou. 

(*».».]— Brake  Failure  -  Late  In  .Time  taut  I  was 
travelUmt  in  an  exprea*  train  on  the  Midland  Hailwi 
from  Leeds  to  lirndlord,  and  the  brake*  being  out  of  ordi 
when  raKruired,  it  cauacd  the  train  to  collide  with  the 
b'llf.T-ebipa,  (im us  a  severe  r-U*king.  Chi  looking  over 
the  B-janl  of  Trade  •*  llullway  Returns  H  for  tlx  months 
ludnaT  June,  1  failed  to  arc  any  rep<rt  of  the  above.  Ifcr- 
Kxpa  air.  r>trett<in  would  t<  11  me  if  thia  would  be  rrported 
by  the  Midland  aa  a  brake  failure,  aa,  in  my  opfmon,  it 
wxaa  eery  treat  one,  and  *boold  have  tVen  thoroughly 
inveaturated,  and  a  proper  orerliaulinr  made  u(  Uie>  hrak 
uiiparatua  to  present  a  rvcurnrntx'  at  any  other  time.- 
X  Y.  7.. 

[«9196."— Injector.— WoaM  «owii  onp  of  our,  mj 
»h.-r*tht'  fault  It  in  «a  inji-  tor  «til>h  will  DotKiMt  wsUt 
■  a  thr  boiler  wurUiur  at  Mb.  per  tf.  Inch,  only  wIku 
I  «tuf>  water  el««rwbcrr,  to  oa  to  give  a  greater  preanire  at 
tbr  iojeetor.  whjrh  ia  vr.rr  tnivmrrnient  at  the  work*  1  It 
**rm*  to  ban  plenty  or  water  at  the  air  tap  at  all 
timea.  I  am  feKllnar  tie  Injector  with  'iln.  •bnm  tubin|t 
out  of  the  boiler  front,  aiul  ia  supplied  with  Sin.  lubinjr 
far  water.— B.  Uuu. 

r«Ot*T.J-Inoom»-t«.x.-  To  JI<  Wrmrnrmto.— 
What  is  tho  tuUcut  ahatenirfit  that  ean  be  claimed  on  a 
nlary  of  £30*  per  year,  arnl  which  i«  the  proper  acbeJule 
usier  which  to  be  aaarnted  !  The  collector  of  ineorae-tax 
baa  aeot  tne  a  demand  note  of  payment  lor  £'J  7»  hJ 
bare  not  hod  an  aaanannent  paper  for  thia  year  np  to  the 
preaent,  I  understand  he  h«J»  been  to  my  employew  and 
(rot  the  amount  of  my  aalary.  dedurta  itiao.  then  aendji 
toe  the  above  note  for  jnyment  fur  tM.   Ia  thia  a  leuxl 

proceeding  1 — Vmn  r  noli  i  . 

t  tfttfls  ]  -Comet  Well,. -I  undi-rrtand  that  the  aa- 
oendinfr  node  of  the  orbit  of  Comet  Wrlla  lit  «  very  eloae  to 
the  earth'a  orbit.  When  will  the  earth  pan,  the  point  f 
Cott*l'l*nns?  what  ia  known  conqrniJnff  eoineu  and  meteor 
Rtrmnu,  u  it  not  poaalble  that  when  the  earth  doea  paaa 
it  there  will  be  a  abower  .'  And  if  ho  ahowrr  lakra  pUee, 
will  thia  eireuniatanee  not  afford  proof  that  Comet  Wells 
t»  not  followed  by  a  meteor  stream     Cri  nn  *. 


CHESS. 


All  rnmmanieationa  for  thia  department  mast  be 
addreaacd  to  the  Chess  Editor,  at  the  ofliee  of  tlie 
btlM  Micramc,  31,  Tavistock-atrcct,  Covcnt-warden, 

W.C. 


Distance  Indicator*  for  Locomotives. — An 

instrumeDt  has  been  kitvly  inrentsd  by  a  Siciluui 
Siirnor  Vito,  which  is  meant  to  show  tho  driver  at 
any  moment,  with  cIom  approximation,  tho  point 
reached,  and  which  also  acta  tho  whistle  in  action  at 
i  given  j- -iiit.  where  special  attention  may  be 
ueveaxsary.  The  first  |iart,  for  indimtiug  tho  length 
of  line  run,  is  an  ordinary  counter,  with  three 
discs,  each  divided  into  100  parts,  and  traversed  by 
a  needle  sot  iu  motion  by  the  enjriite  wheels.  Th 
hurt  disc)  indicate*  10  metres  for  each  division,  the 
second  kilometres,  the  third  Km  kilometres.  For 
the  secoud  part,  Siguor  Vito  uses  a  cord 
of  a  certain  length,  which  the  reaction  of 
a  spring  tend*  to  wind  on  a  drum.  This 
cord  passes  between  friction-pulleys,  governed  by 
the  counter,  so  that  its  rate  of  winding  on  the 
drum  de]«ciids  mi  tin-  progress  nf  the  locomotive, 
spiral  spring  wound  up,  and  held  by  u  jieg,  is  con- 
nocted  to  the  vnlvo  of  tho  wliistla.  Suti|K«ic,  now, 
Hie  driver  has  to  give  special  attention  niter  running 
100  kilometres.  At  starting,  the  counter-needle, 
1  icing  at  zero,  the  driver  winds  round  the  peg  a 
certain  length  of  cord  corresponding  to  the  distance 
named  fthe  cord  having  been  divided  iuto  measured 
.t us).  During  tho  journey,  the  cord  unwinds 
uniformly,  and  when  loo  kiiometttts  is  run  this 
motion  suddenly  stops,  but  the  [>eg  yields  to  the 
pull,  and  the  lilarratcd  spring  opens  tho  whistle, 
which  continues  to  sound  tillthv  driver  coils  tivo 
spring  again  and  replaces  the  peg,  whereupon  lie 
may  set  thu  apparatus  for  another  indication. 


PROBLEM  DCOCXV.-DyA.  Ebiocs. 
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White  to  play  and  male  in  two  moves. 


rUOBLEU  DCCCXVI.-By  J,  Ravvxa. 

[Oua  of  fin*,  prue  set  in  Lebanon  Tourney. ) 
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H'Alle.  >tl0 
White  to  play  and  mate  In  two  move*. 


Bolctiox  to  811. 
Il».r>  BUui. 
1.  U to  III!  I.  Anything 

1.  Mates 

This  problem  eanaLao  be  daac  by  1.  It  take,  Y.. 


«•«(-. 

1.  Kl  toU3 

2.  Slatea 


Sounio*  to  811. 

filar*. 
1.  Anything 


Ms  nsioos  of  SH,  I>ttrham-street,  Rochdale,  sella  a  very 
neat  rubber-stamp  which  imprints  a  clear  iinpreasdon 
of  a  chesa  diagram  Sin.  square.  The  price,  including 
carriage,  ia  as.  6d.  ;  also  a  Urge  aheet  of  such  luiprea- 
ston.ivMitaining  l*i  clear  diasrrama,  at  td.  eaeh,  poet  free, 
or  Is.  Td.  a  dosen.  These  we  believe  to  be  by  far  the 
cheapest  diaarrums  ever  published,  sad  no  one  could 
want  better.  We  may  mention  that  the  stamps  are 
mounted  on  braaa,  with  ebony  handle,  pad  and  ina  com- 
plete. Mr.  Itriggs  is  himaeli  a  problem  composer,  and 
we  hare  pleasur"  in  publishing  one  of  his  problems  in 
the  present  number. 

Iv  Mr.  Mevrr'a  twi>-moi-e  enigma  in  hurt  week's  Issue, 
the  White  Pawn<  are  at  K  ft  «.  K  Kt  3.  and  &  :  In 
Black's  pun* ■-  K  S  in  tup  line  ought  to  he  Kts. 


0»ar  in  Esoi  isii  UsCHagK  CorTespoindcnec  Tourney 
between  Meaars.  Ib-vnobls  and  Uuasell : — 
(Petroff's  Defence.) 


Wkiir  I  Mr.  II.  B.  Reynolds) 
1.  V  K  I 
9,  Kt-K  11  3 

3.  KtUkosP 

4.  Kt  takes  B  P 

6.  1S-U  B  4  teh) 
8.  Ptakrs  P 

7.  P-Q4 

8.  Q-U3 

9.  Kt-B  3 

10.  It-Kt  3 

11.  1!_K  l 
l».  P-K  R  3 
IS.  U-U*q 

14.  Kt  takes  B 

ID.  Castles 

18.  P-QB4 

17.  It-Bsq 

tB.  P-Ui) 

ID.  U-Kt  i 

»i.  Q-Q3 

tl.  B  takes  Kt 

«.  l'-B  5  vdise.  ch.) 

S3.  B-B  3 

34.  P-B.1 

a.'..  u-K  n  a 

Resigns. 


Atari  (Mr  T.  Ruaatli;. 
1.  P-K  4 
x.  Kt-K  B3 
8.  r-Q  .') 
4.  K  takes  Kt 
6.  l'-U  < 

6.  B-U3 

7.  B-K  Kt5 

8.  U  Ki-U'J 
t,  Kt-Kt» 

10.  R-K«iich) 

11.  (4-U2 
U.  B-K  B  I 

13.  B-K  ft 

14.  R  takrs  Kt 
13.  U  R-K  »q 
Kl.  B-Bwi 

17.  R-Uaq 
11.  K-Ktsq 
19,  l'-B  3 

50.  UK-Ksq 

51.  PtakesU 
SS.  Kt-(1« 
S3.  K-Ksq 
St.  K-K  7 

Si.  B  takes  P(ch) 


yoncES  to  correspoxdents. 

ContisiT  Bolutloni  to  811.  81*  by  Tricky  8am.  Donald 
alackay,  A.  Brigv-i.  Stanley  Follwell ;  to  811  by  \Y.  T. 
Ihivne, 

A  Baioos  and  W.  T.  I'M  re,  are  thanked  for  problems 
and  game. 


ANSWERS  TO  CORRESPONDENTS. 


«/  M«  KvuLisit  MaLiiaau:,  SI,  Ta9iMtocJt-*tr*4tt  C'varai 
harden,  fi  .C. 

HINTS  TO  COBItEfiPONDENTS. 

I.  Write  on  ow  aide  of  tbo  paper  only,  and  pot  draw- 
iaara  far  iUiutrmtioaa  oa  atparate  piecvm  of  paper.  1.  .Put 
Uuea  to  qiMmra,  aiul  vhrn  anaaxringr  <jusrnea  put  the 
oumhera  aa  w  i'U  aa  Uut  titlea  of  th*  qtwriaa  to  which  the 
rvpliua  refer.  3,  No  clurge  ia  made  lor  UiacTUria;  letter*, 
'jutnon,  or  repliea.  4.  Letter*  ur  quenea  aaktia?  for  ad> 
JjTari  of  nuuiuf art untm  at  oorrcatpuoilcDU,  or  where 
tool*  or  other  articlca  can  bo  purchased,  or  rapliea  m>  Linf 
auch  iirf urrnaUun,  rannnt  b«  iaarrtrd  i-xn  pt  aa  adTertiav 
tueuta.  6.  No  <|Ueatiaa  ftBtaf  f«r  educatKrital  or  a*actatii*e 
iijanaataon  »  unavrvrr-l  ihruuirti  the  pwt,  6.  Letter*  vat 
to  convtrpfindcnl*,  anUcr  com  to  tiw  Editor,  arc  not  f or- 
amnlatxl,  and  the  aaioua  of  corrvapkiOiiciiU  are  not  gi*«a 
to  inquirer*. 

V  Attention  la  eapedallr  drawn  to  hint  No.  4.  The 
fpact!  demteU  to  letter*,  quchc*,  and  repliea  ia  meant  for 
die  (rL-nrrai  good,  awl  it  ia  not  lair  to  occupy  it  wltli  Quea- 
tinna  auch  aa  art)  irulicAtcd  abuvr,  which  arc  only  of  uidi- 
\iOnal  uitereat.  and  wliicb,  if  not  adnruai'mrnu  in  thrm- 
aelrea.  lead  to  repliea  wbidi  are.  The  "  btxnrrnny  Sale 
Column  "  offer*  a  cheap  muana  uf  obtaining  mucT,  iiifonna- 
tum.  and  we  truat  uur  nmder*  will  a  Tail  tbemaelvea  of  it. 

Tho  following  an  the  initial*.  Are.,  of  hHteia  to  band  up 
to  WednfMtUr  cvcnina>  Jan.  lo,  and  ujiAcknowlcdtfcd 
eiatrahere: —  • 

Lxboy  un  Co.—  II.  A.  Iratt  — J.  A.  Woodworth.-W. 
J.  Urown.-K.  Murrnjr.— Ihr,  W.  II.  Brown.— W.  B. 
Coulfher.—  W.  I*.  htrj>luii*».--B.  lVtnUcc— Itcv  W. 
U.  Wnitht-H.  Mawiwri.-a.T.  Newbum.-A-  J.  8, 
Cwnptun.— U.  Dlni.— Maw  boo  and  Hwa:i,  .1,  8.  A. 
Ihiubar.— I>r.  (J.  Wilkina.— C.  K.  Allan  — Her.  K  A. 
<i0h>ttu  W  Nolan  Hhaw.—IUth.— Punt  Air.— BarU-y 
Bree.-J.  L,  F.-B.  1>  U.  B-— J.  II.— H,  Ilill.— Whit- 
worth  Tlmwiln.  — TornK'DU-1. — Kn-juircr.  —  A  Follow  of 
the  Boyal  Aatrun-jnuL-al  Socivtr.   J.  A.  Braahear. 

Coxrr.  (t.  No.  2.  What  ia  the  proper  colour!  If 
Marie,  Tarniah  it  with  the  blacking  u^rcn  un  p.  Xu. 
T49.  If  ordinary  lratlw-r,  xtatn  with  harwood  and  ace- 
tate of  in».)— Mac  Ha  Nic.  (ckv  p.  am,  No.  910. 
N^rnrty  cvtry  volume  two  or  more  red  pee,  If. 

Yon  cuuat  u*c  aotoc  aof  Irr  apcltrr.  Bop  Uve  paper*  oa 
Hard  KjUUring  in  No*.  KV,  H43.  Uoua.  (Bee 

Ilardwvke'a  **  Shilling  Oiaiitk**,*'  and  the  "  Poor  Ijiw 
ltrtuniii."  No  0M  can  U'U  how  many  m  private  tionae*. 
From  the  lU*rw  crar-Uttieral ' u  rvturn,  wluch  i>  (luhuahed 
by  the  Uuecu'a  pnntcra.J  —  liaa UaRrrrcKo.  \Apply  to 
tho  bandnuuitcr  of  th*  re«imrnt- j  -  T.  T.,  A  Bubacnber. 
(Beep.  W0,  No.  W2.  and  p.  631,  No.  b&4.)  -F.  J.  N. 
[Will  not  the  one  iliu»lratod  on  p.  Hid.  No.  (Ml.  auit! 
Sr  alao  Noa.  I  in,  4-iO.)— Novun.  (Wh&dk  do  you 
mc&n  !  Some  arc  made  of  compo,  (glur,  wbitinif.  and 
p.**an:,  other*  of  thin  braaa,  ataroped  in  a  machine- 1  — 
A.  tj  Bob.  iHeat  !■  theonly  tiling  We  brUrrv  bil- 
liard-table  nuLkex*  Bupply  aultable  hot-water  Una  for 
thr  porpoac.  We  could  not  answer  the  aeoond 
qurAUon  if  wc  knew ;  bat  we  can  adrian  yon  to  apply  to 
aumeof  our  lulu-ru*  ra.  iTobably  theydonnch  work.) 
— II.  Uiarr.  it  let  a  wood  eaifraving  or  a  phut.  *-/.int«- 
grahic  block  of  a  to^ruaturu.  Take  mould  in  Uie  U«ual 
way.  and  maltx*  abunp  from  that  ;  M  O.  (AU  jointa 
are  aoidered.  You  will  find  dtrrctiona  in  Cullrv'a 
"lYactlcaii  Teleirrapby.1*  For  electric  liRhang.  tim 
wires  are  carvfuliy  cleaned,  twisted  over  one  another 
for  an  inch  or  two,  and  aoldcrrd  np  aolid.  If  the  leads 
are  of  rod,  the  two  coda  are  acarf  ed  and  married  by  a 
p.e<«  of  split  tube,  and  the  whole  UKtfoutfhly  bound 
itarethvr  with  solder.}— En  wo.  Titos.  Boorr.  ( Th-Tr  ia 
little  more  to  be  said  than  baa  appeared  In  reemt 
article*  The  great  adrantagft  ia  that  it  ia  aelf-ehar- 
ging.  See,  however,  an  arocle  In  tht*  number. )— J.  L. 
[Must  refer  you  to  the  indicts.  Tbo  uu*«Uou  ia  purely 
a  commercial  one.J—M.  At-uonoxu.  \\*«.  No  stamp 
i 1  •  j'  1 1  ■  •  W.  D.  J.  \\  ■  n-aUy  do  not  know,  unlet** 
you  draw  them  »i  h  ink.  Litlnigmphy  me.tna  printiiut 
from  Bbme.  In  practice,  ink  line*  anr  drawn  on  atou4 
or  alnc,  and  impirwuoa*  taken  from  them  I  — Ur- 
oixaaa.  (Asa  "beginner,"  you  should  look  through 
your  back  number*.  Boo  pp.  Vi,  Vis,  preaent  volume, 
and  Uie  n.  of  recent  «  :  n.-  ft.  K  Ukudkn. 
(1.  The  rules  are  given  in  any  teathook,  t.  One,  if 
properly  conetructed.  See  p.  XVI,  Vol.  XXXIV.  Wo 
prraam^  thu  iui-uu  cli*ctn>-ULagnet*.  3.  iwh  lliiib  1>  . 
4.  The  following  i*  the  order  of  uon-oaiidurtibility,  the 
substance  offering  thu  groaUwt  rcauatance  U-sng  placed 
ttrat:  Mi-n.  vuttapcruha,  ah  ell  AC,  sulphur,  glass,  ailk, 
arc.)— 8.  H.  K.  (Wc  do  not  know  why  "Jack  of  All 
Trades*'  ha*  taken  no  notice  of  query  WW.  We  four 
be  In  ill  again,  as  wo  havo  heard  nothing  of  him  lately.  > 
— Coa*7.  (We  know  nothing  at  all  of  th"  advertiser 
referred  to,  tut  will  ktifr  a  look-out.;— Be*  Shsok. 
[TtiO  raneapoudent  referrci.1  to  ceased  to  c**nlrtbulo 
ttoino  time  agu,  anil  is  unit  likely  to  ixmUibute  again.,— 
Jaa.  Cowi.av.  (Tht*  firm  Nwnfl  to  i*  not  one  wa 
should  n^oinmend  you  to  do  businoss  with.  If  they 
do  not  send  the  goods,  we  should  seme  uVm  with  a 
County  t'ourt  summotis  1    ..'  .■  (Ilenuymyso; 

tiut  he  rannot  M  maintain  "  it,  because,  to  do  that,  be 
must  support  his  lUtcment  by  argument,  and  the  facta 
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nill not  allow  !iim  to  do  that.  Adrian  him  tn  read  the 
Itrluin  by  Prof.  S  P.  Thotnp-un,  commenced  on  p. 
and '— Bull.M.  lit  ia  impuaaible  to  ray  w!wt  noeh 
ntnall  nlliir«  will  ito  until  tliry  air  tented ;  but  we  should 
expert  tu  (ret  the  power  yon  mention  out  of  it-  C'h»r- 
c.i.J  iron  ia  the  bent. :  — A  INkis  Mac.  ,1'nJer  the  ulr- 
tumKtaru'rw,  hp  wmdd  not  reply ;  but  he  baa  already 
answered  •  similar  .iw»tion.  The  herbalists  are  usually 
very  nnwraaful.)— V.  V.  B  rartir-ulani  seat  are  insuf- 
ficient, la  the  wire  Bilk-covered,  and  how  are  layers 
insulated .'  lawk  up  the  tunny  replies  anil  similar 
quetbeal— H.  Pisaau.  (T1m)  question  baa  been 
aii-atnil  before  Yrni  purrhaae  the  tuomira  of  the 
ritrbt  ai»',  and  then  scrape  the  free  end  to  sharpen,  the 
rivrt  end  to  flatten.  TIm?  dini.  ultr  is  in  luntnir.  and 
that  nerds  a  trained  ear  and  akiHul  rliurern  .  i— <ito. 
IjliKV.  ;i 'over  the  paper  at  bark  alth  taruula  balnara, 
diluted  with  tniT*-nUne.  2.  Denrribod  m^tiy  times, 
moat  rcontly  on  p  »l.  rrply  IwiM).?— J.  O.  Jonas. 
I  No  examination  at  all.  we  behave ,  but  if  you  apply  to 
(hi  an m|i | j  at  4,  llrvmd  SaneTu-ny,  "Weatminater.  he 
villi  (five  you  all  ravrtirnhtrsl-A.  HAn-ar-v'  diet  the 
ratalofroe  of  Wr-..lr'a  Mr jv».  publiahnl  by  Lovkwmrd  and 
To  .  SutiunetV  llitll-n.urt,  E.C.)-Ctiai.r.  Ibce  pre- 
vioua  anaan  r,  and  iret  tin  raUtlojniia  of  other  putc 
llahera  i  W.  ltosaos.  Xu  b.sik  of  the  kind.  The 
ppjoraa  iadcarribrd  in  such  works  l»l'r  ''  iMVtiimary 
and  Watt.  "  Chemical  Trelmulcyy."  Y..u  will  aUr. 
find  a  number  of  recipes  in  b:wk  voluroea  i-N  .1  U. 
I  There  are  aeieral  ajat- ins.  The  simple  cold-nlr 
ln«'tb.»l  was  dtnrrlbod  on  p.  N2  I  -  l'AtiKaa  ;The  lieat 
treatment  is  an  active  puryrnUie,  tu  be  followed  by  a 
salt-water  enema  i  S.  !LMa,  It.  No  b  «jk  punished 
on  the  subject.  The  Ailtl'.ptic  i<  probably  chloride  or 
line,  I  What  line  solution  do  you  mean  I  a.  Cannot 
a  iv  without  more  parti,  uliira.  Moot  III.,  ly  it  ntn't  lm 
doni ,  cviipt  by  the  nuluw.)- t'ocst-hv  lV«  *ia.  (We 
never  hcaid  that  a  patent  had  hern  granted  for  litrht- 
uur  a  lire  at  the  top,  but  it  i»  ijuite  poaatble  patent*  are 
fnuntii]  every  week  for  idea*  i,uit^  aa  old.  Heorea  of 
patenta  have  been  taken  out  for  ptalia  embodying  re- 
ua^  ut  bwk,  t"p,  atjea,  fniut,  over,  undrr.  and  in  Uw 
nilddle  of  the  fltv,  ao  thit  unJ«-<a  we  have  aouie  tle-irer 
id.*  of  whi  h  invt'Otion  you  aie  l,».kin|r  far,  »e  cannot 
help  you  j — O.  (J  (We  ahfiitld  wrtajnlv  communicate 
with  the  police  if  matters  are  aa  you  tsiy.  W«'  eunnol 
mtrt  your  letter,  breauae  il  would  be  libetkiua,) 
Aaxro:'*  Kxc-riura.  .IjiiuImuto.  probably;  but  im| 
atble  to  Nty  iriore  on  Ml' h  va(rue  aympUi 
yirtirdoi^or'a  advice. 'iii<1  have  p.i'irti'-e<  !  UiAePr 
ao*,  J.  <*«KH«Y,  axd  UTiirlia.  (We  reKret  tlnir  want  of 
hjhk'  and  other  jrnaona  prt  renta  ua  ftvttu  inai'rting 
matbeuattiwi  problema  taken  from  trstbuuk*. 
Iloaco.  l\i  a  Kenenil  rule,  you  liave  alwaya  under- 
atood  aright :  but  at>mc  men  tin  1  thraiarlvpa  uppirently 
able  to  eat  heavy  nuppera  with  impunity  l.r.oal.  o.i 
Not.    (All  rattlca  are  Ubv-xl   many  of  Oieiu  awtodlea  } 


ITlitaa*- 
-!:  1-  to 


TERMS  OF  SUBSCRIPTION. 

PAY.mt-t  n  advame 

(•  u  (ur  an  Moatha  aa4  Ita  toe  Twrlve  ataatkf.  r™l  fr~  te 
■  I,  ur1«IO»<  Wait,*  Klamlum    ft*  Uir  I  lilted  »Ul.  Ik  ,  ..i 

"diAVYa  (uM  to  I'raave  er  ru  latum ,  t».,  aa  laf.  Kk . .  to  I  adu 
rla  llnndi.l,.  IV.  id  ,  to  New  Z,  klaad.  the  t'ape,  II'"  vi'mt 
Indira,  I'Atiada,  Nuva  (Scotia,  Natal,  ur  aa|  of  the  Aiutraltu 
Colonlea,  ISa. 

The  lamJttaaee  aktrald  be  made  »y  Pnatxllee  «rtn  Bi/k 
aimltara  tenant  ba  m-b!  out  ut  the  t  alted  KUutdom  hj  ihw 
xiLhim/j  newnaiper  piat,  h*t  rpaat  he  tawultea  foe  at  the  rate  oJ 
U  each  to  cover  eatra  jMMtar;e. 
Mraara-  J,hi*  W  Quia  and  Co  .of  W, Che«taut-«tra#t .  PliltA- 
-tplua,  are  aath'-ai.M  l,»  i.in»  •atimviaUont  fiar  th*  l  i.itrj 
atotra  fur  the  LMiMSII  NKCMAMC,  at  the  rate  of  '  *Ja. 

n  ai.iuiny,  |M-r  a&natn.  aat  flee  Th-  r.iplr. 
aill  u-  tuiaardi-d  dli.^t  t)  aaill  froro  the  aald.«hlna  offiieiti 
lanutua  All  tutwnpttoaa  aaill  maaran  «lth  the  nanii> r  tint 
•MU,al  iltn  the  r.i«|,t  of  the  .«(>h  rtstloa  If  ba<h  anrot.m  are 
r«Uiur-1  to  cmplrf  iota-.-.  thrr  ami  U  paid  tot  at  the  rate  of 
td  rath  i^|it  to  voter  eitra  poatafe 

[Vul  XXXV  aow  rr.dv.aeicala.1 

All  the  otaee  bouad  vulamia  are  oat  of  aetnt  aatMi-nher 
wvalil  Jo  aell  to  order  mlami*  J-  ^uin  n.  o,M.i'jle  afUf  the  <uu- 
rluuon  ,if  rath  half-t-  arty  lul'iiur  In  Mar,h  and  arptrtnT^  r,  at 
•  mil  a  llniltiw  vunttar  are  hound  op.  and  tli.-»i-  Ma,o  ran  out  i-f 
•nnt-  Moat  afoatr  aaik  namtorv  eaa  be  had  «nalv,  avtrelt. 
tiarh.  thiuuah  any  book^  ll'V  .ir  ni  a«|feot,  ur'Jjd  cutli.  p  frrv 
fruni  the  ofcre  iraerat  India  bauitora,  which  are  hi.  vaih.  ot 
paat-tkre,  ltd.) 

lndeaea  fur  each  half  yearly  >.  lume  up  to  Vol  X    c  vr-ptVrda 


ft..  111.,  IT 


b  half  yearly  V, 
and  X  .  tu.iu>f 
.neat  vola.,  Ad. 


>",  3.1  •  a.  h 


»  Tola  thrmitjh 
Ta-^n  iru  uu  .  n. .,(  tha 


CHARGES  FOR  ADVERTISING. 


.1 


Thirty  Word.   J  » 

Every  additional  eight  aorvlt  •  • 

mat  faae  AdvertiarraiviU  n<  r  Slultlacv  for  the  drat  «<i  w.inla. 

Unr     IVrarraph  .<,dieeti-T».-nu  "Hi"  ahlll.nr 
\i.  rnmlavw  parariaph  adi ' rllo  m.  nt  ir>Mr1,d  f.* 
tl.aa  ft>r  ahllllni;.    Redvaed  lena.  for  «t»h  i-f  »  r",l,.n  • 
lnr-rti.»»  may  be  aarrrtained  oai  applieaUoa  to  the  ITabUhet 
AtlVl  RTISthlENTS  la  KXl  tl  ASOE  OOLl  MM- tor 

i  o  i 
.*  1 

I  la  UK  HIXtT-NXY  b.VLK  COLVMN 
a  a. 

hlvteea  aordi  •  * 

lv-r  i  itry  »ii»xriH-ia|t  r.li:ht  \toidj   •  * 

It  mvut  he  huraeln  mind  that  ao  m»nlaye<t  adrertlvmeala 
ran  apa^eav  in  the  -  wvp-anv  Sale  C.jlnnin^-  AH  adv.iii^.a,«u 
met  to  pniuid.  au  liHu.  lloa  l.  made  an  nraote.lin-.euon.. 
and  Intone.  «hcrv  the  am.»olil  --..t  «v<ee.l.  Knr  WiJlut,  the 
"  *  If  a  f  tiii.  rouM  ba  arat.andaut 


USEFUL  AND  SCIENTIFIC  NOTES. 


A  Clock  for  Bailwaty  Stations  A  very  in- 
nraion*  cloctric  ctinJc  fur  tiae  in  railtvuy  »tntioti» 
Lui  litsti  rt-eently  fxhibitcal  in  Umton.  It  >;ivea 
automatically  tho  tsiirtula  for  t.tartuiK  traitis  at  the 
propdT  trtnea,  and  it  in  automatically  rcgulatml  nt 
uoon  each  day  by  electric  impiilac  frun  aotun  a&- 
tronomical  rtation.  ThouKh  the  tk'tails  of  the 
ajipanitu*  are.  rather  cottij.GcaU.d,  the  pnncjple  ia 
ruinplL'.  The  mochaniain  for  jrivinii  the  auruals 
•howB  two  discs,  each  pierceil  with  1.44U  holes  ar- 
raugra]  in  a|iiral*  of  '24  tunu,  with  00  holt*  in  each 
turn.  Small  metolic  pegs  are  iunrrU-d  in  the  holes 
corresponding  to  any  pvi'u  minute  aDd  hour,  untl 
tht;  cvmtiict  of  these  with  an  electric  conductor 
allows  pansage  of  the  current  for  Uie  signal. 
When  any  change  in  uiaUu  tu  the  time  of  starting 
trains,  the  ivegs  are  shifted.  One,  two,  three,  or 
mora  succowivo  and  different  wguala  can  bo  given 
for  each  trim .  It  is  proposed  to  conuoct  all  the 
hUtions  of  a  railway  with  tho  main  office,  »o  that 
signals  for  starting  trains  will  be  given  from  a  singe 
epparatua, 

IntsrlocklnaT-Slirnala  and  Continnous 
Brakes.— In  his  report  on  the  collision  which  oc- 
curred on  tlio  ISth  of  November,  at  Shoreditch 
Station,  on  the  North  Lindun  Riilway.  during  a 
fog.  Major  Mnrindin  anya;  -"Like  many  other 
accident",  of  this  dlass,  lurwowr,  it  would  not  hire 
boeu  catuod  by  til"  mistake  of  one  of  th.;  aigtiul- 
m»n  concerned  if  the.  oiit-of-.l-nir  aiirtuilH  and  the 
block  telegraph  inatrutneuta  had  been  intorlocked, 
as  is  now  done  upon  some  linos,  and  it  is  rtiwisely 
to  such  liuos  as  tho  North- I.'didou  that  such  a  sys- 
tem is  b.-at  auited.  If  the  tVig-sigualmau's  state- 
ment as  to  tho  position  of  tho  detonators  ia  correct, 
then  the  driver  could  have  averted  the  collision  if 
be  liud  had  at  his  oommand  a  quickly-actitag  con 
tinuous  brake  throughout  tint  whole  "length  of  the 
train." 


L.  .If[..  11"  Y    »U-i-  ,i.  , 


Tttc  »d&m»  U  Hxlud»<J  ».  part  ufUii  ^(crUMinplil.asvirh.r^rd 

tor. 

mntt  n-nrh  thr  nOr*  hf  I  p  US.  OA  Wedn*w*J*T 
in  Ui-  t*U>ntns  lix**i  .  numl».  r 


Hollow  ay's  Ointment  can  lw  nptdio*.  to  th*-  nwt 

tiiisva.  »ivi  niuvliitr-s.  wlth-ml  cit-iiu  Inr  an*  innntniii.itioii  ><r  uv 


Chtly  M. -in, .I.-* 
it  nd»  it  •ttffiirU 
•u*>  cnmr-IjiUiU  «• 


It  will 
b*-r  tn»ti 


Every  Workman 

Trnd^rrflninn-i.  "Hiwtt  ^. 

l>r>  n i. w ji,"  pUiiU(..x)  i 
ml  il,  Ts\a>>lock  »tr«'t  t,  Lovni 


•M  -ay  I'ttif- 1 


«mn*X't'Hl  mUi  thi»  Huil.lini; 

•fi'Mit  l  •>•!  '   .I-"  im  "  THK  HI' 1 1.1 
jiuiiaunF  iPk  C. 


f.rt-i 


1n*l  J<*i 


F.-ri-rT  W"tkiiiiB  -lnj»iM  intnl  «n  •»*••  i 

M:»>  ■»*««  w«k»t  tut  t  lnh  w*  Cuff 

mitrv  '•  I-i»l*>  ufT'i  lt#fnH  fur  Ih'W  mi*  J,  I 
r  p*,-T,  n'eJ  r»ti  thw» 


tJJ- 


It-- 


-t 


t  CtrVUaa-Ullll 

r  "THK  HVIUUSO 

HuMr.  Hr  will  m 
tt  t-vt  rT  w^.-k  th.ii.  In 
tv  wurk  likrtjf  •-.  I. 
|(.  ussr  .uf  "  Irat4"n-..m 
g  alHiul  hU  \m-Xt  ,  I 
AUOi  tw  uwke,  aUM.  t< 


oiJvfrtlsK  in  tin'  lair*'  *>k*n  h<  wanid  wu 


Ttic  t-feaincr  1W  Ail*n1itr»rBt»  fur  Mtuxtlon*  I*  <h*r  HULUar 
o.  Twrnli  Wufd-,wU  ftiipe  oa- (vr  . ...»  h^Ux  W  unl»  »tUx. 


NOTICE  TO  SUBSCRIBERS. 

Satoerttovatteel. UK  their  e»tdea  dlrrrt  fruaa  the  oBli-  S*f  re 
ousted  to  otoiT.e  that  In.  la.t  aunilM-1  of  the  term  <M  aldeh 
ihnr  .utocriptton  i.  paid  will  he  f.-n«.rded  to  lkn,iniP,.i 


"  "S.'-rVi'to"  ont'ro"  r' 


Epps's  Cocoa. -Qratefu.1  and  Comforttne- 

"  Hy  a  tliut-'ofli  to.>w|.-,lite  of  the  natural  loot  ahKhaoVi 
Ute  onenitlunaof  dlse.lion  and  nutiltlon.  and  by  a  ruerfu:  a|ioll 
ration  of  the  Sne  peup,vll,-<  of  well  »l,.-t.  d  C.a.ai.  Mr   Cpp.  ri«- 
taovldtdonr  hreaalaat  l.hlea  allh  a  d,  IJratety  Savuue-d  keverai 
whbtfe  may  air  a.  Inany  (.envy  doctor',  lull..    It  I.  by  the  Ju.l 
l>>oa  uv  ofauch  artirb-a  of  dirt  thut  a  euu.tltotlon  may  he  Kradu 
lly  hoilt  an  autil  .troaa  en-v^h  t.,  n-.l.t  eveiy  tendeniy 
ju«K     Hundred,  of  MlliUe  uuiUdle.  .re  dootina  arnunt  a.  rnd 
tn  atUrh  wb-rvver  there  la  a  weak  po.nl    We  laiy  fudft  ni.ia 
a  fatal  .aaft  by  kroptna  oorwl.r.  will  f..rtlfled  with  pur-.  Id.a. 
and  a  peoperiy  nuuet.b-d  rm'nr  '—  rVrd  S*raiee  'rui^rf^  -Vl-d 
,ply  with  liolllnir  water  ur  milk.   Suld  oaly  la  r.iek'1*.  latolle 


litisa  Itee.  aad  cv»..  HonorojothK 
maVeia  of  tpp.  »  Chovolata  laaivtee. 


-alao 


Bicycle  or  Fittings. 

..I,  nt  Plioto^raaaiK  At-^arati 
bias  illtS  '.'I  by  .|  — ■  Hi 
n   ,r  at.u.  leat.  t 


h 


for 


Pi 


ipl. 


lavey 


Enirine 

".(tot  ia. 


Wjnleil. 
Dsansd 
ln«  ftaa 
«  lit.  il  IJ.n 

I6ln.  Flywheel,  bnn-1  out.  t'ln  bole,  hi-avrrini, 

tam-d  and  p..ii.h>ol.  Prtee  a>  -IT,  Waien.  U-.tr.  et,  Wari.arrba. 

Kin  eentrc  Lathe,  tl   Half-home  IJomouUl  1 

Ua  — (]  On  '  o.d.  Keea  .treet.  \t  arrinatsn 

fet  of  half-bur»e  Horiiontal 

ahUlml.    to  t  m  roulb,  .hilllaa. 

Wanted.  •■  Enitlleh  Mechanic."  in  ctehanire  for 

Rillaium  aal  Nro-nfihe  Itook..  or  rhotin/wph-e  and  l-lertm ->  l 
Apnarjlua  — U  ,  U.  WalS  itreet.  «  e-l  Hartlepool 

Wanted  to  eschimit".  fnll-ai/c  L 

otlu  ia     Wuull  panliao    If  cheap  .itJ 
t  il)  road.  llr..lol 

"  Engineer  and  Snrw^vor'e  praughtainan." 

eoat.laln™  ev.  r>  ..n,l,  of  ..moment  aa-d  la  th-  pe.,f.~l..ii .  <in^t. 
new, root  Ita.  \Mot  nlml-s'iuum,  1T»,  I  ni-r,  iitae  rfreet. 
ltrvtford 

Wanted    "llaf    or   "  PtdMt "  ftoal. 


ra-L-ll. 


A-  g  inir 


Mu.l  I 


Vor 


t . 

Kxehanire, 
liv.aa  fa, 


1..UU  Mu.ail  lii.liurjrot.  m  ,  tii^nzi.— Jul  a- 
■  Court  road.  W 

rool  Tailor'a  Sewing  Machine. 

ig  ruru..  |  u«-  f  ji  It  -i  L'o  ... 


itterv.f  *u  Ij 
-y  road.  V...  le' 

WantoJ.  M  m  Bio: 

Aivunli.in..oat  £3 
Aetelnit>an 


Electric  Machine  with 

I   .eulre— Jkpafly,  A  l'.,»a,  Uaah 


jycie  v 

WtAAdaS  1 


v:.  [  ;.».  .111.. 


it  new  Onran 

IVenae  ParaC- . 


Equatorial  Mountln.tr 


in  oiaklnil  orler.  foa  a  m 
It  .lt»ira.  Si*',  quality,  .rol 

Wsaaaas  V  lila .  luth  r  -  * 


4.  Vent a 


for  a  h.  ivy  Metal  E-  fte.-- 

i  tton  If  the  adjoatm.  nt-  arr  all 
IM  Mtrmarupe.  by  baker,  .4 
me.  —11,  letter  to  A  J  a..  C. 
,  1  of  W 


"  English  Mechanic  "    !->'  odd  back  nuoil-era. 

•  ndtlndevea.  Oi<lilly  ^oltd  bvcUaoa,..— U.  L  Cain,  llaona 
l«»>iaith  Piml,  t  be.lilre 

Choiee  Magic  Lan'ern  Slidea.  in  eirbange  f 

other.,  or  u«,  ra  -K.  M  I.  aaaaaav. 

fture  Weather 

Iraa    Wl,»!  .>it.  iainev.han»e  to  i 
Notfulk  alro  t  Vest,  VM^Kvh 

Lathe,  «Wn  .  iron  bed.  alile-reat.  aelf-e.  ntrirar  and 
othrrihuek..  II  II  ti  .  oie.biaj.  u4eia -1  ,  I,  K.atXtdaa. 
V'j.  .  .....I.  11,.- re  I 

l-«n   Micro.  Objective,  will  line  lUiomboidrT 

Si*,  i^lue  In  ev.  lMoae.— fc.  II  >l.a<-.  111*.  Koa-a  road 

Want -1,  Lathe,  htawrt  .tin   bsekreanal.  .li.V-reat. 

ftp  pret.xnd,  |.«nrh  of  oth-ral-e  I  n  bailee  vHt.  anal  a?  ""to. 
V:...ii.a  Mi- a. air.  vidame  XXII  to  X  \  V  I  — Partk ila/a  arad 
prtee  to  B,,t.44barljoul.  W  U-Utone.  N. 

Violin  sow!',  bow,  look-up  box.  with  ar.npa  ruxl 
ban-Ale.  el.  t  !  plat.  I  l*»i!.»y  t.i  J>  .-W  B  U  ,*,Swt.l 
place,  Hal  sal-- 

r«ir  of  8calea    -sl'-er'a  Improved  Bpnnir  IUlan-a 

Mill  neurit  unto  a«b  s»lt<-'  eirvxt    VI  bat  ud  -ra  1—  I,,  »  ah. 
"  viarrinitoo 

tlindera.  Sin..  S}in  .  and  Jie, 

her    tloua*.  Maal;   prornU..-.  A. 
A.bton  aud'T  l  yne 


Tl-  Id  .tO 

Railway  l<»>  r'f  1; : 

dujn  lane-  ouantity 
—  l*.  Kataet1Jl«  terri-  e 


Slow-Combustion  Boiler 

,.,  hi.h  i,re~are  h..o»  la.lkl,  ..« 
I,  un..  1. 1  place.  V»  idteltoiae  load.  Cl 


Fan  for  H!iu 

w.a.  hia--,  .1  am  t> 
Aldose  aa  above. 

Wanted.  Vol. 
M.  ,..>..  M.> 

KKBSkal  >i  hoc. i 


KteAtn  r. 
.tlorut  I  . 

ojdoe. 

,tent  Ftellc 


r. 


il.  and  rvudi, 


IV 


of  HoltzaprTnl's  Turnlnsr  and 

i  .  .v,  Pari-  IS  to  II  of  Joea*  —  Aa.iLt  a 
l,,ode>.lia«e  —  li-v  ».  noutb|«,.1 

rlr»t  enrht  'ia  i«rto. 
it.-d.  stick  Air  awn  -••  M.i 


••  Old  and  New  London,' 
Lathe  Staridarda.  four-apeed  turned  wheel,  n 


Mill  Bicycle  and  aevaamiea  brittht.  and  in i  eapital 

order  ,  tyr..  blown  aiol  te.mll.oo.  front  «be.l  »re»  n  '-"ah- 
raraauife  .  waat  a  inin—  R  r  ,..<-.  hurton.  vv  *  .tm-mloiol- 


OUR  EXCHANGE  COLUMN. 

TU  tJUroe/or  JTrelaad*  .Vofreea     Xi./cr  Ik-  /ra| SI  trorja, 
anJ  3d.  lor  el>rr,  racerofia,  b  «o,ua. 


Wnnt.  d 
Hen.  h  l-.ti. 
tlu.ru  .trwt,  Cokli 


aJ.>rel>rrj««ceee.f.a»l 
■       a  »♦— 

Tricycle,  will  cha 

"  ailfi.ira 


Inrk  nmr  2ft. 


GUt-it*  Cylinders  f»»r  Hloctiiml  Minliit.-^. 

nail,  one  lar«r  iu,tb,  dtt'-d  » Ht.  r*|>->.  sl«u  »tt,  .-'.li 
ITrr  in  s.»«-l-aiin*  *— Atltlrv-*.  121.  Uslmiri  tlrw  l,  Hull. 


One 


Addrvw.  lil.  IVstni-in  elm  i 

Piano  'cotljict*',  nlaut  »n«1  (p>10,  irnn-jiUUtl.  . 

tun  ttmly  tu  rn.  A>  «uln<  »•  W  U*X  in  '»fUn,<  :  —  ii,  .4 un ■ 
■trtft,  LalAtrUU  wl.lt.,  St*w  \'ir«i-rt-«<L 


Cheat.  fttV«l  wilh  mix  drawn-*,  l«ft  o(  vsri 
!!■(  rit  kiniT'  ktiUhur  s>fli  t-».— 1).  ft,  Co-.it  W  nl 
\Vui««rlutiu|)Uiu. 

aratua  no  ffmiw-l)air 


Tmimt  Oxygen  Apparati 

I'  .rhsasajCr    f»l     Uliull    walltlili  r    01**  h 

KM, 


iim  tcMi! 


iu..  tiunl. 


r..in»fiUn  Launch  En|rfne». « 

ru*  iftirt*  awa-ah"-*,  curt  *>* .  *»«t«J  .jB-ii  hi  c.^mm*  n^4u'  *-<x 


i-i  »vt,  -,,,1  Boat. 

r  .t  -im  buitli  ,  ixc 


1.UK1'  fui  Jiiytb'ni. 


--ft  Com, 
-HUntf  ln.at  1 

*  ALeaa,"  tht 

Fonr  Hiipnnor  ] 
•oat  Aa,  v«iol  »v.  bnnre  — "  Atra.." 

the  Chsmpicm  of  Copland. 

nliletl.ar«.Ta,tor.arwin«  mathlne.  valaw  £1  to  i  '"hw 
f.«  .  >t.  be.  o<  niaoeal  Uutiameat.  -O ,  .a,  IM  y  rSrSS, 
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THE  GAS  AND  ELECTRIC  EXHIBI- 
TION AT  THE  CRYSTAL  PALACE. 

ALTHOUGH  the  exhibitors  of  the  electric 
light  at  the  Crystal  Palace  hare  still 
much  to  do  to  make  their  portion  complete, 
the  gas  section,  with  one  notable  exception, 
is  now  in  full  swing,  and  that  exception— 
the  incandescent  system  of  M.  Victor  Popp, 
of  Paris — is  lieing  put  into  shape.  Dining 
a  recent  visit,  we  found  the  only  electric 
arc-lights  going  were  Lea's  naked  Limps, 
shown  in  the  Lions'  Court  of  the  Alhamhra 
l>y  Mr.  Werdermawi,  whoso  large  sciui- 
ineandesccnt  light  in  the  "  dome"  was,  from 
some  cause  or  other,  simply  a  dull  red ;  the 
McKcnzie  lamps  in  the  nave  at  Messrs. 
Strode' 8  stall ;  and  a  solitary  are-lamp  in  the 
Roman  Court,  shown  by  the  Duplex  Electric 
Light  Company.  Swan  incandescent  lamps 
however,  in  use,  but  they  are  now 
objects;  and  such  novelties  as  are 
d  by  the  catalogue  have  still  to  eome. 
as  light,  which  is  a  naked  arc,  deserves 
some  notice,  not  only  because  it  has  special 
features  in  its  mechanism,  but  because  Mr. 
"Werdermann  has  elected  to  exhibit  it  without 
glass  shades  or  reflectors.  Four  of  these 
arc-lights  are  swung  from  the  roof  and 
illuminate  the  Lions'  Court,  rendering  it  as 
bright  as  daylight,  if  not  brighter,  for  the 
shadows  thrown  on  the  marble  pavement 
arc  blacker  than  tho  diffused  light  of  the 
sun  would  make  them.  At  first  sight,  the 
regulator  would  be  condemned  as  too  com- 
plicated ;  for,  besides  the  ordinary  supply 
of  magnets,  there  are  apparently  too  many 
springs  and  other  details  to  render  it  a  com- 
mercial success.  Still,  it  is  so  well  arranged, 
from  both  an  electrical  and  mechanical  point 
of  view,  that  it  is  sure  to  attract  attention ; 
and  when  properly  adjusted,  it  leaves 
nothing  to  l>e  desired  so  far  as  effects  are 
concerned.  Without  a  number  of  elaborate 
diagrams,  it  is  impossible  to  give  a  descrip- 
tion of  the  mechanism  of  the  Lea  arc-light ; 
but  it  must  suffice  to  say  that  the  upper  or 
positive  carbon  is  held  in  position  by  rollers 
mounted  in  a  metal  frame ;  and  a  supple- 
mentary frame  carries  a  jockey  roller,  which 
regulates  the  feed,  and  adapts  itself  to 
different-sized  carbons  by  means  of  a  spring 
and  a  gripping  lever,  which,  when  acted 
upon  by  one  of  the  electro-magnets,  causes 
the  rollers  to  revolve  and  bring  the  upper 
carbon  into  proper  position.  The  negative 
pole  is  held  in  place  by  a  clamp  of  xuch 
lorm  that  almost  any  size  carbon  can  be 
used.  The  device  is  ingenious  throughout, 
but  we  are  afraid  that  it  is  too  complicated 
to  become  commercially  successful ;  and  we 
understand  that  Mr.  Lea  has  in  hand  several 
modifications  which  will  simplify  the  con- 
struction, though  he  can  scarcely  hope  for 
better  results,  which,  as  we  have  intimated, 
are  very  good  indeed.  It  must  not  be 
forgotten  that  if  electric  lighting  by  means 
of  arc-lamps  is  to  become  commercially  suc- 
cessful, the  greatest  possible  simplicity  must 
l>o  aimed  at ;  for  a  lamp,  however  good, 
that  is  costly  to  make  and  requires  skilled 
utteudanee,  is  heavily  handicapped  in  the 
race  for  popular  favour.  Somewhat  similar 
rumarks  apply  to  the  more  novel  exhibits  in 
the  gas  section ;  for  it  requires  no  great 
amount  of  foresight  to  discover  that  the 
regenerative  systems  will  have  the  advantage 
over  those  in  which  compressed  air  is  used 
—  the  latter  involving  the  use  of  some 
machinery  for  creating  the  blast.  We  have 
already  given  descriptions  of  several  plans, 
but  some  further  remarks  may  be  useful 
now  that  they  can  be  seen  in  action. 
The  Siemens  regenerative  burner  gives, 
so  far,  the  greatest  amount  of  light  from  a 
▼OL.  5CXXVI.-NO.  030. 


given  consumption  of  gas— that  in,  so  far  as 
has  been  officially  tested  and  verified ;  but 
although  tho  lamps  have  been  considerably 
improved,  there  is  still,  of  necessity,  tho  ob- 
jection that  tho  cumbrous  nature  of  the 
burner  prevents  much  of  the  light  being 
thrown  down  vertically  beneath.  Viewed 
at  the  level  of  the  eye,  the  Siemens  regene- 
rative burner  gives  a  splendid  light  for  a 
moderate  consumption  of  gag  (.■>  to  7  candles 
per  cubic  foot) ;  but  the  size  of  tho  burner 
cuts  off  much  of  the  light  that  should  be 
thrown  downwards  to  the  floor,  and  the  do- 
feet  is  not  altogether  remedied  by  tho  use  of 
reflectors.  We  gave  an  illustration  of  Herr 
F.  Siemens'  later  burner  in  the  last  volume 
(p.  33H),  but  reproduce  it  here  (Fig.  1),  as  it 
Fio.  I, 


A,  gaa  supply  ;  B,  concentric  rings  of  tubes  leading 
gas  to  point  of  combustion  ;  C,  casing  with  air 
inlet* ;  E,  deflector,  of  porcelain;  >*,  second 
casing  ;  T,  third  casing  and  gallery. 

serves  to  explain  the  principle,  and  is  useful 
for  comparison,  while  specimens  can  be  ex- 
amined at  the  stall  of  the  Siemens  Patent 
Oaa  Company  in  the  West  Corridor, 
where  the  actual  construction  adopted 
is  shown  by  a  burner  cut  through 
tho  centre.  The  object  of  the  re- 
generative system  is  to  heat  both  gas 
and  air  up  to  the  temperature  which  gives 
the  greatest  luminosity,  and  in  tho  earlier 
Siemens  lamp  that  is  accomplished  by 
causing  tho  gas-flames  to  curve  over  a 
porcelain  cylinder,  which  forms  the  outlet 
for  the  products  of  combustion.  These  are 
drawn  downwards  by  the  draught  and  heat 
the  incoming  air  and  gas  by  conduction  from 
tho  metal  surfaces  of  the  burner.  In  the 
later  device,  tho  air  and  gaa  being  led 
through  a  number  of  metal  tubes,  aro  inti- 
mately mixed,  and  the  air  as  it  enters  the 
burner  takes  up  some  of  the  heat  imparted 
to  the  metal  by  the  flames  of  the  jets.  The 
lamps  shown  in  tho  South  Nave,  including 
the  large  1  ,tKK)-candle  burner  near  the  great 
clock,  "are  of  tho    "  regenerative"  type 

S roper,  in  which  thf  gas-flame  is  drawn 
own  through  a  central  tube,  around  which 
the  gas  and  air  pass  to  the  point  of  com- 
bustion. In  the  Urimston  burner,  exhibited 
by  Mr.  O.  Bower,  the  action  is  much  the 
same,  but  the  arrangement  is  reversed,  for 


the  flame  is  projected  downwards,  and  there 
is  nothing  but  a  glass  cover  to  prevent  the 
full  light  being  thrown  on  to  the  floor.  In 
both  plans  the  hydrogen  and  carbonic  oxide 
of  the  gas  are  used  to  obtain  a  very  high 
temperature,  while  the  hydrocarbons  arc 
utilised  to  obtain  a  bght  which,  owing  to 
the  high  temperature,  is  very  brilliant.  As 
we  have  previously  described  the  Siemens 
burner,  both  in  its  earlier  and  later  forms, 
we  need  do  no  more  here  than  mention  that . 
owing  to  tho  body  of  the  burner  lieing 
larger  than  the  annulus  of  flame,  tho  shadow 
thrown  is  considerable.  In  the  Orimston 
burner,  on  the  contrary,  the  flame  is  directed 
downwards  in  this  way :  -  -Tho  burner  con- 
sists of  a  cylinder  within  a  cylinder,  the  two 
lieing  connected  by  horizontal  tubes  through 
which  the  air  |  passes  to  the  inner  cylinder. 
The  latter  contains  a  number  of  vertical 
tubes  through  which  the  gas  passes  from  a 
supply  pipe  at  tho  top  to  the  jets  at  the 
bottom.  The  hot  products  of  combustion 
projected  against  the  glass  cover  at  the 
bottom  re-curve  and  rise  up  between  the 
two  cylinders,  thus  passing  amongst  the 
horizontal  tubes  bringing  the  air  to  the  central 
cylinder,  and  also  passing  around  the  gas 
supply.  The  heated  air  passing  through 
tho  centrul  cylinder  and  around  its  nest  of 
pipes,  raises  the  temperature  af  the  gas 
flowing  through  them,  and  a  flame  of 
great  brilliancy  is  produced,  projected 
downwards,  while  the  whole  body  of  the 
burner,  being  above  the  point  of  combustion, 
the  shadow  is  consequently  thrown  upwards. 
The  hinged  glass-cover  is  made  to  nt  prac- 
tically air-tight,  and  tho  lamp,  while  easily 
started,  attains  its  full  brilliancy  in  a  few 
minutes.  It  might  be  supposed  that,  the 
flame  being  directed  downwards  against  the 
glass  cover  would  cause  fractures ;  but 
judging  from  what  can  be  seen  at  the 
Crystal  Palace,  there  seems  no  danger  of 
this  kind,  and  the  Orimston  lamp  will  pro- 
bably be  voted  tho  best  of  the  regenerative 
class— not,  be  it  observed,  because  it  gives  a 
better  light  for  a  given  consumption  of  gas, 
for  of  that  wo  have  no  information,  but 
liecause  from  it*  construction  it  throws  all 
the  light  where  it  is  most  wanted,  down- 
wards. The  shape  of  the  flame  is  repre- 
sented by  tho  recurved  flower  of  the  con- 
volvulus. Of  tho  so-called  incandescent 
systems,  Lewis's  is  shown  by  Mr.  Bower  in 
tho  Birmingham  Court  with  tho  Orimston, 
and  also  at  a  stall  close  by  in  tho  South 
Nave.  We  gave  an  illustrated  description  of 
Lewis's  on  p.  343,  last  volume,  but  repro- 
duce the  figure,  with  the  intimation  that  two 
pipes  are  now  fitted  to  admit  the  external 
air  (Fig.  2).  It  will  suffice  to  say  that  it  is 
worked  by  compressed  air, 
the  flow  of  which  induces  an 
additional  air  supply  direct 
from  the  atmosphere,  and 
accelerates  the  motion  of  the 
gas,  the  mixture  lieing  con- 
sumed without  flume  in  a 
cap  of  platinum  gauze, 
which  is  raised  almost  to 
white  heat.  The  result  is  a 
glowing  column  or  rather 
stump  of  light,  which  is 
very  effective  ;  but  as  we 
have  mentioned,  is  accom- 
panied by  the  drawback  of 
providing  machinery  for 
compressing  the  air.  In 
this  case  that  is  obtained  by 
means  of  a  Korting  gas- 
engine,  and  a  gas-exhauster 
used  as  compressor  for  air, 
which  is  stored  in  a  re- 
ceiver, and  the  pressure 
governed  by  a  vessel  resem- 
bling a  simple  form  of  gaso- 
meter. All  the  memlnrs  of 
the  system  are  in  the  one 
exhibit  made  by  Mr.  Bower, 
and  are  well  worth  inspection  for  their  in- 
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dividual  merit*,  as  well  as  for  their  effec- 
tiveness in  the  special  work  they  are  doing. 
As  regard*  the  Lewis  incandescent  light,  it 
may  bo  said  that  the  Q  runs  ton  regenerative 
burner  gives  decidedly  the  whiter  illumina- 
tion, for  the  platinum  gauze  of  the  former 
is  rather  nearer  a  bright  red  than  incan- 
descence, a  term  which  is  supposed  to  imply 
ii  yellowish-white  heat  at  lean  As  U  injfl 
known,  however,  platinum  raised  to  a  whit-- 
heat  is  just  on  the  threshold  of  the  fusing- 
point,  and  it  may  he  only  prudence  to  keep 
the  light  down  to  a  safe  margin  within  that 
limit  to  the  durability  of  the  lamp.  The 
Lewis  incandescent  lamp  is  really  a  modifi- 
cation of  the  Bunsen  or  Ilorapath  blowpipe, 
and  though  unquestionably  capable  of  doing 
good  work  in  suitable  localities,  will  pro- 
bably give  place  in  ordinary  circumstances 
to  one  of  the  regenerative  systems. 
The  Sorting  gas  -  engine,  supplying 
the  com  pressed  air  for  tho  Lewis  - 
■nt  ligh 


lights,  is  of  the  vertical 
ty]»e.  with  a  pump  for  supplying  a  ehargo 
of  the  explosive  mixture  to  one  side  of  the 
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B  and  K,  mixturo  of  pin  ami  air ;  C,  compressed 
sir ;  E  and  L,  ens ;  1),  compreiuwd  air  supply  : 
F,  gas  supply  :  P.  passage  for  products  of  com- 
bustion :  J. "air  mints:  K,  burner;  8,  jet,  pro- 
joctcd  into  thfc  magnesia  basket. 

piston  at  each  revolution.  Tho  lighting 
jet  is  produced  by  a  tincly-bored  nozzle 
projecting  into  the  combustion-chamber, 
and  having  its  wide  end  near  a  gas-light 
burning  in  the  open  air.  'When  the  cylinder 
is  being  charged  tho  mixtnre  escapes 
through  this  nuzzle,  and  is  ignited  by  the 
gas-flame  ;  but,  owing  to  the  velocity  of  the 
incoming  churn*,  does  not  fire  the  contents 
of  the  cylinder.  The  latter  having  received 
its  charge,  the  supply  is  shut  off,  rind  at 
that  instant  the  flame  retreats,  so  to  speak, 
within  the  cylinder,  nnd  explodes  the 
charge. 

Tho  Clamond  incandescent  light  is  shown 


in  the  Chinese  Court,  the  compressed  air 
being  supplied  by  an  Otto  half-horse  mis- 
engine  driving  a  small  Boot's  blower.  This 
is  tho  simplest  of  the  systems  using  air 
at  a  pressure,  for  a  simple  elastic  reser- 
voir is  all  that  is  necessary  between  the 
blast-producer  and  the  burners,  and  a  pressure 
of  l.'.ths  is  found  sufficient  to  give  excellent 
results,  the  light  being  very  white  and 
brilliant,  and  very  economical,  if,  as  stated, 
it  gives  about  10  candles  per  cubic  foot  of 
gas.  The  principle  of  the  lamp  is  shown  in 
the  annexed  engraving  (Fig.  :i),  which  was 
fully  described  in  Vol.  XXXV.,  p.  514.  Tho 
gas  and  air  are  heated  by  the  regenerative 
system,  and  by  tho  use  of  special  gas-jets 
for  warming  the  air.  The  latter  being  sup- 
plied at  a  pressure,  the  flame  is  projected 
into  a  little  basket  or  cone  mode  of  threads 
of  magnesia,  and  supported  by  a  platinum 
netting.  The  magnesia  is  thus  rendered  in- 
candescent just  as  the  lime  cylinders  are  in 
the  oxyhydrogen  light ;  and  the  flame  being 
projected  downwards,  there  is  no  shadow  on 
the  floor  from  the  Itody  of  the  burner.  The 
magnesia  baskets  last  from  40  to  .*>l>  hours, 
and  for  the  smaller  sizes  cost  about  three 
half -pence  each.  As  will  be  seen,  however, 
a  portion  of  the  gas  is  used  solely  for  heat- 
ing tho  air.  Messrs.  Henry  Greene  and 
Son  exhibit  a  very  simple  form  of  re- 
generative gas-bumer,  which  is  said  to 
yield  a  light  of  five  candles  for  each 
cubic  foot  of  gas  consumed  per  hour.  An 
Argand  burner  is  fitted  with  a  chimney  led 
into  a  flue,  enveloping  the  top  portion. 
Surrounding  the  chimney  is  a  glass  shade, 
the  bottom  of  which  is  closed  air-tight  by 
a  cap  resting  on  a  boss  beneath  the  burner. 
Tho  whole  of  the  air  required  for  the  com- 
bustion of  the  gas  must  thus  pass  between 
the  chimney  and  the  shade,  and,  becoming 
heated,  it  perceptibly  increases  the  luminosity 
of  the  flame.  The  addition  of  tho  extra 
glass  is,  however,  an  obvious  disadvantage, 
as  the  risk  of  breakage  is  thereby  doubled, 
a  portion  of  the  light  is  lost,  and  wo  susjioct 
the  chimney  will  need  frequent  cleaning. 
Still,  if  such  an  economy  as  3  candles  jw :t 
cubic  foot  can  \x>  obtained,  the  very  sim- 
plicity of  this  arrangement  will  commend 
it  to  public  favour,  as  it  is  applicable  to  any 
of  the  ordinary  patterns  of  argand  or  ring 
burners.  Among  other  objects  of  interest 
we  may  direct  attention  to  the  large 
meter  made  by  Parkinson  and  Co., 
through  which  passes  all  the  gas  used 
by  the  exhiliitors.  It  is  fitted  with 
a  glass  front  through  which  the  motion  of 
the  patent  three- partition  drum  can  Ik-  seen, 
and  as  the  gns  passes  rapidly  (about  5,000ft. 
an  hour),  those  who  can  cannot  "road  the 
index  "  have  here  an  excellent  opportunity 
of  learning  a  useful  lesson.  Assuming  that 
each  cubic  foot  gives  an  illuminating  power 
of  three  candles,  it  will  be  seen  that  the  gas 
section  of  the  exhibition  is  now  illuminated 
with  u  flood  of  light  equal  to  15,000  candles. 
There  is,  in  fact,  a  rumour  that  the  combus- 
tion of  so  much  gas  is  injuring  the  plants, 
and  that  the  exhibition  will  come  to  a 
premature  end ;  but  we  suspect  that  is  an  in- 
vention of  the  "enemy."  Of  tho  groat  variety 
of  burners,  regulators  or  governors,  cooking 
apparatus.  &c. ,  all  that  con  be  said  is  that  then- 
is  abundant  room  for  choice  on  the  part  of 
purchasers,  and  that  good  service  might  be 
done  to  the  public  if  the  Crystal  Palace 
Company  appointed  a  jury  of  experts  to 
test  the  various  exliibits  and  draw  up  u  re- 
port. There  are  very  good  reasons  why  the 
majority  of  the  electric-lighting  exhibitors 
who  had  a  place  at  the  Palace  in  the  spring 
of  lust  year,  should  be  ubsent  now  ;  but 
there  seems  no  good  reason  why  those  who 
undertook  to  light  a  given  space  should 
have  failed  to  ki-ep  faith  with  the  public* 
und  left  the  stalls  in  the  north  nave  in  com- 
parative darkness.  The  exhibitors  in  that  j 
portion  of  the  building  have  a  real  ground 
of  complaint 


01  THE  LUMINOSITY  OF 

THE  light  emitted  from  burning  gases 
which  burn  with  bright  flame,  is  known 

to  be  a  secondary  phenomenon.  It  is  tho 
solid,  or  even  liquid,  constituents  separated 
out  by  the  high  temperature  of  combustion, 
and  rendered  incandescent,  that  emit  the 
light-rays.  Gases,  on  the  other  hand, 
which  produce  no  glowing  solid  or  liquid 
particles  during  combustion,  burn  through- 
out with  a  weakly  luminous  flame  of  bluish 
or  other  colour,  according  to  the  kind  of  gns. 
Now,  it  is  common  to  say,  merely,  in  expla- 
nation of  this  luminosity,  that  the  gas 
highly  heated  in  combustion  is  self-incan- 
descent. This  explanation,  however,  has 
not  been  experimentally  confirmed.  Dr. 
Werner  Siemens  was,  therefore,  led  recently 
to  investigate  whether  highly-boated  pure 
gases  really  emit  light. 

Tho  temperature  employed  in  such  ex- 
periments, should,  to  be  decisive,  be  higher 
than  those  produced  by  luminous  combus- 
tion. The  author  had  recourse  to  the  re- 
gonexntivo  furnace  used  by  his  brother 
Fricdrich,  in  Dresden,  in  manufacture 
of  hard  glass.  This  stands  in  a  separate 
room  which  at  night  can  be  made  perfectly 
dark.  The  furnace  has,  in  the  middle  of  its 
longer  sides,  two  opposite'  apertures,  allow- 
ing free  vision  through.  It  can  be  easily 
heuted  to  the  melting  temperature  of  steel, 
which  is  between  1,500'  and  2,000"  C.  Before 
the  furnace  apertures  were  placed  a  series 
of  smoke-blackened  screens  with  central 
openings,  which  enabled  one  to  look  through 
without  receiving,  on  the  eve,  rays  from 
the  furnace  walls.  If,  now,  all  air-exchange 
was  prevented  in  the  furnace,  and  all  light 
excluded  from  the  room,  it  was  found  that 
not  tho  least  light  came  to  the  eyo  from  the 
highly-heated  air  in  the  furnace.  For 
success  of  the  experiment,  it  was  necessary 
to  avoid  any  combustion  in  tho  furnace,  and 
to  wait  until  the  furnace-air  was  as  froe 
from  dnst  as  possible.  Any  flame  in  the 
furnace  (even  when  it  did  not  reach  into  the 
line  of  sight),  and  tho  least  quantity  of  dust 
in  it,  illuminated  the  field  ol  vision. 

As  a  restdt  of  these  experiments.  Dr. 
Siemens  considers  that  the  view  hitherto 
held,  that  highly-heBted  gases  ore  self- 
luminous,  is  not  correct.  In  the  furnace 
wen-  the  products  of  the  previous  combus- 
tion and  atmospheric  air:  consequently 
oxygen,  nitrogen,  carbonic  acid,  and  aque- 
ous vajjour.  If  even  one  of  these  gases  was 
self-luminous,  the  field  of  vision  must  have 
been  always  illuminated.  Tho  weak  light 
given  by  the  flame  of  burning  gases  that 
separate  out  no  solid  nor  liquid  constituents, 
cannot,  therefore,  be  explained  as  a. 
phenomenon  of  glow  of  the 
ducts. 

It  appeared  to  the  anthor  proh 
heated  gases  did  not,  either,  omit  heat  rays; 
and  he  set  himself  to  test  this  idea,  experi- 
menting, in  company  with  Herr  Fnihlich, 
in  Dresden.  They  first  convinced  themselves 
in  this  case  that  the  light  emission  of  pure 
heated  gases  sunk  to  zero,  even  when  the 
field  of  vision  was  not  always  quite  dark, 
and  it  was  only  possible  to  observe  this  a 
short  time;  but  the  repeato<Uy  observed 
perfect  darkness  of  tho  field  of  vision  was 
demonstrative.  On  the  other  hand,  experi- 
ments made  with  sensitive  thormophiles,  in 
order  to  settle  the  question  of  emission  of 
heat-rays  from  highly-heat<d  gases,  failed. 

Afterwards,  however,  Dr.  Siemens  was 
convinced,  by  a  quite  simple  experiment  of  a 
different  kind,  that  his  supposition  was 
erroneous.  An  ordinary  lamp,  with  circular 
wick,  and  short  glass  cylinder,  was  wholly 
screened  with  a  board,  and  a  thermopile  was 
so  placed  that  its  axis  lay  somewhat  higher 
than  the  edge  of  the  board.  As  tho  room- 
walls  had  pretty  much  a  uniform  tempera- 
ture, the  deflection  of  the  galvanometer  was 
but  slight,  when  the  tube-axis  of  tho  thcr- 
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mopile  was  directed  anywhere  outside  of  the 
hot-uir  current  rising  from  the  flame.  When, 
however,  the  axis  wm  directed  to  this  cur- 
rent, u  deflection  occurred,  which  was  us 
great  as  that  from  the  luminous  flame  itself, 
that  the  heat  radiation  from  hot  gases  is 
hut  very  small  in  comparison  with  that  from 
equally  hot  solid  Ixxhes,  was  shown  hy  the 
largo  deflection  produced  when  a  picoo  of 
fine  wire  was  held  in  the  hot- air  current. 
On  the  other  hand,  however,  it  was  far  too 
considerable  to  admit  of  being  attributed  to 
dust  particles  suspended  in  the  air  current. 

It  must  be  conceded  to  be  possible  (the 
author  suys)  that  the  light  radiation  of  hot 
gases,  as  also  the  heat  radiation,  is  only  ex- 
ceedingly weak,  and  therefore  may  escape 
observation.  It  is,  therefore,  much  to  do 
desired  that  the  experiments  should  be  re- 
peated at  still  higher  temperatures  and  with 
more  exact  instruments,  in  order  to  deter- 
mine the  limit  of  temperature  at  which 
heated  gases  undoubtedly  become  self-incon 
descent.  The  fact,  however,  that  gases,  at 
a  temperature  of  more  than  l.jflO'C,  arc 
not  yet  luminous,  proves  that  the  incut; 
descence  of  the  flame  is  not  to  be  explained 
us  a  self-incandescence  of  the  products  of 
This  is  confirmed  try  the  cir- 
tliat,  with  rapid  mixture  of  the 
the  flame  becomes  shorter 
stion  process  goes  on 
hotter  because  less  cold 
Hir  has  access.  Further,  the  flame  also 
becomes  shorter  and  hotter  if  the  gases  tire 
strongly  heated  previous  to  combustion.  As 
the  rising  products  of  combustion  still  retain 
for  a  tune  the  temi>erature  of  the  flame,  the 
reverse  must  occur  if  tho  gases  were  self' 
luminous.  The  luminosity  of  the  flame 
however,  ceases  at  a  sharp  line  of  demarca 
tion.  and  evidently  coincides  with  completion 
of  the  chemical  action.  The  latter  itself, 
therefore,  and  not  the  heating  of  tho  com- 
bustion products,  which  is  due  to  it,  must 
the  cause  of  the  luminosity.  If  we  sup- 
pose that  the  gas-molecules  are  surrounded 
by  uu  ether-envelope,  then,  in  chemical  com- 
bination of  two  or  several  such  molecules, 
there  must  occur  a  changed  position  of  the 
ether-envelopes.  Tho  motion  of  ethor-parti- 
<Jea  thus  caused  may  be  represented  by  vibra- 
tions, which  form  the  sturting-poiut  of  light 
and  heat-waves. 

In  quite  a  similar  manner  we  may  also, 
according  to  Dr.  Siemens,  represent  the 
light  -  phenomenon  occurring  when  an 
electric  current  is  sent  through  gases,  which 
always  takes  place  when  the  maximum  of 
polarisation  belonging  to  them  is  exceeded. 
As  the  passage  of  the  current  through  the 
gas  seems  to  be  always  connected  with 
chemical  action,  tho  phenomenon  of  glow 
may  be  explained  in  the  same  way  as  in 
florae,  by  oscillating  transposition  of  the 
ether  envelopes,  by  which  tho  passage  of 
electricity  is  effected.  In  that  case  tho  light 
of  flame  may  be  called  electric  light  by  the 
same  right  as  the  light  of  the  ozone  tube  or 
the  Geissler  tube,  which  is  mainly  to  be  dis- 
tinguished from  the  former  in  that  it  con- 
tains a  dielectric  of  an  exremely  small 
maximum  of  polarisation.  This  corre- 
spondence in  the  causes  of  luminosity  of 
flame,  and  of  gases  traversed  by  electric  cur- 
rents, is  supported  by  the  similarity  of  the 
flame-phenomena  in  strength  and  colour  of 
light. 

[These  researches  were  lately  described 
by  Dr.  Werner  Siemens  to  tho  Berlin 
Academy.] 


TO  PICTUEK8  ON  0LA8S 
STONE,  METAL,  &c. 

X  improved  process  for  producing  pictures 
on  glass,  metal. 


recently  paten  ted  ill  this  country  on  behalf  of 
AI.  E.  tJodard.  oi  Paris.  The  invention  has  for  its 
object  the  reproduction  of  images  and  drawings, 
t)y  latnaa  A  vitriUablu  colours  oa  glass,  wood, 


stone,  oneonvas  or  papcrprcparcdforeal-painting, 
and  on  other  substances  having  polished  surfaces,  j 
e.g.,  earthenware,  copper,  <kc.  Tho  original . 
drawings  or  images  should  bo  well  executed,  and 
drawn  on  white,  or  preferably  bluish  paper, 
similiar  to  inper  used  for  ordinary  drawings.  In 
the  patterns  for  glass  painting  bv  this  process, 
the  place  to  lie  occupied  is  marked  by  the  lead, 
before  cutting  the  glass  to  suit  the  various  shades 
which  compose  the  colour  of  a  panel,  as  is  usually 
done  in  this  kind  of  work :  tho  operation  cliangea 
only  when  the  glass  cutter  hands  lhi«e  sheets  over 
to  the  man  who  undertakes  the  painting.  Tho 
sheets  of  glass  aro  cut  aceorUiiiK  U>  the  lines  of 
tho  drawing,  and  after  being  well  cleaned,  they 
ure  placed  on  the  paper  on  the  places  for  which 
they  havo  been  cut  out.  If  tho  window  to  bo 
stained  is  of  largo  »i/.o  and  consists  of  several 
tsuicls,  onlv  one  panel  is  proceeded  withat  a  time. 
The  glass  Is  laid  on  tho  reverse  side  of  tho  paper 
(the  side  opposite  to  the  drawing)  the  latter  having 
been  made  transparent  by  saturating  it  with 
petroleum.  This  operation  also  serves  to  fix  tho 
outline*  of  the  drawing  more  distinctly,  and  to 
give  moro  rigour  to  tho  dark  tone  of  the  paper. 
When  the  |w[ier  is  thus  prepared,  and  tho  sheets 
of  glass  each  in  its  place,  they  aro  coated  by 
means  of  a  brush  with  a  sensitising  solution  on 
the  side  which  comes  into  contact  with  the  pupcr. 
This  coating  shuuld  bo  as  thin  and  as  uniform  as 
possible  on  the  surface  of  the  glass.  For  more 
perfectly  equalising  the  coating,  a  second  brush 
is  used. 

The  sensitising  solution  which  serves  to  pro- 
duce thu  vitrifiubie  image,  is  prei«n<l  as  follows: 
Hichrotuate  of  ammonia  is  dissolved  in  water 
till  tho  latter  is  saturated  ;  five  grammes  of 
powdered  dextrin  or  glucose  is  then  dissolved  in 
100  grammes  of  water  ;  to  cither  of  these  solu- 
tions is  added  in  per  cent,  of  the  solution  of 
bichromate,  and  tho  mixture  filtered. 

The  coating  of  the  glass  takes  place  imme- 
diately afterwords  in  a  dark  room ;  the  coated 
sheets  aro  then  subjected  to  a  hoot  of  50  or  60 
degrees  C.  (I'JO  degrees  to  HO  degrees  Fahr.) 
in  a  small  hot  chamber,  where  they  aro  laid  one 
after  tho  othor  on  a  wire  grating  situated  .IS 
centimetres  above  the  bottom.  Care  should  bo 
taken  not  to  introduce  the  glass  under  treatment 
into  the  hot  chamber  before  the  required  degree 
of  heat  has  been  obtained.  A  few  seconds  aro 
sufficient  to  dry  each  sheet,  and  tho  wire  grating 
shoidd  lie  large  enough  to  allow  of  tho  dried 
glass  being  laid  in  rows,  on  one  side  where  the 
heat  is  lest  intense.  For  tho  reproduction  of  tho 
pictures  or  images  a  photographic  copying 
frame  of  tho  sue  of  tho  original  is  used.  A 
stained-glass  window  being  fur  greater  security 
generally  divided  into  different  panels,  the  size  of 
one  panel  is  seldom  more  than  one  squaro  metre. 
If  tho  picture  to  bo  reproduced  should  be  larger 
in  sute  than  any  available  copying  frame,  tho 
prepared  glass  sheets  arc  laid  between  two  largo 
sheets  of  plate-glass,  and  part  after  part  is  pro- 
ceeded with,  by  sliding  tho  original  between  the 
two  sheets.  A  photographic  copying  frame, 
however,  is  always  preferable,  as  it  presses  the 
glass  Bhects  hotter  against  tho  original.  The 
original  drawing  is  kid  flat  on  the  glass  of 
tho  frame.  'iho  lines  where  tho  lead  is  to 
connect  the  respective  sheets  of  glass,  are  murk,  d 
on  the  drawing  with  bluo  or  red  pencil.  Tho 
prepared  sheets  of  glass  are  then  placed  one  after 
the  other  on  tho  original  in  their  respective 
places,  so  that  tho  crated  side  comes  in  contact 
with  tho  original.  The  frame  is  then  closed.  It 
should  be  tiomo  in  mind  that  the  latter  operations 
mutt  be  performed  in  tho  dark  room.  Tho 
closed  frame  is  now  exposed  to  light.  If  tho 
operations  are  performed  outdoors,  the  frame  is 
laid  flat,  so  that  the  light  falls  directly  on  it; 
if  indoors,  the  frame  is  placed  inclined  behind  a 
window,  so  that  it  may  receive  the  light  in  front. 
Tho  time  necessary  for  exposing  the  frame 
depends  upon  tho  light  and  the  temperature ; 
for  instance,  if  tho  weather  is  fine  and  cloudless 
and  the  temperature  from  16  to  18  degrees  C.  (60 
degrees  to  CI  degrees  Fahr.}  it  will  require  from 
12  to  1.)  minutes. 

It  will  be  observed  that  tho  time  of  exposure 
also  depends  on  the  thickness  of  the  paper  used 
fur  the  original.  If,  however,  the  weather  is 
dark,  it  requires  from  30  to  AO  minutes  for  the 
exposure.  It  will  1«>  observed  that  if  the  tem- 
i«-rature  is  above  "25  degrees  C.  'about  SO  degrees 
Fahr.)  the  sheets  of  glass  should  bo  kept  very 
cool  and  be  loss  dried  :  otherwise,  when  exposed 
the  sheets  arc  instantly  metallised,  rind  tho  rc< 
production  cannot  take"  place.   The  same  incon 


venience  takes  place  if  the  tcmpemturo  is  beneath 
5  degrees  QL  (41  degrees  1-uhr.j  In  this  case  tho 
sheets  should  be  kept  warm,  and  care  shuuld  be 
taken  not  to  expose  the  frame  to  the  open  air,  but 
always  behind  a  glass  w  indow  at  a  temperature 
of  from  14  to  18  degrees  C.  (about  60  degrees  Fuhr.) 
The  timo  noccssarj-  for  the  exposure  can  be  ascer- 
tained by  taking  out  one  of  the  many  pieces  of 
glass,  applying  to  tho  sensitive  surface  a  vritrili- 
able  tjofour,  and  observing  whether  the  colour 
adheres  well.  If  the  colour  adheres  but  slightly 
to  the  dark  shady  portions  of  the  image,  the 
exposure  has  been  two  long,  and  the  process  must 
be  recommenced;  if,  on  the  contrary,  the  uolour 
adheres  too  well,  the  exposure  lias  not  beer,  suffi- 
cient, the  frames  must  be  closed  again,  and  the 
exposure  continued.  When  tho  frame  has  I  ices 
sufficiently  exposed  it  is  taken  into  tho  dark  room, 
tho  sensitised  pieces  of  glass  laid  on  a  plate  of 
glass  or  marble  with  the  sensitive  surface  turned 
upward,  and  tho  previously  prepared  vitrifiabtu 
colour  strewed  over  it  by  means  of  a  few  light 
strokes  of  a  brush.  This  powder  dots  not  adhere 
to  tho  parts  of  tho  picture  fullv  exposed  to  light, 
but  adheres  only  to  tho  more  or  fess  shady  portions 
of  tho  picture.  This  operation  develops  on  the 
glass  tho  imago  as  it  is  on  the  piper.  ISO  to  4U 
grammes  of  nitric  acid  are  added  to  1,000  gramme? 
of  wood-spirit,  such  as  is  generally  used  in  pho- 
tography, and  tho  prepared  pieces  of  glass  arc 
dipped  into  tho  bath,  leaving  the-m  afterwards  to 
dry.  If  the  bath  becomes  of  a  yellowish  colour 
it  must  be  renewed.  This  bath  has  for  its  object 
to  remove  the  coating  of  bichromate,  so  as  to 
allow  tho  colour  to  adhere  to  tho  glass,  from  which 
it  has  been  separated  by  the  laj  er  of  glucose  and 
bichromate,  which  wuiild  pre  vent  the  vitrifica- 
tion. Tho  luith  has  also  for  its  object  to  render 
tho  light  parts  of  the  picture  ]>erfcctly  pure,  and 
capable  of  being  easily  retouched  or  painted  by 
hand.  Tho  application  of  variously  colouri  d 
enamels,  and  the  heating  are  then  effected  as  in 
ordinary  glass  painting.  The  same  process 
may  bo  applied  to  marble,  wood,  stone,  lava, 
canvas  prepared  for  oil  painting,  earthenware, 
pure  or  enamelled  iron.  The  result  is  the  same 
in  all  coses,  and  tho  process  is  tho  same  as  with 
glass,  with  tho  difference  only  that  Uie  above 
named  materials  are"  not  dipped  into  tho  bath, 
but  tho  liquid  is  poured  over  the  objects  afte  r  the 
latter  have  been  placed  in  an  inclined  position. 


NON-CONDUCTING  COMPOSITIONS 
FOE  HEAT  AND  SOUND. 

THE  compositions  described  below  havo  bejen 
patented  by  Mr.  E.  ('.  V.  .Stanford,  of 
r  Glasgow,  us  suitable  for  diminishing  the  loats  ul 
hoot  by  conduction,  for  preventing  the  access  of 
heat  to  substance*  it  is  desired  to  kee  p  C  oo],  and  ' 
also  for  preventing  tho  conduction  of  sound.  The 
improved  compositions  or  cements  consist  mainly 
of  chareoul  or  other  carbon,  any  cheap  variety  of 
which  may  be  employed  ;  or  two  or  more  kinds 
may  bo  mixed  when  convenient.  Amongst  tho 
kinds  of  carbon  which  may  be  used  are  common 
coke,  wood  charcoal,  peat',  sawdust,  wood  chips, 
or  shavings,  carbonised  seaweed ,  and  nitre-carbon 
manure.  Carbonaceous  residues  from  paper- 
works, prussiato-works,  and  oil-works  may  also 
bo  used,  or  any  sufficiently  cheap  substance  c  on- 
taining a  large  proportion  of  carbon.  Tho  carbon 
is  ground  to  powder  and  then  mixed  into  a  paste 
with  a  suitable  agglutinating  substance.  What 
is  known  as  pot-ale  sediment,  and  is  a  distillery 
refuse,  answers  tho  purpose  satisfactorily  anil 
economically,  hut  other  glutinous  or  mucilaginous 
substances  of  a  cheap  kind  may  ali-o  be  employed, 
such  as  gluten  from  starch-works,  refuse  tlour  of 
sago  or  of  wheat  or  other  grain,  rough  dextrine, 
refuse  or  cheap  nitrogenous  substances,  and  thu 
like.  These  agglutinating  substances  can  in 
most  cases  be  rendered  more  suitable  and  effica- 
cious bv  tnwtment  with  caustic  or  carbonated 
alkalies'  or  alkaline  earths.    Tho  proportions  of 


the  ingredients  forming  tho  improved  compo- 
sitions or  cements  may  bo  considerably  varied  in 
different  cases ;  but  by  way  of  example  it  may 
bo  stated  that  a  very  satisfactory  cement  is  formed 


le  following  quantities. 


2  cwt.  pot-sediment. 
14  lb.  flour  thirds. 
1  cwt.  pitch-pine  shavings  or  chip'. 
Ill  J  cwt.  seaweed  char. 
With  these  ingredients  it  is  usual  to  combine 
|  about  1  lib.  cow-huir  as  a  binding  material.  The 
i  wood  shavings  or  chips  are  ustiul  to  impart  bulk 
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and  for  tho  same  puqxwuj  bUc*  or  waste  shale 
may  bo  used  when  conveniently  obtainable.  Thi> 
paste  or  moist  cement  in  applied  to  tho  surface  to 
bo  protected  or  coated  by  moans  of  a  trowel  and 
by  preference  in  two  or  mora  coats.  It  can  be 
applied  to  boilers  and  other  object*  in  a  cold 
aUto.  which  is  a  great  practical  advantage ;  and 
it  is  stated  to  adhere  cluaely  and  permanently  to 
tho  bailer  or  other  surface,  and  does  not  crack 
nor  peel  off.  According  to  tho  patentee,  it  can 
be  used  of  about  half  the  thickness  of  most  of  tho 
non-conducting  compositions  in  use,  bo  that  it 
require*  leas  space ;  and  a  very  important  ad- 
it that  it  i 


PRACTICAL  NOTES  ON  PLUMBING.— 
LVIII.' 

By  P.  J.  Davies,  H.M.A.S.P.,  *c. 

(C'jHtmtuJ  from  pagt  423.) 

1  \  r  E  will  now  proceed  with  tho  fixing  of  tho 
\\  Jack  or  suction-pump.  Again  refer  to  Fig. 
297.  Hero  you  have  tho  well  say  18ft.  deep,  with 
one  stage,  as  shown  at  W,  Fig.  297.  In  this  case, 
tho  stage  is  an  oak  plank  say  3in.  by  9in.  wide, 
having  a  hole  lwircd.  and  a  little  counter-sunk 
on  tho  top  nidi' ;  tho  hole  should  pas*  through  tho 
centre,  but  nearer  to  one  end  than  the  other,  say 
Sin.  from  tho  brickwork,  which  is  known  as  the 
"  stcaning"  or  "  staning."  Now  prepare  your 
suction-pipe  by  nailing  a  block  of  oak,  say  6in. 
square  and  12in.  long,  having  one  end,  shajiedaa 
shown  at  oak  hukk,  Fig.  207,  to  enter  the 
end  of  the  faction  ;  then  bom  a  quantity  of  Jin. 
or  jin.  "blast  holes"  round  tho  bottom  of  the 
pipe,  as  shown  at  m..tKT  iiolk*.  Iloro  enough 
of  them.  If  you  have  a  -'in.  pi|R',  how  many  lin. 
holes  will  you  require!'  Answer,  lfl.  Because 
you  have  a  2in.  hole,  and  the  square  of  2  being 
4,  you  require  tho  Jin.  multiplied  bv  4,  whici 
equal*  lti.  Tlicii  We  half  as 
you  pomp  will  work  easier,  h 
hobs  tho  friction  will  be  10  times  as  great  as 
through  the  2in.  ptj«. 

Some  plumbers,  instead  of  using  bored  blast  - 
holes,  simply  cut  three  or  four  long  cuts  with  the 
chipping  knife  :  these  holes  allow  anything  to  get 
out  of  the  liurrel  into  the  well,  should  it  fall  in 
when  repairs  am  going  on,  ic.  This,  in  some 
case*,  answers  better,  though  blast-holes  am 
generally  used. 

Now,  with  copper  nails  fix  tho  block  within 
the  lewd  pipe.  Cut  open  a  piece  of  your  suction- 
pipe  for  the  Hange.  Say  the  pipe  is  2in,,  then 
your  piece  of  pij<e  for  the  flange  Gin.  long,  and 
with  the  chipping-knife  cut  it  down,  and  after 
this,  with  the  tumpin  driven  through,  tho  piece 
of  pipe  is  easily  opened.  Flatten  it  out,  and 


f  /  c  ess 


•'again,  and 
■  in  the  U 


Now  slip  the  end  of  the  suction-pipe  through  tho 
oak  stage,  and  slip  the  load  flange  over  its  end, 
then  turn  the  (lingo  over  for  a  taft  joint,  get  a 
nice  wad  of  paper  or  something  to  stuff  into  the 
pipe.  Next  prepare  the  joint  A,  Fig.  297,  of  tho 
pump  for  nti  underhanded  joint,  and  wipe  on  tho 
length  A  to  F  ready  for  fixing  the  pump,  the 
noz/Ie  of  which  should  not  exceed  3ft.  in  height, 
or  above  thr  ground.    The  bock  should  bo  fixed 


ri  c. 


against  a  wall,  or  if  no  wall  i*  near  fix  it 
upright,  and  make  the  flange  joint  W,  Fig.  297: 
but  take  care  that  no  lead  shavings  or  other  hard 
substances  got  into  the  pipca.  It  is  now  roady 
for  the  carpenter  to  make  and  fix  his  frame  to", 
as  shown  at  Fig.  3»u.    The  supports,  A,  D,  arc 


cut  or  burn,  with  a  red-hot  plumbing-iron,  a  ( 
hole  through  the  centre.  Urge  enough  to  slip 
over  the  suction-pipe.  Now,  with  a  piece  of 
Hash-cord  form  tho  knot,  as  shown  at  tig.  298, 
making  two  half-hitches,  and  slip  them  over  tho 
eiol  of  tho  pipe  as  shown.  Bring  thu  ends 
together,  and  with  the  longest  end  form  one  half- 
hitch  (which  is  really  only  one  of  the  former 
hitches,  as  shown  at  1,  2,  3,  4,  Fig.  299),  over 
the  end.  say  alioui  12in.  down  the  lead  pipe;  then 
with  the  aid  of  one  man  on  top  of  the  well 
holding  up  the  pipe  you  enter  the  well,  but  not 
until  vou  have  lowered  a  lighted  candle,  to  see  if 
it  will  burn.  If  it  will  not  keep  alight  dv  not 
go  down,  as  there  is  foul  uir  there,  which  would 
smother  you,  although  you  cannot  see  it.  See 
further  on  —  retiring  pum|»,  foul-air  pumps,  \e. 

All  right* 


let  down  into  the  ground,  and  having  pieces  or 
grooves  cut  out  to  receive  thu  head,  as  ut  K  to  ti, 
and  F  to  J.  this  supports  tho  pump  and  steadies 
it  :  the  back  i*  next  nailed  on,  and  then  the  front 
is  fixed,  from  tho  nozzle  upwards  with  screws,  or 
sometimes  a  door  is  used.  .Should  there  bo  no 
regulating  head,  then  the  flange*  F  C,  Fig.  296, 
lit  into  the  grooves  E.  (t,  F,  J,  Fig.  3U0,  which 
keeps  the  pump  upright  und  steady.  The  slot  K, 
as  also  the  hole  it  for  the  lever  and  pin,  may  be 
prepared  before  the  frame  is  lixud ;  but  care  must 
be  taken  to  fix  this  lever  slot  in  its  proper 
position  to  work  the  bucket-rod.  Plumb  over 
the  centre  of  the  barrel. 

I  have  already  explained  how  to  Set  tho  sucker- 
box,  jind  the  various  kinds  of  pump  bucket*. 
Some  plumbers  may  ask,  Wliat  is  the  use  of  the 
cock  and  pipes,  F,  U,  11,  Fig.  297 i  The  answer 
is,  to  allow  the  water  to  ran  buck  into  the  Well 
during  the  winter.  Now  supposu  everything  t» 
be  finish' J,  and  water  required  in  the  pump  :  vou 
will  have  first  to  till  the  barrel  with  ciewn  water, 
and  quickly  work  the  handle,  and  in  a  moment 
or  so  you 'will  feel  tho  handle  to  work  a  little 
heavier  and  heavier,  until  tho  water  is  seen 
running  out  of  the  spout  or  nozzle.  Keep  up  the 
pumping  for  a  minute  or  two:  this  will  bring  any 
small  substance  up  from  the  sucker-box,  which 
by  accident  may  have  got  there.  Of  course, 
nothing  should  be  there,  but  sometimes  it  happens 
tlut  there  is.    Now  stop  pumping,  and  tiotko 


whether  tho  water  dribbles  a  long  time  after  the 


has  ceased.    If  it  does  it  is  sure  to  bo 
If  not  "  the  «uckcr-box  U  not  right." 

Repairing  Pumps. 

Something  is  under  the  valve,  the  box  may  not 
be  properly  cemented  in,  or  the  valve  is  bud,  the 
leather  may  bo  a  bad  one,  or  half  a  dozen  other 
things.  Something  is  the  matter :  the  pump 
"  loses  water,"  "it  runs  back."  In  this  caso, 
Luke  out  tho  bucket,  get  the  pump-hook,  K,  F. 
A,  li,  Fig.  279,  screw  the  screw  into  the  lead 
click,  as  shown  at  Figs.  278  and  280.  Now  this, 
clack  will  not  move,  because  it  has  been  properly 
set,  or  cemented  in.  If  it  is  loose  it  is  bad  setting, 
by  reason  of  not  being  properly  knocked  down, 
or  not  sufficient  fat  or  tow  used,  and  will  easily 
bo  pulled  up.  Or  perhaps  the  leather  has  not 
been  properly  nailed  on  the  sucker-box.  If  the 
latter  is  the  case  then  tho  clack  will  be  loose,  if 
so  it  is  easily  drawn ;  it  will  be  loose  in  the 
bottom  of  the  barrel,  and  the  sucker  or  pump- 
hook  must  bo  used  carefully,  or  you  may  spoil 
the  face  of  the  sucker-box.  Always  try  for  this 
by  pushing  the  point  of  tho  sucker-hook  lightly 
over  the  top  of  the  clack.  Perhaps  all  will  bo 
firm  :  if  so,  screw  the  screws  into  the  clack,  screw 
it  tightly  in,  and  do  not  screw  the  rod  round 
without  pressing  well  on  the  top,  nor  t<x>  far. 
If  it  is  hard  to  draw,  the  clack  is  nailed  on 
properly,  and  requires  a  kettleful  of  hot  water 
poured  into  tho  barrel ;  half  fill  the  barrel  and  let 
it  stand  for  a  few  minutes.  Now  pull  the  clack 
open,  let  the  best  part  of  tho  water  run  back,  and 
shut  it  again ;  this  allows  tho  water  to  run  through, 
and  warm  up  the  mutton  suet.  Now  pull  the 
clack  up.  Generally  tho  box  and  all  will  come, 
as  it  should,  together,  but  at  times  the  clack 
comes  away  from  the  box  ;  if  so,  after  the  clack  is 
got  up,  as  "before  directed,  put  the  pump-hook 
carefully  through  the  hoie  in  tho  sucker-box. 
until  the  hunch  or  hook  is  below  tho  bottom  of 
tho  box,  as  shown  at  C,  E,  F,  Fig.  279.  Now 
give  a  good  pull,  and  tho  thing  is  up,  but  perhaps 
it  won't  come ;  then  get  a  piece  of  dog-chain,  or 
a  strong  piece  of  sash  cord,  and  threadle  it  through 
the  eye  It,  and  prize  up  the  hook  with  the  aid  of 
tho  handle  or  lever  of  the  pump,  or  substitute  a 
lever  us  best  vgu  can.  Tho  box  is  no*-  up,  and 
perhaps  it  is  found  lliat  a  lump  of  brick,  a  piece 
uf  solder,  or  something,  is  brought  up  with  it, 
or  that  the  face  of  tho  box  or  leather  is  bad,  or 
else  nothing  is  found.  If  so,  take  a  pail  of  water 
and  suddenly  empty  the  lot  down  the  pump  j  this 
will  wash  any  small  stuff  through  the  blast  holes 
and  into  the  well.  I  always  do  this  before  I  set 
a  sucker -box,  e*]>eeially  in' a  new  pump  not  jtofssy 
.i  Uil-rahf.  Now.  as  before  instructed,  prepare 
your  clack  and  sucker-box  and  set  it  again,  and 
fix  tho  pump-bucket,  fill  up  the  pump-barrel  with 
clean  water,  and  "fetch  the  water.'  It  is  now 
all  right,  and  the  pump  "  hold*  tm.vr,"  meaning 
that  the  pump  is  "  sound."  Perhaps  something 
else  is  the  matter.  After  "she"  ha*  stood  for 
an  hour  wo  have  to  pump  for  a  minute  or  so 
before  the  water  comes,  and  at  first  it  is  all  froth, 
or  on  o  foam.  "  She  draws  air,"  that  is,  there  is 
a  pin-heile  in  tho  suction-pipe,  or  tho  joint  A. 
Fig.  297,  is  bad.  perhaps  porou*.  If  the  cock  F 
is  used  perhaps  it  is  there :  whatever  it  is  it  must 
bo  found.  For  this  purpose  the  ground  must  be 
stripped  off  the  pipe,  and  tho  well  uncovered.  If 
the  pipe  is  an  old  one  most  likely  tho  chemicals 
held  in  tho  earth  have  eaten  holes  into  the  lead, 
or  twenty  other  things  may  be  wrong.  The  pin 
or  air-hole,  however,  must  be  found  and  ! 
up,  or  a  new  suction-pipe  fixed. 

(To  h  i 


DYNAMO- 


ELECTRIC 


By  Prof.  S.  P.  Tnojrraox,  B.A..  D.Sc. 

((imfuwmt  from  p.  420.) 

Commutators,  Collectors,  and  Brushes 

al.  /^OMMVTATOKS  and  collectors  being  liable 
^ }  te>  be  heated  through  iiu[ierlcct  contact,  ate  1 
liable  to  be  corroded  by  sparking,  should  be  made 
of  very  substantial  pieces  of  copper. 

or.  In  the  case  of  a  collector  tuade  of  parallel  hart 
of  copper,  ranged  upon  the  periphery  ot  a  cylinder, 
the  Mquirate  liars  should  bo  capable  of  br-lng  re- 
movable singly,  to  admit  of  repairs  and  examina- 
tion. 

a,i.  The  1 
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the  collector  at  the  two  points,  the  potential*  of  which 
ate  respectively  the  highest  and  the  lowest  of  all  the 
circumference.  In  a  properly  and  symmetrically 
built  dynamo,  thaw  points  will  be  ut  Opposite  cuds 
of  a  diameter. 

at.  In  consequence  of  the  anruituro  itself,  when 
traversed  by  the  currents,  acting  as  a  mantlet,  the 
magnetic  lines  of  force  of  the  field  will  not  run 
straight  across,  from  pole  to  pole,  of  tho  field- 
msgucts,  but  will  take,  on  the  whole,  an  angular 
position,  being  twisted  a  considerable  number  of 
degreee  in  the  direction  of  the  rotation.  Hence  the 
diameter  of  commutation  (which  is  at  right-angles 
to  the  resultant  lines  of  force  in  machines  of  the 
.Siemens  and  Oramrno  type,  and  parallel  to  tho 
resultant  lines  of  force  tu  machines  of  the  Brush 
type)  will  ho  shifted  forward.  In  other  words,  the 
brushes  will  have  a  certain  angular  lead.  The 
amount  of  this  lead  depends  upon  the  reLation  be- 
tween the  intensity  of  the  magnetic  field  and  the 
strength  of  the  current  in  the  armature.  This 
relation  varies  in  the  four  different  types  of  field- 
maguets.  In  tho  series  dyuamo,  where  the  one 
depends  directly  on  the  other,  the  angle  of  lead  is 
nearly  constant,  whatever  the  external  resistance. 
In  other  forms  of  dynamo,  the  lead  will  not  bo  tho 
ssune,  because  the  variations  of  resistance  in  tin- 
external  circuit  do  not  produce  a  proportionate 
variation  between  the  two  vaiiuUes  which  deter- 
mine the  angle  of  lead. 

of-  Hence  in  all  dynamo*  it  is  advisable  to  haTe 
an  adjustment,  enabling  tho  brushes  tu  be  rotated 
round  the  commutator  or  collector,  to  the  position 
of  the  diameter  of  commutation  for  the  time  being. 
Otherwise  there  will  lie  sparking  at  the  brushes, 
and  in  part  of  the  coil*  at  least  Uie  current  will  be 
wasting  itself  by  running  against  an  opposing 
electromotive  force. 

«y.  The  arrangements  of  the  collector,  or  com' 
mutator,  should  be  such  that,  as  tike  brushes  slip 
from  one  part  to  the  next,  no  coil  or  section  in 
which  there  is  on  electromotive  force  should  be 
short  circuited,  otherwise  work  will  be  lost  in 
heating  that  coil.  For  this  reason,  it  is  well  so  to 
arrange  the  pole-pieces  that  the  several  section* 
or  coils  on  either  side  of  tho  neutral  pus-'tiou 
should  differ  but  very  slightly  in  potential  from  one 
another. 

*A.  Tho  number  of  contact  points  between  the 
brushes  and  the  collcct/ir,  or  commutator,  should  bo 
a*  numerous  as  possible,  for  by  increasing  the 
number  of  contacts,  the  energy  wasted  iu  sparks 
will  be  diminished  inversely  as  the  square  of  that 
number.  The  brushes  might,  with  advantage,  he 
laminated,  or  made  of  parallel  loose  strips  of  copper, 
each  bearing  edgeways  on  the  collector. 

Relation  of  Size  to  Efficiency. 

The  efficiency  of  a  dynamo-electric  machine  is  the 
ratio  of  the  useful  electrical  work  done  by  tho 
macliine  to  the  total  mechanical  work  applied  iu 
driving  it.  Every  circumstance  which  contributes 
to  wasting  tho  energy  of  the  current  reduce*  the 
efficiency  of  the  machine.  In  tho  preceding  para- 
gra|ih*  it  has  been  shown  what  the  chief  electric 
sources  of  waste  are,  and  how  they  may  be  avoided. 
Tho  precautions  needful  to  obviate  i'oucault 
currents,  to  avoid  reversals  of  magnetism,  to  get  rid 
of  needle**  resistance,  to  obviate  opposing  electro- 
motive forces,  have  been  detailed.  Mechanical 
friction  of  tho  moving  parts  can  be  minimisod  also 
by  ducSttitchouiral  arrangements.  But  one  tiling 
cannot  be  entirely  obviated,  because  even  the  best 
conductors  employed  have  a  certain  resistance.  We 
cannot  prevent  the  heating  of  the  conducting  coils ; 
and  the  more  powerful  the  current  generated  by  thu 
machine,  the  more  important  does  thi*  source  of 
waste  become.  There  is  but  ono  wavto  reduce  tins, 
and  that  is  by  increasing  the  size  of  tho  machines. 
For  some  throe  years  or  so  I  have  been  the  advocate 
of  large  dynamo  machines,  not  because  1  have  any 
admirutiou  for  mere  bigness,  but  because,  as  in 
steam  -engines  so  in  dynamos,  the  larger  machines 
may  be  made  more  efficient  than  tho  small,  in  pro- 
l»rtion  to  their  cost.  In  discussing  tho  rotation  of 
size  to  efficiency,  I  shall  assume,  for  the  sake  of 
argument,  tiuit  the  size  of  any  machine  can  be-  in- 
creased n  times  in  every  dimension,  awl  that  though 
the  dimensions  are  increased,  the  velocity  of  rotation 
remains  the  same ;  and  that  the  intensity  of  the 
magnetic  field,  per  square  centimetre,  remains  also 
constant.  If  the  linear  dimensions  be  »  times  a* 
great  in  the  larger  machine  as  in  the  smaller,  the 
area  it  stands  on  will  be  increased  ti*  times,  and  its 
volume  and  weight  «*  times.  The  cost  will  bo  less 
than  «*  time*  but  greater  thau  w  times.  If  the  same 
increase  of  dimensions  in  the  coils  bo  observed  (the 
number  of  layers  and  of  turns  remaining  the  same 
as  before),  there  will  be  in  tho  armature  coils  a 
length  n  tunes  as  (teat,  and  the  area  of  cross-section 
of  the  vnre  will  be  »'  tunes  as  great  as  before.  The 
resistance  of  these  coils  will,  " 
part  of  the  original  resistance 

It  Uietield-maguet  coils  are  increased  similarly  they 
.nly  1  i  . 


therefore,  bo  but  In 
of  the  smaller  machine. 


will  offer  only  1  ,  n  of  tho  resistance  of  thoso  of  tho 
smaller  machine.  Moreover,  seeing  that  while  tho 
speed  of  tho  machine  is  the  same,  the  area,  cut 
through  by  the  rotating  coils  is  increased  »'  times, 
coils  will  in  the  same  time  cut  i' 


j  many  lino*  of  force,  or  the  electromotive  force  will 
be  increased  a*  time*.  Supposing  the  whole  of  tho 
circuit  to  be  similarly  magnified,  its  resistance  will 
also  bo  but  I  ,  n  of  the  previous  value. 

If  the  machine  is  a  "  series  "-wound  dynamo,  an 
electromotive  force,  a",  working  through  1  »  re- 
sistance, will  give  a  current  n  time*  as  groat  as 
before.  Such  a  current  will,  at  a  matter  of  fact, 
much  more  than  suffice  to  bring  up  the  magnetic 
field  to  the  required  strength— viz.,  «*  time*  the 
area  of  surface  magnetised  to  the  same  average 
intensity,  per  square  centimetre,  as  stipulated  ;  for 
the  innim  of  iron  Im'oi„'  :'  I. mm  gre.it,  ii  need  not 
be  so  much  saturated  as  before  to  give  the  required 
Held.  Here  an  economy  may  bo  effected,  therefore, 
by  further  reducing  the  number  of  coils,  and  there- 
fore the  wasteful  resistance  of  the  field-magnet 
coils,  in  the  proportion  of  n'  to  n",  or  to  1  ,  «  of  its 
already  diminished  value.  Even  if  thi*  were  not 
done,  by  the  formula  given  above  for  the  electrical 
efficiency  of  a  "series"  dynamo,  the  waste,  when 
working  through  a  constant  external  resistance,  will 
lie  a  •fold  less  than  with  the  smaller  machine.  Now, 
if  the  current  bo  increased  »*  times,  and  the  electro- 
motive force  n*  limes,  the  total  electric 
i»  tho  product  of  these  will  be  times  _ 
in  the  small  machine,  and  it  will  consume  w*  time* 
|  as  much  power  to  drive  it.  It  is  clearly  an  im- 
portant economy  if  a  machine  costing  less  than  a' 
tiines  as  much,  will  do  i?  times  as  much  work  (to 
say  nothing  of  the  increased  ratio  of  efficiency]).  A 
machine  doubled  in  all  its  linear  dimensions  will  not 
cost  eight  times  as  much,  and  will  be  electrically 
thirty-two  times  as  powerful  a  machine. 

lachino  to  bo  "shunt"  wound, 
the  field  of  force  uf  «•  times  as 
many  square  centimetres  area  will  require  (if  the 
electromotive  force  be  n'  times  as  great)  that  Ui 
absolute  strength  of  the  current  remain  the  some  a* 
before  in  tho  field -magnet  coils.  This  can  be  done 
by  using  the  same  sized  wire  a*  before,  ami  increas- 
ing its  length  «'  times,  to  allow  for  n  times  aa  many 
turns,  of  a  times  aa  great  a  diameter  each,  in  the 
same  number  of  layers  of  coils  a*  before.  In  this 
case,  tho  work  done  in  the  shunt  being  equal  to  the 
product  of  the  sj'-fold  electromotive  force  into  tho 
unaltered  current,  will  be  only  »*  times  as  great 
while  tho  whole  work  of  the  machine  is  augmented 
times.  Now,  if  while  augmenting  the  total  work 
».» times,  we  have  increased  the  waste  work  not  to 
times,  but  only  n1  times,  it  is  clear  that  the  ratio 
of  waste  to  the  total  effect  is  diminished  w'-fold 
Tie' re  is,  therefore,  every  reason  Co  construct  largt 
machines,  from  the  advantage  of  economy,  both  it 
relative  prime  cost  and  relative  efficiency. 

Methods  of  Exciting  the  Field  Magnetism 

It  only  remains  to  develop  certain  theoretical 
considerations  respe<  ting  the  ruelhi  <1  uf  <  xi  iting  the 
magnetism  of  the  field,  in  which  the  armatures  are 
to  revolve.  The  four  main  methods  havo  already 
been  alluded  to  at  the  outset  of  this  lecture ;  but 
nothing  has  been  said  about  the 
disadvantages  of  tho  four  systems. 

Magnttti  -  llynamot.  —  The  magneto  dynamos 
(Fig.  4)  have  the  advantage,  in  theory  at 
least,  that  their  clectromotivo  force  is  very 
nearly  exactly  proportional  to  the  velocity  of 
rotation ;  though,  of  course,  the  variable  differ- 
ence of  potential  between  tho  terminals  of  the 
circuit  will  depend  on  the  relation  of  the  resistance 
of  the  external  circuit  to  the  internal  resistance  of 
the  armature  coils.  They  posse**  Uie  dinadrautagc 
that,  since  steel  cannot  be  permanently  magnetised 
to  tho  same  degree  as  that  which  soft  iron  can  tem- 
porarily attain,  they  are  not  so  powerful  as  other 
dynamos  of  equal  sue. 

Srparatsly  -  tscittd  I)ynau»*. — The  separately- 
excited  dyuamo  (Fig.  3)  has  the  same  ad- 
vantage as  the  magneto-machine  in  electro- 
motive force,  being  independent  of  its  accidental 
change*  of  resistance  in  the  working  circuit,  but  is 
more  powerful.  It  has,  moreover,  tho  further  ad- 
vantage tliat  the  strength  of  the  field  is  under  con- 
trol. For  by  varying  either  the  electromotive  force 
or  the  resistance  in  tlie  exciting  circuit,  the  strength 
f  the  magnetic  field  is  varied  at  will.  It  has 
the  disadvantage  of  requiring  a  separate  exciting 
machine. 

firrm  Itj/nmtm*. — The  ordinary,  orscric*  dynamo 
(Fig.  l)is  usually  acheaper  machine,  for  equal  power, 
than  any  of  the  other  forms,  as  its  coils  are  simpler 
to  make  thau  those  of  a  shunt  machine,  anil  it  wants 
uo  auxiliary  exciter.  It  has  the  disadvantages  of  uot 
■tartingaction  until  a  certain  speed  has  boon  attained, 
or  unless  tho  resistance  of  the  circuit  i»  below  a 
certain  minimum.  It  is  also  liable  to  become  re- 
versed in  polarity,  a  serious  disjadvii1a,ge  when  this 
machine  is  applied  fur  electro-plating  or  fur  charg- 
ing accumulators. 

From  its  arrangements  it  is  clear  that  any  increase 
of  the  resistance  in  the  circuit  lessens  its  power  by 
diminishing  the  strength  of  its  magnetic  field. 
Hence  it  is  better  adapted  for  use  with  lamps 
arranged  in  parallel  arc  than  for  lumps  arranged  in 
series.  An  additional  lamp  switched  in,  in  series, 
adds  to  the  resistance  of  the  circuit,  and  diminishes 
the  isower  of  the  machine  to  supply  current.  While, 
on  the  oilier  hand,  an  additional  lamp  in  parallel 


reduces  the  total  resistance  offered  by  the  net1 
of  the  circuit,  and  adds  to  the  power  of  tho  machine 
to  provide  the  needed  current.  It  is  easy  to  regu- 
late the  current*  given  by  a  series  dynamo,  by  in- 
troducing a  shunt  of  variable  rei  '  ' 
field-magnet,  thus  altering  the 
once  of  tie  current. 

Shunt  Dynauw.— The  shunt  dynamo  (Fig,  2)  has 
several  advantagesover  other  forms.  It  isles*  liable  to 
reverse  its  polarity  than  the  series  dynamo,  and  it  is 
commonly  considered  aa  providing  the  magnetising 
power  to  the  magnets  with  less  waste  of  current. 
Moreover,  for  a  set  of  lamps  in  series,  its  power  to 
supply  the  needful  current  increase*  with  tho 
demands  of  the  circuit,  since  any  added  resistance 
semis  additional  current  round  the  shunt  in  which 
the  rleld-magncta  are  placed,  and  so  make*  the 
magnetic  field  more  intense.  On  the  other  hand, 
there  is  a  greater  sensitiveness  to  inequalities  of 
driving  in  consequence  of  the  great  self-induction 
in  the  shunt.  As  previouly  pointed  out,  when 
there  are  sudden  changes  in  the  clectromotivo 
force  acting  in  a  complex  circuit,  the  momentary 
currents  thus  set  up  do  not  distribute  themselves 
in  tho  various  parts  of  the  circuit  in  tho  simple 
inverse  ratio  of  the  resistance*,  for  their  dis- 
tribution depends  also,  and  in  some  cases 
chiefly,  upon  the  self -  induction  in  the  various  parts. 
It  is  more  difficult  to  set  up  a  sudden  current  in  a 
circuit  whose  self-induction  is  great  (or  which,  for 
example,  consists  of  many  turns  wound  closely 
together,  so  that  they  exercise  great  inductive  action 
on  each  other,  especially  if  they  be  wound  abont  an 
iron  core)  than  in  one  in  which  the  self -induction  is 
We  cannot  here  follow  further  the  mathe- 
law  of  the  action  of  self-induction  on 
momentary  changes  of  electromotive  force.  But 
the  application  to  the  shunt-wound  dynamo  is  too 
Important  to  be  passed  over. 

Any  of  these  systems  may  bo  applied  either  in 
direct-current  or  in  alteruate-curreut  machine*. 
Each  of  these  four  systems  of  exciting  the  field 
magnetism  has  its  own  merits  for  special  cases,  but 
none  of  them  is  perfect.  Not  one  of  these  methods 
will  insure  that,  with  a  uniform  speed  of  driving, 
cither  the  electromotive  force  or  the  current  shall  l» 
constant,  however  the  resistance*  ef  the  circuit  are 
altered. 

But  though  theory  tells  us  that  noncof  these  systems 
is  perfect,  theory  does  not  leave  us  without  a  guide. 
Thanks  to  the  genius  of  M.  Marcel  Deprez,  we  have 
been  taught  how  to  combine  them;  methods  so  ns  to 
secure  in  practice  a  machine  which  shall,  when 
driven  at  a  constant  speed,  give  eithei  a  constant 
electromotive  force  or  a  constant  renunaiicc.  A 
consideration  of  the  various  methods  of  combining 
tho  four  systems  of  exciting  the  Hcld-magnctism 


is  rescr 

tice. 

Meantime  it  may  safely  be  said  that  there  is  no 
such  thing  yet  as  a  best  dynamo.  As  with  tho 
different  kinds  of  voltaic  batteries,  some  of  which 
are  used  for  telegraph  work,  others  forclectrie  bells, 
and  others  for  blasting,  so  is  it  also  with  dynamos. 
One  form  is  best  for  one  purpose,  and  another  for 
another.  Ono  gives  steadier  currents,  another  is 
less  liable  to  heat,  a  third  is  more  com|«xct,  a  fourth 
is  cheaper,  a  fifth  is  less  likely  to  reverse  its  currents, 
a  sixth  gives  a  greater  volume  of  current,  while  a 
seventh  evokes  a  higher  electromotive  force. 
Indeed,  in  the  present  transitional  state  of  our 
knowledge  with  respect  to  dynamo- electric  ma- 
chinery, it  is  safe  to  assert  that  for  a  long  time  to 
come,  there  will  be  no  finality  attained  to. 


A5D 


PROF.  TYNDALL  05  LIGHT 
THE  EYE. 

IN  his  fifth  lecture  on  "  Light  and  the  Eye," 
Prof.  Tyndall  proceeded  with  his  illustrative, 
experiments  on  the  spectrum.  He  made  it  first  fall 
from  ThoUon's  prism  on  a  screen  of  red  flannel,  tho 
result  being  that  all  the  prismatic  rays  were 
quenched  except  the  red.  What  had  become  of  the 
rest,  it  was  asked.  They  had  not  been  annihilated, 
for  throughout  nature  nothing  was  ever  lost.  The 
missing  light  had  been  covcrted  into  Iwat.  In  like 
manner,  when  the  prismatic  rays  were  sent 
a  glass  vessel  filled  with  blue  liquid,  all  of  t 
vanished  from  sight  save  the  blue,  which  was 
slightly  tinged  with  green.  The  rest  had  been 
ulunged  into  heat.  But  tho  spectrum  extended  in 
both  directions  beyond  its  visible  limits.  Beyond 
thu  visible  red  they  had  rays  of  high  heating  power, 
though  incompetent  to  exhibit  themselves  to  tho 
sense  of  sight ;  beyond  the  violet  they  had  a  vast 
body  of  rays,  which,  though  feeble  as  regards  heat 
and  unable  to  give  light,  were  of  the  highnst 
importance,  because  of  their  capacity  tu  cause 
chemical  action.  In  tho  case  of  the  electric  light, 
the  energy  of  the  turn-luminous  calorftic  rays 
emitted  by  the  carbon  points  was  about  eight  times 
that  nf  all  tho  other  rays  taken  together.  It  was 
posible  so  to  sift  either  tho  solar  or  the  electric  lieom 
as  to  intercept  its  luminous  rays,  while  allowing  tho 
non- luminous  rays  free  transmission,  litis  was 
demonstrated  experimentally.  The 
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made  to  pass  through  a  solution  of 
of  the  lamp,  when  the  central  bands  of  the 
spectrum  were  tint  cat  out,  and,  by  transmission 
through  another  solution,  the  whole  spectrum  was 
quenched.  But  too  substance*  which  thus  elimin- 
ated the  light  allowed  free  passage  to  the  rays  of 
heat.  To  show  this  the  beam  was  made  to  converge 
iu  the  dusty  particles  of  the  theatre  by  means  of 
a  plano-convex  lens.  The  heat  present  at  the  focus 
was  at  once  detected  by  the  needle  of  the  thermo- 
pile. The  heat  of  the  dark  rays  having  been 
intensified  by  means  of  conjugate  mirror",  it  was 
proved  by  various  experiments  that  paper  and 
wood  could  be  kindled  by  it,  non-refractory  metals 
fused,  and  refractory  one*,  such  as  platinum, 
heated  to  whiteness.  "Platinum  thus  heated  rivalled 
the  brilliant  magnesium  light.  It  was  proved  in 
this  way  that  non-luminnus  calorific  rays  might 
thus  bo  transformed  into  luminous  ones  yielding  all 
the  colours  of  the  spectrum.  This  passage  from 
the  non-luminous  to  the  luminous  condition  by  the 
intervention  of  a  refractory  body,  is  termed  calores- 
oeuce.  But  the  audience  was  reminded  of  the 
extension  of  tho  spectrum  boyond  the  risible  portion 
wile  of  the  violet  also.  These  other  invisible  rays, 
when  allowed  to  fall  on  certain  substances  -  the 
disulphatu  of  quinine,  for  instance— rendered  this* 
subsUuoes  luminous,  and  were  thereby  themselves 
rendered  visible.  This  change  is  termed  Hunn-s 
ccncc.  Many  beautiful  exiK-rinieut*  illustrative 
of  this  subject  were  performed.  The  phenomena 
of  phosphorescence  were  next  illustrated,  mention 
b-jing  made  of  Balnutiu's  luminous  paint,  aud  of 
more  or  less  unsuccessful  attempts  to  prevent 
colliery  accidents  bv  the  introduction  of  pho«' 
phoresoeut  lamps.  A  phosjih  orescent  butterfly  was 
greatly  admired,  l'assing  to  spectrum  analysis, 
Dr.  Tyndall  remarked  that  metals  and  their 
pounds  impart  to  ilamea peculiar  colours,  which  arc 
characteristic  of  those  metals,  as  was  exemplified  in 
the  instances  of  mercury,  thallium,  silver,  sodium, 
chloride  of  lithium,  and  chloride  of  strontian, 
the  identifying  bands  of  which  substances  were 
shown  upon  the  screen.  Hence,  since  we  had  ac- 
quainted ourselvca  with  the  bands  produced  by  nil 
known  metals,  new  bands  in  the  spectrum  were 
proof  of  the  presence  of  new  metal*  iu  the  flame, 
it  was  thus  that  the  founders  of  spectrum  analysis 
— Bunsen  and  Kirchhoff— discovered  rubidium  and 
caaium.  and  that  thallium,  with  the  superb  green 
band  the  audience  had  just  soon,  was  brought  to 
light  by  Mr.  Crookea. 

In  the  sixth  and  concluding  lecture,  Thollon's 
vivid  spectrum  was  again  thrown  upon  the  screen, 
and  the  lecturer  then  proceeded  to  illustrate  ex- 
perimentally  the  analogy  between  sound  and 
colour.   A  square  disc  of  brass  was  mode  to  give 
forth  notes  whose  pitch  from  the  lowest  to  the 
highest  was  marked  by  the  varying  lengths  of  the 
lines  caused  by  the  vibrations  of  tho  sand  strewn 
over  the  plate.    These  line*  were  termed  nodal 
lines.   Hie  difference  between  a  chorister  boy's 
shrill  voice  and  the  bass  tones  of  a  man  was  that 
the  nodal  lines  left  by  the  latter  were  longer.  The 
air,  which  was  the  medium  of  conveying  sound, 
might  be  compared  with  the  lumuiiforoua  ether 
pervading  all  space,  and  in  the  spectrum  the 
luminous  wares  were  found  to  lessen  in  length  in 
panning  from  tho  red  to  the  violet  ray.   The  ether's 
movement*  were  u adulatory ,  though  the  waves,  like 
them  of  water  in  the  chaotic  foam  of  tho  Niagara 
Falls,  a  view  of  which  was  thrown  upon  the  screen, 
might  cms*  and  rocroas  in  every  direction.  New- 
ton's emission  theory  was  first  opposed  by  the 
celebrated  astronomer  Huygheus,  and  the  no  less 
famous  mathematician  Enter,  and  no  scientist 
any  repute  now  upheld  Newton'*  conception  of 
light  a*  an  infinite  number  of  projectiles  impin 
upon  the  eye.  When  tested  by  the  facts,  that  n< 
Had  utterly  broken  down  ;  whereas  not  one  of  tin- 
facts  had  been  left  unexplained  by  the  undulatory 
theory.    It  accounted  for  all  the  phenomena  of  re- 
flection ;  for  all  the  phenomena  of  refraction, 
single  and  double;  for  all  the  phenomena  of 
diffraction  ;  for  the  colours  of  thick  plates  and  thin, 
a*  well  as  for  the  colours  of  all  natural  bodies.  It 
for  all  the  phenomena  of  polarisation,  as 
tpertmeutally  in  the  course  of  the 
for  all  those  chromatic  splendours  ox  - 
tainted  by  crystals  in  polarised  light.  Thousands 
of  isolated  facta  might  be  ranged  under  each  of 
the  undulatory  theory  accounted  for 
It  traced  and  illuminated  paths  through 
what  would  he  otherwise  the  most  hopeless  jungle 
of  phenomena  in  which  hnman  thought  could  bo 
entangled.   This  wa*  why  tlie  foremost  men  of  the 
ago  accepted  the  luininiferous  ether,  not  as  a  vague 
dream,  but  as  a  real  entity — a  substance  endowed 
with  inertia,  and  capable,  in  accordance  with  the 
rstatdished  laws  of  motion, of  imparting  its  thrill  to 
other  substances.     It  was  Dr.  Thomas  Young, 
Prof.  Tyndall  reminded  hi*  audience,  hi*  own 
predecessor  in  tho  chair  of  Natural  Philosophy  in 
the  Royal  Institution  in  the  first  year  of  the  present 
century,   who   finally  overthrew  tho  omission 
theory.    Young  never  saw  with  his  eyes  the  waves 
of  sound,  but  he  had  the  force  of  imagination  to 
picture  them,  and  tho  intellect  to  investigate  them 
And  he  rose  from  the  investigation  of  the  unseen 


,ves  of  air  to  that  of  tho  unseen  waves  of  ether, 
his  belief  in  the  one  being  little,  if  at  oil,  inferior  to 
bis  belief  in  tho  other.  Young  proved  that  by 
adding  light  to  light  darkness  could  be  produced, 
j  ust  as  by  superinducing  sound  upon  sound  silence 
could  result.  Light  thrown  on  water  was  accord- 
ingly quenched,  a*  the  lecturer  showed  by  a 
beautiful  experiment,  when  oil  of  turpentine  was 
cast  upon  the  surface.  The  explanation  given  was, 
that  by  the  action  technically  styled  interference,  tho 
light  reflected  from  the  upper  surface  deadened 
that  reflected  from  tho  lower.  Iridescence  was 
illustrated  by  reproducing  Newton's 
bubble  experiment,  and  the  same 
beautiful  ring. 
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LANTERNS  AND  SLIDES. 

T  cannot  bo  too  widely  known  that  the 
the  gums  on  which  the  picture  is  take 
rtant ;  that  it  must  be  three  and  a  quarter  inches 
nigh,  this  being  the  standard  adopted  in  all  coun- 
tries. The  length  of  the  glass  is  of  less  moment. 
The  French  slides,  for  instance,  are  three  and  a 
quarter  inches  high  and  nearly  four  inches  long  ; 
the  Woodbury  (and  American)  three  and  a  quarter 
inches  high  and  four  and  a  quarter  inches  long ; 
while  the  current  Kngtish  size  is  3{x3}.  The 
mount  is  of  less  importance,  but  it  should  invariably 
so  mask  the  picture  as  to  cut  off  all  clear  glass  at 
the  odges.  Inattention  to  this  materially  affected 
the  brilliancy  of  several  picture*  shown  tho  other 
evening. 

Unifomiitvin  size  and  shape  of  the  mask  or  mount 
is  hardly  to  be  expected.  All  subjects  do  not  look 
equally  well  in  a  square  mount.  Asa  general  rule, 
a  square  mask  with  the  corner,  re  in  It-  i  .  u»hi  .u- 
shaped),  two  and  three-quarter  inches  cither  way, 
or  a  trifle  wider,  is  tho  best  where  tho  subject  will 
permit  it.  It  is  better  that  the  four  corners  should 
be  rounded  rather  than  dome  shaped,  for  the  reason 
that  tho  condenser,  which  i*  found  most  efficient 
and  economical,  is  four  inches  in  diameter.  A 
ttle  must  be  allowed  for  the  mount  or  cell,  and  it 
will  then  bo  found  that  the  utmost  such  a  condenser 
will  illuminate  is  the  sue  I^have  mentioned.  Any 

considered  as  a  toy. 

Slides  of  the  highest  excellence  cam  bo  produced 
by  a  great  many  different  processes.  Two  qualities 
only  are  absolutely  essential  -viz.,  purity  of  the 
whites  aud  tr.uispareuee  of  the  shadows.  Those 
who  were  fortunate  enough  to  havo  shown  slides 
that  overling  with  which  they  were  satisfied  on  the 
screen  will  nave  a  standard  of  reference  by  which 
to  judge  tho  quality  of  other  subject*  ;  but  others 
who  ware  not  so  fortunate  may  be  glad  to  known 
how  they  can  judge  if  a  transparency  will  be 
effective  on  tho  screen. 

It  is  very  simple  and  absolutely  certain.  The 
two  essential  qualtities,  I  have  said,  are  purity  of 
tho  whites  anil  transparence  of  the  shadow*.  The 
first  con  only  be  judged  by  laying  the  unmounted 
slide,  face  downwards,  on  a  piece  of  white  paper. 
The  highest  lights  must  then  bo  pure  white.  If 
there  be  the  slightest  trace  of  fog,  throw  it  away  at 
once  ;  it  is  utterly  useless  as  a  lantern  slide.  Do 
not  attempt  for  a  moment  to  delude  yourself  with 
the  idea  that  with  the  limelight  a  little  filniiness 
will  not  matter.  It  is  absolutely  fatal  to  brilliancy 
with  either  lime  light  or  the  ordinary  oil-burning 
lantern.  When  lying  on  the  paper  tho  most  deli- 
cate tones,  which  held  up  to  the  light  would  bo 
almost  invisible,  will  ho  distinctly  seen.  If  they 
are  thus  seen  they  will  be  faithfully  shown  upon 
the  screen  ;  but  any  hard,  white  patches  thus  seen 
upon    tho    puper    will     bo    seen  just 

in  the  lantern,  like  some  we  saw  the 
other  evening,  when  sun-lit  roads  and  trees  looked 
f  they  were  powdered  with  snow,  and  were  by 
some  actually  imagined  to  be  so.  On  the  paper 
verv  nearly  nil  the  half-tones  should  be  elrarly 
visible—  not  all  tho  detail  in  the  shadow* :  if  so,  the 
picture  on  the  screen  will  bo  poor  and  weak 

Tho  final  examination  of  the  slide  must  bo  done 
by  transmitted  light ;  and  this  is  best  done  in  the 
evening  by  one'*  ordinary  lamp.  I  find  nothing 
better  than  the  opal  globe  of  a  bilber  lamp.  After 
it  ha*  been  alight  for  some  time  the  eye  has  become 
accustomed  to  it — judgment  far  more  easily  effected 
with  s  comparatively  uniform  light  than  by  dav- 
light,  which  varies  so  much.  The  details  in  the 
almdows  which  were  confused  when  lying  on  the 
white  paper  must  now  be  clearly  visible  against  tho 
opal  globe.  It  should  bo  a  moderately  vigorous 
picture,  full  of  detail  in  the  shadows.  If  the  slide 
will  stand  these  two  tests  it  will  give  a  perfect  pic- 
ture on  the  screen  with  any  lantern  and  any  light. 
No  greater  mistake  can  lie  made  than  to  suppose 
that  a  denser  slide  is  required  for  lime  light  than  for 
oil  light.    A  good  ono  u  equally  good  with  either. 

And  now  as  to  tone.  This  is  to  a  great  extent  a 
matter  of  taste,  and  I  venture  to  sav,  of  com- 
paratively little  moment  Kxir-rts  were  probably 
struck  with  the  great  variety  of  tone*  of  the  slide* 


exhibited  at  tho  recent  meeting ;  but  I  douU  if, 
great  us  the  range  was,  any  would  have  failed  to 
thoroughly  please  on  occonnt  of  its  lone  betngcithcr 
too  warm  or  too  cold,  if  otherwise  harmonious.  It 
was  a  point  which  I  was  particularly  watching,  and 
judging  from  the  nnpUuw  with  which  the  various 
pictures  were  greeted,  tone  had  very  little  to  do  with 
»• 

Colouring  is  unquestionably  a  mistake.  It  is  so 
nearly  impossible  tor  the  minute  details  of  a  photo- 
graph to  be  accurately  coloured  that  the  expense 
of  really  effective  colouring  put*  it  quite  out  of 
the  reach  of  the  ordinary  tax-payer,  and  inferior 
colouring  is  out  of  the  question  with  such  an  optical 
arrangement  as  wo  had,  where  every  slip  of  the 
brush  or  impurity  of  tho  colour  is  prominently 
brought  out  a*  a  blotch  on  which  the  eye  m/ffli 
itself.  I  have  always  found— and  hut  week's 
meeting  was  no  exception— that  good  slidrs  are 
gladly  welcomed,  uncoloured.  However,  as  there 
is  a  demand  for  coloured  slide*,  I  must  add  one  word 
of  advice  on  tho  subject :  let  the  slide  be  a  good  one, 
to  begin  with ;  no  colouring  will  improve  a  bad  one. 
If  the  colours  arc  not  transparent  they  ore  useless 
for  lantern  work  ;  aud  if  they  arc  transparent  they 
will  not  obscure  the  shadows.  If  the  slide  be  of 
a  proper  depth  of  toue  before  colouring  —  well, 
you  may  not  spoil  it. 


I 


MR.  ESPIN'S  DOUBLE  STAR  NEAR 
16  AURIGJE* 

N  the  last  editiou  of  Webb's  "  Celestial  Objects  " 
(page  238),  a  multiple  star  is  noted  near  10 
Aurigie  (O  £  103),  which  was  discovered  by  Mr. 
Espin.  As  no  measure*  of  the  components  were 
given,  I  looked  it  Mp  with  the  lHjin.of  the  Dearborn 
Observatory  in  tho  early  part  of  this  year  for  the 
purpose  of  ascertaining  the  exact  position,  and 
making  some  measures.  The  principal  star  was 
identified  as  D.M.  (Mr),  1005,  Weiaso  V.,  'JO,  the 
magnitude  in  the  first  catalogue  being  8  0,  and  in 
tbo  second  »•».  This  is  32s.  following  10  Auriga- . 
and  W  north.  The  two  principal  stars  were 
measured  on  two  nights  as  follows : — 

P  s  11-0*   D  =  13-90    8"> . .  0  0  18S2  -239 
8-0  14IW   85..  9-0  244 

The  doublo  companion  meutionod  in  Webb  is 
about  78  distant  Irom  tho  principal  star,  in  the 
direction  of  1G9-23.  Both  nights  were  too  ho* v  to 
measure  the  faint  star*  satisfactorily,  but  the  dis- 
tance between  them  appeared  to  lie  about  5  ,  and 
the  magnitudes  11-5  and  1 1  -5  (Struvc's  scale) . 

In  searching  for  this  group,  two  new  pairs  were 
found  in  the  immediate  vicinity,  which  maybe 
mentioned  in  this  connection.  These  stars  ore  No*. 
880  and  887  of  my  last  catalogue  of  new  stars,  now 
in  tho  hands  of  the  Royal  Astronomical  Society. 
Tb*  first,  as  a  wide  triple,  is  X  687,  but  Strove 
failed  to  notice  that  oae  of  the  stars  he  measured 
was  itself  a  close  pair.    The  following  are  his 
measures,  and  my  own  for  comparison,  of  the  old 
stars,  and  a  single  observation  of  tho  new  pair : — 
2   AB     G7  G'    17  17  8-2  ..9-0  1829-24 
17  51  8  ft  ..8-6  1882-23 
4H-73  91!  1829-24 

48-48  8-7 
090  8S..10-0 


AC 


68-5 
153-5 
MM 


*d  by 


H 
2 

$  CD 

There  does  not 
in  tho  old  companions. 
Webb  ou  page  241. 

The  other  new  pair  is  somewhat  similar  to  th- 
ane just  given,  but  the  components  are  smaller,  and 
therefore T  perhaps  more  difficult.    The  following 
ore  the  results  of  moosum  on  two  nights  :— 
AB    194»'    I1W   90.. 10-5  1882-22 
AC     332-8  10-50  12  1882-24 

There  is  another  very  faint  companion,  similar  to 
C  in  magnitude  and  distance,  in  the  direction  of 
about  109'  from  the  principal  star.  This  U  the 
larger  of  a  small  cluster  of  minute  r*~ 

These  pairs  will  bo  easily  found 
tive  position*,  which  are  as  f 

O  Z  103    5h.  10m.  37*. 


•  Extracted  fnvm  a  paper  by  Mr. 
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Chicago,  Dec.  10, 1882. 


CUTTING  STEEL  WITH  A  WET  IRON 
DISC. 

CORRESPONDENT  of  the -4 »»rri«m  .V*-Ais- 
wr,  Mr.  O.  E.  Steuffer,  of  Stroudsburg.  i'.i  . 
write*:— "I  am  now  building  a  very  large  pulp- 
engine  for  the  Chemical  Pulp  Co.,  of  ti a* place.  The 
fly-bars  aro  madcof  homogeneous  steel  4in  wide  and 
Jin.  thick,  each  requiring  a  slot  at  both  end*  2|ta. 


A! 


•  Itea.l  at  a  I 
roicsl  Soek-tjr. 
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deep  and  lin.  wide.  AH  this  not  new,  bnt  how  I 
made  the  slot  may  be  of  inten  at  to  at  leant  nmii 
of  your  reader*.  '  I  did  ru  follows :  First,  I  drilled 
on  inch  hole  2Jin.  from  the  cud,  I  then  took  out  my 
emery  wheel  and  pat  in  its  place  a  disc  12in.  dia- 
meter. No.  14  sheet  iron  ("cant  Jin.  thick),  I  also 
made  a  table  with  a  gauge  to  rest  the  fly-bar*  upon, 
with  a  lever  nt  back  end  to  press  the  bars  to  be 
slotted  against  the  revolving  disc.  I  rondo  two 
■Iota  at  each  end  with  wheel,  cutting  to  the  hole. 
I  cut  them  nt  the  rate  of  a  trifle  over  4in.  per  min- 
ute (made  IS  cuts  in  ten  minutes)  ;  1  alio  found 
that  when  I  ran  the  edge  of  the  disc  in  water  it  rut 
twice  a*  fast  as  when  I  ran  it  dry.  The  speed  of 
the  disc  was  2.S0U  revolutions.  1  think  a  higher 
speed  would  haTe  done  quicker  work,  but  I  could 
not  speed  it  any  higher  without  making  changes  in 
my  pulleys,  wliich  I  did  not  care  to  do  as  it  worked 
very  satisfactorily  as  it  was." 


SCIENTIFIC  SOCIETIES. 

ROYAL  ASTRONOMICAL  SOCIETY. 

rPHE  January  meeting  was  held  at  the  Society's 
JL  Room*  at  Burlington  House,  on  Friday,  the 
12th  iust.,  E.  J.  Stone,  Esq.,  President,  in  the 

chair. 

Amongst  the  presents  announced,  the  President 
mentioned  that  Dr.  I'eUm  luid  sent  a  series  of 
zodiacal  charts,  taking  in  stars  down  to  the  14th  and 
lith  magnitudes.  Dr.  Peters  had  prepared  these 
chart*  for  his  use  in  the  discovery  of  minor  planets, 
and  had  now  published  them  at  his  own  expense. 
The  President  also  drew  attention  to  some  beautiful 
photographs  of  the  Great  Comet,  which  had  beeu 
taken  by  Mr.  (Jill,  at  the  Cape  of  Good  nope,  with 
un  ordinary  photographic  camera,  mounted  equa- 
torially,  and  driven  by  clockwork.  Tbo  photo- 
graphs show  a  large  number  of  small  stars  iu  the 
n-gmn  of  the  Comet,  as  well  as  a  great  d«il  of 
detail  in  the  structure  of  the  tail.  Tho  President 
invited  Mr.  Hind  to  express  hi*  opinion  with  regard 
to  Dr.  Peters'  charts. 

Mr.  Hiud  said :  Tho  work  of  Dr.  Peters  in  pre- 
paring these  twenty  charts  must  have  Iwen  a  very 
long  and  arduous  oue.  I  have  myself  done  a  littlu 
work  of  tho  kind  when  I  wa*  searching  for  minor 
planets ;  but  I  only  made  my  chart*  so  as  to  inrludo 
stars  of  the  11th  magnitude.  I  have  some  idea, 
however,  what  the  work  must  hare  been,  when 
carried  so  far  as  to  include  stars  of  the  Hth  mag- 
nitude. Dr.  Peters  mentions  that  he  has  done  the 
whole  of  the  observing  and  drafting  himself,  and 
that  he  is  about  to  publish  the  chart*  at  his  own 
expense,  for  gratuitous  distribution.  However 
honourable  that  may  be,  I  think  it  is  a  mistake, 
as  charts  of  thus  kind  soon  get  damaged  by  use,  and 
if  gratutuitously  circulated,  they  will  fall  chiefly 
into  the  hands  of  those  who  happen  now  to  be 
engaged  on  the  same  kind  of  work,  and  by -and -by 
they  will  become  very  scarce.  I  therefore  hope 
that,  if  Dr.  Peters  is  going  to  publish  tho  charts,  he 
will  give  us  tbo  opportunity  of  purchasing  as  many 
copies  as  we  like. 

Mr.  Glaishrr:  We  have  a  number  of  small 
papers  on  olwervation*  of  the  Transit  of  Venus, 
made  by  the  Rev.  S.  .7.  Johnson  at  Marseille'*, 
Mr.  F.  Brodio  at  Fernliill,  in  tho  Isle  of  Wight, 
Podra  Dtnza  of  Mnnenliere,  Mr.  GUI  at  the  Cnpe 
of  Good  Hope,  Mr.  J.  1{.  Walker  at  Antigua,  and 
Mr.  Horner  at  Bath. 

The  President  said :  These  miscellaneous  papers 
will  nil  be  published  ;  it  is  difficult  to  estimate  their 
•.alar  till  tfiey  are  printed.  Wo  havo  tho  pleasure 
of  seeing  amongst  us  this  evening  one  of  the  most 
distinguished  of  our  foreign  associates.  Prof.  Simon 
Xewcomh,  who  ha*  recently  returned  from  tho 
Cape  of  Good  Hope,  where  he  has  been  to  observe 
the  Transit  of  Venus.  It  is  probable  that  ho  will 
be  able  to  give  us  some  information  with  regard 
to  it. 

Prof.  Xewcomb  said:  Mr.  President,  the  rule 
imposed  by  your  own  Government  and  ours  on  the 
members  of  tho  different  expeditions,  prohibit* 
them  from  publishing  their  observations  in  advance, 
so  tluit  I  cannot  make  any  formal  communication 
a*  to  the  results  obtained,  to  the  Society.  At  the 
same  time  it  may  be  interesting  to  tho  Society  to 
hear  a  general  statement,  such  as  wo  arc  allowed 
to  give.  It  is,  perhaps,  known  to  members  of  this 
Society,  that  I  am  not  amongst  thoso  who  lav  great 
stress  on  the  observations  of  the  Transit  of  Venus 
a*  a  mean*  for  dutcnniniiig  the  Solar  (nrallax.  I 
do  not  know  that  my  ideas  differ  greatly  from  those 
generally  accepted  us  to  the  absolute  amount  of 
error  to  which  such  observations  are  liable  ;  but  I 
think  that  there  are  other  much  more  accurate 
means  of  determining  the  parallax,  snch  as  mea- 
suring the  velocity  of  light,  ou  which  I  have  b"cn 
engaged  for  the  last  three  years.  Accordingly, 
about  a  year  and  a  half  ago,  when  the  question 
wo*  raised  whether  expeditions  should  lie  sent  out 
to  observe  thi*  Transit,  I  gave  it  as  my  opinion, 
that  while  we  ought  to  make  preiKirotiiuis  tor  the 
observation  of  tho  transit  within  cur  own  country 


— where  tho  whole  transit  would  be  visible — it 
would  uot  be  worth  while  to  send  out  foreign  ex- 
peditions, my  idea  being  that  the  principal  object  of 
tho  observations  would  bo  to  obtain  accurate  data  for 
the  position  of  Venus.  When,  however,  the  opinion* 
of  all  astronomers  were  compared,  it  was  found 
that  I  was  iu  a  minority,  not  of  one,  nor  of  two, 
but  all  tho  rest  were  unanimously  in  favour  of 
sending  out  expeditions,  and,  when  the  expedi- 
tion* were  finally  organised,  I  volunteered  to  take 
charge  of  one  party,  because  it  is  my  intention  to 
attempt  a  general  discussion  of  all  the  observa- 
tions, ui  view  of  the  very  great  diversity  of  descrip- 
tion which  observers  hare  given  as  to  the 
phi-riomrua  observed.  I  wished  to  see  for  myself, 
under  the  most  favourable  circumstances,  what  the 
Transit  really  was,  and  what  phenomena  were 
really  exhibited.  I  knew  the  climate  of  South 
Africa  was  rather  favourable  in  December;  but, 
until  I  got  there,  I  had  no  idea  how  dear  it  was. 
Mr.  GUI  advised  mo  to  go  to  Beaufort,  some  300 
uiih*  inland,  wl.,  re  cloudy  weather  is  almost 
unknown  in  December ;  but  I  heard  rumours  of 
frequent  clouds  <>f  dust  and  afternoon  thunder- 
storms there,  and  thought  it  better  to  secure  a 
position  not  so  distant,  where  the  weather  might  be 
risked  for  better  general  conditions.  I,  there- 
fore, chose  Wellesloy,  about  45  muVs  to  the 
north-east  of  Capo  Town,  where  I  found  an 
American  female  seminary,  tho  grounds  vf  which 
afforded  mo  a  position  where  f  could  have  that 
seclusion  which  is  absolutely  necessary  for  observa- 
tions. Un  the  morning  of  the  Transit  tho  sky  was 
somewhat  clouded :  but  tho  weather  imiirovcd,  and 
I  think  that,  during  the  hours  of  the  Transit, 
which  commenced  about  three  o'clock,  tho  defini- 
tion of  the  Sun  was  as  lino  as  I  have  ever  seen  it  in 
my  life.  There  waa  but  one  physical  phenomenon 
that  was  worthy  of  uote,  and  tluit  wa*  so  well 
marked  that  it  could  not  escape  anyone :  it  was  a 
line  of  light  that  surrounded  the  dark  hemisphere 
of  Yeiiu*,  which  waa  off  the  sun.  I  looked 
very  carefully  before  first  contact,  to  see  whether  it 
was  possible  to  see  Venus  projected  upon  the 
corona :  but  I  wa*  unable  to  see  any  sigu  of  the 
planet  until  it  hail  actually  entered  upon  the  sun's 
disc.  When  it  was  luiif -way  on,  it  appeared  as  if 
a  piece  of  the  sun  had  been  sharply  cut  out  with  a 
knife;  and  the  line  of  light  which  has  been  described 
by  so  many  observers,  and  wliich  I  had  looked  for 
in  raiu  before.  Iiegan  to  show  itself ;  but  it  was 
not  continuous  all  round  tho  planet.  On  the  con- 
trary, it  was  only  seen  at  certain  points.  As  the 
internal  contact  approached,  I  found  that  tho  line 
of  light  slowly  became  brighter;  and  for  some 
seconds  before  internal  contact,  it  was  nuite,  con- 
tinuous, and  was  seen  as  a  tine  arc  of  light  joining 
tho  cusp*  of  the  sun.  It  wa*  so  bright  that  it 
somewhat  interfered  with  one's  judgment  in  deter- 
mining the  time  when  the  solar  cusps  met.  The 
cusps  were  somewhat  bluuted  or  spread  out  by 
irradiation,  whereas  tbo  line  of  light  around  the 
planet  was  narrow  and  sharp,  I  observed  the  cusps 
gradually  dissolve  into  this  line  of  light ;  and  for  a 
period  of  five  seconds,  there  wa*  a  certain  hesita- 
tion, in  ray  mind,  as  to  the  character  of  the  pheno- 
mena, and  whether  the  true  geometrical  contact 
hail,  or  had  not,  taken  place.  After  that  five 
seconds,  the  light  began  to  How  in  on  either  side 
with  great  rapidity;  and  after  that  I  did  not  notice 
anything  like  a  shade  or  ligament  joining  the 
planet  and  the  sun's  limb. 
The  President :  I  am  sura  we  have  listened  with 
interest  to  the  remarks  of  Prof. 


great  pleasure  anil  intci 
Xewcomb  ;  and  if  the 


with  anything  like  the  accuracy  he  has  indicated— 
viz.,  to  within  two  or  three  seconds— we  may  hope 
to  get  very  accurate  result*  from  tho  observations. 
But  a  great  number  of  the  observnr*  do  notice 
something  like  a  shade  or  ligament,  and  it  is  a  per- 
sistent kind  of  phenomena  which  they  hold  on  to  ; 
but  so  long  as  they  carefully  describe  what  they  see 
so  as  to  enable  us  to  judge  when  the  geometrical 
contact  took  place,  I  believe  that  their  obsci 
will  give  us  a  very  reliable  method  of  " 
tlu;  solar  parallax. 

Mr.  Kiiobel  read  a  paper  by  Prof.  Longlcy  on 
"  Utocrvatious  of  the  Transit  of  Venus,  as  observed 
at  the  Allegheny  Observatory."  Tho  paper  was 
accompanied  by  a  drawing  showing  the  lute  of  light 
with  a  patch  of  increased  brightness  on  one  side, 
and  a  minute  stellar  point  in  tho  midst  of  the  patch 
of  light,  which  shone  with  great  brilliancy. 

rof.  Langle'y's  draw- 


ing very 
had  seen. 

Mr.  Homer,  who  had  observed  the  transit  near 
Batli,  saiil  that  the  sketch  did  not  quite  represent 
what  he  had  seen.  He  bail  noticed  a  hazy  patch  of 
light  which  seemed  to  extend  over  the  body  of  the 
planet  to  a  third  of  a  radius  from  tho  limb.  In 
Prof.  Langley's  drawing  the  patch  of  light  extended 
inwards  over  tho  body  of  the  planet  to  a  distance 
of,  perhaps,  an  eighth  of  a  radius  within  the 
limb. 

Mr.  Knobcl  read  a  paper  by  Mr.  Hopkins,  on 
observations  of  tho  great  comet  (4),  18)i2,  mode 
with  a  Sin.  telesco|K!  at  Dolstouc.  Ho  described 
the  tad  of  tho  comet  as  broader  toward*  it*  cx- 


I  tremity  and  fainter  on  it*  northern  than  on  iu 
southern  edge. 

Fmf.  J.  C.  Adams  was  called  upon  to  read  a  note 
on  William  Ball's  observation  of  Saturn's  Ring. 
I  Ho  said— In  the  first  volume  of  the  Tkikaophical 
TrwiMxtini;  a  brief  account  is  given  of  an  obser- 
vation of  Saturn,  made  by  Wm.  Ball,  at  Mainhcad, 
near  Exeter,  in  the  year  1G65.  In  a  few  copies 
of  tho  volume  this  account  is  illustrated  by 
a  figure  in  which  the  external  boundary 
of  the  ring,  instead  of  being  elliptic  in  form,  ho* 
two  blunt  notches  or  indentation*  ut  the  extremi- 
ties of  it*  minor  axis.  The  plate  is  wanting  in  by 
far  the  larger  number  of  copies.  It  may  be  safely 
asserted  that  no  telescope  capable  of  showing 
Saturn's  Ring  could  hare  exhibited  it  in  this  form, 
and  if  the  above  figure  faithfully  represents  what 
Wm.  Ball  saw,  it  shows  ho  was  an  inaccurate  and 
careless  observer,  or  that  he  waa  provided  with  very 
I  inaccurate  instrument*.  On  the  other  hand,  wo 
I  have  a  remarkable  proof  that  he  wa*  a  careful  and 
I  assiduous  observer.  Huygens,  in  his  collected 
works,  repeatedly  appeals  to  Ball's  observations  in 
England  in  confirmation  of  hi*  own,  and  it  is  clear 
that  Huygens'  had  in  his  possession  drawings  made 
by  Ball,  which  represented  tho  various  appear- 
ances of  the  planet  from  IfiiO  to  166(1,  and  thut  he 
had  carefully  compared  them  with  thoso  ho  bad 
himself  taken.  Having  mentioned  tho  dark  band 
he  had  observed  ou  the  disc  of  Saturn 
at  tho  time  when  the  remainder  of  the 
ring  wa*  invisible,  he  quote*  a  letter  from 
Dr.  Wallace,  in  which  reference  i*  made  to 
tiii*)  band  having  been  observed  by  Ball.  Thi*  was 
before  the  publication  of  Huygeu*'*  book.  Huy- 
gens note*  the  fact,  and  says  that  ho  himself  did 
not  claro  to  represent  the  phenomenon  other  than  it 
was.  Iteea-.esc  it'  he  ih  ]  hi  uu^L:  he  i>  it.  -  te<l  hy  the 
English  observer.  This  judgment  by  so  competent 
an  authority  a*  Huygens  loaves  no  doubt  as  to  tho 
merit  of  Bull'*  observation*.  In  order  to  see 
whether  any  other  light  could  be  thrown  on  the 
subject,  I  havo  recently  taken  an  opportunity  of 
consulting  the  manuscript*  in  the  Roval  Society, 
and  I  find  a  letter  in  William  Ball's'  own  hand, 
dated  the  14th  of  April,  ICod,  in  which  ho  mentions 
that  the  observations  were  made  with  a  tele- 
scope of  38ft.  in  length,  and  with  an  «yepieco 
of  two  lenses,  and  partly  with  another  tele- 
scope of  12ft,  focal  length  ;  and  in  a  post- 
script to  the  letter,  he  gives  a  small  pen- 
and-ink  sketch  of  Saturn  as  it  appeared  in 
loGG,  and  he  mentions  that  the  same  upjtearance 
wa*  presented  bv  the  planet  in  ISM.  In  this  figure 
the  external  boundary  of  tho  ring  is  formed  of  a 
regular  oval,  without  any  notch  or  other  irregti- 
L'lnlies.  and  no  aliuwii  t-  mad'  t*>  the  difTeseut 
uppearaiice,  which,  uccordiug  to  tho  J  hihwp/ttral 
Trantattiont,  tho  planet  presented  in  loba.  The 
letter  of  Ball,  on  which  tho  paper  in  tho  PAifc- 
nykical  Tran*<uiiOtu  is  founded,  is  not  to  bo  found 
in  tho  archives,  but  there  is  preserved  a  |«per 
cutting  representing  the  planet  and  it*  ring,  which 
is  of  the  figure  represented  in  the  engraving  in  tho 
I'kilowphual  Trantaetuau.  The  defect  in  the 
paper  cutting,  I  (upuoee,  might  have  arisen  from 
the  paper  having  been  folded  first  in  the  direction 
of  the  minor  axis,  and  then  in  tho  direction  of  the 
major  axis,  so  that  only  a  quarter  of  tho  ellipse  had 
to  bo  cut  and  through  want  of  core  the  notch  wa* 
formed.  I  imagined  that  tho  writer  of  the  article 
took  the  paper  cutting  to  be  correct,  and  when  it 
was  found  that  the  figure  was  erroneous  the 
engraving  wo*  cancelled ,  and  that  account*  for  only 
a  few  of  tho  volume*  containing  a  copy  of  the 
engraving.  The  other  figures  on  the  plate  were 
represented  in  a  few  of  the  volumes  and  the  fact 
that  these  were  repeated  is  a  prett  v  clear  proof  that 
the  cancelling  of  the  piste  of  Bull's  drawing  took 
place  designedly.  I  find  no  evidence  that  Ball, 
any  more  than  Huygens,  had  noticed  any  indica- 
tion of  the  division  of  the  ring,  and  th« 
has  derived  for  tho  observation  seems  to  1 
from  a  i 


Endowments  at  the  French  Academy.— 

Each  member  cf  tho  lustitut  receives  an  official 
salary  of  l,.'i00fr.  When  full,  the  lustitut  ha*  22S 
members,  being  G8  for  the  Academic  des  Sciences, 
and  10  for  each  of  tho  other  four  branches.  The  totn  1 
grant,  therefore,  on  this  account  would  amount  to 
nearly  £14,000  a  year.  And  there  are  not  a  few 
extra  items.  The  members  of  the  Academic  Fran- 
cois* receive  a  payment  for  attendance  cr  "  jeton  do 
presence,"  which  raises  their  salary  to  5,00ufr. 
Five  of  their  body  charged  with  the  secular  com- 
jiilation  of  the  dictionary  get  an  additional  l.aOO'r. : 
those  who  are  engaged  upon  a  history  of  French 
literature  get  2.4l<Ofr. ;  four  members  of  the  com- 
mission of  medals  get  SOOfr.  each ;  and  'j.nWfr.  is 
allotted  for  a  dictionary  of  tine  arts.—  The.lemlmy. 

Thehe  are  now  H2I>  j  miles  of  water-mains  for  the 
supply  of  London,  which  are  constantly  charged. 


Ofth  c*e  tho  Now  River  Company  has  214  i 
Lambeth.  I36f ;  Southwark  and' Vauxhall,  117; 
West  Middlesex,  So} ;  Kent,  85 ;  East  London,  bi ; 
Chelsea,  67  ;  and  Grand  Junction,  U7*.  r  " 
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SCIENTIFIC  NEWS. 

FIVE  complete  observations  of  Barnard's 
comet  ie  18S2)  have  Iss-n  secured  by  Sir. 
Gill  at  the  Cape  between  Nov.  11  and  30,  so  that 
it  nuiiils-rof  places  taken  during  about  twenty 
days  ufter  perihelion  will  be  available  for  calcu- 
lations. 

The  Sidrrtal  Mrttmjrr  for  thi*  month  contains 
n  number  of  report*  from  observer!  of  tho  Transit 
..f  V.  nus  in  different  part*  of  the  United  States. 
1'rol.  Frisby,  using  the  20in.  equatorial  of  the 
Washington  Observatory,  failed  to  see  any  black 
drop  ur  irregularity  whatever — only  true  geome- 
trical contact.  Prof.  11.  L.  Smith,  o'f  Hobart  Col- 
lege, New  York  State,  reports  the  black  drop  Ree41 
distinctly  at  third  contact :  but  contacts  three 
and  four  aero  observed  through  flying  cloud*. 
Mr.  Purnham  and  IVof.  Hough  at  Dearborn 
observatory  report  no  black  drop,  but  tho  atmo- 
sphere of  Venus  caused  a  haziness  at  the  point  of 
(  intact.  C.-ipt.  Sampson,  at  Washington,  saw 
the  black  drop  at  en<l  of  third  contact.  Prof. 
K.  C.  flickering,  of  Harvard,  makes  no  inention 
of  the  black  drop,  but  savs  that  spectroscopic  ob- 
servation showed  no  peculiarity  in  Uu;  apes-trum  id 
Venus.  Prof.  C.  A.  VounR,  observing  at  liince- 
ton  with  the  23in.  equatorial,  says  the  plain  t's 
atmosphere  was  conspicuous  as  a  delicate  halo 
around  its  disc  between  the  first  and  see-ond  con- 
tacts, and  spectroscopic  observations  show-id  tin- 
mistiikably  the  presence  of  water-vapour  in  the 
plant  t's  atmosphere. 

Prof.  Huxley  has  been  appointed  Hide 
Ijpeturer  at  Cambridge  during  the  present  year. 

The  thirty-sixth  annual  general  meeting  of  the 
Institution  of  Mechanical  Engineers  will  In- hold  on 
Thursday  and  Friday  next,  at  25,  Great  Geurgc- 
street,  Westminster.  The  following  papers  will 
lie  read  and  discussed :  "  ib-port  on  the  Hardening 
of  Steel."  bv  Prof.  P.  A.  Abel.  F.R.S. ;  "On 

tho  UoUxmkr  Hipidity  of  Temp**)  Steel,"  by 
Prof.  1).  K.  Hughes,  F.K.S.,  ••  i>n  tho  Working 
of  Llu*t  Furnaces,  with  sp#s  id  referenc  e  to 
the  Analysis  of  the  Escaping  Oases,"  by  Ml. 
Charles  Cochrane,  Vice-President ;  "  On  tnc  St. 
(ii  it  hard  Tunnel,"  by  Heir.  E.  Wendelstein  ; 
and  "On  the  Strength  of  Shafting  when  ex- 
posed both  to  Torsion  and  End  Thrust,"  by 
Prof.  A.  O.  Grccnhill. 

Under  the  auspices  of  the  Society  f.>r  the  Ex- 
tension of  University  Teaching,  a  course  of  ten 
lectures  on  electricity  will  be  given  bv  Mr.  T' 
YV.  Waghorn,  U.S.,  in  St.  Judo's  Schoolroom. 
Whiteciiapel,  on  Tuesday  evenings,  at  8. IS, 
The  first  lecture,  which  was  fr<->-,  was  given  last 
Tuesday ;  the  others,  to  which  a  nominal  fee 
admits,  will  be  followed  by  a  class,  in  which  the 
lecturer  will  answer  questions  and  explain  any 
difficulties  hisaudienco  miiyexjierienco.  Thehon. 
sec*,  are  Mr.  P.  Pogcrs,  62,  Nichol*»-*treot, 
MUe  End.  E.,  and  Mr.  A.  Milncr.  54,  Clavcr- 
ton-strcs  t.  S.W.  The  lectures  will  be  freely 
and  wiil  bo  made   intelligible  to 


"  Hero,  There,  and  Everywhere,"  will  be  given 
bv  Major  Ueorge  Venter.  Feb.  9th,  K.  It. 
hnohel,  Esq.  {sec.  H.A.S"),  "The  Sun  and  his 
Family,  with  a  Glance  at  other  Sun*." 

While  cremation  is  certainly  the  most  direct 
and  effectual  way  of  remedying  the  insalubrity 
cemeteri.*,    there    is,  naturally,   a  strong 


Mr.  W.  T.  Rashford,  hon.  see.  of  the 
Edinburgh  Photographic  Society,  sends  us  a 
photograph  taken  by  Mr.  Frank  Moffat  by  moon- 
light, the  illumination  so  weak  that  kin[m  had  to 
bo  placed  in  the  windows  in  order  to  focus  the 
image.  The  photograph  shows  a  house  and 
trees  very  distinctly,  and  tho  line  of  demarcation 
between  a  lawn  and  a  piised  Innk— Iwth  grass- 
is  clearly  distinguishable.  A  paper  read  before 
tho  above-named  Society  gives  full  details  of  the 
process.    It  will  shortly  be  published. 

The  A'ienna  Electrical  Exhibition,  postponed 
last  year  on  account  of  the  Munich  Exhibition, 
is  to  1«-  held  during  August,  September,  and 
Oct aW  next.  No  prizes  will  bo  awarded,  but  a 
commission  will  be  ap|>oiutod  to  test  tho  machines 
and  appliances  in  co-operation  with  tho  ex- 
hibitors. All  applications  must  be  in  the  hands 
of  the  managing  committee,  Vienna,  I.,  Walltuieh- 
gasse  !>.  on  or  beforo  the  1st  of  March  next,  and 
all  exhibits  must  bo  in  place  and  fixed  by  the 
15th  of  July. 

The  following  gentlemen  have  promised  to 
deliver  popular  lecture*  with  lantern  illustration* 
at  the  leiyal  Victoria  Coffee  lLall  on  Friday 
evenings  at  9  o'clock.  Jan.  I9lh,  Win.  I»mt 
Carpenter,  Esq.,  II. A.,  F.C.S.,  on  "  The  Tele- 
phone.  an<I  How  to  Talk  to  a  Man  100  miles 
Awav."  Jan.  26th,  C.  A.  V.  Convbeare,  Esq., 
"On  Pompeii."  Feb.  2nd.  a  i/ugic- Lantern 
Entertainment  (instead  of  a  lecture}  entitled 


>f 

body  of  sentiment  against  it.  In  view  of  tins" 
Dr.  Alex.  Mayer  proposes  in  It  Grme  Ctvil,  a 
mode  of  burial  which  offers  various  advantage.*. 
For  wooden  coffins  he  would  substitute  glass 
ones;  the  gloaa thick  and  opaque,  and  hermetically 
closed  with  a  silieated  mastic  as  inalterable  as 
the  glass.  So  inclosed,  bodies  would  give  out 
neither  gases  nor  liquids,  and  would  have  no 
injurious  effect  on  tho  public  he  ,1th,  Tho  body, 
moreover,  might  be  preserved  indefinitely  from 
deenmpoeition.  by  substitution  of  an  antiputrid 
gaseous  atmosphere,  under  suitul  le  pressure,  for 
the  air  contained  in  tlie  coffin.  1  or  this  purpose, 
two  tuhulurcs  would  lie  added,  ono  for  entrance 
of  the  gas,  the  olhi  r  for  exit  of  1  he  air.  If  car- 
bonic acid  were  used,  tho  difference  of  density  of 
that  gas  and  air  would  render  the  operation  very 
easy.  This  mode  of  preservation,  it  is  claimed, 
would  present  all  the  advantages  of  embalming, 
without  mutilation  or  groat  expense.  Glass  coffins 
would  allow  of  deferring  burial,  as  is  sometimes 
desirable  ;  in  the  caso  of  death  during  a  voyage, 
the-  My  need  not  l>e  consigned  to  the  sen]  but 
kept  till  arrival. 

That  nuasles  is  a  disease  of  parasitic  nature, 
has  been  held  by  Hi  rr  Tscharncr,  who  found  a 
small  organism  in  the  urine  of  persona  having 
scarlatina,  and  the  same  in  case*  of  measles  and 
diphtheria.  M.  Le  Pel,  however,  ho*  lately 
found  a  vibrion  ]»euliar  to  measles;  it  is  a 
short,  slightly  curved  rod,  highly  refringenl,  and 
very  slow  in  movement.  Its  sjiorcs  are  hold  in  a 
pouch  of  dnid  protoplasm,  which  gradually  dis- 
apjsiirs.  Usually,  these  vibrions  app«sir  in  the 
untie  and  during  a  few  days  at  first ;  they  dis- 
appejir  when  the  fever  comes.  In  one  cas.' 
another  (s'cnrrence  of  spores  was  ediserveil  on 
the  thirty-fifth  day  in  an  adult,  and  tho  vibrion 
jsTsisteil.  To  have  an  idea  of  the  intensity  of 
the  disease,  it  is  well  to  examine  tho  urine  inune 
diatcly  after  emission.  Again,  vibrions  wen 
found  in  the  skin  at  (he  time  of  desquuuutioi 
(aoaling).  M.  Ee  1V1  culti\'utod  the  organism  in 
u  mixture  of  urineand  bouillon,  and  injes-ted  somt 
of  the  liquid  into  a  guinea-pig.  The  animal  was 
not  inconvenienced ;  but  on  the  tenth  .biv  thin 
vilu  ions  were  noticed  in  its  urine ;  they  disap- 
penred  on  the  twelfth. 

The  sowing-machine  industry  shows  rapid 
growth.  There  are  in  Germany  62  manufac- 
tories, with  a  totid  capital  of  25  million  marks 
(say,  £  1,750,000).  In  1890,  they  produced 
41t>,417  machines,  rvprewmting  a  value  of 
i  i  to  M  million  marks  mid  in  I ,  thii 
production  was  increasesl  3u  to  10  Jmt  cent.  More 
than  hatf  is  exported  to  ltussia,  Austria,  Italy, 
England,  Sj>aiu,  France,  South  America.  Africa, 
Australia,  and,  spite  of  45  per  lent,  duty,  even 
North  America.  Tho  Stettin  manufactory,  in 
1SH1,  doubled  its  production,  arid  had  to  employ 
more  operative-s  and  add  to  its  material. 

Prar.il  has  just  adopted  a  new  jmient  law.  In- 
ventions relating  to  food,  drugs,  and  chemical 
products  an-  submitted  to  previous  testing  ojiera- 
tiona.  jVny  inventions  adverse  to  morals,  public 
safety,  or  health  are  excluded  from  protection  bv 
intents.  Inventions  are  considered  new  which 
have  not  been  publicly  used  at  home  or  abroad 
nor  described  in  a  public  print.  For  inventions 
patenti  d  abroad,  a  period  of  seven  months  is 
allowed,  mkonesl  from  the  time  of  notification, 
during  which  the  thing  may  lie  publicly  worked 
out  or  deserilxjd  without  the  right  to  p'Uent  tniing 
lost.  Tho  duration  of  a  patent  is  15  years:  if 
there  is  a  foreign  j»tent  for  tho  invention,  the 
Urarilian  patent  is  bmitesl  in  its  duration  by  that 
of  the  foreign  one.  For  a  patent  an  annual  Ux 
must  be  paid,  about  £2  the  firrt  year,  and  £1  for 
each  successive  year.  For  improvements  addi- 
tional payments  may  bo  acquires!,  for  wbirh  a 
single  payment  of  £2  is  made,  and  which  stand 
or  fall  with  the  main  patent.  A  isitcntcd  inven- 
tion must  bii  worked  out  within  the  first  three 
yenrs,  and  must  then  never  remain  a  year  un- 
applied. Patent  infringements  are  punished  by 
line,  to  the  amount  of  about  £5,000,  besides 
ilamages.  Patents  are  untransferable.  Foreigners 
have  tho  same  rights  as  Urazilians,  but  must 
appoint  a  representative  living  in  tho  country. 

In  a  lecture  on  school-hygiene, 


recently.  Prof.  Cohn,  of  Itreshu,  made  tho 
remark  that  in  the  use  of  the  ordinary  slate,  a 
child  who  would  see  ordinary  ink  writing  quite 
distinctly  at  a  distance  of  12in.,  must  approxi- 
mate his  eve  to  Sin.  from  the  slate  to  obtain  the 
Mine  distinctness.  He  oonsidiTS  that  slate* 
should  be  banished  from  schools,  and  he  recom- 
mended dull,  white  tablets  of  artificial  stone, 
supplied  by  Pricbatseh,  in  llreslau,  which  are- 
written  on  with  a  special  kind  of  pencil. 

To  facilitate  carriage  of  goods  on  rivers  and 
railways,  Herr  Greve,  of  Bicbrich,  has  reee-ntly 
design'ed  a  gisds-waggon,  which,  in  genera., 
differ*  from  an  ordinary  one  merely  in  water- 
tight  closure  of  axle  boxes,  and  an  altered  form 
eif  tho  bodv.  This  waggon  can  K-  placed  "_n 
wheels  ami  used  as  a  railway  waggon,  or  it 
can  be  used  as  a  boat  i"  water,  without  trans- 
ference of  its  charge.  In  the  latter  case,  a  large 
numlicr  of  these  pOtttOOnl  may  bt  coupled 
together  by  their  longitudinal  sides,  and  a  Is  iw 
piece  and  stern  pie«o  of  sjs-i  ial  form  added,  the 
motor  being  placed  on  the  stern  piive.  Thus  a 
goods  train' may  with  ease  be  transformed  int..  a 
jointed  vessel,  which,  even  though  of  consider- 
able length,  provided  tho  couplink-s  are  elastic, 
will  readily  iro  round  curves.  The  arrang«-m--nt 
is  dc*cribeil  in  Dingln't  Pu!ijtett<ni>*kr,  Jvttrnat. 

An  interesting  s<  ries  of  experiments  in  the 
testing  and  driving  of  pib«  was  reiently  nude, 
in  the  course  of  some  recent  constructions  at 
lluda-Pesth.  The  agent  used  was  dynamite-.  A 
plate  of  wrought  iron  was  placed  on  the  top  of 
the  pile:  it  had  two  diametral  holes  to  receive 
lateral  bars,  and  in  the  midfllo  of  the  upper  stir- 
face  was  placed  a  charge  of  dynamite  in  parch- 
ment paper.  After  connecting  the  fuse-  and 
electrodes,  the  charge  was  covered  with  clay. 
Lieut. -Col.  Pnda/ovic,  who  made  the  experi- 
ments, estimates  that,  on  an  average,  a  dynamite 
charge  of  500  gramme*  is  equivalent  to  rive 
strokes  of  a  "monkey"  of  700  kilograrnmea 
weight,  filling  thr.-.-  metres.  The  iron  plates 
bore,  on  an  average,  20  to  24  nhc«  ks.  The  es.st 
of  testing  is  «iven  as  alsiut  "s.  n  pile.  The-  ad- 
vantage of  the  turn  of  dynamite  increases  with 
the  number  of  piles  to  be  tested,  and  with  the- 
cliiirgo  they  are  eapabtu  of  beariiig.  The  con- 
ditions are  not  favourable  where  the  pile  cnierv -> 
mnt  h  above  the  ground,  and  therefore  \  ibrate  <. 
greatly.  In  his  |iaj>er  to  an  Austrian  Society, 
the  author  show*  how,  from  the  te-st  so  made,  em- 
may  deduce  the  load  which  the  pile  is  capable  of 


In  a  recent  number  of  Cu-Vt  Xr/srfar,™,  H-  rr 
Obaeh  describes  a  de  vice  of  his  for  showing  to  an 
audience  the  different  resistance*  of  wire*  to 
passage  of  a  current.  A  wire  comisnstd  of  four 
eqtial  lengths  of  dilferont  metals,  is  stretched  be- 
tween two  adjustable  standards.  On  each  of  its 
several  sections  is  hung  a  glass)  l«  ad  by  mcsins  i  f 
a  short  cross  bar  of  eusitv -melted  material  fa 
mixture  of  beeswax  and  Venetian  turjientine;. 
which  support*  the  te-nnitual  ho  ls  of  a  forked 
piece  of  wire  attaihid  to  the  bead.  Ik  low  the 
{■cads  are  four  bells  of  different  pitch,  on  w  hich 
the  lieads  fall,  when  the  cones]* mding  s<s-tion» 
of  the  supporting  wire,  heated  by  the  current, 
cause  the  cross-l«rs  to  un  it  and  give  way.  A 
background  is  provided  for  the  glowing  wires. 
The  experiments  may  bo  varied  in  several  way* 
as  the  author  describe*,  t.g.,  the  influence  of 
thickness  of  the  wire,  as  well  as  of  it*  nature, 
being  illustrated,  ic. 

An  ingenious  h]*iropneumatic  clock  has  bc«  n 
recently  invented"  by  M.  Pourdon.  It  is  di - 
scrilxd,  with  figures,  in  AnMah*  InHiittntU", 
2t  I'ec.  The  motor  recalls  to  »om<-  extent  that 
of  tlie  ancient  clepsydra,  and  the  intermcdiary 
between  that  organ  and  the  clockwork  proper  1- 
tho  circular-flattened  tube,  whieh  M.  llouxdon 
ha*  utilised  for  his  gauge!,  and  in  other  wa>  v 
The  motive  agent  is  essentially  utniospher ic 
pressure,  acting  by  virtue  of  a  certain  degree  of 
vacuum  pnductsl  by  means  of  the  laboratory 
trornpo  (of  improvwl  form'.  For  detuil*,  wo 
must  refer  to  the  source  indicated. 


At  the  November  meeting  of  the  tnutr.'S  of  tin- 
East  Hirer  llriilgr  it  was  n-j»irtid  that  the  total 
of  the  bridge  up  to  the  present  time  is 
£2,809,  l&i. 

TlfE  engineer  constructing  the  Wadiingtou  mouu- 
merit  rrport*  that  it  MtMM  *  height  of  MQft., 
90ft.  having  btsi-n  added  this  year.  He  expects 
that  it  will  be  finished  iu  ISSI,  Uitf  total  height 
bnuig  550ft. 
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LETTERS  TO  THE  EDITOR, 


I  w'  *«  '*>  M  nralw  rnjnm*Ut  for  tin  ooioitmi  of 

our  or  rrtponantut .    Tk*  Editor  rttptctfailp  nifurttt  that  oil 
<ummaincotimt  tknld  bt  oram  »;>  or      fs  at  fottitU.] 
AU  commu.iratirmt  thomU  tt  a-UrttttH  lo  Ikt  Eorrua  of 


r  lo  farihtalt  rtfrmre,  CorrttftmJtmU.  vkm 
.  of  a*}  i-urr  yrttnumily  itttrial,  wilt  ohitft  *» 
m^Ttotinf  tot  ■>  unf.rr  of  At  Utttr,  at  ftU  at  Me  fof  tm 
w\rtA  u  affftrt. 

"  I  would  bare  utrsuu*  writ*  what  he  knom,  and  a* 

much  kk  \i-  loom,  bat  no  ruur*  ;  awl  that  not  in  +MM 
"Ui> .  but  in  all  other  subject*  :  For  norn  a  person  niar 
kave  aucir  paril.  tilnr  knowK-din-  and  experience  of  the 
nature  of  flurh  a  person  or  such  a  foimutin,  that  u*  to 
other  thlrurs,  kn.  m  no  more  than  what  cvnrbodr  <l<*-s, 
ami  v»t.  to  keep  n  clutter  with  tub  UtuV  pittance  of  hi*. 
^UjJ'i'rtiUy.,  »nte  the  wbol,  body  of  phy.Kk«^avv^ 


IC  WORK  WITHOUT  STATE 
AID -APPARATUS  FOR  ILLUSTRAT- 
ING    THB     PRECESSION     OP  THB 


ADJU8TINO  AN  EOUATOREAL  WITH- 


LISTOFTHE  ROYAL  ASTRONOMICAL 
0OCIETY-HUYQHENIAN  EYEPIECE 
CHRONODEIK  -  PRECESSION 
THE  LUNAR  ORBIT  -  THE 
OOYALLA  OBSERVATIONS  -  THE 
GREAT  COMET. 

I'JiKhVj.]  —  Yet  another  illustration  lies  before  mr 
jf  the  splendid  sejeutific  work  which  is  being 
achieved  ou  the  other  aiik'  of  the  Atlantic,  by  the 
.till  of  that  wise  munificence  Unit  has  already  pro. 
duced  such  valuable  and  enduring  result*  in 
America.  It  ii  the  first  volume,  published  by  the 
Washburn  Observatory  of  the  University  of  Wi*. 
cousin.  Built  and  equipped  at  his  sole  charge 
iml  cost,  by  tho  late  Oovernor  Washburn,  the 
structure  was  <  r.;umoueed,  and  instrument*  orders! 
ta  1H7S.  In  tli  ■  autumn  of  that  year,  Professor 
Watson  was  uppciuted  Professor  of  Astronomy  in 
the  University  and  Director  of  the  Observatory  ; 
euteriug  uiwii  his  duties  forthwith.  Hn  continued 
to  occupy  hiuiH  if  in  the  completion  and  arrange- 
ment of  the  nuuu  building,  to  which  addition*  were 
ma  le  on  his  recommendation,  and  at  the  time  of 
his  premature  death,  in  1  was  occupied  in 
building  a  *"!ar  '■bservatory,  an  wi  ll  as  a  small  one 
for  students  :  tfH  «t  hi'  r.'<  ,i  rr^nv.  When  I  sav 
that  lie  is  succeeded  by  Professor  E.  S.  Holdcu,  "I 
need  scarcely  add  tliat  no  fear  need  be  cuU  rtaiued 
that  auy  deterioration  in  either  the  quantity  or 
quality  of  the  wotk  bequeathed  to  his  successor  will 
be  involved  by  Mr.  Watson's  lamented  decease. 
Associated  with  Professor  Holdeu  as  astrono- 
mer* arc  the  world  -  rwiowned  double  -  star 
observers  Mr.  S.  W.  liuruham  and  Mr. 
O.  C.  Conutock.  Of  the  mens  building 
iL«elf  1  need  not  speak  here.  All  interested  in  its 
structural  d.  tails  and  the  ingenious  mcehauical 
OMiuH  in  couji<-i.lioii  with  the  dome,  observing. seat. 
Jc  .,  will  find  them  in  the  l*..,k  itself,  which  should 
(f  iiuagiiiej  !»•  procurable  in  Ixiudon  through 
'frubuers,  or  other  American  booksellers.  It  may 
.suffice  to  say,  with  reference  to  the  instruments, 
that  they  comprise  a  l.Vijin.  «|ualorcal,  h  iving  a 
focal  lengUi  of  .-Oft.  .tin.,  by  Alvau Clark  uud  Sons. 
It  is  fitteil  with  all  the  usual  appliances.  The  iu- 
iteuiouK  form  of  micrcmcter  uttaclutt  to  it  was 
■tesenbed  in  the**  columns  (Vol.  XXXIV  p.  39). 
—  Mr.  Uurnham  himself,  who  was  its  desiguer,  at 


( time  of  its  c<m«tniction.  H>e  meriiliim  circle, 
by  Repsokl*,  i  f  Hamburg,  has  an  object-glass 
(of  Ahau  C  lark's  work)  \  Miu.  in  aperture.  The 
circles  are  JJin.  in  diameter.  The  clocks  and 
chrouograph  demand  no  special  notice.  In  the 
studcubi'  observatory  (to  whidi  I  have  previously 
referred  as  having  been  built  by  Professor  Watson 
at  hi.->  own  privaN;  coat),  is  un  hiu.  equatoreol,  and 
a  3in.  combined  transit  and  zenith  instru- 
ment, which  «ocm  to  leave  nothing  to  bo 
desired  for  simplicity  and  efficiency.  The  Solar 
Observatory— or  rather  the  building  for  it— com- 
ineuct-il  by  I 'r.  feasor  Wutson,  has  been  completed ; 
but  lias,  at  all  events  for  the  present,  been  turned 
into  quarters  for  one  of  the  aasistiints.  In  conclu- 
sion, I  may  glance  at  the  work  which  has  been 
accomplished  during  the  brief  period  in  which  the 
Observutory  has  been  in  working  order.  Imprimis, 
au  original  Catalogue  of  195  stars  lias  been  formed. 
In  the  next  place,  uo  teas  than  '.'?  new  nebula.'  have 
been  discovered  during  a  series  of  zone  observations, 
extending  from  April  '£!  to  September  30,  1881. 
Then  follow  two  successive  lists  of  double  stars, 
discovered  and  measured  at  the  Waahburu  Obser- 
vatory between  the  dates  j  ust  specified .  The  00  stars 
comprised  in  List  I.  were  mostly  detected  by  tic 


director  himself ;  the  88  stars  which  form  List  II. 
wen;  found  bv  Mr.  Uurnham,  who  measured  e  very 
object  in  both-  lists.  In  addition  to  this,  we  have 
a  Catalogue  of  l.W  double  stars  selected  by  Mr. 
Uurnham  for  special  measurement  from  those 
previously  known.  This  again  is  followed  by  Obser- 
vations of  84  red  stars,  and  a  list  of  27  new  red  stars 
discovered  during  the  zone  observations.  Then  we 
have  observations  and  fac-similc*  of  drawings  of 
the  Great  Comet  of  1881,  details  of  the  appearauoe 
of  a  bright  meteor,  of  six  apparitions  of  the 
aurora,  and  the  observations  bv  Messrs.  Holden  aud 
Uurnham  of  the  Transit  of  Mercury  on  Nov.  7. 
1SS1.  Tho  usual  meteorological  observations  for 
the  year  complete  the  volume. 

Two  months  ago  I  invited  attention  in  these 
columns  (letter  'J07-4,  p.  'JI9)  to  a  very  ingenious 
little  star-Huder,  orjiopular  ciiuatorcal,  devised 
by  M.  Ad.  de  Be  ,  F.R.A.S.  of  Antwerp,  for  the 
purpose  of  enabling  tho  boginucr  to  identify  any 
given  object  in  the  sky.  As  will  be  remembered, 
it  consisted  mainly  of  the  frame  and  meridian  of 
au  old  or  disused  globe  ;  the  mode  of  employing 
this  primitive  foundation  having  been  de- 
scribed and  illustrated  subsequently  in  on 
editorial  article  ou  p.  '.'i<o.  Krnm  trie  current 
v  umber  of  CM  tt  Ttrre,  it  would  seem  that  the 
indefatigable  Belgian  astronomer  has  by  no  means 
exliausted  the  educational  uses  of  a  globe-frame, 
inasmuch  as  he  has  now  produced,  as  a  super- 
structure on  it,  a  piece  of  apparatus  quite  as  simple 
us  the  one  he  previously  devised  ;  the  object  of  his 
rnent.  however,  being  to  explain  in  a 
very  j^mular  and  intelligible  manner  the  Precession 
of  the  Equinoxes.  In  it  a  vertical  axis  is  fastened 
bv  a  screw,  in  the  middle  of  the  circular  wooden 
horizon,  and  at  right  angles  to  it ;  tho  horizon  now 
representing  the  plane  of  the  Ecliptic,  and  tho 
extremities  of  the  axis,  of  course,  it«  liolts.  Cutting 
this  at  an  angle  of  about  '-.i\  is  another  axis  rcpro- 
(•enting  that  of  the  Earth.  Tho  place  where  the 
two  axes  intersect  is  in  the  plane  of  the  Ecliptic. 
Finally,  this  second  nxis  carries  a  disc  nt  right 
angles  to  it.  to  represent  the  plane  of  the  Earth's 
Equator.  A  moment's  consideration  will  show  that 
this  plain-  must  form  a  constant  angle  of  'IT  with 
that  of  the  wooden  horizon.  If  now  tho  smaller 
xi*  bo  moved  round  the  vertical  one  in  the  direc- 
tion in  which  tho  hand*  of  a  watch  travel,  it  will  be 
tt  that  the  opposite  points  at  which  the  plane  of 
the  equatorial  Jisc  cut*  the  piano  of  the  horizon  (our 
ecliptic)  must  travel  round  too.  But  these  points 
are  those  iu  which  tho  Sun  appears  to  be  ioi  the 
Fquator ;  in  other  words,  the  Equinoxes :  and 
hence,  as  the  Suti  seems  to  travel  through  the  sky 
from  right  to  left,  the  Equinox  will  advance  to  meet 
him,  as  it  were,  before  he  gi  ts  to  his  old  place  in 
the  Elliptic  which  is  only  another  wav  of  saying 
that  the  Sun  completes  his  Equinoctial  iear  before 
he  has  quite  described  JifiO*  on  the  Ecliptic.  Evi- 
dently, as  the  disc  travels  round  at  this  constant 
angle,  the  terrestrial  axis  (say,  the  northern  half  of 
it;,  must  sweep  out  a  cone  in  the  sky  round  the 
Veitical  or  Ecliptic  axis;  and  as  tho'star  imme- 
diately ov.-r  the  Earth's  North  Polo  must  quite 
evidently  !»•  our  Pole  Star,  it  is  obvious  that  iu  the 
course  i  if  ages  the  present  Pole  Star  must  cease  to 
deserve  that  name,  ami  that  another  will  reign  in 
its  stead.  Another  obvious  fUrcl  of  this  conical 
motion  of  the  Earth's  axis  is,  that  occupying,  as  it 
does.  2.'>.fio,(  vnars  to  perform  a  complete  revolution 
round  the  |x>1e  of  the  Ecliptic,  while  now  the  Earth's 
axis  points  towards  Polaris,  and  the  Sun  is  in  the 
Constellation  Sagittanusatthedateof  our  Northern 
Winter  Solstice— 12,1*17  yeurs  hence— our  North 
Pole  will  point  near  Vega,  and  our  Winter  will 
liegin  when  tho  Sun  is  in  Gemini,  Anyone  who 
wishes  to  construct  M.  da  Boo'*  remarkably  simple 
piece  of  apparatus  for  himself,  should  get  the 
number  of  t'trl  rl  Trrrr  for  January  1st.  It  only 
costs  half  a  franc,  and  a  sous  for  postage.  I  may 
add  that  a  cognate,  but  more  elaborate,  contrivance 
for  exhibiting  the  phenomena  of  presicsaion,  by  the 
late  Mr.  T.  W.  Burr.  F.U.A.S.,  will  bo  fouud  de- 
scribed and  illustrated  on  p.  lol  of  Vol.  XV.  of  the 
U.  A.  S  Mmtkkf  Xittift*. 

It  "  W.  U.  T."  (query  49103,  p.  416),  chooses  to 
go  to  the  expense  of  n  iwlarising  eyepiece  for 
Solar  Observation,  he  will,  undoubtedly  find  it 
superior  to  one  of  Dawes's  form  for  general  use. 
Dawes's  eyepiece  is  simply  a  Ilarnsdon  one,  with  a 
very  small  hole  in  a  diaphragm  placed  in  the 
common  focus  of  it  and  the  object-glass ;  the 
diaphragm  being,  as  it  were,  insulated  by  w  ing  sur- 
rounded with  ivory,  or  other  bad  conductor  of  heat. 
Tho  effect  of  this  is  that  wo  see  a  very  small  jsirtion 
of  the  Sun's  surface  at  one  time.  In  fact,  a*  the 
diaphragm  is  perforated  with  holes  of  various  sizes, 
we  may,  in  this  way,  isolate  a  spot  from  tho  photo- 
sphere, and  study  lis  structure  undisturbed  by  the 
glare  of  its  surroundings.  But,  under  any  circum- 
stances, we  cannot  dispense  with  a  darfc  glow  of 
some  colour;  and  this,  of  course,  precludes  us 
from  ever  seeing  tho  Sun  of  its  real  tint.  The 
polarising  eyepiece  is  a  very  elaborate  affair,  Iu 
Merz's  form  the  light  from  the  object- 
glass  falls  first  upon  a  prism  set  at  the 
IKilarisiug  angb' :  something  like  0*94  of  the 
light  goes  through  this  prism  altogether ;  the 


remainder  b"iug  rehVrtiNl  from  it*  face,  and  polar- 
ised by  such  reflection.  It  then  impinges  ou  a 
»ccond'pri*m.  and  here  a  great  further  loss  of  light 
occur*.  From  this  second  |irism  it  suffer*  two  mora 
reflections,  as  it  falls  in  succession  upon  two  black 
glass  mirrors,  ami  by  turning  these  round  an  alia 
parallel  to  that  of  the  telesco|ir.  the  light  may  be 
extinguished  entirely,  in  the  iu  inner  so  familiar  to 
everybody  who  has"  ever  uswd  a  common  polari- 
scope.  Of  course,  by  turning  it  round  lea*,  more 
light  is  permitted  to  pass,  so  that  the  observer  can 
regulate  to  the  utmost  nicety  the  intensity  of  tho 
iBumination.  Evidently,  in  this  form  of  eyepiece, 
DO  dark  ryc-shado  is  needed,  and  eveiything  is 
seen  of  its  real  and  HOpcr  colour.  Where  coat  is 
not  a  consideration,  the  polarising  solar  eyepiece  is 
very  much  the  lietter  form  for  use. 

In  letter  20*91  (p.  4Ma)  I  stated,  in  rejily  to 
"  E.  B."  (query  4s!«l,  p.  308).  that  I  did  not  In 
how  to  adjust  an  cquatnreaJ  unp 
ciicles.  By  oue  of  those  curious  c 
occsvsii mally  occur,  some  few  hours  i 
paragraph "  two  oliove.  I  received  (through 
Eilitor)  a  letter  from  M.  de  Boc,  iu  which  that 
gentleman  is  good  enough  to  point  out  a  method  by 
which  an  equatoreal  may  be  adjusted  without 
circles  ;  at  nil  events,  without  any  attathni  circle*. 
Whether  this  method  is  of  .ufficient  simplicity  bi 
meet  the  wants  of  my  original  querist,  I  do  not 
know  ;  but  I  will  reproduce  it  as  literally  as  I  can 
for  hi*  lienctit,  f r  >m  the  communication  with  which 
I  have  beeu  favoured.  The  requisite*,  according 
to  M.  de  Boe.  are  a  clinometer  (at  least  this  is  what 
I  presume  is  meant  by  "un  niveau  de  pente,"} anil 
the  correct  local  time  at  the  observer's  station. 
"  Iu  tho  first  plaoe,"  say*  the  writer,  "  tho  level 
enable*  us  to  render  the  declination  axis  horizontal, 
and  to  give  the  polar  axis  the  desire.  1  inclination. 
Having  the  time,  and  waiting  for  the  transit  of  a 
(known)  star,  we  get  the  instrument  into  tho 
meridian.  We  now  proceed  to  direct  the  instru- 
ment upon  a  given  star  bv  it*  co-ordinates. 
This  may  be  done  iu  the  following  mauuer:— 
The  telescope  being  now  in  the  meridian,  by  the 
aid  of  the  level  we  give  it  au  inclination  equal  to 
the  declination  of  the  star  sought :  and  we  so  fix  it 
that  ,!  nwHot  turn  almtl  thr  tWhnaiu-n  ant.  It 
only  remain*  to  resolve  a  spheric 

tl  ■!!. 


we  know  — Iht,  the  di»tance  I 


to  the 


pole  ;  2nd.  the  Star.'s  pilar  distance  ;  3rd,  its  hour 
angle  :  from  which  we  can  dei  luce  tho  Star's 
zenith  distance.  We  need,  then,  only  so  set  tins 
chuomctcrthat  it  indicate*  an  inclination  correspond- 
ing to  tliis  zenith  distance  :  and  placing  it  thus  ou 
tho  telescope  tube,  or  on  the  finder  if  that  is  not 
cylindrical,  turn  the  instrument  about  tho  |*>lar 
axis  until  the  bubble  of  the  level  shows  that  the 
telescope  has  attained  the  elevation  indicated  by 
calculation,  uud  the  Star  will  be  in  the  field." 
"  Thi*  is  not,"  its  ingenious  deviser  goos  on  to  say. 
"very  expeditious,  but  our  ran  use  an  equatonai 
without  circles."  "  E.  R."  will  note  that,  in  addi- 
tion to  a  clinometer  and  good  time-keeper  being 
requisite,  M.  de  Ii«e'»  method  prcsuppotc*  a  fami- 
liarity with  spherical  trigonouutry. 

To  those  wno  have  cither  poob-pook'il,  or  poiut- 
bbiuk  denied,  my  rciteraknl  assertion*  tluit  a 
persevering  and  systematic  attempt  lias,  for  soma 
years  post,  been  made  to  pack  tho  Council  of  tho 
Royal  Astronomical  Society  with  jupisirters  of  tho 
"  Endowment  of  Research  "  party,  I  would  com- 
mend a  study  of  tho  uow  "  II  kiac  List."  recom- 
mending name*  for  tho  February  election  of 
Officers  and  Council.  From  it  di-up]»ar  the 
names  of  four  well-known  op|muculs  of  Endow- 
ment ;  men  whom  one  Would  hardly  have  thought 
tliat  those  who  are  responsible  for  the  List  would 
hove  dared  to  attack— viz..  Sir  George  Airy,  Tho 
Earl  of  Crawford,  Mr.  Marth,  and  Mr.  Netsou. 
Now,  I  have  made  inquiry,  aud  cannot  find  that 
any  one  of  them  ha*  cither,  formally,  or  informally, 
retired  from  the  Council ;  though  1  learn  that  Iyu'd 
Crawford  did  write  resigning  thr  "Jfirr  of  t'orrxin 
Strrrtary.  Ami  now,  whom  do  we  find  set  up  by 
a  certain  majority  in  the  Council  in  the  place  of 
such  men  as  those  whose  nami-s  1  have  mentioned  * 
Imprimis  comes  Captain  Ateiey,  a  South  Eensing- 
tou  pluralist,  and  a  member  oi  the  "Solar  Physics 
Committee,"  who  is  bound  to  forward  South  Ken- 
sington schemes  and  interest*.  Next  we  have  Dr. 
de  Ta  Rue,  a  well-known  *up]>ortcr  of  the  ••  Solar 
Physical  Observatory."  and,  thirdly,  Professor 
Pritchnrd,  who.  though  he  at  oue  time  denounces! 
that  proposed  Observatory  scheme  as  "  a  gigantic 
job,  is  now  known  to  entertain  much  more  friendly 
views  towards  the  promoters  of  it.  Comment  on 
this  is  needless ;  but  1  cannot  alistain  from  saying 
that  if  tho  Fellow*  of  tho  Royal  Astronomical 
Society  are  content  blindly  to  vote  such  s  list  as 
tliat  ou  which  1  am  commenting,  |>ublic  siiirit  i*  at 
a  lower  ebb  among  them  than  I  am  willing,  even 
now,  to  believe. 

"Dorky"  (query  4912fi.  p.  4TO)  ha*  pretty 
obviously' gone  to  Ua]  wrong  "dealer"  for  the 
materials  for  his  Iluygheuian  eyepiece.  Your 
correspondent  is  quite  right  as  to  the  relative  foci 
of  the  field-lens  and  eye-lens,  which  should,  mote- 
over,  be  placed  at  half  the  sum  of  their  focal  lengths 
apart.   The  idou  Ot  two  lenses  of  lin.  focus  giving 
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power  of  SO  on  a  30in.  object-glass  is  ridiculous. 
W  hat  "  Lkyrky  "  really  requires  is  two  louses  of  the 
respective  focal  lengths  of  Jin.  ami  Jin. :  the 
former  for  a  rkld-glaas,  tins  Litter  for  his  eye-glass. 
Placed  Jin.  apart,  these  will  form  a  Huyghcnian 
eyepiece,  which  will  give  him  a  power  of  bU  with 
his  Ml  objective. 

The  ehronodcik  (query  49137,  p.  439)  is  made  for 
•ale  in  the  United  States,  but,  so  far  us  I  kuow,  is 
not  procurable  in  this  country.  The  address  given 
nt  tho  time  in  tho  Snrm  Ohtmrrr  was  "Box  2.725, 
Beaten,  Massachusetts,"  and  the  price  wot  stated 
to  bo  15  dollars. 

"  W.  A.  H."  (query  101  tS,  p.  440)  n*ks  a  qucs- 
tiou — or  a  series  of  questions— to  which  it  is  ex- 
tremely difficult  to  give  replies  in  a  popular  form. 
I  may,  though,  soy  that  nutation  does  not  affect 
the  motion  of  the  Moon  in  its  orbit.  In  the  next 
place,  the  njicx  of  tho  double  cone  described  in 
virtue  of  the  Earth's  preccadonal  movctnrut  coin - 
cidus  with  her  centre  of  gravity,  and  not  w  ith  that 
of  the  Earth  and  Moon.  Lastly,  the  inclination  of 
the  lunar  orbit  u  not  in  any  way  sensibly  affected 
by  the  position  of  the  Earth's  axis  due  to  pre- 


I 


(query  49159,  p. 
the  volumes 
ry,  as  I  have 


am  afraid  that  "J.  IT.  L 
440),  will  not  be  able  to  purchase 
issued  from  tho  O'ISyaUa  Oheorvato  , 
some  idea  that  Dr.  \  on  Konkoly  only  distributes 
tlem  privately.  Possibly,  a  bio  to  Mr.  Win. 
Wesley,  the  bookseller,  of  28,  Essex-street,  Strand, 
Loudon,  would  meet  with  a  response,  intimating, 
whether  or  not,  these  volumes  can  bo  bought. 

I  may  tell  "  C.  A.  I»."  (query  49170,  p.  440)  that 
when  the  Ureal  Comet  was  first  seen  at  the  Cape, 
on  September  8,  it  was  at  some  degrees  distance 
from  the  sun,  and  was  much  mure  than  90*, 
reckoned  on  its  own  orbit,  from  its  perihelion  posi- 
tion. Its  motion  was  so  rapid  at  perihelion  Uiat 
it  passed  through  1 MU  of  its  orbit  in  less  thou  a  day. 
Because  the  comet  is  in  op|>ositioii  it  does  not  fol- 
low that  it  will  bo  "  in  the  direction  of  its  major 
axia."  It  comes  into  opposition  because  tho  earth 
has  moved  in  its  oibit  so  as  to  be  between  the  sun 
and  tho  comet.  It  will  not  como  into  aphelion 
until  lialf  its  period  has  elapsed,  which  is,  according 
to  Mr.  Chandler,  fur  another  IjOU  years. 

"DlMO"  (query  41*103,  p.  411),  will  find  that 
McLeun's  star  siiectrtwcopa  wdl  givo  him  very 
beautiful  spectra  nf  such  stars  as  Sinus,  Capclla, 
(i  Orionis,  a  Herciilis,  ,Vc„  upon  a  3in.  telescope. 
Xo  smaller  aperture  can  be  usefully  employed. 


OF    SUN  BT 
SATELLITES. 

[20954.1— Is  a  recent  lectnro  at  Victoria  Uni- 
reisity,  Manchester,  Prof.  Schuster  drew  attention 
to  the  triple  ecliiwcs  of  tho  Sun  from  a  stati 
J  u]ater,  that  is  tu  say.  the  satellite's  shadow  first 
overtakes  and  passes  tho  station,  but  as  the  cqua- 
toreal  rotation  of  Jupiter  exceeds  the  motion  of  the 
shadow,  as  the  station  approaches  tho  Meridian 
(that  is  a  vertical  plane  passing  through  the  Sun's 
and  Jupiter's  centres)  and  the  motions  become 
parallel  or  nearly  so,  the  station  overtakes  the 
shadow  and  causes  an  eclipse  in  the  reverse  direc- 
tion; and  as  the  station's  motion  again  becomes  more 
angular  to  the  satellite's  motion,  the  shadow  again 
overtakes  the  station-and  another  eclipse  occurs  in 
the  right  direction.  This  can  only,  I  believe,  occur 
with  the  4th  satellite,  and  only  within  a  certain  dis- 
tance of  the  equator,  X.  or  S..  and  the  first  eclipso 
must  occur  within  a  short  time  of  statiou's  sunrise 
(vjmewbere  about  twenty  to  forty  minutes.)  There 
interesting  phenomena  also  in  latitudes  too 


polar  to  admit  of  the  three  eclipses :  for  instance  at 
uhout  4&'  latitude  X.  or  S.,  the  motion  of  n  station 
will  about  equal  the  satellite's  motion,  causing  a 
prolonged  eclipse,  amounting  to  a  totality  of  be- 
tween two  and  throe  hours,  I  think,  and  oil  meri- 
dian eclipses  between  tho  maximum  latitude  and  the 
equator  will  gradually  diminish  to  a  shortened 
eclipse  at  tho  equator,  as  the  station's  motion 
exceeds  the  shadow's  motion,  and  is  of  course 
greatest  at  the  equator.  The  same  thing  occurs  in 
a  <liffcrcnt  ratio  from  the  maximum  prolonged 
«lipse  to  the  |x>lar  eclipse,  as  the  stations  will  there 
have  a  less  motion  than  the  shadow,  terminating  at 
the  pole  at  nil ;  and  consequently  at  tho  pole  tho 
duration  will  be.  normal— simply  the  tuno  the 
shadow  takes  to  sweep  across. 

With  the  3rd  satellite,  a  double  eclipse  occurs  at 
a  station  within  a  certain  distance  of  longitude  of 
the  meridian  at  time  of  eclipse :  and  may  be  first  a 
right  eclipse  followed  bv  a  reversed  one,  or  a  re- 
versed eclipse  followed  bv  a  right  one  (a  right  one 
licing  tho  shadow  overtaking  the  station),  and  of 
course  the  duration  will  vary  with  the  latitude,  and 
the  relative  rate  of  travel  of  the  station  and  sha- 


give  the  transit  immersion,  which  would  bo  about 
4.0  p.m.,  the  planet  being  then  risen  about  three 


0KT       SAT  SAT 


Tbifij!  Eclitsk.  J  fitter's  4rn  Satellite  (ct- 
VKimtl>).-S.  S".  S.,  station:  Sat.  Sat'.  Sat.. 
"  e  ;  S.  Sat..  1st  eclipse ;  S\  Sat'.,  2nd 
;  S  .  Sat  .,  3rd  eclipse. 


hours  and.  well  visible  if  the  sky  if  clear),  and  on 
tho  29th  there  is  a  transit  and  shadow  passage. 
Transit  immersion  at  7.25  p.m.,  em.  11.15  p.m., 
shadow  ini.  at  10'5  p.m.,  cm.  at  2.2  a.m.,  30th 
inst. 

I  would  direct  your  astronomical  readers  who 
possess  telescopes  of  sufficient  power  to  show  small 
markings  and  the.  satellites  and  their  shadows  on 
Jupiter,  to  these  occurrences,  and  to  note  the  rela- 
tive position  of  any  markings  in  tho  vicinity  of  tho 
satellite  or  shallow,  or  <  ic*  rcnit,  so  as  to  verify 
the  theory  by  olaervation.  There  ore  no  transits 
of  the  4  th  satellite  this  month  of  th 
lion. 

This  does  not  profess  to  bo  exact,  but  merely  to 
draw  attention  to  the  phenomena,  as  I  do  not 
know  whether  the  subject  lias  been  througldy  in- 
vestigated, or  if  it  is  merely  known  that  they  can 
oe:ur.  Perhaps  some  of  your  astro,  readers  can 
say  what  is  known.  8.  B  rough  ton. 

SIZE  OF  FLAT8  IN  NEWTONIAN 
TELESCOPES. 

[2M.V..]-TrtAXKS  to  "A.  S.  L."  (20934)  for  his 
remarks  on  this  subject.  He  considers  that  Uie 
focus  of  a  10ft.  mirror  observing  the  sun  will  be, 
instead  of  a  point,  ljin.  diameter.  This  would  ne- 
cessitate, as  he  says,  a  flat  of  2in.  at  I2in.  from  it. 
I  shall  be  glad  to  W  his  opinion  of  the  diameter 
of  the  focus  of  a  field  of  view  which  takes  in  three- 
of  the  moon  or  a  cluster  such  as  that  in 
;  also  of  Jupiter,  Saturn,  and  a  double  star 
— say,  Rigel— and  would  they  vary  with  lulin.  and 
121  in.  mirrors  r 

It  would  seem,  if  "A.  8.  I,."  is  correct,  that 
different-sued  fiats  should  be  used  on  different 
objects. 

My  remarks  as  to  the  diameter  of  tlie  cone  of 
rays  have  beeu  on  the  supposition  that  the  focus 
comes  to  a  point.  My  flat  is,  as  I  havo  said,  ljin., 
121  in.  mirror.  Hi  Sin.  focus. 

Fordingbridge.  T.  Westlako. 

[209.16.]— I  rrjR,  from  Mr.  Wostloke's  letter. 
2XfcKJu,  I  have  not  made  myself  quite  clear.  Per- 
haps my  meaning  may  be  better  understood  by 
supposing  the  fiat  and  the  e vepiece  joined  together, 
so  that,  on  the  observer  pufling  the  latter  towards 
himself,  the  flat  is  also  drawn,  until  it  touches  the 
inside,  of  the  main  tube,  or  even  passes  outside  it. 
In  this  latter  case,  of  course,  a  long  oval  hole  would 
have  to  be  cat  in  the  side  of  the  tube  to  give  passage 
for  the  rays  from  tho  mirror  when  rotated  (on  a 
vertical  axis)  so  as  to  throw  its  focus  on  the  flat. 
The  position  of  the  observers  head  would  only  b< 
moved  bock  from  the  main  tube  a  distance  of  half 
its  diameter  or  so,  and  therefore,  a*  far  as  obstruct- 
ing the  light,  or  convenience  of  observing  goes, 
would  be  practically  tho  some.  The  flat  also  would 
be  more  firmly  fixed,  and  more  accessible  for  adj  ust- 


Tho  same  phenomena  orcor  as  seen  from  the 
etirlh  with  transits  of  the  satellites,  although  the 
sludow  may  not  l*i  on  Jupiter  at  all. 

On  the  22nd  of  this  month  the  shadow  of  the 
:ird  satellite  enters  the  planet  at  7.15  p.m.  and 
'  at  10. 1  (your  astro,  information  does  not 


I2W17.]— Ix  reply  to  "A.  S.  L."  Xo.  2"934, 
I  will  a*k  him,  if  he  thinks,  when  ho  directs 
j  his  telescope  to  tho  sun.  that  more  thou  the 
column  of  rays  equalling  the  wire  of  his 
mirror  are  reflected  to  his  flat  ?  It  appears 
to  mo  that,  no  matter  to  what  the  tele, 
scope  is  directed-  only  tho  whole  of  tho  parallel 
rays  that  fall  on  the  mirror  require  tn  be  reflected 
by  the  Hat— and,  if  large  enough  to  reflect  the 
whole  of  them,  it  is  sufficient. 

It  is  a  subject  of  great  interest  to  mo— and  I  am 
anxious  to  lie  convinced  if  I  am  wrung— for  I  shall 
lie  sorry  to  lose  tho  full  effect  of  a  large  and 
expensive  mirror  by  using  too  small  a  flat.  I  have 
but  just  mounted  the  17!in.,  and  have  had  no 
opportunity  of  trying  it  on  stars  as  yet.  But  on  a 
watch-dial  and  artificial  star  at  l<x>  yards  distant, 
the  w  hole  of  tho  mirror  is  reflected  ill  the  2in.  flat, 
as  I  prove  by  cutting  out  l'Jin.  of  tho  centre,  and 
yet  getting  the  image  of  tho  dial  in  the  eyepiece. 
*o  tliat  for  any  mom  distant  object  the  focus  will 
be  shorter  and  tho  fiat  more  effective. 


For  the  ISin.  I  have  two  flats  mounted  earn  on 
its  own  arm — one  ljiu.,  and  the  other  Jin.  These 
I  have  frequently  changed  one  after  the  other,  ami 
found  no  difference  in  the  light  or  definition  of 
either  one  or  the  othei ;  so  that  I  feel  satisfied  that 
the  l}in.  flat  is  sufficiently  large  for  tliat  mirror.  1 
ought,  perhaps,  to  say  tliat  the  tube  is  about  litu. 
wide,  and  the  mirror  just  clears  each  side,  so  that 
tho  tint  is  as  near  to  the  centre  as  possible  :  and  for 
the  I7jin.  the  tube  is  no  larger  than  just  to  admit 
the  mirror,  and  the  sliding  plate  is  fixed  to  the 
inside  of  the  tube  :  so  that,  in  this  ease  also,  the 
eycliicces  are  placed  as  close  as  possible  to  the  i*utr« 
of  the  mirror. 

In  answer  to  Mr.  Wcstlake  (209.11) .  I  will  assure 
him  that  tho  sliding  plate  and  arm  is  us  capable  ot 
perfect  adjustment  as  that  of  any  other  arrange- 
ment ;  and,  if  well  made,  and  preiierly  fixed  on  toe 
tube,  more  than  the  adjustment  cf 

the  flat  on  the  arm  to  reflect  the  whole  of  the  lays 
from  tho  largo  mirror  directly  into  the  eyepiece. 

As  to  the  chance  of  the  sliiling  tube  being  true  or 
not:  no  one  knowing  anything  about  a  telescope 
would  allow  of  chance  in  that  matter,  as  no  cue 
would  put  up  with  imperfection  there ;  but  get  a 
new  one,  or  get  that  mode  perfect. 

I  can  also  assert  that  no  well -made  sliding  plate 
is  affected  by  any  shake.       Philip  VnLnnoe. 


TELESCOPES. 

[209.18.]— I  WMH  to  ask  "  F.R.A.S."  one  or  two 


questions."  The  first  relates  to  the  1 
separating  power  of  telescopes.  "  F.R.A.S."  has 
shown  us  that  this  is  a  function  of  aperture,  and 
that  it  is  expressed  by  dividing  aperture  by  4'  Vj. 
Xow  lloll's  division  in  tbo^ring  of  Saturn  is^about 

aperture  to  show  it  if  the  formula  applied  to  it : 
yet  I  find  that  others,  a*  well  as  myself,  can  see- 
the division  with  the  telescope  reduced  to  2in.  In 
fact,  1  have  perceived  it  in  tho  following  ansa-  with 
ljin.  The  question  I  venture  to  |«opound  to 
'•  F.R.A.S."  is,  why  the  formula  do-.-s  not  apply 
to  this  object  (as  it  evidently  does  not)  and  what 
is  tho  rule  for  the  visibility  of  lines  of  sej-aration 
betwixt  objects  other  than  fixed  stars.  I  cannot 
see  why  the  same  rule  is  not  applicable  ;  but  I  Uav.- 
no  doubt  ourovcr-obligiiig  friend  will  make  it  clear 
to  me. 

The  next  question  relates  to  spectroscopy.  Burn- 
ing petroleum  without  a  chimney,  and  viewing  the 
flame  with  Home  and  Thomthwaitc's  miniature 
■Metroscope,  I  lower  tho  tqxetroscope  until  the 
light  begins  to  fade,  when  a  luminous  line  in  the 
blue  becomes  faintly  visible,  and  a  still  fainter  one 
in  the  violet.  Xo  doubt  "F.R.A.S."  is  familiar 
srith  these  facts  ;  but  he  would  much  oblige  if  he 
would  inform  me  if  they  are  hydrogen  lines. 

Ought  I  to  sec  anything  of'  the  spectra  of  stare 
with  Horn*  and  Thornthwaite's  miniature  univer- 
sal spectroscope  and  a  l»in.  reflecting  telescope - 
Tho  makers  give  instructions  in  their  book,  but  I 
have  bocu  unable  to  make  anytliiug  of  it.  The 
spectrum  is  not  brilliant  enough  to  show  even  the 
colours  distinctly. 

lias  anything  been  discovered  of  divisions  in  the 
rings  of  Saturn  with  Mr.  Common's  large  instru- 
ment, and  are  any  accounts  published  relative  to 
its  tierformanocs;  or  any  drawings  of  what  is  seen 
with  it:  How  would  a  Coddington  lens  do  for  a 
high -power  eyepiece '( 

It  is  of  coarse  only  natural  that  Mr.  Wray  should 
prefer  refractors  to  reflectors :  but  I  own  mv  sur- 
prise that  his  utterances  should  show  he  has  had  so 
little  actual  experience  of  reflectors.  Still,  his 
opinions  ore  entitled  to  great  weight,  and  1  should 
lice  to  ask  him  his  opinion  of  the  pros|>eet  of  a  largo 
refractor,  say,  24iu..  Iiciug  constructed,  with  any 
decent  approach  to  the  perfection  of  Mr.  t'cmra'  n'» 
mirror— more  especially  with  respect  to  the  colour' 
correction '!  John  Hanneford. 

REFLECTOR  v.  BEFBACTOB. 

[20959.1— TlIJS  queries  relating  to  this  subject 
have  produced  a  lot  of  valuable  information.  I  was 
asked  for  my  reason*  for  preferring  the  refractor.  I 
gave  somo  of  them  accordingly,  with  my  observa- 
tion and  experience.  It  will  not  tax  the  credulity 
of  our  readers  when  I  say  that  my  object  lias  !«■:! 
to  get  rid  of  instruments,  whereas  the  olqVct  of 
such  gentlemen  as  Messrs.  Holmes,  Yallanoe,  -nd 
Westlake  has  been  the  opposite  of  thL«.  My  pre- 
ference for  tho  refractor  accords  with  my  observa- 
tion. The  fact  that  instruments  more  frequently 
turn  up  in  the  trade  that  require  readjustment,  re- 
polishing  (and  resilveriiifi)  of  the  retlector  class  oi 
instrument  than  the  refractor,  leads  me  to  ba«e  one 
|«rtiou  of  my  reasoning  and  |>reference  on  this  ex- 
perience. Undoubtedly,  the  great  care  used  by 
these  gentlemen  gives  the  mirror*  a  chance  nf  last- 
ing longer  than  tin  y  would  with  rougher  usage  ; 
but,  are  they  as  good  a*  newly-silvered  (in  tho  case 
of  class),  or  newly-polished  (in  the  case  of  n  ctall  : 
The  real  fact  is  tliat  metallic  surfaces  an?  r.  a^tantly 
deteriorating,  and  it  depends  upon  the  greatest  care 
l«eing  taken  to  ki-ep  them  workable  for  any  h-iizth 
of  time.     An  o.g.  wiped  oucc  a  year  on  the  inside 
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will  not  coutract  "  green  mould  "  in  our  climate  at 
all.  Tim  is  a  few  minutes'  work.  Does  Mr.  Weit- 
lake  hold  a  br-.i  f  for  reflectors,  or  would  ho  b<!  sur- 
prised to  learn  that  some  disinterested  people  are 
yet  extant  .'  X  can  assure  him  that  my  cake  has 
como  from  reflective,  nfruetivc,  and  dispersive 
sources.  If  I  «iv  I  uiu  |wrfectly  disinterested, 
would  it  he  possible  for  a  gentleman  who  "dreams 
of  briefs  "  to  Micve.  me? 

The  information  derived  from  these  letters  is  use- 
ful to  us  nil,  and  will  show  the  querists  that  them 
U  as  much  hobby-riding  iit  this  ax  in  all  mutter* 
Still,  I  should  pet  a  refractor  if  I  was 
1  of  a  reflector.  If  I  could  not  afford  a 
refractor,  a  reflector.  I  do  not  see  that  anything 
ha»  ljecn  said  about  the  distorting  influence  of  air- 
cunvut-i  paving  up  and  <lowu  the  body  of  a  re- 
flector, or  through  the  lattice .  work  that  docs  duty 
for  a  body  in  some  case*.  Mr.  Holmes,  prone  as 
ever  to  exaggerate,  as  usual  in  such  cases,  under- 
rates overv  ono  else.  He  asks,  "  What  do  I  know 
about  ft  f  I  answer,  a  preat  deal  more  than 
Mr.  H.  likes  to  admit .  we  all  know  but  little  yet. 


BLACK  DROP. 

[i0r«CO.]—  Tire  opinion  of  several  of  your 
atiwideuts  with  regard  to  this  phenomenon  observed 
during  tranait-i  of  Venus-  that  it  is  duo  to  the 
sensible  diameter  of  the  pupil  of  the  eye — can,  I 
think,  be  shown  to  be  erroneous.  If  an  opaque 
object  held  not  fur  from  the  eye  bo  made  to 
approach  the  line  joining  the  eye  with  a  more 
distant  bright  object,  there  will  appear  a  dark  pro- 
jection k  aping  out  from  the  0|sique  body  Won- 
apparent  contact ;  and  this  is  better  seen  if  two 
opaque  bodies  at  different  distances  bo  mode  to 
approach  the  same  visual  line  ujmn  a  bright  liuck- 
ground.  'lliis  is  caused  by  tbo  different  new  which 
one  side  of  the  pupil  obtains  from  that  which  the 
other  side  has,  and  is,  therefore,  due  to  the  sensible 
ateo  of  the  pupil :  but  if  both  bodies  are  at  the  some 
distance  from  the  eye,  no  such  appearance  presents 
itself,  the  parallaxes  of  the  two  opaque  bodies 
being  the  same.  Now.  in  viewing  a  transit  of 
Venus,  the  planet  and  the  sun's  limb  form  images 
in  the  telescope  which  are  in  the  same  plane,  and 
at  the  same  distance  from  the  eye.  If,  therefore, 
this  appearance  is  observed,  it  must  be  due  to  some 
Other  cause,  especially  as  in  most  eyepieces  the 
orifice  is  reduces!  almost  to  a  pin-hole  in  a  high 
power.  The  black  drop  seems  to  be  explained  by 
irradiation,  the  bright  sun  seeming  to  encroach 
ujion  the  black  disc,  except  at  the  limbs  in  contact, 
aided  by  the  unsteadiness  of  the  air.  With  regard 
to  query  4 'J IV),  the  blue  tlamo  given  by  salt  in  the 
fire  is,  I  fancy,  due  to  the  combination  of  the 
chlorine  with  the  carbon  of  the  coal.  Its  spectrum 
is  wry  interesting,  full  of  bands— not  those  of 
the  Bunsen  name  nor  those  of  chlorine  under  the 
electric  spark.  1  have  not  tried  the  spectrum  of 
the  chlunilcs  of  carbon,  but  believe  it  would  bo 
found  to  resemble  that  of  the  salt -Home.  To  see 
the  Bunsen  spectrum  to  perfection  the  lamp  should 
be  allowed  to  roar  with  excess  of  air,  and  to  burn 
with  the  bright  blue-green  Hume ;  the  effect  then 
is  very  beautiful. 


will  lm  perceived  that  by  this  arrangement,  the 
breadth  and  depth  (iu  inches  and  quarters)  are  rarh 
divided  by  12,  as  well  as  multiplied  together  when 
brought  together,  so  that  the  product  hcomes 
divided  br  144  ;  and  this  bring  multiplied  by  length 
iu  feet  gives  the  cubic  contents  iu  firt. 

I  have  but  once  seen  the  spiral  instrument,  but  it 
appeared  to  me  very  clumsy  in  working,  and 
certainly  not  more  accurate  to  four  places  of  figures 
than  the  circular  instrument,  which  gives  the  fourth 
figure  clearly  enough  when  tlie  left  integer  does  not 
exceed  7 ;  with  8  and  9  for  the  left  integer,  the 
fourth  figure  is  somewhat  obscure:  but  what  is 
wonted,  is  a  ready  means  of  reading  numbers  to 
sir  places  of  figures. 


[20962.1-It  must  be  admitted  that  the  construc- 
tion of  a  Eoget's  slide  rule  on  Professor  Everest's 
method  is  somewhat  tedious  ;  but  it  is 'not  neces- 
sarily iiuiccurate,  if  carefully  done.  By  proper 
arrangements  it  may  be  taken  up  in  any  spare  half  - 
hour  without  increasing  the  risk  of  error.  But,  of 
course,  Mr.  Kapteyn  is  best  able  to  judge  whether 
or  not  he  can  spare  the  ' 


first  be  reduced  to 


ably  of  type  metal.  This  substance,  or  rather 
compound,  is  really  of  great  value  for  bearings, 
and  will  stand  very  high  s|ieed  in  the  shafting  even 
when  oiling  is  somewhat  neglected.  There  is  only 
a  traiir  rmwn,  I  believe,  for  dropping  the  manu- 
facture of  these  excellent  mandrels.  I  hope  to 
find  another  trade  reason  for  their  restoration. 

O.  J.  Ia. 


the  form  a*  as  division  is  not  possible  on  a  Itogct 
rule.  Then  denoting  bv  L  the  line  of  log.  logs., 
and  by  B  the  ordinary  lino  of  logs,  on  the  alide, 
WO  ha ve — 


the  answer  may  be  found  on  the  upper  line,  or  on 
the  lower  as  indicated  by  m'  ■  x'. 

If  a  is  a  fraction,  take  its  reciprocal  r  and 
find  *-  1  of  which  the  reciprocal  t  will  bo  the  re- 
quired answer. 
Example — 

m  •!* 


Let  a 

L 
B 


-  ('505)       »  x,thc:.r: 

r  m  1-C1S 
*  .  -4*0  


1 

•505 


1-98. 


THE  SLIDE-BULB. 

[30961.]— I  ousukvk  that  there  are  numerous 
clerical  errors  in  my  letter  which  uppuamt  in  No. 
924  for  January  6th,  at  p.  410 — some  attributable 
to  myself,  and  others  to  the  compositor:  it  is, 
therefore,  not  surprising  tliut  Mr.  Trios.  Dixon 
should  have  failed  to  accept  the  statement  I  made 
relative  to  the  cubing-rule  funiiahod  by  Messrs. 
Dring  and  Fags — see  his  letter.  No.  929,  p.  432. 
The  statement  mode  in  my  former  letter  was 
scarcely  as  definite  us  it  should  have  been — namely, 
that  thr  breadth  ami  drplh  in  mekn  and  quarter 
weJirt  being  brought  together  on  tho  slide,  and  on 
the  upper  fixed  line  of  the  rule  and  the  length  in 
ftft  being  found  uu  the  lower  fixed  hue,  the  cubic 
contents  in  fat,  and  decimals  of  a  foot,  will  be 
found  over  the  length. 

The  explanation  is  simple.  On  the  aide  of  the 
rule  arranged  for  that  purinao  there  are  four  loga 
rithiiiie  system*  on  Uu-  Hume  scale,  uud  differing 
but  slightly  from  one  another.  The  top  line, 
marked  E,  has  the  scale  tnrrrlfd,  tho  figures  run 
ning  from  right  to  left ;  the  upper  line  on  alide, 
marked  B,  haa  a  similar  scale  direct,  figures  read- 
ing from  left  to  right.  The  skMk'mions  on  these 
two  scales  are  divided,  so  that  the  quarter  inc het  can 
bo  accurately  read  off. 

The  lower  line  on  the  slide,  marked  C,  and  the 
lower  fixed  line,  marked  D,  are  exactly  similar 
logarithmic  lines,  on  the  same  scale  as  E  and  B, 
but  both  'uni  t ;  that  is,  figures  reading  from  left  to 
right,  and  ohly  differing  from  the  other  two  lines  in 
their  tuMtruiom  being  decimally  divided. 

The  essential  point  in  tins  arrangement  ia,  that 
the  12  on  the  fixed  inverted  line  E  shall  coincide  ac- 
curately with  tho  12  on  tho  lower  fixed  lino  D  ;  and, 


m  -  -1.10' 


_m     m  -m 

x -1  -  1-247 
.-.  i      =  -8016 

In  this  oise  •»  uiu  off  th"  wale  f  the  left,  and 
the  alide  lias  to  be  shifted  one  radius  to  the  right, 
when  tho  answer  is  found  on  the  lower  line  L. 

This  result  waa  obtained  on  a  loin,  rule,  each 
radius  being  only  Sin.  long :  the  last  figure  of  1-247 
on  a  23 in.  radius,  the  7  would  be  obtained  with  cer- 
tainty, and  an  additional  figure  by  estimation. 

If  that  amount  of  accuracy  is  not  sufficient  for 
Mr.  Kapteyn 's  purpose  a  Boget  rule  would  be  of 
no  use  to  lam,  and  he  must  resort  to  logarithms. 
The  calculation  of  the  above  equation  is  appended 
to  show  that  the  value  obtained  by  tho  rule  is  fairly 
'  in  excess. 

T-70M9I4 

0-2*>708d 


■m 

•429 


1-4723301 
7-1335389 
co.  0-37<i7o07 


log.  log.  z  ~  l 

*  - 1 1-247005 

*  -8015M 


a-9836197 
009W771 


A.  D  L. 


one  over  the  other.  It 


[20963.] — The  Utter  of  "  Mechanicus"  (209.13) 
gave  me  great  pleasure,  and  was  of  great  Interest, 
irresjiective  of  its  support  of  my  paper  on  "  Screw- 
mania."  I  recently  missed  by  accident  the  pur- 
chase of  a  French  lathe,  which  was  made  I U0  years 
since  try  Fere  Hulot.  and  belonged  to  a  Bev.  Dr., 
recently  deceased,  in  Cambridgeshire.  It  was  a 
Boae-engine  with  traversing  mandrel  for  the 
II  pumping  "  or  endlong  motion,  and  hod  the  same 
sort  of  collars  aa  described  by  "  Mechanicus." 
It  fetched,  I  am  told,  50s.  only,  including  an  eccen- 
tric and  an  oval  chuck  and  some  tools.  It  was  on 
a  wooden  bed,  with  overhead  flywheel,  on  a  beech 
support.  I  have  seen  some  splendid  ivory  work 
turned  on  this  lathe,  which  continued  to  run  quite 
true.  It  was  latterly  allowed  to  get  very  dirty, 
and  looked  like  a  marine-store  affair  ;  but  I  knew 
it  was  all  right  below  its  dirty  coat.  1  don't  know 
who  bought  it,  as  it  was  sold  oy  auction,  and  I  was 
unable  to  attend  the  sale.  I  daresay  it  is  doomed 
to  some  scrap-heap  or  old  metal  store.  The  collars 
were  called  pewter  by  tho  owner,  but  were  prob- 


A  VIOLIN  WITHOUT  A 

I2ti9S4.]-I  bid  adieu  to  "  Capt.  Cuttle,"  as  ho 
refuses  to  accept  my  challenge,  while  I  thank  him 
for  his  reference  to  my  principle.   Mr.  Soliacht  is  a 
friend  imleed,  who  not  only  talks  but  acts,  and  I 
have  read  his  letter  (p.  432)  with  delight.   I  believe 
he  is  the  first  inventor  who  has  constructed  a  sound- 
board by  layers  of  veneer  and  soft  wood ;  the  experi- 
ments he  is  are  verv  valuable,  and  I  nope 
he  will  excuse  a  few  remarks  thereon.    We  will 
ilismiss  the  curve  and  bend  of  the  wood,  as  agreeing 
that  tbey  are  not  conducive  to  fulness  of  sound,  and 
will  refer  'inly  to  the  flat  surface  and  plate  of  sound- 
board.   Now  a  tuning-fork,  cither  A  or  C,  will 
sound  equally  as  well  on  a  contra- lass  as  on  a  violin, 
or  on  a  |Kitinl  of  a  door ;  but  a  tuning-fork  or  any 
other  sound-producer  pitched  to  lower  C  or  A  would 
otily  sound  well  on  the  larger  board.  Whv'f  Because 
the  area  is  larger  and  the  size  of  both  vibrators 
[fork  and  soundboard)  more  equalise  1.  No  sound- 
lost  will  make  a  small  soundboard  equal  to  tho 
urge  vibrations  of  a  deeper  pitch  than  the  small 
soundboard  is  capable  of  receipt  or  rtaetam.  Tho 
hard  bock  of  a  violin  reinforces  tho  treble,  but  it 
takes  awav  from  the  elasticity  requisite  for  the  ha-*>. 
I  would  give  a  hint  hero  to  piauo-makera— viz.,  to 
have  their  soundboard*  thinner  in  tho  bass,  so  as  to 
allow  more  vibratory  action,  but  nut  too  thin  or  a 
species  of  wolf  will  appear :  this  I  would  get  rid  of 
by  adding  to  the  back  of  tho  soundboard.  Of  course 
there  ia  more  difficulty  in  fining  down  the  bass  in  a 
cottage  piano  than  in  a  grand,  because  the  aim  it 
smaller  in  one  than  the  other.  Tho  question  ia.  How 
can  we  construct  a  soundboard  to  sound  treble  and 
let  us  say  alto  at  the  same  time  r   They  are  not  far 
removed,  and  the  violin  is  supposed  to  possess  a  bass 
string  G,  which  has  peculiarities  in  the  soloist  V  hands, 
so  if  you  please  soil  say  treble  and  baas.   Now  our 
readers  will  see  why  there  is  so  much  carving  out 
and  thinning  down"  in  the  violin,  and  why  a  single 
fault  in  this  respect  will  mar  a  good  instrument.  I 
really  think  it  most  be  allowed  that  no  violin  is 
equally  as  good  on  the  treble  string  and  on  the  bass, 
because  if  it's  thin  enough  for  the  bass  it  may  not  be 
thick  enough  for  the  treble,  notwithstanding  the 
addition  of  a  hard  wood  back,  which  is  but  a  second- 
hand addition,  and  cannot  be  said  to  form  part  of  tho 
soundboard  proper.   Almost,  but  not  all,  violins 
have  been  made  with  a  duplex  soundboard — vir., 
two  pieces  joining  down  the  middle,  probably  with 
tho  idea  of  accommodating  the  tones  of  their  resis- 
tive strings  ;  but  then  tho  area  to  each  act  must  bo 
smaller.    I  do  say  it,  who  perhaps  ought  not  to  do 
so,  that  aa  the  new  violin  has  two  soundboards  all 
these  difficultiea  are  obviated,  and  while  I  ahoutd 
like  one  of  Mr.  Schuchfa   soundboards  for  my 
treble,  I  must  look  elsewhere  for  my  baas  aound- 
Ixard,  even  to  Dame  Nature.   I'm  afraid  tho  glue 
would  be  too  stringent.    Mr.  Schucht  starts  an 
interesting  theory  about  tho  surface  of  wood  trans- 
mitting the  vibrations  to  the  air :  this  ia  true  enough, 
but  the  wood  and  vibrations  must  act  together  first, 
and  when  this  ia  dono  wo  might  copy  the  electricians 
and  call  our  resonators  field  soundboards,  as  they 
do  their  magnets.    Mease  allow  a  trespass  here. 
The  Voaa  electrical  machine  has  lm  glass  discs  re- 
volving in  different  directions— why  not  do  tho  same 
with  a  dynamo  machine— tho  magnet  ono  way,  the 
armature  the  other  t   I  hope  the  electric  field  will 
be  disturbed  very  considorahlv  this  year. 

1  did  not  quite  understand  the  "  Trumpet"  (2004:11 
but  "  War  haa  brought  it  home  to  me,  and  if  he 
will  aend  me  his  address  I  shall  be  glad  to  communi- 
cate with  him.  Do  my  violins  turn  oat  equally 
good  1  No.  I  burn  the  bad  and  improve  on  the 
good.  Tho  secret  consists  in  udsiiting  the  best  fo  rm 
to  tho  best  material— that  is,  for  the  purpose  in  hand. 
To  conclude,  I  sent  ouo  of  our  violins  to  tho  C.8.A. 
and  valued  it  at  £2,  when  they  assessed  it  at  £7.  I 
need  hardly  remark  that  our  cousins  evidently  want 
to  detain  it— perhaps  patent  it ;  but  will  they  be  able 
to  mako  it  afterwards  ?  Well  it's  oulya  box  and 
four  strings.  Fiddler. 


HIGH  CHIMNEYS. 

[20965.]— The  fall  of  the  Bradford  chimney  has 
suggested  to  mo  the  question  whether  it  might  not 
he  possible  to  do  without  such  costly  erections. 
The  main  objects  of  a  high  chimuey  are  to  create  a 
strong  draught,  and  to  aomewhat  mitigate  the  smoke 
nuisance  by  removing  it  as  far  as  possible  from  th  • 
ground.  The  first  object  might  be  obtained  by 
urging  tho  fire  with  a  fan  or  other  blower,  a*  is 
dono  on  a  small  scale  in  torpedo  boats  ;  and  the 
second,  by  passing  tho  smoke  through  a  gallery 
filled,  by  means  of  paddle  wheels  or  otherwise,  wita 
of  water,  as  was  shown  ut  tho  Auti-Smnka 
at  Kensington.   The  question  of  the 
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iiroflt  and  loss  would  of  course  have  to  be  considered; 
but  it  mu«t  be  remembered  that,  be*ide  the  cost  of  a 
lofty  chimney,  there  is  a  waste  of  heat  uec  i  nary 
to  cause  the  draught.  With  the  fsnblower  fire  the 
whole  of  the  heut  would  more  profitably  be  spent  on 
the  boilers,  and  the  smoke  would  therefore  require 
but  little  water  to  condense  it.  If  much  hrht  did 
pass  the  boilers  it  might  lie  utilized  to  warm  the 
mill  on  the  hypoeaust  principle.  If  this,  or  a  similar 
plan  were  found  to  bo  really  efficient,  it  wuuld  be 
well  worth  the  while  of  the  corporation  of  a  manu- 
facturing town  to  promote  its  adoption  by  bounty 
or  otherwise.  Jfaber. 


DIRECT-ACTING  TRICYCLES. 

[20966.1—1  AND  u  friend  rif  mine  resolved  to  make 
one  early  last  spring.  Never  having  seen  one  before, 
we  made  it,  and  were  astonished  at  its  working  so 
well.  We  have  gone  over  a  lot  of  ground  with  it. 
Wheels  are  .VJin.  diameter ;  small  wheel  20in.  ; 
cranks,  Gin.  throw  ;  double-spoon  bmkeaon  large 
wheels ;  steering  behind  :  we  sit  side  by  aide,  some 
.'•ft.  from  the  ground.  We  have  gone  at  great  speed 
and  have  never  one*?  Imtu  thrown.  We  smoke  and 
chat  together  with  perfect  ease.  As  to  mounting 
hills,  we  have  turned  round  on  our  machine  and 
looked  back  with  surprise,  so  easily  have  we  mounted 
them.  We  sit  direct  over  our  cranks,  same  as  a 
bicyclist  on  his  bicycle  saddles.  Many  a  time  we 
have  put  the  whole  weight  of  oar  bodies  on  the 
cranks  in  hill-climbing  without  anv  fear  whatever 
of  going  over.  We  hare  been  told"  frequently  tlmt 
we  should  come  to  grief,  and  the  machine  would 
not  act ;  but  practice  is  before  theory,  which  we 
have  proved. 

Blackburn.  Thos.  Pearson. 

[2<K)07.]— I  quite  agree  with  "  A  Fellow  of  the 
Geological  Society  "  as  to  the  groat  advantage*  of 
a  direct-action  tricycle  such  aa  the  M  ICoyal 
National  "  ;  but  the  disadvantage  is  that  vou  are 
cither  too  high  in  the  world  or  have  such  small 
wheels  that  the  pedaling  must  he  very  rapid.  In 
the  recently-invented  "  Monarch  "  tricycle  this 
advantage  has  been  got  Ma  by  u  very  simple  ex 
penrucut.  The  pedals  are  hung  from  the  cranked 
axle  in  stirrups,  so  that,  although  chains,  cogs,  arc 
are  done  away  with,  the  centre  of  gravity  is  no 
higher  than  in  an  ordinary  chain  or  lever  tricycle, 
and  the  number  of  bearings  are  the  same  as  in  s 
bicycle.  Tike  cranked  axle  drive*  Ijoth  large 
wheels.  R.  P.  O 


THE  "IDEAL"  CYCLE 
"BICYCLE." 


A  NEW 


(2D%8.1 — For  those  of  your  readers  who  are 
interested  ill   the   improvement  of  bicycles  and 
tricycles  I  give  a  description  and  sketch  of  the 
"Ideal."    The  machine  steer*  as  a  bicycle.  The 
rider  turns  B  by  an  ordinary  bicycle-Handle  :  A 
also  turns,  because  A  and  I)  arc  coupled  by  i 
rod,  so  that  A  turros  to  the  right  or  left  m<  -  I 
B.    C  is  kept  on  the  grouuJ  by  a  light -priug 
simply  a  trailing- wheel  for  steering;  it 
three  inches.     vVlicu  the  rider  mount*  it  i»  a 
bicycle;  when  in  the  saddle.  A  is  clear  of  |hi 
ground,  or  only  occasionally  touches,  whilst  I 
simply  touches  with  a  pressure  of  31b.  for  **•  i 
Th-  machine  thus  practically  runs  on  B  on 

The  object  in  designing  this  machine  hat<  bCCB  ' 
place  the  weight  on  one  wheel  only,  mu»:; 
others  mere  balancing  wheels,  thus  differ  n/  from 
an  unliuary  bicycle  in  not  employing  the  back 
wheel  to  carry  Weight.   Another,  and  Mr h 
greater,  advantage  has  been  secured,  a-  is  i 1 
machine  perpendicular  actiou  is  fully  1 1 
Thus  it  has  been  found,  through  practically  t  ■ 
the  machine,  that  there  is  a  very  great  ad',  si 
from  thin  On  Use,  as  the  machine  can  bo  ridden  all 
day,  and  yet  the  rider  does  nut  get  fatigu>  1 
an  ordinary  bicycle.    In  this  machine  the  poaiticni 
of  tin-  body  is  much  th»  same  as  in  walk: 
rider  being  able  to  press  tJcrpciidiculariT 
pedals,  whilst  in  a  bicycle,  if  he  sits  "  upright,"  hi 
u  not  |ier|ietidicuLir :  but  the  liuc  in  mad 
forms  an  angle  to  the  rear  of  a  perpcndii  i 
This  is  an  unnatural  position  for  the  hunun  body, 
end  the  rider  lias,  therefore,  to  pull  at  the  handles, 
not  only  to  drive  the  machine,  but  also  to  lapport 
himself,  as  he  is  not  balanced  ever  hiswcik  as  In 
walking.    If.  on  the  other  hand,  on  a  bj 
rider  leans  over  the  handles  to  make  the  machine 
run  eanor  by  taking  the  weight  off  the  bmk 
he  puts  hunielt  in  a  far  worse  position  for  m  t 
his  powers,  besides  the  greater  tendency  • 
over  the  handles."  The  Ideal  has  the  perp.  i 
moti'-u,  combined  with  pnu'tically  ninniui:  M  DM 
wheel,  and  luiving  perfect  safety  also. 

Besides  thrnc  ailvantages,  there  is  also  the  ad- 
vantage of  being  able  to  stop  the  machine  instantly 
down  any  hill  by  a  most  powerful  hrako  without 
fear  of  going  over  the  handles,  whilst  u|i)iill  the 
rider  can  "  walk  "  on  his  pedals ;  and  the  weight 
instead  of  being  thrown  more  on  the  bock  wheel, 
is,  in  this  machine,  still  kept  on  the  one  wheel. 
Again,  a  most  important  point  is  that  luggage  can 
be  carried  in  front,  and  the  weight  still  balanced  on 


the  one  wheel,  whereas  in  a  bicycle,  where  the 
luggage  is  carried  behind,  the  weight  is  throw  u  on 
the  back  wheel,  and  the  machine  runs  heavily,  or. 
if  carried  by  a  knapsack,  the  result  is  worse  by 
fatiguing  the  rider  far  more,  besides  the  discomfort. 
Thus  luggage  carrying  has  been  given  up  by  a 
grout  many  riders  as  hopeless.  In  this  machine  the 
luggage  is  not  in  the  way  at  all,  whilst  the  weight 
in  this  case  also  is  only  token  by  the  large  wheel. 
Another  point  is  that  there  is  no  vibration  from  the 
back  wheel,  and  the  comfort  from  this  can  only  be 


appreciated  by  those  who  have  tiddcu  the  machine 
for  a  whole  day,  and  at  the  end  of  it  find  their 

3>iiw*  have  not  been  vibrating  over  every  mile  of 
te  road.  This  machine  rides  excellently  also  on 
bad  roads — its  superiority  is  here  thoroughly 
brought  out :  in  fact,  the  difference  between  good 
and  bad  roads  is  not  nearly  so  noticeable  aa  in  a 
bicycle  ;  this  is  no  doubt  owing  to  its  running  on 
one  wheel  without  having  a  little  luck  wheel  car- 
rying weight  falling  into  every  depression  in  the 
road, and  bumping  the  rider  up  anil  down. 

Thus,  there  are  several  great  advantages  claimed 
in  this  rnachine,  most  noticeably  the  perpendicular 
and  natural  |iosition  for  the  rider,  ami  that  it  prac- 
tically runs  on  one  wheel  with  perfect  safety  and 
comfort.  Kxperimcnts  havo  been  successfully  car- 
ried out,  and  the  machine  practically  tested  up  and 
down  steep  hills  over  country  roads.  The  machine 
will  be  shown  at  the  Albert  Hall  this  month,  and 
inspection  is  invited. 

E.  H.  Hodgkinson. 

SAFETY- VALVES   IN  BOILERS. 

[20909.] — Yon  remarks  on  safcty-vnlves  in 
"ours"  of  the  22nd  DsjCOnaber,  IHNi,  have  induced 
me  to  inclose  photo,  and  description  of  a  small 
warning  dead-weight  safety-valve  which  I  have 

liccn  making  and  putting  on  ly.-ilers   for  many 


*T 


years.  Since  IS"  I  luive  m.-id-  these  vulves  more 
complete  by  making  tlte  spindle  hollow,  and 
placing  a  water-holder  and  pressure-gauge  on  top 
of  it,  so  that  the  steam-pressure  under  it  Mb  lar  seen 
all  the  way  up  to  the  blowing-off  point.  I  never 
for  a  moment  thought  of  superseding  tho  ordinary 
pmssurc- gauge  placed  on  boiler*  by  them:  but 
only  to  make  it  as  nearly  practically  perfect  and 
reliable  of  itself  as  possible.  I  have  hail  one  of 
these  on  my  woikshop  boiler  for  several  years,  aud 


it  is  a  pleasure  to  me  to  notice,  as  the  pnnge- 
ls.iuter  get*  up  to  oolb.,  the  steam  beginning  to 
blow  down  over  the  top  of  the  tire-door,  which, 
when  the  fireman  soea,  changes  the  position  of 
the  damper,  or  puts  on  more  fresh  fuel,  or  both. 
The  two  ;lin.  rnain-lever  safety-valves  cn  the 
lioiler  are  loaded  to  COlb.  I  do  not  rem-mr«  r 
ever  seeing  them  blowing  off ;  the  small  valve, 
with  a  difference  of  61b.  of  load,  takes  that  duty 
entirely  «n  itself.  When  giving  the  weekly  clean- 
ing it  u  turned  rouud  and  round  by  the  hand,  *o  as 
to  see  that  it  is  unite  free.  Should  you  think  the- 
inclined  worth  illustration  in  the  Exummi  Me- 
1-H.vsic.  it  will  perhaps,  add  another  to  the  variety 
of  these  small  indicator*  of  boiler-pressure. 

Wm.  Robertson,  Engineer. 
Dublin,  January  IDtb. 

THE  EXPANSION  VALVE. 

I2O9;0.]— TltAXKUtii  Fred.  Walker  for  ftving 
the  readers  of  tlie  "E.M."  such  a  useful  puce  or 
information  on  using  the  indicator,  and  reading1 
the  diagrams  ;letter  -iUNM),  I  should  like  to  see  a 
letter  from  Fred.  Walker  ou  the  expansion  valve, 
explaining  in  what  position  the  eccentric  is  place, I. 
relatively  to  the  common  slide  eccentric :  also 
whether  there  is  any  lap  or  leal  given  to  the 
common  slide  when  expansion  valve;  are  cd. 

Shaw. 


ON  THE  FLOW  OF  WAT  BR  FROST  A 
PIPE  WlTH  A  FLAP. 

JJOftTl-l — Some  time  ago  1  represented  in  these; 
pages  experiments  made  at  the  i>i •  ■■  itls  nt  n  pipe 
with  a  Sap.  by  which  it  appeared  that  the  water 
flowing  there trom  carried  with  it  a  certain  amount 
of  air  capable  of  exerting  a  definite  pressure  on  the 
flap  ("  E.M. ,"  Vol.  XXXV  .  pp.  rill.  :v*l).  But 
how  this  pressure  was  caused  I  wx«  not  able  to  find 
a  satisfactory  reason.  Tho  editor  of  a  weekly 
periodical,  in  a  "note"  in  that  paper,  though 
unable  to  give  a  rcasnu  for  the  experiment, 
remarks  that  a  private  correspondent  of  his  ••obtain* 
rather  different  results."  What  tlw«e  result*  are 
it  would  be  interesting  to  know;  and  should  that 
correspondent  see  this  letter,  I  tru>t  he  will  com- 
municate his  observations  to  this  paper.  Since  last 
writing  on  this  subject  I  have  l*>n  reconsidering 
the  whole  matter,  and  thiuk  the  following  con- 
sideration will  in  some  measure  account  tor  the 
experiment. 

Suppose  a  reservoir  full  of  woter  to  have  aa  out- 
let at  the  bottom  by  mean*  of  a  sluice  arrangement 
and  pipe  of  some  considerable  length  f  umi»hci|  with 
a  flap.  Now  suppose  the  sluice  raised  through  a 
semicircle :  the  wstcr  will  not  rush  out  immediately, 
but  some  of  the  air  in  the  pipe  will  tint  find  a  veiit 
through  the  wster  throwing  it  up  in  a  cascade  on 
th-  surface  :  this  will  continue  until  the  water  can 
overcome  the  n-maining  air  in  tin'  j  pe.  Let  st  bt 
the  depth  of  reservoir,  then  the  pressure)  on  th* 
sluice  is  if  -i  const.  (aTAI).  Let  if  V  the  diameter 
of  pip,' and  /  the  length:  then  rif'  •'  represents  the 
ijuantity  of  air  in  the  |  •)«■■  Thus  nt  first  the  pres- 
Htre  exerted  by  I  tt  •'«  I  is  greater  than  sf»  x  const. 
Hut  it  is  tut  uat ui  il  to  sup|*is<'  tl.sl  fhe  whole  <4 
the  air  pressure  will  l«i  exerted  hen-,  but  that  part 
at  least  will  impinge  on  the  Ha 
and  continue  for  some  time  to  e: 
the  [  ipe  i*  half-full  of  wat.  i. 


W 


l"l 


p7r  v:o:ifly  shown  to  be  equal  to 

where  W  is  tho  weight  of  the  flap  ;  H  L 
mouthoi  ]ii|si  and  flap.  t\  C  betwe-en  mouth  of  pif# 
and  liue  tangential  to  th-  i  :rvod  surfaco  uf  Water, 
n  L  horizontal  line  mid  \\.  p. 
The  i-uscade  nu  the  turiaea  of  th-  water  referred 
to  I  have  frequently  cl.»erved;  but  the  phenomenon 
at  the  month  of  the  \r.\v  is  not  i.-atly  so  easy  vt 
•  awrvatinus,  by  i,  a>ou  of  attending  circumitance*. 
ItLsnccessary.fr  in«tiiiiee,  tliat  the  lisp  sbould 
work  easily  on  its  hm^-s,  and  thnt  the  wind  sHfsam 
be  in  the  right  ditf  ctiou  and  not  to  troug.  Bow- 
ever,  such  pipes  being  common  all  over  tliecotmtry", 
I  am  h  d  to  hope  that  other  observers  may  obtain 
some  clue  to  the  uuitter. 

C.  H  Romanes. 

liccket.ham,  Kmt,  Jan.  lllh. 


WHAT  SHALL  WE  EAT  AND  DRINK  t 

['Jiif'T -'.]— I  Mono!  that  maiiy  of  your  eorro- 
s|mndents,  on  the  »ubj,H;t  of  "  Wlial  to  Eat,  Drildt, 
aud  Avoid,"  seem  to  unplv  that  man  is  merely  ss 
inimal,  or  even  a  maeliine,  rrsiiurins;  a  (xrtsuB 
•  la.lv  amount  of  ai.\  thine;  that  will  heap  him  goicif. 
TlieV  always  refer  to  tho  question,  espcs-iJIy  of 
drink. . is  of.-  to  U:  dm  i  l  il  by  th-  f  ict  of  whether 
or  net  one  con  or  cannot  do  without  it.  We  are  no 
longer,  I  suppose,  to  talk  of  cujoving  a  co,«l  dinner. 
This  is  to  go  out  of  fashion.  Itow  delightful  it  is 
tii  contemplate  in  imagination  adinn-r-puitv  at  tho 
house  of  Dr.  Edmunds,  for  instai.  e.  each  gw-st 
with  his  wholesome  tumhlei  of  hot  wafer  hflaid* 
him.  Now,  I  don't  know  what  posterity  may  come  to 
iuthedayaof  l)r.  Richardson's  "  llygeia,"  hut  mean- 
while I  enter  tny  protest  ,und  I  think*  I  do  so  in  the  kitsr 
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<>f  ninety-nine  people  out  of  vyvtj  hundred  of  the 
present  generation,  against  the  mania  of  running  a 
muck  ogainst  everything  which  obtain*  tint  score 
with  some  rcstles*  reformer*.  Arc  wo  to  have  no 
more  cakes  and  ale  tacause  they  are  virtuous  r  The 
worrt  of  it  is  that  thi-y  don't  agree  among  them- 
selves, so  that  unfortunate  iwoplc  who  look  to  them 
for  advice  must  starve.  Here  we  have  order*  to 
drink  only  tea  and  coffee ;  then  we  are  told  tlu  v 
are  poison*.  One  soys  the  salvation  of  mankind 
ilepends  on  eating  nothing  but  vegetable*  ;  another 
'  I  only  raw  meat.  I  once  positively  saw  it 
',  (in  a  pn]vr  I  think  ui  AO  iht  l'mr 
viars  ago)  that  infants  should  be 
reared  on  auntf  n  AaUmmt-  pirllf  .'  I  am  not  joking. 
Now  by  all  minus  let  us  do  all  that  we  can  to  put 
an  end  to  drunkenness,  where  it  exists  :  but  the  re- 
former* of  the  present  day  seem  to  act  totally  re- 
gardless of  the  fuct  that,  except  among  tliu  very 
lowest,  this  vice  is  rapidly  dying  out.  As  I  remarked 
not  long  since  in  the  ■•E.'M.,"  drunkenness  is  a 
disease  which  requires  treatment  like  any  other, 
but  it  is  preposterous  to  insist  on  physicking  uiuety- 
uine  |«-r  cent,  of  healthy  peoplo  because  the 
hundredth  is  sick.  It  often  occurs  to  me  that  in 
attempting  to  put  an  end  to  drunkenness,  that  we 
quite  overlook  one  side  of  tlie  ijuestiou,  which  our 
rulers  might  well  deal  with.  Is  not  this  vice  very 
seriously  increased  of  late  year*  by  tlie  fart  that  all 
the  liquor  obtainable  bv  the  poorer  classes  is 
jhtfully  adulterated.  How  was  it  that  our  fore- 
mts  <lrank  to  the  extent  thi  n  in  fashion  with 
such  comparative  impunity,  aid  that  wo  uowa- 
ilays  cannot  stand  a  fourth  of  what  they  consumed 
in  the  way  of  wine  and  beer?  Why,  simply  that 
they  got  pure  liquor.  I.et  our  Government,  instead 
of  shillyshallying  about  tlie  matter,  put  their  foot 
down  iinnlv  on  this  abuse,  and  half  the  evil  effects 
of  drink  will  at  ouce  lie  done  away  with.  There  is 
a  great  deal  in  the  letter  in  your  hist  i»sue,  from 
Dr.  Allinsoii,  worthy  of  attention.  All  these  ques- 
tions of  diet,  or  most  of  them,  can  be  answered  bv 
a  little  common-sense.  Advice  as  to  eating  and 
drinking  may  generally  be  summed  up  in  the  few 
words.  •*l>jii't  take  Usi  much  of  anything."  As 
to  saying  that  meat  or  vegetables,  or* tea  or  coffee, 
or  wme  or  beer  -  fur  goodness  sake  Ictus  leave  off 
continually  referring  to  them  as  nftvi>ul—  are  things 
to  be  avoided.  I  beg  most  respectfully  to  suggest 
that,  it  is  talking  nonsense.  By  all  means  avoid 
tun  much  of  any  of  them,  and  if  you  arc  a  drunkard 
nvuiil  the  beer  and  wiuo  entirely.  If  a  moderate 
cjuantity  of  these  disagree,  it  is  probable  that  it  is 
from  want  of  sufficient  exercise,  or  from  some 
other  evident  cause,  and  as  too  much  beer  or  wine 
may  disagree,  so  may  too  strong  tea  and  coffee. 
Everything  depends  on  these  two  Tittle  words,  ••  too 
much."  In  Australia,  thousands  of  hard-working 
men  drink  nothing  but  tea,  and  this  fact  alone 
answers  many  question*  as  to  its  wbolesomenea*. 
A  man  nerd  not  be  a  Lucutlus—  there  may  be  too 
much  of  good  feeding.  I  must  admit,  jiersonallv, 
that  I  enjoy  a  good  dinner,  but  no  dinner  would  I'm 
enjoyable  to  me  with  only  water:  not  even  if  it 
was  warm,  and  I  think  that  a  verv  large  proportion 
of  your  readers  will  bo  of  my  opinion. 

PRCS. 


[20973.]- 1  EEriT  to  "Housekeeper's"  three 
questions  (49005)  as  asked.  1.  Tlie  authority  for 
tannin  of  tea  forming  leather  with  meat  is  seen  in 
making  leather.  Skins  are  soaked  in  a  solution  of 
<«k-burk,  which  contains  tannin  ;  the  cells  of  the 
skins  are  hardened,  and  leather  is  the  result.  Now 
substitute  flesh  for  skins,  and  tea  for  a  solution  of 
ook-Uirk,  and  the  question  is  answered.  "J.  Tlie 
chcimcsd  changi*s  are  tin-  soluble  gelatine  is  now 
made  fibrous  and  insoluble— in  fact,  meat  is  changed 
into  leather.  3.  In  meat  teas  the  meat  is  not 
digested  thoroughly  ;  but  ]iart  of  it  posses  away  a* 
insoluble  matter  :  that  part  not  acted  on  by  tea  is 
dissolved,  while  the  rest  is  useless. 

Dr.  Edmunds  made  a  cruel  hit  at  his  own  pro- 
fession when  he  said  that  medical  men  knew  no 
better  ;  but  it  is  true  for  all  that.  Doctors  are  men 
with  an  eye  to  business,  and  if  they  Bud  the  public 
like  ale,  wine,  or  spirits,  then  they  allow  tlie  public 
to  take  them.  Doctors  are  very  like  Members  of 
Parliament,  there  is  no  getting 'them  on  your  side 
unless  you  force  them  to  adopt  your  views  or 
starve.  Were  doctors  foremost  in  the  temjiernuce 
cause?  Xo.  Are  they  foremost  in  the  vegetarian 
cause  ?  No.  With  regard  to  temperance,  they 
first  argued  that  strong  drinks  were  necessary  for 
man's  welfare.  Tin  u  they  said  some  were  best 
without  tliem  :  and  now  they  are  veering  round  and 
saving  that  alcoholic  drinks  are  not  useful  at  all, 
neither  as  food,  drink,  nor  medicine.  Iamsjs-ak- 
ing  now  of  the  medical  thinkers :  for  amongst 
doctors,  as  amongst  other  liodies,  there  are  a  few 
who  lead  the  rest,  and  whose  word  makes  a  tiling 
orthodox,  or  stamps  it  with  quackery.  In  vege- 
tarianism the  same  thing  is  sn.  Most  medical 
men  believe  in  the  absolute  necessity  of  anirnil 
carcase*  for  food.  Most  doctor*  will  inform  you 
that  we  eat  too  much  meat  ;  some  few  will  say. 
Well,  you  vegetarians  can  live  on  your  diet ;  and  a 
very  very  small  minority  say  that  vtgetarianifm  is 


t,he  only  true  and  physiologically  correct  diet  for 
■nan.  Hut  this  dictum  of  medical  men  does  not 
stop  us  vegctist*  from  going  ahead  ;  on  the  con- 
trary, we  laugh  at  these  pseudo-doctors,  and  we 
have  to  teach  them  the  rudiments  of  knowledge 
of  man. 

I  say  with  truth  that  vegetarians  taught  me  more 
of  the  science  of  life  than  all  my  professors.  Since 
joining  them  I  hnve  got  to  kuow  more  of  man's 
real  nature  than  I  ever  did  before.  I  call  now  say 
with  confidence  that  I  shall  never  be  ill,  that  is,  if 
I  only  keep  to  my  present  way  of  living,  and  what 
is  more,  sliall  not  flunk  of  dying  before  seventy  or 
eighty,  unless  I  am  cut  off  by  what  is  called  acci- 
dcut.  How  many  doctors  can  say  that?  It  is  a 
very  common  thing  to  hear  of  doctors  being  ill 
ana  dying  before  their  time.  Why '!  Because  they 
cither  did  not  know  die  laws  of  health  or  else  did 
not  follow  them.  The  first  statement  is  most  likely. 
At  college  student*  are  taught  the  supposed  bene- 
ficial action  of  drugs  and  of  the  knife ;  but— and  I 
am  sorry  to  say  it  they  are  not  taught  the  action 
of  food  on  the  system.  Allow  mo  to  fcod  a  person 
anil  I  will  make  him  dull  and  stupid  or  clever  and 
bright,  always  ailing,  or  in  uniform  good  health, 
and  even  long  or  short  live*!,  and  all  by  diet.  We 
are  what  wo  cat ;  so  if  we  eat  gross  food  we  must 
flunk  grossly,  and  hove  grow  constitutions.  U 
any  ooo  doubts  my  statements  about  medical  men, 
J  let  him  go  to  throe  general  practitioners  and  ask 
them  the  amount  of  food  u<  ccssory  per  day,  and 
each  one  will  give  him  a  different  answer. 

The  last  part  of  "  Housekeeper's  "  quitttiou  is 
soon  answered.  When  pain  is  present  iu  the 
stomach,  a  glass  of  brandy  and  water  may  net  in 
one  of  two  ways.  It  may'diluto  the  contents  of  the 
stomach  and  so  prevent  the  acrid  juices  irritating 
the  lining  of  the  stomach,  or  it  may  paralyse  the 
nerve  filament*  of  the  stomach  and  so  prevent  the 
sensation  of  pain  lieing  carried  to  the  brain.  The 
(win  is  there  all  tho  same,  but  the  nerves  cannot 
send  the  sensation  on  to  the  brain. 

In  reply  to  "  Dandie  Diurnout,"  I  must  first 
remark  that  "Dandie"  is  a  temperate  mail,  and 
so  objects  to  lieing  told  that  total  abttincnoo  is  the 
best  thing  for  everyone. 

Alcohol  is  neither  a  food  nor  yet  a  iitimulant.  It 
is  not  a  food,  since  we  cannot  git  fresh  eucrgy  from 
it :  the  way  it  acts  is  by  causing  stored  up  force  to 
be  used  at  ouce.  It  is  not  a  stimulant,  since  a 
rtiuiulaut  must  be  a  suUlance  which  gives  force  to 
the  system:  now  alcohol  does  not.  What  is  alcohol 
then ':  A  pure  irritant,  causing  the  heart  to  beat 
faster  and  increase  the  blood  flow.  We  can  give  an 
ordinary  examplo  of  a  stimulant  and  irritant.  A 
carter  may  get  his  horse  to  go  faster  by  saying 
"  Oct  aloug,  Dobbin," — this  is  a  stimulant.  Or  ho 
may  lash  Dobbin  into  a  trot  with  the  v4tu.pi — this  is 
an  irritant.  Ate  is  a  solution  of  hops  with  a  little 
gummy  matter  and  about  5  per  cent,  uf  alcohol.  If 
"Dandie"  will  Isiil  hiswutcror  hops,  and  barley, and 
add  his  pure  alcohol,  he  will  have  a  drink  like' beer. 

Wine  is  alcohol  plus  colouring  mutter,  an  ether, 
and  a  bitter  principle.  The  alcohol  varies  from  10 
to  20  per  cent,  in  different  wines. 

Spirits  are  alcohol,  water,  and  colouring,  and 
flavouring  matter.  Allow  me  to  inform  "  Dandie  ' 
that  pure  alcohol  not  oidy  taints  the  breath,  bu 
also  injure*  tlie  stomach.  It  taints,  the  breath  since 
it  is  exhaled,  or  got  rid  of  by  the  system  portly  by 
the  lungs.  It  imtlame*  the  stomach  since  it  is  an 
irritant.  Alcohol  is  the  result  of  decomposition: 
good  food  is  turned  into  a  hurtful  drug.  Sugar 
which  is  a  food,  is  clumgud  into  njnohol,  which  is 
poison.  Alcohol  is  not  found  iu  nature,  except  a* 
the  result  of  decomposition,  and  wo  do  not  usually 
eat  rotten  fruit.  The  sooner  all  alcoholic  drink' 
(falsely  called  stimulants?  are  done  away  with,  tlie 
U'tter  for  the  moral  and  physical  welfare  of  the 
human  race.  Statistics  show  that  total  abstainers 
are  most  healthful:  aext  come  the  temperate  men; 
whilst  the  drunkard  is  very  unhealthy. 

T.  R.  AJUnaon,  L.R.C  P.,  Sec. 

2,  Kingslaud-road,  E.,  Jan.  13, 

BRAKE  FAILURES. 

[20074  ] — Tn>:  increasing  number  of  failures  on 
the  part  of  the  Midland  and  Great  Western  Co.'s 
automatic  vacuum  brake  demands  attention.  Tho 
letters  of  your  able  correspondent,  Mr.  Stretton, 
luive  shown  this.  On  December  1st  tho  Wc*tiug- 
hnuse  Brake  Co.  L**ued  a  pamphlet  (a  copy  of  which 
is  now  before  me)  describing  the  results  of  a  series 
of  experiments  which  have  been  carried  out  with 
the  vacuum  apjsiratua,  and  iu  which  i/rral  rarr  hiu 
Urn  ttikrti  tft  \n*Hrt  rvrrrrfttrit*.  The  experiments 
were  made  with  trains  of  fifteen  and  twenty  car- 
riages. A  Clayton  cylinder,  having  tlie  usual  leak- 
holes,  was  so  arranged  that  it  could  be  connected  at 
various  parts  of  tlie  train-pipe,  and  tho  piston 
being  attached  to  tlie  recording  apparatus,  the 
effective  force  actually  exerted  on  the  piston,  as 
well  as  the  time  required  to  bring  tho  force  into 
operation  in  different  J  arts  of  a  train,  was  auto- 
matically registered  on  an  indicator-diagram. 

One  great  feature  in  connection  with  this  brake 
is  tlie  loss  of  power.  This  loss  of  }s:iwer  cannot  lie 
prevented,  owing  to  the  laws  which  control  tho 


expansion  of  air.  If  an  absolutely  perfect  vacuum 
could  be  obtained,  the  upward  movement  of  the 
piston  would  not  reduce  the  vacuum  in  the  reser- 
voir ;  but  as  a  partial  vacuum  only  can  be  obtained, 
the  stroke  of  t£e  piston  compresses  the  air  remain- 


Iuitial 


Reduced  vacuum  owing  to  strength 
of  piston. 


vacuum  in 
inches. 

4Jin. 
stroke. 
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3 

70 
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The  percentage  of  loss  will  he  seen  to  be  very 
groat,  but  in  reality  it  is  still  greater.  Owing  to 
the  leak-hole,  the  power  begins  to  diminish  before  it 
has  hod  the  opportunity  of  fully  exerting  itself. 
Moreover,  the  power  due  to  the  degree  of  vacuum 
in  the  reservoir  abovo  the  piston,  cannot  bo  exerted 
until  the  large  space  formed  below  bv  tlie  upward 
movement  of  the  piston  is  filled  with  air.  From 
these  causes  the  effective  pressure  is  still  less  than 
before. 


Initial  Vacuum  Effective  Vacuum  Fcr-contagc  of 
in  Inch**,     j  at  4)in.  stroke.  Loss. 
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Thus  it  will  be  seen  that  a  driver  who  runs  with 
lOin.  vacuum,  thinking  that  he  baa  power  euough 
to  make  a  very  fair  stop,  has,  iu  reality,  scarcely 
jiower  enough  to  bring  the  blocks  against  the  wheels 
at  all. 

Captain  Cotton's  experiments  upon  automatic 
brakes  proved  that  30,UUUlb.  of  broke-block  pressure 
was  required  for  a  carriage  weighing  20.0001b. 
Does  the  Clayton  brake  fulfil  this  necessary  coudi- 
tiou?  The  following  w  ill  show  that  it  docs  not. 
In  practice,  a  vacuum  of  20in.  on  the  gauge  is 
ubove  tlie  average  when  ruuuing  :  but  even  with 
this  initial  pressure,  the  resulting  broke-block  force 
is  only  13,.i.Vllb.,  or  40  per  cent,  of  what  it  should 
lie,  and  in  SUsce*.  after  full  application  this  quantity 
has  leaked  down  to  7,2911b.  To  obtain  30,0001b.  of 
brake-force  would  require  an  rffrrtut  pressure  on 
tlie  pistou  of  the  size  now  uatsl  (Ihiu.  diam. 
nominal  effective  diam.  =  UJin.)  of  20in.,  or  131b, 
per  square  inch.  This  would  require  on  initial 
vacuum  of  32in.,  or  lClb.,  which,  of  course,  cannot 
be  obtained. 

The  drivers  now  find  it  a  very  difficult  matter  to 
keep  tlie  maximum  pressure  of  steam  in  boiler, 
for  the  difficulty  of  releasing  the  brakes  compels 
coustaut  recourse  to  the  large  ejector,  and  tho 
pressure  is  sometimes  reduced  from  144)  to  90. 
Drivers  are  constantly  losing  timo  from  this  cause, 
and  are  fined  for  so  doing.  Then  they  run  w  ith  no 
vacuum  in  tho  train,  in  order  to  keep  time  :  and  so 
they  go  on— always  "out  of  the  frying-pan  into 
the  fire."  I  have  a  case  before  me  which  may 
illustrate  the  amount  of  cool  consumed  by  con- 
stantly keeping  a  largo  ejector  blowiug.  Two 
Midland  cugines,  of  exactly  tlie  same  class,  and 
built  from  the  some  drawings,  are  stationed  at  tho 
same  shed.  One  is  fitted  with  the  Westiughouse, 
and  the  other  with  tlie  automatic  vacuum. 

Average  No.  lbs.  per 
of  carriage*.        mil  - 


Joj  sit 


Vacuum. 

In  addition  to  ninuing  heavier  trains,  the 
Wcstinghouso  engine  runs  over  tlie  heavier  road, 
having  a  bank  of  1  in  100  fori!  mites,  while  tho 
other  engine  has  a  much  more  level  road.  Ol 
course,  the  drivers  sometimes  make  a  difference  ; 
but  it  is  never  so  great  os  this. 

In  conclusion,  I  will  give  an  instance  of  the 
manner  in  which  this  brake  deceives  the  driver. 
Supposing  a  heavy  express  to  be  running  down  a 
heavy  bank,  at  the  botUmt  of  whirh  is  a  station  or 
crowded  junction.  On  arriving  at  the  top  cf  tho 
bank,  the  driver  finds  the  hnmc-signal  off,  and, 
consequently,  runs  past  it.  Half-way  down,  tho 
distant-signal  for  the  junction  is  against  the  train, 
and  the  driver  ihuts  off  bteam  and  puts  cu  the 
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.  order  to  stop  at  the 
is  at  some  distauoc  further  down.  All  this  time 
the  driver  feels  thehnike  !i  akiug  off,  anil  the  speisl 
increasing;  aud  thou,  in  order  to  Lave  a  good  supply 
of  power,  ho  blow*  the  brake  off  entirely,  mid 
quickly  recreates  another  varuum,  which  shows 
Jin.  on  the  gauge.  <jD  attempting  to  stop  at  the 
hows-signal,  ho  finds  that  ho  cannot  bring  the 
ItMt  power  to  liear  on  the  whee.li,  and  the  train 
dashes  past  the  signal  into  another  train,  and  not 
until  he  is  standing  in  tho  middle  of  a  heap  of 
il.  hnt  does  the  driver  know  how  the  brake  can 
deceive  him. 

Tho  reason  is,  that  tho  driver,  in  quickly  re- 
creating another  vacuum,  exhausts  the  uir  on  the 
lvwer  side  of  the  piston  mfy.  This  vacuum  is 
shown  on  the  gauge.  It  takes  some  time  before 
there  is  any  vacuum  above  the  piston  :  in  fact, 
more  time  than  tho  driver  has  at  his  disposal.  The 
finish  of  the  whole  business  is,  that  the  driver  is,  at 
h-a*t.  fkie<]  heavily,  and  suspended,  and  prolsiUy 
<lismisstd,  in  order  to  ssistU  tht  nputation  t-f  thr 
brake. 

1  have  had,  at  different  times,  letters  from  eor- 
respotulvnts  who  wondered  why  Mr.  Strettou  con- 
demned this  brake,  u  /ur/i.  a*  Jam*  they  harr  ?>r*trtlt 
girts  uluifael'tm,.  This  is  all  v.ry  well:  but  they 
judge  by  [he  returns  made  to  the  Board  of  Trade. 
I  need  Namely  add,  that  not  one- tenth  ]iurt  of  the 
failure*  of  this  brake  are  retailed.  In  fact,  tho 
R-ard  of  Trade  would,  at  pr«-«cnt,  do  well  to  head 
the  returns,  '•  Interesting  «i'<.-/<on«  from  brake- 


MEDICAL  REPLIES. 

"  Fix  upon  thst  muw  .if  life  which  U  best ;  habit  will 
reader  il  most  delightful."    Ti  nuuttUS, 

[2097i.]  -(inn.'.R)  PitouAW-Y  a  form  of  thorta. 
Not  further  eligible  for  useful  rejjy. 

(49091)^  Cold  Feet.— Xot  eligible  for  useful 

(49100)  VAWCOCKtr..— There  is  no  mro  for  this 
but  an  operation,  which,  in  properly  picked  rases, 
is  a  comparatively  safe  and  simple  matter.  It  is 
caused  by  varicose  veins.  Sometime*  wearing  a 
carefully- fitted  truss  gives  temporary  relief .  fold 
bothing  and  tho  local  douche  of  cold  water  night 
aud  morning  are  useful. 

(49005)  Datm  AOAtx.—  "A  Sexagenarian » 
scuds  me  an  itib  resting  private  letter  on  this  sub- 
ject, arguing  that "  there  is  more  in  tea  than  I  have 
admitted."  A  letter  sotting  out  his  views  would  lie 
of  interest  to  the  readers  of  tho  Kaotrsii  MrxitAXlc. 
"  Housekeeper  "  still  takes  issue  with  my  answers* 
to  wine  assisting  digestion,  but  avoids  answering 
the  question  which  I  put  as  a  virtual  answer  to  his 
—i.e.,  Why  did  our  medical  grandfathers  and 
fa tiiers  blued,  starve,  and  mercurialise  nearly  every 
one  who  had  the  misfortune  to  be  ilU  My  'answer 
is,  Because  they  did  not  know  better  ;  and  that  is 
my  answer  also  to  tlie  question  why  so  many  well- 
meaning  able  medical  men  now  prescribe  alcohol  as 
they  do.  The  opinions  on  this  subject  which  I  have 
publicly  advocated  on  all  suitable  occasions  are  now 
being  practically  endorsed  by  the  practice  of  the 
best  men  of  the  day  ;  but  the  questiuu  is  too  loug 
and  large  a  one  for  me  to  argue. 

"Dandle  Dinmont"  writes  an  amusing  letter, 
and  appears  also  to  take  issue  with  me,  but  his  con- 
clusions seem  to  be  the  same  a*  mine.  1.  lie  "in 
ordinary  practice  is  an  abstainer."  So  am  I.  '1. 
He  thinks  teetotalers  do  their  cause  a  great  deal  of 
harm  by  asserting  too  much.  So  do  I.  3.  Ho 
thinks  alcoholics  in  large  quantities  work  serious 
harm.  So  do  I.  4.  He  thinks  healthy  persons  do 
not  require  them,  and,  therefore,  that  it  is  theirduty 
to  abstain.  So  do  I.  In  fact,  that  is  just  why  I  be- 
came an  alsrtaiucr  some  twenty  or  more  years  ago. 
6.  He  thinks  that  in  some  cases  nf  ill-health  alco- 
holics may  bo  useful.  So  do  I.  He  thinks  it 
"  abundantly  proved  that  about  three-quarters 
of  a  pint  of  ordinary  ale  is  as  much  as  it 
is  safe  for  a  man  to  drink  in  a  day."  So  do  I.  He 
thinks  that  "  it  is  in  the  fact  that  a  gloss  of  ale  makes 
the  exhausted  man  feel  a  different  being  one  of  the 
greatest  dangers  lies."  So  do  I.  But  Laving  thus 
laid  down  all  tlie  scientific  data  which  make  it  clear 
thst  the  duty  and  wisdom  of  all  healthy  people  is  to 
abstain,  he  goes  on  to  argue  much  as  if  a  sort  of 
Mrs.  Gamp  still  survived  within  him— the  old  Lady 
who  kept  her  gin  in  a  tea-pot,  and  took  a  little  when 
she  felt  "  so  dixpodged."  Taking  up  the  brief  for 
Mrs.  (lamp,  he  then  proceeds  to  argue  that  "  teeto- 
talers confound  tlie  effect  of  alcohol  with  that  of 
wme  and  beer."  Possibly.  But  I  have  not  dono  so, 
as  he  will  see  on  ref  erring  to  my  remarks.  Tlicn  he 
urges  that  none  of  the  teetotal  beers  possess  the 
slightest  value,  while  they  frequently  disorder  the 
stomach.  In  this  also  I  quite  agree  with  him, 
but  how  docs  this  prove  that  alcoholic  beers  ore 
'•  m/i "  to  acquire  tho  habit  of  taking— or 
that  they  are  wholesome  even  when  taken  in  ever 
such  moderate  quantities?  Then  he  says  that 
"teetotalers,  even  eminent  men  in  tho  profession, 
confound  the  effect  of  a  small  dose  of  alcohol  with 
that  of  a  large  one."   Possibly.   But  I  have  not 


so.  I  hold  that  the  «ar»rc  of  the  effect  of 
alcohol  is  the  same,  whether  taken  in  a  large  dose 
or  in  a  small  one,  but  that  the  amount  of  the  effect 
varies  with  the  amount  of  the  dose.  If  "  Daudie 
Dinmont "  will  show  that,  while  a  large  dose  of 
alcohol  will  knock  a  man  down,  a  small  dose  will  set 
him  up  in  virtue  Of  tho  fact  that  alcohol  is  narcotic 
in  large  dosfts,  but  stimulant  in  small  dows,  I  shall 
be  much  interested.  This  is  a  common,  but,  in  my 
humble  judgment,  an  erroneous  " 


nt.  an  erroneous  theory. 
James  Edmunds,  M.D., 


RHR0KATI3M  AND  TEETOTALI8M. 

[2W0.]- Medical  men  in  all  ages  have  been 
given  to  "  fads  "  ;  they  take  up  a  fashion,  be  it  an 
idea  as  to  tho  cause  of  a  disease,  or  some  nostrum 
popular  for  the  moment  aa  to  its  remedy.  Just 
now  there  are  a  class  of  them  who  have  taken  up 
teetitaUsm.  and  try  to  ix-rsuade  tho  world  that 
alcohol  is  the  root  of  all  disease.  Mr.  Alliusou's 
letter  (20914,  p.  432),  gives  very  admirable  general 
advice,  hut  he  is  apparently  afflicted  with  alcohol 
mania,  and  the  only  effect  of  that  sort  of  thing 
upon  moderately-minded  people  is  to  make  thcui 
smile,  and  disregard  good  advice  mixed  up  with 
such  weakness.  I  was  myBelf  a  teetotaler  for 
years.  c*lit->r  of  temricnuice  |wpers,  and  so  on,  aud 
all  niv  life  have  lived  most  moderately  as  to  both 
food  and  drink,  preferring  the  simplest  conditions 
of  life  ;  and  I  may  add  that,  travelling,  as  1  have, 
over  many  countries,  I  reached  -Hi  years  of  age 
without  having  luid  an  illness,  or  being  confLued 
from  my  occuisitiiuis  for  a  day.  But,  in  spite  of 
all  this,  for  years  past  I  have  never  been  f re,!  from 
rheumatism,  and  at  times  suffer  severe  poiu  from 
it.  If  T>r.  Alliusou  tells  me  this  means  "alcoholic 
habits  or  much  good  living,"  I  can  certainly  say 
that  is  pure  nonsense.  As  to  vegetarianism,  will 
he  tell  me  the  mild  Hindoo,  vegetarian  and  tee- 
totaler, does  not  have  rheumatism  ?  For  myself. 
1  never  have  taken  meat  above  once  a  day,  aud 
then  only  in  very  moderate  amount. 

Rheumatism  isthe  result  of  imperfect  cleansing  of 
the  system,  and  is  brought  about  by  any  cause 
which  lowers  nervous  tone  and  interferes  with  the 
action  of  the  liver.  I  am  quite  sure  that  my 
own  rheumatism  is  the  consequence  of  several  years 
of  Chancery  suits. 

The  temperance  cause  is  a  good  one,  and  there 
can  bo  uo  doubt  that  generally  people  cat  too 
much  meat,  and,  in  fact,  too  much  altogether  ;  but 
tho  temperance  cause  is  over-weighted  with  non- 
sense. ITie  experience  of  universal  man  is  not  to 
be  set  aside  by  the  dicta  of  a  few  modem  medical 
men  taking  up  a  notion  that  probably  another 
generation  will  reverse.  There  can  lie  uo  doubt 
that  the  abase  of  alcohol  is  a  fearful  aid  to  crime, 
poverty ,  and  disease ;  but  it  is  preposterous  to  call  it 
the  principal  cause  of  these.  It  is  more  truly  an 
effect  than  a  cause  :  it  is  the  result  of  bad  condi- 
tions, moral  and  physical,  and  then  when  adopted  it 
becomes  an  accelerating  agent. 

But  tlie  reasonable  use  of  alcoholic  liquids  is 
legitimate  and  beneficial  in  very  many  cases,  and 
generally  when  the  recuperative  powers  of  nature 
are  lowered  by  advancing  age  or  ill-health.  I 
rovself  advised  to  take  a  small  allowance  of 
whisky,  which  I  do,  because  I  find  whenever  I 
leave  it  off,  that  in  some  three  days,  my  nervous 
svstem  becomes  excitable,  and  digestion  and  sleep 
both  disturbed;  aud  I  take  that  fact  for  better 
evidence  than  any  amount  of  opinions. 


very  strange  story.  If  interest  has  not  bocn  paid 
upon  the  note  for  the  hist  six  years,  then,  unless 
there  is  a  written  acknuwli-dgment  of  the  debt,  tho 
claim  is  barred  by  the  Statute  of  Limitations,  and 
the  promissory  note  is  worthless.  As  to  the  "  un- 
derstanding,'' which  is  not  a  contract  or  a  promise. 


we  lawyers  do  not  believe  in 
except  that  they  always  lead  to  litigation, 
father  had  better  make  his  will  over  again,  and 
deduct  the  value  of  tho  note  from  the  Isirrower's 
share,  and  not  leavo  this  understanding  to  be 
his  death,  at  the  excuse  of  his 


worked  out  after  1 


LEGAL  REPLIES. 

[209".]  — Exnromox  —  Sum  (4910").— If  the 
querist  took  the  cheque  for  the  price  of  his  horns, 
be  ho*  sold  them,  and  there  is  an  end  to  the  matter. 
If  he  means  to  say  (and  his  story  is  rather  confusing) 
that  he  refused  the  cheque,  and  wants  his  horns 
back,  ho  can  sua  for  them  in  the  county-court,  and 
he  should  sue  tho  person  in  whose  possession  they 
now  are.  As  for  his  claim  to  damages  because  he 
might  have  got  uprise,  this  seems  too  remote.  In 
law,  the  querist  delivered  his  horns  to  the  custody 
of  the  Homers'  Company,  and  they  were  bound  to 
take  care  of  them,  and  would  probably  bo  respon- 
sible for  the  acts  of  those  in  their  service.  But  the 
querist  hod  butter  consult  a  solicitor  before  bringing 
any  action. 

Real  Pnorrirrr — Hkies— LEorrncACT  (49109). 
— If  tliis  property  is  freehold,  then,  unless  the 
]  si  rents  make  a  will,  it  must  descend  to  tlie  heir. 
An  illegitimate  sou  cannot  be  an  heir,  and  so  it 
would  go  to  the  eldest  son  who  w 
then  to  his  eldest  sou. 

Motueb  —  ArrRExncK  — Scttobt  (49125).— A 
mother  is  not  bound  to  support  her  son,  au 
apprentice,  until  he  is  out  of  his  time,  or  in  any 
other  manner,  and  her  having  independent  means 
does  not  affect  tlie  question.  But  if  the  mother  is  a 
widow,  which  is  not  stated,  she  might  have  to  sup- 
port her  sou  if  he  wont  upon  the  pariah,  though  not 
otherwise. 


Witt—  Reatjixo— Exjkttio.n  (491 1 I).  —Here  U 
another  querist  writing  of  an  "  understanding  "  in 
a  will,  which  is  nonsense.  Either  the  will  provide* 
as  he  says  it  does,  or  it  does  not :  but  nothing  can 
be  "  understood  "  upon  such  a  matter.  Their-  is  no 
rule  or  law  rendering  it  necessary  that  a  will  should 
be  read  at  a  funeral.  Anyone  can  read  a  will  after 
it  i« iproved  by  going  to  the  proper  uffice  in  Somer- 
set House  and  paying  one  shilling.  A  wrill  must  1m 
signed  nt  the  foot  thereof  by  the  testator,  or  by 
some  one  else  by  his  direction,  and  it  must  be 
attested  by  two  witnesses,  who  must  see  the  i 
ture  and  then  sign  their  names  in 
presence. 

Defit — BOIssUri)  A>D  Wifl  'I91fi0}.— It  is  clear 
that  the  tradesman  gave  credit  to  the  husband,  as 
he  took  a  bill  from  him  which  was  dishonoured, 
aud  he  cannot,  therefore,  have  any  claim  against 
the  wife  simjdy  because  she  has  paid  part  of  the 
debt  oat  of  her  own  estate.  If  he  hint  given  credit 
to  the  wife  it  would  have  boon  different,  though 
before  tlie  new  Act  it  was  not  easy  to  get  at  the 
separate  property  of  married  women,  and  they 
could  not  to  miule  personally  liable  as  they  now 
are.  So  I  fear  the  querist  cannot  legally  press  the 
wife  for  payment  uudcr  tho  circunutauoes. 

Baxkei'it — Unfair  PuBrKnrNCE  (491i>H). — I  am 
not  disposed  to  give  the  querist  any  assistance  to- 
wards his  object  of  unduly  favouring  one  creditor 
beyond  the  rest.  I  may  say,  however,  that  a  pro- 
missory note  is  no  security  at  all.  and  that  in  the 
event  of  bankruptcy  soon  happening,  no  kind  of 
fraudulent  arrangement  would  stand  if  it  were 
disputed. 

LAXDLOHJ)  axd  Tenast  —  CoXXlLXCtXEST 
(491  So).— Tho  mere  inrrense  in  the  rent  would  not 
alone  create  a  new  teiuiucy,  neither  would  the 
coming  in  of  a  new  landlord  If  the  tenant  went  no 
|nying  as  before,  so  that  in  this  case  as  stated  the 
original  tenancy  continues  and  dates  from 
mas.  The  landlord  must,  therefore,  give  a 
to  quit,  expiring  at  Michaelmas.  As 


(■urn 

but  what  these  words  comprise  1 
to  explain  in  these  columns. 

Loss  of  Goons  at  Sea  (WIS*;.)— As  it  is  usual  to 
insure  goods  carried  bv  ships  the  question  does  not 
often  arise.  If  a  man*  orders  gooils  to  pay  for  when 
delivered,  and  he  never  gets  them,  he  cannot  be 
liable ;  if  he  pays  for  them  first  he  would  generally 
insure  them  with  the  underwriters.  But  I  have 
generally  enough  to  do  without  considering  hypothe- 
tical questions. 

Liqctdatiox— Feato  (49190).— By  section  11. 
subsection  14  of  tho  Debtors'  Act,  IXotf,  any  trader 
who  obtains  goods  on  credit  within  four  months  of 
his  bankruptcy,  under  the  false  pretence  of  carrying 
on  business,  is  liable  to  conviction  tor  misdemeanour 
and  may  have  two  years'  hard  labour.  But,  unfor- 
tunately, this  and  other  similar  clausesof  tho  Debtors 
Act,  are  hardly  ever  used. 

Imooxe  Tax  (49197).— The  assessment  is  quite 
right ;  no  further  deduction  can  be  claimed,  and  the 
collector  seems  to  have  acted  in  the  usual  way. 

Fred.  Wet  hoi  field,  Solicitor. 

2,  Greaham  Buildings,  Guildhall, 


to  fixtures. 


Wiix-I 


Xote  (49129).-This  is  a 


Bluo  Marking  Ink  for  White  Goods.  — 

Dorvault  recommends  tlie  following  :— 

Crystallised  nitrate  of  silver. .  I  drachm. 

Water  of  ammouia   3  drachms. 

Crystallised  carbonate  of  soda  1  drachm. 

Powdered  gum-arabic    I J  drachms. 

Distil  water?!!! 4dVfchm*; 

Dissolve  the  silver  salt  in  the  ammonia ;  dissolve 
the  cnrhonate>of  soda,  gum-arabic,  aud  sulphate  of 
copper  in  the  distilled  water,  aud  mix  the  two  solu- 
tions together. 

Fbom  tho  report  of  the  United  Slates  Commis- 
sioner of  Agriculture,  it  appears  that  2,o00,000 
packages  of  seeds  have  been  distributed,  and 
2m»,000  copies  of  special  nqsirts  printed  by  the 
department.  The  statistical  division  estimates  the 
following  as  the  yield  of  1H«2:—  Corn,  1  ,tS»5,UO0,Ot>l 
bushels  ;  wheat,  4<N),tMSI,iHJ0  bushels  ;  oats. 
470,000.009  bushels:  txufev.  45.OnO.000  bushels, 
rye.  'JO.UOO.rjW  bushels :  and"  buckwheat,  12,O00,0<»J 
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It  tkrir  atmcert,  Cvrrti. 
fully  rti/nrittJ  ta  dku.'wii,  fa  ijsnl  falfg***),  IkTlilh 
umi  nu/ntvr  tif  the  tjutry  tuktd. 


[48329.]— Railway  Plant.— During  tho  latter 
half  of  lf*71,  tho  ti.N.li.  luul  12  passenger-car- 
riages built,  at  an  average  cost  of  i'177  1«J«.  Nd. 
During  the  year  1S74.  the  M.R.Co.  had  08  engine* 
built,  at  an  average  cost  of  £.',"23,  nnd20roni|s*ite- 
enrriages.  at  an  average  ro*t  of  £  loll.  During  the 
latter  half  of  1871,  the  L.  ami  Y.R.  had  28  engines 
and  53caniagc*  hiiilt.  the  former  averaged  £2,286, 
and  the  latter  £43S.  During  the  first  half  of  1S7C. 
the  M.Il.  Imd  it  engines  built,  the  O.X.R.  12,  and 
the  X.E.R.  71.  Those  of  tho  M  R.  cost  £80,000  ; 
of  tho  O.X.R.  £21,000 ;  and  of  the  N.E.H.  £171.000. 
Duriug  tho  first  half  of  lstil,  the  M.R.Co.  luul  10 
bogie- carriiiR0!i  built,  which  cost  £348  each  ;  and 
30  more,  £440  each.  Would  anv  render  kindly  giro 
full  particulars,  excluding  dimensions,  of  the 
Lioness,  Tartar.  Avon,  and  No.  391,  on  tho  L.  and 
S.W.H.  F-E.  F. 

[4S34S  ]   Wood  Screw  Cutting.— The  reply 

00  this  on  page  41 1,  dura  not  seem  to  satisfy  the 
querist,  but  before  accusing  another  correspondent 
of  knowing  nothing  alwut  it,  he  should  liavo  con- 
sidered what  construction  would  be  most  likely  to 
he  put  upon  his  question.  A  wood  screw  some- 
times ineuus  a  screw  mch  he  joiners  use  for  fasten- 
ing tho  different  jmrts  of  their  work  together,  or  it 
might  mean  a  screw  made  of  wood,  such  as  a 
bench-screw,  and  these  latter  are  made  with  a 
■crew-box ;  that  U,  a  box  in  which  is  fixed  a  knife, 
which  cuts  the  screw  as  it  is  turned  in.  "  H.  II." 
did  not  describe  the  tools  he  had,  and  he  did  not  auv 
that  ho  wanted  to  screw  a  box  and  liiL.  which,  I 
take  it,  is  very  different  from  making  a  wood  screw 
in  the  ordinary  acceptation  of  tho  term.  Querists 
should  review  their  own  questions  before  rushing 
again  into  print.  In  order  to  screw  the  box  for  the 
lid,  turn  the  part  to  the  size  of  the  outside  of  the 
thread.  A  novice  would  make  it  a  little  larger,  as 
if  ho  makes  a  mistake  ho  can  turn  it  up  again.  The 
tools  "H.  H."  has,  are  doubtless  ordinary  scrow- 
ohaters  ;  and  in  starting  a  screw,  commence  at  tho 
right-hand  side  or  tail-end  of  the  lathe ;  as  if  you 
commence  at  the  otlur  end  the  screw  will  bo  left- 
handed.  It  is  advisable  to  try  on  a  plain  piece  of 
wood  before  operating  on  tho  box  ;  turn  the  lathe 
evenly,  and  at  a  moderate  speed,  and  move  the 
chaser  along  the  work.  In  chasing  a  screw  on  tb 
plain  piece  of  wood,  don't  go  further  than  a  quarter 
id  an  inch  at  first,  a*  when  you  have  succeeded 
in  starting  to  a  correct  thread,  'the  rest  will  be  all 
plain  sailing.  Tho  spool  of  tho  lathe  must  be  regu- 
lated by  the  diameter  of  the  work  and  the  move- 
ment of  the  chaser :  for  the  inside  thread  you  must 
alter  the  position  of  the  tool -rest,  and  stand  so  that 
you  con  see  into  the  lid  of  the  box.  I  have  never 
found  much  difficulty  in  it— I  succeeded  the  first 
time  I  tried,  but  I  nuido  tho  mistake  above  men- 
tioned, and  the  screw  1  was  left-homlcd.  If  the 
wood  is  any  way  soft  (or  hard  sometimes),  don't 
attempt,  after  having  cut  the  full  thread,  to  con- 

I  the  use  of  the  chaser.  If  the  work  is  too  large, 
off  the  threads  with  a  chisel  and  then 
to  chaser,  as  when  the  threads  ore  full  cut 
I  use  of  the  chaser  will  be  apt  to  strip 
theia.-Os. 

(48483.]  -  Henry  Lord  Clifford  (TJ.ft.)- 
Might  I  suggest  to  this  querist  to  ask  these  ques- 
tions in  the  L>nl*  .Vmmy  Jl'rtiti,  SupplruitMt, 
and   most  probably  ho  will  havo  on  answer. 

[4*492  ]  —  Swan  s    lamps  -  Gas-Engine 

(u.ft.)-  I  am  sorry  no  one  better  qualified  than  I 
am  has  answered  this  query;  but  to  take  it  out  of 
the  list  of  unanswered  queries  I  will  do  tho  best  I 
can.  I  saw,  at  Brwll'ord,  an  Otto  gas-engine. 
<-h.p.,  num.,  driving  a  small  dynamo,  said  to  be 
Siemens',  but  which  ap|ieared  to  me  to  be  like 
Maxim's.  This  dynamo  was  driving  12  16-oaudlu 
lamps.  The  armature  of  the  machine  was  about 
loin,  long.— W.  L. 

f  48396.] — Harmonium  Beads.  —  In  replv  to 
"  Henri  Etiennc,"  p.  iM,  I  beg  to  say  that  wliat 

1  mean  bv  an  "  undue  force  "  is  an  "  unnecessary 
force."  It  is  when  the  expression-stop  is  used  by 
an  inexperienced  player,  that  the  injury  is  done  to 
the  vibrators. — G.  Frvcr. 

[48007.]  — Combination  of  Lever*  (TJ.fA.)  — ■ 
Tim  querist  does  not  appear  to  recognise  that  the 
spaces  isissid  through  by  the  power  and  weight  are 
inversely  proportional  to  tho  power  and  weight 
themselves;  i.e.,  li  a  power  of  lib.  will  raise  a 
weight  of  lOOIti.,  the  power  will  have  to  fall  KKIin. 
while  raising  the  weight  1  in.  This  is  eue  of  the 
tal  truths  of  mechanics  that  it 
to  get  clearly  comprehended. — 


with  tho  number  of  the  query  ho  is  answering? 
The  sketch  he  refers  to  belongs  to  query  48829.  He 
wants  to  know  how  "E.  P.,"  of  Liverpool,  is 
going  to  lift  out  the  sand,  in  the  middle  of  the 
mould  "  which  has  a  joint  as  shown  in  his  sketch." 
I  don't  think  "E.  P."  intended  tho  line  to  mean  a 
joint  in  the  mould ;  in  fact,  be  says  as  much.  I 
take  it  to  be  the  depth  of  the  ribs  which  will  be  in 
tho  casting.  Ho  Las  marked  the  part  as  B  to 
dearly  show  this.  I  should  like  to  see  "  E.  P.'s  " 
replv  to  tins ;  and  I  take  this  opportunity  of 
thanking  him  for  his  reply  to  my  query.— W.  H 
Scan-EX,  Springfield,  Chelmsford. 

[48723.]— Waahlns;.— All  flannel  or  woollen 
goods,  after  being  washed  in  a  steam  laundry, 
should  lie  dried  by  the  air  of  a  hydro-extractor 
this  takes  out  every  particle  of  water,  at 


[48G89.J- Lathe -Bed-Has  not  "TV.  J., 
iltero  maker,  St.  Austell,"  got  sli-htly  cenfused 


,»  »»ict,  and  prevents 
them  from  shrinking.— Allison,  Laundry  Pro- 
prietor. 

[48725.1— Steam  Laundry. —  Tho  necessary 
plant  ana  machinery  for  the  above  would  bo  regu- 
lated by  the  amount  of  work  you  pro|>ose  to  do. 
also  to  some  extent  the  quality  of  the  work,  and 
the  locality  or  town  you  arc  in.  I  would  suggest 
vou  write  Messrs.  Bradford  and  Co.,  of  Manchester, 
lor  a  catalogue  of  their  steam  laundry  machinery, 
or,  what  would  he  better,  pay  them  a  visit.—  Alli- 
sox,  laundry  Proprietor. 

^48729.1— Oyatero.— Very  likely  "men  of  the 
calibre  of  Drs.  Carpenter  and  Michael  Foster " 
would  be  the  very  lirst  to  disclaim  any  accurately 
formulated  scientific  knowledge  as  to  the  nature 
and  true  working  of  the  recondite  principle  wo  call 
life.  Probably,  even  Mr.  Lancaster's  exhaustive 
researches  would  bo  considered  by  them  to  be 
merely  superficial  compared  with  the  doep-scated 
mystery  lite  is  to  every  thinking  mind.  I  am  |ilca*ed 
to  see  my  pleasantries  havo  broken  no  bones,  and 
am  glad  to  havo  Mr.  Ijiurusier's  explanation  of 
what  ho  would  consider  a  sigu  of  life  (lie  did  not 
specify  ui  his  last).  Perhaps  ho  will  now  tell  us 
how  he  would  decide  when  consciousness  exists, 
l-'or  (so  finely  does  life  shade  off  into  no  life)  that 
very  explanation  might  bo  taken  to  mean  that  a 
man  is  not  hying  when  he  is  asleep,  and,  then-fore, 
unconscious.  I  fancy  my  illustration,  drawn  from 
ciliary  motion,  would  show  that  no  one  sot  of  ob- 
served phenomena  taken  by  itself  ran  be  con- 
sidered conclusive  on  the  subject  of  life  or  no-life, 
seeing  that  life  is  jxusihlo  without  motion,  and 
movement  possible  without  life.  In  conclusion 
I  would  say  that  Mr.  L.  will  probably  agree  that 
we  both,  along  with  the  great  names  mentioned, 
are  too  ignorant  (profoundly  so)  of  these  subjects 
to  make  it  worth  our  while  to  do  aught  but  sit 
down  and  learn  all  we  can  or  are  permitted  to.— 
Ploxi  Axjfoxi. 

[48832.]— Embossing.— It  is  not  quite  clear 
what  the  querist  wishes  to  do ;  but,  to  answer  him 
generally,  it  is  dono  by  an  arming  press.  He  can 
emboss  in  an  ordinary  way  by  means  of  suitable 
tools,  which  are  applied  warm. — T.  P. 

[  48S3j.]-Fuaiblo  Plata.—"  T.  P.'s  "  remarks 
on  this  question  are  very  likely  to  lead  to  serious 
consequence*  if  this  question  is  permitted  to  finish 
here.  It  is  evident  he  has  not  penetrated  the  sub- 
ject or  gone  sufficiently  into  the  question,  or  his 
views  would  have  been  very  much  different  to  what 
they  are.  In  the  first  place,  he  states  they  are  a 
delusion  and  a  snare.  I  can  speak  positively  to 
th*  contrary.  In  my  own  knowledge,  they  have 
been  the  means  of  saving  many  lives,  and  prevent- 
ing a  great  number  of  collapse*  which  might  have 
ended  in  serious  explosion  and  great  destruction  to 
property.  Now,  I  have  hod  a  fair,  varied  experience 
of  the  different  waters  of  the  United  Kingdom,  and 
I  go  so  far  as  to  say  that  some  of  these  waters  are 
untirely  unlit  for  boiler  purposes,  unless  the  tubes 
and  firelx>xes  are  fitted  with  fusible  plugs  of  a  suit- 
able description.  Some  people,  and  even  prominent 
engineers,  consider  it  impossible  for  overheating  to 
occur  whilst  there  is  several  inches  of  water  above  the 
tubes  or  fireboxes.  Xow  this  is  entirely  erroneous. 
'ITiero  are  certain  precipitations  that  ore  always 
dangerous ;  und  when  boilers  are  fed  with  water 
containing  these  ingredients,  and  the  fireboxes  or 
furnaces  are  fitted  with  plugs,  I  am  quite  aware 
they  are  constantly  blowing  out ;  but  this  is  not 
the  fault  of  the  plug.  It  is  necessary  to  ascertain 
tho  actual  cause  ;  then  wo  may  endeavour  to  make 
a  cure.  I  must  admit  there  are  many  fusible  plugs 
put  into  boiler  furnaces  that  are  entirely  uuworthy 
of  the  name,  inasmuch  as,  in  some  cases,  the  alloy 
is  compounded  without  for  one  moment  ever  taking 
into  consideration  its  fusing  point.  There  is  one 
|Hiint  which  is  frequently  neglected  —  that  is. 
cleanliness.  A  fusible  plug  ought  to  Is?  cleaned 
ss  often  as  possible,  both  inside  the  boiler  and 
nlv>  on  the  lire  side.  One  moment's  con- 
sideration will  explain  tho  necessity  of  this. 
Now,  in  choosing  fusible-plugs,  a  few  hints  may  be 
of  service  to  many  readers  of  this  valuable  issue. 

1.  Large  opening*  are  always  essential,  so  that  the 
incrustation  offers  no  impediment  to  the  steam. 

2.  A  fair  medium  depth  of  alloy  between  fire  and 
This  is  found  in  practice  not  to  lie  so 
;  consequently,  fuses  with  certainty 


at  a  given  temperature.  3.  Large  piece*  of  alloy 
should  never  be  inserted  ;  all  finable  plugs  ought  to 
have  a  centrepiece  of  gunnietal  or  brass.  4.  Plugs 
that  are  susceptible  to  leakage  are  always  objec- 


Fusihle  plugs  are  I 
obtainable  with  all  these  good  qualities.  If  suit- 
able plugs  are  applied,  and  trouble  is  experienced 
from  them,  it  is  quite  time  attention  is  drawn  to 
tho  nature  of  the  water.  If  grease  or  other  fatty 
substances  are  used,  exclusion  of  this  at  once  is 
necessary,  frequent  blowing  out  to  keep  the  water 
as  pure  as  possible,  and  numerous  other  things 
which  are  easily  solved  with  due  and  careful  con- 
sideration. It  is  found  by  practice  that  plugs  that 
have  a  deep  alloy  in  them,  are  quite  safe  under 
constant  fire,  from  two  to  three  year*.  Plugs  that 
havo  nothing  more  than  a  piece  of  sheet  alloy,  or  a 
thin  block,  should  bo  changed  about  every  three 
months.  But  these  are  never  no  reliable.  The  ser- 
vice tho  fusible  plug  has  rendered  to  the  public 
generally,  is  such  that  no  boiler  ought  to  be  turned 
out  of  the  boiler-yard  without  one.  This  is  in  re- 
ference to  internally  fired  boilers.  I  give  tho 
above  reasons  in  favour,  independently  of  low- 
water. — B.  W. 

[48835.]—  Fusible  Plu*s.—  Much  has  already 
been  said  on  this  important  fitting,  as  I  consider  it 
is  of  importance  when  perfect  and  properly 
attended  to,  which  unfortunately  seldom  is  the 
case.  When  of  good  construction  and  new,  they 
are  reliable ;  but  mv  experience  is  similar  to  thut 
of  ••  L.  O.  V.,"  and* our  thnuks  are  due  to  him  for 
his  slight  experiment,  which  is  that,  after  being  ia 
about  S  to  li  mouths,  the  alloy,  which  should  be 
fusible  at  SOff  to  400%  is  scarcely  fusible  at  ail  in 
an  ordinary  fire.  I  have  actually  seen  a  copper 
ilisc  melted  out  of  the  centre"  of  a  so-called  fusible 
plug,  while  the  fusible  metal  has  been  left  intact. 
The  cause  of  this  diange  of  nature  I  should  very 
much  like  to  know,  and  trust  some  of  our  chemical 
readers  will  take  the  matter  into  consideration  and 
give  us  the  cause  of  the  change.  It  is  well  known 
to  all  employed  where  they  are  used  that  there  are 
constant  oases  of  collajM!.  distortion,  or  overheating 
without  the  plug  giving  warning — no  doubt  due  to 
the  age  of  tho  plug.  Melting  out  with  water  level 
above  them  maybe  due  to  several  rauM's-  sphe- 
roidal condition  of  water  where  heavily  fired, 
flowing  deposit  in  feed-water,  grease  in  feed- 
waterj  and  neglect  in  cleaning  rarlsjii  from 
fire  side  or  scale  from  water  side,  by  which 
means  alone  it  can  bo  examined,  as  I  have 
known  cases  in  which  plug*  have  become  leaky, 
and  on  at  once  paying  boiler  off  and  clearing 
the  plug  thoro  ho*  not  bom  the  least  trace  of  f  usiblo 
alloy,  but  the  N]«tce  found  full  of  liard  carbon  and 
scale,  with  just  a  alight  passage  made  by  the 
recently-found  leakage,  tho  fusiblo  metal  having 
disappeared  in  tho  following  manner:— The  fire* 
have  been  drawn  and  boiler  blown  out,  when  tho 
heat  in  the  hot  fire-bars  and  bridge  have  been 
sufficient  to  melt  the  fusible  alloy,  which  lias  run 
on  to  the  fire-bars,  the  opening  still  being  sealed  by 
a  coating  of  incrust  on  the  water  side,  aud  the  fire 
side  rapidly  fills  with  carbon,  and  so  permanently 
seals  what  should  be  the  fusiblo  plug,  until  tho 
incrust  is  accidentally  or  otherwise  removes!, 
aud  tho  water  gradually  percolates  through 
the  carbon,  ond  so  causes  the  leakage.  Other 
failure*  may  be  attributed  to  this  and  oimilar 
causes.  There  are  a  number  of  patent  plugs,  all  of 
which  have  their  advantages  and  disadvantages. 
The  "  Smith's  "  double-cone  and  "  Smith's  "  siren- 
cone,  the  "Bailey,"  "Allen -Harrison,"  and 
"  Saxon "  being  among  tho  best  known.  One 
defect  is,  difficulty  in  renewing  tho  alloy,  so  that 
they  are  used  another  three  months,  aud  on 
another  three  mouths,  before  they  are  sent  to 
refilled.  Another  defect  in  one  plug,  is  being  i 
to  renew  by  placing  a  piece  of  common  sheet-lead 
over  the  holes  in  seating,  which  is  sometimes  so 
thin  that  it  will  not  stand  the  boiler- pressure,  and 
so  the  metal  is  forcibly  blown  through  the  holes. 
It  is  suq>ri*ing  to  see  anyone  ask  why  they  should 
be  above  the  crown  of  the  furnace,  tor  to  fix  it  at 
level  of  furnace-crown  would  be  the  height  of  folly, 
as  tho  crown-plate*  would  be  os'crlieated,  and 
probably  collapse  at  the  very  moment  the  plug 
could  bo  expected  to  give  warning;  and  so  tho 
warning  would  bo  too  Lite.  If  "  Manufacturer  " 
can  make  plugs  ((latent,  of  course),  and  with  each 
plug  give  a  guarantee  thut  it  will  bo  efficient  n:al 
reliable,  and  not  change  it*  nature,  as  it  wens  for 
!  years,  it  would  be  a  good  stroke  of  business 
for  hiiu  to  introduce  them,  aud  it  would  be  a  benefit 
to  tho  steam-using  public,  aud,  with  all  the  patent* 
now  out,  there  is  still  rooni  for  a  better ;  for,  as 
L.  O.  V."  states,  they  all  invariably  lose  their 
nature  after  being  in  use  a  few  months,  aiid  although 
"oose,  spire  caps  are  supplied  with  most  plugs, 
they  are  neglected  ;  and  I  should  much  like  to  M 
the  question  taken  up  by  someone  qualified  to  dial 
with  it,  and  tell  us  plainly  what  causes  tho  change 
of  nature ;  or,  if  there  ii  no  change,  why  will  not 
iviteutrc*  guarantee  their  own  make  of  plugs  for 
lougor  than  six  to  twelve  months  'r— Boswkll. 

—  Thermopile.— There  arc  several 

but  a* 
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tt  demonstrating  tho  boat  produced  by  the  con- 
traction of  muscle,  would  you  not  be  putting  your- 
*'lf  under  tbo  Vivisection  Arty  However,  sonic 
rdivriologienl  experimentalist  must  answer  that  part 
of  the  query.  You  wilt  find  directions  for  muting 
the  thermopile  on  p.  Hit,  Vol.  XXX1Y.-S.  M. 


[lS.«il».]— Back  and  Pinion.— My  way  of  set- 
ting a  lack  to  a  pinion  is  simply  to  plane  up  the 
piece  of  wood  1  intend  to  make  the  rack  out  of : 
thru  I  take  my  pinion  and  rub  a  little  black  oil  (or 
ink  will  do  as  well)  on  the  edge  of  the  teeth  all 
round  :  then  roll  the  pinion  on  the  piece  of  wood 
rather  hard,  and  vou  will  have  yonr  ruck  marked 
..nt  exactly  to  match  the  pinion  ready  for  cutting, 
from  the  indentation  the  pinion  has  left— W.  It. 
TOYE. 

!  ■  Dyeing  "  Am  it  in  "  .-!..  i  Id  .-!  ite 
tin?  material  'I  which  his  cauary-colourc>l  stuff  is 
made,  for  it  make*  all  the  difference  whether  it  is 
of  vegetable  or  animal  origin.  There  is  a  process 
f-ir  black  or  mixed  fabrics  in  No.  MH ;  but  if 
'•  Amateur's  "  stuff  is  silk  or  wool,  he  can  easily 
dye  it  a  brown  by  means  of  tlie  aniline  dye  of  that 
shade.  Tlie  old-fashioned  methods  of  dyeing  re- 
quire so  much  in  the  way  of  plant  and  dye  stuffs 
that  are  not  readily  procurable  m  small  quantities, 
that  it  is  always  cheapest  to  send  the  material  to 
the  dveworks.'for  then-,  working  with  large  quan- 
tities,' thev  can  do  the  actual  work  at  aliout 
one-tenth  the  cost  of  the  dyo-stuffs  to  the  amateur. 

— r.  r>.  w. 

[4W.4.]— Electric  Signs.  — You  will  find  a 
<lescription  of  these  in  No.  T'.Nt,  p.  J  IM.  I'crhops 
you  do  not  allow  swing  enough,  or  have  not  suffi- 
cient battcrv  ]«wer.  The  special  cell  used  was 
illustl-ntedc.n  p.  4*il,  No.  7M.  S  e  an  illustration 
on  p.  4  1  of  lnsl  volume,  which  will  sh  >w  the  method 
of  arraugiun  the  pints.— E.  G.  M. 

I  Saw  Table     1  li  n-  Li  .  n  illust  oted 

description  of  a  machine  on  p.  362,  Vol.  XXVI11., 
which  has  a  table  so  arranged  that  the  WWsl  can  he 
cut  square  or  to  any  bevel.  I  think  JWs  might  get 
a  hint  from  that. — T.  P. 

4WS.I]— Air-Gas  for  Gaa-Engine.— Very 
doubtful  if  it  could  lie  done  with  benxoliue.  I'etro- 
lew  is  used  in  the  Bnaytou  engine.  Will  not  the 
Dowson  system  suit  your  It  wu*  described  in  No. 
Wl.— E«s  Jin. 

[49914.]  —  Tea  and  Coffee  after  Meals  — 

The  simple  explanation  of  the  uua.lvisahility  of 
t. iking  these  drinks  soou  after  dinner,  or  of  using 
nnimal  food  at  the  usual  tea-time,  is  that  the 
ttuuin  which  is  coiitainiil  in  the  theine  and 
c.ifTiine,  has  not  a  softening  (digestive)  effect  on 
ft.  -i  meat  •!.!•'  n  tie  i  -i  irv.  ii  t  no!,  i  •  g  lie 
ju»t  as  the  tannin  of  oak  •balk  hardi  us  leather.— 

k  o.  b. 

[ISLil.'.;  Tclograph  Instrument.  To  Mil. 
Lancastxb. — I  am  sorry  to  again  trouble  you  ;  but 
I  do  nut  understand  what  sort  of  fork  is  to' be  used, 
or  where  placed.  Kindly  excuse  mv  obtuscuew 
aL.l  explain  more  fully.  -ReoOeaxb  '"fT 

I4S"j51.]— Drawing', — There  are  several  con- 
trivances made  to  obtain  copies  of  drawings:  the 
one  perhaps  that  you  refer  to  ia  a  |tiece  of  plat«- 
glass  placi  d  vertically  on  one  side  of  a  drawing, 
through  which  the  drawing  may  Is-  Mien  by  refli-c 
tLmi  apparently  upon  the  piece  of  plain  }«iper  ;  but 
this  is  not  n  truthful  means  of  reproducni";  out- 
lines, even  of  photographs.  The  Is-st  method  you 
cm  adopt  is  to  take  another  photo,  the  sue  you 
want,  and  print  from  that  [  or,  if  you  wish  to  make 
an  enlarged  drawing,  tlien  tbo  best  method  is  to 
take  a  lantern  transparency,  and  with  a  lantern 
enlarge  it  on  to  a  screen  on  which  your  paper  or 
canvas  may  bo  stretched,  and  you  can  draw  with 
|«ucil  or  crayon  just  as  much  of  tbo  image  as  you 
may  leijuire. — \\  .  J.  Lancaster. 

[4SDM.  1— Street  Medical  Coil.-  Tlie 
wheel  is  old  :  put  on  your  machine  something 
You  ran,  witJi  little  trouble,  make  a  swing,  or  you 
could  arrange  au  attractive  small  racecourse,  with 
horses  running  round,  or  make  a  see-saw,  or  again 
u  dan.  Lug  clown.  The  public  have  become  used  to 
mere  rotatiiig-whecls,  m  if  they  ring  bells.  You 
might  put  on  n  peal  of  eight  bells,  and  liave  a 
Wre!  to  make  contacts  to  play  a  time  on  the  bells. 
There  are  a  lot  of  tliiii  if  a  very  attractive  that  vou 
might  apply. -W.  J.  LaNCAstkb. 

[4*yP3.]-Y«llow  and  Red  Timber.-All  the 

replies  given  to  this  query  are  more  or  less  incorrect. 


or  all  of  the  following 
r,  red  pine  deal,  or  ye 


Kspeciallv  so  is '•  Shipwright"  when  he  savs  that 
*  b-M.UK  or  Memel  fir  is  often  called  red  pine 


The  words  are  nothing  at  all  like  each  other,  and 
belong  to  different  sjiecies,  "Yellow  pine"  has 
been  correctly  described  bv  Ixith  "O.  .1.11."  and 
'•  Shipwright."  "U.  J.  rl.'s  "  mistake  lies  Lncou- 
f.iuiiding  yellow  pine  with  what  the  querist  means 
by  "  yellow  deal,  which  are  also  totally  different 
woods.  "Timber Merchant  "  is  incorrect  in  saving 
••  these  an-  identical."  If  "  Timber  Merchant  ''had 
said  that  what  "  the  Swedish  and  Russian  shippers 
call  redwood  contains  two  species,  which  are  not 
dirtuiguiihcd  in  some  parts  of  this  country,"  1  could 


have  borne  him  out.  I  suspect  that  the  difficulty 
which  "  Devouieusis  "  has  encountered  is  to  know 
whether  "  yellow  deal "  imd  "  red  pino  "  are  oue 
and  the  same  wood.  They  ore  not.  Now,  as  seeing 
sisreimens  of  these  woods  is  a  much  belter  guide  to 
their  discrimination  than  any  description  could  lie, 
and  as  1  have  large  quantities  of  them  in  tlie  saw- 
mills under  mv  charge,  if  the  querist  or  any  of  your 
correspondents  care  to  address  me,  1  would  send 
them  specimens  of  oue  or  all  of  the  foUewing:  flr 
tiuiber,  red 
deal.— W.  J. 

[48393.]  -  Yellow  and  Bed  Timber  —I  am 

afraid  the  inquirer  in  this  case  will  hove  some 
difficulty  in  gleaning  the  information  he  wants 
from  the  np|>«rciitly  contradictory  answors  given . 
If  the  "  timber  "  he  refers  to  comes  from  America, 
it  is  called  pine.  Yellow  anil  red  nine  arc  "per- 
fectly distinct  kinds  of  timber."  lithe  timber  he 
inquires  about  comes  from  the  North  of  Europe,  it 
is  ui  this  country  called  yellow  deal ;  and  in  the 
conu tries  from  whence  we  receive  it  it  is  called 
redwood.  Thus  yellow  snd  red  pine  are  two  dis- 
riuct  woods;  biit  yellow  and  red  deal  are  not 
distinct,  but  identical.  "  O.  J.  H."  is  mistaken  in 
supposing  that  yellow  pine  is  now  scarce  ;  it  is  Die 
wood  in  general  use  in  the  I'lnted  States  and 
Canada  for  housebuilding,  and  several  millions  of 
|iieees  are  yearly  imported  into  this  country.  The 
present  enormous  consumption  will,  no  doubt, 
cause  scarcity  at  some  future  time  ;  but  there  are 
ample  supplies  at  present.  "O.  J.  H."  says  ml 
pine  is  invariably  used  for  window-sashes  and 
frames.  The  wood  is,  no  doubt,  well  adapted  for 
suc  h  purposes  ;  but  1  have  never  known  it  so  ust-d 
in  the  South -Kist  of  England,  where  sashes  and 
frames  are  made  of  yellow  deal— a  very  suitable 
wood,  and  cheap.  I  may  fay  that  I  do  not,  in  the 
flooring  trade,  know  of  tlie  distinction  "  (t.  J.  H." 
refers  to.  The  red  flooring  bought  in  Norway  and 
Sweden  is  sold  in  Ki  glaud  as  yellow  flooring,  the 
only  difference  being  in  the  name.  I  ought, 
pcrhti|»,  to  mention,  that  the  woods  wo  call  yellow 
|>ine  and  red  pine  are,  in  I'anoda  and  flu-  I'nited 
States,  known  respectively  as  white  and  yellow 
pine.  Both  are,  of  course,  quite  distinct  from 
lutch-piue.-Tmm  u  M MiciUNT. 

riSItOO.]  Electric  Light.— Forty  Bunsen  cells 
will  light  two  ^0-caudle  Swan  lamps,  or  four  10- 
caudle  Limjrt.  You  can  have  lamps  of  much  lower 
resistance  than  Swan's.  I  have  a  lamp  which, 
when  white-hot.  has  a  resistance  of  <>7  ohms  only, 
and  with  this  I  hove  obtained  2i>-eaudlc  power 
with  one  do/en  cells.  Jablochkoff's  candles  vou 
could  only  light  one  with  40  cells,  and  oven  then 
not  satisfactorily.-  W.  J.  Lascastfji. 

ft!Ksli;.l—  Bichromate  Battery.— You  can 
light  a  rive -candle  Swan  with  eight  bichromate 
cells,  marie  up  of  rarlsin  aud  zinc  plates,  not  less 
than  5in.  by  Sin.  ;  the  carbons  should  be  about 
Jin.  thick,  ami  the  xinc  fVin.  Such  a  battery  of 
eight  cells  could  lie  made  up  at  a  cost  of  about  12*. 
for  carbons  and  zincs,  and  salt  or  jam-jars  would 
do  well  to  contain  them,— W.  J.  LancasTf.u. 

[49CUD.]  -Hardening  Blaster  Casts.—"  Auld 
Reekie "  asks  w  hat  sort  of  casts  D  Well,  casts 
used  for  models,  some  time*  large  and  sometimes 
small.  I  have  only  used  plain  water  Lu  mixing  the 
plaster,  and  oil  the  moulds  with  soft-soap  thinned 
down  with  water,  and  put  on  with  a  brush,  largest  cast 
being  about  111.,  to  .'>lb.  of  plaster.  Thanks  fur 
other  replies,  which  I  will  try.  —  ALFONSO. 

[49021.]  —  Exposure.  Then?  is  no  method  of 
making  any  accurate  table  ss  to  the  exposure  re- 
quired by  auy  lens.  All  this  must  be  ascertained 
by  experience.  I  have  made  some  thousands  of 
lenses,  and  any  two  may  bo  taken  out  of  precisely 
the  same  glass,  and  worked  to  the  same  curve,  and 
they  will  not  work  at  precisely  tho  same  speed : 
one' may  tie  a  little  thieker  than  the  other  ;  but,  of 
course, 'it  is  possible  to  select  two  that  wdl  work  in 
unison.— W.  J.  I-ANCAsTKn. 

[49024.]— Stains  or  Dyes  for  Woods.— Try 

Crawshow's  dyes,  dissolved  in  water,  allowed  to 
dry,  aud  varnish.-  -  T)vci;OW. 

[4!XrJ4.]— 8talns  or  Dyea  for  Wood.— Many 
thanks  to  "  S  M."  f..r  his  reply.  I  will  try  per- 
manganate of  potash,  which  1  tbiuk  is  likely  to 
answer.  Stephens'  stains  are  effective  when  Var- 
nished, but  readily  wash  off  if  unprotected.  A 
weak  solution  of  sulphuric  acid  bleaches  the  Wood 
rather  than  darkens  it.  Since  inserting  the  query 
I  have  been  n  ailing  Dr.  L're  on  dyeing,  aud  thiuk 
it  prolmble,  some  of  the  processes  um-d  in  dyeing 
calico  may  be  successfully  applied  to  wood.  Tlie 
simplest  browns  appear  to  be  decoctions  of  oak' 
bark  and  walnut  husks. — Dandif.  Dinxont. 

49026.]—  Geological  Query.— You  must  have 
the  words  spokeu  by  tho  lecturer.  It  is 
Ixith  contrary  to  common  sense  and  geological  data 
That  land  rises,  and  consequently  suffers  denuda- 
tion is  true  ;  that  land  sinks,  and  receives  tlie  pro- 
ducts of  denudation  is  also  true  ;  but  that  dcuuda 
tion  begins  first  is  quite  too  absurd.  The  cause  of 
elevations  and  depressions  ore  due,  not  to  alteration 


of  the  surface  stratum,  but  to  alteration  of  strata 
more  or  less  below  tlie  surfooe.— W.  J.  LANCAS- 
TER. 

[49029.]— Parallel  Beam  from 

"  C.  R.  1."  seems  to  hove  two 
In  the  first  place,  a  strictly  parallel  beam  ran  only 
lie  got  from  a  point  of  light,  and  an  approximate 
one  from  a  small  source,  such  as  the  limelight ;  in 
several  places  I  state  that  it  cannot  be  got  from  a 
gaslight.  Tlie  light  is  adjusted  just  in  the 
principal  focus  of  tlie  condensers,  where  the  rays  of 
the  sun  would  be  condensed  to  nearly  a  jioint. 
But,  secondly,  even  a  nearly  parallel  beam,  or  the 
sun's  rays,  will  not,  after  passing  through  a  slit, 
produce  a  sharp  image  of  tnot  on  a  screen.  The 
illuminated  slit  must  be  "  focussed  "  by  a  lens,  like 
the  slides  in  the  lantern,  as  1  clearly  explain  and 
show  by  diagrams.  "  (_'.  R.  T.'s  '  three-wick 
light  must,  anyhow,  produce  diverging  rays  |  but  he 
can.  nevertheless,  get  his  slit  sharp  on  tlie  screen, 
and  do  spectrum  work— which,  I  presume,  is  his 
object — with  n  focussing  leus.  which  is  used  in  all 
such  work.  Tlie  position  of  the  light  (with  a  jet 
and  bine  cylinder),  for  parallel  beam  is  a  very 
little  neorer  the  condenser  than  what  gives  an 
image  of  the  lime  surface  on  the  screen  with  con- 
denser alone.— L.  ffwotrt. 

[HM12!).]  To  Mr.  L.  Wright  or  Mr.  Lancas- 
ter.— The  easiest  method  of  obtaining  a  parallel 
beam  from  a  three-wick  lamp  is  to  use  one  lens  for 
the  condenser,  and  a  second  con  denser  just  beyond 
the  focus  of  the  larger  condenser.  Thus  a  4in. 
condenser.  Kin.  focus,  would  be  used  in  lanterns, 
and  after  the  rays  have  crossed,  a  Sin.  or  smaller 
diameter  lens  of*4in.  for  us  will  give  you  a  parallel 
beam.  As  I  do  not  know  the  distance  your  lamp 
is  from  condenser,  I  cannot  give  distance  of  front 

ndenser  from  tin.  :  but  the  lamp  must  be  suffi- 
ciently back  to  give  a  convergent  cone  from  eon- 
denser,  which,  having  crossed,  is  made  parallel  by 
the  smaller  lens.  You  may  use  the  double  con- 
denser ;  then  lamp  would  be  nearer ;  but  the 
parallelism  would  not  be  so  perfect.— W.  3.  Las- 

CASTKR. 

J490S0.]  —  Locomotives.  • 

Esssr"  for  his  reply.  What  I ' .._ 
of  a  table,  giving,  for  the  soke  of  comparison, 
something  like  the  following  |iarticulars  for  a  few 
of  tho  pnncitsil  hill's  (sav,  for  example.  L.  aul 
N.W.,  M.R.,  U.N.R.,  and'  G.K.R.),  or  sections  of 
these  lines: — 1.  Average  consumption  for  express 
passenger  traiua.  2.  (  lass  of  engine  working  this 
traffic,  it.  Average  load,  4.  On  the  whole,  what 
sort  of  rood  is  this  result  obtained  on ':  In  fact,  any 
important  conditions,  for  or  against,  that  i 
to  influence  tlie  consumption  to  any  extent 

[4l*m.]-Electro. motor.- You  will  rind  lots 
of  information  ubout  motors  in  bock  numbers. 
Thinking  about  the  Port  rush  ond  Giants'  Causeway 

Wtrical  railway,  which  is  practically  the  first  elec- 
trical rail wav,  it  liasstruckmcthst  wemust  have  some 
readers  residing  somewhere  on  the  route  who  ooull 
give  us  a  full  account  of  tlie  whole  thing  ;  in  a  few 
short  years  such  an  account  would  be  read  with  as 
much  interest  as  that  referring  to  tlie  Darlington 
end  Stockton  railway.  The  l'ortrush  experiment 
has  the  elements  of  success  in  it.  A  short  distance, 
under  seven  miles  I  believe,  a  capital  of  i*4o,<K»i, 
several  excellent  rivers  to  drive  the  turbiuiss.  in  turn 
to  drive  the  cars,  a  good  three  feet  steel  rail  luid  on  a 
ready  made  road,  no  heavy  gradieut*^ — all  this  pro- 
raises  well,  aud  I,  as  a  reader  of  the  Mkciianic, 
should  be  very  pleas.il  to  read  the  contributions  of 
anyone  in  tlie  locality.  I,  of  course,  have  sera 
several  short  lengths  of  electrical  railways,  but 
nothing  that  has  been  laid  down  as  a  pennaisency. 
The  car  in  Paris,  which  in  two  mouths  carried 
fCJ.OOO  passeugers.  was  u  very  pretty  experiment ; 
but,  of  course-,  we  Imve  no  data  of  the  cost.  The 
l'ortrush  railway  is  to  cost  Id.  per  mde  for  work- 
ing; this  compared  to  7d.  per  mile  for  steam,  and 
1  Id.  for  horses,  is  a  gnat  reduction  in  working  ex- 
iKmaes,  but  no  return  of  cost  has  yet  been  published. 
We  shall  look  out  fur  the  first  report  with  pleasure. 

— w.  J.  Umm. 

[40037/— Kaleidoscope.— You  can,  of  course, 
make  a  kaleidoscope  of  any  size ;  but  it  is  not  well 
to  have  auv  great  difference  between  the  bottom 
slid  top,  especially  when  the  Ictigtli  is  short.  I 
would  not  have  the  larger  aud  lower  end  mere  than 
twine  the  diameter  of  the  upper  end.  You  must 
obtain  the  beet  glass  you  can  get,  and  blacken  the 
back,  or  you  will  have  a  lot  oi  extra  reflections. — 

W.  J.  I-AXCAFTEB. 

[49033.1—  Incombustible  Paper.—  Pse  paste 
made  with  a  fair  supply  of  alum.  The  addition  of 
alum  causes  the  paste  not  to  thicken  so  well,  and 
requires  much  more  flour.— F.  M. 

[40047.1 —Solder  for  Iron  and  Brass  —  Tin 
the  iron  with  thvfotlowingomalgam :  Rubin  a  mortar 
a  little  sodium  and  mercury,  till  they  unite  with 
flame,  then  add  a  tittle  t'iufoil.  This  amalgam 
readily  adheres  to  any  kind  of  iron  or  steel.  The 
sodium  should  be  washed  out  with  water  before 
soldering.  Any  solder  will  then  adhere.  1  find 
inicrocosmic  salt  better  than  borax  in  i 
—J.  Habokeavis. 
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-m  "j.  if.  a"  win 

1 1 1' i •  ■  t  tiir  1'  imt  M-.'r'  ir 
int  has  retained  surti- 
«**>:  but  of  course  1 
•olour  ho  require*.  1 
(14>     11. ^  retained  stlffi- 


(43047.]  —  Solder  for  Iron  and  Brass.— 
ITse  hard,  I-  t.,--gruiued.  tin-solder,  say  oue  of  lead 
to  two  of  leng-grained  tin,  using  killed  spirits  of 
salt*  as  a  llux.  Thin,  if  well  done,  and  properly 
"sweated  in."  in  remarkably  strong;  but  both 
mu»t  be  thoroughly  clean,  and  tir*t  tinned  with  n 
well-heated  iron. — Ajax 

[490W.]— Burnt  8u(rar 
firter  hi*  spirit  after  ho  ha:- 
to  it,  lie  may  lind  that  the  1 
cient  colour  to  »uit  his  pa 
don't  know  what  depth  nf 
found  that  methylated  *] -int 
cient  colouring  matter  to  make  it 'about  the  colour 
of  brandr  :  but  I  hare  no  doubt  I  could  havo  made 

it  stfl.1  deeper. — X.  G.  T. 
M9O50.1—  Pumpa.— w..u!.i  ■•Brakesman,"  p. 

438,  kindly  give  me  the  number  of  revolutions  per 
minute  his  pump*  work  at,  ami  the  length  of  hi- 
suction-pipe,  and  oblige    KsciurKXA*  f 

[4!»oS.>  Jfedical.-Judging  from  tl 
Hon  of  symptoms,  sent  in  your  issue  of  Ji 
by  "Anxious  Father,"  I  am  inclined  to  think 
to*  cut  ftWlIkrl  to  out  that  enme  under  my  notice 
some  years  since.  The  daughter  .  i  a  friend of  mine, 
age*!  i7  yearN.  suffered  from  St.  Vitus'sdance.  After 
unsuccessful  treatment  from  Tarious  medical  men. 
her  father  decided  to  tale  i,  i  •  .  St  lUrtledomcw  *• 
Hospital.  I  should  state  that  the  tits  had  increased 
daily  in  Dumber  and  viol. -nee.  n.n  day  after  she 
was'  received  in.  the  hospital  they  reduced  uuiuUt 
of  tits,  and  alter  being  in  that  fine  institution  six 
weeks,  she  tame  out  perfectly  cured,  and  has  never 
had  a  retura  of  that  illness.  She  is  now  a 
perfectly  healthy  woman.— WiLU.vo  Sl-ihschibeb 
•Hospital  Firso. 

[490wl .]—  Vice  for  Bench.— Acting  upon  the 
ion  of  •■  Parallel,"  I  have  much  pleasure  iu 
the  sketeh  and  partu'ulurs  asked  for  a* 


to  the  Anieriean  double- jawed  viee.  It  is  not  a 
novelty,  having  been  patented  in  ls"">,  though  it  is 
certainly  not  so  well  known  in  this  eountry  as  it 
deserves  to  1*:.  It  consists  practically  of  three 
part*,  That  marked  A  comprises  the  two  front 
jaws,  with  the  draw-bur  in  one  piece,  with  the 
screw  possini;  very  looselv  up  a  cylindrical  hole, 
which  is  bond  through  trie  draw-bar  from  end  to 
end.  Bis  the  hack  pair  of  jaws  only,  with  oblong 
hole  through  the  centre  accurately  fitting  the  draw- 
bur  ;  the  tuck  portion  of  11  is  turned  down  so  as  to 
form  a  solid  shoulder  with  a  no/jde,  which  fits  quite 
true  in  a  circular  socket  turned  out  of  the  trout 
face  of  C.  « '  forms  the  base,  by  means  of  which 
the  vice  is  fined  to  the  1-n,  li ;  a  poitiouof  its  umicr 
surface  is  planed  off  flat,  forming  a  useful  anvil  tor 
riveting,  £c,  whilst  the  Wk  portion  carries  the 
nut  or  screw -box.  This  nut  may  be  described  as  a 
long  tube,  the  external  portion  of  which  is  nicely 
fitted  to  enter  the  hole  in  the  draw -bar,  and  its  in- 
ternal surface  carries  a  strong  square  thread  fitting 
the  screw  of  the  pin.  11  turns  quite  frcclv  in  C,  of 
course  carrying  A  round  with  it.  To  keep  B  from 
dropping  out  of  its  scat,  a  small  deep  groove  is 
turned  ui  the  rim  of  its  back  uorjdc,  and  a  long 
screw  is  panned  through  the  corresponding  jiortiou 
of  the  socket  in  C,  entering  the  groove,  and,  whilst 
"  'securing  B  in  iu  proper  relative  positiou. 
'  >  rotate  freely.  Twelve  holes  arc  drilled 
;  face  of  the  shoulder  of  11.  and  a  small 
.[  bolt,  fitted  inside  the  anvil,  and  drawn  by  a 
)  projecting  from  the  side  of  it,  D  sliooU  into 
whichever  of  these  holes  happens  to  be  opposite  to 
it ;  so  that  the  jaws  can  be  net  in  any  of  these  posi- 
tions  MT  apart,  and  will  not  shift  uuless  the  bolt  is 
ilrswn  for  the  purjtosc.  The  jaws  can.  however,  be 
placed  iu  any  intermediate  iteration,  and  are  |ierfectly 
ngid  at  soon  is  tlx  y  aie<  .sen  wed  -.  a.  t»  grip 
One  pair  of  jaws  has  the  inner  face  smooth,  and 
the  other  pair  is  roughed  in  the  usual  way.  In 
addition  to  the  great  advantage  of  being  able  to  use 
either  |*\ir  in  any  position,  it  is  possible,  in  many 
instances,  to  grip  the  work  with  both  pairs  of  jaw;s 
at  ouce  ;  the  result  being  that  a  very  firm  hold  is 
obtained  with  a  remarkably  slight  degree  of  pressure, 
to  the  obvious  advantage  of  the  article  under  opera- 
tion, bo  it  of  metal  or  of  wood.  I  ran  speak  of 
tie*.'  vice*  from  some  experience,  having  hud  two 
of  them  in  constant  use  for  about  five  years.  Oue 


of  these,  with  .'tin.  jaws,  has  been  subjected  to  the 
rough  usage  which  such  things  meet  with  in  a 
smith's  shop,  and  beyond  the  knocking  off  of  the 
knob  of  the  spring- Isdt,  it  is  still  in  good  order;  the 
other,  a  small  one,  with  '-'in.  jaws,  I  fixes!  upon  the 
end  of  the  bed  of  my  lathe,  and  flud  it  invaluable. 
Many  others  luive  puuwd  through  my  hands  during 
this  period,  amongst  which  some  very  large  ones— 


tin.  jaws-  were  fitted  in  a  brass  foundry  for  the 
use  of  the  hinge-finishers,  and  the  only  complaint 
I  ever  heard  was  that  the  men  in  other  departnwnU 
became  dissatisfied  w  ith  their  ordinary  bcuch  vices 
in  consequence.  1  need  add  no  more,  except, 
iwrhaps,  to  mention  that  the  vice  is  known  as 
"  Peufold's  "  patent,  and  that,  no  doubt,  it  may  be 
obtained  without  difficulty  through  uny  of  the  now 
numerous  im]x>rters  of  American  hardware.— K.  T. 
Lkwis. 

Vm\.\    I.    and  N    W.   B    BMtOM  TL. 

Ida  class  were  built  at  Crewe  from  about  1S.V2  to 
isf»7.  designed  by  Mr.  Trevcthick.  and  are  knnwn 
as  "  large  Trivies,**  to  distinguish  them  from  a 
similar  but  older  class  called  "small  Trivies."— 

w.  r.  b. 

4'.«16.1.]- Manganese  Batteries.— I  use.  as  a 
[e,  either  three  or  four  pint  cells  with  each  coil, 
and  these  work  well  for  a  loug  time  without 
requiring  uny  recharging.    I  prefer  u  couple  of 


Hid 


pints,  rather  tluui  one  quart  cell.  More  is  got  out 
of  the  two  pint  cells  for  medical  purpose*.  The 
agglomerate,  cells  work  well ;  but  I  have  not  liad 


them  ill  use  so  long  as  the  ordinary  mongaucso  cell. 

— W.  J.  1.  '.  N  I  ■  \  ■•   .  :  : 

(40068.1  —  Induction  Coll.— I  can  oulv  say  that 
•'  Sigma  is  quite  correct  as  to  the  silV-covcrcsl 
wire.  Xo  one  would  believe  the  difference  Istui-cn 
silk-covered  and  cotton-covered  primary.  1  should 
prefer  "A  wire  for  secondary  all  through  ;  keep  the 
remnants  vou  hive  for  other  apparatus,  and  buy 
lilb.  to  1  jib.  of  3ij  silk-covered  wire.  Si  Idcrings 
ure  never  effective  ;  that  is,  they  always  inqmir  the 
work  of  a  coil,  and  while  you  are  making,  you  liad 
Utter  do  the  work  well.— W.  J.  Laxcvsteb. 

[49071.]  —  Induction  Col. -You  shall  have 
them.  I  did  not  want  to  send  first  until  I  knew  I 
could  go  on  with  them.  The  busy  lecture  season  is 
nearly  over,  and  I  hope  to  have  a  few  evenings  to 
spire  very  soon  to  commence  and  go  on  with  the 
articles.  I  am  sorry  I  have  been  unable  to 
write  them  before  now ;  but  there  is  a  limit  to  one's 
output.  My  friends  tell  me  I  am  burning  the  candle 
at  both  ends ;  but  I  tell  them  I  have  never  met  with 
a  ease  of  death  from  hard  work  -  plenty  from  no 
work  at  all.  How  I  envy  the  men  who  have  nothing 
to  do — men  who  curse  their  fate,  with  means,  but 
without  brains.  I  don't  want  their  money,  only 
their  time.  A  friend  of  mino  was  buying  some 
books :  the  seller  brought  out  volume  after  volume, 
until  my  friend  asked  this  pertinent  question :  "  Do 
you  sell  time':"  Ho  would  have  bought  heavily,  so 
would  I.— W.  J.  La-XCaSTOB. 

[49073  ]  —  Blectrlo  Clocks.  —  "  Progress  " 
wishes  to  make  his  long  pendulum  actuate  the  train 
of  wheels  in  his  clock,  instead  of  the  wheels  opera- 
ting upon  the  pendulum :  then,  providing  the 
escapement  wheel  can  arrange  upon  friendly  terms 
with  the  pendulum,  let  him  adopt  the  idea  of  the 
late  Alexander  Bain,  and  moke  a  coil  of  about  41b. 
of  "il  or  24  copper  wire,  covered  with  silk  or  cotton  ; 
this  must  be  fixed  just  over  the  bob  on  the  staff, 
and  arranged  to  closely  vibrate  over  poles  of  the 
same  name  of  i  steel  magneU.  A  break  half-way 
iip  the  pendulum  staff  will  establish  and  disestab- 
lish the  current.  This  contact-break  must  be  of 
pure  gold  to  be  of  any  use.  Some  rough  carbon 
clinkers,  imbedded  a  few  feet  in  moist  soil,  at  a 
short  distance  from  a  zinc  plate,  '-'ft.  square,  also 
buried  in  the  ground,  will  constitute  a  galvanic 
eell  that  will  drive  such  an  electric  pendulum  if 
delicately  suspended  on  i  springs.  I  suppose  this 
is  what  is  referred  to  as  earth  battery,  which  can- 
not be  obtained  for  any  tension  effects.  If  this  is 
not  sufficient,  I  will  send  sketch  of  my  electric 
clock,  with  sizes,  etc.  But  I  question  if  the  outlay 
will  repay  "  Progress  "  for  his  trouble.   Mr.  Bain, 


the  inventor,  did  not  make  u  foitune  over  his  dis- 
covery. —  Kl-ECTIU. 

[411)74.] — Stained  Glass.— You  can  make  a 
good  imitation  of  stained  glass  with  plain  rullcxhou 
containing  Judsnn's  dyes.  Dissolve  trie  colours  you 
want  in  separate  bottles  of  collodion,  and  allow  the 
undissolved  portions  to  settle,  then  paint  with  a 
1  rush  cm  the  glass.  Of  course  these  dyes  will  bleach 
more  or  less  when  exposed  to  the  sun's  rays. — W.  J . 
I.ANCaSTKK. 

;i9«SI.]—  To  Poultry  Breedera.— Choose  the 
e  ggs  which  are  blunt  at  each  end,  and  you  will  find 
you  will  be  all  right ;  the  eggs  which  have  a  sharp 
end  anil  a  blunt  one  will  be  cocks,  the  other  eggs 
»  -i  be  pullets.— M.  P. 

r4f»S3.1—  L.  and  8.W.R.  Goods  Engine*-— 

Aiiglia, 'iici:  Scotia,  "£!4 ;  Hiheruia,  226;  Cambria, 
■-'-'-*:  Medea,  54  ;  Moutrose,  lol ;  tiiraffc,  '.'2;  Bison, 
P  ;  Stonchenge,  16.— Clyde. 

[I0087.]-Equatorial  Circles.-" Tyro"  must 
ir:  attend  to  the  mechanical  fittings  and  adjust- 
::i nU  of  his  equatoreal.  The  optical  axis  of  his 
••  1. -scope  must  first  be  made  to  coincide  with  a 
plumb-line,  then  the  cradle  intended  to  curry  the 
t<  1.  scope  must  lie  fitted  to  it,  so  that  the  two  bear. 
nigs  on  the  declination  axis  (attached  to  the  cradle 
i '  light-angles'  lire  isTfeetly  level  one  with  the 
"•h"r,  anil  these  should  preferably  be  of  equal  dia- 
meter. The  decl.  axis  must,  in  fact,  be  fitted 
v.  i  ire  to  the  tube  iu  every  way.  Next,  the  polar 
axis  must  be  put  in  a  lathe,  the  bearing- 
collar  turned  up  true,  and  pcrhajwi  slightly  coned, 
the  disc  fixed  on  the  upjeer  end.  turned  fiat  on  the 
edgo  and  flat  on  the  upjier  side,  but  the  under  sid« 
dished,  so  that  the  outer  Jin.  zone  only  makes  a 
liearing  on  the  lower  disc:  if  these  be  of  wool,  a 
polished  plate  of  brass  or  zinc  should  Im  between 
to  diminish  friction.  He  will  require  to  know  his 
latitude,  in  order  to  approximately  fix  his  polar 
oxis  at  the  proper  angle,  that  the  disc  on  it  may 
revolve  in  the  plane  of  the  celestial  equator.  When 
lie  has  the  mechanical  adjustments  correct,  he  will 
find  in  Home's  "  Hints, "  mentioned  Iwfore, 
ample  din-ctious  for  completing  the  celestial 
adjustments. ;  also  in  Browning's  and  Culve  r's 
books,  but  more  fully  drj*cril**d  iu  the  firs'.. 
The  iK-aring-colhirs  on  the  decl.  axis  mu«t  work  in 
Y-tieariiigs,  oue  of  each  placed  at  opposite  side*  of 
and  upon  the  disc  on  the  dee.1.  axis  ;  so  od  juste  I 
that  on  levelling  the  disc  the  collars  shall  be  level, 
and  still  be  so  when  the-  decl.  axis  is  reve  rsed  end 
for  end.  Hinged  metal  straps  and  thumbscrews 
must  lie  fixed  over  the  V-bcurings  to  keep  the 
declination  axis  in  its  place.  These  screws  and 
straps  can  also  1*  used  for  clamping.  If  the  stand 
be  a  trijiod,  he  must  fix  at  three  poinU  in  a  circle, 
a  level  stone  pier  let  in  the  ground,  so  that  Xo.  1 
•hall  be  south  of  the  other  two,  which  must  lie- 
east  and  west  of  it.  If  a  wooden  or  iron  bi  s  k 
stand,  three  equidistant  screws  can  lie'  used;  when 
in  positiou,  the  south  one  will  elevate  or  depress 
the  polar  axis  a  few*  ih-jrrec*.  and  the  others  adjust 
K.  anil  W.,  us  required.  As  regards  any  little 
point  which  is  not  clear  to  him  "Tyro"  most 
write  again ;  or,  if  lie  will  advertise  his  address,  I 
will  write  to  him.  I  um  simply  an  amateur  like 
hiinsclf,  but  I  feci  a  pleasure  in  helping  any 
querist  if  1  can.  I  would  lend  "Tyro"  two 
numbers  of  Vol.  XV.,  which  contains  articles  by 
our  esteemed  correspondent,  "F.It.A.S.,"  with  a 
subsequent  correction.-  J.  C.  L. 

[490*.'  !.]  Making  Pencil*.— The  manufacture 
of  lead-|»  ucils  is  a  more  intricate  protean  than  the 
novice  would  think.  The  lead  is  first  pulverised  by 
means  of  crushers,  similar  to  those  builders  use. 
It  is  gradually  worked  up  into  a  paste,  then  placed 
into  a  case  with  u  small,  square  ajcerturo  at  bottom, 
through  which  it  is  pressed  by  means  of  a  lever. 
The  composition  or  lead  is  nipped  off  iu  length*  as 
required;  placed  iu  a  grooved  shelf,  after  which  it 
is  put  into  a  furnace  or  oven,  ami  subjected  l<>  a 
great  heat.  The  lead  is  then  ready  for  inserti  >u 
into  the  grooved  wood. — Ubeta. 

[411091.]— Making  PenoilB.— I-enrils  are  mad,- 
cither  by  sawing  the  blocks  of  plumbago  into 
squares  of  the  sine  to  fit  the  grooves  in  the  wcksI, 
or  else  by  mixing  powdered  plumbago  with  an 
equal  quantity  of  pure  washed  clav,  and  then 
moulding  into  "desired  shape,  and  finally  tempering 
by  heating,  surrounded  with  charcoal  or  sani, 
in  a  covered  crucible.  Crayons  are  made  in  a 
similar  manner,  using  pipeclay  uud  omitting  the 
tempering  process;  using  the  requisite  colouring 
mattter  instead  of  plurobugo.— E.  G.  T. 

[49iaV]—  Artificial  I**r.-Iu  reply  to  this,  if 
I  knew  your  address  in  London,  1  could  get  a 
friend  of  mine  to  call  on  you  before!  h"  leaves  the 
City  next  week,  and  who  could  give  you  a  good 
deal  of  information.  Not  having  seen  the  descrip- 
tion mentioned,  I  cannot  get  him  to  state  what  I 
might  say  just  now  regarding  it;  but,  from  his 
directions,  give  the  following,  as  I  am  answering 
other  queries  : — "  There  are  a  multitude  of  designs, 
which  it  would  take  pages  of  the  '  E.  M.'  te-  coll- 
ates "out 

three  or  four  any  i 


tain;  but."  lie  states,  "out  of  all,  then- are  only 
any  use."   He  states  that  "  the  steeL 
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oannot  be  got,  mile**  from  a  maker,  and  the  price 
of  sumo  range  from  £2  to  £i  per  set,  according  to 
the  pattern  nud  make.  Steel  rivet*  arc  bett ;  but 
irou  might  do  for  plain  work.*'  His  rogation  is, 
ynu  had  better  buy  ono  roailo,  like  secondhand  or 
a  misfit ;  iu  latter  the  steels  ore  aa  good  a*  new, 
and  are  often  sold  very  cheap.  They  could  bo 
token  off  oud  '  reset '  to  suit.  This  would  bo  the 
Wwapest  mean*  for  you  to  get  the  steels,  and  am 
seldom  anything  the  worse,  oven  iu  secondhand 
work.  if  well  made  at  furl.  But  if  you  could 
afford  to  go  to  the  expense  of  a  new  article,  made 
by  a  realty  good  hand,  of  great  experience,  would 
be  beat,  cost  of  same  being  about  £.1  and  upward*  ; 
but  practical  m.iki  r*  sell  much  higher  if  they  make 
a  speciality  of  this  particular  branch."— Cms. 
Tiioitrc. 

J 19108.]— Voss  Induction  Machine*.— The 
c  in  the  plate  should  lie  cut  bv  a  glazier  on  a 
proper  centring-table.  If  the  circle  i»  cut  with  the 
diamond,  and  two  or  three  worn  Bill  IIMntf.  the 
piooo  will  come  out  in  an  instant.  Tho  Leydcn 
jars  could  be  made  of  test-tubes,  Bay  1  in.  by -'iin., 
and  about  an  inch  and  a  half  near  the  bottom 
covered  with  foil.  They  should  lie  kept  well  away 
from  the  glass  plate,  out  their  position  is  of  no 
moment.  A  octachid  iar  connected  inside  to  one 
conductor,  and  outside  to  the  other  by  wires, 
would  answer  just  a*  well.  The  arm*  for  the 
brushes  arc  funned  with  double  ends  to  grip  the 
plate,  and  cemented  to  it:  they  are  connected  to 
the  neighbouring  foil  disc. — SiciilA. 

[0108.]  --  Ton  Machine. • -Whilst  leaving 
other  questions  to  those  to  whom 
specially  addressed,  tho  following  description  "f  a 
simple  glass  plain  boring  machine  that  I  Lave  seen 
may  bo  of  service : — Tuke  a  piece  of  quartering 
'Jin.  by  2in.  and  "J ft.  long,  and  another  pie™ 
2  by  2  and  9iu.  long;  tcrew  or  lx.lt  tho  two 
together,  leaving  about  .tin.  of  the  tin.  piece  pro. 
joiting :  on  the  part  where  the  two  pin  es  are  in 
ttml&ct,  erect  u  spindle  to  carry  a  driving  wheel ; 
on  the  end  of  the  2  by  'J  piece  fix  at  top  and  bottom 
n  piece  of  iron  or  brass  plate  witli  a  Jin.  hole  in 
<«eh  to  carry  the  spindle  of  the  cutter,  which 
spindle  may  be  of  Jin.  iron  :  at  tho  bottom  end  of 
toe  spindle  cut  a  thread  for  aliout  a  Jin-,  fix  a 
sheave  on  the  upper  juirt  of  tliis  spindle,  and  at  the 
bottom  screw  on  a  cutter,  which  may  be  for  a  jiu. 
hole  a  piece  of  brass  tube  of  I  in.  diameter :  in  some 
convenient  pluce  in  this  tube  a  hole  is  made,  so 
that  it  may  befcdinsidcwithcmcry  and  water;  a  few 
weights  are  required  to  be  placed  in  the  spindle 
above  the  sheave  to  givo  tho  necessary  pressure ;  a 
driving  bund  is  added,  and  the  affair  is  complete. 
This  machine  will  cut  holes  up  to  2Uu.  in  diameter  or 
more,  according  to  tho  sire  of  tho  tubular  cutter. 
The  machine  being  together  and  secured  to  a  bench 
by  the  3iu.  projecting  piece  of  the  Din.  piece,  secure 
the  gloss- plate  to  the  bench  so  that  the  place  of  the. 
required  hole  is  exactly  under  the  cutter ;  put  some 
emery  and  water  inside  the  cutter,  work  away  at 
tho  driving-wheel,  and  in  about  a  quarter  of  an 
hour  a  clean  hole  is  cut  iu  the  plate.  The  arrange- 
ment being  fixed  in  position,  the  only  care  required 
in  working  is  to  keep  pleuty  of  emery  and  water 
supplied  to  the  inside  of  the  cutter.— H.  B.  T.  S. 

14011.1.]  Minim*  of  Algol.  I  append  a  list  of 
those  visible  .luring  the  night  hours  of  the  first 
quarter  of  this  year. 
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If  "More  Light "  wishes  to  extend  the  al«ive  list, 
he  can  very  cjisily  do  so  iu  tho  following  manner :  — 
To  the  last  minimum  giveu  add  2  days  20  hours, 
4Nm.  "vis.,  which  is  the  exact  jieriod  which  elapse* 
between  two  successive  maxima  of  Algol,  Re- 
peating this  process  <><l  hiilnni,  ho  will  get  a  long 
list  of  minima,  a  large  proportion  of  which  occur 
during  tho  daytime.  He  can  then  pick  out  those 
which  occur  during  the  night  hours,  ami,  knowing 
the  times  at  which  Algol  sets  in  his  latitude,  those 
which  he  can  observe.— A  Yovsn  Astko.nomioi. 


[•19112.]— Great.— A  father's  crest  is  borne  by 
all  his  sona  as  well  as  his  coat-of-anns.  Tho  crest 
is  the  same  for  all,  but  the  coat  has  a  "  difference  " 
for  each  son.  I  have  heard  it  stab-d,  but  am  not 
sure  of  the  fact,  that  as  a  "  difference  would  not 
tie  distinguishable  at  a  short  distance,  say.  on  a 
field  of  liattle,  the  different  son*  were  wont  to  lake 
different  crests.  In  this  case,  very  probably,  the 
eldest  son  would  take  the  father's.  The  "  diffcr- 
borue  in  the  shields  bv  tl»e  different  ton* 
follows:— 1st  son,  a  label ;  2nd  son,  a 
crescent ;  3rd  win,  a  mullet ;  4th  son,  a  martlet : 
5th  sou,  an  annulet:  bth  son,  a  fleur-de-lis;  7th 
son,  a  rose :  tsth  son.  a  cross  moline :  9th  sou,  a 
double  quatrefoil.— The  Festive  Im  ast. 

[49lt.V]— Oasometsri  for  Limelight.— A  r.ft. 
gn»-holder  may  bo  made  the  following  size :— The 
inner  chamber,  21in.  in  diameter,  3(Hn.  high;  tlie 
outer  holder  double  tho  height,  or  nearly  so  ;  the 
best  material  is  zinc  :  it  is  what  I  always  use.— A. 
PtrjiriUiKY. 

[ 1 9llrt.]—  Celluloid  CollaT».~I  have  never 
found  any  smell  from  these.  I  obtained  somo  in 
Liverpool,  and  some  at  Coin,  in  Gormany.-B. 

Humor. 

[49110]— Celluloid.- Camphor  io  one  of  the 
ingredionU  of  celluloid.  Free  exposure  is  tlie  only 
way  by  which  tlie  objectionable,  odour  can  be  re- 
moved.— Os. 

[49116.]— Celluloid  OoUare— The  camphor 
appears  to  lie  on  essential  ingredient  of  the  com- 
jiosition  used  for  collars  ;  out  I  have  seen  tho 
excellent  celluloid  keys  for  pianos  and  organs  scut 
(mm  America,  and  there  is  no  smell  of  camphor 
from  them.  Probably  the  smell  goes  off  on  ex- 
posure to  tlm  nir,  esjiccially  if  they  aro  warmed. 
Tlie  must  potent  objection  to  them  I  have  heard 
in  that  they  turn  yellow  in  a  few  weeks  after  wear, 
1  believe,  and  the  smell  of  camphor  is  scarcely  an 
objection,  for  it  is  very  much  of  a  disinfectant 
S.  M. 

[491  If..]  —  Celluloid  Collar*.  —  The  camphor 
smell  objected  to  in  these  collars  is  only  tonqxirury, 
and  will  bo  all  gone  in  a  day  or  two,  or  may  be 
removed  at  oueo  by  washing  in  tepid  water  and 
soap.  But  these  collars  havo  a  greater  and  more 
serious  fault  tlian  the  smell  of  camphor,  and  that 
is  their  inflammability.  Some  mouths  ago  I  saw 
one  of  my  yoke-fellows  wearing  one  of  them,  and 
1  was  so  much  taken  with  their  appearance  that  I 
invested  in  several  for  my  own  use.  One  of  them 
being,  what  I  considered,  done,  I  took  a  new  one, 
ami  tossed  the  old  oue  in  tlie  fire,  when  it  at  once 
bunt  into  a  fierce  flame.  Struck  with  this,  I  ex- 
perimented, and  found  that  tlie  touch  of  a  flame 
sets- them  in  a  blaze,  or  even  a  red-hot  surface 
without  flame.  If  I  was  wearing  oue,  and  lighting 
a  cifiar  or  pipe,  and  the  fusee  was  to  fall  out  of  my 
finger*  on  to  collar,  or  ash  from  pipe,  or  a  gas- 
flame  was  to  get  at  it,  or  any  ono  of  a  dozen  quite 
possible  accident*  were  to  happen,  my  neck  would 
Iw  surrounded  with  fire  before  1  could  oven, 
porliaps,  know  that  tho  collar  was  aflame.  Have 
nothing  to  do  with  them ;  they  are  dangerous. 
Besides,  you  cannot  keep  them  "white ;  they  soon 
assume  tlie  "duck's-fnot"  colour,  and  are  more 
expensive  than  linen  collars. — Sootus. 

[•191 1".]— Thermometer.— Have  had  registering 
(minimum  spirit)  in  use  several  years,  an-.l  it  never 
hopitrato*.  They  must  1*  hung  bulb  end  \"m.  lower 
thun  the  other.  If  not,  when  the  temperature  is 
high  tho  spirit  vaporise*,  and  when  it  coots  it  will 
condense  and  run  to  the  other  end.  When  this  is 
•  i,  or  when  the  spirit  has  separated  from  being 
shaken,  it  can  be  got  together  by  swinging  tho 
thermometer  sharply,  bulb  end  downwards.  Any 
quantity  of  spirit  can  bo  got  bock  in  this  way,  a 
utile  at  a  time,  of  course.-W.  Q.  T. 

[49120.]-Vlolln-Bow  CleanlD*.— Cold  water 
and  soap.  You  con  have  it  rohaired  for  a  shilling. 
— Fiddles. 

[49120.1  —  Violin  Bow.— To  clean  this,  try  a 
little  methylated  spirit* ;  but  dou't  let  it  get  on  the 


[46112.]—  Greet  — All  legitimate  male  members 
of  afamilyoreentitleel  to  bear  the  crest  of  the  family. 
Willows  and  unmarried  women  aro  not  allowed  in 
strict  heraldry  to  use  crests. — KkUfXKT  Weuk. 

[49112.]— Crest.— All  the  sou,  of  a  family  are  nt 
liberty  to  use  the  family  ore*t,  but  there  are  certain 
special  marks  (I  forget  what  they  uro  called)  which 
aro  used  to  distinguish  the  younger  branches  of  a 
family.  Heraldry  i«  rather  an  interesting  study, 
nnd  I  would  advise  ••  E.  H."  to  mid  an  ch-mcntufy 
work  on  that  subject  ;  he  will  have  no  uiu»  to 
regret  it.— OS. 


e  methylated  spirit* ;  but  dou't  let  it  get 
woodwork^  or  it  will  removo  the  polish.    I  presume 
the  querist  wonts  to  clean  tlie  hair.— Os. 

[49120.]-Cleanin«  VloUn  Bow.— Nothing  is 
necessary  except  a  hard  tooth-brush,  with  snap  and 
wuter ;  but.  unless  the  roaiu  is  lad,  tlie  hair  ought 
not  to  want  cleaning  until  it  needs  renewal.— Lewis 
Wiuoict. 

[  19120.] — Cleaning  Violin  Bow. — I  know  very 
little  about  violin-bows  or  their  treatment ;  but 
should  think  that  the  most  rational  way  would  bo 
to  wash  off  Oh;  su|«rfluous  rosin  with  methylated 
spirit,  and  then,  il  necessary,  repolish  the  wooden 
part,  and  when  quite  dry,  rub  more  rosin  on  the 
hair. -E.  0.  T. 


[49121.] — Hairsprings. — This  is  a  subject  upon 
which,  shortly,  I  propose  to  have  something  to  say 
in  as  full  a  "manner  as  I  possibly  can  :  sa  in  my 
reply  to  you  I  will  bo  brief.  Re-specting  tho  adjust- 
ment of  tho  hairspring  between  the  pin*,  a  littlo 
difference  of  opinion  is  to  l«i  expected.    Tlie  posi 


the  watch  in  liand.  When  property  set,  and  the 
watch  has  been  brought  to  eorreet  time,  the  hair- 
spring should  have  free  play  between  the  pins.  It 
should  not,  however,  when  the  springs  are  set  wiile, 
be  allowed  to  have  impact  with  both  of  them  ;  the 
inner  one,  i.e.,  that  nearest  the  staff,  should  be  the 
nue.  The  spring  should  actually  touch  the  pin,  or, 
for  the  purpose*  of  regulating,  the  index  and  pins 
are  useless.  In  effect,  it  makes  only  little  differ- 
ence whether  tlie  spring  touches  the  outer  pin  in 
expanding,  or  the  inner  in  contracting,  providing 
the  pins  are  nnt  set  wide.  As,  in  the  case  of  a  very 
eqien-set  spring,  tho  second  coil  would  be  free  of  tlx; 
inner  pin  ;  but  when-  the  pins  are  wide  apart,  siieh 
freedom  for  the  first  coil  would  bring  the  second  in 
contact  with  the  inner  pin.  retard  its  freedom,  and 
so  mako  the  watch  gain  time.  In  the  WalUiam 
watches,  likewise  the  Elgin's,  the  regulating  pins 
aro  set  so  close  generally,  as  to  allow  only  tlie 
barest  freedom  for  the  play  of  tho  spring  ;  and  this 
I  hold  to  be  the  correct  way  to  *et  them.  In  such 
a  case  the  spring  would  touch  each  pin  in  succes- 
sion. It  often  happi'tis  that  a  very  slight  altera- 
tion is  needed  in  getting  a  watch  to  time,  and 
advantage  is  taken  of  the  effect  produced  by  a 
littlo  opening  or  closing  of  the  pius,  to  make  the 
watch  gain  or  lose.  Opening  the  pin-,  and  giving 
more  freedom  to  tlie  spring  causing  it  to  lose,  ami 
rice  rend. — Alfojok. 

[49123.1—  Electricity  in  Horse  Tralninc.— 

If  lie  is  already  fretful  and  anxious  at  starttt^t.  I 
should  say  that  the  electric  sheck  you  propose 
would,  proliably.  prevent  him  from  starting  at  all. 
That  is  not  tho  kind  of  horse  on  which  to  experi- 
ment with  electric  ehoeks. — OS. 

[49123.]—  Electricity  in  Hor»e-Tralnln«\— 
Fretfulness  may  result  either  from  a  desire  to  l«; 
off  or,  not  unoommouly  in  haruc**,  from  n  hadly- 
tittiug  collar.  Flogging  or  punishment  is  seldom 
of  any  use  in  such  a  cose  ;  tho  l>est  tiling  is  to  ?peak 
to  the  horse — nearly  all  horse*  like  being  talked  to 
I  —and  gently  touch  him  with  the  whip.  If  this 
occurs  in  the  laddie,  a  touch,  not  a  dig.  with  the 
spur  will  sometime*  stop  it.  Electricity  has,  I 
ladfeve,  been  used  with  success  in  one  or  two  cases 
of  very  troublesome  horses,  one  of  the  wires  from  a 
shocking  machine  having  been  connected  with  the 
bit.  It  is  said  that  on  the  machine  being  put  in 
action  the  horse  was  at  once  Bubdued.  but  in  the 
case  now  mentioned  it  would  be  worse  than  useless. 
It  is  quite  impossible  to  lay  down  any  fixed  rules 
for  tlie  treatment  of  horses— some  seem  to  be 
managed  easily  bv  kindness,  and  some  retpuire  con- 
stant severity.  A  hone  Udgetty  in  harness  can  often 
lie  stopped  b'^  speaking  to  and  jiwt  touching  him 
with  tho  whip,  alm<-»t  rubbing  him  with  it,  and  in 
saddle  a  slight  touch  of  tho  spur,  sometimes  only 
the  pressure  of  tho  leg,  is  often  sufficient  ;  what  is 
required  being  merely  to  divert  tlie  hone's  atten- 
tion.—H.  B.  T.  S. 

[4912C.J— HuyghenlanEyepieoe.  -"T»orkey" 
has  been  supplied  with  glasses  for  a  Itamsden  in- 
stead of  Huyghcniau,  and  he  will  find  it  much  the 
easiest  to  construct.  Those  hn  has,  however,  are 
too  long  focus.  Two  of  iin.  focus,  placed  s  frac- 
tion less  than  jj  apart,  with  tho  convex  sides  turned 
towards  each  other,  wdl  just  give  the  |«ower.  For 
Huyghenian.  tlie  J  and  J  will  answer,  placed  Ain. 
apart,  and  the  flat  tide  of  each  lens  toward*  the) 
eye.— W.  G.  T. 

[4912fi.]— Huyghenlan  Eyepiece.  —  For  an 
eyepiece  of  this  description,  tho  focus  of  the  lenses 
should  be  pretty  nearly  in  tho  |m>portion  of  1  to  3. 
To  obtain  a  power  of  about  80  diauis.  with  an 
object-glass  of  30in.  focu*.  the  focus  of  tho  held 
lens  should  1w  V«.m-<  naa>  the  eye-lens  /..in.  These 
should  be  placed  with  the  flat  sides  next  the  eye, 
ut  a  distance  of  iin.  from  each  other,  with  a  dia- 
phragm between  them  at  the  focu*  of  the  eye-leus. 
The  construction  of  such  an  eyejaeco  would  bo  ex- 
ceedingly simple  if  the  lenses  were  of  tho  same 
diameter;  but  as  this  varies  almost  in  the  same 
degree  as  tho  focus,  some  care  will  be  necessary  to 
get  the  plane  shies  parallel  with  each  other.  Per- 
haps the  simplest  Way  of  doing  this  would  be  to  get 
one  end  of  a  piece  of  brass  tubing— just  wide  enough 
to  admit  the  field  lens—  trued  in  a  lathe.  Some 
brown  paper  may  then  lie  |>a*ted  round  a  jx-ncil 
until  it  lust  fits  tlie  tube,  when  each  end  should  bo 
cut  while  it  is  in  the  tulm  and  on  the  pencil  by  using 
the  trued  end  of  the  tulie  as  a  guide.  This  inner 
tube  will  serve  as  a  stop  for  each  of  tho  l«*n?cs  to 
rest  against.  The  eye-lens  lieing  of  a  smaller  dia- 
meter should  be  kept  frotn  shifting  by  slightly 
countersinking  tho  brown-paper  tube  and  parting  a 
perforated  enrd  over  it.  The  bra**  carrier  tulie  niay 
be  thicknessed  to  fit  the  telcsc  ipe  with  similar  rolls 
of  brown-paper.  Au  exec-cdingly  simple  and  effec- 
tive micrometer  for  a  Huygheuian  eyepiece  can  be 
made  by  fixing  threads  of  spun  glass  across  the 
aperture  of  tho  diaphragm.  The  lenses  described 
by  "l>orky,r  a*  lieing  each  of  Iin.  focail  length 
would  be  useless  for  all  eyepiece  of  this  description ; 
but  they  would  make  a  capital  ltam«lrri  eye- 
piece, and,  with  hi*  object-glass,  would  maguify 
ut  40  linear.     They  should  be  placed  with 


tion  is  often  governed  by  circumstances  peculiar  to  '  tho    couvcx     sides    facing    each    other,  and 
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rather  leas  than  Jin.  apart.  Such  a  combination 
would  not  require  a  diaphragm,  and  would  give  a 
Tory  flat  field,  though  not  *o  free  from  colour  n*  the 
Huyghenian.  The  theory  of  eyepiece  const  ruction 
requires,  among  st  other  things^  Unit  the  axes  of  it* 
lenses  should  l>c  coincident  with  that  of  tho  object  - 
This  ha»  rather  a  foniitilablc  sound,  and  to 

■  so  difficult  that  verj'  tew  would  venture  to 
npt  it.  It  is  a  rule,  however,  that  will  admit 
of  so  liberal  an  interpretation  that  it  may  bo  practi- 
cally disregarded.  Somo  time  ago  I  was  permitted 
to  examine  tho  highest  power  of  Mr.  T.  E.  Espiu's 
■in.  refractor,  with  which,  as  I  understand,  he  has 
made  many  valuable  discoveries  In  double  stars. 
Naturally,  I  expected  to  see  a  very  extrusive  and 
well- finished  piece  of  workmanship,  and  I  am  sure 
our  readers  will  appreciate  my  astonishment  when  I 
mention  that  the  body  of  the  eyepiece  consisted  of  a 
cork  bung,  with  a  hole  for  trio  lenses,  cut  with  a 
penknife,  and  yet  with  this  "  rough  and  ready  " 
eyepiece,  Mr.  Espin  informed  me.  he  could  separate 
stars  of  less  thau  1  apart.  Surely,  after  this, 
no  amateur  need  bo  discourages]  Iwcuuse  he  docs  not 
bappeu  to  possess  a  lathe,  or  other  tools  generally 
supposed  to  be  indispensable  for  even  rudimentary 
work. — AijjKiiaran. 

[4912S.J — Screwing. — I  send  a  sketch  of  the 

required  tool.  Fig.  1  is  tho  plan  ;  tho  cylindrical 
part  should  be  as  large  as  possible,  and  the  tooth 
no  longer  than  is  necessary.  Fig.  2  is  the  front 
view  of  point  ;  the  clearance  required  depends  on 
the  diameter  of  Uie  hole  and  the  pitch  of  the  screw, 
and  may  be  found  thus.  Draw  a  lino  equal  in 
length  to  the  circumference  of  the  hole,  ami  a  per- 
pendicular to  it  equal  to  the  Tiitch  of  the  screw 
(i.e..  for  four  threads  to  the  inch.  |in.  in  length) , 
the  hypothciiuse  of  tho  right-angled  triangle  so 
formed  gives  the  clearance ;  this  should  be  a  little 
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exceeded  in  practice.  Fig.  .1  is  the  end  view ;  do 
not  give  too  much  upward  set,  as  it  weakens  the 
point:  if  the  screw  is  in  brass,  none  is  required. 
With  | in.  and  courser  pitches,  it  is  well  to  make  a 
small  tool  to  start  with,  and  finish  with  one  the 
exact  size,  at  any  rate  in  iron  and  steel.  In  large 
shops,  I  believe,  twist  drills  are  ground  in  a 
machine  ;  the  larger  drills  generally  have  a  centre 
line,  and  may  then  bo  ground  pretty  easily  by 
hand ;  but  with  the  small  one*,  I  know  of  no  way 
except  by  grinding  them  experimentally  until  they 
drill  the  smallest  possible  hole,  when  the  point  will, 
of  course,  be  central. — E.  C.  A. 

[49130.]  — To  "P.  W.,"  or  " Alfojoe."  — 
Either  you  have  broken  the  verge,  by  allowing  the 
escape -wheel  to  catch  against  it,  as  you  were 
taking  it  from  its  position ;  or,  in  like  manner,  the 
Inner  pivot  of  the  escape-wheel  is  broken  off. 
Which  is  it  ?  In  cither  case  the  remedy  is  obvious. 
From  what  you  say,  I  imagine  the  oacapc-whoel 
pivot  is  broken.  Instructions  were  given  by  me  to 
a  querist  last  week  upon  this  particular  repair  ;  but 
I  advise  you,  unless  you  have  had  somo  experience 
In  the  work,  and  recovered  from  the  inevitable 
heart-breakings  of  the  "tyro"  days,  to  let  it  alone, 
and  send  the  job  to  a  practical  man  for  tho  neces- 
sary repairs.— ArvOJOE. 

[49131  .]-8t*»el  Wire  Butting- Plate  it  with 
copper  or  nickel.— Os. 

[49131.]—  Wire  Buatintr.-If  "Fanner  "gives 
his  wire  a  coat  of  varnish  or  boiled  linseed  oil, 
letting  it  dry  hard,  it  will  prevent  it  rusting.- 
Koxsx. 

[49131.]  —  Steel  Wlro  Busting.  —  To  keep 
steel  wire  from  rusting  get  some  powdered  chalk 
lime  and  well  dredge  the  wire  with  it  and  roll  in 
paper  and  keep  it  in  a  dry  plaoe.— W.  H.  Tote. 

[49131.]— Steel  Wire  Buatlntr— Would  it 
spoil  tho  steel  wire  for  the  purposes  to  which 
»■  Constant  Reader  "  wishes  to  apply  it  to  coat  it 
with  copper,  by  passing  the  wire  through  a  solution 
of  tulpoato  pf  "copper  r—WsiTEit  H.  Isce. 

[49131.]  — Steel  Wlxo  Boating-.— Take  your 
steel  wire  to  any  coppersmith's  shop,  and  get  it 
dipped  in  their  pickle-tub  for  one  moment ;  then 
have  it  rinsed  in  cold  clean  water,  and  dried  with 
You  will  find  this  will  answer  your 


coating  of  collodion  (thinned  by  addition  of  an 
equal  quantity  of  ether).  This  plan  has  been  ro- 
..i  i mi  ml  I  f.  r  tho  m  t.i  U  m  'f  -i  1 1 1  r  rl  .to 
against  tarnish ,  and  it  seems  to  answer  admirably  ; 
it  can  be  readilv  removed  by  washing  with  warm 
water.— E.  Ct.  T. 

[49132.]  -Silver.  -If  the  mixture  is  dissolved  in 
acids  iiiid'preeipituted  with  hydrochloric  acid  (salt 
is  wasteful  of  silver)  pretty  well  all  tho  metals  will 
be  got  riil  of  except  lead,  and  this  will  I*  removed 
by  repeated  boiling  in  water  and  decantation  while 
hot,  as  long  as  long  as  tho  water  takes  any  chloride 
of  lead  away,  which  can  be  test"!  for  by  sul- 
phuretted hydrogen  or  any  soluble  sulphide. — 
Sioma. 

J49132.]-8ilver.— First  you  would  have  to  find 
with  what  metals  the  silver  is  alloyed— whether 
it  be  lead,  tin,  or  brass  (zinc  and  copper),  or  all 
three.  To  ascertain  this,  tho  following  analysis 
must  be  performed.  Fiist  dissolve  in  nitric  acid, 
then  add  hydrochloric  acid  (IIC1).  which  precipi- 
tnti-»  lend  nud  silver ;  filter  ;  wash  the  precipitate 
with  boiling  water,  which  dissolves  the  chloride  of 
lead,  which  may  be  precipitated  by  sulphuric  acid, 
leaving  the  silver  us  chloride ;  take  the  nitrate  from 
the  first  0|>eratinn,  uud  pass  sulphuretted  hydrogen 
through  it.  This  will  precipitate  tho  copper  (of 
the  brass)  and  the  tin  in  B  block  jsjwder ;  filter : 
digest  the  precipitate  in  sulphydrate  of  ammonium, 
which  dissolves  out  the  sulphide  of  tin.  but  leaves 
the  copper  ;  add  hydrate  of  potassium,  which  will 
precipitate  the  tin.  Take  the  filtrate  from  the 
sulphuretted  livdrogen.  and  add  ammonium  hyilrato 
anil  chloride,  which  will  precipitate  the  zinc.  The 
following  operation  will  be  more  easily  soon  from 
tho  table :  — 
Add  UCI 


Ppt. 
Pb  and  Ag 
Boil  with  water 
Ppt.  FUt. 
Ag  Pb 
Ad.l  H,SO, 
Lead  will 


Filtrate 
Cu  Sn  Zn. 


Ppt 
CuSu 


be  agtti  n  digertwithAinHs  Add  AiaHO  and 


precipitated 


Ppt  Cu 


FUt. 
Zn 


of  the  lead,  tin,  ore.  I  should  fuse  it  for  about 
half  an  hour,  occasionally  dropping  in  a  little 
nitrate  of  potash  (I  prefer  what  druggists  call 
sal  prunel,  which  is  fused  nitrate  of  )»>uJi;,  and. 
towards  the  end,  I  should  drop  in  a  little  bichtarido 
of  mercury.  After  this  treatment  it  will  be,  pro- 
bably, pure  enough  for  your  purpose ;  if  not.  let 
us  know.  Don't  bother  with  arjds  if  you  can  help 
it.  Crucibles  for  silver  refining  should  be  large 
enough  to  contain  the  silver  at  the  bottom,  a»  the 
nitrate  of  potash  may  cause  it  to  .-quitter  about' 
What  arc  called  skittle-pots  are  the  best. — Os. 

[49132.1— Silver.  —Dissolve  the  nietal  in  hot 
nitric  acid ;  dilute  to  four  times  the  volume  with 
cold  water,  and  filter.  To  the  filtrate  add :  hydro- 
chloric acid  diluted  with  an  equal  volume  of  water, 
or  a  solution  of  common  salt  (chloride  of  sodium), 
as  long  as  a  ppt.  is  formed.  Allow  to  settle  ;  wash 
by  decantation  with  hot  water  until  the 
are  tasteless :  drain  and  dissolve  " 


□til  the  washings 
the  ppt.  in  dilute 
if  cola  water,  and 


Filt. 
Sn 

add  KHO 
(.Sn  will 
be  pre- 
cipitated. 


AuiCl 
Zinc  ppt. 


[IBltl-]  It— 1  Wire  Buatlxur— If  "  Con- 
stant Header's  "  wire  is  not  subject  to  much  fric- 
tion, the  butt  plan  would  be  to  cover  it  with  a  thin 


N  il. — The  copper  may  be  more  easily  detected 
by  the  blue  colour  of  the  solution.  Having  ascer- 
tained the  composition  of  the  alloy,  the  next  thing 
is  to  isolate  the  silver.  If  the  alloy  is  simply  lead 
and  silver,  tho  silver  may  be  isolated  by  cupcl- 
lation — i.e.,  by  putting  the  alloy  into  a  cupel  made 
of  bone  earth,  and  heating  in  the  oxidising  flame  of 
the  blowpipe ;  then  the  luad  oxidises  ami  sinks  into 
the  cupel,  leaving  the  silver  as  a  pure  button.  If 
the  other  metals  be  present,  dissolve  in  UNO,  and 
add  HtSOt,  which  will  precipitate  the  lead  ;  then 
filter  and  add  to  the  filtrate  HC1,  which  precipitates 
the  silver  as  ehlorido ;  shake  the  chloride,  aud  heat 
with  sodium  carbonate,  potassium  carbonate,  and 
a  little  borax  ;  a  bead  of  sdver  will  result.  Another 
method  is  to  precipitate  the  silver  and  load  by  HC1, 
and  washing  tho  precipitate  with  ammnuium 
hydrate,  which  dissolves  the  silver  chloride,  but  not 
the  lead :  filter,  evaporate  the  filtrate  to  dryness, 
and  treat  with  KjCO,  and  Na,CO„  and  tho 
NaB,0,  as  before.— Warns  H.  Iscb. 

[49132.1— Silver.—" Anon"  must  first  dissolve 
his  alloy  in  nitric  acid  diluted  with  a  little  water, 
and  using  that  if  necessary  ;  secondly,  add  to  this 
solution  hydrochloric  acid,  or  common  salt,  until  it 
ceases  to  form  any  precipitate,  then  filter,  and  wash 
tho  precipitate  ;  thirdly,  boil  the  precipitate— 
which  contains  the  silver  and  lead,  if  any— in  dis- 
tilled water,  and  again  filter,  aud  wash  the  pre- 
cipitate with  boQing  distilled  water ;  the  precipitate 
then  consists  of  chloride  of  silver,  which  may  bo 
reduced  with  carbonate  of  soda  in  the  usual  way. 
— E.  O.  T. 


P»9132.]-611ver.— »  Anon"  need  not  specially 
test  for  lead,  tin,  and  brass,  if  ho  only  requires  to 
separate  tho  silver.  Dissolve  the  alloy  ui  nitrio 
ood  (as  strong  as  possible) ;  copper,  zinc,  silver,  and 
lead  will  dissolve :  the  tin  remains  behind  as  a  white 
powder,  which  must  bo  filtered  off.  Hydrochloric 
arid  to  tho  nitrate  will  throw  down  the  silver  as 
AgCl,  and  part  of  the  lead  as  FbCI(.  Wash  the  pre- 
cipitate by  decantation  with  boiling  water ;  1'bOI, 
will  be  removod,  it  being  readily  soluble.  Dry 
yeur  AgCl  and  transfer  to  clay  crucible  and  reduce 
with  borax  aud  carbonate  of  soda.-M.  M.  S. 


[49132.1— Silver.— If  you  want  to  refine  silver, 
don't  melt  it  with  borax.  Borax  prevents  tho  im- 
purities from  being  oxidised,  and  it  causes  the 
silver  to  melt  at  a  lower  temperature  ;  the  higher 
the  temperature  the  more  likely  you  ore  to  get  rid 


ammonia  :  add  an  equal  volume  of  c 
filter.  To  the  filtrate  add  an  equal  volume  of 
water ;  afterwards  hydrochloric  arid  in  excess. 
Again  wash  by  decantation  nntil  tho  washings  are 
tasteless  ;  dram  and  dry  the  ppt.  Weigh  roughly  : 
add  double  tho  weight  of  bicarbonate  of  soda  :  mix 
thoroughly  in  a  porcelain  mortar ;  place  in  a  plum- 
bago crucible;  cover  with  a  thin  layer  of  borax, 
put  on  the  lid  and  place  in  the  fire,  hearing  gently 
at  first  np  to  redness,  tlien  increase  the  heat  almost 
to  whiteness  for  ten  minutes  :  remove  from  0>e 
fire,  tap  the  crucible  gently,  and  allow  it  to  cool. 
Break  the  crucible  anil  remove  the  Hux  from  tho 
silver  button  ;  boil  in  water :  brush  with  a  hard 
brush  until  all  adherent  portions  of  the  crucible 
are  removed  ;  then  boil  in  dilute  hydrochloric  acid, 
and  finally  in  distilled  water.— D.  H.  W. 

[4913.i.1-Elaatlo  Moulding'. — Tako  4  parts  of 
gluo,  soak  in  water  till  it  is  quite  soft,  and  then 
add  1  port  of  treacle,  and  mix  well  together.— 
Walteb  H.  Iscb. 

|4913j.]—  Blaatio  Moulding.— Procure  some 
gelatine  in  sheets,  about  Is.  3d.  per  pound  ;  soak 
this  in  water  till  soft,  and  press  out  the  water  by 
twisting  the  gelatine  in  a  towel  j  place  it  in  a  j  ug, 
and  to  every  pound  of  gelatine  add  a  pound  of 
glycerine.  This  will  make  a  very  uioe  elastic  com- 
position.  If  too  hard,  melt  up  and  add  more 
glycerine.  It  must  bo  greased  before  the  plaster  is 
poured  into  it.-Os. 

[19139.]— Olaaed  Tllea,  to  Cut.— Chip  a  deep 
mark  across  each  side  with  n  hard  chisel ;  now  hold 
it  in  both  hands  and  strike  it  on  some  hard,  sharp 
edge  (e.g.,  a  stone  wall),  and  it  will,  or  ought  to, 
break  in  the  line  of  your  mark.  Fasten  them  to  the 
wall  with  Portland  cement ;  both  tiles  and  wall 
should  be  wet.-Os. 

[49140.]-Model  Cutter  Yacht.-Bost  yellow 
pine,  without  knots. — Amateur  Caxob  BtriuiEK. 

[49I40.]-Model  Cutter  Yacht.— If  the  model 
is  of  small  size,  and  the  frames  not  more  than  1  (in. 
apart,  blind-laths  will  do  very  well  fur  the  plunking ; 
but  otherwise  they  would  be  rather  weak.  Hon- 
duras or  cedar  (in.  thick,  which  may  be  bought 
for  about  2}d.  a  square  foot  of  most  timber  mer- 
chants, would  be  better.  Some  of  the  streaks 
which  are  Bharply  curved  may  require  steaming  or 
boiling.  They  may  be  easily  boiled  in  a  length  of 
zinc-piping,  plugged  at  each  end  with  a  bung,  and 
with  a  small  bole  on  tho  top  for  the  escape  of  steam. 
A  spirit  or  petroleum  lamp,  or  a  Buusen  burner 
would  be  sufficient  furnace.  They  would  have  to 
be  temporarily  fitted  into  their  places  while  hot  nrul 
flexible,  but  as  they  would  shrink  a  little,  would 
require  perhaps  a  little  trimming  before  being  per- 
manently fitted.  A  little  red-load  and  boiled  oil 
may  be  put  on  the  edge  of  the  last-fitted  streak 
when  tho  next  streak  is  being  fitted  down  on  it. 
The  deck,  whether  made  of  separate  plunks  or  of 
one  piece,  should  lie  saturated  with  a  mixture  of 
Ixuled  oil  and  turpentine  to  fill  the  pores  of  the 
wood  and  prevent  subsequent  shrinking.  The 
wholo  model  should  be  pointed  inside  and  out  with 
a  mixture  of  rod- load  and  good  copal  varnish, 
and  externally -finished  with  any  colour  desired. 
The  varnish  may  bo  thinned,  if  necessary,  with  a 
little  turpentine.  A  very  hard  and  elastic  varnish 
called  "  boat  copal "  may  bo  got  from  any  builder 
of  pleasure  boats.  A  pint  would  cost  about  2s.  Gd. 
— KoBursox  Cbusoe. 

[49141.]—  Electric  Motor.— I  cannot  say  what 
power  a  double-ring  motor  Cin.  long  and  Gin. 
diameter  would  develop.  In  these  matters  one 
cannot  depend  upon  calculations :  trial  only  can  be 
relied  on.  I  should  advise  "Mcintosh"  to  try  a 
motor  6in.  in  diameter,  but  only  Jin.  long  :  such  a 
motor,  wound  with  two  layers  of  No.  18  wire  and 
the  current  divided  between  the  two  halves  of  each 
ring,  would  absorb  the  current  given  out  by  from 
six  to  ten  quart  Bunsens,  according  to  the  work 
done ;  for  it  should  bo  remembered  that  electricity 
will  not  do  work  twice  over,  and  Uuit  an  electro- 
magnet motor  will,  wheu  doing  work,  absorb  a 
current  tliat  would  burn  the  coils  when  the  work 
is  taken  off.  Three  of  these  motors,  (iiu.  by  2iu., 
|  might  be  mounted  on  one  shaft,  and  one  coininu- 
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tutor  would  work  them  all.  The  Inner  face*  of  the 
;  ok  - pieces  on  the  outside  ring  should  not  be  more 
1'  .in  Jin.  wide,  and  thv  outer  facts  of  tho  polc- 
■iHM  on  the  inner  ring  should  not  bo  more  than 
wide  :  these  ring's  and  pole-pieces  may  be  cast 
and  cemcuted  :  and  if  tho  pattern*  of  the  rings  are 
cut  in  two,  thus,  along  one  side  of  the  pole-pieces 
to  the  middle,  then  across  the  middle  of  the  polc- 
jiece*  and  down  along  the  other  side,  it  wdl  be 
pm  u  that  the  bolt  through  each  pole-piece  will 
hold  the  rings,  and  the  brass  or  gun-metal  up- 
rights carrying  the  shaft  hearings  firmly  together. 
"Mcintosh"  need  not  trouble  about  resistances ; 
all  that  is  necessary  is  to  see  that  the  magnetism 
produced  in  the  inner  ring  by  the  action  of  the 
current  is  greater  than  the  magnetism  induced  by 
the  outer  ring  in  the  inner  ring  when  all  four  pole- 
pieces  are  together ;  and  two  layers  on  each  ring 
appear  to  be  good  proportions.  The.  motor  is  not, 
to  my  knowledge,  patented  ;  and  if  it  were  I  believe 
the  patent  would  not  be  valid. — H.  B.  T.  S. 

[4P14-1.]—  Printing  on  Tin.— The  Tin  Decorat- 
ing Company,  Xrath,  would,  no  doubt,  provide 
you  with  boxes  as  required. — B.  1Ia>:;ex. 

[19143.]— Printing  and  Lacquering  on  Tin 


do  I ; 


frequently  seen  on 


•  B.  and  M.'s  pat., 
boxes  treated  in  the  manner  "  Yoiing  Tinman  ' 
describes,  I  believe  stand*  for  Bryant  and  May's 
Patent,  tlie  makers  of  the  safety  match,  who,  nj 
doubt  undertake  the  kind  of  work.— B.  A.  8. 

[49144S.J  —  Limelight   Apparatus  Without 

Bags.— In  reply  to  *•  Lantern,"  the  scheme  is  not, 
I  consider,  a  good  one,  as  you  have  to  make  a 
supply  of  oxygen  during  the  exhibition  if  it  hist 
hour :  otherwise  the  apparatus  will  be  in* 
will  sec 


conveniently  bulky.  Y 
now  and  again  in  "our 


pap 


sec  it  advertised 
r.— A.  PrwiiBET. 


191  IS .]-  Bevelled-Edircd  Photo  Mounts.— 

Being  an  amateur  bookbinder,  I  am  aware  from 
i  x|*'rieuee  that  a  plane  is  ab  ut  the  worst  cutting 
instrument  that  could  be  used  for  pajsr  or  mdl- 
bourd.  To  nuke  a  g«xxl  clean  cut  there  is  nothing 
like  a  rough  edge,  that  is  to  say,  an  edge  prepared 
ly  stropping  tool  on  a  fine,  hard,  closed-grained 
sand-stnue.  Moreover,  a  broad-edged  tool,  like  the 
"  iron  "  of  a  plane  is  quite  useless.  The  tool  must 
be  loTCngc-snaped.  What  "  Country  Photo." 
wants  is  a  bookliiuder's  cut  ting- press  and  plough, 
which  he  could  easily  modify  to  suit  his  wants. 
These  tools  can  Im  procured  from  any  bookbinder** 
furnisher  fur  about  60s.  If  he  cannot  be  supplied 
easily  in  his  own  district,  lit  him  send  six  stani]>sto 
"  Frederirk  I'lmcr,  Cross-street,  Hatton-garden 
(leading  into  Furriugdoii -road),  Loudon,"  whi  n  he 
will  receive  by  return  ]>ost  n  most  comprehensive 
catalogue,  wherein  he  will  see  tools  which  wUl  just 
suit  him,  and  some  more  besides,  which  won*t. — 
SroTPi. 

49149.]— L.  B.  and  8.  C.  Engines.-  47,  Cheap- 
side;  loo.  Munich;  Hi),  Havre;  124.  Baronne; 
JoO,  Hoatiily  ;  its,  Lindni  ld.    W.  B.  P. 

[49150.]— Sampling  Benzoline.  —  Procure  a 
hydrometer  and  take  the  specific  gravity.  First  get 
the  sji.gr.  of  piuamn-oil,  that  is,  such  an  oil  as  you 
would  wish  to  use  or  sell— sav,  a  jidnt.  Now  add 
mceeseivc  portions  of  bcnroline,  mixing  well  after 
■sich  addition,  taking  the  sp.gr.  each  time.  Arule-of- 
three  sum  will  calculate  the  percentage  of  benxoline 
after  each  oddition.  Arrange  the  js- rccntagos  in  a 
u,  and  in  another  ecduinu  place  the  sj.  gr.,  and 


[40161.]-  Brittle  Brass. -If  copper  chains  are 
I  cully  as  serviceable  as  is  hinted,  I  nave  no  doubt 
they  can  be  had  of  Evered.  Drury-lane  ;  but  I  also 
think  that  bromi  chains  projierly  laequeml  will  be 
proof  for  many  years  against  all  the  sulphur  thrown 
off  by  London  gas.  If  not,  1  should  imagine 
maker*  would  go  in  for  iiickcl-jilating.— NlT«. 
DoK. 

[491.W.]-  Skslston  Skulls  - Tho  preparation 
of  skulls  and  bone*  is  a  very  long  and  unpleasant 
business.  The  war  that  1  have  succeeded  very  well 
is  by  placing  the  object*  in  water  and  leaving  them 
c  x|>osed  till  the  flesh  drotis  off,  and  then  placing  the 
tones  in  the  sun  to  bleach.  Nearly  the  same  result 
•may  be  obtained  by  boiling  tho  objects,  but  this 
leaves  tho  lwnes  yellow  and,  greosv.  Never  try  to 
bleach  the  bones  by  chlorinated  lime,  a*  it  spoils 
the  texture  of  the  bones  and  renders  them  very 
brittle— Walter  H.  Ixce. 

[49157.]— Boiler  Skates.— I  tliink  that  Plimp- 
ton ami  other  complicated  skates  are  a  mistake,  and 
that  it  is  perfectly  i«*rible  to  make  a  skate  with 
three  or  more  wheels  in  line.  I  think  I  should  not 
make  the  edges  of  the  wheels  Hat.  but  slightly 
lounded,  and  I  would  place  them  so  that  s  lino  ex- 
tended on  them  would  form  a  curve.  When  the 
body  is  liulanced  on  tho  centre  of  tho  skate,  one 
wheel  alone  will  touch  the  ground.  I  shoi 
prefer  to  make  tho  wheels  all  one  site,  and  arrange 
thro  in  a  curve.— Os. 

[491/iR.]— Traversing  Mandrels.—  Yi-s.  I  hope 
tluit  the  French  mandrel  and  collar  will  shortly  be 
am  in^rom^sjodence  about  it 


get  the  Ironbridge  one  at  a  high  fi; 
but  it  can  lie  well  made  for  much  less.  By  lost  re- 
port, however,  the  firm  he  probably  alludes  to  has 
ceased  to  make  them  ;  and  it  is  easy  to  understand 
the  reason.— O.  J.  L. 

[49162.]—  Horehound  Beer.— It  is  almost  im- 
possible to  tell  why  it  has  gone  sour  without  you 
describe  tho  process.  If  you  use  malt  you  will 
hare  to  take  out  a  license  and  pay  duty.  If  a  so- 
called  non-intoxicating  drink  has  more  than  a 
certain  percentage  of  spirit,  the  Excise  will  deem  a 
license  to  he  necessary,  and  duty  will  hare  to  be 
paid  supposing  the  beer  for  sale.  3  per  cent,  of 
alcohol  is  the  maximum  allowed  by  the  Inland 
Kcrcnue  authorities. — W.  L. 

[49164.]— Metal  Bending  Rollers  -  You  will 
find  it  more  easy  and  convenient  if  you  convert 
ynur  wringing  machine  as  you  originally  intended, 
by  making  your  back  roller  to  screw  up  and  down. 
This  is  the  princijile  of  all  tinsmith*  mid  light 
iron  rollers.— Thos.  Clarke. 

[491C7.]— To  "Fiddler."  — I  have  made  two 
"  cellos,"  but  they  do  not  jilcouc  me,  although  they 
had  a  good  tone.  I  can't  send  dimensions,  because 
the  idea  is  not  perfected.  A  violoncello  should  bo 
4ft.  long  from  scroll  to  tail  button,  the  strings  from 
28iu.  long  up  to  30.  or  perhaps  32  the  outside, 
which  would  be  extreme  ;  the  soundboard  1  tin. 
wide.  You  might  proceed  on  these  data  ;  but  as  a 
rule  make  the  soundboard  the  same  length  as  the 
strings.  When  I  have  time  I  will  make  another  ; 
at  present  I  can't  get  away  from  tin-  violin  ;  never- 
theless, I  am  much  obliged  to  "East  Anglian" 
and  others.  With  respect  tn  tenors,  they  must  also 
wait  their  turn.  As  to  holding  a  "  cello."  I  con- 
ceive it  would  suit  a  lady  admirably,  as  it  should 
be  held  by  the  r.ght  side,  instead  of  the  present  un- 
gainly method  ;  the  fingering,  thus  held,  is  not  so 
far  reaching.— Fiddler. 

[19171. J-Model  Locomotive  Boiler.— "W. 
R.  '  docs  not  say  what  sine  he  intends  making  his 
boiler.  I  don't  sec  any  difficulty  whatever  (that  is 
if  ho  has  projwr  facilities)  in  brazing  tho  parts 
together.  I  have  done  one  with  38  tubes  in  every 
part  brazed.  The  coppersmith  was  wrong  in  saving  j 
that  soft  solder  Would  answer  as  well  as  hard  | 
■older,  even  if  the  projier  height  of  water  was  kept 
up.  for  if  it  was  properly  brazed  it  would  last  as 
long  as  the  cojijn-r.  The  seams,  if  brand,  will 
stand  the  heat  up  to  about  4,000*  Fahr.  But  if 
"  W.  11."  will  send  sketch  of  what  he  wants,  I  will 
try  anil  give  him  a  few  simple  instructions  as  to  the 
morfmi  <jMnlhtft.—TU06.  CLARKE. 

[49172.]  -  Ethoxo  Limelight.  —  '*  J.  C.  E." 
hail  better  write  the  original  inventor,  Mr.  Brough- 
ton,  dentist,  Manchester. — L.  Wrjoht. 

[49172.] -Ethoxo  Limelight.  When  this 
is  j.ro|>erly  understood  it  is  at  once  the  most  simple 
and  satisfactory  form  of  the  limelight.  The  condi- 
tions of  success  are  to  hare  one  big  of  oxvgen  gjis 
to  saturate  one  part  as  it  passes  from  the  bag  with 
the  vajiouT  of  other,  and  carry  this  to  the  hydrcgeu 
tap  of  the  jet,  to  carry  another  part  of  the  oxvgen 
without  any  alteration  to  the  oxygen  tap  o'f  the 
jet,  lx-'iug  certain  that  no  vajiour  or  etheT  returns 
into  the  oxygen  hag.  The  oxvgen,  which  is  charged 
with  the  vajiour  of  ether,  will  Tight  and  burn  in  all 
respects  the  same  as  hydrogen,  providing  it  is  fully 
saturated  with  the  vajiour  of  ether.  In  this  condi*- 
tion  it  is  not  explosive,  and  will  not  produce  an 
intense  light.  Perfect  combustion  is  secured  bv 
turning  on  a  requisite  amount  of  oxygen-gas.  "I 
find  by  testing  it  with  the  photi  meter  that  40<J 
candle-power  is  easily  obtained,  mid  can  discover 
no  dillercnce  in  rsiwer  between  hydrogen  and 
vajiour  of  ether.  1  shall  be  glad  to  send  sketch  of 
my  plan  and  full  instructions,  which  will  enable  it 
to  lie  used  with  safety  and  ease. — A.  PtncriiREY. 

[49173.]—  Fan  Mounting.-  I  don't  know  any- 
thing about  folding  a  fan  ;  but  the  best  cement  is 
white  gluo  or  gelatine — used  of  course,  very 
sjmringly.  I  think  there  is  n  kind  of  glue  called 
"fish-glue,"  used  for  this  j.urpo«.-U8. 

[4917S.]— Velocity  of  Electrioity.— From  a 
most  reluible  source  I  find  thut  electricity  and 
light  have  the  same  Velocities-  -vis.,  193,7-K)  milt  s 
per  second,  and  in  "Gonot's  Physic*  "  I  see  the 
velocity  of  sound  given  as  1 ,092ft,  per  second.  The 
velocity  of  electricity  here  is  reckoned  indc- 
pcndcutlyofonyconductor.-E.  M.  P.,  Bristol. 

[4917S.]  Voloclty  of  Eleetrlcity.— "  JSS.OOO 
is  correct—  this  is  only  of  tho  discharge,  uot  of 
electric  action."— Chambers'*  Etic>ictupttili<t.  —  I 
believe  it  no*  discovered  by  Wheatstone.  (Sound.) 
"In  INit  Moll  and  Van  Beck,  tho  celebrated  obser- 
vers, carried  out  careful  experiments.  The  result 
of  the  research  shows  the  velocity  of  sound  in  drv 
air  at  32  deg.  Fahr.,  to  be  1,092ft.  per  second  ;  the 
velocity  is  increased  about  l'ltft.  for 
Fuhr.  rise  in  temjierature, 
recent  exjs- 
ISo.tiKi  miles 
-T.E.L 


int. 


legree  or  two  below.  If  he 
thcr  plan,  jieriuips  he  will 
te  benefit  of-W.  G.  T. 


1-ltft.  for  every  1  deg. 


irature.  (Light.)  By  the  most 
i  (1879),  tlw  velocity-  of  Light  is 
eoond."— Mtrhtinitt  u»i!  Scunce. 

[49179.;— Glass  Sweating  During  Frost  - 

'  Down  "  may  prevent  this  by  keeping  his  shop  at 


freezing  -r 
ever  discover 
kindly  jmhltsl 

[49179.1— Glass  Sweating  Daring  Frost  — 

This  can  be  readily  remedied  by  1* .ring  a  few  boles, 
{in.  in  diameter,  through  the  bottom  sash,  say,  one 
hole  for  every  3ft.  in  length  of  window,  and  having 
corresponding  holes  in  the  toil  sash.  This  secures 
sufficient  ventilation  to  keep  the  window  cool.  In 
summer  time,  the  holes  may  be  corked,  to  keep  the 
dust  out.  Fortunately,  dust  in  winter  is  a  rarity. 
-M.  M.  & 

[49179.]  — Glass  Sweating  Daring  Frost  - 

Asa  matter  of  course,  during  frost  the  temj>er3turv 
outside  is  rather  low,  and  at  night,  when  the  gas  is 
lighted,  the  temperature  is  comparatively  high 
inside.  Heated  air  dissolves  more  moisture  than 
cold  air,  and  an  of  moisture  is  formed  by  the 

combustion  of  the  gas.  This  moisture  is  condensed 
on  the  cold  glass  much  in  tho  same  manner  as  it 
would  lie  condensed  in  the  cool  receiver  of  a  still. 
It  is  hardly  possible  to  keep  the  glass  at  the  same 
heat  as  tho  inside  of  the  shop,  but  much  can  !«• 
done  by  ventilation  at  the  top  of  the  shop,  fan- 
lights over  windows,  ice.  :  but  in  very  cold  weather 
I  think  it  can  hardly  be  prevented  altogether.  The 
electric  light  would,  however,  go  a  long  way 
towards  it.— Os. 

[40181.1—  Laboratory  Table.-I  think  H  it 
pcrfi'ctly  impossible  to  stain  a  deal  utile  to  resemble 
walnut  or  any  other  wood  in  such  a  manner  that 
neither  acids  nor  caustic  alkali*  will  -itl.it  it. 
Caustic  soda  will  take  off  any  jwlish  whatever. — 
Os. 

[491Sl.]-L»boratory  Table.-'  l).  B."  would 
jimhahly  effect  his  purjiose  best  by  «taining  the 
table  to" taste  with  a  water  stain,  such  as  Stejilicns", 
and  then  saturating  it  with  (solid;  tiar  ifiin.  by  means 
of  a  hot  washerwoman's  iron  and  plenty  ot  elbow- 
grease.—  Faber. 

[49181.]-Laboratory  Table.— '•  1).  B."  will 
find  it  much  better  to  work  ou  a  plain  thai  table 
tlian  a  stained  one.  He  may  get  a  stain  to  with- 
stand dilute  acids  and  alkalis,  but  no  wood  polish 
1  have  yet  seen  will  stand  even  dilute  alkalies.  A 

M.  M.'s. 

[49181.1-La.boratory  Table  — You  will  find 
it  very  difficult  to  statu  with  anything  that  will 
resist  both  the  action  of  acid  and  alkali.  Most  of 
the  stains  turn  white,  with  alkali,  ami  blacken  or 
turn  yellow  with  acids.  Melted  paraflin  wax  rubbed 
into  the  wood  would  help  it  to  withst  and  the  acids 
and  alkalis,  but  would  not  stain  it  to  look  like 
mahogany.  Th»  laboratory  benches  of  tho  Urge 
laboratories,  such  as  those  of  the  Pharmaceutical 
Society,  are  made  of  huge  stall*  of  slate. — Waltee 
II.  I  MCE. 

[49191.]— To  Flautist*.— "  Flautist "  will  find 
the  "  Siccama"  model  to  be  *U  that  he  desires.  1 
ase,  jirofesoionally,  an  "Improved  Siccama,"  by 
Boosey,  London,  on  which  the  extension  of  the 
fingers  is  very  slightly  more  than  ou  the  piccolo, 
'the  extra  keys  are  duplicate  B  flat,  t"  natural,  and 
shake  keys,  and  sometimes  a  thirteenth  key,  reach- 
ing first  B  below  the  line,  rarely  made  but  to  order. 
— Oweiejl 

[49194. ]-Salt  in  the  Fire.-  The  purplish 
colour  seen  when  salt  is  thrown  late  the  fire  is  no 
doubt  due  to  the  presence  of  potassium  chloride  ia 
the  suit— E.  G.  T. 

[49194.] -Salt  In  the  Fire.— The  explanation 
of  the  blue  colour  witnessed  when  salt  is  thrown  on 
a  clear  fire  is  simj>ly  this :  The  vapours  from  the 
sodium  keen  out  the  oxygen  from  the  incandescent 
carbon,  and  leave  the  carbonic  oxide  to  burn  as  a 
blue  flame,  which  would  be  invisible  if  there  were 
frco  aeon*  of  oxygen,  when  the  carb-jn  would  Is- 
completely  consumed  to  carbonic  acid.  If  your 
correspondent  will  refer  to  liu.lt  v  >:ume«,  I  think 
he  will  find  a  full  exjilanation  of  the  cause  of  the 
blue  flame,  and  if  my  memory  serves  me,  1  havs 
given  the  pith  of  it.  Anyhow,  wliat  I  have  stated 
above  i»  the  cause. — Nun.  Dob. 

J 19 194.]  —Bait  In  the  Fire.— This  is  not  gea.  - 
y  known  ;  some  ascribe  it  to  hydrochloric  acid, 
or  to  the  chlorine  (induced  by  the  dec  m|«sutinu  << 
the  salt.  I  prefer  to  think  tins  beautiful  blue  colour 
is  due  to  some  com|s>und  of  carbon  aud  chlorine, 
or  carbon  and  hydrochloric  acid,  produced  only  in  a 
strong  reducing  atuiosjihero  in  tho  presence  of 
ignited  and  glowing  carbon.  The  rhh.rvdes  of  the 
alkali  metals  all  yield  this  blue  flame.  Amro  niic 
chloride  is  the  best  salt  for  producing  it,  whilst  the 
chlorides  of  the  alkaline  earths  only  yield  it  after 
somi;  time.  This  coloured  flame  cannot  lie  repro- 
duced in  the  Bunsen  flame.  Chlorides,  and  their 
allied  salts,  act  peculiarly  on  the 
yield  colours  readily  ilUtiugu 
they  contain. — M.  M.  S. 

[4919.V]—  Brake  Failure*.— Tie?  collision  to 
which  your  corresjiondeiit  refers  between  a  Mid- 
land Cnrnjuiny'*  exjiress  train  and  the  buffer-sloj* 
at  Bradford  took  place  on  tho  Rtfa  June,  INtt: 
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Hie  train  was  drawn  by  engine  No.  174,  fitted  with 
A  steam-brake;  upon  the  coupled  and  tsUsdor- 
wheels,  anil  all  the  vehicles  had  the  Clayton  two- 
minute  modification  of  the  Sanders  Vacuum  Brake. 
The  cause  of  the  accident  was  that  the  brake 
failed  to  stop  the  train  when  required,  the  result 
being  that  the  engine  struck  the  buffer-stops  with 
ecuisiderubk-  force,  many  of  the  jw-unmiftTW  Is'ing 
severely  shaken.  It  has  been  frequently  pointed 
out  in  your  columns  that  the  Midland  Company's 
returns  are  very  incorrect,  and  the  Bradford  Acci- 
dent adds  another  cose  to  the  very  long  ust  of 
•;  Unreported  Accidents  ami  Broke  Failures."  Col- 
lisions with  buffer-stops  at  Portakewet  Pier  and 
Liverpool  Central  formed  the  subjects  of  official 
inquiries,  yet  the  one  at  Bradford  (which  was  quite 
as  serious;  doea  not  appear  in  the  "  Returns  of 
Accident*  during  the  six  months  ending  Juno  30th, 
1582,"  nor  is  tile  failure  of  the  vacuum  brake  re- 
corded in  the  continuous  brakes  return  for  the 
aamc  period.  Of  course,  as  the  case  was  not  re- 
parted,  bo  inspecting  officer  of  the  Board  of  Trade 
bold  out  inquiry  into  the  circumstances.  I  do  not 
know  if*  it  is  now  too  late  for  an  inquiry  to  be  held, 
but  I  may  mention  that  a  strong  feeling  exists  at 
Knulford  in  favour  of  petitioning  the  Board  of 
Trade  to  open  an  investigation  with  a  view  to  the. 
prevention  of  similar  collisions  in  future  by  placing 
a  limit  of  spoed  upon  all  trains  entering  the  Mid- 
laud  station,  ami  by  the  adoption  of  efficient  con- 
tinuous brakes. — Cxexzjtt  E.  Stukttox,  Saxe 
Coburg-strcet,  Leicester,  January  loth. 

[4919T.)-Velocity  of  Electrlclty.-If  elec- 
tricity could  be  transmitted  across  space  it  seems 
pretty  clear  that  its  velocity  would  be  the  same  as 
that  of  light-viz.,  about  ISS.WK)  miles  per  second. 
But  all  the  so-called  experimental  measures  were 
delusive,  because  the  actual  velocity  with  which 
transmission  occurs  depends  on  the  induction  con- 
ditions of  the  experiment.  It  would  be  quite 
different  in  a  wire  carried  backwards  and  forwards 
a  long  distance,  and  in  the  same  wire  wound  up 
singly  on  a  c<  " 
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Cough  Medicines. — A  few  simple  receipes  for 
expectorants,  useful  for  winter  coughs.  The  first 
in  particularly  mutable  for  young  children: — 

Syrup  of  squills   I  fl.  drachm. 

Gum  acacia,  powdered   1  fl.  drachm. 

Ammonium  colorido   S  grains. 

Peppermint  water,  enough  to  make  two  fl.  oz. 

Dose  for  a  child,  a  teaspoonful  every  two  hours. 
Another  formula,  for  older  children  and  adults  con- 
sist of 

Syrup  of  ipecac   2  parts. 

Byrup  of  squills   4  porta. 

Dose,  half  to  one  teaspoonful,  repeated  as  often  as 

s  •>:*.     The  fullnm-iiiK  w  i-      favourite  nre- 

scription  of  Prof.  C  A.  Lee,  of  Peekskill  :- 

Syrup  of  ipecac   1  ounce. 

Syrup  of  tolu  1 

Paregoric  

Syrup  wild  cherry  

For' hoarseness,  I}r.  Eichelberger  . 
ing,  which  he  says  is  very  good  for 

Tinct.  chloride  of  iron  2  drachms. 

Glycerine  4  drachms. 

Water  4  drachms. 

Dose,  half  a  teaspoonful  pro  re  na!a. 

Headache.  -  Dr.  Haley  savs  (Auttratian 
ifniim!  Journal)  that,  as  a  rule  a  (lull,  heavy 
headache,  situated  over  the  brows  and  accompanies] 
by  languor,  chilliness,  and  a  feeling  of  general  dis- 
comfort, with  dUtaste  for  food,  which  sometimes 
approaches  to  nausea,  can  be  completely  removed, 
in  about  ten  minutes,  by  a  two-grain  dose  of  iodide 
of  potassium  dissolved  in  half  a  wuirglaaaful  of 
water,  this  being  sipped  so  that  the  whole  quantity 
may  be  consumed  in  about  ten  minutes. 

Diet  for  Night-workers  —  For  night-workers 
the  best  plan  includes  a  hearty  breakfast  when 
they  rise,  which  is  geaerully  from  twelve  to  three 
o'clock  :  some  out-door  exercise  and  relaxation 
should  precede  a  good  dinner,  partaken  between  six 
nml  nine  o'clock  at  night,  lieforc  beginning  work. 
If  the  work  is  to  continue  until  four  or  five  o'clock 
in  the  morning,  a  light  but  nutritious  repast  should 
(w  cuiteu  shortly  after  midnight,  in  order  to  fortify 
the  system  for  labor  during  thu  hours  immediately 
following,  when  the  vital  powers  arc  most  enfeebled. 
When  the  work  is  done,  and  before  retiring,  a  very 
simple  lunch  should  be  taken  in  the  form  of  good 
h'>t  broth  or  beef  too.  or  a  glass  of  light  wine  and  u 
couple  of  biscuits.  This  will  generally  insure  sleep 
by  withdrawing  blood  from  tho  brain,  where  it  has 
bsseu  concentrated  by  mental  effort.    In  ordinary 
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QUERIES. 


Jmire  :  Burnishing  and  Polishing  Electro- 
Plated  Articles,  oke  — Would  sotoe  of  "our" 
clever  frieteU  in  this  line,  help  inexperienced  amateurs  to 
the  best  axul  easiest  war  to  put  that  beautiful  polish  one 
sees  upon  spoons.  cructstamla,  disbcovcrs,  arc. !  I  have 
tried  sod  faded  1  I  can  coat  articles  (some)  very  well 
with  silver,  but  I  rind  Britannia  metal  very  troublesome, 
sotoetinies  like  patchwork.  I  should  be  glad  if  one  of  ours 
would  give  a  recipe  for  s  copper  solution  ihy  simple 
immersion,  or  otherwise)  thst  Britannia  metals,  fee., 
would  take  more  than  one  electro.-  Elia'tho. 

[19200  1— To  Dr.  Edmunds.— Can  s  varicose  vein  b" 
cured  t  I  have  been  told  that  it  can  be  reduced  with 
iodine,  and  can  he  cured  by  the  use  of  a  truss,  in  from  il 
to  12  months.— B.  J.  F. 

[49201.]— Analysis  of  Pig-Iron. -Will  Mr.  Allen, 
or  some  other  chemist,  kindly  say  if  there  is  any  better 
method  for  rstinuttiuff  sulphur,  phosphorus,  silicon,  and 
msngnnesc  in  pig-iron,  than  that  given  in  "Thorpe's 
Quantitative  Analysis  "  t— J.  E.  B. 

i  19202  -Workmen's  Exhibition. -I  shall  be 
much  unlived  if  some  one  will  ssy  when  the  neat 
Workman's  Industrial  Exhibition  is  lobe  held  in  London. 
-J.B.  K. 

[49203/1— Oas  and  Paraffin.— Will  some  of  your 
reuilcrs  kindly  rive  u  few  particulars  on  these  subject*,  as 
to  which  is  the  best' fur  use  in  ordinary  size  private  house  t 
Are  the  bunging  lamps  for  paraffin  superior  to  gas  ! 
Which  ts  the  cheapest  T  And  which  is  best  for  health  I 
Does  the  gas  spoil  the  rooms  much  1— O.  B .  A. 

[48204.— O.W.R.  Engines.— Wanted  dimensions 
and  numbers  of  the  engraca  wurkiuit  the  expresses 
between  Plymouth  and  Pcojaoee.-J.  L.  F. 

ftMOR  ]-L.  <k  S.W.R.  Engines.  Wanted  parti- 
culars of  the  envinea  working  the  Exeter  snd  l'lyiuirtith 
fast  trains.— J.  L.  F. 

r4£»s»wt  "i  Lynn  and  Fakenham  Railwray. 
Wanted  particular*  of  the  mgue-s  on  this  line,  rsneeially 
those  working  the  fast  trains  to  Xorwieh.-J.  L  F. 

[4M*T  J  -Oas-Engine  «suories.-I   would  feel 

much  oblivei]  it  some  of  your  eurrespundenta  wuuld  give 
tlH-ir  experiences  ss  ti>  the  best  oil  tor  gas-engine  cylin- 
ders snd  valves.  I  am  much  troubled  with  excessive 
wear  of  the  piston-rings,  for  which  1  ran  >sse  no  cause.  If 
they  wmilil  also  give  the  time  that  "  Rains  but  torn  " 
riajrs  should  wear  in  *  tin  cylinder,  (tin.  stroke,  at  about 
2isj  per  minute,  1  should  be  thankful.  J.  M.  0. 

(49208.1—  Faint  for  Model  Boilers.  "Will  some 
reader  tell  mo  how  to  mix  paint  thst  will  not  be  affected 
by  the  heat,  similar  to  that  used  on  the  bought  models  ! 
Also  the  best  packing  'or  plungers  in  small  cylinders  !— 

DsAi'uarsaax. 

[tyauB  1  Chemical  Co^rooal.— Some  time  sine*  I 
bought  a  rcsrkogr  of  ehanssil  which  wuuld  take  fire  on 
the  applir  .tioa  of  s  lighted  msteh.  Isj  sny  of  your 
readers  kuow  how  it  was  prepared  !  It  appenrsd  to  have 
been  soaked  in  some  sort  of  chemical  solution,  and  then 
thoroughly  dried.  It  went  by  the  name  of  "  Biais 
Chenii'iiie,"  and  is  used  in  CaUuilk  churches  for  igniting 
the  i license. — 1>. 

[4«io  ]-To  Mr  Wetherneld.-Will  yrm  kindly 
asy  { 1 1  if  I  am  ublivid  to  pay  lnw«ne-tix  on  my  cottage 
—  loy  mci>me Is-ing  less  tlian  JClfti  per  annum  1  12;  There 
being  a  narrow  lane  lietwren  my  garden  and  the  opposite 
held,  with  a  beilge  which  has  not  b>>en  cut  witlim  my 
rarmory.  and  wliich  Is  Injiiritur  the  garden.  Can  I  com- 
pel the  owner  to  cut  il  1— Oss  is  nit  Shaox. 


49211. )-To  Mr.  J.  H.  Ew»ns.-rerhsps  Mr. 
vim.  would  Ik-  kind  enough  to  give  us  drawing  and 
of  bed, 


•nd  overhead  suitable  for  the  traversing  mandrel 

dtssaihed  by  him  in  No.  M60.— Tusvsnsiso  Mssnarc 

C«f»2it ;  Expansion  of  Steam.— To  "  LO.V  "  m 
Mi  1'ssu.  Waisrs.— Wlist  per  cent,  or  mechanical  duty 
shall  1  derive  by  having  three  expansions  over  no  expan- 
sions at  all  !  Supposing  an  engine  with  no  expansion 
consuming  20  tons  of  fuel  per  week,  what  fuel  shall  I 
consume  b)  bavirg  three  expansions  !  Fmss 

(49213 . '  -  Ice.  -  Does  Todhuunter  (in  his  "  Xatura  I 
PhiUisophy,"  W»rt  I.,  p.  sosj  cms  (when  he  speaks  of 
"  the  ice  aa  It  is  furnusl  rises  to  the  surface  "I  that  ice  i> 
formal  beneath  the  surf  see,  and  if  so,  which  Is  right— be. 
or  Ruscoe,  who  ssys,  ••  ice  is  formed  only  on  the  top  "  ! 
Is  ire  formed  under  the  surface  of  sea-water,  or  at  the 
top  t-J.  E.  HottLT. 

;iWl4.)-Water  Analyses.  -  Would  some  one  of 
contributors  kindly  tell  me  tlw  best 


plan  for  evaporating  water  cheaply  lor  water  ana- 
lysts 1  I  am  without  gas,  and  hitherto  have  uard  u 
spint-lamp  ;  but  it  is  very  expensive,  evaporating  water 
by  this  means.  I  do  not  think  a  paraffin  or  petroleum 
lamp  would  do,  as  it  smuts  the  evapiratliigihaiiefi.  Per- 
haps charcoal  might  do.  if  it  would  give  off  sufficient  best 
to  eesporate  pretty  rapidly,  say  about  a  litre  of  water  in 
two  hours,  and  it  would  not  be  too  expensive-  1  should 
be  glad  of  the  experience  of  your  contributors  to  assist 
me  in  this.  I  should  also  be  glad  to  know  which  is  the 
best  plan  for  fsflmstlnfj  Ume.  Is  it  best  to  precipitate  it 
by  smraouium  oxalate,  and  ignite  it  and  weigh  it  as 
earbuiLate  or  caustic  Ume  !  Could  I  reduce  it  to  caustic 
lime  by  means  of  common  spint-lamp  !  Also,  could  I 
produce  magnesium  pyrophosphate  by  a  eummtan  splrit- 

Mange  In  Dots, -I  bare  an  Iriah  setter 
tring  from  red  mange.  I  have  applies!  parn- 
the  parts  affected  with  good  results  ;  but  what 
medicine  should  I  give  the  dog  to  cure  him  f  Is  sulphur 
the  only  remedy  !  Tho  dog  is  old-eover  twelve  years 
Hets  fed  carefully  twice  a  dsy,  but  is  out  of  condition, 
snd  has  a  constant  thirst.   J.  B. 

(49211!  ; -Renovating  Papier  Kache  Ooods 

1  have  a  papier-mache  tray,  and  should  be  gl  vt  if 
of  the  "  E.  M."  will  teU  me  how  to  renovate 


>«my]  -  Jftaa 
who  is  suffering  1 
Hill  oil  to  the  par 


It.asitbasbecomeratherdull!  Would  it  do  to  use  i 
rush  I   If  so.  any  particular  kind  !  U.  0. 

1U17  :  Testing  Strength  of  Bleaching 
Solution  — Into  s  tank  full  uf  water  Is  put  a  uerum 
quantity  of  chloride  of  lime,  and  well  stirred  up  ;  after  the 
bme  held  in  solution  is  settled,  the  clear  Uimur  is  drawn 
olf  into  another  vessel.  Will  some  of  our  chemical  or  oilier 
practical  contributors  kindly  ssy  how  I  aai  to  measure 
the  strength  of  the  chloriDe  or  bleaching  property  of  the 
ll'iuor  thus  made  !  The  object  is,  having  once  attained 
a  certain  standard  of  strength  in  the  solutsan,  to  be  always 
able  to  repeat  the  snin  K\-in.i. 

[49218.]— Plain  Mult  Spirit  -Can  any  reader  of 
the  "  E.  M  "  inform  me  what  plain  malt  spirit  is,  sad  how 
it  is  made  t— BaSLsv-Basi:. 

[48219  3-L.  N-  W.  R.  Locos  -Could  sny  corre- 
spondent oblige  me  by  telling  me  the  respective 
weights  of  Uie  "Standards,"  "  llamsbuttom's  Kxpress," 
Bloomi  rs,  Webb's  Side  Tanks,  and  In- vi  wick's  Tanks  •— 

U-  Bill. 

[  49220.  ]  —  Mechanics  —  How  do  you  calculate  power 
to  be  employed  at  the  end  of  lung  arm  of  a  lever  to 
balance  a  given  weight  at  short  aruT'-U.  Bill. 

[49221.]— Ornamental  Turning.-Can  any  of  our 
amateur  turners  inform  me  why  an  accurate  and  light  6m 
screw-cutting  lathe  by  Whitwurth  should  nut  be  as  suit- 
able fur  high-class  ornamental  turning  aa  a  traversing 
mandrel  lame  by  lloltxapffcl  or  Evans  T  The  workman- 
ship would  certainly  not  be  inferior,  the  price  slightly  in 
favuur  of  the  first  named  lathe,  and  if  the  cost  of  a  spiral 
apparatus  far  the  ornamental  lathe  waa  taken  into  account, 
the  Luthe  by  Whitworth  would  not  coat  much  more  than 
half  the  price  of  the  other.  Can  anyone  inform  me  what 
advantages*  double  frames  of  mahisrany,  as  used  for  orna- 
mental turning  lathes  possess,  or  an- supposed  to  possess. 


Wmvwuani's  Threaps. 

[49222.]— Dyeing.— Can  any  of  ours  give  i 
the  above*,  so  aa  the  sun  or  rain  will  nut  affect  1   1  wont 
to  dye  some  woollen  coats  dark  blue,   M.  I1. 

[49223  ; -Ventilation.  WO!  any  subscriber  plesse 
describe  an  efficient  means  of  ventilating  an  ordinary 
small  room,  about  llift.  square,  with  ordinary  nrcpisc*. 
and  one  outside  wall  with  bedroom  above  !  When  gits 
is  burning  it  becomes  very  close  and  unhealthy.  A 
ventilating  brick  near  ceiling  to  outside  admits  a  UtUe 
cold  air  -,  but  does  not  mend  matters  much  This  subject 
of  vcnu'utmg  ordinary  rooms  where  no  provision  is 
usually  mode,  is  one  of  importance,  and  1  trust  will  eudt 
some  valuable  replies.— lYsx  Ais. 

[49221.1— Studio.— I  have  a  space  20ft.  long  from  the 
lssck  of  the  bouse  to  a  workslwp  lift.  hbth.  true  side  is 
open  to  the  east,  the  other  has  a  wall  Kit.  high.  The  suu 
shines  on  the  back  all  day.  What  kind  of  u  atuilio  could  I 
put  up  ! — Bavu. 

[49223.1 -Nettle  Rash  or  8imilar.  -When  coll 
winds  ana  frosts  art  in  sad  give  us  "the  shivers,"  scsju 
after  many  experience,  more  or  leas,  ildtuur  s.-nsntiims, 
and  occasionally  apparent  heating  of  the  skin  in  places, 
which,  when  rubbed,  breaks  out  instantly-  in  scores  ot 
swellings  like  miawiuito-hitea.  nud  directly  go  away,  I  u 
with  frecjuent  repetitions  of  same  effe-.-t.  la  it  only 
cu^&neous,  ur  in  the  blood  !  I-urgntivcs  stop  it  forlhe  time  . 
but  are  there  no  effective  anil  leas  objectionable  menus  .' 
Suitable  diet  would  do  it,  but  some  of  us  only  go  to  eat- 
ing-houses ;  hot  baths  would  be  useful,  but  some  ol  it* 
can't  conveniently  get  such.  The  cause  snd  the  eurnlUe 
remedies  wusdd,  I  am  sure,  Is-  useful  iniormatiutn  for  many 
and  oblige  one  uftcu  thereby  — Iosmbstbo. 

'49*26  ]  -Linoleum.— Can  any  reailer  tell  in"  what 
to  apply  to  Unultum  to  give  it  js-nnanently  the  Iresbiiens 
it  has  wlven  washed  l-K.  1).  11.  B. 

[411227.;— Induction  Coll  — To.  Ms.  Lascst™ 
A  battery  t*  ronneetinl  to  the  primary  of  a  prof  s-rly  nr.  ^ 
portioned  induction  coil.  Is  the  current  from  the  seemi.l  iry 
apablc  ot  doing  mure  work  than  the  battery  !— A,  F.  it. 
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[49m] -Softening  Steel. 

Vlpine  oat  ut  Uih  fnUowinij  d 
shexUsteel  thiit  U  bo  hard  noil  foil 


[4WSft.l— Bookbinding--— I  rannot  imerred  in  pro- 
pert  t  rmiwlinj?  the  hurka  of  book*  when  binding  ami 
ahnll  be  Klad  if  any  f-IJow-TOMl«  nill  gitf  M  any  hint- 
that  might  be  awful  t-BitftiiR. 

t«Ht».)— Wooden  Tobacco  Pipee.—  Where  are 
the  habitat*,  and  what  an  the  buiantcafanil  local  BUM 
ol  bmr-root,  Sweet-*ornte<l  ckeny,  and  Australian  miall 
wood  T  11  ax  tlw  ffuect-awnUnl  cherry  beou  cultivated  in 
Iceland  !  What  is  the  U*t  way  to  prevent  wooden  pipes 
frt.ni  vplhting  I— rmLoaiCOTUil. 

StMl.— C*n  any  onrrr>«poiul«*nt 
difficulty  ?  1  have  some 
rittle  lh*.t  it  will  nut  v<#k 
up  I  hare  tried  to  Miftra  it  by  annealing  ;  tut  although 
that  improrea  it,  yet  it  don  not  malie  it  soft  rnoiufh. 
The  ttta-l  to  not  burnt,  but  of  a  brittle  trature.— nAU.AM- 
amftK. 

■  rj  :      PolUhtnff  the  EdtfOB  of  Leather 

Straps.  &c.— tan  any  of  o-ur  rvH»ur*  di-aexibe  the  pn>- 
ol  tltiUhing  and  ptili-OiiuK  tin?  evltfeH  of  leathrr  #traim 
at  f*xiM>  Uraf'  *  lt  wdni?  and  JtnooLhtn**  the  irrain  of  the 
h-ather-  aud  Making'  it  round  after  being  cut  T  Also 
xiain  what  kind  of  tool  i»  u*ed  for  putting  the  margiu  or 
linra  ahing  the  edges,  and  U  tlwr*  any  means  uf  nmking 
the  leath.  r  mnn  rirtn  and  hard,  ur  will  welting  it  several 
Uiul-w  and  nto  tubing  it  make  it  hard  and  utilf  ,  If  there 
is  any  better  ine.Ui8  of  doing  this,  I  would  be  glad  to 
know-— Caaeos. 
[4!rjaa.]— Eyes  Glowing  in  the  I>uak.-Ma»t 

pwvple  luive  *»•*■ n  this  effort  in  tlw  auwi  of  rata  anil  dug*. 
I*  it  getu-rnlly  known  Uiat  under  certain  oe/mlitiuos  t)ic 
human  ere  exhibit*  the  phennmewn  *,  I  notuvd  it  ooee 
m  the  mse  of  a  young  lady  fitting  In  front  of  a  fire  in 
aurn  a  position  that  the  firelight  'entered  her  cyea  from 
one  Hide.  I  have  also  ootasxunally  seen  uiy  uwo  eyca 
air  low  when  1»  '"T>"  a  looking-glaM  witli  a  caudle  near. 
The  entire  coloured  li'irt  glow*  as  though  a  lamp  wen? 
shining  through  a  reddish- brown  glas*  fan  anyone  tell 
me  the  nreesaary  rendition*  !  Though  1  have  *<  vi  ral 
times  noti*>xl  the  effects  nirirnentjiriiy,  I  ha»c  never  bex-n 
able  to  reproduce  them  at  wiU.~GLAr.ox. 

[«92S3.]— To  Dr.  Edmund*.— Will  Dr.  Edmunds 
loudly  giro  his  consideration  to  Ibe  following  case  f--The 
water  of  tho  neighbourhood  in  which  1  live  runs  chiefly 
over  hmcatono,  and  m  m>  hard  that  all  kitchen  boilers  and 
kettle*  beeuiiie  raptfilr  ouateii  inside-  or,  aa  cooks  call  it, 
furred— with  a  deposit  aa  hard  aa  rtone.  <  rbserving  this, 
and  being  a  sufferer  from  inherited  gout,  I  Itave  for 
many  years  abstained  from  water  in  its  natural  state, 
drinking  It  only  with  t/n  and  coffee,  I  should  mention 
that  K  ia  my  habft  to  take  no  water,  or  very  little,  during 
meals,  and  no  spirit,  wine,  or  beer  at  any  time.  Hinco 
rending  the  important  letter  of  Dr.  Kdxnund*  **  On 
Drinks  H  !  WW),  I  have  come  to  the  rcnelustim  that  in  ab- 
«taiiiing  friNtu  water  I  may  have  been  rrvating  those  evtla 
which  I  «m  most  anxious  to  avoid.  I  now,  therefore, 
take  regularly  from  the  breakfast  and  tea-table  a 
tumbler  of  the  water  which  has  been  boiled,  giving  it 
time  to  deposit  its  sediment  at  the  bottom  of  the  jug. 
c  hie  tumblerful  X  keep  for  day  use.  if  itajutwdl  the 
other  I  drink  aa  hood  aa  I  awake  in  the  morning,  and  I 
should  be  much  obliged  to  X>r.  Edmund*  if  he  will  tell 
me  whether  water  drunk  in  this  manner  alter  It  haa  been 
boiled  t*  as  powerful  a  solvent  as  before,  and  whether,  by 
the  act  of  boiling,  it  loaea  iU  injurioua  constituents  »- 
E.C. 

149*94.1—  Locomotives,—  Would  some  reader  of  the 
**  K.  M,"  kindly  inform  roe  as  to  the  following  T  -The 
h.p.  nominal  of  an  average  gvaxla  engine  on  tlw  O.W. 
Kadway,  the  h.p.  of  an  express  engine  with  a  7ft.  fly- 
wheel [or  rather  dri vmg« wheel  I,  and  the  h.p.  and  size  of 
driving-wheel  of  the  largest  O.W,  Kail  way  engine  ! — 
E  fttTP.,  UrurtoJ. 

[4ff336.]-01d  Eoffllsh  Black-Letter  Bible. - 

I  have  an  old  lulio  black-letter  famdy  Uti  le  IKnghah)  in 
my  poasession,  of  which  I  cannot  determine  the  date,  as 


its  title-page  is  nussjng.  It  was  fount 
ancient  «ountry  house.  It  is  bound  in  car 
with  Duo  oak  veneer  I  much  w-urm-eatei 
brass  claepn,  slightly  engraved.  The  bit 
Testament,  New  Testament,  and  Arx 
chapters  bear  an  initial  lett*~r,  some  of 
quaint.  J  he  Ktble  in  divided  Into  mrts, 
went  of  each  part  being  embellished 


loft 

ud,  • 
aith 


union 
Uivcc 
with 


t  nn 

,!  !• 
I  HO 


uf  UM 


Tinmen  eeOt ;  ought  thvj  to  \»  mf&neat  to  min  the 
vhrilc  n  lamp.  iaauMltmmt  !— E.  Si.  P.,  Bristol. 

{\VIV>:.  MiniO*  — Will  «ny  n'aUcr  kin-Uj-  inform  ror 
uf  m>iue  of  tbe  ImkX  mctbncU  of  wnrkin?  fl.it  juul  iiir-lmml 
MtuxiB  uf  hjoI,  iud  the  ttUvautu^fi-a  oao  Lu  over  Uic  otUor  1 

-a.  n, 

[«rill.!-Beltln»  — 'What  kind  of  MlnttM  i*  b»t  to 
put  tm  to  flux  or  wjtu.n  bflUnp,  ta  rrwt  the  utmonphrr*  ( 
A  lai'jr  colyur  prvfcrrt-.J.  &ltx>  ui>>to  of  puttinjf  ou  *  I  have 
tri«il  irnr  punt,  tmt  it  raultn.Uie  twit  too  «tilT,  mud 


-T  »U1I  hx  irU.l  to 


\.  a, 

lain .]— Testine  Machine 

know  of  a  iroud  luarlUne  for  UwtiiMr  tlw  'trentrtli  nt  yarn  : 
vav  that  is  thiuvu«rlLly  rcliablv  aud  not  likely  tu  gtrt  uut  of 
order,  prahnbl.!  roiit,  etc.-  A.  X.J. 

[«»2»S.]-  Legal.  Tn  Mo.  'VrrTiirnnri.n.— The  water 
from  the  houe«  next  to  mine  ovorlloua  during  a  h.ta\7- 
ruin,  the  pipes  not  beiuK  hi  HP*  enotitth.  aud  doc*  oon- 
•iderahle  damage  to  my  110U.-M*.  The  lan«Uord  refliM  to  du 
an)*Uiing.  Haw  Khali  I  proceed  to  make  him ! — I>ornTri'u 

[tTJ4«.]~Qalck-DrylnB  Varnish.  Kindly  give 
me  the  recipe  for  a  quick-drying  varowdi,  not  anluble  in 
alcohol  or  In  esfteutial  oila ;  u  in  other  or  'chloroform,  *o 
much  the  better  ;  and  of  a  cetnent.  quickly  hardening, 
which  ianot  diaaolTcU  by  heat  nor  by  yruter  f — J.  F. 

.  [tx't'i ,]  -Packing'  Pumpi  -I  b»ye  two  plnngrr 
pumps  ifuracvaire!  I  tin.  diaiiM'ter,  and  I  pack  tliem 
with  the.  heat  spuny&rn  and  tallow,  and  In  two  weeks 
they  beshn  to  leak,  and  the  more  I  aerew  the  ghuid  down 

givca  the  tngine  n»ire  work  and  don't  stop  t)»  links. 
Can  any  of  our  readers  who  «jw  in  charge  of  sewage- 
tiulnpa.  tell  ine  vtliere  I  fail  in  kte]nng  u 
luskins;  I— Pi-L-scira. 

[v.rjtfi.r  Steam  Cock  -Will  any  of  our  readers  tell 
rnv  hi>w  to  irnnd  my  blow-off  cock  in  IxiuVr  1  I  have 
dune  the  suinil  cocks  on  frout  of  boiler  and  made  a  irood 
jab  of  them  ;  in  the  blow-off  cock,  should  I  turn  it  rixhl 
round,  or  just  half-wny  !  What  should  I  use  tn  irrind  it 
with  :  I  UMit  bath-bnek  and  oil  for  the  small  oucka.  — 
J.C. 

[<WtT.J-ReaUtance.-W01  "Ki«tn»"  kindly  let 
mc  know  Uie  approximate  reaistanee  of  lib.  each  of  Noa. 
10,  w,  and  IM,  It  W  O.  wire  (cotton  covered !.  Ity  doing 
ao,  he  will  be  ronferrinR  a  frroat  favour  on.— O.  B.  M. 

UWM8,)— Wimihur«t'a    Influence  Machine. 

— Can  any  reader  kindly  «ivc  mc  the  following  infonna- 
taim  1  Must  the  two  puirs  of  brushes  of  Uin  machine  be 
in  metallic  c.«inocti.»u,  or,  should  they  be  insulated  from 
each  other  S  Aa  the  brush ca  are  attached  to  the  ends  of 
the  horuwntal  spindle,  if  the  spindle  be  of  metal,  then  the 
brushea  will  be  connected- should  this  be  ao  T  What  kind 
of  orroent  ia  used  to  fix  sectors  to  glass  ?-alao,  what 
Tarnish  isusad  for  the  disca  !— A.  Tuons.iv, 

e  .i  .     Magneto  -  Electric  laghtinif.-To 

"atoll*."— I  thank  you  for  reply  to  iny  Inst  nucry 
respecting  revolving  coils  of  magneto  light  machines,  and 
1  have  now  wound  four  of  them  for  one  disc  ;  but  before 
I  proceed  to  wind  tho  wire  on  the  other  four  bobbins  for 
sacond  disc  revolving  in  aarao  direction  on  the  opposite 
aides  of  the  same  inducing  steel  magnets,  will  venture 
another  question  if  I  may  be  pardoned  for  doing  so  once 
mare,  rlbould  the  bobbins  of  both  discs  be  wound  alikit, 
or  in  an  opptsute  direction  I  In  arranging  the  coils  of 
the  two  diKw  for  tension— the  fotir  bobbins  on  each  of 
th*  In  paaa  theF.M.  biltchcaof t.hurseshix'asunuluincausly 
ion  the  up|HMite  siilesi  ,  but  I  notice  in  transferring  a 
bobbin  fnim  one  disc  to  the  other,  the  directiuA  ot  the 
spirala ,is  reversed.  I  fancy,  therefore.  U»»  winding  should 
be  reversed  in  the  second  disc— to  make  it  right.  A  spiral 
of  wire  held  in  the  left  hand  pointing  to  light,  on!  then 
vice  versa  will  explain  my  meaning,  -  Emcci  ki. 

'was-1,1— Cute.  Wounds,  and  Bruises  in  the 

Workshop.  -To  l>u.  Huausos.— May  1  venture  to  n- 
mind  you  ol  the  promise  you  made  the  11  E  M."  of 
the  ttod  of  June,  last  year,  with  reference  to  a  paper  on 
thuj  important  subject  I— Waitiso  PariKNi  i.v. 


ukindl 
r  the  1 


Mlcroscr  pe. 


quer)* 


woodcuta,  which  appear  to  be  of  a  very  early  stilt 

art.   The  introduction  to  the  Psalms  gives  a  prologue  by  I  for  which  kindness  I  beg  to  thank  yuu  in  advanoc 


To  Ma.  Lssi  Awrxn. — Will 
No.  iSttell,  Jsige  and  give 

thus  aaked  1   The  stand   I  have  almost 
bed,  but  do  not  understand  piorcrly  Ui 
tstm«  nt  an  cannot  gv  t  on 

for  me,  for  a  li  tube,  and  explain  its  mode  of  action. 


I  piopcrly  the  Icwt,  tine 
sill  viiu  make  a  skcU  h  ot 


Following  on  the  story  ot  "  1W-11  and 
a  netvvaary  table  for  the  knowledge  of 
a.  from  the  beginning  of  the  Greek 
it  of  the  books  have  initial  letters  at 


A.P.C 


H.  Basil  the  Oreat 
the  Dragon  "  ia 
the  Slate  of  In 
Monarehy."  M 
the  end  of  them-rix.,  E.W., 
throughout  is  mters|icrsed  with 
pnnte.1  in  double  columns.  Tlie 
Can  anyone  tlx  the  date  of  pub 
idea  how  I  should  be  able  to  do  sc 
T*noa, 

-Screw  Propulsion. 


I  gl  us  1 

f  is  of 
tion.  e 


Tho  book 
oUw,  and  is 
•veral  sixes, 
give  me  an 
aiTli 


1 1 


il  it 


-Will  soi 
I  wish  to 
canoe  and  corgi 
rale  is  there  b 
incuts  in  fresh 


aulcr 
rtain 

ffhing 
I  i  1 1  I 
water 


Join, 

[•ifKvs  ]  -Lime  -  Juloe.-Dr. 


generally  all  disappear  when  they  are  raised  ixb'jut  tin., 
and  usually  the  last  colour  to  be  seen  in  a  conuive  is  a. 
purjile  violet  which  develops  into  the  usual  colour  nf  the 
■aentratn  as  one  continiKK  to  gently  lower  -the  glass.  I 
can  assure  Sir.  llni*Ji>.*r.  his  U  tters  are  highly  appreciated 
on  this  side  of  the  water. — J.  C.  L. 

i  .  •  ;  -  Hn.ndine.ts  of  Steamers  at  High 
Speeds.  About  a  year  jgL>,  a  friend  ol  luino  wis.  livwa 
at  Uiiecustcivm,  was  watching  one  of  the  Wlut*  rjtai 
vessels  entering  the  harbjur.  -Vsa  rule  the  occun  stesimert 
take  up  a  position  in  the  middle  of  the  harbour  ;  but  on 
this  occasion  the  White  Star  Liner  came  up  near  the 
railway  terminus,  and  in  doing  so,  had  to  dt^embe  a  curve 
very  sharp  fur  sach  a  long  vessel.  My  friend  was  aiuaxed 
to  see  her  dash  round  the  betid  at  full  speocl  The  agent 
of  another  line,  who  was  stauding  by,  was  also  surprisid, 
and  remarked  that  he  would  uot  permit  any  v*  ssel  1>  low- 
to  his  company  to  lie  navigate*!  m  such  a  manner.  My 
friend  was  afU  rwants  mfonued  that  the  spe*-d  vra»  ].tit  oa 
to  make  the  rudder  act  more  etSetcntly.  We  had  often 
before  obaerved  engines  to  be  slowed  in  turning  a  lsrsl. 
I  should  be  glail  to  know  whether  the  geii-  ml  optnie.n  "I 
captains  is  changing  upon  this  point,  anil  any  otlier  in- 
fonnation  in  the  aubjevt  would  roach  oblie-e.-Mosi: 

LlOUT. 

[w»70-Overhoad  Motion.— I  hwe  a  riin.  W<- 
genred  lathe  to  which  I  want  to  add  an  overhead  motion. 
Can  any  of  our  readers  suggest  a  simple  nnti  .heap,  )et 
elfective,  method  of  doing  so,  giving  ronnie  r  oi  tiling 
roller  above  t  The  lathe-bed  is  <JfL  tiui.  long  -A  v  i  i  n  e 

F49«S.]  —  Electrolysis.  —  When  a  solution  ol 
eo  in  morn  salt  ia  elcvtroliscd  lietween  copper  <d<-  -trvidrs  s 
yeUowisli-green  Uoge  is  imported  to  iIk  Usual  around 
the  anode.  Can  any  cbemiesd  explanation  be  given  oi 
this  appearance  !-  Tuoxoi  an. 

[4M50.]— Evaporation    of   Steam -Has  tic 
chemical  comiition  of  the  »tmi-»tdieir  snv  inflmr.^eur.  n 
the  evaporation  of  steam!   Would  evapor*ti"0  tasc 
- -ker  in  a  clenr  atmusphere  than  in  the  i 
of  cotton  factories  :-  Nxw  Bvascniaca. 


Ume-luice  in  one  of  his  reuiiw. 
tuke  it  continually  aa  a  beverage— any  u 
told  that  it "  iiupovcnalitd  the  blooJ.•' 
S'osi  x. 


ru.  tit  i  in 
Would  it  be  injurious  to 
*  daily  I   1  was 
Ia  Ibat  true  1 


[4WW.1 
kindly  icpiy  to 
how  many  cubit 
3cwrt.  would  disi 
can  cidi'ulate  tioatiug  displ 

l  'i,  1  aui  wanting  to  use  two  screw  propellers  fur  her,  and 
rhould  like  to  get  Ave  miles  an  hour  speed  by  manual 
power.  What  would  lie  the  hi*st  size  for  two  profilers 
lor  the  cane-  mentioned  *  Row  msny  evolutions  would 
each  n««d  p.  t  itiiunte.  and  Would  two  or  three  blades  be 
il  HhouW  I 

'«!/iT7  ) -Cleaning-  Parchment, -Will  some  one 
tell  nu  a  way  to  if  move  ink-*tnuu  from  parrlimcut !  1 
have  a  large  sheet  ol  it,  on  which  I  wish  U  write  ;  but  it 
hiss  a  laige  blot  in  the  centre.  I  do  not  know  if  it  is 
Indian  or  common  ink  1-  }!.  0.  B. 

(49MR.  ] - Pondulum. - 1  ha vcjin  old-f a>hiou«l  <  ight- 
day.lrs  k,  I  «reulentally  lust  the  pendulum.  Ilow  iwn 
I  put  another  pendulum  to  the  clock  !  I  have  the  weight 
fur  the  bottom,  having  only  lost  the  rod  — Pesoi  U'N. 

[♦MM.]-  Incandescent  Lamps. -To  Mr.  W.  J. 

Lis.  xsvr.a.  Would  )ou  kindly  tell  iu«  about  what 
E.  M  V.  I  should  rcquip.'  to  light  tl  incandescent 
bimjM :  <weh  uifpUvimr  about  i|in.  of  platinum  wite 
latout  the  thicijiesa  of  No.  U  ubiu;  cottonj.   i  have  3 


•.: .  .i      murxing-iiix  —n  um 

way  uf  making  indelible  marking 
aprswred  in  Una  journal,  cither  with 
silver  t— Ji  ml 


,tiwa3.j— Marking-Ink— 1«  tlK'te  any  mure  simple 
indelible  marking  ink  than  wliit  lias 
ate  of 


[4M541-L.  &  S.W.R.  Eng-lneg-Wilt  atiyiej. 
kindly  inform  me  if  the  following  ore  all  goods  engines 
and  what  their  name*  are— vix.,  Sox.  H,  I x,  14,  an,  oo,  IA* 
lot,  106,  IW,  li«,  ll»,  and  1«1  !-W.  1).  P. 

[«93SS.:-Flat  Mirrors  and  the  Colour  Teat  - 

008.  expressed  a 


ItWBO.^-'WlmshurBt's  In  

To  Ms.  Laxexsvxtt.-l  wish  to  make  one  of 
nuurhinca  as  described  in  lost  week's  ••  E  M."  (1) 
vamish  ia  used  fur  vmrnishing  the  plates,  and  how  is  it 
appli.d  f  (2)  Would  not  n  cindi-nser  fonned  of  altenxate 
ehiets  of  tinfoil  and  parafrin  paper,  as  in  the  induitim 
coU.  do  instead  of  the  U-ydeb  jars  to  be  atlsu  he.1  to  tlie 
t-lcctrtsii-a,  providing  it  exposed  an  «iual  suilsee  uf  tin- 
foil I— Kotiitt  iv. 

[<W8l  !— Compensation  Pendulum  —  WouM 
any  reader  of  the  ••  E  M  "  «ie  what  kind  of  cornp 
ti  m  nisduluni  i»t 


English  ri-gulstora, 


Prtsmiilique  "  in  No 
nrashrnr  should  give  us 


may  1  suppl'went  it  1  I  have  licen  working  a  « 
»flu„  and  get  plenty  of  colours— purple,  violet, 
green,  yellow,  red,  and  blue-in  broad  bands,  some 


wish  that  Mr 
on  the  above  ; 

set  ui 
fade 

green,  yellow,  red,  and  blue-in  brood  bands,  sometimes 
curved,  sometimes  circular,  oaxuagnally  two  or  trove 
colours  only  in  very  broad  putehca  of  irreguliar  form. 
Wluet  1  would  like  to  know  is  this  Arc  the  plates  to  be 
gently  pressed  together  with  a  little  to-iu>d-fro  movement, 
or  slid  together  from  e*lge  to  edge  w  ith  gentle  pressure  .' 
tjiomi-tunes  when  I  have  slid  two  together  with  a  little 
inoie  |iti»siir»'  than  u>malt  1  suppose  I  1-svp  s|>nuig  tlie 
plates,  for  I  have  kuos.ii  two  grasp  each  other  so  foreibly 
at  the  edges  that  no  pulling  ur  pushing  with  the  liands 
would  separate  '.hi  m,  even  after  flours  liad  ebirecd,  and  1 
have  had  to  make  them  hot  to  get  tlicm  almrt  :  tftcse 

showed  -light  <.inca\ity  by  tlie.te-t.  8-jmeiiiut  s  a  pair 
will  str.k  ut  some  one  pliue  with  gentle  siulitig  iinwuiv, 
anil  at  that  phuv  there  is  no  apparent  loloar,  hut  pU-nty 
clsi-whcTe.  I  find  holdimr  thi;  plates  levvl,  but  about  rtin. 
btiuw  the  cyc-lerel  aaowa  Uio  DBsVan  well  j  but  they 


.  if  BWvuaary, 
sets  reailv  cut  for  tu 
would  be  about  the  pnie  ! 
obliged.  -Ax  Asvtxvti- 

"it^.]— Locomotives.  -Would  any  reader! 
give  particulars  (excluding  dutea  and  dinieiuaor.s  of  the 
tollowing  enginea  I— O.N.B.— 310.  9*.  and  OtM,  M.E  B-- 
7ti.  (i  W.lt.  sit,  ioir.,  HKil,  and  ttili.  X.EK-W 
and  13'M.  L  and  YK  -M,  4ia,  Holme  awl  Huart. 
C  11.-70  and  75.  N.B.B.— 47».  O.  and  S.W.B.— 11. 
M.U.— 7S,  Go",  tm\  and  813.— E.  T. 

(tirjiT).-  Locomotives.— Would  any  reader  kxtxlly 
explain  the  meanings  ot  the  different  li^lits  in  fruit  ot 
the  goods  engines  of  the  M.H.,  O.W.U  ,  aui  L-  and 
N.W  .It.  compuuca  I— E.  p. 

[49ts«t.].  Magnetic  Effect--lt  i»  stsled  m  bi< 

Week  slssue  of  "i«ir.  "  Oiat  a  eunexit  pa^ng  t'jovurh 
the  coils  of  an  electro-magnet  i<  allei  t«l  l,y  the  iipproj.h 
and  withdrawal  of  a  k.vper  to  and  from  it.  r-'l".  !f  a 
p..rtinn  of  a  current  were  shunted  oft  to  w  ork  an  electro- 
magnet, would  the  main  current  be  affected  in  a  like 
manner  by  approach,  *c,  ot  a  keeper  at  the  pules  of 
uf  magnet !— Eciovao 


'toatis.'— Cement  for  Fastening  Cloth  on  Iron 
Rolls  I  have  a  mangle  with  cast-iron  rolls  ul-jut  «t. 
diam.  which  require  o-eoyenng  with  some  sort  of  cloth, 
but  am  quit*  at  a  lo»s  to  know  what  cloth  would  be  moat 
effectual,  or  what  cement  would  properly  fasten  it  on  to 
resist  tho  constant  wear.  Perhaps  some  reader*  could 
help  me  1— Ax  Iaoxroesnrx. 

[4»aofi.l —  Telephonic  Communication  —  Can 

any  reader  give  me  any  uiforuiulion  as  tu  the  uU  |diom; 
loinmuniiwuon  bclomring  to  Messrs.  CVdeman  atel  Co 
Itiiustanl  manuf aetun  rs  lx-tween  lxmdon  and  Norarkb. 
whieli,  Ibelievc,  la  the  longcM  tel.phone  line  in  England. 
What  transmitters,  re-:ei»cr».  wire,  dwtnn.e.  ami  it  bat- 
tery nr  moimeto  eunents  are  ased  for  cull  suuaX  arc.. 
kngth  <rf  lu»  up.  and   if  working  wtisfactui.ly  !  - 

Iolav  raa. 

;  WitiT.J— Working  Model  Steam  Hammers 
and  Water-Preasure— Wiat  are  tli"  aoutdrst  un 
ot  stearii-liAmmers  made  ;  or  how  could  I  iwile'  e-i>  ! 
Would  souie  kind  fellow-reailer  insrrt  drawing  a:vi  sotli 
of  valve,  and  exptaualiju  ol  how  to  work  '.  II  .w  r.uiny 
s Jll:ire  inch  of  preissure  Inol  Mow',  lilnl  wlist  pnw»urr 
per  square  inch  di.es  it  require  to  make  a  prois  r  s.ldoi. 
say,  :th  and  ith  loch  iron  rispecuvely  r— Aitui^iviAx 

i4»-t»  :— Engine  Query -  W«  are  about  Cving  an 
engine  for  drawing  trucks  up  ami  down  a  ratlwnr  line 
The  •  nemo  is  a  stationary  one— Tuxfon!'-  p  .rt.vble  en- 
gine,  » ithout  Uie  boiler.  We  thought  of  haMng  g  rt«m 
pipe  bud  from  our  boiler,  wh-.h  is  Tift,  from  engine 
VoiiW  some  kind  reader  tell  me  if  liin  pipe  would  do 
with  a  emm-m  tap  to  <ip.Ti  to  »t*rt  eugir,"  '  Abo,  baw 
to  »t..p  cundeused  water  from  going  in  cylinder  !-lUn. 
Ui:a. 

[4i«(».]-PhotO  I«ns--Will  Mr,  T,ane»st 
simple  mode  for  deti*rmiiung  the  projier  dt*tan»v 
frout  and  back  combinations,  of  a  pbotograp 
Also  how  to  regulate  the  prop,  r  distance  b 


of  bark  combination  '.   If  Mr  l«r.i -ostiT  will  ni 


r  give  a 
:w  e1 
lie  Vrau ' 

•A  >  ' 

iid  uatag 

mathematiml  tenos,  an  !  give  the  mode  of  regulation  n 

:i  ,  I  ,  ..  hi.,;  lo.:t~  t;„  i...t,  !'.  * 

on.— Ouvairx. 

tttrfro  "— Comets  —  I'uitr.g  U«f  aulun.n.  seveil 
allusions  hsvc  oeeu  made  in  ours,  to  •*  the  gn  at  couut  ^'t 
ISii."    Will  "  l  .11,  A.P."  or  any  utliet  vriU'f  ain-tly  tei 
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I  we  oan  ftxut  iU  hiatary  T  1 1  harr  i  r  h  !  fur  It 
unwconiully  amoofpn  my  an  In»>1m  .  aoit  at  the  mw 
tuu*  "ay  whry  n<*o  of  our  lrartwd  folk  havi  mrnUonrd 
thr  bright  anil  tuwirerted  motet  of  l»ll,  to  »hirh  Tho 
Kttnrk  t>he|>her<l  ha.  ndJrraaM  lotui'  \t-ry  beautiful 
■1MM.  1  waa  Ininar  tbrn,  though  I  oaniuit  carry  uiy 
nTollrrtion  to  thr  point  of  having  *tn\  it ;  hut  a  plar- 
IrUow  of  mine  bora  0w>  aatue  witIi  an  inrwlf,  aaaurr*  u» 
id  aotn*  rathe  r  *u|*-nur  duinrrW  renw,  that 

"  In  that  vrar  a  romrt,  laryr  aiul  ruri-nn, 

"  Sbimo  o'tT  the  w.irl  1  with  tail  iao«t  try  furioui." 

■bail  we  ttt  it  again.— It.  O  B. 


CHESS 


itiooa  for  thU  department  mu«t  h«* 
Ohm  K-ltU*.  at  tbi-  utile*  of  the 
ic,  31,  T«vi»lock-«Uvet,  Corcnl-garJen, 


PROBLEM  DCCCXVII  -By  J.  B.,  of  H.ixfort. 

Mad, 


i 

i 

fa&3m  ffTjHsi 

i 

TThitc  to  play  am)  mat*  in  two  movra. 

FSOBLEM  DOCCXVUI.— By  II.  F.  L.  Hi  via. 
llroin  the  /^jr'j  (Hail  l\ip*r.) 


... 

a*N 

■Whitr  to  play  and  mat*  in  thr>*  tnom. 
Thii  problem  reaeiiiMea  one  in  H.  I»vil,«"HtT»triry."t.iit 
ia*  oampoaed  and  publiabrd  bHon?  that  work  i|>i<uurI. 


IT».r«. 
1.  B  toUaq 
*.  BtoUUf 
S.  U  to  K  Kt  S  (ch) 

4.  U  mate* 

t.  Q  to  K  Kt  6 

5.  B  to  U  Kt  3 
4.  u  male* 

f-  QtoKIll 

»-  II  to  U  Kt  3  ■'  t.) 

4.  U  mate* 


Boitnox  to  813. 


K  toK  114  (a) 
K  to  K  4 
K  more* 


1   K  take*  P  fb) 

*.   I    t-.  K  4 

3.  1*  mom 

t  KtoK4 

9.  FtoK3 
3.  K  move* 


Tu  make  thin  problem  comet  the  P*  on  K  Kt  file 
should  bt  WynJ. 


Whits. 
I.  1    * ■  K  ' 

**i.  Mate* 


ftmnoi  to  914. 

1.  Anytiiinff 


KOTICES  TO  CO  R  U  F«S  PO  N I )  E NT 3 . 
Comet  solution*  to  M3and8H,  by  J  U..  of  rtrtxiurd  ; 
to  JHUbr  I>.  Mackay  ;  to  HU  by  T.  liayxw  and  SUinicy 

1  o.lw«U.   That  bj  A.  E  Whca  Ur  in  wnwuf.  a*  if  1 ,  

tuetw  I*  do  mate.  K-1S3 

Pro&lrnw  rwrirol  with  thank*  from  Sergt.  lUior  Mc 
Arthur  Mid  W  Mead. 


OVa  md<n  will  be  pleased  to  Wr  that  MiaalVechtV* 
**-r   t'*c*t   l.'wK-otj   mil  vuutoia  tin-  BUM 
I  11*2. 


AffSWEBS  TO  CORRESPONDENTS. 

— -»♦♦  — 

*#*  ^.Q  AM*ni«iiW'(tfi0v  »liwU  ft«  adArtAf+d  to  tKt  Eorraa 

Of    lK*    Ev-.t  l«|l    MKi.M*>l4  ,  31,    T*vuUMk-Olrr*t%    t  utrmt 

..:,>i,  H'.i.*, 


HTNT9  TO  COKIlE^rONDENTS. 
!.  Write  an  one  sidr  of  tbe  paper  only,  and  pat  draw- 
inir»  fur  iUuxtratiaDi  on  arparaU*  pfcwi  ..-r  paper,  *i.  J*ut 
ti:1.*  *  t*i  qwrrir*,  aiul  *l»n  aia»wi  nntf  ■jUTt***  P'^t  tli- 
nunihern  m  mi'U  S4  the  title*  of  tin?  au>  noa  t#»  which  tiie 
lepUte  fvft-r.  I.  No  charyv  U  xuaUc  for  inwrtiritf  letter*, 
oumm,  or  replira.  4.  E**tt*m  ur  rjurnm  a*iin|(  fur  ad* 
dn^w  *  of  munufartureni  or  rnm-«r>indciit*,  or  wkrn 
tool»  or  othi  r  arUclen  oan  bo  puix  ltAMtl,  or  reph<-«  (rivicig 
nurh  irifunjia.n-n,  cjiubot  1-?  UierrV^l  rxerpi  aa  ad*vrluii>- 
lUfCittf.  9.  Ni>  'jutnti-jti  asliinir  f»rnlti>atiuxk*loriM-jmtiiir 
infornialitm  is  anairrrrd  throutfti  the  pnat  B  I>  ttrr<  wnt 
in  tAirrn*)Hind<-nU.  under  oov«-r  to  Um<  Editor,  art'  ni>t  ti*r- 
maTd.sJ.  uzid  Uie  imum»  of  0om«i*uit4«jDU  an  not  gituo 
to  in*,uiren. 

V  Attention  U  e«pedaUy  drawn  to  htntyo.  4.  Tht 
wp&ix  drroUxl  to  Ivtlrra.  i.ucrie*,  and  repln*  in  meant  fur 
Vtv  rtwra!  (mod,  and  it  1*  nut  lair  to  r»o"Upy  it  with  oue*- 
tiouf  pucb  «a  art  mdioaled  above,  whlrh  arv  only  of  indi- 
\i-Iutl  mtt  r»  -t.  and  which,  if  nut  advi-rUxroenU  u»  them- 
ai'Irea.  lewd  to  repllea  whtrb  are.  The  "Sixpenny  Hale 
Culuiun  "  olfera  a  i  h»  ap  nimru  of  obtainuifi;  snen  iniunna- 
Uvia.  and  wc  truM  our  rradrra  will  avail  theiuaelvea  of  it. 
The  following1  arc  the  initiaU,  *fce  f  of  Mt4fl  to  hand  up 

ti>  WrOmxlay  ('t«.uiAS,  J»-o-        wild  0JiackiiuwU-d«r«.\l 

tl*<  wht-rt; — 

II.  V*jt  i>Kn  Puirni-  W.  ITume.    TV  T.  Tiid.rwood. 

—  I U-v  W.  J.  K.  ICnoke  — In*,  Mantell.— Anthony  - 
R  MtH'^wen  aitlTu.-V.  Huhot.— W.  P.  KeUey. -  II. 
Lee*.— U.  B.  tfcoti.—  U.  Pattiaun— Itobry  and  CO.— 
Uarnrtt,  Sm.  anil  Fomter. — CkaaalL  PetUrtand  lialpin. 

-  AltHj.-f^rUkn  ij^rhi  Co  -E.  H  M<»ma  k*  v.  J.  A 
Otmpr-U  W.  Wray  —  An  Arnatcur.— PanxledOne.— 
P.  HaU.-A  Moulder.- -John  Norman. -J  I)..  Mih-a 
rii"  ..i.'  A  i:  Mi-li-im.  >ut.v  i ]v«t.  30BWJ  Jri- 
i  *  t*»T  V  K.  Si  <  hruni'i>  1  ulrrnma.— Orrard.— 
H.  IS.xiwell.  r^iwi  r  Hprin^r-.X  Jmibo. -  S*tJ  \ 
lt-wd<T.-M.  H-  M.-M0I0.-J.  II.  tiartrell  -W.  A. 
lixnant.-  J.  C.  Kinjf.— Kcv.  J.  p(  tiraun. 

Mi;  E.  J  K.  Wfli.ii.  (No  ratea  ;  but  aa  to  the  avirvryrTT, 
It  MCpOawp1  on  the  luoal  by-Uwa.  3.  A  good  n  .-ijM-  l.w 
chutney  un  p.  41,  No  340.  3.  6peetAde«.}  —  Bv- 
aTaanKa.  ■Watfb  repUt*a  to -jtl-Ty  4!»I'X.  Mr.  WaVaw- 
hur«t  lay*  th»-  gtaM««  on  a  turnUbU*.  which  rewlrca  be- 
n>.«tti  an  arm  i-urrying  a  diamond.  Cixvira  of  any 
deatml  aixe  air  cut  by  thU  mntoi,  aa  the  l--i4,'th  of  the 
arm  can  be  varied.  Tbo  round  hole  in  the  amtn  he 
nukra  by  running  a  line  with  th*  diamond,  then  he 
dnlU  a  Muiall  hide  thruugh  tin-  ctntrr  and  enUnoa  it  by 
meaai  of  n  harunit-r  and  an  iron  atake  flxril  in  Lh«  vies*. 
Tbt  gloa*  ta,  in  tin  t,  cruah'-d  by  a  few  bluwa  of  the 
huiiuni  r,  and  the  line  on.-v  i*».ln  d  the  t 1  pi<v*M 
are  eaaily  rrmovrd.  The  operation  takea  bfiu  about 
two  nunnUw.J—  AxxtW  Ova.  illWith  <|ut  n«a hMvt-  bwu 
leplml  lo  by  Dr.  Edmund*  at  length  one  an  recently 
a*  the  number  fur  lire.  Ifiv  The  other  on  p  3£*t  laxt 
rulumc,  J.  L.,  Glaagow.  (You  want  a  carb«.<n-btoc-k 
of  the  pror*  r  >i/e  and  «hai>r.  ?.  Copal  or  oak.  3. 
Enough  to  11.uk"  the  waa  fluid.  The  apirit  will  evapo- 
rute,  however  much  you  u»e.;  —  Ncau.  (Thrrv-  are  many 
rev  1  pea  in  back  voluinea,  and  an  itrticle  on  the  aubj#s  t 
in  No.  t*A  p.  4*U.j— V.  T  (We  gave  the  tleacriptital 
of  lYuf.  lUrff'a  bxroglyeertdU*  preaervative  un  p.  3ttl, 
No.  H74.  It  t«  not  u  mere  uiiature  of  glymtne  and 
N>nu-ie  aeld.I—  K.  M.  1  How  ran  any  one  any  what  to 
put  in  without  knowimr  what  u  nlrvady  in  t  iVveral 
n^-ipea  for  marking-ink*  tn  taek  voluixiea.  bee  p. 
SM*  No.  MM ;  or  p  17d,  No.  tWl.  — ttrreu  (If  yun 
wtint  11  vaininb.  Ilniuswick  black  or  japan.  If  meirly 
Dolour,  try  a  rhvuiii-al  black.  Hee  pp.  Mfc  B| 
tiaxra.  <Tnchonl  mt-an*  three  atnnga  in  treble,  mid 
cheek  action  nv-ana  that  the  hammer  la  eheekecl  and  it* 
r>  tx>und  nmtrotltd.  rV.^  Mr  laavirV*.  |<u(>ers  "Una  to 
Mak«-  a  F»»uiofort«'("  tn  Vol.  \XV1J  ,  lis m>.. 7. 
OjtetDove  the  weight  and  plane  thumb  over  the  abort 
leg ;  then  invert  ao  a*  to  run  all  the  luercury  mto  long 
h-g  tlj  gently  tapning  Uie  end  un  a  aoft  pad,  you  will 
probably  get  the  bubble*  out ;  then  run  bock  ainun.  If 
that  iv  nut  effective,  better  empty  and  dean  tuba.  Sea 
p.  109,  No.  Kftr ;  and  p.  144,  No.  Bll.j—  WoacsaTKH. 
1  Vou  ran  bend  it  by  beating  it  carvfulW  over  a  clear 
Ore  ;  but  it  will  require  n  j-ilialung.  and  Hut  muat  be 
done  with  whiting  and  water,  taking  care  tu  atop 
directly  the  amber  begin*  lo  feci  warm,  V.  They  art-  mag- 
wtiaeu  by  drawing  a  permanent  inugnet  over  I  hem,  ur, 
preferably,  by  placing  in  a  colt  and  jwuaine  a  current 
!br». ik*i  Out     J   A  Ihitv*- 11  '-11  ioii-i<<I*o4  ii  j..p.ij-»- 

(ijutauung  a  rod  of  ga*  carbon  tmnM  r«d  in  *tr.  j/m  a| 
uitnc  arid.  The  purtma-pot  i*  placed  in  an  rartinm- 
warr  jar,  and  surround**!  with  a  *p]i;  rj  Under  of  sine. 
Thrailurjim  in  the  outer  jai  1*  dilute  nultthurie  add.)— 
A.  ctHttr-HANti.  (We  muat  refer  you  tolW-k  numltera. 
>■  *  p.  AA4.  No.  Sue) ;  p.  US,  prearnt  volume ;  p.  I*.,  No. 

.  p  477.  No.  p  No  V#*>,  and  a»  on  tliroii^h 
many  b-u  k  volume*  )  W.  II  IIaroui  r  irV+  |aj>  tft, 
M4,  Vol,  XXXIII  You  muat  cunault  the  adrertiae- 
lueut  ^dumn*  for  where  to  buy.  j— Fuxuudvb,  (Dreaa 
iiur  *kina  has  been  given  many  tu. m-*  off  all 

de*h  and  fa".,  and  put  uti  a«M»t  of  wh»utmral  ».  ■  '  into 
»  lu-t*'  wi;h  hut  alum  »olution  a*  strung  aa  r^uaaible. 
l*-wve  on  for  a  day,  then  wnah  off,  grtwae,  and  work 
the  akin  aUtut  tu  make  it  aoft.  To  pmarrre,  rub  in 
araenieal  aoap.  That  u  the  «mple*t jmwea*  ;  but  jou 
will  hnd  oth.  ra  in  buck  number*. k— J.  W.  Fian km.  ( You 
hud  b.  tier  acwj-i-h  carefully  at  the  I'utent  IMfLtv  before 
taking  out  a  jaitmt  It  ia  very  pri>bahle  yuur  ioVma 
have  been  foriwtalted. )  lh;n.Rk.  I A  capita]  aerww  of 
letur*  on  Painting  Mag1c-I*untern  hUilc*  up|aai«l 
j'Wi«b:i'k  111  tin-*  journal,  and  »«n  ;»ft*  rw.u-dj  i>iil- 
U.tbid  in  l»amphlet  form  by  Mr  \V.  C.  IluKhe*.  >.t- 
Li*  advertiaemeut  fur  adrdrr-a*. ;  -W,  II.  IIailkv.  I  Why 
do  you  nut  buy  it  of  Mr.  L*anoaatcr  himarlf  T  If  you 
ha\c  Hppivc.iate>t  hit*  in»tnirtlun><,  yuu  um>  p-aaumtbly 
try  his  good*.  Hoe  his  nl.rrlivri!  ti'  — C.  C.  (Uc  ia 
the  aamc.i— W.  Uoaaaa.  [We  havr  no  more  apace  to 
apuro  ;u»t  now  for  diaeuaaion  of  untried  *ugvr*:iun*  in 
tnutduverjejav)— Patist  AuKaT'tCLtU.  iNo  Uornae 
ia  tvj,uiivd.    Anybody  may  practise  aa  a  t**ttnt  .t0-.u:  \ 


J.  Ramit,  (You  cun  ■ummon  hnn  for  thedunag<i 
done  to  your  own  photograph  ia  the  oounry-i'oui-t.  and 
also  for  the  coat  of  the  aecond  phutufnwph,  if  I*.  1*  a* 
badlr  exemted  aa  »uu  aay.  Of  course,  it  will  all  de- 
pend on  the  truth  of  your  atatenienta  aa  to  *nV**ssfI  you 
geta  verdict ,  and  if  you  do  not,  yuu  will  have  to  p-iy  hi* 
mat*.  I  — PaarLiawp.  (Very  ruatradletory,  and  neither 
quite  true.  Woakii>-M  of  lUTtu  la  a  term  used  with 
reference  to  ooodittun,  not  aire.)— Eiyit.  i  Way  out 
advertfw*  fur  a  translation  tn  the  "  Wanted  "  column  ? 
(Situe  competent  nader  would,  dnuhtlissa,  do  it  for  you 
for  a  few  aniUing*.}-  A*  Otn  Sr«*ifti*t)t,  iYm.J— 
I.katri awoaaia.  ,  You  are  entitle*!  lo  your  share  of 
the  ]■>  raoosl  prof*  rt)  .  ii  there  wua  any.  You  had 
better  consult  a  aolir  ibrr  as  to  furUierartiun.'t  — Toi  roi  . 
\A  vanely  ui  recent  volumea  e*-e  p  ^.,t.  pr«^  nt. 
volume. and  the  indieo*  l**uvd  aince  lt9S7*,— loLagTHi. 
<  lYobahly  an  American  tyatem-  We  do  m.-t  know  it  by 
that  name  — E.  W.  L  i,We  really  conn  it  atiare  the 
time  to  work  sum*  for  •mrnwder*.  t*un  ly  there  are 
nwine  itehoolLoya  tn  Tour  part  of  the  world  I*oeiwood 
and  Co  ,  Kutwner*  HulU  ourt,  K.C,  pi 


book  on  M*  tiiurat>on.  und  th-te  are  plenty  uf  othera.) 
— Ii.  K.  iTlie  ia  rf'iratcd  «ard  puaae*  between  llie  wind 
and  the  reed.    When  the  purforatiiana  r»aeh  the  Uolea 


leading  to  the  reed*  tlie  wind  riialtea  through  and  the 
reed*  sound.  Tli'  principle  wa*  fully  illuitruted  and 
t]*4WrilaM  tn  No.  tfc*7.  One  of  llioae  vou  iiientiun.  We 
la-h'-ve,  has  Irver-opcnimr  pallet*  Tnr  main  feature* 
of  that  will  be  found  dcarntW  id  No. 7*1.1  — 0.  Habov. 
(nee  p.  as*.  No.  67*i ;  but  if  you  obtAtn  P*ucV«  '*  Art 
of  Pianoforte  Playing"  ;Nuwllo  and  Co  1,  vou  will 
hare  a  ?U"d  guide.  £.  (Jive  it  two  eumta  of  but  log* 
Woo»l  decoction,  allowing  ea*  h  10  dry ;  then  give  a  coat 
of  aeetate  of  iron  atdution.or  a  >«dution  <>t  tiie  ••>mmon 
aulphate  of  iron  will  do  |-  Chayov.  i  |V»xwivm|,  w(Uuwv 
and  aid*  r;  but  you  will  re-julre  an  iron  tttow  ihac  can 
be  sealed  up  air- tight.  When  packed  lull,  it  ia  raiaed 
to  a  r**d  heut.  It  1*  usual  tu  cut  the  ru<-*  <  a  of  1  hatvial 
to  the  shape  irouired,  and  let  them  mnt.k  in  toelted  wax 
lur  un  l.oi.i  i  u<  n  drain  mi  t  pla<*  on  I  ►ttUaK-P«|«.,r 
to  dry.y— Ba^vmiv.  [The  beat  come*  from  San  Fran* 
eJsexH  we  b*  li<  ve  ;  but  we  are  nut  aware  there  ia  any  dif- 
frreure  in  h-vrdne**,  ace  ,  cvii  pt  that  one  M*aw  irum  the 
same  tree  mty  fa  bulfttl  tbun  anotlw-r,  Tituher.  ffim 
a  variety  of  ttwaa.  ia  autnetimei  sold  under  the  nam*.  9. 
Coeu*.  box,  ebony,  4tc.>— P.  O.  V.  (We  have  given  *o 
many  that  we  cannot  remember  the  one  ape^inUy  n^- 
fe*Tedto.;  — Entrrun*.  (They  ar*' true  fa  then' aay 
dihVulty  r;--J.  T.  C.  (See  a  mtdirwl  man  at  owe. 
When  *  man  ha*  "  taken  dandeliou,  aanviparilla,  and 
all  kind*  of  herb  drink*,  and  veg«  table  pilS,  pulled  out 
all  the  hair  im  hii  faev  rarularly.  and  duatrl  hi*  !a**> 
with  burnt  ujsiir-ahcli  duet,'*  th«  tv  i*n  1  wonkier  if  ho 
ho*  agynivaicd  an  uuthreak  of  fUmplea.  eommon  to 
hid>  of  twenty,  into*  trouhleaonie  akin  aH-vtion. ( — Jay 
Atn  m.  |1.  Ye*  1.  We  know  the  rlr*t  lantrrn  mm- 
tiuned  uVmm  all  ita  maker  cjaiina  for  it.  We  have  ao 
I^'raonal  exraiirrneo  uf  tl>c  "th  i>.  3,  There  i*  u*i 
"Average.**  4.  Yea,  many  method*  described  In  buck 
vols.  5.  If  yuu  nr»  nunpty  going  to  ah.iw  rk-turea,  iret 
MaiUev-'slnTtandl*Ytur*N.andthuar  of  Mr  W.  C.  Hughe* 
(see  auvt,  pageal.  If  you  nreinung  todo  r«al  wurk  with 
tlMilnntern,  get  Mr  l/m  Wright*- tr>»atb«c on  Light,'* 
published  by  Maeuidlan.  6.  No.j— Ma**** a.  (Ftutn 
any  )i.«.k-*etl-  r's,  from  'J*.  Id.  upwards  i—Jinso.  (How 
ft*  "  a  bachelor  of  SH  "  to  prepan*  Uie  «  luriou*  ki'twU  of 
food*  which  produce  certain  effect*  on  tSe  human 
snriteni**!  Jlundred*  of  reeije*  for  such  may  be  found 
in  former  vol*.,  and  many  duv*UMx*n*  «o  the  subyect— 
a  good  dead  in  thia  and  nxrut  number* .  but  the  beat 
cure  for  all  ".limbo's"  ailment*  would,  we  ana- 
pert,  be  a  good  wife.  Other  'juery  next  week.)— Dar* 
M.r.a.  (Don't  "dabble"  with  biamutb  fur  any  aueh 
purpose  aa  your  letter  indkntr*.  Any  cbemiat  will 
axiawer  the  re*t. j—  J.  A.  ItaAsiiXAa.   (In  type.) 


Every  "Workman  eoon*etod  with  the  Building 

Tnvlea  it-uniialiat  a  Mlyitina  th*.«uU  B<ti'^A*»-  la  '*  Til  K  HK  ll.V  ■ 
IM.    M.li.  •».•  .     averi    IWJIi    \      M        I  -ui^u  e. 

st  iI,la.«b4uek-iUTet,  twVfmt  gAei*  f,  Uovlow,  w  U. 

•Tltf  Ut  tLblNO  NXWa"  ia  Ike  l*rtactpii  J  mraai.  rrpr* 
aenUror  An-h*t«ru  aAd  llajtil<eft.  and  h.u  Ur  U;,-tt  t.h%>U^>u 
uf  aor  t*r<*T.aaluaaJ  J^anu  in  Uf  km«*4eia. 

Free*  Wrtritaan  ahnuld  IntArt  oa  sm-Ib*  "  THE  BVrLDIXO 
NEW  t*  '  *jfl*JH  *i*eV  st  hi*  Hub  or  Ctgee  atawsUt  He  vlll  flnJ 
awee  "  l-u(*  oi  T^nd»r»  '  lor  nrw  ami  la  It  Utaa  (a 

im  »m,la.-  ^aper.  aa4  caa  taa*  J  tatlaie  where  wwi  la  llkclj  U»  W 
ha4  ll*>  la  al*B»  tp«*cuHr  Inilt-d  to  saaka  vae  .tf  "Inbrreum- 
Btuftliatiiia  '  If  be  watita  to  k*i»w  aartaiac  aNiat  aia  trad*  .  to 
arnt*  U»  the  KAtor  If  he  has  aav  wr(i-<U'*»  W  laaWi,  audio 
sdti-'tiat-  iti  thr  paper  *ti.  U  be  MaaU  »--ik 

Th*  charre  foe  A  1t.  rn~t*rBu  for  Kituition*  U  On*  (VhlUlaf 
or  Tarmtr  Wurtt.  aad  Mtp*>ac«  for  rtrr>  Ltjtht  Wore*  aTtff 


CHARGES  FOR  ADVERTISING. 


.  a. 
..  1  c 
. .  0  s 


Thirty  W.t**.»   

K«rr>  a-tdllioaaJ  eirbt  wtfrda.  . 

rroat  Hm  -\rtvreUaeinei-u  Flee  Uhllllar*  t«r  tti*  »eU  40  weea*, 
an*TWArd*>d  pt  r  l.ne  Fsnureaiih  Ad«eriiwtne[,!*  Una  NtuLl^c 
uer  linr.  >■>  U*»t  pare  ur  jo.r*»ir*i>t.  t.l*i  rii*em*«t  baterteil  taa 
lr-M  thaa  K»t»  ahiuina*.  *teJu<  <~d  t.mo  fur  aere-4  «f  sawre  thau  • 
laaarbulia  tnay  ha  BacerUl*<*!  uU  app!  mt.ua  to  l!  ■  1'wl.I  .In  I 
All  V 1  -  lit !  *  t  M  KNTH  ia  EXCHANGE  OulA  XN-har 

a  d. 

TweatT -four  arorda  •  ..•» 

Fur  atarr  aareei*Ua|  Eight  w«raa   0  1 

AVEkTt«EMLNT*  ia  tba  HlXFENXt  »Atr.  C0LVMX- 

*  a. 

Klite#«  araeit   •  ■ 

Forraery  |*je***awa]  Euht  Woe*s   •  • 

•/  It  muat  t.r  b-irnr  in  mind  lr.it  bo  »i»*>TiyM  a*:Tw*i»rinenta 
ran  appr-ar  i»j  th-r  ■■Wtpeaar  **!>  U>1«*aia^'   AU  »  l»rri_M  iurtii. 
>«  tw  pevpaii  .  no  rvdarUon  M  sa*dr  aa  r't**'*te4  I. 


prvpaU 

..  _j*ea  ww. . 
|iurdi*ar«  waadd  be  *T*te*wi  U*  a  KO  * 


aad  in  i-a'tei"  when*  th<*  ssaount  *rnt  ******>  Oa*  ahiUma.tae 

""".O.  eoadd  be  wftt,  Au-i  Bv-t 


•Uliip*  !»UtuI**.  sHiwuacf  iBtererahlr  halfr- ■:  tij  aUui{ai,.  m*f 
br  M  ut  wh>-re  It  It  ln(vn»raif0t  toebtala  r.O.O'a. 

The  Bdiirew  H  Isduurd  a*  part  uf  the  ad*  rrtl-  tnrtit,  a  ad*:  barged 
for 

A4f-rti«wn^9t«  mnat  r~*rh  ih-  rtftVe  hy  \  pw  «va  WedaradAy 
t*  lasuiT  laaerUMB  La  Ur  IUIm*  in*  FiUay  *  aaaiber. 


Holloway*a  Ointment  ean  be  applied  lo  tha  most 
aeaiiUYe  tdila  »r.h  thr  . /ri-uaty  of  ita  reaiMviaf  iilaaplea,  eesj»- 
liou«,  and  roorftiL***  wuii  01  r  »--iuriac  any  larUaimalsaa  w  ** 
aiRhtiy  M tu ,,(!••♦  Th«  bauatunk  aatkUN- ot  ttil*  vriAra«at  reeoaa* 
D.tnJa  it  atr**ui*y  toOV  yoaa*  sad  drju—t-  U  wiiieantar 
luua  (  xapLusU  which  aita  nawtsw  eYety  uraei  U  cat  meat. 


uigniz 


4c,r, 


ENGLISH  MECHANIC  ANI)  WORLD 


930. 


.Tax.  19.  1883. 


TERMS  OF  SUBSCRIPTION. 

rAYAHLC  IX  ADTANCB. 


Ikr  Cape,  the  Wf*1 
UT       lb*  A  u»l-rxii  .a 


h  «:t  for  Rll  MunUk,  and  lit.  tor  Twrtrr  Mnatllu,  PoatrYea  to 

any  part  of  the  tailed  Kinmtorn.  For  thr  tailed  Mate*,  l»a,<w 
I  il.o*  23r.  aukd  ,  hi  KmiKc  or  m-laiuia,  Us  .  or  inf.  awe. ,  to  India 
.it.  UnndUi  .  I*»   tit  , 

Imli..,  Cwdt,  No«a  MotU,  Natal,  or  uj 
CJunlcn.  lla 

The  remittance  •hould  1*  mail*  hy   r.xt  erder.  Rark 

number*  tunut  bp  writ  uuC  of  th«  tnitrJ  Kiaxdout  by  Utr 
ordinary  niw.rwp.-r  p-t,  (ml  v.u.t  or  itniitted  for  at  the  rat.  ul 
id.  aatfh  to  lu.r/  eatra  poatAge 

Mmar*.  J.u*.  V.Qm.  ana  Co  .  of  WI.Cne.taot  I  tract,  PhSla- 
d.-paia.  are  *ulh.,ii.cw  to  r.,.-.,.e  •■rw.-npltuna  for  Uir  lusted 
.UW  for  <ki<  KM1I.IHII  MhCHANIC,  at  thr  rate  of  >  dnla 
.  autd,  urTalftern  SklUliu!.  per  ann^m .  p.»l  free  Thrroplr. 
wr,l  be  forward.-.!  diet  by  naall  from  the  publohla*  offUe  in 
Uuutoa  Ail  .nroaription.  cumn>.nre  with  thr  number  tat 
after  thr  rrrr.pl  nf  Ibr  .ub~-n|,tl.»a  If  hack  number*  ara 
r.^utrnl  to  nnopletr  >  olumr..  thr  r  m  iu»  be  paid  taw  at  ta*  rato  of 
4d  tacb  ropy,  to  rerrr  ..Ira  aaUtr 

[Yot  XXXV.  bow  rcudy,  prlcr  ?•  ' 

nra  mr*  out  of  print.  Sutwcrlt*T 
n  at  s»'ti  4*  |-__..tiU  aftrr  th**  lull' 
,lwm*r  in  Man-It  and  hrpt*B»h*-r,  a* 
■H  up.  iti_4  ihf-w  Man n  run  out  af 


ATI  Ol*  othw  r-M.nit 
w<rul*_ 4_o  Will  tu  iXnirr  villi 
•  |t.*jonnf  mch  hall  jra/ly 
tatly  a  limlU-U  tiumtx-r  arc 
print.  MM  nf...ir  N-^k  l 
•oMb,  Utntutrti  any  book««-lU'i  w-m|i  ut.  <>f  fyi  <  ja>»I  (H« 
In-m  th*  <>ftt<  >_c»pt  tat**  ■ua_t*rr.,  wbiih  aj*  W_  ravels,  or 
1«jbI  fn  ;it! 

Indemr.  for  r*r..  half  yt-ari*  Y»Um*  -p  to  Y«_l  X  >ir«-pt  To*. 
!Lir^-to\a^C'ot\oUUrlriaib"or^  feft  ^ 


III  ■ 

ol  Ui* 


I.lltbe  back-gear.  4|in.  centre,  aft.  Ijed.  rbnrka, 
rrtud.toii.-.  T  r.at.  and  ta<4.,  m  «..ra!M  or-arr  Wb.il  orl.ra  !- 
H..,.a,  Wat-rloo-laar,  Bramlrf,  1^1 

"  De>lan  and  Work,"  th»  fintt  flvr  WmiM*., 

r>.and     Wbat  obT.t*?—  hL.taa,  WaUrtoo-bii.r,  Hramirf.  U-i<*- 

Sn,-k  Section*,  ind  other  WirUy-tlniaJifJ 

mimaa^Jt  DirparaUuDr,  In  •  irtAUHr  Itr  n  .  rat  t*hlnodrmi-.  i»p. 
•plara  rKr  raw  matmal  I,  ur  ta«.k»  on  natural  hwtor)  —  H.  Hi.' 
I,  aU.br  1  road.  Nunbrad 

T  lithe.  4ln..  4ft-  hoi,  ■trrmrI  frnmr;,  £3  Ilia.  Kinhnn(r« 
odintt  Screw.  o%-lu«n^r.  What  offers  !-R.  D. 

■  ana.  I'ar  .k.rU-j  .ti.-t,  <3>i»trj.  Lalua. 

Oaa  Stock*  and  niea  wnntfl,  for  Rood  tlmiblr- 

arrlr  irun  .  rmw  cupful  2  Itursr.nictnr,  IW  liaui«.«  Macaaal... 
— T  CWi  K,  ltianuton,  Uaxt'T 

••  Encliah  Mechanic."  from  Vol.  XI.  tnrrr™rnt 
datr.  nnb.ii.rid,  rb«M,  with  tadr*  .  f,,r  B-xrf  niK-m  laoura  .a* 
uMall  barttioaiam.  la  prrf'-.t  .,*dltliai;  n|,|,r,,T:i: -J.  31.1- 
.a.LL,  Mothanlr,  Tl»twi.tl».  Had*. Id.  n.tr  Minchntrr. 

Iti-ator'n  Apparatus.  riTr-t.'J  irtih.-tval  laiiU-r.  d»-li- 

ratr  1hrnn»mrii  r  t«r.'inrt.  r.  »nd  a tUi  |a.H"hi.I  i.iti.. 

tHjaai.  rat  II  tar.  ,  onVra  la  .-Uv'.h.i)  a'-ata  ,  dmalni:,  one 
>Ump  — A.  »  .».  Manor -yark .  Lr»  .  H  B. 

Fimt-<-Ua«  Bicycle.  50in  .  uith  ba!l-V«riii2».  now 

nr%h  IClo,  for  a  artl-lcad,'  fhapluc  ma.  hlnr.  wr.«d-k*iid,  atalit 
Urn.  atfokr.-K  B«ElTv«.  It,  I'—l  -ti.  rl,  «  ul.riUj  liipton. 


NOTICE  TO  SUBSCRIBERS 

•  liWnlM-n  p»«rrirtaa£  tlvHr  ruplyr*  ilif'tt  f»m  thf  of***  M»  rt~ 
«6.*i.dt-.ut.«rt«  that  th»-  l-.t  nUmn-T  of  tb-rlinM  f<^  whiib 
ttur  wtarrlHim,  U  p.M  will  b*  fur.^id  t»  U«m  In  a  r. f. « 
Wni-prr,  a.  *u  1^.1  ni.tl^i.  Iltat  a  In^h  TrmltUnca  " 
It  L»  flMlml  U  (uoUBVi'  U«  Hutaxna^uiu 


Throat  Irritation.- Snm»c-s  ami  Dnnrw,  Tirk- 

kjr  an-l  imUIMiii.  Iapiut'la.1,  iV'Uilfc  aitil  afft^.m/  tur  T'Hc*.  I'nf 


•  UM'  Epp»"a  4tl7i74< 
•vmla  »t  th*-  tniimi'iit  th  :  j  avr 


Jujal)*-*.    Is  rtintart  «ltli 
.(■tew  t<5  U.r  act  of  BUcklRC 
.•n.  tr«  •iiiiv*  at  tint  It  1.1-aT 


tJbi-  UdVi-ftinr  In  thr-w  a*tT>'i  *•  ir 

irur  rfol»1  o*ly  in  tn.»»*»,  Ttj*t  tin*.  1»  I  jt*J  r  U1*:iiw  "Jam*  V.rr* 
asxl  Ct<.  Huioa<fMlhK  tln  iniat-,  l-*[|im.  A  I.1Ut  nr-rrititl  — 
•  0-^t|n*m**iB1— U  B-vay,  ]p-Tlia,i»>,  ioti-ni-at  you  to  know  ttut,  alVr 
xa  ntt»diwj  trial.  1  ha**- f.K-n't  mur  lalirrrinc  Joj»»tH-a  uf  i-<jii 
■ill*  rahl-  farm-fit  [with  or  without  nWJ.  .il  trratmrnti  In  alniott  «JI 
l„r=».  ol  thr- -it  ttlarww    Thi-T  *.ifVn  nrvl  rli  ar  Ihi-  — Ynura 

fatthf'Mlf,  ii-  'iiw*  Hi'L»it>,  M  ll.,  siimlur  Vhj  mitiUk  to  Uie  Muj.1- 

.    ...I  n.ha.1  »v,t  l-lar  Inflnnarr  " 


OUR  EXCHANGE  COLUMN. 


Tit  cAitror  for  Rrdkanf*  Xoticrt  i»  M  /«•  U**  Jtr${  U  wrdt, 

aiMi  3...  Jo*  firry  4au  Lrr*Jjny  »  Wcr4». 


Wan;»:*l.  Tricycle.   Will  iit*  Sin.  hack  gtar  5ft 

h»  m  o  L-itbr,  with  trrwilh>,  all  frvtn  V  rt*#l,  wkAt  u.M.!-Hi..ii 
<jt*:vn  Itlll  t,  CuUbrtatttr. 

Wonttnl,  "  English  Mrchanic.''  in  exrluunrv  for 

Rraifiou*  aj»M  tk-kailfk  lltxAa,  or  t'lVijU<>;rar>blc  and  KaVtctrWal 
An«ritU»  -U  ,  13,  Hitnl  rtnH  l,  \Vr»t  IUrtJ.  iK«iI 


"  Entfineer  and  Survcvor's  Drat 


DraujjhUman. 

—  <lw.ll* 


IirwiforU- 
Ang  Ing"  —  WantcMl 

Mu*t  ba  guc-laini  l-ut  Mttaittl 
>tt .  4J  ,  Tottifahaan  Cwiirt  rvad.  W 


ton  ,  Ihlinfrlra 

A  4»-:n  Bicycle,  bright,  <l<niMf  hull-i>arir.r<.  n-vr 
w-.ftb  17  .  f-.-f  J*  »t  rifiy  s<r  wcwii  b«t*  (V  - 
»U*H     AUo.  a  Hi  H 


trifrht.  and  in  capital 

i  nt  w  h- «  I  »|KMin  ■»*-.»  . 
rum.  W>»ttoor*a*Dd- 


Will  fxcnangr  a 

Kattrry  for  a  l*tb«.  4i« 
iiry  rtaM,  E..  IxjiuIou 

SOin.  Bicycle  ami  hecemi 
ord«r  ,  Tyrm  brvwn  and  tttihI 
•  .>  huf r  ;  want  a  f-lii  —It  ¥i\v 

Waottxl.  Vertical  Boiler.  Buiubl*  __ 

•Ctar,  wiU  Intrrtval  Cm  Ikh,  la  »t<baiif(  tu*  bUjclc,  ur  i  Iwrie 
>t».B  rulnt-  —  J***rm  K. *ia .  farUal*. 

St>Y*n  Vol*,  of  '•  Popular  Encyclopiedia    ooit  b 

i  btttdanjr*.    lm  rickajiu*  a  «tMM)  aatrvarOlitMal  T«U- 
br  awpfiior  -rartwalara  on  application.  — w»it 
IWanniaTtia,  »,  I'iflham  atni-t,  Nratark  utt  rrruV 

V,        1,   ]  ]  KrikTaving-i  and  Dniwin/fa  Many 

-•■  .'aI  LhLnX*  Uf  nSrT  111  i-lfliuAKi*.  U*  fuli  raise-  —19.  Lowtr 
i .  l  >ur  »trvt-t,  llury  at  L4muDd«. 


*Want«:xi,  Boiler,  about  <mr*-bon-r,  with  flttinjr*. 


in  ex- 


Wnntcl,  Flywheel. 

tiikroai-olM',  optk-aj  pall  floi.l 
•un:  UK»wp(rt»,  rator  *»  - 
K.nt. 


SRin..  otct  »Uh.,  fur 

-  .  l.aaj  lin.  ooj^vtUra.  It  r.i  plrcrl, 
.  Talu.,  Va  —  Ti.  i„,  i,  Naikrt  Miaarr,  hrouji-y, 


lin.  MrUl  Orcgininn  Speculum  ;  alao  Achrotimllr 

f,  a-  and  lOallirroiH  othrr  Iruara     Waol.d.  «i-od  old  ,  uaiATI  [ig.  or 

trfrra  ^Ja,  Uiarr  h  iiUt  itro't,  llarf,  Kuifolk. 
Wantrd,  a  ntroo>r  Scrrv  or  Hydraulic  Pre**.  \>>jx 

»taait  LAn  by  U  —  I'urLk'uiara  and  p™r.  U  ,  «,  % .t toha-rund. 
rl^'  iitwoud.  Laara. 


8ewinir  Machine*  - Thomaa  a  T 

»:  alo  1  lin  —ovikliia  awlilni',  \\  hr.lrr  Vi 
>tb  in  gwd  olxtrr.    VTuat  wtftra   Ui  Ifuoua 


ilnnnil  Mnr-hinr, 
m,o,         14  lla.  bd., 

■dXarfwjl,  I'l'jtrt 


Gf»a  Bar,  choue  of  r*".  I1***  blark,  for  high  pi 

■  urv.a  fcf  JlT.jr  U,  almwl  nrw.  ailh  pr.,|».rt...i,Hl.  tuli,  tua 

intner  lar»,  r.     nil  fur  too  (.am  .r.qolrioi  rnthi  r  m„i  

*1MI  U.A»ilrr  road,  I  ruilch  Hill,  Laiaduu,  N. 

Utt  of  8innau>  Blectro-Marnet*.  a  tt 

tl,  alarU,  I  larno  turrvrd  or  .a.  pLatia,  i-Utt  Irk  tail  abd 

Nitury.  orfrra  -  Auatu  Caotrr,  Lb>ver. 
Orchestrionette,  and  <|i»atlty  of  mu«if. 

n.^niR.,'nt  mu.lral  tail ,  *«a\  crlr**"  ,  carhansc  for  a 
Vidua,  b»  (,-iaal  uiakrr. — Alanan  Caoii>,  Irurt  r. 

Melodoon.  beat  povaildc  iruikr,  with 

vra-ot.  valar  I'a..  will  ra«aaaxi-  fur  b.  Id  «Li«.  ur 
«•  ur.Jl.  Ku«ord  .mil,  llnulfoid,  Vorkabln 

O'pan  buildor'a  Voicinr  Machine.  44 

»  „.a  ...yklndof  pl[ua  VSm-«..in,  Wawfiyvln 
tar  Ida 


ail! 


Mineral*  -HMndrtM  »r|«r»tdy  named  TMriatl**.  m- 

rlo.lil.iT  rmrr.1,1.  op.l.  -apotirr.  rubr,  lo.     Applr  f.«  H.I  Wow 
pit.    ata.-inariia.  >.-|.:.i  „t- 1,   palm-.!.  p.,rf  frrr.  »Vi.  ta  .  I«l, 
LVtu^.oa.  U.  7a,  I  a.k  .trral.  ftmllco,  I^.ud-0 

Microaooplo  Object*,  pranatvd  for  laottiitinjr. !» 

>p.*,mra>.  mrar  r»i~  l»»t  firr  II  nans..  All  rvnnlalira  I  r 
iB^aintina  —  Vo..,  >.  1'aik  road.  iUpkaau.  London.  s»  w  . 

Microicoplc  Object*  for  moanttiur  fiampu?  »! 
pj .  .lion,  and  K'"'  ""t  '»  J4  — U.  frasvir,  Oram  Kri.t. 
ritrpfirr,  Hull. 

Electric  Bell  Wire  —50  yard*  flwibly  in«uUt»d 
win-,  la  li  tlwiminar    44,   I>-an  itrt-at.  Oafunf  tmi. 

Winfhntn. 

Ethoxo 

S\t  li  It  aud 
laincbam 


I_imeUfcTht,one  Wunly  n^umA.  tSi.  «d' 

pSSStSb-A.     Vm.aiaii,     IW.,-.U«J.  ha 

V\vp  3in.  Chromatropee.  *nb<*  f-ir  lim«  or  oil 

foi  |ife>.— A-  !*■  Mr-Han,  trail  J  atnrt,  Kinti-iiwibafci. 


talur  I  ln*J»t  tl<>*  1 
I*  for  a  buy  ;  wortb  C,  a 

13,  t_.MI.dii  all  it  I,  iJuftl* 


Attn<"M  *lrc«  t, 


Want<-a, 14  Photographic  News  or  JouraaL" 

ba<k  taOTob.  ra,  almaaai U  b««la.,  nay  i.lw.N.in...hu  Utrraliur  « 
apjiarotw.Ac.  ,  no*,*!  i»rha»*r.-l    WivLt.a..  ajstf  to  .  lli-dR 


pjiarntu*.  Ac.  , 
north, 

"English   Mechanic."  Vol-    XXT .  XXTT . 

XXIII  -  \NM1  ,  XXVIII  ,  XXIX  ,<U«».  •ntM.und.wltl,  i_.di.-ia  ; 
wkat  4JlT.lt  '  -»  .U.toruwall  itrnl,  I -lliuii.b  V, 

AU  kind* t»f  Scientific  Apparatus  <xehnn^HnT 

f.thoa—  C»n  »ni,  tvtitti*  Iktputanu  la^tb-nir*  —  thrait _tn»t, 
TutUmbam  t«urt  »-u_4. 

"  Er-K-Hah  Mechanic.''  *ii  Vi>la.  ;  rxclmiur;  parta 

fur  Ijia  latl.trr»  laintli  n«n,  J  I'1*1*  *'1,t1,      lluUiJint  lit* 

— O  Mm  --,  Manut  H<_i-*i  twttair,  )l«W'in«-t ,  kmt 

Cifrara  wurth  11a.,  ami  8<  liumanV  rtn  F-aar  IW«  for 

pUoo,  <u*t  la.  t-1.  .  In  ftchanKi'  Kt«  the  f.»lU<a -Mi. Lm. 
muai  tt'*  pandran  plpt-«.  '^artiia— Audr- CoriTar  BaT.  Schowl- 

lai*#.  BtettJlj,  IMacac-itcr. 
Org-an  Pedals  CmvI  nn«l  Ttuir.nKi_a'»  ctlrairatt-u 

pralal  a1UrllB*rTit  f'rf  platvol.-rtr,  rt.it  JtM  Ma,  ta  jjitrd  lalb' .  CI 
what  ofl-Tl-— 1k»iij  ti.ui,  IT,  Va.gtwn  rwad,  t-.BilMTw.lt, 
lat>nd  ti 

Modrl  Feed-Pnmp.  fhrr-k-vulrr,  ami 
,  ftdifwarr 


parta,  roat  2a. 
out  or  rrfua-J  — I'. 


Model  Enuine.  mAimin.-nt  huriiimUl.  on  vwj 

art  marhlr  (ml,  with  rrrtl.al  to»Hl.r  i.,pprt  ladlrr  a  ml  r». 
rn,-r  b-dlrr  trafrd  t.,  r.Ub    ,  w.ll  woilh  tit    wanlid  lunt.-Mi- 


trafrd 
■Udra  i  rood  .  or  ulti 


-Vi.  A.  II  .  »1.  Viarwkk  .U^rt.  Lrajntnt 


THE  SIXPENNY  SALE  COLUMN. 

jlriU-rttaanamfj  an  i*M*rttd  ia  !*,'<  eofawwi  «f  tht  ntf  »J 
M.  /or  fA*  *r«f  16  tnnlt,  oaal  lU.  for  «<r>  iucc«J.«y 


UvetpooL 

aVntako*.  cilf«  Corna.  Wnrta.  and  Buai  to.  A 
niar.t-IU'li.  bimI  onfatlin.  rraa-dy.  Nomrr.ro.  1 ' «liaa-nu*l».  la 
rlmtinaonr  fraa  tn«  Vrtj  ltrv  Oraii  ki-ra.n  and  Mr  H-i,« 
t  lu.uiiailaln   frd*-  la-  lad.  prr  ha,,  uf  ad  cb'-n»l-:a,  or  dir..:  L-^a 

t»i  k»r.a.»  Oa,        ,lynl |  I  v  M, 
trmdnft.  Ianmlnon*  Watch  Box.  <howi  tior 

la  dark.,  la,  port  fnw  —  Awdrcaa,  "  I'aur.,.'  1*3.  Truncate. 

Injectors,  t  and  2  H.-P    rrrtain  ta  action,  faaJj 

ti.dTlJa  .  fir.,  —  E.  runitt,  Kn.lnrrr.Tuabiiuvrr 

loathes-    Iaathe*.  —  Tlw    nritiinnU  Cjinpaiiy'. 

laitkra,  ar  .  mar  br  »r-n  In  Ijiadon,  Maiiof.-atrT.  Ur'tf-l 
llrj.tol.tdlaloinrh.llla.tuw.  Dnblin  \,bol,«.lr  At*ai,.  ^ 
lu-ina  «.toWii>,rd— Uatr.ahi.  Oaar.a,,  C*,->Ub,atrr.  Laa^ai 
IJat,  oar  .tamp. 

Britannia  Comr«my,  Enfrinwra.  rolrfic^trr,  suir 

l»)  rart<-ll«a  of  Ulh.«,  i  inrlrOca  of  lo  t  Na.  Uat.  -.'^ 
■  tamp. 

A  Flea.  N-Jiitifully  phntntrniplitil  from  lilt,  fx 
laiit.m.  fire  11  .tamp.  — M  .*aa,  sh,  1'ark  r.Md.  t  l.,phara 

Photorrraph*  (Srottiah  Reentry  .  e^trnairoiwrr 
Talur    T  by  4  <ttcn  mo,  VI  enrh.— ViaL. 


For  Sale. 

Electric  Machinea.  Indicator*,  Bella,  Battariea, 

Wire.,  Swltrbea,  Irrmiiiala,  Carta  Ma,  at-^Ku.  and  Co.,  — l.e- 
tnelana.  (ilittuL    lliat  TWopenxej 

Dynamo*.  5— 600  llgtit,    EfBrjency  and  dtdlrery 

traatauteed.   l'rlae  froru  41a— Urnaa.aa  llao...  41,  UUJ  rtreet, 

ym to*. 

Inventor*  requirinff  ua*  of  Pynarooa  and  Bteam 

powrrak  H.-H  .  apply  to  Orriaa.aa  U*n,| 

(Tiarrniiur 
•topa   Coat  £ 

•treet. 

Tricycles.  Bicycles.  -  Seta  of  Wheel.  Parta. 

ftrnd  f-wTiat.  —  W.  Gaiaa.lt  and  Co.,  V.  rdaitaorld  road.  \S  ul».r- 
nainptotl. 

Old  Sclentiflc  Instruments,    brorten  Model 

Fncln'.,  *<  lur  llrpalrioa-,  KHa<uurrlna,  Hron'tna,  *r  w. 
adrrrtaan-.a  of  H.  *.  L-.auav.f,  UnlU'laa,  Hifri  .U.-.1,  Muuah 

Turned  wrwuitht-lroo  Pulleys,  not  polinhed  on  a 
rrlnd.toor  like  thoar  ..nrrally  «_-.  Ckrap,  .trom.  trat  —J 
li>an<  and  ».».,  uaUry. 

Friction  Pulleys  diapenae  with  faat  and  looae 

p»llr..— ,ii.  an.wra  for  ta*l.  Inralnablr  for  ropra  and  brlta 
IlluaUraU-d  rlrrular  frer.  —  ll.o.a.a  and  hoar.  Batlry 

Marnesium  Powder.    Whit*  Ughtnin?  ftaahc*. 

I'arkria.fd  aad  7d.  port  frre.  — 1»,  I.  liua  t.«», av,  Kiotb  4oAn- 
.trert,  LiTrrpoot. 

Mapneslum  Ribbon    Bama  like  aleotrle  llfilit, 

*d.  per  riot,  port  frra.— htix  i.  UoMLaat,,  St.  aontli  J-hn  .trtat, 
UTrrpooL. 

Violln  Strinfrs.  real  Italian,  nnrvinalUal  for  dunt- 

killtj  an<  tone,  1  Brat.,  »  .torn p.  -Ai.  no  .a  C.a>.  N<  a  bury. 

Goilin-Merln  Violin.   The  rineat  new  vUihn  made. 

DeacnpUrv  tut  pu.1  [,,'■  -  A 1 1 ii-  > Cat,  Importer.  Nratary. 

aVmerican  Oraiana.  by  fomlah  *nd  Coy.  I"ip>- 

Ukr  tour,  ana  renauaabl*  prUe— aola  af.it,  Atraua.a  Cat, 
_■  s**i|. 

Brass   Band    Instruments.    Dnima.  Pl'Hea, 

Violin.,  ae.— Air.,,,,1  (  t.i.  Mualral  IlliiniHWf  Wa*Tlrai'"ir  T 
Nrwbu/y,  Uerka.  laatuipraa.. 

Tranafer  Qold  L*eeX  the  beat  leaf-fn>ld.  preparod 

lorwrltre.  and  dro>rat<a»  r..mpli-  b.M,k  )uat  tr.v  1.  ad— lit.. 
Ouldbrau-r.  btukr  .Ncaiiurfua  load,  I»a«„a 

Organ  Materials,  new  and  aeormd-hand.  SurpMia 
nv.b.-a  Kaon,  lb4,  krmilnjtoa  rood,  Lonion,  «  E. 


Il'-nfirw  ,te  I 


Gelatine  f  r  traeintr  matrie-iantern  al-le*.  Sjin.  ave , 
12  rlliua  f.<  Ijd.-"  raoto,"  l«3, 1  niaralr,  ula*a  ,  -■ 

lfrin.  Flywheel,  bored  out,  I}fn.  Imle.  heavy  rim. 
tnm-d  and  ivdubi-d    I'rvr  ua  — IT,  Wakrtl^  »-.,  -rt,  Warranot 

Microicoplc  Obj  ect*.  prepuml  mi  !y  f  >r  moun'iiu, 

II  |«.k.1a,  I.  10  ,pu.t  Inr -W  .Waitl,       w.rdrn  jaaaa.  Sis: 


From  the  workahop  to  the 

Dm  Hia.tr  1.  rla  I'a.N,  ot.. 

ea^h.^'r^ly^^rftrfe  M  - 

Ijat. 

Iyindim  SinoUo  Spectacle*  for  prrwrvin*; the  surti:. 

punt  frra,  Ln  raae,  la  af— t'a.atau. 

A.  Francois  will  forward  any  ariir  le  on  hi.  h*t  f.  c 
approval,  pro.L^in.  intrndintr  purvbnare  .-an  aUuroaUc  p-yir.,1.'- 
,a  return  wltlun  two  day.-    laaia*  cmalnr- 

Oas  Engine.        nearly  new ;  mini  be  tol  1.— 2v. 

Arvh,  Cambnuar  eaad,  E. 

American  Twlat  Drill*  for  borirur  metal*  ;  I 

rrorn  lin.  to  tin    Irolualrr,  naln*  by   Sllida.  iu.>kip/  1.'  <ln  , 

with  lap*-r  .hank.,  a:i  Aftlug  Int.,  oai-  wakt,  -  nt  aita  tat  i 

Prifr  *l.'od.  8eod  pnrtal  ordi  r  —  Th.-y  an-  _..<>  of  thr  ca-.: 
•teel  by  HaaT.tt  Baoa  .  rallbrblcr  Vl  orka,  XakSori,  Eaa  a. 

Lathe  Beads,  slide- Heat*,  1 

Fly  whrela.  Chuaka.  Tool,  and  appltanrr.    Any  _(u_ral<  | 
Jlodrrate  prlre.,  aeod  "o.kn 

Turninir,  Boring;, 
4a  ,  dona  !.,r  aa.at.-ur.  an  thrti  •■  ■  mat. 
ttijf.  and  (  orctnir.  to  .Ira win*  — nuj  -t. 

Models  of  all  kind*  of  Machinery  and  Meehan;  -J 

lnvnttou.  to  aratr  and  drawing.  Mvdt-iate  priir.,  fL.i  l_* 
aorknuuuhlp  — Apply  to  ttaur 

Bcrcwinir  Stock*.  Dlea,  Tapa,  rtimera,  Chaatr*. 

and  tool,  for  .prelat  purpuwra  Krad  for  prti-r  Li.1  — W.  AC  ft.i.t 
?,  Ool4.mith'.  row  ,  l.ll.T-laar,  E.C. 

Pyrotechnic  and  Tr^de  Chemicals  I>ra.;t 

prU-r  at  G.i  .Bki  aad  kaLL,'.  ;iatr  4*a*t-  .  II.  Iilarkfr-am  ruad- 


A  fcw  tltrap  —M 

Mnnroe  B«eds,  few  aeta  and  h*Jf-*eu.  Huan'.itr 

of  .topkaoba  .atap  -  R  it ,  aa  aloirr. 

Slin.  compound  Slide-Best.  *<i«are  threaded.  SB_1 

nrw.  only  it-I   (   U ..aia.oa,  a,  timiUa  alrert. Ua>.h.a.l 

For  Rale,  pair  eoneentratrd  Shears,  nearly  new, 
Via  platr,  ah.— dua.  VV.via.  Thwtn.,  Haninantr 

Violin  without  a  Soundpoit,  load  round  Uxa. 

1&.-.1U.-— PiuuLaa,  In,  Leopold  atrer  t.  Hani.  U-  r"-d,  1. 

Microscopical  Preparations,  all  hiirhly  ttair'W 

Hl.tolom.-al  iu,  l-atho)i.(l<aI  Hlldr.  Many  rarr  .p.^ui.r- 
(a  ad  doim.  »d  rw.  h 

rttaiDed  Botanical  Sections  —  Foraminifera. 
phyf.^  tnao  u,  Iriatua.,  a.  ....  ad.  duiea,  7d  <  a. h    H.,ar«  *al 
poataxr  i-atra     Two  amplra,  poat   lire,  1..  od.-l.iii.;  - 
Maarnr,  BwHoa 

Peat.  -Oaferell  and  Ron1,  aelectrj  for  ..r.-hid..  f-T  •• 

rrrenhooar  plant..  *r  ,  la  Uiji  .i  waall  u>an!ltl»a.  ITao.  - 
uppUaUoa.— Addre..,  Itbtrruf,  KiiikwimnI, 

Fretwork  Saws.-The  Celebrated  ••  Ptar  "  Blai 
Sample  dot  tr^  f.-r  >  .Utapa  —  tt.aora  Itu—  ,  ^^ttl- 

"  CasselTs  Technical  Educator."  *«*47_* 

untreind,  nrw,  Ida.  l«r,at  baiaain,  toil  dua.1,1-.  — "  C.|»  a.  - 
Mi.hau.ra  lu.titutr,  lluiala. 

Capital  nenaure  Boat.  3Sft  ,  Han  4fl.  ( 

fa.tuu.-d,  Li.—  U.  li  ,  hptulbru,  l>on.a.t«r 

Hon.  centre  bn.rU-trear.al  Lathe, 
•ildr  r«-»t.    Wood  u-,1. Ir  -n  plated.  -I tc  0.rCiI  »t. 
laa  order,  tll.-M  II  ,  "prwlbro,  Lh«u.a.5.r. 
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HOME  CHIPS. -  VII. 

(Concluded  from  page  420.)  , 

I HAVE  given  a  sketch  of  such  a  summer- 
house  us  I  have  described  in  its  com- 
pleted state.  I  made  it  in  sepia,  but  no 
doubt  the  engraver  will  duly  translate  it. 
It  will  be  seen  that  I  have  left  open  part  uf 
the  two  aide  spaces,  which  are  boarded  only 
half-way  up ;  and  this  is  the  better  plan, 
unless  the  house  is  in  an  exposed  situation. 
The  boards  I  have  purposely  drawn  not 
meeting  at  their  extremities,  in  order  to 
show  the  effect  of  nailing  them  so  as  to  leave 


presented  it  in  the  sketch,  but  the  open 
windows  should  have  a  flat  sill  nailed  on 
above  the  hist  board,  to  conceal  its  edge,  and 
give  a  finish  to  the  work,  With  respect  to 
the  floor,  the  easiest  kind  perhaps  to  moke 
is  asphalte — a  layer  of  pebbles  first  of  all,  or 
coarse  gravel,  covered  with  finer  stuff,  satu- 
rated with  hot  tar,  and  evenly  spread.  Over 
this,  while  the  tar  is  still  soft  {add  more  if 
needed),  sift  fine  gravel  or  send.  Tikis 
makes  a  splendid  floor,  always  dry  ,  and  I 
may  odd,  makes  the  best  of  garden-paths, 
for  no  weed  will  ever  grow  in  it,  and  it  will 
be  always  dry.  and,  when  worn,  is  easy  to 
patch  or  renew.  Cinder-dust  or  coarse 
ushes  will  also  answer  if  gravel  is  expensive. 
Let  the  floor  of  the  summer-house  be  raised 
about  three  inches,  and  edge  it  in  the  door- 
way with  a  row  of  short  piles  of  fir,  to  form 
a  step,  and  protect  the  edge  of  the  osphalte 
front  chipping.    If  a  wooden  floor  is  pre- 


districts  of  the  Eastern  Counties,  heather  is 
almost  unknown,  and  even  furze  or  gorse 
lives  despondingly,  and  rbododcudrous,  so 
peculiarly  suited  to  embower  a  summer- 
house,  and  which,  in  suitable  soil  and 
climate,  attain  a  height  of  loft,  and  upwards: 
no  persuasion  will  cause  to  prosper,  and 
Scotch  fir,  too,  is  nowhere. 

I  will  now  go  on  to  speak  of  bicycle- 
sheds  and  similar  structures  in  which 
sawn  stuff  is  alone  used.  The  material 
for  the  framework  of  such  buildings 
us  these  is  called  quartering,  and  is  in 
section  .'tin.  square,  as  it  is  sawn  out 
of  plankwood  Kin.  thick.  But  of  course  for 
sills  or  corner  posts,  or  wall -plates  where 
Kin.  would  not  be  wide  enough  ;  sawn  stuff 
4  by  3  or  5  or  6  by  3  am  bo  cut  out  of  the 
same  plank  wood.  A  deal,  as  it  is  technically 
called,  is  lift,  to  20ft.  long,  3  in.  thick, 
and  'Jin.  to  II in.,  or  sometimes  lain,  wide 


exposed  the  greater  part  of  the  upright  posts. 
This  can  be  done  by  nailing  on  a  fillet  to 
each  post,  for  the  boards  to  rest  against, 
and  skew -nailing  them  into  the  posts. 
Fillets  an  inch  square  in  section  will 
do  for  this,  as  the  nails  are  not  driven 
into  them  ;  otherwise  they  must  be  some- 
what larger.  The  boards  con  be  put  on 
without  any  such  fillet  if  attached  to  the 
posts  at  any  point  outside  tho  diameter  or 
axial  line ;  but  tho  posts  must  be  trimmed 
to  a  true  surface,  and  each  end  of  the  boards 
bevelled  to  fit  nicely.  It  is,  however,  diffi- 
cult to  nail  them  on  in  a  neat  manner, 
because  driving  the  nails  will,  here  and 
there,  force  a  board  further  in  than  its 
neighbour  for  wont  of  an  efficient  support 
at  tho  buck.  A  fillet  put  on  truly  will 
insure  each  board  lying  flush  and  even 
with  that  above  ana  below  it.  If  it  is 
preferred  to  give  an  entirely  rustic  appear- 
ance to  the  summer-house,  the  front  boards 
ought  to  be  sawn  outside  slabs  of  Scotch  fir, 
the  posts  being  of  the  same.  I  have  not  re- 
VOU  XXXVI.— HO.  931. 


ferred,  it  can  be  wholly  made  of  such  short 
piles,  a  foot  long,  driven  nine  inches ;  or  of 
sleepers  of  fir,  sawn  lengthwise,  with  inch 
board  nailed  on.  But  I  think  osphalte  is 
easiest  to  lay  down,  and  quite  as  effective 
The  prettiest  and  withal  warmest  summer' 
houses,  framed  as  before  as  regards  the  main 
timbers,  are  only  attainable  in  regions  of 
heather  and  moss.  In  Dorsetshire,  in  goad 
old  days  of  large  open  commons,  where  snipe 
abounded,  and  countless  rabbits  burrowed 
in  the  sand,  these  summer-houses  were  wont 
to  be  built.  After  the  frame  was  put  up, 
wattled  hurdles  were  fitted,  or  some  rough 
bars  nailed  on,  and  heather  was  then  tied 
on,  both  outside  and  in,  much  as  thatch  is 
secured,  and  the  roof  was  not  un- 
frequently  made  of  the  same  material. 
Sometimes,  for  appearance  sake,  the 
wholo  inside  was  lined  with  moss ; 
but  this,  after  a  while,  fell  to  pieces,  and  is 
not  desirable.  The  heather,  rich  in  colour, 
gave  such  a  warm  appearance  as  no  other 
material  could.    But  acre  in  the  cold  clay 


Plonks  and  boards  are  thinner  stuff.  The 
Din.  deal  cuts  into  three  pieces  of  3  by  3 
quartering.  On  a  cold,  frosty  morning, 
using  a  rip-saw  or  even  a  newly-sharpened 
hana-saw,  it  is  no  such  terrible  job  to  saw 
up  a  deal.  Still,  it  costs  hardly  more  to 
huve  it  sawn  at  the  pit  or  saw-mill,  and  the 
better  plan  is  to  calculate  as  nearly  as 
possible  how  many  feet  will  be  needed,  and 
to  buy  all  the  quartering  and  board  ready 
prepared,  I  may  mention  here  that  a 
quantity  of  nicely -planed  tongued  and 
grooved,  or  rebated  board,  is  imported  both 
from  Norway  and  America,  saving,  amongst 
other  advantages,  the  labour  of  planing,  a 
saving  most  amateurs  will  be  ready  to  pay 
for.  If  it  comos  to  buying  stuff  ut  a 
village  carpenter's,  all  work  of  Home  Chips 
will  lie  costly  ;  much  more  so  thun  material 
bought  in  quantity  at  a  large  timber- 
yard.  The  difference  in  cost  will  often 
be  sufficient  to  pay  carriage  by  rail. 
The  sketch  is  of  such  a  bicycle  or  tricyele- 
bouse  aa  asked  for,  or  it  will  do  as  well  for 
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of  simple,  but  slightly  oraa- 
icter.  There  will,  of  course, 
bo  a*  bofore,  tho  main  post*  at  the  angles ; 
but  those  are  now  to  bo  of  squared  stuff. 
4  in.  each  way.  These  are  not  to  be  driven 
or  sunk  into  the  ground,  but  mortised  into 
a  sill  resting  on  one  or  two  courses  of  brick, 
to  keep  it  clear  of  tho  damp  earth.  This 
sill  may  be  4 in.  wide  and  3m.  thick,  the 
width  being  that  of  a  brick  laid  flat.  The 
corner*  will  be  joined  by  half -lap,  as  shown 
at  A,  tho  tenon  of  the  upright  fitting  into 
at  B.  The  door-post*  and  similar  inter- 
mediate ones  are  to  be  tenoned  into  the  sill 
in  the  same  manner,  but  need  not  bo  of  such 
large  scantling :  3in.  by  3in.  will  suffice. 
But  in  Hotting  out  the  mortises  for  these, 
care  must  be  taken  that  the  outside  face  of 
each  smaller  post  is  flush  with  that  of  the 
large,  ones,  as  the  boards  have  to  be  nailed 
to  both.  If  this  is  not  done,  it  will 
become  necessary  to  nail  on  a  strip  to 
each  small  post  subsequently,  and  in  that 
eaao  it  is  plain  that  a  -tin.  post  might 
as  well  have  been  used.  There  is  no 
reason  against  this  size,  or  4in.  by  3in.,  but 
tho  other  will  do  as  well.  Each  post  should 
be  tenoned  at  the  top  as  well  as  at  bottom, 
to  receive  the  wall-plates,  which  will  be 
precisely  similar  to  tho  sill  below,  only  stuff 
KB.  thick  will  suffice.  It  will  be  as  well  to 
mark  this  and  the  sill  at  the  same  time,  to 
iitsuro  perfect  similarity  in  the  position  of 
the  several  mortises. 

K  shows  part  of  tho  framework  and 
diagonal  braces,  which  are  essential  to  keep 
the  building  stiff  and  unyielding.  L  is  part 
of  the  top  frame,  consisting  of  the  wall- 
plate*,  a,  corresponding  to  tho  front  plato 
at  K  similarly  lettered.  Tho  cross-piece,  b, 
is  mot  merely  a  tie  beam,  but  is  intended 
to  support  an  upright  post  seen  at  6  of  M. 
This  post  is  again  seen  at  N,  where  the 
ridge  polo  is  notched  into  it.  There  is  a 
similar  one  at  both  ends,  and  they  stand  at 
m  of  the  summer  house  where  tho  angle 
timbers  of  the  hipped  roof  meet,  of 
which  a,  of  M,  is  one.  A  hipped 
roof  is  not  quite  so  easy  to  set  up 
as  a  gable  end.  but  this  is  the  boat  "way 
to  accomplish  it.  The  cross  timbers  b  of  L 
may  bo  merely  notched  down  on  tho  longitu- 
*  wall  plates  or  tenoned  into  them.  The 
"jdoauso  it  does  not  necessitate, 
haing  put  together  at  once. 
•  of  wusk  will  then  bo  :— 1.  Fit  the 
tfaa  brickwork.  2,  Set  op  the 
upright  corner-posts  and  intermediate  ones. 
!J.  Put  on  the  wall-plates,  and  peg  all  to- 
gether with  oak  trenails.  4.  Nail  on  the 
diagonal  ties  so  as  to  complete  the  framing, 
which  will  then  be  quite  firm,  and  without 
sliake.  6.  Notch-on  the  two  cross  timbers 
with  central  mortises,  and  nail  them  securely. 
t>.  Siit  up  the  uprights  with  notched  ends ; 
and,  7,  in  these  notches  lay  edgewise  the 
ridgo-piece,  ljin.  thick,  and  -tin.  wide,  and 
pin  it  through,  allowing  about  4in.  of  it  to 
project  at  each  end.  Then  fit  and  nail  to  the 
ridge  in  the  angle  made  by  the  ridge-piece 
and  its  post,  the  corner  rafters,  notching 
their  lower  ends  nicely  upon  the  wall-plate. 
Tho  posts  will  then  stand  perpendicular,  and 
the  building  will  ut  once  look  workmanlike. 
Confidence  and  pleasure  in  the  work  will  be 
the  natural  result,  and  tend  more  than  any- 
thing elan  to  its  satisfactory  termination. 
There  will  bo  no  great  difflcidty  with  the 
rafters  nor  with  tho  boarding.  Tho  roof- 
boards  must  be  what  are  known  as  feuther- 
odgod,  so  as  to  overlap  properly ;  but  the 
front  and  sides  should  bo  tilled  in  with  Jin. 
biard,  tongued,  grooved,  and  planed  on  one 
side,  and  this  will  look  best  if  it  is  laid  on 
diagonally,  as  shown.  Cut  tho  boards  so  as 
to  leave  about  lin.  of  the  upright  comer- 
posts  uncovered,  thus  forming  an  angular 
reooss,  to  which  afterwards  nail  fillets  to 
hide  the  ends  of  the  boards,  or  else  nail 
on  strips,  to  which  the  boards  can  be 
attached,    so    as    to    bring    them  level 


with  the  outsidos  of  the  corner-post*,  and, 
as  the  latter  are  not  planed,  it  will  then  be 
well  to  nail  on  moulded  fillets,  or  a  bit  of 
round  beading  to  give  a  finish  to  these 
parts.  At  X,  as  shown  on  a  larger  scale,  a. 
the  corner-post  in  cross  section  on  plan ;  b, 
the  fillet  to  which  the  board  will  be  nailed  ; 
c,  tho  boards ;  d ,  an  outer  fillet  with  bevelled 
edges,  nicely  planed  to  put  a  finish  to  tho 
work.  This  will  bo  a  very  easy  method, 
and  will  look  well  when  dono.  The  door- 
way is  4ft.  wide,  admitting  easily  a  large 
double  tricycle.  The  doors,  of  the  same 
stuff  as  the  rest  of  the  boarded  part,  aro 
mode  with  lodgers  at  tho  bock  in  the 
ordinary  way,  and  call  for  no  special 
notice.  Hook  and  rider  hinges  aro  stronger  ; 
but  ordinary  stout  T- hinges  will  look  the 
best,  and  will  last,  probably,  longer  than 
the  house  itself.  Q.  J.  L. 


CONTROLLED  COMBUSTION. 

Pthe  "  Scientific  News,"  on  page  181, 
we  mentioned  that  Mr.  Mallett  had, 
according  to  a  newspaper  paragraph,  in- 
vented a  method  of  dispensing  with  "  all 
chimneys,  and  the  prevention  of  any  smoke 
whatever,"  and  at  the  same  time  stated  the 
fact  that  tho  Control  Combustion  Company 
of  New  Jersey  were  prepared  to  apply  Mr. 
Mallett's  system  to  locomotive,  marine,  and 
stationary  boilers.  Steam-engine,  furnaces 
are  unfortunately  not  tho  real  offenders,  in 
the  case  of  London  at  least,  and  the  system 
is  scarcely  applicable  to  domestic  chimneys, 
at  all  events  as  at  present  arranged ;  but  in 
view  of  the  Bradford  disaster,  and  tho  ex- 
pense of  erecting  lofty  shafts,  it  may  be  of 
advantage  if  we  describe  the  system  pro- 
posed by  Mr.  E.  J.  Mallett,  jun.,  in  a  paper 
read  at  a  recent  meeting  of  tho  Franklin 
Institute.  Without  some  device  for  draw- 
ing or  propelling  air  through  a  furnace,  it 
would  be  impossible  to  consume  the  required 
quantity  of  fuel  to  convert  water  into  steam 
in  such  volume  as  is  needed  by  an  engine, 
and  tho  simplest  device  is  obviously  a  tall 
chimney.  As  we  have  recently  explained 
this  part  of  the  subject  (sue  p.  373)  wu  shall 
take  it  for  granted  that  every  reader  under- 
stands that  tall  shafts  are  built  primarily  to 
create  a  draught,  and  secondarily  to  carry 
tho  vapours  high  up  into  the  atmosphere  ; 
but  we  may  as  well  repeat  that  they  ore 
not  altogether  economical,  and  hint  that 
it  is  possible  they  mav  bo  dispensed  with. 
According  to  Mr.  Mallett.  the  actual  loss  of 
heat  varies  with  the  rate  of  combustion ;  but 
may  amount  to  as  much  as  3.5  per  cent., 
caused  in  four  ways— { 1 )  by  tho  large  volume 
of  air  entering  the  furnace,  which  has  to  be 
heated  to  get  rid  of  it ;  (2)  by  the  unburnt 
hydrogen  and  hydrocarbons  distillod  from 
the  coal  and  passing  away  unutilised ;  (3)  by 
the  furnace  being  asphyxiated,  as  it  were, 
owing  to  the  admission  of  too  littlo  air  where 
it  is  most  required;  and  (1)  by  all  tho  air 
necessary  entering  through  the  ashpit.  Mr. 
Mallett,  indeed,  specifies  13  different  "fuel 
losses,"  as  he  calls  them ;  but  they  are  all 
really  connected  with  one  of  two  causes : 
the  escape  of  unutilised  combustible  gases, 
ami  the  manner  and  quantity  of  the  air 
supply  —  if  we  except  his  twelfth  cause, 
which  is  the  accession  of  steam  to  the  com- 
bustion furnace.  He,  however,  gives  us,  as 
an  explanation  of  the  principle  of  his  system 
of  controlled  combustion,  12  "experimental 
principles,"  as  he  calls  them,  tho  most  im- 
portant of  which  are — ( 1 )  hydrocarbon  fuel 
tends  to  burn  with  less  carbonic  oxide  and 
smoke,  proportionately  as  its  environing 
atmosphere  diminishes  intension;  (2)  hydro- 
carbon fuel  tends  to  evolve  carbonic  oxide 
and  smoke,  if  burned  in  a  furnace,  until  tho 
temperature  of  the  fuel  reaches  a  certain 
elevation;  (3)  the  tension  of  fuel  gases  within 
a  furnace  is  never  less  than  that  produced 
by  the  burning  of  the  fuel  itself  by  natural 
draughts,  and  is  never  sufficiently  low,  when 


compared  with  the  rate  of  combustion,  to 
prevent  tho  origination  of  smoke ;  (7)  hydro- 
carbon fuel,  freshly  charged  into  a  furnace, 
must  not  be  supplied  with  air  to  initiate  its 
burning  until  the  temperature  of  the  fuel 
is  sufficiently  elevated — that  is,  tho  fuel  must 
begin  to  distil  before  it  begins  to  born  ;  (12) 
to  burn  fuel  rapidly,  without  creating  a  too 
high  localised  temperature,  it  should  not  be 
supplied  with  sufficient  air  to  burn  it  at 
once  to  carbonic  acid  only,  but  considerable 
carbonic  oxide  should  be  produced  to  be 
afterwards  burned  in  the  combustion 
chamber.  There  is  little  to  be  said  about 
these  "  principles,"  except  that  No.  7  takes 
no  note  of  the  efforts  mado  to  introduce 
mechanical  stokers  with  fuel  of  such  a 
character,  and  fed  in  such  quantities,  that  it 
is  in  a  state  of  combustion  almost  directly 
it  reaches  the  furnace.  It  is,  however,  with 
the  proposed  application  of  tho  principles 
that  we  are  more  immediately  concerned, 
and  to  meet  the  conditions  of  the  first  three, 
Mr.  Mallett  adopts  the  following  devices : — 
Ho  incloses  tho  ash-pit,  but  fits  the 
door  with  openings,  which  can  bo 
closed  by  a  sliding  cover  worked  by  a 
lever,  and  at  some  convenient  place  he 
arranges  a  fan  which  continually  exhausts 
the  furnace  gases.  As,  then,  with  the  open- 
ings in  the  ash- pit  door  completely  closed, 
no  air  can  enter  the  furnace  between  tho 
bars,  fresh  fuel  cannot  burn,  but  merely 
distils  as  it  would  in  a  gas-retort.  When 
the  temperature  of  the  fuel  is  sufficiently 
raised  its  burning  is  allowed  to  begin  by  the 
admission  of  air  through  the  ash-pit,  but  as 
this  air  is  throttled,  the  atmosphere  within 
tho  fire-box  is  kept  at  a  lower  tension  than 
is  possible  with  chimney  draught.  By  this 
means  it  is  said  that  the  coal  bums  without 
originating  carbonic  oxide  and  smoke,  and 
the  demands  of  principles  1,  2,  and  7  are 
met,  which  may  be,  bnt  it  is  not  quite  clear 
how  smoke  is  prevented,  nor  how  principlo 
12  is  met,  which  demands  the  production  of 
"  considerable  carbonic  oxide.'  According 
to  Mr.  Mallett,  it  is  impossible  to  bum 
hydrocarbons  without  the  production  of 
carbonic  oxide  and  smoke  unless  more 
air  environs  and  dilutes  them  than  is  theo- 
retically necessary  for  their  combustion,  and 
that  proportionately  as  tho  density  of  the 
environing  atmosphere  decreases,  within 
limits,  so  will  the  amount  of  air  required  to 
bum  fuel  without  smoke  diminish  and  ap- 
proach nearer  to  the  amount  theoretically 
required  for  perfect  combustion.  The  ob- 
ject, then,  is  to  endow  air  with  greater 
molecular  mobility  by  reducing  its  density, 
and  to  do  that  tho  tension  of  the  air  must 
lie  lessened  in  a  greater  ratio  than  is  possiblo 
by  increasing  the  rate  of  combustion.  A 
chimney  draught,  depending  as  it  docs  upon 
the  rate  of  combustion,  can  be  increased  only 
in  a  fixed  ratio,  therefore,  Mr.  Mallett 
employs  a  suction-fan,  which,  he  says,  re- 
quires only  3  per  cent,  of  the  total  fuel 
power  to  actuate  it.  To  obtain  a  complete 
mixture  of  the  gases  from  the  fuel  with  hot 
air,  instead  of  a  bridge  the  furnace  is  i«olated 
from  the  combustion-chamber  by  a  septum, 
or  wall,  through  openings  in  which  nearly 
at  the  level  of  tho  top  of  the  firu  tho  gases  tuo 
drawn  to  meet  hot-  air  flowing  in  through 
tubular  grate-bars,  which  are  continued 
through  the  wall  to  an  iron  box,  whence  air 
is  delivered  in  fine  streams  to  mix  intimately 
with  the  hot  gases  from  tho  furnace.  The 
tubular  grate-bars  have  their  fronts  brought 
out  flush  with  the  boder-sawing,  and  are 
closed  or  opened  by  means  of  a  slide,  or 
register,  attached  to  tho  same  lever  by 
which  the  openings  in  tho  ash-pit  door  un- 
regulated. One  motion  of  this  lever  closes 
the  ash-pit  register  and  opens  that  of  tho 
grate-bars.  Thus  when  fresh  fuel  if  put  on, 
the  access  of  air  between  the  grate-bars  is 
shut  off,  while  it  is  freely  admitted  through 
them  to  meet  in  a  highly-heated  condition 
the  gases  distillod  from  tho  coal,  which  aro 
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tins  consumed  in  the  combustion-chamber. 
After  a  lapse  of  time,  depending  on  the 
quality  of  fuel,  the  registers  of  the  air-pit  are 
opened  and  the  realbumiogof  the  fuel  begins. 
It  will,  bo  seen  from  this  description  that 
the  action  of  the  exhaust-fan  is  to  create  a 
partial  vacuum  in  the  fire-box  when  the 
ash-pit  register  is  closed,  while  it  induces 
rapid  currents  of  air  through  the  hollow 
rars.  It  is  known  from  Tyndall's  experi- 
ments that  air  entirely  freed  from  moisture 
permits  of  the  passage  of  heat  rays  through 
it  without  absorbing  them,  while  air 
saturated  with  moisture  is  a  rapid  absorbent 
of  radiant  heat,  and  is  also  capable  of 
radiating  its  own  heat  in  proportion  to  its 
power  of  absorbing  it.  Mr.  Mallett  takes 
advantage  of  this  principle,  and  compels 
the  fuel  gases  before  reaching  the  fan,  but 
after  thoy  have  given  up  "  70  por  cent,"  of 
their  heat  to  the  boiler,  to  pass  through  an 
"athennous  superheater"  (really  a  feed- 
water  heater),  which  consists  of  an  air- 
tight vessel,  containing  pipes  through  which 
cold  water  flows  in  an  upward  direction. 
At  the  top  is  a  fine  water-spray,  which, 
like  the  fan,  is  worked  by  the  exhaust  steam 
from  the  engine.  The  gases  from  the  com- 
bustion -chamber,  after  passing  through  the 
tubes  or  flues  in  the  boiler,  enter  the 
athennous  superheater  at  tho  top,  where 
they  are  thoroughly  moistened,  and,  passing 
downwards  to  the  exhaust  fan,  arc  dis- 
charged comparatively  tool,  having  parted 
with  much  of  tho  heat  they  possessed  on 
leaving  the  boiler  to  tho  water  contained 
within  the  tubes.  Bo  much  heat  is  imparted 
to  the  feed  that  Mr.  Mallett  provides  a 
"separator,"  a  steam-tight  cylinder  which 
separates  the  superheated  water  into  steam 
and  boiling'  water — the  latter  being  forced 
into  the  feed-pipe  of  the  boiler,  while  the 
former  enters  the  steam-space.  The  super- 
heater is  really,  it  seems,  an  auxiliary 
generator,  "  the  pressure  of  which  is  always 
slightly  above  that  of  the  steam  boiler 
itself.,r  Without  further  details  than  wo 
have  at  present,  this  portion  of  the  arrange- 
ment cannot  bo  explained  ;  but  it  would 
appear  to  be  reallv  that  a  tubular  boiler 
heated  by  what  would  be  termed  the  chimney 
or  waste  gases,  is  made  to  supply  water 
and  steom  to  the  main  boiler.  The 
system  is  applicable  to  locomotives  in  the 
following  manner  :  A  small  engine  placed 
at  tho  front  end  of  the  smoke-box  drives 
the  fan,  which  draws  the  gust's  through  the 
Itoiler-tubes ;  the  firebox  is  divided  by  a 
wall  as  previously  explained,  and  the  grate- 
bars  are  hollow  tubes,  delivering  air  just 
behind  tho  wall,  so  that  it  mixes  intimate]  y 
with  the  gases  from  tho  coal.  No  chimney 
is  necessary,  as  tho  invisible  products  of 
combustion  are  expelled  by  the  fan  through 
an  opening  in  the  periphery  of  the  boiler- 
casing,  anil  the  exhaust  is  dispensed  with, 
thus  relieving  the  engines  or  some  back 
oiding  tho  noiso.  The 
conducted  to  the  tender 
ted  by  means  of  air  which 
id  for  heating  and  venti- 
Thc  feed  is  heated  by  the 
athennous  superheater ;  but  as  wo  supjiOBO 
few.  if  any,  locomotives  have  been  fitted 
with  the  "controlled  combustion"  system, 
details  are  wanting.  Tho  paper,  when  read, 
led  to  an  animated  discussion ;  but  it  is 
obvious  that  a  practical  trial  of  the  system 
would  teach  more  as  to  its  merits  than  any 
amount  of  discussion  ;  but  it  may  be  said 
that  if  chimney-shafts  are  to  be  dispensed 
with,  it  will  be  by  some  such  system  as  that 
j  ruposed  by  Mr.  Mallett. 


pressure,  and 
exhaust  steam 
where  it  is  cond 
is  subsequently 
lating  curs. 


SIMPLE  PKOuEsais  IN  UUAJJTITA- 
TIV£  CHEMICAL  ANALYSIS.-IV. 

Analysis  of  Iron  and  Copper  Pyrites. 

A.  "pt'I/VKRISi;  »  Knoll  portion  of  the  sample 
I      to  an  impalpable.  po«<lor,  weigh  < 


nitric  acid,  heat  gently  on  sand-bath  to  drvm-w  ; 
odd  mure  faming  nitric  acid  and  re-dry.  Moisten 
tho  residue  with  hydrochloric  acid,  add  Water, 
and  buil  gently  for  about  ton  minutes  ;  filter  and 
wash  with  boiling  water.  Dry  and  ignite  tiller 
and  contents  ;  x  60  =  per  cent,  of  ritiea. 

!!.  Make  up  tho  solution  and  washings  from  A 
to  a  measured  quantity,  mix  thoroughly,  and 
divide  into  two  equal  portions. 

<_'.  First  portion  from  B- he-it,  add  arrannnin 
in  excess,  filter  and  wash  well,  dry  ppt.,  ignite 
and  weigh  in  a  tared  porockiin  crucible  ;  .  im> 
™  iron,  as  Fe.O,  calculate  into  metallic  iron 
thus :  — 

Fe.O,  2Fo  Fe 
160  !  11S  :  !  weight  found:  x 
I  =  per  cent,  of  metallic  irou. 

IV  F.vaporate  nitrate  and  washings  from  <"  to 
about  lOUec.,  acidulate  with  hydrochlorn  m  id, 
pass  a  stream  of  dihydric  sulphide  (H.S)  through 
tho  solution  (soo  note),  till  precipitation  cease* ; 
heat  gently,  lilter  and  wash,  dry  and  igtiito  ]'|>t. 
and  weigh;  x  100;  calculate  into  m.taliic 
copper  thus : — 

CilfS  2Cu 

158-8  :  120-8  :  :  weight  found  :  x. 
X  m  per  cent .  of  metallic  copper. 

E.  filtrate  from  1). — Determine  the  lime  a*  in 
limestone;  ,  x  100  =  per  cent,  of  caicium  our> 
bonatt. 

F.  Filtrate  from  E. — Evoporate  to  dryness,  and 
determine  magnesia  exactly  as  in  Jimcstoau ,  x 
100  =  per  cent,  of  mafimiuin  carbonate. 

Q.  Take  the  second  portion  of  the  solution 
from  B,  host,  add  a  slight  ijxoess  of  ammonia, 
and  afterwards  an  excess  of  hydrochloric  acid  ; 
add  a  solution  of  barium  chloride,  boil  well,  filter 
and  wash  with  boiling  water;  drv  and  ignite 
filter  and  contents  and  weigh :  x  lOO,  calculate 
in  sulphur  :— 


The 
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stated  as  follows  :— 

I  EOS  Ftkites. 
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nary pickle-bottle  answers  the  purpose  very  well. 


Fig.  S  shows  the  arrangement.  The  gas  is  dis- 
engaged in  thu  bottle  A  by  acting  on  ferrous 
sulphide  with  dilute  sulphuric  acid.  A  few 
fragments  of  the  sulphide  are  put  into  the  brittle, 
covered  with  water,  and  a  little  sulphuric  in  td 
poured  down  the  funnel- tube  4.  Tho  gas  is 
washed  by  passing  through  water  contained  in  A, 
and  is  thereafter  conducted  into  tho  solution  to  be 
acted  ™  in  tho  beaker  r.  The  corks  and  com  c  - 
tions  must  lie  perfectly  tight. 

Estimation   of  Copper  Volumetrically  by 
Standard  Solution  of  Potassium  Cyanido. 

To  prepare  standard  solution,  dissolve  some 
pieces  of  potassium  cyanide,  20  or  .10  grams,  in 
water,  and  make  up 'to  about  half  a  htro  in  a 
stoptiered  bottle. 

\\  eigh  1  gram  of  perfectly  clean,  pure  r.,pper 
foil,  dissolve  in  dilute  nitric  acid  en  rund-bath  in 
a  beaker,   allow  excess  of  aud  to  evaporate; 


potai»iur 

i     ikelS  I 


quite 
lilac 


make  up  with  water  to  250rc.  Measure  out  % 
portions  of  60cc.  ouch  of  the  copper  solution  into 
separate  boakers,  adil  some  water  and  an  excess 
of  ammonia,  in  each  case  using  the  some  measure 
of  water  and  ammonia. 

Fill  a  Molir's  burette  from  tho  solution  of 
cyanide,  then  sotting  ono  of  the 
a*  sheet  of  white  paper,  drop  in  tho 
cyanide  solution  cautiously  with  constant  stirring, 
pausing  at  intervals  till  the  deep  blue  of  tho 
ammoniacal  solution  nssr/y  disappears.  If,  utter 
standing  at  rest  a  few  minutes,  a  slight  colour 
still  remains,  add  another  drop  or  two ;  stir  well, 
and  let  stand  once  more.  When  tho  colour  is  ( 
discharged  and  replaced  by  a  very 
tint,  observe  and  note  the  number  of  cc. 
Titrate  tho  other  two  portions  of  the 
solut  ion  in  the  same  manner.  The  mean 
results  is  then  taken  :  BUppoae  it  to  be  3000*, 
then  every  3ucc.  of  tho.  cyanide  solutiou  equals 
'2grm.  of  copper. 

Method  of  Amaa.—  Weigh  one  or  more  grams 
of  the  finely  •powdered  sample,  according  to  tho 
quantity  of  copper  it  is  supposed  to  contain,  into 
a  small  llask,  moisten  with  strong  sulphuric  acid, 
then  add  nitric  acid,  and  digest  on  sund-bulh 
for  20  minutes ;  add  a  small  quantity  of  water, 
and  Iwil  gently  for  15  minutes.  Transfer  tho 
solution  to  a  beaker  without  filtering,  add  water 
and  an  excess  of  ammonia,  using  as  near  as 
possible  the  same  quantities  as  when  standard- 
ising tho  cyanide>.  Titrate  with  cyanide  solution 
as  before.  From  the  quantity  of  cyanide  taken, 
calculate  the  percentage  of  copper  in  the  sample. 

Tho  solution  of  potassium  cyanide  doos  not 
remain  constant,  and  if  kept  for  any  length  of 
time,  must  be  titrated  before  using.  The  presence 
of  sine  interferes  seriously  with  this  process. 

Estimation  of  Iron  Volumetrically  by 
Standard  Solution  of  Potassium  Bi- 
chromate. 

Prepare  a  standard  solution  of  potassium  bich- 
romate by  dissolving  4-92  grams  of  the  pure  salt 
in  water  and  diluting  to*  ono  litre,  lee.  of  this 
solution  —  -0055  gram  of  iron. 

Prepare  also  a  solution  of  potassium  fcrri- 
cyanide— about  I  of  tho  salt  to  4<>  of  water. 
"  Method  of  Aitag, — Weigh  one  gram  of  the 
finely-powdered  substance  into  a  small  flask,  add 
hydrochloric  acid  and  water,  digest  on  xind-batli 
lor  about  lb  minutes.  If  the  iron  is  not  wholly 
prusent  in  tho  dyad  state,  it  must  Is-  reduced  by 
means  of  small  pieces  of  pure  rinc  added  cau- 
tiously to  tho  solution;  when  it  becomes  nearly 
colourless  tho  reduction  is  complete.  Transfer 
thu  liquid  to  a  porcelain  basin,  rinse  out  flask 
thoroughly,  and  observe  that  there  arc;  no  floating 
particles  of  rinc  left  undissolved.  Fill  a  Molir's 
burette  with  standard  bichromate  solution,  place 
basin  underneath,  and  run  in  solution  from 
burette  with  constant  stirring.  When  the  fluid 
begins  to  assume  a  green  colour,  take  out  a  drop 
from  time  to  time  on  the  point  of  stimng-rod, 
and  bring  it  in  contact  with  a  small  drop  of  tho 
potassium  forricyanido,  several  of  which  have 
been  previously  spread  on  u  white  plate.  When 
a  blue  colour  ceases  to  bo  produced  the  operation 
is  ended.  The  number  of  cc.  of  the  bichromate 
solution  required  x  -0050  •=  amount  of  iron  in 
one  gram  of  sample. 

Analysis  of  Soldor. 

A.  Weigh  1  gram  of  tho  solder  prcvioudy 
cut  in  Bmall  piece*.  Treat  with  a  mixture  of  equal 
part*  of  strong  nitric  acid  and  water,  heat  on  sand- 
loth  and  evaporate  very  carefully  to  dryness ; 
add  water  boil  and  filter,  wash,  drv  and  ignite 
lilter  and  contents,  weigh ;  calculate  into  mo- 
tallic  tinthus  t- 

1M  !  l  is  :  :  weight  found  :  *  ■  Metallic  Tm. 

B.  Filtrate  froTii  A,  evaporate  to  small  bidk, 
allow  to  rool,  mix  the  solution  with  sul- 
phuric acid  in  slight  excess,  and  add  to  tho 
mixture  twice  its  volumoof  alcohol;  allow  to  settle 
filte  r,  wash  precipitate  with  alcohol,  dry,  detach 
as  completely  as  possible  from  paper  into  a 
pori  (  lain  crucible,  add  filter  ash,  ignite  and 
weigh,  calculate  into  1 

PbSOi  Pb 
3<»3  :  207  :  :  weight 

Eclimation  of  Potassium  — Analysis  of 
Pearl -Ash. 

A  Preparation  of  platinum  tetrachloride  solu- 
tion : — Weigh  6  grams  of  scrap  platinum,  which 
hii  boon  prcviouslv  tailed  in  hydrochloric  acid, 
and   subsequently'  washed    with  water, 


x      metallic  lead. 


and 
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dried,  into  n  flask ;  cover  the  platinum  with 
hydrochloric  acid  and  half  the  quantity  of  nitric 
acid,  evai*>rat«  to  dryness  on  tho  sand-bath,  add 
mure  hydrochloric  acid,  evaporate  again  to  dry- 
ness, moisten  tho  residue  with  hydrochloric  acid, 
add  water,  and  boil;  filter  the  solution,  and 
make  up  to  llocc.  with  water. 

B.  Weigh  -Sgram  of  pearl-ash  into  a  beaker, 
dissolve  in  about  15cc.  of  water,  and  filter ; 
wash  thoroughly  ;  then,  to  the  filtrate  and  wash- 
ings in  a  porcelain  basin,  add  a  alight  exoMi  of 
hydrochloric  acid  ;  heat  the  basin  on  the  sand- 
bath  till  all  tho  carbonic  acid  is  expelled ;  add 
i.'tor.  of  the  platinum  solution,  and  evaporate 
nearly  to  dryness.  While  still  warm,  pour  over 
the  pasty  residue  about  25cc.  of  alcohol,  cover 
the  bum  with  a  glass  plate,  and  let  stand  for 
half  an  hour:  filter  through  a  filter  which  has 
Isvn  dried  in  the  water-bath  and  weighed  ;  wash 
witli  aloohol  till  washings  nre  quite  colourless. 
Dry  filter  and  contents  in  water-bath  for  an  hour 
mid  weigh  :  deduct  weight  of  filter,  x  200  and 
calculate  into  K.CO    thus - 

KjItCU  K,CO, 

4SS-4I3  :  138  20  : :  weight  found  :  x 
r  m  per  cent,  of  pottttium  carbonate. 

('■  Weigh  4  grams  of  tho  powdered  ash  into 
a  weighed  crucible,  heat  for  half  an  hour  over 
the  reduced  flame  of  a  roae-bumer,  reweigh ;  the 
low*  in  weight  x  23  =  per  cent,  of  mutitmr. 

1).  Dissolve  tho  dried    ash  from  C  in  hot 
water,  filter,  and  wash ;  dry,  bum,  and  weigh, 
x  25  =  per  cent,  of  tnvtluiU  matlrr. 
Uoud  pearlaah  contains  about  95  per  cent,  of 


Occultations  of  ,and  a  noar  approach  to}  Fixed  Stars  by  the  Moon. 


c  J5 


Name  of 
Star. 


DUappoar- 


l.i 
16 
19 
It 
20 
20 
25 


H.A.C.  1563 
v*  Orionis 
B.A.C.  2872 
A1  Cancri 
A*  Cancri 


v  Virginia 
B.A.C.  4259 


h.  m. 
10  5  p.m 
5  59  „ 
5  30  „ 
til  61  „ 

1  53  a.m. 
9  6  p.m. J 

2  20  a.m.! 
2  27  „\ 


Moon's 


Dark 
Dark 
Dark 
N.N.E. 
Dark 
Dark 
Bright 
Bright 


107 
139 
106 
158 
95 
56 
78 
74 


143 
109 

66 
175 
130 
29 
78 
76 


Reappear- 


Moon's 


I 


h.m. 

11  10  p.m. 
6  49  „ 
6  29  „ 

2  63  a.m. 
10  23  p.m. 

3  40  a.m. 
3«  „ 


Bright 
Bright 
Bright 

Bright 
Bright 
Dark 
Dark 


•  Id 

247  288 

220  200 

230  !  191 


222 
259 
230 
235 


260 
246 
246 
251 


t  A 


place  t  for  tho  observer.  His 
10  about  tho  timo  of  hi»  cont 
to  7  4  by  the  end  of  February. 


which  i* 


ASTRONOMICAL  NOTES  FOR 
FEBRUARY,  1883. 


l 
•i 

11 

ic 

21 

2lN 


At  Greenwich  Mean  Noon. 


Bight  Deeli 


m.s.  p.m 
|]  48-63 

14  18-50  , 
II  2H  3  t 
14  18-61  L. 
18  50  66  ,,  -22 

13  6-53  .J22 


a 

13  17 
26  15 
18jl4 
61  12 


'lime. 


t". 
37 
1 

20 

6il0  34 
8  43 


a, 

U-l 


Right 
Ascension. 

Declination 
South. 

Souths. 

h.  m. 

h.  m. 

I 

21  31-6 

11  37*1 

0  46-1  p.m. 

6 

2 1  4-4 

12    49  1 

0    4  9  „ 

11 

20    49  1 

14  113 

11  24-4  a.m. 

16 

20    39  1 

15    42  5 

10  54-7  „ 

21 

20    41  4 

16  39-2 

10  37-4  ,. 

26 

20    53  2 

16  66-2 

10  29-5  „ 

The  path  indicated  above  carries  the  planet 
from  Aquarius  into  Capricomus,  through  a  region 
in  which  there  are  nothing  but  small  stars.  Mer- 
curv  will  bo  in  conjunction  with  Mars  at  Noon 
on  the  lath. 

Venus 

Is  a  Mnrning  Star  during  the  entire  month,  and, 
low  down  as  (die  i»,  is  a  splendid  object  before 
■uriae.  She  attains  her  greatest  elongation 
West  !'46"'  45')  at  6  a.m.  on  the  16th.  Her 
angular  diameter  stcadilv  diminishes  from  29  4 
on  'February  1st  to  1 16  'by  the  28th. 


m. 

3.1;  20  45 

33  21    6  7'04l 

54|21  24  49*1 

29  21  41  32-58 

11  22    4  15-35 

iO  22  23  5811 


The  Method  of  finding  the  Sidereal  Time  ut 
Mean  Noon  for  any  other  station  will  be  found 

on  p,  373. 

Solar  Aativity  continues,  and  its  well-known 
indications  are 'perceptible  at  freqm-nt  intervals 
on  the  Sun's  disc.  At  tho  end  of  the  month  the 
Zodiacal  Light  may  be  looked  for  in  the  W.S.W. 

The  Moon 

Is  New  at  fih.  10-lm.  p.m.  on  February  7lh, 
•liters  bar  First  Quarter  ut  9h.  65m.  a.m.  on  the 
llth,  and  will  1*  Full  181  minute*  after  mid- 
night  on  the  21st. 


^  Bight 

Declination 
South. 

h.  m. 

h.  m. 

1 

17  44-6 

19  4:6 

8  59-7  a.m. 

6 

18  3-8 

19    26  5 

1  69-2  „ 

11 

18  24  1 

19    41  1 

8  69-8  „ 

16 

18  45-2 

19  46-4 

9    11  ., 

.'1 

19  70 

19  410 

9    3-2  „ 

26 

19  29-3 

19  23-8 

9    6-8  „ 

Starting  from  Serpens,  Venus  will  thus  travel 
through  a  considerable  part  of  Sagittarius  during 
February.  She  wiU  be  conjunction  with  x  Sagit- 
tarii  il»' JO'  North  of  it)  at  10  a.m.  on  tho  28th. 


tt  invisible. 


D«y  of 

Mouth. 

Moon's  Age 
at  Noon. 

South*. 

Days. 

h.  B. 

1 

23-3 

6  318a.m. 

fi- 

28 3 

10    58-7  „ 

ll 

3-7 

3    30-8  p.m. 

16 

8-7 

8     50  „ 

21 

1-1  7 

12     6-6  ,, 

26 

18'7 

2    5b-4  a.m. 

Tho  Moon  will  bo  in  conjunction  witli  Venus 
at  6  a.m.  on  the  4th  ;  with  Mars  at  7  p.m.  on  the 
(Ith  ;  with  Mercury  at  1  o'clock  in  the  afternoon 
on  the  7th  ;  with  Saturn  at  1  a.m.  on  tho  14th  , 
mid  with  Jupiter  at  8  a.m.  on  the  16th. 

Mercury 

Is  an  Kvening  Star  (in  the  sense  of  southing 
after  the  Sum  until  tho  5th,  at  11  o'clock  at 
night  of  which  day  he  comes  into  inferior  con - 

niction  with  the  Sun,  and  subsequently  rises 
ore  him.    He  has  considerable  and  increasing 
■  n,  and  is  by  no 


Is  now  in  a  favourable 

who  may  care  to 
magnitude  Star, 
days  if 


rable  position  for  the  obs 
regard  a  seemingly  small  6th 
Her  position  at  intervals  of  10 


Bight 
=  S  Ascension. 


Declination 
North. 


11 
211 


h.  m. 
10  34-6 
10  25-4 


18 
19 


36-3 


•8  a.m. 
■  1  p.m. 


Her  nslh  lies  in  that  very  blank  region  to  the 
S.E.  of  ■(  Leoni*. 

Jupiter 

Is  an.Evening  Star,  and  is  still  tho  loading  object 
in  the  ni»rht  sky;  but  he  is  approaching  the 
W<-st,  and  although,  on  account  of  his  great 
North  Declination,  he  does  not  sot  until  3  or  4 
o'clock  in  the  morning,  he  should  be  looked  at 
as  soon  after  dark  as  possible  to  bo  observed  to 
the  greatest  advantage.    His  ' 


slowly  to 


41-2"  at 
to  38  at  the  end  of  it. 


^JUght 

Declination 
North. 

Souths. 

h.  m. 

h.  m. 

1 

5  23-7 

22  57-2 

8    36  9  p.m. 

6 

5  22-9 

22  67  3 

8    16-5  „ 

11 

6  22-6 

22  67-8 

7    66  4  „ 

16 

5  22-4 

22  58-6 

7    36-6  „ 

21 

5  22-7 

22  59-6 

7    17-3  ,. 

26 

5  23-4 

23  10 

6   68-3  „ 

Hence  Jupiter  will  remain 
to  the  north-west  of  J  Tauri. 

Saturn 

Is  an  Kvening  Star,  and  the  observations'  which 
we  have  made  with  reference  to  observing  Jupiter 
early  apply  with  increased  force  to  him,  as  hs 
now  souths'  and  sets  considerably  sooner  than  the 
giant  planet  ;  in  fact,  after  this  month  he  will 
approach  the  West  so  rapidly  that  we  shall  cease 
to  furnish  an  ephemeris  of  him  until  his  return 
in  the  early  autumn.  His  diameter  very  slowly 
decreases  from  16'6  '  on  tho  1st  of  the  month  to 
16-8  by  the  end  of  it.  No  perceptible  change 
has  taken  place  in  tho  opening  of  hi*  ring 
system.  He  will  be  in  (so-called)  quadrature 
with  the  Sun  at  4  p.m.  on  tho  8th. 

°  *j  j  Right 
^?'j>  Ascension 


This  path  lies  wholly  in  tho  blank  region  to 
tho  south  of  c  Arietis. 

Uranus) 

Is  a  Morning  Star,  in  so  far  that  he  does  not 
south  until  nearly  3  a.m.  at  the  beginning  of 
February,  and  about  1  o'clock  in  the  morning  at 
the  end  of  it.  Inasmuch,  though,  as  he  rises  about 
8h.  29m.  p.m.,  at  the  former  date,  and  about  6h. 
45m.  p.m.  at  tho  latter  one,  it  will  be  seen  that 
he  is  fairly  well  placed  for  the  observer  daring  > 
good  part  of  tho  working  hours  of  the  night. 
His  angular  diameter  remains  at  4'  during  the 
entire  month. 


Dav  of 
Month. 

Right 
Ascension. 

Declination 
North. 

Souths. 

h.  m. 

s 

34-8 

h. 

m. 

1 

11  34-9 

3 

2 

61-0  a.m. 

6 

11  34-4 

3 

38-6 

2 

30-8  ,. 

11 

11  33-8 

3 

42-7 

2 

10-6  „ 

16 

11  331 

3 

472 

1 

50-2  ,. 

21 

11  32-4 

3 

61-9 

1 

29-8  ,. 

26 

11  31-6 

3 

56-7 

1 

9-4  H 

The  retrograde  path  indicated  by  the  above 
ephemeris  carries  Uranus,  roughly  apeakinc. 
along  the  Ecliptic  towards  that  wido  double  »Ur 

T  T 
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Jupitor'e  Satellite.. 
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Ec  Eclipse  ;  Oc  Oecultntion  ;  Tr  Transit  of  Satellite  ;  Sh  Transit  of  Shadow  ;  O  Diss 
R  Reappearance ,  1  Ingress  :  E  Egress.    The  printing  of  a  phenomenon  in  ttaltts  indicate*  that 
•»»  vuobiUty  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight  or  by  Jupiter-*  proximity 
to  'u 


la  now  approaching  the  Wert  no  rapidly  that,  in 
the  com*)  of  another  month,  he  will  be  lost  in 
the  Son's  raya.  Henco  ho  should  be  looked  for 
as  soon  after  dark  as  possible.  He  will  1k> 
in  quadrature  with  the  Sun  at  4  a.m.  on  the  6th. 


Are  rare  in  February, 
which  to  look  out  for 
19th. 


The  most  likely  date*  on 
are  the  10th  and  the 


12  34  24  44  „ 
the  Oreenwich 

Icon  Time  of  Transit  of  either  of  the  Stars  in 
th«  above  List  on  any  other  night  in  February, 
as  also  that  of  finding  the  Ixical  Instant  of  its 
Southing  at  any  other  station,  will  be  found  at 


SOME  NEW  DOUBLE  STARS,- 

T  they  aro°ooutiecl«l  with  each  other,  and 
therefore  are  both  about  the  same  distance  away 
from  us,  or  there  is  no  connection  between  them, 
and  so  one  is  a  great  deal  nearer  to  us  than  the 
other.  Now,  we  have  no  xoeau9  of  determining 
whether  a  double  star  belongs  to  the  first  class  or 
to  the  second  class,  except  by  observations  carried 
through  a  number  of  years.  How  are  the  obser- 
by  measurements  of  position,  and 


by  determinations  of  dUtanoe.  First,  as  regants 
the  measurements  of  position.  The  field  of  view 
of  an  eyepiece  is  circular,  and  wo  may  consider  it 
as  a  circle,  and  consequently  divided  into  360 
degrees.  Now,  if  a  star  passes  through  the  field  of 
view,  a  line  at  right-angles  to  its  movement  will 
giro  us  the  N.  and  S.  point*  of  the  circle.  Position - 
angles  are  measured  from  the  N.  round  by  the  E., 
through  the  360  degrees.  The  astronomical  tele- 
scope inverts,  and,  hence,  the  bottom  of  the  field 
of  view,  instead  of  being  8.,  is  N .,  and  the  apparent 
W.  side  is  really  E.,  and  so  on.  So,  then, 
position-angles  axe  reckoned  from  the  bottom  of 
the  field  of  view.  Suppose,  then,  we  have  two 
stars  in  the  same  held  of  view,  close  enough  to  lead 
us  to  believe  that  there  is  some  connection  between 
them ;  let  us  first  find  out  what  is  the  angle 
between  a  line  joining  them  and  a  line  drawn  from 
the  biggest  star  to  the  N.,  or  bottom  of  the  field. 
That  angle  is  called  the  "position-angle"  of  the 
double  star.  Now,  if  it  happens  that  one  of  these 
•tars  revolves  round  the  other,  one  of  two  things 
will  occur :  either  that  our  lino  of  sight  is  at  right- 
auglos  to  the  plane  of  the  orbit,  or  that  the  orbit  is 
inclined  to  the  line  of  sight.  In  the  first  case,  the 
one  star  will  change  its  position-angle  year  after 
year,  until  it  has  completed  its  circle,  keeping 
almost  the  same  distance  from  the  other  star.  In 
the  second  case,  the  distance  between  the  two  stars, 
as  well  as  the  position-iuigle,  will  alter.  If,  how- 
ever, the  plane  of  the  orbit  is  parallel  with  the  tine 
of  sight,  the  distance  alone  will  alter,  and  the  com- 
panion star  will,  at  one  time,  appear  ou  one  side  of 
the  big  star,  and,  after  a  certain  period,  will  be 
found  on  the  other  side  the  star.  S>  that  the 
position-angle  is  not  sufficient ;  but  we  must  know 
the  distance  as  well.  This  distance  is  the  number 
of  seconds  of  are  between  the  two  stars  on  a  groat 
circle  going  all  round  the  heavens,  and  through 
the  two  stars.  It  is  measured  by  a  distance  micro- 
meter, which  mainly  consists  of  a  screw  with  a 
divided  head,  and  by  which  a  second  of  are  can  be 
divided  into  a  very  great  number  of  parts.  The 
screw  moves  a  frame  carrying  a  wire.  The  princi- 
pal star  being  brought  to  one  wire,  the  screw  is 
|  turned  till  the  second  star  is  bisected  by  the 


movable  wire,  and  the  distance  between  the  two 
wires  is  read  off  in  revolutions  and  parts  of  revo- 
lutions of  the  screw.  The  value  of  one  revolution 
is  found  by  allowing  a  star  near  the  equator  to 
transit  from  wire  to  wire,  and  the  interval  of  faint, 
multiplied  by  15,  gives  the  distance  of  arc.  The 
two  necessary  measures  of  a  double  star  are  the 
position-angle,  or  the  angle  between  a  line  joining 
the  two  stare,  and  a  line  drawn  from  the  centre  of 
the  field  to  too  N.  point;  and,  secondly,  by  the 
distance  between  tile  two  stars  measured  in  seconds 
of  arc  on  a  great  circle  drawn  round  the  heavens, 
ami  passing  through  the  two  stars. 

The  term  "  double  star  "  is  one  of  great  latitude, 
and  may  mean  any  two  stars  lying  near  each  other. 
Sub-divided  into  physical  and  optical  doubles,  wo 
have  (I)  stars  of  approximately  the  same  distance 
revolving  round  their  common  centre  of  gravity  ; 
(2)  stars  which  lie  in  the  same  line  of  sight,  but 
one  an  infinitely  greater  distance  away  than  the 
other. 

The  number  of  double  stars  considerably  exceeds 
10,000.  Sir  John  Herschcl's  discoveries  in  this 
branch  of  astronomy  amount  alone  to  many  thou- 
sands. Having  made  a  rough  micrometer,  1  set  to 
work  some  time  ago  to  measure  some  of  Sir  John 
Herschcl's  pairs  which  have  at  present  received  uo 
attention.  In  doing  this,  some  new  ones  camo  to 
light,  some  of  which  1  now  have  the  honour  of 
communicating  to  the  Society.  The  one  which  Mr. 
Uurnham  has  measured  was  the  first  detected,  ami 
is  a  wide,  but  very  beautiful,  pair.  The  small 
companion  was  detected  with  a  metallic  reflector  of 
13in.  aperture,  and  tbe  same  night  I  found  it 
double,  though  two  trained  astronomers  and  two 
other  gentlemen  who  are  tele  boo  piste  could  not  see 
a  trace  of  its  duplicity.  On  the  same  night  I  saw 
the  companion  to  16  Aurigie,  though,  at  the  time, 
I  was  unaware  of  its  distance  or  position.  I  have 
i-inec  seen  it  and  tbe  companion  in  my  double  star 
with  my  Sin.  refractor.  The  distances  in  the  foU 
lowing  pairs  are « 


(I)  Xeir  16  Auriga-.,  j 

(2J  55s.  P.  c  Crateris, 

22'  S  

(3)  lui.  35s.  F.  i  Cra- 
teris, 14'  N  

(1)  3m.  4Ss.  P.  27  Hy 

dree,  12'  N  

5m.  21  B.A.— 2*9 
doc]  


(5] 


(6)  5m.  21  K.A.  -Y  9 


P. 

I>. 
. 

Mags. 

145 

10J  4 

2  4 

A  8,  11  9 
CD  13,  14 

345 

10.  11 

334  3 

26  * 

0,91 

83-7 

4 

10. 10, 

357  7 

14  5' 
A  thirds 

491 

48* 

8-5,  ff>3 

No.  1  is  the  star  measured  by  Mr.  Burnhuia. 

No.  2  found  March  13,  1882 ;  only  two  measures 
of  position  were  obtained. 

NoT3  found  March  15,  1882,  and 
three  nights. 

No.  4  found  March  15,  1882,  and 
two  nights. 

Nos.  5  and  6.— The  place  is  given  from  Mr. 
I  Perry's  observations.    Tbe  positions,  distances,  and 
magnitudes  are  those  of  Mr.  KnoU.    It  f 
tain  whether  one  of  '" 
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ON  TELESCOPES  OF  SH0ET  FOCAL 


Slew   (Msrrwr,  I  have  given  an 


By  Prof.  H.  L. 

I  N  No.  28 

I  account  of  the  excellent  |ssrfonnauce  of  an 
achromatic  telescope  of  short  focal  length  mado  by 
Mr.  It.  B.  Tolles,  of  Boston,  Mass.  I  desire  again 
to  call  attention  to  the  J  vantages  of  »uch  tele- 
soopes  over  those  of  the  ordinary  focal  length  to 
same  aperture.  Many  years  ago  when  the  reflect- 
ing telescope,  in  the  hands  of  Short,  Watson,  and 
others,  was  brought  to  a  considerable  degree  of  per- 
fection, many  excellent  "  dumpy s,"  as  they 
were  called,  were  made— e.g.,  a  Gregorian  by 
Watson  of  4 in.  aperture  was  only  eleven  inches 
focus,  and  this  short  telescope  showed  •  Bootu 
neater  than  a  4b'in.  achromatic.  The  difficulty 
however  in  correcting  short  focal  length  telescopes, 
a  difficulty  much  increased  in  the  case  of  the  achro- 
matic, anil  the  consequent  extra  cost  of  production, 
prevented  their  general  adoption,  and  many  of  the 
earlier  achromatic*  had  focal  lengths  twenty  or 
twenty-five  times  the  aperture  of  tbe  objectivu. 
The  first  (then  considered)  large  achromatic  brought 
to  this  oountry— before  we  had  a  single  artist  com- 
petent to  construct  an  achromatic  telescope,  was 
the  "  Dollond  "  6in.  at  Yalo  College,  aud  which 
had  a  focal  length  of  ten  feet.  This  telescope  had 
a  triple  object-glass  full  of  bubbles  and  s]«cks,  but 
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•till  sufficiently  homogeneous  to  nuikc  a  really  capi- 
tally wi  ll  corrected  object-glass,  and  probably,  fur 
it*  any,  unrivalled.  Iu  modern  time*  the  accepted 
ratio  between  aperture  and  focal  length  ban  been 
adopted  u  I  Ij.  Auy  increase  <■(  this  ratio  has 
been  thought  inadvisable,  as  it  necessitates  not  only 
thicker  discs,  but  require*  far  more  skill  in  the 
artist  for  proper  correction  of  the  ajiherical  and 
chromatic  aberrations.  The  first- named  objection 
ia  of  slight  moment,  the  last  is  mom  serious  and 
necessitates  a  discrimination  between  a  really  good 
and  on  indifferent  artist.  To-day  we  have  con- 
structors of  achromatic  telescopes  who  are  fully 
capable  of  dealing  with  the  problem,  and  in  the 
hands  of  these  men,  telescopes  us  perfectly  corrected 
of  short  focal  lengths  cau  1«  made  as  those  of  the 
old  form— nay,  in  mary  respects,  as  I  hope  niay 
appear,  bettor.  I  ora  not  aware  that  the  Clark*, 
uf  world-wide  reputation  (outside  it  may  be  of  the 
construction  of  a  comet  searcher,  which  w*s  not 
Intended  to  do  what  is  expected  from  tho  sarno 

r+ure  Oi  the  larger  focal  length  upon  close 
bin  stars),  have  made  what  we  may  call  a  tele- 
scope of  unusually  short  focal  length.  Stcinbcil  in 
Europo  and  Mr.  Tollcs  in  Boston  have  both  devoted 
considerable  time,  and  with  no  little  success,  to  the 
c. instruction  of  such  telescopes,  and  more  recently 
Mr,  John  Uyrnc,  of  New  York,  has  shown  himself 
fully  equal  to  tho  task  of  producing  such  instru- 
ments, of  the  very  highest  grade  of  excellence,  and 
1  um  induced  to  give  the  following  account  of  the 
performance  of  one  lately  received  from  him,  not 
only  for  the  sake  of  making  better  known  the  merit* 
of  Mr.  Ilymc  as  a  telescope-maker,  but  also  to  show 
more  clearly  the  advantages)  of  tho  shorter  focal 
Iwgth.  In  the  division  of  close  double  stars, 
highest  excellence  of  figure  and  consequent  correc- 
tions are  not  alone  auludent ;  the  magnitudo  of  tho 
spurious  discs  set  a  limit  to  the  separating  power. 
I  have  not  Airy's  treatise  on  the  undulatory  theory 
by  ine  at  present  to  refer  to,  but  I  am  pretty 
curtain  that  he  gives  tho  extreme  diameter  of  u 
star  disc,  in  seconds  of  arc,  to  the  first  black  ring, 

aperture'  taC  ****  *Perturt'      *"    Wt'  ttU 

know  that  the  stellar  discs  are  larger  for  brighter 
stars,  and  that  the  limit  of  resolving  power  to  the 
aperture  is  much  smaller  than  Airy's  formula 
would  give.  Mr.  Dawes,  as  the  result  of  ob- 
servation, has  given  JE*.  ,  and  Dallmeycr, 
aperture  * 

;  now  all  of  the*,  depend  moro  or  lest 

aperture 

upon  relative  focal  length,  for  the  longer  the  focus 
in  proportion  to  Uie  aperture,  the  larger  will  be 
spurious  disc*  and  stars,  which  with  a  given  aper- 
ture and  focal  length  appear  in  contact,  may  show 
a  distinct  sky  -line  between,  with  same  aperture  and 
shorter  focal  length,  and  this  even  with  les>  mag- 
nifying power  and  leu  trouble  therefore  from 
tremor  and  atmospheric  disturbance.  With  a  very 
high  power  the  star  flits  through  the  field  with 
rapidity,  and  if  one  does  not  have  the  luxury  of  a 
pretty  good  driving-clock,  and  which  could  hardly 
be  applied  to  a  portable  instrument,  the  constant 
ueoneuty  for  movement  by  hand  is  detrimental  to 
perfect  vision.  Some  time  ago  I  was  looking  at  the 
minute  double  tf.  Procyou  (111  Bode  Cauia  Mtnoris), 
and  with  the  power  I  was  using,  tho  two  stars  were 
in  contact  at  the  time  the  aperture  of  the  object- 
glass  was  considerably  contracted  by  a  cap,  on 
removing  which,  and  using  full  aperture,  tho  discs 
wore  so  diminUhcd  in  size  that  now  a  distinct  sky- 
line  was  visible  between  them.  In  other  words. 
1  could,  with  same  power,  now  separate  a  closer 
double  than  before.  This  fact,  however,  is  well 
enough  known  to  observers,  and  I  would  only  call 
attention  to  another  which  appears  pretty  evident 
to  me  from  actual  experiment— vix.,  the  stellar 
discs  are  not  only  more  minute,  but  am  apparent 
with  far  less  magnifying  power.  I  behove  that, 
with  the  ordinary  telescope,  having  ratio  of  aper- 
ture to  focal  length— say,  1  :  1  j  tho  discs  are  not 
well  discerned  with  a  less  power  than  about  30  to 
the  inch  of  aperture.  Some  have  put  it  even  36 
times  the  aperture.  Now  with  the  Byrne  telescope 
of  4Jin.  aperture  and  38in.  focal  length,  I  get  very 
beautiful  stellar  discs,  without  rings  or  rays  on  u 
fine  night,  with  a  power  of  60,  and  oven  with  a 
]  wwer  of  40,  which  clearly  separates  the  components 
of  tho  quadruple  star,  r  Lynn.  Uf  course  to  do  this 
with  so  low  power  requires  a  good  eye,  but  the 
power  of  GO  is  quite  sufficient  to  show  them  far 
apart,  and  to  indicate  clearly  the  duplicity  of 
AquiU'.aud  with  same  power  I  have  seen  repeatedly 

•  t'ami  j»ii  triple,  t  H  course,  with  ali  the*o  stars  a 
power  of  110  is  better,  and  one  scarcely  ever  needs, 
except  for  the  very  closest  doubles,  more  than  160. 
With  the  bitter  p>wer,  produced  by  a  very  excellent 
one-fourth  solid  eyepiece  by  Tolles,  there  are  no 
diffraction  rings,  or  but  a  mere  trace,  and  the  clean 
shaven  discs  are  really  lovely.  With  275  wo  get 
one  or  two  <liffrart!>  in  rings,  but  even  now  faint  ; 
with  this  power  £  Hercuk*  is  shown,  though  at  the 
present  time  this  rapid  binary  is  almost  too  close  for 
a  tclL'9  otie  of  this  aperture :  X  0|4iiuchi  is  readily 
seen  with  a  power  of  loO.    Of  course,  the  telescope 

•  all  one  could  ask  upon  planet*.    The  solid  eye- 


piece giving  power  ISO,  has  shown  to  mo  Saturn 
with  not  a  trace  of  the  marginal  blue  light  so  often 
seen  in  the  Munich  telescopes,  and  most  exquisitely 
<lt  fined,  tho  shading  of  the  outer  ring,  tho  crape 
ring,  and  the  belts,  in  a  manner  that  I  ham  never 
seen  surpassed,  and  rarely  equalled  in  any  tele- 
scope. 

I  do  not  unhesitatingly  affirm  that  I  have  yet 
(under  the  moat  favourable  circumstances)  seen 
closer  doubles  than  some  aperture  of  ordinary  length 
would  show,  but  I  am  certain  I  have  seen  them 
with  t<*n  tmtfNtfinny  yeirrr,  and  that  I  can  handle 
the  whole  instrument  with  far  more  ease  than  if  the 
tube  hod  been  the  normal  length  ;  in  fact,  for  the 
right  ascension  screw,  no  arm  with  universal  joint 
i»  needed,  the  milled  heads  are  within  easy  reach, 
and  nothing  can  be  more  agreeable  to  use  than  this 
instrument  with  the  star  diagonal,  and  I  have 
rarely  used  it  without  this.  Neither  can  I  say  lh.it 
more  minute  P-iiits  of  light  are  discernible 
with  the  "dumpy"  for  some  aperture. 
The  companion  of  a  Lyra?,  best  seen  with 
about  oO  in  steadilv  visible,  when  there  is 
still  enough  daylight  to  see  the  second's  hand  of 
the  watch,  though  after  all,  it  was  not  much 
more  easily  visible  when  the  sky  was  darker  owing 
to  increased  brilliancy  of  the  larger  star.  The  two 
faint  itars  (dvbihssima)  between  four  and  five 
>  Lyne  are  of  course,  easy  enough  any  clear  night, 
ami  the  companion  of  Polaris  I  have  seen  with  a 
power  of  Hiily  ti.  I  dare  say  there  are  numerous 
I  I  n]*«  sii  lltu.  apWtsHN  and  ordtnary  focal 
leugth  which  will  show  all  I  have  named,  but  I 
have  yet  to  see  one  that  sriM  so  lotr  pmrrrt  will  do 
this,  and  therefore  am  pretty  certain  that  if  I  had 
l«i-n  able  to  use  the  instrument  on  a  more  Arm 
foundation,  and  with  sail  higher  powers,  I  could 
have  readily  separated  stars  less  than  1'  distance, 
anil  I  am  pretty  certain  that  Mr.  Byrne  could  make 
a  telescope  say  of  "in.  aperture  and  7ft.  focal 
length,  that  would  separate  any  double  star  now 
known,  and  provo  a  fair  match  for  some  of  the 
gigantic,  and  necessarily  more  or  less  unwieldy 
instruments,  bending  under  their  own  weight,  if 
only  some  patron  would  givo  him  the  order. 

In  coiling  attention  to  the  shorter  telescopes  and 
referring  to  Mr.  Byrne's  success,  I  only  desire  to 
state  facta.  1  have  already  named  Mr.  Tolles's 
success  with  a  telescope  of  same  size  ;  that. telescope 
is  now  doing  good  service  in  China,  where  it  was 
token  by  one  of  my  pupils,  who,  after  long  experi- 
ence with  the  use  of  it,  and  abundant  comparison 
with  others  of  ordinary  focal  length,  selected  it  as 
far  preferable— so  far,  that  price  was  altogether  a 
secondary  consideration.  Confidant  that  Mr. 
Byrne  could  duplicate  this  telescope  I  parted  with 
it,  and  have  only  been  confirmed  in  my  opinion  of 
the  superiority  of  the  shorter  focal  length  telescopes 
from  my  experience  with  the  one  which  he  has  sent 
me  and  to  which  I  have  alluded  in  this  article. 


DRY-PLATE  DEVELOPMENT 

WE  mentioned  in  the  "  Scientific  New*  "  last 
week  that  Mr.  Baahford,  the  ban.  sec.  of  the 
Edinburgh  I 'hotographie Society ,  had  sent  us  a  photo, 
taken  by  moonlight,  and  we  have  now  to  acknow- 
ledge tho  receipt  of  several  taken  by  gaslight.  One 
of  these,  a  parlour  interior,  with  a  gaaalier  of  three 
lights,  is  aa  full  of  detail  as  if  taken  in  the  daytime, 
and  another  of  a  girl  blowing  a  fire  in  a  kitchen 
range,  taken  by  tho  light  of  one  burner,  is  remark- 
able, considering  the  illumination.  We  moke  the 
following  extracts  from  Mr.  Tamkin's  paper,  read 
before  the  above  Society : — The  developer  I  have 
found  most  reliable  is  similar  to  that  recommended 
for  Wrot ton's  plates,  only  I  find  that  a  two  grain 
solution  in  place  of  a  throe  grain  solution  of  pyro  U 
sufficient  in  portraiture  to  give  all  the  density  re- 
quired, and  our  mode  of  working  may  not  bo 
exactly  what  is  prescribed  with 
it  is  simplicity  itself. 

It  is  as  follows :— In  an 
bottle  we  have  a  solution 

Ammonia . 
Bromide  of 
Water 

and  that  is  the  only  solution  we 
work.  Of 
band  of 

required. 

To  develop  a  plate  we  put  It  into  a  dish  with 
sufficient  water  to  cover  it,  and  then  measure  the 
pyro  into  the  cup,  and  pour  the  water  from  the 
dish  upon  the  pyro  and  bock  again ;  the  ammonia- 
bromide  is  then  dropped  into  tho  cup,  and  the 
solution  from  tho  dish  poured  upon  it  and  returned 
to  the  plate,  when  the  image  soon  makes  its  ap- 
pearance, and  if  rightly  exposed  is  fully  deveuqicd 
in  about  two  minutes,  sometimes  less. 

This  formula  appears  to  suit  other  plates  than 
those  it  was  specially  intended  for,  but  with 
Wratten's  (which  are  the  plate*  I  have  done  most 
of  my  <lry-plate  work  with)  I  find  it  not  only 
suitable  for  all  kinds  of  work,  but  equal  to  almost 
any  emergency.     But  we  are  occasionally  (now 


that  instantaneous  photography  is  thought  to  be  so 
simple)  asked  to  take  a  sitter  when  the  light  is  so 
far  gone  that  focussing  is  pure  guesswork,  or  we 
have  to  bike  an  instantaneous  picture  of  a  child  on 
a  very  dull  day,  and  even  though  ordinary  methods 
fail,  our  resources  are  not  at  an  end,  for.  by  dis- 
pensing with  the  restrainer  in  the  developer,  and 
using  pyro  and  ammonia  alone,  you  may  give  cue- 
third  the  exposure  you  would  give  for  ordinary 
treatment,  and  get  very  good  result*.  I  have 
developed  plates  with  three  drops  of  pure  ammonia 
to  the  ounce  of  pyro  solution  without  fog,  and 
with  the  ordinary  developer  fogging  is  of  rare 
occurrence  with  us. 

I  find  that  most  good  plates  will  stand  a  consider- 
able quantity  of  ammonia-bromido  if  applied  at 
first  with  the  fresh  pyro.  You  mar  take  a  half 
plate,  knowing  it  to  lie  under  -  e  ip- risen .  and  develop 
it  with  thirty  or  forty  drops  right  off,  and  get  a 
good  clear  negative  *,  but  begin  a  similar  one  with 
ten  drops,  and  then  add  other  twenty  or  thirty 
when  tho  developing  has  proceeded  some  length, 
and  tho  probability  is  you  will  get  a  thin,  foggy 
negative. 

In  reference  to  these  photographs  taken  by  gas- 
light, I  may  explain  that  they  were  taken  with  a 
single  lens.  No.  6,  "Girl  Blowing  the  Fire,"  was 
taken  by  the  light  of  ono  ordinary  gas-burner,  ex- 
|K»ure  about  7  J  minutes.  In  this  ease  the  stop  wss 
removed  to  try  how  the  lens  woild  act  without  it. 
In  one  of  the  other  interiors,  No.  7.  you  will  see 
that  the  negative  has  been  as  well  exposed  as  if 
done  in  daylight.  These  were  all  devclcipiil  with 
tho  ordinary  formula,  as  also  No.  H,  "Part  of  a 
Street  by  Gaslight."  There  being  no  light  but 
what  came  frem  the  shop-windows,  this  is  under- 
exposed \  but  1  obtained  a  better  exp  wd  negative, 
which  is  unfortunately  still  in  the  printing-frame. 
This  one,  No.  •  9,  was  taken  by  moonlight,  by  Mr. 
Frank  Moffat,  and  developed  without  a  re- 
strainer. 

In  one  of  the  interiors  in  which  Mr.  Tom  kin  is 
shown,  seated  in  au  easy  chair,  it  should  be 
explained  that  it  was  exposed  altogether 
about  40  minutes.  Mr.  Tamkin  sat  31  minutes, 
then  left  bis  seat,  removed  the  white  objects,  and 
allowed  the  exposure  to  proceed  for  a  short  time. 
In  the  fully  exposed  interiors  the  same  plan  was 
adopted ;  about  three-quarters  of  an  hour's 
exposure  was  given,  the  supper- 
cleared,  and  other  prominent  wl 


white  article*  re- 


moved or  obscured,  and  the  exposure  continued  for 
other  three-quarters  of  an  hour.   There  were  hers 
three  gas-burners  lighted,  and  a  total  exposure  of 
30  minutes,  according  to  Mr.  Tamkin's  < 
would  have  been  sufficient  hod  u 
developer  been  used.   The  moonlight  view 
by  Mr.  Moffat,  which  wo  mentioned  last  ' 
was  done  with  Dallmeyer's  rectilinear. 


DYNAMO-ELECTRIC  MACHINERY.— 
IV*  • 

By  Prof.  S.  P.  Tnoxtpsoy,  B.A.,  D.Sc. 

The  Dynamo  In  Practice. 

T  was  pointed  out,  at  the  conclusion  of  the 
,  former  lecture,  that  none  of  the  four  funda- 
mental methods  of  exciting  the  fjehl-niagnetism  of 
a  dynamo  was  perfect  in  theory,  since  none  could 
enable  a  machine  either  to  generate  a  constant 
current,  or  to  maintain  a 


I 


force,  whatever  the  resistance  of  the  external 
circuit  for  the  time  being.  Now,  as  the  first  func- 
tion of  a  dvnamo  in  practice  is  to  feed  with  suffi- 
ciency and  regularity  a  system  of  lamps,  and  a* 
those  lamp*  are  always  in  practice  arranged  either 
in  series  or  iu  parallel,   it  is  clear  that  in  the 


As  this 
tanoc  in  the 
a  summary  of 
tabulating. 

Serif* 


Combination  ! 

promises  to  be  of  utmost  impor- 


and    Srparatt     {for     <  itUnt 


(1.)  & 

F.M.F.),  Hrprt:.— This  method,  illustrated  in 
Fig.  13,  can  be  applied  to  any  ordinary  dynamo, 
provided  the  coils  are  such  that  a  separate  current 
from  an  independent  source  can  bo  passed  through 
a  part  of  them,  so  that  there  ahail  an  initial  mag- 
netic field,  independent  of  the  main-circuit  current 
of  the  dynamo.  When  tho  machine  is  running, 
tho  electromotive  force  producing  the  current  wul 
depend  partly  on  this  independent  excitement, 
partly  on  the  current's  own  excitement  of  tho  field- 
magnets.  If  the  machine  be  run  at  such  a  speed 
that  the  quotient  of  the  part  of  the  electromotive 
force  due  to  the  self-excitement,  divided  by  the 
strength  of  the  current,  is  numerically  equal  W  the 
internal  resistance  of  the  machinery,  then  the 
electromotive  force  in  tho  circuit  will  be  constant, 
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however,  the  external  resistances  are  vuried.  M. 
Deprez  baa  further  shown  that  thin  velocity  can  tie 
deduced  from  experiment,  anil  that,  When  the 
critical  Telocity  ha*  once  been  determined,  the 
machine  can  bo  adjusted  to  work  at  any  desdred 
etectroraocivo  force,  by  varying  the  strength  of  the 
sepatutely- exciting  current  to  the  desired  degree. 

(2.)     Mml     and    .Separate     (Jur  Cotttlant 
Current),    Iteprrz. — When  eases  ari»«,  m  for  a 
*et  of  arc  lamps  in  scries,  it  is  desired  to  maintain 
it  in  the  circuit  at  ono  constant  strength. 


tho  current 
the  previous  arrangem. 
diastedinFig.  H.by 
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l  coils  for  a  separately-exciting  current.  This 
arrangement  is,  in  fact,  that  of  a  shunt-dynamo, 
with  an  initial  magnetic  Held  independent  of  the 
strength  of  tlie  current  in  the  circuit. 

Seeing  that  the  only  object  in  providing  the  coils 
for  separate  excitement  is  to  secure  an  initial  and 
magnetic     field,  it  is  clear  that 
i  may  be  employed  to  bring  about  a 
•result. 

(3.)  Seriet  and  Mapntto  {Constant  E.M.F) 
Perry.— The  initial  clectrtimotiTo  force  in  the 
circuit,  required  by  Dopres's  theory,  need  not  neces- 
sarily consist  in  there  being  an  initial  maguetic  field 
of  independent  origin.  It  is  true  that  the  addition 
est  a  permanent  magnet,  to  give  an  initial  partial 
magnetisation  to  the  polo-pieces  of  the  field- 
magneto,  would  meet  the  cose  to  a  certain  extent ; 
but  Professor  Perry  has  adopted  the  more  general 
solution  of  introducing  into  tho  circuit  of  a  series- 
dyusroo  a  separate  magneto  machine,  also  driven 
at  a  uniform  speed,  such  that  it  prod  uces  in  the 
circuit  a  constant  elcctromotivo  force  equal  to  that 
which  it  is  desired  should  exist  between  the  leading 
and  return  mains  (seep.  639,  Vol.  XXXV). 
This  arrangement,  winch  is  depicted  in  Fig.  16 


;  a  shunt-wouad  dynamo, 
the?  magnets  being,  as  before,  included  in  the  part 
of  the  circuit  outavle  tho  machines.  The  combina- 
tion cf  a  permanent  magnet  with  electro-magnets 
in  one  and  the  same  machine,  is  much  older  than 
the  suggestions  of  cither  Dcprer  or  l'erry,  having 
been  described  by  Iljorth  in  1864 . 

(*■).  .Shunt  and  Jlavntta  (Conttant  Current), 
l'erry. — Perry's  arrangement  for  constant  current 
is  given  in  diagram  in  Fig.  Ill,  and  consists  in  com- 
bining a  shunt  dynamo  with  a  magneto  machine  of 
independent  electromotive  force,  this  magneto 
rrsochine  being  inserted  either  in  the  armature  part 
or  in  the  magneto-shunt  coils  of  tho  machine.  As 
before,  a  certain  critical  speed  must  be  found  from 
experiment  and  calculation-. 

(5).  iSenet  and  .S'Akb/*. — A  dynamo  having  its 
'Is  wound,  as  in  Fig.  17,  so  that  the  field-magnets 
i  excited  partly  by  the  main  current,  partly  by  a 
Tent  shun  tod  across  the  brushes  of  the  machine,  ' 


is  no  povelty .having  been  used  in  dynamos  for  some 
years  past,  The  arrangement  is  nut  so  perfect  as 
either  of  the  preceding,  being  more  limited  in  opera- 
tion. If  the  shunt  coda  be  coni]iurativcly  few,  and 
of  high  resistance,  so  that  " 
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is  Fmall,  the  machine  will  give  approximately  a 
uniform  elcctromotivo  force  ;  whereas,  if  the  shunt 
be  relatively  a  powerful  magnrtiser,  as  com|iered 
with  the  few  cods  of  the  main  circuit,  tho  machine 
will  be  better  adapted  for  givingaconstant  current: 
but,  as  before,  each  case  will  correspond  to  a  certain 
critical  speed,  depending  on  the  arrangements  of  the 
machine. 

(o).  .\rm  and  Lone)  Shunt.-  I  propose  to  give 
tliia  name  to  a  combination  closely  resembling  the 
preceding,  which  has  not  yet,  so  far  as  I  am  aware, 
been  actually  tried.  If ,  as  in  Fig.  18.  the  magnets 
•re  excited  partly  in  series,  but  also  partly  by  coils 
of  finer  wire,  connected  as  a  shunt  across  the  wh  ile 
external  circuit,  then  the  combination  should  be 
more  applicable  than  tho  preceding  to  tho  com!  of  a 
constant  electromotive  force,  since  any  variation  in 
tho  resistance  of  the  external  circuit  will  produce  a 
greater  effect  in  tho  "  long-shunt  "  than  would  L 
produced  if  the  resistance  of  the  field -magnets  wei 
included  in  the  part  of  the  main  circuit  external  to 
the  shunt. 

Although  the  last  two  combinations  are  not  such 
perfect  solutions  of  the  problem  as  those  whirl 
precede,  they  ore  mure  likely,  in  my  opinion,  to  find 
an  immediate  application,*  since  they  can  be  put 
into  practice  upon  any  ordinary  machine,  and  do 
not  require,  as  in  tho  first  four  combinations,  the 
use  of  separate  exciters,  or  of  independent  magneto- 
machines 

All  these  arrangements  presuppose  a  constant 
velocity  of  driving  ;  but  they  are  not  the  ouly  ours 
consistent  with  this  condition.  An  ordinary  series 
dynamo  may  be  made  to  yield  a  constaut  enrret 
by  introducing  across  the  ncld-magnets  a  shunt  c 
voriuble  resistance,  the  resistance  of  the  shunt  being 
adjusted  automatically  by  an  electro-magnet,  whoso 
coils  form  part  of  the  circuit.  This  is  actually  done 
in  the  automatic  regulator  attached  to  Brush 
dynamos,  as  used  in  supplying  a  scries  of  arc  lights. 
A  shunt  dynamo  may  similarly  be  controlled,  so  as 
to  yield  a  uniform  elcctromotivo  force,  by  intro- 
ducing a  variable  resistance  into  the  shunt-magnet 
circuit,  as  is  dono  in  some  of  Edison's  dynamos.  To 
make  the  arrangement  perfect,  this  variable  re- 
sistance should  be  automatically  adjusted  by  an 
electro-magnet  whose  coils  are  an  independent  shunt 
icrw  the  mains  of  the  external  circuit. 

Yet  another  way  of  accomplishing  the  regulation 
of  dynamos  is  possible  in  practice,  and  this  without 
the  condition  of  a  constant  speed  of  driving.  Let 
the  ordinary  centrifugal  governor  of  the  steam - 
engine  be  abandoned,  and  let  the  supply  of  steam 
lie  regulated,  not  by  the  condition  of  toe  velocity  of 
driving,  but  by  means  of  an  electric  governor,  such 
as  an  electro-magnet  working  against  an  opposing 
spring.  If  this  electro-magnetic  governor  is  to 
maintain  a  constant  electromotive  force,  its  coils 
roust  be  a  shunt  to  the  mains  of  the  circuit.  If  it  is 
to  mniniaiu  a  constaut  current,  its  coils  must  be 
part  of  the  main  circuit.  Such  a  governor  ought  to 
bo  more  reliable  and  rapid  than  any  centrifugal 
governor  intended  to  secure  a  uniform  speed  of 
driving. 

Field -Magnets. 

In  the  classification  of  dynamos,  laid  down  in  my 
first  lecture,  we  found  that  those  of  the  first  class 
required  a  single  approximately  uniform  field  of 
force,  while  those  of  the  second  class  required 
a  complex  field  of  force  differing  in  intensity 
and  sign  at  different  parts.  Accordingly,  we 
find    a    corresponding     general  demarcation 


*  Since  the  sbovr  was  written,  an  account  of  a  similar 
combination  to  the  fjth  mentioned  above  has  appeared 
under  the  name  of  Croropton's  Compound  Dynamo.  Sir 
R.  M.  Bosanqurt.  of  tK.  John's  College.  Oxford,  has  also 
»uioc»l<>l  a  similar  srTnutri-rn.cn  t  fur  dm 
Utors  with  a  constant  electromotive  force. 


between  tho  field-magnets  in  the  two  classes 
of  machine.  In  the  first,  we  have  usually 
two  pole-pieces  on  opposite  sides  of  a  rotating 
armature.  In  tho  second,  a  couple  of  series 
of  polos  set  alternately  round  a  circumference  or 
crown,  the  cods  which  rotate  being  set  uwo  a  frame 
between  two  such  crowns  of  pole*. 

Confining  ourselves,  at  first,  to  tho  first- class  of 
machines,  we  find  that  in  practice,  their  magnets 
differ  widely  in  construction  and  design.  In  very 
few  of  tho  existing  patterns  is  there  much  trouble 
taken  to  secure  steady  magnets,  by  making  them 
long,  heavy  and  solid,  or  with  very  heavy  pulu- 
pieoat,     I  have  repeatedly,  in  testing  d; 


Lad  to  report  that  on 
hod  been  wound  upc 


upon  the  field-magnets  ;  and  I 
find  that  tho  usual  reply  is  that  with  loss  wire  the 
machine  does  not  work  so  well.  If,  however,  it  is 
found  necessary  to  wind  on  so  many  coils  upon  tho 
magnets  as  to  bring  these  practically  to  saturation 
long  before  the  machine  is  doing  its  minimum  work, 
it  is  clear  that  either  the  iron  is  insufficient  in 
quantity,  or  it  is  deficient  in  quality.  In  tho 
Din-gin  machines,  where  cast-iron  field-magnets 
•reemployed,  the  smaller  magnetic  susceptibility 
of  tliis  metal  is  made  up  for  by  employing  a  great 
weight  of  it.  In  Siemeus's  smaller  dynamos,  the 
amount  of  iron  employed  in  tho  field-magnets 
would  be  quite  insufficient  if  it  were  not  of  high 
quality.  As  it  is,  I  am  of  opinion,  tho  mass  of  it 
(especially  in  the  polar  parts)  might,  with  advan- 
tage, be  increased.  In  some  of  the  early  machines 
of  Wildo,  and  in  Edison's  well-known  dynamos, 
long  ficld-miigueU  with  heavy  polc-pieocs  axo 
found.  Edison's  dynamos,  indued,  ore  all  remark- 
able in  this  feature  ;  the  pole-pieces  and  the  yoke 
connecting  the  iron  cores  of  tho  coils  are  made 
abnormally  heavy.  This  is  not  more  noticeable  in 
the  giant  dynamos,  than  in  tho 
used  in  isolated  installations  for  sixty 
fifteen  lights. 

Tho  prineiplo  of  shaping  tho  magnets,  so  I 
their  external  form  approximates  to  that  of  tho 
magnetic  curves  of  the  lines  of  force,  is  to  sumo 
extent  carried  out  in  such  widely  differing  types  of 
machine  as  the  Gramme  with  "  Jumin  "  magnet, 
the  Jurgenscn  dynamo,  and  Thomson's  "  mouse- 
mill"  dynamo.  The  two  machines  hut  named 
exhibit  several  curious  contrasts.  In  the  Jiirgcnseu 
the  field -magnets  have  heavy  pole -pieces  ;  ill  the 
Thomson  there  are  none :  and  in  the  Thomson 
machine  the  iron  core  is  thicker  at  the  middle  than 
at  the  ends.  In  both  there  are  auxiliary  internal 
electro-magnets,  fixed  within  the  rotating  arma- 
ture, to  concentrate  and  augment  the  intensity  of 
the  field.  In  the  Thompson  machine  the  coils  are 
heaped  on  more  thickly  at  the  middle  of  the  field- 
magnets  ;  in  the  J  urgensen,  the  coils  are  crowded 
up  around  tho  poles.  If  wo  may  j  udge  from  a 
re[sirt  on  tliis  machine  by  Professors  Ayrton  and 
Perry,  the  arrangement  is  not  satisfactory  in  prac- 
tice, as  there  ore  more  coils  than  suffice  to  magne- 
tise tho  magnets.  Is  it  possible  that  the  mistake  is 
not  in  having  too  many  coils,  but  in  having  them  in 
tho  wrong  place ': 

Another  suggestion,  which  was  indicated  from 
theoretical  considerations,  was  that  of  lamina  ties; 
the  polo-pieoea,  so  as  to  prevent  tho  production  in 
them  of  wasteful  Pouoault  currents.  Here  I  find 
that  but  one  machine  has  been  designed  in  which 
this  precaution  is  carried  into  effect .  This  is  tho 
disc-dyuatnoof  Drs.  Ilnpkiuson  and  Muirbead,  tho 
field-magnets  of  which  are  made  up  of  l«wiin»  of 
iron,  cost  into  a  solid  iron  backing. 

Another  matter  in  which,  up  to  the  tiresent  time 
at  least,  there  is  nothing  but  empirical  practice  to 
guide  us,  is  tho  form  to  bo  given  to  pole-pieces,  in 
order  to  produce  tho  best  effect.  In  fact,  wo  have 
such  singular  divergence  in  practice  as  to  suggest 
the  thought  that  little  importance  has  ocen 
attached  to  the  matter.  Tet  upon  the  form  and 
extent  given  to  the  pole-pieces  depend  considers- 
tUtU  of  no  less  importance  than  the  reduction  of 
idle  wire  in  the  armature,  the  reduction  of  spai  king 
at  the  commutator,  and  tho  avoidance  of  coun- 
ter-electromotive forces  in  the  armature.  If  the 
pole-pieces  are  badly  shaped  for  their  work,  or 
approach  one  another  too  far  round  the  armature, 
they  may  completely  perturb  the  approximate 
uniformity  of  the  field,  and  may  cause  the  central 
portion  of  the  field  to  be  of  much  weaker  inten- 
sity than  the  two  lateral  regions  between  the  edges 
of  tho  pole-pieces.  When  tliis  is  the  cose,  the 
rotating  coils  are  virtually  moving  in  a  double  field, 
and  it  is  even  possible  that,  in  consequence,  the 
direction  of  tho  currents  induced  in  the  individual 
coils  may  be  n 
one  rotation.   In  such  a 

>ntial  round  the  separate  bars  of  the  comm 
tutor  will  be  abnormal,  as  we  shall  see  later  on. 

(To  be  continued.) 


THE  LARGEST  ELECTRO  MAGNET. 

vTUIE  largest  electro-magnet  in  tho  world,  ac- 
I     cording  to  tho  German  Humboldt,  is  that  in 
the  physical  institute  of  the  Greifswald  University. 
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It  in  made  of  '2H  plates  of  iron,  each  7  millimetres 
(about  !iti  ''  thick.  A  massive  iron  core  ru  not 
permissible,  owing  to  the  cost  and  other  difficulties. 
These  plates  wore  to  cut  that  their  width  corre- 
sponded to  the  consecutive  parallel  chorda  of  a 
circle  seven  times  28mm.  fiOin.)  in  diameter. 
They  were  heated  in  a  Are,  and  bent  to  a  horseshoe 
form.  The  aide*  that  were  to  be  opposite  each 
other  were  varnished  or  lacquered,  to  make  the 
action  of  the  extra  current  iw  great  a*  possible,  and 
then  they  were  fastened  together.  The  projecting 
edges  were  then  filed  off  smooth.  In  this  way  a 
horseshoe  magnet  was  obtained  that  ia  1,270mm. 
(51in.)  high.  The  diameter  of  the  cylindrical  core 
is  about  Sin.,  and  it*  total  length  9ft.  The  dis- 
tance of  the  poles  from  the  centra  of  the  cylinder  is 
24in.,  and  the  weight  of  the  core  l,38ljtb.  The 
magnetising  coil  is  partially  of  copper  ribbon,  and 
partially  of  copper  wire.  The  strips  of  copper  are 
in  rings  of  Id  windings  each,  separated  from 
each  o«lier  by  strips  of  guttapercha,  and  soldered 
together  to  form  a  continuous  currant.  The  copper 
wire  is  put  around  it  up  and  down,  two  and  two, 
with  thick  inper  between  the  layers.  There  are 
five  double  layers  of  two  wires  each,  so  that  with 
tli*  copp-r  ribbon  there  are  25  courses,  one  over  the 
other,  the  weight  of  them  being  60.>lb.  Total 
weight  of  core  and  coil,  1.986J». 
For  comparison  we  give  tho  sue  of  other  large 
•magnets. 

Faraday's,  llueckcr's. 

4s>lin.  .Win. 
40in.        401  in. 

142|lb.  lNMb. 
6-Oin.      11  4in. 


Length  of  core  

Diameter  of  core.. 

Weight  of  core  

Distance  of  poles.. 
Number  of  layers 
of  wire. 


Griefs- 

Wttld. 

108in. 
80iu. 
1.181  lb. 
24-0in. 


3 


3 

ttflh. 


TMal  weight   1871b 

The  iron  core  is  cemented  in  a  box  made  of  stoat 
oaken  plank  and  resting  on  wheels.  The  currant  ia 
generated  by  64  Orove-Poggendorff  cells.  With 
thin  powerful  instrument  a  great  variety  of  experi- 
ments can  be  performed.  When  a  copper  cylinder 
ooutaniing  40  grams  of  Wood's  fusible  metal 
(melting  at  Go'  or  70*  C.)  is  rotated  between  the 
poles  it  melts  in  leas  than  two  minutes.  A  rotating 
copper  disc,  luin.  in  diameter,  which  can  be  rotated 
raiudly  in  a  Tertical  plain'  by  means  of  a  weight,  is 
alnioit  stopped  on  closing  the  current.  The 
rututujii  of  ilie  plane  of  polarisation  in  Faraday's 
Hint  glass  is  seeu  when  the  light  passes  through  it 
only  once.  Ily  using  a  sugar  solution  in  a  lube  Sin. 
long  the  plane  of  polarisation  changes  from  red  to 
light  blue  on  reversing  the  poles.  The  magnetic 
action  on  liquids,  giisc*,  ami  dames  can  be 
visible  to  a  Urge 


USEFUL  AND  SCIENTIFIC  NOTES. 


Poiaonoua  Properties  of  Edible  Fungi.  - 

H«  well  knuwu  that  among  the  higher  fungi  there 
are  soine  which,  even  when  conktsl,  are  danger* 
ously  jmUonous,  while  other  may  be  eaten  without 
hamo.  That  the  latter,  however,  contain  a  poison- 
ous j.i  iucijile  seems  to  be  proved  bv  experiments 
recently  made  by  M.  Dupctit.  He  injected  under 
the  skin  of  some  animals  fresh  juice  from  the  edible 
fungus  /.■'■  f.i,  rdulu,  in  a  dose  of  two  cubic  centi- 
metre, to  Its)  grammes  weight  of  the  animal.  This 
was  followed  uy  symptoms  of  poisoning  and  by 
death,  the  latter  in  three  to  six  hours  in  the  case  of 
the  labbit.  and  a  longer  time  in  those  of  theguinea- 
piguud  rut.  Similar  effect*  were  had  fromotlierfungi, 
aup|sNN:d  mm- poisonous,  e.g.,  .tmanlta  wwrM, 
.4«,(4«i.',«  i  ityinato,  Amanita  ruftrsoriu, and  Agarttut 
mmfftrit.  The  juice  of  tlie  cultivated  agaric 
seemed  less  active.  It  ia  a  curious  fact  that 
.jitefi. '  ta  i  irfV,%ee«*  alone  among  the  species  of  fungus 
experimented  with  proved  poisonous  to  frogs  when 
the  juice  w»»  injected.  The  juices  of  those  fungimay 
be  introduced  in  large  doaes  and  in  the  fresh  state 
into  the  alimentary  canal  of  guinea-pigs  with  im- 
punity- Moreover,  Amanita  m/#«v»*,  considered 
always  poisonous  in  the  raw  state,  produced  no  ap- 
parent injury  to  dogs  which  swallowed  it  raw.  The 
cheim-nl  properties  of  the  ai'tivn  principle  recall 
Umm  of  soluble  ferments,  and  not  those  of  known 
alkaloids.  Submitted  to  a  temperature  of  100'  C, 
the  juice  always  beromea  quite  innocuous.  Thus 
10  risk  attaching  to  edible  fungi  when 


Black  Aniline  Ink.— For  a  black  aniline  ink, 
the  Jn„.  ,  at  tho  Society  of  Chemical  Industry 
gives  th-  following  :—  Dissolve  5  parts  uigrosin  in 
)nn  part-  water,  and  if  the  solution  is  very  blue  add 


ii  few  ilii.iw"  of  an  anurous  solution  of  Bismarck 
With  the  addition  of  5  per  cent,  of  gly- 
it  becomes  a  copying  ink.    For  a  black 


Lioqiicr  for  leather,  dissolve  best  shellac,  40 
gramme* :  samlarac,  10  grammes  ;  mastic, 
grammes,  in  1  htre  methylated  spirit,  and  odd  K 
to  '■'•<)  grammes  pun-  Venetian  turpentine  The 
solution    is   coloured    a  deep  black  by  adding 


SCIENTIFIC  SOCIETIES. 

M  ETE  0  P  0  LIT  AN  SCIENTIFIC 
ASSOCIATION. 

THE  fourth  meeting  of  the  session  was  held  at 
13,  BlornfieM-srreet,  EC,  on  Tuesday,  the 
9th  January  :  the  President.  II.  T.  Vivian,  Esq., 
F.R.A.S.,  in  the  chair.  An  interesting  paper,  illus- 
trated by  sketches  and  diagrams,  was  read  by  Mr. 
Granville  A.  .'.  Colo,  F.G.8.,  on  "Denudation  in 
the  Western  Highlanda,"  of  which  the  following  is 
an  abstract :  — 

"The  Western  Highlands  ami  Islands  offer  abun- 
dant examples  of  the  work  of  denuding  agents. 
The  action  of  the  sea  in  undercutting  rocks  ami 
producing  cliffs  ia  much  aided  by  vertical  or  over- 
hanging joints.  An  extreme  case  is  the  removal, 
one  by  one,  of  the  columns  of  the  Staffa  lava- 
stream,  while  the  slopes  of  softer  secondary  strata 
found  under  cliffs  of  jointed  basalt  illustrate  the 
difference  of  action  upon  different  rocks.  The  im- 
portant work  of  rain,  with  its  chemicaU  results,  pro- 
duces, by  wideuing  vertical  joints,  the  pinnacles  of 
the  north  of  Skyc,  the  inland  lava  cliffs,  and  the 
step-like  terraces  characteristic  of  "trap"  rocks 
and  distinctly  stratified  beds.  Where  the  joints 
verpower  the  stratification,  and  the  rock  has  no 
great  coherence,  we  may  have  mountains  with 
enormous  cliffs  carved  out  of  purely  horizontal 
beds.  Suilveu  and  the  sandstone  hills  of  the  north 


superb  example*.  The  material  brought 
down  must  M  removed,  or  the  work  ceases,  and 
river*  serve  mainly  in  this  way  ;  but  their  action  in 
making  valleys  may  be  seen  in  the  canon  near  Loch 
Broom,  and  in  all  the  variety  of  glen*.  The  ex- 
cavation of  the  fjords  is  explained  by  their  being 
merely  submerged  valleys.  In  conclusion,  the 
action  of  thr  old  glaciers,  liowever  we  may  estimate 
it,  was  certainly  one  of  denuiiation  ;  and  a  review 
of  the  unconformities  between  the  successive  forma- 
tions, many  of  which,  like  the  Cretaceous,  are  here 
reduced  to  the  merest  relics,  shows  how  powerful 
the  destructive  agents  were  in  all  times  in  this 
Highland  area." 


THE  METE0E0L0OICAL  SOCIETY. 

rpHE  annual  general  meeting  of  this  Society  was 
L  held  on  Wednesday,  the  17th  instant,  Mr.  J. 
K.  Luughtnn.  M.A..  FiR.A.S.,  President,  in  the 
cluiir,  who  delivered  his  address.  He  referred 
briefly  to  the  great  importance  of  the  uniform  series 
of  olwrvations  now  taken  under  the  auspices  of  the 
Society,  and  proceeded  to  speak,  at  greater  length, 
of  certain  other  points  in  which  tin;  Society  might, 
by  its  concerted  action,  further  the  interest*  of 
meteorological  science.  Th 


anemotnetry,  which  is  at  pi 
from  satisfactory. 


first  of  these  was 
it  in  a  condition  far 
We  know  nothing  positively 
either  as  to  the  pressure  or  the  velocity  of  the  wind  ; 
there  is  no  exact  standard  instrument ";  and  observa- 
tions, whatever  may  be  their  absolute  value,  are  not 
comparable  one  with  the  other.  He  thought  that 
the  Norirty  might  properly  interfere,  so  far  as  to 
regulate  the  wide  diversity  amongst  the  instruments 
now  used,  in  order  that  wnen  the  proper  time  came, 
and  it  was  known  what  anemometer  could  lie  trusted, 
the  older  observations  might  be  reduced.  The 
movement  of  air  in  the  upper  regions  of  the  atmo- 
sphere is  not  measurable  by  any  existing  method ; 
but  experiments  have  been  made,  at  the  suggestion 
of  the  Meteorological  Council,  in  which  the  drift  of 
the  smoke-cloud  of  a  bursting  shell  may  be  observed 
and  measured.  The  observations  of  the  barometer 
taken  at  rlrvated  stations  in  the  United  States  seem 
to  throw  considerable  doubt  on  the  received  formula 
for  the  reduction  of  barometric  readings  to  sea- 
level,  and  for  the  calculation  of  height*.  When  the 
observations  extend  over  a  long  period,  and  are 
regularly  taken  under  all  conditions  of  weather, 
then  no  doubt  the  height  of  u  mountain  can  bo  calcu- 
lated with  a  fair  approach  to  accuracy ;  but  isolated 
observations,  subject  to  the  fluctuations  of  the 
different  readings,  are  extremely  wild  in  their  results. 
In  the  same  way.  the  reduction  of  the  barometer  to 
sea  -  level  is  complicated  by  many  discrepancies  which 
arise  lietwoen  observation*  at  the  upper  and  lower 
stations,  which  have  hitherto  been  ignored.  It  is 
impossible  to  say  how  far  Uiey  affect  the  isobars  on 
which  our  daily  weather  charts  are  based  ;  but  it  is 
at  least  probable  that  they  are  at  least  one  additional 
source  of  error  and  of  difficulty.  It  is  much  to  be 
wished  that  systematic  and  continuous  observations 
at  high-level 'station*  could  betaken,  not  only  on 
the  top  of  Hen  Xcvis,  but  on  the  top  of  some  others 
of  tin- highest  peaks  in  different  part*  of  the  country. 
Iu  this  way  alone  can  these  difficulties  of  reduction 
be  cleared  awoy. 


AMATEUE  MECHANICAL  SOCIETY. 

\  FULL  mooting  of  the  Council  of  the  Amateur 
£\_  Mechanical  Society  was  held  at  the  Society's 
Laboratory,  No.  5,  Hobert-street,  Adelphi,  on  the 
Ultb  in«t,  and  on  oxaminiug  the  lieJIoting-papers, 
Mr.  Peripil  and  Mr.  Cape!  were  unanimous! 

'  the  council,  while  Mr.  " 


Masters  Smith  was  elected  honorary  secretary,  in 
conjunction  with  Mr.  Boord,  M.P.  An  important 
report  was  then  brought  up  by  Dr.  Edmunds  upon 
the  subject  of  screw-threads  for  the  ornamental 
mandrel -noses,  which  are  still  screwed  at  the  obso- 
lete and  inconvenient  rate  of  9  45  threads  to  the 
inch,  and  are  so  turned  out  at  the  base  a*  to  en- 
danger their  strength.  Two  cases  were  reported  to 
the  council  in  which  the  noses  of  Holtrapffel  lathes 
thus  grooved  out  at  the  base  had  broken  off,  and 
the  only  reason  for  Una  shnpe  seemed  to  !»'  tli  if,  like 
the  945  pitch  of  their  thread,  the  mandrel  noses  had 
been  so  constructed  by  Mr.  Holtzapffel  in  the  early 
part  of  the  century  when  the  screw-cutting  lathe 
and  accurate  revolving  cutters  were  not  in  vogue. 
After  a  prolonged  discussion,  the  recommendations 
of  Dr.  Edmunds  were  unanimously  adopted,  and 
resolutions  were  possod  recommending : — 

1st.  That  all  new  mandrel-nose*  and  bock  poppet 
cylinders  be  screwed  at  the  pitch  of  ten  thread*  to 
the  inch. 

2nd.  That  a  cylindrical  base  larger  in  diameter 
than  the  outside  measurement  of  the  screw  thread 
be  left  at  the  root  of  the  mandrel -nose,  in  place  of 
tho  present  circular  groove. 

3rd.  That  the  thread  upon  the  mandrel -nose  and 
other  fine  screws  for  ornamental  lathe  work  be  an 
isosceles  triangle  of  W,  the  tops  of  the  thread  to  be 
flattened  down  or  rounded  off  71  per  cent,  of  the 
pitch  of  the  thread  (more  exactly  '0723  of  the 
pitch),  thus  giving  a  thread  whose  altitude  anil  base 
are  equal,  while  its  pitch  and  depth  are  also  the 


Dr.  Edmunds  showed  that  the  elements  of  this 
thread  would  make  a  most  perfect  screw  in  [joint 
of  strength  and  durability,  and  that  all  calculations 

a*  to  the  strength  of  the  screw-shaft,  and  the  depth 
of  the  thread  would  be  vastly  simplified,  inasmuch 
as  the  pitch  of  this  thread  sit  once  gave  its  depth, 
and  double  it*  depth  gave  the  extent  to  which  the 
cylinder  wa*  cut  into  by  its  thread.  Thus,  in  a  screw 
of  ten  threads  to  the  inch,  the  depth  of  the  groove 
would  be  one-tenth  of  an  inch,  and  double  this 
would  give  the  extent  to  which  the  diameter  of 
the  shaft  would  be  incised  by  this  screw-thread 
being  cut  upon  it.  Again,  a  thread  of  thirty  to  the 
inch  would  cut  into  the  shaft  to  the  extent  of  one- 
fifteenth  of  an  inch,  and  so  on  for  all  threads.  The 
thread  having  its  base  exactly  equal  to  it*  altitude, 
would  combine  the  utmost  durability  against  wear 
from  frequent  shifting,  as  on  the  mandrel-nose, 
with  the  greatest  resistance  to  stripping  or  defor- 
mation under  strain.  Dr.  Edmund*  submittal  to 
the  council  a  model  mandrel-nose,  made  by  him- 
self, having  a  clear  face  for  the  bearing  of  wooden 
and  other  chucks,  extending  '4in.  radially  from  the 
base  of  the  nose.  The  base  of  the  nose  was  a  true 
cylinder,  loin,  longand  "Min.  in  diameter,  and  the 
screwed  portion  of  the  nose  was  IHn.  in  diameter 
outside  the  thread,  and  "75in.  in  length,  making  a 
total  length  for  the  nose  over  all  of  'Sin.  The  end 
of  the  thiead  was  turned  off  concentrically  to  'Tin. 
in  diameter  (the  diameter  of  the  stem  of  the  nose 
at  bottom  of  thread)  liy  a  tool  at  46'  to  the  axis  of 
the  mandrel,  leaving  a  circular  end  of  Tin.  in  dia- 
meter. This  was  coned  out  at  15'  from  the  axia  of 
the  mandrel  to  a  base  of  -Sin.,  and  the  mandrel 
drilled  throughout  with  a  true  axial  "37'Vin.  bore, 
so  that  a  sleuder  rod  could  lie  passed  through  from 
behind  without  unshipping  anything,  while  small 
chucks  for  delicate  purposes  could  be  fitted  into  the 
coned  and  cylindrical  bore,  ami  held  from  behind 
by  a  tubular  screw-shaft, '  as  in  the  watch  lathe. 
The  groove  of  the  thread  was  cut  with  a  full  end  up 
to  the  edge  of  the  cylindrical  base,  but  not  so  as  to 
encroach  upon  it.  In  the  chuck  the  thread  would 
commence  with  a  full  end,  so  as  to  engage  fully  in 
the  groove  of  the  mandrel  nose,  and  at  such  a  distance 
from  its  face  ss  to  leare  a  quarter  turn  of  the  groove 
vacant  as  a  receptacle  for  casual  particles  of  dirt. 

In  finishing  the  end  of  the  mandrel  nose,  the 
cylinder  base,  and  the  mandril  face.  Dr.  Edmund* 
thought  that,  by  a  skilful  use  of  emery  wheels,  the 
surfaces  might  bn  left  hard  without  endangering  the 
strength  of  the  mandrel  nose  itself  as  by  hardening 
it  altogether.  Possil.lv  also  by  truncating  the  screw 
thread  Willi  an  emery  wheel  the  tops  might  be  left 


so  far  hard  as  to  give 
casual  injury. 

Dr.  Edmunds  reported  that  he  had  to  thank  Mr. 
Evans  for  a  cordial  offer  of  assistance  in  carrying 
out  the  reference  of  the  council,  and  that,  at  hi* 
suggestion,  Mr.  Evans  had  kindly  executed  for  the 
inspection  of  the  council  a  bountiful  steel  mandrel 
embodying  some  of  the  suggestions  which  lie  now 
submitted,  and  showing  a  sample  of  the  fine 
chuck- 

A  letter  from  Mr.  Evans  also  was  read,  asking 

the  council  to  accept  from  him,  for  the  use  of  the 
members  at  the  labnratorj *,  a  complete  set  of  screw  - 
tools,  giving  such  new  standards  as  the  council 
"it  decide  upon.  Mr.  Evans's  offer  wasaecepted: 
a  cordial  vote  of  thank,  was  passed  for  his 


Ox  the  Marretta  and  tlie  WW  CaroUna  at  Red 
Marble  (rap,  both  railroads  will  run  for  a  mile  on 
beds  of  variegated  marble  of  the  finest  quality. 
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SCIENTIFIC  NEWS. 


FK(  >M  Dun  Brht  Circular,  No.  68,  we  leam 
that  Dr.  J.  Morriaon,  of  the  yautirai 
A tmamc  Office,  Washington,  has  computed  the 
elements  of  the  great  comet,  I8N2,  from  three 
observations  made  ut  Washington  in  September, 
October,  and  December,  and  find*  a  period  of 
652-506  years.  The  elliptic  element*  arc — 7' Sept. 
I699876  Washington  M.T. ;  Q  346*  0*  19-2" ; 
w-Q  69'  39'  31-4  j  .  HI"  60' 6ti  o" ;  log.  q 
7-8900692. 

l)r.  Wentworth  Erck,  writing  from  Sherring. 
ton.  Bray,  on  the  ICth  inst.,  says  the  comet  was 
again  wen  this  morning,  the  apparent  place  at 
Oh.  50m.  (i.M.T.  being  ll.A.  6h.  37m.,  N.P.I). 
110*  19'  30".  The  comet  was  thus  about  10'  south 
of  Sirius,  and  passed  the  meridian  throe  minutes 
before  that  star.  Tne  moonlight  now  prevents 
id  when  dark  night*  come  again 
:  will  bo  too  faint  to  be  visible  except 
with  the  most  powerful  instruments. 

Mr.  S.  R.  Klson  writes  from  Calcutta,  sending 
copies  of  letters  contributed  to  the  Indian  press 
in  September,  in  which  he  describes  the  appear- 
ance of  the  comet  on  Sept.  22-2*  as  seen  from 
Saugor  Hoods  and  the  Sandhoads.  In  these  he 
describes  the  comet  as  doulile-tailed,  the  nucleus 
nearly  as  large  and  bright  as  Venus  and  Sirius, 
Sept.  22.  On  Sept.  24  he  snvs  the  two  tails  have 
U**ome  one  broad  one,  though  two  arc  still  visible 
through  a  telescope. 

The  observatories  of  Copenhagen,  Greenwich, 
Kiel,  Milan,  Paris,  Pulkowa,  Utrecht,  and  Vienna 
have  agreed  to  fix  upon  Kiel  as  a  centre  for  the 
transmission  of  telegrams.  For  a  sum  of  five 
pounds  a  yi*ar  f«ch  observatory  will  receive  tele- 
irraphic  information  of  every  astronomical  dis- 
nivcry. 

Mr.  (i.  H.  Darwin,  F.H.S.,has  been appointed 
Hutnian  Professor  of  Astronomy  at  Cambridge. 

Messrs.  Mawson  ami  Swan  have  introduced  a 
small  accumulator  which  is  said  to  bo  capable 
of  supplying  one  lamp  continuously  fur  two 
hours.  The  power  of  the  lamp  is  not  mentioned, 
but  it  ha*  been  used  for  taking  photograpli*.  The 
accumulator  weighs  five  pounds.  The  modified 
Plante  secondary  batteries  used  ut  the  Suvoy 
Thoatre  weigh  less  than  four  puund*. 

To  give  an  idea  of  the  prico  charged  for  the 
new  accumulator*  i  Faure  -  Sellon  -  Volckmar 
type),  we  may  mention  that  one  consisting  of  22 
cells,  capable*  of  giving  one  electric  horse-power, 
coats  £79  4«.  Its  maximum  charging  capacity  is 
400  amperes.  To  always  maintain  the  same 
K.M.F.  [which  in  this  case  is  45  volts],  about  2ft 
per  cent,  of  the  tluctrical  energy  which  the 
accumulator   can    receive  must  bo  allowed  to 


The  specification  of  the  Klphinstone- Vincent 
•  lynamo-machinchas  Iwen  issued.  It  is  No.  2340, 
ISS2,  price  lOd.  The  machine  is  so  constructed 
that  the  coils  pass  between  the  faces  of  the  field- 
magnets,  which  are  so  close  together  that  powerful 
magnetic  fields  arc  formed,  while  then*  is  no  iron 
'  «re  in  the  armature.  As  the  parts  are  capable  of 
practically  indefinite  multiplication,  it  is  claimed 
that  the  midlines  can  be  made  of  such  a  size 
that  one  will  l<e  sufficient  to  supply  the  current 
necessary  for  lighting  a  whole  town. 

In  the  American  Xaturatitt  for  January,  Prof. 
E.  D.  C*po  has  a  note  on  the  "  Nevad'i  Bipod 
Tracks,"  in  which,  he  says,  that  it  is  "  probable 
the  contemporaneity  of  man  with  tho  horse  and 
other  extinct  FHocwH  mammals  in  Western 
North  America  will  soon  lie  satisfactorily  demon- 
strated." It  appears  that  in  the  argillaceous 
sandstones  of  the  quarry  etf  the  State  prison  of 
Nevada,  at  Carson,  the  tracks  of  several  species 
of  Pliocene  mammalia  are  accompanied  by  those 
of  a  biped  resembling  man.  In  any  case,  says 
Prof.  Cope,  the  animal  was  probably  the  ancestor 
of  existing  num.  ami  was  a  contemporary  of  the 
Klepha*  primigenius  and  a  species  of  Equal. 

The  advantage  of  planting  trees  in  strrvtB 
and  open  since*  in  towns  has  been  the 
subject  of  correspondence  in  the  local  press 
of  Geneva.  Dr.  Piuihaml  concludes  that 
trees  in  streets  do  more  harm  than  good, 
because  they  impede  the  circulation  of  air. 
Prof.  Ooret,  on  the  contrary,  says  that  trees 
temper  the  heat  ami  serve  as  a  protection  from 
dust,  while  the  evaporation  from  their  leaves 
helps  to  keep  the  air  cool  and  moist.  He  also 
"  I  that  by  means  of  their  roots  they  draw 


up  stagnant  waters  and  absorb  much  of  the  filth 
which  would  otherwiso  render  tho  subsoil  of 
streets  a  dangerous  nidus  for  disease. 

The  Berlin  Society  for  Encouragement  of  In- 
dustry has  recently  announced  the  following 
prizes:  (a)  £100  for  a  practical  method  of  pre- 
cipitating xinc,  in  the  compact  state,  from  very 
dilute  sulphate  solutions.  (In  view  of  the  im- 
portance of  this  problem  for  Government  smelting 
works  in  the  llartz.  the  Minister  of  Public  Works 
was  to  bo  asked  to  add  £50.)  (41  £75  for  the 
best  investigation  of  the  raw  petroleum  found  in 
Germany,  both  in  regard  to  its  chemical  and 
physical  nature,  and  to  methods  of  treatment  for 
the  commercial  products  used  in  illumination, 
lubrication,  Ac.  [<)  £150  for  the  beat  critical 
account  of  all  patented  or  introduced  technical 
novelties  for  salt-works  since  1860,  and  sugges- 
tions as  to  how  the  present  mode  of  work  with 
boiling  and  drying  pans  and  vaporising  ap- 
paratus for  extraction  of  ordinary  and  potash 
salts,  may  be  improved  by  use  of  new  technical 
aids.  (<f)  £15  for  tho  best  uroimsnl*  regarding 
the  technical  arrangement  of  public  testing  in- 
stitutions, to  determine  tho  actual  amount  of 
fibre  and  the  tenacity  of  textile  raw  materials, 
spun  And  woven  goods. 

In  a  paper  to  La  Xaturt  (13th  January],  on  his 
system  of  heating  with  crystalline  acetate  of  soda, 
M.  Anoelin  shows,  by  curves,  the  much  slower 
cooling  of  foot-warmers  containing  that  sub- 
stance than  that  of  the  ordinary  ones  with  water. 
He  states  that  the  French  Chemin  de  Fur  de 
1' Guest,  which  last  winter  heated  thus  all  the 
trains  from  Paris  to  Havre,  is  this  winter  apply- 
ing the  system  to  all  the  Dieppe  trains  also.  The 
Chemin  de  Fer  de  l'Etat  is  applying  it  on  tho  line 
from  Tours  to  Sables  d'Olotme.  In  England,  the 
London  and  North- Western  Railway,  which  had 
last  year  3,000  of  tho  warmers  in  service,  will 
have  6,000  this  winter.  Other  applications  have 
boon  made  in  France  on  the  Eastern  and  the 
Lyons  Railways  ;  in  Italy,  on  the  lines  of  Upper 
Italy;  in  Spain,  on  the  lino  from  Madrid  to 
C.auri-s,  and  on  the  Northern  Railway  of  Spain  ; 
also  on  lines  in  Portugal  and  in  Austria.  Among 
other  modes  of  application  of  the  same  principle 
may  be  mentioned  hosiers  for  beds,  dishes,  poul- 
tices, muffs,  feeding-bottles.  M.  Anoelin  men- 
tions that  the  operation  of  filling  the  warmer* 
nxjuirca  certain  precautions  to  avoid  surfusion  or 
supersaturation,  which  the  acetate  is  liable  to  in 
a  closed  vessel.  This  phenomenon  is  apt  to 
occur,  especially  if  there  is  an  excess  of  water  in 
tho  acetate  (due  often  to  moisture  in  the  air, 
which  tho  substance  absorbs  very  readily).  Tho 
precautions  consist  mainly  in  elimination  or 
saturation  of  this  excess  of  water,  and  also  in  the 
employment,  in  the  warmer,  of  a  spherical  r-'wervoir 
of  crystals,  with  thick  walls  of  a  material  which 
conducts  hoat  badly.  This  reservoir  also  acta  in 
destroying  supersaturation  by  the  vibration*  it 
imparts  to  the  liuuvfM  salt  during  tho  train's 


If  chromic  acid  bo  poured  on  sulphuric  acid 
of  about  I  "8  specific  gravity,  and  the  liquid 
heated  to  boiling,  drops  are  often  (Herr  von 
Jiiptner  sayB]  thrown  up,  which,  fulling  back  on 
the  surface,  do  not  at  once  unite  with  it,  but,  for 
30  or  40  seconds  frequently,  run  about  as  little 
balls,  diminishing  in  sice,  and  at  length  vanish- 
ing. This  caso  of  Leidenfrost's  phenomenon  is 
the  more  interesting  that  its  cause  (gas-develop- 
ment in  drop  and  liquid)  is  evident. 

We  observe  that  in  tho  Pari*  Academy  M. 
Ya  nger  has  been  developing  his  ideas  of  comets. 
Hofumtshes  a  table  of  the  perihelia  of  comets 
observed  since  187",  and,  dividing  the  intervals 
between  the  perihelia  in  each  ease  by  whole 
numbers  [ranging  from  2  to  25),  ho  obtains  an 
average  duration  of  12  56  days,  which  corre- 
spond* exactly  to  Uiat  of  a  half -rotation  of  the 
sun.  He  accordingly  holds  that  the  origin  of 
comets  is  intimately  connected  with  the  rotation 
of  the  sun,  for  between  the  epochs  of  their 
successive  "  formations,"  there  must  have  elapsed 
an  even  or  odd  number  of  half -rotations  of  the 
sun.  'llie  formation  of  comets  he  accounts  for 
by  enormous  explosions,  driving  out  the  matters 
"f  protuberances  vast  distances.  The  shock  ex- 
tends to  tho  corona,  driving  forward  its  matter 
also  (perhaps  meteoric).  Suppose  some  larg 
meteorites  moving  round  the  sun  near  the  border 
of  tho  corona.  Their  attraction  may  prevail 
over  that  of  the  sun,  by  reason  of  those  shocks  ; 
thus  coronal  matter  may  accumulate  round  the 
meteoric  nucleus,  and  the  head  of  the  comet  In- 
formed ;  whilo  meteoric  dust  and  small  particles 


form  tho  tail.  Further,  the  periodicity  of  peri- 
helia show*  tho  general  law  of  motion  of  planets 
to  apply  equally  to  comets  ;  but  the  time  of  revo- 
lution must  be  a  multiple  of  that  of  a  half-rota- 
tion of  the  sun.  These  views  seem  to  have  met 
with  some  adverse  criticism  in  the  Academy. 

An  Italian,  Sigpor  Carpone,  has  recently 
patented  an  invontion  for  impregnating  wine  or 
other  liquid  with  carbonic  acid  gas,  at  a  tempera- 
ture of  —  6'  C,  and  a  pressure  of  1  to  U  almo- 
in a  evh 

(with  axis  vertical  and  a 
stirrer),  standing  in  an  ice-holder.  Tho  carbonic 
acid  is  forced  in  at  the  bottom  of*  the  cylinder 
through  small  holes;  and  the  pipe  for  drawing 
off  the  liquid  also  comes  out  from  the  bottom. 
The  bottle  emploved  ha*  a  caoutchouc  cap :  and 
a  pipe  entering  it  from  the  upper  port  of  the 
lindcr  makes  equilibrium  of  pressure  between 
the  two  interiors.  Another  pipe  admits  air  into 
tho  cylinder  above.  The  cold  liquid  neither 
foams  nor  drives  the  stopper  out  of  the  bottle, 
and  at  zero  temperature  only  slight  corking  is 
necessary.    The  cork  is  bound  next  day. 

The  following  conclusions  bearing  on  the 
nature  of  solutions  are  formulated  in  a  paper  by 
Mr.  Goodwin,  of  Bristol  (which  was  recently 
read  to  tho  Berlin  Chemical  Society)  : — 1.  Solu- 
hititUtt  tend  to  be  identical  at  high  temperature*. 

2.  The  solubility  for  mixed  chloride*  is  usually  a 
mean  between  those  of  the  separate  compounds. 

3.  The  solubility  of  chlorine  in  water  is  increased 
bv  tho  presence  of  chloride  of  lithium  and 
chloride  of  hydrogen.  4.  Chlorides  influence 
the  solubility  of  chlorine  cArmkatly  at  low  tem- 
peratures, but  mfthoHitolly  at  high  ones. 

An  attempt  is  to  be  made  at  Wheeling,  West 
Virginia,  to  introduce  the  manufacture  of  nails 
made  of  Bessemer  steel  instead  of  wrought  iron 
Obviously,  a  steel  nail  is,  weight  for  weight, 
stronger  and  more  serviceable  than  one  of  iron, 
but  the  cost  of  the  plant  required  for  Bessemer 
steel-making  i*  very  great.    At  Wheeling,  how- 


ever, which  is,  perhaps,  tho  centre  of  the 
American  nail  manufacture,  the  subject  is 
thought  so  important  that  an  association  has  been 
formed  to  raise  tho  necessary  capital,  and  con- 
struct works  oxprcsKSV  fur  the  production  of  steel 
nail-plate,  which  will  be  delivered  to  tho  nail  - 
manufacturers  represented  in  the  association  in 
an  agreed  proportion.  One  of  tho  incidental 
results  of  this  change  will  bo  the  throwing  out 
of  employment  of  a  Urge  number 

In  summer  of  this  year  a  General  Exl 
of  Norwegian  Industr'y  and  Art  will  bo  held  at 
Christians. 

A  common  way  of  measuring  diffe 
air  or  gas  pressure  is  by  the  difference  of 
of  liquid  in  a  U-tubc.  For  small  pressure*, 
however,  observation*  with  such  an  arrangement 
become  difficult.  To  meet  such  a  case,  Drs. 
Se»gcr  and  Aron  have  dovisvd  an  apparatus  con- 
sisting of  a  glass  IT  ■  tube,  which,  at  theupper  ends, 
widens  abruptly  into  two  short  vessels  of  i"qual  size. 
The  piece  is  fixed  to  a  board,  on  which  is  also  an 
adjustable  scale.  The  tube  and  part  of  the  vessels 
are  filled  with  two  liquids  which  do  not  mix,  and 
which  are  of  nearly  the  same  specific  gravity, 
their  place  of  contact  being  opposite  the  zero- 
point  of  the  scale  (water  and  aniline  oil  may  b» 
used,  or  solar  oil  and  dilute  alcohol :  one  of 
them  is  coloured  i.  Tho  stoppers  of  the  vessels 
are  traversed  with  short  ben! -glass  tubje.  The 
apparatus  is  hung  on  the  wall  near  the  place  of 
observation.  To  measure  a  pressure  above  or 
below  the  atmospheric,  ono  of  the  »hort  glass 
tubes  is  connected  with  the  space  considered,  the 
other  communicating  with  the  air.  The  dis- 
placement of  level  i*  manifest! si  on  an  enlarged 
scale  by  displacement  of  the  play  of  contact 
between  the  two  liquids  in  the  lube,  this  being 
in  the  ratio  of  the  cross  sections  of  the  vessel 
and  the  tube.  The  apparatus  is  said  to  be  very 
sensitive. 

Tho  oxperimonU  hitherto  mado  to  determine 
the  relation  between  constants  of  capillarity,  and 
the  nature  and  constitution  of  liquids,  have  not 
led  to  satisfactory  results.  According  to  Herr 
Sehsff,  thi*  is  because  those  eonstanta,  which  are 
very  variable  with  temperature,  havo  not  been 
determined  only  at  temperature*  that  are  com- 
parable for  the  various  liquids.  The  boiling 
point  alone  fulfils  this  condition,  and  Herr  Seh.ifT 
accordingly  contrived  an  arrangement  for 
measuring  tho  capillary  ascent  of  liquids  at  their 
boiling  point.  It  isshown.  from  the  resultB  with 
thirteen  aromatic  hydrocarbons,  that  while,  at  a 
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temperature,  all  those  substances  have 
tly  the  nme  height  of  ascent ;  ut  the  bailing 


exactly 

point  their  constants  of  capillarity  diminish 
with  increasing  molecular  weight .  Herr  S  half 
recalls  the  interesting  fact  recently  discoTered  by 
Herr  Kratft,  that  the  higher  hydroenrbans  of 
the  fatly  scries,  just  above  their  melting-point, 
have  exactly  the  same  specific  gravity,  llo  is 
;  his  investigation. 


LETTERS  TO  THE  EDITOR. 


[  We  do  uo<  \<tld  ounelret  rttpmriM*  for  t\*  #j»is»es*  at 
u  '  carrtipoHiimtj.    Tie  K4,lor  r*rp*<lfuilg  request*  that  all 
t  should  frc  drtiwti  up  .si  6m jig  <u  jkmi^SIi.] 

tkrmU  I*  aldreinut  Id  l\t  ElUTviS  0/ 
Sk' ,31,  TlrilltKi-tlrul,  CtKxul-yordn, 


Ordtr,  u  U  i 


Kuwom, 
to/*eihUtt*  re.fi 


ip*ali<*a  of  amy  Mur  premniMlu  imterled,  trill  Miff  *jr 
suVHuoas  lAf  >>»w  oj  ike  LelUr,  at  tnU  at  |A>  pagt  em 
u-U-A  ll  apptart. 

I"  I  would  time  ntryoM  writs  what  h«  knows,  and  as 
faurh  as  he  knows,  but  no  murr ;  and  Uial  not  in  this 
only,  but  hi  all  other  mihjeet*  :  Fur  mmh  a  person  may 
aats  sobui  particular  knowledge  sii-1  experience  of  ths 
nature  ot  surh  a  penun  or  such  a  fountain,  that  as  to 
other  thins*,  knows  no  mors  than  mast  evrrytwdy  rfvies, 
andyeMokrepaclutUrwitli  thit  little  pittance  cfhU, 
I  undertake  to  write  the  whole  fcsly  of  1*5?*  ks ;  a 


DROP 


[20978.]—  Will  you  allow  me  a  word  in  reply 
to  the  letter  of  your  correspondent  in  your  last 
number  on  the  subject  of  toe  "black  drop,"  so 
called  f  It  is  a  very  simple  matter :  but  it  has 
caused  at  divers  times  a  good  deal  of  perplexity. 
The  pure  "  black  drop  "  can  only  1*  formed  when 
two  <wr<fr  hudirt  meet  together,  and  arc  seen  lu/ainut 
a  light  lsxckground.  The  black  drop,  as  seen  in  a 
transit,  is  not  in  reality  the  same  phenomenon.  It 
is  a  compound  one.  If  two  liiifit  bodies  meet  to- 
gether, as  might  two  suns,  or  two  candle-flames, 
then  would  a  Imkt  drop  he  seeu  between  them, 
caused  in  precisely  the  same  way  as  the  black  drop 
between  two  dark  bodies.  Ill  a  transit,  both  these 
are  combined,  and.  strangely  enough,  ore  seeu  to- 
gether, the  black  drop,  or  rather  "shading,"  (in 
place  of  a  better  word)  meets  the  light  drop,  or 
light  shading,  from  the  sun,  and  thus  meeting  to- 
gether form  the  drop— both  caused  simply  by  the 
size,  or  linear  dimensions,  of  the  eye-pupd.  Re- 
duce this  to  a  point,  and  the  drop,  whether  light  or 
dark,  white  or  black,  disap[»%irs  totally.  I  endea- 
voured, Sir,  in  the  Mechanic  to  point  this  out. 
This  was  universally,  among  astronomers,  thought 
to  be  a  phenomenon  of  irradiation,  or  dijrartion, 
or  m/f/uw,  or  Hfjttttion,  for  each  of  these  words 
was  at  times  employed  to  define,  it.  I  must  contend 
that  these  four  long  words  ore  now  obsolete,  at 


loast  in  astronomical  language.  The  whole  mystery 


0.  B  A. 


OF  SUN  BY  JUPITER'S 


[20979.1—  Thkbx  is  an  omission  of  a  sentence 
from  the  letter  (20954) :  in  the  last  paragraph  but 
one,  after  "  vicinity  of  satellite  or  shadow,"  anof 
see  Ik*  mteilite  tkadaut  oetrtakino  the  marking,  or 
nee  eersa.  As  printed  it  is  without  meaning. 

Also,  in  the  same  paragraph,  after  "  4th  satellite 
this  mouth";  if  llu  apparilwn   (not  "of  this 
i "),  or  perhaps  better  "if  this  year's. 


[  >00S0.j— Mb.  S.  Bbouohtox  (let.  209.54,  p.  452), 
draws  attention  to  the  peculiarities  of  these  phe- 
nomena. Is  he  aware  that  they  were  first  an- 
nounced some  years  since  in  the  E-Volish  Mr.- 
ciiAKtc?  Can  bo  cither  refer  us  to  a  report  of 
IW.  Schuster's  lecture,  or  give  fuller  details!' 
The  theory  requires  no  rrrtfiratioH,  as  he  suggests. 
At  the  same  time  there  area  few  recorded  observa- 
tions of  the  appearances  described,  and  these  would 
always  be  interesting. 

T.  I 


PARTIALLY  GRAPHIC  COMPUTATION 
OF  A  SOLAR  ECLIPSE. 

[20981.]— The  facility  with  which  the  details  of 
a  solar  eclipse  mav  be  worked  out  by  the  partially 
graphic  method  discussed  in  ray  hist  communica- 
tion can  hardly  be  appreciated  without  a  practical 
example  of  its  application.  Let  us  select,  then,  the 
Solar  Eclipse  of  1880,  31st  December,  as  seen  at 
Green  wirh . 

The  principal  uses  to  be  made  of  the  "  dements," 


as  given  in  the  Aautical  Almatuxt,  are  four  in 
number.  To  find : 

I.  The  sun's  hour-angle  at  the  instant  of  central 
conjunction.   This  is  obtained  as  fallows  :— 

h.  m.  s. 

O.  M.  T.  of  o*  in  R.A.,  December  31st  . .  2  5  41 
Equation  of  time,  from  Mean  Time  sub. . .  0  3  32 

Sun's  hour  angle  at   2   2  9 


II.  The  voluo  of 


100-00 


P  cos  /  " 

with  or  without  logarithms. 
P  ss  61-3':  cos  /  «=>  -6256 

Hence  m'°°.  -  2  61,  which 
ifiruiont  ot  the  latitude 

III.  The  value  of  diff.,  1 
dec.  —  I1  sin.  I  cos.  c"  . .  I 
In  this  case  the  elements  j 
give  diff.  dec.  . .  . .  I 
Also  (computed  as  above)  ) 
P  sin.  /  cos.  t  . .  . .  I 
Distance  of  Moon  al*ere~) 
centre  of  ellipse  which 
ion  of  f 
"".mv 

Km 


this  i 


P  cos.  /  =  38'34'. 
is  the  value  of  10 


forms  the  projection 
paraUelofSun'sdccun 
tion 

IV.  Moon's  (reduced) 
hourly  motion  in  It  A. 
Moon's  (reduced)  Hourly 


'  "217  + 
43-93'  + 

i  28-24' 

.  35-2- 


Motion  in  dec. . . 
Sum  of  scmidiams  —  33  1'  Sun's  diaro. 


-  32-6'. 


Hence  the  resulting  diagram  wfll  be  an  enlarge- 
ment of  the  accompanying  miniature,  and  must  be 
drawn  to  scale. 


smaller  mirror  ;  but  wo  do  not  < 
focal  image. 

As  to  using  different  flats  for  different  objects, 
since  "the  greater  includes  the  leas,"  a  flat  that 
suffices  for  the  sun's  image  would  obviously  suffice 
for  any  other  heavenly  object.  The  sire  of  flat 
would  not  vary  precisely  in  proportion  to  the 
variation  in  the  diameter  of  mirror,  as  tho  size  of 
the  image  depends  on  the  focal  length.  If  your 
correspondents  will  kindly  refer  to  a  letter  by 
"F.R.A.S."  on  page  315  (Dec.  8th).  they  will  find 
a  method  of  determining  the  sue  of  the  focal  imago 
of  any  object.  This  method  was  new  to  me,  but 
is,  doubtless,  correct ;  and  I  made  use  of  it  in 
determining  the  dimensions  of  the  flat  in  the. 
example  I  gave.  If  wo  assume  the  rays  proceeding 
from  the  mirror,  to  form  the  frustum  of  a  cone 
whose  lower  diameter  (or  base)  is  the  same  as  that 
of  the  mirror,  and  ita  appcr  diameter  that  of  the 
focal  image,  a*  given  by  "  F.R.A.S. 's"  rule,  and 
of  which  frustum  the  height  is  equal  to  the  focal 
length  of  tho  mirror,  then  wo  can  determine  (by 
calculation  or  diagram) ,  tho  necessary  dimensiuus 
of  the  flat,  wherever  it  may  be  situated,  in  such 
conical  frustum.  It  was  on  this  view  that  I 
determined  the  mirror  diameter  of  the  flat  which  I 
gave  in  my  former  letter. 

I  do  not  quite  see  the  moaning  of  Mr.  Vallance's 
first  sentence,  because  I  have  certainly  not  implied 
that  "  more  than  the  column  of  rays  equalling  tho 
site  of  tho  mirror  are  reflected  to  the  flat."  I  have 
simply  contended  that  the  flat  should  bo  Urge 
enough  to  intercept  the  vkolt  cono  (or  rather, 
frustum)  of  rays,  and  not  merely  the  more  or  less 
central  portion  of  them. 
I  have  not  mada  tho  experiment ;  but  I  should 
if  a  card  were  held  at  any 
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At  Greenwich,  solar  eclipse  (adding  equation  of 

time)- 

Mean  Time, 
h.  m.  s.      m.  ».     h.  m.  s. 

Begins   1  36  30  +  3  32  =  1  39  22 

Greatest  phase  ..  2  32  18  +  3  33  -  2  35  51 
Ends  3  25  0  +  3  34  -  3  28  34 

Magnitude  =  33  °r  "  »*' 


~o2  tf 


•39. 


Tho  only  limit  to  the  correctness  of  the  result  is 
the  accuracy  of  the  above  drawing.  Where  neces- 
sary, an  allowance  may  bo  mode  for  the  variation 
of  "the  Moon's  hourly  motion  in  R.A.  and  Dec. 
during  the  time  of  the 
Jamea 

Fleetwood  Vicarage 


SIZE  OF  FLAT  IN  NEWTONIAN 


Vi 

19th  Ji 


to  the  letters  of  Mr.  P. 
and  Mr.  T.  Weatlake  in  the  "E.M."of 
I  may  put  the  matter  thus :    If  we 


onuary,  I 

,ucc  a  diaphragm  or  atop  between  the  object- 
glass  and  eyepiece  of  a  refractor,  we  may  have  the 
opening  in  it  so  small  as  to  allow  only  the  central 


rays  to  pass  through  it ;  yet  we  do  not  thereby 
affect  the  sue  of  the  focal  image ;  but  merely 
reduce  the  quantity  of  light  to  what  would  be 
transmitted  by  an  o.g.  of  correspondingly  reduced 
size.  Similarly,  if  we  use  too  small  a  plane,  we, 
in  effect,  reduce  the  quantify  of  light  reflected  to 
the  eye  to  the  quantity  that  would  be  reflected  by  a 


pone  of  the  reflected  rays,  the  disc  of  light  wouhl 
be  sufficiently  defined  to  show  tho  required  sue  of 
flat  when  tho  sun  was  being  observed,  and  thus 
"T.        A.  1 


experimentally. 


.8.  L. 


ccl  hy  a  mirror  to  a  point,  and 
he  HaTfl  that  tho  focal  image  of 
r  of  10ft.  focal  length  is  rather 


[2098.1.]— It  is  evidently  a  mistake  to  think 
objects  are  reflected 
"  A.  8.  L.," 

the  sun  in  a  mirror  of  10ft.  focal  length  : 

1  tin.,  is  quite  right.  One  star  will  be 
is  a  point,  but  a  double  star  cannot,  or 
how  could  an  eyepiece  show  it  double  Y  The  light 
from  a  double  star  falliug  on  a  mirror  is  reflected 
in  two  cones  of  light,  each  cone  having  the  mirror 
as  common  base,  nut  with  their  apices  diverging  ; 
and  a  star  cluster  is  reflected  in  as  many  cone*  as 
there  are  stars  in  the  cluster,  whoso  apices  I;  ' 
one  plane,  the  focus  of  the  telescope,  but  nc 
:iiling  in  one  point,  form  an  image  of  the  < 
Therefore,  in  estimating  the  size  of  flat  most  con- 
venient, we  must  consider  what  sized  field  of  vie  w 
we  wish  our  telescope  to  command  with  the  loweat- 
power  eyepiece,  and  opticians  generally  proportion 
their  instruments  so  that  the  lowest -power  eyepiece 
shall  give  a  field  of  view  of  nearly  40',  such  a, 
field  including  the  sun  at  one  glance.  In  that 
case  we  should  find  we  wanted  a  flat  as  nearly  a* 
possible  the  sine  that  Mr.  C-alver  supplied  Mr. 
Weatlak*  with  first— viz.,  2!iu.  with  a  I'ijin. 
mirror  of  9ft.  3ia.  focal  length.  F.  X.  C. 

NEWTONIAN  FLATS— DIVIDING 
POWER- REFLECTORS  v.  REFRACTORS. 

[20984.]— I*  I  understand  "  Faber's  "  proposnl 
(let.  20956)  to  remove  the  flat  of  a  Newtonian  from 
the  usual  place  to  the  side  of  the  telescope,  or 


isual  place 

outside  it,  I  fail  to  see  how  he  can  bring  "the 
pencil  of  rays  from  the  large  mirror  on  it  without 


tilting  the' large  mirror  so  that  tho  axis  of  the  cone 
fleeted  rays  is  no  longer  ]nralfel  to  the  inci- 
dent rays,  and  this  would  utterly  spoil  the  deflni- 
A iter  all.  the  flat  obstructs  but  little  Ujrht- 
bering  that  the  areas  of  circles  vary  as  the 
of  their  radii,  it  will  bo  seen  that  a  1  Jin. 
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flat  only  obstructs  .bout  of  the  light  from  an 
Sjin.  mirror. 

Mr.  Hanncford  (30058)  seems  to  forget  that  the 
star  discs  era  through  a  telescope  arc  "spurious," 
and  that  the  larger  the  aperture  the  smaller  are 
these  discs ;  hence,  if  he  turned  a  telescope  of  Sin. 
aperture  to  a  double  star,  separated  by  half  a 
second,  the  two  spurious  discs  would  overlap  and 
prevent  any  ilivision  being  seen  ;  but  if  he  turns 
too  same  telescope,  to  Saturn,  he  may  see,  under 
favourable  circumstances,  "  Ball's "  division,  for 
the  image  is  no  longer  spurious ;  and  the  reason- 
ing above  does  not  apply. 

1  have  had  some  experience  as  nn  amateur  ob- 
server of  refractors  ana  reflectors,  ami  I  am  inclined 
to  give  the  preference  to  the  latter.  Small  tele- 
scope are  very  disappointing.  I  began  with  a  2in. 
refractor,  then  I  purchased  a  3} in.,  tint  found  both 
very  tantalising ;  so  I  now  have  a  splendid  8}ii». 
Calver,  equatorial! v  mounted;  with  this  I  am 
thoroughly  satisfied.  The  aperture  is  as  large  as 
oan  be  used  with  advantage  on  very  many  nights, 
and  the  whole,  including  an  excellent  observatory, 
could  be  put  up  for  about  C100,  or  even  somewhat 
loss.  A  refractor  of  equal  power  would  be  much 
more  expensive,  and  require  a  much  larger  ob- 
servatory, and  so  would  be  placed  beyond  the 
means  of  most  amateurs.  I  hold  no  brief  for  any- 
one ;  but  if  any  amateur  desires  a  maximum  of 
t^iciencv  and  comfort  with  a  minimnn^  of  expense, 
I  should  advise  him  to  get  as  large  a  reflector  of 
Calver's  as  lie  can  afford,  equatorially  mounted, 
and  by  no  means  to  dispense  with  some  kind  of 
observatory.  Amateur. 


REFLECTOR  v.  REFRACTOR. 


it  simply  as  a  playful  allusion,  such  as  one  often 
makes  when  a  person  seems  to  be  giving  rather  an 


*o  one  could  be  farther  than  myself  from 
believing  tluit  he  or  any  one  else  writing  in  your 
]vi£rs  was  other  than  sincere,  or  that  there  was  no 
such  tiling  a*  disinterestedness  left.  Perhaps  I 
rather  held  a  brief  myself .  though  I  think  that  the 
mi  pp.  km*  I  difficulties  with  reflectors  are  vastly  exagge- 
rated ;  indeed,  tluit  they  arc  practically  working 
at  all,  or  at  any  rate,  of  no  importance,  particularly 
us  Mr.  Was  sell  (20936)  has  shown  that  now,  as 
made  with  glass,  they  are,  with  care,  indestructible. 
The  whole  question,  when  comparing  them,  seems 
to  be.  Which  is  the  most  effective  C  And  into  this  price 
enters  as  a  must  important  element. 

Fordingbridge.  T.  Weatlako. 

EQUIVALENT  FOCUS  OF  CA3SE- 
GRAIN  TELESCOPE. 

.]— "A.  S.  L."  says  (20685)  it  has  been 
are  than  once  in  "our"  columns  how  to 


find  the  n/uirairut  focus  of  a  "  Cussegrain "  or 
*'  Gregorian" ':  Here  is  a  rulo  for  the  Cussegrain  : 
—Add  the  focal  length  of  convex  (half  the  radius) 
to  the  distance  between  the  mirrors.  Subtract  the 
focal  length  of  concave  (half  the  ladius)  from  the 
product.  The  "  remainder  "  bears  the  same  pro- 
portion to  focal  length  of  convex,  as  the  focal  length 
of  concave  does  to  the  amount  required.  Example : 
Concave  6ft.  focus,  convex  1ft.  -tin.  focus.  The 

Er  distance  between  mirrors  of  these  foci  is  4ft. 
is  for  the  image  to  bn  formed  at  the  vortex  of 
mirror),  then  1ft.  tin.  +  4ft.  -  Aft.  =  4in., 
then,  as  4in.  is  to  1ft  4ui.,  so  is  5ft.  to  20ft.,  there- 
fore the  above  arrangement  is  equal  to  a  "  New- 
tonian "  or  o.g.  of  20ft.  focus.  The  rule  for  finding 
tlie  distance  between  the  mirrors  of  any  given  radS 
I  gave  on  p.  209,  Vol.  XXXIII.  Construct  a  right- 
angle  triangle,  having  the  radius  of  the  concave  for 
the  base,  and  twice  the  radios  of  the  convex  for  the 
perpendicular.  If  the  base  and  jicrpcndiculax  are 
oqual  (which  is  the  case  if  the  convex  is  half  the 
radius  of  concave)  the  hypothenusc  divided  by  4 
will  lie  the  required  distance. 

If  the  base  is  longer  than  the  perpendicular,  add 
excess  to  hypothen  use  before  dividing  by  4  ;  if  the 
perpendicular  is  longer  than  the  hose,  subtract  the 
excess  before  dividing  by  4. 

*'  Orderic  Vital "  very  justly  remarks  that  the 
vortex  of  large  mirror  is  not  generally  the  position 
of  the  image  in  these  instruments ;  but  I  think  it  is 
a  very  convenient  place  to  calculate  from.  like- 
wise, if  we  adopt  the  suggestion  of  "  Hyperion," 
Vol.  XXIV.,  and  use  achromatic  single  lenses  for 
eyepieces,  we  need  not  alter  it  (tho  position  of 
image)  much  ;  tho  same  applies  to  the  Kemsdeu  ; 
but  if  we  use  Huygheniun  eyepieces,  of  course  the 
image  mint  be  formed  further  hack. 

With  regard  to  tho  "really  proper"  curve  of 
large  mirror  of  Caasegrain,  it  seems  as  far  off  as 
ever.  Far  be  it  from  me  to  quarrel  with  tho  "  para* 
bola ;  but  Mr.  Calver's  reason  for  adopting  it  in 
tho  Cassegrain  is  purely  utilitarian  (I  mean  the 
possibility  of  converting  to  a  Newtonian  at  any 
time).  This,  of  course,  is  a  very  good  reason,  and 
was  also  suggested  by  "  Hyperion,"  I  thitik,  when 
he  ordered  a  mirror  from  the  above  valued  cor- 


respondent ;  but  in  Vol. 
Oafvcr  soys  he  prefers  an  tlhpt 


XXIV.,  page  118,  Mr. 
veal  eurrr,  as  the 


TELESCOPES 

[20987.]— Mb.  Hunrerow),  letter  20958,  is  evi- 
dently under  some  misapprehension,  as  Mr.  Wray 
lias  certainly  not  taken  any  part  in  tho  controversy 
now  going  on  in  these  columns,  and  him,  to  the  best 
of  his  belief,  never  had  any  communication  with 
that  gentleman — for  whose  enlightenment,  I  may 
state  that  Mr.  Wray  has  had  in  former  years  a 
great  deal  of  experience  with  reflecting  telescopes, 
but  has  long  since  given  them  up  on  account  of 
their  non-permanence,  and  the  difficulty  of  keep- 
ing them  ui  perfect  adjustment— to  say  nothing  of 
the  air-currents  in  the  tube,  noticed  by  "  Prisma- 
tique  "  in  this  week's  number,  whom,' by  the  way, 
I  presume  Mr.  llanncford  mistakes  for  Mr.  Wrav. 
I  do  not  know  who  "  Prismatique  "  is,  and  if  I  did 
I  should  not  consider  myself  at  liberty  to  publish 
his  name  without  his  consent,  but  can  fully  endorse 
his  remarks  in  letter  20959. 

If  Mr.  Hannoford  cares  to  inquire  into  the  mat- 
ter, he  will  find  that  in  most  cases  those  who  make 
reflectors  do  so  because  they  eannot  make  refrac- 
tors, and  that  those  who  use  reflectors  do  so  because 
they  are  r heap.  It  is  a  pity  that  some  of  these 
latter  gentlemen  should  try  to  make  a  virtue  of 
necessity,  and  sing  tho  praises  of  an  instrument 
which  will  have  decayed  and  become  useless  when 
an  achromatic  made  at  the  same  time  will  be  prac- 
tically as  good  as  new. 

There  is  no  reason  why  an  achromatic  should  not  be 
made  of  24in .  aperture,  or  even  more,  and  be  as  per- 
fect as  one  ef,  say,  4in. — providing  that  discs  of  that 
site  could  be  made  of  uniform  density  throughout 
but  this  is  one  of  the  things  yet  to  bo  done, 
Jan.  22. 


f20988.]-RB  letter  2093*  I  have  an  illustration 
of  Herschel's  40f  t.  reflector,  with  the  timber  frame- 
work, and  in  the  accompanying  description  it  is 
stated  that  "  for  a  detailed  account  of  this  magni- 
ficent instrument  we  refer  our  readers  to  the  Royal 
Society's  Tramaetumt.  Part  II.,  1795,  where  the 
details  are  illustrated  by  18  engravings."  Perhaps 
"L.  L.  L."  has  access  to  this  volume,  and  the 
reference  may  be  useful. 

"  Prisma tiq tie's"  letters  would  read  all  the  better 
if  not  graced  with  his  usual  expressions  of  depre- 
ciation, more  especially  when  it  turns  out  that  he  is 
wrong.  So  far  from  underrating  him,  I  am  greedy 
to  learn  from  him  on  optica!  matters,  and  I  will  ask 
him  otlwr  questions  if  you  will  permit  me.  I  should 
like  to  know  what  he  would  consider  the  lowest 
power  on  a  H in.  mirror  of  64in.  focus  that  would 
take  in  the  whole  of  the  rays,  and  not  act  as  a  stop? 
I  have  not  been  able  to  satisfy  myself  on  this  point, 
and  I  think  it  would  interest  others  as  well  as 
myself. 

Will  he  also  givo  some  information  as  regards 
a  9in.  of  75in.  focus  ?  Could  he  give  us  the  image 
of  a  bright  star  as  seen  in  a  large  refractor,  and  say 
what  he  regards  as  tho  highest  power  that  could  be 
practically  used  in  our  climate  on  a  6in.  o.g. '(  Of 
course,  I  know  the  theoretical  limit  of  everything 
is  perfect,  but  the  useful  limit  is  far  lower.  What 
would  be  the  highest  on  Jupiter  and  Saturn  ?  May 
I  ask  him  if  he  considers  the  lenses  for  eyepieces 
are  now  made  with  sufficient  care  f  I  have  seen 
one  or  two  so-called  "  achromatic  "  which  showed 
a  little  more  colour  than  the  ordinary  Huyghenian, 
and  other  defects  as  well.  Are  they  not  made  in  a 
rather  happy-go-lucky  style  as  a  rule,  without  any 
certainty  as  to  the  spherical  truth  of  the  curves  f 

May  1  ask  him  if  he  would  expect  to  be  able  to 
use  higher  powers,  as  a  rule,  on  a  large  o.g.  in  this 
climate  than  on  a  small  one  i  Of  course,  I  know 
the  large  otto  would  show  more  detail ;  but  sup- 
posing 160  was  the  limit  on  a  particular  night  on  a 
Sin.,  would  it  be  possible  to  use  a  higher  power  to 
ou  a  "in.  ?  Edwin  Holmes. 


SQUARING  (?)  THE  CIRCLE. 

'  [20989.]—"  M.I.C.R."  (20956)  is,  of  course,  well 
aware  that  "  As  horses  are  not  all  called  marcs,  so 
rectangles  are  not  always  squares." 

The  error  in  his  problem  is  curiously  approximate 
to  that  in  an  old  problem  for  finding  the  side  of  a 
square  of  equal  area  to  a  circle  ;  which  I  take  to  be 
what  is  called  "squaring  the  circle."  "  M.I.CE.'s  " 
plus  error  in  area  to  diameter  .1.  being  -0003161223, 
4c,  while  in  the  latter  case  it  is  '0003161215, 
Ike.,  tho  difference  being  75*15,  &c,  preceded  by 
"  point  nine  noughts."  This  old  problem  being 
that  in  which  the  diameter  is  di vided  into  fourteen 
equal  parts,  a  perpeudu-ulur  erected  at  the  sloventh 
division,  tho  line  joining  the  top  of  this  perpen- 
dicular with  the  further  end  of  the  diameter  being 
tho  approximate  side  of  the  square.  There  is  yet 
another  problem  for  the  same  purpose ;  for  which 
I  may  use  "M.I.C.E.'s"  figure—  vu.,  setoff  the 
chord  of  60'  (=  radius)  from  N.  towards  W., 
bisect  it,  and  connect  K.  with  this  point,  continuing 
the  line  to  meet  the  circle ;  this  line  is  also  a  near 


approximation,  as  the  area  of  the 
minus  error  of  -000417.  &c. 

Those  three  are  very  pretty  problems  for  a  tyro 
in  mathematics  to  work  out— the  two  first  by 
common  arithmetic  :  but  I  do  not  see  my  way  to 
resolve  the  last  without  the  use  of  sines  and  tan- 
gents, except  by  the  c 


ementof  "M.I.C.E.'s" 
i  at  p.  434,  but  its  com^tion  is  easily  seen. 

3  Lorto   terrace  N  ttmg  HuV'j*'  'lH****' 


[20090.]— Tire  value  of  ir,  the  semicircumference 
of  a  circle  having  radius  =  1 ,  can  be  approximately 
calculated  in  several  ways.  The  following  method, 
which  I  have  nowhere  met  with,  may  interest, 
chiefly  on  account  of  tho  simplicity  of  compu- 
tation:— 

Let  8  be  the  arc  whose  tangent  is  0-2  ■  }  ;  then, 

since  tan.  ~  'x  =  r  -  ~  +  £  -  ^.  *°- 
3      6  7 
(D*  +  \  (J)'  -  f  QV,  &c,  a  series  which 
converges  so  rapidly  that,  taking  only  four  terms, 
its  value  to  six  decimal  places  is,  0  =  -197395  (1) 

2  tan.  0    m  2__x  }  m  10  _  fi, 
1  -  tan."tf      1  -~ys  24 
2  tan.  29    _  2  x   &  ISO 
1  -  tan.' 21*  ~  1  -  U9  "" 

Now,  observing  that  \  f 8  is  very  little  greater 

than  1,  which  is  the  tangent  of  45s,  or  *,  we  may 


Since  ton.  29  = 
tan.  48  = 


It 

(2) 


a  that  40  ^ 


i  £  +  y,  where  y  is  a  very  small  arc. 


(ir         \  uul- 
■j  +  y  )  =  
/  l-i 


tan.  j  +  tan.  y 


as  tan.  |  .=  1,  and  tan  y  =  y.  when  y  is 

smaU,tan.40.Un.(^-y)  =  ^ 

120 
119 

Hence y  =        --  00418  (3) 

Since,  by  (1)   «  =  197395 

multiplying  by  4 

4fl  =  -78958 
subtracting  y  —  -00418 


*  -  49  =  y. 
I  multi]*lying  by 


•7854 
4 


Jan.  17. 


x  -  31416 
John  Imxay. 


PLANING  ON  THE  LATHE. 

[20991  J—  RErrannco  again  to  this  oft-mooted 
subject,  i  am  inclined  to  think  that  there  is  as  yet 
"  great  cry  and  littlo  wool."  That  planing,  and 
especially  shaping,  can  be  done  on  a  slide- lathe  is 
patent  to  any  mechanic  ;  but  practically  it  can  never 
be  profitably  adapted  as  a  planer  except  for  very 
small  surfaces  as  compared  to  its  own  dimensions, 
such  as  small  slide  rests,  strips,  model-cylinder 
valve-faces  and  valve-chests,  or  articles  which  can 
be  held  between  centres  or  in  chucks :  this  can  be 
easily  and  cheaply  effected  by  the  simple  substitu- 
tion of  a  vertical  slide  and  swing  tool  box,  in  lieu 
of  the  ordinary  cross  slide.  The  accompanying 
drawings  show  my  application  of  this  method  to  a 
3Jin.  centre  sliding  surfacing  and  screw-cutting 
lathe  of  my  own  construction  They  will,  I  hope- 
fully explain  the  system.  I  will  suppose  that  I 
have  to  get  up  a  new  top,  tool-holder  slide,  longer 
than  the  one  originally  made.  I  make  tbe  pattern 
as  usual,  but  at  one  end  add  a  round  tail -piece 
about  llin.  lung  by  Jin.  for  chucking  by.  Having 
trimmed  and  pickled  my  casting,  I  proceed  to 
rough-dross  it,  so  that  it  beam  taUrahly  even  on  the 
surface  plate,  and  then  scribe  my  centres,  drill  them 
to  proper  size  at  once,  and  turn  tho  tail-piece  so 
that  the  scroll-chuck  may  get  a  good  fair  bite  on 
it ;  this  is  marked  B  ou  drawings.  I  next  fix  on 
tho  neck  of  chuck  the  dog  or  carrier,  C,  which 
firmly  grips  tho  chuck  by  means  of  tho  top  square- 
hoadod  screw,  and  is  made  to  jam  tight 
between  the  ways  of  the  bod  by  turning 
the  round-headed  pushing  screw  at  bottom  of  C  ; 
by  this  operation  the  chuck,  and  consequently, 
anything  gripped  in  it,  are  perfectly  immovable.  1 
now  grip  the  turned  tail-piece,  and  support  the 
other  end  by  poppet  head,  giving  out  as  little 
cylinder  as  possible :  but,  previous  to  this,  the 
saddle  has  beeu  moved  up  between  the  two  heads, 
and  s|iaco  for  tho  necessary  travel  allowed  (I  am 
thus  minute  in  describing  the  operation,  because  I 
conclude  that  most  of  your  readers  are  amateurs)  ; 
I  now  take  out  the  ordinary  surface  slide,  and 
substitute  the  vertical  sli.lo  A,  which  is  fitted  with 
a  nut  to  fit  the  traverse  screw,  and  replace  tho 
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latter,  which  serves  to  Ml  in  tho  cat.  The  slide  A 
is  provided  with  a  table  and  swing  tool-box, 
actuated  by  a  vertical  screw ;  this,  in  its  tain,  ii 
fitted  with  right-and-left  pawl  and  ratchet  action, 
and  a  hand-winch.  Tho  pawl  lever  is  limited  aa 
to  travel  by  shifting  stops,  sliding  in  plate  below  ; 
and  motion  is  given  to  the  lever  by  means  of  the 
jointed- rod  and  stops  working  through  temporary 

(■oat  fixed  on  to  radial  arm.  I  next  lix  tho  shif  tjng- 
lead  E  carrying  the  lever  fulcrum ;  ship  the  lever 
•I ,  pin  it .  and  next,  I  adjust  the  connecting-link  c 
on  to  its  stud  b  screwed  into  extension  of  saddle, 
and  finally  drop  iu  the  pin/  to  connect  link  and  lever. 
I  now  fix  a  dumpy  tool  in  the  tool-box,  and  pro- 
ceed to  adjust  poppet  head  and  falcram  head, 
according  to  travel,  as  also  tapped  rod  and  stops 
required :  screw  all  up  tight :  otl  the  bed  ;  put  in  a 
real-cutting  tool,  and  I  am  ready  to  plane. 


Having  got  through  the  scale,  or  first  cut, 
op  or  down,  on,  say,  the  top  face  of  work, 
I  take  out  the  toed,  re-grind  it,  and  proceed  with 
my  second  cot,  after  which  I  take  a  finishing  cut 
with  a  nearly  flat-faced  tool.  The  top  face 
finished,  the  veee  have  to  be  planed,  and  to  obtain 
the  proper  angle  for  which  (previously  determined 
on)  I  cut  an  angle-piece  or  gauge  of  abeet-rioc. 
one  side  to  bear  on  lathe-bod  or  saddle,  the  other 
against  top  or  other  face  of  work  at  the  angle.  1  now 
slacken  the  top  or  clamping-screw  on  C,  and  move 
chuck  and  work  round  till  it  agrees  with  cine  gauge: 
I  then  reclamp  C  on  chuck,  and  proceed  as  before. 
It  follows,  from  tho  above-described  operation, 
that,  assuming  the  jaws  of  the  chuck  to  grip  truly 
central,  as  the  screw  holes  were  drilled,  and  tail- 
piece turned  from  holes  as  centres,  assuming  also 
the  poppet-head  centre  to  be  also  true  with  axis  of 


mandrel,  and  both  in  line  with  bed,  Jthe  u-Aoif  of 
the  work  mutt  be  true.  When  the  work  isjftxed  on 
a  face-plate,  I  use  a  dog  or  carrier  C,  ana  have  s 
series  of  tapped  holos  all  round  the  plate,  for  shift- 
ing work  b>  any  angle.  When  iwing  this,  only  one 
bolt  is  at  first  tightened  up  !  the  bottom  pushing- 
screw  is  then  turned  till  the  pinco  is  immovable, 
and  only  then  is  the  other  bolt  i  the  hole  of  which 
is  slotted  or  drawn)  tightened.  I  would  have  sent 
von  tho  working  drawing  of  the  vertioal  slide  and 
tool-l>ox,  but  that  I  must  have  mislaid  them.  I 
will,  however,  do  so  as  soon  as  found.  I  most  here 
observe  that,  although  it  is  perfectly  feasible  to 
plane  up  small  simple  jobs  ou  a  tlidr-lathf,  I  do 
not  advocate  its  indiscriminate  use.  For  amateurs, 
especially  for  optical  instrument  makers,  or  for  a 
small  and  out  of-Uie-  way  shop,  if  in  uu/ul ;  but  the 
work  performed  or  planed  on  a  lathe,  must  of  n  ■- 
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reesity  be  of  very  limited  size  and  simple  in  shape 
to  be  held  securely  ;  unless,  indeed,  you  choose  to 
incumber  tho  machine  with  quite  a  uumber  of 
special  pe.ru.  In  this  case,  it  becomes  safer,  more 
expeditious,  and  better  work  is  obtained,  by  using 
either  a  real  planine  machine  or  a  shaper,  as  the 
ease  mar  require.  I  know  that  most  amateurs  who 
are  fond  of  mechanical  manipulation  would  feel  a 
just  pride  in  being  able  to  turn  out  a  creditable 
joeee  of  work  on  which  planing  was  necessary,  and 
be  able  to  say,  "  It  was  all  done  on  my  own  lathe." 
Few  amateurs  hare  the  necessary  shop-room  for 
even  a  small  planer  or  sharper,  or  if  they  have  the 
room  they  may  not  have  the  means,  and  therefore, 

I  say  again  that  for  them  lathe-planers  are  useful, 
especially  if  they  can,  at  little  trouble  and  small 
coat,  fit  them  up  themselves.  The  entire  cost  of 
iron  castings  fur  the  one  I  have  just  described  did 
not  exceed  4s.  6d..  and  the  gun-metal  under  Is., 
including  the  lever  of  malleable  oastiron.  The 
labour  would  coat  the  more ;  but,  then,  for  most 
amateurs,  it  would  be  cum  amure. 

I I  In  conclusion.  I  mav  observe  that  all  the  dorices 
for  "  lathe  planers,"  hitherto  suggested  or  brought 
out,  are  ivy  limited?  in  m>pt-  more  especially  in 
the  stroke ;  and,  again,  in  the  case  of  the  over- 
hanging sewing-machine,  like  arm  and  tool-box, 
the  great  tendency  to  spring  and,  as  I  saw  m  one, 
to  dig.  For  my  device,  I  am  not  bound  to  the 
hand- lever,  but,  by  using  the  cross  arm  and  travers- 
ing rack,  can  get  any  length  of  stroke.  I  forgot  to 
mcution  that,  in  the  work  above  described,  I  used 
stops  to  determine  the  length  of  stroke,  one  marked 
Z,  a  piece  of  (in.  square  brass,  abutted  against  the 
Deadstock,  while  between  the  saddle  and  poppet- 
•head  was  inserted  a  piece  of  solo  leather.  I  will 
shortly  send  you  a  drawing  and  description  of 
"The  Lathe  as  a  Shaping  Machine,  and  tfhat  can 

>  on  It. ' '  Mcchanicu* . 


ORIGIN  OF 

[20992.]— Is  your  issue  of  the  17th  Nov.  last 
yon  gave  notice  of  a  paper  by  Heir  Amines  to  the 
Austrian  Meteorological  Society  on  the  above  sub- 
ject. This  pa|ier  appears  to  mo  to  bear  a  certain 
resemblance  as  regal ds  horizontal  rotation,  to  a 
paper  I  read  Mm  our  Meteorological  Society  on 
the  J  7th  May  last.  I  should  have  called  attention 
to  this  matter  at  the  time,  but  deferred  it  until  the 
publication  of  my  j*»pcr  in  the  Journal  of  the 
Meteorological  Society.  In  your  review  of  Herr 
Andries'  paper  you  describe  an  experiment  by 
movement  of  a  bell-jar,  by  which  a  part  of  a  fluid 
is  projected  against  another  part,  and  tuv  u  hi> i, 
ore  engendered.  These  whirls,  which  I  term  »•- 
srAirb,  I  have  shown  to  be  engendered  by  many 
equivalent  forms  of  projection  of  a  fluid  in  a  like 
fluid,  and  have  fully  discussed  the  matter  theoreti- 
cally in  my  work  on  "Fluids,"  published  Oct., 
1881 .  For  general  particulars  of  Herr  Andriea' 
mper  I  must  refer  the  reader  to  your  issue  men- 


„.Tho  experiments  I  used  for  the  illustration  of  my 
paper  were  Prof.  Tail's  smoke  vortices,  which  were 
shown  to  1*  engendered  by  small  impulse*,  and  to 
produce  an  altogether  more  highly  projectile  form 
of  motion  of  air  within  air  than  could  be  obtained 
by  constant  pressure,  however  great.  I  also 
pointed  out  the  causes  why  winds  were  impulsive 
{#»>:</)  as  due  to  certain  .•fleets  of  the  expansion  of 
air  by  the  Sun's  heat  acting  hi  diurnal  periods  upon 
any  part  of  the  Earth's  surface,  together  with  the 
sudden  condensations  of  vapours  (occupying  atrial 
space)  to  cloud.  The  concluding  part  of  my  paper 
U  directed  to  show  the  cyclonic  direction  impulsive 
currents  will  be  induced  to  take  upon  the  principles 
discussed  as  follows : — 

£*per>mmtal  CvudttioH*  of  Vertex  Srrtumt.—An 
"it  of  Professor  O.  Reynolds*  shows  that 
to  those  produced  by 


r  /  a.  * 
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—  apparatus  in  air,  may  be  prod 
..  the  projected  water  being  made  visible 
colouring  matter,  as  the  movement  of  the  air  is 


•  /rsmsusfs  -J  A*  Jteyol  /astifaliea,  Vol.  VIII.,  p.  Wx. 


rendered  visible  by  smoke.  This  experiment  opens 
out  a  method  of  following  vortex  motions  in 
water;  and  as  those  motions  in  water,  although 
similar,  are  slower  than  in  air,  they  are  more 
easily  observed.  Professor  Reynolds  projects  the 
vortex  or  whirl  •rings  from  tho  end  of  a  deep 
trough  8ft.  long  filled  with  water  ;  the  projection  is 
made  by  preesuro  upon  a  piece  of  thin  sheet  india- 
rubber  stretched  over  the  mouth  of  a  funnel  con- 
taining coloured  water,  the  stem  of  the  funnel 
being  inserted  in  the  trough  deep  in  the  water,  as 
shown  at  A.^Fig.  4^The^utiior^has^fi. und  that 

its  surface  will  cut  off  part  of  tho  whirl-ring,  so 
that  the  port  only  which  is  below  the  surface  will 
bo  projected.  The  motion  within  the  vortex  is  by 
this  means  clearly  shown.  The  sections  of  this 
ring  at  the  surface  will  represent  two  whirlpools, 
which  constantly  diverge  and  increase  in  diameter, 
as  represented  by  sketch  at  B.  The  water  being 
coloured,  the  whirls  will  be  seen  to  be  re- 
volving each  towards  its  centre,  in  which 
there  is  a  deep  depression.  Now,  if  prtuttrt 
were  repreteuted  fry  the  dtptht  of  letter  ut  the  trough, 
it  would  follow  that  although  tho  whirl  currents 
were  inflowing,  the  pressure  in  the  centre  of  the 
section  of  the  vortex  ring  would  be  less  than  in 
other  parte.  It  is  also  evident,  from  his  experiment, 
that  the  inflowing  currents  engendered  pressures, 
not  internally,  but  externally,  by  the  constant  de- 
flection of  the  water  by  the  tangential  force  of  the 
rotary  system.  The  author's  own  experiments 
show  that  any  section  of  a  vortex  may  be  pro- 
jected by  cutting  off  the  other  parts  by  resistance  ; 
as,  for  instance,  a  thin  section  of  a  vortex  ring 
may  be  projected  between  two  plate*,  t  The  above 
experimental  condition  shows  that  in  the  case  of 
the  atmosphere  the  resistance  of  the  surface  of  the 
earth  may  leave  the  horizontal  dements  of  a 
vortex  system  only  active,  the  vertical  element 
being  cut  off  bv  the  friction  of  the  land  or  sea. 
Cyclones  may,  therefore,  represent  ports  of  a  vortex 
system,  or  there  uuiy  be  a  complete  vortex  system 
engendered  in  one  plane  only.  Further,  tho 
diminished  pressure  in  the  centre  of  the  vortex  or 
cyclone  U  not  necessarily  a  down-flowing  or  an  up- 
flowing  system,  but  a  result  merely  of  tangentuil 
action,  where  gravitating  matter  tends  to  take  a 
position  of  equilibrium.  This  may  be  partially  shown 
by  a  very  simple  ex|«crimeut.  If  a  cup  of  tea  be 
stirred,  so  as  to  put  the  liquid  in  rotation,  and  then 
milk  be  poured  in  near  the  side  of  tho  cup,  tho 
milk  will  at  first  flow  towards  the  centre  in  spiral 
lines  without  disturbing  the  general  tangential 
action  of  the  revolving  liquid. 

There  is,  however,  another  matter  to  he  con- 
sidered, which  will  modify  the  above  conditions 
namely,  that  the  relative  velocities  of  the  two  side* 
of  a  In-wliirl  or  bi-cyclouic  projection  in  a  direc- 
tion from  west  to  east,  will  be  materially  affected 
by  the  difference  of  latitudinal  arc  in  which 
the  separated  whirl*  are  projected.  This  may 
be  shown   by  a   diagram  (Fig.  5.)   Let  WE 


sa  nua 


be  the  axial  of  projection  of  a  current  from  west  to 
east.  Let  the  lines  a  a',  b  b'  represent  parts  of 
juirnllels  of  latitude.  Then  any  body  resting  upon 
the  earth,  the  air  included,  at  a  a'  will  have  excess 
of  absolute  mobou  over  another  body  at  *  b',  in  the 
ratio  of  the  difference  of  lengths  of  latitudinal  arcs 
r»  a'  to  k  ft'.  Or  any  body  resting  at  r  c  will  have 
like  excess  over  a  a  .  Now  take  a  certain  latitude 
of  the  globe,  say  46*  N.,  where  the  surface  of  the 
earth  will  have  an  approximate  velocity  of  rotation 
equal  to  600  miles  an  hour,  anil  suppose  a  westerly 
wind  to  be  Mowing  with  a  velocity  of  21  miles  an 
hour  (that  is  what  Sir  John  Herecnel  describes  as  a 
good  sailing  breeze),  this  velocity  must  be  evidently 
plus  that  of  the  earth's  surface  velocity,  or  £21  miles 
an  hour.  And  suppose  tho  wind  to  bo  deflected  in 
a  vortex  system  north  and  south,  by  any  resistance, 
aerial  or  otherwise,  near  E.,  and  that  the  deflections 
are  such  as  would  carry  the  air  2°  to  the  north  and 
to  tho  south  to  form  a  vortex  system  or  pair  of 
cyclones  of  240  nautical  miles  in  diameter  each.  Now 
suppose  the  assumed  northerly  deflection  of  the 


'  Fluids,"  p.  MO. 
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wind  to  remove  the  air  from  its  position  at  a  to  •',  it 
will  then  clearly  be  moved  to  a  portion  of  the  earth 
whose  velocity  "i*  leas,  namely ,  about  479  miles  an 
hour,  whereas  the  wind  maintaining  itaorigiual  force 
will  be  at  621  miles  absolute  velocity  as  before  ;  it 
will,  therefore,  have  a  plm  velocity  ovor  this  part  of 
the  earth's  surface  to  which  it  is  deflected  of  42  miles 
an  hour,  assuming  it  to  maintain  its  force.  There- 
fore, the  cyclonic  action  continues  in  excess  of  the 
initial  projection  over  the  velocity  of  the  earth  at 
this  position  of  47*,  and  thereby  may  have  power  to 
complete  the  cyclone.  If  it  be  supposed  that  the 
southern  deflection  be  removed  from  *  and  the  wind 


deflected  T  south  to  a  position  e  by  vortex  motion, 
the  wind,  assumed  as  before  to  be  of  an  absolute 
velocity  of  521  mile*  on  hour,  will  now  be  deflected 
to  a  position  of  the  earth  which  possesses  the  same 
■velocity  as  itself  ;  therefore  the  air  arriving  in  this 
position  will  have  no  pium  velocity,  and  consequently 
become  calm.  From  this  it  foUows  that  westerly 
vortex  currents  will  bo  unable  to  complete  cyclones 
in  temperate  regions  in  this  hemisphere  if  projected 


from  right  to  left  only  nro  observed.  On  a 
hypothesis  it  might  easily  be  shown  that  easterly 
winds  would  be  affected  in  like  manner,  but  the 
that  Die  bIjovo  demonstration  of  the 


(20W:i,]-I  was  glad  to  see  Mr.  Pearson's  le 
confirming  the  advantage*  of  the  mode  of  I 
struction  adopted  by  the  makers  of  tho  Coventry 
"  Royal  National.  I  notice  a  clerical  error  in 
ray  letter  describing  the  machine.  The  diameter 
of  the  wheels  should  be  40in.,  and  not  Win.,  ss 
then  stated.  Not  the  least  advantage  of  the 
"  Royal  National  "  is  the  great  command  which 
the  rider  has  over  tho  machine.  I  have  removed 
the  double  band- broke  fitted  to  my  machine,  and 
find  that  by  bock-podolling,  such  is  the  rigidity  of 
tho  frame -work,  and  tho  power  confrrrcd  by  tho 
absence  of  chains  or  cogs,  that  I  qui  pull  up  within 
a  few  yards,  although  going  at  full  speed.  In  the 
same,  way,  the  machine  can  lie  sent  backwards  or 
forwards'  from  rest,  almost  instantaneously  to  full 
speed.  This  is  very  useful  in  avoiding  collisions, 
or  getting  out  of  the  way  of  animals,  &c- 

I  also  read  with  interest  a  letter  frgui "  B.  P.  G," 
in  which  he  describes  another  form  of  direct- 
action  tricycle— the  "Monarch"— in  which  the 
makers  haro  lowered  the  seat,  by  placing  stirrups 
for  tho  feet,  hanging  down  from  the  crank-axle. 
But  what  would  happen  to  the  ankles  of  the  rider, 
in  case  of  a  sudden  upset,  such  as  is  certain  to 
happen,  sooner  or  later,  to  every  rider  of  a  three - 
whoeler  •  Then  this  make  of  fie  machine  implies 
propulsive  power  gained  by  a  thrn»t,  the  rider 
leaning  slightly  back  to  push  his  feet  forwards, 
it  is  now  universally  acknowledged  that 


the  weight  of  the  rider's  body  should  aid  in  the 
k  ;  but  to  do  " 


this  the  seat  must  be  placed  I 
vertically  above  the  treadles  than  is  possible  with 

the  "  Monarch."  A  more  serious  objection  to  my 
mild,  however,  i*  the  probability  of  one's  feet 
getting  entangled  in  the  stirrups  when  dismount- 
ing. Then  1  very  much  doubt  if  the  rider  can 
effectively  back  pedal.  There  can  be  no  doubt 
that  in  the  perfect  tricycle  timpliotv  is  what  wo 
must  aim  at ;  aod  it  seems  to  me  that  this  point  is 
more  nearly  obtained  in  the  "  Direct-Action  Royal 
National  "  than  in  any  other  machine. 
A  F.Uow  of  the  Geological  l 


[20994.]— I  aur  quite  agree  with  "A  Fellow  of 
the  Geological  Society  "  undThos.  Pearsou.  Having 
ridden  a  "  Coventry  Royal  National  "  nearly  all 
lost  season.  But  I  fail  to  see  the  advantages  of 
suspended  ("Mouarch")  treadles.  Anyone  who 
has,  unfortunately,  been  jerked  out,  or  attempted 
to  jump  out,  as  oven'  tricyclist  must  sometime*  ex- 
perience, will  never  fail  to  remember  the  "  agony  " 
of  the  crou-bar  ugaiiut  hie  ankle. 

On  horseback,  stirrup*  ore  bad  enough,  and  a 
confessed  danger ;  but  to  put  oue's  feet  in  stirrups 
on  a  tricycle  can  never  bo  the  idea  of  a  earrful  mam. 
to  say  nothing  of  the  fact  that  such  a  form  of 
treadling  involves,  less  direct  action  and  less  of 
power.  However,  we  all  bavo  our  fancies,  although 


i  die ;  but  I  predict  a  future  for 


"  as  in  the  "  Royal  National."  I  much 
bolUiearings,  and  tho  lightest  and  sjmp'c-i.t 


action, 

of  everything. 


[20995.1—  Lxxwjobd  akd  Tdixt—  Notice  to 
Qtrrr  (V.I161).— An  agreement  to  let  a  tenant  stop 
"as  long  as  he  pleases"  is  void  for  uncertainty. 
The  tenant  should  bare  had  a  lease  for  a  time 
certain,  and  a*  tho  tenant  has  actually  stayed  :i  I 
years  longer  for  the  increased  rent.  I  do  not  sec 
what  there  is  to  prevent  the  landlord  from  now 
giving  him  tho  usual  notice  to  quit  as  a  yearly- 
tenant.  In  fact,  the  extra  rent  was  paid  because- 
the  tenant  wanted  to  stay,  and  not  on  a  consideru- 
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tion  for  the  landlord  leaving  htm  there  for  an  in- 
definite time. 

Ixooxjs-Tax— HkdOE  (49210).— (1.)  You  ought 
not  to  have  to  pay  income-tax  upon  your  cottage  ; 
but  if  you  are  bound  to  pay  it  as  property  tax. 
you  should  get  the  proper  forms  from  the  surveyor 
of  taxes,  and  ask  for  it*  return  on  the  ground  that 
your  total  income  is  under  £100,  and  so  you  are 
not  chargeable.  (2.)  U  this  hedge  were  a  boundary 
hedge,  you  would  hare  a  right  to  clip  it  yourself  ; 
butif  it  i-i  not  a  boundary  hedge,  and  is,  in  fact, 
upon  someone  else's  land,  which  is  divided  fruni 
your  garden  by  a  faith,  I  do  not  see  that  you  have 
any  control  over  it.  Should  the  path  be  a  high- 
way, the  local  authorities  might  interfere  and  get 
it  cut. 

Horsra-Ovrarww  of  W-stbb  (49243).-By 
allowing  the  water  from  his  drains  to  overflow  into 
your  house,  the  landlord  commits  a  trvspaas«for 
which  he  can  be  made  liable  in  damages,  unites,  of 
course,  a  right  to  allow  water  to  flow  over  your 
land  has  been  acquired  by  him  by  grant  or  pre - 
scrintion.  The  proper  remedy  is  by  an  action  for 
and  an  injunction,  and  you  had  better 

Wetherfleld,  Solicitor. 


:  (49233).-It  is  difficnlt  to  get 
ta  as  to  the  effects  of  various 
this  influence  being  so 
I  up  with  other  health  faetors.    But  waters 
ig  through  limestone  strata  come  out  saturated 
i  carbonate  of  lime,  and  containing  also  rnorw 
or  less  sulphate  of  lime.  The  distilled  water  which, 
in  the  form  of  rain,  falls  upon  the  Southdown  chalk 
hills,  and  mokes  its  way  out  into  tho  Tliaraes  and 
other  rivers,  is  calculated,  I  believe,  to  dissolve  off  so 
much  chalk  as  to  lower  the  height  of  the  surface  of 
these  bills  by  about  onefoot  peroentury.  At  the  Can- 
terbury waterworks  this  carbonate  of  lime  is  thrown 
out  by  the  addition  of  caustic  lime.  Chalk  is  very  in- 
soluble in  pure  water,  but  if  tho  water  is  charged  with 
carbonic  acid,  then  it  is  soluble  to  a  considerable 
extent.  By  tho  Clark  process  lime  is  addod  to  these 
chalk  waters,  and  this  taking  the  surplus  carbonic 
acid  to  make  chalk,  falls  down  as  an  insoluble 
powder,  while  the  chalk  previously  held  in  solution 
by  the  carbonic  acid  also  falls  for  want  of  its  sol- 
vent.  Now,  on  boiling  such  water,  the  carbonic 
acid  is  also  driven  off,  and  the  chalk  left  insoluble  ; 
and  this  insoluble  chalk  it  is  which  incrusta  the 
tea-kettle,  boiler,  hot-water  pipes,  &c.  The  remedy 
is  to  have  another  system  of  hot- water  arrangement 
(tUt  known  as  Perkins's),  which,  when  properly 
arranged,  answers  perfectly  .and  never  become* 
obstructed  by  incrustation.   This  incrustation  not 
only  obstructs  tho  bore  of  the  pipe,  but  also, 
as  a  bad  conductor,  prevents  the  Are  from  heating 
the  water  so  easily.   Gouty  persons  wonld  certainly 
do  better  to  drink  such  water  after  it  has  been 
brought  to  the  boil,  but  not  boiled  long -else  the 
water  is  again  hardened,  owing  to  the  concentration 
of  such  soluble  salts  as  are  not  precipitated  by 
boding.  If  the  water  also  contains  sulphate  of  lime 
— as  will  be  shown  at  once  by  adding  to  the  boiled 
water  solution  of  chloride  of  barium— such  water  is 
very  bad,  both  for  rheumatic  and  for  gouty  people. 
For  such  people  a  pure  form  of  distilled  water, 
made  for  drinking,  and  sold  in  bottles  under  the 
name  of  "  Salutaris  water,"  should  be  drunk.  And 
considering  that  tho  mode  of  death  in  all  adults 
past  the  meridian  of  life  is  rather  by  gradual 
choking  of  tho  pores,  and  by  earthy  deposit  in 
tho  tissues,  I  think  that  this  "Salutaris  water" 
should  be  much  more  generally  used  than  it 
is.    Of  course,    people    who  have  been  ac- 
customed to  drink  the  sparkling  saline  water, 
which  is  derived  from  London  churchyard  wells,  in 
which  many  generations  of  the  parish  have  been 
buried,  feel  very  much  like  "F.lt.C.S."  when 
offered  a  glass  of  warm  water  to  drink  tit  dinner 
instead  of  his  usual  absinthe  or  his  sherry.  So, 
again,  those  who  havo  long  drunk  chalky  water 
will,  at  first,  think  "  Salutaris  water "  flat  and 
insipid,  though  perfect  flatness  and  insipidity  arc  tho 
true  characteristics  of  pure  water.  This  question  of 
drinking-water  is  one  of  vast  importance,  especially 
to  people  who  are  past  the  meridian  of  life,  or  who 
have  any  gouty  or  rheumatic  diathesis.    But  if 
"  E.  C.    wdl  get  down  a  few  dozen  of  this  water, 
mid  drink  it  at  dinner,  flavoured  with  a  little  fresh 
lemon-Juice,  he  will  very  probably  not  feel  hi*  gout 
any  more  :  if,  in  other  respects,  "he  will  live  as  1 
havo  already  advised.    There  is  no  difficulty  in  so 
arranging  the  kitchen  boder  as  to  make  the  waste 
heat  provido  a. constant  supply  of  fresh  distilled 
water. 

Cuts,  Wauxxte,  axd  Bitt'ist*  (492.V)).-  I  regret 


writing  on  this  and  other  subjects-  I  will 
endeavour  to  fuldl  my  promises  at  an  early  date. 

LrsrE-JciCH  (49252).— If  taken  too  largely,  or 
for  too  long  a  time,  one  gets  tired  of  it ;  or  it  may 
even  become  depressing.  Token  from  time  to 
time,  it  is  very  wholesome :  and  where  vegetables 
and  fresh  fruits  are  not  freely  accessible,  it  is  a 
onoeutruted  vegetable  essence  which  is  of  great 
alue  in  the  diet.  If  the  juice  of  a  fresh  lemon  be 
squeezed  into  a  tumbler,  and  filled  up  with  warm 
water,  or  with ' '  Salutaris  water,' '  pre  vu  i  ui-1 y  warmed 
by  standing  the  bottle  in  warm  water,  that  will  be 
found  a  most  wholesome  drink  ;  and,  for  gouty  or 
rheumatic  persons^  positively  antagonistic^  to^helr 

gout.  James  Edmunds,  M  D  ,  die. 

(Irof ton-street,  Bond-street. 

COFFEE  AND  TEA. 

[20997.]— Una.  Emnrsroe  and  Au.ixsox  seem  to 
be  unanimous  in  condemnation  of  the  above  as 
drinks.  I  glean  three  reasons  why  they  are  con- 
demned. 1.  Because  coffee  and  tea  are  less  good 
diluents  than  hot  water.  2.  Because  coffein  is  a 
poison.  3.  Because  the  tannic  acid  contained  in 
either  forms  an  insoluble  compound  with  tho 
gelatine  of  the  moat.  I  shall  treat  these  three 
reasons  seriatim. 

1 .  It  cannot  be  denied  that  warm  water  must 
be  a  better  diluent ;  that  is,  able  to  dissolve  more 
of  a  certain  matter  than  when  some  of  its  diluent 
power  has  been  used  in  dissolving  something  else. 
But  this  is,  after  all,  only  a  matter  of  figures.  How 
many  grains  of  caffein,  tannic  acid,  Arc.,  are  con- 
tained in  half  a  pint  of  good  coffee  or  tea  ?  So 
few  indeed  that  a  cup  of  either  will  dissolve  very 
great  quantities  of  sugar,  salts,  or  any  other  ( in 
water)  soluble  matter.  And  I  suppose  that  there 
is  no  difference  between  the  solubility  of  matter, 
whether  inside  or  outside  the  human  system. 

2.  Caffein  is  a  poison.  When  and  where  was  that 
proved  t  If  taken  in  large  quantities,  perhaps ; 
but  then  it  is  not  taken  in  large  quantities.  Are 
there  not  a  multitude  of  substances  which  can  be 
taken,  and  are  taken,  with  impunity  in  small 
doses,  but  which  would  cause  serious  disturbances 
if  taken  in  quantities.  Wo  do  not  know  what 
becomes  of  the  caffein  when  it  lias  entered  the 
system.  But  anyone  familiar  with  organic 
chemistry  will  admit  that  tho  relation  between 
caffein  and  uric  acid  is  an  intimate  one,  so  intimate 
that  I  do  not  believe  caffein  can  in  any  way  be 
counted  amongst  the  accumulative  poisons  an 
assertion,  I  admit,  I  have  never  heard  made.  What 
is  the  difference  between  caffein  and  thein  ? 

3.  Coffee  and  tea  contain  tannic  acid,  which 
forms  leather-like  compounds  with  the  soluble 
gelatine  contained  in  meat.  Quite  true.  But  this 
in  again  a  matter  of  figures.  If  we  consume  as 
many  ounces  of  meat  as  we  consume  grains  of 
tannic  acid  at  the  same  meal,  I  opino  there  is  a 
nice  little  margin  left  for  the  human  system.  And 
that  would  be  pretty  nearly  reality.  And  as  all 
this  is  only  a  matter  of  simple  calculation,  I  should 
like  to  know  how  many  grains  of  caffein,  tannic 
acid,  essential  oil,  &c,  there  is  contained  re- 
spectively in  a  cup  of  good  coffee  or  tea.  When  we 
get  to  know  that  exactly,  we  may  be  able  to  take 
precautions  against  the  pernicious  action  of  the 
tannic  acid,  at  least.   One  nice  little  thin  slice  of 


used  in  the  medical  school  with  which  I  i 
nected  being  the'  admirable  work  by  Dr. 
Foster. 

No  one  nowadays  can  hope  to  be  able  to  pass  any 
of  the  London  examinations  in  physiology  unless 
he  he  well  grounded  in  nutrition.  Tho  very  ques- 
tion which  Dr.  Allinson  propounds— namely,  as  to 
the  quantity  of  food  required  daily— in  order  to 
••  stump  "  fiis  professional  brethren,  i*  one  that  is 
continually  asked  at  examinations,  and  one  that 
almost  any  "  first  year's  man  "  who  had  read  any 
physiology  at  all  would  lie  able  to  answer. 

Dr.  Allinson  certainly  shows  a  remarkable  want 
of  knowledge  as  to  the  state  of  teaching  in  our 
medical  schools,  and  his  ignorance  appears  the  more 
astounding,  occurring,  as  it  does,  in  one  who, 
according  to  his  own  showing,  is  so  far  in  advance 
of  the  rest  of  his  profession  as  to  be  able  to  "  teach 
them  tho  rudiments  of  knowledge  of  roan,"  and  to 
dub  them  "  pseudo-doctors."  There  is,  however, 
one  remark  in  Dr.  Allinsoii's  letter  that  may  serve 
as  a  key  to  the  remainder  of  the  contents.  He 
says  thut  vegetarians  taught  him  more  of  the  science 
of  life  than  did  all  his  professors. 

This  may  have  been  due  to  the  fact  that  he  did 
not  leam  as  much  as  his  professors  could  teach 
him,  or  else  that  they  did  not  teach  him  as  much  as 
thoy  should  have  done.  Following  Dr.  * 
own  method  of  drawing 
ment  is  most  likely." 

Had  he  followed  more  carefully  the  teaching  of 
Foster  or  Pavy,  instead  of  physiologists  of  the 
]>amphleteering  type,  he  would  have  saved  himself 
I  rem  making  rash  assertions,  such  as  saying  with 
confidence  ho  would  never  be  ill,  and  also  from  pro- 
pagating absurd  theories  about  vegetarianism  being 
tho  only  true  and  physiologically  correct  diet  for 
man.   I  inclose jnriy  card,  and  sign  myself 

January  22nd. 


meat  might  then  be  sacrificed  on  tho 
tannic  and,  and  becalm 


altar  of 
of  the 

timorous  slop-consumer, 

Would  it  not  be  better  and  more  scientific  If 
Drs.  Edmunds  and  Allinson  gave  exact  figures  t 
Keasous  1  and  3  are  purely  chemical,  and  could  be 
treated  scientifically.  Now  they  stand  as  assertions 
which  are  the  more  objectionable,  as  they  do  not 
tell  the  whole  truth,  but  only  a  part  that  might  be 
used  with  bias  and  prejudice. 

Anglo-Dane 


WHAT  SHALL  WE  EAT  AND 
DRINK  t 

[20998.]— Dm.  AlJJXSO.v,  writing  in  your  last 
issue,  brings  some  heavy  charges  against  medical 
men,  to  which  I  havo  no  doubt  some  of  the  eminent 
members  of  the  profession  who  contribute  to  your 
columns  will  reply. 

There  is  one  statement,  however, of  Dr.  Allen  son's 
to  which,  perhaps,  I  may  be  allowed  to  draw  your 
attention.  Dr.  Allison  says : — "  At  college,  students 
ore  taught  the  supposed  beneficial  action  of  drugs 
and  of  the  knife:  but  they  are  not  taught  the 
action  of  food  on  the  system." 

Now,  of  course,  I  don't  know  what  particular 
college  he  had  in  his  mind  when  he  made  those  re- 
marks ;  but  as  a  senior  student  of  one  of  our  London 
hospitals,  and  as  a  demonstrator  in  the  physio 
logical  Laboratory  of  more  than  IK  months  stand 
ing,  permit  me  to  state  that,  as  far  as  my  experi- 
ence goes,  that  assertion  of  Dr.  Allinson  s  is 
absolutely  incorrect. 

For  the  first  two  years  of  their  curriculum, 
medical  students  are  obliged  to  devote  their  atten- 
l  tion  mainly  to  gaining  a  knowledge  of  anatomy 
that  pressure  of  other  work  has  prevented  me  from  |  and  physiology,  the  text-book  of  tho  latter  science 


ESCAPEMENT. 

letter  (20946,  p.  433)  on  the 


OEAVITY 

20999.]— SKKIXO  a 
rate  of  a  double  three-legged  Donisoo  gravity 
osonpement.  has  induced  jno  to  give  my  idea  that  tho 
double  three  legs  is  an  unnecessary  complication ; 
for,  by  placing  the  stops  so  as  to  form  an  angle  of 
120*  at  the  pallet  arbor,  and  making  each  leg  in  its 
tum  strike  from  stop  to  stop,  all  the  advantages 
claimed  by  Sir  E.  Beckett  can  be  obtained  in  a 
greater  degree,  with  a  single  three  legs. 

It  would  also  be  an  advantage  to  have  separate 
levers,  renting  on  adjustable  studs,  for  the  stops,  so 
that  the  unlocking  could  begin  at  a  point  before 
zero,  or  lowest  point  of  the  pendulum's  swing, 
equal  to  that  at  which  it  unlocks  after  zero  ;  thereby 
equalising  the  friction  in  the  descent  and  osecnt,  and 
enabling  us  to  dispense  with  the  fan  fly.  I  may  say 
that  I  have  tried  this  latter  arrangement  with  a 
two-legged  gravity  escapement,  where  the  driving 
weight  varied  considerably  more  than  with  any 
turret  clock,  and  with  very  satisfactory  gvl*^ 


THE  SLIDE-RULE. 

[21000.]  —  Hsar-Borwo  the  "cubing  rule " 
referred  to  in  the  letters  of  "  Gamma  Sigma  "  (see 
"E.M.,"  pages  410,  453,  Nns.  0'JS,  930,  January 
nth  and  19th),  I  shall  be  obliged  if  the  gentleman 
carrying  above  signature  will  kindly  furnish  an 
example  showing  file  application  of  above  instru- 
ment, to  find  tho  contents  of  a  rwrnllelnpipedon, 
whose  oid  dimensions  are,  say,  17iro.  by  lain.,  and 
length,  3ft.  nun.,  so  as  to  leave  the  whole  of  the 
operations  and  results  open  for  inspection  at  last. 

And  so  far  as  concerns  the  spiral  instrument, 
which  to  "  O.  S."  appeared  very  clumsy  in  working, 
inasmuch  as  one  arrangement  of  that  kind  gives 
results  equivalent  to  what  are  obtainable  from  a 
Soft,  straight  slide-rule,  or  circular  one  8  ft.  diameter 
of  the  ordinary  arrangement,  while  combined  with 
it  are  a  circular  instrument  12in.  diameter,  and  a 
common  logarithmic  table  to  four  places  of  decimals, 
then  if  the  clumsiness  which  appeared  to  "  O.  8." 
arose  from  the  great  size  of  instrument  which  was 
necessarily  caused  in  representing  four  places  of 
figures,  it  may  be  asked,  how  much  larger  and 
clumsier  would  be  that  to  represent  six,  which  is 
stated  to  bo  what  is  wanted '! 
Buttendiaw,  Jan.  20.  Thomas  Dixon. 

THE  BRAKE  FAILURE  AT  SPALDING 

[21001.]— Ox  Thursday,  tho  llth  inst.,  a  report 
was  telegraphed  to  all  parts  of  the  country,  and, 
of  oourse  published  in  the  newspapers,  to  the  effect 
that  the  Westinghouse  brake  foiled  at  .Spalding,  in 
consequence  of  a  pipe  bursting,  and  tliat  a  Oreat 
Eastern  Company's  express  train  had  run  a  quarter 
of  a  mile  past  the  station.  The  following  are  the 
facts  of  the  case  :— Tho  9  a.m.  train  from  Liverpool- 
street  to  Doneaster.  was  worked  with  a  Westing- 
house  broke  from  Loudon  to  March,  and  it  was  o 
perfect  order.  After  another  engine  had  been 
attached  the  Westinghouse  brake  was  not  •»  «*« 
north  of  March,  and  the  train  won  worked  with  tbe 
usual  tender   and  van   baud- brakes.    On  ap- 
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preaching  Spalding,  tin?  fireman  attempted  to  put 
on  tho  tender  baud-brake ;  but  this  bu  was  unable 
to  do,  as  a  pin  which  connects  tho  baud  gear  bod 
fallen  out,  and  was  lout.  Tho  driver  at  once  ro- 
his  riigine,  and  stopped  150  yards  past  the 
From  these  facts  it  will  be  soon,  that  the 
i  was  the  failure  of  the  tender-  hand-brake  ; 
L  the  Wcstinghnusc  brake  was  ncU  in  << ,  and  did 
'■  fail,  and  that  the  distance  which  the  train 
tho  platform  was  very  incorrectly  given. 
The  ixsrsou  who  telegraphed  tho  report  of  this 
supposed  failure  of  thu  Wcstinghuuso  broke 
evidently  did  nut  understand  its  construction,  or  he 
would  not  try  to  account  for  a  failure  by  stating 
that  "  a  pipe  burst."  Doubtless,  ha  thought  this 
would  reader  the  brake  useless,  whereas  the  fact  is 
it  would  instantly  apply  it.  Tho  Weetingbouse 
being  automatic  in  action,  is  applied  hy  a 
of  air  pressure  in  tho  brake  pipe ;  therefore, 
■  by  the  driver  or  guard  operating  his  broke 
valve,  tho  accidental  separation  of  thu  train,  tho 
breaking  or  bursting  of  a  pipe,  or  any  other  means 
by  which  the  pressure  is  suddenly  minced,  it, will  bo 
instantly  applied  and  remain  "  on  "  until  purposely 


[21002.]— Is  reference  to  the  letter  of  your  cor- 
respondent, "Lester"  (20940),  I  entirely  agree 
with  him  as  to  doing  away  with  tho  old  numbers 
altogether,  and  would  suggest  that  whatever  sys- 
tem is  adopted,  the  sectional  areas  of  the  various 
sines  should  have  a  geometrical  ratio  compared  with 
oach  other;  and  this,  of  course,  would  give  the 
diameters  a  corresponding  relationship, 
the  ratio  to  be  V  2,  or  as  1  :  1259U,  with 
metre  as  the  unit  of  area,  then — 


soft  metal  at  high 
cation  of  it  to 
heard  of. 


is  the  first  I 
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REPLIES  TO  QUERIES. 


In  their  atuwrrt,  Corretpondentt  are 
fully  ret/iutUJ  la  mention,  ia  each  imtanee,  the  title 
ami  Mimier  ef  the  query  atked. 


[48569.]-  Dynamo  {V. ft.)— The  querist  will  do 
well  to  read  the  Cantor  lectures  on  "  Dynamos," 
which  are  being  published  in  "ours,"  and  in  the 
Juurnal  of  the  Society  of  Arts.  The  reason  of 
machine  heating  is  an  electrical,  not  a  mechanical, 
defect— resistance  of  armature  too  high,  or  of 
external  circuit  too  low.  Oil  being  an  insulator 
is  hardly  a  good  thing  to  put  on  the  commutator. 
The  position  f«.r  the  brushes  is  at  the  extremities  of 


,  as  is  very  f ullv  ex- 
i  referred  to.— KalBa. 
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The  advantage  of 
area  x  specific  gravity 
length— viz.,  1  CM. 

Comparing  any  wire  with  any  other  that  is  either 
3,  0,  9,  or  1*2  sizes  smaller,  their  sectional  areas  will 
vary  J.J.J,  and  r\j  respectively ;  and  conversely,  by 
comparing  with  sizes  that  are  larger,  in  the  same 
order,  they  will  be  2,  4,  8,  and  16  times  greater, 
their  weight  per  equal  lengths  bearing  the  same 
proportion.  The  electrical  resistance  will  vary  in- 
versely to  the  weight.  By  comparing  the  diameter 
of  any  wire  with  6,  12.  or  18  sizes  smaller,  or 
larger,  they  will  vary  J,  J,  J,  anil  2,  4,  8  times,  re- 
spectively. I  think  the  adoption  of  a  ratio  which 
is  a  root  of  2  will  considerably  facilitate  calcula- 
tions, and  effect  a  great  saving  of  time, 
James  B. 

The  Avenue,  Erith,  Kent,  Jon.  10. 

CUTTING  STEEL  WITH  A  WET  IBON 
DISC. 

[21003.]— Th*  operation  described  by  the  corre- 
spondent of  the  American  Mathtnut  —  viz.,  that  of 
cutting  steel  bars  by  means  of  a  soft  iron  disc— is,  to 
my  knowledge,  at  least  40  years  old,  and  I  daresay 
many  of  your  readers  of  my  age  (63)  will  remember 
seeing  it  in  operation  from  1830-1844  at  tho  Itoyol 
Adelaide  (ialkry,  where  it  was  exhibited  cutting  an 
18in.  coach-smiths'  "rubber"— not  smaller — 
through  in  about  46  seconds  dry.  Tho  disc  spindle 
ran  inside  the  projecting  rim  of  two  anti-friction 
wheels,  and  revolved  at  about  3,000  rev.  per  min. 
It  was  driven  by  a  small  eugine  by  tho  older 
Perkins,  tho  founder  of  the  present  firm  of  boiler 
engineers.  The  cylinder  of  this  engine  was  only 
2Jin.  diam.  by  I2in.  stroke  and  ran  at  40  to  60  rev. 
per  min.  Tho  steam  was  supplied  by  one  of 
Perkins's  coil  generators,  and  was,  generally,  while 
running  the  engine  alone,  worked  up  to  5001b.  At 
this  pressure  the  little  engine  developed  6  h  p.,  but 
of  this  tho  disc  absorbed  quite  half.  The  same 
Kaler  was  used  for  working  tho  steam-gun 
(Perkins's)  where  the  steam-pressure  was  raised  to 
1,0001b.  per  sq.  in.,  and  sometimes  higher.  As  I 
was  at  that  time  acquainted  with  Professor  Faraday, 
who  was  scientinc  lecturer  at  the  Adelaide,  and 
often  accompanied  him  there,  I  had  the  above  data 
fnm  him.  It  was  with  this  baler  or  generator  I 
first  experienced  the  eold  bloat  induced  by  steam 
at  such  a  tremendous  pressure  issuing  from  the 
safety-valve.  No  steam  proper  was  visible,  but  for 
about  3in.  all  round  the  valve  appeared  a  beautiful 
ultramarine  halo ;  beyond  this  the  issuing  vapour 
blew  as  perceptibly  cold  tu  the  ham],  in  fai  t,  it  was 
like  holding  one's  hand  against  a  tuyere  in  full 
blast.  At  that  time  tho  properties  of  the  disc  had 
ouly  been  applied  to  show  tho  abrading  effect!  of  though*  fur  "in 


the  diameter  of 
plained  in  the  li 

J48.V12]  Granule  Cell*.  {D.ft.)-Mr.  Dale 
informs  me  that  his  cells  have  a  constant  E  M. F. 
of  1'72  volt.  1  should  imagine  that  their  low  in- 
ternal resistance  would  render  them  quite  as  suit- 
able aa  Bunseu  for  electric  light,  not  to  mention 
tho  advantage  of  having  no  fumes.— Kaiua. 

[48752.1-Adulteratlon  of  T»a.-I  would  sup- 
plement  the  n -marks  on  this  subject  by  stating  that 
I  believe  there  ore  such  things  made  as  tea-mills. 
Who  are  they  used  by,  and  for  what  purpose  it  not 
for  adulteration  V    Leaves  of  the  liawthorn,  tho 

facture  of  brooms,  have  been  suggested  as  playing 
important  parts  in  "a  cup  of  tea." — A.  Fkajcoois. 

[4S774-]  —Watch  Bo  pairing  (TJ.a  )—  Querist 
can  learn  what  ho  requires  by  perusing  the  last  Vol. 
of  this  paper,  and  Britten's  "  Handbook,"  adver- 
tised in  "  E.M."  but  lately,  price  5s. — C.  M.  K. 

[48790.]—  Watchwork  (TJ.ft.1— "  Dial"  seems 
to  me  to  answer  the  first  part  of  his  query  himself, 
if  I  understand  it  aright.  Remedy :  either  new 
pivots  or  new  holes.  If  you  want  to  fit  cyhndcr- 
nivots,  it  requires  special  tools ;  but  much  can  be 
learnt  by  perusing  bock  numbers,  especially  the  tost 
Vol.— C.  M.  It. 

[48814.] — Grinding-  (Masses,  —  For  glazing 
spectacles  any  moderately  fine-grained  stone  will 
do.  Bilston  grits  are  rather  scarce.  If  your  stone 
is  too  coarse,  it  will  fleck  the  edges.  For  polishing 
the  edges  you  require  a  very  fine  stone,  pro- 
nounced "  Crag  Leo,"  for  use  after  tho  ordinary 
grindstone,  and  which  will  leave  your  glass  per- 
fectly smooth,  but  dull.  A  polishing  bulb  of  withy, 
upon  which  ynu  may  use  either  finely-powdered 
pumice  or  rottenstone  is  all  that  is  required.  It  is 
well  to  have  a  vessel  containing  water  handy,  into 
which  you  may  dip  the  glass  and  your  fingers,  so 
that  any  particle  of  dirt  or  pumice-stone  adhering 
thereunto  may  bo  removed,  or  you  will  find  the 
surface  of  the  glass  scratched  when  polished.  You 
will  not  be  able  to  purchase  pumice-stone  in  powder 
fine  enough,  and  in  the  absence  of  a  mill  can  crush 
it 


[4BS17.]  -  Restoring-    BUk    and  Woollen 

Goods.— It  is  rather  strange  that  simple  pressure 

should  bleach  a  black  colour.   If  a  I  • «        bio.  k, 

perhaps  sponging  with  very  weak  ammonia  water 
will  restore  shade. — Abkaykb,  Trinidad,  Colo. 

[48829.]    Lathe-Bed.    I  saw  the  remarks  of 

■  W.  J.,  Patternmaker,"  but  thinking  it  oidy  a 
matter  of  opinion,  I  did  not  think  it  necessary  to 
write.  But  ui  answer  to  W.  H.  Sen  von  (4S6S9),  I 
may  say  that  he  interprets  my  description  correctly 
as  regards  purt  B,  Fig.  1 ,  page  305.  E  shows  the 
bed  of  sona  ;  A,  represents  the  top  box  ;  after  re- 
moving which  the  sand  in  the  middle  is  removed  in 
the  usual  manner — viz.,  by  having  a  slip  of.  wood 
(iron  plate  if  the  easting  is  large  or  many  eastings 
wanted)  the  length  of  the  bed,  placed  under  the 
sand  to  bo  lifted ;  two  or  more  hand  or  lifting -irons 
screw  into  this  slip.  While  the  irurido  of  •  the 
pattern  is  being  rammed  these  irons  arc  left  in  and 
come  level  with  the  top  parting.  When  tho  opera- 
tion is  done  they  are  unscrewed  *,  a  piece  of  paper 
placed  over  the  holes  to  keep  the  sand  out,  and 
then  the  top  box  rammed. — E.  P.,  Liverpool. 

[48835.]— Fusible  Plugs.  — 1  hope  my  remarks 
will  lead  to  "  serious  consequences,"  as  your  corre- 
spondent says,  provided  those  consequences  ore 
nothing  more  serious  than  a  careful  inquiry  into 
the  real  merits  of  fusible  plugs  as  made  and  applied. 
Possibly  it  is  because  I  have  "  penetrated  the  sub- 
ject "  that  I  spoke  of  them  as  a  «  delusion  and  a 
snare."  awl  I  fail  to  see  that  "  B.  W."  has  done 
anything  to  remove  that  impression :  on  the 
contrary,  ho  supports  it.  I  cannot  sgroe  with  him, 
however,  that  a  water  "entirely  unfit  for  boiler 
purposes."  can  be  rendered  so  by  the  use  of  any 
fusible  plug  yet  invented.  I  need  not  occupy  space, 

a  p.  457, 


"  Boswell  "  puts  tho  matter  on  a  proper  footing. 
"  B.  W.,"  however,  says  that  large  otvninge  are 
necessary,  so  that  the  incrustation  offers  no  impedi- 
ment to  the  steam.  I,  on  the  contrary,  would  soy 
that  the  plug  should  be  placed  in  such  a  position 
that  it  could  not  bo  covered  with  scale.  Boilers 
tliat  are  pro  per  I V  looked  after  and  fitted  with  low 
water  safety-valves  do  not  require  fusible  plugs, 
but  in  locomotives,  where  they  are  really  useful,  it 
is  tho  practice  to  change  theni  about  every  mouth— 
a  little  fact  which  says  a  good  deal.  Probably  the 
alloys  undergo  some  change  through  tho  pro- 
longed heat,  for,  as  is  well  known,  alloys  melt  at 
temperatures  below  the  mean  of  the  melting-points 
of  their  components— why  has  never  been  satis- 
factorily explained.— T.  P. 

Pillows).  — Cannot  bt 
is  sure  to  go  lumpy 
shook  up,  iwpecially  if  it  has  room  to 
Horsehair  cushions  ore  always  stuffed  tight  for  that 
reason. — It.  J.  M. 

[48911.]— Soli-Registering-  Thermometer.— 

I  have  made  the  liquor  in  my  self-registering  tier- 
ing before  a  finff'but^cotd,  such  as  winsome  times 
get  here  (Colorado),  parts  it  again.  Tho  instrument 
has  recorded  all  right  for  three  years,  but  spoilt 
this  winter.  I  fancy  the  liquor  (spirit  f)  isjrcllowcr 
in  colour  than  it  used  to  be.— As&ayeji,  Trinidad, 
Colo. 

[48914.]— Tea  and  Coffee  after  Jfeals.-Thc 

ply  on  p.  458  looks  very  absurd  after  Dr. 
K'lmumls  has  given  a  definite  answer  to  tho  ques- 
tion ;  but  it  shows  how  ready  some  people  are  to 
scatter  "information"  broadcast  without  taking 
the  trouble  to  learn  if  it  is  correct.  Tbcine  ami 
caffeine  do  not  contain  tannin,  and  the  latter  is 
used  to  convert  hides  into  leather,  not  to  harden 
leather.  Dr.  Allinson  was  more  cautious  in  his  first 
letter  (p.  385)  than  on  p.  455.  Then  be  wrote, 
"  The  tannin  of  the  tea  is  said  to  form  leather  with 
the  gelatin  of  the  meat  " ;  now  he  speaks  much  too 
positively,  and  offors  not  a  particle  of  proof  for  the 
statement  that,  "In  fact,  meat  is  changed  into 
leather."  Perhaps  Mr.  Alien  can  tell  us  whether 
any  experiments  nave  been  made  on  this  point,  for 
I  submit  that  decoction  of  oak-lark  with  skins  is 
not  quite  analogous  to  a  nice  juicy  steak  and  a  cup 
of  tea.  Will  Dr.  Allinson  try  the  expo  rim  cut.  or 
preferably,  Mr.  Allen,  of  endeavouring  to  convert 
a  piece  of  hide  into  leather  with  oak-bark,  ac- 
companied by  gastric  juice  and  tho  other 
accompaniments  or  equivalents  of  the  cup  of  tea 
and  the  meat ;  or,  reversing  the  process,  will  one 
of  these  gentlemen  try  how  far  steak  digests  in  an 
artificial  gastric  juice,  plus  a  cup  of  tea?  Trie- 
results  would  be  science,  and  would  be  more  con- 
vincing than  mere   sweeping  assertions.— Nix 

Dor. 

[48916.]— Jock-ln-the-Box  Gearing  -  Will 
querist  say  where  he  saw  the  term  f  There  is,  or 
was,  the  jack-frame,  or  jack-in-the-box,  used  in 
the  cotton  manufacture  for  giving  a  twist  to  the 
drawn  stiver,  winding  on  a  bobbin  as  it  was  received 
in  the  roving  can.  Has  that  any  tiling  to  do  with 
it  ?— T.  P. 

[48935.]—  Fan  for  Smith's  Hearth  — This 
query  is  a  bit  of  a  puzzle ;  but  if  it  is  meant  that 
the  blades  of  the  fan  are  only  Gin.  square  and  move 
in  a  chamber  9in.  wide  and  -  Jin.  in  diameter,  the 
remedy  is  obvious ;  put  longer  and  wider  blades,  so 
tluit  they^ nearly  fill  tho  space  they  have  to  move 

[48968.]— Ordnance  8urvey  — If  "  F.  C.  T." 

wants  to  join  the  civil  division,  ho  would  only  re- 
quire a  recommendation  from  his  last  employer, 
and  make  application  to  Captain  Morgan,  Ordnance 
Survey  Office,  Hereford,  as  that  is  tho  division 
office  for  Warwickshire,  Ac.  If  the  R.E.'t,  he 
would  require  to  be  some  tradesman.  The  oppor- 
tunities and  promotion  is  sure,  if  steady,  and  atten- 
tive to  duties.—  Kjeowxonnwo,  Birm. 

[48993.]— Yellow  and  Bed  Timber.— "W.  J." 
at  page  4»8,  thinks  I  am  wrong  in  saying  that 
Dantetc  or  Mnmcl  fir  is  often  spoken  of  as  red  pine, 
such  is  bit  experience  when  questioning  workmen, 
but  that  they  are  not  the  samo  wood,  I  believe  I 
mails  clear  in  answering  the  query  on  page  4 13, 
"  W.  J.  "  will  find,  however,  that  the  opinion  is 
very  common,  and  is  exptweod  by  good  authorities, 
(e.g.)  IUnldnein  his  "Civil  Engineering"  says,  "Pino- 
timber  of  the  beet  sort  is  the  produce  of  the  red 
pine  or  Scottish  fir  (I'm us  sylvestris)  grown  in 
Normandy,  Sweden,  Russia,  and  Poland ;  the  best 
is  exported  from  Riga,  the  next  from  Memel,  and 
DantMO."  In  "  Chambers'  Ency.,"  art.  "Pino,"  he 
wilt  also  find  the  same  wood  spoken  of  as  red  ileal  or 
red  pine;  and  R.  Murray,  C.E.,  expresses  similar  vie  we 
in  ''upbuilding,  and  Steam-ships,"  page  160-51. 
Hnrst,  in  his  "Architectural  Handbook."  alsoroea- 
tiiins  the  inconvenience  arising  from  this  practice. 
From  the  above  it  would  seem  ss  if  there  was  some 
doubt  about  the  matter,  and  for  myself  I  always  decide 
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the  difference  lietween  red  nine  timber  and  red  pine 
deal,  which  he  mentions  at  the  end  of  his  answer  ? 
And  if  any  of  your  render*  can  explain  how  this 
confusion  has  got  about,  many,  no  doubt  besides 
myself  would  feci  obliged.— SiurwuniuT. 

[491124.]  —  Stains)  or  Dyes  for  Wood.  — If 
"  Dandle  Dininoat "  would  apply  to  his  deal  an 
aqueous  decoction  of  gum  catechu  ;  afterwards, 
when  dry,  give  it  a  coat  of  bichromate  of  potash 
dissolved  in  water,  which  will  give  a  colour  from 
tike  lightest  brown  to  nearly  black,  according  to  the 
strength  of  the  solutions,  which  will  take  a  good 
deal  of  scrubbing  (as  he  calls  it)  to  erase,  I  am 
sure  "  D.  D."  will  I 


(49026.]— Geological  Query  — The  hypothesis 
referred  to  by  "  H.  T.  W."  has  now  been  before 
geologists  for  some  time.  Mr.  Lancaster,  judging 
Irs  si  his  reply  to  query,  has  not  seen  an  account  of 
it.  The  position  maintained  by  its  author  lias  not 
yet  l«een  seriously  criticised,  our  knowledge  of  ter- 
restrial movement*  being  still  very  limit/-').  Ex- 
perience will  show  whether  the  hypothesis  is  tenable 
or  not.  Meanwhile,  I  believe  geologists  will  be 
inclined  to  regard  it  a*  a  very  valuable  contribution 
to  the  most  obscure  department  of  geological  re- 
march.  Taken  in  conjunction  with  the  causes  pre- 
viously recognised,  it  helm  us  to  understand  now 
it  is  tkat  some  of  our  British  lake  and  estuarine 
deposits,  notably  the  Old  lied  Sandstone  and  Wealden 
aeries,  accumulated  to  snch  an  immense  thickness 
within  comparatively  limited  areas. — L  E.  Geobok, 
Liverpool. 

(49044.1  —  Extracting  Paraffin -Oil  from 
Floor. — Yea.  A  strong  hot  solution  of  oxalic  acid 
ipplied,  and  by  the  after- use  of  the  srrubbing- 
brusli,  you  will  remove  all  stain  from  your  boards. 
—A.  E.  B.  Smith. 

{49060.]— Pump*.— To  "  EsnrxiaCAjr,"  p.  4S9. 
We  have  a  Tin.  pump,  Gin.  pipe,  length  of  suction 
about  60  yards,  total  dip  about  7ft. ;  tins  pump  is 
worked  with  the  hauling  miies,  which  run  the 
waggons  and  pump  at  the  same  time ;  length  of 
ilclivery  pipes  800  yards,  with  total  rise  of  100ft., 
revolutions  about  40  jier  minute.  We  have  an  Km. 
pump  running  with  endless  rope,  about  same  speed; 
length  of  suction  about  40  yards,  clip  about  10ft., 
length  of  delivery  400  yards,  rise  about  B4ft.  It  is 
advisable  to  have  *  clack-valve  as  near  the  end  of 

14MC0  ]  -.Vice  tor  Bench  —  Will  R.  T.  Lewis 
inform  me  where  the  vices  may  be  seen  in  London, 
the  prices,  and  Weights  of  liin.,  .(j:n„  and  tin. 
jaws  t  Arc  they  fitted  with  "  solid  boxes  "—i.e., 
thr  thread  turned  out  of  the  solid,  and  not  formed 
by  brazing  in  a  strip  ?— Mechanic. 

[49070.]- Bruah-Dynamo.  -Use  No.  18  on 
armature.  No.  Ill  or  12  on  F.M.  Get  pttrt  cop|>er 
wire,  cotton-covered.  Well  insulate  wire  on  arma- 
ture with  silk -ribbon.  Cotton  or  putter  will  do  fnr 
F.M.  If  the  cores  of  field-magnets  are  large,  use 
the  No.  10.  Quantity  a  matter  of 
A.J.Ss. 


others  omit  the  points,  and  give  Aleph  as  in  tall, 
itar.   The  true  pronunciation  of  Hebrew  is  tup- 


[1X172.] -U*o  of  Marine  Glue -In  using 
marine  glue,  Miss  Bichards  should  have  the  sur- 
s  of  the  articles  she  wishes  to  unite  pcrfeetly 
drv,  and  wanned  ;  then,  and  not  till  then, 


may  she  appl v  j  ust  sufficient  hot  glue  on  one  sur- 
face only  to  form  a  thin  layer.  The  best  tool  for 
the  purpose  is  a  narrow  spatula.  This  done,  press 
the  articles  together,  and  continue  the  pressure  till 
firmly  united.  -  A.  E.  11.  Smith. 

J49077.]— Pyrometere.— It  will  be  a  difficult 
thuig  to  make  u  pyrometer  to  work  through  1 ,000% 
as  yuu  seem  to  wish  to  do.  I  can  give  you  instruc- 
tions how  to  make  a  good  one,  to  work  from  400° 
to  l.OOff1  F.  If  this  will  answer  your  purpose,  let 
me  know  in  another  query,  and  I  will  help  you.— 
W.  J.  Lakcasteb. 

[1907* .1    Spontaneous  Combustion  of  Oils 

— It  is  a  difficult  thing  to  answer  this  question,  but 
vro  might  place  in  the  order  of  their  spontaneity — 
1st,  light  mineral  oils  (the  benzol  and  the  beiuine 
aeries) ;  2nd,  essential  oils  (including  the  turpentine 
aeries)  ;  3rd,  heavy  mineral  oils ;  4th.  fish  oils ; 
.'>th.  fixed  (as  u  rule)  seed  oils.  I  think  '•  J.  F.  S." 
will  find  that  the  spontaneity  of  the  different  oils 
of  each  cUw  varies  in  mtio  to  their  specific  gra- 
yities.-A.  E.  B.  Smith. 

[49086]  —Co  111  ma  tore. — A  long  collimator  is 
better  than  a  short  oue,  where  space  is  not  much 
object.  The  longer  the  collimator,  the  better  can 
you  adj  ust  the  slit  for  fine  lines.  A  short  collimator 
must  have  the  edges  of  the  slit  as  nearly  perfection 
as  |«saible,  and  they  must  be  able  to  approach  each 
other  with  an  accuracy  not  at  all  necessary  in  a 
long  collimator.  For  star  spectroscopy,  though,  the 
longer  the  slit  is  away  from  focus  of  o.g.  the  leas 
light  does  it  receive,  so  that  a  long  collimator 
would  not  bo  so  good  as  a  moderately  short  ono  for 


[490R9.] -Pronunciation  of  Hebrew.— The 
Et'ju  Hebrew  grammar  gives  the  sound  as  a ; 
Wolfs  grammar  as  sir  in  colt,    rarkhurst  anil 


posed  to  be  lost— like  the  other  ancient  languages — 
and  the  points  are  a  recent  invention. — Sod. 

[49089.]  —  Pronunciation  of  Hebrew 
There  is  no  "  standard  "  pronunciation  of 
Hebrew  ;  scarcely  any  two  books  agree.  Some 
Hebraists  recommend  the  language  being  learnt 
"without  the  points,"  a  short  aorc  being  added 
between  the  consonants.  This,  of  course,  affects 
the  pronunciation.  Block  (introduction  to  Old 
Testament)  says  the  Synagogue  rolls  are  still  written 
without  points. — u'um. 

[49092.1  -Constant  Battery.  Will  "Sigma" 
accept  my  thanks  for  his  reply  to  my  query,  and 
allow  me  to  trespass  onoo  more  upon  his  good- 
nature with  a  revised  question  ?  I  want  a  con- 
tinuous current  through  a  closed  circuit  offering  a 
resistance  of  from  four  to  five  ohms.  The  E.M.F. 
of  the  Daniell  cell  would  be  ample  for  my  purpose, 
awl  what  I  want  to  know  is  for  how  many  days, 
weeks,  or  months  would  such  a  cell  give  out  a  cur- 
rent practically  unvurying,  and  afb:r  what  |ieriod  of 
time  would  the  current  fall  to,  any,  one-third  of  its 
original  amount  r  I  f  these  data  are  still  insufficient, 
will  "Sigma"  kindly  state  how  long  will  a 
Daniell  -or,  if  "  Sigma"  considers  it  superior,  anv 
other  form  of  cell  —supply  a  continuous  current  tf 
the  poles  be  connected  by  a  abort  thick  conductor, 
the  external  resistance  being  practically  nil  ■  I 
know  that  I  could  solve  the  question  by  experi- 
ment, but  thinking  that  his  experience  in  electrical 
matters  would  enable  "Sigma"  to  answer  the 
question  offhand,  I  addressed  it  to  him.— Ll- 
o  mi  an  . 

1 49094.] -Ball  Telephonoe.-I  should  amy,  Cer- 
tainly not.  Why  don't  you  write  to  the  present 
company,  and  ask  them  the  question  as  to  ex- 
change r  and  then  you  would  have  the  only  answer 
you  can  get.  You  cannot  alter  them  and  number 
them  yourself.  The  company  alone  will  number 
their  productions.—  W.  J.  Lamustkh. 

[49100.] — Varicocele. — Having  been  radically 
cured  bv  undergoing  three  different  kinds  of  opera- 
tions, allow  me  to  say  some  are  very  simple,  others 
very  heroic.  The  suffering  can  be  mitigated  by 
wearing  a  suspender,  resting  in  the  horizontal 
position,  and  avoiding  much  standing,  which  is 
worse  than  moving  about.  A  bidet  is  valuable 
for  cold  local  bathing.    A  radical  cure  cannot  be 

on  both  sidrs^Ysfc  Caihnc*^JSS2Ej& 
C.  T.  B. 

[49105.]  -  Artificial  Foot.— In  reply  to 
"Timber  Toes,"  a  friend  had,  his  foot  amputated 
at  the  ankle,  nnd  was  told  by  a  dealer  in  artificial 
limbs  it  was  taken  off  at  the  wrong  place,  and  could 
not  be  fitted.  I  made  him  one  whi  chhe  has  worn 
for  ten  years.  I  mistake — he  has  had  two  in  that 
time ;  he  walks  well  without  stick,  am]  I  have  seen 
him  lift  heavy  weights  into  railway-waggons.  He 
takes  juirt  of  the  bearing  on  end  of  stump,  leg,  and 
under  the  knee  a  leather  socket  fit*  the  leg.  and 
laces  up  behind,  and  buckles  round  below  the  knee- 
joint,  nnd  pushes  this  into  another  leather  socket 
with  steel  strips  up  each  side,  riveted  on,  with  a 
joint  at  the  ankle,  and  another  at  the  root  of  the 
toes.  The  foot  is  made  of  willow,  some  as  cricket 
bate,  exactly  the  same  size  as  the  other.  Ho  can 
buy  shoes  at  any  shop,  and  walk  off.  Last  year  I 
made  him  a  tricycle ;  he  went  on  a  tour  for  five 
days,  riding  every  day,  and  can  mount  lulls  that 
many  bicyclists  would  not  attempt.  If  Editor  will 
find  space,  I  will  give  more  particulars  and  help 
the  querist  to  make  his  own,  which  he  can  do  if  a 
mechanic. — Ex. 

[1910S.]— The  Voas  Induction  Machine.— 

The  hole  in  your  stationary -plate  can  lie  beat  cut 
in  thu  following  way  ; — Have  a  small  disc  of  wood 
(ordinary  picture -bucking  will  do  welt),  and  with 
it,  of  course  made  to  size,  cut  with  the  diamond  a 
circle.  Tap  it  carefully  all  round  till  the  cut  has 
gone  through.  Put  a  pointed  tool  (say  a  graver) 
point  upwards,  in  the  vice.  Hold  your  plate  so 
that  the  middle  of  the  disc  of  glass  you  wish  to 
remove  rests  on  the  point.  Willi  a  small  hammer 
(I  use  a  watchmaker's  hammer)  hit  gently  just 
above  the  point.  Tou  will  make  a  hole,  and  by 
moving  the  glass  and  by  careful  manipulation,  you 
con  easily  remove  the  part  wanted.  Some  experi- 
ence is  necessary,  but  the  actual  work  can  bo  easily 
accomplished  in  ten  minutes.  The  Ley  den  jars  may 
tie  of  any  size  you  like :  with  large  ones  you  will 
have  more  dense  but  fewer  discharges  tlian  with 
small  ones  ;  4  or  .'tin.  of  tinfoil  for  each  surface  is 
sufficient.  The  great  poiut  is  long  insulation,  and 
for  this  purpose  long  jars  coated  only  up  a  small 
way  from  the  bottom  are  beet.  The  holders  for 
the  brushes  that  feed  the  armatures  may  be  fas- 
tened on  the  stationary  plate  any  convenient  way 
—  the  only  points  are  that  when  they  touch  the 
buttons  tliere  must  be  electric  connection  through- 
out ;  else  the  machine  will  not  lie  self-starting.  I 
have  bored  holes  in  some  plates  and  secured  the 
small  wire  arm  with  small  wooden  or  vulcanite 
nuts,  nnd  1  have  also  secured  them  by  a  clipping 
"    of  wire,  to  fasten 'on  the  edge 


of  the  plate.  ^Tto  the  other  parts  of  the 

[4911.1.]—  Oaaometera. — Galvanised  iron  will 
make  excellent  gasometers,  and  will  last  a  lifetime. 
If  you  make  the  inner  one  2ft.  square,  and  to  lift 
2ft.  out  of  the  outer  one,  it  will  hold  Oft.  of  gas  . 
have  s.;de  strips  and  pulleys  with  counterpoises. 
Gasometers  may  be  either  makeshifts,  or  may,  with 
the  same  trouble,  be  made  to  do  their  work  well  — 
W.  J.  Lancaster. 

[49117.1— Thermometer  —  Ton  do  not  aay 
whetlier  the  liquid  is  mercury  or  spirit ;  if  mercury, 
then  by  shaking  the  thermometer,  bulb  side  down, 
the  mercury  will  join  ;  but  take  care  to  keep  index 
well  up  the  tube.  If  spirits,  a  similar  shaking  will 
rejoin  the  broken  column,  and  when  putting  out 
the  thermometer,  let  the  top  of  thermometer  be 
lifted  some  liin.  to  2in.  above  bulb ;  the  column 
will  never  break  then.— W.  J.  Lakoasteb. 

i491I8.]-Brlca  Bridge*  for  BoUer.-The 
best  proportion  for  these  is  that  obtained  by  direct 
experiment.  If  there  is  no  iron  bridge -plate,  and 
the  hack  fire-bars  rest  on  a  cross  bearer-bar,  you 
should  have  a  wall  Mm.  through,  but  with  an  iron 
bndge-plnte  9ia.  is  sufficient.  But  the  distance 
from  top  of  bridge  wall  to  crown  of  furnace  depends 
somewhat  on  the  draught,  and  also  on  one  or  two 
ther  considerations :  out  for  a  beginning,  allow 
lOin.  between  crown  of  furnace  to  top  of  bridge. 
You  can  easily  find  for  yourself  the  beat  proportion 
afterwards.— Labob  Umxla  Vlncit. 

[49 1 20  ] -Violin  Bow  -  Tali,  I  believe,  be 
cleaned  by  rubbing  with  a  cinder  from  the  fire  (cold 
of  course).  A  better  way  is  to  pass  it  up  and  down 
between  the  fingers,  using  grease  to  remove  the 
rosin.  Afterwards  use  soap  and  water  in  the 
ne  manner  and  allow  to  dry.  I'so  a  little  care. 
—A.  Fbasoou. 

[49120.]  -To  Clean  Violin  Bowa  — Take  a 
small  piece  of  flannel,  wet  it  (cold  process),  well 
rub  it  with  best  yellow  soap,  double  it,  holding  the 
hair  gently  between  the  finger  and  thumb,  rub 
gently  till  clean,  using  plenty  of  soap 
wipe 'off,  then  wipe  dry  with  a  pur 
linen  ;  in  an  hour  afterwards  it  wi 
the  rosin.  I  formerly  used  a  solution  of 
and-water,  but  prefer  tl 

J 49122.]— Dog-cart  Axle.— "No  Name"  can 
t  the  truth  of  his  dog-cart  axle  for  the  "dip"  of  the 
anna,  thus :  Have  your  dog-cart  on  a  level  floor, 
with  the  shafts  as  high  as  the  home  carries  them, 
spin  both  wheels  to  find  if  truly  "  boxed-on." 
Stand  the  wheels  so  that  an  under  spoke  of  •• 
shall  be  upright  from  the  Hour.  The. 
In-  what  are  terra 
they  are  framed  in 
next  spoke,  which 

If  the  "dip"  of  the  arms  I*  correct,  these  spoke* 
will  be  vertical,  viewed  from  the  bock  or  front  edge 
of  the  wheel,  as  shown  by  diagram.  Fig.  I,  TIllj 


are  termed  "  front-set  "  spokes,  that  is 
framed  into  the  navo  Jin.  forward  of  the 
ke,  which  is  termed  a  "  back-set "  spoke. 


F  /  C.I. 


—  A  — 


D. 


is  proved  in  the  following  manner :  Measure  line 
A  between  the  spokes,  and  line  B  between  the 
spokes  :  they  should  be  alike.  To  prove  that  the 
dip  of  both  arms  is  correct,  the  diagonal  linns  C 
and  D  must  exactly  correspond.  The  next  test  of  a 
possihlr  defect  in  the  axle  nrm*  ter-ie-i]  nica«i;n'ii: 
the  "gatlier"  of  the  arms.  This  term  is  derived 
from  the  old  practice  of  pitching  the  axle -arms 
slightly  forward,  so  that  the  wheels  should 
nut    run    off    the    arms     if    the    nut*  and 


liuch-pins  gave 
but   practically  a 
no    "gather,"  but 

oi  " 


way.     The    term  remains, 
patent    axle    should  have 
quite 


be  quite  straight.  The 
only  way  to  test  this  is  bv  a  coachmaker's  tool 
called  an  "  axle-gauge  ";' to  use  this,  axle  and 
wheels  are  mostly  removed  from  the  carriage 
Fig.  2  shows  axle  with  wheels  fixed  truly  :  the 
lines  F  and  tJ,  measured  between  the  wheels  at  the 
height  of  the  axle,  should  be  alike  :  the  diagonal 
limn,  II  and  I,  measured  at  the  same  places,  should 
also  be  alike.  The  foregoing  measures  may  prove 
the  wheels  to  be  truly  boxed  ou  to  the  arms  of  the 
axle,  and  the  arms  in  a  straight  line,  and  with  the 
proper  ."dip."     Another    iKont  to 


truly^uth*  carriage .  Ou. 
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of  the  wheel  at  the  height  of  the  axle*,  parallel  with 
the  floor,  reaching  to  the  length  of  the  shaft*  at  the 
"  tug  stop.,"  a*  shown  by  the  lines  J  and  K.  Two 
plumract-stringa  have  to  he  dropped  from  the 
"  tag  stops,"  E  R;  the  distance  between  the 
rJoromet-atring*  and  the  linex  J  and  K  should  be 
alike.  If  any  of  these  measure*  are  dissimilar,  it 
prove*  that  either  the  axle  arms  are  wrongly  set.  or 
the  axle  wrongly  fixed  to  the  carriage,  and  they 
can  only  be  rectified  by  a  coachmaker  with  auitable 
appliance*.  A  cranked-axle  especially  is  difficult 
tohmre  to  alter  if  wrongly  "  dipped  *  or  "set." 


Why  hare  >uch  au  axle  Muni  dog-cart,  with 
a  straight  axle,  4ft.  Sin.  high  wheels,  and  yet  huvc 
a  doorway  behind  for  entrance  to  two  cross  sent* 
for  hind-seat  riders :  the  bottom  of  this  part  of  the 
dog-cart  body  is  only  20in.  from  the  ground :  the 
axle  is  in  front  of  this  part  of  the  "  well  "  of  tho 
body.  I  alter  the  balance  of  the  body  for  tike  hills 
Gin.,  by  a  hand  lever,  and  for  two  or  more  riders 
Klin.,  by  sliding  front  scat  backwards  or  forwards  . 
both  back  and  front  seats  hare  hoods  on  steel 
frames,  which  fold  up  under  the  front  eroas-seat 
out  of  sight.  I  am  20  miles  west  of  London,  and 
be  pleased  to  show  it  to  anyone  interwtajl  in 
—J.  C.  Kwo. 

[4912rO-Electriclty  In  Horae-TraininsT- 
The  easiest  method  of  finding  the  effect  of  a  shock 
from  an  induction  coil  to  a  horse  is  to  try  it  in  your 
ke  of  the  handles  coupled  to 

Tone  to  turn  on  the  coil.   The  method  for 
originated  by  M.  Defoy,  and  was  used,  I 
,  in  a  number  of  cases  by  the  Paris  General 
Company,  and  also  ha*  been  used  to 
quiet  restive  horses  when  being  shod  ;  but  I  hope 
it  will  never  becomo  at  all  a  common  practice.  Try 
i  first  -  W.  J.  LsjicasTEK, 

Eyepieces.  —  I  am 

ii  sent  to  a  Loudon 


[49120.]  —  Huyghenian 
glad  you  have  raid  that  y< 


I  shi 


Id  hi 


1, 


orry  if  you  had 
any  optician.  You  can, 
with  the  lease*  you"  ha've,  mako  up  a  Ramsdeu 
eyepiece;  or  you  can  buy  two  other  lenses,  |in. 
and  3in.  focus,  and  make  up  two  Huyghenian  rye- 
piece*.  To  obtain  the  power  you  require,  though, 
you  must  get  two  new  lenses,  Jin.  and  fin.  pianos, 
and  mount  these,  flat  surface*  next  to  eye-hole, 
barely  {in.  apart.  You  should,  of  course,  use  your 
best  efforts  to  mount  them  true  ;  the  Jin.  leu*  will 
be  the  most  difficult  for  you  to  mount,  and  in 
mounting  it  let  the  plane  surface  rest  against  a  flat 
bearing,  having  the  hole  in  to  look  through.  You 
will  mount  true  in  this  way  ;  but  if  you  attempt  to 
mount  it  round  side  down,  you  will  be  sure  to  fail 
in  getting  it  true.  Put  a  diaphragm  in  the  focus 
of  eye-lens,  and  aanto  diameter  as  eye-lens. — \V. 
J.  1. '.m  .<..- r;.]_ 

[49127.]— Twist  Drills  — The  proper  shape  for 
an  inside  single  screw  tool  is  as  per  sketch.  In 
use,  keep  the  cutting-edge  Just  a  little  abovo  the 
al  line  of  work  ;  if  set  lower  tluiu  this  line,  the 


tool  is  apt  to  dig,  and,  consequently,  to  damage  its 


sharp  cutting-edge.  Also  bear  in  mind  that  vou 
must  give  to  the  front  or  end  cutting-edge  a  little 
more  rake  than  what  is  due  to  the  pitch  of  screw, 
and  this  varies  with  the  diameter,  else  the  tool  will 
either  not  rut,  or  it  will  bind.  An  excellent  form 
for  internal  screw-cutting,  I  make  as  follow*:  (see 


sketch,  Figs.  4  and  5).  A  piece  of  square  shx 
''"table  langt"'  '^uicd'  "  jjjj  °' 


with  from  that  it  is 


tin.  to  , in.  hole,  according  to  size  of  steel,  and  at 
from  Jin.  to  tin.  from  same  end.  Two  fame-sued 
holes  are  drilled  right  through  centre  of  bar,  and  at 


right-angles  to  each  other.  The  end  hole  is  tapped 
to  receive  a  short  square-headed  binding-screw, 
bing  against  a  veryjihort  pico 


forced' 


hole.  The 


■t  piece 
other  t 


then 


rod,  a 
te  aha 


The 
and  is  also 


tapped  with  a  very  fine  ar 
cutting-tool  is  made  rout 

screwed  to  fit  hole*  easy.  A  separate  shape  may  be 
filed  on  each  end  of  cutter,  and  when  fitted 
shape,  the  top  or  table  of  tool  is  formed  by  filing 
down  to  centre  of  rod  ;  it  is  then  hardened  and 
tempered  throughout,  and  a*  very  little  of  the  steel 
need  project  beyond  the  tool-holder,  there  i«  little 
fear  of  the  cutter  breaking.  This  form  admit*  of 
canting  the  tool  when  cutting  quick  pitches.  I  havt 
used  this  pattern  tool  for  the  last  30  years,  and  find 
them  do  their  work  well.  The  square  bar  may  be 
octagonal  for  about  two-thirds  its  length  ;  this 
allows  the  cutter  to  be  set  in  still  clour.  I  also  uso 
the  threaded  cutters  and  holders  for  front  and  side 
slide-rest  tools.— MEcaaxicua. 

[491SO.]-To  "F.  W."  or  «'  Alfojoe."-Po**i. 
bly  "  Seotus  "  may  find  that  tho  follower  which 
contains  hole  for  escape  wheel  pivot  has  been  forced 
partly  or  wholly  out  of  what  is  called  the  counter- 
potaxice,  which  he  will  find  just  above  tho  coutraie- 
wheel  if  he  holds  watchdial  downwards .  if  it  is  not 
out,  by  pushing  it  in  until  escape-wheel  has  very 
little  unaershake,  he  may  find  the  watch  go  again. 
Probably,  however,  ho  will  find  that  the  escape  - 
wheel  teeth  are  injured  ;  to  correct  this,  the  watch 
must  be  taken  to  piece*,  the  escape-wheel  placed  in 
turns,  and  whilst  revolving  with  bow,  just  touch 
tips  of  teeth  until  he  ha*  touched  all,  with  a  piece 
of  bluostono  :  just  touch  every  tooth,  but  no  more. 
Next,  with  a  (uitable  file,  cut  away  superfluous 
metal  from  back  of  teeth  ;  but  be  careful  not  to 
touch  the  tip*.  Now  put  verge  and  escape-  wheel  in 
place,  when  be  will  probably  find  that  escape- wheel 
wants  to  be  closer  to  verge.  To  do  this,  remove 
wheel  and  potance,  and  file  away  face  of  dovetail 
(in  which  escape -wheel  pivot  works)  a  little  at  a 
time,  carefully  testing  each  time  until  the  drop  is 
right.  This  requires  plenty  of  practice  to  do  well, 
and  he  will  find  much  to  help  him  in  Vol.  XXXV. 
of  this  paper.  To  prevent  a  similar  disaster  in 
future,  never  remove  or  unscrew  the  verge -cock 
with  the  watch  wound,  unless  you  first  insert  a 
bristle  or  something  similar,  to  prevent  it  running 
down.— C.  St.  It. 

[49132.]— Silver  - Owing  either  to  a  Upnw 
calami,  or  else  a  printer'*  error,  in  my  answer  to 
query  49132,  the  third  word  in  the  third  line  was 
rendered  '^""V'  a,,<1  »bo^uld^tia«)  been  printed 

^  E.  O.  T.,  Plymouth. 

[49134.]— Mortheott'a  Irregular  Turning. 
Will  Harry  Urosvenor  give  the  offered  description 
of  his  arrangement  of  Northcott'i  irregular  turn- 
ing •  a*  no  doubt  it  will  be  interesting  to  many 
reader*  of  "  ours,"  a*  well  as  your*  truly— 
Photo. 

[49139.]— Olaied  Tile*.— Cut  the  glawd  face 
with  a  diamond,  the  rough  back  with  a  file,  and 
lightly  tap  along  the  furrow  with  a  cold  chisel.  For 
II  ling  them  where  they  have  to  stand  heat,  use 
Keen's  cement.— Hum  KB. 

[49146.1 —  Lime-Light  Apparatus.— Presum- 


consist*  of  a  small  retort,  heated  bv  a  Uunsen 
burner  or  spirit-lamp,  from  which,  when  in  use.  an 
indiarubber  tube  leads  down  to  a  small  gasholder, 
capable  of  holding  about  two  cubic  feet.  The  gas 
is  made,  as  required  during  an  exhibition,  from 
cakes  of  chlorate  of  potash  and  manganese,  which 
can  either  be  made  or  pureluued.  These  cakes 
are  most  convenient  to  handle,  perfectly  hard,  and 
cleanly,  and  when  used  are  lifted  from  the  retort 
whole,  being  merely  sotnewhfg  distend**!.  Each 
cako  give*  about  one  and  a  half  or  two  cubic  feet  of 
gas.  The  whole  apparatus  'pack*  up  in  a  small 
compass,  and  the  displacement  chamber  of  the  gas- 
holder form*  a  very  convenient  packing-case  fur  a 
lantern  or  slides.  I  have  used  the  apparatus  with 
both  "mixed-gaa"  and  "  blow-through "  juts 
with  perfect  safety.  — W.  A.  liKZAXT. 

[49I49.]-L  B.andS.C.  Bnirlnaa-1371  . 
12.k.  Navarre,  ikW  llonen.  140  Toulouse.  142  Tout, 
.VJ  Denmark.  A*  Shoreditch,  IG2  Foogc,  94  and  1 
no  name*.— Di-iilix. 

[49t.*>7.]  —  Boiler  Skates.— Roller  skating  i«  not 
now  so  popular  a*  it  once  was,  and  it  is  probable  that 
-hand  Plimpton  skates  might  no  purchased 


a  apparatus  alluded  to  by  "  Lantern  "  is 
i  "oxygen  generator."  I  may  tell  him 
convenient  and  perfectly  safe.  It 


Uowing  < 

the  "  Patent  Specification,"  No,  2190,  25th  August, 
18615.  '•  This  invention  relate*  to  an  improvement 
in  attaching  tho  rollers  or  runner*  to  the  stock  or 
foot-stand  of  the  skate,  whereby  tho  rollers  or 
runners  are  made  to  turn  or  cant  by  the  racking  of 
the  stock  or  foot-stand,  so  as  to  assume  radii  of  a 
circle,  and  facilitate  the  turning  of  the  skate  on 
the  ice  or  floor,  and  admit  of  the  skaters  performing 
with  ease  gyrations  or  revolutions,  without  taxing 
unduly  the  muscles  of  the  fool  or  ankles."  Ilia 
mtentee  has  been  most  successful  in  maintaining 
his  claim  to  patent  right  against  many  infringe- 
ment*, and  the  invention  lias  yielded  him  a  Urge 
sum  of  money.— K.  B.  Hakbkll. 

[49IC2.1  —  Horebound  Beer.  —  The  reason 
|  "  J.  S.'*  "  horehound  beer  turns  sour  i*  on  account 
of  the  yeast  not  being  properly  worked  out  before 
bottling.  Horehound  beer  can  be  made  with  or 
without  yeast,  and  can  be  made  to  keep  for  12 
month*  or  more.  "J.  S."  cannot  use  malt  in  hi* 
horehound  beer  without  paying  a  license.  Ily  using 
matt,  he  would  have,  instead  of  a  non-intoxicating 
beverage,  neither  more  or  less  than  what  is  usually 
termed  ale.  I  may  just  mention,  for  '•J.S.'*'' 
guidance,  that  he  is  not  allowed  bv  law  to  have 
more  than  3  per  ceut.  of  proof  spirit  in  his  Hore- 
hound beer  ;  and  if  he  uses  too  much  sugar  when 
it  undergoes  the  process  of  fermentation,  it  will 
produce  too  much  spirit  (lib.  »ugnr  to  the  gallon 
produce*  about  1 1  per  cent.),  and  he  will  conse- 
quently be  liable  to  pay  a  license  and  duty  same  a* 
brewer*.  In  the  jiast  the  law  has  btren  a  dead  letter 
as  regards  what  are  usually  termed  nou- intoxicating 
bevoruge*;  but  the  Inland  Kcventio  officers  are  now 
to  the  subject— I  presume  to 


raise  revenue  on  account  of  the  falling  off  in  the 
receipt*  from  the  liquor  traffic.  If  "J.  S."  require* 
any  further  information,  if  he  will  advertise  hi* 
address,  I  will  communicate  with  him  on  the  subject. 
— MAJfurAcrraitR. 

[4916.1.]—  Transmission  of  Power  of  Elec- 
tricity.—Tiro  dynamos  about  £loo  each :  a  10  h.p. 
steam-engine  and  boiler,  say  £100.-A.  J.  S*. 

r49lfi3.]—  Transmission  of  Power  of  Elec- 
tricity.—You  can  obtain  an  estimate  from  any  of 
the  companies  «*ho  supply  dynamo*.  The  first  cost 
for  6-hor*o  on  the  field  at  tiOO  yards  away  from 
driving  dynamo  would  be  about  £350,  including 
cable.  The  cost  of  working  will  be  but  little  more 
than  the  coat  of  a  10  to  12  engine  to  drive  dynamo 
—that  is,  if  reasonable  care  be  taken  of  dynamo 
and  motor.— W.  J.  LuiCjUmt*. 

[491fiU.]  Niello  Work.— The  finest  examples 
of  this  charming  art  hail  from  Russia.  The  French 
have  produced  very  creditable  specimens.  Little  of 
it  is  altemiited  in  England.  It  is  somewhat  similar 
to  enamel  work,  but  in  applied  solely  to  article* 
of  silver.  Tho  design  required  is  drawn  ujioii  the 
article,  and  the  ground  a  cut  away  moderately  deep 
by  an  engraver.  The  hollows  an-  then  filled  up 
with  niel.  the  preparation  of  which  I  cull  from 
"Spon'a  Workshop  Receipts.'1  "Heat  a  certain 
proportion  of  sulphur  in  a  deep  crucible ;  heat  a 
certain  quantity  of  *Uver,  copper,  and  lead  in  another 
crucilde,  and  when  melted  pour  into  the  fused 
sulphur,  which  transform*  these  metal*  into  »ul- 
phides ;  then  add  a  little  sal-ammoniac.  Remove 
from  the  crucible  and  pulverise  for  uso.  First 
crucible,  flower*  of  sulphur,  27o>. ;  sal-ammoniac. 
2Joi.  Second  crucible,  which  after  fusion  is  poured 
into  the  first,  silver,  }o*.  :  copper.  Hon. :  load,  2|<«. 
wincing  the  niel  to  a  powiW,  mix  with  a 


After  reducing 
small  portion 
filled  up  tho 
has  to  bo  healed  in  a 
solder*  to  the  metal ; 


|Wh*h  i 

ground. 


powd 

1-ammoniac.  Having 
the  design  the  article 
until  the  composition 
:  the  pattern  by  a  level 
will  appear  as  ou  a  black 
1  do  not  say  Uiat  this  would  come  out 
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well  in  practice,  but  it  gives  an  idea  of  the  process. 
—A.  Fbaxcois. 

(49174.]— Sluggish  IjYer.— "  1883"  well  de- 
scribes the  misery  of  this  affliction.  For  the  lirst 
thirty  t<>  furty  year*  of  lifo  I  suffered  as  hn 
has  done,  with  occasional  congestion  attacks  ami 
dreadful  spasms— tho  latter  probably  occasioned  by 
the  passage  of  goll-stouee.  A  physician  advised 
me  to  take  a  large  wineglass:' ul  01  "  Pullna  water," 
tempered  by  a  little  warm  wotcr,  each  morning  on 
rising.  This  had  a  must  beneficial  effect,  but  was 
rather  reducing  after  two  or  throe  months'  use ;  bat 
I  believe  it  saved  ray  lifo.  Abstain  from  butter  and 
pastry  in  every  form  ;  perhaps  also  from  eggs  and 
choose.  The  only  fatty  matter  which  appears  to 
agree  with  a  sluggish  liver  is  bacon,  judging  from 
my  own  experience. — TTiwr-rw 

[49175.] — Typhoid  Feyer. — Typhoid  fever  has 
for  its  great  pathological  injury,  ulceration  nf  cer- 
tain glandular  portions  of  tho  inner  wall  of  the 
intestine.  These  ulcers  heal  on  recovery,  but  leave 
more  or  less  irritability  of  the  mucous  membrane, 
often  persisting  through  life  ;  therefore  the  patient 
is  more  liable  to  diarrhnpa,  dysentery,  and  other 
results  of  a  sensitive  intestine  -not  necessarily  to 
another  attack  of  typhoid.  The  diet  should  be 
attended  to  for  a  year  or  more  after  recovery. 
Highly-spiced,  strongly-salted,  or  flavoured  articles 
should  be  avoided  ;  alcohol,  if  required,  taken  in  a 
dilute  form  ;  chalybeate*  useful  so  long  as  consti- 
pation is  avoided,"  and  the  iron  is  diluted.  Fever 
impoverishes  the  haemoglobin  of  the  blood,  which 
iron  restores, —  Oebabd. 

[49170.]  —  Dynamo-Machine.  —  I  am  afraid 
you  have  the  wire  on  field  magnets  wound  wrong. 
Of  course,  you  know  that  both  of  the  upper  ends  of 
field  magnet*  should  be  of  one  polarity,  and  both  of 
the  bottom  ends  tlui  opposite.  I  fancy  you  have  the 
wire  so  wound  as  to  give  opposite  polarity  to  the 
two  upper  ends,  and  vice-versa.  You  certainly 
havo  something  fatally  wrong,  and  this  is  the  only 
place  I  can  attach  any  doubt  to.— W.  J.  Law- 
Castes- 

[49176  ] — Dynamo  Machine,  —  I  am  now 
working  on  a  machine  of  my  own  design,  but  pre- 
viously was  thinking  about  making  one  after  the 
style  of  Biirgin's.  Tho  armature  should  havo  been 
longer  (twice  the  diameter)  lUin.  The  fault  is  in 
the  F.M.  having  line  wire — so  having  a  high  resist- 
ance. Use  No.  Ill,  11,  or  12  (sno  answer  49070). 
Have  tho  core*  of  F.M.  -large,  as  the  action  is 
steadier.  Tlie  brashes  must  be  arranged  so  as  to 
cut  out  the  coils  on  the  neutral  line.  Be  I 
have  tho  brushes  wide,  and  a  good  krann 
mutator  ttrips. — A.  J.  8s, 

[40 1 78.  ]— Velocity  of  Electricity.— 1 
has  all  sorts  of  velocities.  Wheotstone,  in  I 
made  experiments  from  which  he  obtained  288,000 
miles  per  second,  as  its  velocity  in  copper  wire 
between  the  inner  and  outer  coatings  of  a  Leyden 
jar.  OoneUa  and  Fixeau  found  a  velocity  of 
111,  834  miles  in  copper  wire,  audt>2,l30in  iron,  while 
othcrobservrrs  have  noted  alot  of  differing  velocities. 
It  is,  of  course,  impossible  to  measure  the  velocity 
of  electricity  in  an  ordinary  atmosphere  or  even  in 
a  vacuum.  The  duration  of  a  spark  has  been  mea- 
sured, and  may  be  anything  between  one  twenty- 
four  thousandth  of  a  second  and  one  fifty  mil- 
lionth of  a  second.  By-aud-by  we  shall  know 
more  about  electricity  than  we  do  now.  At  present, 
conclusions  are  made  too  rashly,  only  to  be  altered 
again  just  as  quickly.  It  will  only  be  after  long 
patient  investigation  that  we  shall  be  able  to  kuow 
what  now  we  don't  know.— YV.  J.  ajlsvajteh. 

Frost . — 


(49179.]— Olaaa  Sweating-  Durin 
I  read  a  reply  to  a  similar  query  in 
time  ago,  and  the  correspondent- our  friend, 
"  J.  J.  A.,"  I  think— said  that  the  only  way  to 
effectually  prevent  "sweating"  was  to  reduce  the 
temperature  inside  the  shop  to  nearly  that  of  the 
atmosphere  outside ;  but  of  course  no  uue  but  a 
candidate  for  Colncy  Hatch  would  try  that  in  a 
frost  such  as  we  hud  about  Dec.  10th  ;  so  I  am 
afraid  querist  must  take  "  Hobson's  choice,"  and 
let  his  windows  sweat  at  their  own  sweet  wdl.  I 
take  it  for  granted  that  the  windows  are  not  in- 
olosod,  for  of  course  an  air-tight  inclosuro  would 
at  ouco  obviate  the  difficulty.— E.  O.  T. 

[49179.]— Olaaa  Sweating  During  Frost.— 

This  "sweating,"  I  havo  noticed,  does  not  occur 
during  the  day,  only  when  the  gas  is  lighted,  conse- 
quently, it  is  caused  by  the  formation  of  water,  or 
dew,  by  the  hydrogen  in  the  gas,  and  the  oxygen  of 
the  air,  deposited  upon  tho  cold  glass  in  condensed 
form  as  "  sweat."  Not  very  much  can  be  done  to 
prevent  it,  except  by  tho  admission  of  outside  air, 
and  the  paaaage  out  of  tho  hot  vapour-laden  air. 
An  acquaintance  of  mine  prevented  it,  to  some  ex- 
tent, by  putting  on  two  doors  on  his  shop,  outside 
one  always  open,  inner,  "  spring  "  to  close  auto- 
matically— fanlight  over  inner  door,  pirated  in  the 
middle  of  edge,  to  swing  open  at  top  and  bottom  ; 
"  spring  "  also,  with  a  cord  attached,  passing  over 
small  pulley  to  inner  side  of  counter,  and  attached 
to  a  sort  of  scale,  by  which  tho  opening  of  fanlight 
can  be  graduated,  more  or  less,  according  to  tem- 


perature of  outsido  air  :  and  last,  and  not  the  least 
important,  a  communication  through  holes  in  wain- 
scot of  window  and  upper  lining  or  walls,  with  the 
aforesaid  swinging  fanlight  (which  is  closed  in  from 
shop),  which  creates  a  draught,  and  doea  a  good 
deal  to  prevent  the  objectionable  "  sweat."  But  it 
is  not  pcrt'oct,  as  I  observe  he  keeps  a  long 
with  a  11  mop  "  ou  end,  which  is  used  to  "*' 
the  window  occasionally. — Scotub. 

[49186.]— Ooods  Lost  at  Sea.— These  arc 
almost  always  insured,  there! ore  the  loss  falls  upon 
the  underwriters.  Whether  tho  shipper  or  tho  con- 
signee insures  them  depends  upon  circumstances. 
As  a  general  custom  the  shipper  draws  a  bill  upon 
the  consignee  for  the  cost  of  the  goods,  and  as  the 
consignee  accepts  this  bdl.  he  will,  of  course,  have 
to  pay  it  at  maturity,  whether  the  goods  come  to 
hand  or  not ;  therefore  it  is  hi*  duty  to  insure  for 
his  own  protection.  If  hn  is  expecting  goods  which 
may  or  may  not  come  forward,  as  in  case  of  an 
order  sent  for  produce,  which,  perhaps,  cannot  be 
executed  at  his  limit  of  price,  he  effects  what 
•  '  .-I. 


called  an  "open  policy,"  which  will  cover  the 
goods  if  they  are  shipped,  or  be  cancelled  if  they 
are  not  shipped.    It  is  a  common 


however,  for  the  shipper  to  insure  and  charge  the 
premium  in  the  cost.  In  such  cases  the  foreign 
underwriters  have  an  agent  in  the  consignee's  port 
to  pay  tlie  loss,  to  enable  the  consignee  to  meet  the 
bill  he  has  accepted.  Therefore,  if  "T.  J.  P." 
orders  goods  from  America,  he  will  state  Whether 
the  price  is  to  be  simply  "  f  o.  b."-that  is.  *'  free 
on  board  "—in  which  case  he  will  pay  the  freight, 
and  also  the  insurance  effected  by  himself  here  ;  or 
"  c.  &  f ." — that  is,  "  cost  and  freight " — in  which 
case  ho  will  pov  only  the  insurance  :  or  "c.  i.  &  f." 
—that  is,  "  cost,  insurance,  and  freight  "-  in  which 
he  pays  only  the  bill  drawn  upon  hini,  which  he 
will  have  to  do  in  all  cases.— Hammkr. 

[49188.J-TO  "F.  W.,"  or  "  AlfoJoe."-Be- 
specting  tlie  adjusting-rod,  an  explanation  of  its 
use  was  given  very  recently  ;  so  it  is  needless  to  re- 
write it  here.  If  you  cauuot  And  the  letter  con- 
taining a  description  of  its  use,  I  will  look  it  up  for 
you.  If  the  hairspring  is  not  very  badly  twisted 
or  bent,  it  may  be  set  right  by  a  careful  and  judi- 
cious use  of  the  tweezers.  As  it  is  bent  down 
towards  tho  plate,  it  requires  to  bo  slightlypinched 
up  exactly  opposite  to  the  part  touching.  This  will 
cause  the  spring  to  rise  mora  or  less.  If  it  has 
been  made  uneven  in  the  coils,  you  wilt  have  more 
difficulty  in  getting  it  right,  and  much  care  will 
have  to  be  exorcised  to  prevent  tho  spring  from 
being  broken  during  the  operation  of  resetting  and 
flattening.  To  do  this,  you  will  have  to  remove  it, 
together  with  tho  collet,  from  tho  staff,  and  work 
it  up  little  by  little,  upon  a  smooth  and  Mat  surface. 
I  shall  go  into  this  subject  more  fully  shortly. — 

Imm. 

[49189.]— Eectro-Motor.-Use  flat  pieces  of 
iron  to  screw  to  pole -pieces  to  have  wire  wound 
on.  Let  tho  iron  be  3in.  wide-that  is,  same  as  tho 
length  of  armature,  and  if  the  iron  is  fin.  to  lin. 
thick,  vouought  to  obtain  agood  power.  When  motor 
is  finished  anneal  the  iron  ;  get  it  really  as  soft  as 
you  can.  Put  into  the  fire  at  night  and  leave  it  in 
all  night :  it  will  be  all  right  in  the  morntng.-W. 

J.  LattCACTSK. 


[49191]  Flute  for  Small  Hand.. -The 
Siccaina  flute  is  the  only  one  which  retains  precisely 
the  same  fingering,  reaching  each  third  hole  by  an 
open-standing  key.  It  is  uot  much  made  now, 
others  being  considered  superior  in  executive 
power ;  but  it  may  suit  "  Flautist,"  and  can  some- 
times be  bought  second-hand  at  a  moderate  price. 
Extra  keys  ore  to  give  more  faculty  in  certain 
modulation*.— L.  WttlQHT. 

[49191.] — To  Flautiata. — Your  correspondent 
cauuot  havn  a  concert  flute  with  the  ordinary  fin- 
gering, in  which  the  holes  are  closer  than  in  the 
usual  model,  for  tho  simple  reason  that  the  notes 
are  made  by  the  length  of  the  column  of  air,  and 
the  holes  must  therefore  be  at  tho  regulation  (Us- 
ance apart.  lie  can,  however,  have  a  Bute  made  in 
which  the  holes  are  closed  or  opened  by  key*,  the 
ends  of  which  may  be  brought  within  the  reach  of 
his  fingers,  however  small  they  may  be.  To  answer 
his  last  question,  it  would  be  necessary  to  know 
what  flute  he  means— tlie ru  are  some  which  have 
an  extra  key  and  extra  length  to  reach  B,  but  they 
are  very  rare,  so  that  the  four  extra  kovs  he  speaks 
of  would  probably  be  to  facilitate  fingering  or 
shakes,  or  to  got  notes  which  cannot  easily  be  ob- 
tained on  the  ordinary  right-keyod  instrument. 
He  should  endeavour  to  see  a  Boehm  flute  and  a 
Siccama,  and  compare  the  two.  The  latter  has 
keys  for  closing  holes,  and  the  former  is  really  an 
ingenious  method  of  aiding  the  executant  by  me- 
chanical means.  But  a  concert  flute  must  be  of  a 
certain  length,  and  the  holes  must  be  so  far  apart 
or  tho  notes  will  uot  be  true.— Ncs.  Don. 

(49203.]  —  Oaa  and  Paraffin.  —  «  O.  B.  A." 
will  find  mineral  oil  a  cheaper  lilumicant  than  gas. 
Supposing  he  wishes  to  light  a  room,  say  12ft. 
square,  ha  will  require  to  burn  about  Gft.  of  gas 
per  hour.     Allowing  5  hours  per  night  winter 


at  ordinary  prices  charged  in  country 
towns.  Is.  6d.  per  1,000,  nearly  Is.  per  week.  The 
*»ine  amount  of  light  could  be  obtained  from  par- 
affin fat  Is.  per  gallon)  with  a  liu.  fiat- wick  burner 
for  Sd.  per  week  ;  or  if  with  the  new  round-wick 
Berlin  or  Silber's  burners,  at  about  25  per  cent,  less 
than  that.— DuarrAJt. 

[48203.1—  Oaa  and  Paraffin.— Paraffin  odour- 
less is  such  a  rarity,  otherwise  paraffin-lamps  would 
be  far  preferable  to  gas  in  one's  home.  As  it  is, 
gas  is  used  in  many  place*  where  a  paraffin -lamp 
would  answer  every  purpose,  and  not  deposit  one- 
half  tho  snot  that  gas  docs.  As  to  cost,  I  don't 
think  there  is  much  difference.  If  paraffin -lamps 
could  bo  kept  perfectly  clean,  so  that  full  value 
could  bo  got  out  of  tho  oil,  I  havo  no  doubt  the 
iciraffin  would  be  tlie  cheaper  of  the  two,  and  the 
more  healthy.— W.  Jt  LaJtCABTEa. 


[49203.}— Oaa  and  Paraflln.— The  _ 
of  these,  light  for  light,  is,  on  an  average,  about  tin 
same  ;  but  it  is  usual  to  be  content  with  a  much 
smaller  light  from  paraffin.  In  rooms  which  would 
be  usually  lighted  with  ..no  paraffin  lamp  of,  say, 
20  to  25  candle-power,  it  is  quite  common  to  use 
two  or  throe  gas-burners,  each  of  15  to  20  candle- 
power.  The  difference  is  at  once  appreciated  by 
tlie  fact  that  it  is  quite  easy  to  see  to  read  at  the 
far  comers  of  a  room  lighted  by  gas.  in  positions 
where,  in  a  room  lighted  by  petroleum  lamp*,  it 
would  lie  impo**ible  to  read  ordinary  print.  The 
practical  conclusion  is  that,  with  petroleum,  much 
tee*  cost  is  incurred,  and  leas  fuel  is  burnt  to  vitiate 
tlie  air  than  with  gas.  Petroleum  has  also  the 
advautogo  of  being  free  from  sulphur  ;  but  on  the 
other  hand  there  are  tho  trouble,  races,  and  risk  of 
accidents  to  which  petroleum  lamps  are  liable. 
There  is  also  the  fact  that  petroleum  is  useful  for 
lighting  only,  whereas  gas  is  mo«t  valuable  for 
heating  and  cooking  purpose*.  As  an  approximate 
rule  for  comparative  cost,  petroleum  at  9d.  per 

fillon  is  about  equal  to  18-oandlo  gas  at  3s.  per 
OOU  cubic  feet,  provided  both  are  burnt  under  the 
best  conditions  ;  out  it  is  easy  to  alter  tho  compara- 
tive cost  by  the  use  of  faulty  gas-burners  on  the 
one  hand,  and  badly-trimmed  wicks  or  inferior 
lamps  on  the  other  hand.  Taking  all  these  things 
into  consideration,  there  can  be  no  question  that 
gas  is  the  most  useful  servant,  and  is  to  be  pre- 
ferred where  it  can  bo  obtained,  as  a  matter  of 
convenience  and  economy.  F»r  the  sunn  light 
there  is  no  great  difference  either  way  as  regards 
vitiating  tho  air,  provided  users  of  gas  would  be 
be  content  with  the  same  light  as  from  a 
which  is  certainly  not  the  case. — T 
Museum-street,  Warrington. 

[492<H .]  —  O.W.B.  Engine*.  —  The 
running  the  6.10  p.m.  Penzauoe  express  are  Jfc*. 
2042  and  2013.  They  were  formerly  Bristol  and 
Exeter  Kail  way  engine*.  The  cy  Under*  are  1  Tin. 
by  24in.,  coupled  wheels,  Aft.  Gin.,  and  bogie 
3ft.  Cin.  Further  particulars,  with  sketch  of  these 
engine*,  appeared  in  No.  883,  Vol.  XXXV.— 
Cltdb. 

[49205.1— I*,  and  S.W.B.  Engine*.—  The  en- 
gine* working  these  trains  are  the  new  10- wheal 
tanks  and  the  Sharp  Stewart  bogie*.  The  former 
have  outsido  cylinders,  lTJin.  by  24in.,  and  coupled 
wheels  5ft.  7in.  in  diameter ;  the  bogie  and  trailing- 
wheels  are  3ft.  in  diameter.  The  latter  class  have 
oyliudcrs  I7jin.  by  2oin.  and  I>jin.  by  26in.,  and 
6ft.  6in.  coupled  drivers ;  the  bogio- wheels  are 
3ft.  3 in.  in  diameter.  This  class  is  provided  with  a 
6-wheeI  tender.  Both  these  class  engines  are  fitted 
with  the  Qreshain  automatic  vacuum  brake.— 
Clthb. 

[49212.]— Expansion  of  Steam.— Yon  do  sot 
give  sufficient  data  to  have  your  question  answered 
fully .  To  find  the  amount  of  advantage  of  using 
steam  expansively,  the  rule  is;  "  Divide  the  length 
of  stroke  by  the  distance  the  piston  has  moved 
before  steam  is  cut  off,  find  the  hyperbolic  log.  of 
the  quotient,  plus  1,  and  the  sum  is  the  ratio  of  the 
gain."  Take,  for  example,  an  engine  with  6ft. 
stroke  of  piston,  with  steam  cut  off  at  one-third 
stroke ;  that  is,  whon  the  piston  has  moved  2ft.  Then 
6-2.-3;  hyp.  log.  of  3  ~  l-0!«i6  +  1  -  2  09S6 
ratio  of  gain,  or  very  nearly  To  per  cent,  of  steam 
saved  when  •••it-.dT  it  or,.- then  I,  over  no  eiivviMoii 
at  all.  But  to  get  the  same  amount  of  power,  you 
must  either  increase  the  steam  pressure  or  cylinder 
capacity  in  proportion ;  that  is,  if  tho  engine  is 
already  working  up  to  full  power,  with  full  boiler  • 
pressure  in  the  cylinder  at  commencement  of 
stroke.  Without  further  knowledge  of  the  engine 
and  boiler,  I  would  rather  not  say  positively  what 
fuel  you  would  save  by  having  three  expansions  in 
the  cylinder.  You  might  get  the  same  power  with 
ten  tons  of  coal,  or  you  might  require  more  than 
that ;  it  is  impossible  to  say  with  certainty  without 
knowing  more  about  tho  case.— Ladob  ohm  a 
Vwcrr.  ' 

[49213.]— Ice. — Both  are  right ;  ice  is  formed  st 
the  bottom  and  only  at  the  top.  This  is  a  paradox, 
ono  would,  say  ;  but  ice  is  formed  at  the  bottom 
only  of  shallow  streams  or  near  tho  edge  of  a  lake. 
The  earth  radiates  heat  much  faster  than  water 
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doe*,  consequently  the  layer  of  water  immediately 
in  contact  with  the  soil  iretv.es,  and  when  a  suffi- 
cient quantity  ha*  f  roxcn  to  malco  it,  pebbles  as  well, 
lighter  than  tho  water,  the  whole  of  it  will  rise  to 
the  surface,  the  pebbles.  Ax.,  being  flmily  frozen  to 
the  under  surface  of  thti  layer.  Sea-ice  is  only 
surface-ice,  and  is  only  formed  on  the  top 
of  the  water.  Of  course,  after  the  first  Liver 
is  formed,  then  successive  layers  are  frozen  below 
the  surface. — W.  J.  Lab-caster. 

[49214.]-W»t*r  Analysis— I  think,  if  the 
querist  applies  to  Mr.  Fletcher,  of  Warrington,  ho 
will  find  ,%n  arrangement  for  using  paraffin  oil  so 
as  to  get  a  smokeless  flame.  Limn  should  be 
weighed  as  carbonate,  certainly  not  as  caustic  lime, 
because  this  would  rapidly  absorb  both  water  and 
carbonic  acid.  The  precipitate  after  ignition  should 
bo  moistened  with  carbonate  of  ammonia,  dried, 
and  again  slightly  ignited  to  convert  any  reduced 


[*9*JIG.J — Reno  vat  in*-  Papier  Macho  Goods. 
— Half -pint  linseed  oil,  j  pint  of  old  ale,  the  white  of 
od  egg,  lox.  spirita  of  wiuo,  Lot.  spirits  of  salts; 
well  snake  before  using.  A  little  to  be  applied  to 
the  face  of  soft  linen  pad.  and  lightly  rubbed  for  a 
minute  or  two  over  the  article  to  be  restored,  which 
must  afterwards  be  polished  off  with  old  silk 
handkerchief.  This  will  keep  any  length  of  time, 
if  well  corked.     Invaluable  for  delicto  cabinot- 


[492l8.]-Plaln  Malt  Sptrit.-A  spirit  made 
from  a  non-flavoured  malt.  Flavour  is  im|mrted 
to  the  malt  when  in  the  drying-kiln,  tin-  finished 
spirit  having  the  same  flavour.  The  process  of 
manufacture,  after  the  malt  is  taken  from  tho  kiln, 
is  tho  same  for  all  kinds  of  malt  spirit.— Hera. 

[49218.]— Plain  Malt  Splrlt.-Plain  malt 
spirit  is  sufficiently  described  by  its  name.  It  is 
tho  alcoholic  liquid  obtained  by" distilling  a  mash 
of  malt.  In  practice,  a  large  quantity  of  crushed 
unroaltcd  grain  is  used  with  a  proportion  of  malt, 
and  it  is  made  into  a  mash  and  fermented  with 
yeast,  until  it  ceases  to  attenuate.  The  "wash," 
a*  it  is  then  called,  is  put  into  the  still  and  heat 
applied.  The  liquor  that  comes  over  is  usually 
received  in  separate  vessels,  because  it  is  of  dif- 
;th,  but  all  has  to  be  .rectified,  that  is 
In  trade,  "  plain  malt  spirit  "  should 
alcohol  obtained  from  malt  alone,  without 
any  flavouring.  That  is  used  for  the  production  of 
Untiah  spirits  of  tho  best  quality ;  but  as  alcuhol 
can  bo  mado  from  anything  that  can  be  converted 
into  sugar,  distillation  and  rectification  are  often 
two  distinct  trade*— that  is  a  distiller  is  a  man  who 
manufactures  crude  spirit,  and  the  rectifier  is  the 
man  who  produce*  therefrom  the  potable  spirituous 
liquors  of  commerce. — Nvx.  Don. 

[49220.]  —  Mechanics  —  Multiply  length  of 
short  arm  of  lever  by  weight  attached,  and  divide 
by  the  long  arm  of  lever,  which  will  give  you  the 
required  powrr.-- MIDLAND  Looo. 

[49220.]— Mechanics Units  of  weight  multi- 
plied by  units  of  length  of  short  arm,  must  equal 
unita  of  power  multiplied  by  uuits  of  length  of  long 
T  A.  fi. 


[49222,]— Dyeing-  Woollen  Coats  Dark  Blue. 

—  '  M .  P."  Certainly  has  verv  little  knowledge  of 
woollen  manufacturing.    I  know  some  woollen 

lzu*ftattMto£M00«7Wr.  If"  M°IV'  scathe 
coats  to  a  woollen  dyer  and  gets  them  dyed  an 
Indigo  blue  at  a  fair  price,  ho  will  bo  well  pleased. 
— Hunt  Haxd. 

[40223.]  —  Ventilation.  —  The  "  ventitating- 
bnck  near  ceiling  to  outside,"  which  you  say 
"admits  a  little  cold  air,"  should  really  bo  an 
outlet  for  the  impure  air,  and,  judging  from  your 
query,  your  room,  when  door  ana  windows  are 
shut,  mast  have  no  other  inlet  or  nutlet.  I  would 
soggiest  an  inlet  from  the  outside,  at  the  opposite 
end  and  side  of  the  room,  and  near  the  floor,  the 
air  to  be  conducted  by  means  of  a  tube  inside  the 
room,  to  the  height  of  from  2ft.  to  3ft.  above  the 
tire-grate  level ;  (ho  latter  precaution  to  prevent 
the  air  from  the  inlet  at  once  escaping  up  the 
chimney.  Of  course  it  is  very  important  that  the 
outlet  should  be  large  enough  to  allow  the  impure 
air  to  escape  a*  soon  as  generated,  and  the  inlet 
should  be  large  enough  to  force  its  action  a  little.— 
Hera. 

[49223.]— Ventilation.— The  hot  air  which 
ascend*  to  the  top  of  the  room  (it  being  lighter  Uian 
the  cool)  is  as  a  usual  rule  impure,  and  has  to  be 
got  rid  of,  and  the  fresh  air,  which  is  the  cold  external 
air,  has  to  lie  admitted  without  creating  such  a 
draught  as  may  be  either  unpleasant  or  injurious. 
Tho  abovo  conclusion  is  that  the  hot-air  must  be 
allowed  to  escape  at  the  top  of  the  room,  and  the 
fresh  admitted  at  tho  bottom- the  intermediate 
action  of  the  fire  being  taken  into  account.  Asa 
general  rule,  a  down-draught  from  a  ventilator  in 
the  upper  part  of  a  room  is  a  mistake,  and  likely  to 
be  mischievous.  An  air-brick  introduced  in  the 
wall  between  floor  and  ceiling,  and  small  hole*  di- 
ll* 


assist  in  providing  fresh  air  without  a  draught.  The 
escape  of  vitiated  air  can  be  accomplished  by  having 
small  openings  in  tho  cornice,  and  in  the  centre 
piece  which  also  allows  the  hot  air  from  the  gas  to 
escape.  Another  good  plan  is  to  have  the  bottom 
rail  of  the  ordinary  window -sash  made  of  donblo 
thickness  or  depth,  the  other  proportions  remaining 
the  same,  the  effect  being  that  the  sash  can  be  lifted 
from  tin.  to  .'in.  without  admitting  air  at  the  level 
of  the  sill.  This  affords  a  means  of  ingress  for 
cold  air,  or  egress  for  hot,  according  to  circum- 
stances, there  being  no  direct  draught.  — N ox  KS. 

[49223.]  -Ventilation.— The  simplest  plan  is 
one  I  have  long  used  in  every  room  of  my  houses, 
and  have  several  times  described  in  these  pages. 
Take  out  a  couple  of  brick*  in  the  wall  between 
room  and  passage ;  over  the  door  is  a  good  position, 
but  anywhere  about  2ft.  below  tho  ceiling.  Bevel 
the  wall  above  the  opening  made.  On  each  side  of 
the  opening  fix  a  piece  of  wood,  3in.  wide,  at  the 
top,  and  tapering  to  nothing  out  or  cm  below  the 
opening.  On  these  nail  either  wood  or  strong 
canvas,  and  paper  it  over,  leaving  the  top  open. 
The  air  enters,  and  is  driven  up  to  the  ceiling, 
spread*  out  in  a  sheet,  and  descends  into  the  room. 
A  picture  can  be  hung  over  the  sloping  face,  auil 
another  outside,  to  hido  tho  opening.  At  first,  I 
used  to  take  an  inch  or  two  off  the  top  of  the  door 
itself,  and  fix  a  piece  of  metal  inside  to  deflect  the 
air  upwards  ;  but  the  openings  in  the  wall  are  very 
much  better.  The  improvement  in  the  rooms  ■ 
wonderful,  and  it  puts  an  end  to  all  draughts,  and 
generally  cures  smoky  chimneys  if,  as  is  frequently 
the  cose,  these  are  duo  to  deficient  air  supply.— 

Bum*. 

[49223.]  Vontilatintr  Small  Boom.  -A  room 
which  has  a  chimney  cannot  be  satisfactorily  ven- 
tilated by  any  opening  in  the  upper  part  of  the 
walls,  the  *  pull "  of  tho  chimney  uTsufflcieut 
to  cause  a  strong  inward  draught  which  blows  down 
on  the  head,  causing  influenza,  and  forcing  down 
the  vitiated  hot  air  from  the  top  of  the  room.  The 
promer  way  is  to  make  an  opening  as  low  as  pos- 
sible, near  or  in  the  skirting,  and  cover  this  with  a 
casing  open  at  the  top,  so  a*  to  turn  the  inward 
current  up,  and  prevent  it  blowing  on  the  feet. 
The  cold  air  rises  up  the  wall,  and  gradually  dis- 
tribute* itself,  without  causing  a  draught,  and  the 
chimney  or  the  opening  at  the  top  of  the  wall  will 
then  cause  an  exchange  of  air  in  the  room,  sufficient 
to  keep  it  fresh .  There  will  be  no  trouble  with  ven- 
tilation provided  the  cold-air  inlet*  are  placed 
sufficiently  low  in  a  room,  and  they  are  boxed  in 
in  such  a  manner  as  to  distribute  tho  air  without 
causing  a  draught.— Tuo*.  Fletcher,  Museum- 
street,  Warrington. 

[49226.1- Linoleum.— Thi*  can  bo  kept  per- 
fectly fresh  and  bright  if,  after  washing,  it  i»  rubbed 
over  with  new  mflk  which  ha*  been  thoroughly 
skimmed,  so  as  to  remove  all  traces  of  cream.  If 
any  cream  is  left  in  the  milk  the  surface  remains 
sticky,  and  rapidly  becomes  soiled.  The  skim-milk 
forms,  when  dry,  a  smooth  elastic  varnish,  which 
permanently  protect*  the  linoleum,  and  assists  it  in 
resisting  wear.  -  Th OS.  FLETCHER,  Museum-street, 


Warrington. 

[49227.J-: 


Induction  Coll.— To  Mb.  Tjutcas- 
tkil — Thlsquestionisnotaneasrone  toanswer.  For 
instance,  I  could  say  both  "No"  and ' '  Yes,"  and  both 
would  be  right ;  thus,  if  tho  current  from  the  celts 
is  capable  of  driving  a  motor  of  given  size,  then  the 
secondary  current  will  not  drive  the  same  motor :  so 
that  here  wo  have  loss  of  work.  On  the  other  hand, 
the  spark  from  the  cells  would  not  drive  a  hole 
through  a  thick  card  ;  that  from  secondary  would 
make  a  hole.  Let  me  know  exactly  what  kind  of 
work  you  mean,  and  I  will  tell  you  what  you  wish 
to  know.— W.  j.  Lascasteb. 

[49228.1—  Bookbinding;.- Nothing  bat  practice 
wul  enable  you  to  succeed  in  rounding  the  backs 
of  books  properly.  If  the  glue  on  tho  bocks  has 
been  allowed  to  get  dry  and  hard,  you  should 
slightly  damp  them,  which  will  enable  you  to 
round  them  more  easily.  Some  books  are  much 
more  oasy  to  round  than  others.  A  great  deal  de- 
pends on  the  manner  in  which  the  books  are  sown. 
If  they  have  much  swell  in  tho  backs,  tho  process 
of  rounding  will  not  present  much  difficulty.  The 
rounding  is  best  done  after  the  books  have  been 
glued  up  and  allowed  to  set.  If  the  glue  is  allowed 
to  get  too  dry  and  hard,  it  makes  tho  rounding  of 
the  backs  more  difficult. — Q.  Fryer. 

[49230.]— 8ofteninfr  Steel.—  Place  the  stool  in  a 
close  box  with  iron  turnings,  filings,  lime,  or  other 
matters,  which  will  eliminate  the  carbon  from  tho 
steel,  and  reduce  it  to  tho  condition  of  pure  soft 
iron.— Rob. 

[49230.]— Softening  Steel.  On  a  sheet-iron 
box,  the  same  size  as  the  steel  requiring  softening, 
only  about  3in.  deep;  put  a  layer  of  sawdust,  1] 
thick,  make  your  steel  red-hot ;  put  it  on  tho  saw- 
dust, and  fill  up  your  box  with  more  sawdust, 
pressing  it  well  down.  Irft  it  remain  until  thu  lot 
is  cold,  and  I  think  you  will 


glowing  in  question  is  simply  the  reflection  of  a 
light.  If,  on  a  dark  night,  you  cast  the  projected 
light  of  a  bull's-eye  lantern  nu  a  dog  fifty  yards 
away,  you  will  see  his  eye*  like  diamonds.  Tho 
dog  looks  back  at  the  lantern,  and  images  of  the 
light  are  focussed  ou  his  retime,  and  the  lenses  of  his 
eyes  act  j nst  like  the  lens  of  your  bull's-eye  lantern 
in  projecting  those  images  nock  to  you.  A  com- 
panion standing  at  ten  yards  distance,  at  right- 
angles  to  the  line  from  you  to  tho  dog,  will  not  see 
the  dog's  eyes  glow,  without  the  dog  looks  at  a 
point  midway  between  your  companion  and  your- 
self, according  to  tho  laws  of  : 


tho  side  of  the  room,  will  1  [49232.]-: 


enough.- 
I  [49232. 


In  the  Dark. -The 


I49236.J— Screw  Propnlaion  — In  answer  to 

"B.  A.  S.'s  "query:  (1)  As  36  cubic  feet  of  fresh 
water  equal  1  ton,  hi*  canoe  will  displace  36  ;-  [20  /  2) 
=  3  0  cubic  feet,  and  query  (2)  can  hardly  be 
answered  without  the  draught  of  water,  length,  Ac, 
of  the  canoo  aro  given.  One  screw  would  do  as  well 
as  two  if  he  ha*  sufficient  draught.  If  he  will  give 
more  particulars  I  will  try  to  help  him. — Sutr- 
waiuiiT. 

[49237.]—  Cleaning;  Parehment. —  I  recently 
managed  to  clean  this  by  immersing  the  parchment 
in  a  solution  of  acetic  acid,  and  gently  rubbing  the 
stained  parts  while  wet  on  a  flat  board  with  puniioo 
stone.  I  then  bleached  it  with  chloride  of  lime. 
This  process  was  recommended  in  a  back  number  of 
this  paper.  It  was  not  very  successful,  but  it 
served  my  purpose,  making  'it  white  enough  for 
bookbinding.  It  had,  however,  the  objectionable 
qualities  of  not  making  the  parchment  flexible,  and 
when  dried  it  was  us  hard  as  a  Uo.nl,  and  it  had 
no  gloss  liko  the  virgin  parchment.  Tho  parchment 
I  cleaned  was  orginally  a  bundlo  of  old  law  docu- 
ments in  a  very  dirty  condition.  On  no  account 
must  tho  parchment  be  washed  in  very  hot  water 
or  held  before  a  fire,  as  it  will  shrivel  up  in  a  most 
provoking  manner.  I  think  that  "  H.  C.  It."  would 
make  much  better  work  if  he  simply  erased  tho  blot 
carefully  with  a  sharp  eraser  so  as  not  to  fray  tho 
surface,  and  then  simply  burnish.  I  have  writ- 
ton  on  many  sheets  of  parchment,  and  when  an 
accident  hap]>cned,  I  simply  did  so.  The  ink  on  a 
parchment  erasure  does  not  blur  so  much  a*  it  dues 
ou  paper, — Eixru. 

[49239.]—  Incandesoent  Lamp*.— To  Ma.  W 

J.  Laxcasteb. — To  light  the  six  lamps,  each  con- 
taining about  I  (in.  of  platinum  of  the  gauge  you 
mention,  you  will  require  five  quart  llunsens  con- 
nected in  series.  Of  course,  the  platinum*  are 
inclosed  in  exhausted  globe* ;  if  not,  it  will  take 
more  cells. — W.  J.  Lancaster. 

[49245.] — Packing  Pumps. — You  should  use 
plaited  hemp  gasket,  a  little  thicker  than  is  realty 
required  for  the  stuffing-box,  so  that  it  can  be 
driven  down  well.  There  is  no  nr" 
tallow,  as  the  grease  in  tho  sewnge 
lubrication. — Labor  Omxia  Visctt. 

[49246.1— 8te*un-Co«k.—  If  very  bad,  I  use 
ground  guvs*  and  finish  with  bath-brick.  The  plug 
should  be  turned  completely  round.  It  is  much 
better  and  quicker  if  you  can  fix  the  cock  in  a  lathe 
and  grind  the  plug  in  whilst  the  shell  revolve*. — 
Labor  Oxsia  Vdccit. 

[49246.]— Steam-Cock.— "J.  C."  will  find 
Calais  sand  and  oil  an  excellent  substitute  for  the 
Bath-brick  and  oil  which  he  has  been  using,  for 
grinding  in  his  blow-off  and  steam-cocks.  After 
trying  this,  he  will  not,  I  think,  return  to  Bath- 
brick  and  oil. — Midland  Looo. 

[49246.]— Steam-Cock.— If  you  get  a  brace 
(joiner's),  and  get  a  hit  to  fit,  the  end  shaped  like  a 
chisel ;  if  not  a  nick  in  your  valve,  make  one :  place 
the  chisel  end  of  your  bit  in  the  nick,  and  keep 
turning  it  round,  using  oil  and  flour  of  emery 
until  it  is  properly  faced  all  round,  and  finish  off 
with  brickdust  and  water,  and  you  will  succeed.— 
Fitter. 

[49247.]— Wire  Resistance— What  are  20,  25, 
and  18  gauge  wires?  I  givo  the  figures,  as  in  my 
"  Flec-triaiy,"  for  bare  wire.  The  querist  must 
ascertain  the  deduction  for  the  covering,  which  is 
very  variable,  and  greater  for  small  than  largo 
wire*. 

IS  diim.  in.,  -050 ;  ohms  in  lb.,  0  547. 
20  "040;  „        I  •335. 

22       „      -032;         „  3-259. 

This  is  for  pure  copper,  and  must  tw  increased  in- 
versely us  conductivity,  and  lowered  by  the  pro- 
pnrtiouate  weicht  of  covering  to  copper  us  found  in 
a  piece  weighed.  I  urn  recidciiluting  au  i 
table  on  this  subject,  and  will,  by-aud-by,  i 
for  the  benefit  of  "  our  "  readors.— SIUUA. 

[40248  and  49260.]—  Wimsburst's  Influence 
Machine.  It  is  essential  that  both  the  brushes  to 
the  one  disc  should  be  in  metallic  contact,  and  also 
that  they  should  touch  the  opposite  (diameter) 
sectors  at  the  same  moment ;  the  second  disc,  which 
revolves  in  the  opposite  direction,  is  fitted  in  all 
respect*  the  same  as  the  front  one ;  but  whether 
the  brushes  of  the  front  disc  are,  or  are  not,  roe- 
btllicallv  connected  to  those  of  ttie  second  or  back 
disc,  makes  no  difference.   Tho  discs  should  bo 
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varnished  before  llic  sectors  are  fixed  on— giant 
cement  answer*  very  well.  Shellac  dissolved  in 
methylated  spirit  makes  a  pood  vamiah  for  the 
glasses;  it  alii)  does  for  the  frame  ;  it  should  be 
used  quickly,  and  the  glasses  should  be  dried  by 
heat.  It  ia  handy  to  mix  the  varnish  in  a  large  - 
mouthed  bottle,  and  to  fix  the  handle  of  the  brush 
in  the  cork  ;  it  ia  then  always  ready  for  uae.  Par- 
affin paper  will  not  do  for  condensers.— M.Pll.S. 

[49249.]— Magneto- Electric  Machine  —  The 

direction  of  the  winding  is  of  no  great  eouaequenco 
oo  long  as,  in  finally  connecting  np,  the  cn«ls  are 
arranged  to  give  the  current  in  the  proper  direction ; 
but  for  symmetry,  the  coil*  should  he  wound  alike. 
The  effect  will  be  that  a*  they  face  each  other  they 
will  be  different  on  the  machine.  An,  however, 
the  polar  faces  are  opposed,  the  wires  will  then 
hold  similar  relations  to  the  line*  of  force,  and  also 
it  will  be  known  that  the  inner  ends  will  correspond 
to  each  other,  all  becoming  +  or  -  in  the  same 
position  an  regard*  the  field  magnet*.  But  the  safe 
plan  is  to  test  each  coil  in  position,  by  seeing  the 
current  it  give*  as  it  crosses  a  field  pole.— Sioma. 

[49264.]— L.  and  S.W.B.  Engine*.— The  fol- 
lowing are  goods  engines  : — 8,  Vesta  ;  12,  Jupiter  , 
60,  Buffalo;  60,  Sappho;  104,  Tigress;  106, 
Leopard ;  109,  Bocklia ;  1 12,  Trent.  The  following 
are  passenger  engines : — 14,  Mercury ;  66,  Mentor  ; 
107f  Gem.    I  am  unable  to  give  No.  161.— Citdb. 

[49286.]— Handlness  of  Steamers  at  High 
Speed*,— Possibly  the  steamer  was  brought  slowly 
up  to  the  bend,  then  the  helm  put  hard  over,  and 
the  engines  worked  full-speed  ahead,  when  the 
rush  of  water  sent  astern  by  the  screw  before  the 
inertia  of  the  ship  hod  been  overcome,  would  act 
powerfully  on  the  rudder,  and  cause  her  to  turn 
quickly.  The  subsequent  increase  in  the  ship's 
speed  would  be  a  secondary  result.  There  may, 
however,  have  been  reasons  for  running  the  ship  at 
full  speed  from  the.  first — <■</-,  to  limit  a*  much  as 
possible  her  exposure  to  the  action  of  the  tide  or 
wind.  The  ebb  runs  very  swiftly  down  the  Chan- 
nel abreast  of  Qttr-eustewn. — J.  Baowx,  Belfast. 

[49256.]— Handlness  of  Steamers  at  High 

Speeda.  Has  not  Prof.  Osborne  Iteytiolds  demon- 
strated, by  his  experiments  on  the  Clyde,  that  the 
long  steamers  are  handled  with  more  certainty 
when  at  speed  than  when  slowed  down  ?  Possibly, 
the  captain  of  the  White  Star  liner  knew  where  he 
was  going,  and  knew  that  his  vessel  would  answer 
her  helm  better  when  at  high  speed.  Prof.  Rey- 
nolds ha*  shown  good  reason  for  believing  that  the 
Oriurr  Kur/urit  would  not  have  been  sunk  if  the 
following  vessel  had  been  turned  on  one  side  by  the 
rudder  instead  of  having  had  her  engines  stopped, 
and  thus  lost  steerage-way.  I  am  much  in- 
terested in  this  question,  and 'shall  bo  glad  to  read 
the  opinion*  of  any  sailor*  on  the  point.  -  Nr*. 
Dor. 

[49266.]— Handlnes*  of  Steamer*  at  High 
Sposde.  Asa  matter  of  fact  a  vessel  is  no  handier 
at  a  low  than  she  i»  at  a  high  speed,  as  will  be 


[49265.]— Cement  for  Cloth.— I  give  a  recipe 
for  cementing  either  cloth  or  leather : — Gutta- 
percha, 16  ;  caoutchouc,  4  ;  pitch,  2 ;  shellac,  1  ; 
linseed-oil,  2. — Nomex. 

[49266.1— Cement  for  Fastening  Cloth  on 
Iron  Roils. — I  believe  there  w  nothing  better  for 
this  purpose  than  good  glue,  to  which  ha*  been 
added  tannin  until  the  glue  becomes  ropy. — N rs . 
Dos. 

[49265.1  —Cement  for  Fastening  Cloth  on 
Iron  Boll*.— What  is  this  mangle  for,  and  are  the 
roll*  to  be  heated  when  working,  or  used  cold  ? 
Have  you  tried  the  endless  woollen  jacket*  for 
covering  rolls,  which  are  shrunk  on  F   For  some 


called  «>  !  Also  Is 
ou  the  platen  or  main  spring 
on  dial  la«t  well,  or  is  it  UV 


49277  J-  Watch.-WOl  any  of  nun  inform  m»  bow  1 
can  U11.  Ihree-ouartw  plate  watch,  and  why  are  they 
nanungio  thr  dialcunMdm-dbe'.UTthaa 
cover  '.    Will  those  named 
;rly  to  come  off  by  opening 
watch  in  ordinary  use  t — Yoi'so  Watciisaxx*. 

[4927B] -Blowing-  Fort**.— Will  any  of  our* 
•uggcat  a  hotter  plan  and  loas  room  to  Mow  fire  than  olu 
fiddle- r«ittrm  bellows  T  They  take  aomocfa  room,  and  they 
get  to  let  sir  out.  Could  I  manage  with  «nuJ]  fan !  I 
lave  gsa-cngine  I  could  drive  same  by.  Could  1  haw 
two  pipe*  to  stop  draught  to  Ore.  or  would  fart  and  loose 
puUevVheatt-staeof  fan  boat  to  use f-u  hand I  power 


purposes,  these  are  excellent  thing*,  and  if  properly 
put  on,  do  not  slip.  There  is  also  a  roller  supplied 
now,  made  of  ''compressed  cloth,"  and  used  in 
calendar  mangle*.  These  I  have  seen  working  for 
years,  with  very  little  sign  of  wear ;  and  are  for 
superior  and  cheaper  than  any  »t  rapping  or  cement- 
ing. If  above  are  anything  in  ••  Ironfoundor's  " 
lino,  mid  he  will  advertise  address,  1  can  send  him 
maker's  name.— Maxolx. 

[49268. )-Bnglne  Query  -  If  "  Bend  Orr"ha* 
access  to  the  31st  Volume,  No.  767,  for  April  23rd, 
1880,  p.  160,  bo  will  find  therein  an  article  on  steam 
pipes,  long,  short,  and  middling.  If  he  cannot 
obtain  it,  I  could  send  him  the  part  containing  the 
article,  if  he  would  return  it  to  me,  and  will  adver- 
tise hi*  address  in  the  Sale  Column.  There  was  an 
error  or  omission  in  the  original,  which  I  have  cor- 
rected—Q.B 

[49268.]— Engine  Query.— You  will  get  better 
result*  with  a  2Jin.  piping  from  your  boiler ;  a 
common  tap  will  do  to  stop  and  start  your  engine 
with  ;  and  I  should  advise  you  to  have  a  drain-cock 
on  your  steam  piping  that  will  let  out  the  con 
densed  water  at  pleasure ;  and  put  a  covering  of 
felt,  or  some  composition,  which  will  save  ynu  a 
deal  of  steam,  ss  well  as  stopping  a  deal  of  con 


day.— Yotrxo  ! 

[4WT9.]— Indicator    Diagram.  —  Please  give 
opinion  of  induced  diagram  !    Kn  olutiorn  lot) ;  boiler- 
stroke  2ft  ;  diameter  Hi  in     I  think  it 


Diam.  of  circle. 

Diam.  of  circle 

-tuner. 

at  12  knot*. 

at  5  knot*. 

A  ... 

618  yd*. 

616  yd*. 

B  ... 

7«)  „ 

609  „ 

.0  ... 

401  „ 

345  „ 

D  ... 

378    „  . 

390  „ 
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T\r  .rmWs  and  ftUo  «/  «.»n>*  wsirk  tvsmm  «»»»- 
for  Jit  wxaa  or.  intrnrd  la  Ml  KM,  oarf  if  slli 
rSrrod  arc  trfaUi  four  nil  */Unr*rdo.     Wt  Irani 
ear  rwJcr.  w,ii  l^oty tAt  '""^ad  mdtshat  imformaUm 

-  Finer  our  last  "  Kappa  "  has  replied  to  i 
"  C.  M  R."  4«74,  4W90. 


4Hai«. 


Boot  Heel,  p. 
IYeoure  on  I 
Klrrtn  -Plating.  MO. 
Watobwork,  MO. 
f  irgonu-  Analysis  Table,  SflO. 
Ele.  trual.  wri. 
Steel  Casting.,  M0. 
Fmgcrmg.  *W. 
Concrete,  2BD. 
Insi  ranor  Companies,  2t>0. 
(Jaugc-glaaso..  '280. 

Ohacrvta*  Seat  and  Lamp,  p.  MS. 

Mangle  llollrrs.  3  Ml. 

Jigger  Haw.  946. 

North  London  Engines,  »t«. 

,S4J. 
Lathe  Collar.  347. 


What  differences  there  are  can  be  accounted  for  by 
the  greater  difficulty  of  putting  the  rudder  over  at 
a  high  speed ;  but  if  a  vessel  has  little  headway, 
and  the  rudder  is  put  over  to  turn  her,  it  has  little 
effect,  because  the  force  of  the  water  impinging 
upon  it  is  small ;  but  if  a  stream  of  water  be 
driven  against  it  by  causing  the  screw  to  revolve 
rapidly,  the  great  increase  of  the  force  of  the  im- 
tanging  water  will  give  considerable  steering- 
power.  This,  increasing  much  faster  than  the 
vessel,  gains  headway,  consequently  *he  can  be  put 
round  a  sharper  curve  by  this  means  than  she  could 
either  at  a  moderate  or  high  speed :  but  of  course 
such  manoeuvring  requires  consfclcnihlo  experience 
of  the  capabilities  of  the  ship  and  engines,  a*  well 
a*  sound  judgment  on  tho  part  of  the  captain. — 

[49268.1— Blectrolyaia.— Of  course,  when  salt 
is  electrolysed  with  a  copper  anode,  tho  chlorine 
unites  with  the  copper,  which  passe*  into  solution. 
—8io.it*,. 

[49258.] — Electrolysis.-  I  should  imagine  that 
tho  chlorine  of  tho  chloride  of  sodium  liberated  at 
the  anode  combined  with  the  copper  electrode, 
forming  chloride  of  copper,  which  has  about  the 
colour  "  Thorough  "  mention*.  —  Kappa.  . 

[49264.]— Magnetic  Effect.— The  approach  of 
the  keeper  alters  tho  work  doing,  ana  the  re- 
sistance: therefore,  the  current  also.  A  shunt 
circuit  thus  affected  would  partially  affect  the  main 
circuit  by  modifying  the  shunt  ratios.— Siasta. 

[49265.]— Cement.— A  solution  of  casein  in  a 

cold  water,  makes  a  very  tenacious  cement.— W. 
Hit*  1ST 
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fancy  ;  because  it  seems  to  me  the  steam  doe*  not  get 
into  or  out  of  the  cylinder  quickly  enough.  I  may  add 
my  knowledge  of  indicators  is  only  thrjretiml,  none 
practically.— B.  N. 
[49*0  1- Wheel-Cutting  Engine. -Would  •» 
irrrsprndrnt  kindly  show  me  through  the  columns  w 
ours  how  to  set  out  a  cog  wheel  Din  in  diameter  1*>  teeth, 
to  gear  Into  s  lantern  pinion  of  I  t  teeth  '  Also  could  he 
send  mr  a  sketch  of  a  «mptc-«nade  wheel-cutting  engine, 
andcould  hfJ™glni^^U'Jal$'*Ps£$  "obhgT 
Noma 

149381  ]  —Planter  Bust*  —I  have  attempted  to  psiat 
some  pUiter  busts  .  but  the  paint  will  not  dry,  the  aus* 
being,  as  I  am  told,  ouatod  with  wax.  to  make  the  plaster 
mrfsce  smooth  and  free  from  small  bales,  which  would 
otherwise  appear.  ITow  can  1  remove  the  moist  paint  sod 
the  waxen  surface  under  it  without  damaging  the  cads, 
and  how  make  them  receive  colour  !  A  preliminary  coat- 
ing cvf  siac  bad  no  effect ,  nor  a  subsequent  coat  of  varo»h. 
as  sine,  paint,  and  varnish  all  peeled  off  together  - 
O.N.tt. 

[49tM.;-L*itey  Wheal.  lale  of  Man.-fOTll 
you,  Mr.  Editor,  or  any  kind  reader  of  the  "  t  M 
furuii>h  ma  with  all  the  particulars  of  the  Loxey  wheel  t  I 
want  to  know  where  the  water  comes  from  that  drives  it- 
Kvcrrooe  that  1  bare  sakrd  about  it,  tells  me  that  it  puni;- 
its  own  water,  and  I  can't  see  that  r— Jobs  Don  si*. 

[49»»]-Walking-Stlcka.-I  have  a  jiee*  o 
"  "i  viae  which  1  want  to  eonvrrt  into  a  »alliry- 
Will  any  of  your  readers  kindly  tell  me  whether 
there  Is  any  iw-ana  of  atraitrbtening  it,  and  how  to  trmi 
the  knot  and  polish  it  T— ■  If,  8, 

[49284.1— I4me  Bricks.  Will  any  kind  reader  in- 
form me  how  this  brick  or  day  is  manufactured  fur  ths 
Thomsa-Oilrhrlst  prwcewa  ?  Is  ft  used  sa  it  is  found,  or 
is  it  put  through  some  refining  process  t  if  it  is,  what  is 
it  (-A  asanas. 

[49»*  "  8pring«.-I  want  to  make  a  quantity  pi 
•priinrs,  similar  to  pianoforte  lioppcr  «pnng»,  but  of  my 
stout  piano  steel  wire  iHmilha  bo.  2&I.  Will  some  one 
kindly  describe  Uio  plat.-  the  y  should  be  made  on,  or  gne 
s  sketch  of  same,  showing  what  X  believe  are  called 
••  sells  "  for  giving  nirtngs  tlx  niiuired  shape  !  I  may 
say  the  springs  I  wish  to  make  would  lu«ve  rlvr  .nils  :  uV 
tail  to  be  I  |ui.  long,  the  other  end  fen.  long.— Hi  asxosos. 


Engli. 
stick. 


■4£>aii .1  -Lubricating  OlU.-On  p.  428  it 

fine  mineral  oils  stand  first  on  the  list  of  tbu"- 


■.-  Will  some  one  please  deacribe 
lathe  a  continuous  close  coil  of, 
re.  I  hole  1   Also  a  Hat  sleet  wire 


'.4OT71 '   Speaking  Tube*. -What  is  the  lonirest 
distance  that  conversation  can  be  satisfactorily  carried 
i  by  means  of  a  speaking  tube  !  sad  would  a  conipo. 

Kpe  lm.  internal  diameter  give  MUsfactorily  revulls 
r  100  yards  with  several  turns  !— srttnM  Ti'aa 

[49x72.]  Wire  CoU* 
how  1  as li  roll  by  steam 
say,  with  No.  18  Iran  wire.  I  h 
about  10  and  Id  with  3-16  hue  1— J.  fl. 

[49773  ] -Legal. -I  want  to  know  whether  I  ran  be 
Ugaliy  compelled  to  pay  toward*  the  support  of  my 
wife's  father,  or  whether  she  «n  lie  sunimt 
to  do  so  f  8be  has  no  money,  or  means  of 
never  had  any.— A.  X 

[49274.]^ Leanl.— A.  belongs  to  s  friendly  society, 
soil  hiw»  been  laid  up  for  some  time,  but  cannot  get  any 
of  the  sick  pay  due  to  him.   What  would  be  the  best 

orfer^i'wuidu  "^society!*'  i^ba'ble'oost  oMhVuttorl 
— Jrsvics. 

[49275  ]  To  Dr.  Edmund*.  I  am  »  great  sufferer 
from  coldness  In  left  foot,  summer  and  winter  alike  ;  I 
have  various  veins  in  that  leg.  I  soon  get  tired  of  stand- 
ing any  time,  but  am  a  splendid  walker.  My  employ- 
ment is  »rdi  ntary,  and  I  am  cmxtantly  warming  the 
slfectcd  foot  by  the  fire.  Can  you  relieve  met  I  am  So  years 
of  sge  ! — A-  OiLBS. 

;*a»7S.]- Threatened  Rupture. -Being  unfortu- 
'  ive  a  tendency  to  rupture,  partirularl)- 
I  should  be  thankful  if  any  mcdioal 


that 

whu  b  adhere  well  to  metal  surfaces."  An  engine-drim 
of  Urge  experience  lella  me  be  has  used  all  hinds  of  oik. 
and  savn  that  mineral  oils  do  not  adhere  well  |  that  when 
used,  maeliuiery  reouims  ofling  Joftener  ,to  prevent  the 
Wring  healing,  and  oaweouratly  more  oil  is  used  ;  t«t 
that  hird  od  or  melted  tallow  stan.ls  first,  adherea  lht 
b<»t,  and  U  really  the  most  eoooomiral  to  use.  What  >. 
Mr  Allen's  opmion  on  the  above  sU'emMita,  and  w£l 
Mr.  Allen  kindly  state  what  oil,  or  mixture  of  oils,  is  tar 
best  for  lubricaUng  agricultural  mailunt-TT.— Jianu. 

[49!«7.j-  Kodel  Boiler.— Will  any  kind  rwAi 
assist  me  with  th*  following  1  I  wont  to  make  a  bviVi 
for  a  model  Warn -engine  vnn.  diam.  Willi  fire  in  etotn 
|not  a  tubular  onej.   I  »bould  like  It  to  have  s  goid 

a^ls1*n«"  u^hbc  thanktelfy  ^•^t^'v^' 

[49288.1— Copper-Plating  Pewter.— Win  "Os." 
tell  me  how  to  make  a  solution  fur  coppering  pewter  t  I 
have  tried  many,  but  cannot  manage  it  —  A*  AaaTsra 

[49*S9-]-Bpeculum.-6ome  rime  ago  an  old  friejo 
of  mine  gave  me  a  Mjin.  speeutum,  IMn  umu,  wbirb  bsd 
secjdentally  eome  into  his  puascwduu,  and  which  1  hare; 
reason  to  think  is  a  good  one,  and  so  determined  touts 
up  sa  a  GregurUn  telescope.  I  have  followed  the  inatrsr- 
Uoos  given  m  Brewsb'r's  •'  Optics  "  as  near  as  I  roui!. 
and  find  now,  when  all  ia  completed,  that  although  I  cs* 
see  the  image  of  any  object  on  the  small  tuirros,  whist:, 
by  the  way,  Is  Sin.  focus,  and  ia  adjusted  by  five  usual 
screw  arrangement  at  side  of  tube,  1  cannot  see  anything 
of  it  whenthe  eyepiece  '.Uuyghenian  of  low  power:  n  pa: 


e  enough 
the  left  i 
reader  could  toll  me  of  any  course  of 
by  which  the  part  might  be  etreuf 
that  it  i»  not  bud  enough  «t  present  t. 


f  I  am  told 
present  to  necessitate  iny  weur- 


in  Its  place.    1  am  at 
feel  obliged  if  any 
matter. — Ft'ixLSO. 

[49290.]— Obeaity.— In  *  esse  when  there  is  s  ten* 
denry  to  a  development  of  this  diseaxe,  could  s  nwdisl 
oorrespoodnjt  mention  any  means  by  which  it  may  !• 
prevented  or  at  least  kept  in  chock  f  Is  the  use  <4  th- 
L-a tract  of  sea  wrack.  Aacas  Kiiivi»»>i  which  i»  aAi 
under  the  name.  I  believe,  of  "  Anti-Fat,"  dangeiuu.  *»- 
worthless,  or  turmleBB  and  egective  T 
interesting  to  a  great  many  i 
.ion  of  it  wouldt 
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[4901.]— Asbestos  and  Plumbago.— I  should 
c*ct*  i  m  it  ■  favour  If  uoy  one  of  jrtnir  numerous  r»  ti-lrn. 
would  kindly  inform  me  what  tbe  value  u  in  Kngland  or 
elsewhere  per  tun  of  crude  or  unprepared  asbestos  is 
a-ngths  of ;(.  4,  «  end  tain.,  and  of  abort  do.  I  Alaooffalr 
HuaJily  plumbago,  and  whet 
fur  these  minorali  T— Mian, 

[«9SW  J-IaJeotOP -lUving  the  bat  14  vols  of  tbe 
"  B  M.."  In  which  thai*  arc  gam*]  email  Injectors 
described.  I  abould  lfk«  to  know  from  tome  resiler  who 
has  made  one  :  the  sire  of  the  atram  rone  and  water  do. 
suitable  for  supplying  a  boiler  (1ft.  Ion*.  Win.  diam..to 
work  at  pressure*  between  1Mb.  and  10uU>.  per  aq.  In.  !— 

bmn, 

[tfKM  ;  Fulhnm'a  Process  for  Ornumenting 

in  Gold. -Would.  some  one  kindly  gits  details  of 
Kulhaiu'.  iiroce-oi  for  ornamenting  muslin  and  silk  with 
dowers  and  sprigs  of  gold  !— Chsumjo. 

|  HM.  |  Low-Preaaure,  Air  Reservoir  —  From 
an  airrearrvnir.tV  pressure  in  which  rariea  from  «o  to  Bulb, 
per  aq.  Id.,  1  wish  to  keep  charged  s  smaller  I  nss  I  ■  nil  at 
s  much  lower  but  constant  pressure,  asy  71b  to  the  oq. 
in. ,  ao  arranged  that  suy  reduction  of  this  pressure  by 
abstracting  air  will  be  at  once  made  ap  again  automa- 
ta ally.  Any  suirgcations  to  thia  end  from  f  cUow-rcadors 
who  are  Hlaayv  ~i  cad)'  to  assist  mot  bj  a  Iti  will  V 
thankfully  receired.  -A.  C.  n. 

[49495  )- Cement. -I  want  s  cement  that  will  adhere 
Urmly  to  metal  and  to  cloth,  and  that  can  be  reread  with 
a  brush,  after  the  manner  of  glue.   Can  any  one  assist 

me  ?— A  Kollib  Covaaxs. 

C«9»uJ-Lw«Bi. -Would  Mr.  WeUwrfUd  give  his 
opinion  in  the  following  ease  !— A  person  ii  engaged  aa 
manager  of  a  business.  He  is  paid  at  the  rate  of  ao  much 
per  annum  :  but  the  amount  u  paid  weekly,  at  theem- 
ployer's  wish,  thmkmg  it  will  he  moat  convenient  to  the 
snaaajrer,  who  also  has  the  house  for  his  reddeuee— open 
ahop  attached  Hmjiloyer  dies,  leaving  the  business  to  a 
a«n.  who  wishing  to  sell  it,  wants  to  turn  ont  the 
tnanagvr  at  a  week's  notice.  He  is  advised  that  by  the 
custom  of  the  trade  .which  ia  well-known  to  the 
manager!  he  ia  entitled  to  at  least  a  month's  notice  ;  but 
also  from  the  fart  that  he  has  the  bouse  in  lieu  of  a 
larger  salary— he  is  entitled  to  three  months'  notice  to 
quit  the  premises.  If  ordered  to  quit,  could  be  sue  the 
executors,  the  son  not  being  one 

[HW.l  Science  Exams.— Can  any  of  "  ours  "  rc- 
eotnmend  any  r»niljr  good  books  to  study  for  the  Seiew 
and  Art  Department  Examinations  in  the  following  sub- 
jects—riz.  :  arts  of  eonstmetioD,  a 
and  geobsry  1  and  oblige — Wanisu 

]— To  Mr.  Lancaster. -Many  thanks.  I 
shall  be  glad  of  a  description  of  your  aaincra  for  lunar 

photograph.   1  have  only  a  common  telescope  with  night 
eyepiece  and  common  camera,  and 
bow  to  use  them.    A*  AsUTtta. 

:  -Clarifying 
make  extracts  for  medicinal 
they  turn  out  turbid  without 
which  no  amount  of  Uttering 
have  made  some  tinrtnre  of  c 
and  proof  "{'lot-  which  is  not  clear, 
it  cam  be  clarified  without  interfering 

find  this  very  useful  in 
last. 

;-Wlmshurst's  JCacbins.-  (11  Would 
this  mm  n In*  be  at  all  dangerous  if  tampered  with  by 
children  or  ignorant  persons  !  Can  one  or  more  of 
•uch  machines  be  used  for  s  small  electric  light,  or  for 
•torui,-  •  leetri,  iry  (of  this  or  aay  other  purpose  I  Pi  all 

[«8»J1.]  Organ  Stops.— Will  '•Cranium."  who 
wrou*  on  the  subject  some  vols,  back,  kindly  give  us  the 
benefit  of  his  further  experience  with  "  gam  be.  "  stops  f 
Awiarently,  the  slotted  kind  are  displacing  the  "  ounlcal- 
with-Vl].''  and  the  aaudonal  adopted  tnrteod  of  keraukv- 
phon  Is  there  good  reason  fur  thia  !  Your  obliging 
correspondent's  opinion  on  the  clarionet-flute  and  traverse 
flute  would  also  be  valuable.-!'.  H.  I). 


properties  t  I 
dtsrphrta— Oiw 


Can  any  one  aay  how 

with  its  medical 
of 


having  rxprruivce  in  above  say  if  this  engine  has  been 
suceasfull)  uwd  in  a  boat,  and  if  so.  what  nominal  h  p. 
'  1  he  required  to  drive  a  light  soft,  boat !   Also  if 


revenunir  gear  has  been  fixed  for  sucb  !  and  much  oblige 

— Btioo. 

[.WW.]  Primp.-Wai  Mr.P  J  Daviea.orsomeother 
eorrespoteb'Qt,  kindly  advise  me  !  I  hare  to  get  water 
(for  household  purpose]  from  a  stream  about  170  yards 
(tor  nearly  the  whole  of  which  distance  there  is  a  gradual, 
but  slight,  rise)  to  my  house.  As  I  cannot  arrange  to  get 
a  fall.  I  must  use  a  pump,  which,  of  course,  must  beflxed 
st  ray  end.  I  am  laying  down  lin.  galvanised  iron  pipe, 
lxtn.  under  the  surface,  taking  care  that  all  joints  are 
properly  made.  I  ..ball  be  glad  to  know  what  sUe  and 
deavrription  of  pump  to  use  1  Also  approximate  cost  of 
same  .  Will  an  ordinary  lift-pump  answer  my  purpose  1 
What  preoauUons  shall  I  take  against  frost  1-Noxth 

WlLtl. 

hot  tea,  it  has  turned  green  outside,  the  inside  is  as  black 
tan  any  of  ours  inform  roe  bow  to  roetore.  same, 

L  M.  K. 


Urging  *  Tbe  reasonlasktheaboveis,thatlwasinformad 
that  it  can  be  done  upon  sensitised  ] wiper  by  develop- 
ment. If  it  can  be  done  so,  1  would  fc-.d  obliged  to  any 
photo  f  riend  who  would  be  kind  enough  to  give  me  some 
instructions  on  the  above  —H  J, 

[4P**.;-6tphon.-Wbat  is  tbe  greatest  height  from 
level  of  wuter  to  bend  over  which  water  can  be  raised  or 
passed  by  means  of  a  sii 
of  water  at  starting  !-!>.  T. 

:«M09  •-Playing-Merbles.-Will  any  one  kindly 
give  sketch,  and  doscnble  revolving  cylinders  fur  round- 
ing marbles !— fUxoxr. 

[49310 1  —  To  "  Fellow  -  Workman  "'  or 
"  Alfojoe."— Will  you  tell  me  the  beat  way  to  letdown 
French  clock  for  cleaning  when  it  is  wound  full  up— one 
with  visible  escapement !— Oss  Lso. 

;i!MII  ;  -  Ebon-lslng.  Can  uny  reader  of  the  "E.  if." 
suggsat  a  simple  way  of  ebonising  woods,  such  aa  teak, 
mahogany.  *c.  for  telephones,  *e  f  As  also  the  beat 
manner  of  polishing  after  the  eb-nising  t  and  oblige— 
Annas. 

F4I81S.]—  Veloolman.— Aa  tbe  voloctman  is  made  to 
order  only,  I  should  be  thankful  for  some  advice.  Pro- 
bsbly  the  inventor,  Aev.  It.  H.  Charaley,  will  kindly  give 
it  T  What  height  wheels  would  be  beat  for  a  hilly 
country,  short,  but  moderately  stiff  ones  T  Weight  of 
rider  about  Hat.  ;  strong,  and  full  use  of  arms  ;  none,  or 
at  least,  very  little,  use  of  legs ;  -or  plain  bearings,  if  kept 
clean,  aa  well  aa  ball-bearings !— HurxrUL. 

[4931.1.1  -Legal,  -lender  a  recent  Act  of  rarliament 
what  ia  the  expense  of  enfranchising  a  copyhold  estate 
value  £150.  Ia  It  about  SO  per  cent,  on  the  value,  t  la 
there  a  maximum  percentage,  which  no  lawyer  dare  ex- 
ceed I— T.  B.  M. 

[4S314  1— Legal  --  Widow   and  Baarhtar-— 


Daughti 

Tiaugbtei  has  an  llbwilimat*  child.  Is  the  widow  liable 
for  the  maintenance  of  the  child  to  tbe  pariah,  other 
sources  having  failed  f— IxgL-iaxa. 


[4-tii-,  ]  Legal 
r  personal  pn it 


Declaration  of  Trust.— For 
real  or  raTwoaaTpronertr,  which  is  the  most  proper  form, 
by  endorsement  of  deeds,  or  on  separate  document !  lajes 
it  require  stamp,  witness,  or  registry  T  Ia  it  liable  to 
succession  or  other  duties,  and  may  it  be  nude  condition- 
ally as  well  as  absolutely  1  Can  shares,  bonds.  Ice.,  be 
given  in  this  form  !  Can  hu-band  or  wife  make  such 
to  each  other  !— Ht'isaxo. 


(*0aio  )— Water-Motor.— Will  some  one  tell  me 
how  to  make  an  oscillating  water-motor,  and  how  the 
porta  are  made  to  work  a  capstan  one  on  Sir  W,  Arm- 
strong's principle,  of  Xeweastle-upon-l'yue  t — J.  Csxi. 

[41817.]—  Ingot  Joint*  — I  bare  to  make  ingot 
joints  in  telegraph  wire  by  casting  an  ingot  of  zinc  over 
the  twisted  ends  of  the  wire.  I  always  find  great 
diflieulty  in  casting  these  ingots,  owing  to  air  be- 
coming confined  in  tbe  mould  used,  and  causing  large 
holes  to  remain  inside  the  line  No  amount  of  ventila- 
tion of  tbe  mould  is  any  use.  Could  anyone  tell  me  how 
to  avoid  these  air  bubbles  f  —A.  J. 

I «llij- Induction  Coll.— To.  Ms.  LasWSWll. 
I  propose  making  a  coll  from  the  following  : — Keel,  riin. 
long  by  lin.  internal  diem.,  wound  with  two  layers  of 
N  '.  19  for  primary,  and  1  jib.  of  No.  3d  for  secondary — 
both  silk-covered  Conuenw  r  to  be  i  ii i.i]. of  sixty 
sheets  of  tin-foil  filn.  by  bin.  Will  you  kindly  say  if 
these  details  are  correct,  and  what  length  of  spark  I 
should  expect,  supposing  the  insulation  were  perfect,  and 
I  had  sumYirnt  battery  power !  Would  you  also  sar  what 
would  be  tbe  proper  battery  power  f  drove  cells  are 


ve  Unit  I  l*°I^J|J 


g*r*raUy 

t  be  used  for  bella ,  Ae.-W.  F.  Jasxs. 

[403111  ]— Astronomical.— Is  y  (gamma)  T^onis  a 
go  si  test  for  a  tin.,  as  I  can  just  divide  it  with  high 

rwers  T  If  not,  can  anyone  give  me  a  tew  test  doubles  ! 
have  never  seen  tbe  comitti  to  Vega,  Kigel.  or 
Polaris  ;  although  I  (and  others!  can  see  Caaainra  divi- 
sion in  Saturn's  Ring,  with  Kin.  o  g.-J.  K,  Von  trior. 

tSSS&SS^Sxefi  'ZAPS  SffiS 

plsil  if  any  fellow-reader  could  inf  inn  me  if  there  is  any 
book  published  upon  the  above  subject,  or  give  me  a  few 
hints  aa  to  beat  method  of  keeping  cost  accounts  !  Also 
what  books  are  most  suitable  (or  a  beginner  to  study 
upon  getting  out  quantities  and  culculstim/  strains  !— 
Poo  a  Uirtu.  DaivEa. 

[4SSII.]  -  Depraved  Appetite.  —  Would  Tie. 
Edmunde  or  tome  other  medics]  reader  aay  what  is  the 
cause  and  remedy  fur  an  unnatural  craving  for  food  after 
a  full  meal  has  been  taken  1  Nonas. 

[taren;— Induction  Coil.— I  am  desirous  of  making 
s  coil  to  give  a  good  zin.  spark,  but  have  failed  to  And 
the  information  in  back  numbers.  I  wish  to  have  four 
powers,  and  am  in  doubt  aa  to  the  exact  quantity  and 
gauges  of  wire  required,  and  also  as  to  tbe  method  of 
making  the  connections  under  the  base  board— that  ia,  aa 
to  leads  of  the  different  wires  1  Ao  answer  to  this  would 
doubtless  be  useful  to  others  beswles-M.  K.  K. 


I«09u6.;— Classification  of  Sugars  by  the 
Polariscope.— I  should  feel  glad  if  some  practical  one 
of  44  ours"  would  give  me  a  lesson  on  the  grading  of 
•ngir*  by  means  of  the  polariscope,  as  the  instrument  is 
likely  to  be  put  into  the  hands  of  the  C.8.  of  Canada,  of 
which  I  am  one.  A  le**on  through  the  pages  of  the 
••  P.  M  "  would  prove  a  boon  to  the  service  aa  well  as  to 
myself  May  i  ask  for  references  to  works  srsviollv 
b-'sring  on  the  subject  ?  Where  is  our  old  friend, 
"  Titler  Green,"  now  1-Oto  Bon. 

( 48**1 1  -  Spectrum  Analysis.— I  have  tried  to 
get  the  absorption  spectrum  of  sodium  with  the  oxy- 
nydrogpn  light,  but  have  failed.  Can  anyone  give  me 
any  advice  on  the  subject  !  I  have  followed  the  instruc- 
tions in  Lewis  Wright's  book  on  "  Light."- J.  E  B. 

[4980?  ]— Enlargement!.— How  can  I  enlarge  s 
photo  negative  quarter-plate  sire  to  life  site  t  Is  this 
done,  or  has  a  negative  to  be  token  especially  for  eo- 


]  Dyeing;  Kabbit-Skina.— I  have  some 
wild  rabbit-skins  nicely  cured.  I  want  to  know  if  there 
ia  any  method  to  dye  the  same  a  rich  brown  colour,  with- 
out spoiling  the  -kin  by  boiling  t  1  shall  feel  obliged  to 
anyone  inclined  to  help  me.— 11.  Bs.  V. 

i  <  j  .  Joshua  and  tbe  Sun  and  Moon.— If 
there  are  amongst  your  readers  any  Jews  possessed  of  the 

requisite  knowledge,  I  should  be  obliged  if  they  would 
kindly  inform  me  what  interpretation  is  put  upon  the  Ii, 
13,  and  14th  verses  of  the  tenth  chapter  of  Joshua  !  The 
14th  verse  has  the  appearance  of  being  an  interpolation, 
and  the  ISth  and  13th  are  apparently  a  quotation  from 
the  book  of  Jaaber.  Years  ago  I  read  an  explanation 
which  painted  out  that  the  princes  of  Israel  having  con- 
cluded a  league  with  tbe  Oibeonites,  a  "  wily  "  people, 
felt  bound  to  leave  their  temples  of  the  sun  at  Oibron. 
and  of  the  moon  at 


gs-and  that  Joshne'ruaijy 
coromindcd  the  priests  to  be  silent  for  evermore  on  that 
eventful  day— not  the  earth  to  cease  from  rotating  for  a 
space  of  S4  hours.  It  seems  strong*  that  ao  little  was 
mud  of  what  must  have  been  a 


rvni!  tbe  writer  of  th*  1 4th  vpr*?  w»>  iCTtsUa.j  jiutUUoi  in 
ea>  ia?  Uutt  tbnro  win  oo  day  like  that  b«ffon'  "t  after  It. 
I  ttiWu.il  t»e  tiL*rMO<]  ii  ». juh'  ni'-mb'-r  of  tbe  Jewish  com- 
munity vuuld  inform  toe  how  thr  parMsgn  ia  r«V«nSed  by 
their  scholar*.  It  will  be  imq  that  if  vein—  ' ' 
ocnittrd,  the  njur*t.*w  u  better  r^nneoted  tin 
prirjUd  in  our  nuthorii-wl  Yenaon  — Ntst  Don. 


two  of  our  nriff  hbour*  in  tlilfrnut  i 
days  ago  all  at  one  time  seised  with  nettle-rash, 
is  nothing  in  common  between  our  neighbours  and  our- 
xdvos  to  account  for  the  simultsuwous  attack  beyond 
breathing  the  same  sir  and  drinking  the  same  Up- water. 
Is  nettle-rash  ever  epidemic  '.  If  so.  what  is  the  cause, 
and  bow  may  it  be  avoided  1  My  wife  is  subject  to  it 
after  eating  fish,  but  this  I*  my  own  and  my  neighh  urs' 
first  attack.  We  bad  eaten  fish  two  days  before  ;  our 
neighbours  had  not  fur  some  weeks. — H.  Goaxatt.. 

[  H'as  it  nettla-raah  '  Was  the  fish  partaken  of  smoked 
or  dried  !  We  knew  a  case  not  long  since  of  a  similar 
eruption  breaking  out  on  all  the  members  of  a  family 
after  breakfasting  on  "  smoked  "  mackerel,  which  there 
was  good  reason  to  believe  had  been  "smoked  "  by  a 
much  shorter,  but  very  pornicious.  prviess  The  medical 
man  who  attended  the  family  was  of  the  same  opinion. - 
Eo.l 

( 4518*8- ]— Air  Current  -I  have  an  apparatus  in 
which  I  use  a  vertical  Upcre.1  pipe  4}ui.  long  by  |  and 
lin.  diameter  at  ends,  the  small  end  uppermost,  which 
heated  gas  ascends  at  a  high  speed  ;  the  said  tube  is  ex- 
posed to  a  borisontal  variable  current  of  cold  air  also 
travelling  st  a  high  speed,  which  obstructs  the  heated 
gas  in  ascending.  Could  some  kind  friend  inform  me  if 
tbe  top  of  the  tuba  can  in  any  way  he  constructed  so  as 
not  to  be  sib-  ted  by  the  horuootal  current '  1  have  had 
It  incased  Inst  le  another  larger  lube,  but  still  the  obstruc- 
tion occurs.—  Aia  Coaaxar. 

[4SS17.)— Convulsions  in  Cats. -Wo  have  a 
kitten  14  weeks  old,  and  for  six  weeks  past  it  has  been 
subject  to  convul»toua  several  times  during  the  week.  At 
Unit  It  seemed  to  weaken  it.  and  affect  one  hind-leg  only, 
but  now.  it  quiteprostratea  it.  and  affects  all  four  legs 
and  the  back.  W«  have  given  it  castor-oil,  and  likewise 
syrup  of  buckthorn,  but  with  no  good  effect.  Iion't  see 
any  worms   Will  amie  kind  friends  let  us  know  how  to 


any 

cure  it,  and  oblige  ! — Q.  B. 

[49338. !— Blowpipe,  Apparatus. —Can  anyone  in- 
form me  now  to  make  for  a  small  blowpipe,  an  attach- 
ment or  reservoir,  which  could  be  filled  with  sir,  by  any 
means,  so  that  s  constant  and  uniform  current  cosud 
be  kept  up,  thus  doing  away  with  the  direct  month  blow- 
ing now  nucauary  t  I  find  that  I  cannot  maintain  s  con- 
tinuous blowing  from  the  mouth  without  phystesl  injury. 
I  know  of  Cohen's  blowpipe,  but  it  does  not  suit  my 
purposes. — Pi  nans. 

'13319  ]  —  Heating  Drying-Room  by  Hot 
Water  Can  any  router  state  wTietber  it  if  possible  to 
beat  a  drying-room  or  stove,  aay  toft,  by  Suit,  by  lift, 
high,  to  351V  or  3U03  Pahr.,  by  means  of  hot-water  ] 


and  if  so,  to  maintain  it  un 
pressure  per  inch  in  lbs.  wo  ill 
Would  they  be  liable  to  burst 


irk 

Mich  »  si. . 

[45830  '-Badioal  Ours  for  Hernia  For  i« 
years  I  have  had  a  small  hernia  in  left  side,  femoral  ; 
always  worn  a  truss,  the  hernia  when  truss  has  been  off, 
lias  never  pruj.ftcd  more  than  al»  'Ut  the  sire  of  hsU  s  wal- 
nut and  1  have  never  sulTored  any  pain  through  it.  I  am  thin, 
40  years  of  age.  Is  the  operation  for  radical  cure  a  severe 
one '  Twelve  years  ago.  a  doctor  promised  to  prifuiui  it, 
but  illness  prevented  him.  I  understand  it  is  simpler  and 
oftcner  done  now  than  then.  You  may  ask  why  trouble 
about  a  cure  now  I  'IV  answer  is  very  simple.  Being 
afflicted  with  hernia  Prevents  me  from  getting  appoint- 
ment that  I  could  otherwise  obtain.— Ax  Bvuixxxa. 

i  uti  '  -Reflector.  Wishingto  fit  up  nuyghenian 
■y.  pi»ce  for  a  reflector  7ft  fooal  length,  and  eocoiiragv-d 
by  Aldebaran's  "  answer,  4!»lf».  page  4«),  I  would  wish 
focal  length  of  field  and  eye 
era.  fltl,  1,10,  *»,  880.  800,  and 
with  power  of  30.  and  say  the 
«|j»  of  the  eye-hole  for  the  lowest  power,  and  also  for  tbe 
highest :  -Titxacoric. 

Itftaax.'-Colouring-  Steal  without  Host 

Essar"  gives  a  receipt  in  "  K.  M  "  Oct.  27111,  IbHt, 
reply  473H7.  1  have  tried  and  cannot  get  it  to  answer,  and 
I  would  feel  obliged  if  he  would  tell  me  how  he  pal  tbe 
Prussian  blue  Into  the  liquid— whether  he  puts  tbe  powder 
blue  into  the  liquid  and  lota  it  stand  until  it  dissolves,  or 
whether  he  mixes  it  is  first !— Lincoln. 

[4IW33,  ] — Flat-Pisn.  -  What  are  habits  of  the  plenro- 
nectidie  !  When  and  where  do  they  spawn  t  Uaantitles 
are  caught  about  the  coast  i  ' 
in  winter  they  appear  to  Lea 
do  they  go  '  J.  II sows. 

[4M34.1~»el-Plshery  What  kind  of  traps  or  nets 
are  used  for  eels,  and  how  are  they  managed  In  a  rt-er 
where  large  qusntitkw  uf  dead  leaves,  weeds,  ate  ,  oomc 
down  at  the  time  the  eele  are  running,  and  would  choke 
up  nets,  *c- J.  Baows. 

bo;w'i^,"3?1^,U -  BaFlU^ ■■~Wb"*  * 


any  conditions  T  What 
the  pipes  ha  subject  to  T 
Any  other  ia'ormation 
Ax  Ulo  ItBauxa  or  tuc 


bj  ask  him  to  give  mc  tbe  foci 
lens  for  the  following  powers, 
one.  a  Ilamsdrn  eyi-pieee  with 


!  Can  it  be  produced  fcy  an  t 

[tssae  ;  -Bichromate  Battery.  What  are  loose 
purplish  crystals  that  form  at  bottom  of  the  jars  in  which 
the  solution  for  the  above  battery  baa  been  standing 
some  lime !— 8. 

[4S3S7  ]  -EloetriOtU  —What  would  bs  the  result  if 
sine  and  silver  pistes  (aa  need  in  Smee's  battery) 


used  with  the  sunt  ailution  as  employed  in  a  bichromate 
battery,  also  vice  vers*  >, using  carbon  and  xluc  in  the 
ordinary  "  Brace's  "  solution )  1— rt. 

[49338  ] -To  Mr  Lancaster  -I  am  about  te  take  a 
numtH-r  of  phob>«  of  m'vlisnieal  ilmwings,  an  1  intenil  to 
use  quarter -plate.  Could  the  photos,  be  magnified  so  that 
the  figures  might  be  read  '  Would  it  be  any  advantage 
to  use  half-plate  size  F  Is  tbcre  any  prooess  of  copying 
the  drawing  direct  without  a  tracing  1-CE  MB. 

[49tS»  1  -Dogs  Han  any  rational  explanation  Veen 
given-,1)  of  the  dislike  .ksja  often  stow  to  music  ;  [i]  of 
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the  tutd*  ampin*  action  they  perform  after  droppinjr 
toons!  Willi  nvnrd  to  the  former  I  son  Id  rcmirk  but 
both  the  unit  mil  the  hearing  of  dog*  mcbi  to  be  more 
acute  tbao  aura  ;  in  the  case  of  bca  inr,  ft  dog  in  the 
house  will  hear  *  f  ixitotep  on'side  anoncr  than  any  penesa 
in  the  house,  ni..|  will  alio  di.tingui.li  whether  the  (..,:- 
•top  is  that  of  a  friend  or  a  foe  or  person  to  hr  barked 
at).  As  lo  nuv,  it  in  curious  to  aw  a  dog.  which  ini.ht 
easily  escape  from  the  source  of  discotnfor' ,  belplesaly  ait 
doam.  an 4  lift  up  hi*  voice  in  a  prolonged  howl  of  misery 
and  amasetnent  at  thi*  thuanc**.  Air  wc  to  *uppn*c  that 
what  seem*  to  ua  pleasant  harmony  in  t.>  th»  tu>"r  sreia* 
of  a  dog  nothinir  but  jarring  discord  f  What  don  the 
aratnmy  of  a  <liv'«  inn.  r  «r  p •»■  il  !  In  what  «»r>  d>»-. 
the  d.sr  a  ear  differ  fnirn  ours,  anil  <lo  the  facts  nfford  aey 
light  on  the  matter  referred  to  T  I  may  mention  the  case 
of  a  dor  belonirinir  to  a  friend,  which  howled  only  at  a 
partirnlar  tuna ;  whenever  this  waa  brought  Into  any 
piece,  the  hnsl  infellibly  begae— Mac. 

f«M0  }— Jupiter. -OUervinjr  the  planet  on  January 
15th  about  10  p  in..  I  aaw  what  aceni.j  t.i  I-  till  great 
red  rpot  in  tnuuit.  If  this  really  waa  the  apot,  it 
arpeared  but  the  ghost  of  iU  former  »clf.  With  34 
"  Wray"  and  power  12v»,ll  waa  ju*tdis.<crniMe,  «rcl  pre- 
sented a  vvrygr-at  contrast  hiita  appcarim.-  ili.nii/  l>e.i, 
I  would  like  to  know  from  some  on*  who  aaw  the  planet 
with  a  buyer  aperture  on  lliat  Ulgbt,  if  thiawna  certainly 
the  red  apot  !-  F  T. 

(4!»tl  1— Lejrftl.— I  am  a  widower  with  one  -  n  m  I 
three  daughter*  1  have  a  piece  of  copyhold  land  1  made 
it  oyer  to  my  married  daughter,  who  has  children,  who 
hare  autre  died.  If  my  will  ia  not  altered,  who  will  Like 
the  property  at  my  death  !-M.  W.  U. 

[4M4*  ]  -  Waterhouae  Diaphragm.-  I  am  Bi- 
ting shove  to  a  uuarter-platr  portrait  lent.  Will  Mr  W. 
J.  lanm-t  r  kuidly  inform  me  if  the  exact  eentre 
between  the  bark*  of  tlie  iensca  la  the  comet  jJiue  to  cut 
thu  tube  I-Paoro. 

; 43343.]-  Cryatoleum  Pictures  -Can  anme  of 
your  correspondent*  inforoi  beat  way  to  make  eryatolcwn 
picture*  T  What  kind  of  ramiahea  and  adheaivea  are 
used  I— Pnrmi. 

!*»44  .'-Violin  Quariaa.-(l)  It  Is  aaid  that 
stringed  instrument*  are  alwnya  tuned  In  perfect  Hftha. 
If  an.  how  do  they  manage  to  play  In  tune  with  the  other 
inatrumenta  of  the  orchcatra  and  wilh  the  pianoforte,  all  of 
whlah  hare  the  tempered  scale  T  (*)  Middle  C  (C  on  the 
firat  line  above  the  baa*  stave)  ia  in  the  highest  part  of 
main  Toiee*  ;  tut  the  anme  note  played  by  the  tii.fin  and 
other  UMtrumrnta  ia  an  octave  lower.  If  thia  view  i»  cor- 
rect, how  ia  it  that  no  mention  ia  ctct  made  of  It  t— 
VoLTaarraa. 

[49S4S  1-Hoiat.  -  Would  any  of  our  reader,  be  rood 
enough  to  rive  a  diagram  of  a  hoist-rope  or  chain  <  upside 
of  lifting  about  C  at  •  I  have  a  aketeh  of  a  bout  Li 
Vol.  XXXII.  of  the  *  B.  M." ;  but  it  i*  not  pi  :un  enough 
to  work  fnam.  l'leanc  to  give  dimension,  and  probable 
coat  of  such  hoist,  and  oblige—  Eoo  Ai-rila. 

[sttMe.l— Learn,!  Promiaaory  Kot*).-To  Ma. 
Waratariri  n  Noticing  your  reply  to  l-rowlssnry  Note 
and  the  Statute  ol  Uudtatem.  mar  I  aak  if  I  ran  legally 
claim  per  cut.  which  the  borrower  on  promiaaory  note 
agreed  to  pay  :  Alan,  though  for  eight  yean  he  haa  f*M 
paid  lntereat  on  the  amount,  but  heme  mi  m.iir.n.. 
agent  he  haa  annually  p«id  my  life-poll,  v  po-mium  in  lit. 
eorr.pany,  in  wliirb  1  am  insured  ;  but  the  amount  doe* 
not  equal  the  tub  real.  Ia  not  Uua  a  recognition  ul  tin 
debt :— Bat  a. 

[VpiA-Q.'W.  Enfrtnen-.-Can  anr  nuder  rive  ^re 
of  cylinder,  of  the  f.itlowma;  claaaea  :— 144,  uta,  nao,  |-.>|6, 
1S0I  and  mi.—C  11. 


t«»is ,]  -  O.K.  Enjrlno.. 

i  of  -  f«J.  72.  int.  sa».  3W.  400  and  WC 


Wanb'l   prin<  iiail 
C.  1L 

[4KM9  ^  Clock.-  I  a-iah  to  tit  a  new  pair  of  pallet*  to 
a  Si-hour  American  eloek.  and  not  having  the  old  oni-a 
for  a  rukde.  I  want  aome  help.  1  purehaaed  a  new  pair, 
and  I  can't  get  thain  nrht.  How  man;  beth  abould 
th*Te  be  between  pallet,  and  bow  am  1  to  curn.it  the 

drop  "  l-<V>f»rar. 

[«W30/J-Toy  Oag-Eo»lne«.- fan  any  one  inform 
me  aucthcr  tli«*e  hale  ret  been  maile  •  if  i,.,t.  w.-ni  1 
not  a  mwlcl  one  he  practicable  Ui  be  dilven  from  ordinary 
traa-burjicr  !-I>(  atraa. 

149811] -Corruirated  Tile  Rnof  11..  !-r-.- 
rocim  roofed  with  biat  corrurated  ulea,  and  pointed  in- 
■de  and  out,  but  yet  the  rain  tuvU  tt«  way  in.  Would  it 
do  any  rood  to  give  it  a  coat  of  tar  on  the  outaide,  or  ia 
there  any  other  rimuly  f—Om  Wairrian  to  Kaow. 


[«W.]-To  Mr.  Laneanter  -  Many  thanks  for 
reply.  In  another  antwer  last  we»k  you  slate  that  there 
are  ineamlewerit  elettric  bunfa  »hi-h'n-|uire  li».«  Iwti.  ry 
pi>wcr  than  Mwan'a.  Would  you  be  kind  mourn  lo  lell 
me  the  name  of  a  cheap  one,  u*  I  want  to  lirbt  up  to 
ove-candle  power  with  aa  few  cell*  aa  poaaible  :  -u»r 
Waariau  to  Kaow. 

I4ta.vi  ]  Aitronomical  -I«ouldw!»litoknow»lial 
brnnehea  of  pun  and  applied  mathcnuttii>  it  would  be 
noreaaary  to  Iram  In  order  to  be  able  to  calculate  the 
*x*.  t  Umea  of  the  oeeulution  of  atari  by  the  moon  an  I 
•uch  other  oei  urreneea  a*  we  ace  rnriatrrcd  in  the  .VaHioal 
Alnc*a<.  Abu  if  mill  rakulnlion*  ulv  vciy  li^ur  and 
tediou*  operation*  !— Aia.  niacDB*, 


CatalORTifj  of  Toola.-From  R<l.  Xfelhuiah  aD-1 
Hnti*.  of  Fetter-lane,  E.C.,  wo  have  a  catalogiie  of 
tncil*  which  would  have  aiiqirvrd  tie  mecliauirv  of 
fifty  year*  apn—  aa  many  useful  uuveltica  harioff 
bnen  iotruduei-il  that,  for  any  peculiar  piece  of 
work  there  in  now  a  fipecia]  UkA.  The  deiuaml  for 
toola  hut  increu»c<l  the  tiupply,  nnrl  conacxiuontly 
jmece  are  much  lower  thiui  thev  were.  Our 
umateur  friend*  mifiht  look  through'thi*  catnloKiie 
with  advantune.  U  will  bo  aurpruiinr,  if  they  do 
not  find  aotutUiiog  that  u  jurt  what  they  want. 


CHESS. 

All  C<nntnunieatJon*  for  (hi*  department  moat  be 

;i  !![•■-  '  to  the  (lieaa  Kditnr,  at  the  oltlra  of  the 
aflat—  Uiu  naair,  31.  Tan»toi;k-«tre«t,  Cuvcnt-garden. 


PROIII.EM  IrCCCXCl  -By  Bcnrt.  Major  M.  Aarnrn. 
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White  to  play  and  mute  in  two  movoa. 

mOBLEM  DCCCXX  -By  J.  T.  Tatu>»- 

illaca. 
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White  to  play  awl  mate  in  two  move*. 


(vil.t  r  lo*  to  SIS. 
W'»"e.  nivi. 
I    I'.-h  -  t  Anything 

1.  Male* 


tri.r.. 
U-K  II  i 
Mut<« 


BoLcrio*  ro  m>J. 

JHaak, 
1.  AnyUitne 


XOTirES  TO  CORItESPOXI>ENTg. 

Oum-r  Solution*  to  RH,  814,  «ll>,  mil  by  Dieky  Sam  I 
toell.  SI!*  by  V.  Mackay  ;  to  SIS  by  A.  T.  Heott  no 
W6,  Black  Kuur  caeapoa  at  14  Kt  ri  .m  aecvaad  move) ;  to 
Mv,  MID  by  J.  lb* -to  HI5,  SHI  by  8.  KoUwell.  J.  fl., 
of  Doxford,  and  W.  T.  Bayne  ;  to  814,  816  by  A. 
Hurra  :  to  81&  by  T.  Uaakell  ;  to  M|4,  si.-,,  Bid  by 
Hchuiucke;  to  81Hby  J.  B  ,  of  Boiford. 

I)  Macaav.— Thank*  for  problem. 

J  It ,  or  Bniroari  — The  fact  of  no  *olution  appearing  to 
your  fuui-nwver  pruvr*  it*  difficulty. 


Steam  Jacket*  and  Economy.  -  At  a  recent 
trial  of  an  engine  made  in  lli  l^iutu  mi  the  Cnrlia* 
synU'in,  the  following  debiil*  are  given  cunccnuUR 
the  efliciency  of  the  atcom  jacket : — Working  under 
average  condition*,  without  the  jacket,  the  engine 
developed  l'JT'u  horac-powcT,  witltneonauroptionof 
J  IT  jKiiiml*  of  ateam  per  inilicated  hnrse-|x>wer  ]icr 
hour.  Willi  precisely  tho  name  opcuing  of  the 
valves,  and  under  othi  rwiae  exactly  similar  coa- 
ditiou*,  except  that  steam  was  aiLmitted  to  the  jacket, 
the  work  row)  to  U7'M  horac-power,  andthe  eon. 
sumption  of  steam  fell  to  II'  N.>ll>.  ]>er  indicatMl 
horvp'iwer  jn-r  hour,  making  iti  tlii*  way  a  pun  of 
19'ti  per  cent.  A  somewhat  uefective  action  of  the 
«tcani  trips  cxiotcd  the  day  on  which  |hi*e  results 
weremronlexl,  Thia  trial  was  reprrateil  tlin following 
day,  and  the  consumption  of  steam  fell  to  18'OClb. 
jier  indicate*!  horse-power  |«t  hour,  making  again 
of  211}  per  cent.,  tho  amount  of  power  being  sensibly 
tho  same.  Coin|string  the  menu  of  these  two  days' 
work,  the  same  engine  did  i'1'7  per  cent,  more  work 
with  the  jackets  Ui  an  without,  while  the  saving  of 
steam  per  indicated  horse-power  per  hour  was  'J'  l<i 
per  cent,  by  the  use  of  the  jacket.— i'synwr  unci 
ZfsfN  TraiUt  AHvrrttnr. 


ANSWERS  TO  C0ERE8P0HDElirTS. 


*.*  -f  7  »*>si«»|c«lai*<  jAc.U  ht  oaUreaaeaT  to  O*  EoiTOn 

»r  lit  Ksoi.isa  Msvuaaic,  31,  7««nt»«a  atrast,  ~ 

(/arrfVa,  W.C. 


■tter*  to  hand  07 
uiuK  knosrlaahred 


it  yet  spar* 
(U  Y  rear 


HINTS  TO  C0RRE8P0>JT)ENT8. 

I .  Write  on  one  shle  of  the  paper  only,  and  put  i 
inra  for  illustration.  i*n  aefsumte  piece*  of  paper,  i.  I*ut 
title*  to  quevtca,  and  when  answering  ijnene*  put  ttae 
uumber*  aa  well  aa  the  title*  of  the  ijurnea  to  which  the 
replies  refer.  .1.  Ni>cliarg»u  maile  f.ir  inaortirar  Isttcwa, 
ouencs,  or  replies.  4.  Letters  or  ■loerie*  aakinr  for  ad- 
drvasea  of  manufacturer*  ur  rrirreapufidenU,  or  wberr 
t.Kila  or  other  artirlea  can  be  purehaaed,  or  11  piss*  rivtng 
•uch  information,  cannot  be  inaerted  except  a*  advertiar- 
mi  nt*.  t>  No  .jueeu. m  asi mr  for  eduoaUooal  or  acjcntiiV 
iufortuatiun  ia  anawcred  thruurh  the  pass.  «.  lattsrssssnt 
to  i*orn.'»punilent*,  under  oavsr  to  the  Editor,  are  notfcr, 
warderl.  and  the  name*  of  oarnarpondent*  an  not  givau 
to  usQuirrrs. 

V  Attention  Is  especially  drawn  to  hint  No.  4.  Th* 
spsne  devoted  to  letters,  i.uerie*.  and  replisa  ia  meant  for 
tlie  rencrsd  r»«*l,  and  it  r*  nut  fair  to  occupy  it  with  'loca- 
tion* such  a*  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which,  if  not  advertiisuitiiU  ia  Us 
selves,  lead  to  replies  which  are.  Th*  "sixpenny  I 
Column  "  offers  a  roc  up  mean*  of  obtainiaa?  such  infon 
tstaa,  and  we  trust  our  readers  will  avail  themaclvaa  of  st- 

The  fotlowinr  are  the  initials,  «Ve.,  of  letters  to 
to  Wednesday  evening,  Jan.  J4, 

eU-?wher* : — 

6*lio,  SossasTiisL,  asp  Co. — T.  Jams*. — E.  B.  Fs 
— T.  and  Co.-  C.  F.  Bally  — T.  B.  Willis.— J.  Dsssry 
and  Co.-  I»r  Wentwortli  I>ek.— tt.  l"earsxm.— Cant 
Watkin.  —  Lrurmi man.-  A  Novice.— U.  T.  W.— Tube. 
— F.  J.  rT-rltodent.-W.  U  -  K.  n.  H  -Araaseui 
Watchmaker  T.  Clarke.-  N\m  Valeo.-F  A  MuhVn- 
beek  i;  V.  lurry.-  J.  T  lloeharcL-W.  B. — W. 
lh«rden.— Turbine  -J.  A.  (J    II.  Kent  —J.  Miassfl 

—  IrunmooKcr  —  Amateur  Heetriraaa.— Xyto.— T.  W. 

-  fuinnut  of  Knifland.  T.  It.  C.  J.  8.  B.  Ball —A 
Fellow  of  tho  Itoyal  Astronomical  Society, 

Bxissst  Borssts.  I  We  fear  we  cannot  jatt 
wore  apaoe  fur  the  rabieot.)  Evoissaa. 
turn*  up  alive,  Z.  will  be  liable  to 
huramy.f— MacHisic.  (Ws  do  not  tai 
could  b*  art  aside  on  the  ground*  liana**1 )  M  w. 
Oirrs.  (L*H'kw<iod  and  Co.  publish  a  ussral  hrtl* 
msnual.  Tlie  best  and  fullest  treatiae  is,  however,  Mr. 
Wurman's,  lately  partially  completed  in  that*  pares, 
and  which,  wc  bupe,  will  be  published  separately  arse  of 
three  day*.)— J.  L.  Ta».  (There  is  no  such  cxamma- 
tioii  ir  >o  i  in.iin  "  A*.^  I  r.E  "  or  "Memb.  I.C.E" 
You  bad  b.  tt.  1  wnle  the  Hecretary  of  th*  In*tltuttoo 
il  Civil  Klurineer*  f«  fuller  Jiirti  illar.  I— ekiaaos*. 
V      iihluf  •••'.m  ly.   11    <uu-   m   no  object. 

Bydncy,  Melbourne,  or  Brisbane.) — Qesarroa.  fW* 
cannoi  offer  any  auinreslii  in.  nor  do  we  as*  very  well  how 
we  ran  append  a  mm  pin  of  the  sand  to  eav-h  copy  of  th* 
"  E.  M."  so  a*  to  wilicit  our  readers'  opinion*.  You 
lii  better  try  tbu  "  Ad'lrea*  column,''  and  send 
uiiiplcs  direct  I— C.  T.  IUm  Th  -  Kthnvi^Uraelarht 
was  lully  descrilied  in  No.  K«.  p.  Boa.  raw  also  sssass 
remarks  on  it  in  Vol.  XXXV,,  pp.  r»,  ioT,  ITT.)— 
M»..i.  1  I.trsssA.  (If  you  mean  painttnsT.  *ee  p  COS. 
Nn  !*sj,  and  the  indices  of  back  volume*.  In  Vol.  XIX, 
we  had  a  aerie*  of  article*  giving  instructions  in  parat- 
inr  diwwlvinr-vicw  slides,  which  were  afterward*  revised 
by  the  author  and  published  by  Mr.  Hugh**,  of  Hoxton- 
street,  N.  -Ei  r.m.  i.lteejp.*  tor  vkihn  ataina  and  sar- 
nuli  mi.  p   Mm.  No.  IVture  varnish  1.  exactly 

what  la  recommended.  Amber  varnish  is  about  th* 
nvj.t  difficult  of  all  for  an  am* torn*  to  make,  and  we 
do  not  know  how  it  la  to  be  mad*  without  heat.  It  kt 
ulwsy«  cheaper  to  buy  varnishes  than  to  make  on  th* 
etmill  aeale .1— J.  B.  The  number  for  Jaa.  !,  1*7 S, 
contains  a  variety  of  direction*  for  — "hnf  SBSBSBSa 
obarura.  It  can  l«  had  for  five  halfpenny  ataaxpa.)— 
C.  F.  Fistii.  (The  numbers  containing  Bellows  Camera 
are  entered  in  the  Ust  of  Back  Number*,  appearing  in 
this  column  tlie  tint  week  in  every  month,  for  Trsrian 
tan  nin  Shutter,  see  p  *>rj,  No.  ftni,  and  p.  SB,  Mo.  9U.) 
— Osrrs*H>.  (Th*  *fat*)t  line  would  be  probably  iruite  as 
rca.1  aa  the  block,  Uaa  carbon  ia  the  scurf  from  the 
retort*  at  the  rv.wnrk*  It  ia  sawn  Into  pis  tea  and 
slab*.  The  carbon  »•  1  for  the  arc  ligbu  is  the  asm* 
renrral'r,  crualnd  and  moulded  under  pressure,  and 
tie  11  r<<  n'l.  m-d  lu  a  furnace.  1.  A* lo  the  telephone, 
are  not  tin  direction,  on  p.  4'Bauthriejit  !  I«lanchr  or 
Iiillcr  battery.)  Tiis  Fin;**.  (U  yoa  will  kindly 
refer  to  the  pavt  and  look  In  th*  tndioaa  of  recent 
volume*,  you  will  Unit  many  reference*  to  accumulator* 
1  .r  ammdiiry  Ullnic  Weahouldnot  be  surpriaed  H 
there  were  Kimetjung  almut  ihem  in  this  numbs*.)— W. 
W.  It  vi  aaw  1  There  i.  a  little  book  oa  "  Organ  Vtsskssw 
and  Tuiiki/.-'  publi.|,..|  by  C.  W.  BrabnsT.  I9& 
Kina>Land-road ;  but  if  you  look  In  Vol.  X.  yon  will 
find  full  direction*  for  voicing  and  wood  and  metal 
pipe-making.  See  pp.  375,  6MB,  Vol.  XXII.;  and 
p.  113,  Vol  XXIII. )-B  8.B,  (A  bar  of  wrought  iron 
evpuel*  abieul  one  len-Uiou*andth  of  it*  length  f or  an 
iie  naae  of  teni|>erulure  of  in  Fahr.  Thus,  a  har 
Bould  need  to  be  alsrut  jisTt.  long  to  expand  qui  tasalfai 
of  an  in.  h  :  \V  M  Such  work  is  too  delicate  for  aa 
uinntrur  to  attempt.  We  do  not  know  where  agate 
eentres  ran  be  had,  but  poasibly  aume  of  oar  advertiser, 
can  auj  j.ly  them  1  P.  K  M.  (You  want  aa  slacsro- 
motor  of  *omc  kind.  There  are  arveral  far  rsassat 
volumes.  IVihsp.  tliat  on  p.  16,  Vol.  XXXIV.,  will 
suit,  nr  sviue  volume,  p  477.  If  not,  look  at  p  SB,  last 
volume,  or  p.  Oft  1  f  the  present  volume.  «_  It  atftstl 
•  ifiheeld.T  :i  It  i»ii.iiupleof  light  akiff.unitedt 
and  Ilttnl  with  paddle  wheel..  The  addra**  t»- 
*rel  Hm,  Slanrsb'.  Isirabeth.     4.  Illuatrataon*  at 

I'        i..r  :  ..  .1  v-«v  I,  and  sea  OB 

p  4,'sj.  No  Ml  1  A  Moct  n«a  (W»  do  Bnt  Imowof 
Mi,h  a  book.  There  is  th*  ••  Metallurgy  of  Iroa."  by 
Ilausnnaa,  which  nay  help.  Il  te  published  by  Loet- 
woud  and  Co.,  Stati men'  Hall-court.  Yon  may  also 
find  some  useful  booka  in  the  catalogue  issued 
I  y  Mr.  Calvert,  Ureal  Jackson -street,  Msnrheatar.)- 
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THE  STANLEY  SHOW. 

r PHE  sixth  annual  exhibition  of  bicycles, 
-I.  tricycles,  A;c.,  hold  under  the  auspices 
of  the  Stanley  Bicycle  Club,  was  opened  at 
the  Albert  Hull  but  Monday ;  but  although 
the  regulations  distinctly  state  that  "  ex- 
hibits must  be  in  position  on  January  27," 
many  of  the  exhibitors  wore  not  in  apple- 
pie  order  by  midday  on  Monday.  The 
cause  is  readily  found.  The  goods  could  not 
bo  received  before  the  morning  of  Saturday 
last,  and  the  Albert  Hall,  whatever  it  may 
be  intended  for,  being  scarcely  a  suitable 
place  for  an  exhibition  of  velocipedes, 
some  of  the  exhibitors  could  not  find  their 
allotted  spaces,  ami  when  they  found  them, 
refused  to  accept  them.  The  natural  con- 
was  that  the  catalogue  not 
for  its  descriptive  contents— 
tallied  with  the  numbers  on 
the  stands.  We  have  no  doubt  it  was 
made  all  right  as  soon  as  possible ; 
but  if  the  announcement  of  the  opening  of 
an  exhibition  is  published,  and  the  public 
are  invited  to  attend,  some  effort  should  lie 
made  to  insure  a  little  more  order  than  pre- 
vailed at  the  Albert  Hall  on  the  opening 
day.  This  year  there  is  a  rival  exhibition  at 
the  Agricultural  Hall,  and  if  we  may  judge 
from  the  complaints  of  the  exhibitors,  the 
•Stanley  Club  must  makr  better  arrange- 
ments in  future,  if  it  wishes  to  still  com- 
mand the  suffrages  of  the  makers  of  velo- 
cipedes. The  exhibits  are  scattered  over 
the  area  (or  arena)  of  the  hall,  in  tho  or- 
chestra, the  balcony-door,  and  in  the  gal- 
lery. The  latter  H  by  far  the  best  place  ; 
and  there  we  found  the  exhibits  of  the 
larger  firms,  with  a  few  exceptions ;  but 
the  balcony-floor  is  something  like  a  maze, 
and  it  will  be  little  wonder  if  many  visitors, 
anxious  to  see  all,  depart  without  inspect- 
ing some  of  the  more  interesting  exhibits. 
In  the  gallery,  then,  the  Surrey  Machinists 
Company  show  samples  of  their  roadsters, 
and  racers  of  their  well-known  patterns, 
which  have  deservedly  won  high  favour, 
and  close  by,  the  Itri'tannia  Company,  of 
Colchester,  appear  with  decided  novel- 
ties for  an  exhibition  of  the  kind, 
in  the  shape  of  samples  of  their  lathes.  They 
show,  amongst  other  lathes,  their  "So.  IS 
screw-cutting,"  which  is  rigged  up  with 
the  slide-rest,  and  is  a  very  taking  tool  for 
amateurs  :  it  appears  so  small  and  compact, 
though  capable  of  doing  a  great  deal  of 
work.  Singer  and  Co.  have  an  extensive 
exhibit  of  bicycles  and  tricycles,  and,  like 
others,  they  show  their  machines  on  both 
sides  of  the  gangway  — u  desirable  arrange- 
ment. Sociables  form  an  important  feature  ; 
but  perhaps  the  exhibit  which  attracts  most 
attention  is  Mr.  Charsley's  velociman,  which 
is  shown  in  its  original  form,  and  also  with 
double  drivers.  The  tandem  sociable  comes 
next,  as  it  is  convertible  into  a  tricycle  for 
one,  and  thus  serves  a  double  purposo — a 
feature  which  has  been  studied  by  other  ex- 
•  ami  Co.  show  a  selection 
[  the  same  remark  applies 
to  other  exhibitors,  for  the  firms  with  estab- 
lished reputations  "cave  not  produced  many 
novelties  or  improvements.  From  a  purely 
point  of  view,  there  is  no  reason 
a  bicycle  made  for  Blank  Blank, 
Eaq.,  of  So-and-so  B.  C,  should  not  be 
exhibited  ;  but,  except  as  a  specimen  of  the 
work  turned  out  by  the  firm  exhibiting  it, 
there  is  also  no  reason  why  it  should  be  at 
the  Albert  Hall.  That  fact  will  explain  our 
reoson  for  passing  over  some  of  the  exhibits, 
though,  if  we  have  unwittingly  omitted  to 
notice  any  novelty  or  imp 
VOU  XXXYL-NO.  988. 


be  glad  to  hear  direct  from  the  exhibitor. 
One  feature  of  the  exhibition,  it  may  be  as 
well  to  mention  at  once,  is  the  appearance 
of  several  racing  tricycles,  or  three-wheelers, 
in  which  the  object  has  been  to  reduce 
weight  as  much  as  possible;  but,  as  the 
regulations  prohibit  the  statement  of 
weight,  uidess  that  has  K  en  verified  by  the 
Stanley  Club,  we  have  only  the  assertions  of 
the  attendants  of  the  stands  as  a  guide. 
Whether  it  is  wise  to  make  such  a  regula- 
tion, and  not  insist  on  weighing  every 
machine  claiming  to  be  exceptionally  light , 
is  a  matter  for  the  Stanley  Club  to  settle  ; 
for,  as  things  are,  those  interested  simply 
ask  the  question  and  get  uu  answer  which 
may  or  may  not  lw  true.  By-and-by, 
the  principal  makers— discovering  how  little 
the  Stanley  Club  does  for  them — will  take 
the  mutter  into  their  own  hands,  and  have 
an  exhibition  on  their  own  account.  Hydes 
and  Wigfull  show  some  thjri-ughly  good 
machines  of  well-known  patterns,  and  Kllis 
and  Co.  are  to  the  fore  with  their  Faciles, 
not  forgetting  the  identical  machine  on 
which  W.  Snook  made  the  memorable  ride 
of  214J  miles  in  24  hours  in  September  last. 
We  noticed  the  Facile  some  time  ago 
(p.  370,  Vol.  XXXI.),  and  H  an  easy-going 
safe  roadster  it  commends  itself  to  all  riders 
of  the  so-called  "timid"  (we  should  say 
prudent)  school  ;  for  as  Mr.  Snook  has 
shown,  it  is  capable  of  doing  quick  work, 
and  is  practically  as  safe  as  any  bicycle 
can  possibly  be.  For  the  benefit  of  those 
who  do  not  know  it,  we  may  say  that  the 
cranks  are  worked  by  levers  pivoted  to  ex- 
tensions of  the  fork,  and  that  while  the  action 
is  simply  up  and  down,  the  feet  are  within 
reach  of  the  ground,  so  that  there  iB  little 
fear  of  a  tumble  Mr.  Andrews  is  to  the 
fore  with  some  excellent  sj*  < -miens  of  his 
machines,  notable  for  tbeir  remurkable  light- 
ness, while  his  improvements  are  found  in 
not  a  few  of  the  other  exhibits.  Hillmau, 
Herbert,  and  Cooper  have  a  splendid  show 
of  machines  of  their  make,  including  some 
youths'  and  children's  bicycles  ;  while  the 
Coventry  Machinists'  Conipimy  follow  suit 
with  their  well-known  machines;  but  also 
exhibit  some  novelties  in  the  shape  of  a 
racing  tricycle,  4<!in.,  weighing  4»iib.,  and 
acouploof  "Coolio"  tricycle*,  as  they  are 
called,  in  which  the  passenger  sits  in  the 
front,  and  is  propelled  by  a  native  "  athlete." 
One  of  these  is  for  the  King  of  Siam,  and 
has  accommodation  for  two  passengers,  with 
one  coolie  to  drive — tho  action  being  placed 
behind.  These  machines  are  suited  for 
work  in  India  and  tropical  countries 
where  labour  is  cheap,  and  exercise 
of  the  tricycling  kind  not  altogether 
advisable  for  Europeans.  Bayliss,  Thomas, 
and  Co.  have  a  representative  collection  of 
their  well-known  machines,  and  a  decided 
novelty  in  tho  shape  of  u  lady's  tricycle,  in 
which  the  dress  is  entirely  covered  by  a 
light  case  (called  the  Beatrice  Shield),  the 
doors  of  which  open  out  in  front  like  those 
of  a  Hansom  cab.  They  also  show  a  hand- 
lever  Excelsior,  for  use  bv  jiersons  who  are 
weak  or  deformed  in  the  legs.  The  Bicycle 
and  Tricycle  8npply  Association  show  the 
"  Matchless  "  bicycle,  in  which  vibration  is 
reduced  to  a  minimum  by  the  use  of  india- 
rubber — the  handles,  fork,  bearings,  and 
all  parts  capable  of  conveying  a  shake  to  tho 
rider  being  clothed  with  rubber.  Contrary 
to  expectation,  it  is  found  that  the  rubber 
where  it  is  subjected  to  friction  is  not  worn 
so  much  as  would  bo  expected,  and  as  oil  is 
carefully  excluded,  this  machine  is  highly 
appreciated  by  many  riders,  as  the  vibra- 
tion, if  not  entirely  absorbed  by  the  rubber, 
is  materially  lessened.  This  association  also 
exhibit  specimens  of  the  omnicycle,  a 
machine  which  dispenses  with  a  crank 
by  using  a  set  of  combination  levers, 
and  which,  it  is  said,  can  be  propelled 
up  the  steepest  hill  with  com]>aiativo  ease. 
8tarley  Bros,  have  a  good  show  of  their 


and  a  full  size  model  of  the  balance 
gear  or  differential  gear,  or  whatever  it  may 
be  called,  which  other  makers  have  utilised 
or  copied,  in  their  endeavours  to  obtain 
double-driving  for  tricycles  without  the  de- 
fects of  the  double  gear,  pure  and  simple. 
The  Royal  Machine  Manufacturing  Company 
show  a  modification  of  this  plan,  in  which 
the  pinion  and  gear  wheels  are  placed  in  u 
box.  and  a  shaft  at  tho  back  connects  the 
two  drivers  by  means  of  mortise  wheels; 
the  St.  George's  Foundry  Company  show 
the  same  principle,  carried  out  in  a  different 
manner  by  means  of  a  ball  chain.  All  these 
devices  are  in  genious,  but  it  may  be  doubted 
whether  the  game  is  worth  the  candle 
Double-driving  is  no  doubt  an  advantage, 
but  as  it  can  only  l>e  attained  by  a 
complication  of  parts,  there  is  always 
the  additional  friction  and  tho  extra 
wear  and  tear.  The  last-named  Company 
also  show  improved  forms  of  the  liapid 
tricycle,  in  which  the  gearing  is  altered  by 
a  simple  movement  o."  a  lever;  but  effective 
as  these  are,  they  add  to  the  weight  of  the 
machine,  and  as  dust  can  easily  reach  tho 
gearing,  there  most  be  scrupulous  cleaning, 
or  rapid  wear  will  result.  Amongst  the 
"  sociable  "  class  there  is  a  tendency  to 
adopt  the  tandem  style;  but  without  the 
balanced  gear  these  machines  aro  rather 
risky.  Some  aro  arranged  for  each  rider  to 
drive  a  separate  wheel ;  then,  as  tho  power 
applied  is  almost  sure  to  be  different,  there 
is  a  tendency  in  the  machine  to  swerve  to 
one  side  ;  and  if  the  arrangements  are  such 
that  both  drive  one  axle,  it  is  obvious  that 
the  weakest  rider  does  little  to  propel  the 
machine  -hence  the  balance  gear  is  coming 
into  favour  for  sociables.  Somo  exhibitors, 
too,  show  tricycles  running  on  two  tracks, 
the  steering-wheel  being  in  line  with  one  of 
the  drivers,  and  they  claim  that  there  is 
free  exit  from  the  machine  in  the  event 
of  a  "spill";  but,  unfortunately,  the 
placing  of  the  steering-wheel  to  one 
side  is  likely  to  cause  a  spill,  which 
might  bo  avoided  with  an  ordinary  front 
or  rear  steercr.  Budge  and  Co.  show 
8{>eciinens  of  their  standard  machines,  with 
a  novelty  in  the  shape  of  the  tangen 
made  for  F.  Moore,  the  "  , 


racer, 


uipion. 
taken  I 


In  this 


the  spokes 


through  the  hub  and  bent  buck  to 
the  rim,  where  they  aro  secured— a  revival, 
wo  think,  of  an  old  idea.  Tins  machine  (u 
Win.)  is  said  to  weigh  2 lib.  The  same  firm 
show  specimens  of  the  Coventry  Rotary, 
which,  one  of  the'  earliest,  still  holds  i'.s 
place,  and  is  not  unlikely  to  obtain  premier 
position,  now  that  the  gear  has  been  placed 
in  tho  centre  of  tho  machine,  and  it  lends 
itself  so  readily  to  the  formation  of  a  "con- 
vertible." In  the  tricycle  form  this  machine 
leaves  little  to  be  desired,  for  the  big  wheel 
acts  as  a  powerful  driver,  and  the  two  small 
wheels  being  c  nnectcd  together,  with  the 
weight  fairly  distributed,  afford  ample 
moans  of  steering,  while  one  can  easily  get 
off  in  the  event  of  danger  ahead.  As 
regards  the  matter  of  rapid  exit,  Mr. 
Moore  shows  a  novelty  in  the  shape  of 
a  front-steered  tricyele,  called  the  "  Orbi- ' 
cycle,"  because  the  driving  and  balance, 
gear  is  concealed  within  an  orb  in 
the  centre  of  the  axle-tube.  This  "orb" 
is  connected  by  a  tube  to  tne  front  wheel, 
near  which  is  another  orb  containing  the 
driving-gear  on  tho  pedal-shaft.  There  is 
nothing  in  front  of  the  rider  but  the  wheel 
and  the  cranks,  tho  frame  being  simply 
a  T,  with  the  vertical  limb  inclined.  The 
gear  being  completely  inclosed,  is  pro- 
tested from  dust,  and  also  from  contact  with 
the  dress.  By  reversing  the  scat-rod  {of  the 
How  common  ~l-type)  the  machine  can  be 
converted  into  a  rear-stcerer  of  the  Humbcr 
pattern.  The  "  Ideal "  cycle,  which  we 
illustrated  on  p.  451,  is  shown  in  two 
machines,  both  of  which  give  evidence  of 
•  ;  and  in  the  same- 
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room  or  dcpurtmeut  of  fh 
National  Bicycle  Co.  show, 
exhibits,  a  "  Hansom  Sociable 
named,    apparently,  because 


"  mazo  "  tbo 
amongst  other 
Tricycle,'"  bo 
front 


the 


is'  protected  by 
It    is    ou  the 
one- 


seat  (for  the  lady) 
i  sort  of  canopy, 
tandem  plan,  each  rider  driving 
wheel.  W.  Keen  and  Co.  show 
chines  fitted  with  Kinnaird's  patent  Iflrver 
action,  tke  advantages  of  which  it  is  difficult 
to  discover.  In  the  Facile  and  the  'Xtra- 
ordinary  there  ia  uii  object  in  connecting  the 
pedals  to  the  crank  by  a  link,  but  the  Kin- 
naird  simply  introduces  unotber  link  without 
any  corresponding  advantage.  Another 
novelty  of  doubtful  advantage  is  the  Patent 
Crypto  -  dynamic  two -speed  gearing  of 
Matsry.  Shaw  usid  Sydenham,  which  is  n 
method  of  adapting  what  is  commonly 
known  as  power- gearing  to  a  bicycle.  The 
additional  weight  is  about  10lb.,  and  with 
that,  and  the  disadvantage  inherent  to  i.'.l 
gearing,  the  bicyclist  will  Ik-  able  to  1 
a  Mir.,  wheel,  say,  down  to  <ilin.,  as  the 
patent  gearing  gives  power  of  1  •&>.  The 
change  is  effected  instantaneously,  so  that 
a  bicyclist,  ou  approaching  a  hill,  can 
pnt  the  gear  into  action,  and  exert  a  little 
extra  pressure  to  eosupensute  for  th" 
friction.  In  the  centre  of  the  area  Hoy  has 
an  exhibit  of  machines  and  all  the  accessories 
of  a  cycling  outfit,  with  a  Swiss  chalet 
having  measured  duors  to  test  the  ability  of 
the  tricycles  to  isiss  within  given  dimen- 
sions. The  '•home-trainers"  will  uttract 
rami!  attention,  now  that  it  is  knows  they 
aro  patronised  by  Dr.  Richardson.  They 
consist  of  a  strong  heavy  pedestal,  carrying 
a  saddle,  and  luivinga  disc  driven  by  pedals, 
the  tension  of  which  can  be  regulated  by  a 
stsap  to  imitate  the  resistance  of  the  road  to 
the  cycle.  A  counter  and  a  bell  show  nr.d 
indicate  the  "distance"  traversed  May- 
nard,  Harris,  and  Co.  exhibit  specimens  of 
the  Devon  Tricycle,  and  J.  Devey  and  Co. 
have  a  good  sek-uti»u  of  machines  notable 
for  their  low  price.  A  comparison  of  prices 
does  not  come  within  our  province,  but  we 
may  be  allowed  to  suggest  that  some 
machines  are  very  dear.  The  South  London 
Machinists'  Co.,  besides  their  well-known 
machines,  show  u  front-steered  double- 
driving  tricycle,  with  balanced  gear,  a 
feature  which  many  imikers  are  adopting 
because  the  box  containing  the  gear  offers 
facilities  for  the  application  of  a  band  brake. 
We  must  not  omit  to  mention  that  Mr. 
Down,  as  usual,  has  a  fine  show  of  ball 
lieirings  asid  fittings  generally,  wlsich  will 
attract  the  attention  of  amateur  mechanics 
who  issake  their  own  machines.  The  show 
contains  more  than  COO  machines,  and  the 
preponderance  of  tricycles  indicates  that 
makers  are  endeavouring  to  supply  a  de- 
mand which  is  steadily  growing,  for  then; 
.  in  be  little  doubt  that  before  long  the 
number  of  tricycles  and  sociables  iu  use  will 
exceed  that  of  two- wheelers. 


THE  ELECTRIC  LIGHT  IN  A  FRENCH 
WORKSHOP. 

THE  electric  installation  at  the  railway 
works  of  Saint  Denis  is  pronounced  by 
y.'f  Afafutv  one  of  tho  best  examples  that  I 
could  be  cited  of  the  great  variety  of  appli- 
cations of  winch  electricity  is  susceptible, 
and  the  numerous  services  it  may  render  j 
when  judiciously  employed. 

The  workshop  and  sheds  of  Saint  Denis 
aro  exclusively  at  least  in  the  part  lit  clec-  I 
trie-ally— devoted  to  the  construction  of  rail- 
way carriages.  The  numerous  machine  tools 
used  in  this  manufacture  are  driven  by  a 
steam-engine  of  GO-horse  power,  of  which 
there  is  always,  at  least.  10  available  (other- 
wise) during  the  whole  time  of  work,  but 
the  nature  of  the  work  docs  not  allow  of 
taking  more  than  10  isi  a  permanent  way 
at  assy  moment  ;  and  yet  tlsia  available 
foicc  would  bo    insufficient  for  lighting 


the  workshops,  which  is  effected  with  10 
arc-lumps  of  tho  Weston  system,  and  24 
Maxim  incandescent  lamps  ;  representing, 
when  the  whole  is  in  operation,  a  work  of 
li  to  Hi  horse-power.  This  difficulty  has 
been  got  over  by  the  use  of  accumulators  in 
the  following  way  :— The  dynamo  electric 
machine  which,  in  the  evening,  feeds 
the  Weston  lamps,  serves  by  day  to  charge 
the  accumulators,  which,  in  the  evening  are 
discharged  through  the  incandescent  lamps. 
Thus,  the  available  work  of  the  engine  is 
utilised  throughout  the  day,  and  a  single 
dyisassio-maelnne  suffices  to  insure  the  total 
lighting  service,  which  is  thus  established 
under  the  best  economical  conditiosis. 

The  machine  employed  in  this  installation 
is  a  continuous-current  dynamo  of  the 
Weston  system,  with  inductors  in  circuit. 
It  furnishes,  with  a  velocity  of  '.HHI  revolu- 
l  ins  is,  un  electro-motive  force  of  about  2M 
volts,  and  a  current  of  20  amperes,  capable 
of  supplying  10  Weston  lamps  in  current. 
These  lam|>s.  similar  in  principle  to  those  of 
the  Brush  system,  are  characterised  by  the 
feiituro.  prominently  broughtout  by  the  recent 
Electric  Exhibition  Committer,  that  they 
act  with  a  very  sinull  arc,  a  small  electro- 
motive force,  and  a  comparatively  intense 
current ;  since  2 j0  volts  in  the  machine  is 
sufficient  to  feed  10  lamps  in  circuit,  which 
is  less  than  2  j  effective  volts  per  lamp. 

By  day.  the  machine-current  is  sent  into 
so  accumulators  with  goffered  plates  of  the 
Kalsath  system,  arranged  in  two  series  of  10 
elements  each.  A  two-diroction  commutator 
allows  of  changing  the  course  of  the  current 
at  will,  to  the  Weston  lamps,  or  to  the 
accumulators.  The  arrangement  of  tho 
machine  requires,  in  this  latter  0MB,  some 
siseeial  precautions.  It  has  been  stated  that 
the  inductors  of  the  machine  wen;  placed  in 
the  same  circuit.  It  results  from  this  that 
if  the  machine  were  directly  shunted  to  the 
accumulators,  at  the  moment  of  charg- 
ing, the  current  of  these  accumulators 
would  reverse  tho  excitation,  and,  con- 
sequently, the  current  produced  by 
the  machine,  and  the  effect  of  this  would  lie 
to  quickly  empty  the  accumulators,  instead 
of  tilling  them,  and  perhaps  they  would  be 
damaged.  The  following  method  to  obviate 
this  is  adopted  :  The  circuit  of  the  machine 
is  first  closed  through  a  resistance  of  suit- 
able length  for  a  few  minutes,  and  the 
machine  is  then  gradually  excited  to  its 
normal  power,  the  polarity  corresponding 
to  the  remanent  magnetism  of  the  inductors 
being  preserved.  When  this  resistance  is 
suppressed,  the  current  sent  into  the  accu- 
mulators is  produced  in  the  direction  which 
suits  their  .charge.  If,  from  any  cause,  tho 
slowing  of  the  machine,  the  electro- 

motive force  of  the  machine  tended  to 
become  inferior  to  the  inverse  electromotive 
force  of  tho  accumulators,  an  automatic 
break  in  the  circuit  would  cut  the  com- 
munication between  the  accumulators  and 
tho  machine  before  the  direction  of  the 
current  was  n-versed;  and  any  accident 
would  thus  l>e  avoided. 

The  machine  having  an  electromotive  force 
too  great  to  chargo  the  accumulators,  it  has 
lieen  necessary  to  introduce  a  certain  resist- 
ance into  the  circuit  of  charge,  so  as  not  to 
fatigue  and  heat;  it  (this  is  a  waste  of  force, 
Lit  Xatiirr  remarks,  which  might  bo  avoided 
by  variation  of  the  number  and  grouping 
of  the  accusuulutors). 

At  pif  sent  the  charging  of  the  accumula- 
tors takes  only  four  hours  a  day,  and  is 
produced  by  n  current  of  20  to  22  amperes, 
or  10  to  11  amperes  per  series. 

The  discharge  is  effected    through  24 

vation  with  ti.e  two  series  of  accumulators. 
The  current  furnished  is,  on  an  average, 
shant  to  amperes;  that  is  to  say,  about 
double  the  current  of  charge;  but  the  dura- 
tion of  uction  docs  not  exceed  an  hour  and  a 
quarter  to  an  hour  and  a  half. 


As  the  discharge  of  the  accumulators  is 
not  constant,  and  the  flow  gradually 
weakens,  this  flow  is  regulated  by  hand,  by- 
introducing  iuto  the  discharge  circuit 
gradually  decreasing  resistances,  which 
admit  of  keeping  tho  lamps  in  their  normal 
state  during  the  whole  hour  of  lighting. 
These  resistances  consist  of  bare  iron  win', 
wound  in  the  form  of  spiral  springs,  and 
connected  with  tho  successive  keys  of  a 
round  commutator,  with  14  directions, 
worked  with  a  handle.  "Tho  employment 
of  these  resistances,  again,  is  not  very 
economical,  and  it  would  be  possible  to 
obviate  this  fresh  waste  by  using  a  larger 
number  of  accumulators  grouped  in  a  dif- 
ferent manner ;  but  it  must  not  be  left  out 
of  sight,  that  in  the  case  under  consideration 
tho  economy  of  force  is  only  a  secondary 
consideration,  since  this  available  forcp  of 
the  machine  is  of  very  smdl  cost  turn- 
jiaratively. .  It  would  be  easy  to  obtain  a 
better  utilisation  by  increasing  the  number 
of  lamps  and  accumulators.  In  this  par- 
ticular case,  Mr.  Churles  Farquhar,  the 
engineer  of  M.  de  Kahath,  who  has 
directed  tho  installation,  has  sought  sim- 
plicity above  all.  and,  we  must  suy,  he  has 
fully  succeeded." 

It  remains  to  speak  of  the  ingenious  ar- 
rangement devised  by  Mr.  Farquhar.  to 
meet  the  special  exigencies  of  illumination 
of  the  large  workshop  in  which  the  incan- 
descent lamps  aro  placed.  This  place  is 
devoted  exclusively  to  drying  and  painting 
of  the  carriage  s,  which  are  placed  on  tho  ruds 
in  parallel  lines.  The  pniits  where  the  light 
is  necessary  vary  Continually  with  the  degree 
of  advancement  of  each  carriage,  and  the 
nature  of  the  work  to  bo  done.  Thus  there 
was  need  of  movaik,  though  suspended, 
hunps,  without  a  quantity  of  hanging  wires, 
which  woidd  have  been  a  hindrance  and 
trouble,  and  would  have  got  into  confusion 
through  the  carelessness  of  workmen.  The 
difficulty  has  been  surmounted  thus :  Be- 
tween each  ninge  of  carriages  are  stretched 
(parallel  with  each  other  and  tho  mils), 
about  lfift.  above  tho  ground,  two  bare 
copper  wires  connected  with  the  two  poles 
of  the  accumulators.  The  win'  aro  about  a 
foot  apart.  Tho  incandescent  lamps  are 
each  fixed  to  tho  end  of  a  hollow  rigid  roil 
about  10ft.  long;  within  this  rod  are  two 
insulated  wires,  which  communicate  with  the 
binding  screws  of  the  lamp,  and  with  two 
horizontal  arms  at  the  top,  tho  whole  pre- 
senting the  aspect  of  a  long  T.  These  two 
horizontal  urtus  rest  on  the  two  stretched 
copper  -wires,  and  bring  the  current  to  the 
lamp- wires.  By  this  arrangement,  which  is 
likely  to  be  often  imitated,  the  lumps  can  be 
easily  shifted  in  position  by  pushing  with 
a  rod,  making  the  top  of  the  I-pioce  slide 
along  on  tho  stretched  wires.  So  insure 
good  contact,  it  is  sufficient  to  rub  the  con- 
ducting wires  once  a  month  with  n  piece  of 
omery-paper  fixed  on  the  end  of  a  rod 

In  this  way  the  light  eon  be  brought  to 
the  points  where  it  is  specially  required, 
other  points  being  left  in  comparative  dark- 
ness. 


AYRTON  AND  PERRY'S  ELECTRIC 
METER. 

TTXDKR  tho  rather  lonir  title  of  "  Contri. 

"  Keiristcring  tho  Amount  of 
ictrieally  to  any  part  of  an 


and  Perry  ha 


y_J  vances  for 
Work    given  Kl 

Klectric  Circuit  in  a  given  time,"  Profs.  Avrton 
imsl  letters  sutent  for  the 
invention  of  an  instrument  which  show*  by 
pointers  on  dials  tho  total  amount  of  energy 
which  has  passed  electrically  into  a  circuit.  It 
consists  of  a  small  machine  shaped  likw  a  dynamo, 
the  movable  field- magnet  of  which  is  wound  with 
moderati  ly  thick  wire.  The  lined  armatures  »re 
wound  with  .n  wire  whose  resistanc  e  miy  be  more 
than  two  hundred  ohms  ;  or,  ajrnin.  the  moving 
part  may  have  u  considerable  resistance,  and  the 
fixed  mav  have  the  smaller  resistance.  Tho  cere* 
in  both  cases  may  bo  of  very  soft  iron,  or  other 
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magnetic  matter,  or  they  may  be  of  non-magnetic 
matter,  so  th.it  they  cannot  become  permanently 
magnetic or  of  electrically  non-conducting  matter. 
Tho  ends  of  the  bobbin  of  high  resistance  are 
connected  with  the  extremities  of  the  pirtion  of 
on  electric  circuit  whose  supply  of  energy  it  is 
desired  to  measure;  the  main  current,  or  any 
fractioaal  portion  of  the  main  current,  being 
allowed  to  piss  through  tho  coils  of  smaller 
resistance.  It  is  will  known  that  tho  averago 
force  acting  between  the  movablo  and  tixod  parts 
is  proportional  to  the  product  of  the  current* 
flowing  in  them,  and  this  is  evidently  proportional 
to  tho  horse-power  whieh  is  being  expended  in 
the  main  circuit :  hence  the  horse-power  so  ex- 
pended, multiplied  by  tho  velocity  with  which  thu 
movable  part  is  made  to  rotate,  is  proportional  to 
tho  mechuuc.il  power  given  out  by  tho  motor. 
If  now  the  only  work  done  by  tho  motor  is  done 
in  overcoming  fluid  friction,  or  in  causing  magnets 
to  revolve  in  front  of  metallic  plates,  such  as 
copper,  or,  as  in  Arago's  disc  experiments,  in  all 
these  cases  tho  forces  resisting  motion  arc  propor- 
tional to  the  velocity,  and  it  is  obvious  that  the 
number  of  revolutions  made  by  tho  motor  in  any 
time  is  proportional  t<>  tho  electrical  energy  given 
to  tho  circuit  in  Unit  time.  The  only  work  there- 
fore done  by  the  motor  is  tho  moving  of  vuncs  in 
the  liquid,  or  in  the  relative  motion  of  magnets 
and  conductors,  with  the  exception  of  the  small 
amount  of  work  necessarily  done  in  overcoming 
the  friction  at  tho  bearings  of  tho  machine,  and 
in  moving  tho  recording  apparatus.  The  num- 
ber of  revolutions  made  by  tho  motor  in  any  time 
is  determined  in  much  the  same  wav  us  that 
employed  in  gas  or  water  meters,  and  the  electric 
energy  given  to  a  house  or  machino,  or  a  lamp, 
during  any  period  of  time,  is  represented  by  tho 
difference  of  tho  rending*  of  the  instrument  at  the 
beginning  and  end  of  tho  time  in  question,  just 
as  in  a  gas  or  water-meter,  the  quantity  of  gas  or 
the  quantity  of  water  is  measured.  Steel  or  cast 
iron  must  not  be  used  either  in  the  armature  or 
6xed  parts  of  the  machine,  and,  indeed,  it  is  pro- 
bably preferable  not  to  use  in  the  moving  part 
any  metallic  core,  as  tho  induction  currents  givo 
rise  to  prejudicial  resistance.  In  sumo  of  the 
instruments  the  armature  mils  have  non-conduct- 
ing cores.  The dis'inguishingcharactcristicof  tho 
machine  is  that  when  it  moves  under  tho  action 
of  electricity,  the  average  forces  causing  motion 
are  proportional  to  the  product  of  the  curretita 
flowing  in  tho  fixed  and  movable  parts,  one  of 
these  currents  Iming  proportional  to  tho  whole 
or  a  fractional  part  of  the  electromotive  force  in 
tho  main  circuit,  and  the  other  being  tho  whole 
or  a  fractional  part  of  the  main  current.  The 
arrangement  made  for  resisting  motion  may  be 
any  one  in  which  the  resistance  is  proportional  to 
the  speed,  so  that  the  mechanical  power  wasted  is 
proportional  to  the  square  of  the  speed.  Some 
constant  frictional  resistance  will  necessarily  bo 
t,  but  it  is  reduced  as  much  as  possible,  and 
correction  for  it  is  nuide  by  adding  to  the 
reading  a  certain  number  multiplied  by  tho  timo 
which  has  elapsed. 

Another  method  employed   to  register  the 
energy  given  electrically  to  any  circuit  is  of  the 
to  i*  tit?  1*1114.1 tltn 


i  of  an  addition  to  a  pendulum  or  balance, 
or  other  regulator  of  a  dock  or  watch.  On 
such  vibrating  regulator  Profs.  Ayrton  and 
Perry  place  a  coil  of  wire,  and  in  the  neighbour- 
hood, perfectly  fixed  in  position,  is  another 
coil  of  wire.  ( >no  of  these  coiln  has  great 
resistance,  and  connects  tho  two  extremities  of 
the  part  of  the  circuit  about  which  it  is  wished 
to  have  u  record,  so  that  the  current  flowing  in 
it  is  proportional  to  the  difference  of  potential. 
Through  tho  other  coil  passes  the  whole  or  any 
fractional  ]«irt  of  th<:  main  current.  Those  coifs 
are  so  placed  that  the  attractions  or  ropululsions 
between  would,  in  the  absence  of  gravity  or  of  tho 
force*  of  springs,  cause  a  very  slow  vibration  of 
the  regulator  if  displaced  fiom  the  moan 
position.  Tha  effect  of  their  being  added  to 
the  ordinary  forces  is  to  slightly  quicken  or 
shorten  the  time  of  vibration  of  the  regulator. 
If  this  shortening  or  quickening  is  a  small  frac- 
tion of  the  whole  timo  of  vibration,  they  have 
proved  that  the  loss  or  gain  of  the  time-keeper 
from  what  tho  recorded  time  would  be,  if  there 
were  no  electric  currents,  is  proportional  to  the 
total  energy  given  to  tho  circuit  in  any  time.  If, 
however,  the  shortening  or  quickening  of  time 
of  vibration  is  large  compared  with  tho  whole 
time  of  vibration  the  loss  or  gain  of  the  time- 
is  no  longer  proportional  to  the  total 
Profs.  Ayrton  and  Perry  are  aware  that 
jtors,  as  well  as  docks,  have  been  em- 


ployed to  measure  the  quantity  of  electricity  that 
has  passed  in  a  cireuit,  but  a  knowledge  of  the 
quantity  of  electricity  that  has  passed  gives  no 
indication  of  the  wort  the  electricity  has  done; 
their  instruments  arc  not  designed  to  record  the 
quantity  of  c  lectrieity  that  has  passed,  but  instead, 
the  electric  energy  previously  (riven  to  a  circ  uit — 
that  i«,  tie  v  record  the  time-integial  of  current 
into  dectromutivo  force. 


which  is  done  as  follows,  namely  :— by  lowering 
anything  to  cause  heat,  so  as  to  rarefy  tie  air.  or 
by' blowing  air  from  a  foul-air  blowing-m  * 
as  shown  at  Fig.  M>1,  or  by  the  use  of  a  | 
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IMPROVED  WATER-GAUGE. 

AN  improved  water-gauge,  for  use  on  boiler* 
and  other  vessels,  has  been  recen 1 1  y  patent*- 1 
in  this  country  on  behalf  of  Mr.  L,  SI.  Fleet, of  I 
Hoston,  Mass.  The  object  of  tho  invention  is 
to  render  the  height  of  the  water  apparent  at  a 
glance.  The  construction  will  be  readily  under- 
stood from  the  annexed  engraving.  The  tube  i> 
of  glass  of  liny  suitable  dimensions.  One  half  ci 
the  exterior  surface  being  ground  to  form  a  bin  K  - 
ground  f^r  enabling  the  column  of  water  in  lac 
gauge  to  be  seen  to  better  advantage,  or  more 
distinctly,  than  with  the  ordinary  tulies.  The 
tube  is  provided  with  a  hollow  bull  or  flout,  prefer- 
ably composed  of  coloured  glass,  and  pear-shaped; 
the'float  may,  however,  if  preferred,  bo  round,  or 
mav  be  composed  of  other  material  th  in  prliis.*, 
and  have  two  bulbs,  tho  object  of  the  float  being 


to  enable  tho  height  of  the  water  in  the  tube  to 
be  instantly  ascertained,  even  at  a  considerable 
distance  from  the  gauge. 

The  guards  at  the  ends  of  the  tube's  are  com- 
posed of  thin  sheet -metal,  and  provided  with  in- 
wardly projec  ting  flanges  or  lingers,  for  prevent- 
ing the  flo  it  from  pissing  out  of  the  tube  into  the 
fittings  of  the  gauge  when  the  wate  r  is  very  high 
or  very  low.  The  body  of  the  guard  is  bent  to 
such  a  curve  Literally,  that  when  it  is  inserted  in 
tho  tube  it  will  be  sustained  in  ]>«sition  by  the 
''spring"  or  expansive  action  against  the  inner 
surface  of  tho  tube,  tho  projecting  flange  or 
finger  striking  the  float  and  preventing  it  from 
posting  through  tho  guard.  When  a  double 
float  is  uned  it  should  be  so  constructed  and 
weighted  as  to  bring  the  water  line  to  the  neck 
or  narrow  part  of  the  float,  tho  upper  bulb  being 
entirely  out  of  the  water,  thus  effec  tually  serving 
the  purposes  of  a  signal.  It  will  be  obvious  that 
the  tube,  having  one  half  of  its  surface  ground 
longitudinally,  may  be  used  without  the  float  or 
guards  if 


PRACTICAL  NOTES  ON  PLUMBING  — 
LIX.* 

By  P.  J.  Dav:es,  H.M.A.S.P.,  Ac. 
{Continued  from  pagt  J 16.) 

NOW  should  you  have  to  uncover  tho  well,  do 
not  rush*  headlong  into  your  grave  by 
descending  into  a  space  filled  with* carbonic  acid, 
n  gas  which  cannot  support  life,  nor  can  it  he 
seen,  bat  it  will  smother  the  strongest  animal  in 
the  world.  Always  lower  a  lighted  candle  before 
you  descend  into  any  well  ;  if  the  candle  wilJ 
burn,  you  ore  safe;  if  not,  Ho  not,  upon  t»ig  eon- 
■isIsjWBs),  venture  down  until  this  deadly  and 
trcadierous  enemy  is  driven  out  or  cleared  away, 


hot  water,  or  blacksmith's  portable  forge,  or  ic, 
blow  down  a  lot  of  iron,  indU-rubber,  or  othet 
pipes,  and  which  must  roach  down  to  the  water, 
or  nearly.  Sometimes  the  rising  mains  (not 
having  tail  or  chamber-valves)  are  made  use  of 
for  this  pumping  down  fresh  air.  This  is  done 
by  fixing  a  hall  stop-cock  upon  tho  main  pip) 
near  tho  barrel,  with  a  pipe  leading  to  tho  sur- 
face  of  the  water  in  the  well.  Such  ball-cocks 
are  best  worked  with  rods  reaching  from  top  to 
bottom.  Of  course,  by  attaching  a  rubber  hose: 
on  the  outlet  of  the  main,  and  by  pumping  air 
down  the  main  in  large  quantities,  the  foul 
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air  will  soon  mingle  with  thy  fresh  air  arid  rise  1<. 
the  surface,  when  the  candle  will  burn.  It  may 
bo  asked,  How  am  1  to  get  down  a  well  ?  You 
should  be  let  down  by  the  aid  of  a  windlass,  and 
wound  up  upon  a  rop>  Bu.h  as  shown  at  hoik 
Fig.  302. 

Two  men  tike  the  windlass,  one  on  each  side. 
The  other  handle  is  not  shown  on  the  wheel,  but 
that  dues  not  signify.  Sit  across  tbo  sajiolk  » sti. 
the  rope  between  your  legs,  and  at  first,  until 
you  arc  used  to  tho  work,  with  a  piece  of  .tt-ii 
cord  over  the  right  shoulder  round  the  rop>  and 
under  the  left  armpit,  and  away  you  go  grandly 
to  tho  bottom  stage.  If  you  have  never  been  lot 
down  before,  you  will  have  soiii->  very  peculiar 
feelings  as  you  descend,  and  will  lie  full  of  won- 
derment as  to  whether  the  brickwork  is  safe,  are 
the  stages  safe?  and  will  anything  fall: 
It  is  ■  way  down!  Suppose  that  the  rop' 
should  break,  or  those  on  the  top  should  acci- 
dentally let  go  tho  winches  !  Then  you 
wonder  if  there  is  any  foul  air  in  the  well. 
AH  this  is  running  through  vour  mind  as  you 
first  go  down.  Shall  I  fall  off ':  Then,  if  a  very 
deep  well,  you  may  soo  that  the  brickwork  is 
winding,  and  tho  chances  arc,  that  you  will  say 
to  yourself.  "This  is  nota  safe  well."  Perhaps  there 
are  u  few  bricks  out  in  places,  or  that  you  may 
bo  in  a  dangerous  well ;  then  you  will,  "from  the 
lirit  moment  of  your  descent,  wish  yourself  on 
top  aiMin.  All  this  will  pen  through  your  mind, 
and  this  is  the  very  thing,  if  you  are  in  safe  and 
trust  y  men's  hands,  that  you  muni  forget,  for  it 
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only  makes  you  more  nervous,  and  under  the  in- 
fluence of  such  wretched  feeliiiirs,  men  hove  been 
known  to  taint  and  (.ill  off,  u«  though  foul  air 
was  in  the  well.  A  plumber  has  no  right  to  inter 
a  well  if  he  has  an  idea  that  he  cannot  stand  the 
first  horrors  of  well-work,  more  especially  if  it 
V'  a  dangerous  well.  For  example,  sometimes 
you  will  have  to  defend  ''Oft.  or  luoft.,  and  then 
walk  along  a  heading  perhjips  GOft.  or  100ft., 
then  go  down  another  well,  which  in  another 
40ft  or  100ft.  devp.    These  a: e  the  wells  wherein 


II 

If 

ciFc 


sphere  for  assistance,  ami  which  U  hindered  by 
its  passing  through  the  different  strata  of  tho 
earth  before  it  can  get  to  the  water  noar  the 
blast-holes,  and  to  which  to  a  gr-  «t  extent  the 
tube  well  owes  its  source  of  supply. 

(  To  he  COHltHHfrf.) 


PHOTO-MICROGRAPHY. 

By  T.  C.  Wnrre,  M.B.C.8.- 

I  AM  glad  to  see  by  the  photographic  journals 
\_  tliat  many  in  the'  provinces  un-l  abroad  are 
awakening  to  the  interest  attached  to  this  proems, 
and  much  grssl  wdl  result.  I  must,  however,  proceed 
to  the  subject  of  this  evening's  demonstration.  The 
method  most  g>  ot-mllv  practised  and  recommended 
is  that  the  micros,  i  being  placed  in  a  horizontal 
position,  its  tube  should  be  attached  by  ablarkeneil 
tulie  nr  a  con-  to  the  front  of  a  jtholograjibic 
camera,  the  lens  of  which  has  Wii  removed.  INow, 
I  Hud  these  difficulties  arise.  It  is  not  everyone 
who  has  got  a  camera,  ami  they  may  not  feel  dxsptned 
to  go  to  the  expense  of  prociu  lug  oue,  while  all  the 
members  of  this  Club  pow-»ss  microscopical  objec- 
tives ;  but,  further,  if  they  have  a  camera,  it  is  not 
an  cosy  matter  f-.  see  the  fine  details  of  a  subject 
through  the  ordinary  ground  focussing  glass.  Again, 
unless  the  camera  and  microscope  are  securely  fas- 
tened down  to  a  base-board,  there  is  a  teudeucy  to 
unsteadiness  which  is  irritating  in  the  extreme  ;and 
f uthTinorc,  this  usual  plan  does  not  offer  any  ad- 
vantage* over  that  I  wish  to  introduce  to  your 
notice  this  ev,  niug.  In  the  apparatus  before  you, 
md  which  I  hive  found  so  couvenieut,  it  is  not 
necessary  to  I.  n.  e.ther  a  camera' or  a  microscope, 
and  is  so  simple  that  it  can  be  adopted  by  the 
youngest  menu-  r  'if  the  Club;  but  even  with  this, 
difficulties  will  arise  which  are  altogether  apart 
from  the  apparatus .  for  instance,  objects  differ  m 


lantern  projects  the  image  on  a  screen  to  the  left  of 
the  operator. 

The  screen  consists  of  a  heavy  piece  of  wood 
having  a  groove  formed  in  it,  and  carrying  another 
block  upon  which  the  sciecu  is  held.  Tne scres-n 
which  receives  the  image  may  be  made  of  sui 
oblong  piece  of  glass  either  4  Jin.  by  3]in.t  called 
by  photogra]>hers  a  quarter-plate,  or  by_  a 
plate  ,'i  by  I,  aeordmg  to  the  amplificatioo 
you  intend  to  employ  or  the  nature  of  Use 
object  may  indicate,  or.  if  Lsutern  slides  are  de- 
sired, on  a* square  iljiu.;  these  ought  to  have  apfeoa 
of  smooth  writuig-]uprr  gummed  on  that  surfacss 
prrseutedto  the  image.  The  image  is  then  thrown 
ou  to  one  of  these,  and,  tiie  hand  placed  under  the 
focussing-cloth,  the  carrier  is  to  be  moved  by 
means  of  the  screw  adjustment  till  the  image  of  the 
object  is  sharply  defined  on  the  screen. 

In  many  writings  on  this  subject  it  is  stated  that 
the  actinic  and  visual  foci  of  microscopical  objec- 
tives are  not  coincident.  All  I  can  say  Is,  that  with 
a  |  of  an  inch,  which  1  shall  employ  tins  evening, 
ami  with  Zciss's  II,  llo  alteration  is  needed  from  the 
visual  focus.  The  screen  may  now  be  removed, 
and  its  place  occupied  bv  a  dry  gelatine  plate,  and 
the  exposure  accurately  timed  according  to  the 
nature  uf  the  object  ;  but  only  exiierunenti  can 
determine  this.  Care  must  be  taken  before  making 
the  exposure  that  the  light  through  the  objective 
be  cut  off  till  the  plate  is  m  position,  when  it  nay 
ho  allowed  to  fall  on  the  plate  for  the  requisite 
time,  ami  then  cut  off  again  before  removing  the 
plate  to  the  developing  dish  ;  this  is  done,  aa  must 
l<o  evident  to  you  all,  to  avoid  blurring  the  image. 
1  nerd  not  say  that  the  only  outside  light  must  be 
a  non-actinic  red  light,  and  no  ray  of  whits  light 
must  be  allowed  to  reach  the  plate,  or  it  will  be 
"  logged  "  J  that  is.  when  it  is  developed,  it  wist  be 
veiled  bv  a  misty  deposit  in  the  film  ;  therefore  no 
actinic  light  is  admissible  till  the  plate  is  fixed. 

The  developer  1  us -is  the  ferrous  oxalate  mad.- 
bv  a  saturated  solution  of  prutosulphateof  iron  being 
added  to  a  saturated  solution  of  neutral  oxalate  of 
potash  111  the  pr>>|>>rtiou  of  oue  part  of  the  iron  to 
tie-  three  parts  of  the  oxalate  ;  these  are  brat  when 
freshly  mixed.  If  the  plate  has  been  rightly  ex- 
(siseal,  the  image  tiegius  t<>  make  its  appearance  in 
about  forty  swotids,  and  glows  under  the  action  of 
the  developer  rill  it  is  full  of  detail.  When  the 
image  >hoa»  faintly  through  the  nun  ou  looking  at 
the  back  of  the  plate,  I  stop  the  development,  and 
wash  the  plate  by  a  gwvl  rinsing  in  rain  or  distuVd 
water,  and  then  "place  it  in  the  fixing  bath,  which 
consists  of  a  solutiouof  four  ounces  of  hyposulphite 
of  so,  u  dissolved  in  a  pint  of  water ;  this  extracts  all 
the  silver  which  has  not  been  acted  upon  by  the  light. 
The  plate  must  uuw  have  a  great  deal  of  washing 
to  nd  it  of  the  hyposulphite  of  soda;  this  is 
thoroughly  dona  bv  placing  it  in  running  watrr 
under  a  Up  for  hall  an  hour ;  if  the  film  eua tains  a 
trace  of  hypcoulpbih ,  it  cause*  the  image  to  fade 
out  after  a  time. 

Some  plates  have  a  tendency  to  frill ;  that  is. 
the  edges  of  the  gelatine  hint,  while  wet,  have  a 
teudeucy  to  separate  from  the  glass  and  to  curl  up. 
To  prevent  this,  the  plate  may  tie  soaked  for  about 
Hve  minutes  in  a  saturated  solution  of  alum,  am) 
then  again  well  washed  and  stood  up  ob  a  shsjist  of 
blotting-paper  to  drv  spontaneously. 

Now  1  have  thought  it  a  ell,  before  giving  von  the 
demonstration,  to  tell  you  three  details,  that  yon 
may,  U'uriug  them  in  mind,  follow  the  practical 
part  with  a  clearer  understanding  of  what  I  am 
doing,  and  why  I  do  it.  and  at  the  same  time  the 
tiox  and  its  brass  contents  have  lieeu  getting  warm, 
a  not  unimportant  item  in  the  proceedings,  for  il 
you  t"  .'in  your  operati'-'Us  before  this  take*  place, 
your  glasses  will  liccouie  dewed  with  the  moisture 
condensed  ou  them,  and  your  brass  will  be  in  a 
process  of  rxpnnsioii  from  the  heat,  your  image  will 
accordingly  ks)  wanting  in  dciluitiou,  and  your  piste 
assuredly  spoded. 


DYNAMO-ELECTRIC  MACHINERT- 
V.' 

By  Prof.  S.  P.  Tuoxreotf,  B.A.,  D.Sc. 
(Conttnutd  from  p.  473.) 
Armatures. 

Till,  annat  ures  of  dynamo*  of  the  first  class  may 
be  roughly  classirird  in  three  groups,  aiuimilni 
to  the  manner  of  arranging  the  coils.  These  three 
groups  are— 

(I.)  A'ue;  ttrnuTt'trtt,  in  which  the  eoQi  are 
grouped  upon  n  riug,  whose  principal  axis  of  sym- 
metry is  its  axis  of  rotation  also. 

(2.)  Drum  ariual<irt\,  in  which  the  ends  are 
wound  longitudinally  over  the  surface  of  a  drum 
or  cylinder. 

(3.)   J'»!r  mrwmtnnt,  liaving  coils  wo  and  as 

op  hi!.'  |  ■!■  •,   '.  :        '        l  .  h.iliy  nil  round  tie- 
l«-rii>hery  of  a  disc  or  central  hub. 
(To  tli'cse  we  sliall  add  a  fourth  form,  namely, 

•K» trade.!  frira  the  Cantor  Lectures,  tearered  baton 
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the  danger  lies,  and  yet,  after  a  little  while,  yon 
become  thoroughly  at  homo  in  such  wells.  It 
requires  confidence  and  gn\it  skill  in  making 
proper  examination  and  proper  itioii«  •  very  turn 
you  enter  a  well . 

Sometimes  it  happens  that  you  work otT  UdJurs 
from  stage  to  stage,  4c  When  such  is  the  case, 
tike  care  that  you  fix  tho  ladder  safely,  and  that 
tlie  »fay.'<  art  tounJ,  for  it  is  not  at  all  an  un- 
common occurrence  to  find  tho  st.tges'of  old  wells 
give  way  under  one's  feet,  to  the  honor  and  dis- 
may of  the  person  defending.  My  advice  is, 
never  to  descend  into  a  well  from  stage  to  stage 
on  ladders,  unless  vou  ap<  quite  .  -it , •  ■  i  that  tin- 
s'.ages  are  safe.  1  also  contend  that  nil  stapes 
should  bo  of  iron,  granite,  or  gun-iin  t.il.  Such 

stages  will  be  ill  list  to! .  d  111*  We    pi  o;  .  l  d  With  our 

deep  well  pumps ;  but  before  entering  upon  this 
it  will  be  best  to  explain  the  simpler  kinds 
to  fix. 

Tube  Well  and  Pump. 

This  kind  of  pump  was  mu>h  urn  d  by  the 
Kuglish  soldiers  during  the  Abyssinian  war. 
Fig.  302,  A,  is  an  illustration  of  this  pump, 
showing  the  auction  A,  K,  1'',  driven  into  a  w  it,  r- 
boaring  strata  at  A.  I>,  K  i  it  will  be  plain  that 
if  you  drive  the  tub.'  (i,  F,  K,  A,  through  the 
•oil,  Ac,  us  explained  jn  the  geological  woodcut, 
Fig.  270  or  271.  ot  into  a  water-In  mng  stratum, 
as  shown,  you  cm  pump  up  the  water  in  due 
proportion  to  t'.e  moisture  of  tin'  said  strata  at 
the  blist-hoh  s.  and  thai  by  contin'iul  pumping 
the  vai  nam  pr.kJme  I  bv  tho  suction  will  cause 
the  water  to  flow  tow  iris  the  blost-holie.  Such 
b  tho  construction  of  the  tubc-we'.lx  whii  h  we 
h  n  o  h.'  nd  ssi  inn  :  ,!s,iit  thow  l.i«t  few  c  ar-.. 
I  may  add  that,  however  useful  thi  M  wells  may 
hare  been  found  in  limes  of  war,  Ac.  you  mast 
not  at  all  times  ex|»*t  such  wells  to  yield  tint 
plentiful  supply  whit  h  ran  be  obtained  from  the 
digging  of  a  proper!  v-constnu  led  will,  nor  urn 
you  expoct  1 1.  ■  kinds  uf  pumps  w ill  work  with 
the  same  oaae  that  the  ordinary  jack  pump  doos 
when  fixed  in  an  ordinary  well,  and  why> 
Kimply  because  in  the  tube-pump  you  arc  dc)»  nd- 
v>  j,  upon  the  interrupted  pressure  of  the  atmo- 


their  capability  of  transmitting  the  actinic  rays ; 
they  mav  b*J  tOQ  sjusa  or  brown  :  or  they  may  bo 
•tiniest  blue  0|  red.  All  them  conditions  vary  the 
time  of  exposure,  only  cxiH-ncn.-e  teaching  the 
requisite  time  to  imprint  the  image  in  the  sensitive 
Him  just  suff.cieiitly  without  under  or  over- 
exposure :  this  must  be  left  to  the  cultivated  judg- 
ment of  the  on  i.itor.  Great  aasistauce  will  be 
derived  by  the  la  gmuer  sticking  to  one  objective 
till  he  caii  pr  «!i;i  i  g"  «1  result  on  every  occasion, 
when  a  fresh  one  tuny  be  tried  ;  the  time  of  exposure 
being  greatly  vuri."d  by  lb-  magnifying  liower 
emj  loyed,  the  low <  r  |iowers  admitting  of  a  shorter 
cxjsMiirc  as  mole  light  I  Misses  through  them.  The 
principles  uj-  li  which  this  tieautiftit  alt  is  founded 
may  be  read  in  .my  of  the  manv  manuals  on  photo* 
graphv,  and  u  Uca  are  pubtishrsl  at  a  cheap  rate  ; 
therefore,  having  these,  I  will  isxss  on  to  the 
practice.  If  anyone  needs  to  learn  about  the  various 
apparatus  employed  for  photo. micrography,  full 
particular*  will  1  •  t  und  in  Bcale's  "  How  to  Work 
with  the  Micr<*-nj«s."  and  ill  Cutter's  "  Micro- 
scripirnl  Trchu'  1  ey."  both  of  which  works  aiw;kl 
our  library. 

In  the  tlrst  place,  I  claim  for  my  plan,  its  great 
simplicity,  being,  as  ynu  M*e,  nothing  more  than  a 
lidlcsa  box  plac  d  on"  its  side  ;  at  the  left  cud  it  ha* 
a  square  hole,  but  any  aprtture  will  do;  a  brass 
plate  having  un  adaptor  in  it,  slides  in  or  out  on 
runners  for  no  re  r.c-ily  changing  the  powers  when 
it  is  desin-d  to  do  so.  Another  long  aj<erature  is 
made  at  the  top  side,  covered  by  a  blackened 
chimney  to  carry  off  the  h«at  from  the  duplex 
paraflui  lamp  inside;  another  ais-rture  at  the 
bottom  of  the  right  side  serves  to  admit  the  air  to 
the  lamp  when  the  front  of  the  box  is  covered  up 
by  the  black  focussing  cloth  ;  within  the  box,  and 
attached  t  >  the  left  side,  is  a  carrier  working  on  a 
long  ami  Hue  HNR  which  serves  to  adjust  the 
object  to  the  correct  focus.  Two  condensing  lenses, 
one  t)  render  the  rays  of  the  lamp  [Kirallel,  and  the 
other  to  condense  them  ou  the  object,  complete  the 
arrangemeut  as  f..r  as  the  box  is  concerned.  The 
light  passing  (rota  these  through  the  objective 
emerges  as  a  (cue,  ami  on  the  principle  of  a  magic 


•  KxtracUd  from  a  paper  read  at  the  Quckrtt  Micro- 
s.opical  Out). 
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that  of  Due  atmattirtt,  when  wo  deal  with  dynamo* 
of  the  second  etas*.) 

The  object  of  all  these  combination*  ia  to  obtain 
the  practical  continuity  of  current  spoken  of  in 
section  I,  p.  425.  Some  of  the  individual  coibi 
ahould  be  moving  through  the  position  of  maximum 
action,  whihit  other*  are  passing  the  neutral  point, 
and  are  temporarily  idle.  Hence  a  symmetrical 
arrangement  around  an  axil  ii  needed.  Ring- 
armature*  are  adopted  in  practice  in  the  dynamo* 
of  Pacinotti,  Gramme.  Schiiekert,  Outlcher,  Fein, 
Hrinrich*,  Da  Maritens.BrusJi,  J  tirgerisen,  and  others. 
Drum  armatures  are  fonnd  in  the  Siemens  (Albineck), 
Edison,  Elphinstone-Yiucent,  Laing  and  other 
machine*,  Polo-armatures  are  n*od  in  the  dynamo* 
of  Allen  and  of  Lou  tin.  There  are  ho  vend  inter- 
mediate forma.  The  Burgin  armature  consists  of 
eight  or  ten  ring*,  aide  by  side,  so  H  to  form  a 
drum.  The  Loutin  (continuous-current  dynamo) 
ha*  the  radial  pole*  affixed  upon  the  surface  of  a 
cylinder.  The  Maxim  armature  is  a  hollow  drum 
wound  like  a  Gramme  ring,  and  hat  therefore  a 
great  quantity  of  idle  wire  on  the  inner  surface  of 
the  drum.  Thn  Weston  nrmuture  Lux  the  drum 
surface  cut  up  into  longitudinal  pole* ;  there  ia  a 
similar  armature  by  Jablochkoff,  in  which  the 
poles  are  oblique. 

Ring  armatures  are  found  in  many  machines,  but 
the  ingenuity  of  inventors  ha*  been  exercised  chiefly 
in  three  direction*  : — The  securing  of  practical 
continuity  ;  the  avoidance  of  Foucault  current*  in 
the  core*  ,  anil  the  reduction  of  useless  resistance. 
In  the  greater  part  of  these  machines,  the  coils  that 
form  the  sections  of  the  ring  are  connected  in  series, 
the  end  of  one  to  the  beginning  of  the  next,  *o 
that  there  is  a  continuous  circuit  all  round,  an 
attachment  being  made  between  each  pair  to  a  bar 
oraegmvutof  the  collector.  Most  inventor*  have  been 
content  to  secure  approximate  continuity  by  making 
the  Dumber  of  section*  numerous.  One  inventor. 
Protestor  Perry,  ha*  built  up  a  ring  with  coils  wound 
obliquely,  so  that  the  one  coil  reaches  the  neutral 
point  before  the  preceding  one  has  passed  it.  I 
cannot  help  doubting  the  advantage  of  this  arrange- 
ment ;  which,  moreover,  present*  mechanical 
difficulties  in  construction.  Pacinotti's  early 
dynamo  had  the  coils  wouud  between  projecting 
teeth  upon  an  iron  ring.  Gramme  rejected  these 
cog*,  preferring  that  the  coils  should  be  wound  round 
the  entire  surface  of  the  endlea*  core.  To  prevent 
wasteful  current*  in  the  cores,  Gramme  employed 
for  that  portion  a  coal  of  varnished  iron  wire  of 
many  turn*.  In  Oiilcher'a  latest  dynamo,  the  ring- 
core  is  made  up  of  thin  flat  rings  cut  oat  of  sheet  iron, 
furnished  with  projecting  cogs,  and  laid  upon  one 
another.  The  part*  of  the  cods  which  pat* 
through  the  interior  of  the  ring  (in  spite  of  the  late 
M.  Autoinc  Breguet'a  ingenious  proof  that  some  of 
the  line*  of  force  uf  the  field  bent  round  and  turned 
back  into  the  core  in  this  interior  region)  are  com- 
paratively idle.  They  cut  very  few  line*  of  force 
at  they  rotate,  and  therefore  offer  a  wasteful  resist- 
ance. Inventors  have  essayed  to  reduce  this 
source  of  loss,  by  either  fitting  projecting  flange* 
to  the  pole  pieces  (a*  in  Fein'*  dynamo)  or  by  using 
internal  magnet*  (as  in  Jurgentrn'sdyuamo),  or  else 
by  flattening  the  ring  into  a  disc-form,  so  as  to 
reduce  the  interior  part*  of  the  ring-coil*  into  an 
insignificant  amount.  This  is  done,  in  the  dynamos 
of  SchBcfcttt  and  of  Gulrbrr.  Iu  the  latest  form  of 
Gulcber's,  the  ueld-magueta,  front  and  back  of 
the  ring,  are  united  on  the  right  and  left  aide*  in  a 
pair  of  hollow  pole  piecca,  which  form  cose*  over 
the  ring,  covering  a  considerablo  part  of  it.  The 
collector  ia  identical  with  that  of  Gramme,  but  very 
substantial. 

The  drum-armetures  may  all  bo  regarded  aa 
modifications  of  Siemens'*  well-known  longitudinal 
shuttle-form  armature  of  1856,  the  multiplicity  of 
section*  of  the  coils  affording  practical  continuity  iu 
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the  current*.  In  tome  of  Siemens'*  machine*  the 
core*  are  of  wood,  overspun  with  iron  wire  cifum  - 
fereutially,  before  receiving  the  longitudinal  wind- 


ing*. In  another  of  their  machine*  there  is  a 
stationary  iron  core,  outside  which  the  hollow 
drum  revolve* ;  in  other  machine*,  again,  there  is 
no  iron  in  the  armature  beyond  the  dn  ving-apindle . 
In  all  of  the  Siemens  armatures  the  individual  coil* 
occupy  a  diametral  position  with  respect  to  the 
cyliniirical  core,  but  the  mode  of  connecting  up 
the  separate  diametral  sections  is  not  the  same  in 
all.  In  the  older  of  the  A lteneck- Siemens  windings 
the  section*  were  not  connected  together  symmetri- 
cally, the  connections  (for  an  eight -part  collector) 
being  aa  in  Fig.  19.  But  in  the  more  recent 
machine*  a  symmetrical  plan  has  been  adhered  to, 
aa  shown  in  Fig.  20. 
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In  this  system,  aa  in  the  Gramme  ring,  the  sue  - 
ceuive  sections  of  coils  ranged  round  the  armature 
are  connected  together  continuously,  the  end  of  one 
section  and  the  beginning  of  the  i.ext  being  both 
united  to  one  segment  or  bar  of  the  collector. 
A  symmetrical  arrangement  is,  of  course,  prefer- 
able, not  onlyfor  case  of  construction,  hut  because 
it  is  important  that  there  should  never  be  any  great 
difference  of  potential  between  one  segment  of  the 
collector  and  its  next  neighbour ;  otherwise  there 
will  be  increased  liability  to  spark,  and  form  arc* 
across  the  intervening  gap.  In  Edison's  modifica- 
tion of  the  drum-armature,  the  winding,  though 
symmetrical  in  one  sense,  is  singular,  inasmuch  as 
the  number  of  section*  i*  an  rul  I  number.  In  the 
first  machines  there  were  seven  paths,  a*  shown  in 
Fig.  21.   In  hi*  latest  giant  machine*,  the  number 
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of  sections  ia  forty-nine.  One  consequence  of  this 
peculiarity  of  structure  is  that  if  the  brushes  are 
net  diametrically  opposite  to  one  another,  they  will 
not  pose  at  the  same  instant  from  section  to  sec- 
tion of  the  collector ;  one  of  them  will  be  abort- 
circuiting  one  of  the  sections,  whilst  the  other  ia  at 
the  middle  o<  the  opposite  cvlloctor.  The  armature 
of  these  latest  of  Edison's  dynamos,  which  is  not 
wound  up  with  wire,  but,  like  some  of  Siemens'* 
electro-plating  dynamos,  is  constructed  of  solid 
bar*  of  copper,  arranged  around  the  periphery  of 
a  drum.  The  ends  are  connected  across  by  washers 
or  disk*  of  copper,  insulated  from  each  other,  and 
having  projecting  lugs,  to  which  the  copper  bar* 
are  attached.  Such  discs  present  much  lea*  resist- 
ance than  mere  strip*  would  do.  The  connections 
are  in  the  following  order :— Each  of  the  forty-nine 
bar*  of  the  collector  is  connected  to  one  of  the 
forty-nine  discs  at  the  anterior  end  of  the  drum, 
which  is  connected  by  a  lug-piece  on  one  side  to 
one  of  the  ninety-eight  copper  bar*.  The  current 
generated  in  this  bar  ran*  to  the  luither  end  of  the 
machine,  enter*  a  di*c  at  that  end,  crosses  the  disc 


and  return*  along  a  bar  diametrically  opposite  that 
along  which  it  started.  The  anterior  end  of  this 
bar  is  attached  to  a  log-piece  of  the  next  disc  to 
that  from  which  we  began  to  trace  the  connections, 
it  crosses  this  disc  to  the  bar  next  but  one  to  that 
first  considered,  and  si  round  again.  The  two  lug- 
pieces  of  the  individual  disc*  at  the  anterior  end 
are,  therefore,  not  exactly  opposite  each  other, 
diametrically,  a*  the  connection*  advance  through 
,''.th  of  the  circumference  at  each  of  the  forty  -nine 
paths. 

Before  passing  on  from  the  subject  of  armatures, 
it  U  worth  while  to  mention  the  peculiarity  of  form 
of  the  Biirgin  armature,  which  ha*  already  been 
spoken  of  a*  Consisting  of  eight,  or  in  the  newest 
Burgin  machines,  a*  constructed  by  Mr.  R.  E. 
Crompton,  of  ten  rings,  *et  side  by  side.  Each  ring 
is  made  of  a  hexagonal  coil  of  iron  wire,  mounted 
upon  light  metal  spokes,  which  meet  the  corner*  of 
the  hexagon.  Over  this  hexagonal  frame  six  coil* 
of  covered  copper  wire  are  wound,  being  thickest 
at  the  six  points  intermediate  between  the  spokrs, 
thus  making  up  the  form  of  each  ring  to  nearly  a 
circle.  Each  of  the  six  coils  is  separated  from  its 
neighbour,  and  each  of  the  ten  ring*  ia  fixed  to  the 
axi*  .',  th  of  the  circumference  in  advance  uf  its 
neighbour,  so  that  the  60  separate  ooil*  are  in  fact 
arranged  oquidistantly  iand  *ymmetrically,  as 
viewed  from  the  end)  around  the  axis.  There  is  a 
00-port  collector,  each  bar  of  which  is  connected  to 
the  end  of  one  coil  and  to  the  beginning  of  the  cojl 
that  is  one-sixtieth  in  advance-  that  is,  to  the 
corresponding  coil  of  the  next  ring.  This  arma- 
ture luu  the  great  practical  advantage*  of  being  easy 
in  construction,  light,  and  with  plenty-  of  ventila- 
tion. 

In  the  Elphinstone- Vincent  dynamo  there  is  a 
drum -armature  of  a  somewhat  distinct  order,  the 
separate  coil*  being  made  of  a  rectangular  form, 
and  than  laid  upou  the  sides  of  a  hollow  papier- 
mache  drum  in  an  overlapping  manner,  and 
curved  to  fit  it.  The  field  is  a  complex  one,  with 
six  external  and  six  internal  polo*,  and  is  very 
intense,  owing  to  the  proximity  of  these  pole*.  Tho 
parallelogrnm-shupad  coils  are  connected  together 
so  as  to  work  a*  three  machines,  and  feed  three  pairs 
of  brushes;  which  may  again  be  united,  either  hi 
serial  or  in  parallel,  or  may  be  used  to  feed  three 
separate  circuits. 

Collectors. 

In  a  well -arranged  dynamo  of  the  first  class,  the 
sections  of  the  collector  are  traversed  by  current*, 
which  run  from  the  negative  brush  in  two  din  etions 
round  the  successive  coil*,  and  meet  at  that  bar  of 
the  collector  which  touches  the  positive  brush. 
Each  section  of  the  coil  thus  traversed  adds  its  own 
electromotive  force  to  the  current  passing  through 
it.  Consequently,  if  one  measures  the  difference  of 
potential  between  the  negative  brush  and  the  suc- 
cessive bar*  of  the  collector,  one  find*  that  tho 
potential  increase*  regularly  all  the  way  round  the 
collecting  cylinder,  in  both  directions,  becoming  a 
maximum  r.t  the  opposite  aide  where  the  positive 
brush  is.  Thi*  can  be  verified  by  connecting  one 
terminal  of  a  voltmeter  to  the  negative  brush,  and 
touching  the  rotating  collector  at  different  points 
of  its  circumference  with  a  small  metallic  brush  or 
aprtng  attached  by  a  wire  to  the  other  terminal  of 
the  voltmeter.  If  the  indication*  thus  obtained 
are  plotted  out  round  a  circle  corresponding  to  tho 
circusnference  of  the  collector,  the  value*  give  a 
curve  like  that  shown  in  Fig.  22,  which  i*  plotted 
out  from  observation*  token  upon  a  Gramme 
dynamo.* 

It  can  be  seen  that,  taking  the  negative  brush  as 
the  lowest  point  of  the  circle,  tho  potential  rise* 
perfectly  regularly  to  a  maximum  at  the  positive 
brush.  The  same  values  are  also  plotted  out  as 
ordinate*  upou  a  hurixontal  line  in  rig.  23,  This 
form  of  diagram  showa  very  clearly  that  the  rise  of 
potential  ia  not  equal  between  each  pair  of  bar*, 
otherwise  the  curve  would  consist  merely  of  two 
oblique  straight  lines,  sloping  right  and  left  from 
the  central  point.  On  the  contrary,  there  i*  very 
little  difference  of  potential  between  the  collector 
bar*  clow  to  the  t  brush  on  its  right  and  left  re- 
spectively. The  greats*!  differenc*)  of  potential 
occur*  where  the  curve  is  steepest,  at  a  potitiou 
nearly  00'  from  the  brushes,  in  fact,  at  that  part  of 
the  circumference  of  the  collector  which  i*  in  con- 
nection with  the  Coil*  that  are  paining  through  the 
position  of  bert  action,  Were  the  field  perfectly 
uniform,  the  number  of  lines  of  force  that  puss 
through  a  coil  ought  to  be  proportional  to  the  sine 
of  the  angle  which  the  plane  of  that  coil  makes 
with  the  resultant  direction  of  the  lines  of  force 
in  the  field,  and  the  rate  of  cutting  the  lines  of 
force  should  be  proportional  to  the  cosine  of  this 
angle.  Now  the  cosine  is  a  maximum  when  thi* 
angle  ■  0 ' ;  hence  when  the  coil  is  parallel  to  the 
lines  of  force,  or  at  W  from  the  brushes,  the 
increase  of  potential  should  be  at  it*  greatest—  as  is 
very  nearly  realised  in  the  diagram  of  Fig.  £<. 
which,  indeed,  is  very  nearly  a  true  "sinutoulal  " 

•  Thi*  diagram  was  plotted  (or  Of  and  the  measure  - 
m«nra  made  at  my  request,  by  Mr  W.  II.  sfsrdty.  »ht> 

tint  drew  my  aticntiijQ  to  s  Hue  of  the  abnormal  pheno- 
mena rueouuDcd  later. 
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curve.  Such  curves,  platted  out  from  measure- 
ments of  the  distribution  of  potential  at  the  collrc- 
tor,  show  not  only  where  to  place  the  brushes  to 
gs!  the  best  effect,  but  enable  us  to  judge  of  the 
relative  "idleness"  or  "activity"  of  coils  in 
differ,  nt  parts  of  the  field,  and  to  "gauge  the  actual 
intensity  of  different  )>arts  of  the  field  while  the 
machine  is  running.  If  the  brushes  are  badly  set. 
or  if  the  pole- pilars  am  not  judiciously  shaped,  the 
rise  of  potential  will  be  irregular,  and  there  will 
Ik-  maxima  and  minima  of  potential  at  other  points. 
An  actual  diagram,  taken  from  a  dynamo  in  which 
those  arrangements  wore  faulty,  is  shown  in  Fig 


gelatine  are  far  from  being  understood,  c  nse- 
J  qncntly  the  commercial  carbon  tissue  leaves  much 
'  yet  to  ne  desired.  The  preparation  of  the  tissue  in 
'  the  small  quantities  required  for  lantern  slides  does 
I  not  proseut  any  real  difficulty  to  the  amateur  who 

will  take  the*  trouble  to  prepare  it  for  himself. 

Nelson's  amber  gelatine  is  always  reliable  :  but  see 
|  that  it  is  Kelson's,  aa  there  arc  other-amber  gelatines 
.  which,  for  other  purpose*,  mar  be  in  every  wav 
|  equal,  but  which  are  not  equally  suitable  for  work 

with  bichmmite.    I  ran  speak  with  the  greatest 

certainty  as  to  Kelson's,  having  used  it  almost  daily 
I  far  fourteen  years.   Sample*  will  vary  greatly  as  to 
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21,  and  again  i*  plotted  horizontally  in  Fig.  2's ;  from 
which  it  will  bewu,  uot  only  tliat  the  rise  f,f 
potential  was  irregular,  but  that  one  jiart  of  the 
collector  was  more  positive  than  the  positive 
brush,  and  another  part  more  negative  thin  the 
negative.  The  brushes,  therefore,  were  not 
petting  their  proper  difference  of  jwiteiiti.il ;  and 
in  part  of  the  coils,  the  currents  were  uelually 
being  forced  against  an  opposing  electromotive 
force.  •  . 

1  believe  that  this  method  of  plotting  the 
distribution  of  lsitcutial  round  the  collector  will 
prove  very  useful  in  practice,  ami  will  explain 
various  puusling  and  anomalous  results  found  by 
experimenters  who  have  not  known  how  »•,  ,  lil, 
then..     In  u  badly -arranged  dynamo,  such  as  that 
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giving  such  a  diagram  as  Fig.  21,  a  second  pair  of 
brushes  applied  at  the  points  showing  maximum 
and  minimum  potential,  could  draw  a  good 
current  without  interfering  greatly  with  the  current 
flowing  through  the  existing  brushes. 

Curves,  similar  to  those  given,  can  be  obtained 
from  the  collectors  of  iuiv  dynamo  of  the  first  lU.. 
— Gramme,  Siemens,  hdisou.  ,Vc.— saving  only 
from  the  Brash  machine,  which,  having  no  such 
collector,  give*  diagrams  of  quite  a  different  kind. 
It  is,  of  course,  not  needful  in  talcing  sych  ili.:;rrann  t 
that  the  actual  brushes  of  the  machine  should  be  [ 
in  contact,  or  that  there  should  bo  any  circuit 
lutweeii  them,  though  in  such  case*  the  tield- 
magncUmust  U  separately  excited.  It  should  «l«o 
Ik  remembered,  that  the  presence  of  brushes,  draw* 
ing  a  current  at  uny  point  of  the  collector,  will  alter 
tlic  distribution  of 'potential  in  the  collector  ;  ami 
the  manner  ami  amount  of  such  alteration  will 
depend  on  the  poutu.ii  of  tin-  brushes,  and  the 
>  gf  the  circuit  between  them. 


LANTERNS  AND  SLIDES.* 

(Ctfn.'i.iwrf flmm  paitr  44S.) 

TK  the  making  of  gelatine  transparencies  it  will 
X  I"-'  found  absolnt.  ly  essential  to  mask  the  edges 
of  the  negative  with  black  paper-preferably  a 
mask  cut  out  of  n  piei  o  the  full  siyo  of  tfic  pressure- 
frame.  This  will  have  the  double  advantage  ,,j 
pPxlucinKD  clear  maigin  ruuiwl  the  transparency, 
invaluable  both  as  a  guide  during  development  ami 
as  a  test  for  perfect  transparency  of  tho  whites,  and 
also  of  preventing  strav  light  froin  passing  thr  . ugh 
the  edge*  of  the  plates*  It  is  astonishing  how  far 
light  will  travel  through  the  edges,  as  may  U\  see  a 
by  putting  a  jitie  of  negatives  togetlior.  or  plain 
gla_-*i  with  opaque  pap  <r 'between  each,  near  □  win- 
dow. Any  accidental  stria;  or  bubble*  in  the  gl  i  -h 
would  Ui  quite  sufficient  to  make  a  portion  of  this 
light  strike  upwards,  and  so  mark  the  print. 

The  carbon  process  is  in  poor  favour—  most  un- 
deservedly ;  for  it  is  the  most  charming  and  fascin- 
ating of  all  wlini  its  difficulties!  are  once  mastered. 
Its  difficulties,  however,  are  many,  and  are 
principally  de|» udd.t  ution  the  many  varieties  and 
apparent  vagaries  of  gelatine.    These  properties  of 

•  KtCtw-Im!  from  n  paprr  by  Ms.  Or.o»oi:  Han  11,  in  :!.< 
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certain  qual.ti-s,  but  they  are  invariably  sufficiently 
suluble. 

All  that  is  necessary  is  to  make  a  thick  solution 
c  .loured  to  the  required  depth  and  t->ne  ;  carefully 
lilter  and  free  from  air-bubbles,  and  coat  the  pti]«"r 
evenly  with  it.  For  this  purpose  it  is  put  in  a 
suitable  vessel  kept  warm  by  a  water  Kith. 
Small  pieces  of  pa]«?r  may  be  coated  by  floating- 
•till  longer  strins  by  rolling  the  paper  up  and. 
commencing  with  one  end.  dexterously  drawing  the 
paper  over  the  surface.  This  plan  requires  some 
experience  and  a  steady  hand  to  mat  the  piper  well 
without  soiling  the  upper  surface. 

Another  excellent  plan  is  tj  take  two  pieces  of 
paper  and,  holding  them  quite  evenly  bv  two 
corners,  plunge  the  two  edges  together  right  to  the 
bottom  of  the  dish  and  then  draw  the  sheets  up- 
wards. If  carefully  done,  the  two  sheets  of  paper 
being  held  tlrmly  and  strained  tightly,  uot  a  drop 
wi'.I  get  in  between  the  sheets,  but  a  nice,  even  coat- 
ing be  obtained  on  either  side.  The  two  sheets  will 
dry  together  perfectly  flat  and  are  easily  sciraratcd 
afterwards  While  "drainiug.  the  low'er  edge  is 
used  as  a  skimmer  to  draw  any  bubbles  w  hich  may 
In  formed  by  the  operation  to  the  margin  of  tho 
dish.  i 

Coating  the  paper  by  damping  il  and  piiiri::g  the 
coloured  gelatine  on  is  another  plan.  It  th.s  be 
adopted  the  |ia]»T  must  be  well  wetted  and  Bqueepeed 
<  n  to  a  piece  of  plate-glass  places]  ou  a  levelling 
-taiid.  When  the  gelatino  is  poured  ou  a  number 
of  minute  bubble-*  wUl  bo  sun:  to  rise  upon  it  from 
!  he  interior  of  the  paper.  This  must  then  l«j  tipped 
off  into  another  dish,  and  a  second  quantity- of 
coloured  gelatine  |«aurcd  on,  which  will  be  found 
quite  free  fr  -ni  bubbles.  The  tint  lor^-iced  not  be 
wa-tod,  as  after  rcmclting  and  tilterinn  it  will  be  as 
good  as  ever. 

For  colouring  matter  tho  liquid  iudian  ink  pre- 
pared by  the  artists'  colourmen  is  perhaps  the  ts-st 
(  ■mmercial  article,  with  the  addition  of  red  and 
b'.ae  to  tone  desired.  One  point,  however,  to  which 
I  would  more'  particularly  call  attention,  because  I 
bclievo  it  has  never  vet  lx*-n  published,  is  the  extra- 
ordinary effect  which  the  amount  of  colouring 
matter  has  upon  the  sensitiveness  of  the  tissue. 
The  more  colour  the  more  sensitive.  The  exact 
relation  of  sensitiveness  to  depth  of  colour  has  not, 
as  far  as  1  am  aware,  been  ever  approximately 
•  "ti mated  :  but  I  can  assert  it  to  be  a  most  positive 
I  j  t  that,  if  two  tissues  be  made  of  exactly  the 
siiao  gelatine  and  sensitised  with  the  same  propor- 
tMW  of  bichromate — the  one  being  only  Lightly 
c  loured  and  the  other  very  deeply  the  deep  one 
will  bo  fullv  cxiiosed  in  a  fraction  of  the  time 
which  would  be  required  for  the  lighter  tissue. 

At  first  sight  this  might  be  attributed  to  the 
greater  depth  to  which  tho  light  would  have  to 
penetrate  in  the  lighter  film  in  order  to  produce  the 
necessary  insolubility  ;  but  further  rrih-etion  will 
prove  that  this  is  uot  tho  case.  Exposure  is  con- 
tinued—not  uiitil  the  darker  iiarts  have  tho  required 
diqith,  but  until  the  high  lights  are  just  touched. 
It  is,  therefore,  the  exterior  surface  only  which  has 
t>.  be  rendered  insoluble  in  tho  high  lights  which 
is  in  question  ;  and  this  effect  is  obtained,  as  I 
have  said,  in  a  much  shorter  time  in  proportion  as 
the  colour  is  deeper.  Most  of  the  carbon  trans- 
parencies which  I  have  seen  put  upon  the  screen 
liavo  been  wanting  in  vigour.  This  arises  simply 
irnrn  tile  tissue  uot  having  been  suited  to  tho  nega- 
tive—that is,  the  tissuo  has  not  been  dra-p  enough  in 
eolour,  or,  what  is  quite  as  likely,  tho  negative  has 
been  foggy  or  wanting  in  pluck. 

In  a  previous  paper  I  have  insisted  on  a  bit  of 
clear  glass  in  the  shadows  as  one  of  the  essential*  of 
a  good  negative.  If  the  carbon  process  is  to  be 
used  for  producing  the  transparencies  the  bit  of 
clear  glass  will  be  found  of  great  service  in  giving 


depth  and  vigour  to  the  picture.  The  details  m  tho 
shallows,  which  w.auld  be  quite  lost  by  bronring  in 
a  print  ou  albumenised  paper,  will  be  clearly 
brought  out  in  carbon.  With  a  great  many 
existing  negatives,  where  the  n\iuired  contrast  is 
wanting,  vigour  can  still  be  olstained  in  three 
different  ways: — First,  by  printing  in  a  strongvr 
light ;  scoorid.  by  reducing  tho  proportion  of 
bichromate  with  proportionately  longer  exposure : 
and,  third,  if  these  two  expedients  still  fail,  by 
using  a  tissue  of  deeper  colour.  On  the  other 
hand,  should  the  negative  Iw  too  hard,  choose  a 
tissue  lighter  in  colour,  increase  the  quantity  of 
bichromate,  and  print  in  a  weaker  light.  It  will  be 
noticed  that  the  strength  of  light  in  which  the 
negative  should  bo  exposed  is  exactly  the  opposite 
to  the  condition*  which  must  be 
ordinary  silver  printing. 
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ROYAL  MICROSCOPICAL  SOCIETY. 

rpFTE  fourth  meeting  of  the  session  of  tha 
1     Society  was  held  ou  the  10th  ult.,  at  1 
College,  Strand,  the  President  (Prof.  P.  " 
Duncan,  F.lt.S.)  in  the  chair. 

Mr.  Crisp  exhibited  (1)  An  improved  fotm  of 
Loiter'*  Stomach  Microscope :  and  ('2)  Aiuch's 
Portable  Histolc igieal  Microscope. 

A  letter  was  read  from  Mr.  Clad  wick  describing 
a  slide  (sent  for  exhibition),  of  llwiula  turinuifn, 
mounted  in  balsam,  with  the  tentacles  extended 
and  stained. 

Mr.  J.  T).  ITanly  read  a  note  "  On  a  Mctlirsl  of 
Illumination  by  mean*  of  the  ChniuatUecpe,"  a 
piece  of  apparatus  by  which  differently  coloured 
glasses  could  bo  placed  U  neath  the  condenser,  and 
-rotated,  producing  very  striking  effect*  with  crystals 
anil  other  objects. 

Mr.  Stewart  said  that,  no  doubt,  most  of  the 
Fellows  who  were  present  at  their  last  nntn- 
-hz.omc  saw  this  apparatus  exhibited,  and  ob«erve'd 
tliat  it  did  most  efficiently  add  to  the  U-auty  of 
objects  shown,  which  were  not  amenable  to  the 
action  of  the  poiariscM]*-.  It  was  not  demonstrated, 
however,  that  it  enabled  anvoue  to  find  out  the 
structure  of  objects  better, '  though  it  ccrtainly 
added  to  their  U-auty. 

The  President  said  that  several  of  the  Fellows 
had  been  in  tho  habit  of  using  different  tinted 
glasses,  and  there  could  Us  no  doubt  that  a  blur  or 
red,  and,  perhaps,  even  a  violet  glass  placed  on  the 
mirror  or  bull's-eye  was  of  p>  nt  use  in  many 
examinations.  The  violet  tint  socnu-d  to  be  of  less 
use  than  the  others  because  this  colour  was  not  so 
favourable  to  the  oyo.  Ho  had,  himself,  frequently 
used  green  with  opaque  illumination,  and  found  it 
enabled  him  to  examine  objects  lot  a  longer  time 
than  was  possible  by  ordinary  yellow  light.  There 
was,  however,  this  iui]«>rtant  difTi  n  iioc  between 
tbo  use  of  tinted  light  and  p:d.iri«ed  light— that 
it  did  not  enable  anyone  to  sec  hidden  structures 
which  jolariv-d  light  so  often  displayed.  In  corals, 
for  instance,  the  coloured  light  was  much  Utter  for 
their  examination  than  common  yellow  light ;  but 
polarised  hght  gave  an  insight  into  their  structural 
rrfflliajilissj  sjiimhlg  how  the  object  lad  been 
originally  built  up— in  a  wav  which  mere  variety 
of  tint  was  quite  incapable  of  di  ing.  He  was  glad, 
to  see  this  effort  ou  »ho  part  of  Mr.  Iliirdy  to  add 
to  the  beauty  of  some  of  their  favourite  objects, 
especially  as  he  felt  that  the  attcntiou  given  of  tote 
to  high  powers  had  caused  the  a  sthetica  of  the 
microsc  >j«i  to  Uscotne  somwliat  neglected. 

Mr.  J.  Mayall,  Juu.,  exhibited  the  stage  by  R. 
It.  Tolles,  of'  lkiston,  U.S.A.,  which,  he  thought, 
would  lie  of  interest  to  the  Fellows  after  the  rvcent 
description  of  It  which  appeared  in  the  Journal. 
Mr.  Powell,  jun.,  had  remarked  to  him  one  point 
in  the  construction  which  was  obviously  an  im- 
provement on  the  usual  arrangemi-nt  of  Um; 
graduated  rotating  stage  as  applied  in  Fjigland. 
(ienorallv  the  graduations  wen:  on  the  fixes!  ring, 
so  that  the  index  and  vernier  rotated  ;  hence,  in 
reading  the  angle,  the  observer  was  obliped  to 
follow  the  movement  of  rotation.  In  'Iolles's 
stage  the  graduations  were  on  the  rotating  plate, 
tho  index  and  vernier  were  on  the  fixed  ring,  hence 
the  reading  was  taken  always  at  the  same  place. 

Mr.  Crisp  remarked  that  in  the  Continental 
models  of  Pctrologiral  rnieroscopes  the  index  and 
vernier  Were  generally  placed  on  trie/  fixed  ring. 

Mr.  Peck  exhibited  an  objective  [without  adjust- 
ment collar)  of  Jin.  focus,  made  sist-cially  for  tits 
binocular,  with  very  short  setting,  so  that  the  back 
lens  would  be  close  to  the  prism. 

Mr.  Ingpen  remarked  that  the  Mifficulty  of  oU 
taining  any  adjustment  for  cover- glass  was  tho 
groat  stumbling-block  in  the  way  of  the  manufac- 
ture of  surh  lenses. 

Mr.  C.  H.  Steam  read  his  jnper  "On  the  I" so  of 
Incandescence  (Electric)  Laui]ei  a*  Accessories  t*.  the 
Microscope,"  tho  subject  being  illustrated  by  the 


Digitized  by  Google 


Feb.  2,  1883. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE  :  No.  932. 


495 


consisted  of  minute  Swan  incandescent  lamps, 
specially  designed  fur  microscopical  inumination. 
Ihc  carbon  loop  was  inclosed  in  u  very  small 
exhausted  pear-shaped  glass  receiver,  the  size  of 
a  small  ttlbert,  x>  that  the  light  cnuld  bo  brought 
cjuito  close  to  an  opaque  object.  F'ir  tlii»  purpose, 
it  was  mounted  on  a  jointed  rotating  arm  attached 
to  tlio  uosepi.l  i-.  A  stxsiud  lamp  was  attached  to 
the  substago,  and  could  be  used  either  centrally,  or 
could  bo  rotated  oxcentricatly  to  the  axis  of  the 
microscope.  A  third  was  placed  in  the  jwsition  of 
the  ordinary  mirror  for  use  with  thu  iioloriser. 
With  a  I'jin.  objective,  and  l'kwn$igm»  Jorinvsum, 
excellent  results  were  obtained.  By  mounting  the 
two  lamps,  one  above  and  the  other  below  the. 
stage,  an  instantaneous  change  in  the  illumination 
could  be  effected  by  merely  pivoting  a  button. 

Mr.  Steam  said  that  a  battery  of  five  Bunsen 
cells  could  be  used,  or  two  or  throe  small  accumu- 
lators, an  accumulator  weighing  only  Alb.  being 
sumavut  to  lijjht  one  lamp  continuously  for  two 
hours.  This  is  very  useful,  not  only  for  the 
ordinary  puriieuis  of  illumination,  but  for  photo- 
micrography also. 

[Mr.  htearu's  paper  will  be  printed  iu  our  next 
issue.] 

The  President  snid  he  felt  sure  the  Society  was 
very  much  obliged  to  Mr.  Steam  for  having  shown 
them  this  very  excellent  adaptation  of  electric- 
lichting  to  the  raicmsrapo.  It  showed  them  very 
plainly  what  they  would  have  to  come  to,  and  he 
hoped  it  pointed  to  a  speedy  annihilation  of  all 
rock-oil  abominations.  The  great  convenience  of 
having  a  light  v>  completely  under  command  struck 
him  as  an  iinjs.rtaut  point  aliout  it,  for  in  examining 
such  objects  as  echiuodcrms  with  a  2in.  edijcelive, 
what  was  specially  wanted  was  a  light  tliat  could 
In?  twisted  and  twirled  round  the  object  in  the  way 
shown  by  Mr.  Stoarn.  He  sincerely  hoped  Unit 
the  idea  would  be  fully  worked  out,  and  that  it 
would  be  takeu  up  by  sinw  of  the  leading  makers. 
No  doubt  those  who  taw  these  little  lamps  exhi- 
bited at  their  last  mnrrruKionr  would  agree  with 
hint  in  thinking  that  it  was  one  of  the  most  interest- 
ing  exhibitions  ever  brought  before  thetu. 

Mr.  Strain,  in  reply  to  a  question  from  Mr. 
Crisp,  said  that  the  accumulators  which  were 
under  the  table  in  the  room  would  work  the  lamps 
for  several  hours  consecutively,  but  he  was  uiuiblo 
to  say  how  long  they  would  lajst  without  recharging 
if  they  were  put  on  one  sido  and  not  used  for  some 
days."He  thought  a  good  deal  of  the  current  might 
be  dissipated  meanwhile. 

Mr.  Beck  inquired  if  Mr.  Stcarn  had  ascertained 
how  for  it  was  possible  to  recharge  these  accumu- 
lators ':  He  believed  that  the  Faure  Coinpauv  said 
that  they  could  not  get  the  some  amount  of" work 
cut  of  them  after  they  had  been  used  some  time,  so 
that,  if  at  the  first  charging  they  would  yield  80 
]»t  cent,  of  the  energy  put  into  them,  they  would 
afterwards  only  give  out,  say,  in  jier  cent.  So  that 
it  seemed  to  him  that  if  they  got  weaker  each  time 
they  were  charged,  a  time  would  very  soon  couio 
when  it  would  be  necessary  to  get  new  ones. 

Mr.  Steam  thought  the" real  question  of  import- 
ance was  to  ascertain  how  long  they  would  lost 
after  being  charged  in  the  event  of  their  being  out 
of  use?  Phis  question  he  could  not  answer  at 
present,  the  abort  time  the  accumulator*  had  been 
in  his  hands  preventing  much  experience  from 

D.  Michael  rend  a  paper  "On  the 
Anatomy  of  the  Oribatidx-,"  tho  subject  being 
illustrated  by   diagrams,  and    specimens  shown 

Troscoue. 

dcrcd  the  hard- 
en uteres,  and  the  soft- 
of  their  internal  structures,  he  could  only  ex- 
his  admiration  at  the  skill  with  which  Mr. 
had  overcome  the  difficulties  in  the  way  of 
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closure  of  the  valve  is  worked  with  residual  mer- 

icurv-     In  a  new  double-action  air-pump  of 


under  tho  microseoji'. 

Mr.  Stewart  said,  when  he 
ness  of  the  cuticle  of  these  ere 


Dr.  O.  C.  Wollieh  read  some  "  Notes  on  the 
Rhizopods,"  promising  to  continue  the  subject  on  a 
future  occasion. 

Mr.  Crisp  said  that  the  question  of  symbiosis 
between  animals  and  plants  was  one  which  was 
exciting  a  great  deal  of  attention  at  tin.'  present 
time,  awl  Dr.  Wallich's  remarks  on  the  subject 
were  of  special  interest. 

The  meeting  was  then  declared  by  the  President 
special,  in  pursuance  of  uotinc  given  at  the  previous 
meeting ;  and  it  was  then  moved  by  Dr.  Millar, 
and  seconded  by  Mr.  Crisp,  that  tho  by-laws  lie 
suspended  to  enable  the  council  to  nominate  the 
President  for  election  to  a  further  term  of  office. 

The  proposal  having  been  put  to  tho  meeting, 
was  carried  unanimously. 

Tho  President  thanked  the  meeting  for  tho  reso- 
lution, at  tho  some  time  expressing  Ins  opinion  that 
it  was  not  advisable  to  have  a  President  too  long  in 
office. 

Mr.  Crisp  read  a  list  of  Fellows  who  had  been 
nominated  by  the  council  for  election  at  the  pre- 
liminary meeting  as  officers  and  council  for  the 
ensuing  year.  Mr.  Badcock  and  Mr.  Ourtiea  were 
elected  auditors  of  the  treasurer's  accounts. 

The  President  then  adjourned  tho  meeting  to  the 


Fthe  .DrrwrowtuvAr  Xachrifhttn,  Dr.  Krcutz, 
of  Berlin,  pul.lis.lus  a  determination  of  tho 
orbit  of  the  great  comet  of  1882,  which  agrees  well 
with  that  of  Prof.  Frisby,  of  Washington.  Thu 
observations  extended  from  Sept.  !S  to  November 
14,  and  thepcriodfoundisSl'l  l  yiurs,  while  Prof. 
Frisby  made  it  The  come  t  may  thus  be  a 

return  of  a  visitor  which  appeared  in  101'J  or  in 
HOej.  Dr.  Kreutz  gives  the  pe  rihe  lion  distance 
on  Sept.  17  as  about  716,000  miles,  and  hu  state  s 
that  tho  comet  docs  not  appear  to  have  undergone 
any  essential  chiuigo  in  it*  orbit  by  its  nuar 
approach  to  the  sun. 

M.  Paul  Henry  has  named  the  small  plan,  t 
discovered  by  him  on  August  1-  last  Philosophic 
(No.  227).  while  the  name  Atham  iritis  has  been 
given  to  No.  230,  discovered  by  Dr.  do  Bull  at 
Bolhkamp  on  Sept.  3. 

The  Academicians  of  tho  Nnovi  l.ineei  have 
appointed  n  committee  to  superintend  the  erection 
of  a  monument  in  Home  to  Father  Sccchi. 

A  new  comet  near  Jnpitcr  is  said  to  have  been 
observed  from  the-  Pnrbla  Observatory,  Mexico. 

An  index  to  the  Journal  of  the  Society  of  Tele- 
graph Engineers  and  of  F.lwtrii  ians  has  been 
compiled  bv  .Mr.  A.  .1.  Frost,  and  published  qy 
E.  and  F.  N.  Spon.  It  includes  nil  the  papers, 
&<*.,  in  the  volumes  from  I8"2  to  1882,  and  will 
be-  of  great  value  to  electricians  and  others. 

Wo  mentioned  some  time  ago  that  Mr.  Ellis 
Lvor,  of  t'ulehcth  11  ill,  Bowdon,  Cheshire,  h  id 
ctfered  the  sum  of  i.VjO  us  a  premium  to  any  one 
whe  should  invent  a  |>ortablo  electric  lamp  "to  be 
used  in  mines.  It  appears  now  that  tho  reward 
is  offered  for  nn  electric  or  other  safety -lamp. 
The  lamp  must  Ik:  capable  of  Wine  carried  from 
places,  and  under  no  conditions  be  capable'  of 
causing  an  explosion  of  gas.  The  money  is  to  be 
invested  in  the  names  of  three  trustees,  of  whom 
Mr.  T.  Burt.  M.P.,  is  one,  and  tho  efficiency  of 
the  lamps  is  to  be  tested  by  a  committee  of  five 
(three  scientists,  a  representative  of  the  mining 
engineers,  and  a  representative  of  tho  workmen 
chosen  by  tho  ccntnil  board  of  the  Miners' 
National  Union),  The  offer  remains  open  until 
the  end  of  the  present  year,  when,  if  a  lamp 
meeting  the  requircm.  nts  has  not  been  invented, 
the  money  will  revert  to  Mr.  Lever. 

The  La>\cft  calls  attention  to  some  cases  of  lea.l- 
poinouiiig  amongst  the  workmen  of  an  electric 
storage  factory  in  tho  East-end  of  London.  Tho 
"paste  "  is  said  to  be  made  of  a  powder  contain- 
ing lead  which  is  mixed  with  strong  sulphuric 
mid,  and  fumes  are  given  off.  Our  contemporary 
suggisto  the  use  of  masks  by  th"se  who  mix  the 
laste,  and  of  gloves  by  those  who  apply  it  to 
lire  plates. 

Prof.  D.  E.  Hughes.  F.P.S.,  recently  rend  r.n 
important  paper  on  the  inolcenLir  rigidity  of 
tempered  steel  before  the  Institution  of  Media- 
nieai  Engineers.  Front  the  experiments  he  ba* 
m-tde,  he  strongly  favours  the  view  that  steel, 
when  tempered,  is  an  alloy  containing  lixed  car- 
bon in  a  tar  greater  quantity  than  when  soft. 
Prof.  Hughes  promises  another  paper  on  the 
effect  of  different  tempers  on  the  same  steel. 

In  the  course  of  a  lecture  at  Leeds,  on  the 
Technical  Application  of  Electricity,  Prof. 
Pucker  stated  that  somo  dynamo-eleetric  ma- 
chine*  converted  not  less  than  07  per  cent.  01 
tho  work  put  into  them  into  electric  energy. 

The  artesian  well  on  Southampton  Common, 
which  had  reached  a  depth  of  1371t't.  when  tho 
boring  was  stopped  in  lS-'.l,  is.  to  Is;  continued 
until  the  lower  gre ensand  is  reached.  The  well 
proper  is  oClft.  deep,  ond  tho  boring  is  portly 
stopped  with  chalk  mud,  but  is  clear  to  1,210ft. 
A  temperature  of  79"  Fahr.  was  found  the  other 
day  on  lowering  a  thermometer  to  the  bottom, 
the  surface  temperature  being  Fahr. 

Attention  is  being  given  in  various  quarters  to 
improvement  of  air-pumps  (partly,  no  doubt, 
been  use  of  the  growth  of  tho  incandescent  system 
of  electric  lighting).  In  an  improved  form  of 
the  (Teissier  pump,  by  Herren  Uoebeland  Kulcn- 
kamp,  the  movablo  mercury  vessel  is  connected 
bv  means  of  two  flexible  tubes,  instead  of  one, 
w-ith  the  fixed  one.  When  tho  former  is  raised, 
the  inclosed  air  is  driven  through  a  valvo  ut  the 
top  of  the  fixed  vessel  into  a  tube,  from  which 
the  mercurv  in  excess  flows  hack  through  the 
second  flexible  tube  to  the  movable  vessel.  The 


Signor  SerravaUV,  two  vessels  of  mercury,  con- 
nccte.il  at  their  lower  part*  by  a  flexible  tube,  are 
worked  alternately  up  and  down  on  opposite  sides 
of  a  wood*  n  support.  Their  tops  have  three- way 
cock*  war  keel  automatically — one  of  the  ways  had- 
ing, into  a  small  vessel  for  excess  of  mercury,  uhd 
another  into  a  tube,  by  whji  li  each  vessel  is  con. 
nueted  with  a  small  hollow  sphere  at  tho  middle 
of  the  stand,  which  sphere  is  connected  wilh  the 
space  to  be  evacuated.  In  a  recent  paper  to  the 
Russian  Physico-Chemical  Society,  M-  Kmic- 
vitsch  savs  tho  tension  of  mercury  vapour  de- 
pends onlv  on  the  tempi  ritiire.  and  insists  on 
the  value  <A  low  tcinpcrature  in  run-faction.  He 
procured  a  tieissler  tulw  fitted  with  .1  cylin-lriial 
appendage  and  emptied  of  nir  by  the  mime  means 
a,  water-hammers.  At  ordinary  temperature  it 
gave  onlv  a  luminous  line  during  electric  dis- 
charge ,  but  when  the  appendage  was  cooled,  the 
line  widened,  and  at — 20''  or — 20' C,  it  took  the 
,!, h  .  ..f  stra tilled  light.     In  the  Topic r- 

pump,  he  ridels  a  small  re  servoir  at  the  top  of 
the  drawing-oil  tube:  bubbles  conveyed  by '.hi. 
mer.'urv,  but  too  small  to  W  carried  to  the  end 
without  attachment  to  the  tube,  accumulate  in 
•I...  fs-  :  vo.r.  :i-il  v.i  >y  1"-  >r.-,u  i  by  1  strongi  t 
current  of  mercury. 

Tho  cause*  of  impoverishment  of  soils  ss  re- 
gard* nitrogen  have  been  made  a  subject  of 
experimental  study  lately,  by  M.  Deherain,  at 
(•rignon.  He  finds  that  the  quantity  of  nitrognn 
removed  by  successive  crops  of  maute,  potatoes, 
wheat.  Arc,  is  but  a  small  part  of  tho  nitrogen 
that  disappears.  On  the  other  hand,  a  pieic  <.; 
Lull  b  uriiig  the  nutritious  f.sidi-r called  aoinfoin, 
instead  of  growing  poorer  in  nitrogen,  acquire; 
more  of  it.  The  essential  difference  in  the  two 
cues  is  that  one  involves  large  disturbances  of 
tho  soil  by  ploughing.  Arc,  whereas  in  the  other 
the  soii  is'  let  rest.  In  the  former  case,  oxidation 
is  favoured ;  in  the  latter  it  is  not.  Tims,  M . 
Deherain,  noting  the  constant  coincidence  in 
loss  of  the  soil  in  nitrogen,  and  its  impoverish- 
ment in  carbon,  conclude  s  that  the  losses  in  land 
©fton  moved  are  due  to  exaggerated  nitrification, 
continuing  while  the  land  in  de  prived  of  crops. 
V  practical  1  unsi-epiem-c  is  th  it  soil  is  ...  1 
enriched  by  keeping  it  as  »  meadow,  than  by 
lavishing  manure  on  it. 

in  Xa.'ure  states  that,  on  the  French  coad  in 
tho  Channel,  where-  the  tide?  has  a  mean  range  ol1 
about  37ft.  (in  some  eases  it  amounts  to  5rjf t . ,. , 
tidal  mills  are  used  at  various  places.  They  are 
t  iv<  iire^l  not  only  by  the  range  of  tide%  but  also  by 
the  long  estuaries  of  irregular  border  at  the  BbOntU 
of  the  unimiH-rtant  water-courses  (whic  h  hive  no 
jirojier  c.imnt}.  The  dams  are  small  and  1  idly 
buiit.  The  motors  are  generally  water- wheels, 
which  are  immersed  at  high  tide,  and  begin  work 
when  the  tide  is  half-way  down ;  none  of  them 
ure  arrangvd  to  work  wilh  theflow  of  the  tide.  The 
prim  ipal  work  done  by  tho  mills  is  the  grinding 
of  wheat ;  some  drive  small  saw-mills,  or  manu- 
/  u  tones  of  artificial  cement.  Tho  useful  effect 
hardly  reaches  30  per  cent.  It  seems  thut  tli. 
system  might  be  grwitly  improved.  Tho  writer 
in  la  Xuture  calls  attention  to  the  topography 
of  tho  port  of  Saint  .lean,  which  is  about  rnid- 
w.iy  in  one  of  those  estuaries,  and  where  there  is 
a  large  natural  reservoir,  capable  eef  storing, 
every  12  hours.  It*,  million  cubic  metres  of  water. 
Vessels  might  be  allowed  pnssnge  during  three 
hours  at  full  tide.  Six  hours'  tidal  work  might 
bo  hid  easily.  A  turbine,  which  would  work 
when  immersed,  and  liotli  in  ebb  and  flow,  woidd 
.'ippe-ir  to  be  most  suitable.  At  present,  the  idea 
U  of  little  advantage,  owing  to  small  use  for  the. 
for."  inth.it  region  :  but,  with  improved  electric 
transport  of  force,  it  is  thought,  a  tide-mill  at 
.Saint  Jean  might  be  of  great  service  to  neigh- 
boring towns,  such  as  Dinan,  Saint  Male, 
Dinard,  kc. 

A  case  recently  reported  by  Prof.  Nothniigcl 
in  a  Oennan  medical  paper  is  supposed  to  afford 
some  light  as  to  the-  neTvc-cenliea  of  thirst.  A 
groom  was  kicked  in  the  abdomen  by  a  hor>e, 
and  fell,  striking  the  back  of  his  head,  lie  was 
stunned,  but  not  made  insensible.  Half  an  hour 
after,  he  began  to  experience?  extreme  thirst, 
find  this  pcrsistisl  during  the  IS  days  he  was  in 
the  hospital.  Puin  in  the  back  of  the  head,  in- 
creased by  pressure,  was  n  prominent  symptom  : 
but  it  lasted  only  a  few  days.  Apart  from  this 
injury,  there  was  nothing 'in  the  case,  as  fever, 
diarrhaa,  or  vomiting,  which  would  cause  the 
thii^t.     Any  excitation  of  nerve-ends  of  the 
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palate  and  fauces,  considered  by  many  a  cause 
•f  thirst,  is  excluded ;  and  the*  nature  of  the 
injury  points  directly  to  a  central  disturbance. 
The  pain  indicated  sonic  posterior  part  as  the 
sott  of  disturbance.  Severe  pain  in  the  back  of 
the  held  and  neck  is  specially  noticed  in  disease 
of  posterior  porta  of  the  brain — e.g.,  the  medulla. 
A  sensation  of  the  necessity  of  air.  it  is  noted, 
may  occur  in  course  of  a  disease  of  the  medulla, 
without  the  lungs  being  any  way  affected.  In 
the  cise  of  thirst  arising  from  excitation  of  the 


this 


outer  ends  of  nerves,   we  most  suppose  the 
influence  transmitted  to 
pears  to  be  no  difficulty  in 
affected  directly. 

A  new  law,  similar  to  that  of  Avogadro,  has 
lately  been  developed  by  Herr  Orosshans.  It  is 
that,'  ••  At  the  boiling-pointa  the  densities  of 
bodies  arc  proportional  to  the  respective  sums  of 
their  atoms.''  He  deduced  it  from  the  con- 
sideration of  bodies*  composed  of  H,  C,  und  O. 
It  U  applicable  to  two  states — the  liquid  and 
the  gaseous,  and  the  same  behaviour  is  observed  at 
I'HTcspondina;  temperatures  (as  well  as  Toiling 
points).  In  extend-ng  the  law  to  other  com- 
pounds, the  number  »  (atom  sum)  has  to  be 
modified  in  a  certain  way,  and  the  author  has 
calculated  for  a  number  of  elements  this  modified 
h.  which  ho  denotes  as  a  physical  constant  for  the 
element  in  question,  with  the  name  "density 
number."  In  the  case  of  aqueous  solutions,  «  m 
II  A  +  H,  where  I!  is  the  density  number  of  the 
dissolved  body,  and  A  the  number  of  water 
molecule*  (see  WissJ.  £,M.  II.) 

Toplor's  principle,  according  to  which  all  light - 
ray*  from  a  point  that  are  regularly  refracted  in 
:«  lens,  an'  cut  off  by  a  slide,  to  that  only  those 
ray*  remain  which  have  undergone  irregular  re- 
fraction, has  been  recently  applied  by  Ilerr 
Hubert  to  the  microscope.  *  Tlie  ientr.il" screen, 
directly  under  the  object-carrier,  is  of  semi- 
circular  form.  A  real  image  of  it  is  uiodttCtd, 
ia  the  plane  of  which,  with  an  opaque  slide,  the 
image  may  be  reduced  to  a 'fine  line,  or  wholly. 
All  [mrts  of  the  object,  which  have  a  greater  or 
loss  refractive  power,  then  appear  bright  on  a 
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"  I  would  have  eteryon*  writ*  what  he  knows,  awl  as 
much  as  he  lawn,  but  no  man ;  siul  that  Rat  In  this 
only,  but  in  all  nth. r  subjects:  For  such  a  iwtn  mar 
have  *onut  partimliir  Vnowlcdgst  and  «xp*neaoe  oi  the 
nature  of  such  a  j«  ran.  or  such  a  fountain,  that  aa  to 
other  thing*,  knows  ne  u>t>re  than  what  everybody  do**, 
ami  yet,  to  koep  a  clutter  with  this  little  plttanoe  of  bis, 
irul  undertake  to  write  the  whole  body  of  pbyaiciu ;  a  vice 
from  whence  put  ir.oovcnteooc*  derive  their  original." 
'*  " 


EBKATTJM  CASSINI'S  DIVISION  IN 
SATURN'S  RINO,  AND  THE  SEPARA- 
TING POWER  OF  A  TELESCOPE- 
SPECTRUM  OF  PETROLEUM  FLAME 


Hitherto,  it  has  bu  n  supposed  that  the  harden- 
ing of  limo  and  hydra ulii  cements  is  due  to  the 
hydration  of  silicates  and  atuminatea  of  lime, 
which  are  funned  in  burning.  Recent  observa- 
tions by  M,  Landrin,  however,  lead  him  to 
attribute  it  to  the  presence,  in  all  hydraulic  com- 

Counds,  of  an  allot ropic  variety  of  silica,  which 
e  calls  kyilrmatttr  tUku.  He  prepares  this  silica 
either  by  decomposing  silicate  of  potash  with 
concentrated  acids,  or  by  extracting  it  directly 
fiom  Their*,  limestone,  bv  treating  with  very 
dilute  acidulated  water.  Hydraulic  silica,  with 
line,  furnishes  mixtures  which  harden  under 
water  ;  at  the  same  time,  this  silica,  originally 
ijj>  iluble  in  concentrati-d  hydrochloric  acid,  be- 
comes anluhlc  in  it  under  the  influence  of  lime. 
Immersed  in  the  water  of  lime,  it  removes  this 
water,  alowlv  absorbs  the  lime,  and  hardens. 
M .  Landrin  has  also  shown  that  aluminntrs  of 
lime  arc  at  least  as  soluble  in  water  aa  plaster, 
and  conaequontly,  that  they  play  an  essentially 
injurious  rile  in  the  final  hardening  of  hydraulic 
m  aerials. 

The  results  of  experiments  on  the  apparent 
i  nitraction  of  stretched  caoutchouc  under  heat, 
have  not  shown  whether  this  occurs  in  all  direc- 
tions, or  only  in  that  of  the  stretching  force.  SI. 
Iyltedeff  finds  that  the  latter  supposition  is  the 
correct  one.  In  a  first  experiment,  no  determined 
the  density  of  a  thread  of  caoutchouc  wound 
round  a  small  frame  furnished  with  a  screw,  so 
that  the  length  of  the  thread  could  be  doubled, 
oi  the  tension  entire! v  removed;  the  temperature 
of  the  water  varying 'from  15=  to  3.V.  The  results 
King  unsatiafactory,  he  made  a  sort  of  thermo 
meter,  with  reservoir  funned  of  a  long  tube  of 
caoutchouc,  which  could  be  stretched  and  hinted 
in  a  water-bath  (from  15'  to  41"  C.j.  The  levol 
of  water  in  the  capillary  tulw  always  fell  when 
the  tctii]>eraturo  was  rais' d.  When  the  tube  was 
stretched,  the 
marked. 


A  (Ikjiuan  brewer  in  Nevada,  having  heard  of 
Hi"  lime  process  for  mining  coal,  proposes  to  use 
«r  i.:  as  an  a (r«nt  for  rending  rocks.    He  has  in  his 

experiments  blown  atimj^v -hooped casks  to  pieces, 
and  farced  out  otic  e:;it  ot  his  biewery.  He  desires 
tamil  '  experiments  in  (He  t'omstock  mines,  the 
heat  nf  which  will  set  up  f.  rmeutation  the  moment 
'be  y  ait  charge  i.  tamted.  whirh  will  soon  beconv 
as  artire  as  to  overcome  every 


COMMON'S   ORB  AT 
lOMETS  OF  1811 
'  TIMES "  ON  SOLAR 
EARLIER    volumes  OF 
THE  "  ENGLISH  MECHANIC,"  AND 
LATER     "  discoveries  ••  —  ore 
OORIAN  TELE8COPB  -TE8T8  FOR  A 
Sin.      TELESCOPE  —  JOSHUA  COM 
MANDINQ  THE  SUN  TO  STAND  STILL 
-THE  RED  SPOT  ON  JUPITER-CAL 
CULATION  OF    ECLIPSES    AND  OC 
CULTATIONS  — 
WORK  IN  MADEIRA. 

[216tH.]-Ix  btt^r  iWi;!,  p.  461,  column  1,  line 
AS,  "observers  "  fheuld  be  obaerver,  and  the 
comma  should  be  placed  after  the  name  "  Burn- 
ham." 

I  must  begin  bv  netting  Mr.  Hanneford  (letter 
2W>.Vi,  p.  45J;  ritbt  a*  to  a  matter  of  fact.  If  he 
will  turn  to  p.  4 ;  of  Vol.  XVI.  of  the  R.A.S. 
J/wi/a  fy  Suit,  ",  he  will  find  the  results  of  an  elabo- 
rate aeries  of  measures  of  the  Saturnism  System  by 
Mr.  Do  la  Rue.  in  which  the  breadth  of  the  prin- 
cipal (or  Cassi iu'h  division  in  the  ring  is  given  as 
l  HM"  a  quantity  difieriug  very  materially  indeed, 
from  any  one  which  can  be  legitimately  described 
as  about  "hnlf  a  wond,"  But,  even  were  the 
division  narrower  ti.au  it  really  ia,  the  light  from 
Saturu'a  ring  is  very  much  less  brilliant  than  that 
from  a  star,  and  is.  moreover,  diffused  and  not 
concentrated  in  a  point,  so  that  nothing  akin  to  the 
encroachment  of  trie  two  spurious  optical  discs  of  a 
I  close  double  star  <»■(  ur*  in  viewing  it.  Added  to  this, 
a  line  is  perceptilje  where  a  disc  having  that  line's 
width  for  its  diameter  is  wholly  imperceptible. 
But.  even  taking  all  these  considerations  into 
uccouut,  the  6tory  of  the  observation  of  thia  divi- 
sion with  ljin.  of  aperture  is  a  strange  one.  Of 
course,  as  my  querist  so  saw  it,  I  believe  it;  but  I 
should  not  have  believed  it  had  I  seen  it  myself.  I 
may  mention,  too.  us  a  detail,  that  the  separating 
power  of  a  telescope  is  obtained  by  dividing  4 -56  by 
the  aperture  in  incfies— not  the  aperture  in  inches  by 
4  56.  As  for  the  hues  Mr.  H.  sec*  with  his  spectro- 
scope in  the  petroleum  flame,  they  do  not  belong  to 
hydrogen,  but  to  some  hydro-carbon.  I  have  never 
seen  one  of  Horn*  and  Tliomthwuita's  miniature 
spectroscopes ;  hut  any  spectrosco|w  ought  (if  in 
proper  adjustment'!  to  show  the  stellar  spectra  with  a 
','in.  reflector.  If  Mr.  Hanneford's  object  be 
merely  to  see  spectra  of  stars  without  measuring 
them,*  he  will  find  McLean's  star  spectroscope 
singularly  simple  and  effective  in  use.  I  have  not 
beard  of  any  di*-0vehes  in  Saturnism  detail  having 
been  made*  with  Mr.  Common's  great  reflector. 
Our  Monthly  jfotura  contain  accounts  of  various 
observations  made  with  it.  Mr.  Common  has  usml 
it  for  celestial  photography  with  most  admirable 
result* ;  a  recent  rt  ally  marvellous  photograph  of 
the  great  nebula  Burro uiiding  0  Ononis  being  among 

A  Coddiogton  lent  would  be  as  unobjectionable  a 
form  as  any  for  a  very  high-power  single-lens  eye- 
piece ;  but  1  should  advise  your  correspondent  to 
stick  to  the  Huyghenion  eyepiece  us  affording  all 
the  power  t ii.tr  can  ever  usefully  be  employed. 

I  do  not  know  nprnpo*  of  what  allusions  have 
lieen  made  in  tin's*-  cnfuransto  "  the  Or*  at  Comet 
of  1S12."  a«  f tut  J  by  "  H.  O'B."  in  query  49270 
(p.  49-1) :  but  the  solitary  comet  which  appeared 
(luring  that  war  was  discovered  by  Pons  on 
July  20th.  sn.l  :t*  tail  was  only  2  long'.  1 U  orbit, 
as  calculated  by  Etuko,  was  elliptical,  aud  it  hail  a 


period  of  70"68  years.  If  the  computed  elements 
correct,  it  ought  (neglecting  possible  pertur- 
us)  to  come  into  perihelion  again  about  the  19th 
of  next  May.  What  is  it  that  "H.  O'B."  wishes 
to  know  about  the  Comet  of  1811,  beyond  the  fact 
that  it  bad  a  period  of  .;  >m...  years  r 

I  welcome,  heartily  and  sincerely,  an 
article  on  "  Great  Sunspot*  "  which  appeared  in 
the  Ttmta  for  January  23rd.  It  has  been,  upon 
several  occasions,  my  unpleasant  duty  to  invite 
attention  in  these  columns  to  the  manner  in  which 
those  of  the  (so-called)  "leading  journal"  have 
been  misused  for  an  impudent  system  of 
advertising,  under  the  thinly-veiled  pretence  of  in- 
structing the  public  on  the  subject  of  solar  physic*. 
It  is,  then,  a  real  pleasure  tome  to  find  the  contri- 
butor to  your  contemporary  approaching  that 
subject,  on  the  present  occasion,  in  a  strictly 
scientific  spirit  ;  aud  giving  really  sound 
information  without  any  arrtere  strfvser,  or 
open  or  covert  commendation  of  himself  and 
friends  to  the  national  liberality.  It  is  intimated, 
truly  enough,  Out  problems  of  high  scientific 
interest  in  connection  with  the  physical  constitution 
of  the  Sun  await  solution  ;  but  it  is  no  longer  in- 
sinuated that  if  a  costly  and  lavishly  -endowed 
Solar  Physical  Observatory  were  instituted,  and 
that  "  celebrated  astronomer."  Mr.  Smith  (let  us 
say),  were  appointed  it*  director,  that  the  weather 
would,  in  course  of  time,  be  unerringly  foretold  : 
and  that  shipwrecks,  famines,  and  commercial 
panics  might  soon  be  predicte  d  with  practical  in- 
fallibility. Chi  the  contrary,  the  writer  says  defi- 
nitely :  f'  But  the  ruin  and  wind  cycles,  the  famine 
and  financial  crisis  periods,  the  recurrence  of 
disasters  and  shipwrecks,  bad  vine  years,  and  so 
forth,  in  harmony  with  the  sunspot  waves- these 
have  not  yet  been  established."  Kay,  he  goes  on 
further  to  notice,  with  quite  judicial  impartiality, 
how,  in  the  extraordinary  diversity  of  our  terrestrial 
meteorological  conditions,  any  anu  every  advocate  of 
the  most  diverse  theories  must  find  perfect  corrobo- 
ration of  his  or  their  particular  ideas.  Would  that  the 
subject  of  Solar  Physics  bad  been  brought  before  the 
public,  ah  initio,  in  thi<i  tone  and  temjwr.  It  would 
have  spared  the  ncecfr«ityfora  good  deal  of  energetic 
denunciation  of  something  uudistinguishable  from 
a  demand  that  astrology  should  be  subsidised  by 
the  State  in  the  XlXtli  Century.  In  one  sense, 
though,  it  might  luive  involved  a  philological  loos  . 
inasmuch  aa  the  English  language  would  never  have 
been  enriched  by  the  word  "  tSunspottery"  '. 

With  reference  to  the  very  pertiuvut  letter  (201WKJ) 
of  Mr.  Bufiham  on  p.  47*i,  I  would  remark  that 
the  "  discovery  "  to  which  he  invites  attention  is  by 
no  mean*  the  first  or  only  one  Unit  haslieen  "first  an- 
nounced some  years  since  in  the  Esouwi  Miviia.ni:'-" 
Any  one  who  may  hapialy  possess  a  complete  series 
of  your  wonderful  Encyclopatdia  will  find,  on  the 
perusal  of  it*  back  volumes,  that  a  g>x>d  many  ether 
recent  and  cognate  "discoveries''  have  been 
anticipated  in  these  columns.  I  sometimes  wonds  r 
at  the  folly  of  advertisers  who  announce  complete 
set*  for  sale.  I  do  not  think  that  my  own  scientific 
library  would  suffer  much  from  comparison  with 
those  of  a  very  Urge  proportion  of  mv  brother  readers , 
but  it  contains  but  few  works,  indeed,  that  I  value 
more  titan  I  do  my  series  of  the  Esou-n  Mbcuaxic, 
extending  uninterruptedly  from  No.  1  to  No.  931. 

Has  "Puzzled"  (query  492HSI,  p.  480)  taken  the 
precaution  of  so  mounting  his  two  ~ 


they  may  be  separated  by  an  interval  of 
more  than  21in.  • 

"J.  R."  (oaiery  4t^ll9,  p.  4S7)  may  congratulate 
himself  on  the  posseswiun  of  a  really  good  2in. 
object-glass,  if  it  will  fairly  divide  y  Leonia.  Of 
course,  the  division  of  close  star*  and  the  perception 
of  faint  tomitrt  ore  two  very  different  thing*.  The 
companion  to  Vega  is  certainly  out  of  his  reach  ; 
but  no  ought  to  see  the  acolyte  of  the  Pole  Star, 
and,  a  fortiori,  that  of  Rigel.  on  a  sufficiently  fine 
night.  As  I  have  tried  to  explain  above,  the  power 
to  sat!  Casaini's  division  in  Saturn's  ring  does  not 
depend  r.-u  what  ia  ordinarily  known  aa  the 
separating  {>ower  of  the  objective  at  all.  A*  teats  for 
the  Utter  be  may  try  1 1  Monocerotis,  X  Equulet, 
I  Ononis,  £  Urea  Majoria.  Arc.  These  are  at  the  very 
limit  of  his  optical  capabilities.  He  had  better 
consult  your  back  volumes,  too,  in  which  he  will 
find  numerous  tests  for  instrument*  of  every  aper- 
ture, that  of  hi*  own  included. 

I  am  not  myself  a  Jew,  but  tierbajn  may  be  for- 
given for  counselling  "  Nun.  Dor.  (query  94324, 
p.  4H7)  to  accept  the  interpretation  of  the.  paaauge 
to  which  bis  question  relates  put  upon  it  by  (int.  aL) 
Jahn  among  the  Roman  Catholics,  ana  the  late 
Dean  Mdman  among  English  Churchmen ;  the 
former  regarding  it  a*  a  sublime  poetical  trope, 
and  the  latter  speaking  of  it  tot  idem  irrbu  as  "pure 
poetry."  The  standing  still  of  the  Sun  and  Moon 
means,  of  course,  the  arresting  of  the  Earth's  diurnal 
rotation.  To  say  nothing  nf  the  cnsmical  result  of 
this,  it*  obvious  itume-dutte  enVct  must  have  been 
the  projection  of  everything  on  the  Earth's  sur- 
face into  space  with  on  initial  velocity  varying  as 
the  cosine  of  the  Latitude  .  object*  at  'the  equator 
being  flirted  off  (like  water  off  a  mop)  at  upwards 
of  U&7  miles  an  hour,  while  the  Gibcooitci  and 
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,  in  1st.  31"  51',  would  hare  been  propelled 
at  the  comparatively  moderate,  but  still  abundantly 
sufficiently  destructive,  rate  of  KS1J  mile*  an  hour. 
I  don't  fancy  that  the  fight  could  lave  persisted 
long  under  these  circumstances. 

If  "  F.  T."  (query  49340,  p.  488)  will  turn  back 
to  letter  20610  (p.  134),  he  will  fiud  that  the  rapid 
paling  of  the  once  so  conspicuous  red  s|»t  on 
Jupiter  is  a  verv  old  story  by  this  time. 

"Archimedes  "  (query  493.'»3,  p.  48S)  will  simply 
need  a  competent  acquaintance  with  »phencal 
trigonometry,  and  familiarity  with  the  use  of 
lopsxithmic  tables;,  to  make  the  calculations  to 
which  ho  refers.  They  are  terribly  long  and  tedious, 
notably  in  the  case  of  Oecultatioo  and  Eclipse 


That  somewhat  erratic  genius,  the  Astronomer 
Royal  fur  Scotland,  has  receutly  produced,  under 
the  title  of  ''Madeira  Spectroscopic,"  a  work  of  the 
greatest  interest  and  importance  to  all  interested  in 
Solar  Spectroscopy.  It  is  the  outcome  of  a  scries 
of  most  painstaking  observations  made  by  the 
author  at  Madeira  during  the  summer  of  1R*1  ; 
the  spectroscope  employed  being  furnished  with  a 
superb  Kutherf  urd  diffraction  grating  and  a  powerful 
collimator  and  observing  telescope.  Prof.  Piaxxi 
Hmyth  wisely,  as  I  think,  confined  his  researches  to 
a  comparatively  limited  portion  of  the  spectrum, 
with  the  renilt  that  his  attention  being  thus 
concentrated  on  a  region  of  relatively  small 
extent,  he  was  euabhd  to  map  the  'selected 
portions  in  a  manner  ps  remarkable  for  its  beautv 
and  mass  of  detail,  as  for  its  truth.  In  each  of  hu 
plates  he  gives  typical  representations  of  the  region 
he  is  describing'  arranged  in  chronological  order. 
To  take  plate  I.  as  an  illustrative  example.  The 
top  division  shows  the  preliminary  band  of  groat  A 
in  the  Bed,  as  mapped  bv  Sir  David  Brewster  and 
Dr.  Gladstone  in  It**),  Beneath  this  is  its  map  as 
delineated  bv  Kirchhuff  and  Professor  Rosco*. 
Then  comes  the  map  of  the  Royal  Society  of  1»7'>. 


This  is  followed  by  Cairtain  Abuey's  photograph, 
which  is  itself  succeeded  by  the  splendid  chart  con- 
structed by  Professor  Langley  at  the  Alleglianey 
ijbscrvatory,  U.S..  in  1878.  Finally,  two  of  Pro- 
fessor Smyth-*  own,  equally  beautiful,  drawings 
form  the  p  tniiiidir  ot  the  plate.  And  st>  ou 
through  17  plati*  to  the  "Near  G,"  or  violet 
hydrogen  region  .  the  concluding  or  tstli  plate 
of  the  volume  representing  in  a  very  striking 
manner  the  distribution  rjf  the  spectral  colour*. 
It  is  impossible  to  give  even  a  retmm  of  so 
important  a  work,  or  of  the  conclusions  drawn 
by  its  author.  within  the  limits  of  a  paragraph  in  a 
letter  like?  this :  so  I  can  ouly  say  here  that  the 
results  arrived  at  by  Professor  Smyth  with  reference 
to  the  terrestrial,  or  extra-terrestrial  nature  of 
certain  group*  of  lines,  deserve  the  most  serious 
atn-ntiou  on  the  part  of  spectroscopists.  It  mav 
not  be  unworthy  of  MUM  that  the  Soot-tun 
Astronomer  Royal  speaks  with  the  most  withering 
contempt  of  the  Spectral  Map  of  the  Royal  Society 
of  1S7.> ;  nor  (judging  from  the  poverty  of  the 
fac-sinules  of  it,  which  appear  on  page  after  page 
of  his  book)  without  reason.  The  contrast  between 
their  scene- painting  style  of  delineation  and  the 
exquisite  reproductions  of  Professor  Langley  and 
hiro*elf,  must  strike  the  eye  of  everyone  who 
glances  at  a  single  one  of  the  illustrations.  Every 
' me  interested  in  spectroscopic  work  should  obtain 
this  beautiful  volume.  It  is  published  in  Edin- 
burgh, by  \V.  and  A.  K.  Johnston. 
A  Fellow  of  the  Royal  Astronomical  Society. 

DrVXDIXCt  POWER  OF  TELESCOPE. 

[2100.V]— Rkfxbhijio  to  the  visibility  of  the  chief 
division  iu  Saturn's  rings  with  a  small  a|»-rturc,  1 
think  the  remark"  of  "  Amateur  "  (20084)  are  likely 
to  mislead  in  saying  that  tho  reasoning  respecting 
the  "  spurious  'f  discs  of  stars  docs  not  applv  t  >  the 
planet.  Would  not  tho  visibility  of  the  division  be 
due  rather  tv  t>,<  tmall  ,/it,  ,„*,<•  kr,ghtt>(*>  ■/  tlx 
placet  at  nmpttn  tl  tritA  a  ttttr  !    With  the  latter  the 

gradui 
This  is 

■littly  division  mav  be  seen  in  a  close  double  star 


brightness  is  supposed  to  fade  gradually  from  tl 
centre  to  the  fir»t  dark  ring.    This  is  why  a  faint 


of  kwh  magnitude  (with  a  given  aperture! ,  when  a 
hnghtrr  star  ol  the  »a«w  distance  seems  only  all  oval 
blotch  of  light.  Herbert  Ingali. 

•  i  Hill.  Jan.  20th. 


121005.  1-Tha.tkb  to  "A.  8.  L,"  (20082)  and 
"  F.  M.  C."  CMriSi)  for  tlieir  letter..  We  are  now, 
I  think,  in  a  position  to  state  tho  sixes  of  flats  which 
are  required  for  different  purposes.  I  would  pre- 
mise, in  reply  to  "  A.  S.  L.."  that  the  object  is  not 
to  find  the  flat  which  is  largo  enough  for  large 
images,  nud  therefore  will  suffice  for  small  ones  ; 
but  to  ascertain  how  small  the  flat  may  be,  to  re- 
flect perfectly  the  image  which  von  are  observing  : 
und  to  "  F.  M.  C,"  although  the  double  st.ua  in 
nit  absolutely  a  point  at  the  f.Kus,  the  question  is, 
■«<*»  their  being  otherwise  affect  the  mzc  of  the 
fist? 

Taking  the  formula  of  "F.H.A.S."  (Dec.  8),  atii 


the  sun  and  moon  to  be  32'  angular  dtarn .,  we  have 
for  '.'ft.  Sin.  focus,  an  image  at  the  focus  ltKHin. 
having  diam.  41    give*  a 


Jupiter 

-0236iu. ;  Saturn,  with  IS  Uuiui..ai 
and  Rignl,  with  nma  10'.  00o4in. 

With  Mr.  Vallauce-s  loin,  mirror,  8ft.  4in.  focus, 
the  focal  imago  of  tho  sun  and  moon  will  bo 

•9:108m. 

We  will  take  first  Mr.  Vallance's  17  Jin.  mirror, 
9ft.  3in,  focus.  When  viewing  tho  sun  or  moon 
with  the  flat  at  11  Jin.  from  the  focus,  he  will  re- 
quire one  2fin.,  and  his  2in.  flat  will  reduce  the 
sixe  of  his  mirror  to  lOJiu.  (see  fig.),  which  I  have 


drawn  not  to  any  proportion,  but  simply  as  an 
illustration. 

In  this  wo  have  represented— 1st,  the  flat  which 
is  necessary  when  the  focus  of  the  cone  is  a  point : 
2nd,  that  which  is  required  when  it  is  a  measurable 
image;  and  3rd,  the  effect  which  the  small  flat, 
under  these  circumstances,  has  on  the  size  of  the 
mirror. 

My  own  I2]in.  mirror.  Oft.  3in.  focus,  requires, 
at  l'iin.  from  the  focus,  a  flat  2,'.:in. ;  so  that  Mr. 
talver,  in  sending  me  a  2[tu.,  supplied,  as 
"  F.  M.  C."  says,  the  right  one  for  a  maker  to 
send  with  an  instrument^  My  t  j in.  reduces  the 
sice  of  my  mirror  to  Oin. 

Mr.  Vallance's  15iu.  mirror,  8ft.  41n.  focus,  has 
n  cone,  the  diameter  of  which  (supposing  the  focus 
to  lie  a  poiut  such  as  is  observed  in  tho  day-time 
when  looking  at  the  sky  through  the  adjusting  eye - 
I>iece)  i"  1 1  ix> -  «t  loin,  from  the  focus,  and  ifin.  at 
!*Jm.  To  observe  thu  sun,  moon,  or  star  cluster  of 
the  same  sixe,  32',  he  will  require  a  25  in.  flat  at 
loin,  from  tho  focus,  and  his  l)iu.  flat  reduces  the 
size  of  his  mirror  to  (ijiu. 

These  sizes  are  taken  from  measurement,  and  not 
from  calculation  ;  but  I  believe  they  will  be  found 
about  correct. 

In  viiwingJupitcr,  Saturn,  or  double  stars,  how- 
ever, the  ease  is  different.  The  focal  images  are 
virtually  points— that  of  Jupitt  r  Iwiug  only  a  frac- 
tion over  of  an  inch;  so  that  if  the  flat  has  a 
little  margin  say,  {in.  or  {in.  larger  than  the  cone 
of  rays,  us  observed  when  adjusting  in  the  day- 
time, it  will  lie  amply  large  enough,  and  the  very 
valuable  part  of  the  mirror  preserved. 

I  would  also  mention  that,  although  the  loss  iu 
looking  at  the  moon  m-vm-%  to  be  so  great  by  re- 
ducing tii-  sixe  of  the  mirror,  yet  when  observing 
an  individual  object,  such  as  a  crater.  Ice.  you 
have  here  a  virtual  point,  and  all  the  advantages 
to  be  derived  from  a  small  flat.  My  impression  of 
the  nebula  in  Orion  is,  that  it  is  decidedly  finer 
through  the  Mm.  I  should  not  part  with  my  2Jin., 
though  I  should  only  use  it  on  special 
whi  n  I  wished  to  observe  large  objects  i 
ously— i.e.,  at  one  glance. 

Fordiugbridge.  T.  Westlake. 

[21007.]  -As  to  the  remark  in  letter  20900,  "  that 
the  flat  should  be  large  enough  to  reflect  the  image 
of  the  Sun,"  it  is  uot  "erroneous"  as  therein 
described.  The  flat  ought,  and  must  be,  large 
enough  to  gather  all  the  light  that  can  be  sent  to 
it.  Also  that  "  the  longer  the  focus  the  larger  the 
flat  ought  to  be"  in  this  case.  The  fact  is,  tho 
longer  the  focus  the  smaller  the  flat  is.  The  size  of 
a  flat  depends  uitou  three  things :  diameter  of 
miiT'ir,  focal  length,  and  diameter  of  sun's  image, 
also  the  distance  of  the  flat  within  tho  focus.  The 
ratios  of  these  conditions  vary  with  each  mirror. 
The  point  I  maintain  is,  that  a  flat  just  large 
enough  to  take  cono  of  stellar  rays  is  too  small  to 
take  cone  of  solar  rays,  and  u  uvt  the  correct 
size. 

First  take  three  mirrors,  each  8ft  focus,  and  6in.. 
1  —in . ,  and  loin,  diameter  ;  the  name  sized  flat  will 
not  suit  the  whole  three  stellar  rays,  or  rays  con- 
verging to  a  point.  The  flat  to  tie  same  instance 
witiiin  focus  iu  each  cose— sav,  lOin.  Xow  look  at  | 
Fig.  1.  The  flat  at  A  is  just  large  enough  for  6in., 
evidentlv  too  small  for  l'Jin.  or  loin.  This  clearly 
proves  that  focal  length  does  uot  alone  decide  sixe 


Fig.  2  to  be  10ft.  instead  of  8ft. ;  would  not  the 
angle  A  bo  smaller  in  that  case,  and  tho  flat  conse- 
quently less?— the  mirror  in  each  case  being  the  same 


ri  c.t  . 


sixe.  My  opinion  from  a  practical  point  of  view  is 
that  this  small  flat  theory  is  like  "  straining  at  a 
gnat,  and  swallowing  a  camel." 

What  is  the  loss  of  light  sent  to  the  mirror  by 
the  interposition  of  the  flat,  or  rather  the  difference 
between  t  wo  flats  to  take  in  stellar  and  solar  rays ': 
Take  a  loin,  mirror  and  liin.  flat,  area  of  mirror 
176}in.,  area  of  flat  I  Jin.  Suppose  a  2in.  flat  neces- 
sary, its  area  3,V.  in. :  difference  of  area  of  the  two 
flats  IfVin..  in  Ut'Jin.  Now,  is  this  loss  of  light 
practically  worth  all  the  fuss  that  is  made  about 
it  r — especially  when  it  is  taken  out  of  that  part  of 
the  mirror  where  you  can  best  afford  to  lose  it :  and 
the  larger  tho  mirror  and  flat,  tho  less  the  loss  of 
light  in  proportion. 

The  sue  of  focal  image  depends  upon  the  focal 
length  only,  the  sixe  of  mirror  being  immaterial ; 
but  the  amount  of  light  condensed  into  the  image 
does  depend  upon  area  of  mirror  and  flat  con- 
jointly. In  Fig.  1  the  image  will  bo  the  same  sixe 
for  each,  but  tho  light  and  detail  will  be  very 
differeut. 

My  humble  advice  is:  Have  the  flats  largo  enough 
to  catch  every  ray  the  mirror  can  send  to  it,  whether 
from  the  stars,  sun,  or  moon,  and  then  you  will  not 
have  it  too  large.  I  assert  that  a  flat  in  one  fixed 
position,  that  will  just  take  in  tie-  cone  ot  stellar 
rays,  is  too  small  to  take  in  the  whole  of  tho  solar 
rays,  and  I  challenge  any  QM  to  prove  to  the 
contrary. 

I  utterly  fail  to  see  any  "  groat  improvement  in 
performance  by  considerably  reducing  flat."  Can 
the  eye  determine  any  deterioration  between  au 
area  of  17flin.  and  1 74jm.  ? — for  that  is  all  a  reduced 
flat  amounts  to,  provided  the  leaser  Sat  gets  all  the 
light.  I  trust  I  nave  been  able  to  show  that  this 
"fight  of  the  flats  "  is  only  splitting  hairs  for  uu 
possible  advantage. 

Newcastle.  John  8.  B.  Bell,  O.K. 


plane 


[21008.]— Mb.  Vau-axce  contends  that  a 
that  is  largo  enough  for  stars  is  also  large  enough 
for  the  moon,  and  ne asks  to  he  corrected  if  wrong. 
Of  course  ho  is  wrong,  and  the  following  c 
convince  him. 

The  image  of  stars  at  the  focus  of  our  i 
has  no  diameter,  practically  it  is  a  point ; 
the  image  of  tho  moon  may  lie  tin.,  )in.,  or  ■ 
according  to  the  focus  ;  consequently  the  diameter 
of  the  cone  of  rays  when  observing  the  moon  is 
larger  at  every  part  than  when  we  are  observing  a 
■tar.  Therefore,  the  piano  that  will  just  take  tho 
cone  from  the  star,  will  lose  some  of  tho  cons  from 
the  moon. 

If  Mr.  Vallance  will  find  out  the  exact  diameter 
of  the  cone  where  ho  wishes  to  place  his  plane,  and 
odd  for  every  foot  of  focus  Jin.  to  such  diameter,  it 
will  give  him  tho  exact  sixe  of  the  plane  needed  for 


prove 
of  flat 

Next  take  any  mirror.  Fig.  2.  Let  tho  flat  A  be 
large  eii' >ugh  to  catch  stellar  rays  coming  to  a  point 
at  F  ;  it  is  manifestly  too  small  to  catch  tho  solar 
r.ivs  which  come  to  f  srus  over  a  visible  surface  at 
K."  How,  by  any  possible  thoory,  can  the  tint  A  b" 
Urge  enough  to  catch  all  th.)  light  the  mirror  can 
s»ad  to  it. 

I!  w  does  Mr.  Vallate  prove  his  theory  that 
:h.  lunger  the  focus  the  larj<  r  the  flat.  Suppose 


the  moon  :  but  he  had  better  add  Jin.  Example 
suppose  a  12in.  mirror  of  6ft.  focus,  a  2iu.  plane  at 
12m.  from  focal  point  will  jiul  do  for  stars,  but  for 
the  moon  it  must  be  2Jin.,  better  2Uin.  The  sketch 
— where  tho  outer  cono  represents  the  rays  from  the 
moon  and  inner  from  star — will  show  him.  The 
lines  BB  represent  (exaggerated,  of  course)  the 
course  of  the  rays  from  the  moon,  and  form  an 
image  of  a  sensible  diameter  at  C  ;  tho  linos  A  A 
the  rays  from  a  star  focussing  to  a  point :  the  plsre' 
P  just  takes  them  in :  the  ret  of  the  rays  are  lost 
through  the  plane  not  being  able  to  receive  tliem. 
Will  Mr.  Volliinoc  kindlv  say  where  this  sketch  is 
wrong,  and  sow]  us  the  correct  dmwing  J  We  sbnll 
uiiderstaudanketchbetter.antWeewhich  is  right-  He 
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b  uot  to  the  point  in  suggesting  plane*  largo  enough 
for  larger  object*  Uian  the  moon  :  bo  might  as  well 
talk  of  observing  whole  oon*tclt,-itirin*  ut  once ;  Uie 
mark  is  rightly  drawn  by  providing  (or  such  gene- 
mi  field*  ami  object*  a* the  Moon  and  Sun.  Neither 
i*  he  to  the  point  in  hi*  question  to  "  A.  S.  L."  It 
is  not  a  question  c.f  what  goes  to  tho  mirror  ;  it  is 
the  size  of  Hut  for  collecting  what  o.in<-«  from  it. 
Neither  has  Use  size  of  tl«r  imagv,  as  given  by  a 


small  portion  of  tho  mirror  or  Hut,  to  do  with  it. 
Tut  off  much  of  th<-  plane,  the  sire  of  imago  i«  the 


j;  but  do  we  utilise  the  whole  of  tho  mirror  r 
1  hope  this  may  satisfy  Sir.  Vallance. 

O.  Calver. 


SIZE  OF  FLAT  IN  NEWTONIAN  TELE- 
SCOPES, AND  EQUIVALENT  FOCUS  OF 
CASSE GRAINS  AND  GRKQORIAN3. 

[21009.] —  Is  my  letter  on  page  47'*  I  notice  a 
slightprinter'scrror,  which,  howevc-r.altcrii  Uie  mean- 
ing of  the  sentence — "  Mirror  diameter  of  tin*  flat," 
should  read  "  «<i».«f  diameter  of  the  flat,"  \c. : 
also  for  "  fruMum  "  read  "  fru»tnim."  As 
regard*  equivalent  foci,  will  ••  A.  N.  II."  do  me  the 
favour  to  run  through  mv  letters  on  Uiis  subject  on 
page*  305,  -117.  and  PIG,  in  connection  with  the  rule 
given  in  his  letter  ou  jxige  477  :  By  tho  formula 
given  on  page  to>i  the  focu*  in  his  example  would 
come  out  considerably  lean  than  what  he  lias  doduced, 
and  I  should  be  gLul  to  know  wluch  is  right. 

I  do  not  think  tho  vertex  of  the  mirror  could  ever 
(practically)  coincide  with  the  position  of  the  focal 
image,  so  that  it  seems  more  reasonable  to  employ 
ruleawh  ichnrcapplicablo  to  thcnctunl  circumstances 
id  tho  case,  even  if  somewhat  lens  convenient.  This 
(as  I  pointed  out  before)  seemed  to  diminish  some- 
what the  aecuncy  nf  the  formula  originally  given 
by  "  Orderic  Vital,"  who  also  assumed  tlie  focal 
point  to  be  at  the  vertex  of  large  mirror.  Would 
tho  eorreaiKindc-nt  just  mentioned  kindly  inform  us 
what  curve  the  couvex  mirror  should  be,  if  (as  in  the 
instance  quoted  by  "A.  N.  II."  fmm  Mr.  Calver'* 
practice}  the  concave  is  ground  to  an  elliptical  curve 
I  find,  on  referring  bark  to  hi*  Utter  on 
that  Uiis  case  is  not  alluded  to. 


[2l01O.]-As  "A.  S.  L,"  in  20&S2,  hat  intro 
troduccd  the:  strip*  in  the  refractor,  in  illustration  of 
the  uoctssary  si/.e  of  flits  in  the  reflector,  1  will 
ask  him  to  notice  that  the  optician  in  placing  them 
cut*  off  all  light  but  that  proceeding  from  the 
object-glass  to  the  cyepieo.-,  not  making  any 
allowance  for  size  of  image  of  nun  or  rnocu  or  ariv- 
tliiug  else.  Just  so,  1  ronteml  that  if  the  that  w'ill 
reflect  all  the  parallel  rays  that  fail  on  the  mirror 
into  the  eyepiece,  it  is  quite  largo  enough,  und  n 
larger  flat  will  do  no  more. 

Even  if  a  burger  flat  gave  more  light  when  tonk- 
ing  nt  the  sou  or  moon,  what  i<  the  benefit  •  The 
light  is  too  great  with  the  smallest  flat,  an  1  iun.lv 
'tis  a  needless  expense  to  have  a  large  Hat  to  give 
more  of  that.  Uot  I  Micvc  you  get  no  more  light 
into  Use  eyepiece,  let  tho  Hat  be  ev.  r  so  mn.  h  Uig..r. 

Philip  Vallanco. 


[210H.J-I  ass  that  Mr.  Wray  (iuu.)  ha*  joined 
"Prumatique"  in  writing against  the  reflector:  but 
do  these  correspondenta  think  it  can  bo  talked 
dawn  :■  if  it  ha*  good  merits  it  will  outlive  biased 
comment* :  if  it  has  none,  it  would  die  a  natural 
•leath.  These  correspondents  appear  to  think  it  is 
uot  dying. 

The  scare-crow  statements  about  the  silver,  ton- 
permanence  of  adjustments,  &e.,  have  been  made 
over  and  over,  and,  as  often,  by  those  who  ure 
familiar  with  them,  shown  to  be  ovcr-strainc-el  ex- 
aggeration*   they  are  stale  anil  worn  out. 

I  have  lift  my  production*  to  take  can-  of  them- 
selves, reiving  on  their  merit*  in  the  hands  of  Jho*e 
who  use  them.  I  have  had  nothing  to  sav  against 
refractors.  I  think  those  who  write  al«.ut  reflectors 
should  neither  mako  unjust  nor  alwurd  statement*  ; 
not  but  what  »urli  a  course  always  refute*  and 
SXTJOSM  itself.  Still  we  are  duty-bound  to  be  fair 
toward*  each  other. 

I  will  leave  Mr.  Wray  to  his  opinion  on  the  fast- 
er judgment,  ic,  of  tlio«o  who  take  to  reflect  its— 
*'  using  them  because  tliey  are  cheap  "  ;  but  I  am 
not  suie  whether  tbn  wording  of  some  part*  of  his 
letter  i»  well  chosen  or  considered. 

He  credit)  Mice  tor*  with  one  merit  only-cheap- 
ness  ;  but  what  will  it  avail  of  hi*  calling  them 
cheap  and  nasty,  while  the  perfectly  disinterested 
observer*  tell  luni  they  are  cheap  and  good  ? 

Mr.  Wray  concludes  hi*  second  pirsgraph  by 
telling  us  that  "  U.e  reflector  will  liave  decayed  and 
bee-rue  useless  v  hen  the  achromatic  marie  same 
time  will  lie  unaffi  cte d."  Did  he  write  this  absurd 
statement  to  court  our  smile*  't  or  doe*  h«  uot  know 
that  reflector*  are  uot  now  made  of  speculum 
metal,  a*  in  the  days  Mr.  Wray  had  to  do  with  them ; 
but  ore  made  of  the  name  material  a*  o.g.'s,  viz., 
gla*.  -  If  he  had  a  wish  t»*ay  *nmcthing  damaging 
i»  would  have  been  more  consistent  to  have  aoid  I 


something  with  a  shadow  cf  reasonableness—  some- 
thing explainable— because  it  must  1*  beyond  the 
understanding  of  newt  persons  to  know  how  the 
reflector,  moilo  of  tho  same  material,  is  to  "  decay 
and  become  useless,"  while  the  o,g.  remain*  un- 
changed? I  hope  this  doleful  little  ditty  of  Mi. 
Wray's  will  not  seriously  affect  the  spirits  of  "  those 
gentlemen  who  use  them." 

To  take  the  best  view  of  it,  I  will  suppose  Mr. 
Wray  really  docs  not  know  <  f  what  the  mirror  is 
made,  or  under  what  condition*  it  exist*.  It  is 
this :  Tho  mirror  is  made  of  ,j!<u  <  (hauler  than  that 
of  which  an  object -glass  is  made} :  there  is  only  one 
optical  surface  (if  he  will  allow  such  a  dignifieil 
naiuer  ;  this  surface  does  not  at  any  time  require  t  > 
!«  wiped  of  dew  during  observation*— or  from  dn*t 
These  "  deteriorating  "  influence*  are  absent  from 
the  glass  surface.  This  surface  i*  chemically 
coated  with  silver,  nnd  last*  from  two  to  1G  or  more 
years,  accortling  to  care  and  circumstance*.  ThL* 
item  r.rr^  is  also  *' cheap."  It  consist*  in  keeping 
the  mirror  covered  when  not  in  u*e. 

Now  for  tho '•  deteriorating "  and  "continual" 
business  nf  cleaning  for  resilveriug,  which  our 
friend  "  Prumatique "  has  «>  exaggi  nited  upou. 
It  is  done  this  way:  A  mop  of  pure  cotton  wool 
ia  wettisl  with  nitric  acid,  anil  the  silver  i* 
moistened  with  it  and  instantly  dissolved.  Friction 
does  ii  t  help  the  acid  to  dissolve  it.  Even  if  it  wa» 
required,  there  i»  nothing  softer  than  cotton- 
wool;  indeed,  quite  as  soft  and  dean  a»theoft- 
u«sd  wa*h-leather  used  for  tho  o.g. 

It  takes  at  m>wt,  say,  a  few  wennd*  to  dissolve 
the  silver ;  the  surfaeia  is  then  rinsed  with  plenty 
of  water,  and  *iiongc>d  once  or  twice  over  with 
another  and  freidi  small  handful  of  eotton-wool ;  it 
i»  then  ready  for  another  coat  of  silver,  which 
n-al»  it  again  from  even  tho  atmosphere  for  a  like 
period. 

Now,  after  thi*  can  fill  explanation,  Mr.  Wray 
cannot  I*-,  a*  U-fere,  «upp<.«d  not  to  understand 
the  details,  and  we  will  now  ask  him  to  explain  to 
us  the  rapid  "decay  "  and  "  ustlesa"  couilition  of 
tho  mirror,  a*  cenitmstcd  with  the  com|wrativelv 
everlasting  endurance  of  the  achromatic.  1  shall 
bo  glad  of  an  explanation,  because  it  will  open  my 
eves  to  lookout  for  something  not  so  subject  to 
'*  decay  "  as  ghias. 

I  would  suggest  also  to  "  I'rinmatique."  in  the 
same  good  feeling  I  liave  t>  Mr.  Wray,  that  he 
make  good  his  case  the  next  time  he  makes  char,',  s 
against  the  reflector,  particuLirly  when  lie  is  asked 
to  explain.  Hestati  it  that  a  4in.  achromatic  was 
preferable  to  a  reflector  of  Gin.,  which  ia  over 
double  the  aperture.  lie  wo*  asked  to  explain 
»rAy.  lliis  he  did  not  do.  If  he  had  explained 
this  and  other  mutter*  he  would  have  saved  Mr. 
Holme*  from  cuticluding  ho  did  not  much 
understand  them.  Mr.  Holmes  i»  not  to  be 
blamed  for  thU  conclusion,  for  ho  was  in- 
flis-iu-ci!  by  '•  Prisniatique'* "  own  statement*. 
Of  course  it  is  quite  wrong  to  say  a  tin.  o.g.  u 
sii]»rior  to  a  Gin.  mirror:  and  "  Pii?matique " 
oi.ght  to  know  it.  Thi<  is  really  no  fair  eoin|«ri- 
*nn.  Again,  he  said  r  fleetois  were  "  very  well  in 
large  nlis-rvatoric*,  where  there  are  assisrsiuti 
alwuy*  in  reaeliness  to  n  silver  them."  I  would  o*k 
him  if  hi*  expression,  "continual  resilveriug,"  can 
be  reasonably  explained  to  mean  (  lice  ill  sevenil 
year*!'  Ho  seem*  to  think  they  want  a  fresh  «*r- 
iace  every  week. 

Another  ivcklc**  statement  ira«,  "  that  the  con- 
tinual cleaning  for  resilvering  drtt  riorati^l  the 
•urfarn  "  ;  and  it  af  j.  ar*  that  either  he  thought 
they  were  elrauisl  for  n  silvering  by  rubbing  off  the 
silver  with  rouge,  or,  having  heard  of  Mr.  Wiueu  ll 
saving  that  rubbing  with  rouge  would  spoil  the 
figure,  lead  unlawfully  or  inadvertently  brought 
it  forward  an  a  fact  to  bear  against  lh-m. 
Anyway,  Mr.  Waisell  took  this  unlawful 
weapon"  out  of  hi*  bands,  and  explained  that  the 
surface  is  "  practically  everlasting."  I  would  like 
to  ohscrvo  also  that  those  metal  mirror*  he  hcliiisi 
in  making  which  lasted  only  ten  year*  were  far 
from  good  metals,  and  do  not  by  any  menu*  repre- 
sent the  duration  of  metal  mirrors.  I  know  of 
scores,  many  time*  uldcr  than  ten  yesars,  in  good 
condition.  If  the  metal  is  good,  they  hut  for  a 
long  time,  and  they  can  bo  cleaned.  I  did  not 
start  this  debate,  and  should  have  teikcn  no  part  in 
it  but  for  unjust  und  overstrained  statements,  and 
I  dou't  See  Unit  such  should  go  unchallenged.  I 


wish  to  have  nothing  more  tu  do  With  it 

O.  Calver. 

"Thi*  controversy— a  very  old  ono,  by  the  bye- 
bids  fair  to  degenerate  into  a  squabble.  Wo  have 
no  reom  for  the  recriminations  of  rival  maker*, 
and  very  little  for  anything  moro  on  the  subject. 

— Es»] 

BBFLECTOBS  v.  BEFBAOTOBS. 

[21012.}— Wrrn  regard  to  Mr.  Henry  Wray** 
letter  (itKWT),  I  thiuk  however  valuable  tho  opinion 
of  a  makur  may  be,  lie  is  lusseasarily  prejudice*!  in 
favour  of  hi*  own  production*.  Those  who  use  tele- 
scope* of  both  kind*  are  tho  best  judges  of  thoir 
comparutiv  e  u»erit«.  Secondly,  he  appear*  to  think 
cheapncM  an  objection.   Thi*  is  admitting  the  re- 


flectors are  cheaper:  purchaser*,  not- thi*.  Why 
doi-s  he  think  a  gL-vi  mirror  w  ill  decay  and  become 
ii*i  le*«  while  achronmtks  remain  a*  gxxl  a*  new  t 
Is  uot  the  flint  tiortiun  of  an  o.g.  softer  and  far 
nmro  subject  to  decomposition  Uun  the  mtiih 
harder  nu  tal  of  which  mirrnr*  are  made  :-  His  last 
paragraph  admits  that  large  refractor-,  are  "  thiligm 
yet  to  Is?  done."  therefore  the  race  stand*,  "  re- 
flector* (Irst,  refntrtor*  nowhere." 

I  do  not  think  I  [.now  a  )>er*ou  who  has  tricel 
both  and  now  prefers  the  refractor.  1  b-gnn  with  a 
strong  prejudice  the  nth-r  way,  but  pure  achro- 
matism of  image,  ikiwcr  to  us-j  when  refractor  was 
dewed  and  useless,  comfort  in  use,  and  cri  b  ncc  of 
(■enuauiiice  worked  my  conversion.    I  would  only 

not  to  be  rash. 


[2101.1.]  Mn.  Hi-M;T  Wbjy  mHakr-*  roe.  It  i 
not  uists'snary  to  have  a  pcrsomil  ac*|uaiiitanOe  with 
a  gentleinau  of  Mr.  \\  ray's  eminence  in  order  to 
I >•«•!•!!:>•  at  'i  rri.t.  wil'i  l,-.«  •■  n.-  oo  .  i .  :.t  if  con. 
finuatiou  were  required  Mr.  \\  ray  supplies  it  in  his 
letter  2|K'M  by  his  adoption  of  ail  the  objection- 
of  "  Pr.smatiquo  "  rn  A?uc. 

Doc*  Mr.  A\  ray  in  bus  second  ]iaragraph  wish  us 
to  understand  his  statement*  seriously,  or  ha*  he? 
only  adopted  Uie  mode  of  expreitsiou  b-  hiuliecau**- 
it  is  smart  and  telling  ■  Do.  *  ' he  think  people- 
make  reflector*  rimiJy  bc-aum  they  eann'  t  makr' 
l  frui  :  i  -.  anil  u-  :.,  :-i  oub  •  n  a.  i  unt  oj  che.ip- 
ncs*  f  He  uppeai-s  rather  to  scorn  cheapness,  but 
why  he  shout  i  do  so  1  know  not,  if  perforraantv 
does  not  suffer. 

Will  he  excuse  me  in  saying  that  hie  l**t  sentence 
merely  amount*  to  saying  that  a  rw-rt'isrt  ^m. 
refractor  could  be  maele  it  it  could,  but  it  cannot  - 
A*  this  is  so.  then  a*  a  perfect  minor  can  be  mail- 
even  of  a  much  larger  si/e,  the  reflector  carric*  oft 
the  palm  of  victory.  I  want  to  ask  cue  mon- 
question  of  Mr.  Wruv.  Can  oven  a  Gin.  object- 
glass  bo  produc-d  a]  pre  aching  the  |*-rfeetion  of  a 
Gin. tnirror.  or  is  not  the  outstanding  colour  offen- 
sive after  using  a  reflector  t 

I  thank  "  Amateur"  (200*1)  for  hi*  attempt  at 
explaining  tho  difference  betwixt  separating  a 
double  sUr  and  dividing  Saturn's  ring*  ;  hat  I  am 
obliged  to  ask  if  all  tiOe'ia-opic  an.l  microscu  pic 
vusi.m  is  not  of  the  same  nature,  and  if  the  image 
we  perceive  i*  not  in  the  one  case,  o«  in  the  other, 
nuicie  up  of  diffraction  fringes.  I  want  to  know  uu 
Uii*  iKiiut,  aud  I  sec  tho  drift  of  the  explanation, 
but  I  cannot  regard  it  a*  ■  " 

Jon.  Hi,  John 

[210H.]— Me.  HjisntEronii  ha*  rrreived  a  well- 
menteel  rebuke  in  th-  manly  and  con>i»tent  state- 
ment* of  Mr.  Henry  Wray. '  Mr.  H.  Wray'*  state- 
ment* are  in  thorough  keeiiing  with  the-  e\j>ericnco 
of  all  those  opticians  who  have  worked  among  tho 
two  form*.  A*  to  2-lin.  o  g.'s,  I,  when  in  th- 
North  some  year*  ag",  MW  Uir-mgh  <  :»>  by  M>  sir*. 
Cooke,"  Mr.  tirubb  has  made  27in.  clear.  I 
b-lieve  VSm.  i*  now  in  rourse  of  corustnietion.  Mr. 
Wray.  too,  could  make  o.g.'*  a*  big  ai  they 
are  good.  Prisruatique. 

r210Io  '— WiiATL-rrn  he  the  relative  merit*  of 
reflector*  an<l  refractor*  (a  question  which  seems 
to  crop  up  perioilirally  au<l  still  remain  uudecidctl), 
the  comparative  che-ajiuc-ss  of  the  former,  comparej 
aperture  for  ajseiture,  with  the  latter.  i«,  to  tho 
inuiteurof  limite  d  means,  a  strong  point  in  favour 
of  both  beginning  and  carrying  on  astronomical 
studies  With  the  aid  of  a  Rorsl  reflector.  Some 
years  a^o  I  was,  like  many  others,  gn-atly  pre- 
judiccd  against  reflectors  of  every  kind,  taking  for 
grante-d  all  that  was  written  ngaii  ~t  tiicin  frora 
time  to  time.  Having  now,  however,  considerabh- 
experience  in  the  use  of  both  reflectii  g  aud  refract- 
ing telcsc opti*.  I  rail  «pivlk  with  s  Hie  degree  off 
confidence  with  re»]*-ct  to  both.  My  eurtier 
know ledge  of  the  stars  was  gained  with  refractora 
of  2[,  3,  3J,  4,  nnd  finally  I  Jin.  aperture*,  tho 
4Jiu.  being  now  e*|ualonally  mounted  in  my  elwr- 
vutory,  and  undoubtedly  u*  giwd  instrument.  Tin 
desire  for  "more  light  "  inrre-aacd  with  each  ang- 
mentation  of  a]«  rtuie,  and  induced  me  to  try  the 
power*  of  reflec  tion.  From  Mr.  Calver  I  prot  ami 
a  first -c las*  G^in.  mirror,  and  mountiiig  it  ui  Use 
moat  iucx]»jusive  but  eltective  manner,  I  socti 
found  that,  both  in  se|*»rating  and  light-grasping 
power,  the  mirror  left  the  refractor  far  Miii.ci. 
Ever  since,  the  reflector  is  my  favourite  instru- 


my 
■tet 

uc-gliscted  in  my  observatory  nave  wiicn  u»d 
a*a"tiudcr."  or  for  daylight  views  of  Venus  and 
Men-ury.  Still  I  would  uot  wish  to  be  without  it, 
and  1  value  it  none  the  lens,  though  I  now  oliservo 
with  a  good  Sin.  mirror,  aud  with  a  12[iu.  when  the 
nights  arc  favourable  for  such  large  aperture.  With 
regard  to  alleged  diiKcttttic*  in  oeljiustingminnr  and 
flat,  they  are  very  much  exaggerates;!.  It  requires, 
but  a  moment  or  two  to  put  both  in  complete  working 
order:  a  Utile  experience,  and  thi*  difficulty  vanishes 
to  zero  ;  aud  as  to  Uie  deterioration  of  Uie  *ilver  coat- 
ing, thi*  too  is  exaggerated.  A  welt  fail  vc  red  mirror 
I  find  will  last,  with  cans,  for  two  or  three  yoan,  and 
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show  out  (wlcsBarobjw'U  with  wonderful  . 
and  beauty.  The  process  of  silvering  is  so  easy  and 
inexpensive,  that  no  amateur  mav  feel  alarmed  to 
take  all  off  when  necessary  and  re-silver,  and  that 
without  the  k»*,t  danger  o'f  altering  the  (ijiire  of  the 
most  jwrfoct  mirror,  or  injuring  the  surface  in  any 
raxuner  whatever. 

I  hare  silv.-r.Ml,  for  experiment  sake,  dozen*  of 
times  the  same  mirror,  ami  never  could  detect  the 
"lightest  change  for  the  won.".  I  have  nr.  hesitation 
in  giving  it  as  my  experience  that  a  SUn.  Cah  i-r 
mirror  will  give  uuy  real  student  of  the  heavens 
more  light  and  better  separating  power  on  close 
double  stars  than  anv  refro.  tor  up  to  4  jin.  aperture, 
be  the  maker  even  the  very  best.  In  refractors  I 
lave  nn  experience  of  larger  aperture,  but  the  great 
cost  of  a  first-rate  .'.in.  or  bin.  refracting  object-glass, 
to  say  uothing  of  the  greater  expense  in  mounting, 
render  it  a  matter  nf  congratulation  that  Mr.  Calve  r. 
With,  and  other*  have  rendered  the  modem  tilver- 
(  reflector  all  that  eau  lie  desired  in  an  astro - 


8.  Mill.,  MA 
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iJtvylsdeu  Rectory 


AMATEUR  MECHANICAL 
SOCIETY. 

[2101(i.] — I  see,  on  p.  47-1,  a  report  of  a  meeting 
that  the  above  society-  lias  had.  and  of  the  n'sult  of 
a  dUcu-wion  about  tfie  amateur  I  I'hy-uiandrel  of 
the  future.  In  the  first  paragraph  it  in  stated  that 
"  An  important  rv.iort  was  then  brought  up  hv 
Dr.  Edmunds  upon  the  subject  of  s<-rew-threads 
for  the  ornamental  mandrel-nose,  which  are  still 
acrewnl  at  the  obsolete  and  inconveuieut  rate  of 
'."•45  threads  to  the  inch."  that  being  the  first  count 
in  the  indictment :  and  secondly,  Uuit  tlioy  "hit) so 
turned  out  at  tho  base  as  to  cudauger  their 
■strength";  and  then  are  mentioned  two  cases 
where  tho  no*.-  had  been  broken  oil,  preanmablv 
from  defect  in  strength. 

Now,  without  asking  whose  report  it  mav  have 
been  flat  Dr.  Edmunds  brought  up  to  tlm  com- 
mittee, I  wish  to  bu  mail.,  acquainted  with  the 
nature  of  the  "  inconvenience  "  that  is  supposed  to 
arise  from  sf./f  ■"uty  an  »W/rfe  .-.if.  —a  slight  con- 
tradiction, considering  that  the  thread  is  still  made 
andsold. 

Now,  in  mailing  the  internal  screw  in  a  chuck  to 
fit  on  to  the  noio  of  a  mandrel  and  mind,  we  arc 
only  discussing  tho  suitability,  for  that  s..le  pur- 
pose, of  the  '.'to  thread  there  are,  Bay,  four  way* 
'•r  procedures  in  common  practice. 

f  'rstly,  hariug  lior.il  out  a  halo  in  the  ■'  chuck," 


of  Messrs.  Holtmpffcl  and  Co.  h  iving  been  in  the 
hnbit  of  supplying  with  their  sets  of  change-wheels, 
one  of  53  tocth ,  for  the  purpose  of  approximating  to 
the  9'45,  giving  !HH,  or  thereabouts^  has  been  the 
stumbling-block  in  the  wn  v  of  the  amateurs,  few 
of  whom  knew  the  use  of  the  oil  wheel,  and  for 
many  of  whom  nothing  but  mathematical  accuracy 
(theoretically)  wilt  suffice ;  though  I  should  be 
pleased,  not  to  say  amazed,  to  find  a  man  among 
them  who  can  fit  a  chuck  to  a  lathe.  I  don't  wish 
to  deride  their  efforts,  aud  I  help  them  all  round  as 
much  as  I  can ;  but  I  do  say  that  1  never  yet  saw 
a  chuck  quite  well  fitted  by  an  amateur. 

In  order  to  cut  9-45  accurately,  wo  must  have  one 
wheel  containing  the  uumW  7,  such  as  21  or  63. 
which  is  9  x  7,  or  105,  with  any  one  of  which  it  is 
easy  to  arrange  a  train  ;  but  I  observe  that  the  net 
of  15  wheels  supplied  by  H.  and  Co.  does  not  con- 
tain any  multiple  of  7,  and  therefore  cannot  cut  a 
14  thread. 

The  train  that  I  use  with  a  leading-screw  of  8  to 
tho  inch  is  as  follows,  riz.  :— 


th. 


70 

90 
4-j 

which  nr.;  mostly 


32  — 

but  for  a  screw  of 
following  will  do:  — 

Mandrel, 
▼u.,  40  — 

or  40  — 

or  50  — 


27 

40  - 
10  to  « 

Stud. 

27 

50 

21 

50 
103 
liw 


or  using  H.  ami  Co. 
multiples  of  G,  we  get 

50    —  36 

43  - 


fcy  striking  the  thread  with  the  female  screw-tool, 
nnd  cutting  up  "  Hying,"  >•— 
Secondly,  hv  sijrtui 


nod  cutting  tit.  "  flying,"  or  hv  hruid  alone, 

Secondly,  by  starting  the"  thread  with  a  tip. 
•whose  external  diameter  is  ah  mt  ,'„in.  greater  than 
the  boring-bit  that  is  supplied  for  the  purpose  with 
this  and  the  finishing  plug-tap.  Then,  o>utinuing 
the  cutting  ai  in  the  first  ui»t*unc.  with  tho  in- 
ternal cliaser,  ami  then  following  the  practice  of 
all  amateurs  that  have  ever  been  born— viz.,  at- 
tempting to  finish  the  screw  in  the  chuck  by  forciblv 
twistingitou  to  the  nose  of  the  mandrel,  instead 
if  using  tbeabovo-uieuttorn  d  finishing  plug-nip  for 
the  purpose. 

Thirdly,  in  such  lathes  as  have  "  pumping  "  or 
"traversing"  mandrils  (not  man/frr!',  as  it  is  a 
corruption  of  the  Freuch  mandrin)  the  screw  mav 
lie  started  at  > nice  under  the  influence  of  the. 
"screw-guide."  aud  afterwards  completed  as  de- 
scribed under  process  "  secondly." 

Fourthly,  with  a  too]  in  the  self-acting  screwing 


Now,  as  my  object  in  writing  this  letter  is  to  pre- 
vent, or  at  any  rate  deprecate,  the  cotLMguiug  to 
limbo  of  a  very  old  and  valued  friend,  on  tho  sole 
ground  that  he  is  stated  to  be  intuitu mrut  and,  as 
some  say,  oA»fr'r,  I  wish  to  know  in  what  respect 
the  9'4.)  thread  is  inconvenient.  Ccrtaudv  not  in 
use,  in  any  way  tlmt  1  can  see,  and  I  am  not  blind 
yet,  and  I  ilid  use  one  constantly  from  a  time  lode 
before  I  left  *.  hool,  and  for  a  |^riod  of  at  least  3a 
years.  It  must  lie,  then,  in  the  eolistrui  tion  tluit 
it  is  so  "  obsolete,  antiquated,  and  faulty,  and  in- 
convenient," that  limbo  is  th-  only  fit  place  for  its 
manifold  faults  to  lie  consigned  to. 

Now,  taking  tliat  method  of  making  the  Bcrew 
above  called  '■  firstly,"  next  take  "  secondly,"  and 
then  "  thirdlv "  ;  can  anyone  print  out  any 
one  res|«ct  in  which  th-  adoption  of  a  thread  of  10 
to  the  inch  is  1.  ■<*  inconvenient  than  the  use  of  B'ifi. 
ns  heretofore  ? 

Now,  as  to  "fourthly."  The  91)  thread  is 
condemned,  under  '•  obsolete."  and  other  endearing 
epithets.  May  I  usk,  I)ne»  it  deserve  it  Y  It  is  old, 
truly,  and  so  are  the  Arab  numerals  0*45 :  but  they 
are  not  effete  on  that  account.  liiil  it  ever  strike 
one  of  those  who  condemn  tho  9-45  to-an-iuch 
thread,  that  it  is  not  like  the  nv'tres,  and  grammes, 
and  litres,  that  not  vcrv  long  ago  we  were  near 
being  obliged  to  choke  withal ;  but  that  if  you  turn 
it  into  a  vulgar  fraction  it  is  merely  9,1  [i  or  9.'^ 
threads  to  an  inch,  or  threails  to  un  inch,  or 
-/.'.tlis  of  an  inch  pitch,  and  that,  unlike  the  initre, 
it  is  perfectly  commensurable  with  the  inch 

I  have  some 


21 

24  —  72 
which  gives  a  loft-handed  thread,  and  requires  an 
idle  wheel  interposed  on  an  extra  stud.  Hut  a  much 
bettor  plan  would  be  to  have  a  03  wheel  =  7x8, 
instead  of  the  otherwise  uHc«  53,  and  then  the 
train  comes  out  very  simple,  thus :  — 

Mandrel.        Stud.  Screw. 
60       —  3d 

43      —  G3 
and,  moreover.  03  is  a  very  good  wheel  to  have,  as 
it  contains  the  number  3  twice  over ;  or,  in  other 
words,  is  the  squire  of  3  multiplied  by  7. 

As  to  leaving  the  neck  of  the  mandrel  larger  than 
the  thread  of  the  screw,  that  is  only  running  to  the 
opposite  extreme.  It  mav  be  as  large,  but  should 
lie  no  bigger.  Holbrapffef's  noses  air  amply  strong 
for  all  they  ever  were  meant  to  do,  anil,  ai  J  said 
before,  I  used  one  for  35  years  without  its  coming 
to  grief. 

Of  tho  two  eases  mentioned  in  the  report  of  noses 
breaking  off.  I  know  one  pretty  intimately,  having 
had  the  pleasure  of  putting  a  new  one  in  its  place. 
It  broke,  not  from  inherent  weakness,  but  from  a 
large  chuck  into  which  the  s-rew  thread  had  been 
tapped  crookedly,  and  which,  consequently.  lx>re 
on  one  side  only,  being  caught  by  the  hand-rest 
while  the  lathe  was  running,  the  result  lieing,  very 
naturally,  a  breakdown  at  the  weakest  place. 

I  may  here  mention  that  I  recollect  another  ease  of 
another  n.ssebrrakiugolT  from  t  he  same  accident  man  v 
years  ago,  hut  in  that  instance  I  am  sure  the  chuck 
was  not  a  misfit,  as  it  was  the  handiwork  of  one  of 
tho  best  men  hi  England,  from  whom  I  got  many 
of  my  early,  not  earliest,  lessons,  and  was  made, 
not  for  sale,  but  for  his  own  use.  I  have  a  stronrc 
suspicion  that  if  I  looked  into  the  other  "report.il  " 
case  I  should  find  some  reason  for  deciding  that  the 
fault  did  not  lie  in  the  mandrel.  Also,  let  me 
point  out  that  the  adoptiou  of  the  lu  to  on  inch 
thread  involves  just  as  many  special  appliances  o», 
c.jr.,  a  boring  bit.  taps,  and  chasing  tools,  as  tho 
91')  does:  and,  moreover,  in  the  case  of  one  who 
has  an  ordinary  II.  and  Co.  latho  for  roughing  out, 
and  at  length  becomes  the  happy  owner  of  a 
superior  tool,  the  chucks  from  ono  latho  will  not 
go  on  to  the  other. 

Then,  ngaiu,  there  is  a  practical  objection  to  the 
use  of  a  thread  so  fine  as  1 0  per  inch  on  a  Jin.  nose ; 
9  is  a  much  better  nnmtier,  and  then  we  have 
Whitwortb's  l*>lt-threud,  for  which  you  can  pur- 
cliase  a  tap  right  away  from  Manchester  for  four 
shillings,  and  I  should  like  to  see  the  London  lathe- 
maker  who  would  supply  such  a  tool  to  special 
order  at  anything  like  that  price.  I  have  a  sort  of 
recollection  of  onioring  a  jair  of  ta]«  about  that 
size  and  thread  with  a  boring  bit  to  corresjiond, 
from  a  country  maker,  and  of  the  remarks  that  I  felt 
liound  to  indulge  in  as  to  their  price  and  quality. 
I  remember  the  taps  would  not  cat  until  I  had 
annealed  them  nnd  milled  out  the  grooves  wider 
and  deeper,  and  the  bit  was  so  made  tluit  if  it  had 
been  ground  for  cutting  with  the  latho  running 
backwards  it  might  have  been  made  to  work,  but 
nohow  else.  I  am  strongly  inclined  to  a  coarse 
piteh  on  mandrels ;  indeed,  I  have  often  said  tluit 
a  plain  bayonet  fixing  would  suit  well,  equivalent 
to  about  a  quarter-turn  of  a  coarse  screw  of  double 

of  B.  and  Co.'s  deep  thread,  which 


lias  liecn  spoken  of  several  times  as  5n\  is,  in  that 
which  I  have,  not  fttf,  but  45°,  and  I  noted  45'  as 
the  angle  of  a  5in.  Whitworth  lathe  lielonging  to  a 
friend  for  whom  I  fitted  a  two-dio  chuck,  os 
described  and  figured  in  the  Exomfh  Mettuxtc, 
Oct.  22,  1S<J9,  one  of  which  I  had  had  in  use  then 
for  eight  years,  and  have  u«cd  ever  since,  to  tho 
entire  exclusion  of  all  kinds  of  American  scroll 
chucks,  and  which,  I  confidently  n&ert,  has  no 
equal.  The  last  new-pattern  dies  that  I  have  made, 
to  it  take  in  discs  up  to  3in.  diameter,  and  it  will 
take  solid  rods  from  1  Jin.  down  to  .'rfin.,  and  I  use. 
it  constantly  as  a  drill-chuck  for  all  sues.  I  have, 
given  tho  ltritannia  Company,  at  Colchester,  full 
liberty  to  make  and  sell,  but  I  suppose  they  cannot 
turn  it  out  at  a  price  to  fetch  the  public.  Making 
them  singly,  I  consider  about  6 J  guineas  a  fair 
price,  but  a  company  ought  to  be  able  to  make  them 
lor  half  of  that.  J.  X.  P. 


The 


"Fix  upon  that  course  of  life  which  is  best ;  habit  will 
render  it  most  delightful."-  1*vtha<i..sas. 

[21017.]—  T)Jin«K9  Agar".— "  Anglo-Thwo"  is 
wrong  in  saying  that  I  have  unreservedly  "  con- 
demned "  tea  and  coffee  as  .brinks.  Wliat  I  soy  is 
that  strong  tea  or  block  coffee  taken  immediately 
after  dinner  is  bad  ;  that  many  people  drink  tea 
and  coffee  often  when  all  that  they  need  is  a  pure 
diluent,  and  that  such  liabit  is  a  bad  one.  and  tads 
on  to  dyspepsia  and  various  nervine  disturbances,  and 
to  irritability  and  sk-c|dcssucss.  Hut  I  think  I  said 
also  that  I  often  found  myself  in  a  difficulty  as  to 
finding  a  substitute  for  tea  and  coffee  in  those  whom 
I  found  it  injuring.  It  seems  to  me  that  at  break- 
fast-time, on  getting  up  with  all  one's  sleep  in  one, 
and  fully  rested,  ono  should  not  begin  the  day  by 
taking  a  nervine  stimulant  such  as  tea  or  cotTee.  At 
breakfast  time  one  wants  a  warm  diluent  drinkanda 
meal  of  food  to  carry  one  on  through  the  fomi<x>n's 
work.  Therefore,  I  think  we  err  in  using  ourselves 
to  strong  tea  or  coffee  at  breakfast -time.  At  lunch 
or  dinner,  tcaand  coffee  do  not  conduce  to  digestion, 
and  the  meal  is  better  without  them.  As  a  diluent 
and  solvent  drink  to  bo  taken  with  tho  food,  a  glass 
of  warm  water  flavoured  with  a  little  fresh  lemon- 
juice  will  be  found  much  more  wholesome.  But 
at  the  end  of  the  afternoon's  task  thero 
comes  n  distinct  break  in  tlie  day  of  any  man 
who  lias  done  an  honest  seven  or  eight  hours' work. 
Here  come*  tho  time  for  the  pleasant  and  ex- 
hilarating bowl  of  tea,  with  some  light  food,  a 
period  of  reat,  and  a  little  mental  change.  Tea  thus 
taken  will  bo  more  enjoyed  than  at  any  other  time 
in  the  day  :  and,  if  tilken  only  once  hi  the  day.  it 
is  very  unlikely  to  fasten  upon  the  system  or  hsjtuft 
it  to  any  appreciable  extent.  The  enlivening  cilcet 
of  the  afternoon  or  evening  tea  carries  one  well  on 
for  tho  evening's  amusement  or  occupation.  Then, 
for  those  who  take  a  midlay  dinner,  at  the  close  of 
the  day  comes  a  more  substantial  meal  in  tho  way 
of  supper,  but  aguin  best  without  tea  or  coffee. 
My  own  objection*  to  a  larger  use  of  tea  or  coffco 
than  this  are  baaed  upon  the  nervine  irritability,  tho 
irritation  of  the  kidneys  and  bladder,  and  thu  indi- 
gestion which  often  follow.  Ureen  tea  is  much 
mure  injurious  than  black  tea  in  its  nervine  effects. 
G  re  en  tea  also  contains  mire  tannin  tlian  black 
tea— tho  tauuin  varying  from  10  to  20  par  cent. — ■ 
but  I  do  not  recollect  having  based  any  argument 
upon  tho  tannin  thus  taken.  It  must  bo 
recollected  that  the  taunin  of  tea  or  coffee  is  not 
exactly  the  same  substance  as  the  tannin  of  oak- 
bark,  nnd,  without  making  sjx'cial  experiments,  I 
urn  not  prepared  to  say  how  far  the  coagulating 
effects  of  this  tannin  would  be  neutralised  by  tho 
gastric  juice.  Indeed,  thu  tannin  of  coffee  (cafteic 
aeidl  does  not  precipitate  gelatine.  On  this  sub- 
ject Mr.  Allen  is  a  great  authority. 

(49275).-Gct  personally  examined  and  advised 
for  your  ailment. 

Tl/TCiAVED  Arprrrrr.  (19321).— A  rare  affection, 
probably  dependent  upon  some  defect  of  tho 
nervous  system— no*  amenable  to  any  very  definite 
treatmeut.  Restrict  appetite  to  reasonable  average 
quantity  of  food,  and  live  largely  upon  vegetables. 

Nirrn.K-U«H  (49325).—  Mo*t  probably  due  to 
indigestion  or  bad  food.  An  emetic,  consisting  of 
thirty  grains  of  powdered  i]>ccacuauha,  followed, 
when  sic.kuess  commences,  with  copious  draughts 
of  warm  water,  to  wadi  out  the  stomach, 
is  thu  best  remedy  A  dose  of  castor  -  oil 
may  follow,  so  as  to  clear  out  the.  tiowels 
freely.  In  some  case*,  nettle-msh  is  a  very  in- 
traetublo  ailment,  and,  probably,  duo  to  soian 
obscure  nervous  derangement,  not  definable  and 
not  amenable  to  treatment.  Watchfulness  as  to 
food, and  the  uvoidaneo  of  such  foods  as  are  followed 
by  the  nettle-rash,  are  the  chief  menus  of  preven- 
tion. Jamos  Edmunds,  M.D.,  &c. 


THE  SLIDE-RULE. 

JiniK.l-IUs  "Gamma  Sigma"  seen  Cherry's 

—  .  —  .    .  .    .  ,,     ,  .  . 


„  ;-me-Not  Calculator^  "  which  i«  a 
handy  card,  7in.  by  3in.,  and  yet  luu  a 
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kttin.,  and  consequently  is  much  leea  obscure  than 
many  instruments.  It  It  a  alula-rule ;  but  would  be 
much  improved  if  it  were  doubled  in  radius  and 
had  a  duplicate  cf  a  transparent  material,  auch  as 
u  gelatine  card,  a*  the  slide.  It  is  published  at  31, 
Wills-street,  Aston,  Birmingham. 
January  23.  Iota  Pi. 


1  SLIDE-RULE 

[21019.]— I*  reply  to  Thos.  Dixon  (No.  21000.  p. 
4hu,  Jan.  26,  IWU),  the  slide-rule  not  being  divided 
lor  itteket  and  fractiwt  for  length,  I  cannot  act  it 
more  than  approximately  for  tin*  dimensions  he 
gives ;  but  taking  the  length  at  3ft.  fin.,  then  on 
•  merled  lime  E  to  ITlin.  bring  13m.  on  upper  line 
of  slide  to  coincide  :  then  orrr  3  75  ou  lower  fixed 
line  you  And  6ft.  and  a  minute  fratlum  on 
line  of  slide,  which  remains  intact  for  in 
aud  which  is  correct.  See  working—  viz. : 
17-75 
13 


1 771 

230  75 

375 

116375 
1(11526 


144  }865-3125C  6  > ' 
1W4 

T3125 

I  beg  to  obscrvo  that  what  I  stated  as  being  a 
druutriatum  is  an  instrument,  not  complicated  in 
action,  that  will  read  distinctly  to  five  or  six  places 
of  figures.  I  have  no  objection  to  any  particular 
form  of  instrument  that  fulfils  these  conditions. 


TO 


OF 


l£LESCOPE  -  PBOF. 

OB.AT- 


ns  so  long  since  I  liad  the  pleasure 
tho  pages  of  "our"  journal, 
dad  f> 


tin 


[J1020.]-lTseei 
of  contributing  to 

that  I  can  no  longer  hesitate  to  respo; 
numerous  calls  that  have  been  made  u|«n  me, 
notwithstanding  the  fact  that  I  am  compelled  to 
write  while  "  bolstered  up  "  in  a  sick-bed,  where  I 
have  been  laid  up  for  a  week.  The  number  of 
December  8  has  just  been  received  and  read,  and  1 
confess,  in  perusing  its  pages,  I  had  almost  for- 
gotten I  was  an  invalid.  I  am  glad  I  never  felt 
like  a  belligerent  in  discussing  matters  of  our  com- 
mon interest,  us  1  would  be  in  a  sorry  plight  now, 
for  1  confess  1  am  not  now  feeling  very  heUigereut. 
This,  however,  is  not  my  nature,  ana  I  say,  in  all 
candour,  my  only  reason  for  retrying  to  my  re- 
spected friend  PrisTrmtiquc's "  strictures  on  the 
c  .lour  test  for  flats  was  in  simple  defence  of  a 
method  tii.it  is  used  by  two  of  the  foremost  {wactica] 
and  theoretical  opticians  in  the  world — namely, 
Kteinheil,  of  Munich,  and  Dr.  Hastings,  of  the 
Johns  II  >pkius  University,  Baltimore.  That 
Steinhei]  nuikes  magnificent  Hats  even  the  beat 
French  ludrouomers  acknowledge,  and  I  would  say 
that  I  recently  visited  the  workshops  of  the  Johns 
II  >pkins  University  of  Baltimore,  and  found  they 
were  testing  the  fiats  for  Prof.  Rowland's  magni- 
ficent diffraction  gratings  by  the  culour  tret,  and 
although,  as  my  friend  "  Prismatique  "  says. 
••  there  is  danger  connected  with  it,"  yet  I  think 
tut  danger  is  about  as  comparative  as  the  relative 
■  of  the  refractor  and  reflector.  I  acknow- 
that  the  objective  tost  was  all  one  could 
desire,  and  stated  also  that  I  had  been  kindly 
invited  by  Alvan  Clark  to  tost  a  4in.  prism  in 
that  way  with  him,  he  using  at  the  time  a  fine  ain. 
objective.  But  herein  lies  the  trouble  when  we 
came  to  the  amateur  of  limited  means.  How  is  he 
to  get  the  "objective"  to  test  with?  With  the 
colour  test  lie  needs  but  three  discs  of  ordinary 
plate  glass,  a  very  common  and  easily  made  tool, 
and  then  patience  and  earnestness,  and  I  assure 
him  he  can  produce  flats  such  as  the  early  pro- 
fessional optician  never  did  make,  unless  by  chance, 
aud  at  a  cost  of  about  one  shilling  for  the  whole 
outfit ;  and  I  also  say  that  the  finest  objective  that 
was  ever  made  could  not  detect  errors  in  them  if  made 
according  to  the  directions  and  answering  the  test 
required  is  the  same.  In  regard  to  testing  flats 
with  an  objective,  I  would  kindly  ask  "  Pnsma- 
tique"  if  Una  does  not  hold  good?  Given  an 
objective  and  a  "flat"  (>)  and  supposing  there  to 
be  an  error  in  one  or  the  other  of  them,  is  it  not 
impossible  to  tell  in  which  the  error  lies  unless  one 
of  tlicm  is  kiwirn  to  be  correct?  Or,  in  other 
w<*ds.  supposing  you  were  testing  a  flat  with  on 
objective,  and  an  error  was  seen,  and  suppose 
you  had  110  previous  knowledge  of  the  accuracy  of 


either  of  them,. could  you  locate  the  error  ?  I  ask 
this  not  for  argument  sake,  but  from  a  desire  to 
know,  for  I  have  recently  been  experimenting  in 
that  direction.  1  sincerfy  hope  that  all  Aw.  rf« 
o  what  arguments  will  be  dropped  by  every  con- 
tributor to  "  our  "  columns,  for  we  can  have  our 
say  without  personal  epithets  or  hard  words  of  any 
kind.  For  my  part,  I  love  ray  pursuit  too  well  to 
say  aught  against  any  one  who  will  add  even  a 
mite  to  our  knowledge  of  this  grand  subject.  I 
kuow  too  well,  in  my  early  studies  of  the  practical 

r lit  of  optica,  how  many  rebuffs  and  unkind  words 
got  from  men  whom  John  Phin  calls  ikvpt^ciaiit 
when  I  asked  them  for  advice.   And  now,  after 
years  of  study  and  hard  knocks,  having  learned 
some  little  of  the  opIiciitM'i  art,  I  find  out  that  the 
shopticians  did  not  tell  me  what  I  wanted  to  know, 
because  they  were  ignorant  of  the  farts  them- 
selves.   I  feel,  then,  much  gratification  wheal  such 
practical  men  as  "  Priamatique,"  Mr.  Calver,  Mr. 
Waasell,  and  others  take  up  and  elaborate  this  work. 
Iteferring  to  the  last  wiiy  I  named  of  making  flats,  1 
do  not  claim  it  to  be  new.    Only  an  old  way  in  a 
new  dress.    Just  here,  will  "  Prismatique "  suy 
whether  ha  finds  any  advantage  in  washing  over 
emeries  that  have  been  worked  once.    I  note 
Wrnham  speaks  very  highly  of  "  optician's  mud," 
but  I  have  never  used  any  but  newly  and  scrupu- 
lously washed  emeries.    In  a  valuable  letter  to  me 
years  ago  by  our  dear  departed  Dr.  Draper,  he  told 
me  it  was  his  plan  to  re- wash  his  emeries  a  *rwW 
t  owe.  leaving  them  in  suspension  only  a  few  minutes, 
so  that  any  hard  particles  that  might  have  escaped 
tho  first  washing  would  be  caught  in  the  second. 
To  show  the  value  of  this,  I  would  say  that  my 
wife  recently  fined  seven  Gjin.,  five  &iin.,  two  t>Jin., 
and  two  lijin.  specula  without  a  Mingle  eermtch, 
which  to  me  is  something  remarkable,  though  1 
must  not  give  all  the  credit  to  the  emeries,  but  a 
great  deal  to  her  tenaUtce  touch,  as  every  change 
of  emery  is  rubbed  down  with  the  tip  of  the  finger 
before  toe  tool  is  put  on  the  glass.  Not  one  of  these 
sixteen  specula  had  to  be  n- fined.    A  word  now 
about  silvering  mirrors,    I  thank  Mr.  Calver,  Mr. 
Holmes,  Itev.  I'.  W.  Webb,  and  others  for  the  kind 
wonts  said  about  the  process  I  gave,  and  which 
seems  to  give  general  satisfaction.    I  have  since 
tried  very  many  processea,  especially  that  of  Mr. 
Common,  in  which  lie  uses  glucose  as  a  reducing 
agent :  but  I  have  fallen  bock  on  the  old  process 
every  time.    Mr.  Calver  some  time  since  advised 
the  use  of  rock-candy  instead  of  loaf-sugar  in  the 
reducing  solution.    I  made  up  a  batch  in  this  way, 
but  somehow  did  not  succeed  a*  with  the  loaf- 
sugar.   Probably  by  reducing  the  amount  of  rock- 
candy,  I  would  liave  had  better  results ;  but 
I  now  have  such  uniform  success  with  the  reducing 
solution,  just  as  I  gave  it  at  first,  that  I  use  it  en- 
tirely.   .Strange  to  say,  I  never  have  any  trouble 
with  the  potash,  generally  using  a  little  more  than 
the  amount  of  silver.   The  potash  I  almost  always 
use  seems  to  be  excellent.    It  is  imported  from 
Germany,  and  I  find  the  bottles  marked,  "E.Merck, 
Darmstadt."    I  never  have  what  Mr.  Calver  calls  a 
chalky  deposit,  unless  there  is  some  defect  in  clean- 
ing.   In  tact,  my  mirrors  come  out  so  bright  as  to 
need  scarcely  any  repolishing.    Here's  n  hint  I  di 
not  remember  to  have  seen.    If  the  silver  is  not 
sufficiently  heavy  when  it  comes  from  the  bath, 
place  it  back  immediately,  before  a  spot  has  had 
time  to  dry,  and  leave  it  there  until  you  have  mixed 
up  another  bath  of,  say,  one-third  or  half  the 
amount  used  in  the  tint.    Boise  tho  mirror  out  of 
the  used  bath,  hold  it  face  down,  have  an  assistant, 
pour  out  the  old  bath,  rinse  it  out  (don't  bo  par- 
ticular about  this  part),  pour  in  the  new  solution, 
and  you  will  be  surprised  at  the  result  of  the  second 
coat.    If  the  mirror  has  not  dried  off  in  any  part 
during  the  interval  between  the  taking  it  out  of  the 
old  and  putting  it  in  the  new  bath,  the  silver  will 
deposit  very  evenly,  and  a  splendid  result  is  ob- 
tained.   I  recently  sUvered  the  mirrors  of  a 
grain,  made  by  Mr.  Calver,  for  the 
Observatory,  by  doubling  the  film,  and  had  a  fine 
result.    Professor  Langley  proposed  to  use  it  in 
measurements  of  the  light  of  Venus  on  the  side 
turned  towards  thu  Earth  during  transit,  and  re 


the  observers  who  did  see  it  very  closely  agreed  as  to 
its  existence  and  characteristics.  The  day  promised 
poor,  even  "  Old  Prob,"  as  we  ceil  the  Weather 
Bureau,  predicting  rain.  However,  the  day  dawned 
with  breaking  clouds,  and  gave  hope  of  a  clear  sky. 
I  got  two  din.  reflectors  ready  for  use  by  taking 
silver  films  off,  silvering  lightly  the  front  side  of  m 
long-focus  concave  lens  placed  in  front  of  ocular 
as  a  Barlow.  This  gave  the  sun's  image  a  cool 
pearly  white  appearance,  perfectly  easy  on  the  eye. 
Chronometer  and  all  accessories  were  ready,  and  a 
clear  sky  greeted  first  contact,  which,  however,  was 
not  well  obtained  by  me.  After  the  planet  hod 
entered  on  the  sun's  limb  a  close  watch  was 
kept  for  the  first  appearance  of  the  atmo- 
spheric illumination  around  tho  disc  of  Venus. 
The  planet  had  entered  on  the  sun's  limb  about 
a  quarter  of  its  diameter  when  a  glimmer  of  light 
was  noticed  on  the  upper  left  limb,  as  seen  in  the 
telescope.  A  brief  period  afterwards  the  light  was 
seen  encircling  entirely  around  the  planet  outside 


Venus  in  transit,  a*  wen  by  Prof.  S.  P.  Lanrley,  at 
Alleghany  Observatory,  6in.  aperture  of  13in. 
refractor,  power  244.  Seen  the  same  by  Mr. 
Jamee  It.  Gemroill,  nt  Ntckcrsport,  Pa.,  oj  un- 
M0.-S.  A.  r 


silvered  reflector,  power  210.- 


B.,  del. 


quired  a  very  perfect  film,  so  as  to  have  110  diffused 
light.  Professor  Langley  was  highly  pleased  with 
the  silvering,  though,  unfortunately,  he  did  not  get 
to  carry  out  his  observations,  from  clouds  obscuring 
the  Sun  after  his  other  work  was  done.  Here  is 
another  point  I  find  good  in  this  connection.  After 
polishing  ■ilvcrfilinswith  a  rouged  |ud,  I  find  that  on 
excellent  waj  to  get  rid  of  microscopic  scratches, 
made  by  even  the  finest  rouge,  is  to  use  finally  a 
new  pod  of  very  soft  chamois,  perfectly  free  from 
any  polishing  powder  of  any  kind.  I  am  about  to 
undertake  to  put  fifteen  or  twenty  coats  of  silver 
on  a  flat  I  have  made  for  Dr.  Hastings,  on  which 
he  proposes  to  rule  a  grating  as  an  experiment. 
With  Mr.  Calver,  I  should  like  to  know  something 
of  this  new  "  commercial  way  of  silvering  "  :  I  am 
about  to  try  *>roo  new  experiments  in  this  lino:  the 
results  I  will  give  your  readers. 

And  now  about  the  Transit  of  Venus.  I  give  you 
an  epitome  of  my  own  observations,  as  I  was  fortunate 

in  seeing  a  phenomenon  that,  it  eoems,  was  not  1 

by  many  other  observers,  yet  I  am  glad  to  tay  that 


of  the  sun  ;  but  at  the  point  where  it  was  first  aoesi 

there  was  a  much  greater  cxteusi"U  of  the  illumi- 
nation,— as  it  were  a  kind  of  tidal  swelling,  which 
was  seen  extending  for  25  or  30  degrees  along  the 
planet's  circumference.  So  persistent,  interesting, 
yet  unlooked-for  was  this  phenomenon,  that  1 
almost  forgot  to  call  time  when  to  count  chrono- 
meter beats,  as  it  was  not  lost  until  it  was  absorbed 
in  the  overpowering  light  of  the  sun.  At  lint 
internal  contact  the  ligament  ws»  seen  to  break 
sharply  and  quickly  off,  and  no  appearance  of  a 
black  drop  was  seen,  except  what  some  might  cadi 
such,  but  which  I  traced  as  belonging  only  to  the 
undulations  of  the  sun's  limb.  The  planet  was 
observed  for  nearly  three  hours,  when  clouds  put  a 
stop  to  the  grand  spectacle.  I  was  glad,  indeed,  to 
learn  that  not  only  had  Prof.  Langley,  at  the 
Observatory,  seen  the  phenomenon,  but  his  assist- 
ant, Mr.  Keeler.  also  saw  it  independently.  I  have 
also  received  a  note  from  one  of  your  readers  at 
Nicki  rsport,  Pa.,  who  saw  it  almost  exactly  like 
Professor  Langley,  while  my  own  observation 
accords  closely  with  Mr.  Keehr's.  Dr.  Herrou, 
of  Alleghany,  one  of  your  oldest  sulmcribera 
in  this  State,  had  fine  views  of  first  and 
second  contacts  with  a  splendid  Biowning 
achromatic  owned  by  hiin.  I  u:>te  tluit  several 
other  observers  recorded  that  the  atmosphere  was 
not  illiuniuated  concentric  with  the  planet  while  on 
the  solar  disc —notably  Mr.  Geo.  Humphries,  of 
Wilmington,  Del.  I  offer  110  explanation  of  this 
intert  ding  phase  of  the  transit,  leaving  it  to  wiser 
theorista  thau  myself.  I  append  sketches  of  the 
phenomena. 

I  notice  with  great  pleasure  the  remarks  in  your 
journal  ou  our  departed  and  loved  Dr.  Draper.  I 
can  only  say  that  1  found  him  the  kindest  of  men  ; 
and  never  did  I  apply  tc  him  in  my  early  »tudie» 
for  help  but  I  received  a  kind  and  «.7f  .«/wnvr;r  reply, 
often  at  much  greater  length  than  his  limited  tune 
would  justify,  aud  there  was  always  a  word  of 
cheer  and  eSmmtitittilm,  Oh,  that  the  world  hod 
more  such  men  ! 

As  I  may  not  be  able  soon  to  write  again,  I  wish 
to  say  that  I  have  had  a  pleasant  trip  among  the 
observatories  of  the  East,  baring  an  especially  ex- 
cellent time  at  Washington,  where  I  was  treated 
with  the  greatest  kindness  by  Prof.  Assph  Hall, 
who  "  turned  the  big  telescope  inside  out  for  my 
inspection.  The  objective  was  especially  studied, 
ana  I  was  for  the  first  time  apprised  of  the  fact 
that  while  tho  great  telescope  is  A I  for  work  on 
v  hxtr  stars,  it  does  not  give  good  discs  of  rrrl  and 
yellow  stars.  Prof.  Hall  has  recently  published  this 
fact  in  his  late  work  on  tho  "  Parallax  of  a  Lvrse 
and  til  Cygni."  "Of  course,"  said  Prof.  Hall  to 
me,  "on  white  stars  the  uh&tunding  colour  is  I 
marked  on  such  bright  stars  as  a  Lyra ;  yet  t 
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spurious  dine  is  so  neat  that  it  can  easily  and  readily 
be  bisected."  I  should  like  to  know  how  such  a 
star  as  ■  Lyra  looks  with  powers,  say,  of  400  or 
SOO  in  the  Common  37in.  made  by  Mr  Calver.  At 
the  Johns  Hopkins  University,  Baltimore,  1  had  the 
ploosnre  of  seeing  Prof.  Rowland's  ruling  engine, 
by  which  k>  many  fine  flat  and  coneatt  gratings 
aro  being  ruled.  (")nc  grating  1  «aw  was  about  6in. 
long,  J  J  in.  wide,  with  190,000  lines  on  it.  Ay! 
but  it  was  grand.  I  saw  many  fine  photographs  of 
spectra  taken  by  it.  I  hod  intended  visiting  Prince- 
ton Observatory;  but  my  time  was  too  limited. 
Will  I  add  in  this  epistle  a  word  on  "  refractors  r. 
reflectors?"  I  guess  I  had  better  not;  I  fear  it 
will  be  an  endless  debate.  I  am  glad  to  see  in  the 
number  before  mo  ruch  generous  words  from 
"  F.B.A.8.,"  Mr.  Franks,  and  others,  on  the  sub- 
ject.   The  refractor  will  ever  hold  its  place  ;  but, 

limited  means, 
1 8  No,  not 
all  it 


jecx.  j  tie  retractor  will  ever  holi 
alas,  for  the  toiling  amateur  of 


Venus,  as  seen  about  10  minutes  after  first  con- 
tact by  Mr.  J.  E.  Keclcr,  Alleghany  Observatory, 
telescope  2in.  achromatic,  power  70.  Seen  the 
same  try  J.  A.  Brashear,  Very  Observatory,  Pitts- 
burg, Pa. ;  6jin.  unsilvrred  reflector,  with  silvered 
Barlow  lens  in  front  of  ocular,  power  210.  It  will 
be  nntod  that  these  four  views  were  all  obtained 
with  different  optical  means.-  B. 

<rt 

promise*  to  Jo  ;  and  what  it  has  done,  will  ever  bo 
to  its  honour.  This  is  a  long  letter  for  a  sick  man 
to  write  ;  but  I  have  not  been  sick  while  writing  it 
— "  I  forgot  that  part."  One  thing  I  must  add  in 
closing,  I  would  like  to  see  the  subject  of  •'  a  cheap 
driving. clock  "  investigated  in  these  columns.  Not 


"  fluid  clock,"  or  a  nondescript  make-shift ;  but 
a  food,  tufutantial.  and  che»p  clock,  driven  by 
weight.    Who  will  be  the  first  contributor  ? 

Wishing  you,  dear  Editor,  and  all  your  readers, 
(including  my  telescope-friends  especially)  a  Merrv 
Christmas  and  Happy  New  Year  (though  the  wish 
will  come  late). 
Kttaburg,  IV ,  Dec.  22.        J.  A.  Braahear. 

TJUMBLETON'S    SCREW  CHASER. 

[21021.]— Is  the  Exolish  MBcnaiac  of  March 
10,  1883,  "  O.  J.  L."  gave  a  drawing  and  descrip- 
tion of  Col.  Dumbleton's  screw  chaser,  which  I 
have  found  to  be  a  most  serviceable  little  tool ;  and 
for  the  benefit  of  any  brothcr-tumer  whom  it  may 
concern.  I  send  description  of  an  addition  to  the 
slotted  frame,  which  I  find  saves  time,  and  secures 
it*  fit.  Its  upper  edge  is  V'd,  to  carry  a 
and  set-screw  of  this  form.  The  long 
os  are  the  exact  distance  apart  of  the  dm- 
r  of  cutter,  the  smaller  a\ths. 


When  the  first  thread  is  to  be  cut,  either  inside  or 
oat,  and  the  cutter  just  grazes  the  surface  of  the 
work,  the  vernier  is  clamped  with  one  or  other  of 
the  long  divisions  90,  with  a  mark  on  the  carrier  of 
pulley.  The  position  of  the  centres  for  the  other 
thread  will,  of  course,  be  on  with  the  other  long 
division,  less  the  depth  of  the  thread  of  screw  re- 
quired, which  is  easily  read  off  on  the  smaller 
divisions.  The  depth  and  clearance  can  thus  be 
allowed  for,  and  the  second  thread  cut  to  fit  without 
further  trouble.  A.  B.  Cotton. 

Hartley  Rectory,  Alton,  Hants,  Jan.  18. 


WHAT  TO  EAT,  drink.  AND  AVOID. 

[21022.]— I  cjursoT  help  thinking  that  in  a  very 
large  proportion  of  those  who  advocate  total  ab- 
stinence from  lirjuor  of  any  kind,  it  is  a  case  nf  the 
fox  without  a  tad.  Their  having  lost  their  tails  I 
can  only  account  for  by  supposing  that  very  often 
these  writers  are,  or  have  brim,  among  the  few  who 
have  not  been  able  to  control  their  cravings  for  an 
unnecessary  amount  of  drink,  who  could  not  trust 
themselves  within  sight  of  the  bottle.  But  they 
must  remember  that,  as  I  have  before  said — except 
among  the  lower  classes — this  is  a  condition  which 
is  almost  unheard  of  nowadays.  I  think  Dr. 
Edmunds  rather  illustrates  this  when  ho  speaks  of 
" '  F.K.C.S.*  and  his  u«tial  gloss  of  alwiithe  and 
sherry  "  ;  he  seems  to  think  that  no  one  can  talk  of 
enjoying  his  wine  at  dinner  without  going  to  ex- 
cess. I  never  tasted  absinthe — and  I  detest  sherry 
— but  I  always  take  with  my  dinner  either  three  or 
four  glasses  of  light  claret — with  or  without  water 
— or  half  a  bottle  of  light  hock,  or  else  halt  a  wine- 
glass of  pure  brandy  (such  as  Exshaw's  No.  1)  with 
soda-water;  but  unlike  the  old  sea -captain  in 
"  Olivette,"  "  I  never  mix"  ;  and  though  I  have 
strong  gouty  tendencies,  I  am  never  now  troubled 
with  an  attack. 

I  quite  agree  with  Dr.  Edmunds  in  theory  a*  to 
the  benefit  of  warm  water,  but  I  prefer  it  for  "  ex- 
ternal use  only."  There  are  a  great  many  other 
things  which  are  really  very  wholesome  ;  but  if  we 
all  regulated  our  lives  on  this  principle,  we  should 
be  a  very  miserable  lot.  I  do  not  believe  in  talking 
of  beer  and  ordinary  wines  as  merely  so  much 
altohol  combined  with  curtain  quantities  of  this, 
that,  and  the  other.  We  might  almost  as  well 
speak  of  pure  water  as  being  so  many  parts  of 
oxygen  and  hydrogen,  and  argue  accordingly.  For 
instance,  how  different  is  the  result  of  a  pint  of  ale 
taken  at  one  or  two  draughts,  and  the  same  qnan  - 
tit y  sipped  by  teaspoonfuls.  Let  some  of  our 
readers  try  the  latter  and  report.  I.E.C.8. 

P.S. —  i  our  compositor,  ny  the  byo,  who  is 
probably  a  volunteer,  makes  me  say,  at  p.  4M,  Hue 
3  from  top—"  which  obtains  •  first  score,  "  instead 
of  "just  now." 

[21023.]— I  worm  point  out  on  this  matter  that 
several  of  your  correspondents  are  wishing  to  obtain 
results  in  direct  opposition  to  a  well-known  law. 
Mechanics,  in  particular,  well  know  that  there  is  a 
law  that  speed  cannot  he  had  without  a  propor- 
tionate loss  of  power  to  obtain  that  speed.  If  you 
require  speed,  you  cannot  save  power  at  the  some 
time.  Apply  this  to  the  subject  in  question,  ami 
the  results  must  be  the  same  whatever  the  machine 
tie,  either  human  or  otherwise.  P.  W.  R. 


all  the  same  "  It  is  easier  to  bear  anyhow.  I 
think,  although  a  whip  is  an  irritant  and  not  a 
stimulant,  it  does  make  a  horse  travel  faster,  when 
the  mild  stimulant  of  "gee"  would  fail  to  accelerate 
his  pace.  And  when  Dr.A.  makes  a  drink  like  beer  by 
boiling  water,  hops,  ami  barley,  and  adding  alcohol, 
he  would  scarcely  induce  any  but  an  alataiuer  to 

E't  for  the  genuine  article.  As  to  alcohol  not 
found  in  nature,  it  is,  at  any  rate,  found  in 
.  I  should  not  like  to  drink  "  alcohol,"  but 
"  alcohol  "  is  no  more  beer  or  wine  t 
is  meat  or  oxygen  the  air  wo  breathe. 


"DRINKS  AOAIN 

2 1 025.1  — There  is  much  in  the 


is  much  in 
B.C.S."  with  which  I  cordioU 
there  is  also  much  with  which  I  oannoi 
ness  is  a  disease,"  says  "  F.B.C.S." 
the  worst,  the  most  hopeless,  form  of 


letter  of 
agree;  but 
"  Drunken- 
I  grant  that 
Iruiikenness 


[21024.]— I  Trti.M  tuch  a  valuable  discovery  as 
how  to  live  to  7"  or  HI  (barring  accidents)  without 
once  being  ill,  is  the  greatest  ever  made  by  man, 
and  ought  to  put  Dr.  Allinson  in  the  foremost  rank 
sb  a  benefactor  of  the  human  race.  Some  time  ago 
he  informed  us  that  the  food  which  passed  most 
quickly  through  the  stomach  was  the  best  food, 
which  itself  was  a  wonderful  fact,  but  nothing 
nearly  equal  to  his  wonderful  discoveries  in  letter 
20073.  Jfn  such  important  claim  has  ever  been 
made  heretofore  except  by  ignorant  quacks,  whose 
own  lives  generally  falsified  their  assertions.  But 
here  we  have  a  qualified  medical  man  us  authority. 
He  can  safely  say  "  that  I  shall  never  lie  ill,"  and 
what  is  more,  "  shall  not  think  of  dving  before  70 
or  HO."  There  is  a  loophole  hero— no  may  decide 
not  to  think  about  it.  But  people  die  who  do  not 
think  about  it,  1  rim  afraid.  However,  I  shall,  for 
one,  be  glad  to  Icara  something  more  from  Dr. 
Allinson  of  the  new  lauacca.  He  tells  us  tew 
doctors  can  make  tuch  a  statement.  Any  doctor 
could  easily  make  it,  but  must  of  them  no  doubt 
would  fail  in  performance.  He  goes  on,  "Allow 
me  to  feed  a  person,  and  I  will  make  him  dull  and 
stupid,  or  clever  and  bright,  always  ailing  or  in 
uniform  good  health,  and  even  long  or  short  lived  ; 
and  all  by  diet."  Do  I  not  wish  Dr.  A.  had  the 
dieting  of  the  House  of  Commons !  Or  what  an 
advantage  if  all  dull  and  stupid  boys  could  be  dieted 
iuto  cleverness  !  Of  course,  every  one  knew  that 
food  had  a  great  effect  upon  human  beings,  but 
that  it  could  set  at  naught  all  other  considerations, 
such  as  original  constitution,  for  instance,  is  most 
wonderful.  "  We  are  what  we  eat."  "  If  we  eat 
gross  food  we  must  think  grossly,  and  have  gross 
constitutions."  May  I  ask  Dr.  Allinson  if  the 
matter  is  really  so  simple  us  that  (  If  »u,  the  sooner 
ho  is  installed  as  a  paternal  despot  the  better  for  all 
of  us.  But  I  have  a  lively  memory  nf  somo  years 
of  ill-he. Ith  myself,  and  of  being  dieted,  meat  and 
alcohol  being  avoided,  and  of  being  at  last  restored 
to  health  in  a  fortnight  by  the  simple  prescription 
of— Meat  three  times  a  day,  and  generally  cat  more 
flesh — since  doing  which  my  a  i  lraontajhave  vanished. 
I  urn  afraid  if  I  had  tieeu  compelled  to  vege- 
tarianism I  should  have  tenanted  Abney  Park 


I  do  not  believe  in  much  alcohol ;  but  if,  as  Dr. 
A.  say»,  it  "  prevents  the  sensation  of  pain  being 
carried  to  the  brain,"  1  am  afraid  it  has  its  uses 
yet.   A  pain  we  cannot  feci  may  "  still  be  there 


is  a  disease  ;  but,  let  me  ask,  What  has  created  the 
disease  r  If  alcoholics  were  simply  used  medi- 
cinally, it  would  soon  become  extinct.  I  believe, 
however,  that  the  greatest  amount  of  drunkenness 
takes  place  in  public-houses  at  the  end  of  the  week, 
when  men  drink  simply  for  the  enjoyment  of  the 
thing. 

It  is  true  that  the  majority  of  moderate  drinkers 
do  not  become  drunkards ;  but  by  far  the  greater 
proportion  that  I  know  take  more  than  is  good  for 
thom.  The  quantity  I  have  already  indicated  in 
my  last  letter  -  namely,  about  three-quarters  of  a 
pint  of  ale,  is  the  amount  allowed  by  the  Lawrt, 
and  it  has  abundant  testimony  in  its  siip|n>rt.  Do 
moderate  (?)  drinkers  confine  themselves  within 
this  limit f 

I  can  sympathise  with  "F.B.C.S."  in  hia  non- 
enjoyment  of  dinner  without  the  use  of  fermented 
liquor.  When  I  habitually  took  a  ghus  of  ah;  with 
my  dinner,  and  for  months  after  I  left  it  off,  I  did 
care  for  food  without  it ;  but  I  reasoned  quite 
oppositely  to  "  F.B.C.S."  To  use  a  sailor  friend'* 
expresainn,  "  I  saw  the  red  light."  To  me  it 
appeared  a  strong  reason  for  abstaining. 

I  do  not  want  to  dictate  to  "  F.B.C.S."  :  but, 
speaking  for  myself  alone,  in  the  face  of  the  misriy 
caused  by  drink.  I  do  not  feel  justified  in  taking 
anything  intoxicating  merely  for  the  pleasure  of  if. 
Many  a  father  who  never  exceeded  in  his  life  has 
had  cause  to  mourn  over  a  drunken  sou  who  first 
learned  to  "  enjoy  "  alcoholics  at  his  table. 

It  gives  me  great  pleasure  to  find  Dr.  Kdmnnds 
so  heartily  in  agreement  with  myself;  but, 
certainly,  I  should  never  have  gathered  it  from  his 
previous  articles.  I  only  took  "issue  "  with  Dr.  E. 
on  one  point— namely,  his  statement  that  doctors 
recommended  the  use  of  intoxicants,  "  because  they 
knew  no  better."  I  endeavoured  to  show  that  the 
reverse  was  true,  and  now  Dr.  E.  agrees  with  me . 
Comment  is  superfluous.  In  the  remainder  of  my 
letter  I  don't  think  Dr.  E.  was  in  my  mind.  I  was 
thinking  of  teetotalers  generally,  as  I  knew  them. 
Dr.  E.  need  not  have  put  on  ,tnc  cap  if  it  did  not 
fit.  Further,  I  was  under  the  impression  that  a 
temperance  hospital  was  an  establishment  where 
"  cases  "  wore  treated  without  the  use  of  alcoholics, 
and  that  about  2.1  per  cent,  more  cures  were  effected 
there  than  anywhere  else.  At  any  rate,  this  is  a 
favourite  argument  on  "temperance"  platforms. 

The  comparison  which  Dr.  E.  draws  between 
Mrs.  Oamp  and  myself,  is  a  style  of  argument 
frequently  used  by  socond-cUuei  barrister*  at  a 
police -court,  when  they  have  "  no  case,"  and  it  is 
unworthy  of  an  M.D.  It  would  bo  easy  to  ridicule 
Dr.  E.  on  his  partiality  for  hot  water  \hy  the  bye,  I 
wonder  how  Dickens  would  have  treated  the 
subject)  ;  but  I  think  wo  have  too  much  of  tjtff 
sort  of  thing  in  the  "  E.M." 

Dr.  E.  takes  the  troubleto  confute  a  rillv  argu- 
ment which  he  states  1  used,  but  which  1  never 
did.  I  said  "  a/e*  and  irtnr*  "  (not  teetotal  beers) 
frequently  disordered  the  stomach. 

Dr.  E.  holds  "that  the  nalurr  of  the  effect  ct 
alcohol  is  the  same,  whether  taken  in  a  small  or 
large  dose,"  and  wishes  me  to  show  the  contrary. 
I  will  do  my  beet  to  do  so.  First,  then,  it  is  the 
"  common  theory.  This  is  admitted  by  my 
opponent.  Moreover,  I  have  Dr.  Allinsnn  ou  my 
side,  though  he  chooses  to  call  alcohol  an 
"  irritant."  (How  doctors  differ,  to  be  sure !) 
Secondly,  "  Like  cures  like "  is  a  law  which, 
though  carried,  I  think,  to  extreme  lengths  by 
some  people,  is  nevertheless  true  in  the  main.  I 
believe  there  is  not  a  single  stimulant  which  is  not 
also  a  depressant ;  and  the  reverse,  with  a  few 
exceptions,  also  holds  good.  If,  then,  alcohol  lie 
'Wy  a  depreaaant.  it  is  an  exception  to  a  tieral 
law.  Thirdly,  I  know  by  practical  observation 
that  usually  a  "  little  "  of  some  alcoholic  rouses 
and  brightens  a  tired  man,  while  a  "lot" 
"muddles"  him.  But  if  these  reasons  do  not 
satisfy  Dr.  E.  that  alcohol  is  a  stimulant,  I  don't 
think  lie  can  show  that  a  small  quantity  diluted  is  a 
depressant.  But,  after  all,  it  is  of  very  little  con- 
sequence whether  alcohol  be  a  stimulant,  an 
irritant,  or  a  depressant ;  practically,  we  all  know 
Uiere  is  a  mighty  difference  between  a  largo  and  a 
small  don. 
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Iu  T.  R.  Allinson,  L.R.C.P.  I  meet  an 
opponent  who  differs  from  any  other  I  ever 
encountered.  He  apparently  not  only  belongs  to 
tlio  extreme  section  of  the  "'Devil' in  solution 
school"  (see  Dr.  Kicliardson's  lectures),  but  in  nn 
L.R.C.P.  who  thinks  that  nil  doctors  who  don't 
think  as  ho  does,  art*  a  lot  of  ignorant  scoundrels  ; 
and  he  in  going  to  make  all  who  will  put  them- 
selves in  his  hands  live  in  perfect  health  to  extreme 
ni  l  age.  and  that,  too,  without  the  use  of  medicine. 
He  asks  how  nuuiv  doctors  can  nay  that  they 
will  live  in  pet-feet  health  to  he  old  men ';  I  think 
I  ran  tell  him  there  is  one.  He  open*  his  batteries 
■  nine  by  saying  that  1  am  u  "tompcnito"  man. 
Well,  this  I  take  as  a  derided  compliment,  which  I 
heartily  wish  I  could  return.  1  have  taken  in  the 
last  six  mouths  one  Uiblespoonful  of  brandy  to 
relieve  a  bad  headache.  It  is  so  long  ago  nine*  I 
took  anything  else  in  the  way  of  an  aleoholta  that  I 
cannot  remember  it,  so  that  I  tliiuk  1  tin  fairly 
entitled  to  be  called  "  temperate."  But  Where's  the 
argument?    I  cannot  find  it. 

Doctors,  says  Dr.  A.,  have  been  tuirkwnnl  in 
their  advocacy  of  teiupcnuice.  Why  f  I  think 
mainly  because,  like  all  thinking  men,  they  have 
been  repulsed  hy  the  extravagance  and  ignorance 
<i[  the  average  temperance  lecturer  and  his  ctisciptcs. 
Moreover,  the  strength  of  the  question  never  existed 
iu  its  medical  aspect,  but  in  its  mural  and  religious 

ones. 

"  Alcohol  is  neither  a  food  nor  a  stimulant." 
Whether  alcohol  lie  a  food  or  not  is  as  yet  nn- 
l-diled.  Tin  -re  i-.  quite  a*  much  I  thint  i-itlu  i 
more— to  be  urged  iu  support  of  the  theory  that  it 
is  a  f'l-d  as  there  is  against  it.  To  discuss  this  at 
hngth  would  occupy  too  much  space.  Dr.  A.  must 
be  perfectly  well  aware  of  the  fact.  However,  for 
the  U-U'tit  of  the  general  reader,  I  will  just  refer  t<< 
Ringer's  article  on  Alcohol  (the  best,  I  think,  ever 
published),  uud  also  to  the  papers  which  denl  with 
the  investigation  of  Professors  Diny  and  Wauklyn 
and  Mr.  Cooper.  These  gentlemen  afhrm  that 
"  nlor  hoi  of  about  the  strength  that  it  is  taken  bv 
oidiuary  consumer  into  tho  human  budy  u 
changed  into  products  which  will  act  as  heat-pro- 
ducing food."  Facts  being  as  I  have  stated,  Dr. 
A.  must  pinion  me  if  1  decline  accepting  his  simple 
negitive.  I  attach,  huwevi  r,  very  little  importance 
t'i  this  question. 

r--r  the  sake  <>f  argument,  suppose  I  allow  tluit 
•ilcohol  is  an  irritant.  Wi  ll,  what  if  it  bl  Let  us 
pursue  Dr.  A.'s  illustration  of  "Dobbin."  If 
"Dobbin"  be  lazy,  n  "  little "  whipping  will 
" stimulate"  him  without  doing  him  any  harm, 
and  it  may  do  him  some  good.  Rut  if  *•  Dobbin  " 
hi  flogged'  unmercifully,  it  will  undoubtedly  "  do- 
I'Css  h  lum.   1  am  ratlier  like  '•  Dubbin." 

Further,  I  am  told  th.-it  if  I  bod  larley  and  hops, 
and  add  a  little  alcohol,  I  shall  obtain  "a  drink 
like  beer."  Any  schoolboy  who  has  hail  a  few 
lessons  iu  chemistry  knows  better  than  this,  and 
so  must  Dr.  A.,  if  he  thiuks  about  it.  The  de- 
coction would  be  an  insipid  men,  as  unlike  good 
brisk  ale  as  "  chalk  is  to  cheese." 

(  'wti  .'u.'d/  alcohol  v  nld  unquestionably  injure 
the  st  mmrh.  There  is,  however,  no  proof  that  a 
small  quantity  iibOti  would  do  so.  What  I  stated 
was  that  I  never  knew  a  small  quantity  of  diluted 
alcohol '•  disorder  tho  stomach,  and  1  meant  v>y 
stomach. 

I  was  first  made  acquainted  with  the  fact  that 
alcohol,  if  pure,  left  no  taint  oh  the  breath,  bv 
reiding  a  notice  in  the  "E.M."  of  Professor 
Wanklyn's  investigation.  I  conlirroed  its  truth  by 
experiment.  If  Dr.  A.  has  obtained  contrary 
results,  he  has  probably  employed  impure  spirit  or 
used  a  large  quantity. 

When  shall  we  liavo  done  with  tlie  "  poison  " 
argument '(  Really,  what  dons  it  prove  ?  Granted 
that  alcohol  is  a  •'poison,"  it  is  not  jsiisonous  when 
taken  under  proper  ronilitions.  Prussic  acid  is  a 
"  piisou,"  I  fancy  quite  as  deadly  as  alcohol— are 
we  to  discard  apples  because  their  pips  coutain  it'r 
No  lesi  a  man  than  the  late  Dr.  Letheby  suggested 
that  the  yictua  of  a  murder  might  have  met  her 
death  by  eating  apple-pie,  because  ho  found  prussic 
acid  in  her  stomach.  Of  course.  Uiis  hung  the 
murderer.  This  instance  is  very  instructive.  Has 
Dr.  A.  ever  heard  the  story  of  Dr.  Johnson,  who 
wa»  nmonstrated  with  by  a  ladv  for  his  teu- 
drinkitig  projKUsities?  ••  Do  you  know,"  said  she. 
'•that  t.-a  is  a  slow  poison  r1'  "I  do,  madam," 
said  the  Dr. ;  "I  have  been  forty  years  dying  uf 
it."  *  * 

There  are  no  statistics  available  to  show  that 
fotil  abstainers'  lives  are  better  than  UiOBe  of  tem- 
|«-rati«;  at  least,  1  have  never  seen  any.  1  have 
not  a  doubt  but  thut  a  few  fanatical  teetotalers 
low  their  lives  every  year  because  they  ignore  the 
medicinal  clauses  of  their  pledges. 


f2t02fi.]-Ijt 
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bun  I   I  think  it  is 


F.R.r.S."  (20972),  it 
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ink  a  food?  (2)  Doc*  it  do 
pruved,  beyond  doubt,  tliat 


alcohol  is  not  a  food  :  it  is  the  result  of  docomposi- 
tion,  and  good,  healthy  fowl  is  turned  to  waste 
when  liquor  is  produced.  Alcohol  is  a  chemical 
substance,  and,  if  wo  sanction  its  use,  we  may 
sanction  the  use  of  ether,  or  any  other  product, 
and,  goodness  know  when-  we  shall  stop  if  we  once 
open  tho  flood  gates.  As  it  does  not  give  force  to 
the  system  it  is  not  food ;  but,  on  the  contrary, 
helps  to  use  up  our  reserve  force,  which  is  there  for 
accidents  or  other  unforeseen  occurrences. 

Does  it  do  harm  r  That  also  has  been  shown  in 
the  positive ;  it  is  the  cause  of  a  terrible  lot  of 
disease  and  death  in  this,  and  every  other  country 
where  it  is  known.  The  hitluh  ifrdiral  Ju-irnnl 
recently  calculated  that  about  40,00<t  are  killed 
through  it  every  year  in  England.  Even  in  small 
daily  quantities  it  is  doing  harm,  and  when  we 
come  to  reckon  up  the  two  doily  glasses, 
we  find  that  in  a  few  years  wo  get  enough 
to  drown  ourselves  iu.  When  alcohol  is  taken 
into  the  system,  it  has  cither  a  near  or 
remote  effect,  but  the  effect  must  follow.  Experi- 
ence has  shown  that  we  are  iu  the  best  health 
without  it,  and  that  if  we  take  even  a  small  quan- 
tity that  wc  do  harm ;  tho  more  wo  take  tho  more 
harm  we  suffer. 

The  habit  of  drinking  alcoholics  is  pleasurable 
when  acquired,  so  is  the  habit  of  smoking,  snuffing, 
or  chewing  ;  but  all  are  bad.  When  these  habits 
lead  to  harm  it  is  our  duty  as  good  citizens  to  avoid 
them  ;  hit  us  l*J  real  men,  and  not  hose  imitations. 
It  docs  not  attack  tho  lower  classes  only,  but  also 
tho  rich  and  tho  highly-educated.  Adulterated 
liquor  makes  matters  worse  ;  but  if  "  F.R.C.S." 
will  look  to  accounts  of  a  century  ago,  when  every 
one  drank,  and  not  always  in  moderation,  ho  will 
find  it  sad  state  of  tilings.  In  theme-  days  it  was  no 
uncommon  thing  for  a  man  to  break  his  leg ;  morti- 
fication and  death  often  resulted.  If  he  got  a  fever 
or  erysipelas  it  was  known  a_i  etheuie—  in  other  words, 
his  system  was  in  such  a  state  from  his  drinking 
habits,  that  the  fever  ran  high,  and  recovery  was 
rarer  than  nowadays. 

Other  things  they  had  not  to  contend  against  in 
those  days  were  railway.-,  the  impure  air  of  large 
towns,  gas,  and  high-pressure  living.  Now  we 
require  all  our  acumen  to  get  on.  and  we  have  often 
to  keep  our  brain  at  full  ti -nsiou  to  live.  Fun- 
liquor  is  only  part  cure  ;  the  real  cure  is  total 
abolition.  As  "  F. It.C.S."  says,  moderation  is 
good  ;  but  total  abstinence  is  letter.  He  says  if 
you  are  a  drunkard  avoid  alcoholics ;  but  if  you 
never  touch  alcohol,  you  cannot  tie  a  drvnk.ird. 

Thousands  of  BUD  in  Australia  may  use  tea  and 
seem  no  worse  :  whether  they  are  or  not  is  another 
(luestii  u.  IS  we  want  to  compare  the  tea  or  benr- 
drinkdng  habit,  we  must  not  compare  men  living  iu 
the  pun-nt  of  airs  and  working  in  it,  with  men 
working  in  an  impure  air  and  under  wrong  condi- 
tions. I  can  only  finish  up  with  the  Baying  of 
Pythagoras,  "  Do  what  is  right,  and  custom  will 
make  it  pleasant." 

In  reply  to  "  Sigma  "  {2W7G),  I  can  say  that 
drink  reform  is  not  a  fad,  but  a  good  institution, 
and  intended  for  the  moral  and  physical  welfare  of 
the  human  race.  Any  practical  person  will  not  tell 
you  tliat  tectotaliam  and  vegetarianism  will  cure  all 
iliseafes  or  evils  ;  but  a  careful  observer  will  inform 
you  that  teetotntism  will  remove  five-tenths  and 
vegetarianism  three-tenths  more  of  the  |iresent 
diseases.  1  am  afflicted  with  the  t<«total  mania, 
Is-cause  I  am  aware  of  the  immense  damage  drink  is 
doing  to  tliis  country— it  is  keeping  us  in  poverty 
and  ignorance,  and  depriving  nu  n  of  many  of  the 
pleasures  of  a  beautiful  world,  (.'omc  with  me 
amongst  the  poor,  to  the  police  stations,  law-courts, 
assizes,  asylums,  and  inquest*,  and  then  tell  me  am 
I  wniiig  in  advocating  the  abolition  of  a  stuff  that 
kills  its  hundred  thousand  a  year. 

Teetotallers  are  less  afflicted  with  rheumatics 
than  are  drinkers,  but  I  never  knew  a  vegetarian 
with  rheumatism.  This  complaint  is  causes)  by  a 
definite  poison  in  the  blood,  which  poison  is  the 
result  of  meat-eating  ami  drinking  alcoholic  fluids. 
Depressing  causes,  chills,  ice.,  may  cause  the 
disease  to  show  itself  ;  but  if  wc  had  not  the  poison 
in  tho  system  the  disease  would  not  appear. 
•'  Sigiua  seems  to  think  that  "  wine  is  the  milk 
of  old  age,"  and  when  the  recuperative  powers  are 
low,  he  advises  a  spur ;  if  ho  would  give  them  rest, 
he  would  make  more  progress,  and  live  out  tho 
full  term  of  his  life,  lie  says  he  has  got  into  such 
a  state  Unit  he  is  uncomfortable  without  his 
whisky.  All  I  con  say  is,  that  he  is  a  slave  to  a 
liabit,  and  the  sooner  he  gets  free  from  it  the  better 
for  himself.  A  great  many  of  our  most  earnest 
and  scientific-  workers  are  often  cut  off,  from  the 
addic  tion  to  some-  habit  which,  if  they  had  it  not,  wc 
might  now  have  been  enjoying  the  results  of  their 
discovories. 

I  am  glad  someone  has  taken  up  the  cudgels  in 
this  dispute,  as  it  is  very  unfair  wiieu  a  discussion 
is  one-sided.  "  Anglo-Dano  "  (letter  20OT7)  makes 
some  remarks  worthy  of  consideration.  Ho  in- 
forms me  that  caffein  is  poisonous  in  large  dewes. 
Does  it  not.  then,  follow  that  it  is  mildly  poisonous 
doses  ?  As  someone  may  question  my 
hear  what  U.vrtholow  savs  :  "  If  taken 
at  meal  times,  it  gives  rise  to  acidity,  flatu- 


lence, indigestion,  and  pyrosis  (water-brash)  ;  it 
produce*  headache  buzzing  in  the  ears,  giddiness, 
and  a  partial  lews  of  memory."  By  its  long-con- 
tinued use  it  helps  to  produro  a  lot  of  nerroua 
diseases.  Tea  is  worse  than  coffee,  sine*  it  contains 
thein,  a  stronger  alkaloid  than  caffein  ;  tea  contains 
more  tannin  than  does  coffee,  and  is  therefore  morw 
constipating  and  harmful.  Tea  is  also  mora 
deleteriously  adulterated  than  coffee,  so  that  of 
two  evils  we  must  choose  tho  lesser,  which  is 
coffee. 

Roth  "  Anglo-Dane  "  and  "Nun  Dor"  («S914) 
take  me  to  task  about  tho  tannic  acid  affair.  I  novr 
quote  from  Kirke's  "  Physiology."  He  says  that 
tannic  acid  is  the  b  st  test  for  gelatin,  and  "that  it 
will  detect  one  part  of  gelatin  in  .1,000  of  water. 
The  ge-latin  i«  thrown  down  as  a  heavy,  dense  pre- 
cipitate, which  is  insoluble  in  water,  and  is  known 
as  Linno-gehitin.  Another  point  I  did  not  touch, 
on  before  is  tliat  tannic  acid  precipitates  pepsin, 
which  is  the  active  principle  of  the  gastric  juice, 
and  so  our  food  does  not  get  properly  digested.  The 
stronger  we  take  our  ci.ffe-e  or  tea,  the  more  likely 
are  the  bad  results  ab-.ve  named  to  follow.  Moat 
people  are  content  h)  have  fair  health  :  I  like  good 
health,  and  know  of  no  pleasure  so  great  as  that 
of  feeling  iu  ]«  rfoct  health,  to  attain  which  I  have 
to  avoid  many  of  the  social  habits  which  are  only 
pleasures  from  habit. 

I  must  have  one  more  hit  at  the  tna- drinkers, 
and  it  is  this  oWrvatiuii :  that  since  tea  has  been 
introduced,  nervous  diseases  have  Income  more 
common,  and  are  iiirreasiug  with  the  increased 
consumption  of  b-a. 

I  am  sorry  "  A  London  Mc-dical  Student " 
(20'Jt'S)  has  had  to  reply  for  his  medical  brethren. 
The  medic  al  men  of  any  standing  or  of  any  acumen 
know  whut  1  say  is  true  ;  or  if  they  know  tho 
value  of  diet,  they  exclude  themselves  as  being  tho 
few  good  ones.  I  nm  pleased  to  hear  that  they  are 
taught  all  about  foods  at  college ;  so  was  I.  but  at 
the  wrong  fart  of  my  studies.  They  taught  me 
physiology  in  my  second  year,  when  a  student  is 
not  iu  a  iit  state  to  receive  it.  The  real  time  to 
teach  this  subj.ic  t  should  be  iu  the  last  year,  when 
tho  student  has  facts  which  physiology  explains  for 
him.  I  will  imiv  inform  "  A  Loudon  Mi-ciicul  Stu- 
dent "  when  I  shall  l^he-ve  in  his  profession,  and 
that  is  when  the  medical  professors  live  up  to  their 
crecsd — when  they  renounce  strong  liquors,  Uibacco, 
and  excessive  meat  meals.  What  use  is  it  telling  a 
student  that  such  and  such  diseases  on*  produced, 
bv  liquor  uud  lobai-ro  if  the  professor  asks  you  to 
lus  house,  and  si  ts  tle-se  things  before  you  and  usee 
them  himself .-  It  is  a  practical  ccutiadiciiou.  I 
will  give  him  an  illustration.  A  celebrated  man 
for  diseases  of  the  heart  was  one  day  lecturing  uss 
students  at  the  Is  dsicle  of  a  patient  on  the  ill  effects 
of  tobacco.  One  of  bis  tornier  pupils  came  in 
during  the  speech  :  at  the  end  of  it  he  told  the  lec- 
turer that  was  not  fair,  for  tliat  1m;  -the  lecturer — 
was  an  ardent  lover  of  tho  pipe.  When  i" 
know  more  and  practice  more  of  the  real  ] 
lion  of  disclose,  then  will  I  give  I 
not  till  then. 

Iu  conclusion.  I  n«k  my  opponent  to 
I  cannot  live  until  I  am' seventy,  or  any  i 
why  I  shoidd  not  (ho  must  give  mo  pure  physical 
resison*-  not  throw  in  religion),  or  why  I  should 
Iss  ill.  as  I  imagine  I  can  give  him  a  hint  or  two  S" 

What  are  the  marks  by  which  man  can  be  shown 
not  to  bo  a  vegetarian:  I  shall  lie  much  obliged  if 
he  will  answer  my  questions,  and  let  us  sue  whether 
wo  aro  in  the  right  or  wrong. 

T.  B.  AJlinaon,  t.B.C.P.  Ed.,  &e. 

Jan.  27. 


DIRECT-ACTION  TRICTCLBS. 

[21027.1  ■  RnrrnciNn  to  the  letters  of  •■  F.O.S." 


and  "  aoin."  in  your  issue  of  the  2<jtli  January,  I 
have,  during  the  hist  few  moutlis,  ridden  a 
"  Monarc  h  "  tricycle  upwards  of  n  thousand  inuea 
over  roads,  good,  bad,  and  indifferent ;  but  have 
not  found  that  the  stirrup  action  has  any  one  of  tho 
objections  fe  ared  by  your  valued  c:om-s|smdents.  I 
think  it  would  be  impossible  to  get  the  foot  en- 
tangled iu  the  stirrup ;  at  unv  rate,  I  have  never 
known  it  occur,  either  in  my  own  ease  or  in  that  of 
friends  who  ride  tho  machine,  Tho  propulsive 
power  may  be  applied  a»  vertically  as  in  any  mtr- 
Mtm  iiit/  tric  ycle,  uud  probably  more  so  than  in  the 
"Royal  National,"  for  the  "higher  the  centre  of 
gravity  is  placed,  the  farther  luck  it  must  he  to 
prevent  the  hind  wheel  tilting  up.  I  have  often 
tried  driving  the  "  Monarch "  direct  from  the 
cranks,  when  the  action  is  the  same  as  that  of  the 
"Royal  National";  but  certainly  greatly  prefer 
the  stirrup  action.  Other  things  being  equal,  it  is 
certain  tliat  the  lower  the  centre  of  gravity  is  |daced 
the  safer  the  machine  will  be  ;  in  fact,  cliains,  ie., 
wcto  introduced  bi-eause  it  was  considered  unsafe 
to  ride  too  high.  So  the  advantage  of  the  stirrup 
is  obvious  ;  the  centre  of  gravity  is  placed  lower, 
without  using  tho  objectionable  chains,  eke.  It 
would  be  very  easy  for  '•  F.  O.  S."  to  try  a  stirrup 
pedal  on  his  machine,  and  let  us  know  tho  result. 
Theslirrup  is  .1!in.  long,  and  about  oin.  bruad. 
For  the  encouragement  of  those  who  at  proscnt 
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arw  non-rider*,  and  "stand  trMiit dir.  g  on  the 
brink,"  I  may  uy  that  during  the,  last  two  yean  I 
have  ridden  mem-  than  5,<Xt0  mil- 1  without  a  kindle 
accident.  And  although  ftT  twenty  rears  I  have 
taken  horso  exercise  almost  daily.  UN  do  so  now, 
riding  the  name  distance  fatigue*  tee  lesson  a  tri* 
cycle  than  ou  horseback.  Besides  which.  I  find 
the  tricycle  ndiug  the  Utter  cx.n  i.«  of  the  two. 

K.  P.  O. 


SIMPLE   PROCESSES  IN  QUANTITA 
TIVE  ANALYSIS. 

[21028.1 — Is  your  issue  of  Jan.  ]  L'ih  nn  article 
appeared  by  '•  Esthos  "  entitled  "  Simple  Processes 
in  Quantitative  Analysis."  The  methods  given  fur 
the  analysis  of  ironstones  ami  limestones  contain 
many  glaring  errors.  Fader  B  ho  give*  the 
following  method  for  estimating  silica  To  1  grm. 
ore  add  oOcc.  water  anil  "Jit  re.  hyitrr  chloric  acid, 
heat,  and  add  la  drops  nitric  utid,"  boil  for  twenty 
minute*,  add  more  water,  1ms]  again ;  filter,  wash, 
dry,  burn  elf,  and  weigh  precipitate  x  loo 
=  silica  (wind).  Now,  by  this  means,  ho  wouhl 
not  pet  the  amount  of  silica  r.t  all,  hut  the  total 
insoluble  matter,  which  is  very  diiieiviit.  Ills  pre- 
cipitalo  would  onusist  of  any  silicate  which 
happened  to  1*  present  a*  sand,  and  abo  any  in- 
soluble silicates  present  as  situate  .  f  alumina  ;  but 
a  large  amount  of  SiO,  present  in  the  sali»taucc 
would  not  be  hit  with  tl.o  residue  at  all, 
a*  all  soluble  silicates  w  ould  pays  into  solution,  and 
thus  be  would  n>r>satt  ei  th.  r  pint  i  f  the  SiOj,  aud 
wliat  ho  returned  us  S:i  would  tie  a  mixture  of 
•and  and  insoluble  silicates.  "  Esthos  "  makes  two 
great  mistakes  lir»t  he  omits  to  evaporate  to  dry- 
ness and  afterwards  take  up  with  IK'l,  which  "is 
necessary  to  render  u!l  his  Sit  >|  insoluble,  and  to 
prevent  it  poising  into  his  solution;  2nd,  l„.  does 
not  decompose  h»  insoluble  silicates  which  are  left 
with  his  SiOt.  To  do  this  it  it  ncrrs-arv  to  fuse 
tho  alicious  matter  left  on  the  tllter  with  five  times 
it*  weight  of  fusion  mixture  .i.e.,  equal  parts  car- 
bonate of  soda  and  potash'.,  ■  I i _r <  -- 1  with  water,  add 
hydrochloric  acid  in  excess,  evaporate  to  dryness, 
take  up  with  hydrochloric  and,  add  water,  arid 
filter  pj>.  -  nothing  but  Si<>(;  any  silicate  of 
ulumiiia  tlius  drcetnp<ita<l,  and  by  evaporating  all 
the  JsiO,  rendered  insoluble,  wbDu  the  aluntiiia  goes 
into  the  solution. 

The  SiO,  in  a  limestone  may  be  estirunti  d  as 
follows :  calcine,  I  gim.  at  red  heat  for  half  hour 
in  crucible,  transfer  to  bcakir,  add  water  and 
hydrochloric  add,  boil  and  evaporate  to  dryness, 
take  up  strong  IK  I,  boil,  add  OK...  lilter  pp.  x 
HKJ  r=  Sil  l,.  Hy  simply  calcining  uny  insoluble, 
silicates  are  dccompoiu'd,  and  converted  iuto 
soluble  sihiates.  so  that,  afte.-  evaporation,  nothing 
but  SiO,  left  insoluble,  and  the  lu-i. m  with  mix- 
ture not  necessary. 

Under  C  "  EMhos  "give*  the  following  metbod 
for  estimating  the  Fc-t  >,;—••  To  solution  from  IJ 
add  few  drops  nitric  a>  id,  anil  then  AinHOiu  ex- 
cess, filter  and  wa-h  ;j]  p.  .  .  ie  .:  ;s  of  l'e/i.,.  and 
any  phosphoric  acidprt  M  iit." 

NOW,  if  wo  ud<l  little  nitric  acid,  and  then 
ammonia  to  a  solution  containing  IV.  Al,  Mil.  Mg, 
and  Cu ;  tlie  Fc,  Al,  Mn,  and  Mg  are  all  more  or 
leas  precipitated  together,  Bad  as  ew  of  these  are 
alirayi  present  in  ores  and  l:mr-t. ir.es,  the  precipi- 
tate which  "Esthos"  would  obtain,  ou  adding 
ammonia,  would  consist  of  a  mixture  of  all  these 
bodies.  Now,  many  ordinary  ores  contain  o  ]jer 
cent,  to  Hi  percent,  of  AM».,'and  some  aluminous 
ore*  as  much  as  :S0  j«r  cent.,  besides  several  per 
cent,  of  Mil  and  Mg,  all  of  which  would  be  weighed 
and  calculated  as  Fe,<  i by  "  Esthc*." 

His  mistake  hi  re  is  Again  a  meet  unfortunate 
omissiou.  In  e:me  of  ores  after  adding  a  little 
nitric  acid,  to  oxidise  the  Fe,  ammonia  should  bo 
added,  nearly,  but  »...<  y<o,v,  to  precipitate,  the 
wholo  of  the  Fe;  and  then  ,o,,...».w. tndate  in  large 
excess.  This  latter  reagent  is  most  important,  as 
it  keeps  tlie  Mn  and  Mg  in  solution,  anil  only  the 
Fe,U,  and  Ai,(),  are  precipitated  together,  which 
iguited  ahd  weighed  as  usual.  To  arrive  at 
amount  of  A1,U,  in  this  pp..  the  iron  is  generally 
estimated  on  a  separate  portion,  by  a  direct  volu- 
mctric  method,  calculated  iuto  Fr,0„  and  sub- 
tracted from  pp.,  when  difference  i^tials  Al,l  >, ; 
thus  (pp.  Fe.O.Al.O,)  -  [Fejtt j,  obtained  by  duett 
methodj  =  Al.O,. 

The  Mn  in  solution  may  be  pp.  by  adding  Br, 
and  then  ammonia  in  cxiess  ai.d  boiling,  wlieu 
comes  down  a*  oxide,  ('a  and  Mg  can  bo  estimated 
by  methods  giveu  by  "  Esthos."  In  limestones 
there  is  never  any  Ma",  and  l»  fore  adding  ammonia, 
large  excess  of  amrnoiuc  ehloiide  muit  1*  added, 
which  will  prevent  Mg  coming  down  with  Fe,Oj 
and  Al/),. 

Here  amnionic  chloride  used  for  the  tamo  pur- 
pose as  the  amnionic  acetate  iu  the  analysis  of  the 
ore.  To  get  AltOi  in  the  pp.,  the  iron  must  lie 
estimated  direct,  anil  FeiU,  Bubtmctnl  as  given 
above.  Simple  prucesw's,  when  reliable,  are  what 
jrbody  desires;  but  methods  which  are  so 
|  as  those  given  by  "  Esthos  "  are 


ESTIMATION  OF  8TJLPHTJB 
PYRITES. 

r2H'jy.]  -  In  the  method  given  by  "Lstho,."  in 
this  week's  number  of  the  F.xni.isit  Mkciiaxii' 
(p.  MS),  for  tle>  e-timatJou  of  sulphur  iu  pyrites, 
ho  says :  "  Weigh  out  2  0  grams,  trnnster  to  a 
flask,  cover  with  fuming  nitric  ar  id,  heat  gently  in 
a  sand-lath  to  ilrtjMs/,  add  more  fuming  nitric 
acid,  and  r<wfry." 

Now  sulphur  exists  in  pyrites  as  FeS,,  the  result 
of  the  ultimate  oxidation  of  which  is  sulphuric  aeid 
IIjSO,,  which  combine*  vrith  the  various  basrs 
present  to  loiia  sulphates.  Taking  the  figures  in 
"  Esther's  "  stateiaent  of  results,  and  calculating 
the  sulphur  into  sulphuric  acid,  wo  have  in  'J  Ogrni. 
2'Mgrwi.  of  H,SOi,  which  P(ynll«lll^^  with  tl«; 
bavs  given  in  tho  following  pro|<ortions : — Fc  = 
OMagrm.,  requires  iilSgrni.,  U,S»)„  Cu  = 
0'02<grm.  =  0l.:,7gnn.  HrSO,.  Caro,  = 
OWSgrm.  a  OMTgrm.  Il.Sii,  iuhI  Mgt'iJ,  = 
IClprm.  =  -O-.'t  HrSO,.  Subtracting  the  1I,8H, 
required  for  the  various  b  eses  from  the  total  H,SO, 
calculated  from  the  sulphur  -  2'Bl  —  2-320  gives 
us  O'lSl  grnms.  of  H..SO,  existing  in  the  free 
state,  or  without  a  kise  to  fix  it.  It  is  evident  what 
will  becomo  of  thU  free  HT^U,  on  evaporating  to 
Jrytttu  :  it  will  lie  driven  off,  giving  a  lnss  of  ,V6 
per  c-jit.  of  sulphur,  thus  reducing  the  sum  total  of 
"Esthos's"  analysis  to  til  i»r  cent.  The  projer 
course  is  to  trivit  the  one  wi'n  1  part  of  nitric  ne.d, 
and,  say,  2  purts  of  hydrochloric,  evajxinifing  till 
chlorino  ceases  to  be  evolved,  adding  more  H(_'l,  if 
necesrorv,  and  not  allowing  it  to  go  near  dryness. 

If  l-.'i,:tgnn.  of  the  pyrites  lie  worked  ou,  each 
decigram  of  Ea-SO,  will  represent  1        cent,  of 

St.  R. 


AUTOMATIC  REGULATORS  FOR  OAS. 

[210:$0.T— Mn.  FLETtm  n's  criticism  of  ray  auto- 
matic IMlllator  aud  gaugsi  (letter  'iWl'i,  im'go  slO) 
is  souietliing  new  to  me.  It  never  struck  me  thai 
anyone—  especially  one  "  familiar  with  it  from  the 
llrct  introduction  "—would  imagine  that  it  was  n  >t 
a  temperature  regulator.  Mr.  Fletcher  has  evi- 
dently mistaken  the  meant  1  employ  for  Uh>  elyrtt. 
I  make  u«  of  pressure  as  a  tmaut  of  iudii  atin | 
aud  regulating  the  temperature.  An  ordinary 
safety-valve  to  a  locomotive  is  a  pressure  regulator, 
letting  off  steam  to  relieve  tho  pressure.  But  my 
instrument  acts  very  differently :  no  steam  is  let 
off,  but  the  pr»s>surc  ucts  directly  on  the  gas* Home, 
aud  automatically  regulate*  the  lem|sjrature  ac- 
cording to  the  degree  of  heat  desired. 

The  instrument  will  regulate  dry  heat  us  well  as 
steam  heat.  It  will,  for  iustauce,  indicate  and 
regulate  the  temperature  of  a  vessel  of  hot  mercury, 
oil,  or  fusible  metal,  heated,  say,  by  one  ot  Mr. 
Fletcher's  gas-burners.  To  do  Uiis.  I  should 
simtdy  couple  an  hermetically-scaled  siphon,  |«r- 
ttallv  filled  with  water,  to  gauge.  The  other  end 
of  siphon  would  be  ttuck  into  the  mercury,  oil,  or 
fu<ible  metal,  and  a  rubber  tube  attached  to  regu- 
lator and  gas-burner  to  convey  gas.  The  tempera* 
turn  will  be  indicated  on  the"  gauge,  as  show  n  by 
thu  Fai...  tcale  on  dial  in  tho  Uluitiation.  and 
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antomatically  regulated  at  any  point  on  senle  to 
which  the  finger  0  in  tho  figure  may  be  set.  The 
Instrument  will  do  this  for  years  without  the 
operator  needing  special  or  technical  knowdedge. 
>lr.  Fletcher  also  adds  that  it  is  useless  for 
dry  heat  celluloid  vulcanisers  :  but  as  it  happens 
the  only  two  dry-heat  Tulciinisers  for  celluloid  s*>ld 
in  this  country  have  in  both  the  heat  indicated  and 
regulated  with  my  gauges. 

Messrs.  Cottrell,  of  Rodney-street,  Liverpool, 
have  had  n  lot  of  them  for  their  dry-heat  celluloid 
vulcati«ers,  and  recommend  it  as  the  best  for  the 
purpose  ;  and  I  supply  it  with  my  own  dry-heat 


celluloid  apparatus,  which  also  vulcanises  rubber 
by  dry  heat.  All  I  have  to  do  is  to  set  tho  gauge, 
light  the  gas,  set  the  clock,  and  go  to  b"l ;  w  hen  I 
get  down  In  the  morning  I  find  the  rubber  is  per- 
fectly cooked  and  that  tho  rl  <-k  has  turned  tho  g  is 
tap  to  cut  off  the  gas  at  the  time  that  I  set  it  to  d  > 
so.  What  more  does  Mr.  Fletcher  want  ?  I  suppose. 
he  wants  a  regulator  that  can  bo  sold  for  about 
two-and-sixpeuce  ;  but  mine  can't  be  sold  for  that 
and  pay  the  inventor  for  cudgelling  his  brains  to 
design  it.  I  think  the  instrument  cjin  lie  used  suc- 
cessfully to  indicate  and  regulate  heat  for  various 
purprsseji,  but  I  have  not  made  any  effort  to  intro- 
duce it  outside  of  my  own  profession. 

1  fancy  Mr.  Fletcher's  ideaof  the  word  "automatic'' 
is  rather  vague,  as  I  have  lately  bought  one  of  his 
blowpipes  having"  automaton  "  writ  on  it  in  large 
letters  ;  but  where  the  automatic  action  comes  in  I 
have  not  been  able  to  make  out,  as  all  the  move- 
ments have  to  be  made  by  hatul. 

l'enxance.  J.  H.  GartreU. 


REPLIES  TO  QUERIES. 


".*  In  thrir  an»\rm,  iy»-rttfxmdrnt»  are  retpeci- 
futly  rrquitted  In  mention,  m  each  uutante,  ihe  till: 
and  numbrr  of  the  query  un'.eJ. 


[•ISti'o.l— Bg-g-Preaervlng'.— Although  I  can- 
not give  "  I.  B.  O.  S."  any  information  about  pre- 
serving eggs  in  limewatur,  I  think  he  will  probably 
t«  interested  to  hear  tliat  Barff's  patent  boro- 
glyeerido  can  be  used  for  tho  saino  puniose.  At  a 
friend's  house,  a  few  weeks  ago,  wo  hail  for  dilute l 
some  eggs  poached,  which  had  lieeu  kept  in  waf-r 
containing  about  3 per  cent,  boro-glyccude  for  tho-o 
munllis.  The  eggs  were  perfectly  good,  although 
tho  white  of  thoiu  looked  queer;  but  we  found 
aitcr-wards  that  this  was  duo  to  the  cooking ;  so  v,e 
considered  the  experiment  very  xa  tiff  artery.  The 
boro-glvccride  is  very  easily  prepared,  and  if 
"  I.  B.  O.  S."  thinks  it  worth  while  to  make  scmo 
exjierimotits  with  it,  I  advise  him  to  buy  the  si«i- 
fieation  of  the  patent,  and  also  acopv  of  the  Jit  >,  ,•' 
of  tho  Society  of  Arts  for  March  ;j"lst.  mi  (prieo 
li!d.),  which  contains  Professor  Barff's  papi  r  on 
the  subject.  I  presume  it  would  also  If  advisable 
to  obtain  Professor  Barff's  permission  to  expcr.iutiit 
with  the  substance.  "I.  B.  0.  S."  must  experi- 
ment on  a  tolerably  small  scale  at  first,  as  some  of 
the  eggs  we  put  into  the  solution  went  bad  after 
about  ten  weeks,  from  unknown  causes.-  F:  wai.:. 
K,  Hr,l.i:Y,  i'l.oin;Val  L  ilsiratory,  Br.  ad  11. en  S  ; 
Works,  Bristol.  [Prof.  Barff's  iirtKs«  was  fully 
3>i7,  Vol.  XXXIV.-En.] 


p.  307,  Vol.  XXXIV.— En. J 

[18010.] -Watchwprk  ;TJ.Q.l-Most  probably 
tho  escape-wheel  teeth  touch  either  the  (op 
U.Uom  of  cylinder,  or  lather  notch  in  cylinder. 
This  may  be'eaused  by  escape-wheel  being"  out  oi 
truth,  or  too  much  end-hake  to  escape- wheel  oi 
cylinder— perhaps  botli :  oi  the  balance-arms  may 
touch  hairspring-stud,  or  tho  curbs  through  which 
it  posses.  In  any  case,  the  remedy  is  obvious.— 
CM.  R. 

F4S011.]  —  Organic    Analyaia   Table.  —  It 

"  Altuir  merely  wishes  to  know  how  to  test  f  i 
the  orgiuiie  ai  ids,  and  he  will  advertise  his  audrei-s. 
I  will  pott  him  a  copy  of  l>r.  Campbell  UrownV 
table  in  his  "  Analytical  Tables  for  Students  oi 
PHmUmI  Chemistry,"  which  I  have  myself  used 
with  unvarying  success,— A  Youmu  AsinoNOMi;]:. 

f  lSTifl.l  —  Oyster*.  "lloni  Almotii''  again 
cits,  and  I  have  no  doubt  Unit  he  and  I  would  ^  . 
on  erring  so  long  as  wo  continued  writing  on  u  . 
subject  of  vvhirh  the  world  is  ignorant ,  luid  wo 
two,  *uch  an  iulluitesima!  portion  of  the  world, 
what  ran  we  do  "but  sit  down  and  learn  all  we 
can  "  f  I  endorse  these  words  of  "  Muni  Almotii,'* 
but  at  the  same  time  I  don't  altogether  agree  with 
the  sitting  down — I  would  rather  be  scan  nir.g  cut 
truths  for  myself.  1  wrote,  "  Tho  moment  ccn- 
sctousness  i*  dmtruneri  the  animal  ceases  to  live;" 
and  agaiu,  to  which  "  l'loni  Almoni  "  takes  exiep- 
tiou,  "  but  unconscious  life  ....  is  not  life  to 
me."  I  don't  believe  that  sleep  produces  uncon- 
sciousness. There  are  hundreds  of  eases  — I  have 
collected  mast  interesting  ones— in  which  there 
evidence  of  a  continuity  in  consciousness  through- 
out the  profouudest  sleep.  Mentioning  a  word  :« 
the  ear  of  a  man  dead  asleep,  if  you  will  so  tall  it, 
awakes  him  instantly,  when  the  thunder  of  aitilleiy 
lias  not  affected  him' in  the  least.  I  could  cite  ias«» 
after  case,  all  bearing  out  the  some  cliuin  of  ideas. 
But  this  lias  nothing  to  do  with  oysters.  I  wish  I 
could  find  someone  who  could  answer  questions 
that  as  yet  no  one  lias  answered.  But  we  must 
wait  patiently  :  the  time  will  como — it  must  come 
—  when  the  problem  will  be  solved,  and  thu  mystery 
cleared  away.— W.  J.  LotCASTMi- 

[1HS07.]  —  Neuralgia  —To  "  W.  8.  W."— 
Having  seen  your  suggestion  on  neuralgia.  I  at 
once  made  up  my  mind  to  give  it  a  trial,  so  I  got 
00  small  tumblers,  also  the  same  number  of  pieces 
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uf  copper  and  zinc,  following  your  instructions  as 
uear  as  possible,  with  exception,  not  liaving  a 
soldering-iron  in  my  possession,  I  riveted  copper 
and  zinc  together  with  copper  rivets,  and  hoviug 
placed  them  in  the  tumbler*,  I  put  the  wire  ou  tnv 
tongue,  but  I  cannot  get  any  current  or  shock.  Will 
you  kindly  oblige  by  airing  if  coppers  aud  antes 
should  ben  certain  distance  from  each  other,  or  can 
vou  «av  where  my  mistake  lay  [  By  so  doing  you 
"will  greatly  oblige.— F.  J.  P. 

[4*.S23.]-  Roman-Candle  Stars.— I  regret  that 
this  query  hud  escaped  my  notice.  Procure  a  piece 
of  bras*  tubing,  the  some  a*  that  which  was  used 
for  rolling  the  caaei  upon  (the  stars  will  then  be 
the  correct  fit  for  the  bore  of  case),  2)  in.  long,  and 
at  one  end  file  a  slit  Jin.  deep  and  |in.  wide.  Bound 
a  piece  of  wood  for  Jiin.,  which  must  be  made  to 
fit  the  tube  well,  and  form  a  handle  as  in  sketch, 
about  liin.  in  diameter.  It  will  be  seen  from  this 
that  when  the  wood  former  is  placed  in  the  tube, 
that  ti  c  bottom  of  it  will  be  level  with  the  end  of 
the  tube.  Withdraw  the  former  to  a  distance  that 
shall  be  greater  than  the  diameter  of  tube,  and  at 
the  handle  end,  and  close  to  the  top  of  tliu  tube  in- 
sert a  small  round  nail,  and  that  will  complete 
vour  star  pump.  Suppose  you  make  Jin.  bore 
Romans,  which  size  I  should  advise  you  to  confine 
yourself  to  for  this  class  of  firework,  withdraw  your 
former  Jin.,  and  fix  the  nail  for  that  distance.  To 
n»  the  pump,  allow  the  nail  to  rest  ou  the  top  of 
the  tube  as  in  sketch,  and  press  firmly  once  or  twice 
into  the  moistened  compo.  ;  then  turn  the  handle 
until  the  peg  is  opposite  slit,  and  expel  the  star  by 
pressing  the  handle  down.  The  sue  of  star  can  be 
regulated  by  shifting  peg,  or  having  separate 
formers.  For  Jib.  rockets  this  tin.  star  is  too  large. 
Use  the  same  pump,  but  alter  the  peg  to  j.in.,  and 
your  rocket  will  carry  t  wo  dozen  stars.  The  star 
pump  is  the  most  useful  of  all  pyrotechnists'  tools, 
is  bv  its  aid  stars  can  be  rapidly  and  beautifully 
made. — J.  &  Kochijid. 

[48S74.J— Steam-Fower.— I  have  only  received 
the  "h.  to."  fur  January .">th,ct,uUiniug  ••(.'armelV' 
letter,  this  week.  so  tha't  will  account  for  my  silence. 
"  Cannel"  i.ivs  that  the  result  of  inrrcosihg  boiler 
pres.  101b.  ami  cutting  off  earlier  is  an  increase 
m  consumption  of  coal.  Now  1  expected  before  he 
mads  any  alterations  he  would  have  given  mure 
inrticulors  of  his  engine,  arc.  so  that  he  could  have 
lieen  advised  with  mure  certainty  of  success.  With 
the  meagre  information  contained  in  Ml  emery,  it 
it  e  >u|(l  iiot  l>e  said  what  particular  cut-oft  would 
best  suit.  Ho  is  quite  right  in  saying  that  J  of  :ilt. 
stroke  in  I2in.  If  he  will  state 'full  ••articubus  I 
almll  lie  happv  to  give  him  the  best  advice  I  cou. — 
LaTjoi:  Ommia  Viscrr. 

[  is  -ol  ]    Mttsneto-Elootrio  Machine  —I  am 

greatly  obliged  to  Mr.  Lancaster  for  having  noticed 
my  qutry.  I  am  sorry  that  I  cannot  follow  his 
advice  (p.  41.1,),  as  I  don't  know  anvouc  of  whom 
I  could  borrow  a  machine:  so  if  Mr.  Lmcoster 
will  kindly  give  me  a  few  hint*  how  to 
in  making  the  spindle  and  c 
thankful.-J.  T.  M. 

[tti'lS.]  —  Jack-ln-the-Box     Gearing.  — 

Thanks  to  "  T.  1*."  for  noticing  this.  If  he  will 
phase  refer  to  Xo.  t<00,  Juno  2;ird,  INN-',  he  will 
hud  a  part  engraving  of  it,  in  a  email  dynamo 
elcscribt-d  bv  Mr.  Tolmau.  I  addressed  a  query  in 
the  "  E  M.''  to  that  genthman  beaded  "  Dynamo 
Oeariug,"  hut  it  passed  to  tho  list  of  Unanswered 
IJueries,  and  was  never  noticed,—  M.M.I. Sc. S. 

[4Sft>;.J  —  Honeycombed  Gun  barrel— If  the 
amateur  is  wise,  he  will  not  attempt  to  remove  the 
pitt.'d  appcarauce,  as  in  all  likelihood  he  will  spoil 
the  shooting  qualities  of  the  weapon.— J.  G.  X. 

[4S972.]-Bl*achIno;  Fat— I  believe  this  can  be 
done  by  passing  it  whilst  hot  through  animal  char- 
coal ;  Cut  the  most  commonly-practised  process  is 
to  heat  the  fut  in  a  vessel  containing  a  'J  per  cent 
solution  of  sulphuric  acid,  agitatln. 
There  are  many  pateuted  pro 

148979.]—  Water-Motor  -  If  thisqnestion  were 
put  to  the  makers  of  water-motors,  they  would  lie 
able  to  answer  it  in  a  very  definite  manner,  and  the 
querist  would  then  be  able  to  choose  the  motor  that 
is  best  suited  to  his  wants.— M.  W. 

[ISf'Sl .]  Street  Medical  Coil.-To  Mb.  W. 
J.  La».cjlstke. - 1  am  obligi'd  for  your  answer. 
Would  you  kindly  give  me  particulars  how  to  make 
and  break  contact  for  a  swing  and  ace-saw 't  I  see 
how  to  do  the  clown,  At...  and  shall  fix  several  on 
the  haw -board ;  aud  will  not  each  require  a  setiurate 
battery  r-M.  K. 

|4Sre>l.]- Street  Medical  Coil. -Will  Mr. 
Lancaster  kimlly  give  me  instrurtioiui  how  to  make 
the  daw-iuft  clown  ho  speaks  of,  or  anvthing  likely 
to  l<e  attractive  V  I  have  a  large  coil  with  two  bells. 
Ire.,  but  they  have  become  so  old,  having  used 
them  at  galiis,  shows,  Sc..  so  long:  if  W.  J.  L. 
ran  help  me  t'.  rig  up  something  fresh,  I  sliall  feel 
tha&lrfaL  I  have  been  racking  uiy  bruins  some 
time  t  .  mi  i>iu<tieal  purpose.  Seeing  hia  reply  in 
ll.e  •'  i:  M  '  has  made  me  bold  to  ask  him  to  give 
me  n  Int.  I  uu  make,  if  I  have  ptoj-.r  i  " 


0  proceed 

1  shall  be 


Could  I  have  a  clown  to  stand  between  the  two 
bells,  and  a  drum-stick  in  each  hand  to  strike  them, 
aud  wag  his  head  at  same  time  :  I  think  it  could 
be  done.  though  I  hare  not  the  skill  to  invent  it - 

LlTTLE  DlCX 

[48987.]— Covering  Strawboarda.— This  ques- 
tion is  answered  by  one  of  the  largest  makers  of 
cardboard  -  boxes  in  London  on  p.  144,  Vol.  XXXI. 
Xo  machinery  is  used,  except  the  skilful  fingers  of 
girls  aud  voung  women,  who  put  the  paper  on  with 
thin  glue.— T.  P. 

[48992.^ -Drill  for  Glass  and  China.— This 
question  is  addressed  to  a  correspondent  by  name  ; 
but  I  suppose  it  U  permissible  to  point  out  that  tho 
question  has  been  answered  ou  p.  h\1  of  tho  last 
volume?  In  Vol.  XIY.,  pp.  12J,  233.  there  isrery 
full  and  complete  information.  The  drills  there 
described  are  diamond  "sparks,-  cemented  into 
little  tin  tubes.-S.  M. 


[48993.  ;-VeUow  and  Bed  Timber.-In  reply 
to  "  Shipwright,"  the  only  difference  between  red  j 
pine  timber  and  red  pine  deal  is  the  difference 
common  to  all  sorts  of  pine  imported  in  two  forma, 
and  that  is,  the  deals  seem  to  be  cut  from  smaller 
and  generally  inferior  wood.  In  reference  to  theee 
woods,  the  only  confusion  I  have  met  with  is 
in  connection  with  yellow  deal  and  red  pine 
deal.  A  sharp  distinction  has  always  been 
drawn  between  fir  and  red  pine.  It  is  a  fact, 
however,  that  whore  fir  is  specified  red  pine 
may  be  used,  and  conversely,  generally  to  the 
satisfaction  of  architects  and  clerks  of  works.  We 
put  them  in  indifferently  where  the  work  is  to  be 
left  rough  or  {minted,  but  never  mix  them  in  stained 
work,  as  the  contrast  is  very  great.  Red  pine  is 
selected  where  long  timbers  are  required,  as  there 
i>  no  difficulty  in  getting  it  at  least  Soft.  ' 
than  fir.— W.  J. 

149006.]— Wines  and  Splrita.— I  am  sorry 
your  correspondent  "  Dandie  Dinmont  "  seems  un- 
able and  unwilling  to  allow  tliat  even  a  imult  quan- 
tity of  ale  or  right  wine  is  injurious,  and  that  the 
sooner  teetotalers  acknowledge  the  good  effects  of 
a  little  liter  the  better  fur  the  cause.  Now, 
although  wo  are  ready  to  acknowledge  that  in  some 
diseases  as  a  drug,  and  administered  as  such,  and 
such  alone,  it  may  do  good,  yet  we  are  not  prepared 
to  allow  that  oven  a  small  quantity  is  required  by 
healthy  people.  Alcohol  isuot  good  for  over- work. 
Dr.  Partes  has  clearly  proved  this  bv  his  oxiieri- 
ments  with  the  soldiers  at  Netlev.  Alcohol  is  not 
good  for  indigestion.  Many  people  who  suffer  f torn 
indigestion  imagine  that  because  the  pain  goes  after 
taking  a  glass  of  brandy  and  water  the  alcohol  lias 
cured  their  indigestion,  but  this  is  not  the  case.  The 
narcotic  effects  of  the  brnndv  have  deadened  the 
nerves  of  the  stomach,  aud,  therefore,  fur  the  time 
they  feel  better  ;  not  because  the  indigestion  is 
cured,  but  because  the  pain  has  been  relieved. 
Chloroform  and  most  other  ann-stliettos  would  do 
this.  There  is  snothcr  war  in  which  alcohol  acts 
on  the  digestive  organs,  and  makes  people  think  it 
has  done  them  good.  It  weakens  the  pylorus,  and 
allows  the  undigested  food  to  pass  through  and  out 
of  the  stomach  without  su|>ptring  tho  nourishment 
it  ought  to.  There  is  yet  I  "third  way  in  which 
alcohol  acts ;  it  is  to  set  up  inflammation  of  the 
lining  coat.  This  may  continue  day  after  day  for 
some  time  without  its  being  sufficient  to  attract  our 
attention,  until  it  has  disorganised  the  tissue  and 
we  suffer  disease.  TV  result  of  experiments  on 
Alexis  St.  Martin  showed  that  even  when  heliad  only 
token  a  gins*  of  wine  and  felt  »»  effect  at  all.  the 
intestines  became  inflamed  aud  irritated.  Lastly, 
alcohol  has  a  cumulative  effect,  and  it  is  a  serious 
matter  for  a  man  to  begin  to  take  stimulants,  since 
he  may  not  hove  the  strength  of  mind  to  give  them 
up  when  they  have  become  pleasant  to  him,  and 
are  beginning  to  cause  a  craving  for  more.-JciHX 
NOSKaB. 

[40011.]— Whitening-  Coiling*.— There  is  only 
the  one  method,  varied  in  details.  The  ceiling  is 
thoroughly  washed  and  covered  with  two  coats  of 
whitewash.  As  to  sizing  walls,  lay  the  sizo  on 
when  lukewarm  with  a  broad  »>ft  brush.  I  believe 
some  use  what  is  called  Paris  white 
whiting,  while  others  prefer  blue  to  black  in 
the  wash.— T.  P. 

[490,.'fi.]—  Geological  Query  —The  issue  on 
which  I  seek  information  is  capitally  expressed  in 
the  last  sentence  of  Mr.  Lancaster's  reply,  p.  458. 
He  there  says :  "  The  cause  of  elevations  and 
depremjons  are  due,  not  to  alteration  of  the 
surface  stratum,  but  to  alteration  of  strata  more  or 
less  below  tho  surface."  Thu  contention  of  the 
lecturer,  to  whom  I  referred,  was  essentially  that 
alterations  of  surface  stratum  have  had  very  much 
to  do  with  causing  depressions  aud  elevations.  He 
contended  that,  speaking  generally,  it  was  as  true 
of  continents  as  of  other  things  amenable  to  tho 
law  of  gravitation,  that  the  heaviest  parts  siuk,  the 
lightest  rise .  It  was  notice  J  that  thev-  changes  of 
level,  consequent  on  extensive  •  i  isionsau  i  rcdiatn 
bution,  pre-suppo-e  the  exi.-v-i.te,  tui  l*elow  the 
solid  crust,  of  a  plastic  or  s»uii -plastic  couditiou ; 
and  he  e  iiMlereJ  there  was  sufficient  cvijcucc  to 


justify  this  assumption.  Prof.  Geikie  refers  to  tha 
existence  of  sandstone,  ripple-marked  and  sun* 
crocked  throughout  a  thickness  of  several  thousand 
feet,  as  follows:— "These  phenomena  unequivo- 
cally point  to  shallow  and  even  littoral  waters. 
They  can  lie  interpreted  only  in  one  way — viz., 
that  during  their  formation,  the  area  of  deposit 
gradually  subsided  for  thousands  of  feet ;  yet  that 
the  rate  of  accumulation  of  sediment  kept  pace  on 
the  whole  with  this  depression  ;  and  hence,  that  the 
original  shallow -water  character  of  the  deposits 
remained,  even  after  the  original  sea-bottom  had 
been  buried  under  a  vast  mass  of  sedimentary 
matters."  The  lecturer  evidently  regarded  the 
continued  deposition  of  sedimentary  matter  over  a 
wide  area  as  tho  cause  of  the  continued  depresstnn. 
The  last  Glacial  fieriod  in  Britain  was  also  referred 
to,  to  remark  that,  during  the  time  that  oar  country 
was  covered  with  enormous  mosses  of  snow  and  (on 
a  period  of  depression  commenced:  bat  that  the 
melting  of  the  glaciers  was  followed  by  an  eleva- 
tion of  surface,  and  he  suggested  that  the  reason 
the  former  level  was  not  reached  after  the  Glacial 
eriod  had  passed,  was,  probably,  owing  to  the 
rift  or  boulder  clay,  which  remained  as  a 
permanent  dep  -it.  Whether  this  be  so  or  r.ot.  I 
think  Mr.  Lancaster  will  see  that  I  hare  not  mis- 
stated tho  drift  of  the  lecture.— H.  T.  W. 

i 49028.]-  Intrinsic  Equation.  —  In  reply  to 
I.I.C.E."  page  4W,  tho  equation  to  the  curve 
cf erred  to  is  obtained  as  follows : -Let  A.  the  place 
f  the  dog,  be  token  as  origin.  A  II  -  t,  B  being  tho 


placo  of  the  master  at  the  beginning  of  the  chose. 
Let,  also  P  and  T  be  corn-q>ondiiig  places  of  the 
dog  and  its  master  at  any  time  of  the  pursuit.  A  X 
•  i,PN  =  y,  and  AP  =  *.  Then,  by  supposition, 
the  are  A  P  -  2BT. 

But  BT  -  PX  +  HT.ft  (*  -  x)  'J* 
.-.  I  «2v  +  2(« 

9  X 


Let 


dx     P      til*  dx 


Hence         2  («  -x)  J|  =  V/TT7' 
dp  4s 

"  s/TTT*  =  2 

We  hare 

Log-    { P  +  (1+  P*)1  !  =  W  -t-0-— 

To  find  t  ho  constant  C,  since  when 

x  m  »,/i=s.-.Ce»' 
And  tho  equation  then  liocome* 

P  +  y/i+r1  V  * 

from  which  we  liave,  by  siuariuR 


Again,  by  integration  the  equation  becomes, 

J/  =  c  _i(r  +  2«)  yT-TT 

But  when  x  ■  a  ,  y  -  o .:  C  si  1* 

si 

Hence  2  a  -  3  y  =  (j-  +  2  <•)  a^/  ]  -  L 

the  equation  to  tho  required  curve— M. 

[4W.0.]—  "Vice  for  Bench.— The  weights  of 
duuble-jiiwid  Mces  ,'iin.,  ojin.,  nud  4:u.,  are 
respectively  about  J.">lb.,  liolb.,  ai-d  4Mb.,  and  the 
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retail  price*  42s..  48s.,  and  54s.  each.  They  have 
s*  and  screw*.  Bodies  ore  made  of  best 
i  iron,  jaws  of  steel.— K.  T.  Idswu. 

[49088.] -Decoration  of  Room.— The  follow- 
ing  suggestion*  applied  to  breakfast  or  dining-room 
may  be  of  service: — The  flat  of  ceiling  a  vellum 
tint,  cornice  of  the  same,  hut  deeper  tu  tone,  in 
pleasing  contrast  with  ceiling.  The  prominent 
members  of  cornice  may  be  picked  out  in  colour  to 
harmonise  with  wall-paper.  Ornamental  cornices, 
with  breaks  and  connecting- lines  in  colour,  may  be 
put  upon  flat  of  ceiling.  The  aspect  of  room  should 
be  considered  in  choice  of  wall-paper ;  if  northerly, 
warmth  of  colour  is  advisable.  A*  a  background 
for  pictures,  paper  should  be  low  in  tone,  and  of 
neutral  tint.  Bright  colours  interfere  somewhat 
with  pictures.  Pine  woodwork  may  bo  treated  in 
the  manners  following Some  of  the  members  in 
mouldings  round  door-panels  and  skirting  picked 
in  black,  to  relieve  it ;  or  the  stile*  of  door  and 
skirting  grained  dark  oak,  with  panels  of  door 
maroon,  bearing  flat  ornament  in  gold.  Mouldings 
should  be  relieved  in  gold.  Or  von  may  grain  the 
whole  of  the  woodwork  a  rich  dark  oak,  relieving 
tho  mouldings  with  black  or  dark  maroon,  with 
gold  brads  round  panels.  If  you  require  more 
costly  decoration,  I  would  suggest  a  dado  of 
mumlis,  the  pattern  of  which  can  be  picked  in 
colour.  Instead  of  brass  picture-rods,  I  would 
recommend  a  picture-moulding  run  round  the 
room,  a  few  inclws  below  the  cornice.  This  is 
more  convenient  than  the  rods,  and  with  a  neat 
frieze  between  it  and  tho  cornice,  adds  to  the 
general  appearance  of  the  room.  You  may  stain  or 
varnish  a  margin  of  about  lit.  wide  round  the  room, 
which  is  a  saving  of  carpet,  and  is  also  convenient 
when  desirous  of  removing  carpet  for  cleaning 
purposes.  Avoid  large  patterns  or  brilliant  colours 
in  your  carpet.  Oak  furniture,  looks  well  on  a  rich, 
neutral  green,  laced  with  black  anil  maroon.  Your 
flat  ornament  should  be  governed  by  the  style  of 
your  house. — A.  Feanoois. 

[49001 .]  -Cold  Feet.-I  wish  to  offer  to  "  Clerk  " 
a  remedy  which  I  hove  found  beneficial ;  it  is,  to 
wear  shoes  or  slip]>er*  well  padded  with  some 
woollen  substance,  or  cork  soles  with  something 
woollen  on  ;  he  will  And  this  a  practical  remedy. 
Having  been  troubled  with  cold  feet  myself,  and 
put  up  with  it  for  a  long  time,  I  tie  night  that  the 
beet  way  to  saake  them  as  comfortable  as  I  could, 
and  the  results  are  all  that  I  could  desire.— P.  W.  K. 

[4!W92.]  —  Conatant  Battery.— To  "Swits."— 
Now  I  know  what  the  qu<«ist  wants,  the  reply  is 
«isy.  H«  can  u»o  either  a  Daniell  or  a  bichromate 
cell;  the  former  by  preference  for  constancy.  The 
period  would  depend  on  two  considerations  easily 
calculated-  It  ilcpcuds  (1)  on  the  rate  of  current 
desired;  (2)  on  the  quantity  of  copper  salt  available. 
An  Amp* re  current  will  be  maintained  for  10  hours 
by  one  and  three-quarters  of  copper  sulphate,  and 
so  on  in  proportion.  T<>  get  the  cuirent  pretty 
constant  there  mutt  be  plenty  of  water  to  dissolve 
the  salts  as  they  arc  transferred ;  therefore,  the  cell 
should  be  large'.  To  prevent  loss  by . local  action, 
the  |«rous  surface  should  only  be  large  enough  to 
allow  the  work  to  bu  done.  I  should  advise  a  tall 
cell,  a  wide  porous  cell,  a  moderate-sized  zinc  at 
the  top  of  the  cell,  and  the  lower  part  rendered 
non-porous  l>v  paraffin  ;  the  zinc  solution  to  bo 
half-saturated'  solution  of  its  sulphate.  I  am  pre- 
paring an  artiele  on  "The  Daniell  Cell  and  it* 


Peculiarities,''  which  I  huvn  been  studying  a  good 

a  little  he  may 

learn  something  from  that.— Sioma 


while,  and  if  the  querist  can  wait 


(49106.]—  Artificial  Foot  -Many  thanks  for 
kind  offer.  Should  be  very  glad  of  any  instructions 
for  making  the  above.  As  my  foot  was  removed 
about  Gin.  above  the  ankle,  I  am  afraid  I  cannot 
take  any  bearing  on  end  of  stump.  Can  an  ordi- 
nary country  blacksmith  make  the  steel  strips: 
What  width  an  t  thickness  would  lie  best  I  What 
sort  of  leather  would  be  used  'i — Tulbeb  Toes. 

[40118.1—  Brick  Bridges  for  Boiler-  Build 
tout  bridge*  2ft.  long  and  not  more  than  two 
bricks  thick  above  tho  grate-bars.— SiTtxrr  of  Exo- 


[49119.]— To  "Jack  of  Ail  Trade»."-I  can 
make  nothing  of  the  valve  you  give  a  description 
of. — Jack  op  Aij.  Trades. 

[49120.]— Violin  Bow.— I  quickly  clean  mine 
by  dissolving  a  tcaapoonf ul  of  soda  in  \  pint  of 
warm  water,  unscrew,  hold  by  the  heel  and  point, 
so  as  the  hair  sliall  hang  in  a  loop,  the  stick  being 
held  under  the  left  arm  ;  dip  in  solution,  and 
gently  rub  with  right-hand  thumb  and  forefinger, 
until  the  dirt,  ice,  is  removed  ;  rinse  in  clean  cold 
water,  wipe  with  clean  rag,  haug  in  the  sun.  or  a 
warm  place,  and  in  !•'>  minutes  it  will  be  ready  for 
tho  rosin.  I  have  treated  mine  in  this  war  for 
many  years,  and  it  is  as  good  as  ever. — Lamp- 

uamxMM. 

[191  IS.  ]  —  Briok  Bridges  for  Boiler*.  -  I  would 
strongly  advise  ••  T.  W."  not  to  build  brick  bridges 
in  the  boilers  he  rneuti'iiis.  The  following  I  have 
found  to  give  entire  satisfaction  iu  " 


boilers  30ft.  by  "ft  .  with  3ft.  tubes :—  Rivet  pieces 
of  angle-iron  inside  of  tubes ;  to  these  bolt  your 
cast-iron  plates  for  carrying  up  the  fire-ban,  and 
ou  the  top  of  this  cast-iron  plate,  at  flame-bridge, 
build  one  row  of  firebrick,  leaving  a  space  of  13m. 
or  14in.  from  top  of  tube.  The  space  that  is  left 
under  tho  flame -bridge,  or  end  of  ash-pit,  fill  up  by 
putting  in  a  piece  of  j  in.  plate.   You  will  find  tho 


above,  as  per  sketch,  much  less  weight  in  the  tube, 
easier  removed,  less  dirt  will  lie  about  it,  and  give 
greater  satisfaction. — Steak  User. 

[49130.] -To  "  F.*W."  or  "  Alfojoe."— A  slight 
mistake  crept  into  my  reply  to  this  query.  Instead 
of  "  undersnake,"  read  "  e'ndshake."— C.  M.  R. 

[401380 — Organ-Buildins;.— There  is,  to  me, 
a  little  I  cannot  quite  understand  in  this  query. 
You  want  to  know  if  you  can  save  room  on  the 
platform,  from  "back  to  front,"  by  "reducing the 
height  of  the  keys  from  the  level  of  platform." 
Perhaps  you  will  explain  a  little  further?  The 
height  of  the  underside  of  the  framing  supporting 
the  keys  of  a  pianoforte  is  about  2ft.,  but  if  the 
organ  you  propose  having  built  is  to  have  pedal 
keys,  there  must  be  a  distance  of  3lin.  from  the  tup 
of  tho  pedal  natural  kev  to  the  top  of  tho  manual 
natural  key.  If  it  is  thought  a  saving  of  S[n>ce  to 
put  the  bellows  under  the  floor,  they  can  be  so  put, 
provided  there  is  no  damp,  and  at  no  extra  cost. — 
LBAXrcx. 

[49147.]— Ammonia. — You  would  require  3  tons 
tewt.  Iqr.  H'.lh.  of  the  organic  material  you  mention 
(containing  8  per  cent,  of  NH,)  to  obtain  1  ton  of 
ammonium  sulphate.— J.  C.  Belch  eh. 

[49157.] -Boiler  Skates.  Thinking  that  the 
remarks  of  "Os"  might  be  misleading  to  the 
querist,  6.  Fryer,  I  have  decided  to  give  my  opinion 
in  the  matter.  After  •>  years'  experience  in  the 
practical  use  of  the  skates  of  well-known  makers, 
I  can  safely  say  that  Plimpton's  and  other  com- 
plicated (!)  skates  are  not  a  mistake  (having  made 
for  my  own  use  various  kinds  of  skates,  among 
others  Plimpton's,  Molcolmson's,  Spiller's,  and  last, 
but  not  least,  Thac.kwaite's;  which  latter  have  2fin. 
diameter  wheels).  As  "  Os  "  says,  it  is  possible  to 
make  a  skate  with  tho  wheels  in  a  line,  so  placed 
as  to  make  the  faces  (or  peripheries;  of  the  wheels 
form  a  curve ;  but  what  is  the  result  ?  After  a 
very  short  time  tho  centre-wheel,  upon  which  all, 
or  nearly  all,  the  work  is  done,  wears  away,  and 
the  result  is,  the  surfaces  of  the  wheels  are  not  in 
a  curve  as  before,  but  all  of  them  touch  the  floor 
at  once.  "  Os  "  may  say.  Use  metal  wheels  ;  but 
there  are  serious  objections  to  them,  for  if  you 
round  the  edges  of  the  wheels,  how  are  they  going 
to  grip  the  rink  f  If  O.  Fryer  wishes  for  thorough 
enjoyment  and  exercise  in  the  shape  of  roller- 
skating,  let  him  go  in  for  making  or  purchasing 
a  pair  of  Plimpton's  skates.  With  regard  to  the 
other  skates  mentioned  above  (Thackwaite's),  they 
are  more  costly  and  difficult  to  make,  perhaps, 
than  Plimpton's ;  but  I  prefer  them  on  account  of 
the  larger  wheels,  they  being  2»ir:  diameter 
against  I",  in.  diameter  wheels  of  Plimpton's.  In 
reference  to  the  query  itself,  G.  Fryer  must  make 
all  bis  wheels  of  the  same  diameter ;  they  must 
revolve  in  the  same  direction,  and  the  position  of 
tho  wheels  should  be  so  that  the  axle  of  the  front 
pair  of  wheels  should  be  exactly  below  tho  tread 
of  the  foot,  and  the  axle  of  the  hind  pair  as  far 
back  as  possibln  on  the  footboard  (theoretically, 
directly  below  the  centre  of  the  heel) .  With  the 
indulgence  of  the  editor  (if  O.  Frver  should  want 
the  particulars  of  the  castings,  footboard,  heel- 
plates, straps,  and  also  the  position  of  wheels  on 
the  footboard,  and  will  advertise  '  " 


Sale  Column),  I  will  send  tracing  of  same  direct  to 
him,  which  I  sent  to  a  contemporary  two  or  three 
years  ago,  and  also  any  other  information. — O.  H. 

MM, 

[49177.1— Sharpening  and  Setting-  Hand- 

flaws.— Having  been  scouring  the  country  in 
search  of  employment,  ami  laid  up  with  rheu- 
matics, and  not  able  to  lay  my  hands  on  buck 
numbers,  hence  my  silence,  and  I  cannot  refer  to 
the  same  respecting  the  saw  query ;  but  the  fol- 
lowing diagram  will,  perhaps,  explain  all  you 


ri  c .  i  . 


require,  and  you  will  be  able  to  understand, 
though  I  think,  on  reference,  it  will  only  be  found 
to  be  a  repetition  of  what  has  been  illustrated 
before .  The  process  is  to  hare  the  two  outside  edges 
prominent  for  cutting,  and  allowing  a  rake  in  the 
tooth,  instead  of  a  nook  tooth.  The  former  allow 
of  tho  smooth  passage  of  the  saw  in  working  ;  the 
latter  causing  it  to  work  in  jumps,  or  what  we 
denominate  kicking.  The  roost  useful  angle  for 
general  use  ranges  from  HO1  to  85'.  With  this  a 
saw  may  be  used,  either  rip  or  cross-cutting.  The 
set  of  saw  should  be  about  one-third  of  the  thick- 
ness of  saw-plate  on  both  sides,  leaving  about  a 
third  in  line.  Where  the  saw  is  sharpened  at  a 
greater  angle,  and  set  too  wide,  it  leaves  it  with  a 
needle  tooth  and  a  channel  down  the  centre,  down 
which  you  might  run  a  needle.  This  will  not  make 
good  work,  as  the  needle  points  drop  into  the  grain 
and  tear  tho  fibre  not  cut  it  —and  the  needlo  points 
coining  in  contact  with  a  knot  or  curl  get  bout,  and 
away  your  saw  goes,  cutting  anything  but  straight 
or  smooth.  Fig.  1  gives  transverse  section,  2  and 
3,  the  cutting  edge ;  4  and  6,  face  or  cheeks. 
Tho  transverse  section  of  saw  shows  tho  sot 
as  it  should  be  at  6,  and  not  as  it  is  seen  in 
instances,  tike  7.  These  are.  of  course, 
exaggerated,  to  convey  the  idea :  but  I  have  seen 
hand-saws  quite  as  bad.  The  lines  on  the  quad- 
rmtHHii  iiv  von  the  angle  and  passage  of  fill  .  A,  B, 
C,  D,  the  while  the  rake  of  tooth  should  be  as  shown 
at  4  ;  and  as  in  many  cases,  like  5,  when  sharping 
a  saw,  and  your  file  at  the  angle  specified  here,  you 
will  find  that  your  file  will  work  smooth  and  welt ; 
when,  if  it  is  field  at  right-angles,  and  you  attempt 
to  sharpen  it,  you  may  want  a  plug  of  wool  i 
ears,  and  a  piece  of  cork  to  hold  I 
teeth. — Jack  of  All  Trades. 


your 


[49179-1 — Glass  8weatios;.— The  following  I 
take  from  the  Stattonny  Tradct  Journal: — "The 
following  method  of  prevention  is,  according  to  an 
American  exchange,  the  subject  of  a  recent  patent : 
It  consists  in  tho  use  of  a  liquid  comjiOKition  of 
methylated  spirits  at  about  63  per  cent,  overproof, 
glycerine,  and  any  of  tho  essential  oils,  and,  iu 
some  cases,  amber  dissolved  in  spirit,  according  to 
the  state  of  the  atmosphere.  The  proportions  which 
tho  inventor  has  found  to  answer  well  in  practice 
are  the  following :  About  BOC.  glycerine  to  about 
lgul.  of  spirit,  the  quantity  of  essential  oil  depend- 
ing upon  tho  nature  of  the  same ;  but  it  will  ho 
understood  that  these  proportions  may  be  varied. 
Spirits  of  wine  may  be  oxploycd,  but  methylated 
spirits  is  preferable  ou  account  of  cheapness.  Iu 
combining  the  above-namedjngredients,  the  essen- 
tial is  destroyed  by  being  mixed  with  tho  methylated 
spirit,  and  the  liquid  is  then  incorporated  with  the 
glycerine.  The  combination  is  effected  at  the  ordi- 
nary temperature,  the  employment  of  heat  being 
unnocessarv.  This  liquid  composition  is  applied  to 
the  internal  surface  of  the  pane  of  glass,  cither  by 
nibbing  it  on  with  felt  or  with  cotton  waste,  and 
thus  the  dull  and  dimmed  appearance  of  glass 
usually  produced  by  condensation,  known  as  steam- 
ing or  sweating,  is  avoided."— K.  O.  B. 

[49186.] -Goods  Lost  at  Sea  — Many  thanks 
to  "  Hammer,"  p.  484 ;  but  I  alluded  to  the  many 
thousands  of  packages  that  are  now  imjiorted  every 
ear  without  either  sender  or  consignee  thinking  of 
They  are  of  small  value,  say  from  tlJ 
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a  time.  Tho  number  of  cubic  centimetres  used  aro 
read  off  and  calculated  Ice.  -  lcc.  of  CI.— J.  C. 

[4033S.]-  Nettle-  Bash  or  Similar.— "Tor- 

m.  ut.d"  is  troubled  with  a  gouty  constitution, 
which  exhibit*  itself  in  an  edematous  attack.  Hn 
ahould  try  linimropathir  Amdura  occasionally,  and 
a  course  of  arsruicum  alb.,  say  2  drop*,  3  times  a 
day  after  a  meal.  This,  however,  should  lie  perse- 
vered in  for  a  considerable  time.  His  only  eafo 
course  is  ta  consult  a  medical  man,  as  constitutions 
differ  so  much. — Meih. 


to  £40  each  case,  and  the  consigners  receive  them  warna  the  operator  to  confino  tho  further  addition 
only  one  at  a  tun*.  There  is  nothing  hypothetical  of  tho  solottoo  of  arsenious  arid  tu  a  single  drop  at 
in  the  question,  because,  it  being  undc'i»tood  that 
consignee  will  not  pay  for  goods he  has  nrit  received, 
it  resolves  itself  into  this,  What  is  the  custom  when 
rash  or  part  of  the  r.u>h  is  sent  with  order  '!  Is  the 
order  filled  by  tin  shipping  of  tho  got..]*,  or,  in 
other  w  ords,  ut  whose  risk  are  the  good*  when  not 
insured?  Is  there  any  custom  ':  I  know that  many 
thousands  of  cava  are  imported  in  this  way  (am 
America,  but,  m>  far,  do  not  recollect  any  dispute— 
the  Atlantic  liners  so  rarely  meeting  with  a  disaster. 
— T.  J.  P. 

[49209.]— Chemical  Charcoal.— I  should  say 
tlmt  in  all  probability  it  is  soaked  in  sodium  a 
potassium  nitrate.— J.  C.  Bfiihke. 

[4021.1/—  Ice.— Messrs.  Todhunter  an  1  Itoscoe 
are  both  right  to  a  certain  extent.  There  are 
three  different  kinds  of  ioe — 1st,  that  which  forms 
OD  tho  surface  :  2nd,  that  which  form*  in  the  middle 
of  the  water  ami  which  afterwards  rise*  tu  the  top  : 
utnl  3rd,  grouud-ice,  which  is  produce  J  at  the 
bottom,  and  this  only  takes  place  in  violent  and 
sudden  colds,  where  the  water  is  shallow  and  the 
surface  dU>turl«td  in  such  a  manner  that  the  con- 
gelation cannot  take  place.  No.  2  kind  ut  ire  is 
like  small  hail,  and  on  rising  to  the  surface  it 
unites  in  large  masse*.  The  ground-ice  forma  ccjit- 
raouly  in  running  streams,  especially  w-here  then, 
are  any  words  ut  the  bottom  to  which  it  can  adhere. 
— CllAS.  E.  M.  l.NCE. 

[40214.]—  Water  Analysis.-  I  shoutd  advise 


(49202. ]—  Locomotive*.— G.N.R.:  310  ia  one 
of  tho  large  miueral  engines,  built  at  l>oura»!rr, 
1H72-3.  It  is  0-coupled,  single  framed ;  cyls.  I  Sin. 
by  2Sin.,  whorls  aft.  Iin.  No.  02  is  a  7ft.  <>m.  single 
—'the  only  one  of  its  class:  cyls.  17' iu.  by  2liu. ; 
it  has  inside  frame's  to  driving-wheels,  outside  to 
leading  and  trailing;  built  at  Dc-ncast.  r  in  1S7i>. 
No.  593  is  a  I  -i  oupled— leading  and  driving  mixed 
traffic  engine,  by  Kit-sui,  I.S7'J  ;  coupled  wheels 
5ft.  Cin.,  ryl«.  17lin.  by  21in.  L.  and  Y. :  5»j  i*  a 
4-roupled  side-tank,  with  traiUng  iKigie,  built  by 
I)Ubs  and  Co.,  IS7S;  loading  and  driving-wheels 
oft.  Sin.,  rvls.  17|in.  bv  2oin.  No.  423  is  a  6- 
!  coupled  good*,  built  by  "L.  and  N.W.  Co.,  Crewe, 
for  L.  and  Y.  Co.,  in  1S"2;  wheels  oft.  2ir...  cyls. 

302,  and 


an. I  still  more  eapecia  lly  mussels.    All  [  all  wheels,  built  by  L.  and  Y.  Co.,  1801  ;  cyls.  lain, 
eruption  like  nettle-rash  is  produced  among  other  |  by  'J'Jiti..  wheel*  oft.  Oil 


•t  .j.-.  -  Nettlo-Rnsl).  \*>  extra  rdiuarv  17.:.  by  Vim.  "H-li:..,"  •'■  J.  an  i  "  M'inrt." 
effect  is  sometimes  produced  bv  fish,  especially  i  2SS,  are  l-coupled  pass,  engines,  sinjtle  frame*  to 
•  shell-fish,  and  »tdl  more  especially  mussels.    An  all  wheels,  built  by  L.  and 

Oin.   N.B.K.:  No.  470  ia  an 
i  ft.  tan.  l-coupled  ;  cyls. 
7H  is  a  4-eoupled  pass.,  built 
at  Derby,  tsT  t  (:}  ;  cvls.  17in.  by  24in..  sl^ls 
lift.  Sin.    SI.)  -see  lack  numbers.    tif»8  and  0SU  are 
o-couplrd  double,  framed  goods;  5ft.  2in.  wheels. 


express  bogie -engine, 
lSin.  by  2nm.  M.lt. 


results,  aud  m  some  case*  it  is  extremely  dangerous 
My  own  wife  suffered  in  this  way  one  night,  and 
h  id  1  not  known  the  fart,  anil  at  onre taken  the 
necessary  measures,  without  waiting  for  sending  to 
look  up  iloctors,  I  very  much  doubt  if  she  would 
have  lived  to  the  morning.  The  remarkable  thing 
on  that  occ;ision  was  tliat  everyone  in  tho  house  had 
eaten  of  the  same  lot  of  mussels,  anil  she  wo*  the 
only  one  attacked.  She  woke  uhout  two  in  tho 
morning,  covered  with  spots  and  swelling  alt  over, 
nud  in  deadly  pa;n.   1  at  once  administered  emetics 

and  warm  water,  and  got  her  into  a  vapnur-buth,  !  4-coupled  engine  ;  oft.  tiin. 
and  she  vns  all  ri^ht  next  dav  ;  but  she  never  eats  21in.    I  have  noticed  lately 


oral 


the  querist  to  place  the  water  under  examination  on 
a  water-bath  and  place  a  paraffin  lamp  beneath,  by 
whicn  means.  I  should  any,  he  could  evaporate  the 
water  at  a  trilling  expense,  and  the  dishes  would 
k  >ep  clean.  Tho  CnO  is  beat  estimated  with  NIL'  >. 
Mix  the  solution  under  examination  with  surlicicut 
NH,C1  (this  is  not  necessary  if  a  laj-e  i  x.e-s  of 
HC1  be  present)  to  prevent  the  formation  of  a  pre. 
cipituto  by  ammonia,  which  is  added  in  very 
slight  excess  ;  uddNH,OaH  long  as  a  ppt.  forms, 
Uk  ii  a  further  portion  of  the  same  re-agcut,  about 
■mflirirjjt  to  convert  the  magnesia  also  into  oxalate 
(which  remains  in  solution).  This  ex'-ese  is  abso- 
lutely indispensable  to  insure  complete  precipitation 
of  the  blue,  as  CaC,<>i  is  slightly  soluble  in  xdution 
of  magnesium  chloride  not  mixed  with  NH,U.  Let 
the  mixture  i.tnnd  twidve  hours  in  a  m<slerately- 
warm  place,  decani  the  dear  liquid  on  to  a  filter, 
wash  by  decantation,  dry,  ignito  at  a  low  roil  heat, 
and  weigh.  Now  moisten  w  ith  a  little  ;NH,),CO«, 
dry  in  the  water-oven,  ignite  gently  at  a  low  red 
hesit,  and  again  weigh  ;  this  should  correspond  with 
tho  first.  The  ppt.  consists  of  CaCO,.  If  the  ppt. 
is  small,  it  mar  with  advantage  Is?  converted  into 
Cal  l  over  a  g.isl  blowpijsn  :  but  when  there  is.  say, 
•'■>  of  a  gnu.,  tin  n  it  is  better  to  weigh  as  earlxjuate. 
I  think  yon  would  not  manage  to  reduce  CaO  over 
a  sjnrit-lauip  without  a  blowpipe:  y<  u  might 
manage  magaes;  urn  pyrophosphate.— J.  C.  11  Eixitr.n. 

(192Io.]-aCnn?o  in  Dog-.  (live  the  dog  a 
tablrsissjuful  of  the  following  mixture:  syrup  of 
buckthorn  3  parts,  syrup  of  white  poppies"  I  jart, 
castor-oil  2  [Hirt-i .  shake  wi  II.  Hub  the  following 
well  into  the  skin  twice  daily,  vix.  :  grern  iodide  of 
mercury  1  drachm  to  7  drachms  of  laid.  Do  not 
leave  nuv  on  the  hair,  or  the  dog  nniv  lick  it  off,  and 
a  large  dose  would  be  poisonous,  lvei  o  his  bowels 
open  with  tho  buckthorn  mixtura  as  long  as  vou 
continue  the  ointment,  and  restrict  mi  at.  Oivc 
plenty  of  boiled  vegetables.  Sulphur  is  not  much 
use  in  this  case.  See  to  tho  kennel -disinfect  it ; 
and  first  of  all  wash  the  parts  of  .log  UTectcd  with 
scap-aud-wut.  r.  with  a  little  caibouute  of  soda. 
Well  dry.— Skiton. 

[10217.]— Teatinn  Strength  of  Bleachintj 
Solution.— The  solution  uuiv  be  analysed  by  the  I 
following  method.  IVparati'ou  of  tho  iodido  of 
starch-paper:— Stir  "grin,  of  potato-atarrh  in] 
2 V-lce.  of  Water,  boil  with  stirring  ;  add  a  a<  dutii  n  i  f  half.— 
lgrm.  of  potassium  iodide,  and  Igrm.  of  crystallised 
sodium  earlsiiiafe,  lunl  dilute  to  .Vs>r.  *  Moisten 
fine  white  (unskcdl  paper  with  this  fluid  and  drv. 
lYeparatioii  of  tho  solution  of  arecnious  acid : 
Dissolve  I'llogrtu.  of  pure  As,!),  ami  Kierni.  of 
pure  crystallis- d  c slium  carbonate  in  <Ksl — 7***cc-  of 
water  with  the  aid  of  heat  ;  let  the  solution  cool, 
then  dilute  with  water  to  1  litre.  Each  eb.c.  of 
this  s.jlutiou  contains  noHWgrm.  of  As/f,,  cor- 
resj>onding  to  lee  of  chlorine  gas  at  0  V.  As 
arscnite  of  sodium  in  alkaline  solution  is  liable, 
when  exposed  to  excess  of  air,  to  bo  gradually  con- 
verted iuto  arsenate  of  sodium,  this  solution  should 
be  kept  in  small  bottles  with  glass  stoppers  filled 
to  tho  top,  and  a  fresh  bottle  used  for 
every  new  series  of  experiments.  Tin"  pro- 
cess :  Measure  off  50cc.  of  the  solution  of 
chloride  of  lime,  transfer  to  a  beaker,  and  add 
slowly,  and,  at  last,  drop  bv  drop,  the  solution  of 
araeniou*  acid  from  a  burette  holiling  .jilcc.,  with 
constant  stirring,  till  a  drop  of  the  mixture  produces 
no  longer  a  blue  spot  on  the  iodised  paper.  It  is 
very  easy  tn  hit  the  ;-oint  oxaetly,  as  the  gradually 
increasing  fain  tanas  of  the  blue  spot*  mails  on  tho  . 

i  of  tho  reaction,  and  '  —J.  C. 


I  should  commend  to  H. 
iya. — Sioma. 


mussels 

Gonial),  from  what  hi 

[40228.]— Bookbinding-.  —  Take  two  slips  of 

hard  wood  mid  bevel  off  one  of  the  edges;  place 
them  bv  the  side  of  your  book  about  [in.  from 
back,  nut  Isaok  with  slips  in  your  h.iiid-srrew,  put 
oil  u  little  11. ai  irloe.  ami  hammer  the  Kick  lound  ; 
by  the  use  of  these  slips  a  recess  will  bo  formed  to 
take  the  cover. — Tvmimi:. 


Softening  Steel.  -You  do  not  state 
u  annealed  it.    You  should  get  a  metal 
our  sheet-steel  in,  and  put  your  ' 
'  put 


m  *  furnace,  give  it 


el  ... 
regular 


[4923. 
how  vol 
box  to  h 
with  clu 

heat,  say,  dark  red,  and,  if  It  is  possib 
and  box  cool  of  themselves.  Your  Ik 
a  lid  to  it,  a  good  fit.— Titos.  O-iext.. 

[40232..  ]  —  Byes  Olowinar   in    tha  Dusk.— 

Have  noticed  the  appearance  mentioned  several 
tones.  I  think  it  is  caused  by  tho  puiiils  of  the  eyes 
being  much  dilated— the  light  an  I  tl.e  eyes  of  the 
j»L'rson  viewing  1-eing  at  cqtiul  and  opposite  angles 
to  the  retina  of  the  eye  in  which  it  II  e<-tn.  You 
may  produe  the  upp.ar.ineo  by  keeping  the  patient 
long  enough  >n  the  dark  to  dilate  the  pupils,  mid 
■  >  the  effect  with  a  small  amount  oi  ;.,!.:.— 
\V.  J.  F. 

l4023.V]-Blnck -Letter   Bible.   I    have  a 

i|H.irto  B.  L.  ltible,  and  like  the  one  in  the  pos- 
session of  our  lady  friend,  the  original  title-page 
is  mitring ;  but  the  Now  Testam.  ut  has  a  title- 
page,  dati-s!  I.V.17.  H.is  our  tricud'a  Bible  a  title 
page  to  the  New  TesUmeut  r— LllDUmM, 

[4M3B.J  Sorpw  Propulsion.— "R.  A.  8."  is 
mm  h  OWgtd  to  *■  Shipwright  "  for  his  reply  to 
Query  No.  I,  and  he  will  now  explain  more  fully 
No.  Z.  I  wish  to  support  2  cwt.,  including  myself, 
on  a  raft  formed  of  two  air-tight  canoes,  4ft.  apart, 
and  to  jrrop  1  the  same  if  possible  by  a  Screw-  i'm- 
peller  at  the  end  of  each,  the  canoes  to  l*i  as  small 
u*  the  weight  to  he  carried  will  allow  and  not  to 
exceed  8  or  B  feet  long  snd  preferred  from  7  to  9 
inchca  wide  (height  of  canoes  not  included).  Xow 
I  want  to  know  best  settinn  to  make  canoes,  best 
si:e  for  screw -propellers,  and  nui!ibi'rof  revolutions 
<  f  each  required  jsr  minute  to  obtain  five  miles  par 
hour  speed  by  my  own  lalmur.  Also  should  like  to 
know  if  it  is  im(k)rtaiit  for  nil  the  "screw  "  to  lie 
submerged,  or  what  would  be  tho  effect  if  only 
A.  S. 

[10245.1— Packing  Pumps.— I  pork  my  pump 
glands  with  asbestos  patent  parking  s  taked  amongst 
tatlow.  and  they  give  no  trouble,  except  when  the 
neck  and  gland  biasscs  get  too  much  worn,  ami 
then  they  have  to  be  rencw<  d.  If  asbestos  packing 
won't  answer,  try  whitelead  and  tallow  melted 
together  with  your  sp.iuyam.— K.\olM£XAX. 

[4024*1.]—  Steam-Cock.  —I  have  used  ground- 
glass,  but  cannot  nnike  a  job  with  it :  it  tears  the 
plug  into  rings  :  the  same  with  emery,  l'orhop* 
"L.  O.  V."  will  say  if  he  used  oil  or  water  with 
the  ground-glass  and  bath-brick. — J.  C 

[4025 1.] — L.  and  S.W.  Engines  - 8,  Vesta  ; 

12,  Jupiter ;  1  (,  Mercury ;  50,  Ilutlalu  ;  of>,  Mentor ; 
Oi,  Sapuho;  101,  Tigress;  U'5,  Leopard;  107, 
Ucui ;  100,  Kocklio  ;  112.  Trent;  ltd,  Shaunou  : 
all  six-conpleil  gmsl*  i^igiurs  except  Gem,  which  is 
four-coupled,  with  uuUido  cylinders,  hko  Uoth. — 
Klcuxtu.vu. 


60S—  Ritson,  1H37— has  lGJin.  by  2 Iin.  cvls.  ioil 
(Duba.  IS731,  has  Kin.  by  Slut.  cyls.  <J.\Y. :  lo.il 
—Swindon,  IW2  is  a  0-couplea  saddle-tank  for 
main  line  goods  traffic  ;  cyls.  17in.  by  2liu.,  wheels 
either  Ift.  Gin.  or  5ft.  (I  believe  4ft.  Cut.).  2015  is 
a  U.O.  7ft.  fiin.  sitigK  2214— Swindon.  iSS2— i«  a 
wlu-eLs,  f  yls.  !7in.  by 
nmis  and  uumlsr rs  of 
L.B.  and  S.C.  and  L.  and  S.W.  engine.  Will  (be 
readers  who  have  b«  en  kind  enough  to  answ  er  the 
queries  in  question  give  a  few  more  particulars  as 
to  ilites,  makers,  and  (Umrnaions.  also  stating 
whether  double  or  single- framed?  It  will  Is-  more 
itit-r.  I  ;.ip  t  ,  .1;  "  I  .  oinotivo  "  n  :  ■  In  i  iv 
letter  on  "  Brake  Failures  "  (20971,  p.  455),  there 
ia  an  error.  At  the  heud  of  one  of  the  columns  c,( 
tho  first  table,  "  reduced  vacuum  owing  to  ttrtufth 
of  piston,"  has  been  printed  for  "  rv^lucod  vacuum 
owing  to  >(/■•!.<  of  piston."  Mf.it.or. 

I492'W.]-  En«lne  Query.— Provi.ling  that  the 
1  jiu.  pipe  will  drive  your  engine  at  a  short  distance, 
I  do  not  see  whot  is  to  hinder  it  from  doing  so  at 


,  let  furnace  I  -,-lft,  .  j,ul  ;„  .,1^,.,,  „,  tt  coot  1  would  advise  yt 
must  liave  ■       -  .«•_  — ^  _•  — • —  — »  _»  


-pi]«.v— T1JO6. 


'.  1   Watch.  -  A*  isoon  as  you  open  a  watch 

pi  ite  is  l  .  :!■">  .     If  [•  1.  ;    1  ::1  1  II  ■        w.! !. 


have  a  1  Jiu.  wheel-valve  to  get  rid  of  your  con- 
densed water.    You  must  have  lin.  diaui-cock  at 
your    lowest    level  of    the  steam-; 
L.'LXOKK. 

[4927 
(he  tap  . 

halanix-  working  alwve  and  through  it,  it  is  callcsl  a 
full-plate  wiite!.  ;  if  .alK.ut  a  quarter  has  be«n  re- 
moved, and  1he  balance  worka  there,  it  is  called  a 
three-i|uarter  plate  ;  if  there  is  no  top  plate,  but  a 
series  of  bars  or  bridges  instead,  it  is  rahed  a  br.r- 
movrnaeet.  The  name  is  usuallv  engrave,!  on  tho 
barrel-bar  (name-plate)  in  English  watches;  but 
this  is  a  matter  of  taste  or  caprice.  If  put  on  an 
enamel  dial  prorierly,  there  is  no  more  danger  of  its 
removal  than  of  the  figures.— C.  M.  R. 

[49277  ]  Watch.  -You  must  be  a  very  young 
wut.  hmaker  indeed  if  j  011  have  not  yet  learn*,  to 
distinguish  between  a  "  j  rdate."  a  "full  plate, 
and  a  "  far  '' 


"  movement.  The  Unns  really  explain 
A  I  plate  is  one  such  as  is  seen  in 
tieneve  watches  or  levers,  wla're  the  cylinder  and 
cscapu-wbe.  I,  or  staff  and  pallets,  are  exposed 
illy.    A  lull  plate  covers  the   whole,  ami  the 


[4  0258.  ] -Electrolysis  , 
•    is  ■ 


-The  green  lh|u 
chloride:  the  chlorine 
1  the  copper. 


balance  staff  only  works  through  it.    A  l«r  inove- 
Iment  is  in  detached  pieces— i.e.,  each  wheel  has  a 
I  ae|xirate  bar.    As  regards  the  naming  of  watches,  it 
I  is  usual  with  wot.h-vendors  who  luive  watches 
made  fnr  Hu  m  to  order,  to  have  their  nainea  put  on 
the  dial.    It  is  pointed  or  printed  "under  glare," 
and  that  being  so.  will  last  as  long  as  the  dial,  be  it 
ill  wear  oil  or  100  year*.    If  painted  "  over  glare  " 
it  may  be  erascefby  wear.    When  tlie  names  are 
engraved  on  the  barrel  bar,  you  may  opine  that 
such  watches  an-  chiefly  made  for  such  as  chooae  to 
buy  them,  and  unless  made  throughout  to  order, 
are  named  after  purchase.— Altojoe. 

(49279.] -Indicator  DUgraun.— You 
to  give  the  scale  of  the  diagram.  Without  I 
ing  it,  it  is  impossible  to  say  wi  th  certainty  whether 
the  strum  is  wiredrawn  or  not.  Give  the  scale  and 
description  of  valve-gear  and  I  will  help  you. — 
Labok  OnstiA  Viscrr. 

[49279.]  -  Indicator  Diagram.  —  You  have 
omitted  tlie  most  important  data  to  enable  anyone 
to  form  an  opinion  on  tho  diagrams— vi*.,  tlie  atrao. 
lino  und  the  scale,  The  diagrams  show  excessive 
throttling  somewhere.  Most  probably,  additional 
Up  has  boon  given  to  the  valve  without  altering 
the  throw  of  tlie  eccentric;  tlie  consequence  of 
which  it,  the  steam-ports  are  never  properly  opened. 
'The  reme.lv  is  to  put  on  a  new  eccentric  sheave, 
with  sufficient  throw  to  open  tlie  steals -ports  thru 
full  width — of  course  first  ascertaining  that  titers  is 
room  in  the  steam-chest  to  do  thi*. —  W.  J. 

[49281.]—  Plaatar  Busts. -Let  the  coats  of  sue 
or  varnish  you  have  given  the  plaster  busts  peel  off, 
or  gently  scrape  them  off,  and  then  smooth  them 
No.  1  emery-cloth  ;  when  you  have  got  all  the 
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old  stuff  off.  and  tho  bust*  are  nice  and  smooth, 
then  mix  a  mnall  quantity  of  red-lead  and 
turpentine  together,  and  tiaiiit  them  over  with  the 
mixture.  As  you  use  it,  keep  stirring  it  with  tho 
brush,  or  Un)  red-lead  will  settle  to  the  bottom  of 
the  pot.  After  they  are  dry  you  can  tlnn  paint 
t '.;<•  m  any  colour  you  like,  nnd  varnish  them  with 
crystal  paper  varnish.— J.  rOFUOy, 

[492S2,]— Laxey  Wheel,  Isle  of  Man.— This 
wkoel  was  constructed  in  lso4,  by  Mr.  John  Case- 
ment, a  native  of  Laxey.  It  in  72ft.  in  dtom.,  6ft.  in 
breadth,  contain"  lss  buckets,  and  4H  spokes.  The 
balance  at  the  wheel -shaft  is  lOtons,  and  tho  top 
balance  7ton».  It  in  200  h.ii.,  and  in  supplied  with 
water  from  a  reservoir  in  Glen  Drink,  a  short  dis- 


i  up  the  adjacent  hills.—  F.  T.  Uldlakk. 

149282.]— Laxey  Wheel,  lale  of  Man  — The 

following  particulars  of  this  monster  wheel  are 
taken  from  "Brown's  Guide,"  p.  19i>.  "On  the 
27th  September,  lftcVI,  the  Lady  Isabella  (as  tho 
wheel  is  named)  made  her  first  turn,  and  since  then 
his  been  almost  constantly  at  work,  )>riiig  stopped 
only  for  the  necessary  pointing,  Ac.  The  diameter 
of  the  wheel  is  72ft.  bin. ;  breadth,  6ft.  ;  circum- 
ference, 217ft.  fiin.,  and  the  number  of  revolutions, 
two  per  minute  when  required,  by  which  it  raises 
over  250  gallons  of  water  per  minute,  from  n  depth 
of  more  than  200  fathoms.  The  wheel  is  an  over- 
shot, and  is  so  truly  set  that  even  a  deflection  of 
Jin.  cannot  be  detected.  The  water  to  supply  tho 
wheel  is  brought  in  pipes  from  reservoirs  upon  the 
mountains,  and  asccn-U  through  the  circular  white 
pillar  to  Uie  top  of  tlie  wheel ;  round  this  pillor 
there  is  a  winding  staircase,  which  the  tuajority 
•>f  visitors  ascend."— A  Yot'XQ  AsTiiONuju.r.. 


[492S2.1>-Laxey  Wheel.-I  have  several  til 
visited  the  Isle  of  Man.  but  never  left  without  seeing 
that  noble  jiirce  nf  work  the  "  Laxey  Wheel,"  of 
which  the  native*  are  so  justly  proud,  it  having  been 
made  at  Laxey.  The  wheel  U  72  feet  in  diameter, 
n  feet  wide,  ninking  3  to  I  revolutions  per  minute 
when  I  ltave  seen  it.  It  is  an  overshot  wheel.  The 
water  used  for  driving  whee  l  is  collected  and  stored 
on  the  hills  surrounding  the  Laxey  glen :  the 
reservoir  is  much  higher  tlian  the  wheel;  the  water 
is  carried  through  a  main  underground  and  up  the 
centre  of  the  stone  pillar  which  forms  the  centre  of 
the  staircase,  the  water  then  leaves  the  pillar  at  tho 
top  and  flows  alnng  a  race  under  the  platform  over 
the  wheel,  along  which  visitor*  are  allowed  to  puss 
and  obtain  a  splendid  view.  The  work  done  by 
wheel  i*to  pump  water  from  the  mine*  ;  the  primps 
being  in  the  mines,  the  water  drawn  from  the  mines 
and  waste  waUr  from  wheel  are  used  to  work  other 
walj-r  wheels,  aiwl  for  ore-washing  purposes,  The 
native*  do  insist  on  telling  visitors  that  the  wheel  is 
worked  by  the  water  it  pumps  from  the  mine,  but 
this  U  too  good— perpetual  motion  all  out.  "John 
Kowne"  hail  better  go  to  the  island  for  a  holiday, 
a«  the  wheel  alone  is  worth  a  visit,  as  it  would  do 
credit  to  the  finest  engineering  tirm  in  tho  world, 
72ft.  dia.  and  true  to  J  of  an  inch  all  round.  The 
mines  are  also  worth  a  visit,  fan  give  farther  infor- 
mation about  the  island  if  he  di^ires  it,  ulthn-.igh  not 
■  native.— Bosweu-. 

; :  ••-•!•:•.-  Obesity.  This  is  Banting's  di.  t.  Tho 
patient  may  cat  lean  mutton.  beet,  veal,  lamb, 
tongue,  soups  not  thickened,  beef-tei  and  broths, 
)»/uTt«y,  game,  fish,  cheese,  eggs,  bread  in  modera- 
tion, greens,  spinach,  watercress,  mustard  and 
rrciss,  lettuce,  asparagus,  ch  ry,  radishes,  French 
beaus,  js'iis.  sprouts,  cabbage,  raulillower,  onions, 
scakate,  jellies,  flavoured  but  not  sweetened,  fresh 
fruit  iu  moderation,  without  sugoror  cream;  pickles. 
May  not  cat :  fat  bacon  and  ham,  fat  of  meat, 
butter,  cream,  sugar,  potatoes,  carrots,  parsnips, 
beetroot,  rice,  arrowroot,  sago,  tapioca,  macaroni, 
vermicelli,  semolina,  custard,  pastry  and  puddings 
of  all  kinds,  sweet  cakes.  May  drink:  tea,  coffee, 
cocoa  from  nibs,  with  milk,  but  without  rrcnin  or 
sugar  ;  dry  wines  in  moderation,  light  bitter  tieer, 
May  not  drink :  milk,  except 
,  sweet  wines,  and  ah*.— Xoxkx. 

J!  -Low- Pressure  Air  -  Reservoir  — 
What  you  want  is  a  self-acting  reducing  valve. 
( >ne  I  know  would  answer  well  is  a  patent,  and  if 
you  like  to  advertise  your  address,  I  would  put  you 
in  communication  with  the  makers.  Laiioj;  Oxxia 
Yrxcrr. 

[49294.]— Low  -  Preaanre  Air  -  Reservoir  - 

Providing  the  air  flows  from  the  small  reservoir 
continuously  and  at  the  same  rate  per  ■renin],  the 
pressure  in  it  may  be  kept  uniform  by  making  the 
nrea  of  the  passage  between  the  two  reservoirs  such 
us  to  pans  the  necessary  volume  at  the  lesser  density 
under  the  pressure  which,  is  the  difference  between 
the  pressures  in  the  two  reservoirs.  If  the  pressure  I 
iu  the  larger  reservoir  varies,  the  variation  may  be 
made  to  increase  or  diminish  the  area  of  the  passage 
by  means  of  tho  motion  of  a  pistniioetiognii  one  end 
of  a  lever,  the  other  end  orting  ou  the  valve  which 
regulates  the  area  of  the  passage. — C.  S. 

[4929>.]  — Cement  —  (ilue  swelled  in  cold  water, 
and  digested  in  linseed  ml,  is  tenacious,  and  will 
resist  moisture ;  red-lead  may  be  added.— Noxtx. 

[40300.1-Wimahuxat  Ma.chine.-It  would  not 


bo  dangerous  (except  pmhibly  to  the  machine)  in 
tho  event  of  children  middling  with  it :  they  might 
give  themselves  a  sharp  shock,  which  would  Im 
beneficial  and  instructive,  being  experimental 
learning  to  let  things  alone.  Neither  it  nor  any 
other  electric  machine  is  of  any  use  whatever  for 
lighting,  or  for  storing  electricity,  except  in  the 
way  of  charging  a  Leyden  jar. — SiuXA. 

[49301.1— Organ  Stops.- Opinions  vary  very 
much  with  regard  to  the  utility  of  the  various  stops 
now  used  in  organs.  Some  of  the  stops  found  in 
tho  older  organs  are  being  omitted  iu  newer-built 
ones — whether  wisely  or  not  is  individual  opinion. 
Among  those  omitted  "C.  H.  D."  mentions  tho 
principal  ones.  I  think  tho  so-called  "  clarionet 
flute  is  never  now  used,  being  only  the  upper 
part  of  a  pierced  stopped  diapason.  Tho  "  flute 
trarerso "  is  made  by  a  few  builders,  but  I  think 
not  many.'  One  builder  uses  a  three-cornered  pipe 
— tliat  is,  two  sides,  a  front,  and  no  back  ;of  course, 
of  wood.  Another  uses  a  double -length  ojh-u 
metal  pipe,  with  a  hole  iu  the  side  half-way  up  the 
pipe.  Both  call  them  Hute  truvcrso,  the  last  bring 
really  a  harmonic  flute.  So  much  tor  names.  The 
clarionet  flute  has  not  the  slightest  claim  to  be 
allied  to  iu  namesake,  for  it  lias  not  an  afom  of 
clarionet  tone,  no  more  than  an  oboe  flute  u  any 
approach  to  an  oboe  intonation.  It  is  simply  a 
cheaply-made,  cheaply -voiced  stop]MNl  w<x*[  re- 
gister,  generally  only' commencing  at  the  tenor  C 
key,  with  npipo  1ft.  long,  and  used  in  the  cheapest 
of  work.  The  flute  traverso  is  u  step  higher,  and 
should  be  properly  made  of  wood,  preferably  of 
Swiss  pine  ;  or,  if  that  is  not  obtainable,  of  white 
pine,  varnished  inside  with  spirit  varnish,  mid 
outside  with  oak  varnish.  If  properly  made  and 
voiced,  the  tone  is  very  pleasant ;  but  as  I  observed 
before,  it  is  nut  often  made.  Tho  most  recent 
additions  to  organ  registers  are1  the  gamba  species, 
and  in  my  opinion,  the  most  serviceable  of  any, 
and  the  most  useful.  The  gumbo,  proper  is  'a 
straight  pipe  with  n  longitudinal  aperture  at  tho 
side,  and  near  tho  top  of  the  pi]*'.  Why  the 
gamba  is  talcing  the  place  of  the  viol  <ii  gamba  and 
simple  cone  gamba,  is  that,  possessing  the  pungent 
tone  of  the  viol  di  gamla,  it  has  mom  hxly,  and  a 
quicker  intonation,  scale  for  scale ;  it  is  easier  voiced, 
and  dors  not  cost  so  much  making.  Thesalciou.il 
is  a  sjnal  edition  of  the  gamin,  and  more  delicately 
voiced.  Tho  keraulophon  in  tono  is  similar  to  a 
mild  gum l*i.  and  in  my  opinion  is  neither  nne 
thing  nor  another.  In  its  but -known  form  it  has 
a  slide  of  metal  at  tho  top,  adjusted  to  move  up 
or  down  for  tuning,  and  every  vibration  in  the 
organ  has  a  tendency  to  cause  these  Bb'des  to  slip, 
ami  so  put  tho  pipe  out  of  tunc.  It  is  simply  a 
■totted  |»pc,  the  same  as  a  g.irnlia.  but  with  u  slide 
which  can  bo  very  easily  dispensed  with.  The 
gamba  sjKcies,  that  is,  the  straight  tube  with  a 
slot,  is  known  by  variuus  narnes,  to  distinguish  the 
various  scales— as  gamba,  viol,  viols,  salcional,  vox 
origeli'ja,  and  vox  celestis.  These  all  vary  in  Male, 
which  makes  the  principal  difference  "  in  tone. 
Tho  tenor  C  varying  from  UJin.  to  I  fin.  The  two 
ranks  of  the  vox  celestis  are  made  up  of  salcional  and 
vox  angelica.  These  small-scaled  gamba  pi|ies 
require  very  careful  voicing,  or  the  tone  is  simply 
nothing.  Nothing  is  more  beautiful  than  a  nicely 
regulated  and  voiced  small  stop  of  tho  g.imha 
specie*.  In  tho  smaller  scales,  tho  German  be  vel 
of  the  languid  is  best,  and  gives  the  host  crisp  tone. 
The  languid  edge  must  be  hard,  sharp,  and  clean, 
tho  notching  so  thin  and  widely-spaced  as  almost 
to  escape  casual  observation.  I  certainly  prefer  the 
slotted  gamba  for  general  use,  in  place  of  the  bell 
gamba  and  keraulophon.  and  consider  it  most 
decidedly  a  step  in  the  right  direction.  It  has  been 
on  my  mind  to  write  a  short  article  on  the  various 
registers  in  use,  their  intonation  in  voicing,  but.  as 
yet,  could  not  find  sufficient  S|xire  time.  The 
naming  of  the  various  stops  is  so  different  in  the 
several  builders'  organs,  that  the  name  on  tho  stop 
knob  is  often  delusive,  so  that  if  "  C  H.  D."  finds 
a  bad  stop  with  "  gamba  "  on  the  label,  lie  must 
not  conclude  all  stops  are  the  same.  Only  yesterday 
I  heard  a  vox  angrlica,  by  a  well-known  builder, 
which  was  an  absolute  disgrace,  and  showed  a  pool 
appreciation  of  the  "  voice  nngrli-  '*  on  the  voicer's 
part.  I  know  an  amateur  who  coutd  produce 
better  work.— 1'BAXitrn. 

149303.]— Pump.— If  you  cannot  get 
fall  {2ft.  to  3ft.)  to  work  a  small  hyr' 


would  not  u  windmill 


•ump 


answer  f    The  lin. 


U  pi 

galvanised  iron  pipe,  12in."  under  the  surface,  is 
both  too  small  for  hand-pump  suction  pipe  and  too 
near  the  sarface  to  be  safe  from  frost  unless  you  had 
a  small  air-cock  below  tho  bottom  chick,  so  as  to 
empty  suction  pipe  every  night.  If  you  can  get  the 
toll,  a  small  American  pattern  hydraulic  ram  would 
enable  you  to  use  your  lire,  pipes,  und  you  would 
have  a  constant  water  supply  without  pumping. 
I.AD0B  Omkia  Yrscrr. 

[49308.]  —  Siphon.  —  It  acts  by  atmospheric 
pressure,  and  consequently  cauuot  be  deluded  on 
for  overcoming  heights  preaUr  than  about  30ft. 
near  the  level  of  the  sea,  and  a  less  height  at  great 


[4930.*.] -Siphon—  It  works  only  by  the  differ- 
ence of  pressure  in  the  two  legs,  that  is,  tin*  relative 
lengths  of  tho  two  columns  of  w  ater.  But  as  the 
water  is  only  lifted  in  tho  entering  leg  by  atmo- 
spheric pressure  it  can  only  work  under  32ft,  of 
lift.  Beyond  this  the  water  charged  in  it  would 
simply  produce  a  vacuum  in  the  bend. — Sioux. 

[49ilo.]-To  "Fellow  Workman"  or  "Al- 
fojoe."-I  generally  proceed  as  follows :  —Put  a 
peg  or  anything  suitable  between  thn  arms  of  tho 
centre  or  fourth  wheel  to  prevent  them  turning, 
then  remove  hands,  escape-wheel,  pallets,  dial.  dec. 
When  all  is  clear  you  can  remove  peg,  and  let  it 
run  down  ;  or,  as  I  prefer,  place  key  ou  winding- 
square,  grin  it  firmly  with  one  hand,  raise  tho 
click,  and  let  it  (the  Key)  revolve  gently  until  it  is 
down.— C.  M.  R. 

[49310.]—  Letting-down  Spring  of  French 
Clock.— To  "  F.  W."  on  "  Awojok."— Visible- 
escapement  French  clocks,  being  rather  more  intri- 
cate in  their  make  than  the  ordinary  French  clocks, 
require  just  a  little  more  care  in  their  management, 
particularly  when  a  novice  attempts  to  clean  them. 
After  removing  from  tlto  case,  take  off  tho  hands 
and  unpin  the  outer  dial— ix.,  that  having  the 
figures  upon  it ;  next,  place  something  pliant  and 
small  iu  the  next  wheel  to  tho  escape- wheel,  and 
make  it  secure ;  then  unscrew  and  take  out  the 
pallets.  Now  unscrew  and  remove  tho  bridge  in 
which  tlie  escape-  wheel  works,  then  remove  tho 
wheel  and  small  inner  dial.  You  will  now  be  able 
to  get  at  tho  clickwork.  Give  tho  click-screw  a 
half-turn,  just  to  free  it ;  fix  in  tlie  vice,  or  hold  in 
the  hand,  a  key  secured  on  tho  arbor  square.  If 
you  fix  ia  tlie  vice*,  invert  the  key,  set  the  square 
in,  release  the  click,  and  let  the  clock  revolve 
gently  until  down,  keeping  a  firm  hold  upon  it 
meonwhUe.  Do  the  same  with  both  springs.  If 
you  let  it  down  by  hand,  hold  the  movoment  firmly 
between  the  knees,  nnd,  holding  tho  key  securely, 
release  tlie  click  and  allow  the  spring  to  nuooil  as 
for  as  your  hand  con  turn  ;  then  replace  the  click 
in  tlie  ralchet-whsel,  and  start  afresh  until  the 
I  spring  is  down.  It  is  easy  to  let  a  clock  run  down 
when  the  pallets  are  nut,  but  a  great  risk  attends 
this  plan  if  it  should  hap|ten  tliat  tlie  pivots  are  in 
any  way  corroded  up  or  rusty.  Iu  early  days  I 
ran  several  pivots  off  iu  this  way,  but  know  bettor 
now. — Aiiojor. 

[49319.]  —  Astronomical. — "  J.  R."  could  not 
powibly  have  two  better  tosts  for  his  2in.  tcle- 
senpe  than  y  Leonis  and  Cassiui's  division  in 
Saturn's  King,  and  the  fact  that  he  has  divided 
tho  ono  arid  seen  tho  other,  speaks  volumes  both 
for  his  eve  and  his  instrument.  It  is,  however, 
surprising  tliat  a  telescope  equal  tn  the  above 
penormancee  will  not  show  the  companion  to 
Polaris,  which  lias  ls-n  seen  with  telescopes  from 
lin.  upwards.  "J.  R."  most  surety  havo  looked 
for  it  under  unfavourable  circumstances.  Let  him 
try  again,  remembering  that  Webb  sayB,  "  80  on  a 
2:n.  will  chow  it  if  the  eye  and  telescope  are  good." 
Tlie  companion  to  Ttigel'ts  a  pretty  fair  t-st  for  his 
instrument,  but  that  to  Vega  is  much  b»yond  his 
reach.  In  conclusion,  it  may  assist  "J.  R.M  to 
know  that  the  least  theoretical  distance  at  which  two 
stars  are  separable  by  a  telescope  of  his  size  is 
2'2S',  and  the  magnitude  of  thn  smallest  star  fairly 
visible  with  such  an  aperture  is  10  7  (Argelandcr  » 
scale).  These  numbers,  however,  ore  almost  in- 
variably respectively  in  dcfix'i  and  in  excess  of  the 
practical  ones, — A  YoiTia  Asrr.ojioir.EB. 

[49324.]— Joshna  and  tho  Sun  and  Moon.— 

Tlie  narrative  is  obviously  a  fictitious  legend  inter- 
polated in  the  older  books,  probably  first  as  a  kind 
of  note,  and  transferred  to  tho  text.  There  are 
lots  of  such  interpolations.  There  is  an  evidence, 
which  I  have  found  for  myself,  that  it  is  a  mere 
legend.  The  writer  of  the  fcpistlo  to  the  Hebrews 
now  generally  believed  to  have  h-rn  Apollos,  gives 
in  chapter  xi.  a  list  of  many  tliiinfs,  some  of  no 
great  im]>ort,  accomplished  by  "faith."  He  says 
no  word  about  this  asserted  wonder  of  Joshua  s. 
I  thiuk  we  may  conclude  that  he  knew  it  was  not 
true  ;  for  ho  and  most  of  us  would  agree  with  the 
remark  in  thn  account,  "  'lTierc  was  no  day  like 
that  Is-fom  or  after  it  that  the  Lore!  hearkened  to 
the  voice  of  a  man."  At  all  events,  these  words 
prove  that  tho  account  itself  was  written  ages  after 
the  alleged  occurrence.— Siujli. 

[19327  ]— Convulsions  in  Cats.— "G.  B.,"  if 
a  merciful  man  and  really  fond  of  animals,  will  in 
thiscase  procure  on  ounce  of  chloroform,  and  putting 
it  on  some  cotton-wool  at  the  bottom  of  a  tumbler 
(half  of  it  at  first),  hold  it  over  the  cat's  nose  whon 
it  has  the  next  fit  till  a  painless  death  supervenes. — 
F.K.C.S. 

[4932H.]— Blowpipo  Apparatus.— I  think  tho 
"water  "  blowpipe  would  suit  "Fidelis."  A  B  is 
a  Ih>x  of  zinc  or  tin.  C  D  is  a  watertight  partition 
going  across  the  middle  of  the  box,  and  reaching  to 
within  half  an  inch  of  tho  bottom.  The  part  0  E 
is  covered  over  with  n  watertight  cover.  A  small 
tube  goes  through  this  (quarter-inch  composition 
will  do),  reaching  nearly  to  the  bottom.  At  any 
part  ou  or  near  tho  top  a  tap  K  is  soldered  in.  The 
tubo  should  be  covered  with  a  valve  of  oiled  sdk  at 
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air  allowed  to  escape.  A  piece  of  indiarnbber  tnt* 
should  be  fitted  on  the  projecting  |>art  of  the  tube 
This  ihould  be  blown  through  :  the  air  bubbles  up 
into  the  chamber  D  E  forcing  the  water  into  the 
other  chamber,  A  D,  under  the  partition.  The 
pressure  of  the  water  in  A  I)  upon  the  air  in  D  E 
will  force  the  nir  in  a  continuous  stream  through  E. 
The  box  should  hare  a  wooden  case,  or  the  sides  will 
bulge. — Jajlsykff. 

[4933.5.] -Bi-Oxlde  of  Barium  -  Binojude  of 
barium,  or  But*,,  is  produced  by  passing  air  over 
Baryta,  or  BaO,  hentad  in  a  tube.  The  BnO 
absorbs  the  oxygen  of  the  air,  and  so  becomes  con- 
verted into  Bali*. — Teiuu*. 

[49340.]  —  Jupiter.  —  The  great  red  spot  on 
Jupiter  was  central  on  Jan.  15  at  about  4n .  27m. 
and  Mb.  23m.  Therefore,  the  object  seen  by  him 
at  about  10  p.m.  on  that  date  could  uot  jossibly 
have  been  the  red  spot.  I  believe  that  this  spot  is 
now  so  faint  that  it  is  beyond  the  reach  of  his  3^  in. 
refractor.    He  may,  however,  ascertain  this  defl 


refractor,  tie  may.  however,  ascertain  this  oen- 
tiitcly  for  himself  by  carefully  examining  Jupiter 
at  some  of  the  following  times,  when  the  great  n,l 


wheels,  ITin.  by  24in.  cylinders,  3ft.  bogie  wheels. 
— H.  S.  P. 

[49349.] —Clock. -As  the  escape- wheels  of 
American  clocks  van'  slightly  in  size  and  number 
of  teeth,  I  cannot  determine  the  exact  number  of 
teeth  the  pallets  of  your  clock  covered  originally. 
It  is  a  matter  of  little  importance  whether  the  new 
pallets  cover  one  more  or  leas.  The  general  num- 
bers are  7  to  10,  I  think.  As  then)  is  a  right  and  a 
wrong  way  to  put  the  pallets  on,  just  see  the  effect 
cither  way.  The  vertical  pallet  should  be  to  the 
right  and  the  oblique  one  to  the  left  of  you  when 
placed  on  the  pin,  presuming  that  the  pallets  rock 
in  a  horizontal  position  below  the  escape-wheel. 
If  placed  vertically,  the  oblique  pallet  would  be  the 
lowest.  In  gauging  for  correctness  of  span  when 
the  point  of  a  tooth  is  exactly  on  the  edge  of  the 
oblique  pallet  face,  the  vertical  pallet  should  be 
exactly  central  between  two  teeth  a  given  number 
away,  wheii  held  in  a  line  with  the  wheel's  cir- 
cumference. This  being  correct,  the  "drop  "  alone 
has  to  bo  seen  to.  Should  there  be  too  much  on  one 
pallet  (both  should  have  the  same  amount  of  drop), 
shift  the  ttud  which  carries  the  pallet-pin  just  a 
shodo  either  up  or  down,  to  or  away,  from  the 
escape-wheel.  Replace  pallet*  und  try  again.  It 
may  need  moving  one  way  or  another,  according  to 
circumstance*.  The  stud  is  very  securely  riveted, 
but  will  readily  move  when  held  firmly  with  a  stout 
pair  of  pliers.  If  the  span  of  the  pullets  is  incor- 
rect, another  pair  must  be  got.  Don't  attempt 
closing  or  opening  by  force,  as,  being  very  hard, 
they  would  break  immediately.  If  they  need  a 
little  cutting  down,  don't  soften  them  for  filing, 
but  set  them  square  to  a  fine  grindstone  and  remove 
what  is  necessary,  making  smooth  afterwards  with 
Arkansas  stone  and  oil.  Be  careful  to  leave  no  burr 
on  the  acting  face*.  The  oblique  pallet  should  be 
undercut,  and  the  vertical  feather-edged.  This 
allow*  clearance  in  escaping.— Alfojok. 
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The  Last  time  I  saw  the  spot  was  on  Jan.  23,  when 
:t  wis  estimated  central  at  lib.  lm.  It  was  very 
faint  then.  The  equatorial  white  spot  was  noted 
central  at  12b.  33m.  the  some  night.  The  latter 
was  very  brilliant,  und  is  now  a  much  easier  object 
than  the  red  spot.— W.  F.  Denxiso,  Bristol, 
Jon.  26. 

[49343.]— Cryatoleum  Pictures  —  "Photo" 
will  find  a  process  apparently  identical  with  the 
"  crystoleum  "  process  described  fully  on  p.  141  of 
this  year's  "  Year-book  of  Photography.  — Cai- 
CUUIS. 

[49344.1— Violin  Queries. -The  strings,  both 
of  the  violin  and  violoncello,  are  tuned  to  perfect 
fifths.  The  pianoforte,  harmonium,  and  organ  will 
not  admit  of  all  the  fifths  in  the  sonic  being  tuned 
perfect  ;  but  the  degree  of  imperfection  in  the 
various  intervals  is  so  slight,  that  it  docs  not  ob- 
jectionably interfere  with  the  notes  of  the  open 
strings  on  the  violin.  Some  of  the  fifths  on  the 
pianoforte  may  be  tuned  perfect  if  preferred ;  but  it 
is  better  to  divide  the  deficiency  from  perfection 
among  the  various  intervals  of  the  scale.  In  the 
unequal  mc-thisi  of  tuning,  the  intervals  of  certain 
keys  are  toned  perfect,  thus  throwing  greater  im- 
perfection among  the  remote  keys ;  but  this  bad 
method  of  tuning  is  almost  abandoned  at  the  presrut 
time.  When  tuning  the  violin  to  chord  with  the 
pianoforte,  it  is  only  necessary  to  tune  the  A  string 
to  the  middle  A  on  the  pianoforte.  Then,  if  tuned 
in  perfect  fifths,  and  the  piano  is  in  good  tune  as 
well,  all  will  go  well.  I  do  not  quite  understand 
the  second  part  of  this  query.  Middle  C,  or  C  on 
the  first  ledger-Line  above  the  baas  clef,  is  the  same 
on  the  violin  as  on  any  other  instrument.  To  sup- 
pose that  any  note  con  be  its  octave  below  a*  well 
us  its  own  note  at  the  some  time,  is 
absurd.— G.  Fbyeb. 


UNANSWERED  QUERIES. 


_  trembling  - 
year,  sjro  a  doctor  laid  he  thought  It  was  a  form  ol  Kt 
Vitus'  Dance,  and  advised  Parish's  fond.  bathing,  and 
outdoor  eirwiae,  sod  that  she  would  probably  grow  ik! 
of  it.  He  also  said  it  roiirht  be  caused  by  worms  No 
benefit  has  resulted,  snd  there  is  no  sign  of  her  symptom. 
lt-Moing.   Ehe  tannot  write  without  pressing  kit-  band 


aprr.  pausing  ll 
by  holding  her 


slow  cramped  hand.  <"au 
hand*    against    her  ehtwt 


She  cannot,  in  short,  do  anytkmr 
teady  hand    Her  wrists  and  ankles  are 


on  the 
only 

to  steady  there, 
that  requires  a  st  

ek,  and  she  lueks  tlie  ordinary  straurth  and  onntrol  of 
nil  her  mu«drs.  Iter  walk  t«  awkward,  and  her  speech 
somewhat  indistinct.  To  me  these  symptoms  are  paia- 
fully  spperent :  hut  tat  s  casual  observer  she  appears 
•imply  awkward  sod  restless.  Her  grcenl  health  itfsod, 
sod  she  is  of  ijuite  ordinary  inteUiffrntr.  She  bss  utvi 
had  any  illness,  except  an  occasional  feverish  cidd,  and 
then  the  trembling  increases,  and  she  can  searrs-Iy  stand. 
I  am  at  a  loss  to  know  what  to  do  with  her.  or  how  die  is 
to  earn  a  livinjr-  Would  galvanism  he  liitely  to  do  hei 
good,  slid  if  so,  what  ks  the  proper  apparatus,  sad  how 
should  h  be  spplied  !  I  shall  be  grateful  lor  any  advice. 

pdite  reyjy 

In.  iiury  does  not  dear  up  the  apparent  d:  *  npun  y  to  tiiv 
"  ot  the  perihelion.   Mr,  Finis;  ' 


sSOMj-To  "  P.R.A.8  "-Your  pdite  reply  to  iv 

iippsxent  ll*-:rs. 

Pinlay  first 
I  spun  .m 


first  obsrrvd  Its 
he  Mb  and 
iti 


7s*  susses  aswf  l.l.Vs  «/  sterlet  trSic*  eeswiis  ssss- 
rtr^r.d  /sr  Set  arrets  v*  u^rtM  im  rai»  Usf,  sad  if  »fi.'i 
sairasas.rr.4  art  reamed  four  wki  a/UrwunU.  Il>  Inul 
ow  rattuVri  wM  l«>*  «rr  lAe  1UI  and  tewd  idsol  is/ontario* 


Since  our  last, "  C.  M.  H."  ha*  replied  to  m\0. 
Model  Locomotive  Couplhyr-r  ds,  p  SSI. 


iNriVS. 
VsflH3 


4*s*'.. 
sinksv. 
♦HB73. 
4SB77. 

te»*8. 
*K7<ii. 

48707. 

tnt, 


M-  del  Axle-boxes,  Wl. 
Itinting  ira  Boor,  aW. 
The  Laws  of  Met  ing  B<»'.ii-«,  - 
Jams  and  Pickles,  28}. 
Methyl  and  Ethyl  Cacnd;  1.  98 
Prrneh  T/ic/imotivrs,  -jf-i. 
Miarpcning  liimlets.  *n 

H.  .ris.«itAl  S" 
Saddles,  ■sn. 
Misled  Loam,  2S3. 

I.  lass  Colouring.  JK1. 

W.sd  Tummg  snd  B.hl.io  Mskmir.  S 
HydrauU.  s,  2S3. 


48041). 

IKttl 

4r*5J. 
I-  .'*. 
4XKV1. 
4H«t. 

4"tsS7. 
W.\. 
trans. 
4HUTA. 
SXITH. 
1-!  •>•-'. 
(MM. 
4HW4. 

iisija 

IBWH. 
49»l7. 

<:»:«»*. 


[10345.]— Hoiat.— You  ask  fc 
probable  cost  of  a  hoist  to  liftoewt.,  but  give  no 
particular*  of  the  building,  class  of  goods  to  be 
hoisted,  driving  power,  Ac,  Ac,  all  of  which  must 
be  known  before  any  satisfactory  reply  ran  be  given. 
I  shall  be  pleased  to  be  of  any  assistance  to  you  if 
you  will  fully  state  your  requirements. — La  sou 
Uicria.  VtKdt. 

[49348.]  —  O .».  Engines.  —  Vo.  fi6,  tank 
4ft.  loin.,  coupled  wheels,  ltilin.  by  22in. cylinders; 
No.  72,  tank  5ft.  3in.,  coupled  wheels,  17in.  by 
24in.  cylinder* ;  No.  189,  tank,  5ft.  fiin.,  coupled 
wheels,  17in.  by  24iu.  cvlinders ;  No.  229,  small 
smldle  tank ;  No..  384,  4&>,  Oft.,  coupled  wheels. 
17in.  by  24in.  cylinders;  No.  406,  lift.,  couple.1 


Rig  for  Small  Boat,  p.  *I7. 

Steam  and  Exhaust  I'ort*  of  Compouu.1  Engines, 

Drawing,  SB?. 

To»tr.  li,  Tolman,  307. 

IHilygon*. 

WeiKhted  Governors,  W7. 
HsftTj  Till  i  OradustMio,  367. 
Water- Wheel  fJrisUSS,  :IU7 . 
I'rice  for  Weaving  Hi »th,  IW7. 
thgan  Sp/cirkation,  3fW 
IJrgnn.  Mi. 

To  CUan  off  Lse.jucnd  Uum,  366. 
Organs,  :ti>l. 

Hower-ltcli  TeU  phone,  !K», 

MlcrewriJpe.  9GH . 

Screw  Cutting.  3u». 
Pirewood  ruttimr,  3ii*-- 
Steam  blast  Cupula,  :HW. 
Comets  a  and  I,  {JW. 


Tur  relative  longevity  in  various  occupations  has 
not  yet  been  made  out  from  the  census  returns  of 
1881.  In  1851  it  appears  that  out  of  every  thousand 
persons  between  the  ages  of  twenty-five  and  fifty- 
five,  forty  died  on  an  average.  Classified  according 
to  the  most  favourable  mortality,  and  increasing 
downward,  the  returns  gave  the  f  ollowing  tables :  — 
Below  the  average  (1)  merchants ;  (2)  weavers  ; 
(3)  cobbler*  ;  (4)  carpenter*  ;  (5}  blacksmith*  ;  (6) 
uilwurcrs.  Above  the  average :  (7)  miner*  ;  (8) 
tailor* ;  (9)  bakers;  (10)  butchers;  (11)  Liquor 
dealer*. 

Missus.  Twexet  and  Co.,  of  Swansea.,  have 
issued  a  inedalliou  portrait  of  Mr.  W.  E.  Gladstone, 
Mr.  II.  Gladstone,  and  Mr.  W.  H  Gladstone,  in 
commemoration  of  the  first-named  gentleman's 
Parliamentary  jubilee.  It  is  well  executed,  very 
cheap,  and  will  please  all  admirer*  of  the  Prime 
and  his  sons. 


mind  ^1 

comet  on  the  7th  September,  an 
inh,  as  I  understood  close  to  the 

decrees  distant,  which  I  think  must  hs>e  been,  is  its 
prTthelinn  distance  was  7&-SOO.  I  calculate  it  would  tats 
half  round  the  sun  (IHU,;  iu  3jh"ur*.  a*  it  was  close  up  t* 
the  sun  on  the  17th,  it  mould  be  some  degrees  dalss! 
nim-  days  prervonslT.  I  am  perfectly  aware  that  wbtw 
the  sun  was  in  opposition  to  the  comet,  t  he  earth  must  hr 
in  a  straight  line  between  them  ;  bat  then  «  January]  *» 
the  comet  was,  I  presume,  far  beyond  the  orbit  ul  Han 
and  musing  swsy  from  the  sun,  its  motion  would  he  m 
the  direction  of  it*  sphelion.  I  did  hot  mean  tt  was 
moving  exactly  in  a  tine  with  the  spheliun— that  wisnM  t« 
at«urd  As  the  earth's  longitude  was  on  the  6th  ins*. 
KM',  that  must  be  the  lonjrkude  ot  the  comet.  TU 
ordinate  to  the  axis  of  its  orbit  at  the  distance  I  assurac 
would  subtend  an  angle  from  the  sun  of  unty  a  few  de- 
grees from  the  npheluin,  its  perdu  Unn  would,  of  erurw, 
be  1W  distant,  or  in  hmiri'ude  stout  «»>'  not  6.V  I  sei, 
•Jverefure.  uteler  th»  imptswwion  thi^e  must  he  some  mie- 
Ukr  in  uV  elilikpnts  given  Mr  lVnn»se  ~>jti  Uh-  cs/lv 
I'tsservstians  are  tsjtallv  dls^plant  with  mtnl  onseris- 
tions.  Tb*  comet's  prnod  wss  first  staled  to  be  i  nlf  < 
few  month*,  it  is  nnw  stated  to  be  sonic  three  ur  foo 
thouiand  years.— C.  A  B. 

4SI3M; '— Lers.1.  Sometime  back,  say  5  or  «  yesn, 
new  muds  have  been  found  in  this  town  that  it  IB  tlx 
rough!  and  budt  upon— the  corpurati'Mi  has  Laid  down 
tiu-ir  water  main  and  sewage  main,  snd  the  gas  rompsc} 
their  main  j  of  court*,  the  roads  by  building  matcnslt 
being  used  lias  made  it  very  rough  and  muddy,  and 
during  all  this  time,  all  rate*  has  ti-vu  paid  by  'he 
residents  in  these  new  rued*.  The  corporation  hat  wv 
about  to  kerb  and  moke  the  road  propctly,  and  crawl  it 
snd  channel  it  for  rain  water,  are  given  or  shout  to  cm 
notice  to  the  owners,  or  supposed  owrv  rs.  that  thry  will 
have  to  pav  the  torpors tioti  the  entire  outlay  of  the  rots. 
I  ought  to  state,  last  year,  they  1  the  eorpiratian]  ha*  bsd 
an  Act  of  lTirliament  passsd.  and  on  th<  stu-ngth  of  th>. 
they  intend  to  enfon*  the  payment-  tan  they  raai< 
the  owners  pay  the  outlay  !—  roo»  Ow  >rs, 

;«P»7.]— Ventilation  of  Room.- Every  .inlmtrj 
gaA-Oauie  burns  eomplrtely  about  90  cubic  fiset  of  sir  p  t 
hour,  snd  hence  render*  at  least  loo  cubic  feet  unlit  fa 
i'M  Athiug.  1  wish  to  convey  away  this  brunt  air  by  suit- 
able pipes  from  the  rooms  1  usually  »c-iipy.  S«.me  r»tw 
ago  I  thought  of  aduptins;  ventilating  globes,  at  ttai 
time  extcnslvi  ly  advrrrjsrd  as  a  patent,  but  tlie  pniv  s^i. 
prohibitive  l.  Uien,  proposed  to  use  an  arrruigeinciit  'A 
sheet-iron  pipes,  whi  h  any  bl  vksmith  could  cunstri't ; 
but mv  tsmily oh jectcd  Oiat  the  thing  would  hrintolerit-r 
ugly.  What  it  wanted  is  wime-thing  to  work  well,  without  t 
back  draught  ;  to  be  neat,  and  also  chrap  It  should  a* 
cost  much  mure  than  a  set  of  neatly-math-  stove  p|»«  U 
any  of  your  correspondent*  can  throw  i.ut  sime  j*tk-i>  a. 
hint*  on  the  sutject,  he  will  do  mm  h  to  improve  the  cm- 
ditions  of  health  of  your  interrogator  aud  many  ouVn 
who,  in  these  long  winter  evenings  have  to  breathe  con- 
taminated six  in  rooms  absolutely  withuul  ventilation  - 
l'i-Si,i  tstn. 

;«MW '-Locomotive  Boilsjr.— To  M»  T  Ci-tnv 
-The  sue  of  toller  1  wish  to  haw  brazed  toge lb.r  * 
l"in  long,  ojin.  diam  ,  mode  out  of  thirt  copper,  totum 
coal.  Please  say  how  live  end  of  tube*  in  the  tnstdV  i 
firebox  end  is  hrand,  there  not  beisg  rvotn  enough  tu  g> ' 
the  hand  in.  I  shall  be  greatly  uwigi-d  for  a  lew  hiav 
fox  this  kind  of  model  boiler  making.  Also  say  If  th.  :a- 
tide  of  flirbox  should  be  flat  on  top  or  airbed-— W.  H. 

[«I33B  ;  Bassoon.— Will  any  exjv  ri»nr*sl  basse  a 
player  kindly  inform  me  whether  the  dJbculty  In  msfcut 
the  upper  note*  ha*  anything  to  do  with  the  .uoJity  .< 
nature  of  the  «•  J,  or  is  It  bad  managrn  rntof  thepla}.!  • 
lips  !  Thesje  notes  seem  to  come  out  more  easily  wb-n 
the  reed  is  cotnTwrativcly  dry  ;  but  after  prsctishig  hu  • 
time  they  aw  only  obtained  by  great  pceasttw,  and  oi'.'S 
will  not  come  at  all.  1*  this  the  player's  or  ther*'--' 
fault!  LmghtUie  reed  to  be  further  into  or  out  i»f  '•-« 
mouth  than  usual  lur  lower  susl  uiiddle  notes,  .n  uvu-t.' 
it  to  be  in  tlie  some  p<.<itiun  for  the  wh -lr  enmrstss  of  ■  's 
Instnimevit  *■  t i-ight  new  reeds  to  be  rubbed  down  Is^t 
uae,  or  are  they  ready  as  sold  1  If  rubbed  down.  * ' ^~ 
part  particulsrlv  should ts> operateii  upon  '  Isimene!-  ■  • 
tiroad,  and  some  narrow  ;  some  lung  and  some  shuit 
which  are  tsest  f  1  abw  notsrr  some  nave  the  .  ssroeri  fll 
off  What  is  tlie  ohj.srt  of  this  r  In  what  manner  • 
the  alse  of  the  small  hole  in  the  crook  affect  the  lav  ' 
Srcoaav. 

;,!W>U  -  Portable  Tubes.  -  Can  sny  of  out  its  '.  " 

oblige  one  m  a  fix  with  a  tew  hints  on  taking  on:  - 
tuba*  Of  portable  engine  and  replacing  stare  with:.* 
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lubes  !  What  in  the  best  method  of  securing  tub.-*,  both 
tin.  box  and  smukc-box  rnil  .'  I  linn  1;  «■  I  w»  rubra  pot 
in.  but  they  do  not  hold,  and  appear  split  aruoke-box 
end.  Dugaona  tube-cxpuiider  was  used  ;  both  end*  tad 
"Wl  rifjre  turned  and  tilted  Ughtiy,  and  driven  in  fire- 
box HL-ItU, 

fiaarti  ]  Heating  Boiler  by  Oa.rn.-l  ahould  be 
-.rlad  if  any  of  y«ur  numerous  readers  could  fafotai  ne 
whether  it  la  practicable  to  use  gas  instead  of  coal  for 
heatiug  steam  toiler.,  and  what  is  the  approximate  enn- 
aurnption  of  (f*»  for  12  hour*,  say  for  a  10  gallon  boiler  t 
—A  Novirg. 

\*»71 .]— Conwerting  Flute  into  Flageolet 

1  lis tv  an  excellent  eight-keyed  concert  Hut**,  and  in 
-xnaioux  to  know  whether  it  can  be  eoaverted  iato  % 
fl  egrolrt,  that  ia  on  the  name  principle  aa  a  whistle.  Will 
*»w  kind  musical  friend  inform  inc  whether  thia  is  prac- 
ticable T  This  qntsrliun  was  answered  some  month*  ago 
in  the  "  E.  M."  :  "  That  a  mouthpiece  might  be  inserted 
on  the  tap";  but  thii  m  too  vague  to  act  upon  — 
Fnaoicax-r. 

I  LVrDrnt  to  Resist    Moisture.  Will 

aoene  correspondent  oblige  by  tolling  me  of  a  glue  or 
tfmmt  to  resist  moisture,  such  aa  ouaelibufUlera  uae  to 
fasten  cloth  on  the  fnuuea  of  i«ni»i(t  windows  t — It  ia 
for  thia  purpose  1  require  it.— H.  F.  L. 

'i  49*11  ;—  Bamboo.  1  haw  made  •  canterbury  and 
mmvr  more  uae-f u]  little  tiling,  with  bamboo  eane.  How 
could  I  give  j.  the  rich  blown  or  bright  yellow  colour 
that  Jspuaeee  goods  have  !— W.  J.  F. 

;*SKM5  '—Blowing-up  Vessel.  -Could  any  of  your 
eorTcspendent*  kindly  give  me  the  best  method  uf  blowing 
up,  or  rather  blowing  to  piece*  the  sides  and  bottom 
of  an  olil  vessel  lying  in  sft  water  at  low  tide,  and 
ue-arly  fl'jwed  over  at  high  water  !  If  dynamite  is  recom- 
mended, where  can  it  be  procured,  and  what  ia  the 
lof  twin?  r-R.  L.C. 


the  ball-and-socket  uaol  in  some  household  builer*  do  !— 
J.  Dixrg. 

[liB7».]-CyUnder  Cower.-I  have  a  hariiontal 
engine,  and  am  going  to  take  the  piston  out  to  rive  it 
new  ring*  ;  but  I  am  at  a  lews  to  know  how  to  take  off 


[txv*  J  Hydraulic  Bam.— In  the  conatruotion  of 
a  hydraulic  press,  how  i»  the  c)  Under  for  the  ram  made  ! 
la  it  in  two  halvea  or  in  one  f  If  in  one.  how  ia  the 
leather  packing  put  in  between  the  piston  aad  laaide  of 
cylinder  la  the  leather  specially  prepared  forlhe  puipoae. 
and  bow  ia  it  the  piston  doev  not  tear  it  up  in  the  working 
when  they  are  ao  do**  jammed  together  !  A.  B.  C. 

t»;     Defective,  Rupture  Trusses.    I  hi- 

f>  r  some  time  been  suffering  from  hernia,  uud  can  only 
And  relief  by  wearing  a  spring  truaa.  I  hate  tried  all 
kind*  of  ao-ealled  strap-trusses,  but  And  them  naeleaa. 
The  defect  in  the  spring  truaa  I  have  had  made  or  pur- 
i  board  is.  that  after  using  for  a  few  weeka  the  spring 
jreta  ao  ■■orrnded  with  nut,  in  c»r*e>qiK»re  of  my  per- 
spiring ao  freely,  that  they  ao  weaken  aa  to  be  ayjajjaaj  or 
urs-ak  Can  Dr  Edmunds  tnfonn  me  of  any  truaa 
without  thatilefccj  .'—A  rooa  Tin  aa  Wssiss. 


the  front  rover,  aa  it  haa  not  been  off  for  aix  ytara  [the 
back  cover  I  have  had  off  cleaning  piaton;.  I  cannot  take 
the  piaton  out  at  the  Wk— the  condenaer  ia  in  the  way 
Will  any  of  onr  reader*  tell  me  how  to  proceed,  aa  I  have 
known  them  Ui  have  been  broken  in  taking  tliem  oil  ! — 

Aa  XlOt'fl  TO  I.RAK*. 

[t93b0.1  —  Watch  work  —  To  "  Airoior  "  on 
"  Ham-aT."— Will  either  of  tbeae  gentlemen  inatruct 
bow  to  rivet  a  pi  ion  into  a  wheel,  aa  I  have  great 
difficulty  in  getting  them  annare  :  I  hold  the  piiuon  in 
a  pair  of  pUera,  and  get  aa  near  upright  aa  noaaahle.  and 
then  live t.  but  thia  ia  very  uncertain .  Do  I  want  more 
practice,  or  don't  I  go  the  rigbl  way  about  it  t — J.  S, 

(49*11.; -Watch  Turoa.-To  "  Hahlkt."— Can  I 

purchaae  the  orntrea  for  ttlrna  iUustratcl  on  page  413.  or 

are  the  twogunmctiil  (t  ntrea  aupptied  with  turn*  for  thia 
purp..«t  What  are  the  acrewa  in  the  other  ccntrea  for  ! 
—J.  S. 

[4MKS.]-  Tonic-  Would  on*  of  r.ur 
medical  coutrfi  iitora  kindly  aay  vihat  ia  the  b 
give  a  boy  nearly  three  )«ar«  old  to  create  an  appetite  ! 
Ilia  food  ia  plentiful  and  varied,  but  like  an  elder  brother, 
lie  baa  loat  hi*  inclination  to  eat  for  about  aix  montha, 
neeeaaitating  one  feeding  him.  or  otherwise,  craving  er 
compelling  t<>  eat.  We  fear  the  defective  nutrition  a  U 
lead,  aa  it  did  in  his  brulher'a  cov  at  the  same  age,  to  fit. 
Vitua'  dance.  Be  haa,  of  ntcesisity.  been  much  indoors, 
but  lately  haa  been  three  lumra  daily  in  the  open  air 
when  weather  permit*,  and  hi*  only  medicine,  tincture  of 
orange  !— J.  8.  M. 

.wsss.)— Boiling  Water  I  want  to  get  a  aupplv 
or  boiling  water  fur  wnaliinj;  ]iurj»»-e«  at  the  leaat  coat  of 
luel.  fan  any  of  our  readers  rooommend  a  good  plan  ! 
I  reouire  about  70  gallon*  to  start  with  in  the  mwtuug. 
and  in  the  course  of  the  day  about  3m  galloiu  more.  A 
friend  of  liimerorceatathe  iJan  1  haie  .ketched.   A  i. 


-^yW 


thnmuith 
"hall  be  Innoeuoua  to  animal  life 
-Ma.. 


of  Plants. 

 tta  oblige  by 

aolvrats  fur  these  that 

an  lnottootxpcnaiie  ! 


iti^.'-FirsprooflriaT-  -Wanted  a  very  cheap 
material  for  g> wnil  jaiiiKssea.  la  phoaphate  of  ammonu 
apj'liiable  to  iinyfhiug  l<ut  wood,  aay  for  mixing  aith 
rnortsj,  Ite.,  and  where  and  how  ia  it  aold  !   >1.\, . 

[tftlTo  Ms  king  Tunlng-Pork.-I'ull  instruc- 
tions tm  this  aupj»s-t  aill  ol»]tge— six.  :  choice  of  ateel, 
rnoxte  m!  woi  k>ng  and  tetn|iering, Viuolisingof  elasticity  of 
prongs,  tuning,  ice.  !— Mac. 

i  •.  i  Telescope  and  Microscope  - Have 
thcac  luatruiucnu  ever  bet  ii  us.  J  in  ojnjunetion  for  ob- 
aerving  the  surface  of  the  moon,  any  by  refleetion  from 
tla?  apssnilum  to  the  micruacope,  or  in  any  other  such 
way  "—Mac. 


T,.  Mi. 


Wktiik*- 

ng 


ahotild  be  much 
iave  t-xfxrinicn^d 
ata,  if  be  would 


t  b,,i>t. 
i  ].  r.iil  !- 


;4SvKi "  Friendly  Societies. 

rin  !•  —  Will  )ou  kindly  anaver  the  full,, wing  V-Ibelanj 
to  a  brnach  ol  the  Manchester  Vnity  Friendly  Soeiety 
wai-h  ««<  nviatered  in  IN»1  Did  the  Friendly  SocicUea 
Art  of  cancel  the  former  regtatraUou,  and  ahould 
it  be  ngist'icd  !-K  J. 

[e;cr;j  ;-Bain  Forecasts 

obliged  toany  forreapondrnt  who  may  bavv 
with  the  apei  trw-vpe  for  rain  forecaata, 
publish  the  result. -N.  I'r.sa./si. 

[♦..•^4,',-Boller.— What  number  and 
1  stationary;  would  be  rcuuiicd  to  produce 
weight  of  atsiam  at  ixilb.  prvaaure  F-A. 

[tfKtri  Saw  Hammering,  Oas  ■  ntii  \  aja* 
me  a  bint  <*r  two  on  a;iw  hamnienng.  or  tell  mo  wl,»ther 
there  it  a  book  on  the  aime  t  I  don't  know  ahether  It 
hs-  bss-n  anjaercil  in  the  replies,  as  I  gave  up  taking 
the-ln  tor  a  f(»  year*,  and  miaaed  tlie  bosk  number*.  I 
Isave  ItammerHl  four,  and  three  of  them  work  very  well  ; 
but  the  tour'.h  I  can't  get  straight.  It  is  a  Little  to, 
.1,1.  in  the  teutre,  and  atrttight  one  way  ;  and  alien  1 
put  tbr  atraigbt  r.lge  crosavf uy  t  It  la  hollow  :  and  when  I 
fftrt  tlie  latUr  straight  the  Brat  way  ia  hollow  about  .in.— 

A  Save  efca. 

;4W7<;  ;  -  Mould :ng  Ring*. -Will  any  of  our  kind 
ftiends  give  ine  a  little:  information  about  moulding  ring*, 
and  how  to  uvuke  the  mould  '—A  Vol's,.  M><  iiaair. 


[tSOS7  ;- Electro-Plating. -Row  ran  I  tell  when 
y  aflver-bath  raiuirea  the  aeTdiuoo  of  fmsh  rvanide,  aa 
I  auppeaav  it  does  from  time  to  time,  sad,  ahould  the 


T  K 


■71 0-What  8haU  We  Eat  and  Drink  ?- 
Allmx  ri  say*  :  ••  Allow  me  v>  feeei  aja  iixio  and  I 


greatest  fav.mr,  ami  one  for  ahieh  1  wul  be  grateful 
while  I  Live,  sad,  1  doubt  not,  ao  will  many  other  rates 
of  the  "  K.  31.,"  aa  I  am  dull  and  atupal.al.iut  half,  and 


ao  will 
atu 

thud,  of  my  time  t— 


ailing,  mure  or  leaa,  about  one 
W^K. 

[4icS7a  ]— Boiler.  — I  have  a  small  oscillating  engine, 
cylinder  tin.  bore,  and  about  Sin.  *trok>\  Will  you  pleaae 
aril  me  what  sije  boiler  it  will  re,)iure  to  dnve'it,  and 
whether  one  made  of  block  tin  would  be  strong  enough  ! 
Copper  ones  are  so  expensive.  I  should  alao  Like  to  have 
i  arrangement  to  keep  the  boiler  conatanjly  auppli.-d ,  *o 
at  I  nughtleav.  it  working  for  a  lenjjthrjiqw 


»ilv«r  ever  resjuire  strengthening,  ifagoudpure  anoilebe, 
al  ways  uaed  I  Baa  any  cone-apuadent  ever  succeeded  la 
depoaiting  a  bright  silver  surface,  by  adding,  aa  8.  I*. 


Thompson  aavs, 


the  furnace  continued  in  the  Sue  K  Thia  would  be  made 
of  tin.  WTought-iron,  C  C  ia  the  Isiiler  surrounding  the 
furnace  and  due.  and  made  of  (in  galvaniaol  iron.  D  la 
a  supply  ciateni  fed  viith  a  ball-tap.  an  a*  to  kevp  the 
boiler  continually  lull  E  and  lime  plpea  communicat- 
ing with  a  act, nd  cistern  on  same  level,  from  which  the 
water  would  lie  draw  a  as  mjuired.  the  water  circulating 
cunstantly  beta-'n  the  boiler  and  ciatorn.  The  furtuu-e 
A  would  have  a  doof  and  an  arTuniri  ment  by  which  the 
supply  ol  air  cuutii  lv  totally  rtit  off.  The  coke  would  be 
supplied  through  a  tloor  in  Uienue  at  ¥.  and  the  furnace 
and  flue,  A  ana  It,  would  generally  be  kept  full  of  coke. 
When  the  water  ia  not  wanted  immediately  in  a  boiling 
state,  the  draught  is  to  be  shot  oil ,  by  cutting  off  the 
supply  of  air  from  the  bottom  of  the  furnace,  and  the 
cose  allowed  to  cool  down.  When  the  water  ia  wanted 
to  be  again  bn>ugl:t  up  to  buiiing-raiint,  the  draught  is  to 
be  renewed,  and  if  needful,  an  artificial  draught  can  be 
introduced  from  a  fan.  to  blow  np  the  lire  uutckly.  The 
affair  ia  required  to  stand  on  a  board  floor  iu  aa  upper 
story.  I  ahall  be  very  much  obliged  for  aay  auggestiuns 
>•  to  the eonatru,  lion  of  the  apparatus,  or  a*  to  prevent- 
ing iny  risk  of  tin  — T.  B.  C. 

[4K»4.  !-PhotO  Lens.  -Some  time  ago  a  correspond- 
ent, in  answer  to  a  uutvtion  in  the  '•  E.  M  ."  aaid  that  a 
doublet  for  landscape  uhotogniphy  might  be  made  in  a 
portrait  lens,  by  Using  •  ut  the  hack  combination 
altogether,  and  ir.w  rtiag  in  it*  place  a  plano-convex  lens, 
similar  to  the  front  teas,  each  lens  having  Its  convex  aide 
away  from  the  otbrr.  Can  aume  reader  aay  bow  such  a 
combination  woul  1  answer,  whether  it  would  be  made 
rapid  sad  give  a  sharper  picture  than  by  using  the  front 
plano-convex  leas  alone,  and  in  what  way  such  a  Co  in- 
timation would  differ  from  a  rapid  ■} minetrtosl  Lens! 
What  is  the  uauul  price  to  give  for  the  front  plano- 
convex (thick  diameter;  of  a  portrait  Lens  !  And  what  ia 
the  largeat-aire  pUte  a  combination  of  two  such  lenaes 
would  coiXT,  using  a  Jin  stop  t  Any  (nforaiatign  on 
this  subject  will  be  valued  by— T.  W. 

[4KOO.)  Combustion. -If  I  rightly  ctrnipreheiid 
tho  prindplea  of  uV  various  "  regenenetive  "  gas- burner*, 
botii  go*  and  air  are  atnmgly  heateel  before  avmbuation 


nth  giia 

Is  Oil*  not  oppowl  to  the  received  axiom,  that,  to  obtain 
the  beat  results  from  ga*.  the  supply  should  be  kept  aa 
cool  as  possible,  an.!  the  flame  only  be  made  as  hot  as  can 


he  t  Again,  ia  the  whiteness  of  flame  always  a  test  of  its 
temperature  t  Do  not  other  causes  modify  thia  colour  I— 
Xvto. 

(isase.)— Voss  Induction  Machine.— Baa  any 

brother-reader  aneeeeded  ia  showing,  with  thia  apparatus, 
any  of  the  ordinary  phenomena  of  attraction,  repulsion, 
and  the  reaction  of  points,  aad  if  ao.  how  !  1  have 
practically  fail.-!  with  ail  these,  and  with  regard  to  the 
spark  itself,  thia  seems  to  be  different  from  Use  spark  of 
a  f  notional  machine,  in  that  I  ran  discover  no  heat  in  it ; 
It  will  not  inflame  even  spirit.  As  to  the  state  of  the 
atmosphere,  Vcw'.  machine  appears  to  be  peculiarly 
liable  to  the  eff.vta  of  moiature.-St  ro. 


a  minute  quantity  of  carbon 
di-eulphidc  to  the  solution  "  f  I  presume  that  the  Bcratcb- 
hrush  would  be  still  seceisary,  to  insure  durability.— 
Xvto. 

(4a»».]-Eloctric  Bell.-  Hew  ran  I  reduce  the 
loud  noise  occasioned  by  the  vibrations  of  the  armature 
between  the  magnet  sot!  contact  screw  t  And  alao  how 
to  adjust  the  hammer  so  as  to  strike  the  bell  harder ! 
Any  hints  will  oblige — Aasrsua  Ellhik  i.o. 

i:';«-'  -Grinding  Cutlery,  Ac— Will  some 
correspondent  be  kind  enough  to  give  mo  a  few  hints 
bow  to  do  this  f  I  bow  send  si]  the  articles  brought 
to  my  shop  out  to  be  done,  but  ahould  like  to  be  able  to 
do  taem  at  borne,  and  ahould  be  glad  to  know  bow 
many  atones ,  polishing  wheal*,  etc. ,  Ishould requite,  and 
their  sixes,  ana  probable  cost,  and  also  of  s  few  hints  how 
to  fix  and  uae  Uvrmf  I  may  mention  the  articles  I  have 
to  grind  range  from  a  carving-  to  a  pocket-knife,  includ- 
ing raxors  and  scissors.— laoxaosusa. 

[4939U.]- Automatic  Cut -off  Motion. -Will  F. 
\\  alker,  or  any  other  engineering  friend,  any  which  lathe 
beat  ;for  an  engine  of  quick  reversals,  and  a  load  of  AO 
hocac  nowir  Instantly  put  on  and  aa  quickly  took  off  I  a 
throttle  valve  ur  an  automatic  link  allocked  to  the  back 
slide  cut-off  valve,  which  would  be  direcllv  controlled  by 
the  governor.'  Alao.  I  ahould  like  to  know  if  the 
automatic  cut-off  motion  arts  well  with  a  very  changeable 
load  aa  above  f  If  preference  ia  gi  ven  to  the  throttle  valve, 
please  give  aiie  of  bottom  aad  top  valves  for  s  plstot 
sptsd  of  Muft.  per 
—J-  Mooxxlu 

««ll  1-Alloy  for  Steam-Cocks.  W,i:  ■ 
who  lias  the  experienev,  piiase  giee  lawt  mixture  for 
stcanwocka  and  valves,  aa  1  find  the  steam  soon  cuts 
through  sun-,,-  steam  lit  ting  a.  while  others  stand  all  right 
No  doubt,  there  is  special  alloy  for  thi*  purpose,  the  result 
of  experience  t— B.  Knar. 

14*392.  J—  Mill-Stones  -  Will  any  reader  of  this 
paper  inform  me  the  revolutiouaper  minute  of  ao  ordinary 
Hour-mill  atones  t-Tt-xnws- 

[4BW3 ,]-  Boi-dlng  Press. -I  wish  to  make  s  pre** 
for  s  copper-shop,  to  bend  pipes  up  to  lxin.  diameU  r.  I 
have  one,  but  it  la  on  the  old  acrew  principle.  I  want 
thia  one  to  be  worked  by  hydraulic  and  by  band.  Also 
to  work  vertical,  not  having  room  to  work  horirontal. 
Will  any  ol  your  correspoiidruta  oblige  by  s  sketch  !— 
T.  CLaiias. 

—I  shall  be  glad  if  Ur. 
IB  the  case  of  a  person 
of  a  new  house  at  Xma*  .  IfeWi, 
was  not  even  completed  before  November),  be 
taa  be  legally  called  upon  in  January  1883,  to  pay  aix 
moallia'  poor  rates,  4c..  for  the  full  half-year,  emding 
March  I  haa,  leas  tim  e  vreeka  lietweca  December  Sth.  the 
dsy  when  the  rate  was  actually  made,  sad  X 
•  fust  occupied 


band,  s 
month*' 


J.A.lj. 

ftsOBo.]  To  Mr.  Lancaster.  I  have  a  I 
H  armature.  Tin.  by  Ittn.,  which  1  want  to  tit  up  into  a 
small  dynamo.  Will  you  please  to  tell  me  what  nijte  of 
wire  the  fletd-magneta,  also  the  armature,  abould  be 
wound  with,  also  what  aix*  the  tU  ld-niagneia  ahould  be  t 
- W,  Fanaxn, 

[4H3Se> ;   Regulating  Atmospheric  Rurnem. 

—How  can  1  so  regulate  an  atmospheric  bunwr  that  the 
flouie  shall  be  blue,  sad  at  the  same  time  use  the  full 
pressure  of  gas,  without  funning  soot !  The  burner  la  to 
heat  a  copper  heating  boiler,  and  I  And  the  «mell  Is  un- 
bearable, 1  have  a  chimney  ending  in  s  funnel  to  eaten 
the  fume*.  I  tried  it  with  the  chimney  connected,  but  the 
dowu-clraught  put  the  gasout.-Paari.ixxu. 

[48097,]- Induction  ColL-To  "Ma.  LaJftUfffMb" 
—I  propose  constructing  a  coil  on  Ferguson  a  } 
dimenaioas  aa  follows  :-Core  tan.  long,  im.  diam 
No.  tl  iron  wire.  IMmary  ;  Two  layers  ol  So  IS  i 
covered  Secondary  :  alb.  of  3*  rilk-envered.  The 
primary  and  asxoodary  to  be  Insulated  by  an  ebonite 
tube  lln  thick,  sad  Ihe  dividing  disc  ia  the  secemdary  to 
be  Jin.  thick.  Can  the  above  quaatitiea  be  improved  oaj 
-and  what  win  be  the  respective  weights  of  the  "  core 
and   "primary"!    Any  remarks  kindly  accepted.— 

CaXUO.v  :  i  .1  ft . 

; 49388. :-Is»nt«rn  Slide.  -I  bo  gUd  If  Mr. 
Ijsncaator  or  some  otlier  gentleman  will  give  me  the  ml  or- 
ruatiun  I  need.  Some  years  ago,  laivsnrj'  pretty  cx|«n- 
ment  illuacraUng  nersiatency  of  visioa.  A  disc  or  uiaca, 
perforated,  were  thrown  on  the  sheet,  and  by  some  m,  ,Uon 
the  doU  of  Light  were  thrown  into  Lines  of  light  ol  moat 


. utrnate  and  beautiful  pattern,  straight  I 
It  waa  a  beautiful  experiment,  and  I  am  anxious  to  re- 
produce it  or  something  of  the  same  kind  in  s  torture. 
What  I  want  to  know  ia  numteer  of  discs  employed, 
positions  of  holes,  and  what  motions  will  produce  the 
various  patterns  !  Of  eoura-,  if  a  desc  were  revolved  on 
its  axis  holes  arranged  in  regular  lines  would  be  changed 
into  concentric  circles.  If  moved  up  or  down,  or  to 
ri.htand  left,  there  would  be  Lines  of  light,  but  how 
'  hose  gcofmitricul  and  convoluted  patterns  wore  produced 
is  a  myitrry  I  fain  would  solve.  I  should  be  grateful  for 
any  experiment  which  could  be  performed  with  a  lantern 
illustrative  of  "  the  eye  aa  an  optical  instrunieut  I 
have  on  doubt  some  of  our  r 
which  would  be  interesting 
one  or  mure  oblige — Aviiutv. 

[4S3W  ]  -^team-Engine.- Is  an  e 
lln.  stroke  equal  to  or  superior  t 
power  sad  lltn.  stroke  !  Will  ... 
aay.  ««>Ib.  to  square  Inch,  do  rnore  work  in  a 
narrow  pis  on  box  or  in  on*  of  equal  cubical  i» 
but  ol  greater  diameter,  containing  a  lwaton  of  . 
srea  for  steam  to  act  on,  but  with  a  shorter  .truke  '.- 
Pisrox. 

[«1HOO.]-To 
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J  aa  will  *«  tlie  other 


teadtn  kitt llv  1tLl  t-p  beat  »ny  of  making  nlate-RUiw 
bath, »l>out  tKin.  miuuvf  I*  there  any  way  «f  fiuinv  the 
«*ffr*  of  Uic  kIium  i^atea  at  the  re-pmed  angle  anthout 
ppo4lin*r  the  i-liitt*  farUtfr  tlian  $iu,  or  w  up.  or  mutt  I 
Lave  It  nuule  f«»r  rut  by  a  plnaa-l  SWeT  f  TT>e  plate*  I 
want  to  Dae  arv  I*in.  Wjtuire  and  *.in.  ttmk.  1  want  to 
pat  the  five  togrthcT  (water tigJitJ  *ou  to  make  a  bath  .* 
-  It.  M. 

r  i  n  exaffonif..— Thi*  (rtirne  i*  wurwwhat 
kilniUur  to  cheaa,  but  |,Uyetl  on  a  liuanl  wiUiwix  hidta.  t!i* 
aquarea  being  all  hexn^nal.  It  haji  dm  piece  le?v>  in  uuu-Ut 
than  cbe**,  an-l  ''oiw-t^  of  <»k>  prnr-nii  >r  King',  four 
cavalry  (or  knurhtaj,  two  amilerr (or CMtlea\  and  eight 
Infantry  Jor  I'awnaJ.  It  waa  brought  uut  >-y  Jtuiutvi 
and  800,  with  mica.  Now  aa  there  air  certain  rules,  or 
point*  in  the  rulrwwnnting  to  make  the  garrv*'  thmughly 
*n>oyaht<-.I  -hatl  bo  glad  t4>  know  if  any  rW.vf  cun  aaaiat 
toe  in  the  fuUu*iiur-  Mnara.  Ja-.m'ti  otiUMt,  and  tliey 
aay,  thry  reeei*ctl  tlie  game  from  theinrenlor,  who  resfcle* 
in  NflwZcaJond.  What  I  want  to  know  ia  ;  (1..  If  tbe 
word  amy  m  thrdirf<tionii  aa  to  how  the  pioeea  are  to  be 
moved,  meani  that  they  can  be  moved  forward,  buek* 
%vhj  da  or  forwards  (right  or  left',  on  to  the  proper  wjuare 
ailottcd  to  riuh  n  pa  rate  piece ;  if  *o,  can  th«  pjecca  uf  the 
enemy  be  tuUrn  in  tho  naekwait" 
inovva  \  (2  ;  What  dtM  Um  »nhj  ('.i(<tj.'ib,  rei 
in  the  move  of  tlie  Artillery,  in  ran  "  la  it  that  t 
cun  be  inaili  in  any  direetmn-,  to  lung  aa  the  hrxagviw 
run  on  aide  by  tule.  like  the  •quart*  in  fV«,  awl  nut 
orer  the  corn'  r*  in  any  way,  hkr  th>-  aeeoiid  n'j«;ireof  the 
Knight 'a  move  in  chew  *.— i.e.  It  must  move  rn  any  direc- 
tion through  the  nix  li'iopan*  that  ntrrounil  anyhexiuron 
«aae  on  the  hoard,  to  >vny  diatiinre  .1 ,)  The  centre 
hexagon  being  the  mlnnbig  p«<ltit,  it  I*  <>f  a  ditfeient 
colour  to  the  other*.  Can  a  black  Artillery  piece,  in 
eommandimr  that  point,  prevent  the  white  p-nenil  from 
winning !-  i.e. ,  Would  the  general  be  m  check  if  plarcil 
there!  Agrvin.ran*  HUck  Infantry  !>•  in  a  herAgoi. 
adjoining  the  winning  one.  and  thereby  (invent  the 
game  betng  won  T  It  muat  be  borne  in  mind  that  no  in- 
at  ructions  arc  given  aa  to  the  power  of  the  Infantry  or 
Artillery  to  r)mt«  into  tbf>  orntre  hexagon  ;  ao  it  ia  deair- 
abl*  that  wm*  iJ»  ftmr*  rule  ohould  be  laid  down  to  guinlc 
All  nho  may  have  the  gume  by  them.    Ihaa  any  game 

by-  A  l'ran.txim  Ox«, 

[04«:-Biuty  Nickel •  Plated  Tricycle'.- 
WW  is  the  >wr4t  way  of  removing  rust  f  rom  a  Mc-kel- 

ujuop  buiuc  '  -T»vu. 

(tiVKtt.]  Legal.  To  M«.  \TrTB«»nr  1 1>.  - 1  mm 
taniviDK  »xcimur  uuiler  tbv  will  of  a  rcUti>f.  anJ  liavu 
an  adcoitiiiitralkiu  suit  bruuubliMfniMt  u.  I  Ukr  nulbinir 
wIl.i.  >■  r  unJir  Uu'  will,  .u..i  h»tv  «liT.ul)r  bvvn  pa: 
to  much  bvaUl  nod  <'xpt  n»r.  and  ion  tobl  may  Ik  callc.l 
to  pay  tl.f  i'oala  ui  ttc  «iit,»Ufb  ir.ni!d  cntin.ly 
l  i>  V*  ui*  il<  mv.  1  want  to  know  If  you  wttl  km  lh  lntonu 
nir.  wW'llit-T  1  mn  [»«-urc  to  iny  wife  what  little  prmcTty 
1  have  {ct.'t*«if<tinjf  ul  prminal  anil  unn*«Hi«'n J  drbta) 
by  de«*d  of  ^ritt,  «>r  othrrwiac-,  ao  that  ^.c  tauy  have  it  lli 
<»>-'  of  *ii)UJn£  aruiUK  to  uiu !— Exoa. 

[i&4M  ]  -  Barley  -Snfar.— Would  «ome  ntMUeal 
ptrwn  obliirv  tu«  with  a  mifie  fur  the  abuix- ;  I  nijuin: 
it  for  fwdui^  brca  I  1  havr  liuJ  to  tnakc  it  my«'li.  but  it 
alwarnpnmuliit. KorirTatalloanoncuoluur.  1  w  A  Iko  U*t 
UmfHiiiaar.  ad.lmif  «  llrtlx  »lu>«ur.  C'ttutn  of  tartar 
U*D  iwouilt-i  udr»l- would  it  Ul  of  any  ujc  !  Aim,  would 
it  injure  the  U««  !  1  nuffrr  thi-  aaroc  diifirulty  wbm 
f.x^ing  with  »Tnir  rranpaw-d  of  »in;*r  and  water;  it  will 
•..uiiitimr'  k.»[i  a  few  diya,  and  tbtu  crj'tiiluae.-F. 
rit.iac  u,  £|i?oui.  * 

UMii  '-Thickness  of  Cylinder.— 'What  .hnuld 
be  the  tbii  kiii-M  of  u  wniugb'.-mtn  rylin>l>  r  t*>  wift  Jy 
wi'lutand  rui  internal  prcwirp  of  Sonlb.  to  ~|Unr>'  Ini  li. 

•    by  lft.  !   At*.  tl.|.  knt-«i  to  with,Una 
lb.  and  l.COt'lb.  I-O.  Burril. 

-I.  it  poatibte  ^o 

. .  ob-«rvui.-  the  Btuoku 
a  cbtmnty  1  Kroin  what  Mr.  Charlca  A, 
Htemiouu  f*ya  m  .Vnrurr,  it  aprx/nra  tbia  pjin  U*  done; 
but  uu  explanation  of  the  mcthoct  w  |riv<:u. — Vi,  Viva. 

[*!"4TO  .-TenBion  of  Planfforte  Strings- 
uud  Wooden-Framo  Pianos.  I 


I4£.i«i.]   Velocity  of  Wind. 

rnlulau  the  v.  U«ity  of  the  wind  by  c 


Iron-Frame 

ebould  like  autue  correapondmU  to 
mg  :-Tbe  Un.n.n  on  the  .tring.  of  a 
h  gnaior  than  oti  a 
■  tbiory  will  be  mu! 


tb,  :  ,Uow- 
iron 

with  a  wooden 


frame.  Tl...  tb.ory  will  t>e  readily  admitted  to  U  prae- 
tiaUiy  fount.  S^v,  aa  the  tenvion  on  Uie  ntnnga  of  un 
irun-fraraed  piuno  in  ureatrr  1lu»n  Unit  of  one  with  a 


i  frame.  i«  it  to  t  e  mn-"""!  ttiat  the  wuew  <wn  be 
drawn  tighter  in  Use  fortaer  one  before  the  atruura  will 
bmik  f  lis  a  Woodec  -triune  piano,  bow  ia  it  that  it  w  dt 
not  riflist  ilie  none  Unsien  aa  that  of  oiw  witli  an  iron 
frame  T  The  iron  fmnie  ia  itnilonbtedly  of  urreat  rapport 
to  the  U-naion  of  Uie  »trin^  ;  but.  in  either  eaae,  tlie 
atf will  oiily  l-ar  a  certain  nuiiin  before  tliey  will 
brt-ak.  The  qne»*.icm  i«.  In  what  part  of  tbe  wuotbji 
fninie  in  the  dViSeirtwy  ?-  G.  Fivaa,  bwanaeu. 

[J!<K>*  ]  Cylinders.— I  have  two  cylindrr»  nin.bnre 
for  Jiu.  •.truke.  Wbut  amount  of  h  p.  would  t)ie>  gwt 
With  Kllb.  ul  prraaure.  and  what  would  the  aim'  of  aaunjle 
cylinder  be  to  pr  «lucr  mine  amount  I   TtLioa  ii mar. 

[«Hf!>  ]  Froude  on  Resistance  of  Fluids.— 

To  "  Sllti  w  iin.mt."— Can  you  tell  me  any  way  in  whlelt  1 
may  lind  out  the  amount  of  h.p  that  would  be  re*fuired 
touriveanyl^-dy  .tibmergeitttt  such  adepUiaa  to  produce  no 
aurfaee  di*t lu  Isitlee,  at.  aay.  Are  miles  per  hoar,  and  if  by 
multiplying  ibe  h  p.  would  the  apeed  be  iivTraard  »; 
KUU*  rate  !  Alao  pleaae  aay  what  Uie  per-centage  of  lusa 
of  .peed  would  be  by  g>,inx  to  irtvater  depth,  or  riain*  to 


j  -Eynpieco  for  Oreirorian  Reflector.— 

I  bare  an  ey.  piece  from  which  two  of  the  lina  k  are  lo»t, 
having  oiily  one  -  vl/:,  ,  a  double-conrex  one,  in  the  tube. 
Woula  any  •  orre«poudent  kindly  ad  viae  me  what  lenaea, 
Vltb  focu»,  1  must  provule  to  eejuipleU' ll  T  The  tube  ia 
«in.  long,  and  l£in.  diam  ;  I  7-it;m.  from  amall  eye- 
atop  ton  rew  for  middle  lenaea  (the  loat  oni»>.  and  Irtin. 
fre.m  that  to  f  re>iit  one  I  the  double-eonYex).  The  i 
are  aoiu  apart  in  the  tube.— A.  J.  W. 

l4WU.]-PortraU 


Reckoner.- Can  any  one 

!> 


notice  an  opacity  in  my  ]«n*.  which.  1  suppoee,  ariaea 

from  the  cement  that  juina  the  jjUncw  hnvuig  prriahed. 
If  tiiia  ia  ao,  how  ean  I  take  Uie  plane  apart,  poliah.  and 
put  them  together  again  ;— 1>  ik:.i.i>ii»t  A»*  rr.v«. 

fiWIi.]— Lump  on  Knee.— If  any  reader  could 
help  me  in  the  following  oaae,  1  should  be  Ttry  thankful 
f<ir  any  aaabitanee  :  — Hy  mother,  who  ia  f3  Trura  of  atfe, 
noticed  a  litUe  pimple  about  the  auu<  of  lulf  a  pes  m, 
her  knee,  ju*t  below  th*.  kne«.-eap.  Thia  waa  about  U>  year, 
ii/o.  Hhe  did  not  feel  any  fAiu  or  think  any  tiling  of  it  then  ; 
but  about  au  year*,  ago  it  bad  got  larger,  and  pained  her 
a  litUe.  So  ahe  went  to  tbe  doctor  :  he  mid  he  eoiiUi  do 
notliing  to  it,  and  llnl-bcl  ..If  ty  n)  in(t  tliat  i*.  would  get 
liitvr.  and  the  pain  would  t«r<jnie  uube  arable,  which.  I 
am  ».  irry  to  any,  in  now  the  ea«e.  I  ennnmt  think  myv~H 
but  what  it  can  be  cup-J,  and  if  any  under  cun  help  ii.tr. 
lam  auitc  wdlintr  to  p<iy  them  -f.  DATiaa 

;«UI3.;-Timber.-  Can  anyone  tell  a  circular  aawrer 
wbi.  h  ia  tie  l«t  pin.  r  to  go  abroad  t  I  liave  had  li 
yean.'  experience  in  the  timber  line,  and  have  hiidchnrge 
of  Mwmill  for  »  muut  .  r  of  y««»,  and  a  good  kuowbd(,i- 
of  inaehlnery.  Any  mfurmution  regarding  Uie  above 
wilt  oblige—  ti.  ineailAX. 

.'«!U14.3  To  Dr.  Edmunds. -In  conaenuenee  of  an 
accident,  I  have  for  a  lor.jr  time  bt^n  unable  to  take 
excruAC,  and  although  1  live  very  plainly  and  take  no 
Mij.r*  r»  and  no  stimulant  of  any  kind,  except  about  half 
a  glaatof  gora!  old  whisky  about  time?  or  four  tutu*  a 
we*  k,  tbcre*  U  u  tendtiie-y  to  the  fonnaUon  of  gouty 
matter  :  the  blood  get*  j....i.*jned  nilh  it.  and  the  eon- 
*c.]uencc  ia  that  I  often  suffer  fnim  dreadfully  low 
•  pirita,  dipre»«..n  und  <!e-T""idcney  Could  you  kindly 
►nglfest  a  retnedy  niite.d  to  my  fseulUr  circumstances  ! 
Any  suggeation  you  may  have  Uie  guodneaa  to  make  aa  to 
food,  I  will  also  1*  grat<  ful  for.  I  have  been  raeom- 
mrnd'd  b3  use  lenums  :  but  they  cause  aridity  in  the 
»tom»:h.  lVrbapa  you  woidd  kindly  aay  what  la  the  beet 
way  to  use  Ui«m  to  prevent  such  aa  affect.  Thia  would 
be  useful  to 

[»IIS.]  New  _ 
iiifonn  tiic  wheth.T  any  n*>w  kifnl  of  ready  reekimerof 
weekly  wages  has  l»en  brought  under  public  noti.e  sinw 
the  year  Is*!,  and  il  so,  whether  any  hare  b«vn  patented 
or  provisionally  proUv-ted,  or  could  any  one  inform  roe 
how  to  find  out  the  aan-.c  '  II. 

fiWld  ]—  Harness.—  Wffl  any  of  our  riwfhanic 
readers  oblure  writer  by  giving  lengths  of  doublet  wt  of 
harness  on  hurt  style  .'   A.  J. 

HMlM— Patent  Knotting. -<~«n  any  of  our 
re ider*  tell  uie  how  lu  lli>i*e  iJa;  is  called  patent  knot- 
ting !-Pn  no. 

[tSMI"  ]—  Growth  -At  whit  age  doc*  a  man  stop 
growing,  and  what  la  ilm*.  cvudueivv  to  promote  the 
sunie  ! — Noasx. 

[4s*ll!i '  Tank.  Can  any  of  our  readers  explain  :  A 
tank  ISft.  •  Ifft  :>ft.  deep,  full  of  sewage  with  two 
plunge  puinrw  in  It  .'  at  tine  «  when  the  pumpa  are  goin«r 
the  sewage  Bows  backward*  nud  forwards  f  At  tube*  it 
will  continue  for  a  half-hour,  at  other  tinuaafewminutes. 
I«  it  when  the  pumps  an-  in  bad  ord.r  or  ui  good 
order,  or  suuiethiiur  got  into  valves  r—  L.  C.  W. 

[iixan.;—  Poaitive  Element.  Ac.  Will  Vlr  Lan- 
caster, gigma,"  or  Dthcr  practi.  al  reader  of  thC'K.M.," 
kindly  reply  to  the  following  !  ,  1 1  What  u  Uie  c ItYe*  of 
the  line  element  of  a  battery,  m  the  form  of  u  cylinder, 
in  the  centre  of  which  is  pl.ued  il  por-jius  cell,  and  would 
this  form  give  greuter  power,  and  be  more  constant  than 
t'.e  orilinary  armngi  rio  nt  of  rine  rtxl  and  porou*  .vll,  as 
with  the  Leeianch'''  battery  '  CI'  What  di^anoc  should 
tbe  cylinder  or  rod  of  ruic  -tand  fioui  the  porous  cell,  b* 
obbiin  Uie  beat  result  !  ;.3'  Should  the  mixture  of  man- 
gunes>' and  oirbon  t»e  packed  in  tbe  poious  ixll,  louK-ly 
or  firmly  .'—No  Star. 

!IM2I.]—  Portland  Cement —'"an  any  one  give 
information  aa  to  n'^enufaeture  of  this  artitkial  ft  mint  1 
Is  it  necessary  that  the  clay  employed  sh.nild  evintain 
pi>ta*h  f  Are  there  uny  giHid  works  published  on  the 
subject  in  English  or  French  '  Any  information  will 
oblige — Wai.Txa  DaaJuHUp  Trinidad,  Colo. 

;tW12 '  Pleuro-Pneumonia.  Can  any  of  your 
leaders  kindly  furnish  Lie  with  u  n-medyforiJi  uio-pne-u- 
monia  amougxt  honied  <attl.'.  or  give  me  any  informa- 
tion relative  to  Uie  disease—  it*  cause,  cure,  and  pttvui- 
tion  !— F.  A.  MriM.l Mir.  i,  t  ape  Colony. 

[i9i93.]— Ventilation.— There  are  two  airwnvs.  the 
first  hft.  sx|uare,  and  the  other  loft.  .-  4ft,,  and  1  want 
the  same  quantity  of  air  to  pass  in  each  airway.  The 
wiitrr-ffauge  stands  at  '/in.  in  the  first  airway.  What 
mil  il  indicate  in  the  secv>nd  case  I — Noa  Valco. 

(4&42I.]— Broken  American  Watco.— I  have  one 
of  the  cheap  American  watc  hes  which  are  now  being  sold, 
and  in  winding  it  up  one  night  tho  innin  spring  slipped 
otf  the  litUe  plnhcud-llke  which  holds  It  on  Uie  spindle 
Can  you  tell  me  how  to  fasten  it  on  again  '  Must  I  bend 
the  end  of  spring  more  over,  or  drill  out  pin  and  put  new 
one  In  1  Will  yon  also  please  say  how  I  am  to  take  works 
out  or  ease  to  put  on  long  baud.  v»L;.  h  has  Bo 
the  glass  front  will  not  open.—  An  nu  t  Wat 


ire «  WATCllSAXSe, 

4i»iiS    Battery    for    Electric    Light.  Mr. 

Henry  E.  Ilawktus  or  otJ.- 1  rsnl.r  or  the  ••  £.  IL"  wiU 
greatly  oblige  by  the  following  inforauitiem  respecting 
the  "  New  Form  of  Cheap  lialterv* "  deaeribed  in  Uie 
••  E.  M."of  Annl  ri.  lfV«:-(l)  What  sue  porous  cell 
should  be  used  t  a;  Iroportioos  of  iron  boring*  and 
manganese,  und  should  Uie  latter  be  the  powdered  or 
■•  needle  "  f  («1  Kiie  Hwan  Ump  referred  to  in  partt- 
eulain  given  !—  No  N  »«r. 

Iiliian.'.-Wimshurst's  Influence 
To  Ma.  Laxi-asi  aa.— A  friend  ol  mme  is  making  one  of 
Uieae  machines,  aa  deaeribed  in  No.  112!*,  and  would  be 
glad  to  have  a  little  further  Information,  if  yon  will 

•  ndlj  ul  llgi  11  w  !..  ol  taui  .  cm.  :  sin  foi  the  braes 
sectors  T  Will  marine  glue  do  to  fasten  Utem  on,  and 
what  is  the  best  transparent  Tarnish  to  coat  the  plates, 
lieforc  putting  on  Use  braae  seetora  !   What  thickness 

•  I  mid  the  I  t,.--  rodi  currj'ing  tlv  brushee  be,  and  of 
what  and  how  are  thi-  brualiew  made  '  Working  in  metal 
is  no  difficulty  to  him,  and  he  has  plenty  of  material  and 

vrXwcnlldo^ 


e  Machine. - 

ia  making  une  < 
»,  and  would  I 


If  Urn 


ful  if  made  after  the 
Machine,"  described  on  p  IM.  No,  »|T,  with  twehr  pair 
of  dis.  s,  rai  h  pruvidixi  similar  to  the  one  deserfbed  in 
No  i"«i    Hoiuc  the  discs  jvoodeiibosa 

— L'oim  ■«.  '   

;»iiti7  ]  -  Lea-al.  -Will  >lr.  Wetherfleld  kimUya/lviw- 
in  following  ease  T— Three?  yeans  iuto  I  biok  at  a  yearly 
rental,  and  09  yean  lease,  half  of  a  Cel  l,  being  a  bank- 
si  de,  to  work  out  the  clay.  Having  worked  at  the  f  out  of 
the  hill  first,  Uu-  hank  is  sliding  down,  and  in  danger  ut 
lireaking  Uie  land  above,  lieyond  :ny  boun.lary  niilinirs. 
I  have  offen  d  either  to  rent,  pay  rojalry.  or  come  U>  any 
other  reasonable  agreement  about  it;  but  my  landlord 
will  do  nothing.  When  his  part  of  held  breaks  and 
moves  downwards,  what  kind  of  damages  can  he  el  sir, 
trom  me  '— t'LAV-Woaar*. 

,r4Si425  :  -To  Dr.  Edmunds.— What  U  the  best  ap- 
pumtlju  for  IWuiis  iiallnariii  .'  I  do  not  handle  cold 
metal,  and  cannot  account  for  the  atbick,  my  slau  being 
usually  vi  ry  soft,   tttiwuid  I  take  acids  or  aikabea  '.  Aa< 

tt  — Pi  I  Tali 

>  (49429  — Archimodonn  8crew-Pump  —  I  saw  j 

few  d.iys  back  a  model  Archimedean  screw-pump,  the 
screw  In  ing  placet  at  an  incline  of  one  in  three'.  I: 
sccme-i  to  throw  a  considerable  uuanUty  of  water  with 
tbe  ex;»  nditurc  of  very  little  power,  tan  you  tell  me  11 
such  pumps  are  in  use,  if  Utcy  answer  well,  ian  V- 
enanb  d  on  as  certain  to  work  ibvy  and  ni^ht  ov«r  a  con- 
siderable jn-riol  without  much  rvfmlr  or  atbtitkan  t  Are. 
they  suitable  to  tbrnw  a  considerable  ouanUty  of  water 
up  a  riee  of  .*i  or  lift.,  and  ut  about  what  force  are  Uiey 
most  erncientr  <K|.  Who  Vai-crs  Yora  Anucr. 

-  Water  Enfrine  -WO]  some  one  be  kind 
enriagh  to  '.ell  ute  whether  a  »team-n  lin-ler  could  be 
made  to  «urk  by  Uie  pre-uure  of  a  good  head  ofsit.r, 
which  is  aVAilable  !  In  wliat  manner  should  the  piston 
be  packed  !  Any  details  !lf  U,e  above  is  f,-.oul^.|  would 
be  thankfully  icceiitd.  Would  aa  ua  " 
valve  c) Under  do  equally  :-A.  Hias. 

f«6M3l .    Hi«h-Prc»surt>  Heating-  Apparatus. 

-I  haw  got  one  of  the  above-named  iipiavrAiuA  fitted  u; 
in  an  cstabli<hmen;  of  mine.  1  got  pruitesl  rules  ajuta? 
wiUi  the  siune  how  to  work  it.  One  sentence  says  :  If 
kept  regular  al  work,  it  must  he  refilled  with  wale-rat 
least  twice  a  week.  Where  does  Uie  water  go  to  !"— 
K.  W  1' 

(*i4.%> '  -American  Clocks.  How  ( 

Amer..w:i  lever  clock  t-it  it  |  ' 


I  nvulaV 
dairy.  If  I 
tpulla  ;h» 


draw  or  sLuken  hairspring 

pinont-alani-e-wh.>el.iutot  reach  ol  the  fork  that 
the  lever  r— II.  Fx». 

ttSHU  ,-Amerieavn  Clook.— I  put  new  pallet  to 
Ann-man  :iu-hour  cottage  dix:k,  bat  cannot  regulate  with 
the  same  pendulum.  Although  I  bare  put  I  inger  p.  odulQlu 
n«I,  it  gasnt  over  two  hour*  a  day  ;  now  the  pendulum 
nearly  touches  the  bottom  of  Uie  ease.  1  took  old  pallet 
for  aire  of  new  one—  how  ean  it  bo  altered  !-  H.  Far. 

[49t.il  J  To  Mr.  Wetherfleld  -  A  man  ia  «en- 

lemxil  totlve  >var>'  imprisonment.  Alter  having  served  one 
year,  ho.fatlardi.'H,  huvuig  in  his  will  £10  for  nis  som.vxho 
is  still  ui  prison.  Now  he  wants  his  wife  to  g*  t  the  money 
left  him  for  hrr  personal  benefit.  Can  she  get  it  with  his 
permission  before  the  ilead  year  U  up  !  If  so.  whieh  ia  the 
prors:T  way  to  obtain  it : 
the  dead  ; 
obtain  i 
have  a  1 

and  place  to  go  to  !-  A  Firita. 

[49134  l— Angle  of  Borinir  Collars    I  shonld  ' 

glad  to  know  the  l^est  an^le  for  (omcal  holes  in  burinat 
i^dlar.  I  pro]..-,  iiuikiiot  one  for  my  lathe  m  the.  farm 
of  n  siirijlc  "taii'l  ird  with  a  large  cunuol  h.dr,  into  which 
tit  a  fct-t  "f  u.iii..al  rings.  This  form  will,  1  thick,  be 
ciincr  to  fit  up.  nud  sievdier  in  use  than  Uiat  witW  a 
n. tiling  d:»e;  but  1  should  be'  glad  to  know  if  there  an 
any  objecUoiui  to  it  f— Faskh. 

Sizes  of  Nuts  Will  any  of  ours  cbllgv 
I  of  Um  standard  aire*  of  aula  t—  Fasxx. 

;41M3T  1-To  "F.R.A.S."    or    Some  Other 
Authority  in  Telescope  Matters.    I  »..o..i  I 
very  much  obliged  for  information  on  the  foUosrinc 
polnt  :    Is  a  Utile  such  a*  U  " 
his  4 Taj  aperture  formula,  i 

F.  Chll^lbe«•  "  lVe.-ripbve  Astrunomy","  a  sutfkun- 
guide  as  to  the  probability  of  ag»«f  o  g  of  a  gtien  Aperture 
dividing  a  given  double  star  t  What  I  mean  is  this.  May 
I  (XHuidcntly  expect  Uiat,  If  my  gtaiw  be  u  good  one,  and 
the  distance  of  the  components  wiUiin  its  range, 
ing  to  Uie  table.  I  will  split  it ;  or  do  other  eircun 
come  in  be  modify  Uie  l»  stilt  1  Sup(>.i-<.  a  teitweope  split 
Ulixin  til-ally  to  1  If.  ,  cm.uIiI  I  feel  sore  of  seeinaf  a  star 
rue-asUted  at  that  .'— Caraacs. 


permission  l*fore  the  ib-ad  year  U  up  ! 

r  way  to  obtain  It !  Or  will  sl»e  hxee  to  wait  until 
en. I  year  is  up;  if  so,  which  isthepn>is-r  way  to 
i  it  ticn  •  Alan,  which  is  the  best  way  to  get  to 
i  I  .ok  at  the  will,  and  the  coat,  and  the  na-ht  time 


!4*tt 
u  ith  . 


.Ik- 


by  Lkiwes  frtuu 
I*  given  in  Mr.  <i 


Knsrines.  Can  "  Cljvle," 
the  following  iM.rtirt.lar.  !- 


49«i  &  8  W  R 
or  any  other  reader,  give  i 
si  and  nate. 
and  eliaae.  !  AL-o  weight'i 
ofSMandtl"  eJaase.  !  Also  n 
the  following  enginea  :-.•».  4*.  47,  Si,  W,  »>,  KI,  |,aj.  1». 
l»i.  It?.  I  V..  1».  l.vi.  131..  Ili7,  170,  174.  S*»,  tf4o,  S4H,  aad 
QUIuben  of  M  and;ii4  eiaasxw.-8.W.U.  las.... 

; 49439  ;—  Ancient  Astronomy.  Where  eould  1 
gt-t  fuUinformiiUim  Tinierniiur  the  "/isiiacof  lienderah," 
and  U.c  lUb)  lonuu  "  Zodiacs,"  of  w  hich  one  is  pictured 
by  Frof  lUwliiUR.il  !-o\  lea, 

[49440.J— Cod-Llvor  Oil  I  am  very  delicate,  atvl 
denvc  much  benetlt  from  eod-liver  oU.  I  have,  however, 
a  dinViUty,  frt"iuenUy,  In  taldug  it.  This  comca  in  part 
from  Its  smelt,  but  mostly  from  ita  oilinesw.  Can  any 
reader  suggest  n  ready  means  of  ovcreoruinar  this  dilttciUty  T 
I  have  oftcnttaken  u  little  sugar  alxig  with  it.  Would 
any  harm  result  if  tins  practice  were  made  constant,  and 
the  quanUty  of  sugar  rather  large  t*  "NVTiai  1  want  is 
some  means  of  rendering  this  oil  le*a  disasfreeabk'  to 
take,  and  I  have  no  doubt  many  other  natden  wusud 
like  the  tame  infonnution.— Halicutx. 

r  49441  1  Xr.  Lancaster's  Lecture  at 
Birmingham  on  Electrloity.—  To  Mil  LvxcAtTxa. 
—You  say  that  the  eltetro-nivgnet  was  invented  by 
Arago  in  isau.  "aabine'a  Tidegraphy "  aay*  it 
"discovered  by  Sturg.m,  of  London,  in  1S»  " ;  , 
u  oorroctl-ll.  Uahxex. 
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ANSWERS  TO  CORRESPONDENTS. 


A-'  aenawaiVithVm*'  U  aMriA,~l  Id  !\t  EntTOa 

ti/  lis  Esouau  M*uia*h.-,  81, 

c.'nnlsw,  n  .c. 


HINTS  TO  CORHESrOXDENTS. 
Write  iin  one  aide  of  the  paper  only,  awl  put  (Inw- 


UiTs  far  illustrations  on  separate;  pussc*  of  paper.  2.  Put 
ti-L's  to  queries,  ami  when  answering  queries  pat  the 
ijuoibers  s-t  well  as  the  UUe«  of  the  auenrw  to  watch  the 
r-  refer.  3.  No  charge  is  nude  for  iinertiiuf  letter*, 
uueries,  or  rentes.  4.  I.ctte*rs  or  queries  asking  for  ad- 
dres*r-s  of  uuuiiifartnrcr*  or  exirrosvamdcut*,  or  where 
v-tU  or  other  arthhs  can  be  psjarbaj^,  or  replica  (riving 
such  iufonnatiun,  cannot  be  inserted  except  a*  advertise- 
trcnts.  5.  No  question  risking  for  educuUuiml  or  scientific 
information  in  an«wrrrd  Uirntigb  the  post.  (L  Uturssent 
to  rnrrr-.p..n<U  nt«.  uuder  cover  to  Uie  Alitor.  are  not  for- 
wanted,  and  the  tutruea  of  oumiepoudejil*  are  not  given 
■    lie  J  uirer*. 

•»*  Attention  I*  especially  drawn  to  hint  No.  4.  The 
■pace  devoted  to  letter*,  qncriew,  and  replica  in  meant  for 

ILe  goner.il  goal,  and  It  in  not  Itur  to  occupy  it  with  emes- 
ti  iiiH  su  li  as  are  lii'lirated  above,  which  are  only  of  lneli- 
..  u.d  in".-  re-!,  nud  "U  l.t  li,  :S  lint  aJvcrt;..tinent.  in  tin-m- 
s-Ivc*,  lead  to  replies  which  are.  The  *' Hixpcnny  rial* 
I Vdumn  "  offer*  a  cheap  mean*  of  obtaining  Mich  informa- 
tion, auJ  we  trust  uur  nadirs  will  avail  tkeinsctii'j  ol  it. 

BACK  NUMBER.*. 
W.c  r-erivr  ao  many  qu»rir*  asking  for  directions  how  to 
mike  many  instrument*  and  apjHtance*  which  have 
l*..#ii  lulJy  described  in  buck  volumes  thut<we  have  com- 
piled  n  list,  whe  ii  we  shall  insert  in  this  esdumn  at  inter- 
val*, of  those  mo<t  ftv.pieoily  s.nt,  and  ax  the  numlien 
uiv  still  in  stork,  new  -ubseribtT*  should  consult  the  U*t 
l-  sending-  their  qutaUons. 

s  :  No*.  Jill,  718,  741.  721,  r»t.  7.11,  734,  741. 
i :  Nov.  475,        mi,  t£>2. 
Not.  MS, 111*7,  TJO. 
.Xl.TB). 

(  oil,,  induction  :  No*.  G13,  Ol,  1X51,  640,  770,  7OT,  S32,  S85. 
C.rit*.  niedi.wl :  Xn».  M4,  kw. 
C  -pyiriif  jwrww. :  No*  7Vi,  7.V3,  761,  70S. 
"     No*.  ft45,5>t,  7:>7. 

i :  New.  mih,  ».»,  eas.  ;.'■»,  *io,  sis. 

K;.~etro-nunn»i  tj( :  No*.  750,  772,  7S.1,  hoi,  hl  >. 

y     ti,K|.Uti!iiS  .No 

l.ii  |ueni  :  No-,  tit'.  475,  IXH,  8W. 

M »^iieto-eleetxic  maihine  :  No*.  J70.  i^ft,  PM. 

Nieiel-platSnK  :  No.  NW,  Kit. 

KCver-riUtir*  :  Noa  H.TO,  *»,  Hrn,  K7n,  K71,  W4. 

VaruUL'ja  :  321,  47*, 61ft,  6,*5,  tiul,  lii,  175. 

The>  followiiur  are  Uie  initials,  Ac  ,  of  letters  to  hand  up 
to  Wedneaday  evening,  Jan.  Ill ,  and  uxwckuowletlgea 
eL»ewhere  :— 

C,  Tonvrxn.— B.Bauffh.— W.  V  Htanler.-A.  V.  fuller. 
— J.  Calvert.  -W.  II.  Nelia.  W.  It.  eVlleru.  E.  P. 
Alexander  -  P.  V.  Farrow  -I).  Simm..  P.  W.  U  - 
W.  H.  ertepheti»  — Timber  Mer<  Iiaut.  -  ApjmTitiee 
W»tch  Jobber.-Uiifh  bpeed.-Etro  Alphii.-Meehaiii- 
ram  C.  E.  A.  Item.  Trirmrnt.-«j.  t..  Hluckweil.— 
Sic  eat  Vita.— A  New  lii-.vdiT.  Vmnur  Krario*  Tenter. 
— M.  M  8  -l>Midon.-W  UowM.-tAiblmt  Maker-* 
Apprvntiw.  — O.  I.im-T.  -Exta-rimeuter.  —  Wiiller  11. 
Ijie.-.— Molo.— B.  8.-t,  T.  11. -Time  Will  Hhow. -- 
l.'Kpiei  r  .t  II  T  K  Wanttnir  f'.nm  -I  .'  .Nr. 
— Cefer  — H  E  -Ualbm  -Out  H-iw.-iia*  Engineer  - 
J.  C.  C  —U.  C.  P.— E.  L.  E.-S.  11  B.  ti.-i'rtauiaU^ue. 
-W.  J.  Oiey. 

ITnravo.  (The  method  ia  illuatrated  in  nearly  all  terl- 
l«jok«  of  chrmiatry  and  elcetneity.  lut  a  few  drop*  of 
■  rid  In  Uie  water;  Join  the  carbon  of  one  1*11  to  the 
line  of  the  other;  then  take  the  wire  from  the  carbon  of 
the  Utter  to  the  platinum  electrode  in  one  of  the  tube* 
ot  w»Ut,  and  the  wire,  from  the  line  of  the  other  cell  to 
the  elertrode  to  the  other  tube.  Any  handy  kue  of  wire 
willdo.J— W.  8.  |See  p.  £r.«>.  No.  741'.  for  a  blacking 
ramiab.  2.  Por  ntiliaing  old  Una  and  tinplale  euttiiura, 
there  are  eevers.1  procaww;  «ime  patented.  rVq 
pp  450,  (XK.  last  vulumv ,  p.  27,  No.  bVe,  and  the  in- 
illiv^a  generally.  3.  Punt  rub  over  with  einder-duat  and 
water,  then  lajliah  with  bath-briek  or  whiting  and  a 
l>  .itbcr.;  -II.  Plan*.  (The  quearttiin  ha*  been  anawx^red. 
Tl>e  reuiedy  w  to  give  any  of  the  wi  ll-knoa n  taargntivea, 
and  to  waah  out  the  lower  bowd,  after  they  have  acted, 
with  an  cmnna  of  aalt  water.; — J.  E.  A.  (Bather  too 
ainiple.  Much  more  eorapleta  arrangementa  uluatrated 
and  deacribed  in  back  volume*,) -til, vaoow.  (Any  of 
Uie  ek»  trie  lighting  compuniua  would  tv  glad  to  give  an 
eatimale,  and  you  can  find  advice  in  buck  numbers. 
You  do  not  any  whether  it  ia  a  workahop  or  what,  nor 
yet  the  price  of  (ra*. J—Aboi, (You  want  a 
practical  ac|UiiintAnee  witii  clietiilNlry  and  dyeing,  and 
you  can  only  irrt  that  under  auane  analytical  chetuiat. 
V-  No.  th4*y  don't  pickle  their  handa  in  it. )  —Ti.  MaL.Ea. 
{ leather  old.  Not  much  doubt  It  i*  eau.«al  hy  thinking 
w  hat  it  ought  to  do.  Try  It  by  auapcnding  f  rom  a  ftica 
auptajrt.l—  A.  B.  C.  jNo.)  -  J.  it.  Jusu.  (S<*ualof 
llack  Number*  above.;  -U(«:«»:Kcr.rxn.  (By  adiling  a 
little  white  wax  to  the  atnreh  anil  uamr  a  poliahing 
iioo. ,  — E.  II.  l  av.  (It  is  a  matter  for  i\i»?nm"nt ;  hut 
apparently  the  mercury  would  run  doan  until  the  pfv.*- 
anreagainat  it  became  e«iual  to  it*  w.  iuht. ;  — Molt- 
caTrrnH,  (Try  the  recipe  on  p.  l!»l,  No,  HUX  The 
elulk  ahould  be  In  powder.  Wliy  tun  them  f  Yon  can 
do  that  by  wiping  them  over  with  strong  decoction  of 
oak-bark,  thwjughly  wet  liner  and  allowing  to  dry. 
Apply,  aav,  aix  time*.  dr>  ing  la  tween  each.)  P  IT.  II. 
.«"»IT.  112,  142,  Uli* volume.  The  climate  i* 
clothe*  are  dcnr.;-0.  W.  (Oirlwtle  acid  )n 
ii  TO  coal  oil.  Creomite  ia  manuraiUlrwl  from  wood- 
tar.  Commercial  carbolic  acid  ii*  nuacd  with  water  for 
uiamfeetiiur  nurjaaa:*.)  Baje-v-Ba*r.  (Iaarowriph  U 
a  aort  of  rid>Ilc  tn  widt  h  Uie  original  word  iwhol,  ;,  ia  to 
be  disooveD-d  by  guenaea  at  other  eombujAtloua  of  letters 
included  in  it.  Thua.  ••  plate  "  induu*^  late,  tale,  pate, 
pat,  it,  literally,  it  meani  "word-riddle.")— 
II  V  N^:Whutistle?ai^ratu-youmrnlj.,n  t  There 


fine  ink.  why  not  nae  Indian  ink  raiber  thick  !  On 
imk  with  more  gum  added  mlvlil  do.l-T.  D. 
Lime-water  ol  the  l"harm!icor»iia  ia  made  by  1 


.1  . 


int.  What  i-  it  i 
1  cauuot  h'ok  Ehr^oigh  t 
or  one  of  the  catalogue 
'on.  (Two  illu*tration 
August  -Jii,  Irsro 
rap«  IV  l:  M 
chould  have  t 


■•ins  of 
i  '  . , 

.  I  We 
n  made  of 


Onllnxry 

"".  (The 
1  ,!.n._- 

half  a  pound  of  lime,  alaking  it  by  imi  inkling  with  a 
portwm  of  twelve  pint*  ol  water,  and  then  a^lduor  the 
remainder.  Mhaki.  well  together  wvcral  time*  Cuier 
the  \e~<l  and  «.t  a-i,le  for  thtve  hours.  When  anv  i« 
n-iulnvl  lor  uv  ,  draw  off  fiom  thed.ur  jH.rti  m,  and 
adde<iual  hulk  of  cold  water,  shaking  iu«  b  lore,  — 
Avimvv.  (We  do  not  think  it  windd  do,  Why  not 
place  the  eelU  on»  above  tin  other  an  I  let  the  solution 
run  over  on  to  the  next  Ion  eat,  and  soon,  gome  use 

HMI 1 — CVjUKtCk. 
puint  or  a  vitnnHi*  rn 
inr .')  — Pijitioiiaas.  ( 
v.dnmea.  vou  should  e 
til  xe  who  make  tin  n 
aocordion  stand  in  Ne 
had  for  five  halfpenny 
much  rcgTct  tltat  such  a 

our  adtcrtiauag  columns  ;  hut  it  is  almost  iai]xis*iblc  to 

c\.  :U''-  n'.i  'I  1  '.  !  .:...],  ■  Ci1  i ti.'  i  ! '  n  -  i  ih:y  Wltl 
whkh  tlwy  alter  their  advertisememta  and  chang- •  their 
udiliyaac*.  Tliey  aUo  sail  so  near  the  wind  ui  the  pr.,- 
ducrion  of  tl^eir  qllestiouaUe  s|i«v  ialitiea  aa  to  render 
Ui"  interfen'nee  of  the  society  mentioned  not  infre- 
quently fruitl***.  and  the  invrtion  of  yout  letter  might 
subject  u*  to  an  action  for  libel,  aiul  would  do  liarui  by 
attracting  the  attention  of  fn  .h  nu-1  U-i  uawUlui? 
dupes.;— J.  Itonstit.  I  We  should  If  gtid  lo  n-crive 
the  prolf-reil  tellers.'— J.  I).  [A  diwuing  will  la, 
necesraiy.  but  5  our  patent  agent  w  ill  prcpar*  that.  It 
i*  generally  elu-aper  in  the  owl  and  anivr  to  ,  mplov  a 
re»perUblc  as>ut,  and  any  of  thow  who  adveniai.  in 
tlitsw  columns  may  safely  be  intrusted  with  yon r  buai- 
ne«.  Write  to  either  of  Uiem  for  a  cepv  ol  their  in- 
atnntionato  inventors,  which  will  give  you  all  th-  in- 
formation you  ivquite  i -A  M.  W.  The  tesUtttent  u 
of  no  great  value.  We  do  not  r«ogna-.-  theuiaik;  a 
dealer  in  old  silver  might. I— J.  I".  I^tn  h  n-cir.^.  an'  to 
be  found  in  most  eooken-  books  e»-e  p,  Aw.  last 
volume.  To  4ll>.  ot  paianip  lake  1  gal.  of  boiling  waUi. 
To  each  gallon  of  liquor  add  \<<t.  of  ennrn  of  tartar  and 
3lb.  llimr  Ferment  and  add  il  to  5  per  cent,  ofliraulyor 
plahi  spirit,  j— J.  II.  A.  i  Suitable  plant  is  advertised. 
Tlie  pnies-ss  is  dcscrilvxl  in  every  eyehvjssslia. r~ s>, 
Moss.  (Moat  likely  it  is  Poi  ttsial  i-emeut.  Llua't  use 
any  cement  at  all,  but  leave  the  filter  ao  that  you  can 
easily  clean  Uie  charcoal.  Use  frcsh-bumcd  anini-1 
charcoal,  mid  clean  it  oms?  a  week,  say,  s>  i.  h  tiller- 
are  realer  useless,  a*  thi-  sTs-,nire  and  the  charcoal  col- 
lect the  dirt,  and  get  into  a  fearful  state. I— Esgt  men. 
ilo.taX'  cubic  feet.  See  Dr.  Sieiucns's  nddrtsu  to  the 
British  Association,  p.  &»t,  last  volume  '  It.  P.  S. 
(The  punches  are  set  out  on  banels,  which  nre  divided 
by  line*  so  that  Uie  exact  position  :uilsi/e  can  be  found. 
Y>u  can  easily  cut  others,  if  you  have  a  pattern,  by 
means  of  a  penknife.  There  are  several  patenti^l 
machine*  for  the  purpose,)  ■  BorvAota.  (BUck  aeul- 
ing-wax  dissolved  in  methylated  epirit.  Vegetable 
bbiek  ground  up  with  copsJ  ;  aaphaltuiu,  shoemaker's 
heel-ball,  and  many  oUier  things.  —  H.  S.  (No:  scvthi- 
iisdicea.  By  exposing  phoaphorus  in  a  raoist  atmiv- 
•phere ;  by  passing  rhetric  charges  through  the  air.  rjee 
p.  isa,  lost  volume,]  D  tsoiK  liisBos  r.  ;  We  eannet 
help  you.  liaibably  it  isune  of  the  new  Herman  pro- 
duct*.   l)i>  you  mean  the  letter  inierusl  in  this  No.  () 

(You  should  gi,t  booksidlers'  lists.  OirpenUr's 
is  full,  ami  Bealc's  is  a  good  Work,  l'crlwm  lla>i-*s 
"  I'luetiral  Mieroseopy,"  Bisjue,  would  suit  —A  14 
Y t  its'  t-'  h-.  i;i«tk.  ;llalf  man-power.  Very  tltUe 
trouble.  Most  nsiuire  tile  flywheel  to  be  turned  mund, 
but,  practically,  tlu-y  all  atart  by  lighting  tl*'  gws  ,  _ 

1.  r.u.  (Only  i-alvanlsiiur  or  painting  •— Biiows.  i'As 
you  have  tried  cold  sisjugfuir,  you  had  U  tter  oon-ult  a 
tnedicul  man.  l'erhups,  if  you  thought  nothing  aliout 
it,  you  wuuld  not  be  troubled.  Irr.  l>lmunds  i\T>lMslat 
length  onp  441,  No.  Wl  1-Nriio,  | For  painting  baUi. 
ace  p.  1W,  No.  7tm.'—i.  N.  (Marine glue,  we  •uppoae, 
or  gelatine  dissolved  in  acetic  acid,  ('annul  you  /vt  an 
idea  from  the  illustration  .'   The  size  is  no!  material. 

2.  The  soap-bubbles  are  made  of  a  solution  of  Castile 
soap,  to  which  glycerine  is  added,  esv  luck  sotutne*. ' 
—J.  rortaoa.  (See  the  indicr*.  We  believe  beiuoline 
if  as  useful  as  anything.  1— Jclias.  (We  have  a  letter 
in  type ;  but  you  will  find  several  methods  in  back 
volume*-!  Si  asrEtasrt.  (The  temperature  aliould  I.*' 
about  Ks)-|ii«J  Pahr.  Fowls.  21  duys;  ducks,  2« ; 
turkeys,  30 :  but  the  relative  f  rswluiea*  of  the  egg*  will 
make  a  diif  cri-nce  of  a  day  more  or  hjM  J  -  bxt.r- 
Ejuhbbk.  I  The  ' '  nse  "  of  the  Btnp  is  to  sell  the  instru- 
ment. Surely  5  on  an  look  inside  and  nee  how  il  is 
made  to  work.  Most  likely  it  doc*  all  it  was  intended 
todo.i— B.8.  (No  seal  ia  required  at  all  to  a  will.) 
J.  E.  (<4uccn*land  ia  a  fairly  thriving  colony — one  of 
the  beat  of  the  Australian  colonies,  but  there  arc-  no 
apecUl  openings  in  the  direction*  yon  indicate.; — Tux 
AmatkI'k  Mxchasical  Bociktt.  (Mr.  J.  II.  Evans 
wishe*  us  to  state  that  his  offer  to  Uie  council  IncliiVsl 
a  full  ft  nf  fcceie  tnrUt,  including  stock*,  die*,  taps, 
wrenches.  Are.,  and  not  screw  tools  only,  as  our  report 
nicntlonisl.)— J.  Bmrso*.  |  Better  have  il  examined  by 
a  surge. in.  The  tendon*  are  probably  strained,  and 
will  take  time  to  pet  all  right  again.  I— Jolts  Wn  sos 
(Be  eontivled,  ana  do  not  attempt  to  atop  It  unices  you 
want  Che  rhoiunatism  back  luralu.  Nature  is  doing  her 
bs*t  to  rid  you  of  your  enemy,  and  you  must  not  hinder 
her.  Ilrink  a*  little  a*  you  can,  take  eaie  to  not  catch 
oold,  and  the  inconvenience  compUiucd  of  will  soon  dis- 
appear. i-Enw.  Fsassi  is.  (The skin  disease  you  men- 
tion seldom  attack*  the  face,  bee  a  medical  man  -they 
aie  often  puzrled  by  skin  diseases,  and  ignnmnt  pcr-ons 
who  attempt  to  do  tor  thrnwlve*  aie  sure  to  do  mis- 
chief.)—F.  W.O  .L.  An.  hiiit,  FioiiLt*.  (IntjTsj.) 

M.  M.  8.— Anhltcctu.*  —  Sam.— P.n.  lla.-I!.  II  iward. 
J.  N.  Dufty  — B.  Itannen  -Castl-  Mona.-W.  I,. 
T.M  A    J.  W.  W.   i,  W,  8.  1, .  and  other,  hare 


HoUowey'i  PiUs  po»»a»  the  pow, 

1  |>  ,ulenlul  kusn.urs  Inaa  the  lmnan  s)s|.wi 

ssxaasi  aec^ssanss  In  every  nowctujld  st  th.».-        .  ...^  

sn.t  ether  atsaasrln'HrlSBVsinUeslsiallh'  l*«i  iluill)»  Itsp.l. 

-jr;!sn»««»i^.j^it^^         l' "'~ 


the  power  of  expelling 

• — ,  wssrefare  Ifc'i 
tines  alivH  ass* 


AtL  Communication*  for  tins  department  must  be 
addressed  lo  the  Chess  Editor,  at  Uie  ottice  of  the 
BraUM  Mtv)UA»ic,  31,  TaviauKk-atKct,  Covcnt-yardeo. 
iN  iCi 


(iam.  )„.'«,  ,■„  Messrs.  J.  P-eree-  am!  W.  T   Pierce  in 

the  Bsulism  Ms,  iisvie  CorrcspondeiKe  Tourwy. 


(Scotch  Cambit.) 


Tr».  '(J.  rierce.) 

i  r-K  t 
-•  Kt-Kian 

3.  P-U4 

4.  Kt  taktw  r 
ft  B-K3 

15.  P-d  B  .'! 
7  il-U  2  i  a) 
K  Kt-Kt.% 

11.  U  uke*  B 
1  Kt-H 

It.  K-K2  (c) 

12.  U-tl.1 

13.  Cl-n  2 

it.  i:-k  Kt  *i 

15  Caille*  (e| 
lit.  Kuq  4 
17.  U  n-K  B*i 
1-  Kt-K  B  3 
111.  Ktt.ki^.  K  Kt 
W.  l'-t)  Kt  3 

u.  r-B4ig) 

•-'_'  K-Kt  i-i 
2.1.  K-K  »i 
SI.  tl  Kl-B  3  (h) 
•-•  ».  K  take*  U 
-•>.  K-B3 
27.  I  -K5 
W.  P  takes  T 
'    ll-<l  M 
Kt-Kto  (k! 
M,  Kt  take*  it  r 
32.  Kt-ltd 

H.  Kt  tikes  B 

31.  Kt  takes  Kt 
IB.  K-ll  5 
V,.  li-K  s  i  in) 
:  ;.  E-K2 

P-ti  Kt  4 

K  tak.  il' 

40.  K-Ku 
il.  K-Q  ti 

12   K  It-H  ? 

4:t.  It  take.  H  ;e!i) 

41.  K-H  B  ti 
i:.  i:-li ;  chl 

40.  It  takes  It  1> 

47.  K-K  6 

4*3.  It  takes  P 

4L'  P-K  I 

oo.  l:-Kt  h 
it,  K-fU 
S3.  P.-OK8 
5t.  K-Kt  ft 

51.  E^lrflu  ,q) 


tlM) 


leh) 


;di 


/  Wet  (W.T  I'ierr-.) 

I'-K  4 

Kt-Q  B  3 

l'  lafea  p 

B-B  I 

U-Ba 

K  Kt-K  2 

P-413  b, 

Krai.  -  It 

K-U  sq 

l:-K  m 
Kt-B  4 
Kt-K  4 
KMC  I 
QVBt 
tl  lakt*  I)  V 
P-<1  11  1 
U-K  I 
If  take*  B 
B-K  .1 

iMiBvi  ;ti 
B-B  3 
P.-Kt  :l 
ij-li: 
t;  •  i-.  ■  H 
Kt-B  3 
P-Kl  3 
1*41 4  ii' 
BtaiesP 
Kt-K  2 
k  U  s  , 

li-II  sq 

K  B  takes  Kt(m) 

UK  3 

li  takes  Kt 

P-Kt  .1 

It  takes  It  P 

B-K  4 

P  takes  P  (chl 
B-K  5  leh, 
K-U  2  W 
K-U  »t  p) 
It  takes  11 
K-K2 
B-K  Kt5 
K-K  3 
11  Ukes  P 
P-Kt  4 
K  takes  P 
K-(»  7 
K-U  « 
It-u  ::  ■• 
P-Kt  ft 
P-Kt  0 


NOTES. 

Ir  is  right  to  mention  that  the  gnater  part  of  this 
game  vas  pbyed  not  by  ronvspondenre,  but  over  the 
blind . 

(a  i  Mr.  BhwVburne'fl  new  move. 

(lo  Hie  only  move  to  avoid  a  crrtain  loss  of  position  i* 
l'-U  11  3.  hut  thia  gives  White  too  much  time.  Jt  may, 
pcrh*i».  be  doubted  wliethrr  Black  do..*  ruit  ohuin  an 
equivale  nt  or  a  quicker  developm. -nt  by  tin-  move  in  th» 
text  than  White,  although  he  is  foroid  to  move  hi* 


White. 

King. 

(d  Perhaps  eastlinjr  at  once  i.  better, 
id,  Black  ha*  already  wrested  the  attack  from  his  op- 
ponent. 

(c)  This,  in  a  menaure.  relieves  White,  alUiemgh  at  the 
e-stt  of  a  Pawn.  15  P-K  Kt  3  would  be  answered  by 
K  Kt-Bri  ;<hi  uud  after  the  exchanges,  White-*  King's 
Pawn  must  fall. 

if  U-K  3  is  stronger. 

fatl  Welt  played. 

(ir  Forvin?  the  exchanirp  and  paralysing  the  Attack, 
l;  Tin*  looks  risky,  but  it  whs  much  better  than  taking 
the  Pawn  which  is  isolated  iindoucht  to  fall. 

(kj  The  position  at  tin*  isiint  is  very  interesting  and 
critical  for  both  side*. 

(1)  Tempting,  tiut  tutsi^und,  a*  thereby  Black  agaia 
recover*  Ibe  attack  :  K  to  K  B  at)  is  better. 

(ml  Here  we  think  Black  misse*  an  oppcrtunity,  (12. 
B  takes  U-Kt.  r  rtssiver*  the  i'awn  with  a  good  irame,  for 
If  in  reply  Whiteplay  33  PUkcs  B.  then  33  K-lt  take*  Kt, 
and  if  then.  31  lt-U  7,  31  It  takes  Kt,  35  11  takes  Kt.  35 
B-K  3,  .HI  U  takes  B  P.  30  It  takes  K  P,  and  Black  ought 
to  win. 

(n)  An  error,  .V,  P-K  P.  3  t*  the  right  move  :  if  then  30 
B-K  6,  37  B-K  B  si  and  Block  cannot  take  the  Pawn 
without  losing  bis  own. 

lo(  To  get  U,e  King  round  ao  n*  to  attack  the  Kt 
with  it 

ip I  B-U  5  ia  also  a  good  move, 

I'oj  For  if  r,i  K-K  Kt  H,  M  K-B  ft.  U  V-R  S.  5ft  P-B  4 

M        f  -i:  ....  r«,  K-l  7  K-Kt, .  |  /-Kt  ..  ... 

P-B  7.  5-  It  Uke.  P,  60  K  takisi  K,  00  P-B  5.  eke. 


SorvTjrws  an i.l  Drjuewi,  Tick— 

lui inn  .'oiirh  ufld  .ff-  .tlB.tr  tf.f  roter,  |*or 


Throat  Irritation 

Unit  *nil  ImUt. tnilajniiit 

tl«*r  w}B*(,c.>ai*  iw*  Kpp"  •  s«.y«'*Tinr  JajuU*.  Is. 

fUnslw  *t  Iti.-  lurMutut  thrjr  an-  t  liiv.  tl  l.jr  tin-  »tlnf  tnKmliitf, 
I  !n-  GUvvrli.!  In  th**--  ifTTwuW  c*inft<  t4<iQ»  biTtim.-*  utMfty  t«nl- 
Ikx,  J*ttl4  unlf  In  .«»•.••,  'f*.  U»,  U.  I|a|,,  UIm  U<-d  ,/mul.iti 
mill  Ok  Hoow.i.s.fafjtiiii:  iTiemiiU,  l*md  m  "  \  L  -  n»r  mi-iH»**»J  — 
-  <.rtiti »  —  H  ttiaj,  .M  rlia|-,  hiU-rv-t  }•■  *  to  k-.  .vr  tint.  »ftf-r 
*n  f\t4-n«li*d  tflO,  I         f..^tii4  T-'sir  4»f *r. mi*  jujufc.*  of  n.n- 

fttiTrthls-  U  rf*  nt  i  With  'it  wktli<Mlni<ii(  «.I  Ucut"..  bl  in  tlnvtwt  hII 

ut  thr.r»t  tllaww.  Tiicy  taufti  ii  nail  rli-*r_  tlSn  y<m?  - -V<  vn 
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CHARGES  FOR  ADVERTISING. 


Thirty  W  ■tin 
E.tr  y  ad.dltioaa.1  < 


.tit  n  i 


.  0  < 


t  )***f  Ait«  rrli.rm*nt*  lTtf  Khtlllnn  the  *■  worda, 
irt«f»tMtW  per  Lin*.  Kinfnph  Adtrrtifteuiet t«  < i»*  fflnIMnc 
per  line.  No  front  page  or  parajfTaph  ad»ert,<aro.rnl  litAwrrted  Lfcjf 
[■-<•  tKui  Ki  **  fthillUjrv  Rrdurrd  term*  ft**  aa-riea  ».f  mora  than  * 
tnorrtioiu  mnj  or  aacrrtaiut<d  oa  application  to  the  Pobllabar 

A D T EH  T 1  ti EM F-N TH  in  EXCHAXOE  CULVMN-far 

a.  d. 

Twralr-faar  *«tib  91 

fwftffi  »wi  retime  EhjM  wnrda  ,      .  .  o  > 

ArEiin^KxKNr*  w  u>*  nixi-tsxT  «alb  colitmx 

aUtrea  wnWi    ,  .   •  « 

fur  Miry  .>avf*edlAC  EoTM  Word*   •  • 

%«  It  mill  hp  Mnr  m  mind  that  a*  T>l-n4ay*d 
rati  arp<a/ in  the"  tflapca^y  sale  Wu»n  "  All 
tn«-t  tv  pr-paid  ,  mm  rt>4u«  tu*n  i*  m*Ar  aa  rr|H-«trd  Insertl-aois  , 
and  la  <«..-.  where  Um  amount  arnt  e»re«d*  On*  HfcUlln*.  thf 
pnMUhrr  wawld  be  rTastyfiil  i(  *  f  Oil  <im)d  I»e  -etit,  »a4  aot 
»taa.na  H'jimp*.  !..>•»..«  pM-frrnhly  h»lfpe..nj  at-amp*  .  our 
wn'  where  ft  it  inroflvrnlrot  to  titiU'm  |*  o  il  • 

The  i.iin*  U  UuO*tfnt  a*  part  of  tit*-  ad*erti<wment,  and  (naryHt 
ft)* 

AdT<-rtlM-m*ttta  mutt  r*a<  b  the  oAr*  by  1  p  in  on  W»*in<-*dny 
the  N41o*  iiut  rnrtny  •  numbfr 


TERMS  OF  SUBSCRIPTION. 

PAYAllLR  IN  AIIVANC*. 

at  M.  fur  mi  Mt.nt!>i  and  lit.  Ibr  T.tlt*  Moatha.  IVat  rm  to 
<otprti.IUi.l  tiW  knurd-m  IK  In'  I.  nitt-J  .lad.,  I*  ,  or 
Id'nla  Ur  »„ld  to  Fran.*  or  11.  Irrluaa,  UK,  or  NT  Or. ,  to  India 
tut  ILIitdUi  .  tat  M  -  !<•  New  it.nUn.|.  thr  lunr,  Ur  Wett 
Canada,  Nut.  htuli*,  S.Ui.  ur  u)  uf  tot  Auttrai.au 
.  I*. 


The  remittance  tkould  b*  ruit  by  P.I  ..ffirr  order  Bark 
auml.rt  ..nnet  be  ml  out  of  tfcr  tailed  klnttdora  by  th' 
unlin.r,  ur.tptt.-r  p.-'.  Vol  mual  to  rcrnllUti  f.«  .1  to.  rate  „l 
W  Kt  to  ,„>,!  <IUI  poaUiie. 

Meaart  J. art  W  Um.  tn.l  Co  ,  of  »M. fhrtlnut  ttrrrt.  Phlla 
detphia,  are  autjtetrttc*]  to  m-t-ltr  Mutttiplioat  for  tor  I'nitW 
tub.  for  tor  KMII.IKM  M  I.CHAMl-,  il  Ihr  rttr  of  >  rtnlt 
Ito  criM.ur  TaJrlrrrj  rlkiUltiict  |t*-r  ■rtn.ru.  pott  frrr  llirrnp.it 
.  IU  to  formordr-c  dirrol  ht  truil  rrom  tor  pvbUtlunt  oa.  r  m 
lAjtrd-rrt  All  tuWriptoMt  .ill  rtnranvrt  alto  Ur.-  Bumtrrr  llrtt 
I—U..1  rrflrr  Ihr  prrtpt  of  tor  ..h.  hptl.,.  U  totk  lunhm  »rr 
>r-<jitlrr4  to  corupl.  tr  tofurttrt.  tor,  mart  ba  pud  fur  at  tba  rata  af 
M  rack  copy,  to  cotr 


rrtua  pottag*. 


Volt.  XXIV  .XXVI  .XXVII  .  XXVIII  ,  XXX  ,  XXXI  . 

XXklll  .  arte  XX XIV  .  baud  la  tloto.  la.  rrttto. 
H'ul  XX  XV,  »„.  rtadf.  prirr  Tt  • 

Ail  tort  otorr  bound  tnlamra  an  out  of  prtut.  Bubarihtir 
wutald  do  till  to  ardrr  rulamaa  aa  trtott  at  aoMhlr  aflrr  thr  con- 
rltljtton  of  rath  half  frarIT  toluol*  lit  Mart-h  and  Stplt-5t.br  r,  tt 
rraly  a  llatlutd  ausrhrr  ar*  boond  up,  and  Ikrt.-  ..^i  run  nut  of 
pttut  Mutt  of  ottr  back  uuruUra  .art  br  rttd  tinalt.  prtcr  3d. 
trarh,  toroiutlt  ant  IWub>tllrr  or  nr.taa.nl,  or  Jjd  rach, 

pirat-frrr,  Xt/d.  I 

IrtaVrtrra  ft*  rack  kalf 
II  .III  ,  IV  .  V..U4  X 
ladrart  to  tubrt*.|arut 
Mudlu.  tt.  arf.  rtwb. 

*.*  riutorrlbrra  at*  rrqartlrd  to  rrrtrr  Ct «*t  and  Vnl*  t H  n, t 
tlrrtr  rrookar-llrrt.  Brad  nut  to  t*-fid  dllttt-    Thr  rt-rrultfiuot  uf  to* 
tlorrj  torvufb  tor  l'uat. 


trab..  M.  tacb.  or  poat  fro.,  Jt)d.   Caora  fur 


NOTICE  TO  8UBSCRIBER8. 

wrlfcrr*  rrcrtTlna"  U>r\t  <«jp»r«  iimt  frwm  the  ottV*  ar*  r* 
u>  otoroi*  thai  th*  la«t  n.mmr  ut  the  term  t*t*  whl.-h 
thrir  mihacrtptliM  U  nM  will  hr  fuc* ai«r4  to  th-rm  It*  «  ]'i « » 
*  rapper  aa  an  inUmatxm  that  s  frf-«h  rmltUnc*  U  notaaaar?  .  iS 
N  U  ooaiMd  to  tMUaw  tkm  Itntiacnptiun. 


OUB  EXCHANGE  COLUMN. 

 »♦« — 

TU  cix.tr for  Krck#«f*  A'rttWa  it  M.  for  UU  Jlrtt 34  uvnU, 
uttd  id.  Jmr  tvtrp  Miue*#di*g  b  tcwroU. 
 a  »  a  ii— 

Bmwing  Machlnei    TTi^timji'i  Tuilonwr  Machiar, 

<*»t  £lti  1  Itnwumklnu  marhin*.  Whr^lrr  WilaM.  cmt  W  It.  44  , 
birtn  m        1  ord-i.    Wfciat  uff««  .n  (wfa  ?— Ci-iiioa,  J'iourh 

All  ktniln  of  Soleatiflo  Apparatus  rxcliangrd  for 
other*  —  C»ri.*r»i.  Hcliw*  I>rpotB.iiw  t.x<hana>  -Ltuuira  itm-t, 
Tv.tUnl*»oi  caurt  load. 

WiuiUtl.  a  llnt-^Uai  amateur's  1  a  the.  by  a  (rood 

tnahrr  Vj  |M  ani*  a  3  a  i«  rrfrmctliut  Ukacvpc,  with  (^uaUmal 
atond,  fwktf  aUtrxtAiHJtnMaJ  and  i«u  ti'rre*tnal  *  i«-yilfH**»,  the  Tanner 
all  BttdxJ  *tth  mu  ahndea  The  lutt  iuiieiit  1»  in  ttrat  i  lm  fwtfer. 
■  ii'l   c*mt   iui.     Maker,   Dili ldtid ,    :  ..u.i  ..n  - 1_,     y.  kiuuiiuai>, 

)  U  n  ,  lurnn-ovd  l>aJ>r,  i*U*mK*t*t. 
I*ot  Photouraph*.  about  M,  Cathe^rttlap  Abbey*, 

a»d  bUoidinam     t^kanet,  7  hy  «  rfat.     What  uBera  ?— Addje** 
Hmww  ,  In  ,  Tronttatr,  •    .  -.- 

AHipLinl  tu  ni'-  J  Wb««l,  rrank  and  tr«adJe,  very  beary 
Kade »  patent  »«lLe«  bin  a*,  tift  4  U>«  E«rh«iaf«  okutu*vJ 
apprt.ral  — W  ftaira.  Hlbton  road.  Vulm bamptooi. 

What  offera  for  I*ecla.noho  Battery,  1VH,  twu 

|1**h«.  »nd  loo  ferl  of  IndUrutorr  and  Cottuu  <unn<l  Hire, 
a*,  w  —  EL«i-rait,  t,  Moray -raU,  leaden,  tt. 

Swkja.-'i.  Vf .  bo.U.  »,.  O,  .'oorlur,  atlt 


DynnmOi  r.-liyht,  vajuo  I  HI 


Of  utorr  tat  loi-rt 

Sleotri 

1  to  nr. 


CjtV.  ttrratly  A| 
^7  lanrr  LryJtu 


F.xr-hanfte  Kiwi  Lathf, 

J.AIb..)  ruarl,  Lt  yuta. 

Apparmtua.  1  tin  pUto  machine. 

~  jara,  ttnol,  arui  ot  tt  acctttMrrra. 


IloU-hnrrtri  ErirTlne,  part],  UnWind,  brmn  dmiblo- 

artlavc  pump,  aotrrrroo,  ttop  rtltr,  Ac,  oriiaaartital  taob  for 
ruojla*  to  ttand  on.  all  part*  cuutpklr,  akutat  fc-wl.  V*  ill  rt.  uanrrt- 
for  MailUr  Unl.it  or  Mott.al  Hon,  or  oflrra  to  talu*  a* —II 
LtHktai,  21,  liarpt  atrt-f-t.  Kit.  laxr,  Irarltotttora. 

Dental  Instruments  wnntcd.  ntual  lie  in  jruorl 

ertirr  liMbrnrt  ortrrt.  rurt.  pa  and  btotipcnv  — M 1 1  ait  t  Laa 
hit,!!,  UoUrvr-plar-r,  uaktrj  -auiutir.  h ,  tt 

Uuuittly  uf   Elnctrlcal   Apparatus.  inclBding 

ltrf.-PI.tr  Mtutklrtr  .  itarlrtj.  ,„  „.t»tr  .  .Ill  l»  ,  Icbamrd  for 
brat  uarful  ultrr -K.  II ta Tl  aau,  Krai -road,  Hlrkuiuad. 

"  Facta  in  Mesmerism."  iwiUuiiiiif  nm  ami 

12m.r  p««'-t  Ktcbat.,*  fur  CrMatlttry  lit...t.,  ur  offer..— I., 
l'n  text,  I- air/,  A) ratilr. 

LaVthOr  Sin-  btwk  v»rrrtl.  pip  laul  antl  srwaaoririj,  in 

r^ruS'lIk  «mVlCl.fXu!l.u,>'uad''r  " *"»»»»., 


Cabinet  Rollln«r  Press,  nin  Mllrra,  nearly  new, 
cott»a.   Wkatoltrrt  t-M.  C  litt,  Markrt  kUtrn, 

Wantetl.  rmtonrl-btiwl  Kin  Slide-Rest.   F.x  '  , 

104s.  braat  Oct  I  tliitck.  .  Ito  Iron  rrnldr.  la  fjirod  cundttl.Mt  —  k' 
Hriatat,  11,  Abo.  j  road,  T.rtiiuaj. 

Farty  to  lift;-  Comic  Son  its,  imMi«l.»tl  nt  .Is.  and  la., 
frir  raraanir*  1  tlt'tuit  offrra  for  .kulu  c*  parti—  F  It.  IK-itit, 
la,  Xarkrt  pt*t»,  K.arark. 


,  prtmplctr. ;  rim-rtro  rnttk  riflr», 

-rat  .ind  lau-  k  if  car  —  W .  Ti ' .  tttt 


Air-  ane,  witli  pom 

artd  raah  fur  Utrtr  .Ilk  tlld. 
lfuri  HI  Edjnttnd  a. 

Wantrtl  a  amall  Printintr  Press   Kirliange  rhulo- 

aTaptrJr  Apparattu.  -J  t.t.  Tautw*. Tynrt  Jik'lt.  Fuclutbrf/t. 

Wantct].  a  Urirf  Hand  Bell  ur  Violin,  in  exdkaaa* 

for  •  »  lark  ratrM  l^rta  Bun-r  wurlk  XI  11. -E.  K.  I>  ,  God 
utanatonr  llctrtt,  llorcltr.i>T 

Induction  Coll.-  Will  rxrhanirr  a  fnxttt-rlaiaa  foil 


for  •  rrirtl.rttal  M  i 
trrrarr,  ltoltom 


or  Pin 
d,  hiadf old. V. 


WantrO,  a  mutll  Marionette  Show,  villi  flffiirra, 

•altttilr  fi.t  a  haraar  ,  fit*  tlrr  and  all  parucuian  ,  food  rl 
.lianxr  —  t'.ar.  ,  klrkaaU.  Wtk.rl.ld. 

Boiler  Fitting's  and  Pump  to  moVl  Inninn- 

tlrrr,  worth  lit  toflrta — CL  Hui.titf,  Ja,  Irtltl.  chmrrS-tArrtrt, 
bar  .am  road,  binduri 

Wan  tod,  Lanr?  Portrait  sn.l  f'abinet  Lmm  ;  exchang« 
Ulhr-plaai-r,  I'lurm^r  t  tuoli  — K..  X,  l  lartadun  n*rd.  Jciary 

Lathe    Standards.  F.mr-Sprol   Tume.1  Wheel 

rrtnk  t.rnrd  tr.-»d.i,  rnmpl.-t.  ,  ti,r.ui-r,  H-tftrr,  rn»lrii-r, 
I, winn.  rtrttanrrr,  Mutual  appi i>i al  - W.  Sail.,  fiUMoai-tuud, 

Wulvcrnaaipttiu. 

InrliarubUr  OaS 


S  <-«l.io  fn  t,  nraxly 

tttta.  t,  kdru  fn.tr  l|t,tho.|n. 


that  uSiri  Htttta,  t.  Edi  u  rjn.tr,  Hralh 

OHr?r»  roiiueated,  iny'.l.ii.ir  u*rfuj.  f.>r 

r.f  tor  *^*..«.  Januarr  a} 
clrau  -W'tati.  Pert  trrrac-r, 


New  i-norar  nnnrcnUl  Fng-lne.  Vt  rtlfal 

fan  «f  nural  hi.dtto.  li.  I„,  lalhr.  .aickuakrr't  Uthr  . 
W.t...i,.t,n.titn.l  VI.*..,..  HtUf.l 

Wajttr*).  I-urtalilo  Harmonium,  if  Black  Hunbunr 

Hrnt.  Morirrn  .lloahlr  PrrtnibuUtor  .  rt.kanur,  or  uartraak  — 
a.  W..  lc.  Htodtuaa  plar*,  lltndnraa  tUrt  t.uUl  Ktrat  r^i.l. 


THE  SIXPENNY  SALE  COLUMN. 


.|,f, rrfrarw.!.  art.  larvrlrd  i.  (An  rrV.at.  at  1A«  r«(r  of 
Mr  /or  lAd  *n>  l«  btoruU.  a,U  W.   «„r  rwr, 


For  Sale. 


i^^uai-w  u?ff.T.?Te."a4  Co' 
aaaaftsaV 

Turned  wronKbt-iran  ', 


4  tuod.Wutttr- 


rr(Ad*t-ona  like  thuar  g  tl.call) 
ben....  and  Bsij  Hatlry 


Pulleys,  not  . 

rail)  told.   Cuaap,  WISSI,  liar — J 

Friction  Pulleys  ■liopotiw  <ith  (sat  and  Urote 
SBlkMBjr-raaj,  a.t.rrt  for  rtoth  Inttluablr  for  n.pr*  and  bclu 
llluttratrd  tlrrular  rrt*.— lttotat.  aud  tv^t.,  HaUr). 

Violin  Strtnm,  real  Italian,  unrtqaalkal  for  dura- 
bility aad  war,  J  tlrtU,  l]  tUrap*.— ALruvtrtt  Ctat,  Ncoury 

Coltin-Mr  rin  Violin.  Tbe  flnrart  ncir  violin  made. 
Ilrviiptltr  li.t  pott  fror  -Acrao.it  I'm,  luipurttt,  Newbury. 

Nrwtrary. 

Brass   Band   Instruments,  Druma, 

Vlt.llnt.at -A  nn  t.t  r.ti.  Mutital  laauuiucnl  Mai 
Nr. bury.  Hrrht.    l.itt  tltprnrr. 

Transfer  Gold  Leaf.  t)w  brwt  lesf-ftoM. 

for  wntrrt  and  drrxoatort.    Hampli  IriMik  poat  Irro  la 
tiUdbraUrr,  Moke  Nr.lairton  rtwd,  Loudon. 

Minerals.    Huntlrttt]  aritarmtcly  named  Tarietiea.  in- 

clwdina  ratmdd.  opal,  tapphjn'.  mby,  lo*.  Apply  for  litt.  hlow 
plpr  tprtimra*.  aruaittr-fy  uaaaiw,  pott  rrt-c,  :-Vt,  tt  ,  loa,  r» — 
C.rccanoa,  o,  Ta<kbrt»k  atrwt.  I'trallco.  L.*>dua. 

Microaoopio  Objects  i»r  niounilmr.    Sample  fO 

prrparaliona  aad  pricr  Hat    It    3d  —  li    1-aicir,  Orotr  tUort. 


Microscopic  —  Oad-fly,  Ihnne-ny,  frlftw-anrm.  is 

lilnt  .  Ibr  Ihrvc,  rtd  — Mat  lultt  ptdjpjtla,  too  tp-v — raa,  id.— 


Microscopic  :  Labels,  for  cuv,  etnir  no.l  natejnv 

tlldra  •ialiljilrt,  a.  kladt.  tUuip— C'Htt  tVtraiirt,  KirttTam  l. 
Palaawlck.  (.loorratrrthirt. 


XN-Urnt  Roso  Eng-ine  - 

lintou  wtii.t.  t'artaKdoa, 


For  aalo,  rhrap,  a  mna 
Anlf  to  lapl  lui  tt  litoii 

For  Sale,  a  flrat-tiaaa  Atnalrur'a  Lathe,  with  forr-n 
Mc^  oral,  sroa 

r.iu.1  lu 

ami 


II.  (roaaattlr.  tpkr.lcal.  tad  other  ,t,utka  lull  -  t  ..I 
framrt.  tptral  .poarttua,  l.u  J«lr  nrtla.  Ac  .  At  AS 
arrw -Ow.  rutital  fcot,  Nttoun  ttrert  boratt.  Kit 


Beady-Sensitised  Paper  <«&.'.  ISa.  SJ.  r-r 

outre  rtaraalr  of*  rtnart.r  tllrrtt.  la,  poat  I:t».-VV.  R-.r.. »  -  » 
Jr ..  40.  n^lUido.i. -road,  Liyerpool. 


8ecret  Correspondence  System.  »1tb  lu-nr'- 

f.rr  MiiiAlnrt,  Lati.iUe  lakt.  Id  — A  At r  or,  Ikl  id  ttrecl,  Thrtl.*-. 
Norf.Jk. 

Screws  f'-n-  raakirur  mrtdrla,  4e.   Prarjiple  ruckf^a, 

Ciir.taiaiaai.Wilit.  il  Int.  anl  rbtl  n'lt.i    tttott.-d  tcr,t  .  Tr-  ■ 

7  ttarapa.  K-n-wt  raadr  any  pattrra  to  order— 11.  1'.  1>  '  I 
BSaaSi  Uptlclaa,  llUh  tUi-rt.  WkSJak 

i rrnt't  Sifj-net  Ring"-  Jiamand  net  in  daw.  l^car-j' 

MeaS    I'rotr- at  rjtl  — a  lit. i ..» ,  Atol.ltar,  In  itnd 

Conjuring-  Tricks        Parlour  Tricka, 

prtt-a  A.  —  H..».  <-'taro.ci>  lau*.  Luadira 
E  5d  Aru\t?!c^?»°*.to?k^rt0^ 

Moustache  Raised  in  a  lew  <U\t    S«-nJ.  f.ior..  r. 

ffUutpa  to  St  a.  I  tt  aad  It  rt.n.  In,  Lady-lao. .  tkat.  rlurd 

Boxwood  Heels.  whuliiviJi".  cb,  ap.--  Javia  oil : 
Sail  aaa,  I'mtoa 

HpleoJi.1  Electro-Magnet  i  «IT  -i ■  irn-jio. 
ntrutt  ,  tl.i  I..U.  ..1  ..***,  b»l7i>lot  *ad  wtrr -.Vctaao  Caotf.. 

UOTIT 

Phototrraphs  [viewa),  rrn-at  rarirty.  evtriiorditian 

taiue,  Un.  or  tin  tin,  id.  cut-It— r.tl.i,  1 1 ;  U.-nirrw  >U  t-t: 
UlatUoW. 

Gelatine  fur  trarinif  ftitirtc  lantern  tlilea,  Sjin  ««, 
lid  pti  do/,  ntuii.  -  Aiurrta-  Pnort,  l«t,  Tronnaln.  ulaaxow. 

Wonderful  Luu.  inous  Watch  Box,  ibowa  tic. 
latorOaik.pottIrrr.lt    1'u.ro  ,  ISI,  Troaaatr 

lu'p?1'^!  toft!  -'uu^ 'Vl^ft^j'  ToaTfio'^at.L'ir? 
lerracr,  lururory. 

Electric  Bell.  IjxJanrhc  Batterr,  Ptuh.  and  i' 

yarrl.  win  ,  r.  ad.    rtun(lar  aiatui,  £a  — Hi  a  tit  ..  I>.dtt*jr  y ,  X.I. 


t«8ti2ci*"  fSc!  i:?« -is  a  i: ^mSSm*^  oc"' 

Injectors,  I  and  X  II  -P    Certain  in  at-tion,  ruij 

llttdTlV.flr.  —  K.  Pawat.1..  tudinrrr,  T.ubtlljr. 

a(  Cooke  Telescope,  exm.llmt  dcfiuiian,  two  rutru. 

ryt-plrcra,  ua<  tctTtatrial,  gita-o.  u  ttand.  — T  Carat.,  Auttwttk. 
Laat  attar 


i «  ?i/t**".lta'iii l^,^*..^*  "i".  Id  n 

i.k.tr.,ad-..^t.:od.  pair  lw.  CoLtat,  Ul,  Park  laae.  L.%' 

3}.^a.°ettfJS??«K.T^^ 
llt.iataa. 

I  to  light  tax  10  rrmdll-J  • .  -a  -  I  Swan  Lani;  - 
I  foot  lathe.  aA.  — rlni  ttttt  tlaoratat 

-nt  Arc  Lamp,  fruni  t*  5«.  The  btV 

iwcictt.  rwt.pr.t  UBtp  rltolit    Omitrtt  tlaarata*. 

Inventors  can  ba«  iiae  of  StfAin-l  owrr  for  cxprn- 

I  mratt.— urrtttitt  HloruKa.,  Ill,  Mt  duhn  tln-rt,  liotcn.  k.  , 

Ventriloqual  Fig-urea  in  irn-at  %ariety.  IJat  .tue 

imp     1...  It  4tat.  ja,fo-pUud  .Intt,  Ma».a.»Kc. 


Tbe  new  pat. 


in,nco  lantern  PhctoBTUphs.  hi  plain.  In, 
enhrurrd.  N.  .  u.u  and  Appaiwtut,  luu.— A.  I'taraaat,  rlatlii- 
tlrtcl,  lilnuiiiMhalit. 

Lantern  Manipulation  for  8  atampa.  Gives  nil 

rrtiuuitr  UutUucUoa  for  UU  uod  Lulu*  Li*- tit— A.  Pt  too, ,  Il.r- 


Ethoxo  I.imellg-ht.  OM 

ketch  and  particular. —A  P 
.  flit  m 


(inly  re.]ttirerl.  lr>.  rvl. 

ti,    rliuily  ttrett.  hit- 


Five  sin,  Chromatropes.  •ultiJ  far  lime  or  oil  light, 

fur  IU..-A.  Pi  .rntti.LWrlly  tUt.t.  UUuittorlraui. 

IVpular  Lantern  Reading-*,  free  la  6.1  ;  ojoUliu 

truly  rradin**     kuutoroua,  Jrot-taal,  aad  prote—  P.  trttlT. 


Ktatlly  ttrrot. 

Photograph  Taken  in  100-f 

i-ulart.  Id.  Apparatua,  21a  up. trot  — 
lilruilnffkani 


[  latm  n,  and  porti- 
tMitti,  Liaily  itrt.  t. 


ttatlmi.tttal*  In 
,  and  H.1,1, 


Antakos.  curve  ('unit.  Wart*,  and  Hunt. true  A 
martrllotn  aad  anfall.ae  rimcdy.  Numrrurtt 
eluding  ontt  fmm  tor  Vrey  K.  t  ttea. 
i'h«atberlala  l"rlcc  It.  l|d  pt*  but,  ula 
Taa  A.rtaot  Co.,  Hroadrlytt,  Lteter. 

Pyrotechnic  and  Tri  de  Chr miosis-  Lnw»t 

price  at  lite  tt. i  and  X.«t..t  .  late  Pane  ,  »; ,  Mlacktrtara  rtatd 

Violin  without  a  Soundpost,  loud  nntntl  tone, 
Ua.,  at..— Piuuiaa,  u,  Leopold  tint  t,  liurtlett  road,  1. 

Peat-- OnbrreU  and  Son',  sileettd  for  orehida,  ferna, 

•ppiTr.iT^.iAadi';~* 1 '"  Un"""  ■m"tl'»"u" 


,  Ulna- wood. 

Fretwork  Saws  — The  CVIrbmled  "  Ptar ' 

a  as  pit  dot  free  for  *  riinpt  —II  ituu  Ha*.  ,  IVrt  tit 


BlaJc. 


tummoring-  cttrrtiutlSy  (  un-1  by  rurmpiiodeDer, 
Manual  of  to.UucU„o..  „r  p.jaoa-JI,    Ouataatcra-*  «  Jl  . 


Tbe  HCystio  Jeatar.  *t  uur-.-.  li.jm  in.  k.  I'svi^nijUi-* 

fie«  — Evy  La     t  >.>.  2%  CoapUua  slrvel,  -i--steT 

UeiaUkr  Violin  Strintra    ArJu^)*}^]^  mx*-** 

Ha**  A *" OT*1  H,"  |mm<  lirr,',  km— Jjai  jUllb-cu,  *.  h.t  n m  «rv  • 

Violin  for  Sale,  nwatiifli'*  nt  aolo  tone,  aoitaMi;  toi 

aldMlj  -C.  f » taa, l»,  #eraaalt-m  paw- . (a.rArM.rU,  f^.o,:.,. 


Kicroacopicavl  Preparationa,  hi«bly  flui»b^3. 

HUt.^taJ  a«rt  rathootjn.iT.  t».  n-ua  n»aiij  rurt|-xlu,.  - 
to*,  dort-n  ,  rnrh-  Kduiatldaal  jnd  V»tnl*i  »»V*t».  i*.  J-.r* 
}od  ea>f  h  bold  and  jVoatacr  eatra  UsA  aad  um^n,  f ^  • 
,'«.  —  I'm  Mm  a  M-arta,  Uevadoa.  >.  tHe  V  M  r»-<n*»  t-  ,*  t 
oMif*a  to  *lljht]]  advance  the  price  ul  MisiibiirU.  la  ini>m^w>  r  i* 
of  the  M|h  prltt  of  rhimuaU,  aad  natct Lai*  ea.plu;<d  lu  u*'it 
.trey«mrratTiia. 

Lan.nrn  SUdeiw  )ob  lot.    "  Hoj^'^r-Tburob  " 

It   "  I-ilmla.  »  JVfvffi*         12    "  I'wwln  IhMiU."  It  .  Ha.  avi  j-  i 

Mi,  full  uit- •taatatns  i».  itaUw*, 


Appn 


k-h,  Lo»du 


10/HlO  ArtiakiT  Photoirraplu.    Pi-pular  ivl.britica, 

At-ln-aM-a.CelrbiBted  l'nlAtlnff...  Atttlaue  »nd  M»d.-tn  N.  nipt-un 
ClaMk*  Modi**  Um  Arti-l*.  av     1 aM vailed  col  .ttlaa.  fatkrly 
an  -sent  f«sr  ailertloii.  p*>*t  fr""  — t^taosfue  and  sp. cim*-«».. 
— T  Vs  j-.ii««t  aod  IV,  I'loK- -i-i.diA,  l'al4laheta    1*  li  .  lir.iU 
north.    AjfroU  a  aalnl 

Violin  lata  nbould  use  8tuttafoni'a  Sew  Spken<- 

Kr«in  inil  i  in-  Cuaneaicnt.  (.<  Uily,  b»ir  apn*ai.  u  it  tmln-! 
of  tcathi-rlax  aad  fotat.»»*T  a  a>Ub  ,  dura  aot  lajure  thr  ta-ar  »*#-  ». 
avin  fram  fra*  tore,  aaa  «on»*r4UPlitly  cheaptT  la  thr  rod  l*r». - 
la— J  UrtiriiMi.  Inxatot  aad  I'otcati-ri,  Hoiawwt-mAd 
Itarn.  t,  1-ondoo,  N. 

Srvt  Bcrini.-  IVrpmreiS  Material  for  Microscopic 

Moi-Miiao.  lit)  fx  ted  diid  hUlncd  ratholofyiisi  aai  Aaat*»*iuraJ 
paTitloaa.  aeri-a  A  Jt  Mia  ant-elaaa  *ectl'>n>  IllartratlM  t»- 
n>>*iaat  anatoeny  «d  thr  I'.njc.  with  laatrvcbonrs  fo*  ttMuailif. 
psjat  fjree,  la  Id  rVani|de.  I*  m»*ar*Uanr-uua  httjaistl-.*!  aiti.  i. - 
ttnartioo*  ,  la.  Id  — K  MtMn.ff,  ful  rvaa,  t  iapUara,  JvW 

Concertina,  powt-iful  tone,  lfV^iiiaaa,  «Uver-plate«! 

top,  »  key,*d,  AsMtlo.  •teel  »ihmtora.  rosntalninkt  nil  thr  Utt^at  i  i 
pioTeatt'DCa  ,  i-qvaal  to  new  .  la  hscwwul  < i.'*+b,  roily  I'- 
Appro* al  — J.a  OKiLiiiai .  WrlUnirtoci,  Ho«i#rart 


Iron  Lathe,  «.in     tvutr**,   Iwk-warwl,  Juabl«;- 

thn>»  mdl.-aa  rh-kn  Uaad.tr,  thrr-e  »y-*4i  for  hnt .taal  *fw-t.  ali*- 
reat,  tn  j  W  reata.  tool-,  floe  plate,  drill  rhiKk.  Imttrrfty  »a  : 
aeiutre  i-ratm,dri«la«  pkatrw.  hraaa  full  chiKa  «v.ij>,  nrit- 
All  tfo  lajfe  r«*«wa*r  •  p*e*4t*l  uac-.-baai i u«  nil,  *>.  A'Bf 
W  llllam  alrret,  l^wsluo  Bri*Ace. 

Imperial   EmbrocAtton  -  HhouW  be  in 

h-uma.  I  be  fe-r-st  rrmrd)  for  broaHhlUa.  a»re  Uioat.  irwal.  rh<^- 
mat  I -.id.  sprain*  aa>d  bnit«*v  tminm  la  thr  hark,  atde,  or  part  «rf  tar 
Mr  ,  »Uo  klirht  hunt*  mud  rldlblaln*  where  t* 
r^eii.bllraof.a*oU.hi^a.hr,-U-.    rtu*  »+l 


ret-hrii.  bitea  of  tawoU.  he*da.  he,  AMr-  1 


uign 


:ed  by  Google 
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THE  SPORTSMAN'S  EXHIBITION. 

TI1E  Sportsman's  Exhibition,  which ,  forthe 
second  year  in  succession,  is  open  this 
week  at  the  Agricultural  Hall,  Islington,  ia 
-  one  of  the  most  popular  exhibitions  now  held 
annually  ut  the  great  building  in  the  Liver- 
pool-road. Last  year,  we  understand,  about 
80,(HKl  persona  paid  for  admission    a  suffi- 
cient indication  of  the  interest  which  ia 
taken  in  all  matters  of  sjiort.    It  must  not, 
however,  be  supposed  that  the  visitors  were 
oil  s]»ort«tncn,  for  very  many,  no  doubt, 
went  to  •' tako  stock"  of  the  exhibits,  to 
oliservc  what  progress  had  been  made  in 
construction,  and  what  new  ideas  had  been 
introduced.    It  is  mainly  on  those  grounds 
that    we   propose  to  give  ft  general  sum- 
mary of    the  exhibits,   which,  with  the 
exception    of  the  bicycles  and  tricycles, 
were,     with     commendable  punctuality, 
ready  fur  inspection  on  the  opening  day. 
Entering  at  either  door,  the  most  pro- 
minent objects  aro  boats  and  carriages, 
the  latter  of  all  shapes  and  sizes ;  but  the 
boats  restricted  almost  entirely  to  those  used 
for  pleasure  purposes— racing  craft  being 
noticeable  by  their  absence.    Viewing  the 
exhibits  of  the  bout-builder's  art  as  here 
shown,  it  is  impossible  to  deny  that  it  has 
reached  a  high  degree  of  perfection,  both  as 
regards   model,   construction,  and  finish. 
Searlc  and  Son*.  Stangute,  S.E.,  show  then- 
water  velocipede  for  one  passenger  and  one 
driver.     It  consists  of  two  light-decked 
skiffs  firmly  braced  together,  with  paddle- 
wheels   extending  beyond    the  combined 
breadth,  which  are  driven  by  an  ordinary 
pedal  crank  in  the  centre.    The  driver  of 
necessity  sits  rather  high,  but  as  great  sta- 
bility is  obtained  by  the  use  of  the  two 
"  holds,"  thi  rt.'  is  no  fear  of  the  vessel  turn- 
ing over.   The  paddles  are  connected  by  the 
same  shaft,  aud  the  two  rudders  are  also 
linked  together.    On  still  water,  a  speed  of 
about  five  miles  an  hour  ca  n  bo  reached  ; 
but  we  suspect  it  is  rather  hard  work  if  con- 
tinued for  any  time.    Pair-oared  gigs  and 
skiffs,  fitted    up  for  the  conveyance  oi 
pleasure  parties  are  notable  for  their  num- 
ber; but  the  more  interesting  exhibits  in  the 
boat  line  are  the  canoes.  Mr.Tagg,  Molesey, 
shows  a  large  North- American  stylo  canoe, 
called  the  "Niagara,"  which  ia  especially 
mlaptx-d  for  work  on  rapid  streams.    It  has 
Clamper's  swivel  rowlocks,  and  a  shifting 
centre  keel  to  keep  it  steady  while  shooting 
rapids.  Rowland  Ward  and  Co.,  Piccadilly, 
show  native-built  Canadian  canoes,  which 
can  bo  cornered  with  those  constructed  on 
the  same  tyjio  by  Messrs.  Burgoine,  of 
Kingston.      The  former  (amongst  other 
curiosities)  show  a  Welsh  coracle,  which 
will  interest  many  boating  men,  while  the 
latter  exhibit  the  Thames  gig  "  Violet," 
lent  for  the  purpose  by  its  owner,  us  ar- 
ranged  for   uainping-out  purposes.  Just 
here  we  may  direct  attention  to  the  double- 
roof  boating  tent,  shown  by  B.  Edgington, 
Duke-street,    S.E.,    constructed    of  the 
*'  Willesdcn "    water   repellent    and  rot- 
proof   canvas.    The   tent  is   erected  and 
shown  with  its  outfit  of  utensils,  Ac,  for 
camping  out,  or  for  use  by  travellers  and 
explorers.    Amongst  the  exhibits  of  Mr.  II. 
Woodhouae,  of   Maidenhead,   we  note  a 
beautifully    finished     punt     for  fishing 
and    pleasure    purposes,    constructed  of 
mahogany,  with  wliite  pine  fittings,  and 
nicely-marked  teak  lida  to  the  lockers  and 
other  prominent  part*.    Thia  builder  also 
shows  a  double  skin  ribless  skiff,  in  which 
the  planking  is  arranged  diagonally  from 
keel  to  gunwale,  the  outer  skin  of  one  side 


beingnt  the  same  pitch  as  the  inner  skin  of  the 
opposite  side.  This  method  of  construction 
not  only  makes  a  very  strong  boat,  quite 
proof  against  blows  which  would  make  a 
hole  in  boats  built  in  the  ordinary  manner, 
but  also  especially  adapted  to  prevent 
warping  and  leakage  in  hot  countries— the 
"  planks  "  in  breadths  of  about  4in.  crossing 
each  other  and  holding  the  whole  together 
very  firmly.  The  Bertbon  boat  has  been 
described  several  times  in  our  columns,  but 
those  who  see  it  for  the  first  time  are  rather 
surprised  to  find  that  a  Tft.  fishing-boat, 
which  is  3ft.  6in.  beam,  shuts  up  into  a 
width  of  '>in.  Boats  on  the  Berthon  prin- 
ciple are  now  constructed  of  all  sizes,  from 
the  smallest  canoe  to  ■  troop  boat  capable 
of  carrying  1U<)  hands.  They  are  exhibited 
by  the  Berthon  Boat  C:>.,  of  Aldersgate- 
street,  E.C.  II.  F.  Speed,  Esq.,  lends 
models--  one  of  the  single-handed  cruising 
canoe  Yiprr,  '2iyft.  long,  aft,  oin.  beam,  with 
a  druught  of  3ft.  2in.    The  Viprr  1ms  made 


of  Westminster  Bridge  -  road,  show  I 
varied  collection  of  Thomas  and  Bear's 
slip  links-  a  humane  device  by  which  a  fallen 
horse  can  bo  released  instantly  by  touching 
a  spring,  instead  of  being  half-strangled  by 


the  collar.  These  links  are  now  extensively 
used  by  all  the  large  carriers,  aud  by  many 
firms  doing  their  own  cartage.  We  must 
also  direct  attention  to  the  patent  saddle- 
bars  intended  to  prevent  the  dragging  of 
the  rider  in  the  event  of  falling  or  being 
thrown  from  a  horse.  These  devices  arc 
ingenious,  but  are  scarcely  perfect,  for 
although  it  ia  claimed  that  tho  stirrup  and 
the  leather  are  instantly  freed  in  whatever 
position  the  rider  may  fall,  it  ia  obvious 
that  if  the  pressure  is  brought  on  the  stirrup 
in  the  perpendicular  line  it  will  not  be 
released,  or  it  would  lie  useless  as  a  atirrup. 

Most  of  the  well-known  gunmakers  are 
represented  with  improvements  chiefly  in 
the  form  of  hammerless  guns,  with  cartridge- 
extractors  and  safety-actions.  In  this 
three  voyages  between  Erith  and  Lyming-  branch  of  sporting  exhibits  there  is  great 
ton.  At  same  stand,  C.  Penrose,  Esq..  competition,  and  while  several  of  the  makers 
exhibits  his  model  tent  for  canoes  and  small  <  show  ingenious  arrangements  for  ejecting 
half-decked  boats,    which   works   on   the  I  the  cartridge  as  soon  as  the  gun  is  opened, 

s,  Kynoch  and  Co. 
Birmingham,  exhibit 


principle  of  a  carriage  hood,  can  be  fitted 
in  a  couple  of  minutes,  and  raised  or  lowered 
in  30  seconds.  The  Loan  Exhibition  also 
contains  a  number  of  racing  yachts  regis- 
tered in  the  Model  Yacht  Sailing  Asso- 
ciation. 

Carriages  and  carts  of  all  sort*  and  sixes 
occupy  bv  far  the  largest  space  of  any  kind 
of  exhibit.    Mr.  IT.  Whitlook,  Holland-gate, 
W„  strikes  a  new  line  by  showing  a  four-in- 
hand  drag  finished  on  one  side  only;  so  that 
the  workmanship  and  tho  quality  of  the 
materials  can  be  insjiccted  before  they  are 
covered  up  by  the  painter.    Mr.  Carpenter, 
Staines,  shows  a  drag  which  is  hung  very 
low,  and  is  stated  to  weigh  about  lScwt. 
only.    Of  specially  light  vehicles,  however, 
we  may  note  a  few   "buggies"  of  the 
American  type    scarcely  likely,  wo  think,  to 
find  much  favour  in  this  country,  although 
some  of  our  beet  makers  have  lavished  all 
their  skill  on  them.    Some  of  t  he  dog-carts 
are  fitted  with  brakes  (patented)  ;  others 
have  appliances  for  shifting  the  weight  on 
going  down-  or  up-hill.    Cook  and  Cosson, 
of  Malvern,  exhibit  a  cart  and  working 
model  of  the  latter's  patent  brake  for  two- 
wheeled    vehicles,    which,    whilo    it  re- 
tards the  wheels,   takes    all    weight  off 
the  horse.     The  shafts  in  this  case  are 
hung  outside  the  body,   and  the  driver, 
by  means  of  a  lever  working  on  their  ends, 
throws  the  weight  off  the  horse's  buck,  and 
brings  the  wheels  against  a  fixed  brake 
Atkinson  and  Philipsou,  of  Newcastle-on 
Tyne,  amongst  other  exhibits,  show  a  Cape 
dog-cart,  fitted  with  adjustable  ]k>1o  and 
shafts,  for  one  or   two  horses,  and  the 
Mortimer  patent  brake;    Thorn,  of  Nor- 
wich,  exhibits   a   Norfolk  shooting-cart, 
and  a  car  fitted  with   patent  adjusting 
shafts;    while  Mulliuer  and  Co.,  of  Lea- 
mington, show  a  Whitechapel,  in  which  the 
driver  can  "exactly  regulate  the  balance" 
by  turning  a  small  crank  immediately  in 
front  of  the  seat  without  interfering  with 
the  hanging  of  the  shafts.    There  is,  how- 
ever, no  brake  in  thia  instance.    A  novelty 
in  this  department  is  tho  device  shown  by 
Aves  and  Moss,  of  Barbican,  for  reducing 
the  vibration  imparted  to  the  wheels.  In 
this  invention,  the  wheel  proner  ia  really 
encircled  by  the  rim  of  another,  which  is 
made  to  bear  upon  and  clasp  it  by  meana  of 
sheet-steel  springs,  free  to  move  atone  end, 
and  riveted  to  the  outer  tiro  at  the  other. 
Wheels  made  on  this  plan  are  also  said  to , 
prevent  the  humming  noise  heard  in  closed 
vehicles,  and  to  be  as  useful  as  rubber  tires 
at  one-fourth  of  the  cost.    The  invention  ia 
also  shown  (in  the  gallery)  applied  to  a 
bicycle  wheel.     Of  saddles,  harness,  and 
other  accessories,  there  is  little  to  be  said, 
to  note  that  Alexander  and  Co., 


Messrs.    Kynoch    and   Co.,    of  Witton, 
near  Birmingham,    exhibit    an  improve- 
ment in  another  direction- -vis.,  a  "per- 
fect "  reloading  metallic  cartridge.  Sjiorts- 
uicn   have    thus   a    choice    of   using  a 
gun  that  ejecta  the  cartridge,  or  one  that 
does  not  eject,  but  preserves  the  cartridge 
for  future  use.    The  only  reul  novelty  in 
this  department  is  the  "  Gye  "  gun,  exhibited 
by  Messrs.  Cye  and  Moncrieff,  of  St.  Jumes's- 
street,  S.W.    The  gun  was  not  in  the  build- 
ing at  the  time  of  our  visit ;  but  judging 
from  the  description  we  obtained,  tho  im- 
provement consists  in  the  loading  arrange- 
ments.   The  inventors  compare  it  to  a  loco- 
motive by  pointing  out  that  in  the  latter  a 
small  door  is  opened  and  the  fuel  inserted. 
In  an  ordinary  breech-loading  shot  gun  the 
barrels  are  allowed  to  drop  in  order  to  insert 
the  cartridge,  which  is  analogous  to  moving 
the  whole  engine  and  leaving  its  door  stand- 
ing.   The  barrel,  then,  in  the  new  gun  is 
rigid,  the  improvement  consisting  in  the 
breech  mechanism,  which  dispenses  with 
levers  and  grips,  and  admits  of  the  gun 
being  reloaded  without  altering  the  position 
in  anv  way.    In  connection  with  the  shoot- 
ing department  is  the  Liguwsky   "  clay 
pigeon    and  trap.    The  trap  consists  of  u 
tripod  and  pedestul,  tho  latter  being  capable 
of  movement  in  all  directions.    At  the  top 
of  the  pedestal  is  a  coil  spring  which,  by 
means  of  a  notched  sector  and  trigger,  can 
be  set  to  four  different  tensions.  Attached 
to  the  sector  is  the  sling  arm  which  throws 
the  "  pigeon,"— a  sauoer-shapod  piece  of 
hard-baked  clay,  with  tho  rim  rounded  in 
in  such  a  way  that  the  air  is  compressed,  as 
it  were,   within  the  hollow  part  by  tin- 
rotary  motion.     Tho  "day  pigeon."  aftor 
its  first  rapid  flight,  which  is  ui  the  direction 
to  which  the  sling-arm  is  pointed,  sails  or 
skims  in  the  air,  and  unless  hit  and  broken, 
settles  gently  to  the  ground.     It  is  thus  nu 
economical  device,  as  well  aa  commendable 
on  humanitarian  grounds. 

In  tho  gallery,  which,  owing  to  the  ma- 
chines being  mostly  at  the  Albert  Hall,  was 
only  partly  tenanted  last  week,  will  be  found, 
besides  the  bicycles  and  tricycles  we  noticed 
recently,  a  decided  novelty  in  the  shape 
of  the  "  Rcmieycle,"  the  invention,  wo  be- 
ieve,  of  Mr.  F.  Woodhains,  I^irkin  Hall, 
Frindsbury,  Kent.  Tho  machine  is  a  true 
rowing  tricycle,  the  levers  by  which  it  is 
propelled  resembling  in  their  shape  and 
action  aa  nearly  as  possible  the  handles  of  a 
pair  of  sculls.  Loose  on  the  axle  at  each 
side  is  a  grooved  pulley,  which  gears  into 
the  driving  mechanism  when  it  is  turned 
round  for  forward  propulsion,  the  motion 
being  imparted  by  a  "band,"  which  also 
a  wooden  pulley  attached  to 
fulcrum  end  of  the 
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latter  slides  in  guides,  so  that  u  long  stroke 
in  r*ftWli|  and  the  cord  band  l<eing  no  ur- 
rang>  ■■  that  the  motion  of  pulling  the  levers 
toward*  the  breast  revolves  the  driving-' 
pulicy.  the  rider  advances  Mm  foremost. 
Tlii-  steering  is  effected  by  means  of  levers 
within  reach  of  the  heels;  hut,  as  u  mutter 
of  fact,  the  practised  rider  will  steer  with 
the  sculls,  juit  as  if  ill  a  lm.it;  for  each  scull 
J3  independent  of  the  other,  mid,  consc- 
ijuently,  the  whe.  Is  also,  The  broke  is 
applied  by  niedlis  of  a  lever  within  reach  of 
the  toe*  ot  either  hoot.  The  loss  of  power 
in  frictiiM)  is  no  doubt  considerable  ;  hut  the 

/uachiii'-  bus  many  faaUtrw  t<i  recommend  it 
to  th.>s.'  who  require  such  exercise  aa 
rowing  affords  without  going  upon  the 
water.  The  LoioCSter  Tricycle  Company 
exhibit  Kirby's  patent  safety  tricycles  in  the 
lolding  n:i  1  rigid  fonns.  This  machine  is  a 
front  steerer,  with  a  frame  of  peculiar  con- 
btructi'jti.  From  the  uxjc  lit  cueh  side  rises 
u  bar  in  an  oblique  direction,  and  extending 

to  A  horizontal  or  safety-bar.  on  which  the  the  diiuTum.    If  MM 
bonis  ©:'  tho  rider  rejjt  while  he  grusps  the  J'*1*,  *W  _r>n«*n.itfity 
steering-lever  with  his  thuinlni.     From  the 
centre  of  the  horizontal  bar  depends  a  verti- 
cal bar  which  forks  to  pass  the  buck  bone  and 
to  form  hearings  for  tke  crunk  and  spur- 
whool,  the  rider  sitting  right  over  the  pedals 
and  a  little  in  advance  of  the  axle.  The 
double  driving  is  effected  by  differential 
gear,  and  the  action  is  the  same  both  back- 
ward]   and    forwards.     The    mae.hinn  _  is 
mounted  from  behind,  ft  safrty-leg  being 
provided  to  prevent  n  capsize  in  that  direc- 
tion. Tho  mounting  rcauitvs  a  little  practice, 
as  both  feet  must  be  placed  on  the  axle  and 
the  knees  bent  until  the  saddle  is  reached, 
when  the  legs  are  passed  down  in  front  of 
the  axlu  to  the   pedals.     Dismounting  is 
vory  easy,  and  is  practically  safe  ut  any 
Speod.    The  folding  machine  C4iu  be  taken 
to  piece*  in  about  half  a  minute,  and  re- 
duced to  a  width  of   loin.    The  brake,  a 
powerful  one  applied  to  the  tires,  is  put  on 
by  a  motion  of  thu  left  wrist  without  moving 
the  hand    from  the  safety-bnr.    Mr.  *.\ . 
Kcantlebury.  of  Lea  1'ridge-roud,  exhibits 
his  patent  "  safety  bicycle,  or  rather  safety 
appliance,  n*  it  con  lie  added  to  uny  two 
wheeled  macldne.    It  consists  of  a  litth 
rubber  wheel  held  in  a  cage  lit  the  top  of 
the  fork,  just  in  front  of  the  hvud.  This 
contrivance,  while  permitting  the  driving- 
wheel  to  run  freely  through  tho  fork,  will 
not  allow  the  latter  to  turu  over  in  front  of 
the  whe,  1,  the  little  rubber  ball  jamming  it 
tightly.    Thu*  if  the  rider  comes  across  u 
brick,  the  hack  wheel  U  not  thrown  over 
his  head  ;  bnt  if  ho  is  going  ut  high  spe<d 
we  are  afraid  this  device  will  not  save  him 
from  being  thrown  over  the  handles.  Aves 
and  Moss,  Ilarbican,  exhibit  a  tricycle  in 
which  motion  » imported  to  the  axle,  through 
chain  gearing  speeded  up,  by  means  of 


We  have,  then,  tor:  nsMcr  the  effect  of  those  out-  firm-  Nobodv  complains  of  the  weight  of  tha 
standing  colour,,  (he  Hint  t-ns  effecting  a  grater  caliper  gaoRo  that  is  ^to^WW 
u  •  i  .1  ..•  ,i  »  „„.i  ,.t  „,„J?(-,,„  . k„_  i  uig,  and  vet  ninety-tune,  out  of  a  buuun-u  pears  ol 
,Wimo„o|  tie-  y>l,-tendof  tnc»£"*™'h»"  J„n  i„,  li^ht" flimsy  thing,  that  wUlT^ing 
tho  .  Town,  the  latter  un  alm»,t  proportionate  Ja  even  ^  the  small  "amount  of  couUet 
greater  dup-rnon  of  th-  nslend.  this  tar.  gives  pttmut  ^  tho  average  machinist  pvea  ta  the  set 


nd.  Tnis  fart  gives 
•ptsroxiMta  rale  or  snide  to  lialanco  our 
combination,  testing.  a«  liefure.  described,  on  the 
mercury-tilled  belli .  I n  trade  parlance,  the colours 
arc  called  "  Hsfl  *'  and  "  blue."  I  shall  use  these 
term*  t'>  nvoid  complexity.  Taking  for  granted 
that  the  centre  of  1l  "  riy  is  aohroni  itised  as  near 
us  uin  be  by  nor  ovulation,  W*  must  in  pm  - 
lire  correct,  until  lie'  blue  and  red  edges  of  the 
pencil  i  merge  :i*  nearly  jwrallel  with  each  other 
as  can  be,  t .  Inawv  the  most  colourless  image. 
We  must  now  vin^i-i-'r  the  action  of  two  lint* 
when  parallelism  is  obtained.  The  red  edge* 
of  the  r.iv  will  be  visible  just  inside  the 
visual  focus,  and  the  blue  edge*  just  outsid--. 
Itff.  1  explains  this.  If,  red  nlge  ;  II,  blue  :  Ike 
line  1',  the  visual  foOtl.  jOm  nppoarancr.  end 
on,  will  he.  that  the  luminous  js>inl  expands  into 
r>d rings innidetliffnf  us withab'un fringe:  outsidi- 
the  f"cus  UiepoeitioM  ur<-  revi  mod,  as  a  «0- 
ment's  ean«iJi  rati  m  will  prove  when  we  look  at 
is  pn*cnt  at  the  visual 
of  the  llint  bus  must  bo 
mtrH  bv  h  r.~  ning  tho  radius  of  tho  flatter 
curve  of  the  flint  1-ns  in  the  first  form  I  give,  nn  l 
by  im  reasin^  the  radios  of  both  convex  outer 

ric.i  . 


of  his  calipers.  It  is  the  amount  that  calipers  will 
spring  under  a  certain  contact  pressure  which 
necessitates  that  mm  must  become  used  to  a  pair  of 
cotii>en»  before  they  arc  cnabh<d  to  make  correct 
measurement*  with"  them  :  ami  it  is  remarkable  how 
correctly  some  maramiaU  will  in e*? are,  notsrith- 
staudiug  that  they  m-t  tho  calipers  with  much  more 
forcible  con  tad  than  i«  really  proper,  because, 
although  thev  inny  transfer  uicasurvmcnts  from 


B 


one  piece  to  ann'.her  and  make  them  a  good  Bt,  yet 
from  tho  spring  of  thn  legs  the  meiuurrment  tn 
whi.-h  tho  rolil»?rs  tuv  ««t  will  be  found,  if  tried  on 
a  Brown  uiel  ftharp*  8t'',■*1  ru]o'  to  b*  KtmX>ty 
affect-sl  hv  the  spring. 

Take  a'pici!  of  work.  f'T  example,  of  say  4m. 
l'.uimctcr,  and  let  the  calip>'rs  he  set  so  as  to  hare 
sensihle  pressure  ou  the  w..rk.  an>l  Uke  the  measure - 
mi-nton  the  huieln'-Uh  divininns  of  the  rotusnnriR 
rule  Then  rr»et  them  so  that  contact  is  barely 
rwrcerUhlc.  ami  on  again  upplying  tbem  to  the  rule 
the  difference  will  b«  clearly  ""ted  if  an  ordmary 
l  ve»lniwUuj<d.  There  will  be  a  certain  amount 
o'i  spring  in  any  pair  of  calipers,  if  the  joint  1  «Ufl 


I  curves  i"  the  s- 
Tlie  linal  ui 


Md  torm,  in  otpial  prr.portion 
ti  >ns  for  colour  are  extremely 


minute,  to  obtain  I  very  near  approach  to  pet*  ,  t 
Bchromatirity.  The  consideration  of  a  number 
f  dusgTiims',  in  which  th"  rod  and  blii''  rays 
I  are  drawn  out  of  parallelism,  will  assist  much 
in  testing,  and  also  give  an  idotof  tlicextreme  deli- 
cacy of  tho  alterations  necessary.    The*;  alter- 


lever'  drivinc  the  shaft  by  u  clutch  uction.  ations  have  always  been,  and  1  think  must  always 


The  levers  ore  returned  by  spirul  springs 
Both  feet  can  lie  worked  at  once,  if  desired, 
or  one  only,  while  the  stroke  can  be  long  or 
short.  The  South  London  Machinists'  Co 
•xbil.it  their  new  machine  the  "Challenger 
in  which  the  connection  between  the  cranks 
and  axle*  is  made  by  means  of  four  universal 
joints  and  an  upright  shuft.  The  arrange- 
ment is  ingenious,  and  is  patented 


OBJECT-GLASS  WORKING  -IV. 

liv  "  Pmunurtorv-" 


be,  experiment-ti,  bat  eonductisl  with  judgment 
Kigs.  2  and  :t  show  two  conditions  of  error  :  Fig. 
•J  when  the  blue  rays  are  too  near  the  fuens,  Fig. 
•S  when  the  red  rays  nro  too  near;  yx^t  l«ith 
proofs  of  iiiidercorrection  of  greater  and  lesser 
degrw,  nisiding  similar  treatment — viz.,  greater 
MUUltkUy  "(  llio  tint  b-ns.  It  will_  l«-  sis  n 
that  tho  conditions  can  van-  immensely  with  every 
degri.-e  of  nearr.' ss,  and  much  _  difference  of 
opinion  exists,  even  amongst  opticians  as  well  a* 
astronomers,  as  to  the  bust  appearance  on  test  tn 
show  a  naturally  coloured  stelbir  l»dy.  I  Wt  of 
opinion  thul  the  l»  st  correction  is  when  the  out- 
side fringi'S  are  equal  in  width,  with  tho  farm*  I 
1  give;  thus  pmvin'K,  as  nearly  as  practioabl 


enough  t.i  wnnit  tho  calipers  to  he  bandied  freely 
without  fear  of  the  «t  altering  ;  hot  if  0«  legs  nre 
broad  enough  and  tho  washers  and  pin  are  »u»i- 
cvutly  Urge,  and  nt  the  same  time  a  good  fit, 
caliiirs  may  be  cloned  open  the  work  by  the  hand, 
as  [u  Fig.  i,  and  sot  to  the  required  sue  at  one* 


ub- 


THF.  two  fonns  of  o .  g.'s  gi  vr  n  in  a  former  paper, 
arc  s>  arranged,  by  cur  vat  are,  as  to  MmMK 
M  n^r  M  prttCWable  the  I  and  ti  lines  of 
the  spectra.  Tho  asxtttanduj;  colours  cannot 
IN  i  i:n>iin"'l  to  MmwHI  m  any  form,  by 
th*  gUaSOS  y  t  made.  For  a  fuller  account  I 
WtUt  tefw  </ur  readers  to  seme  very  exi-ellent 
ortil  Vm  [rOtnthencn  Of  "  tlrd>  rie  Vital  '*  printed 
in  th"  ExaUSU  MwrtUXJC  ii  few  moiith.i  sine 
Uo  lh«  "liiati^ualityof  E'lu-d-lAngtb  Spectra, 


soluti 


pardlelLsni. 

(To  bt  continued.) 


CALIPEES   AND  CALIPERING.' 

By  Joshua  Hosk. 

APOKT  Of  great  importance  in  a  Jiair  of 
machinists*  calipers  i»  stiffneas  nut  stiffness 
in  the  joint  particularly,  but  stiffness  ot  shape  ur 


without  requiring  any  farther  adjustment,  all  that 
is  uecesaary  being  to  clone  them  upon  the  work  with 
a  proper  degree  of  force,  which  is  soon  Icamod 

by  practice. 
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A  Rood  form  for  outside  calipers  is  shown  in  Fig. 
3,  the  pin  ami  washers  lieing  much  larger  thnn  is 
usual.  The  holes  should  be  slightly  Ui)«  r.  uud  the 
pin  fit  mndr  by  forcing  it  in  by  hand  while  rotat- 
ing bark  and  forth,  applying  oil  to  keep  it  from 


cutting.  The  pin  should  fit  »o  well  as  to  make  the 
joint  very  nearly  tight  enough,  independent  of  the 
washers.  Calipers  Thus  inado  will  last  many  years 
without  getting  loose- jointed.  The  pin,  however, 
will  Ret  loose  tu  time,  and  in  the  larger  calipers  it 
is  a  good  plan  to  drill  a  hole  through  the  pin.  so 
that  a  punch  inav  lie  drawn  through  to  tighten  the 
joint  when  necessary.  The  legs  of  the  caliper*  in 
Fig.  3.  aa  will  be  "noticed,  are  much  wider  than 
"   vhieh  is  done  to  prevent  spring 


In  applying  calipers  to  work  of  2in.or  ttn.  diame- 
ter, the  little  finger  should  project  beneath  the 
piece,  as  in  Fig.  o,  so  that  the  lower  caliper  leg  cuu 


^  \\\, 


ssi  ratted  against  it  to  steady  it  and  enable  ffca 
upper  leg  to  bo  very  finely  adjusted.  A  lighter 
c  intact  is  thus  attained.  This  is  a  much  bettrrpl.in 
than  trusting  to  the  cuhjiers  to  adjust  themselves, 
u  will  be  the  i(th.  \  i  reapplied  as  in  the  figure. 
The  calipers  should  be  held  lightly,  because  the  hand 
.»  more  sensitive  to  the  eou tart  then  than  it  would  be 
if  ther  were  held  with  a  firm  grip.  The  points 
-hould,  for  ordinary  work,  be  slightly  rounded, 
as  in  tie  end  view  in  Fig.  3,  so  that  the  calipers 
may  be  moved  sideways  to  try  the  set,  on  work  of 
from  Sin.  to  fan.  in  diameter,  the  difficulty  of 
Accurate  measurement  increasing  with  the  sue  of 
the  work,  especially  in  cylindrical  work.  The  end* 
-hould  be  tempered  to  a  purple  and  bevelled  off 
from  the  outside,  as  shown,  and  not  from  the  in- 
side, because  in  that  c*«e  it  i*  .lift;.-  ilt,  when  tl..  v 
ore  opened  out  very  wide,  to  know  Just  where  to 
k<-»te  the  point  of  contact  for  the  inside  calipers. 

la  trying  outside  with  inside  calipers,  the  sizes 
\<>iug  between  .'m.  to  tin.,  the  calipers  may  be  held 


a«  in  Fig.  L  the  point  of  the  "  insides"  resting  ou 
the  fingers  in  such  position  that  the  point  of  the 
"outside*"  may  be  rested  there  also,  and  both 
will  l«?  steadied.  The  forefinger  supports  one 
leg  of  the.  outside*,  and  Uin  middle  finger  suprwirts 
the  other.  The  insides  mav  be  hi  Id  vi  rtu  ally  r 
horizontally,  the  latter  p<  -itinn  being  preferable, 
us  the  light  will  Is*  better.  For  larger  »irc»  the 
set  should  lie  tested  in  the  position  shown  in  Fig. 
7,  the  insides  and  outeides  retting  on  the  forefingi  r 
of  the  left  hand  and  both  legs  of  the  "  outside*  " 
bring  supported  as  shown. 

A  good  form  for  inside  calipers  i<  »hown  in  Fig.  4. 
the  points  being  at  an  angle  and  nut  rrunilcd.  as  in 
rig.  the  difference  lx  iug  that  tie*  rxtn  ne-  |.  -ii.t- 
of  the  angle  will  measure  clear  to  the  bock  of  a  hole, 
which  the  curve  of  rounded  points  prevents.  The 
l'ritt  and  Whitney  Comisuiy  have  found  thut  .1 
machinist  can  with  a  good  t<uir  of  calipers  measure 
within  the  twenty -thousandth  of  an  inch— a  degree  of 
accuracy  sufficient  for  nearly  all  purposes. 


legs,  and  altogether  in  a  miserable  condit:  .u.  In 
tho  cose  of  infertiKus  diseases,  he  gave  ilirc<ticus  as 
to  treatment,  ami  particularly  the  measures  that 

light  to  be  taken  to  prevent  the  spread  of  infec- 
tion. Infection  in  scarlet  fever  was  conv>yedby 
the  flakes  of  skin  shed  when  desquamating  .  those 
might  be  carried  long  distances,  and  be  conveyed 
frum  one  person  to  another  by  means  •  i  letters, 
)  lis,  clothes,  ,\,  Win  u  dex|uaroat.iij  .1  they 
rubbed  the  tuitirnt  all  over  twice  daily  uith  cam- 
phorated oil  it  would  help  greatlv  to  prevent  infee- 
t:  hi  »[in  ailing.  In  measles,  while  draughts  -hi  uld 
be  rare  fully  guarded  against,  the  diet  should  ba 
very  light— plenty  of  good  milk,  beef  tea,  ex., 
until  quite  convalescent,  then  a  little  Ij~)i  Was 
always  u  good  thing  to  begin  with.  When  typhoid 
fever  broke  out,  one  should  suspect  something 
vrrong  with  the  drainage,  water,  milk,  or  it  might 
lie  the  dirty,  Istdly- ventilated  state  of  the  whole 
house.  Typhus  was  a  preventible  disease,  and  was 
caused  br  overcrowding,  bad  ventilation,  and  a 

lir'.  v  i  ondltion  of  houses,  clothes,  and  pimple.  No 
•      .'UjuU  evci  gi>  mar  a  fever-patient  iiitjig 


NURSING  THE  SICK. 

DR.  J.  HALLTDAY  CROOM  recently  lector,  I  li 
Ediuhurghon  "Nursing  the  *<ick."    Dr.  Croora 
began  by  pointing  out  that  the  three  great  factors 
of  life  were  air,  heat,  and  nourishment,  which  were 
almost  entirely  in  the  hands  of  the  nurse  who  was 
constantly  with  the  sick  person.     He  thin  gave 
soroo  hints  as  to  Ih"  choice  of  n  rick-room,  the 
regulation  of  temperature,  the  cleanliness  of  the 
room,  and  the  /xrnonm  I  of  the  nurse .    Among  other 
advices  to  the  nurse,  he  remarked  that  none  enuld 
be  mure  important  to  her  than  the  avoidance  of  all 
forms  of  alcoholic  stimulants  while  she  was  engaged 
in  nursing.    There  could  be  no  question  that  long 
physical  fatigue  and  anxious  watching  were  better 
maintained  on  tea,  coffee,  or  cocoa  than  by  the  use 
of  any  form  of  alcoholic  or  molt  liquor  whatever 
The  nnrsc  must,  for  the  time  l«-ing  at  least,  become 
a  total   abstainer   from   alcoholic  drinks.  The 
patient'*  bed,  be  insisted,  should  Is-  made  at  least 
•  try;  a  day,  however  ill  the  patient  uii^ht  lie,  unless, 
tlie  doctor  absolutely  forbade  it.    If  possible,  the 
patient  should  not  nave  a  feather  bed,  a  hair  m 
straw  Is-d  l«ing  far  more  comfortable  for  him.  He 
described  the  beat  way  of  making  a  boil  so  as  t 
give  the  least  possible  disturbance  to  the  sick  ]>t 
son  ;  and,  in  order  to  prevent  lied  sores,  laid  down 
these  rules:— (1)  Keep  the  sheet  below  the  patieut 
perfectly  smooth  ;  CD  wash  the  parts  where  the 
I"  me  is  prominent  daily  wi'h  soajiand  warm  water, 
dry  them  well,  rub  them  over  with  a  little  spirits  of 
wine  or  whisky  to  harden  the  skin  :   (  I)  change 
the  patient's  position  fm|ueutly  ;  (4)  never  let  him 
lie  on  a  blanket :  a  freshly-made  b'd.  a  good  sponge 
ov,  i  with  vinegar  nn«l  water,  woil  1  ofteu,  after  a 
restless,  sleepless!  night,  have  the  goo  J  effect  of 
making  the  patieut  fall  into  a  sound  sleep.  He 
gave  direi  tious  as  to  making  linsreil,  mustard,  and 
other  poultices,  and  also  fomentations.  Nourish- 
ment was  the  third  great  factor  of  life,  and  fond 
played  a  nnist  important  part  ill  tho  treatrarut  uf 
all  illnesses,  more  especially  fevers.   The  nurse 
must  devote  much  of  her  attention  to  the  subject 
of  diet,  observing  carefully  the  patient's  nppetite. 
and  attending  carefully  to  the  quantity  of  food  and 
the  effects  of  it.  Milk  was  the  most  valuable  article 
of  diet  in  the  sick-room.    About  half  a  pint  nf  milk 
was  equal  to  about  a  quarter-pound  of  beef  in 
nutritive  value.    Beef-tea  was  not  of  so  much 
intrinsic  value  as  milk,  but  was  useful  as  a  stimu- 
lant as  well.    In  giving  sick  js-ople  medicine  he 
laid  down  three  points  which  ought  carefully  to  Is1 
remembered  —  namely,  regularity,  punctuality,  aud 
exactitude.    To  those  intrusted  with  the  adminis- 
tration of  medicine  to  sick  persons,  he  offered  the 
hint  to  always  read  the  label  of  the  bottle  before 
administering  the  medicine.    By  doing  so  they 
might  protiably  save  themselves  a  lifelong  reproach. 
Addressing  a  few  words  on  the  nursing  uf  children, 
he  remarked  that  this  was  a  much  more  difficult 
task  than  to  nurse  a  grown-up  prrsou.  who  could 
tell  exactly  how  he  felt,  and  where  his  pains  and 
aches  were.    Frequently  tho  only  indication  of  a 
child  being  ill  was  its  fretfulnr**.    If  the  child  was 
usually  happy  and  good-tempered,  and  suddenly 
became  mm  and  fretful,  then  they  might  be  quite 
sure  he  was  ill,  and  instead  of  scolding  'him,  as  was 
unfortunately  too  frequently  the  case,  they  ought 
to  set  themselves  to  try  and  find  out  what  was  the 
matter.    Children  suffered  from  the  same  causes  as 
grown-up  people,  but  much  more  quickly  ami 
seriously ;  nothing  did  them  more  harm  than  bad 
air.   This  was  specially  so  at  night ;  nothing  could 
he  worse  than  putting  them  to  sleep  in  a  close, 
shut-up  room.   The  disease  which  they  all  knew 
as  "rickets,"  and  which  was  unfortunately  very 
common  amongst  the  poorer  classes  of  our  large 
cities,  was  mainly  brought  about  by  a  want  of  pure 
air  and  light,  as  well  as,  no  doubt,  by  insufficient 
food.    Now,  the  two  first  of  these  requisites  cost 
nothing,  perhaps  only  some  trouble  and  thought , 
and  because  these  were  not  attended  to  our  hospitals 
and  dispensaries  were  crowded  with  children  stunted 
in  growth,  with  deformed  chests,  crooked  backs  and 


PRELIMINARY  NOTE  ON  A  THEORY 
OF    MAGNETISM    BASED  UPON 
NEW      EXPERIMENTAL  RE 
SEARCHES.* 

By  Poor.  P.  E.  I!  ■'■•:!.-.  F.R.f. 
TX  the  year  ISTOt  I  communicated  to  the  Royal 
I  Nociety  a  paper  "On  an  Induction  Currents 
Balance  and  Kx|>crimi  utal  Researches  made  there- 
with." I  continued  my  ress'arcbes  iuto  11."  musc- 
ular construction  of  metallic  bodies,  and  commu- 
nicated the  results  then  obtained  in  three  separate 
papers;  tearing  upon  molecular  magnetism. 

To  investigate  the  molecular  custr-.i  tim  • : 
magnets  required  again  special  forms  of  apparatus, 
and  I  have  since  been  engaged  npoii  these,  r.nd  the 
researches  which  they  have  enabled  mo  tu  follow. 

From  numerous  researches  I  have  gradually 
f.irmisl  a  theory  of  magnetism  entirely  based  upon 
experimental  results,  cud  these  have  led  me  to  the 
following  conclusions  :— 

1.  That  each  molecule  of  a  piece  of  iron,  steel,  or 
other  magnetic  metal  is  a  separate  and  imlependect 
magnet,  having  its  two  poles  and  distribution  ol 
magnetic  polarity  exactly  the  same  as  its  total 
evident  magnetism  when  noticed  upon  a  steel  bur- 
magnet. 

J.  That  each  molecule,  or  its  polarity,  can  bo 
rotated  in  cither  direction  upon  its  axis  by  torsion, 
stress,  or  by  physical  forces  such  as  magnetism  and 

electricity. 

:t.  That  the  inherent  polarity  or  mssn'tisTn  oi 
each  molceulo  is  a  constant  quantity  like  gravity  . 
that  it  can  neither  be  augmented  nor  destroyed. 

4.  Tint  when  we  have  external  neutrality,  or  no 
apparent  magnetism,  the  molecules,  or  their 
polarities,  arrange  themselves  so  as  to  satisfy  then 
mutual  attraction  by  the  shortest  path,  sad  thus 
form  n  complete  deled  circuit  of  attraction. 

5.  That  when  magnetism  becomes  evident,  thr 
motecules  0T  their  polarities  have  all  rotated  symme- 
trically in  a  given  direction,  producing  a  north  polo 
if  t  tab  d  In  this  ilirettion  as  regards  the  piece  oi 
steel,  or  a  south  pole  if  rotated  in  the  opposite 
direction.  Also,  that  in  evident  magnetism,  we 
have  still  a  symmetrical  arrangement,  1  it  one. 
whose  circles  of  attraction  arc  not  completed  ex- 
cept through  Oil  external  armature  jtining  both 

^Thc  exiv-riinental  r»i.lenres  of  the  above  theory 
are  extrctnelv  .'iuros*oas.  and  appear  so  cel..  lusWf, 
that  1  have  vente.Ted  upon  formulating  the  results 

in  the  above  theory.    .   ,  .  -     ,  .  „„ ,.  , 

I  hope  in  a  few  Wee  ^  to  hnag  before  tie  Ley si 

.Society  the  exis-rimenta.'  «*»* 

to  the  concl  Jon.  1  have  x.^^'  g^g^Jg 

have  nut  been  arrived  at  ha  ^  »  j£« 

of  maguetism  nuw  extemliug  ov.  f 


ON  THE  USE  OF  INCANDE  ,^Etl^ 
LAMPS  AS  ACCESSORIES  *Ul 
THE  MICROSCOPE; 

By  C.  H.  Srr.sRjr.  F.R.M.8.  (Swan  Outed  Ekctra 
Lighting  Co.,  Limited). 

Tl  rITKN.  in  1*71,  I  first  commenced  the  study  of 
\  V  the  physics  of  high  vacua,  it  was  with'thu 
object  of  investigating  the  law  governing  the 
arrangement  of  the  lines  in  tho  spectra  of  rarefied 
gases:  but  after  my  meeting  with  Mr.  J.  W. 
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Swan,  in  IS".  I  entered  with  him  upon  an 
investigation,  having  for  its  object  the  dis- 
covery  of  the  condition*  under  which  thin 
carbon  conductor*  could  Jx>  rendered  perma- 
nent wbca  made  incandescent  by  an  electric 
current  in  the  most  perfect  attainable  vacuum. 
With  what  suwen  that  investigation  was  attended, 
my  colleague  hat  already  described  in  hia  lecture* 
and  pamphlet*.  I  hope  to  show  that  microacopist* 
need  not  wait  for  the  realisation  of  the  hope*  of 
the  shareholders  in  electric  contpauieji,  and  the  fears 
of  those  interested  in  gas  companies,  but  may  at 
once  discard  their  troublesome  oil  or  gaa  lamps, 
with  many  of  their  accessories,  and  proceed  at  once 
to  avail  themselves  of  the  advantages  of  electric 
illumination.  I  am  awan-  that  Dr.  Van  Heurck, 
of  Antwerp,  hns  anticipated  me  in  the  application 
of  our  lumps  to  the  microscope  ;  but,  as  those  em- 
ployed by  him  were  nf  comparatively  large  size,* 
tin-  battery  power  necessary  to  render  them  incan- 
descent would,  till  electricity  is  supplied  from  a 
wntral  station,  constitute  n  bar  to  their  general 
use. 

There  can  be  no  advantage  in  using  a  large  light 
at  a  distance  from  the  object,  when  a  small  one 
near  to  it  will  give  as  good,  or  bettor,  result*,  and 
will  at  th;  laiiw  time  require  the  expenditure  of  so 
little  electrical  energy,  that  the  trouble  attendant 
on  the  us"  of  th'<  battery  is  almost  inopprrciable  : 
and  in  this  way  the  lamp  can  be  made  a  permaueut 
attornment  to  "the  microscope  itself. 

The  lamps  I  have  constructed  for  the  purpose  are 
shown  full  size  in  Figs.  1  and  2,  and  .»  „tn  on  the 


Fi(l.  I. 


Fio.  2. 


tin  Fig.iat  A.B.andC.  lie  length  of  the 
tut  filament  i.->  ,l„iu..  it*  diameter  iJSnin., 
and  its  supt  racial  ana  olx.ut  ,1  ,th  of  a  square  inch. 
Two  Buiiseu  or  four  Leclanche  cells  are  sufficient 
to  render  tliem  f  til] v  ineandt-scent ,  but  for  general 
porpws  it  witi  bo  'best  to  use  un  additional  cell. 
reguUtiug  tile  intensity  of  the  light  by  means  of 
the  adjustable  resiitance  coil  D  interposed  in  the 
lattery  circuit,  n-j,l  attached  to  the  base  of  the 
m'cio<co|*t. 

As  the  duration  of  the  lamjn  i»  in  an  inverse 
ratio  to  the  temperature  at  which  they  arc  main- 
tained, it  is  desirable  that  tho  most  intense  light 
that  the  lamp  will  give  should  only  be  employed 
for  a  vory  short  time  when  a  sjie.  i'al  effort  is  re- 
quired ;  such,  for  instance,  as  for  puqxsxs  of 
micro-photography.  If  the  lamp  is  at  other  times 
<ued  no  brighter  tfian  is  necessary  to  obtain  a  white 
light,  and  the  current  turned  off  when  observation 
is  not  going  on,  the  lamps  will  lait  a  very  long 
time,  as  exncrieucv  has  sliown  tluit  a  life  of  more 
than  2,000  hours  of  continuous  and  brilliant  incan- 
dcsccuce  is  frequently  exceeded  by  Swan  lamp*. 
It  is  (KMHiblv  to  obtain  a  light  of  i*  candle*)  from 
tlit  tiny  surface  fust  mentioned,  with  an  electro- 
motive force  of  3J  volts,  and  >  current  of  lj  am- 
js?re.  It  would,  however,  at  a  safe  temperature, 
give  a  lijht  equal  b>  one  candle. 

It  will  bo  found  the  must  convenient  plan  to  keep 
more  than  one,  say  three,  of  these  U,nps  on  the 
instrument,  so  that  by  merely  turning  a  switch  the 
potion  of  the  light  may  be  varied. 

(1.)  For  the  illumination  of  opaque  objects  the 
lamp  A  (Fig.  3)  u  attached  >,v  a  j  o'nted  arm  E,  to  an 
insulated  collar  a,  which  screws  on  above  the  ob- 
jective. The  source  of  light  can  then  be  rotated 
around  tlie  object  wl,i,e  uua„  examination,  so  that 
delioate  surface  ma-,  nings  can  bo  readily  brought 
out. 

(2.)  On  mu'/lng  the  switch  4  from  the  central 
position  to  right,  contact  is  made  with  another 
stud,  and  the  current  passe*  to  a  second  lamp  B, 
mounted,  .>„  ft  platform  fitting  into  the  substage, 
«"»<»  fspoble  of  rotation  and  lateral  adjustment, 
»o  *  sat  direct  or  oblique  illumination  at  any  angle 
mr.y  be  obtained. 

As  tho  source  of  light  is  almost  a  point,  and  the 
lamp  can  be  brought  very  nearly  into  contact 
with  the  slide,  a  greater  degree  of  obliquity  of  the 
illuminating  rays  can  thus  be  obtained  than  by 
almost  any  other  method,  and  hence  blackground 
illumination  is  showu  with  great  beauty,  and 
many  of  the  diatoms  display  diflnictiou  coluurs 
with  unusual  splendour.  'The  resolution  of  test 
object*  becomes  very  much  simplified,  as  most  of 
can  be  resolved  by  the  laiup  alone,  without 


FlO.  3. 


•  Use  shiv*  ***  written.  Dr.  Van 
I  mn  that  he  has  used  lamps  n 
motive  torw  of  a  Jt  more  than  7  volU. 
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(.1.)  For  use  with  tlie  polariscope,  a  tlurd  lamp 
C,  of  slightly  larger  size,  is  placed  in  the  position 
of  the  usual  mirror  ;  it  is  put  in  action  by  moving 
the  switch  to  the  left,  so  as  to  moke  contact  with 
the  third  stud.  Thia  lamp  requires  an  additional 
cell  so  aa  to  develop  a  light  of  about  four  candles. 

As  the  sockets  of  the  lamps  are  all  made  to  a 
standard  size,  it  is  easy  if  more  light  be  required 
than  is  given  by  tho  smaller  lamp  to  transpose  the 
larger  oue  to  cither  of  the  other  |iositions  and  use 
tlie  full  strength  of  the  battery.  If  it  is  found 
desirable  with  the  lower  powers  to  give 
or  convergence  to  tho  rays,  a  very 
b«  mounted  in  front  of  tlie  lamp. 

If  a  more  simple  mounting  is  desired,  the  forms 
shown  in  Figs.  4,  a,  and  0  may  be  adopted  ;  and  the 
lamp  can  be  thus  placed  in  any  position  above  or 
below  the  stage. 

If  it  is  required  to  maintain  the  lamps  for  several 
hours  at  full  incandescence,  the  most  satisfactory 
battery  to  use  would  undoubtedly  be  a  Bunsen  or 


Grove.  If,  however,  the  switch  is  turned 
whenever  on  observation  is  completed,  i 
modification  of  the  Leclanche  answer*  admirably  . 
for  if  exhausted  through  polariaatiun  it  recover* 
itself  when  left  for  a  short  time,  and  will,  when  once 
filled,  keep  in  good  order  for  several  month*.  It  is 
best  to  use  five  of  the**  modified  Leclanche  cell*, 
controlling  the  strength  of  the  current  by  means  ot 
the  resistance,  and  diminishing  it  as  the  potential  of 
tlie  battery  falls.  For  all  ordinary  work  the** 
Leclanche  cells  will  be  found  to  meet  all  the  re- 
quirements of  the  microsoopist.  The  Swun-tSctlou. 
or  Faure  accumulator,  will  also  bo  found  convenient, 
but  these  are  at  present  rather  expensive  luxuries : 
and  though  they  last  for  a  considerable  time  when 
charged,  the  trouble  of  charging  at  intervals  would 
probably  counterbalance  the  advantages  gained  m 
other  ways. 

I  have  been  able  to  light  the  lamp*  satisfactorily 
with  a  small  dynamo,  about  five  inches  in  length  . 
and  if  it  be  possible  to  obtain  a  spring  which  can  be 
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wound  up  by  band,  and  will  drive  it  for  half 


nd  up  by  I 
hour  without  occupying  too 
probably  be  a  very  convcni*L_- 
tbe  current  when"  required.  When, 
that  to  obtain  the  amoun 

F:o.  6.       .  , 


thUmay 


of  electrical 


energy  represented  by  the  product  of  31  volta  and  1 ; 
.ini]«  re ,  we  ahould"  bare  to  expend"  about  4  or 
Aft.-lb.  of  mechanical  energy  per  second,  the 
probability  teems  rather  remote ;  and,  both  for 
convenience  and  economy,  the  modified  Laclanrhe 
\  at  present,  ao  f ar  at  miero- 


VI.' 

By  Prof.  8.  I> 

{Cent.nuni  from  p.  494.) 
The  Brash  Dynamo. 

BEFORE  posting  on  to  the  dynamo*  of  the 
second  class,  1  have  some  remark*  to  mnJco  on 
that  much  mis- understood  and  mis-dcscribcd 
machine,  the  Bruno  dynamo.  It*  armature — a 
ring  in  form,  not  entirely  overwound  with  coil*, 
but  having  projecting  teeth  between  the  coils  like 
the  Paciuotti  ring   is  unique.     Though  it  thus 


able*  Pucinotti't  ring,  it" differs  more  from  the 
I'ucinotti  armature  than  that  armature  differs  from 
those  of  Siemens,  Gramme,  Edixon,  Burgin.  A'c.  ; 
for  in  all  those  the  successive  sections  are  united  in 
seriea  all  the  way  round,  and  constitute,  in  one 
sense,  one  continuous  bobbin.  But  in  the  Brush 
armature  there  is  no  such  continuity.  The  roils 
are  connected  in  pairs,  each  to  that  diametrically 
opposite  it,  and  can-fully  isolated  from  those 
adjacent  to  them.  For  each  pair  of  coils  there  is  a 
separate  commutator,  so  that,  for  the  ordinary 
ring  of  eight  mils,  there  are  four  distinct  commu- 
tator* side  by  side  upon  the  axis— one  for  each  pair 
of  coils.  The  brushes  are  arranged  so  as  to  touch 
at  the  some  time  the  commutators  of  two  pairs 
of  coils,  but  never  of  two  adjacent  pairs ;  the 
adjacent  commutators  being  always  connected 
to  two  pairs  of  coils  that  lie  at  right  angles  to  one 
another  in  the  ring.  The  arrangement  is  best 
studied  graphically  from  the  diagram  given  in  Fig. 
36.  In  this  figure,  the  right  coils  are  numbered 
as  four  pairs,  and  each  pair  has  its  own  commutator, 
to  which  pass  the  outer  ends  of  the  wire  of  each 
coil,  the  inner  ends  of  the  two  coils  being  united 
across  to  each  other  (not  shown  m  the  diagram). 
In  the  actual  machine,  each  pair  of  coils,  as  it 
passes  through  the  position  of  least  action  (i.e., 
when  it*  plane  is  at  right  angles  to  the  direction  oi 
the  lines  of  force  in  the  field,  and  wheu  the  number 
of  lir-'sof  force  passing  through  it  is  a  mmimum, 
and  the  rate  of  change  of  these  lines  of  force  a 
mnimum)  is  cut  out  of  connection.  Thisisaccom- 
jJishedby  causiDg  the  two  halves  of  the  commutator 
to  be  separated  from  one  another  by  about  one- 
eighth  of  the  circumference  at  each  side.  In  the 
figure  it  will  be  seen  that  the  coils  marked  1,1,  are 
"  cut  out."  Neither  of  the  two  halves  of  the  com- 
mutator touches  the  brushes.  In  this  position, 
however,  the  coils  3,  3,  at  right  angles  to  1,  1,  are 
in  the  position  of  best  action,  and  the  current 
powerfully  induced  in  them  flows  out  of  the  brush 
marked  A,  (which  is,  therefore,  tho  negative  brush) 
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to  the  brush  marked  B,  where  the  current  re-enters 
the  armature.  Now,  the  coils  2,  2,  have  just  left 
tho  position  of  best  oction,  and  tho  coils,  4,  4.  are 
tx'gumiiig  to  approach  that  positiou.  Through  both 
these  pairs  of  coils,  therefore,  there  will  be  a  partial 
induction  going  on.  Accordingly  it  is  arranged 
that  the  current,  on  passing  into  B,  splits,  part 
going  through  coils  2,  2,  and  part  through  4,  4, 
and  re-uniting  at  the  brush  B',  whence  the  current 
flows  round  toe  coils  of  the  field-magnets  to  excite 
them,  and  then  round  the  external  circuit, 
and  bock  to  the  brush  A.  (In  somo  machines 
it  is  arranged  that  the  current  shall  go  round  the 
field-magnets  after  leaving  brush  A',  and  before 
entering  brush  B  ;  in  which  case  the  action  of  the 
machine  is  sometimes,  though  not  correctly, 
described  as  causing  its  coils,  as  they  rotate,  to  feed 
the  field-magnets  and  the  external  circuit  altern- 
ately.) The  rotation  of  the  armature  will  then 
bring  coil  2,  2,  into  the  position  of  least  action, 
when  they  will  be  cut  out,  and  the  tame  action  is 
renewed  with  only  a  slight  change  in  the  order  of 
operation.  The  following  table  summarises  the 
order  of  connections  during  a  half- 


Ftrtt  petition.    (Cods  1  cut  out.) 

A-3-A;B<J>B;  Field-magnets 

 i  _.-  _  s 


oVrvsuf  UMificN.    (Coils  2  cut  out.) 

A<J>A;B-4-B;  Field-magnets 

-  External  circuit  —  A. 
Third  pout.on.    (Coils  3  cut  out.) 

A-1-A;B<;>B;  Field-magnets 

-  External  circuit  —  A. 
Fourth  portion.    (Coils  4  cut  out.) 

A  <?>  A;  B  -  2  -  B;  FieUl-magueta 

-  External  circuits  -  A. 

From  this  it  will  be  seen  that  whichever  pair  of 
coils  is  in  the  position  of  best  action,  is  delivering 
its  current  direct  into  the  circuit ;  whilst  the 
two  pain  of  coils  which  occupy  the  secondary 
positions  are  always  joined  in  parallel,  the  same 
pair  of  brushes  touching  the  respective  commutators 


meter  gives  a  wholly  different  result  from  that 

the  circumference  on  either  tide  of  tho  positive 
brush,  there  is  no  sensible  difference  of  potential 
There  then  come*  a  region  in  which  the  potential 
appears  to  fall  off  ;  but  the  falling  off  is  here  partly 
which  the  adjustable 


due  to 

brush  connected  with  the 


and  the  fixed 


positive  brush  are  both  in  contact  with  ti  e  same 
port  of  the  commutator.  Fuither  on  there  is  a 
region  in  which  the  voltmeter  gives  no  indications 
•  ■  ii  responding  to  the  rut  out  position  ;  and  again 
on  each  side  of  the  negative  brush,  there  is  a  region 
whrrr  the  polarity  is  the  same  as  that  of  the  nega- 
tive brush.  Fig.  27  is  a  diagram  of  ati-ligl.t  Brush 
token  at  one  commutater,  the  main  +  brush  being, 
however,  allowed  to  rest  fas  in  its  usual  pisituMi), 
in  contact  with  both  this  commutator  and  the 
adjacent  one. 

From  the  foregoing  considerations,  it  will  be  clear 
that  the  four  pairs  of  coils  of  the  Brush  machine 
really  constitute  four  separate  machines,  each 
delivering  alternate  current*  to  a  commutator, 
which  commutes  them  to  intemiitteu  uni-dircctioual 
currents  in  the  brushes  ;  and  that  these  indepen- 
dent machine*  are  ingeniously  united  in  pair*  by 
the  device  of  letting  one  |«ir  of  brushes  press 
against  the  commutators  of  two  pairs  of  coils. 
Further,  that  these  paired  machines  ore  then  con- 
nected in  seriea,  by  bringing  a  connection  round 
from  brush  A'  to  brush  B. 

The  following  experiment  illustrates  the  indepen- 
dence of  (lie  four  pairs  of  coils  in  the  Brush 
dynamo.*     The  usual  commutators  of  a 
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of  both, 
(me  con: 


tmc  consequence  ol 
thus  ^  adopted  is^that 


uencG  of  the  peculiar  arrangement 
luring  the  potential* 
with  a  volt- 


i  dynamo  w 

collars,  to  each  of  which  was  united  one  i 
of  one  of  the  four  pairs  of  coils.  Against  th 
rings  pressed  eight  separate  brushes,  and  the  circuit 
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oi  each  of  the  four  pairs  of  coils  was  completed,  o.«  drel-head  shoul  .1  be  9in.  long  at  the  hour,  and  the 
Known  in  Fig.  'in,  through  an  ordinary  detector 
galvanometer.  On  rotating  tho  armature  by  hand, 
at  a  moderate  speed,  the  needles  of  all  four  detectors 
are  act  vibrating  to  and  fro  by  the  alternate  currents, 
not  synchronously,  but  on.-  after  the  other.  If  any 
one  »f  the  four  circuits  is  broken  " 
a*  before. 


is  broken,  the  others  go  ou 


Dynamos  of  the  Second  Class. 

I  now  paw  on  to  dynamos  of  tho  second  class,  in 
which  cods  are  carried  round  to  different  parts  of  n 
magnetic  field,  whose  intensity  differs  in  different 
regions,  or  one,  in  different  part*  of  which  the  lines 
of  force  run  in  opposite  direction*.  In  tho  early 
machine  of  Pixii  a  single  pair  of  coils  was  mounted 
anas  to  pons  in  this  fashion  through  parts  of  the  field 
where  the  magnetic  induction  was  oppositely 
directed .  Such  a  machine,  therefore,  giro*  alternate 
rtirrcnte,  unless  a  commutator  ho  affixed  to  the 
rotating  axis.  Niaudct's  dynamo,  which  may  be 
regarded  as  a  compound  Pixii  machine,  having  the 
H*i|»tnte  armature  coils  united  as  those  of  Gramme 
and  Siemens  into  one  continuous  circuit,  is  furnished 
with  the  radial  collector  mentioned  above.  In  the 
Wallace-Farmer  dynamo,  there  are  a  pair  of  poles 
at  the  too  arranged  so  that  the  north  faces  tho  south 
pole,  and  another  pair  at  the  bottom  where  the 
south  faces  the  north  pole.  The  coils  are  carried 
round,  their  axis  being  always  parallel  to  the  axis 
oi  rotation,  ui>ou  a  disc  ;  there  licing  two  sets  of 
coils  «n  opposite  faces  of  two  disca  of  iron  set  back 
to  back.  They  arc  united  precisely  as  in  Niaudet's 
dynamo,  and  each  disc  has  iu  own  collector. 
IukIi  bar  of  the  collector  is,  moreover,  connected, 
M  iu  tho  dvnouios  of  l*ocinctti,  Uranune,  Siemens, 
&c,  with  the  end  of  one  coil,  and  tho  beginning  of 
the  next.  In  fact,  the  Wallace-Farmer  machine  is 
merely  a  double  Niaudet  dynamo  with  cylindrical 
collectors.  There  is  a  serious  objection  to  tho  em- 
ployment of  solid  iron  discs  such  as  these.  Iu  a  very 
short  time  they  grow.hot  from  the  eddying  Foucault 
engendered  in  them  as  they  rotate.  This 
reduces  the  efficiency  of  tho  dynamo.  Iu  the 
dynamo  of  llopkinson  and  M  airhead,  the  disc- 
armature  take*  a  more  reasonable  shape.  Instead 
of  a  solid  disc  of  iron  to  support  the  coils,  there  is 
-i  disc  built  up  of  a  thin  iron  strip  wound  spirally 
round  a  wo-xlen  centre.  Tho  coils,  of  approxi- 
mately quadrangular  shape  and  flat  form,  arc 
wound  upon  (he  sides  of  tlua  compound  disc.  The 
10  of  Rail  {the  so-called  "  Amgo-disc " 
i)  is  similar  in  raauy  respects,  but  baa  no 
to  the  anuature  coils. 


poppet-head  -tin.,  both  having  a  solid  tenon  of  such 
size  as  to  true  up  to  fit  into  the  interval  between 
the  bearers.  The  mandrel-head  must  then  be  care- 
fully set  out,  its  base  and  tenon  planed  true  and 
accurately  fitted  to  tho  bed,  and  its  face  planed  up 
at  a  right  angle  to  the  lathe -axis.  Tho  poppet-head 
is  then  bored  out  with  a  hole  fin.  in  diameter,  and 
accurately  ground  out  to  receive  the  sliding 
cylinder .  this  hole  is  then  used  to  carry  what  is 
termed  the  centring-liar,  a  long  cylinder  with  a 
point  at  each  end,  which  is  used  for* the  purpose  of 
setting  the  poppit-hcad  perfectly  true,  both  ver- 
tically and  horizontally.  It  must  then  be  planed 
up  correctly,  and  carefully  fitted  to  the  lathe-bed, 
and  in  fitting  it*  base  and  tenon  it  is  neceeaary 
that  great  perfection  is  obtained,  as  the  ultimate 
truth  and  accuracy  of  the  lathe  depend  upon  this 

patota 

head  thus  fitted  to  the  lathe- 
to  the  axis,  and  the  mandrel-head 
also  accurately  fitted,  tho  heads  are  firmly  bolted 
down  upon  their  own  lathe-bed.  In  this  condition 
the  heads — still  firmly  bolted  to  their  own  bed — are 
set  up  truly  between  the  centres  of  another  powerful 
and  accurate  lathe.  A  loug  drill,  with  its  shaft 
accurately  fitting  the  cylinder-hole  of  the  poppet- 
head,  but  actuated  by  a  square  hole  chuck  upon  the 
large  lathe  mandrel,  is  passed  through  the  front  of 
the  mandrel-head.  The  poppet-head,  kept  faring 
the  same  way.  is  then  lifted  over  to  the  other  side 


Having  the  poppet' 
bed,  and  centred  to  tl 


has  a  ring  of  shear  steel  welded  an  the  neck  where 
It  runs  in  the  collar,  and  at  the  end  another  piece  of 
shear  steel  for  tho  back  centre. 

Having  carefully  centred  it,  it  is  turned  up  all 
over,  and  the  nose  partially  screwed.  The  neck  is 
then  fitted  to  the  collar,  but  leaving  sufficient  to 
allow  for  the  contingencies  of  hardening  and  final 
fitting.  Now  the  mandrel  neck  or  bearing  must  be 
hardeuod,  also  in  clear  cold  water,  and  if  the  result 
he  successful— though  failure  at  this  point  at 
times  occurs — the  back  centre  is  corrected, 
and  countersunk  to  55 and  finished,  being 
hardened  in  the  same  way.  The  mandrel 
will  generally  have  been  distorted  and  rendered 
uneven  in  the  process  of  hardening.  This  has  now 
to  be  corrected  by  the  process  of  grinding  up  by 
-wheel,  which  is  used  quite  dry  and  free  f 


THE  MODERN  LATHE:  IT8  MANU- 
FACTURE AND  USES-* 

By  J.  H.  Eviss. 

IT  should  be  known  that  the  size  of  the  lathe  is 
named  after  the  radius  of  the  cylinder  that 
can  be  turned  upon  it— i.e.,  the  distance  from  the 
axis  of  tho  mandrel  to  tho  top  of  the  lathe-bed : 
thus,  when  tho  distance  is  3in.,  the  lathe  is  called  a 
StsV  lathe,  if  Ms),  or  10in.,  it  is  called  an  Sin.  or 
lOin.  lathe.  For  all  ordinary  amateur  and  orna- 
mental turning,  a  6in.  lathe  is  to  be  recommended. 

The  Itthc-hrads  and  bearers  of  a  6in.  back- 
centre  lathu  are  made  of  cast-iron.  The  bearers 
or  bed  should  be  3ft.  Gin.  loug,  solid  enough  to  be 
perfectly  rigid  when  finished  and  planed  upat  tho 
tap  and  bottom,  and  squared  at  tho  ends.  The  top 
surface  of  the  bed  should  be  finished  off  and  sur- 
faced trulv  :  the  slot  between  the  bed  should  also 
be  carefully  finished  and  left  parallel  to  it*  sides, 
and  square  to  the  surfaces,  and  tho  outside  edges  of 
tho  bearers  are  also  planed  true.  The  bed  should 
Ik'  supported  on  co.it-iron  standards,  firmly  bolted 
at  the  ends. 


of  its  mantiicJ-head.,  anil  again  bolted  down  upou 
its  own  bod;  then  the  lung  drill,  having  been 
reversed,  is  pawed  tlirough  tho  back  oi  the  mandrel- 
head. 

We  now  have  the  three  holes  of  the  same  size, 
with  their  axes  approximately  in  the  same  line,  and 
in  a  plane  parallel  to  their  own  lathe- bed.  For  the 
long  drill,  a  boring-bar  is  now  substituted '.  this 
bonng-hir  is  a  cylindrical  shaft,  which  accurately 
fits  the  hole  iu  the  poppet-head;  but  it  is  mortised 
through,  so  as  tu  carry  Cat  steel  cutters  of  various 
shapes  and  sizes,  for  the  purpose  of  shaping  out  the 
aperture  in  the  front  of  the  head  to  receive  the  steel 
collar  in  which  the  mandrel  is  to  permanently  run. 
Other  cutters  are  also  used  to  face  up  the  mandrel- 
head  at  the  back,  so  as  to  finish  all  the  faces  or 
bearing -parts  true  and  square  to  the  lathe  axis. 

The  finished  hole  in  the  front  of  the  mandrel- 
head,  to  receive  Urn  steel  collar,  is  tapered  about 
,  '.in.  in  its  length,  which  is  about  I  in.,  and  the  back 
part  is  shaped  out  to  a  curve  to  leave  the  right 
length  of  collar  bearing.  Finally,  a  vertical  hole 
has  to  be  drilled  through  from  the  top  as  a  passage 
for  the  access  of  oil  to  the  mandrel.  The  back- 
centre  cylinder  is  left  carefully  true  by  the  drill. 

In  making  the  steel  collar,  a  suitable  ring  of  cast 
steel  having  been  forged  and  properly  annealed,  ii 
chucked  and  turned  oat  true,  the  inside  being 
slightly  tapered  from  behind  forward,  and  the  him 
part  turned  out  to  receive  an  obtuso  cone  of  45 
from  the  axis  ;  the  collar  is  then  fixed  upon  a  true 
steel  arbor  and  turned  outside  to  fit  the  tai-ered 
hole  in  the  mandrel-head  ;  it  should  bo  of  such  size 
as  to  fit  into  the  hole  to  within  r1.  in.  of  its  intended 
position.  Ttie  front  edge  of  the  collar  is  theu 
rounded  off,  and  a  hole  is  drilled  through  it  to 
correspond  with  the  hole  drilled  tlirough  the  man- 
drel-head, and  a  slight  groove  fur  the  passage  of 
oil  is  filed  parallel  to  its  axis. 

The  collar  is  then  hardened,  by  being  made  hot 
in  a  clear  fire,  and  dipped  into  clean  cold  water. 
In  order  to  tlx  the  collar  in  its  place,  the  mandrel 
head  is  placed  upon  a  hot-plate  or  stove,  until  the 
face  becomes  too  hot  to  touch.  It  will  then  bo 
found  that  the  cold  collar  can  be  easily  driven  up 
to  the  desired  position,  and  the  head,  on  being 
cooled,  will  retain  the  collar  inita  place.  The  collar 
must,  of  course,  lie  inserted  so  that  the  hole  which 
has  been  drilled  iu  it  is  iu  a  lino  with  the  oil-hole  in 
the  mandrel-head. 

The  inside  of  the  collar,  having  been  turned  with 
both  it*  cuiiva  fitting  a  steel  gauge  plate,  to  which 
counter-gauge  plates  have  been  made,  we  use  those 


Lastly^the  lac 


The  sl.ajfl  of  the  mandrel  and  poppet-heads  is 
•dmwn  by  the  examples  upon  the  table  ;  the  man-  j  K»"ge»  fur  turning  up  the  corresponding 

|  the  mandrel. 


by  on 

(from 

grease,  and  revolving  at  a  very  high  speed.  The 
emery-wheel  should  revolve  in  a  frame  held  in  the 
slide-rest,  the  mandrel  also  being  revolved  between 
dead  centres,  by  a  small  temporary  pulley,  in  a 
direction  opposite  to  that  in  which  the  cmer 
is  revolving.  In  this  way  the  neck  of  the  i 
is  ground  perfectly  true  upon  it*  back  centre,  aud 

>  as  to  enter  the  collar  almost  completely.  This 
done,  the  back  centre  cylinder  should  next  betaken : 
this  is  composed  of  cast  steel,  forged  to  the  desired 
shape ;  it  is  turned  all  over,  and  the  cylinder  accurately 

round  into  the  hole  in  the  back  of  the  mandrcl-hcou. 

'he  point  is  then  turned  up  to  correspond  with  the 
centre  in  the  mandrel,  W,  by  means  of  the  boring 
collar,  and  is  then  hardened.  The  cylinder  slides 
truly  in  the  hole  at  tho  back  of  the  mandrel  -  head, 
and  is  brought  forward  by  means  of  a  circular  nut, 
working  against  the  front  face  of  the  casting,  which 
has  been  trued  by  the  cutter,  as  before  mentioned. 
Now,  the  final  adjustment  of  the  mandrel  in  its 
collar  has  to  be  effected  by  grinding  in,  which  is 
done  with  oilstone  powder,  or,  in  some  cases,  with 
very  fine  emery.  In  doing  this,  the  mandrel  is 
kept  up  to  its  collar  by  means  of  its  own  back- 
centre  cylinder  sliding  truly  in  the  back  part  of  the 
mandrel-bead.  Great  care  must  be  exercised  in 
this  process,  the  mandrel  being  worked  back- 
wards and  forwards  by  the  hand  until  its  obtuse 
cone  is  brought  up  into  its  seat.    Lastly,  the  face 

f  the  mandrel  and 
finished  off. 

A  steady-pin  now  lias  to  be  fitted  to  the  body  of 
tho  mandrel  fur  holding  the  pulley,  which  is  fixed 
by  a  nut  and  washer  from  behind  ;  the  pulley  may 
be  of  wood,  brass,  or  iron  ;  but  fur  general  purptmtt 
prefer  iron.  The  face  should  be  broad  enough 
to  show  clearly  the  necessary  number  of  dividing 
circles. 

The  poppet-head  must  then  have  its  cylinder 
finally  fitted  in.  This  having  been  done,  the 
cylinder  is  bored  out  to  within  an  inch  of  iu  rear 
end,  and  coned  out  in  front  to  take  its  centres :  the 
rear  end  is  then  bored  and  tapped  with  a  thread  of 
ten  to  the  inch.  Its  leading-screw  is  then  fitted. 
This  has  a  circular  flange  at  its  rear  end  to  bear 
against  tho  face  of  the  canting,  and  also  against  the 
inside  of  the  metal  cap  which  is  screwed  un  to  the 
rusting ;  the  end  projects  for  the  purpose  of  receiv- 
ing a  winch-handle,  wheel,  or  drop- lever.  Dy 
graduating  the  circumference  of  tho  flange  to 
hundredths  oi  the  circle,  the  traverse  oi  the  Lock- 
centre  will  be  shown  to  thousandths  of  an  inch, 
which,  as  Dr.  Edmunds  has  remarked,  is  of  great 
value  for  accurate  boring  and  other  scientific 
purposes. 

Having  thus  briefly  described  some  of  the  most 
important  points  making  a  lathe  of  this  character, 
we  will  consider  for  a  few  moments  a  few  oi  tho 
simple  tools  adopted  in  metal -turning— that  is, 
iron,  steel,  4c.  The  lathe  wuL  oi  course,  be  the 
same  as  used  ior  wood-turning,  although  for  heavy 
work  a  back-geared  lathe  is  to  be  preferred ;  but 
this  must  be  according  to  drcumsLauccs.  As  ior 
hand-tools,  a  graver,  chisel,  round  nose,  triaQfils 
tools,  and  parting  tool,  will  be  sufficient  ior  practi- 
cal purposes.  The  graver  is  made  of  square  steel, 
and  ground  to  a  diagonal  or  diamond  shape.  Now 
as  to  tho  correct  angle  at  which  such  a  tool  should 
be  ground.  This  is,  and  always  has  been,  the 
subject  of  great  comment ;  but  my  experience  as  a 
practical  turner  is  that  after  a  very  little  practice, 
a  workman  will  grind  up  the  tools  to  sue! 
as  will  suit  hi*  purpose,  and  cut  clean 
without  paying  any  attention  to  tho  many  theories 
laid  down  by  various  author*. 

Iu  centring  a  piece  oi  iron  or  steel,  it  is  import- 
ant that  it  should  be  drilled  up  and  counter-sunk. 
'I  l.-s  !••  done  v,  HI,  ti  nnuj  d-ii  iu  tin  first  |  I »  *«  ,  an  1 
a  half-round  counter-sink  to  follow.  The  object 
of  it  is  to  prevent  the  point  of  tho  centre  working 
against  the  bottom  of  the  hole.  The  next  process 
will  be  to  face  the  ends  up  true.  This  is  done  with 
a  triangle  tool,  which  is  a  tool  cosily  mode  from  a 
worn-out  saw-file  ;  I  say  a  saw-file,  because  these, 
ior  the  purpose  ior  which  they  ore  used,  are  left 
harder  than  other  files  of  the  same  shape,  and, 
consequently,  only  require  grinding.  I  have 
brought  a  few  here  to  illustrate  what  I 
Two  sides  are  ground  up  sharp,  ond  the 
diagonally.  This  toed  can  bo  used  for  i 


•  l*pernmlLeJurethc!^ietrol.VrUunlVesuMa^r,      In  proceeding  t  >  make  the  mandrel,  which  is  made  right  or  left  side  of  tho  work. 
Feb.  Ti  1963.  r' "  of  the  very  beM  Lowuioor  iron  to  be  procured,  it    TK.  object  of  facing  the  ends  of  the  ma'erial  is  to 
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its  running  out  of  truth,  which  it  will 
from  the  unequal  pressure  upon  the  poppet-head 


pre 

do  fro      le  unequal  pressure  upon  the  poppet- 

by  an  ungual  surface.  The  _ 
way  to  hold  this  tool  will  be  thus:-  Tho  handle 
grasped  firmly  in  the  right  hand,  with  the  knuckles 
upwards,  and  the  tool  itself  passed  between  tho 
third  and  fourth  fingers  of  tlie  left  hand  ;  tho  lower 
edge  of  the  tool  is  then  brought  flrrnly  on  to  the 
rest,  and  by  inclining  the  cuttiug  edge  towards  the 
work,  it  is  brought  into  contact,  and  thoeo  ports 
that  are  uneven  are  soon  reduced  to  flat  surface. 

To  turn  a  cylindrical  piece  of  steel  or  iron,  the 
graver  is  necessary  ;  this  tool  it  held  in  a  similar 
way,  only  brought  to  a  different  position ;  the  right 
hand  must  be  more  to  the  front,  and  the  J -rest  so 
arranged  that  the  point  of  the  graver  can  be  brought 
to  the  centre  of  tho  work.  The  character  of  this 
tool,  like  many  others,  will  greatly  assist  the  opera- 
tor in  finding  the  position  of  tho  rest  that  is  meet 
suitable  to  the  diameter  of  the  work  being  turned. 
With  these  few  remark*  upon  turning  iron  and  steel, 
and  holding  the  tools,  I  will  tako  another  branch  of 
metal-work— that  is,  drilling  and  boring. 

In  this  branch  of  turning,  which  la  a  very  im- 
portant matter,  there  are  various  ways  and  means 
adopted  ;  work  that  is  held  in  a  chuck  must  have 
a  centre  formed  with  a  triangle  tool,  and  the  drill 
a  made  to  pass  through  it  by  means  of  the  poppet- 
head  ;  if  the  drill  is  used  between  the  centres,  it  is 
held  either  by  a  carrier  or  a  wrench,  and  sufficient 
|rri"**ure  maintained  by  the  poppet-head  to  keep  the 
drill  always  cutting.  In  using  a  drill  thus,  it  will 
be  necessary  to  bo  careful  to  keep  the  pressure 
against  the  centre  when  withdrawing  it ;  if  it  is 
allowed  to  get  free,  the  revolution  oftnc  lathe  will 
cause  it  to  catch  and  break  the  drill,  and  probably 
damage  the  opemtnr's  hand. 

When  a  long  cylinder  is  required  to  be  bored,  the 
boring-collar  must  bo  brought  into  use ;  this  is  a 
circular  plate,  with  a  serins  of  holes  coned  out  from 
the  back.  Tho  work  is  rounded  on  tho  front  edge, 
and  runs  between  the  ptate  and  the  running  centre. 
The  centre  must  be  formed  in  similar  manner,  and 
the  drill  passed  up  in  the  same  way ;  after  which, 
a  half-round  bit  must  be  used.  The  mouth  of  the 
hole  is  turned  out  to  fit  the  bit,  which  is  held  in  the 
same  way  as  the  drill :  for  steel  and  iron  a 
lubricant  of  some  kind  is  necessary  ;  either  oil  or 
soap-suds  will  answer. 

I  havo  great  pleasure  in  saving  that,  as  for  the 
various  chucks  for  hoLdiiigdrillsiuid  small  work,  our 
American  cousins  have  made  such  rapid  strides,  that 
they  need  no  comment  from  me;  suffice  it  to  say,  that 
they  are  a  most  useful  adjunct  to  any  lathe,  and  as 
Mr.  Churchill  is,  I  am  glad  to  see,  in  full  force  and 


ho  able  a  representative  of  the  American  trade,  I 
will  leave  this  matter  in  his  hands,  and  proceed  to 
give  a  few  details  on  screw-cutting. 


r -cutting 

Screw  Cuttlnc. 

I  think  a  word  or  two  on  striking  and  chasing 
screws  will  be  of  interest  to  many,  especially  thuse 
not  far  advanced  in  the  art  of  turning.  This,  then, 
forms  a  very  important  part  in  general  turnery ; 
screws  cut  upon  ivory  or  hard  wood,  forsueh  purposes 
as  boxes,  can  be  cut  with  a  screw -tool  or  chaser, 
without  the  assistiuice  of  any  special  apparatus ;  but 
to  do  this  of  course  requires  considerable  practice, 
and  is  what  is  termed  striking  a  thread. 
It  w£l  be  policy,  in  tho  first  place,  to  practise 
'  fc 


upon  inexpensive  material ;  and  for  wood -screws, 
boxwood  will  bo  the  best  material,  having  the  wood 
chucked  in  a  cup-chuck.  A  plain  cylinder,  without 
a  shoulder  or  obstruction  of  any  kind,  wUl  be  the 
beat  to  begin  with,  about  2in.  long  and  lin.  in 
diameter,  and  the  chaser  should  havo  about  20 
threads  to  the  inch.  The  tool  will  require  to  bo 
behl  somewhat  differently  to  the  graver  and  chisel : 
the  handle  is  held  by  tho  right  haud,  with  the 
knuckles  underneath ;  "the  left  hand  is  passed  round 
tho  body  of  the  rest,  and  the  thumb  placed  on  the 
top  of  the  screw-tool.  Tho  rest  is  placed  parallel 
to  the  work,  and  not  quite  close  to  it,  the  height 
being  so  adjusted  that  it  will  allow  the  cutting  fooe 
of  tho  tool,  to  be  held  at  a  slight  angle.  When 
central  to  the  diameter  of  the  material,  when  about 
to  start  the  thread,  the  tool  should  scarcely  touch 


the  flat  of  the  rest,  but  must  be  guided  by  the  first 
finger  of  the  right  hand  and  tho  thumb  of  the 
left  hand.  When  thus  supported,  it  is  moved  in  a 
curved  line,  in  the  opposite  direction  to  the  rounded 
edge  of  tho  end  of  the  iron,  which  must  be  rounded 
offT  Xow,  tliis  action,  it  will  lie  readily  seen, 
necessitates  the  movement  of  both  wrists,  the  light 
going  forward  for  the  purpose  of  advancing  the 
tool,  while  the  thumb  nf  the  left  hand  regulates 
the  speed  at  which  the  tool  traverses,  which  rate 
will  also  mainly  depend  upon  tho  pitch  of  tho 
screw  that  is  being  struck. 

It  will  be  seen  at  once  that  the  tool  being  moved 
in  the  opposite  direction  to  the  rounded  edge  of  the 
work,  that  the  cut  only  takes  place  in  the  centre 
of  the  width  of  the  tool,  so  that  the  greatest  depth 
of  cat  is  obviously  there.  Supposing  that,  what  is 
termed  a  true  lead,  is  obtained,  the  nunc  action 
most  be  repeated  several  times,  to  gradually  lead 
the  thread  on  to  the  cylindrical  part  of  the  work, 
where  it  is  of  oourso  required.  When  practising 
striking  screws  it  will  form  an  important  feature  of 


the  work,  that  tho  hand  and  foot  work,  so  to 
speak,  simultaneously ;  by  this  I  moan,  that  the 
speed  of  one  should  coincide  with  the  others.  By 
way  of  further  illustration :  it  would  be  impos"- 
sibCe  to  cut  a  screw  of,  say,  twenty  threads  to  the 
inch,  with  tho  lathe  running  at  a  high  speed. 

I  need  scarcely  add  that  the  practice  of  striking 
threads  is  productive  of  some  very  curious  results, 
such  as  double  where  single  threads  are  wanted, 
treble,  and  what  is  commonly  known  as  a  drunken 
thread  :  this  latter  is,  I  mar  say,  the  most  pro- 
minent result ;  and  although  the  terra  is,  I  am 
aware,  extremely  inelegant,  I  will  ask  you  to 
pardon  it,  as  it  so  forcibly  expresses  tho  meaning, 
and  I  venture  to  say  that  as  long  as  the  practice  of 
striking  screws  by  hand  is  continued,  it  will  be 
heard  far  and  wide.  I  will  ask  the  tyro  not  to  be 
disheartened  if  his  first  trials  prove  fruitless,  but  to 
make  a  determination  to  overcome  the  difficulties 
of  what  will  prove  to  him  a  most  useful  branch  of 
the  art  of  turning,  and  to  bear  in  mind,  at  the  same 
time,  that  if  there  were  no  difficulties  to  contend 
with,  there  would  bo  no  merit  in  endeavouring  to 
become  efficient. 

I  will  now  proceed  to  describe  the  traversing 
mandrel,  which  offers*  means  of  cutting  such  screws 
mechanically.  This  is  largely  needed  by  amateur 
turners,  as  striking  screws  with  certainty  requires 
continual  practice.  It  will  be  found  to  overcome 
all  difficulties,  and  to  be  extremely  handy. 

In  the  traversing  maudrel  the  lathe-head  casting 
is  about  tho  substance  of  tho  ordinary  back-centre 
lathe,  but  both  ends  am  more  nearly  alike.  Tho 
mandrel,  however,  is  made  sufficiently  long  to  pro- 
ject at  the  rear.  It  is  made  of  the  very  best  cost- 
steel,  and  should  always  be  bored  throughout  ;  its 
bearings  are  cylindrical*,  and  its  cylinder  is  hardened 
at  those  parts  which  run  in  the  collars.  The  front 
of  the  mandrel  has  a  cone  left  on  it  of  4.V  fitting 
to  a  corresponding  cone  in  its  collar,  and 
which  stands  in  the  reverse  direction  to  the 
obtuse  cone  of  the  bark-centre  lathe.  When  being 
used  for  plain  turning  it  is  kept  in  its  place  by  a 
steel  cap,  fitting  over  the  back  end  of  the  mandrel, 
and  bearing  against  that  face  of  tho  collar.  This 
cap  is  prevented  from  turning  round  by  a  steady  - 
pin  in  tho  end  of  the  mandrel  passing  through  a 
corresponding  hole  in  the  mandrel,  and  is  retained 
there  by  a  screw  which  fits  into  tho  end  of  the 
mandrel.  On  the  end  of  the  mandrel,  steel  screw - 
guides  may  be  substituted  for  the  cap,  and  secured 
by  the  same  screw.  Six  of  these  generally  accom- 
pany a  high -class  lathe  of  this  kind,  and  are  found 
to  lie  sufficient  for  all  practical  purposes.  The 
conductor  is  made  of  either  brass  or  gunmctal, 
and  consists  of  a  ring  cut  into  segments,  and 
severally  screwed  to  correspond  with  the  steel 
guides  ;  the  ring  is  then  fitted  on  to  an  eccen- 
tric mounted  on  a  stud  under  tho  centre  of  the 
mandrel  at  tho  back  of  tho  head.  Tho  metal 
guide  works  freely  on  the  eccentric,  but  to  fix  the 
guide  selected  for  use  in  contact  with  the  steel 
screw-guides,  it  will  need  the  use  of  a  lever.  By 
means  of  this  guide  the  mandrel  is  quite  under 
control  of  the  conductor,  and,  with  the  guide  on 
tho  mandrel,  is  compelled  to  work  backwards  and 
forwards,  according  to  the  pitch  of  the  guide  and 
the  direction  in  which  it  is  turned.  I  have  now 
abolished  tho  obsolete  fractional  pitches,  and  screw 
these  guides  with  six  convenient  aliquot  threads, 
each  guide  being  branded  with  a  figure  giving  the 
number  of  threads  to  tho  inch  which  it  cuts. 

The  pulley,  which  is  also  made  of  brass  or  gun- 
metal,  should  receive  careful  attention  in  its  con- 
struction. It  is  mode  hollow  to  avoid  weight,  but  is 
turned  all  over  inside,  no  that  it  is  equally  balanced 
when  put  together.  The  best  way  to  put  such  a 
pulley  together  is  to  shrink  tho  face  in.  Some 
makers  ■older  them,  but  tho  former  way  is  prefer- 
able. The  inside  having  been  carefully  turned  all 
over,  the  front  is  then  turned  out  .'.  ths  deep,  and 
under-cut.  Thefacoisthcnturuedtoa  corresponding 
angle,  and  left  one  ^th  larger  than  the  recess.  The 
body  of  the  pulley  is  then  placed  on  a  heating-stove 
until  it  expands  sufficiently  to  admit  tho  front, 
which  is  pushed  in,  and  then  allowed  to  cool,  when 
it  will  be  as  solid  as  if  it  were  one  piece.  The  centre 
hole  is  then  turned  out  taper,  and  the  mandrel 
fitted  accurately  to  it.  As  only  a  small  face  can  be 
left  on  the  mandrel,  it  is  necessary  to  fit  to  it  a 
steady-pin  and,  tho  pulley  being  cut  out  to  tit  it,  a 
nut  and  washer  behind  fix  it  securely  to  its  place. 

On  the  face  of  the  pulley  eight  circles  of  <u visions 
are  drilled— viz.,  309,  192,  144,  120,  112,  90,  00.  12. 
an  adjusting  index  is  also  an  indispensable  addition. 
I  may  mention  that  I  put  the  division  of  12  for 
dividing  square  and  hexagon,  as  it  saves  the  wear 
of  thoso  that  are  required  for  ornamental  turning. 
Such  lathes  are  usually  mounted  on  a  strong  double 
frame  of  mahogany,  which  checks  vibration  and 
di  adi  in  sound. 

(To  U  centinuid.) 


SCIENTIFIC  NEWS. 


T11E  great  comet  was  observed  by  Mr.  Com- 
mon on  the  27th  ult.  with  the  3ft.  reflector, 
and  under  a  high  power  the  condensation  was 
found  to  contain  five  distinct  nuclei  in  a  straight 
line,  each  about  equal  to  a  star  of  the  eleventh 
mag.  Mr.  Common  thinks  the  coun  t  may  bo 
visablo  with  a  moderately-large  telescope  duruis 
tho  dark  nights  now  prevailing.  Hurr  St.*hcrt. 
has  calculated  an  ephemeria  from  the  rl<  meats  of 
I)r.  Krcutz;  but  one  position  will  trolably 
suffice— Feb.  10,  It. A,  Oh.  0m.  I7M0. ;  H.P.D.. 
109"  35',  Berlin  midnight.  The  eomt-t  is  thus  in 
tho  constellation  Lepus,  near  the  south-west 
horizon.  "A  History  of  the  Discovery  and 
Appearance  of  tho  Cheat  Comet  of  1882,"  by  tho 
Kov.  T.  E.  Espin.  B.A.,  forms  Ko.  I  of  tho 
Trumeetitmt  of  the  Uvorpool  Astronomical 
Society,  published  by  Adam  lloldon,  Liverpool. 

P'  Arrest's  comet  is  expected  to  return  about 
June  12,  and  M.  Leveuu  is  preparing  an 
ophemuris  for  April  23  to  November  .  hut 
other  calculation*  place  tho  next  perihelion  on 
Jan.  13,  1S84. 

Tho  new  comet,  which  we  mentioned  last  week 
as  having  been  observed  from  Purbta,  Mexico, 
has  not  been  picked  up,  and  is  probably  a  myth 
or  a  nebula. 

A  tclc-gram.  has  been  received  from  1'rof. 
Lemstroui,  chief  of  the  Finnish  MstdOTOlOgital 
Observatory  ut  Sodankyla,  in  which  he  states 
that  he  placed  a  galvanic  battery  with  cendu  -tors 
covering  an  area  of  900  square  metres  on  .»  hill, 
and  found  the  cone  to  be  surrounded  by  a  halo 
which  faintly  but  perfectly  yielded  tho  t  rum 
of  tho  aurora.  lie  regard*  thi.<,  and  some  sub- 
sequent results,  us  direct  proof  of  the  electrical 
nature  of  the  aurora. 

A  valuable  memoir  an  the  observations  of  l>.n- 
ning's  Comet  (V.  IS81)  has  been  published  in 
Coprrnicut  by  Sir.  W.  E.  Plummcr,  of  the  ( ixford 
I'niversity  Observatory.  The  author's  opening 
remarks  arc  very  interesting.  He  says:  — "  uf 
the  several  periodic  comets  with  whieh  we  are 
acquainted,  that  whose  orbit  is  discus* d  in  tho 
following  pages,  and  for  whose  discovery  we  are 
indebted  to  Mr.  Denning,  will  probably  prove  to 
bo  not  the  least  interesting  if  continued  observa- 
tion at  successive  returns  be  practicable.  Accept- 
ing, for  tho  present,  the  elements  of  I>r.  Hurt- 
wig,  published  in  the  ^fifrc»"r»i*rAr  Xathrichtn, 
No.  2406,  which  are  very  approximate,  wo  have 
tho  following  data  :  — 

T  =  I8K1,  Sept.  13,  4203.  Berlin  M.  T. 


SnittT  of  turpentine  is  now  made  from  sawdust 
and  refuse  of  tho  saw-mill.  It  is  extracted  by  a 
sweating  process,  and  yields  I  t  gallons  of  spirits,  3 
to  4  gallons  of  resin,  and  a  quantity  of  tar  per  cord. 


These  element*  present 
liarities  ;  for,  in  the  case  of  the  comets  < 
period  hitherto  observed,  the  nphulia  have  grouped 
themselves  at  a  distance  from  the  sun,  but 
slightly  removed  from  the  orbit  of  Jupiter,  or. 
as  in  the  case  of  Tuttlc's  Comet,  near  the  <  rHt  of 
Saturn  ;  but  this  division,  hitherto  marked  with 
tolerable  distinctness,  is,  to  some  extent,  removed, 
by  the  discovery  of  a  comet  whose  mean  distant" 
corresponds  to  a  period  of  nearly  nine  years,  and 
which  considerably  bridges  the  gap  hitherto 
noticed  in  tho  aphelion  distances.  The  peii<4 
exceeds  more  than  a  year  that  of  Fayc's  <  'omot, 
the  most  distant  uf  the  short-peri' d  group  pro- 
perty so-colled;,  and  falls  about  midway  between 
that  of  Eueke  and  Tuttle,  indicating  a  mean 
motion  dilfering  considerably  from  that  of  any 
comet  yet  observed.  'Ilie  inclination  of  the  crbit 
to  the  Ecliptic  is  so  small  that  the  comet's  dis- 
tance from  that  piano  is  never  very  great  :  and, 
consequently,  its  approach  to  each  of  the  ]  lanets 
can  bu  within  very  narrow  limits.  If,  therefore, 
the  comet  has  been  u  member  of  our  system  for 
any  considerable  time  [and  considering  its  faint- 
ncseat  the  last  apparition  this  is  not  improbul.de;, 
the  ejrbit  must  Lave  suffered  considerable  per- 
turbation from  any  or  till  of  these  planets:  a  fact 
which,  while,  it  May  account  for  the  unusual 
meun  distance  tluit  the  comet  now  has,  lenders 
any  attempt  to  inquire  into  its  past  history,  with 
precision,  a  matter  of  great  difficulty  and  uncer- 
tainty." Mr.  HummiT  then  proceeds  to  an  able 
and  rigorous  discussion  of  16  observation*  e-f  this 
comet  obtained  during  tho  seven  weeks  it  r*>- 
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miincd  visible,  and  gives  the  period  of  revo- 
lution as  3,233  days,  after  applying  certain 


The  mmben  of  the  Oreely  Colony  Relief 
party  h»vu  been  selected,  and  will  mil  from 
St.  John's  about  Juno  15  next.    The  Oreely 

<  'olony  was  not  relieved  last  yoar,  and  it 
in  important  that  they  should  receive  fresh  pro- 
visions this  year,  ax  it  is  desired  to  continue 
the  observations  until  the  autumn  of  1884.  The 
expedition  will  endeavour  to  reach  Discovery 
1(kv  ;  but  failing,  will  sock  a  suitable  shelter, 
mid  endeavour  to    eominunicato  with  Ijeut. 

<  lively  by  sledge*. 

At  the  last  mooting  of  the  Physical  Society, 
Prof.  G.  C.  Foxier  read  a  paper  "  On  the  Deter- 
mination  of  the  Ohm,"  in  which  he  di*cribed  a 
method  he  proposed  in  1874,  which  consists  in 
balancing  the  E.M.F.  set  up  in  a  coil  of  wire,  by 
npwning  it  in  the  earth's  magnetic  field  against 
the  E.M.F.  of  a  battery  ina  wire  the  resistance 
of  which  is  to  bo  determine*!.  The  general 
results  are  so  satisfactory  that  tho  experiments 
are  to  be  continued.  Mr.  Glazcbrook  stated  that 
the  Cavendish  laboratory  at  Cambridge  would 
nooii  be  in  a  position  to  tost  and  certify  any 
resistance  coil*  sent  there. 


inif  to  Herr  Stefan,  a  magnet  placed  in 
sphere  of  iron  magnetised  by  external 
foic  '  is  screened  from  tho  action  of  other  magnets, 
the  influence  of  the  earth 


a  hollow 
foicis. 
but  not 


A  catalogue  of  the  Library  of  the  Hoynl  Geo- 
logical Society  of  Cornwall'  has  Kvn  compiled 
by  Mr.  W.  A.  Taylor,  the  assistant  curator  and 
librarian.  The  books,  papers,  Arc,  are  entered 
under  the  authors'  names. 

At  a  recent  meeting  of  the  Institution  of 
Civil  Engineers,  Sir.  John  Fernie,  member, 
read  a  paper  on  mild  steal  fireboxes  in  American 
locomotivos,  in  which  he  stated  that  the  use  of 
mild  stool  was  now  general,  although  the  outer 
shc'U  wort  made  of  iron  in  many  cases  for 
economy.  The  actual  cost  of  steel  fireboxes  is 
about  one-fifth  that  of  copper,  but  tho  work- 
manship costs  a  little  more. 

M.  Q,  Tissandie-r  has  lately  been  studying, 
with  his  brother,  the  ajiplicatinn  of  dytuimo- 
olectric  motors  to  ae  rial  navigation,  and  in  a 
j»aper  read  to  the  Paris  Academy,  ho  doscribes  a 
system  designed  to  drive  along,  in  free,  air,  an 
elongate*!  balloon  of  900  to  1 .000  cubic  metres. 
It  comprises  ( 1 )  a  screw-propeller  with  two  vanes, 
made  of  steel  wire  and  varnished  silk  ;  (2)  a  small 
Siemcji*  dynamo  minimum  weight),  which 
makes  1,200  revolutions  for  120  of  tho  projieller  ; 
;;!)  a  bichromate  battery, of  24  elements,  mounted 
in  tension,  and  divided  into  four  scries.  An 
element  consists  of  a  vulcanite  case,  holding  ten 
xinc  and  eleven  carlion  plates  alternating.  The 
liquid,  a  very  concentrated  acid  solution,  is  sup- 
plied through  tubing  from  a  vessel  that  can  ho 
raised  or  lowered  at  will.  A  commutator  and 
two  instruments  for  electric  measurements  arc 
added.  With  a  total  weight  equal  to  that  of 
thrcomen,  the  system  is  capable  of  furnishing 
regularly,  during  three  consecutive  hours,  the 
work  of  12  to  I.'j  men. 

According  to  the  Enn,  Zrituny,  the  horse- 
power costs  per  hour  (1;  in  the  caso  of  small 
stcam-cnginos,  about  316  pfennigs  '10  pf.  = 
about  Id.)  ;  (2)  hot-air  engines,  28  5  pf.  ;  (3) 
Otto's  new  gas- motor,  2.i  pf.  ;  i4)  water-motors, 
with  artificial  high -pressure  supply,  95-5  pf.  J 
(M  horse  work,  per  tune  and  work  unit,  45  pf. ; 
(C)  wheel  turners  (8  men  calculated  per  horse- 
power), 200  pf.  ;  |7)  large  better  claw  steam- 
engines,  of  at  least  M  h.p.,  consuming  Sib.  coal 
for  the  time  and  work  unit  here  considered, 
B'opf.  Thus  the  Lirge  steam-engines  arc  pecu- 
liarly economical  ;  and  if  electric  transmissions 


available  for  small  industries,  the  Large 
steam-engine  will  always  1*  cheaper  Own  the 
cheapest  small  motor,  lis  in  such  transmissions 
half  tho  mechanical  power  is  still  lost :  tho  horse- 
power jier  hour  may  be  put  at  17pf.  to  2npf. 
Posiu'bly  in  the  future  i>team-engincs  may  lie 
surpassed  by  gas-engines  in  some  cases.  From 
the  Deutz  gas-motor  worksa  sugar-factory  has  re- 
cently been  supplied  with  two  50  horse-power  gas- 
engines  and  special  gas-works:  and  thi*  system 
has  shown  a  coal-eousutnption  of  0  8kg.  (say  21b.) 
per  h  p.  per  hour. 

At  Erlangen,  in  Bavaria,  a  committee  has 
been  formed,  with  the  burgomaster  as  president, 
to  consider  tho  feasibility  of  making  an  electric 


railway  bet-veen  Erlangen  and  Oracfenburg,  a 
few  miles  to  the  east. 

ition  has  been  recently  opened  'till 
Government,  for 
of  two  metallic  bridges  on  the 
railway  line  from  Bucharest  to  Kustendje;  one 
over  the  Danube,  about  2,600ft.,  opposite  Csern- 
avoda ;  the  other.  900ft.  over  tho  Borsea.  Three 
prises,  of  40,000f.,  30,000f.,  and  20,0O0f.  are 
offered. 

A  committee  has  been  formed  in  France  to 
organise  an  international  exhibition  of  apiia- 
ratns  designed  to  insure  tho  safety  of  travellers 
on  railways.  The  objects  exhibited  will  bo  in 
three  classes—  '1)  various  systems  of  couplings; 


Paris  decided  to  try  wood-paving  last 
and  a  pait  of  the  Boulevard  Montmartni  was  so 
pavod.  The  system  has  since  been  introduced  in 
the  Champs  FJvsrVs,  K'tween  the  Place  de  le 
Concorde  and  tho  Kond  Pont  (surface  about 
27, "00  metres).  The  English  Company  employed 
undertakes  to  maintain  the  paving  in  good  con- 
dition during  the  18  years  of  the  contract,  for 
Ifr.  85c.  per  superficial  metre  and  per  yuar. 

The  direct  photogianhv  of  sound-vibrations  has 
recently  been  effected  by  Prof.  Boltztnann,  as 
follows: — A  small,  thin  platinum  plate  was 
attached  perpendicularly  to  the  centre  of  a  thin 
iron  plate,  which,  lis  in  the  telephono  or  phono- 
graph, was  fixed  on  a  wall-piece  ami  vibrated  t<> 
sound.  With  a  solar  microscope  an  image  of 
the  platimum- plate  was  focussod  on  a  screen. 
Them  a  prepared  photographic-  plate  was  quickly 
moved  across,  in  tho  piano  of  the  screen,  by  a 
strong  spring,  while  the  mouthpiece  was  spoken 
t<..  A  bounding  line  between  light  and  shadow 
was  so  obtained  on  the  prepared  plate,  forming  a 
curve  which  closely  corresponded  to  the  sonorous 
vibrations.  To  the  vowels  pretty  simple  curves 
correspond,  often  approximately  curves  of  sine-s, 
often  interference  curves  of  two  or  three  curves 
of  sines.  Tho  consonants  give  very  multifarious 
curves. 

A  Franco- Italian  Exhibition  is  to  be  held  at 
Nice  next  winter. 

The  adoption  of  the  repenting  rifle  (Mauser 
system),  has  almost  l*en  decidid  ii[*>n  in  Russia. 
It  is  estimated  that  the  required  modifications  in 
the  existing  armament  will  not  involve  serious 
expense. 

The  Japan  telegraph  lines  have,  roughly,  an 
extent  of  4,475  English  miles,  with  a  wire  length 
of  10,551  miles.  In  tho  last  working  year  there 
wcru  sent  1,935,320  telegrams,  of  which 
1,888,438  were  in  tie  Japanese  tongue.  The 
telegraph  staff  numbers  1,802  officials. 

The  Dcrvatix  rpurnUur -hottrUnr  (so-called) 
has  for  its  object  the  automatic  extraction  of 
deposits  which  form  in  steam-boilers.  The 
apparatus  consists  essentially  of  a  plate- 
metal  reservoir  communicating  on  tho  one  hand 
with  the  feedwater,  and  on  the  other  with  the 
Imile-r ;  in  the  latter  case  by  two  vertical  tubes, 
one  of  which  penetrates  to  tho  bottom  of  the 
bailer,  while  the  other  terminates  a  little  Mow 
the  mean  water-level.  This  arrangement  results 
in  a  circulation  of  tho  boiler-water,  which  rises 
to  the  upper  part  of  tho  receiver,  where,  finding 
a  sudden  increase  of  section,  tho  sedimentary 
matters  fall  to  the  lower  part  of  the  decanting 
reservoir;  then  the  purified  water  returns  to  the 
boiler  by  the  second  pijie  The  system  is  said 
to  work  admirably.  Details  are 'promised  bv 
Annalet  Miutriellrt  in  an  early  number. 

Tho  observation  has  l«e-n  recently  made  by 
Herr  Xoack,  that  zinc-powder  heated'  to  400*  C. 
abundantly  NtfaOM  carbonic  acid  to  carbonic 
oxide.  The  reducing  action  of  highly  heated 
line  on  CO«  has  long  been  known ;  but  xinc- 
powder  does  not  appear  to  have  been  tried  in  this 
way.  llerr  Xoack  considers  the  method,  on 
account  of  its  cheapness  and  the  great  purity  of 
the  carbonic  oxide  gas  produced,  to  bo  vastly 
superior  to  other  methods  of  obtaining  tho  gas. 
The  mode  of  o|>eration  is  described  in  a  recent 
paper  to  the  Berlin  Chemical  Society. 

lAst  year,  according  to  the  InJnttrit  ZcitVHf, 
1,790  shipwrecks  occurred,  in  all  seas,  as  against 
2.039  in  1881,  l.fihU  in  1880,  1.688  in  1879,  and 
1,594  in  1878.  These  wrecks,  576  of  which  were 
on  the  British  coast*,  involved  tho  loaa  of  4,129 
men's  livos.  During  the  last  five  years  no  fewer 
than  21,763  men  have  perished  by  aea. 

The  Prussian  Society  for  Encouragement  of 


Industry  has  offered  a  prixo  of  £300  for  the  beat 
account  and  estimation  of  tho  methods  of  working 
coal  mince,  also  of  modes  of  ventilation,  and  pre- 
cautions taken  to  insure  the  safety  of  miner*. 
Tho  Society  for  tho  Protection  of"  Animal*  in 
Copenhagen  offers  two  prizes  of  about  £75  and 
£38  for  the  two  best  memoirs  on  the  possibility, 
with  the  view  of  physiological  investigation,  of 
substituting  for  vivisection  the  section  of  animals 
newly  killed. 

It  is  generally  recognised  that  rain-water  take* 
up  ammonia  from  the  atmosphere,  which  pro- 
bably contains  tho  substance  in  the  state  of 
saline  matter ;  but  there  is  discrepancy  as  to  the 
proportion  of  ammonia  present.  M.  Hooseau 
(who  recently  received  rain-water  from  Algeria 
containing  not  a  trace  of  ammonia),  says  thv 
time  that  has  elapsed  betwci-n  obtaining  the 
woter  and  analysing  it  is  an  important  factor. 
Another  important  consideration  is  the  amount 
of  monthly  rainfall.  M.  Houzcau's  tables  show 
that  the  lea*  it  rains,  the  richer  in  ammonia  is 
rain-water. 

An  instructive  scries  of  article*  on  "Turbines," 
by  M.  Richard,  is  now  appearing  in  La  Lumu-r< 
Eleetrique.  The  same  journal  (20th  Jan.!  has  an 
account  of  a  control  apparatus  for  measuring  the 
velocity  of  trains  on  large  railway  bridges.  It 
is  the  invention  of  M.  Waldorp,  a  Duteh  engi- 
neer; and  a  few  months'  trial  of  it  on  the  South - 
Eastern  Railway  of  Holland,  at  a  bridge  over  the 
Meuso  at  Karestcin,  has  prove'd  its  efficiency.  In 
Holland,  the  limit  of  speed  for  trains  passing 
over  bridges  is  30  kilometres  (say  19  mile's;  an 
hour.  The  apparatus  rvfe-rred  to  acts  autonnti  - 
cully;  gives  the  record  of  a  series  of  trains  during 
24  hours  without  requiring  alteration  :  and  the 
curves  it  gives  indicate  the  velocity  of  the  train 
at  different  parts  of  tho  bridge  separately. 

With  its  harbours  considerably  enlarged,  it* 
vast  docks,  its  hundreds  of  ships  from  all  parts 
of  the  globe,  Hamburg  is  a  striking  picture  of 
maritime  activity.  In  front  of  the  principal 
part  of  tho  town,  along  the  opposite  bank  of  the 
Elbe,  extends  tho  island  Stemwerder,  which  U 
occupied  with  numerous  docks.  Steamers  ply 
regularlv  between  it  and  Hamburg.  It  is  now 
proposed  to  make  a  tunnel  under  the  Kibe  con  - 
ins-ting  tho  two  banks.  The  length  will  be  about 
2,666ft.,  and  the  cost  about  £900,000. 


The  Exciting  Properties  of  Oat*.— Experi- 
ments have  been  recently  made  by  M.  Sanson  with 
a  view  to  settling  the  question  whether  oats  have  or 
have  not  the  excitant  projierty  that  lias  been  at- 
tributed to  them.  The  nervous  and  muscular 
excitability  of  horses  was  carcf  ti  Hy  observed  with  t  he 
aid  of  graduated  electrical  apparatus  before  anil 
after  they  bad  eaten  a  given  quantity  of  oats,  or 
received  a  little  of  a  certain  principle  which  M. 
Sanson  succeeded  in  isolating  from  oats.  The  chief 
results  of  the  inquiry  are  as  follows  :—  The  pericarp 
of  the  fruit  of  oats  contains  a  substance  soluble  in 
alcohol  and  capable  of  exciting  the  motor  cells  of 
the  nervous  system.  This  sulatanee  is  not  (as  some 
have  thought)  vanilline  or  the  odorous  principle  of 
vanilla,  nor  at  all  like  it.  It  is  anitmgenurd  matter 
which  seems  to  belong  to  the  group  of  alkaloids :  is 
uncrystallisable,  finely  granular,  and  brown 
in  mass.  The  author  calls  it  "  avenine."  All 
varieties  of  cultivated  oats  seem  to  elaborate  it,  but 
they  do  so  in  very  different  degrees.  The  elaborated 
substance  is  the  samo  in  all  varieties.  The  difference* 
in  quantity  depend  not  only  on  the  variety  of  thn 
plant  but  also  an  thcplaceof  cultivation.  Oats  of  the 
white  variety  have  much  less  than  those  of  the  dark, 
but  for  some  of  the  former,  iu  Sweden,  the  differ- 
ence is  small ;  while  for  others,  ia  Russia,  it  is  con- 
siderable. Less  than  0  9  of  the  excitant  principle 
per  cent,  of  air-dried  uata,  the  dose  is  insufficient  to 
certainly  affect  the  excitability  of  hones,  but  above 
this  proportion  the  excitant  action  is  eortnin. 
While  some  light- coloured  oats  certainly  have  con- 
siderable excitant  power,  some  dark  oats  have  little. 
Determination  of  the  amount   of  the  principle 


present  is  the  only  sum  basis  of  appreciation,  though 
(as  already  stated)  white  oats  are  likely  to  be  leas 
exciting  than  dark.   Crushing  or  grinding  the  grain 


weakens  considerably  the  excitant  property, 
probably  by  altering  the  substance  to  which  it  is 
duo  ;  the  excitant  action  is  more  prompt,  but  much 
leas  »trong  and  durable.  The  action,  which  is  im  - 
to.  diate  and  mom  uiteuse  with  the  isolated  principle, 
dose  not  appear  for  some  minutes  after  the  eating 
of  oats ;  in  both  cases  it  increases  to  a  certain  point, 
then  diminishes  and  ilisatipears.  The  total  duration 
of  the  effect  is  stated  to  be  on  he 
of  oats  ingested. 

Aoco&nrxQ  to  a  German  contemporary,  a  brass 
capable  of  being  forged  hot,  may  be  made  with  >M 
parts  copper,  38J  zinc,  and  1J  iron. 
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LETTERS  TO  THE  EDITOR. 


[  f*f  do  HAf  \t$d  OMr»*h+Jk  rr»p#n*\Ut  for  t\*  IpMfM  0t 
omr  rarttMpandmiM.  Th*  Editor  rtsptct/m^Mrt^m**i9thntaU 
commumttntimt  should  I*  drawn  up  at  bntjij  nt  po**\bi*,) 

M  t**Kws*ft«*S«  ,*«M  h.  o,Ur,U.J  U  Hi.  Kinvo*  */ 
**'  Ksuluui  alacnAs:t.~,31,  7ui'UUKX-*i/M(t  CowU-$<tr4m, 

W.C. 


*,*  /»  »rJ»r  to  ft,  ii'.InU  ttfirntet,  ferrttpmdrmlt.  «■*»* 
cardial.;  cf  .m»  ,V«»j-  frrrmm.lj  i**rUd,  ir,U  strip  I, 
■»lu«l>,  ia«  mkr  «/aa  Lattar,  at  Ktil  <u  laa  j»,ra  «a 
i  l'  1  if  affeart. 

"  I  would  h»rp  rvrrroas  write  what  he  knows,  and  a* 

much  a*  ho  knows,  but  no  more ;  and  that  out  In  thla 
only,  but  1b  aU  other  aubjecta  :  For  audi  a  prraoa  ma; 
haw  some  iwrtioilar  knir»U*l*x  and  cxpmeoor  of  the 
nature  of  suiJa  a  person  or  aurii  a  fountain,  that  aa  to 
other  thirora,  ano**  mi  nwvm  than  what  everybouT  does, 
indyct,  to  I.  i  [.  a  clutter  with  thla  little  pittance  of  hia, 
will  undertake  to  «  rite  the  whole  body  of  pnrsicka ;  a  vice 
frota  whenoe  irreal  ui  onveinciiec.  derive  their  anginal." 


ASTRONOMICAL    CORRIOENDA  FOB 
•CELESTIAL  OBJECTS." 

[3IC3I.]— Havuco  been  requested  by  a  friend, 
who  had  failed  with  a  smaller  instrument,  to 
examine  the  star  H  Aurigae,  I  attacked  it  on  Jan. 
*»  with  my  beautiful  Win.  "  With  "  mirror.  The 
night  was  not  sufficiently  favourable  for  the  pur- 
pose, there  being  much  of  what  I  believe  Sir  J. 
Herschcl  called  "  brandishing  "  about  the  object. 
A  tine  iwwer  of  about  "210  showed  me  nothing ;  but 
with  4o0  there  was  a  sufficient  indication,  which 
better  air  would  hare  converted  into  a  certainty,  of 
a  minute  communion,  the  jiositiou-anglo  of  wlueh 
I  guested  at  V  or  lu  .  Subsequent  reference  to 
O  It's  work  gave  a  mean  of  5'J.V,  so  that  there 
o>uld  I*  no  duubt  aa  to  the  object.  But  it  certainly 
iurh  too  small  for  hia  assigned  mag* 
i  of  7"5  ;7  S  on  one  occasion),  corresponding 
with  a  little  le«a  than  *  of  Smyth's  scale.  Will 
tome  observer,  provided  with  auperior  meana, 
examine  it :  1  hare  reason  to  suppose  that  in  the 
immediate  proximity  of  a  brilliant  star,  I  am  ujit  to 
under-rate  the  magnitude  of  a  smaller  couiiavuiuu. 
If  not,  there  may  bo  a  probability  of  variable 
Ught. 

Notwithstanding  the  general  state  of  the  weather, 
there  hare  becu  a  few  fine  interval*  this  winter, 
and  I  have  repeatedly  gliniiwnd  F.ncko's  division  ou 
the  outer  ring  of  Saturn ;  ou  one  occasion  (Dec.  0) 
it  was  held  so  firmly  that  I  could  see  that  it  formed 
.m  unequal  division  of  the  ring.  The  variabUi  S 
Ononis  is  extremely  small  at  the  present  time. 

I  hare  noticed,  with  regret,  an  omission  of  some 
importance  in  my  "  Celestial  Objects."  It  should 
have  been  stated,  on  p.  7,  that  Dawes's  value  for 
separating  power  was  intruded  to  apply  to  u-in&g- 
Ultudr  fUra. 

Tito  '•  prettv  pair  "  mentioned  on  p.  238,  under 
1'XIX.  144  is.'l  am  informed,  1  2531.  and  that  on 
the  next  page,  urnler  PX1X.  341  is  1'  3.V44. 

Hardwwk  Vicarage,  Feb.  3,     T.  W.  Webb. 


THE  GREAT 


COMBT  OF 


SOUTHERN 

1882. 

'^31032.*  —  This  magnificent  and  interesting 
object,  which,  long  ere  this  must  have  disappeared 
front  your  Northern  sky,  is  "till  a  conspicuous 
ornament  to  our  Sjutheiu  heavens.  Having  given 
a  considerable  amount  of  attention  and  study  to  the 
subject,  and,  as  there  is  not  a  scientific  journal  iu 
our  colony,  I  beg  huive  to  submit,  through  your 
columns,  my  theory  of  the  period  and  previous  ap- 
pearance of  the  comet.  . 

The  fact  of  the  orbits  of  the  three  great  Southern 
comets  of  1.N43.  ivvj.  and  1  B82  being  similar,  affords 
reasonable  ground*  for  a  suspicion  of  their  identity ; 
and  this  suapieinu  is  coutmml  by  the  fact  that  the 
period  between  the  perihelion  passages  of  the 
comets  of  1SW)  and  1HS3,  meaxurcs  the  pori«l 
between  Die  peribchuti  nassuges  of  1S43  and  WHO; 
it  will  not,  howevtr,  autiafy  the  appearance  of  the 
comet  of  l'>jji,  the  orUt  of  which  comet  is  fouud  to 
!*•  aitnilar.  A  third  of  this  jM-riod,  however,  will 
measure  all  four  of  these  comets,  and,  moreover, 
account  for  others  tluit  bare  ap]H..red.  In  Webb's 
"  t'elrati:il  Ubjerta  "  in  a  rvi  <u"d  and  carefully- 
executed  drawings  of  the  transit  of  a  comet  across 
tlie  sun,  observed  nn  3<ith  June,  lxly  ;  and  I  find 
that  the  |>criod  above-mentioned  meuaures  the 
interval  l»-twe*>u  that  observed  transit  and  the 
perihelion  postage  of  the  prvscnt  comet ;  tho  earth 
was  also  so  situaUil  that  a  transit  of  the  cumet 
across  the  Sun  would  occur  at  periJielion. 

The  period  of  331  dnys  al«o  satisfies  the  observed 
transit  of  a  dark  l«aly  across  tlie  sun  on  June  'Jth, 
17SI .  Tlie  comet*  recorded  to  have  appeared  iu  the 
Southern  heavens  in  the  yoars  1133,  lblS,  and  5>.v> 
satisfy  the  same  mtiditions,  and  I  luivc  little  doubt 
that  when  tho  li>t  of  observed  comets  is  more 
critically  examinid,  OtaUm  will  bo  found  E« 
ebimants  to  identity  with  the  great  Southern  comet 
of  1S.-.3. 


Considering  the  extreme  difficulty  of  computing 
the  eccentricity  of  an  ellipse  so  elongated,  we  may 
have  to  depend  upon  such  a  met" 
going  for  the  period. 

Nt  S.  Wales.  O 


GREAT 

COIS  b.T,  1883  if). 

[21033.] -It  was  stated  some  time  ago  that  the 
great  comet  of  1KS2  would  not  likely  lie  seen  during 
the  hitter  part  of  January,  except  in  the  most 
powerful  telescopes.  The  inghu  of  the  30th  and 
J  1st  being  very  clear,  I  turned  the  4"3in.  Wray 
rquatoresT,  armed  with  a  power  of  65.  on  the  place 
indicated  in  the  ephemeris  (Dr.  Oppenheim's) 
given  in  the  Dun  Echt  Circular,  No.  ti~,  and  in- 
stantly fouud  the  comet  in  the  centre  of  the  field. 
It  was  certainly  not  very  bright  nor  well  defined, 
especially  in  the  »./.  side,  which  faded  away  iu  the 
direction  of  position-angle  50',  the  a.  p.  side  being 
better  defined  and  mora  condenaed,  but  no  nucleus 
could  be  detected.  It  would  he  difficult  to  measure 
the  extent  of  the  "nebulous"  moss,  but  it  was 
climated  at  .'»'  to  6'  long,  by  t  to  4'  brood,  with 
my  optical  means. 

As  it  may  likely  yet  be  seen  with  4in.  telescopes 
liefore  the  next  moonlight,  1  give  nn  extract  from 
tho  ephemeris  for  the  hut  three  nights  of  next 
week,  vir. ; — 

Horn.        n.  at.  8.  . 

Feb.  8,    11    R.A.  6    2  40  D  -  20  4  2. 

Feb.  'J,   11     „     G    1  48  D  -  19  48  0. 

Feb.  10,  11     „     6    1    0  D  -  19  33  1. 

These  places,  with  regard  to  mghbouring  »tara, 
con  readily  be  found  from  Proctor's  Star  Atlas,  in 
case  the  observer  has  not  on  equatorial  mounting. 

A  correspondent  of  the  ii'/o4<  newspaper  writes 
this  week  that  he  had  (with  a  til  in.  telescope)  seen 
tho  new  comet  reported  to  have  been  discovered  at 
the  Puebla  Observatory,  Mexico,  about  1J'  south- 
east from  Jupiter.  During  a  short  interval  between 
breaks  in  clouds  this  evening,  I  examined  this 
region,  and  the  only  object  I  could  find  resembling 
a  comet  was  the  well-known  "  I'rab  Nebula 
(M.l).  which  has  more  than  once  led  tyro  ob- 
servers astray  in  supposing  they  had  disco  vend  ft 
new  comet.  The  sky  becoming  entirely  overcast, 
prevented  mo  looking  in  other  directions  around 
Jupiter. 

fklfa.it,  Feb.  3rd.  Iaaac  W  Ward. 


[31031.]— Have  any  of  your  readers  succeeded 
in  picking  up  the  comet  described  at  the  Puebla 
ObseiTatorv,  Mexico,  on  about  Jan.  23,  and  said  to 
be  situated'near  Jupiter V  The  only  "comet"  I*) 
I  can  find  in  the  neighbourhood  of  this  planet  is 
the  celebrated  "crab"  Nebula  (  =  Messier  1 
and  No.  1 157  of  Sir  John  Herachel's  general  cata- 
logue, lSiII),  An  English  observer  is  also  said  to 
have  seen  the  comet  ou  Jan.  37,  about  1J1  S.E.  of 
Jupiter.  It  was  then  somewhat  faint,  and  about 
4'  diameter.  This  corresponds  to  the  nebula 
referred  to,  and  I  should  have  mnsidered  the  whole 
matter  as  one  of  mistaken  identity,  were  it  not  that 
the  original  telegram  emanated  from  an  observatory, 
where,  most  assuredly,  some  means  would  be 
adopted  to  avoid  the  chances  of  such  an  error.  Tlie 
nebula  referred  to  is  such  a  well-known  object, 
and  the  means  of  identifying  it  so  easy  from  its 
position,  about  V  n  p.  Ztt*  Tanri,  that  it  is  difficult 
to  understand  how  it  can  liave  been  mistaken  for  a 
comet.  Moreover,  tho  means  of  distinguishing  a 
comet  from  a  nebula  ore  so  will  known,  that  one 
con  hardly  believe,  them  to  have  been  entirely 
overlooked  on  this  occasion.  Still,  there  is  an 
ominous  silence  from  Dim  Echt,  which  gives 
strength  to  the  inference  that  a  mistake  has  been 
made  in  regard  to  this  alleged  comet  by  the  Mexican 
observers.    Perhaps,  however,  one  of  your  readers 


is  iu  a  position  to  explain  the  matter  II 
lirtstol,  Februarys.  W.  F. 


[210X5.} — II  may  interest  our  readers  to  heur 
that  tlie  comet  was  seen  here  to-night,  at  about  Ph. 
with  the  loin,  dialyto.  It  was  lirighter  than  I 
expected  to  find  it,  lying  between  two  lOiuag. 
stars,  and  apjwared  as  an  elongated  streak  of 
nebulous  light  surrounded  by  a  faint  coma,  which 
stieamed  awav  in  a  north  following  direction,  and 
lost  tt*elf  about  J*.    Power  lift 

Herbert  Ingo.ll. 

Champion-hill,  S.G.,  Feb.  3. 

FEATHERY    MIST    ON  KOON 

[2103o.'— Plkask  indulge  me  in  a  brief  response 
to  tho  pohto  letter  (i'04t>3)  of  "  M.  A."  in  your 
issue  of  Sept  M.  1 892.  The  reason  it  has  been  so 
long  deferred  is  that  I  had  allowed  my  subscription 
to  your  valuable  journal  to  expire,  and  did  not  see 
the  letter  tor  some  time.  1  have  since  renewed  the 
subscription  ir  my  son's  name,  and  will  probably 
soon  order  another  copy  iu  my  own  :  since  I  find 
it  inconvenient  not  to  have  its  weekly  visits. 

"M.  M.  S."  Siiys,  "I  C4UU"i  understand  how 
Mr.  Jackson  can  be  sure  that  what  he  thought  was 


a  feathery  mist "  on  tho  moon  "  was  not  real  I  v  a 
long  hill  or  high  ground  of  some  kind  faintly  tilts  - 
ted,"  and  he  "only  asks  for  information  as  t  > 


[myl  reasons  for  judging  it  to  be  mist." 

I  freely  admit  that  it  is  difficult  to  be  certain  of 
anything  touching  the  matter,  and  only  aay  that  it 
was  railed  a  mist  or  cloud  because  it  looked  so  cx- 
ceedkiglv  like  one. 

That  there  is  a  ridge  or  roll  of  highlands  in  the  bot- 
tom of  the  Mare  Cn-ium  parallel  with  the  Pronien- 
torium  Agaram,  and  nearly  corresponding  in  posi- 
tion to  the  mist  we  saw  in  May  last,  appears  to  be 
true,  and  since  reading  that  "startling  work"  of 
Mattieu  Williams  "  The  Fuel  of  tlie  Sun,"  anil  hia 
chapter  on  "  Meteorology  of  tlie  Moon,  &c,"  I  am 
inclining  to  the  view  that  the  appearance  seen,  in- 
stead of  being  of  volcanic  origin,  was  caused  by  a 
frost  mist  arising  from  a  dense  deposit  of  hoar 
frost  on  this  roll  of  land  just  struck  by  the  ruing 


Tho  great  southern  declination  of  the 
its  low-lving  position  during  the  summer  and 
autumn  lost  part,  prevented  good  observations 
being  repeated  at  the  proper  time  j  and  now 
that  she  is  again  assuming  her  more  northerly 
declination  at  the  time  of  new  moon,  it  is  to  be 
hoped  that  all  observers  will  keep  a  watchful  eye 
about  two  days  after  conjunction,  that  they  may 
catch  tlie  "  terminator  "  near  the  westerly  aide  of 
the  "  Mare,"  and  aaaist  in  determining  what  causes 
the  appearance  in  question. 

"  M  A."  remarks,  "  the  light  is  very  misty  and 
transparent  (V)  sometimes  when  it  is  just  beginning 
to  rest  on  the  top  of  some  high  object."  ' 


tlie  presumed  deposit  of  hoar  f 
night,  just  struck  by  tho  sun's  rays,  account  for 
these  misty  appearances  also  '• 

Whether  the  greater  depth  of  the  Mare  Crisium, 
and  hence  heavier  deposit  of  frost,  naturally  pro- 
duce* the  marked  appearance  I  twice  witnessed, 
remains  to  be  determined. 

We  had  a  glorious  time  in  our  country  watch- 
ing tho  Transit  of  Venus,  since  it  came  right 
in  midday,  and  we  saw  all  the  contacts.  My  ob- 
servations with  an  imperfect  amateur  outfit  were  : 

First  external  contact,  Dec.  6  ..  Sh.  5om.  21s. 
First  internal  .,  ,,  . .  9b.  l.'nn.  23s. 
Second  internal  (approximation)  2h.  41m.  5H. 

. . .  2h.  Um.  53s. 
I  by  telegraph. 

At  the  first  internal  contact  we  saw  the  line  of 
light  entirely  surrounding  the  disc  of  Venus  liefore 
she  fully  entered  upon  the  sun,  and  noted  the  con- 
tact by 'the  seeming  coincidence  of  that  light  linn 
with  the  edge  of  the  sun,  and  not  by  the  severance 
of  the  black  drop.  An  idea  occurred  to  me  thot 
the  most  accurate  method  of  taking  t«»S  contact* 
would  bo  to  provide  a  proper  automatic  arrange- 
ment connected  with  a  time-noting  pendulum, 
whereby  an  instantaneous  photograph  of  the  sun 
could  be  taken  every  second  of  time,  about  the 
period  of  each  contact.  Let  the  different  observers 
be  provided  with  the  same  apparatus  so  that  the 
image*  would  be  similar  in  size.  If  such  an  arrange- 
ment could  be  perfected,  by  trial  on  transits  of 
Mercury,  and  ready  for  our  great-grandchildren  in 
A.ft.  3004 ,  methinks  the  comparison  of  times  at 
different  stations  might  be  much  perfected. 

J.  O  Ja  ' 
Hockesain,  Del.,  U.S.A.,  January  lfith. 


SIZE   OF   FLAT   FN  NEWTONIAN 


[21037.]—  Is  reply  to  letters  from  21000  to  21000, 
of  course  I  am  wrong,  for  Mr.  Calver  .-rays  I  am  . 
and  who  would  fail  to  lie  silenced,  if  not  satisikd. 
by  such  a  dictum,  from  such  an  authority  ?  Hut  I 
will  ask  him  to  inform  me  how  it  is  that  my  mirror 
will  give  me  an  image  of  sun  or  moon  when  all  but 
the  extreme  margin  is  cut  off  by  a  stop,  if  my  fiat 
is  too  small .-  And  as  most  seem  to  allow  that  all 
parallel  rays  are  reflected  by  it,  and  as  my  telescope 
tube  has  an  opening  in  front  only  as  largo  as  the 
mirror — and  mo>t  others  ore  made  like  mine  in  that 
respect- 1  ask.  How  any  but  parallel  ray*  can  got 
into  it  from  any  object  at  which  it  is  pointed  r  I 
believe  also  that  my  error  is  that  of  all  the  old 
maker*.  I  haae  a  lOin.  reflector  of  Ilerschel'*,  of 
10ft.  focus,  and  the  flat  of  that  is  only  lin.  in 
minor  axis ;  also  another  of  film,  aperture,  and 
6ft.  focus,  by  an  old  maker,  with  a  flat  of  only  Jin.  ; 
so  that  it  is  very  evident  that  those  old  maker*  did 
not  understand  what  they  were  about,  for  I  believe 
Mr.  Calver  will  bo  puxxled  to  find  any  old  telescope 
of  12in.  aperture  with  a  flat  of  :\in  in  minor  axis. 
Awl  until  I  am  shown  how  the  converging  ray* 
from  sun  or  moon,  or  any  other  object,  can  get  to 
my  mirror,  I  shall  be  contented  with  a  flat  that 
reflect*  all  the  parallel  rayt  into^the  eyepiece. 


[21038.]— Ix  tlie  Fig.  in  my  hist  (31000),  t 
near  the  centre  is  placed  there  in  mistake. 

I  only  take  exception  in  Mr.  Bell's  letter  (21007) 
to  his  e'xprvssioti,  that  the  centre  of  the  mirror  it 
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where  you  can  beat  afford  to  lew  light,  and  to  his 
drawing  hii  conclusions  apparently  from  theory.  I 
should  say  that  the  centra  is  the  most  valuable  and 
critical  jart  of  the  mirror,  and  I  believe  that 
makers  will  bear  me  out  in  this.  Who  would  think 
(if  putting  in  a  disc,  which  a  flat  virtually  is,  in- 
stoad  of  a  Btop,  to  improve  his  definition '(  What 
charming  discs  also  you  get  with  a  largo  mirror 
and  an  eccentric  Mop—  in  which  case  the  central 
rays  ore  all  then;  and  perfect.  My  remarks  on  the 
subject  have  simply  resulted  front  my  own  experi- 
ence. 

My  mirror  is  122  sq.  inches  area,  2lin.  flat,  4-30S 
so.  in.,  and  I J  flat,  2  «m,  or  rather  less  than  half. 
The  loss  of  2lin.  of  light  seems  very  little  on  122  ; 
but  the  result  with  tho  1  J,  as  I  luiTo  before  said,  is 
unquestionably  superior  on  all  points—  tight,  defi- 
nition, colour,  anil  discs. 

My  2(  flat  is  Al,  and  is  the  right  size  to  tako  all 
the  rays  from  cone  32'  angular  object.  My  1J 
take*  all  the  rays  from  19  :  but  there  should  always 


be  a  margin,  and  I  should  uot  consider  that  I  get 
the  rrrv  fo>t  from  my  mirror  on  more  than  12'  to 
10'.  This  gives  very  ample  field,  12'  being  16  times 
the  diam.  of  Jupiter.  It  I  wanted  more  I  should 
use  tho  ".'tin.  flat. 

T.  Westlake 


SIZE  OP  FLATS  IS  NEWTONIAN  RE 
I  I. KC TORS    EYEPIECE  LENSES  FOB 
GREGORIAN 

[2103D.]— As  the  view  I  took  of  the  principle  on 
which  tho  sire  of  tho  flat  should  be  determined  is 


so  abundantly  confirmed  by  Mr.  Calver  and  others, 
I  need  say  but  little,  more  on  the  subject.  I  wish, 
however,  to  refer  very  briefly  to  certain  remarks  of 
Mr.  Westlake  and  Mr.  P.  Yallaoce  in  your  issue  of 
February  2nd. 

Of  course,  if  Mr.  Westlake  likes  to  have  two  or 
more  flats,  and  to  go  to  tho  trouble  of  changing 
than,  ha  can  use  a  small  one  for  the  stars,  and  a 
larger  ono  for  the  sun  or  moon  ;  but  I  quite  agree 
with  Mr.  John  Bell  that  the  gain  of  light  before 
reflection  must  bo  infinitesimal  in  substituting  the 
leaser  obstruction,  while,  as  regards  the  loss  of  light 
after  reflection,  the  amount  is,  as  I  have  shown, 
very  considerable. 

On  what  authority  Mr.  Vallance  state*  that  tho 
htops  in  a  retractor,  arc  fixed  without  any  reference  to 
tho  size  of  the  focal  image,  I  know  not.  Tf  they  art  so 
fixed,  then  they  are  u-ri'Hf  Iv  fixed.  Certainly,  "  if  "  a 
flat  will  reflect  all  the  parallel  rays  which  fall  on 
the  large  mirror,  it  is  large  enough  far  that  mtrrvr  ; 
but  if  you  use  it  for  a  larger  mirror  of  tho  name 
focus,  it  is  Mot  large  enough. 

Again,  if  you  have  a  longer  focus  as  well  as  a 
larger  mirror,  you  may,  pel  haps,  find  toe  same 
flat  sufficiently  large  for  the  stars,  but  not  for  the 
sun  or  moon.  In  fact,  the  sixe  of  flat  depends  on 
throe  conditions,  which  may  vary  considerably  in 
different  telescopes.  Firstly,  on  focal  length  of 
largo  mirror,  which  determines  tho  size  of  the 
image ;  secondly,  on  the  diameter  of  tho  mirror, 
which,  in  conjunction  with  the  size  of  focal  image, 
(foterruincs  the  form  of  the  frustum  of  tho  cone  of 
ray* ;  ami  thirdly,  on  the  distance  to  which  the 
image  is  to  be  projected  outside  the  tube,  which 
determines  at  what  part  of  the  cone  the  flat  has  to 
be  placed. 

If  "A.  J.  W."  (query  49410)  finds  by  trial  at 
what  distance  from  his  lens  (when  removed  from 
the  telesco|ie)  he  gets  the  smallest  image  of  the  sun, 
he  will  know  its  focal  length,  and  the  other  lens 
ought  to  be  three  times  such  focal  length. 

A.  S.  L. 

[21040.]— If  Mr.  Brash.-ar  will  collect  about  lox. 
irom  lib.  of  best  rouge  of  good  purple  colour,  he 
will  find  it  will  not  scratch.  A  pad  once  rubbed 
with  rouge  and  shaken  out  lasts  for  many  months, 
and  will  polish  beautifully.  Of  course,  always  use 
a  pod  without  rouge  to  finish  ;  but  it  is  merely  a 
form,  for  it  doeau  t  appear  to  require  it.  If  the 
kith  arts  well,  a  couple  of  minutes  suffice  to  do  the 
whole  polishing—  it  often  hardly  needs  touching 
at  all. 

I  get  best  results  with  If  grains  of  potash  to  60 
Of  stiver.    I  have  often  given  a  mirror  two  hatha. 

I  see  Mr.  Bell  and  Mr.  Westlake  have  fully  and 
rlearlv  dealt  with  Mr.  Vullauce's  flat  question,  and 
I  need  only  remind  him  that  lie  is  quite  wrong  in 
►tilting  that  no  provuion  is  ma-to  for  the  image  of 
the  moon  in  the  diaphragm  of  a  refractor--  that 
provision  •«  mode  bv  those  who  know  how  to 
mount  them.  I  shall  lie  interested  to  see  Mr. 
VulhUice  accept  Mr.  B*ir.»  challenge. 

  O.  Calver. 

OBJECT-GLASS-COLOUR-TESTING- 
FLATS. 

21041. ]-TrrK  figure*  on  the  glass  of  M.  Fcil  are 
rather  a  mystery  to  me-  I  wean  by  •' brand " 
:»  the  case  "f  Messrs.  Chance's  glass,  tho  red  and 
blue  chalk -mark*  |„F  H  F.,  Ac,  and  the  gum 
Ink  Is  on  M.  Fell's  glass.  I  have  some  3  (14  density 
numbered  13»7,  and  some  very  light  crown,  H04. 


The  only  thing  to  go  by  is  the  paper  label,  and  I 
should  say  M.  Fcil  could  say  what  the  glass  is  if 
the  numbers  were  sent  to  him— he  is  very  obliging. 
The  querist,  "  J.  C.  L.,"  is  uot  doing  so  badly  with 
his  flats  ;  when  he  gets  a  flat,  and  not  before,  the 
appearance*  of  that  sized  plate  will  be  a  succession  of 
untight  rainbow-coloured  bands,  with  a  space  quite 
colourless  between  each  ;  there  seems  a  difference 
to  me  inexplicable  in  the  intensity  of  the  col' 


as  weU  as  the  shades.  I  should  hold  the  plates 
vertically,  and  place  them  together  without  slip- 
ping, and  let  them  stand  a  bit.   Use  no  pressure 


at  ail ;  but  very  carefully  clean  and  brush  the  sur- 
faces before  attempting  to  try  them.  Mr.  Brashear, 
I  hare  no  doubt,  will  givo  us  more  information 


WHAT  SHALL  WE  EAT  AND  DRINK  ? 

[21042.]— Db.  AintEO*  will  probably  not  need 
any  aid  in  maintaining  hi*  ground  against  all 
comers,  "  A  London  Medical  Student"  included; 
but  tho  question  now  raised  is  really  of  such  ex- 
treme importance,  that  I  trust  you  will  find  space 
for  my  small  contribution. 

The  question  I  refer  to  is :— May  we,  as  a  com- 
munity, place  ourselves,  our  wives,  and  our  children 
unreservedly  in  the  hands  of  the  medical  prof i 
in  regard  to  what  we  shall  eat  and  drink  r 

The  question,  so  stated,  seems  to  infer  that  it  is 
the  general  custom  to  seek  professional  advice 
specially  upon  this  point,  which  is  not,  of  course, 
quite  the  case;  but  it  cannot  be  gainsaid  that  the 
family  doctor  doe*  wield  an  immense  influence  in 
this  respect.  Few  families  |vus  twelve  months  with- 
out some  member  requiring  surgical  or  medical  aid, 
and  then  the  doctor's  influence  comes  into  active 
operation,  and,  in  most  families,  the  doctor's  word 
it  law. 

The  importance,  therefore,  of  each  member  of  the 
medical  profession  being  possessed  of  tho  highest 
obtainable  knowledge  of  the  science  of  lif*  in  ail  its 
branches  is  obvious— Imt  art  tfry  / 

Anil,  further,  no  one,  either  in  or  out  of  the  pro- 
fession, will,  I  imagine,  deny  that  it  is  not  only 
incumbent  on  the  doctor  to  cure,  or  do  his  beat  to 
cure,  the  malady  for  which  he  is  called  in  or  con- 
sulted :  but  that  it  is  also  his  duty  to  ail  vise  his 
patient  how  best,  by  a  proper  and  scientific  mode  of 
living,  to  avert  evil  consequence*  in  the  future — 
but,  <u  a  Uy,  do  they  t 

I  should  like  to  put  two  test  questions  to  "  A 
London  Medical  Student  "  on  those  two  heads. 

First,  is  it  not  now  an  acknowledged  fact 
amongst  all  autlwr\t\tt  on  the  subject  of  nutrition, 
that  ordinary  beef -tea  "  is  nearly,  if  not  quite,  use- 
leu"  (to  quote  the  words  of  a  recently  published 
medical  publication),  and  can  our  student  givo  us 
an  estimate  of  the  numlier  of  cases  (many  of  which 
must  necessarily  bo  critical)  in  which  it  is  probable 
that  during  the  past  week  tho  family  practitioner* 
throughout  the  country  have  ordered,  counselled, 
or  permitted  an  exclusive,  or  nearly  exclusive,  diet 
cf  this  useless  decoction '! 

And,  secondly,  is  it  not  within  the  knowledge  of 
every  qualified  practitioner  (for  I  believe  they  arc, 
or  have  been,  so  far  instructed)  that  bread  made 
from  fine  flour  is  not  only  defective  in  most  import- 
ant uutritivo  elements,  but  is,  in  manv  cases, 
positively  deleterious;  whereas  bread  mado  from 
wheat-meal  possesses  every  constituent  necessary  to 
the  kidding  up  and  sustaining  of  tho  human  frame. 
But  do  they  tell  us  this  f  Do  they,  when  attending 
a  family  of  children,  point  out  and  impress  upon 
the  parents  what  an  infinitely  greater  chance  they 
would  have  of  rearing  their  children  if  they  adapted 
this  very  simple  change  of  diet  1  A  glanco  at  tho 
bakers'  shop  windows,  remembering  the  influence 
and  force  of  a  doctor's  dictum,  will  answer  this 
question. 

I  believe  that  this  question  of  the  amount  of 
reliance  that  may  bo  placed  upon  the  dicta  of  the 
medical  profession  of  the  present  day,  in  regard  to 
diet,  is  of  paramount  importance,  and  I  trust  you 
will  think  it  sufficiently  so  to  find  space  for  mv 
letter.  ' 

The  unnecessary  application  of  the  word  "ab- 
surd," opplied  to  the  theories  that  Dr.  All  insoti 
champions,  tempts  me  to  suggest  that  our  young 
demonstrator  may  have,  in  the  course  of  the  long 
life  beforo  him,  to  unlearn  a  few  of  the  theories  he 
is  now  in  the  habit  of  expounding,  and  abandon! 
them  on  the  ground  of  real  absurdity.  Time  will 
show.  Libert  us. 


•n  not  pras-nted  in  quantity  beyc 
f  assimilation,  being  an  easdv  ox 
e,  it  is  used  up  as  a  heat  'and 


[21013.]— Db.  Aixixbo*  (01026,  p.  602)  wants  to 
study  a  good  many  things  in  a  broader  spirit  than 
ho  appears  yet  to  have  done.  Logic  is  tho  first 
which  occurs  to  me.  He  says:  "I  think  it  is 
proved  beyond  dispute  that  alcohol  is  not  a  food." 
Now,  how  can  he  think  it  bevond  dispute  when  ho 
knows  it  is  disputed  "f  For  m  v  part,  I  believe  that, 
if  questioned,  tho  majority  of*  those  who  have  any 
right  to  have  an  opinion  on  the  matter  (and  no  one 
has  such  a  right  except  on  the  ground  of  some 
knowledge  of  the  matter,  not  mere  hearsay  accept- 
ance of  some  ono  else's  dogma)  would  hold  that 
alcohol  is  a  foal  as  truly  as  starch  or  sugar.  My 


own  knowledge  of  chemistry  tells  mo  that  it  is  so  ; 
that  when  not  presented  in  quantity  beyond  the 
power  of  i 
substance, 
producer. 

Then,  again  :  "  Alcohol  is  a  chemical  snbttanee  ; 
and  if  wo  sanction  its  use,  wo  may  sanction  the  oj»- 
of  ether  or  any  other  product.""  Will  our  friend 
tell  us  what  compound  body  is  not  a  chemical 
substance,  or  what  out-of-tie-wav  meaning  he 
attaches  to  the  term  ?  We  are  told  it  is  not  found 
in  nature,  and  is  a  product  of  decomposition.  Both 
statements  are  scientifically  untrue  :  it  is  found  in 
nature,  because  it  is  produced  by  a  natural  agi-m  y 
wherever  saccharine  miens  an  cx|x*«d  in  solution; 
and  it  is  not  a  product  of  decomposition,  but  a* 
truly  the  result  of  a  vital  vegetable  growth  as  sugar 
is.  Considering,  also,  that  what  is  commonly  called 
alcohol  is  only  one  form  of  a  vast  series  of  inti- 
mately-connected bodies  abundantly  formed  in 
nature,  it  would  be  a  bold  man  (so'boW  that  lu* 
courage  would  probably  be  due  to  iguoronce)  who 
would  venture  the  assertion  that  alcohol  does  not 
form  a  step  in  many  important  operations  in  tho 
chemistry  of  nature.  It  would  have  to  be  some 
ono  who  knew  littlo  of  the  relations  between  cellu- 
lose, starch,  sugar,  and  tho  various  fats ;  or,  possibly, 
some  one  who,  like  Dr.  Allinsnn,  finds  the  assertion 
of  some  notion  ha  has  taken  up  more  simple 
than  a  deliberate  argument  based  on  tested  evi- 
dence. It  is  a  very  nice-sounding  argument  to  say  : 
Corns  with  me  to  the  poor,  police-courts,  Ac.  That 
is  legitimate  in  dealing  with  tho  moral  and  social 
aspects  of  the  abuse  of  alcoholic  drinks.  But  it  is 
beneath  contempt  when  dealing  with  the  question 
of  tho  physiological  effects  of  a  moderate  us*  ox 
them.  I  doubt  even  if  it  is  s  sound  argument  in  any 
case  :  it  is  a  mere  appeal  to  emotion,  and  may  on 
examination  prove  fallacious.  Civilisation  is  a  very 
complex  matter,  anil  has  its  drawlncks  ;  but  with 
all  the  drawbacks  of  suffering  and  disease,  poverty 
and  crime,  which  seem  to  be  its  inevitable  accom- 
paniments, civilisation  is  infinitely  superior  to 
savagery.  I  doubt  if  it  would  be  fair  to  contrast 
some  back-slum  of  a  great  city  with  a  South  Sets 
)  island,  and  condemn  civilisation.  With  all  its  evils 
it  enables  thousands  to  en  toy  existence  where  the 
"  noble  savage  "  would  dwell  alone.  Now,  1  should 
like  to  ask,  irhtt  art  tk*  men  who  mako  the  world  ! 
On  whom*  energies  is  civiliqtion  luised?  Is  the 
answer  doubtful  f  Are  not  the  English,  the  None 
and  German  races,  with  their  off-shoots,  the  ruling 
races  of  mankind ':  And  wliat  are  these  but  race* 
bred  on  lietf  ami  Birr  f  Ob  !  Doctor,  Doctor,  out 
of  thine  own  mouth  will  1  condemn  thee  !  Did  you 
not  sar,  "  Allow  me  to  feed  a  tsrrsnn  and  I  will 
mako  aim  dull  and  stupid,  or  clever  and  bright — we 
are  what  wo  eat?"  Mind,  I  do  not  think  yon 
could  do  what  you  say  ;  but  accepting  your  own 
ground,  what  pretence  have  you  for  condemning 
tho  beef  and  beer  which,  on  your  own  dictum, 
have  mado  the  English  race  the  leading  race  of 
man  i  The  statement  itself  is  simply  preposterous 
as  regards  an  individual  person,  just  as  is  tho 
Doctor's  assertion  that  he  will  not  be  ill  or  die  umler 
70.  The  man's  own  food  is  onlv  a  small  factor  in 
producing  good  health  and  long  life,  though  it  may 
bo  a  very  important  factor  in  destroying  them  ;  tho 
health  and  life  capacity  of  Dr.  Alltosod.  as  of  each 
of  us,  is  primarily  conditioned  by  antecedent  facts ; 
by  the  process  of  his  evolution  through  his  ancestors 
and  the  conditions  of  bis  childhood.  It  is  a  pity 
the  Doctor  doe*  uot  discriminate  between  his  own 
somewhat  rash  conceptions  and  extornal  facts,  and 
the  words  of  other  people.  /  did  not  »«y  '•  That  I 
had  got  into  sneh  a  stato  that  I  am  uncomfortable 
without  my  whisky  " ;  that  is  simplv  a  perversion 
of  his  own  :  and  when  he  tells  me  T  am  a  slave  to 
the  habit,  he  makes  me  laugh  at  his  want  of  judg- 
ment. 

For  some  17  years  I  have  taken  eggs  for  break- 
fast, and  have  supped  on  a  basin  of  oatmeal-por- 
ridge probably  3l»)  times  out  of  the  year  ;  or.  in 
fact,  nearly  always  when  at  home.  1  took  up  those 
habits  on  the  advice  of  a  very  intelligent  medical 
man ;  I  like  the  diet,  and  object  to  be  deprived  of 
it ;  I  also  take  a  slice  or  two  of  meat  in  tho  middle 
of  the  day,  and  if  1  am  kept  out  of  it  I  certainly  do 
feel  uncomfortable.  So  I  suppose  I  am  to  be  told 
1  am  a  slave  to  the  habit,  and,  dear  roe,  how  sad  f 
A  slavo  to  oatmeal-porridge.  Well,  honestly 
speaking,  I  see  no  difference  tietweeu  that  and  my 
modicum  of  whisky  :  I  took  to  that  also  on  medical 
advice  some  six  years  ago.  so  I  mn  much  less  a 
slave  to  it.  I  took  it  because  I  was  suffering  from 
rheumatism,  and  I  manage  (in  part,  I  believe, 
through  its  aid),  to  keep  that  annoyance  in  pretty 
fair  subjection  ;  better,  at  all  events,  than  some 
vegetarian  teetotalers  of  mv  acquaintance  can. 
If  1  thought  I  should  be  better  without  it  I  should 
stop  it  to-night.  I  hove  no  doubt  thai  in  the  course 
of  a  few  years  I  shall  drink  enough  to  drown  myself 
I  in,  as  the  Doctor  remarks  ;  but  then.  I  fancy,  ho 
would  feel  uncomfortabln  him-elf  it'  all  the  loaves 
of  bread  he  lias  i-atrti  in  the  <m.rne  of  a  few  rears 
were  suddenly  piled  on  the  top  of  him,  and  1  fail 
to  see  any  distinction  between  the  two  imagina- 
tions. 

1  think  "  F.  B.  C.  S."  put  the  matter  very  simply. 
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It  is  absurd  to  deal  with  diet  M  if  we  were  mere 
■inimaU,  to  lie  brought  into  condition  with  the  least 
possible  outlay.  Man  cannot  live  by  bread  alone  ; 
enjoyment  is  an  essential  element  of  nutrition, 
and  if  a  cup  of  tea,  or  a  glass  of  wine,  or  even  of 
whisky,  causes  a  sense  of  rest  and  satisfaction,  we 
need  not  examine  too  closely  to  find  out  in  what 
way  it  affects  the  intricate  mechanism  of  life.  I 
have  always  seen  that  the  people  who  trouble  them- 
selves as  to  what  to  eat,  drink,  and  avoid,  were  less 
healthy  than  thorn  who  took  moderately  of  what- 
ever came  in  their  way,  and  that  those  who  find 
everything  wrong  and  unwholesome  are,  to  say  the 
least,  not  exceptionally  healthy  or  happy. 


[21044. 1— Aioonot..—  I  hove  known  two  children 

J Killed  through  fever  by  being  fed  with  teaspoon  - 
uU  of  brandy  for  thirty-six  hours.  In  this  cose, 
was  it  a  food  or  n  stimulant,  or  did  they  recover  in 
sfa>e  of  the  treatment  ? 

Habitual  drunkard*  (so  called)  in  H.M.  service 
in  Bermuda,  at  the  time  of  the  yellow  fever,  did  not 
take  the  fever.  Tobacco-smoking  saved  me  from 
marsh-fever,  when  shooting  in  North  Africa 
(Morocco),  and  in  Canada  tho  North  American 
Indians  mix  it  with  willow-bark.  It  then  affects 
uie  like  quinine. 

The  lumberers  in  Canada  use  nothing  else  but 
tea  whon  in  the  woods.  In  my  experience,  it  is  by 
far  tho  best  drink  to  work  upon.  K.  O.  H. 


[21045.]— Ox  reading  the  conflicting  statements 
of  Drs.  Edmunds  (21UI7)  and  Allinson  {21026)  con- 
cerning the  action  of  the  tannin  contained  in  tea 
and  coffee  on  the  gelatine  of  meat,  I  tried  a  series 
of  experiments  on  the  subject  with  the  following 
result* :  — On  adding  infusions  of  tea  aud  coffee, 
separately,  to  a  strong  solution  of  gelatine 
(Nelson's),  1  oktaineil  no  precipitates  ;  but  in  the 
case  of  the  tea,  tho  solution  was  rendered  very 
ilifhtly  turbid.  The  coffee  mixture,  however, 
remained  quite  bright.  I  also  added  the  infusions, 
separately,  to  some  pepsin  wine,  but  failed  to  get 
any  precipitate  with  the  coffee,  and  only  a  slight 
one  with  the  tea.  which  was,  however,  readily 

hloricocid 


soluble  in  a  few  drops  of  hydrochloric 
by  a  little  h.uit. 

With  regard  to  the  poisonous  (?)  quality  of 
eaffein.  I  quote  the  following  from  •'  Cooley's 
Beceipts,"  4  th  edition,  page  3"H  :  — 

11  Mr.  Cooley  took  -U  grains  of  pure  eoJTein  doily, 
for  over  a  month,  without  experiencing  any  other 
effect  than  a  eery  tli./ht  elevation  of  spirits)  after 
each  dose,  similar  to  that  produced  by  a  small 
quantity  of  sal-volatile.*'  According  to  "Cooley," 
a  pound  of  eoffeo  contains,  on  the  average,  -4 
grains  of  eaffein,  and  hyson  tea  from  2'S  to  3  4 
|>rr  cent,  of  the  same  ;  so  that,  if  this  testimony  be 
accepted.  I  think  the  idea  that  eaffein  (in  the  minute 
dose  which  a  cup  of  tea  or  coffee  contains)  is  even 
*'  mildly  poisonous,"  may  beset  aside  as  a  fallacy. 

Dr.  AUineon  soys:  "Tea  is  worse  than  coffee, 
since  it  contains  thein.  a  ftmuyrr  {'.)  alkaloid  than 
eaffein."  I  always  have  bceti  of  tho  opinion  that 
thein  and  eaffein  are  one  and  the  same  alkaloid ;  but 
may  be  mistakcu. 
Plymouth.  E.  O.  T. 

|21013.]— Ix  his  reply  on  p.  4.V3  to  my  remarks 
on  p.  437,  Dr.  Edmunds  says  that  I  avoid  "  answer- 
ing the  question  which  he  put  as  a  virtual  answer 
to  mine."  When  ho  penned  this,  did  not  Dr. 
Edmunds  think  that  "  the  kettle  was  objecting  to 
the  pot  its  sordid  superficies  "  j  He  finds  fault  with 
me  lor  not  replying  to  a  question  which  has  no  real 
bearing  on  the  matter  at  issue,  and  passes  by  all  the 
pertinent  queries  which  I  addressed  to  him.  He 
Los  not  dealt  with  tho  three  queries  I  put  regarding 
Dr.  Allinson's  statement  regarding  the  tannin  of 
tea  aud  the  gelatine  of  meat ;  not  shown  how  it 
comes  about  that  so  large  a  proportion  of  his  pro- 
fessional brethren  are  so  "  wofully  far  behind  the 
advance  of  science  "  ;  not  explained  why  it  is  that 
if  the  action  of  alcohol  be  siwia/y  ttamtu,  and  in 
no<!<9rrtn,r<U.ir,  its  action  should  be  immediate 
and  final ;  net  told  the  unwise  world  how  its  in- 
to "avoid  indigestion."  As  to  the 
m.  I  queried  if  "anyone  sought  it." 

to  the  question  Dr.  Edmunds  put  to  mo, 
*'  Why  did  our  medical  grandfathers  aud  fathers 
blesd,  starve,  and  mercurialise  every  one  who  had 
the  misfortune  to  bo  ill "  r— it  is  not  pertinent, 
'i  i.  it  lne-:ucu]  lien   .:i  r  1  -■  ]\:_i"H",  uf then  hcieUec, 

and  in  the  infancy  of  chemistry,  made  a  monstrous 
mistake,  is  no  reason  why  they  should  now,  when 
their  science  has  widened  to  its  present  dimensions 
and  their  stores  of  fact  have  accumulated  to  their 
present  proportions,  make  another  no  less  mon- 
strous. But  nrithcr  Dr.  Edmunds  nor  Dr.  Allin- 
son  makes  allowance  for  individual  constitution. 
The  former  quotes.  "  Fix  upon  that  course  of  life 
which  is  best ,  habit  will  render  it  most  delightful." 
But,  docs  "  l^cst "  here  refer  to  some  universal  and 
i  leal  perfection,  or  to  that  which  is  best  for  each 
individual ?     Aud  what  is  to  be  the  test  of  "  that 


which  is  best"?  Is  it  to  be  the  individual?  Ap- 
parently, Dr.  Edmunds  and  Dr.  Allinson  consider 
that  they  and  their  confreres  ore  to  be  the  judges 
of  what  is,  and  has  been,  and  will  be,  "  the  best  " 
for  ail  the  members  of  tho  human  family — dead, 
olive,  and  to  be  born.  But  I  have  beard  that  "  One 
man's  meat  "s  another  man's  poison,"  and  I  suspect 
that  the  experiences  of  ages  summed  up  in  preg- 
nant proverbs  have  in  them  more  of  truth,  as  ap- 
plicable to  universal  human  nature  -  whether 
mental,  moral,  or,  as  in  this  rase,  physical— than 
have  the  novel  and  intolerant  utterances  of  ouy 
theorist*,  however  able,  and  of  any  instructors, 
however  full  of  precepts  or  prodigal  of  remon- 
strances. Tho  MraiAXic  is  a  strange  place,  but 
oue  of  it*  very  best  features  is  that  every  opinion  is 
fully  and  fairly  represented.  Aud,  strangely 
enough,  on  p.  403  of  the  number  which  contained 
Dr.  Edmunds'  reply  and  Dr.  Allinson's  diatribe 
appeared  some  hints  upon  "  Diet  for  Nigbt- 
Workors,"  which  ran  directly  counter  to  their  pre- 
cepts and  remonstrances.  Will  these  knights-errant 
of  total  abstinence  tilt  against  this  wiu<:  Iraill?  Dr. 
Edmunds  practically  deehues  further  controversy, 
and  while  elaborately  replying  to  "Dandie  Din- 
■nont's"  excellent  letter,  neglects  to  mention  its 
most  important  allegation.  But  the  point  raised  is 
of  far  too  great  importance  to  be  allowed  to  sleep, 
and  I  hope  that  others  of  your  able  correspondents, 
besides  those  who  have  already  written,  will  take  it 
up.  By  the  way,  the  experience  of  hard  workers 
and  keen  thinkers,  such  as  "Nun.  Dor.,"  "Anglo- 
Dane,"  and  "Sigma,"  three  names  which  I  am 
sure  every  reader  of  tho  "  E.  M."  agrees  with  my- 
self in  holding  in  resjiect,  certainly  does  nut  coun- 
tenance the  theories  nor  support  the  inferences 
underlying  or  flowing  from  the  jeremiads  of  Drs. 
Allinson  and  Edmunds. 

Of  "Dandie  Dinmont"  I  wo  aid  ask  one  ques- 
tion. On  p.  137,  No.  ML  ho  says,  "Tho  healthy 
person  does  not  require  them,  therefore  I  think  it 
his  duty  to  abstain."  J'uun/itoif  If  you  like  a 
Uiiug,  aud  it  can  do  you  no  barm,  is  there  any 
reason— of  the  heavens,  tho  earth,  or  the  nameless 
regions  beneath — why  you  should  not  indulge  your 
fancy  I  If  this  principle  were  extended,  we  might 
at  once  shut  up  concert-rooms,  theatres,  and  |«c- 
turo-gallerics,  aud  destroy  all  else  not,  to  the  main- 
tenance of  simple  comfort,  essential.  Luckily,  the 
English  nation  has  no  "  luciditv." 

But  what  shall  be  said  of  iJr.  Allinson  ?  That 
gentleman  of  light  and  leading  has  (mlt  letter 
20973,  second  column,  lines  10  to  l-i)  solved  the  tin- 
solvable,  and  learned  how  to  avoid  death.  But  it 
is  a  pity  that  ho  did  not  inform  himself  (n<<*  the 
letter  of  a  "  London  Medical  Student,"  in  this 
week's  "  E.M.,"  and  the  calendar  or  syllabus  of 
any  oue  of  our  medical  colleges  or  schools)  of  tho 
methods  and  curricula  of  mudrru  medical  training. 
Universal  condemnation  is  never  wise,  however 
convenient,  for  it  is  always  tedious  to  dissect  con- 
tradictory statements  and  weigh  doubtful  evidence ; 
and  I  think  that  most  people  would  hesitate  to 
believe  that  tho  soldiers  in  that  groat  Army 
whose  conflicts  with  disease  and  with  death  are 
never  over,  are  trimmers  and  time-servers,  unfit  to 
use  their  weapons,  and  unable  to  appreciate  tho 
principles  upon  which  they  are  constructed.  Dr. 
Allinson's  statements  concerning  tho  effects 
of  food,  remind  me  of  the  story  concern- 
ing Dr.  Tanner  and  hit  wife,  which  went 
the  round  of  the  papers.  Dr.  Allinson  says 
"the  last  port  of  'Housekeeper's'  is  soon  answered  " 
—and  then  proceed*  to  talk  of  brandy-ond-wotcr. 
I  did  not  speak  of  it,  bnt  of  alcohol,  using  the  word 
whisky,  or  of  whisky  made  up  as  "  toddy."  But 
will  Dr.  Allinson  or  Dr.  Edmunds  say  why.  if  these 
things  be  merely  diluted,  it  is  that  »e  mall  a  quan- 
tity will  produce  so  considerable  an  effect?  and 
why,  if  they  be  merely  narcotics,  the  effect  should 
be  iiermaneut :  Surely,  the  narcotic  action  of 
alcohol  must  bo  very  powerful  if  so  small  a  quan- 
tity as  will  entirely  relieve  intense  jmin  can  "para- 
lyse the  nerve  filaments  of  the  stomach"  for  a 
period  long  enough  to  allow  of  the  digestion  of  the 
uuasaimuated  food.  But  if  alcohol  duet  act  by 
"causing  stored-up  force  to  be  used  at  once,"  its 
use  cannot,  surely,  bo  altogtthtr  baneful.  Is  not 
this  in  itself  a  benefit,  and  Just  what  |>eoplc  often 
require  ?  Is  Dr.  Allinson  right  in  saying  that 
tho  alcohol  in  wine  varies  from  "  10  to  20 
per  cent"?  If  my  memory  doe*  not  deceive 
me.  Prof.  Roocoe  says  that  the  amount  of 
alcohol  in  light  wine  is  7  to  8  per  cent. 
As  "Anglo- Done"  remarks,  the  questions  in- 
volved are,  in  great  measure,  questions  of  figures. 
What  is  the  amount  of  theine  in  tea,  of  caffeine  in 
coffee,  of  alcohol  in  wine,  of  nicotine  in  tuWeo  ? 
And  ore  these  effects,  when  diffused  through  the 
cup,  the  gloss,  or  the  cigar,  identical,  in  kind  and  in 
degree,  with  their  effi-cts  when  they  ore  concen- 
trated ?  I  have  heard  that  a  single  drop  of  purt 
prusaie-acid  will  loll ;  but  will  a  single  almond  do 
so?  I  do  not  suppose  that"- Dr.  Allinson  would 
decline  (to  prescribe  quinine  in  ordinary  doses, 
because  a  rery  large  dose  might  fover  ? 

By  the  bvo,  how  docs  tho  carter's  saving,  "  Get 
along.  Dofbin,"  net  as  a  ttimutuul  Docs  it 
" yi«*  force"  to  Dobbin's  "  system  "  ? 


In  letter  20996,  Dr. 
question.     I  would  like  to  ask  him  if  the  air 
suspended  in  fresh  water  goes  for  nothing  ? 

In  conclusion,  I  would  like  to  ask  Mr.  Allinson 
how,  if  vegotism  was  only  adopted  by  him  some  Is 
mouths  ago  (as  appeared  from  his  letter  of  Sept. 
22.  IHZ),  he  has.  in  so  short  a  time,  fully  tried  its 
effects,  aud  convinced  himself  of  itaeflicacy  todefcat 
disease  and  discomfit  Death?  Has  his  examination 
of  the  improvement  m  himself,  of  which  he  speaks, 
been  so  thorough  OS  to  eliminate  all  other  cause*  of 
improvement  ?  Housekeeper. 

[2104*.]— I  dare  say  that  this  dispute  will  lead 
to  good  results  in  the  long-run,  but  it  will  not  be  by 
using  arguments  such  as  a  fow  of  thoso  in  the 
opening  paragraph  of  letter  (21020).  Dr.  Allin- 
son soys  that  alcohol  is  the  product  of  a  decompo- 
sition, a  chemical  substance,  and  a*  a  consequence 
it  ought  not  to  be  taken.  I  fail  to  see  the  logic  of 
thus.  If  alcohol  is  deleterious,  it  is  certainly  not 
heeaia*  it  is  a  chemical  product,  but  because  its 
peculiar,  I  may  say  individual,  properties  exercise 
a  damaging  influence  on  the  tissues,  the  nervine 
and  digestive  system,  which  these  cannot  resist  in 
tho  long-run.    What  in  the  whole  creation  is  »«.' 


the  product  of  a  ducompMition  and  a  chemical 
substance.   That  alcohol  is  not  a  food,  I  i 
lieve  :  bat  eveu  if  it  was,  it  is  sufficient  to  ( 
it  if  it  is  also  a  poison. 

I  cannot  see,  either,  tho  strength  of  the  argument . 
that  if  all  the  drink  we  consume  in  a  few  years  was 
collected  (a  mere  arithmetic  calculation  will  drown 
nobody),  it  would  bu  sufficient  to  drown  us  in. 
Agreed.  I  need  not  tax  my  imagination  on  that 
point.  If  I  invest  '<!.  in  a  glass  of  sherry  any  - 
where  where  they  sell  wines  from  the  wood,  I  can 
see  so  much  wine  as  will  drown  me  and  all  my  re- 
lations, but  I  am  not  a  bit  the  worse  for  that.  I 
eon  see  the  force  of  Dr.  Edmunds'  advice  about 
the  hot  water.  Could  I  shake  thu  strength  of  his 
argument  by  reminding  the  public,  that  if  all  the 
hot  water  Dr.  Edmunds  could  consume  in  ten  years 
was  collected  in  one  tub,  what  a  washing  might  be 
done  in  it  ? 

If  alcohol  is  taken,  its  effects  are  either  noar  or 
remote.  Just  so  ;  and  it  is  these  remote  effects  of 
coffee  and  tea  I  want  to  know  something  about. 
Whatever  a  medical  man  may  snv,  any  thinking 
individual  may  form  au  opinion  of  the  actions  of 
certain  article*  of  food  on  his  system,  when  such 
opinion  is  founded  on  careful  and  prolonged  ob- 
servation. Now,  in  my  ease,  I  am  rather  fond  of 
coffee,  my  average  consumption  being  4  breakfast 
cu]duls  a  dav  ;  too,  about  1}  cupful.  I  never  take 
beer  or  spirits  at  meals,  and  rarely  water ;  but  I 
like  my  cup  of  coffee  after  dinner.  lam  a  moderate 
eater,  rather  inclined  to  frugality,  plenty  of  exer- 
cise, and  I  have  never  felt  any  of  all  those  com- 
plaints "Bartholow"  mentions.  I  have  never 
suffered  from  any  illness  worse  than  su  eight  days' 
cold,  contracted  by  open-air  exercises !  have  never 
taken  castor-oil  in  all  my  life,  and  only  ouco 
Epsom  salt*.  I  do  not  sue  a  pimple  on  my  skin 
once  in  a  twelvemonth,  and  am  sure  nobody  can 
enjoy  better  bodily  health  than  I  do.  And  as  re- 
gards mental  faculties,  memory,  &c,  I  am  thankful 
that  it  has  fallen  into  my  lot  to  live  in  tunes  so 
montoUy  agitated,  thot  no  ono  con  oujoy  better 
than  I  the  full  freedom  which  reigns  in  the  world 
of  the  mind,  that  in  my  humble  way  I  rejoice  at 
belonging  to  thoso  who  daily  go  in  search  of  know- 
ledge and  novor  get  disamioiuted.  Where,  then, 
I  ask,  are  the  effects  of  coffee  on  me  ? 

If  nervous  diseases  have  incrcasod  since  the  in- 
troduction of  tea,  what  part  of  that  increase  is  to 
lie  put  down  to  tie  account  of  railway*,  impure 
sir  in  large  town*,  gas,  and  high-pressure  living  ? 

I  think  Dr.  Allinson  deal*  very  imperfectly  with 
the  tannin.  I  cannot  alter  one  iota  in  what  I  wrote 
previously  about  it,  and  beg  for  fuller  reply.  I 
wo*  always  informed  that  iu  making  an  infusion  of 
either  .  .rfee  m  tea  a  minimum  of  tannic  acid  went 
into  solution,  that  it  required  koitwy  to  extract  it : 
but  boiled  coffee  or  tea  is  not  the  tiling  I  consume. 
Coffee  contains  further  au  erapyreumotic  oil,  and 
tea  an  essential  oue,  whose  action*  many  medical 
men  consider  highly  important  . 

I  see  that  Dr.  Alunson  repeats  that  there  is  a  dis- 
tinction between  thein  and  eaffein.  Is  that  really 
so?  Would  Mr.  Allen  inform  me?  Aud  what 
about  thuobromin  ?    Is  that  a  ]»i*on  or  a  food  ? 


DIETETIC  BEKABK9. 

r2104S.]-Et»WTX  nouosa  (21021)  and  "  W.  It," 
(49377)  are  desirous  of  knowing  how  I  am  going  to 
make  people  "  dull  and  stupid,  clever  and  bright, 
always  ill,  or  in  .uniform  goodhealth."  I  answer  at 
once.  By  the  food  they  tako.  To  bo  "dull  ami 
stupid,"  cat  plentifully  of  animal  food;  the  more 
they  cat  tho  more  heavy  aud  dull  will  they 
be.  At  the  same  time  do  not  tako  much  exercise, 
and  I  will  promise,  to  soon  make  them  unfit  for 
mental  work.  After  a  meat  dinner  I  defy  auyone 
to  do  hard  mental  work;  the  only  mental  work  he 
it  then  fit  for,  is  a  light  nowspaper  article  or  a  light 
novel.  To  bo  "  clever  and  bright,"  Uva  on  two  or 
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at  the  moot  three  meals  a  day,  and 
nst  of  fruit*,  root*,  or  grain*,  and  no  animal  food 
moat  be  used  :  even  such  things  as  egg',  butter, 
mil*:,  and  cheese  tend  to  clog  the  brain.  Take  also 
a  regular  amount  of  exercise,  to  make  the  blood 
course  more  swiftly  tlirough  the  blood-vessel*.  To 
be  "  always  ill,"  eat  plentifully  of  animal  food, 
take  four  or  five  meal*  a  day,  add  to  these  a 
moderate  supply  of  alcoholic  drinks,  and  smoke 
freely.  Keep  much  indoors,  in  hot  close  room*, 
carefully  exclude  every  draught  of  fresh  air ;  the 
leas  exercise  ynu  have,  or  the  lees  baths  you  take 
the  sooner  will  you  develop  disease,  cither  of  the 
digestion  or  breathing  organs.  The  above  is  a 
sure  receipt  for  making  oneself  ill— the  attack  of  ill- 
health  coming  on  about  five  days  from  the  begin- 
ning of  the  experiment*. 

To  bo  "uniformly  well,''  live  moderately  on 
throe  regular  meals ;  if  meat  or  fish  is  taken,  it  must 
be  only  once  a  day,  and  then  sparing  in  quantity. 
Avoid  alcoholic  drinks,  also  too  strong  tea  or  coffee ; 
do  not  smoke  tohacco.  Take  daily,  regular  exer- 
cise, be  in  the  fresh  air  as  much  as  possible.  Keep 
the  skin  open  by  daily  friction,  and  occasional 
baths.  If  these  rules  are  followed,  you  w  ill  rarely 
be  ill,  and  life  will  be  worth  living. 

Mr.  Holmes  wishes  I  had  the  dieting  of  the 
House  of  Commons,  of  children,  and  others  if  my 
theory  is  true.  I  also  wish  I  hail  the  dieting  of 
children.  I  would  make  our  children  a  very  lively, 
jolly,  and  sprightly  set.  Many  of  them  are  so  now, 
but'l  would  have  them  mnre  full  of  fun  and  jollity. 
I  am  leaving  my  authorities  and  my  old-age  articles 
for  another  week,  as  too  much  knowledge  might 
satiate  not  only  Edwin  Holmr*  and  "W.  It., "but 
also  many  others.  I  wonder  how  many  have  any 
idea  Imw  a  heavy  meal  makes  a  difference  in  a 
person':'  How  is  it  that  at  charity  dinners  that  the 
collections  are  alwap  left  until  the  dinner  is  ove r!- 
Has  anyone  been  in  a  law-court,  and  noticed  the 
sentences  before  and  after  lunch  V  A  hungry  judge 
is  not  to  be  truicd  with,  any  more  thou  any  other 
hungry  person.  The  same  in  the  House  of  Com- 
mons and  elsewhere.  What  is  the  best  time  for 
writing  an  article  for  a  publication  ?  In  the  early 
mom,  when  the  stomach  is  empty  and  plenty  of 
blood  can  be  sent  to  tho  brain.  The  tone  of  a 
newspaper  article  often  explains  to  me  the  time  it 
was  penned.  This  article  is  written  about  five 
hours  after  a  vegetarian  dinner.  I  bare  had  uo 
t-.a-mcal  in  order  to  write  it,  but  have  left  my  usual 
meal  for  an  early  supper.  How  are  ferocious 
nuitnals  tamed  J  fiy  tho  hunger  method.  The  old 
Euglish  spleen  is  not  so  common  amongst  us  since 
we  have  introduced  lighter  meals  and  less  drink. 
I  must  now  stop,  for  it  is  time  that  I  took  my  even- 
ing constitutional.  Since  I  am  going  to  live  until 
seventy  I  must  look  after  myself,  and  follow  the 
rub  s  of  health. 

During  my  walk  I  recollected  that  I  have  now 
been  a  vegetarian  for  a  year.  I  did  not  like  the  idea 
of  giving  up  mv  meat,  not  because  I  thought  it 
necessarv  for  life',  but  because  I  liked  it.  But  the 
change  is  greatly  iu  my  favour ;  I  have  not  had  a 
bilious  attack  since  changing  my  food,  and  I  have 
had  ouly  ono  headache,  which  was  due  to  living  at 
two  parties  on  consecutive  night*,  and  being  in  hot 
gaslightcd  room*  for  many  hours.  I  do  a  good 
deal  of  writing  of  different  kinds,  and  a  good  deal 
of  hard  reading.  I  am  in  an  almost  constant  flow 
of  good  spirits,  and  can  take  a  great  deal  of  exercise 
without  much  fatigue.  Siitaking  from  the 
e  xperience  of  a  mixed  diet,  and  of  a  vogetarian  one, 
I  at  once  vote  for  tho  vegetarian,  without  the 
slightest  be* station.  If  two  atani|*»  are  sent  to  Mr. 
Doremus,  ;io,  Bochester-road,  N.W.,  he  will  send 
pamphlet*  Knowing  how  to  begin. 

"Dandio  Dinmoit"  (J012.V),  writ>s  me  a  very 
sensible  critique,  and  I  am  pleased  to  meet  a  good 
opponent,  1  know  the  experiments  of  Wanklyn, 
Are. ;  but  it  doe*  not.  follDw  that,  since  they 
cannot  trace  all  the  alcohol,  that  it  must  neces- 
sarily be  used  for  food.  It  mar  bo  destroyed  by 
the  system ;  but  that  is  no  proof  of  it*  use.  TuVr 
citrate  of  potash,  and  we  can  recover  it  from  the 
urine  as  the  carbonate  :  but  we  do  not  recommend 
the  use  of  this  salt,  even  in  small  doses,  to  give 
force  to  the  system.  A  |«nt  of  beer  daily  is  as  much 
as  the  svstem  can  use  up  ;  but  using  up  is  not 
necessarily  force-making.  Teetotalism  is  a  thorough 
medical  question,  since  the  use  of  alcohol  gives  rise 
to  innumerable  deaths,  diseases,  and  accidents. 
The  moral  and  religious  aspect*  are  secondary, 
since  it  is  the  duty  of  every  one  to  have  a  healthy 
body  first,  and  then  we  consider  religion  and 
morality ;  but  health  is  tint. 

T.  R  AUinaon,  I.B.C  P.,  Ac. 

February  3. 


object  much  more  rapidly  than  by  usiug  an  ordinary 
toothed  saw.  Mv  theory  was:  that  a  plain  disc 
running  at  a  sufficiently  high  speed,  would,  upon 
coming  in  contact  with  the  metal  to  be  cut. 
instantlv  bring  it  to  a  red  heat,  and  in  that  state  it 
would  easily  be  removed  by  the  pressure  of  the 
disc.  Tho  result  of  the  trial  fully  verified  tho 
theory  :  by  using  a  periphery  iqieed  of  about  seven- 
teen thousand  feet  per  minute,  I  was  able  to  cut 
slits  in  a  stool  plate  '.in.  thick  1  Jin.  deep  in  about 
two  seconds.  I  had  Vdiscs  on  one  shaft ;  they  were 
2ft.  diameter,  and  about  Ain.  thick,  end  did  not 
require  to  bo  kept  cool  with  water,  as,  owing  to 
their  large  diameter,  the  increase  of  heat  was  only 

?at  advantage  of  this  system  of  cutting,  in 
to  it*  rapidity,  is  Uiat  no  sharpening  of 
tools  is  required,  and  the  wear  only  slight  compared 
to  the  work  done.  High  I 


of  what  I  think  is  a  considerable  improvement.  A 
face  plate  A  is  a*  large  as  the  site  of  the  lathe  will 
admit,  on  this  is  screwed  a  plate  B  capable  of  revolv- 
ing around  a  screw  C,  which  allows  it  to  revolve 
freelv  but  without  shako.  Bound  the  edge  of  B 
divisions  are  marked  to  be  used  with  a  pointer  F. 


-NOSES  AND  CONICAL 
FITTINGS. 

[Sin.VI.J— I  wnorr.  to  Dr.  Edmund*  recently  upon 
the  subject  of  hi*  model  mandrel,  suggesting  a  plan 
for  securing  tho  small  chucks  in  the  conical  hole. 
He  is  interested  in  the  plan,  and  at  his  request  I 
send  a  description  of  it,  hoping  that  some  of  your 
readers  will  give  us  their  opinion  upon  it. 

First,  however,  a  word  about  conical  fittings 
reruns  screws.  Our  be«t  lathe-makers  tell  us  that 
the  plan  of  making  tho  head  of  a  drilling  spindle 
to  screw  off  to  take  instead  the  head  of  tho  eccentric 
cutter,  is  not  satisfactory,  as  it  leads  to  both  be- 
coming slightly  untrue.  I  understand  that  if  the 
threads  securing  any  chuck  upon  tho  mandrel  wear, 
so  a*  to  allow  the  chuck  to  turn  a  little  further 
round,  it  will  no  longer  run  absolutely  true.  This, 
I  think,  explains  why  the  eccentric  cutter  and 
driller-head  become  untrue.  The  screw-thread* 
securing  them  are  small,  frequent  removals  wear 
them,  and  the  part*  screw  up  a  little  further  round 
than  at  first.  If  this  be  true,  the  samu  effect  must 
occur  with  chucks  screwed  upon  the  mandrel, 
though  perhaps  to  an  imperceptible  degree,  and 
would  go  to  show,  if  that  is  not  universally  ad- 
mitted, the  superiority  of  conn  fittings  over  screwed. 
One  makor  fit*  tho  head  of  the  eccentric  cutter  into 
tho  drilling  spindle  by  means  of  a  cone,  and  says  it 
keeps  perfectly  true;  and  I  have  a  small  set  of 
brass  chucks,  bought  in  France,  all  arrowing  into 
itaela  chuck  against  a  conical  shoulder, 
the  plan  beiug  intended  to  secure  absolute  truth. 

I  submit,  therefore,  tliat  all  the  smaller  chucks 
should  be  made  with  conical  fittings  to  go  into  the 
hole  in  the  mandrel-nose,  and  should  be  secured  by 
a  screw-ferrule  or  holding  chuck. 

fiosit  of  the  screw-U'TTUIe,    J  lie  sriuul  Uiaik  is 


pica 


A  screw  F.  gears  with  the  edge  of  B,  so  that  when 
E  is  turned  by  a  winch  the  plate  B  revolve-*.  On  II 
is  o  nose,  D.  to  carry  the  chucks.  In  cutting  the 
divisions  one  divisioii  should  bo  cut  when  the  work 
is  1  out  of  truth,  another  when  it  U  j .  another  when 
it  a  l.  and  so  on.  Of  (Oirs*,  instead  of  eighths,  it  can 
be  divided  into  onv  sixed  divuion.  I  must  add  that 
I  have  never  tried  this  chuck. 
Hartwell.  Thomas. 


ECCENTRICS  IN  REVERSING  GEAR. 

[210S2.']  — SoVT.nonv  ask  oil  some  time  ago  whether 
it  was  absolutely  necessary  to  use  two  eccentrics  in 
reversing  gear.    The  accompanying  sketch  will,! 
think  help  him.  I  have  not  tried  it  myself .  so  cannot 
A.theccccntric;  B,  eocen- 


es- /  C  3  . 


WITH 
DISC. 


IRON 


[21049.]— HxvnsO  seen  the  letters  upon  the  alove 
subject  in  the  Ekomsii  Mrchamc,  allow  me  to 
contribute  my  quota  of  information. 

About  ten  years  ago  I  commenced  tho  manufac- 
ture of  an  article  which  required  a  great  number  of 
slits  about  1 1  in.  deep;  it  occurred  to  me  that  by 
using  a  plain  steel  disc  I  should  accomplish  that 


seen  from  behind  at  Fig.  3,  and  both  it  and  the 
ferrule  have  a  flange,  of  which  the  alternate 
quarters  are  removed  ;  this  allows  the  small  chucks 
to  be  put  through  from  tho  front  without  removing 
the  ferrule,  when  a  turn  of  the  latter  draws  tlte 
cones  together  and  fixes  them.  Turning  the  ferrule 
backwards  loosens  the  chuck,  when  it  can  be  taken 
out.  Thus  the  cones  secure  permanent  truth  :  the 
chucks  are  changed  without  taking  off  the  ferrule 
and  without  a  tommy  or  mallet. 

The  smaU  chuck  shown  in  position  does  not  make 
tho  slut*  necessary,  as  the  ferrule  might  be  made 
to  pass  over  it  ;  but  with  other  chucks  this  could 
not  be,  and  by  so  constructing  the  ferrule  it  would 
not  disengage  tho  cones,  and  would  also  require  to 
be  taken  off  to  change  the  chucks.  The  little  chuck 
shown  was  intended  to  illustrate  how  the  mandrel- 
nose  might  form  a  kind  of  "  Essex  "  chuck,  and 
hero  Dr.  Edmunds  tells  me  he  had  anticipated  me : 
it  is  simply  a  piece  of  brass  with  a  groovo  in  it, 
turned  to  tit  the  cone,  and  sawn  across.  I  |»ropoee 
to  have  a  small  set  of  these,  rising  by  about  ,\,in. 
up  to  Jin. ;  they  would  be  very  simple  to  make, 
and  would  hold  wire  and  small  drills  with  perfect 
truth. 

Feb.  3.  F.  A.  Jt. 


ECCENTRIC  CHUCK. 

[2I0M .]— I*  No.  016  there  is  the  description  of  an 
eccentric  chuck.  From  the  form  of  this  it  is  im- 
possible to  get  very  much  eccentricity, 
arm  will  strike  against  the  bod.  I  inclose  a 


trie  rod  ;  C,  the  link  which  is  pivoted  at  (!.  E,  valve 
rod  and  valve  counecliug  rod  connected  t«  link  < 
tho  arrangcmotforraUiug  or! 
arrangement  being  used  as  for 
the  ordinary  method. 
Hartweli: 

PLANING  IN  THE  LATHE. 

[210>i.1.]—  PsuuUT  me  a  little  friendly  criticism  ou 
the  device  of  "Mechanicus  "  forabovc.  letter  Jt'JSl . 
'<  Mechanicus"  is,  I  presume,  a  practical  ecginex-r, 
and  not  an  amateur  like  myself,  and  having  ruAiIfe 
the  lathe  shown  in  engraving,  must  have  had  aceessv 
to  and  used  a  regular  planing  mnchin» :  he  is  the  rc- 
f  ore  not  very  likely  to  have  had  j 
of  the  working  of  the  device  he  i 
minuteness  of  detail.  Now  1,  having  devised 
fitted  a  planer  to  my  own  lathe,  which  1  havealready 
described  in  your  paper,  ami  which  I  have  uow  used 
practically  for  many  years,  can  at  oiire  see  the  weak 
points  iu  this  apparatus,  in  the  first  place,  in  suit 
planer  it  is  of  tho  first  importance  to  have  a  true  and 
rigid  bed  to  support  the  work  against  the  pressure* 
of  the  tool.  Now  in  this  apparatus  there  is  no  bod 
at  all,  and  there  i*  nothing  to  resist  tho  pressure  of 
the  cutting  tool  but  the  strength  of  the  work  itself. 
The  example  "  Mechanicus  "  gives  of  part  of  a  slide  - 
rest  is  probably  as  favourable  a  niece  of  wnrk  &a  to 
rigidity  as  he  could  have  selected,  and  if  he  ha*  only 
tried  too  machine  ou  it,  it  may  liave  worked  fairly 
well ;  though  if  I  wore  to  undertake  tho  job  I  would 
have  improvised  some  more  secure  means  of  holding 
the  work,  than  trusting  to  tho  grip  of  a  scroll  chuck 
on  a  round  tenon,  as  the  distunoe  of  the  top  and 
bottom  edges  of  work  from  the  line  of  lathe-centres 
would  givo  considerable  leverage  to  tend  to  twist  it 
in  the  jaw*  of  chuck.  But  supposing  the  wnrk  to 
be  planed  were  tho  V-strips  or  elide  of  an  ellipse  or 
ee centric  chuck  of  the  ordinary  dimonsions— which 
would  be  a  very  likely  job  for  an  amateurto  undortixkr 
—I  do  not  think  tney  would  1*  sufficiently  rigid  to 
withstand  tho  cut  without  yielding,  and  I  have 
often  had  to  plane  up  much  thinner  article*,  which 
•'Mechanicus''  could  not  possibly  do  with  his 
machine  in  the  form  he  describes  without  their 
having  some  support  at  tho  back.  Another  defect 
1  point  out  is  tho  limit  as  to  width  in  the 
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P'v«-».  which  I  presume  ia  in  proper  proportion, 
allowing  for  height  of  saddle.  Ac,  it  appear*  a*  if 
it  could  only  piano  work  about  Md.  wide,  which  is  far 
too  small  for  even  the  requirement!  of  an  amateur. 
1  mu.it  my  M  Mecluinicus "  haa  worked  out  the 
details  of  the  self-acting  mechanism  very  neatly.  In 
the  cud  of  hi*  letter  he  mention*  having  seen  a 
lathe-planer  of  the  overhanging  arm  type,  the  toel 
of  which  used  to  dig  in.  Now,  a*  my  planer  is  of 
tlii«  pattern,  and  is  a  specially  heavy  and  strong 
one.  I  will  give  ray  experience'  in  the  matter.  The 
first  job  I  tried  my  planer  on  I  used  an  ordinary 
slide-rest  tool  of  the  pattern  Fig.  1,  where  the 
point  was  on  a  level  or  higher  than  the  top  of 
shank,  and  I  found  that  with  anything  of  a  heavy 
rut  on,  it  dug  in  most  abominably.  However.  1 
at  once  saw  where  the  fault  lav,  and  made  a  set 
of  tools  of  the  pattern  Fig.  2.  I  cranked  the  end* 
so  that  the  cutting-point  was  on  a  level  with  the 
bottom  of  thank,  anil  found  them  to  work  beauti- 
fully, as  the  tendency  wa»  to  spring  out  instead  of 
into  the  work ;  but  by  making  them  of  >  square 


too  clearly 
repetition. 


in  "F.R.A.S.'s"  letter  to  need 


WithU.eXII.o'clocklinc.  With  the  VI.  o'clock  line. 


.  they  were  strong  enough  to  work  perfectly. 
Many  a  man  can  plan  a  machine,  and  more 
©specially  a  combination  one,  such  as  a  lathe- 
)>lanvr,  apparently  perfect  in  every  detail,  and  it 
n  not  till  ho  haa  hod  practical  experience  of  its 
working  that  he  finds  out  its  weak  paints,  and  has 
to  exert  his  ingenuity  still  further  to  overcome 
and  I  often  see  different  mechanical  devices 
mended  in  your  page*  to  amateurs,  which  I 
1  their  authors  never  thoroughly  tested 
F.  W.  O. 


WTRE-OAUGE. 

[2l054.]-Krwr.LY  allow  me  to  thank  Mr.  S.  for 
hia  letter  (21002,  p.  481).  I  believe  the  first  wire- 
pauges  were  made  to  fractional  part*  of  the  inch, 
N'o.  4  being  Jin.,  No.  11  Jin,,  and  No.  16  ,',iu.,  the 
intermediate  sue*  in  64th.  of  the  inch. 

The  numbers  I  last  sent  you  were  suggested  by 
mo  in  1RS0,  and  if  we  add  to  them  the  uumbers  to 
correspond  with  the  {  and  }  ports  of  the  sixes,  we 
can  see  how  m-ar  they  corres]iond  to  the  numbers 
suggested  by  others. 

I  may  say  that  the  }  and  »  part*  of  a  size  present 
no  difficulty  to  the  wired  rawer,  as  No.  oj  is  only 
N  o.  G  easy,  and  No.  6J  is  No.  7  full,  and  is  a  mutter 
of  everyday  work. 

Decimal  nam  ben  approximating  to  the  old  B.W.U. 
No.  8  0.     ,       J       f     4  0.     i       J  J 

•■'»W  -41*  -4M0  '470  -100  450  -440  -4;>0 
No.  3  0.     J       |      j    8.0.     i       I  I 

■420  -410  -400  -:HW  -3S0  -3,0  "3b0  -350 
No.  10.     J       I      I      1.      i      I  J 

•340  -330  320  -310  "Soo  -298  "200  "2X5 
Xo.  8.      J       j       |       3.      1       *  { 

-280  275  '270  "265  "2t.O  -2.V»  -250  "245 
No.  4.      ,       }       |       5.      i       |  } 

•240  -23.1  i.V)  -225  "220  -215  -210  -200 
No.  e.      i      i      J       7.      j       }  j 

•200   -1'ij    -1«J0    "ltd    -ISO    "17)    -170  "165 
No.  8.      J       J       J       9.      }       {  l 
155    150    145    -HO   -1:175  "135  "1325 


•wo 


No.  10.     i      T     i     11.      ('     "j     '  f 
■1275  125    1225  120    1175  115  1125 


13.) 

No.  12.  j 

-110   -1075  -lo.j 


13P0    -W75  0l»5  0£r!;5 


1025  100 

No.  14.     i       >       |  IS.      I        I  | 

■i*0   •<*75  -085   -OK25  iiSO  -0775  -075  -0725 

No.  16.     ,       i       J  17.  { 


•070    -0675  -005    -0<>25  -0U0  '0575 
No.  18.     |       J       j  19. 
•050    "0475  "OH    '0425  (HO 

Anyone  using  the  ohl  Birmingham  wire-gauge 
would  have  very  little  difficulty  in  adopting  the 
aboTe  scale ;  but  the  Sheffield  and  Lancashire  wire 
manufacturers  would  differ  very  widely  from  it  in 
some  numbers,  and  in  some  numbers  they  also 
would  differ  from  each  other.  This  shows  the 
hopelessness  of  a  general  agreement  to  the  old 
numbers. 

Anyone  ordering  from  the  decimal  numbers  only 
would  obtain  the  same  size  wire  f nun  any  number 
of  manufacturers  (with  the  alight  variation  of  one 
or  two  per  cent,  above  and  below  the  number 
named  that  is  allowed  the  workman),  as  the  Board 
of  Trade  has  made  Sir  Joseph  Whitworth'a  decimal 
gauge  the  standard  gauge,  and  all  those  numbers 
must,  of  course,  correspond  to  that  gauge.  This  I 
believe,  truly,  to  be  the  only  way  jxiaaibTo  to  insure 
anything  liko  uniformity  in  size  in  wire-gauges 


SUN-DIALS. 

(21055.]— A  O0RBS8POSDKXT  recently  asked  for 
particulars  of  construction  of  a  sun-dial,  which  were 
parti  illy  given  by  "  F.K.A.S.";  but  as  I  have  ootne 
across  the  whole  of  the  angles  ready  worked  out, 
including  the  quarters  a*  well  as  too  hours  (thus 
saving  much  time  and  trouble),  I  send  a  oopy  of 


a 

12j 

i 

ij 

2 

it 


1 

49 

30 

6 

M 

J7 

8 

31 

0 

11 

24 

u 

14 

so 

0 

17 

19 

1 1 

■JM 

22 

4 

251 

n 

26 

■iJ 

14 

30 

0 

60 

33 

26 

1 

30 

58 

20 

40 

M 

4H 

44 

:i 

8,  3} 
N  4 


41  U  M 
37  29  4 
33  13  36 
28  49  II 
24  16  14 
19  35  30 
14  48  1 
0  55  ft 
4  .58  33 
These  last  angles  to  be 
drawn  on  both  sides  of  the 
VI.  o'clock  lino  to  give 
ithe  hours  before  VI.  a.m. 
and  after  VI.  p.m. 


.  I 

iHI 


The  angles  are  given  to  seconds  as  worked  out ; 
but  unless  used  in  calculation  it  is  not,  of  course, 
necessary  to  consider  them.  With  a  large  vernier 
protractor  the  minutrt  can  be  utilised,  but  in  ordi- 
nary protractors  J'  is  about  as  near  as  the  lines  can 
bo  drawn  to.  L.  X*  L. 


It  is  assumed  that  the  plane  of  the  dial  is  tilted 
up  5]',  which  serve*  to  throw  off  rain-water.  The 
inclination  will  then  be  right  for  his  latitude.  The 
mode  of  determining  the  angle  of  the  gnomon  is 


SHOWING  ELECTRICAL  RESISTANCES 
OF  WIRE 

[21056.] — Trrr.  account  appearing  in  the  "  Scien- 
tific News  "  columns,  in  No.  930,  of  Ilerr  Obach's 
device  for  showing  to  an  audience  the  different 
electrical  resistances  of  wires,  recalled  to  my  mind 
a  contrivanoc  for  accomplishing  the  same  end, 
which  I  made  about  a  ynar  ago  and  eshilnt.il  before 
the  Experimental  Science  Association  of  the  Dublin 
University. 

Four  wires,  of  the  same  diameter  and  length,  are 
stretched  on  a  sounding-box  :  they  are  attached  to 
pegs,  and  so  can  be  tuned  to  unison.  The  box  may 
be  of  the  size  and  form  of  an  .radian  harp. 

Binding-screws  enable  three  of  the  wires  to  be 
put  separately,  or  in  series  into  circuit  with  a 
Lattery.  To  this  end  the  bridges  are  topped  with 
straps  of  brass  in  connection  with  the  binding- 
screws.  One  of  the  wires  is  of  iron,  another  of 
copper,  and  a  third  of  platinum ;  the  fourth  is 
placed  at  some  distance  on  the  board  from  the 
othvra,  and  before  commencing  an  experiment, 
is  carefully  brought  into  unison  with  the  other 
three. 

On  a  current  being  passed  through  the  wires, 
either  singly  or  in  scries,  and  each  wire  being  suc- 
ecssively  caused  to  vibrate  by  striking  or  plucking 
it,  the  difference  of  the  resistances  of  the  wires  is 
shown  by  the  marked  degrees  of  lessened  pitch 
as  compared  with  that  of  the  standard  string. 

This  effect  is,  of  course,  due  to  the  slackening  of 
the  wires  on  expanding  under  the  heating  effects  Oi 
the  current.  Thus  the  number  of  vibrations  per 
second  is  directly  as  the  square  root  of  the  tension 
of  the  string ;  the  tension  varica  inversely  as  the 
temperature,  and  the  temperature  directly  aa'the 
resistance  for  a  given  current.  Finally,  therefore, 
the  number  of  vibrations,  or  pitch  of  note,  varies 
inversely  as  square  root  of  the  resistance.  Prac- 
tically, there  are  disturbing  causes  which  render 
this  connection  approximate  only. 

An  attempt  was  made  to  measure  the  strength  of 
the  current  by  a  sliding  bridge  arranged  to  move 
beneath  the  standard  wire,  ana  so  bring  the  standard 
wire  to  unison  with  the  wire  traversed  by  the 
current  to  be  measured,  the  path  of  the  bridge 
along  the  surface  of  the  box  beneath  the  wire 
being  graduated  empirically  by  using  currents  of 
known  strength. 

This  acoustic  method  of  showing  the  presence  of 
a  curreut  proved  very 
or  iron  wire  was  used. 

Trinity  College, 
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AUTOMATIC   REGULATOR  FOR  OAS. 

[21057.]— Wmi  reference  to  Oartrel.l'a  regu- 
lator, 1  went  to  Cotterill's  to  see  and  purchase  one 
which  could  be  used  without  steam  pressure,  and  as  I 
clearly  understood  Mr.  Cotterill,  the  pressure  was 
necessary,  and  they  were  made  only  in  one  form. 
It  appears  that  one  of  us  was  mistaken,  and  that  I 
have  unwittingly  done  Mr.  Oartrell  an  injustice, 
which  I  certainty  had  no  desire  to  do.  It  is  quite 
certain  that  I  did  not  get  the  regulator,  and  I 
wanted  it  at  the  time.  The  wont  of  on  adjustable 
and  simple  regulator  has  led  me  to  experiment  with 
several  forms,  and  I  find  that  the  one  known  as 
Kemp's  can  bo  made  adjustable,  to  work  at  any 
temperature,  by  placing  a  small  tap  on  the  air- 
chamber  and  closing  it  when  the  desired  tempera- 
ture is  reached.  No  further  attention  or  adjust- 
ment is  necessary,  as,  onco  set  at  any  specified 
temperature,  it  works  at  the  same  so  long  as  the 
tap  is  not  interfered  with. 

Mr.  Oartrell  is  right  in  saying,  I  expect  a  regu- 
lator to  cost  about  2s,  6d.   A  high  pnoe  is,  unless 


for 


special  work,  totally  prohibitive,  and  the 


form  of  Kemp's  certainly  can  be  ma<te  cheaply. 
For  a  large  proportion  of  the  work  in  which  "a 
regulator  would  be  used,  it  ia  a  question  of  saving 
g-is  rather  than  exact  temperatures,  and  with  this 
object  it  becomes  a  point  to  be  considered,  whether 
it  is  not  cheaper  to  do  entirely  without  the  regu- 
lator. Ihoa.  Fletcher. 
Museum-street,  Warrington, 

CURVE  —  LOCOMOTIVE     ENGINES  — 
VELOCITY  OF  ELECTRICITY. 

[21058.] — A  xjxk drawn  n "presenting  graphically 
the  attraction  of  a  small  charge  of  electricity 
for  another  small  charge  of  opposite  sign  at  various 
distance*  will  form  a  carve  whose  equation  is 
obviously  vx"  =  K.  Where  r  is  abscissa,  y  is  ordi- 
nate, and  X  is  some  constant  quantity.  This  curve 
continually  approaches  the  two  axea  without  ever 
actually  meeting  them ;  it  thus  somewhat  resembles 
a  hyperbola,  but  is  a  different  curve,  and  I  would 
be  glad  of  any  information  concerning  it.  At 
present  it  does  not  seem  to  have  got  any  special 
name,  though  it  is  at  least  as  interesting  (rcprvevnt- 
ing  generally  the  law  of  inverse  squares)  a*  many 
named  curves. 

Some  months  ago  I  sent  a  query  to  the  "E.  M.." 
asking  for  particulars  as  to  the'  H.P.  of  various 
classes  of  locomotive  engines,  and  the  weight  cf 
different  kinds  of  trains ;  and,  seeing  how  much  is 
written  on  similar  subjects  in  the  paper.  I  have  been 
very  considerably  surprised  at  the  query  being  un- 
answered. Surely  the  railway  writers  who  have 
sent  all  kinds  of  details  about  engines  (except 
their  H.P.)  can  give  some  information  on  the 
point. 

Noticing  a  query  about  the  velocity  of  electricity, 
it  may  be  well  to  explain  that  in  all  probability 
electricity  ia  some  kind  of  a  wave-motion  in  the 
lumiuiferous  ether,  and  that  it  probably,  in  free 
ether,  would  travel  as  fast  as  light,  but  of  course 
in  metals  its  rate  ia  much  slower,  just  as  light 
travels  more  slowly  in  glass  than  in  air.  The  ratio 
between  the  dimensions  of  the  electrostatic  and 
electromagnetic  units  is  always  mixed  up  with  the 
dimensions  of  velocity.  Take,  for  example,  quan- 
tity :  in  the  electrostatic  system,  it  is  M*  L^ 

M*  L*. 


in  the  electromagnetic  system,  it  is  M5  L1,  and 
the  ratio  between  these  ia  obviously  L  T~  ,  which 


represents  a  velocity.  This  ratio  has  been  me 
in  various  ways,  and  is  so  close  to  the  velocity 
of  light  a*  to  leave  no  doubt  of  their  identity 
Wm.  r 

Quayside,  Nowcastlc-iipon-Tyuo. 


drey. 


SPONTANEOUS  COMBUSTION  OF  0IL8 

— water  analysis- limb  bricks 

OILS-SIPHON-BI- 

OF 


[2!059.]-I  an  afraid  A.  E.  B.  Smith  (p.  482) 
very  wide  of  the  mark  in  his  reply  to  query  4W»78. 
He  ft  pears  to  have  confused  liability  to  spon- 
taneous combustion  with  ready  inflammability. 
The  mineral  oils  are  not  at  all  liable  to  spontaneous 
combustion,  though  the  lighter  of  them  are  very 
readily  inflammable.  The  only  experiments  that  I 
know  of  on  the  subject  are  described  in  a  paper  by 
J.J.  Coleman,  in  the  Ckimiral  .Vies,  Vol.  XXIV., 
and  were  madeaby  saturating  liaudfuU  of  cotton 
waste  with  various  oils,  and  noting  the  timo  re- 
quired for  spontaneous  ignition.  T" 
placed  loosely  in  a  paper  box,  and  I 
Lath  maintained  at  about  65*  C. 
taincd  were  as  follows  : — 

oa  h. 

Boiled  linseed    1 

Seal    1 

Raw  Unseed    4 

Lardoil    4 

Oallipoli  olive    5 

Refined  rape  (about)   9 


Tne 


ill    aU  .Ut- 


16 
40 
0 
0 
0 
0 

The  effect  of  mineral  oil  was  very  marked, 
equal  parts  of  seal  and  mineral  oil  refused  to 
ignite,  and  even  20  per  cent,  of  mineral  oil 
materially  delayed  the  ignition.  One  of  the  great 
advantages  derived  from  the  use  of  the  heavier 
mineral  oils  as  lubricants  is  their  safety  in  this 
respect.  (See  also  Mr.  Allen's  "Commercial 
Organic  Analysis,"  Vol.  II.,  p.  146.) 

Lime  (query  49214)  can  be  weighed  very  accu- 
rately a*  CaO  if  cooled  in  a  desiccator,  and  weighed 
as  soon  as  cold.  But  a  very  high  temperature  is 
required  in  ignition,  which  would  necessitate  the 
use  of  a  blowpipe.  The  < 
better  weigh  Ins  limo  as 
phate. 

In  reply  to  query  49284  (p.  486),  I  quote  the  fol- 
lowing from  the  latest  edition  of  Bloxam's 
"Metals."  The  material  of  which  the  bricks  aro 
rnado  is  magnesium  limestone.  "  By  grinding  it, 
and  mixing  It  with  pitch,  as  patented  by  Mr.  Riley, 
bricks  can  bo  formed  which,  after  burning,  are  very 
refractory.  In  lining  the  converter  it  was  impo&si- 
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Mc  to  cement  the  bricks  satisfactorily  together; 
they  generally  Ret  a  good  deal  c lured  in  taking, 
ana  lit  badly  together,  and  the  cementing  ma tenal 
is  easily  washed  out  by  the  molten  metal.  The 
converter!  are  now  lined  by  placing  a  hollow  tapered 
iron  core  in  the  centre,  at  the  bottom  of  which  a 
coke  tire  is  lighted  ;  a  liquid  mixture,  or  "slurry," 
of  tax  and  previously  well-burnt  limestone  being 
run  into  the  space  between  tho  core  and  tho  (hell  of 
the  converter,  which  ha*  hod  a  layer  of  brick*  placed 
Jiatwise  against  it.  The  lining  consolidates  with 
the  heat,  so  to  speak,  into  one  solid  brick." 

It  is  very  probable  (query  49280,  p.  480)  that  for 
lubricating  heavy  machinery,  such  as  that  of  a 
locomotive,  mineral  oil  alone  would  not  be  suitable 
unless  of  considerable  viscosity.  Possibly,  there- 
fun),  the  engine-driver  you  spoke  to  had  not  used  a 
suitable  oil ;  but  there  is  a  good  deal  of  pre  i  udicc 
in  those  matters,  Pure  bud-oil  is  undoubtedly  one 
of  the  best  lubricators  :  but  it  is  very  expensive. 
For  agricultural  machinery  you  want  an  oil  of 
tolerable  viscosity,  not  liable  to  gum,  and  liuving  u 
low  freezing-point.  If  you  can  get  it  really  pure, 
rape  or  colza  oU  would  answer  your  purpose  ;  but 
pure  rapo  nil  is  rare  in  KugUuid.  i  ou  qui  get  it 
from  several  houses  in  Glasgow,  where  it  comes 
direct  from  Stettin,  but  tho  oil  expressed  and 
refined  in  this  country  is  often  largely  adulterated . 
Better,  perhaps,  than  rape;  but  more  expensive, 
would  be  Gallipoli  olive-oil.  It  has  a  less  tendency 
to  gum  than  rape,  and  ui  •  rder  to  prevent  it  i  in- 
gesting in  winter  you  might  mix  with  it  about  10 
or  20  per  cent,  of  '•  Itagosine  Od."  The  objection 
to  olive-oil  is  its  acidity,  whirl,  causes  it  to  act  con- 
siderably on  the  metal  of  bearings  and  become 
thick,  Perhaps  the  Kagosine  oil  alone  would  suit 
your  purpose,  and  you  could  ut  any  rate  try  it.  It 
is  a  mineral  oil  which  you  cannot  freeze,  under 
ordinary  conditions,  and  which  would  not  gum  or 
corrode.  If  I  can  give  you  any  further  information 
I  shall  tie  glad  to  do  so.  Mr.  Allen  will  pardon  my 
having  answered  your  query,  which  I  see  was 
addnwscd  to  him. 

The  highest  point  of  a  siphon  (query  49308,  p. 
4H7)  used  for  transferring  water,  must  not  t>e  more 
than,  say,  ItOtt.  above  the  surface  of  the  water. 
You  might  go  up  to  nearly  34ft. ,  but  your  siphon 
would  only  work  while  the  barometer  stood  very 
high. 

"Bi-oxide  of  Barium  "  (query  43335,  p.  48")  is 
a  combination  of  oxygen  with  tho  metal  barium, 
and  having  the  formula  Rat),.  It  can  be  obtained 
in  several  ways,  and  is  produced  on  a  large  scale 
by  passing  air  at  a  high  temperature  over  the  mon- 
oxide BaO.  If  "  8.  has  hod  any  practice  in 
chemistry  I  will  tell  him  how  to  prepare  it  on  a 
small  scale,  if  ha  wishes  to  do  so ;  but  from  the 
query  I  presume  lie  has  not,  and  in  that  case  it 
would  not  be  advisable  for  him  to  try. 

The  purplish  crystals  that  form  nt  the  bottom  of 
bichromate  battery  jars  (query  49336,  p.  4S7)  are 
clu  jme  alum,  a  double  sulphate  of  chromium  and 
p-ftassium  having  the  formula  KiCr,(SO,),. 
2IH.O. 

Derby,  Jon.  27th.  X..  Archbutt. 

HOW   TO   BX II T  n  it    SPECTRA  WITH 
THE  LA.NTEHN. 

[21960.] — If  we  wish  to  project  spectra  upon  a 
ecrccu  for  exhibition,  tlie  exjiense  and  trouble  of 
the  necessary  electrical  apparatus  is  a  consideration 
for  many  of  us.  To  obviate  these  difficulties,  1 
devised  a  sim|ilc  plan  for  exhibiting  spectra  with  u 
lantern  which  may  possibly  be  of  Some  assistance  to 
utliir* 

The  defects  of  slides  pointed  by  hand  to  represent 
i  are,  first,  a  want  of  the  smooth  uniform 
J  of  the  tints  so  characteristic  of  the  spec  - 
trum  ;  and  secondly,  a  lack  of  purity  and  brilliancy 
in  the  colours.  These  defects  may  be  overcome  by 
the  use  of  a  thick  slide  carrying  two  glosses,  one  in 
front,  and  the  other  at  the  back,  separated  by  a 
certain  distance,  the  right  amount  of  which  must 
be  found  by  trial :  for  the  Sciopticon  I  use,  the 
distance  is  about  1  £in.  Upon  the  glass  nearest  the 
condenser  are  ruled  the  Frauuhof  er  lines,  &c. ; 
>  are  f  ocussed  ui>on  the  screen  ;  upon  the  other 
cemented  by  their  ends  strips  of  thin 
coloured  gelatine  film,  tinted  to  match  the  various 
portions  of  the  spectrum,  and,  of  course,  suitably 
Taricd  in  width. 

This*  strips  must  Went  out  with  a  straight-edge 
and  fixed  close  together.  When  in  position  in  the 
lantern  these  strips  will  be  considerably  out  of  focus, 
and  the  various  tints  will  blend  upon  tlie  screen, 
producing,  if  properly  managed,  a  s|iectrum  which, 
tit  tho  eve,  will  bo  indistinguishable  from  a  pris- 
matic spectrum.  It  is  ('illy  necessary  to  prepare 
one  front  glass  to  exhibit  all  kinds  of  spectra  ;  the 
different  spectra  are  produced  by  changing  the 
second  glass. 

To  show  the  solar  spectrum  the  second  glass  may 
bo  coated  with  a  thin  solution  of  gum-dammar  in 
benzol,  and  upon  this  are  ruled  the  fine  Friiiiu- 
hofer  hues  with  a  •luirp-poiutinl  lead  jsaieil :  two 
or  three  leads  of  different  degrees  of  hardnoss 
should  be  used. 
To  insure  the  line*  falling  in  their  proper  places 


in  tho  spectrum,  a  glass  slide  should  have  a  scale  of 

equal  divisions  ruled  upon  it,  and  being  placed  in 
the  lantern  the  proper  positions  for  the  principal 
lines  should  bo  noted :  the  lines  should  then  tie 
planned  upon  paper  to  serve  as  a  guide  when  new 

rrtra  are  required.    Care  most  be  taken  that  all 
glasses  fit  in  the  slide  without  play.   The  rest 
f  the  glass  not  occupied  with  the  solar  lines  will, 


gl 

3U1TW 


me 

be  blocked  out  with  opaque  pigments. 


bright-line  spectra  can  bo  made  bv  covering  a 
-  varnish,  and  ruling  out 
Spectra  of 


glass  entirely  with  opaque 
clear  spaces  with  a  pointed 


spaces  with 

bright  lines  on  a  less  bright  spectrum  can  be  shown 
by  very  slightly  smoking  a  glass,  and  ruling  out 
the  clear  *  jure*  for  the  bright  lines.  Absorption 
bands  of  liquids,  4c,  can  be  exhibited  by  coating 
a  glass  with  the  dammar  solution,  and  shading  in 
the  bamls  with  a  soft  lead-pencil  and  stump.  A 
great  advantage  of  this  plan  is  that  any  new  spectra 
that  may  be  required  can  be  prepared  in  a  few 
minutes  without  difficulty. 
Some  little  care  and  patience  is  required,  in  the 


•  front  glass  in 

exactly 


to  get  the  colours  to  imitate  t 


Gelatine  films  can  be  had  everywhere  of  all  tints, 
and  if  none  ore  couveuieutly  to  hand,  are  easily 
made  by  tinting  a  solution  of  gelatine  with  aniline 
dyes  and  pouring  upon  a  levelled  glass,  stripping 
the  film  oft  when  quite  dry. 

This  plan  for  exhibiting  spectra  has  proved  so 
simple  and  useful  to  me,  that  it  may  1st  nut  less  so 
for  others :  and  having  often  derived  valuable 
hints  from  the  Exqlish  Mechanic,  I  shall  bo  glad 
if  the  above  is  of  any  assistance  to  our  numerous 


[210T>1.]— The  object  of  this  paper  is  to  show  a 
simple  means  by  which  the  usual  contents  of  on 
almanac  may  be*  found  for  any  day  in  any  month 
of  any  year,  poet,  present,  or  to  come.  The  desir- 
ableness] of  such  a  method  is  illustrated  by  the  use 
miiile  of  it  in  I)e  Morgan's  "  Book  of  Almanacs." 
which  is  now  becoming  exnK^iingly  srarce.  By 
means  of  the  propositions  which  follow,  all  the 
details  of  the  old  almanac,  which  is  seldom  at  hand, 
of  the  <,Mer  almanac,  which  never  existed,  ami  of 
the  future  almanac,  which  has  yet  to  be  made,  can 
be  exhibited  in  succession.  As  all  the  operations 
are  to  lie  performed  by  the  reader,  tables  become 
unnecessary  ;  and  thus  errors  in  printing  (a  con- 
tingency most  difficult  to  be  guarded  against)  are 
altogether  avoided.  A  few  examples  are  added  for 
practice. 

Prop.  I.— To  find  the  day  of  the  week,  corre- 
sponding to  any  day  of  the  month  in  any  year, 
post,  present,  or  to  come. 

Add  together  the  year,  its  fourth  part,  the  fourth 
part  of  the  century  with  which  it  commences 
(omitting  fractions',  and  the  dhy  of  the  year. 
Next,  subtract  the  century  from  the  sum,  and 
divide  by  7-  The  remainder  is  the  number  of  the 
day  of  the  week,  Sunday  being  the  first. 

N.B.— In  leap  years  Cake  one  leaf  than  tho  day 
of  the  year. 

Example :  Tho  Queen's  birthday  was  on  May  21, 
1819,  required  tho  day  of  the  week. 

Here  we  have    1S19 

Its  fourth  part    4 it 


Tho  fourth  part  of  the  century. 

fJau.  , 
I  Feb.  . 

Tho  day  of  tho  yoar<  Marcl 


The  sum  is  . 
Subtract  the 


« 

31 
.  28 
..  31 
..  30 
..  24 

..  2421 
..  18 

7)2403 


evening  of  August  1st,  1793,  and  lasted  all  night. 
What  was  the  moon's  age  f 

Here  173H,  divided  by  19,  gives  remain. "Ut  12 ; 
and  this,  multiplied  ley  1 1  gives  1 32 : — i.e.,  12 
(rejecting  multiple*  of  iff)  ;  also,  the  third  part? 
17  is  ft;  and  its  fourth  partis  4,  and  August  is  the 
nth  month  from  March  inclusive.  Adding  12,  ft,  4, 
fi.  1,  and  H,  the  sum  is  30 :  from  which  subtracting 
17,  we  get  19— tho  moon's  age  in  days,  which  shows 
that  there  was  partial  moonlight. 

If  the  year  be  Old  Style,  the  rule  is  simplified  : 
To  the  result  first  noted,  add  the  third  part  of  the 
century,  tho  number  of  months  from  March  iucla- 
sivn,  the  day  o(  the  month  ;  nd  the  iiuiaW  '  "  Tim 
sum  (rejecting  multiples  of  30),  is  the  moon's  age. 

li  the  year  be  B.C.,  we  proceed  as  folkiwi  :— 
Subtract  1  from  the  given  year,  divide  by  19, 
subtract  the  remainder  from  19.  multiply  the 
difference  by  11  (rcjcctiiig  multiples  of  30),  and 
note  the  result. 

To  this  result,  add  the  number  of  months  from 
March  inclusive,  tho  day  of  the  month,  a  id  the 
number  6,  and  from  tho  sum  subtract  the  third 
part  of  the  century.  The  remainder  (rejecting 
multiples  of  30)  is  tho  moon's  age. 

Prop.  111. -To  Mud  the  Golden  Number. 

Add  1  to  the  year,  and  divide  by  ID;  the  re- 
mainder is  the  Golden  Number. 

Prop.  IV.— To  find  the  Sunday  Letter. 

Old  style  :  add  to  the  year  its  fuurth  part,  and 
divide  by  7  :  subtract  the  remainder  from  3,  bor- 
rowing 7,  if  necessary.  The  result  is  the  rank  of 
tho  Sunday  letter,  A'  being  tho  first. 

New  style  :  odd  to  the  year  its  fourth  part,  and 
tho  fourth  port  of  the  century  with  which  it  com- 
mences, omitting  fractions ;  subtract  the  century 
from  this  sum.  and  divide  by  7.  The  remainder, 
taken  from  8,  gives  the  rank  of  the  Sunday  Letter. 

Prop.  V.— To  liud  the  Kpact. 

Old  style:  divide  the  year  by  19,  and  multiply 
tho  remainder  by  11,  rejecting  multiples  of  30. 

New  stvle  ;  To  the  Ej«ct  found  by  the  foregoing 
rule  add  the  third  and  fourth  part*  c  "  * 
and  the  number  8  ;  ou  l  from  thin  sun 
century. 

N  il"  -When  the  Epaet  found  by  I 
rule  gives  29,  it  must  be  called  30. 
Prop.  VI.—  To  find  the  Solar  Cycle  : 
Add  <)  to  the  year  aud  divide  by  '. 
maiuder  is  the  Solar  Cycle. 

Prop.  Vll.— To  find  the  difference  of  dayi  be- 
tween tho  Old  and  New  styles  : 

Diminish  the,  century  by  its  fourth  port  and 
subtract  2.  To  change  old  style  iuto  new  add  this 
number,  and  rice  rcrsiS,  subtract  it.  Caution  must 
1m-  us«,d  nt  points,  at  which  the  leap-year  affects  tba 
old  style,  but  not  the  new. 

Prop.  VIII.—  To  find  Easter-day.  which  is  tbo 
first  Sundav  which  foils  next  ofler  the  calcudarf  oil 
ra-Kiu  nearest  to.  but  after,  the  21st  of  March. 

Subtract  tho  Kpact  from  23  (borrowing  3*  « 
necessary) ;  divide  the  difference  by  7,  and  add  3  to 
the  remainder.  Subtract  tbis  remainder  from  tbo 
number  of  tho  Sunday  letter  (borrowing  7  if  necoa- 

The 


343-2 

Hence  it  fell  on  J/W/.i>/,  the  second  day  of  tho 
week. 

In  old  style,  i.e.,  before  September  3rd,  17-V2,  the 
rule  is  simplified.  Add  to  the  year  its  fourth  part, 
aud  the  day  of  the  year  (one*  less  in  leap-year), 
divide  tbo  sum  by  7,  and  take  2  from  the  remainder, 
borrowing  7.  if  necessary.  It  the  year  be  B.C., 
subtract  1  from  it,  divide  by  532.  subtract  the 
remainder  from  632,  and  operate  on  the  result. 

Flop,  II.— To  find  the  moon's  age  on  any  day  of 
the  inoutli,  in  any  year,  past,  present,  or  to  come. 

Divide  the  year  by  19,  multiply  the  remainder  by 
1 1  (reji'ctuig  multiples  of  30),  and  note  the  result. 
To  tins  result  add  the  third  and  fourth  parts  of  the 
century  beginning  tho  year,  the  number  of  month 
from  March  (inclusive),  the  day  of  the  mouth,  nnd 
the  uumlier  S.  and  from  the  result  subtract  the 
century.  The  remainder  (rejecting  multiples  uf  30), 
is  the  moon's  age. 

N.H. — January  and  February  in  any  year  are  to 
lie  reckoued  as  thu  11th  and  12th  mouths  of  the 
year  preceding. 

Example.— The  Battle  of  tho  Nile  began  on  the 


I :  the  re- 


1  as  before. 

Examples  in  the  foregoing  propositions :  — 

1.  Prove  that  May  23,  n.c.  o85,  fell  on  a  U'ednf- 
Uv. 

2.  Show  that  the  full  moon  in  March  B.C.  4 
happened  on  the  13th  of  that  month. 

Prove  that  the  moon  was  at  full  on  < 
day  in  a.d.  82S. 

4.  Ven.  Bcdcsnys  that  the  26th  of 
008,  was  Sunday.    Verify  this. 

6.  Prove  that  Easter-day  in  a.d.  1720  fell  on 
April  17-  . 

0.  Find  tho  dates  of  tho  moon's  changes  in  18  lo. 

7.  Investigate  tho  following  i'wnowr.  b *.<.<*  for 
1803:-Ooldon  Number  18:  Epoct  7:  Sunday 
Letter  B :  Solar  Cycle  20 ;  Easter-day,  April  10  ; 
Advent  Sunday,  Nov.  27. 


LEGAL  REPLIES. 

[21062.]  —  PAtttsit  —  LiABrLrrr   to  Servo ht 
(49273). -The  querist  is  not  liable  to  pay 
the  supi'irt  of  his 
his  wae  herself  w 
of  her  own. 


by  the  parish;  _ 
be  liable  if  she  had  any 


FiiuaDLY  Sotiktt— PrtocKKDi.Nos  (19271).— The 
best  way  would  be  to  sue  for  the  arrears  of  sick- 
pay  in  the  county-court.    This  is  not  a  til 
«hn:h  t  1  ar-ntv  t  r  :ui  < 
ilea,  it  can  be. 


Masageh  -Nonas-Win.  (49296) .-This 
tion  is  not  very  clear.    How  is  the  will  w 
Is  the  business  left  wholly  to  the  MB|  It 
however,  that  as  against  "the  deceased  the  q 
would  have  a  right  to  a   quarter's  notice ; 
whether  or  not  he  can  have  such  o 
the  executor,  I  cannot  say  upon  these 

Oonniou)  EjtrTusciiwMtrsrr— Cost 
There  are  many  statutes  relating  to 


'49313).— 
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meat  of  copyhold*,  and  it  in  always  an  expensive 
process.  Without  knowing  whether  the  enfranchise- 
ment is  to  be  hy  agreement  or  compulsion,  and 
what  are  the  customs  of  the  manor,  una  thu  amount 
of  the  tine  payable.  It  is  impossible  to  (rive  anv 
idea  of  the  cost.  I  never  heard  of  any  fixed 
percentage. 

Widow  axd  IixEomxATE  ('•  ilvxtk-hii-u— PxEisrt 
(49314).— The  father  and  the  mother  of  an  illegi- 
timate child  ore  liable  to  pay  toward*  its  rapport 
by  the  parish  ;  but  no  other  relation  can  be.  So 
that  in  this  cuso  the  widow  would  clearly  not  bo 
responsible. 

Dbcljlkatiox  of  TstrsT  (49315).-- To  answer 
these-  several  questions  fully  would  require  a 
column ;  and  indeed  it  would  amount  to  a  short 
treatise  on  Trusts.  A  deelaratiou  of  tnut  must  bo 
by  writing,  and  should  be  by  deed.  It  is  better 
by  a  separate  dov<l.  to  save  complications  of  the 
legal  estate  ;  unless  it  be  desired  to  lix  every  jpossiblc 
purchaser  with  notice  of  the  trust.  As  a  deetl  it  would 
require  stamping  and  attesting,  anil  if  the  land 
is  in  Middlesex  or  Yorkshire,  it  had  better  bo  regis- 
terwl.  All  equitable  estates  arc  liable  to  duties  in 
the  some  way  as  are  legal  estates.  Every  kind  of 
property  can  be  the  subject  of  a  trust,  and  at  all 
events  under  the  New  Married  Women's  I*roperty 
Act.  1882,  husbands  and  wives  can  declare  that  they 
bold  in  trust  fur  each  other. 

Will— Coi-tiiou*— Lxfkb  (49341).— It  is  not 
safe  to  advise  upon  the  effect  of  a  will  without  see- 
ing it ;  or  to  deal  with  questions  affecting  eo  py hold* 
without  knowing  the  customs  of  the  manor.  But 
with  these  warnings,  I  think  the  property  would  go 
to  the  children  of  the  deceased  married  daughter. 
Usually  if  the  jxrson  to  whom  property  iajriyen, 

an  end.  But  the  Wills' Act  makes  an*elception  in 
favour  of  bequests  to  the  testator's  children,  and 
this  is  a  case  within  the  exception. 

PnOMlSSOET  XOTE— StaTTTP.  OF  LlXTTsTIONS 
(49312).— Any  rate  of  interest  that  is  agreed  upon 
by  the  J*rtiea  can  bo  charged  upon  a  promissory 
note.  The  limit  of  5  per  vr-ut  only  applies  where 
there  is  no  agreement.  Payment  of  the  premium 
under  the  circumstances  mentioned  would  be  suffi- 
cient to  take  the  case  out  of  the  statute  if  the 
querist  could  prove  that  these  payments  were  made 
on  account  of  this  interest ;  but  the  wholo  burden 
of  proof  would  lie  upon  him,  as  tlie  presumption  is 
that  the  debt  is  barred  by  the  lapse  oi  over  six  year*. 

New  Roan— Liability  of  Awocrum  Owxuna 
(4935o).— There  is  no  doubt  as  to  the  right  of  the 
Corporation  to  coll  upon  the  owners  to  contribute 
their  proportionate  shares  towards  the  paving  and 
making  of  this  new  mod.  That  the  qnrnst  has  paid 
rates  does  not  affect  the  matter,  fur  those  are  paid 
to  maintain  all  the  roads  in  the  parish,  after  they 
have  been  made  into  highways  and  dedicated  to 
the  public  use.  Those  who  buy  houses  in  unmade 
mads  should  always  remember  this  and  allow,  in 
the  price  they  liiiy,  for  the  payment  they  will 
assuredly  have  to  make  towards  the  comiuction  of 
the  rood  by  the  local  authorities. 

Pbisxhlt  Soctktikb— HEoiieriiiTiojj  (49372). 
As  far  as  I  know  the  Act  of  11*75  did  not  make  it 
necessary  that  these  societies  should  be  registered 
over  again.  It  was  rather  a  consolidating  statute, 
and  if  the  society  were  validly  registered  under  a 
former  Act  I  do  not  think  it  can  need  re- registering. 


rooa  IUTE8  (49394) 
fusion  about  tins 


-There  is  some  little  eon- 
But  as  far  as  I  can 
understand  it,  the  querist  came  into  possession  at 
Christmas,  and  if  that  be  so,  and  the  rates  are  col- 
lected half-yearly,  from  Michaelmas  to  Lady  Day, 
he  con  only  be  made  to  pay  the  rates  for  the 
quarter  of  his  occupation— i.e.,  from  Christinas  to 
Lady  Day,  and  he  should  sea  and  explain  to  the 
collector. 

Kxscctob — Cows — Wins  (49403).—  Unless  an 
executor  has  acted  improperly  in  bis  administration 
of  the  estate,  no  Court  would*  order  him  to  pay  any 
costs  of  a  suit,  so  that  if  the  querist  has  Ml  bis 
doty  in  his  office  he  need  not  be  afraid  of  the  liti- 
gation, as,  on  the  contrary,  if  there  are  any  assets, 
his  costs  will  be  paid  out  of  them.  For  the  rest,  a 
deed  of  gift  to  a  wife  is,  fortunately,  void  as 
against  the  husband's  creditors,  and  I  should  de- 
cline to  explain  in  these  columns,  even  if  I  knew, 
any  method  by  which  tho  claims  of  creditors  can 
be  defeated  by  private  arrangements  between  man 
and  wife. 

Bight  to  StrrroBT— DsJtxora  (49427).— In  this 
case  the  owner  of  the  upper  land  has  a  clear  right 
to  support  from  the  lower,  so  that  his  surface  shall 
bo  1tept  level.  If  his  land  sulfides  by  reason  of 
the  querist's  excavation,  the  owner  could  claim  as 
damages  the  value  of  the  land  to  him  in  a  level 
condition,  though  it  is  not  easy  to  see  how  they 
could  be  estimated,  anv  more  than  it  is  possible 
rightly  to  answer  this  question  without  reading  the 
lease  and  knowing  how  the  upper  land  is  used. 

Wnx— Legacy—  Seabch  (49I34).— A  will,  if 
proved,  can  be  searched  for  and  rend  at  Somerset 
House,  London,  between  ten  and  four,  on  payment 


of  one  shilling.  If  the  prisoner  authorises  thn 
executor  to  pay  his  wife  tho  legacy,  he  can  do  so  if 
he  likes  at  once ;  but  he  cannot  bo  compolled  to 
|«iy  it  over  until  after  the  expiration  of  a  year  from 
the  death,  and  then  only  upon  proof  that  he  has 
issets. 

Fred.  Wothorfield,  Solicitor. 
Uuildhall,  E.C. 


BRAKE  FAILURES 

[2l0ti3.]— The  long  letter  bv  "Meteor."  20974, 
p.  455,  will  no  doubt  be  read  with  interest  by  a 
great  many  ;  but  after  being  read  by  those  who 
have  had  practical  experience,  will  know  that  all  he 
knows  both  of  tho  running  of  trains  and  the  work- 
ing of  the  automatic  vacuum  brake  on  tho  Midland 
Hailway  is  theoretical,  which  knowledge  is  of  gn  at 
value  to  all,  especially  to  those  working  the  bnike, 
thanks  for  "yours,*  which  I  havo  read  with 
interest  for  a  long  time. 

But  when  reading  those  letters,  (before  I  was 
called  upon  to  work  tho  brake),  which  liave 
appeared  from  time  to  time,  I  have  uften  asked 
myself.  Has  tho  brake  no  friends  to  speak  for  it  Y 
But  still,  up  to  tho  present,  I  have  not  seen  anv 
letter  that  would  lead  me  to  think  it  has  ;  so  with 
your  kind  permission,  I  will  say  a  few  woids  both 
for  the  drivers  and  tho  brake. 

First,  then,  I  must  thank  "  Meteor "  for  his 
figures,  letter  20974,  p.  455,  as  I  have  no  doubt 
thry  will  be  read  with  interest  by  many  who  have 
not  yet  seen  the  pamphlet  he  mcutious  :  but  all 
drivers  know  who  have  tho  working  of  the  brake 
that  lOin.  initial  vacuum  is  of  no  service  to  stop  a 
train.  So  they  never  think  of  running  with  rued  a 
quantity  and  think  they  have  a  fair  stopping 
powrr. 

Then  a  Tacuum  of  20in.  on  tho  gauge  is  not 
above  the  average,  as  a  vacuum  of  ZUn,  or  22in. 
is  the  easiest  to  maintain,  as  the  small  ejector  will 
obtain  that,  and  it  is  a  very  hard  tiling  to  regulate 
without  shutting  it  off-aud  that*,  we  ore  not 
allowed  to  do  ;  but,  supiioso  20iu.  is  below  the 
average,  he  does  not  say  that  with  the  size  pistons 
and  cylinders  tho  M.B.  carriages  are  fitted  with. 
Unit  loin,  of  vacuum  is  sufficient  for  all  practical 
workings. 

So  wo  can  afford  to  leave  Captain  Gallon's 
figures  out  of  the  question,  also  the  theoretical 
brake-power  required,  according  to  tho  above 
pamphlet. 

With  regard  to  tho  driver  who  reduced  the 
pressure  in  his  boiler  from  140  to  90,  hn  must  have 
used  very  bad  judgment,  or  have  had  next  to  no 
fire  on-- perhaps  both;  but  I  have  oertainlr  not 
heard  of,  or  seen  any  account  of  a  M.K.  driver 
being  fined  for  losing  time,  especially  when  there 
is  a  sufficient  cause  to  put  tho  time  to,  so  they 
neither  get  in  the  frying-pan  or  the  fire.  As  to  the 
coal  consumed,  there  is  nothing  to  learn  from  the 
si  -nit  y  comparison  that  he, "  Meteor  "gives.  Perhaps 
the  vacuum  train  was  a  stopping  train,  and  I  never 
yet  found  two  engines  alike,  and  there  is  certainly 
a  great  difference  between  drivers,  as  I  know  from 
experiences,  and  so  "  Meteor"  may  sec  by  looking 
at  the  sheet  at  any  large  loco,  station. 

Respecting  tho  utile  narrative  given  of  a  driver 
running  down  a  heavy  bank,  I  must  say  it  is  a 
rather  curious  one  ;  as,  after  he  first  puts  on  the 
brake,  ho  feels  no  fear  of  it  leaking  off,  as  it 
will  soon  bring  his  train  te>  a  stand  unless  he 
releases  it  with  his  large  ejector ;  and  that  is 
where  all  tho  bad  mistakes  are  made,  through 
the  driver  uot  first  bringing  his  tniiu  well  under 
control ;  because,  if  he  does  so,  he  will  then  be 
ablo  to  rcleaso  his  brake  and  re-create  an  efficient 
vacuum,  which  can  be  done  in  half  a  minute, 
sufficient  to  stop  a  train  running  at  full  speed — 
how  much  easier  a  train  whose  speed  has  been 
n*luc»-d  to  ten  or^fifteen  miles  per  hour.  So  that 
the  mistake  is  not  with  the  brace,  but  the  driver, 
I  am  sorry  to  say ;  and  so  these  accidents,  as 
they  arc  colli*!,  will  happen  so  long  as  drivers  tell 
their  foreineu  that  they  thou  ughly  understand  the 
bruke,  when,  if  you  was  tot  ft  ti-m  what  atmo- 
spheric |vressure  Was,  they  would  t.U  you  they  did 
not  know  there  was  such  a  thing. 

So,  you  see,  tho  broke  is  able  to  give  satisfaction 
to  those  who  understand  it,  as  far  as  efficiency 
goes;  and,  if  the  leakage  past  the  piston-rod  can 
be  stopped,  "which,  I  believe,  is  being  done,"  it 
will  make  it  much  easier  to  work,  and  will  also 
be  a  great  saving  of  steam ;  but  the  risk  to  those 
who  do  not  thoroughly  understand  it  Hill,  perhaps, 
be  increased.  lVrhaps  this  letter  will  account  lor 
some  of  the  so-called  failures  nut  being  reported  to 
the  Board  of  Trade ;  for,  if  the  brake  is  not 
allowed  to  act  by  the  driver,  how  can  it  be  a  failure 
of  the  brake  ? 

I  should  like  to  see  a  letter  from  some  other 
practical  man  who  thoroughly  understands  it.  Then, 
I  think,  the  readers  would  see  I  am  not  alone  iu 
my  opinions.  Automatic  Vacuum. 


It  is  stated  that  gloss  rump-barrels  are  bored  in 
Berlin  by  ordinary  lathes  and  tools  specially 
hardened,  aided  by  dilute  sulphuric 


REPLIES  TO  QUERIES. 

— »-♦"• — 

*,*  In  their  antiem,  Ctrretpondrntt  are  rrtptct- 
fulty  requeued  to  mention,  in  each  uutance,  the  title 
and  number  <tf  the  query  aektd. 


[177S4.]-Cl»Urn.-A.  B.  and  C.  together  fill 
50  gallons  per  minute  :  but  C.  fills  10  gallons  per 
minute  less  than  A.  and  B.  .'.  Twice  C.  fills  40 
gallons  per  minute  ;  ortwicnC.  fills  20  gallons  per 
minute  ;  consequently  C.  fills  the  cistern  in  M> 
minutes,  and  A.  fills  the  cistern  in  90  minutes. 
Hence,  by  question  It.  fills  -  A  -  .,'t  =  A 
of  tint  cistern  in  l  minute,  i.e.,  lie  fills  it  all  in  72 
minutes.  Answer :  90,  72,  00  minutes. — Towcestsb 
School. 

[4S4S3.]-  Henry  Lord  Clifford  (TJ.a.)— Was 
son  to  the  Lancastrian  Lord  Clifford,  who  is  a  cha- 
racter in  Shakespeare's  *'  Henrv  VI .,"  and  who  was 
killed  at  Tow  ton.  After  this  Wtle,  Hi  •nrv  Lord 
Clifford  fled  to  Lonaborrow,  and  there — and  after- 
wards elsewhere — lived  altogether  for  twenty-four 
years,  us  a  she)  herd.  At  last  Henry  VII.  restored 
him  to  his  rank  and  honours.  He  owned  Skipton 
Castle.  Southcy  quotes  from  an  old  MS.  I°he 
following  are  extracts  from  it This  Henry  Lord 
Clifford,  after  he  came  to  be  possessed  of  his  snid 
estate,  was  a  great  builder  and  repairer  of  all  his 
castles."  "  This  Henry  Lord  Clifford  did,  after  ho 
came  to  his  estate,  exceedingly  delight  in  astro- 
nomy, and  tho  contemplation  of  the  course  of  tho 
stars,  which  it  was  likely  he  was  seasoned  in  during 
the  course  of  his  shepherd's  life.  He  built  a  great 
part  of  Barden  Tower  (which  is  now  much  decayed) , 
and  there  he  lived  much,  which  it  is  thought  he  did 
the  rather  because  in  that  place  he  had  furnished 
himself  with  instruments  for  that  study.  He  was 
a  plain  man,  and  lived  for  the  most  part  a  < 
life,  and  came  seldom  either  to  the  Court  or  I 
but  when  ho  was  called  thither  to  sit  in  them  as  a 
Peer  of  tho  realm,  in  which  Parliament,  it  is  re- 
ported, he  heliaved  himself  wisely  and  nobly,  and 
(ike  a  good  Englishman."  As  he  was  one  "  who 
could  write  nane,  But  just  the  letters  of  his  none," 
it  is  not  likely  that  his  delight  was  oilier  than  a 
purely  imaginative  one,  or  that  he  made  observa- 
tions useful  even  in  that  ago.  Wordsworth  penned 
a  jiocm  upon  him.— S.  M.  B.  firafienx. 

[4S69C.l-Saddles  (U.ft.)— I  will  do  what  I 
can  (if  1  am  not  too  late)  to  help  "  Saddler."  if  ho 
will  state  wluit  kind  of  saddle  be  means.-  J.  S. 
Saddles. 

[18752.]—  Adulteration  of  Tern.— I  think  your 
correspondent,  A.  Francois,  is  speaking  a  little  at 
random  about  a  thing  he  evidently  knows  nothing, 
of.  A  tea  mill,  properly  speaking,  is  a  tea  mixer, 
and  may  Im  seen  at  any  large  grocer's,  and,  for 
adulteration,  is  really  useless.  To  obtain  a  good 
flavoured  tea,  you  must  have  several  kinds  put 
together,  to  obtain  what  is  called  the  blend.  Some 
teas  are  large  leaf,  which  is  put  through  a  small 
grinder  on  tho  top  of  the  mill,  passing  into  a  largo 
drum  beneath,  into  which  tho  small  teas  mav  bo- 
put  direct:  where,  by  a  few  revolutions  the  whole 
is  mixed  ready  for  use,  thereby  saving  the  old- 
fashiened  labour  of  rubbing  through  a  sieve  and 
mixing  in  a  tray.  This.  I  think,  wdl  blow  A.  F's. 
theory  of  tea-null  adulteration.— Roejaxt. 

[48S07.)-Neur»d»Ti».-To  "  W.  8.  W."-Does 
every  jar  contain  the  copper  of  one  couple  and  tho 
zinc  of  another,  with  the  corresponding  copper  and 
zinc  turned  into  the  neighbouring  jars,  and  so  on 
right  through  tho  series  i  That  is  how  it  should  be, 
ami  if  it  is  not  so,  no  current  would  be  obtained. 
Perhaps  you  havo  not  made  a  good  connection 
between  toe  lust  pieces  of  metal  ana  tho  conducting- 
wiree,  or  between  the  wires  and  the  brass  handles  ; 
or,  perhaps  you  have  hung  your  couples  on  a  rack 
of  some  conducting  material,  such  as  metal.  If  so, 
you  would  get  no  current.  Tho  rack  should  be  of 
dry  wood.  Your  riveting  instead  of  soldering; 
would  not  stop  tho  action  of  the  battery  while  tho 
piece*  remained  clean,  provided  you  havo  mode  a 
good  metallic  contact ;  but  it  would  be  far  safer  to 
drop  a  httle  solder  in  where  the  pieces  join.  Aro 
you  sure  you  have  got  copper,  and  not  what  is 
called  "gilder's  metal  "  Y  If  you  are  right  on  all 
these  points,  increase  the  strength  of  your  solution  : 
but  the  fault  is  most  likely  in  the  connections,  as 
the  difficulty  usually  is  to  prevent  the  generation 
of  too  much  current.  There  is  no  necessity  for 
having  tho  couples  at  exact  distances  ■part. — 
W.  S.  W. 

[IS959.] -Weighted  Governors  (TJ.ft.)— For 
the  loaded  governor  fix  on  the  number  of  revo- 
lutions. First  find  tho  height  as  if  a  simple 
governor,  then  add  together  the  weights  of  the  re- 
volving balls,  and  twice  the  weight  of  the  centre 
weight.  Multiply  the  sum  by  tho  height  found, 
anil  divide  the  product  thus  obtained  by  thu  sura  of 
the  weights  of  the  revolving  balls.  The  quotient 
thus  found  will  bo  the  height  of  a  weighted 
governor.  Suppose  we  want  a  governor  to  revolve 
2iiN  times  per  minute,  the  weight  of  the  halls  to  bo 
31b.  each,  the  centre  weight  to  be  901b.  187  5  /  203 
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49;  tl.cn  -49  ■  ;f.  ■  IMQ  -   M'li  | 
<>  m  l.Vlyin.— FtuKit. 

[4S823.]  —  Roman  -  Candle  Stars.— I  would 
caution  all  pyrotechnists  iu  to  J.  S.  Rochard'a 
"  uump."  Roman -caudle  stars  should  hare  a 
hollow  in  the  middle ;  and  if  coloured,  a  largo  and 
conical  hollow  is  of  great  importance.  I  see  no 
provision  fur  this  in  the  "  pump."  It  is  waste  of 
time  to  make  sdy  stars,  save  Roman  candlo  stars, 
cylindrical,— J.  F,  E. 

[The  annexed  cut  was  omitted  from  the  reply  hut 
week.— Ed.] 


[4&9PL]  -Yellow  and  Bed  Timber.— 1. 
Finos  sylvcstrw.— The  TJnntsic  rir  tn-e,  Scotch  fir. 
redwood,  im|-ort*d  from  Dantsic,  whence  one  of  its 
names,  and  is  grown  in  Prussian  Poland  and  upon 
the  borders  of  Russia  ;  used  in  all  descriptions  of 
domestic  architecture,  and  also  in  ship-building. 
There  is  a  variety  of  the  above  imported  from  Riga, 
called  Riga  Mr ;  tt  is  lighter  in  colour,  and  is  used 
for  the  same  purposes.  It  grows  chiefly  in  the 
interior  of  Hussia.  2.  Abies  excelsa. — Spruce  fir, 
jotted  from  and  grown  in  Norway.  Used  for 
coarser  kinds  of  joined  works  and  for  shi|»' 
spars.  It  is  sometimes  called  "whitewood."  3. 
Abies  Canadensis,  A.  nigra,  and  A.  alba. — Hem- 
lock, Canadian  and  St.  John's  spruce.  The  name* 
indicate  wheic  they  come  from.  The  first  quality 
is  used  for  the  same  purposes  a*  the  Pinus  syl vestns, 
the  coarser  kinds  for  rough  work.  It  generally  goes 
by  the  name  of  "American  whitewood."  4.  Abies 
larix  {the  larch)  is  produced  iu  Scotland,  Italy,  and 
lttw.ii :  but  the  Scotch,  which  of  course  u  very 
limited  in  quantity,  is  considered  by  far  the  best': 
principally  used  in  boatbuilding.  ft.  I.inx.  Aroeri- 
i  and  L.  niicrocarpa. — From  Virginia  to  Hud 


pared  with  isinglass  sue.  but  as  a  matter  of  fact, 
any  clear  size  answers  the  purpose.  The  parts  to 
be  gilt  will  be  anointed  with  gold -size  in  the  usual 
way.  Would  recommend  querist  to  look  up  back 
volumes.- F-.  M.  B. 

^49020.]—  Writing  on  Qiaos.  —  Coachmaker's 
black  japan  is  the  article  used  by  gilders  on  glass, 
Illack  japan  can  be  thinned  with  turpentine;  and 
as  to  being  too  transparent,  there  must  be  some 
mistake.  However,  gilders  use  two  or  three  coats 
to  get  dense  black,  and  wash  off  part  of  one  to 
make  the  shadow  fall  away  when  such  an  appear- 
ance is  required.  Has  your  correspondent  really 
got  hold  of  coschmakcr's  japan,  because  there  is  a 
great  difference  in  "  ja|«uis  11  '!— 8.  M. 

[49O40.]— Ormolu.— The  brass  ornaments  are,  I 
believe,  merely  pickled,  scratch -brushed,  and 
burnished  in  the  onlinary  way,  ond  then  (Stated 
with  lacquer  to  preserve  them  from  tarnish.— S.  M. 

[490M.]— Envelope  Machine.  —  Why  not  refer 
to  the  patent  you  name It  will,  doubtless,  give 
the  description  you  seek,  and  copies  of  the  patent* 
are  sent,  when  published,  to  most  of  the  town-halls 
or  libraries  throughout  the  country.  Do  not  copy 
before  referring  to  the  Patent  Ijaws.— Htju. 

[49072.]-TJse  of  Marine  Olue.-I  thank  A. 

E.  11.  Smith  for  noticing  my  query  on 
subject.    Would  he  kiudlr  «ny 
glue  is  to  be  melted?   That  is 

Kl.i.KN  £.  KlCBAXD*. 

Artificial  Foot. 
wouUl»  as  be  i 
of  I 


son'B  Ray  :  largely  used  in  shipbuilding.  6.  Pinus 
resinosa  (the  rcd"-piiu>  tree)  takes  its  vernacular 
name  from  the  colour  of  the  bark,  and  is  known  as 
yello  w  piue  from  the  colour  of  the  wood,  which  is 
used  in  first-class  joinery  for  panels,  Ac.  7.  Pinus 
strohus,  the  yellow  pine  tree,  the  Weymouth  pine 
from  North  America.  Is  used  for  the  some  pur- 
poses as  the  last,  and  goes  amongst  joiners  by  the 
same  uame.  There  are  a  number  of  other  pines  or 
firs  used,  but  I  think  the  above  details  will  assist  in 
clearing  up  tlie  obscurity  which  has  been  caused  by 
the  recent  correspondence  on  the  subject  in  the 
"E.  II."  Any  one  wishing  tj  obtain  further 
information  should  procure  "Timber  and  Timber 
Trees,  Native  and  Foreign,"  by  T.  Loslett,  pub- 
lished by  Macmillan  and  Co.,  1875. — M.  G.  F. 

[48993.]  —  Yellow  and  Red  Timber.— There 
are  three'  points  in  "  W.  J.'s"  letter  on  p.  45s, 
which  I  shall  be  glad  if  he  would  note :— First.  1 
am  represented  by  him  as  having  said  that  "  yellow 
pine  and  "  yellow  deal "  ore  identical,  whereas  I 
know  them  to  Iw  different  species  of  the  genus 
"Pinuj."  Second,  he  says,  "What  the  Swedish 
and  Russian  shippers  cull  '  redwood  '  contains  two 
species  which  are  not  distinguished  in  some  pari* 
of  this  coui.try."  Will  he  please  say  what  the 
two  species  are,  in  what  ports  of  this  country  they 
are  distinguished,  and  by  what  name*!*  I  know  of 
only  one  "redwood"  from  those  parts.  It  truly 
vanes  a  good  bit  in  character,  according  to  the  soil 
and  climate  of  the  parts  it  grows  in  ;  so  much  so, 
indeed,  that  the  work  for  which  it  is  suitable  when 
grown  in  one  district  is  altogther  unsuitable  for  the 
growth  of  another  region,  but  it  is  all  the  produce 
of  the  same  species  (Pinus  sylvestris).  Third,  will 
"W.J."tellusin  what  way  fir- timber  varies  from 
yellow  deal,  and  red-pine  timber  from  red-pine 
deal,  except  tliat  the  timbers  come  to  us  generully 
hewn  and  the  deals  generally  sawn,  n  difference 
simply  in  the  manufacture,  him]  not  at  all  touching 
the  species  of  the  wood.  ••  Shipwright  "  asks  for 
an  explanation  as  to  how  the  confusion  of  pine  and 
deal  got  about.  This  has  no  doubt  arisen  from  the 
fact  that  they  are  both  of  the  some  genus  (Pinus), 
and  so  it  is  in  a  certain  sense  correct  to  speak  of 
any  of  the  woods  of  this  genus  as  pine-timber,  but 
for  trade  purposes  we  have  to  distinguish  the  woods 
of  the  different  species  of  this  genus  from  each 
other,  and  as  the  proper  Latin  botanical  names  are 
not  simple  enough  for  the  workmen  and  utbers 
who  have  to  deal  with  the  woods,  we  resort  to  tin 
m  w  homely  and  old-fashioned  names  of  pitch- 
pine,  red-pme,  yellow-pine,  spruce,  white-deal, 
yellow-deal,  Ac,  all  of  the  same  guuus  and  cor- 
rectly spoken  of  in  a  broad  sense  us  pine-timber, 
though  by  no  means  identical.  I  should  hardly 
fauiy  it  would  be  of  much  interest  to  the  reaileis 
of  "ours"  to  know  the  botanical  names  of  the 
above  woods ;  but  if  they  wish  it  I  could  no  doubt 
furnish  them.  -Tuirkh  Mkeciiaxt. 

[Ion'  Q ill liik-  upon  Silk.— This  query 
has  been  answered  many  times.    Tho  silk  is  pre- 


I  shall  feel  obliged 
to  "  Timber  Toes," 
the  foot  he  speaks 


[I91u.v;-Artlfielal  Foot-In 
query,  I  beg  to  soy  there  ore  two 
which    I    ami   my  fellows 
perfection  as  ]tonrihle.    Some  tii 
pleasure  of  examining  one  of 
sent 


reply  to  this 
lately  out 
as  near 
i  ago  I  had  tho 
■o  of  examining  one  of  tbem  which  had  been 
us  for  approval,  and  the  one  I  refer  to  was 
a  real  work  of  art.  I  was  acquainted  with  a  person 
who  had  also  just  got  one,  and  he  estimated  having 
walked  i»i  miles  in  about  15  days.  So  far,  my 
professional  advice  to  you  would  be,  have  ono 
mode  by  a  first-class  hand  if  you  can  afford  it. 
Using  one  not  made  well  and  correctly  is  a  serious 
matter  ;  litis  differs  greatly  in  cases ;  at  the  present 
I  cannot  state  the  makei'a  uame  of  these  new 
patents,  but  they  hove  received  the  approval  of  the 
FRCSI.  Still  our  orrcspondcnCs  "  Ex's  " 
offer  may  suit  you,  and  I  for  one  would  like 
his  or  any  other's 
other  scientific 
F.R.C  S.I. 


hcr's  description  for  such,  or  any 
improvement,  witb  their  remarks. — 

'ittle  Brass  -I  am  afraid  y< 

not  get  coptier  cliaius  anywhere  ;  I  never  ss 
myself.  Why  not  try  the  jsitent  eoutiuuous 
of  a  stouter  kind  than  that  which  you  now 


[49151. 


Brittle  Brass  -I  am  afraid  you  will 
saw  any 

chain, 
ho  vo  l- 
Oct  it  as  large  as  will  ran  freely  in  the  wheels  with- 
out catching  on  the  sides.  I  hare  always  found  it 
give  perfect  satisfaction  :  it  will  wear  a  long  time 
in  any  atmosphere.   Try  it. — Gas  Enoi.vkkk. 

'49176.]— Dynamo  Machine.  -To  Mn.  Lax- 
castes  axi>  "  A.  J.  8."— Thanks  very  much;  but 
I  think  the  F.  magnets  are  rightly  wound  ;  at  all 
events,  the  jkiIcs  at  the  top  are  Doth  north,  aud 
those  at  the  bottom  both  south.  I  find,  however, 
that  the  resistance  of  the  wire  on  the  F.M  is  much 
ton  great.  By  calculation,  I  mads  the  resistance  of 
the  armature  (page  440),  -LiJSUohm,  while  that  of 
the  F.M.  is  l  .Vfcsohm.  I  have  since  tried  the  plan 
of  joining  up  the  F.M.  in  two  parts,  thus  making 
the  resistance  one-half  with  better  results  ;  but, 
even  then,  the  current  obtained  is  only  equal  to 
nne,  or,  perhnps,  two  piut  llunscns.  I  have  also 
tried  the  shunt  system,  which  was,  perhaps,  a  slight 
improvement ;  but.  surely,  one  ought  to  obtain  a 
much  more  powerful  current  from  such  a  machine. 
The  cores  of  the  magnets  weigh  X'tlb.  or  401b.  Will 
vou  kindlv  give  the  case  your  consideration,  and 
tell  me  wW  current  1  might  reasonably  expect 
from  it?— S.  8. 

[49179.]-Olaaa  Sweat  In?  during  Froat.— 

About  eight  whiter*  ago  I  was  much  annoyed  with 
the  frosty  windows  in  mv  workshop ;  when  warmed 
with  a  stove,  it  caused  the  water  to  trickle  dowu 
among  the  tools,  Ac.  I  had  new  sashes  made, 
double  glased,  leaving  a  spoco  of  lin.  between  tho 
two  glosses.  Ever  since  then,  I  never  had  the 
glasses  even  steamy  in  tho  coldest  weather,  with  a 


as  to  hermetically  seal  the  space  between  the  glasses : 
otherwise  they  would  stoam.  St*  sketch,  which 
explains  itself. — 6.  C.  P.  s> 

[49203.]— Qti  and  Paraffin  My  actual  ex- 
perience gives  results  differing  from  those  *tat«l  by 
Messrs.  Lancaster  and  Fletcher  on  p.  4*1.  Six 
years  ago  I  burnt  gas  in  a  small  house  in  the  North 
of  London  ;  five,  and  sometimes  six.  lights  burning  ; 
price  of  gas,  3s.  8d.  per  1,000 ;  avenge  yearly  cost. 
£1  10s.  Now  I  bum  paraffin,  some  number  of  li, 
—  one  of  them  a  Juucs  and  Willis'  40-condle  I 
(least  often  used) ;  cost  of  paraffin  at  (  .S.S.A.,  i 
per  gallon  per  40-gallon  cask  :  yearly  cost  und 
fiOt,  The  triplex  lamp  above  mentioned  is  a  good 
one ;  but  the  best  of  all  lamps  is  undoubtedlv  the 
"Empress,"  which  you  described  and  illustrated  in 
"ours,"  July  1,  IHR1.  No  smell,  no  smoke,  no 
chimneys  to  break,  and  burns  little  oil,  and  gives  a 
better  light  than  gas.  No  nne  who  has  not  tried 
the  Empress  lamp  knows  what  a  white,  pure  light 
can  be  got  from  paraffin.  Its  cost  is  heavy— too 
heavy  a  great  der.1,  I  think  ;  but  if  my  lamp  lasts 
five  years,  it  will  more  than  repay  its  extra  cost, 
and  it  is  certainly  a  luxury.  Where  I  live  now  caa 
costs  lis.  6d.  per 'l  .000,  in  a  town  situated  on  the 
main  line  which  brings  coal  to  London,  and  only  ten 
miles  away !—  Haesoyian. 

[49203.]-Oae  and  Paraffin  —I  discarded  gas 
four  years  ago  in  favour  of  paraffin,  and  have  con- 
gratulated myself  ever  since,  first,  on  account  of 
the  greater  purity  of  the  air  in  sitting-rooms, 
secondly,  on  account  of  the  comparative  cheapness. 
A  duplex  lamp,  well  placed,  effectually  lights  every 
corner  of  a  room  H>fU  by  15ft.  at  a  cost  of  ljd.  for 
six  hours.  I  pay  lOd.  a  gallon  for  an  odourless 
paraffin,  delivered  in  the  suburbs  of  London  in  five 
gallon  cans.  Our  kitchen  lamp,  which  is  now  alight 
seven  hours  a  day,  costs  under  .'Id.  a  week,  and  the 
hall  lamp  the  some.  Private  householders  who 
complaiu  of  gas  companies  have  the  remedy  in  their 
own  hantls.  Effective  lighting  and  better  health 
may  be  secured  by  using  paniftin  at  little  more  than 
one-third  the  cost  of  gas.— NiddekdjUJS. 

[49218.]  -Plain  Malt  Spirit.-In  tho  "trade" 
this  does  lueun  alcohol  obtained  from  malt 
alone,  though  *'  Nun.  Dor.  "  would  have  us  believe 
not.  He  seems  to  be  compounding  the  gram  spirit 
with  the  malt  spirit  distiller.  The  former  uses  only 
a  small  portion  of  malt,  and  tho  crude  spirit  pro- 
duced is  afterwords  rectified  to  make  British  com- 
pounds ;  the  latter  uses  malt  only,  and  does  not 
rectify  his  spirit  to  make  it  ono  of  the  liquors  of 
commerce.— Rtau. 

[49220.]  Mechanics.-  If  both  arms  were  equal 
the  weight  required  must  be  equal.  If  you  double 
the  length  of  one  arm  vou  wdl  require  half  the 
weight;  treble  the  length'  one-third  tho  weight,  and 
so  on.  Or  call  length  of  short  arm  A,  the  weight 
on  the  same  B,  the  weight  or  |»>wer  required  C, 
and  the  length  of  the  long  arm  D  ;  then  I)  ■» 
(A  x  B)  /  C,  or  C  =  (A  x  B) ,  D.— Ettas. 

[4922S.]-  Bookbinding.  -The  reply  furnished 
on  p.  ftOfi'to  this  query  is  altogether  wrong,  and 
does  not  in  any  way  answer  it.  The  reply  in 
question  is  an  unprofessional  attempt  to  describe 
the  method  or  process  of  backing,  and  has  nothing 
whatever  to  do  with  the  process  of  rounding  tho 
backs  of  books.    The  querist,  evidently  trying  his 

"sol  " 


good  heot  inside,  00°.  Old  sashes  could  be  double 
gUued  without  much  trouble,  by  simply  tacking  on 
some  deal  cleeths  inside,  so  us  to  form  a  rabbet, 
leaving  a  distance  between  tho  two  glasses,  say. 
from  Jin.  to  Jin.   Oloxe  with  g->od  soft  putty,  so 


hand  at  binding,  inquires  how  the  bocks  < 
are  rounded.  1  replied  to  this  query,  and  told  him 
in  as  clear  a  manner  as  possible,  how  it  should  be 
done ;  but  still  I  admitted  (as  my  reply  will  show) 
that  nothing  but  practice  would  enable  him  to  round 
the  backs  of  books  protwrly .  Rounding  and  back- 
ing are  two  different  processes  altogether.  The 
books  are  first  glued  at  the  backs,  then  allowed  to 
set,  then  afterwords  rounded.  After  this  (if  they 
are  intended  to  l>e  cut  in  boards)  comes  the  process 
of  backing,  which  consists  of  making  a  joint  to 
admit  the  boards  forming  the  cover.  The  descrip- 
tion of  this  process  ou  p.  500  is  absurd,  for  every 
book  does  not  require  a  joint  (or  a  "  recess,"  as  it 
is  there  termed)  jin.  in  depth.  The  depth  of  tho 
joint  depends  on  the  thickness  of  the  boards  form- 
ing the  cover.  Then,  again,  it  is  not  necessary,  or 
vet  customary,  to  glue  the  back  in  the  process  of 
Locking.  This  should  be  done  previous  to  tliev 
rounding  of  the  backs.  The  latter  process  is 
accomplished  before  the  books  am  backed.  Tho 
process  of  backing  is  accomplished  by  placing  the 
Look  between  two  bat  king-boards  in  a  lying- 
press.  The  backing-boards  are  placed  as  far  fn>m 
the  edge  of  the  back  as  the  thickness  of  the  boards 
which  are  to  form  tho  cover.  The  book  is  then 
screwed  up  tight  in  tho  press,  ami  the  upper  cd^es 
of  backing-boards  l>eing  slightly  bevelled,  the  back 
of  the  book  is  hammered  over  ou  each  side  over  the 
edges  of  backing -boards  for  tho  purpose  of  forming 
s  joint  to  admit  tho  boards  tin  each  side  to  form  the 
cover.  If  the  glue  on  the  back  of  book  has  been 
allowed  to  dry  hard,  it  should  bo  slightly  damped 
previous  to  the  process  of  barking.  A  Joint  or 
'•  NCOS*  "  of  Jin.  depth  is  only  suitable  for  an  ex- 
ceptioiially  thick  lxxtrd,  and  also  for  a  bojk  of  rather 
large  dimensions.  -  O .  FliTttn. 
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[4923 1.] -Polishing  tbe  Edtres  of  Leather 
Straps.— Before  I  could  answer  your  query  pro- 
perly, I  should  want  to  know  what  kind  of  straps 
they  arc,  whether  black  or  brown,  lined  or  sotid, 
ami  what  thickness ;  hut  the  following  may  be  of 
use  :  First  you  will  want  an  edge  tool.  If  only  a 
light  nngle  strap,  a  No.  1  will  do,  which  in  run 
down  the  edge  to  take  it  off  and  make  it  round, 
Next  rub  it  down  with  fine  sandpaper  ;  then,  if 
for  brown  leather,  get  tome  Harris's  barnem  black- 
ing, put  as  much  as  you  want  to  use  into  a  cup, 
dissolve  some  oxalic  acid  in  water,  and  pour  in  as 
much  as  will  turn  it  a  light  brown,  apply  it  to  the 
edirc  of  the  strap,  and  nib  down  with  a  clean  cloth 
till  the  edge  is  smooth  and  glossy.  Next  you  will 
want  a  screw-crease  (which  you  can  procure  at  the 
tool-shop*;,  which  is  heated  in  the  ttre  or  gas  till 
it  is  just  hot  enough  to  mark  the  leather  without 
burning  it ;  you  can  set  it  with  the  thumb-screw 
to  any  width  you  like,  up  to  jin.  or  {in.  lay  the 
strap  on  aflat  piece  of  planed  board  :  then,  holding 
the  crease  firmly  in  the  hand,  you  mn  it  down 
the  strap  ;  alter  the  width  for  every  mark  or  line.— 
J.  S.  Saedljb. 

[19232.1 -Byes  Glowing-  In  the  Duak.— Part 
of  the  light  that  enters  the  eye  is  reflected  and  part 
absorbed  by  the  black  pigment.  The  less  pigment 
the  more  light  is  reflected  in  a  cat's  eye  ;  in  '  that  of 
an  albino  a  vast  den]  of  light  is  reflected  on  account 
of  the  scarcity  of  pigment,  and  the  eye  thus  appears 
luminous.  In  an*  ordinary  human  eye  so  utile 
light  is  reflected  that  you  cannot  see  it  in  daylight : 
but  in  the  dusk,  when  the  pupil  dilates,  and  there  is 
no  strong  light  to  drown  the  feeble  reflected  rays, 
u*  a  person  i*  sitting  near  tbe  fire  and  you  at  u 
proper  angle,  you  can  see  the  reflected  light  of  a 
red  or  pink  colour. — Memcvb. 

|4924ti.]— Steam-Coo  ka.— I  notice  "J.  C."  ex- 
perience* difficulty  in  grinding  plugs  in  cocks,  and, 
therefore,  take  the  lita-rty  to  give  him  my  method 
of  grinding- iu.  If  the  pfugs  are  much  cut,  I  draw- 
file  them  until  I  get  the  rings  out  :  then  get  a  little 
liathhrick,  or  mud  from  grinding  -  stnuo  and 
moulder's  sand  if  they  are  very  bad,  and  require 
»  lot  of  grinding  ;  get  a  nail  of  water,  and  damp 
the  plug,  smear  the  sand  round,  ami  thrust  the 
plug  in  its  seat,  give  it  a  half  turn,  and  withdraw 
it  again,  and  so  on  ;  don't  turn  it  round  and  round 
in  one  position,  or  rings  will  appear.—  G.  ScsTxkii. 

^  {4TC4G.]pSUani^ock.-I^bbJng oil  and  hatb- 
and turning  it^round  anil  round,  is  much  more 
hkely  to  make  it  worse  than  it  was  before.  It 
should  be  worked  round  in  the  shell  either  in  the 
tiand  or  lathe— the  latter  is  perhaps  the  best— and 
~~M  same  time  pull  it  slightly  out,  to  that  it  is 
J  loose,  then  gently  press  it  in  again,  and  keep 
repeating  this.  After  so  working  it  fur  a  short 
time,  wipe  both,  and  tee  what  progress  you 
have  madi  .  uid  so  u.  Bi  B*  ratwi  tt  ;  sj  nta 
grinding  mixture  only  on  the  parts  requiring  it, 
and  do  not  put  a  lot  on  —  Gab  Engixeeb. 


[49247.1 - 

»  table  ofV 


Wire  Baa 


resistances  of  insulated  wires  which  are 
only  correct  fur  fine  copper  (about  7  per  cent,  must 
be  added  for  ordinary  copper)  : — 
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Blbctbic. 
tend  a  sketch 
'Bend 

ill  And  answer  his  purpose.    I  mado  one 


(49268.1— Engine  Query 

(11  in.  scale),  of  a  separator,  which  I  think 


the  cylinder.  I  think  the  sketch  explains  itself. 
A  is  si  dash -plate,  the  bottom  of  which  is  struck 
out  with  a  radius  (in  this  case  2}in.1,  B  hole  for 
drain-cock  ;  the  steam  enters  at  C,  strikes  the  plate 
which  separates  it  from  the  water,  which  runs  down 
tbo  plate,  and  the  groove  pa  sees  it  down  each  side, 
where  it  is  carried  away  by  tho  drain.  Tbo  steam 
passes  under  the  plate  and  out  at  D,  which  should 
be  as  close  to  the  engine  at  possible.    The  Separa- 


tor myself  some  time  since,  and  And  it  answer  very 
well,  keeping  the  steam  quite  dry  when 


[49271  ;  Spcaking-Tubee 
them  in  zinc  half  that  length. 


tor  is  made  from  a  I  Sin.  copper  pipe,  and  all  the 
flanges  are  brazed.  In  the  one  1  made  for  myself 
(I9in.  diameter)  I  put  a  perforated  plate  half-way 
between  the  bottom  of  the  dash -plate  and  separator 
to  prevent  the  steam  carrying  any  of  the  water 
through  with  it ;  but  I  do  not  think  it  is  necessary 
in  so  small  a  one :  and  if  "  Bend  Orr  "  keeps  his 
pipes  well  lagged,  I  think  ho  will  find  very  little 
water  will  get  into  the  cylinder.  A  common 
straightway  cone  cock  will  do  quite  as  well  aa  a 
stop  valve  to  admit  the  steam  to  the  slide  case  ; 
but  I  cannot  say  if  a  t  Jin.  tripe  will  be  Urge  enough, 
aa  "  Bend  Orr  does  not  state  the  pressure  or  power 
of  his  engine. — J.  8.  Djlvxxfokt. 

.—Here  wo  have 
Never  coat  a  penny 
after  first  cost.  Go  to  your  gasworks  or  plumber. 
Fix  compo.  pine  length  required.  Tho  cost  will  be 
very  small.— J.  E.  Bird. 

[49271 .}— 8peakIna;-TubeB.— ( 1)  Much  depends 
upon  the  material  employed.  Biot  (using  the 
empty  water-pipes  of  Paris)  found  that  the  lowest 
whisper  was  perfectly  distinct  at  a  distance  of 
3,000ft.  He  concluded  "that  tho  only  possibility 
of  not  being  heard  was  not  to  speak  at  all."  (2) 
Ye* ;  if  you  put  a  mouthpiece  of  bona  or  soma 
similar  material  at  each  end,  in  order  that  the 
sound  may  go  down  the  inside,  and  not  tho  outside 
of  the  piping. — A  Yocxo  Astkosoiulb. 

[49286.1—  Lubricating  Olla.  —  A  mixture  of 
equal  parts  of  pure  hud-oil  and  pure  rapc-nil  con- 
stitutes the  finest  machine  oil  that  it  is  possible  to 
use,  and  is  far  superior  to  the  abominable  mixtures 
of  vile  rubbish  told  as  "  machine"  or  "engine-oil." 

— EXTKBnrKXTEB. 

[49288.]-  Copper-plating  Pewter.— I  must 
apologise  for  not  replying  to  this  before,  as  it  was 
addressed  to  me  :  but  I  really  have  not  much  infor- 
mation to  give.  I  have  before  explained  that 
pewter  is  not  much  in  my  way.  It  is  a  bad  con- 
ductor, and  requires  considerable  electromotive 
force  to  overcome  tbe  extra  resistance.  Couple 
the  batteries  for  intensity — that  is,  zinc  to  copper, 
and  copper  to  rinc ;  by  using  a  sufficient  number 
of  cells  joined  up  in  this  fashion,  you  will,  I  have 
no  doubt,  succeed. — Os. 

[19291.;— Asbestos  and  Plumbago.— Both  of 
the*)  articles  depend  for  their  value  upon  their 
quality :  asbestos,  not  particularly  to  its  length 
of  fibre,  but  to  its  texture  and  colour.  There  is 
plumbago  and  plumbago ;  and  before  value*  can 
be  fixed  it  would  require  to  be  technically  exam- 
ined. If  "Miner"  will  communicate  with  me,  I 
shall  be  happy  to  afford  him  further  rmrticulara. 
—Geo.  O.  Blacxwell,  26,  Chapel-struet,  Liver- 
pool. 

[49294.]  —  Low- Pressure  Air -Reservoir. — 
To  "  LaMB  Osrsta  Vixen"  «*P  "C.  S."— 
Thank  you  for  your  replies ;  but  the  air  flows  from 
the  small  reservoir  intermittently  and  in  uncertain 
quantities.  Can  you  kindly  further  adviser— 
A.  C.  H. 

[49295.]— Cement.— That  sold  as  bicycle  cement 
would  no  doubt  answer  the  purpose  admirably.  A 
of  hard  pitch  and  IndJarubbvr 


gcther  forms  a  good  binding  cement.  —  Exrr.ar  ■ 

stEXTEit. 

[49297.]  —  Science  Exams.  —  In  answer  to 
"  Waiting,"  there  are  three  good  books  that,  I 
think,  would  suit  you.  Tarn's  "  Science  of  Build- 
ing." 7s.  6d. ;  Baker's  "  Land  and  Engineering 
Surveying,"  2s.;  and  Need's  "Students'  Text- 
Book  oiElcrtricity,"  by  W.  H.  Preece,"  12*.  ud. 
These  are  published  by  Messrs.  Crosby  Lock  woo- 1 

and  Co.,  *,  Stationer'*  Ilall-oourt,  London  F. 

EvHUTT. 

[49299.1— Clarifying  Extracts. — You  should 
have  made  your  tincture  of  coffee  with  roctifled 
|  spirit.  The  water  in  the  proof  spirit  is  the  cause 
'  of  the  turbidness  of  your  tincture.  I  have  lately 
made  some  tincture  of  coffee  by  percolation,  in  the 
following  proportion*:  Crushed  iinroasted Mocha,  1 
part ;  rectified  spirits,  9  parts.  You  could  prepare 
it  by  maceration. — J.  W.  Bojep. 

[49307.1— Enlargement*.  —  In  the  absence  of  a 
lantern,  large  camera,  or  other  special  appliance 
for  enlarging,  the  simplest  plan  is  to  block  up  the 
window  of  a  room,  except  a  small  since  for  the 
negative,  and  then  to  arrange  a  small  camera  and 
lens  (or  a  light  wooden  framework  covered  with  an 
opaque  cloth  would  do)  in  such  a  manner  that  no 
light  can  enter  the  apartment  except  through  the 
negative  and  lens.  If  the  window  is  in  such  a 
position  that  lit  tic  or  no  light  from  the  sky  falls 
upon  it,  put  a  whitewashed  board  outside  at  an 
angle  of  45'  or  thereabouts,  to  as  to  throw  the  light 
on  to  and  through  the  negative.  Focus  to  sue 
required  on  a  piece  of  plain  white  paper,  and  then 
on  a  sheet  of  gelatin"- 


take  your  enlargement  0 

bromide  paper.  Unless,  however,  you  are  able  to 
work  up  the  enlargement  artistically,  or  can  afford 
the  expense  of  having  it  done,  I  should  certainly 


recommend  you  to  confiuo  your  efforts  to  much 
smaller  dimensions  than  life-size,  for  even  when 
done  by  expert  professional enUrgnrs,  plain  enlarge- 
ments of  any  sue  approaching  life  are  anything 
but  satisfactory   productions.  —  Wn.  Ronihsox. 

JtTJfB. 

[4930S.]— Siphon.— As  it  is  the  pressure  of  the 
atmosphere  which  causes  tho  liquid  to  rise  in  the 
bend  of  the  siphon,  the  highest  point  in  it  must  not 
exceed  34ft.  if  water  is  used  ;  this  being  the  limit 
that  the  pressure  of  tho  air  is  able  to  balance. - 
Ueba. 

[49317  ]— InsTOt  Joints. — I  would  suggest 
letting  the  zinc  run  out  at  the  other  end  of  the 
mould  nil  tho  air  is  all  expelled.  The  exit  could 
be  fixed  on  tbe  upper  side  of  the  mould,  which 
would,  of  course,  be  level,  and  when  you  cease  to 
pour  at  one  end  it  would  cease  to  run  at  the  other. 

[49322.]—  Induction  Coll.— All  information  re- 
lative to  induction  coil  construction  can  be  obtained 
from  Dyer's  l>ook  on  "  Intensity  Coils,"  which  cau 
1*  purchased  at  nearly  all  electrical  shops. — W ai.teb 

[4932l.]-Joahua,  ths>  Sun  and  Koon- 

Joshua  had,  like  some  of  our  recent  commanders  in 
our  latest  war,  different  castes  of  religion  In  his 
army.  Every  regiment  was  known  by  its  banner 
in  those  days— and  in  ours  too,— so  that  anyone 
reading  by  the  light  of  common-sense  can  see 
that  Joshua  hail  two  regiments,  one  having  on 
its  banner  the  "  Sun,  and  the  other  the 
"  Moon."  Joshua  saw  that  he  had  already  won 
the  fight,  ami  gave  orders  to  the  "  Sun "  and 
the  "Moon"  to  stand  still.  They  were  not 
required  to  finish  the  work  of  death,  no  more  than 
the  Guards  were  in  Egypt— Eoo  Alpha. 

[49328.] -Blowpipe  Apparatus.- If  "Fidelis" 
does  not  want  to  blow  with  tho  mouth  at  all.  he 
•hould  get  one  of  Fletcher's  foot- blowers  ;  or,  if  lie 
is  going  to  blow  direct,  he  should  get  an  india- 
rubber  bladder  made  like  a  football  bladder,  only 
with  a  pipe  leading  out  of  it  to  the  blowpipe,  as 
well  as  the  one  from  the  mouth  to  the  bladder. 
Any  rubber  manufacturer  would  cosily  make  this 
for  a  few  shillings. — C.  E.  A. 

(49328.1— Blowpipe  Apparatus.— If  you  carry- 
out  tho  following  you  will  be  able  to  make  a  very 
serviceable  blowpipe  at  a  very  small  cost:— First 
take  a  bladder,  wliich  must  be  rubbed  with  a 


mixture  of  equal  parts  o(  glycerine  and  water,  to 
keep  it  pliable  and  soft ;  next,  place  an  clastic  ring 
round  tno  middle  of  tho  bladder,  to  give  it  addi- 
tional elasticity  ;  next,  select  a  long  glass  tube,  to 
which  you  must  fix  a  small  cork  ;  pierce  tho  cork, 
and  to  one  end  stick  a  small  piece  of  leather  to  form 
a  valve ;  next,  take  a  larger  cork,  bore  two  holm, 
pass  tho  tube  with  the  valve  attached  through  one 
hole  :  place  the  cork  at  the  mouth  of  the  bladder, 
and  firmly  tie  it  on,  letting  the  tube  with  the  valve 
come  to  the  bottom  of  the  bladder ;  through  the 
other  hole  put  a  short  tubs  of  glass.  The  next 
thing  to  bo  considered  is  the  form  of  blowpipe. 
You  can  cither  attach  the  short  tube  to  a  common 
mouth  blowpipe  by  an  indiarubber  tube  or  to  a 
blowpipe  (this  is  the  moat  convenient) . 


[49331.]-: 


■.-To 
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[49355.1— Bl-oxlde  of  Barium. 

indicated  by  "Terras," 


Huyghenian  eyepiece  yon  must  divide  the  focus  of 
the  object-glass,  or  reflector,  by  that  of  a  single 
Ieu«  whoso  focus  would  lie  equal  to  the  two  lenses 
of  the  eyepii.ee.  This  is  called  its  equivalent,  and 
its  value  may  be  ascertained  by  dividing  twice  the 
product  of  the  two  lenses  by  their  sum.  lft  for 
•  sample,  we  suppose  the  field-lens  to  he  3in.,  and 
the  eye-lens  to  he  lin.,  focus,  the  numerical  for- 
mula would  run  thus:  (24  x8<  H  8=;':«  ;  dividing 
tiiis  by  'li"  sum,  (11  } ,  we  get  '„•'.  or  1  |in  ,  as  the 
equivalent  focus  of  such  an  eyepiece.  To  obtain 
its  power  on  a  reflector  of  Win.  focus,  multiply  by 
8  awl  divide  by  12,  which  will  givo  56  'li.ua-  .  or, 
approximately,  the  lowest  p>wcr  required  by 
"  Telescopic.''  This  calculation  is  made  from  ail 
eyepiece  of  known  focus  to  the  reflector ;  but 
where  the  eyepiece  is  not  already  made,  it  would 
be  much  easier  to  work  backward*  from  the  re- 
flector to  the  eyepiece.  This  may  bo  done  by  multi- 
plying the  focus  of  the  reflector  by  any  given  , 
number,  when  the  multiplier  will  represent  the  . 
equivalent,  in  fractions  of  an  inch,  and  the  result  j 
the  power ;  thus :  84  x  C  =  .504 ;  therefore,  to  | 
obtain  that  power,  the  equivalent  focus  of  the 
eyepiece  must  be  ; in.  A  convenient  way  of  getting 
tLe  focus  of  either  lens  separately,  is  to  double  the 
equivalent  for  the  field-lens,  and  to  divide  the 
result  by  3  for  the  eye-lens,  which  would  give  jin. 
and  {in.  respectively  for  the  highest  ]x>w«r  re- 
quired. The  intermediate  powers  could,  of  course, 
be  obtained  in  the  same  way.  The  diameter  of  the 
eyehole  may  vary  from  ,'„i".  with  the  highest 
power,  to  jin.  with  tlie  lowest,  though  I  do  not 
think  this  is  a  matter  of  any  importance.  The 
power  of  a  Kamaden  eyepiece  is  also  calculated 
from  ita  equivalent.  If  the  leuaes  are  of  equal 
focus,  and  are  placed  at  two-thirds  of  the  distance 
at  either  focus  apart,  the  equivalent  value  will  be 
three-fourths  the  focal  length  of  either  ;  conse- 
quently, for  a  power  of  32  on  the  samo  reflector, 
they  should  each  bo  of  -1{tn.  focus,  and  should  bo 
placed  nearly  2Jin.  apart.— Aiovf.juexn. 

[49332.]    Colouring  Steel  -without  Heat  — 

I  do  not  understand  "  Lincoln's  "  difliculty.  lie 
can  put  the  Prussian  blue  into  the  spirit  at  the 
same  time  us  the  lae,  or  after  the  latter  is  dissolved. 
Shake  the  mixture  well.— Esasji. 

-Tho  method 
in  reply  to  this  query,  is 
not  at  all  suitable  for  an  amateur,  such  as  "'S.I' 
proclaims  himself  to  be,  owing  to  the  great  heat  to 
which  the  BaO  has  to  be  raised. ;  but,  by  using  a 
current  of  oxygen  instead  of  air,  leas  heat  is  needed, 
and  the  process  is  quite  within  the  amateur's  reach, 
—  A  Yorao  Abtbunosiee. 

[M33o.]  —  Bi-Oxlde  of  Barium.— This  com- 
pound, BaO„  is  made  from  the  nitrate.  This  is  cal- 
cined, and  forms  BaO.  Steam  is  passed  over  this, 
and  forma  a  hydrate.  Heat  is  applied,  and  air 
paesed  over  tho  hydrate,  when  steam  is  driven  off, 
and  BaO„  or  barium  di-oxide,  formed.  I  think, 
however,  it  can  bo  bought  cheapest. — Geo.  O. 
BLaOKWKU. 

I  ,  !  Bi-Oxide  of  Barium.— Per- oxide  or 
binoxide  of  barium  (BaO,)  can  be  either  made  by 
heating  the  oxide  or  hydrate  of  barium  (BaO  or 
Bo2HU)  witli  free  access  of  air  or  oxygen.  The 
barium  oxide  can  be  made  by  heating  the  nitrate  of 
barium  thus :—  2Ba2NO,  -  2BaO  f  2N0,  +  3U, 
+  N„  then  2BaO  +  (),  =  2BaO,.  It  is  generally 
used  for  making  hydric  peroxide  (hydroxyl  H,0,') 
by  treating  with  hydrochluric  acid,  thus: — BaOt 
t  2HC1  =  BaCl,  +  H,C>,.— WjiTKB  H.  Ixcx. 

[49336.]—  Bichromate  Battery.  —  I  should 
think  the  crystals  are  chromato  of  zinc.  I  don't  see 
what  else  they  can  be.  I  have  noticed  them 
myself. — Os. 

(4933fi.]— Bichromate  Battery.  -The  crystals 
are  understood  to  be  "  chrome  alum  "—i.e.,  crystals 
of  tho  double 

-titO.  O. 

[49337-]— Electrical.-  You  could  most  certainly 
substitute  plates  and  solutions,  as  suggested ;  but 
with  respect  to  the  silver  plates  in  chromic  acid 
solution,  my  advice  is- Don  t  try  it.  as  tho  silver 
would  dissolve  away  and  form  adver  chroma  to-  a 
reel,  insoluble  precipitate.— GbO.  G.  BtacxwxU. 

[49337.]-Bl«ctrical.-I  tried  the  Since  battery 
with  bichromate  solution,  producing  the  most  dis- 
astrous results,  tho  silver  plate  being  entirely  con- 
verted into  chromate  of  silver.  You  could  use  the 
carbon  and  rine  couple  iu  the  Smee  solution,  forming 
Walker's  battery,  as  used  on  the  South-Eastern 
Railway.— Waltku  II.  INCK. 

[49337.1-Blectrleal.-Iu  reply  to  "8.."  I  would 
tell  him  that  I  once  tried  the  oielrromate  solution 
in  a  Smee  battery,  and  got  a  much  more  powerful 
current,  but  the  platinised  silver  was  used  up  very 
quickly ;  in  fact,  it  did  not  hut  an  hour.  I  havo 
not  tried  the  zinc  carbon  couple  in  dilute  sulfuric 
acid,  but  should  think  it  very  much  inferior  to  tho 
bichromate  solution. — K.  B.  P.,  Manchester. 

[49344.]— Violin  Queries.— "  V."  wishes  to 
know  how  a  violin  tuned  to  perfect  fifth*  can  be 
played  with  a  piano  or  other  instruments  that  are 


tuned  to  a  tempered  scale.  It  is  only  tho  open 
strings  that  are  tuned  so  perfectly  ;  but  by  means 
of  fingering,  any  variation  of  pitch  can  be  made,  and 
so  the  question  is  answered  by  not  playing  on  the 
open  strings.  As  this  is  generally  known,  I  can't  help 
thinking  that  "  V."  is  pokiug  fun  at  us ;  but  many 
a  true  idea  has  come  out  of  a  jest,  and  so  1  would 
ask,  f*r  omtra.  How  is  it  possible  for  a  violin  to 
play  in  tune  with  itself  when  its  own  harmonics 
are  not  in  tune  with  its  fundamental  tones '!  By 
tones  I  mean  thoso  belonging  to  the  strings,  leaving 
out  the  great  normal  tone  of  the  violin  as  not  to  be 
considered.  I  suspect  this  idea  is  a  novelty  even 
to  the  musical  world,  so  a  little  explanation  is  ne- 
cessary. I  take  the  covered  string  O,  and  produce 
an  harmonic  by  placing  a  finger  on  the  third  posi- 
tion, or  that  will  produce  C  when  firmly  placed. 
This  harmouic  corres|K>nd*  to  an  upper  0,  which  is 
two  octaves  higher  than  tho  open  silver  string. 
Now  you  may  not  know  it,  but  the  upper  harmoiuc 
is  not  in  tune  with  the  lower  open  or  fundamental 
tone.  If  the  violin  is  tuned  in  perfect  fifths,  you 
will  find  that  the  G  produced  on  tho  first  or  E 
string  will  1*  out  of  tune  with  the  harmonic 
made  on  the  G  string.  Suppose  we  make 
a  sufficient  number  of  strings  to  represent  all  tho 
harmonies  that  compose  n  fumlamciital  tone,  and 
sound  them  all  together,  should  we  get  a  funda- 
mental tone  from  them  f  No  :  because  other  har- 
monics would  be  introduced  that  do  not  belong  to 
the  pitch  tone.  Query:  Then  wliat  becomes  of 
these  numerous  harmonics  when  a  string  is 
vibrated  ?  What  become*  of  these  no-called  over- 
tones i  But  thev  are  not  ovtr-toues  :  tliey  form 
part  of  the  whole  ;  and  tho  reason  why  they  are 
distinguished  is  because,  the  centre  of  sound  is  not 
powerful  enough  to  form  them  in  concord  (I  must 
not  say  unison)  with  itself,  and  in  its  own  primary 
diameter.  Hut  if  the  volition  or  motive  power  is 
strong,  or,  perhaps,  numerous  enough,  then  the 
tone  becomes  more  equal.  It  is  something  like  a 
circle  that  has  a  serrated  edge,  which,  when  turned 
quickly,  presents  an  equal  edge  all  round  the  disc. 
An  organ  may  have  a  stop  which  is  out  of  tune  all 
through,  yet*  when  the  full  organ  is  played  tho 
difference  Is  not  heard  ;  but  a  true  pattern  is  induced 
by  the  force  of  the  major  vibrations.  Nevertheless, 
if  that  stop  is  peculiar^  distance  will  reveal  tho 
cheat,  because  the  vibrations  will  not  be  so  strong, 
ur  so  rapid.  It  will  be  easily  seen  how  a  piano 
would  cover  any  slight  deficiency  in  tho  violin,  as 
regards  pitch,  when  heard  in  a  room ;  but  go 
further  afield,  and  it  is  differently  appreciated. 
The  great  difficulty  of  playing  in  tune  is  greatest 
where  few  instruments  are  in  use,  as  in  a  trio  for 
violin,  tenor,  and  'cello,  and  the  wonderful  pecu- 
liarity of  tho  three  kinds  of  vibrations  are  heard  : 
each  is  prominent  without  bring  intrusive,  and 
nothing  but  exact  manipulation  will  insure  har- 
mony. The  violin,  by  tho  joint  action  of  bow  and 
fingers,  can  produce  vibrations  impossible  on  any 
other  instrument ;  therefore  the  coroi*mtioii*  made 
for  it  should  be  peculiarly  its  own.  Beethoven  and 
Haydn  composed  largely,  and  had  a  tine  apprecia- 
tion  of  the  Wufy  inherent  in  the  violin  :  but  the 
ancient  masters  are  better  worth  study.  Tartini  is 
incomprchmnhle  until  he  becomes  wonderful,  and 
Viotti  s  imagination  surpasses  them  all ;  but  their 
music  ops.  would  not  do  for  any  other  than  the 
violin.  To  resume  our  subject,  I  "may  remark  that 
a  clarionet  played  by  a  street  musician  will  sound 
differently  in  pitch  in  reference  to  the  position  of 
the  listener :  if  played  round  the  corner,  in  tho  next 
street,  the  pitch  will  he  lower,  and,  tut  rtrtJ,  will 
be  higher  when  heard  close  to.  So,  you  see, 
distance  lowers  the  pitch  ;  and  I  do  not  conceive 
how  the  theory  of  sound-waves  can  account  for 
this,  for  even  a  return  echo  i*  lower  than  its  inducer. 
A  wave  has  no  return  action,  but  is  ever  forward 
until  it  become*  attenuated ;  a  circle  has  a  centre 
which  governs  it,  and  as  one  centre  propagate* 
another,  and  acts  as  a  scries  of  wheels,  so  any  one 
of  these  wheels,  however  distant,  receiving  an  im- 
pulse, would  instantly  reinforce  the  primary  centre, 
and  induce  reaction.  But  the  force  is  not  the  same, 
being  secondary  ;  so  the  diameter  is  less,  and  the 
pitch  made  lower.  When  "  V."  says  a  man's  voice 
will  not  reach  higher  than  middle  C,  I  laugh.— 

FlDDLXK. 

[4934.1.1  —  Holat.  —  Thank*  to  "  tabor  Omnia 
Vincit."  for  his  proffered  assistance.  At  page  22, 
Vol.  XXXIII.  "KM."  "Carino"  gives  a  sketch 
of  a  hoist.  At  page  72,  same  Vol..  "  Tubal-Kain  " 
gives  another  sketch.  At  page  286,  Vol.  XXXII. 
••  K  M.,"  "  M.  M.  K."  gives  another  sketch, 
"  Flour-Mill  Hoist."  Now,  looking  at  those 
sketches,  I  think  that  "  Tubal-Kaiu's  "  is  the  most 
simple  and  serviceable  of  the  three  diagrams 
mentioned  for  ordinary  warehouse  purposes.  1 
would  feel  obliged  if  "  L.  O.  V."  or  "Tubal- 
Kaiu  "  would  give  dimensions  and  probable  cost  of 
u  hoist  similar  to  sketch  at  |«tgo  72  "  K  M." 
above  stated.  "Tubal-Kain  '  does  not  say  how 
his  "hand-ropo  hoist"  is  lowered:  Would 
hoist  similar  to  "Tulial-Kain's"  he  suitable  for 
lifting  goods  to  a  height  of  50ft.  in  30  seconds  ? 
Revolutions  of  shaft  tv>  per  minute. — Eoo  Aims.. 

[49357  .]-VentihUlon  of  Rooms.-Ancffcctivo 


xtracting  ventilator  may  be  made  a*  follows : — 
Remove  a  brick  just  over  the  centre  of  the  mantel- 
piece, and  on  each  side  of  the  aperture  fix  vertically 
a  piece  of  wood  about  2ft.  Gin.  long  and  '■tia.  wide ; 
to  these  luiil  a  pie™  of  cardboard  and  paper  it  over, 
so  as  to  make  an  airtight  shaft  open  at  the  top  and 
eommiuiicating  with  the  chimney  at  the  bottom. 
In  front  uf  this  shaft  the  usual  mantel-glass  will 
stand,  and  effectually  conceal  it.  I  have  seen  such 
an  arrangement  in  operation  for  12  mouths,  and 
there  ha*  oet'ii  no  hack -draught ,  the  room  iu  which 
it  U  flitted  was  previously  unbearable,  and  now, 
nfter  hours  of  gas-burning,  the  temperature  .it  tho 
ceiling  is  lower  than  it  is  from  4ft.  to  7ft.  from  the 
floor.  H  more  is  required,  or  if  the  draught 
under  the  door  is  objectionable,  the  difliculty  may 
be  met  by  adopting  ''Sigma'*"  plan  (described  at 

uige  4H5).  for  admitting  air  from  the  paas-ge.- 

S'lDtlEllIialX. 

[49358.1  -locomotive  Bollar.-To  Mil.  T. 
Olabx.— I  should  screw  the  tubes  in  fire-box  end, 
and  then  sweat  them  with  soft  solder  at  smoke-box 
end.  I  should  not  advise  you  to  wnsto  time  and 
material  in  making  such  a  boiler,  for  it  would 
never  be  satisfactory.  I  have  made  one,  with  a 
"tin.  square  fire-box  and  tubes,  tho  ordinary  port- 
able pattern,  but  have  not  been  able  to  even  bum 
charcoal  j  but  another  copper  boiler  that  I  made, 
"in.  diam.  and  14in.  high,  with  one  central  tube 
II  in.  diam.,  will  bum  ooal  well,  an  J  drive*  a  'tin. 
cylinder.  The  vertical  class  is  mush  easier  to  make, 
and  gives  bettor  results. — G.  SuxsKk. 

[49350.]—  Bassoon.— The  note*  above  top  A  arc 
always  harder  to  get  than  those  below.  If  the 
reed  on  too  soft  (too  much  rubbed  down)  it  increases 
this  difficulty.  This  explain*  why  the  notes  ccnio 
more  easily  when  the  reeds  dry  (being  in  that  con. 
dition  stiflcr).  For  tho  bottom  octave  of  all.  the 
tip  of  the  reed  just  rest*  on  the  li]».  As  you 
ascend,  the  reed  must  enter  the  mouth ;  for  the  top 
octave  tho  lips  nearly  touch  the  wire.  New  re  oils 
are  usually  sold  unworkably  stiff,  each  performer 
preferring  to  rub  them  do wu  to  his  own  partic  ular 
softness.  The  part  to  be  rubbed  is  the  ••  bridge  " 
of  the  reed— the  strong  rib  which  runs  ilown  tho 
centre  of  either  side.  I  am  at  loss  to  understand 
what  "  Student "  means  by  "  some  reeds  are  troud 
and  some  narrow,"  Jtc.,  since  all  bassoon  reeds  arc 
made  to  one  particular  si*e.  The  corner  cutting  i* 
to  prevent  breakage.  The  small  crook-hole  is  to 
facilitate  the  production  of  the  upper  octaves,  and 
is  closed  by  a  key  for  the  lower  one. — F,  D. 

[49361.]— Heating  Boiler  by  Gas  1  have 
had  no  personal  experience  with  gas-heated  stenm- 
lioilers,  but  have  been  informed  by  those  who  have, 
or  have  had  them,  that  the  average  gas  consump- 
tion i*  about  HX)  cubic  feet  per  brake  horse-power 
per  hour.  Where  either  a  gas-engine  or  a  coal- 
tired  boiler  is  available,  the  cost  of  pu  for  making; 
steam  for  power  is  almost  prohibitory.— Thob- 
Flrtotkb,  Museum-street,  Warrington. 

[49363.]— Cement. — Resin  is  added  to  cements 
that  are  required  to  bo  waterproof.  The  following 
recipe  may  nc  of  use  to  you  :— To  hot  starch -posto 
add  half  its  weight  of  turpentine.  This 
an  excelleut 
Richmond. 

[VJ365.] -Blow-In* -up  Vassal.  -! 

would  bo  tho  best  explosive  for  your  pur- 
pose. It  can  be  procured  at  Messrs.  Thome 
and  Co.'s,  85,  Graccehureh  -  street,  E.C.,  at 
Is.  7 Id.  per  lb.  I  should  say  241b.  would 
bo  sufficient  for  your  purpose.  *  It  hod  hotter 
lie  used  ill  four  blasts  of  51b.  each,  and  ts&ch 
blast  divided  into  five  charges  of  lib.  each,  firt-d 
simultaneously  by  ltiehf ord  s  patent  igniters  .ml 
instantaneous  fuses,  or  by  electricity.  In  either 
case  a  detonator  to  be  used,  which  is  a  large  copper 
cap,  filled  with  fulminate  of  mercury.  Tho  ox  - 
plosive  can  be  placed  in  waterproof  bag*.— ToBT. 

[49365.1—  Blowing-up  Vessel  —  This  can  bo 
done  with  cithcT  dynamite  or  gunpowder.  If 
If  the  former  is  used,  I  should  recommend  fixing 
the  charge  in  position  at  low  water,  and  firing  it 
when  tho  tide  is  high.  It  you  have  not  bad  May 
experience  with  dynamite  (or  gunpowder  tor  the 
matter  of  that),  it  would  be  much  better  for  you 
to  get  someone  who  has  to  do  the  job.  The  method 
of  using  dynamite  is  very  simple,  and  is  as  follows  t 
— Take  one  end  of  your  fuse,  and  cut  off  tho  end 
with  a  clean,  dry  knife,  examine  the  detonator,  and 
see  it  contains  no  sawdust  inside.  Insert  the  cut 
cud  of  the  fuse  in  the  cap  of  the  detonator  to 
about  jin.,  or  as  far  as  the  cap  will  allow,  *» 
care  to  use  very  bttle  force ;  with  a  pliers  close>  tho 
cap  on  the  fuse  to  make  it  watertight ;  now  takrr 

one  end,  and  push  tho  detonator  lis  fur  into  it  as 
possible;  tie  the  loose  [si per  to  the  fuse  with  a 
piece  of  string ;  well  grease  the  connection,  and 
wrap  up  this  with  your  charge  and  place  srcurely 
in  position.  Unwind  your  fuse,  and  fasten  the 
other  end  somewhere  above  high  water.  In  firing, 
you  may  tiro  the  fuse  direct  by  applyiug  a  light  to 
the  powder,  or  preferably  you  may  burn  the  fusr> 
in  two  by  placing  a  lighted  candle,  in  some  con- 
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venient  petition,  and  then  withdraw  to  a  safe 
distance.  Be  sure  of  one  thing— see  that  in  tiring 
the  fuse  gets  ignited.  It  is  not  pleasant  looking  up 
a  iniaa-firc.  If  you  fire  the  charge  at  low  tide,  seek 
shelter  as  far  off  as  possible,  as  pieces  of  the  wreck 
will  bo  carried  a  considerable  distance.  There 
should  bn  do  difficulty  in  your  getting  dynamite, 
as  Nobel's  Company  have  agunta"  in  every  mining 
district  in  England.— M,  M.  8. 

[19373.]— Bain  Forecast*.  I  havo  for  some 
time  experimented  with  rain-band  spectroscopes, 
but  cannot  make  much  out  of  the  rain-hand,  as  de- 
scribed by  Prof.  P.  Smyth,  and  also  by  Mr.  J. 
Hand  Capron  in  his  interesting  little  Ixiok,  "  A 
Plea  for  the  Rain-band."  The  band,  beside*  being 
ill-defined,  appears  to  vary  so  much  with  the  in- 
tensity of  the  light  and  tLe  width  of  the  slit  cm- 
ployed.  Fortiuiately,  however,  there  is  a  dear  and 
well-defined  lino  near  to  D  towards  the  red,  at  or 
abuut  5M1  on  Angstrom's  map  (D  being  6*9.2) . 
This  line  (SMS)  is  at  times  so  fine  that  it  can 
hardly  be  seen  ;  at  others  even  darker  and  heavier 
than  the  D  line  itself.  These  variations  certainly, 
as  a  rule,  coiui  Mo  with  the  changes  of  the  weather : 
the  line  being  flue  and  slight  before  and  during  dry 
and  fine  weather,  and  thick  and  dark  before  wet. 
Anybody  will  be  able  to  see  this  line  with  a  suitable 
spectroscope,  and  can  hardly  fail  to  notice  its 
variability.  lJut  still  there  remains  the  difficulty 
of  making  some  kind  of  scale,  so  aa  to  roughly  esti- 
mate the  quantity  of  tho  rain -producing  moisture 
in  the  air.  Now,  this  line  is  generally  visible  near 
the  horizon,  rarely  at  the  xenith.  The  finer  tins 
weather  is  going  U>  be,  the  nearer  the  horizon  will 
the  line  become  invisible.  So  if  wc  measure  the 
angle  of  disappearance  day  by  day,  we  shall  get 
some  kind  of  a  scale  of  intensity ;  or,  perhaps,  it 
may  be  better  to  measure  the  various  angles  at 
which  this  very  variable  line  appears  to  <M|ual  in 
intensity  some  invariable  Line.  I  don't  think  we 
should  throw  the  "  rain-bond  spectroscope  "  to  one 
aide  :  there  is  something  in  it :  at  leaxt,  it  is  a  very 
long-reaching  hygrometer.  It  detects  moisture  in 
the  planets,  and,  probably,  iu  some  of  the  fixed 
stars :  shall  it  not  be  able  to  detect  it  a  far-off  in 
our  own  atmosphere  h— 11.  P.  G. 

[49379.]— Cylinder  Cover.—  This  may  be  re- 
moved with  safety  by  drilling  two  bole*  in  cover 
(about  same  size  as  those  used  in  bolting  cover  on), 
tap  the  holes,  and  make  set-pin  to  fit,  place  set-run 
in  tapped  hole  in  cover,  and  screw  it  down  until  it 
cornea  in  contact  with  cylinder  flange,  and  lift*  the 
cover  from  it.  If  large"  rylindcr,  three  holes  would 
be  best.  They  are  usually  put  iu  wcll-tinished 
engines,  when  newly  made,  as  a  provision  for 
removing  cover.— W.  CLirrosn. 

[43379.]— Cylinder  Cover.— If  thereareno  holes 
tapped  in  the  cover  for  forcing  it  away  from  tho 
cylinder,  the  only  wav  that  I  can  soe  will  he  to  get 
throe  or  four  cold  chisels,  drawn  very  thin,  and 
drive  them  in  tho  joint  at  equal  distances,  when 
they  should  force  them  apart.  Hit  them  rather 
steady,  or  you  may  break  tho  cylinder-flange,  and 
hit  first  one.  nnd  then  that  opposite.  I  am  sup- 
the  joint  to  be 


[49380.]—  Watchwork.  —  Yon  want  a  proper 
riveting-stake  to  rivet  on  wheel  to  jmiion.  You 
will  never  succeed  with  pliers ;  you  will  get  one  of 
any  material  dealer  for  6d.  Soe  that  your  pinion 
has  a  nioo  shoulder,  so  that  the  wheel  will  go  close 
up  to  it ;  then  you  want  a  box  of  punches,  tid., 
or  you  can  buy  them  single  at  4d.  each.  'When  you 
have  got  them,  place  your  pinion  In  the  "  stake," 
take  a  punch  that  fits  the  pinion  properly,  and 
rivet  gently;  dou'tu-ie  pliers  by  any  means. — ILui- 
W. 

[49380.]—  Watchwork.  —To  "Auwoi!"  on 
"  Havt.BT."— To  rivet  a  pinion  to  wheel,  you  must 
turn  the  pinion  with  a  true  aud  square  shoulder, 
so  that  the  wheel  will  fit  on  tight,  and  leave  oidy 
just  a  Little  aluve  tho  wheel,  this  should  be  under- 
cut. Fix  the  pinion  in  a  steel  stake  in  vice,  and 
prose  the  wheel  on  tho  pinion  down  to  the  shoulder 
with  a  hollow  punch— a  few  light  taps  with  a 
small  hummer  will  drive  the  wheel  home ;  then 
rivet  the  pinion  with  a  punch  rounded  a  little  at 
the  end,  and  finish  with  one  flat.  If  you  are  careful 
in  turning,  and  fitting,  anil  riveting,  the  wheel 
should  be  perfectly  Bat  or  true ;  but  it  requires  a 
lot  of  practice  to  do  nicely.  You  can  purchase,  with 
the  turns,  finished  runners  anil  brass  runners  not 
shaped,  but  only  a  plain  piece;  tho  screws  in 
runners  are  for  "the  purpose  of  supjwrling  the 
burnisher,  In  order  to  get  the  pivot  parallel;— O. 
Suhtcee. 

[49380.]  —  Watchwork.  —To  "  Ai.rojOE."-I 
am  not  surprised  that  you  cannot  make  a  satisfac- 
tory job  of  your  wheel-riveting.  By  your  plan  it 
would  be  almost  impossible  to  get  a  wheel  riveted 

stakc'or'slab  of  steel,  in  which  is  a  hScsmallei  in 
diameter  than  the  pinion  to  be  riveted.  This  should 
fixed  in  a  vioo,  or  laid  solid  on  the  work-bench. 
Having  the  pinion-shoulder  turned  up  true,  and 
the  wU-ol  broaihed  out  only  so  much  as  to  set  on 


the  pinion  with  a  little  force,  take  a  small  half- 
round  punch  and  close  tho  protruding  part  of  each 
pinion-leaf  over  the  wheel.  Do  this  with  gentle 
and  measured  tape  of  the  hammer,  passing  round 
and  round  until  all  is  secure.  Bo  not  finish  riveting 
each  leaf  at  once.  Should  the  wheel  rise  a  little  to 
one  side,  hammer  the  pinion-leaf  near  to  it  a  little 
extra.  Now  revolve  tho  wheel,  when  the  pinion  is 
held  loosely  between  finger  and  thumb  at  the  ex  - 
tremitirs  of  the  pivots.  If  not  quite  true,  bump 
the  bars  a  Little  as  may  bo  needed  until  correct.  If 
you  have  a  pair  of  turns  or  a  pair  of  calipers, 
either  is  better  than  the  fingers  to  test  the  truth  of 
the  wheel.  I  gave  an  illustration  of  a  riveting 
stake  in  an  article  of  mine  upon  "Mainsprings'' 
several  months  ago.— Alfojoe. 

[49381.] -Watch  Tama.  —  To  «  Hjusxbt."— 
Make  the  two  gun  metal  centres,  liko  drawing  on 
p.  412  ;  the  two  screws  are  to  keep  your  tile  from 
filing  away  tho  centre,  and  they  also  protect  vour 
pivot ;  but  if  they  ore  in  the  road,  tako  them'out, 
as  they  ore  as  well  out  as  in.— Hamlet. 

[49384.]— Photo. -Lena.— The  following  errors 
appeared  in  my  query  lost  Week: — 8th  line — 
"  whether  it  would  be  made  rapid,"  should  bo 
"whether  it  would  be  iworr  rapid."  l.'ith  line — 
"  thick  diameter."  should  have  read  "liin.  dia- 
meter." I  should  also  have  asked  what 'distance 
tho  lenses  should  lie  apart?— T.  W. 

[49384.]— Photo.  Lena.— Although  a  doublet 
could  certainly  bo  mndo  in  the  manner  described, 
it  would  lie  a  mistake  to  suppose  tluit  it  would 
work  as  satisfactorily  as  a  Rosa  rapid  symmetrical, 
or  other  similar  specially  made  doublet,  and  there- 
fore, before  incurring  what  might  prove  useless 
cxpon«e,  it  would  be  as  well  for  you  to  state  exactly 
what  you  wish  to  do,  and  at  samo  tirno  give 
diameter  and  focus  of  the  front  Inns  you  have.  The 
price  of  another  plano-convex  lens  would  depend 
upon  the  size,  and  the  size  of  plate  the  combina- 
tion would  cover  would  depend  partly  (and  prin- 
cipally) upon  the  focal  length,  and  partly  upon  the 
aperture  of  stop  used. — W.  Bomxbox,  Justs. 

[IS.187.1— Electro- plat  Ins;.— The  colour  of  tho 
anode  will  show  when  fresh  cyanide  is  required ;  it 
ought  to  be  clear  white  ;  if  brownish  or  discoloured, 
add  cyanide.  Tint  silver  ought  to  maintain  itself, 
if  properly  worked.  The  bright  process  mentioned 
is  used  in  every  factory,  and  the  scratch-brush  lias 
nothing  to  do  with  durability,  except  that  it  de- 
velop? unnoticed  defects  of  adhesion.  &c,  but  is 
not  suited  to  working  in  amateur  fashion ;  it  is  very 
apt  to  spoil  the  solution.— Siqiia. 

[49387.]—  Electro-plntinsr.— I  find  tho  want  of 
cyanide  is  generally  indicated  bv  a  discoloured  con- 
dition of  the  anode  ;  when  the  anode  works  clean, 
I  seldom  consider  tho  addition  of  cyanide  ncee-wary. 
I  think  the  scratch-brush  is  very  useful  as  indicating 
somewhat  the  durability  of  the  coating,  as,  if  it  is 
any  way  loose,  the  brush  will  tako  it  off.  I  never 
tried  the  bisulphide  of  carbon.  It  is  used  by 
making  a  saturated  solution  of  it  in  cyanide,  and 
then  adding  a  little  of  that  solution  to  "tho  bath. — 
08. 

[49391.]  —Poor-Bates.  —  I'ntil  recently  rates 
wore  not  chargeable  upon  an  incoming  tenant  if  a 
void  house  Were  entered  by  him  after  a  rate  was 
made :  but  if  he  succeeded  a  tenant  who  was  there 
when  the  rate  was  made,  ho  would  then  be  ex- 
pected to  pay  his  share,  though  I  do  not  think  it 
could  tie  enforced.  Now,  however,  tenants  are 
liable  at  all  times  for  any  unexpired  term  of  the 
time  for  which  tho  rate  was  made.   "  J.  A.  O."  is. 


the  new  house  ;  and  he  will  do  well  to  refuse  to 
pay  any  more,  as  no  tax-collector  can  demand, 
neither  can  any  magistrate  or  county-court  judge 
moke  him  pay,  more,  however  trivial  or  otherwise 
tho  amount  may  be. — Fair  Plat. 

[49396.]—  Begnlatlo*  Atmospheric  Burner. 

—You  do  not  say  of  what  form  your  burner  is. 
Probably  it  is  too  small  for  tho  pressure  of  gas 
which  you  require.  Are  you  sure  that  it  does  not 
flap  at  the  air-supply,  in  which  case  it  is  no  longer 
atmospheric.  Either  your  burner  is  altogether  too 
small,  or  it  may  bo  only  the  fault  of  tho  air-hole. 
Try  and  make  it  larger.  If  that  does  not  care  it, 
jou  must  citherbe  content  with  less  gas  or  get  a 

[49398.]—  Lantern  Slide.  The  kaleidotrope  is 
the  slide  "  Avidity  "  inquires  about ;  it  was  de- 
scribed in  these  pages  some  time  ago  by  Mr.  Wood- 
bury in  a  series  of  articles  on  experiments  with  the 
lantern.  These  articles  are  reprinted  in  "  Lantern 
Manipulation."  which  I  can  send  to  "' Aridity. " 
Tho  kaleidotrope  consists  of  a  perforated  plate 
attached  to  a  spiral  spring,  and  when  rotated  the 
apertures  appear,  from  the  persistency  of  vision,  as 
lines  or  loops  of  light.  The  plate  i«  also  modo  to 
it  produces  a  beautiful  figure.— A. 


This  is  one-fifth  of  bursting 
roan. 


— W.  Cntr- 


[4940o.]  —  Thickness  of  Cylinder.  —  With 
WTOUght-iron  plates  (double-riveted),  jin.  thick, 
tho  safe  working  pressure  for  12iu.  dmroeter  is 
53Slb. ;  for  ,in.  thick,  7531b. ;  and  for  l|in.,  9ti91b. 


[49407.]— Tension  of  Piano  Strings,  4c.— 
If  the  tension  of  the  wire*  on  an  iron  back  be 
greater  than  that  on  a  wooden  one,  it  is  caused  by 
tho  wires  being  either  thicker  or  longei  ' 
notes.  This  is  frequently  the  cose  on  iron  1 
simply  because  they  will  stand  tho  greater  1 
with  leas  flexure  than  a  wooden  one,  nnd 
enables  pianos  with  iron  framings  to  keep  in 
better  and  for  a  greater  length  of  timo.  Wood  is 
more  elastic  than  iron,  and  plauo-backs,  as  usually 
made,  allow  tho  strings  to  pull  the  wrest-plank 
over  to  some  extent,  and  thus  lower  the  pitch, 
unless  the  framing  be  iron  strutted  in  front.  This 
is  because  the  wrest-plank  and  its  bridge  overhang 
tho  "  posts  "  of  the  framed  back,  and  Uiis  tends  to 
arch  tho  posts,  and  this  more  so  in  the  middle  of 
the  compass.  The  breaking-strain  of  wires  is, 
firtrrit  parihtu,  always  equal  within  small  limits, 

what  framing  it  is  strained  An.  PIJf  you  could  read 
up  in  back  volumes  the  valuable  contributions  of 
our  late  correspondent,  '*  The  Harmonious  Black- 
smith," you  would  loam  more  practically  of 
construction,  the  defects,  and  the  remedic 
from  any  other  book  I  know  of. — J.  C.  L. 

[49408.J-CJyllndar.-Two  cylinders  ljin.dia.. 
3Ln.  stroke,  and  assuming  400  reviduuorw  per 
minute  with  101b.  pressure,  would  be  equal  to 
[  horso-]K>wer ;  a  single  cylinder,  of  same  horse- 
power and  piston  speed  per  minute,  would  require 


.— W.  Cur- 


mm 


■.-It  is 


[49417.]-! 
varnish— a  solution  of  shellac 
-OS. 


.-This  is  a  kind  of 
methylated  spirit. 


[49120.]— Positive  Element  .—There  is  no  ad- 
vantage in  enlarging  tho  zinc  in  a  manganese  cell. 
It  is  better  as  a  rod  within  the  jwrous  cell,  and  with 
the  outer  pot  filled  with  man^mene  and  carbon. 
Th"  nther  form  is  only  used  for  convenience  of 
making.  The  mixture  should  be  well  shaken  into 
place,  so  as  to  secure  contact ;  but  open  so  aa  to 
allow  the  Liquid  to  circulate.  Distance  of  zinc  is  of 
no  cousequioice.— Sjoma. 

[49424.]-Broken  American  Watch. -If  the 

spring  is  not  broken  bond  it  nearer  the  ocntro  (with 
a  pair  of  round -nose  pliers) ;  don't  meddle  with 


hook  is  gone, 
one  in.  You 
by  taking  off  tho  rim  which  oon- 
You  will  hnd  it  has  no  joint,  but 


the  barrel-arbor  (pin-head  liko),  that  is,  if  it's  all 
right ;  but  I  should  say  that  there  is  something 
wruug,  or  it  would  not  have  slipped-  Try  again 
to  open  the  front,  as  I  never  saw  one  yet  but  what 
woiild  open;  perhaps  it  has  no  joint;  but  it  is 
obliged  to  open,  or  the  hands  could  not  have  been 
put  on  at  first.  Try  to  open  with  pockot-knife, 
but  mind  tho  dial.  -"ILufU.T. 

[49424.]— Broken  American  Watch  — The 

Little  pinhead-like,  generally  called  arbor  hook, 
may  have  come  off,  or,  the  watch  having  run  down, 
the  spring  may 'have  unhooked.  If  the  hook  is 
still  there,  close  the  inner  o>il  of  spring,  so  that  it 
will  fit  tight  round  the  arbor.  If  tho  hook  is  | 
you  must  drill  a  hole  aud  fit  a  ■ 
can  get  at  1 
tains  glass. 

simply  snaps  on.    A  knife  wul  ease  it  off  if 
have  not  a  watch-case  oponcr.  Tho  hands  are  only 
{snsatd  on  tight. — (1.  StmxvR. 

[49424.]  -Broken  American  Watch  — If  the 
arbor-hook  is  torn  awny  or  made  useless,  you  will, 
of  course,  have  to  remove  tho  remaining  portion, 
if  any,  and  insert  a  new  one,  or  drill  a  fresh  hole 
for  one.  The  pin  or  hook  is  always  short,  so  that 
which  mav  appear 
sibly,  really  correct,  1 
from  it.    If  such  is  I 

coil  of  spring,  and  slightly  nick  tho  front  part  of 
tho  hook  so  as  to  catch  the  spring  more  securely. 
As  regards  the  glass,  it  should  come  off,  together 
with  the  rim  in  which  it  is  secured.  Press  the  edge 
of  a  penknife  in  the  groove  which  you  will  find 
near  to  the  glass,  and  the  rim  will  come  away 
readily.— Altojoh. 

[49425.]— Battery  for  Electric  Llg-ht.— Don't 
trouble  yourself  about  the  lattery  referred  to.  It 
is  extremely  doubtful  whether  such  a  coll  was  over 
worked.— T.  P. 

[49432.1— American  Clock.-  -Take  out  balance 
from  clock,  take  hold  of  hairspring  collet  with  a 
pair  of  nippers,  or  open  it  with  a  screwdriver,  and 
turn  it  on  the  arbor  to  tho  left :  turn  it  half-round, 
then  put  tho  clock  in  bout,  aud  try  it ;  or  you  could 
alter  it  by  pinning  hairspring  end  in  the  stud  ;  hold 
thu  balance  firm,  and  turn  tho  hairspring  collet 
with  anything  that  you  can  get  iu,  till  you  got  it  in 
beat.  ItiLSLKT. 

[49432.]— American  Clock.  I 
understand  wherein  the  fault  lies  with  your  ck 
unless  you  have  got  the  escapement  too  shallow 
in  putting  the  now  pallets.  Has  the  peudultun 
the  samo  arc  of  vibration  it  had  previous  to  the 


or  nook  is  always  snorc,  so  ina* 
to  you  as  a  broken  oue  is,  poa- 

t,  but  the  spring  has  got  away 
is  the  case,  close  up  tbo  inner 
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alteration  ?  Is  the  brass  crutch  loose  in  the 
where  cxiuuectcdV  If  tlie  escapement  is 
the  clock  would  pun.  If  the  pallets  are 
loose  on  the  crutch,  it  would  olio  gain.  See  that 
the  part  of  crutch  which  engages  with  the  pendulum- 
rod  it  not  set  too  wiilc.  The  side-shake  should  he 
only  iuit  sufficient  to  nllow  perfect  freedom  for 
the  play  of  the  rod.  I  cannot  advise  you  further 
than  this.— Altojok. 

[49432.]  —  American  Clock.  —  To  regulate 
your  clock  the  spring  will  havo  to  be  turued  on 
the  rtalT,  in  jurt  the  same  manner  as  watch-spring* 
are  turned- i.e.,  fcv  the  collet.  The  spring  is  then 
unloosed  at  the  split  stud  and  pinned  up  afrejh 
nearer  the  end  ol  the  spring.  This  increases  the 
working  length  of  spring,  and  make*  the  oecilki- 
t:ou  of  the  balance  slower.  There  is  only  one 
correct  position  for  the  pin  which  engages  with 
the  fork  of  the  pallets,  so  you  must  be  careful  in 
shifting  the  spring  tliat  the  escapement  is  not 
made  incorrect.  As  you  observe  in  your  letter, 
when  the  spring  is  druwu  through  or  slackened 
the  pin  is  pulled  awav  from  the  fork.  Keep  that 
pin  ui  a  lino  with  the'  staff  itself  and  the  pallets 
staff  You  will  not  tlicu  be  far  from  correct.— 
Al-TOJOE. 

[40433.1—  American  Clock. --Yon  can  alter  the 
clock  by  putting  stud  (that  the  pallet*  work  on) 
nearer  the  escape-wheel,  and  if  it  won't  go  when 
you  have  raised  stud,  yon  must  conclude  that 
your  pallets  aru  wroti 

lUxLrr  a*'Verti*e 
_[49l*5.:  '  Siaea  of  NuU.-The  following  are 
Uiu  Whitworth  sixes  of  nuts.  Tho  exact  sizes  are 
given  in  decimals,  and  tho  nearest  approximate 
sue  in  <Hth*  of  an  inch.  The  thickness  of  nuts  Lb 
in  all  cases  the  same  as  the  diameter  : — 
Dia.of  Width  of  Nuts  Db.nf  Width  of  Nuts 
Bolt.       across  Flats.    I  Bolt,       across  Flats. 


;  and  if  you  can't  alter  it, 
1  will  help  you. 
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[4fr437.]—  8epare.tln»;  Poorer.  —  Not  exactly. 
The  question  of  •'  light-graeping  jiowcr  "  has  also 
to  be  taken  into  consulcration.  It  the  magnitudes 
of  the  compnueuta  of  a  duuble  are  within  the  range 


of  the  uueriat'e  instrument  (which  he  may  readily 
ascertain  by  another  formula),  he  certainly  ought 
to  bo  able  to  divide  them,  providing  their  distance 
doea  not  exceed  the  value  obtained  by  the  formula 
4  .V5  —  by  aperture.  Separating  power,  in  fact, 
depends  almost  entirely  on  the  aperture,  and  has 
little  to  do  with  the  observer's  eye,  whilst  "  light- 
grajrring''  depends  on  both.— A  Yorso  Abtko- 
TCU. 

[49440.]—  Cod -Liver  Oil.— Try  taking  it  in  a 
little  orange  wiue.— 1'iiiLOS. 

[49440.]  Cod-Liver  Oil.  —  Personally,  I  find 
a  ]nueh  of  salt  added  to  the  oil  makes  it  almost  plea- 
sant to  take ;  but  if  this  does  not  suffice  for  "  Ileli- 
enfe,"  let  him  take  it  on  quiuiue-wine.  which  will 
effectually  mask  tlie  oily  taste  complained  of.— A 
Yorcto  Abtboxomxk. 

[49440.]-Cod-Liw  Oil.  -  I  luive  taken  co.1- 
liver  oil  for  many  years,  in  as  many  ways,  but 
find  none  so  good  as  the  juice  of  half  a  lemon  put 
in  a  wineglass  with  a  tcaspoonful  of  oil  on  top  i 
hold  the  head  back,  pour  tlie  oil  gently  in  the 
mouth  until  it  is  all  at  the  back,  then  swallow  the 
lot.  If  this  is  carefully  done,  there  is  srareelv  any 
task-,  and  it  does  nut  repeat.  I  take  two  doses 
each  day. — K.  K.  L. 

[49440.]—  Ccd-Liver  Oil.— If  "  Hclicote's"  dif- 
ficulty in  taking  tlie  oil  simply  arises  in  its  paseage 
over  tlie  palate,  let  him  fiinily  hold  his  nose  whilst 
so  doing,  and  for  a  few  seconds  subsequently. 
Neither  taste  nor  smell  will  then  be  perceptible. 
Before  releasing  tlie  grip,  a  little  bread  may  he 
eaten,  but  is  not  necessary.  It  would,  however, 
quite  cleanse  the  mouth.  If  tlie  difficulty  arises 
from  after-eructations,  follow  the  oil  immediately 
with  a  little  pepsino  in  wine  or  spirit.  No  harm  in 
tho  sugar  uuloss  otherwise  counter- indicated.— 
EXPEJUKKTIA  DOCT.T. 

149440.]— Cod- Liver  Oil.— An  agreeable  emul- 
sion of  cod-liver  oil  may  bo  made  as  follows  :  Hub 
th-.-r;  'Uglily  3  drachma  of  finest  powdered  tragacanth 
in  a  large 'mortar,  with  3oz.  of  glycerine ;  to  this 
udd  lOoz.  (half-pint)  of  boiling-water,  and  after 
cooling,  mix  in  yradtuilti/,  ami  with  plenty  of  elbow 
grease,  J3oz.  of  the  best  cod-liver  ou  ;  this  mixture 
bhould  Dc  about  the  consistence  of  a  custard,  and 
may  be  flavoured  according  to  fast*  with  essence,  of 
almonds.  "  Helicote "  should  take  twice  as  much 
of  this  emulsion  as  ho  usually  takes  of  the  oil,  for 
a  dose,  and  should  mix  it,  on  taking,  with  about 
an  equal  quantity  of  water.— E.  O.  T. 


QUERIES. 


[4MU  j— Electric  Clock  — Would  sny  mrm-ponO 
cnl  irivc  drawing  and  illuntratiuni  at  the  eontrolUtl 
rfeeuic  clock  in  tlie  Khnt.urgli  uma  um  t  I  hop*  >lr. 
Jvlwsrd  M  Nelson  willj-ivi-us  his  draauiA-s.descrlpUtiiia. 
fce  ,  of  his  tlectrie-clock  movion.  -Aiisisiica  Watch 
Jokush. 

[49443  '—  Canoe.— Cmil  J  soy  reader  Inf.irm  me  how 
to  put  s  wooden  d<^k  on  oijr  oinm-  f  Wlial  is  th^«  best 
wuod  and  what  thickness  should  it  be  >  The  body  is 
nisde  of  tliia  ribs,  tbm  rovrr.nl  wiUi  caavs*  and  painted 
lUngth  Uft,  width  2ft.,  d.  D(h  lft  .-W.  U.  Bir.i'ixxs. 

[40441.;—  Band-?uw  Machins.-I  want  tnroakea 
band-saw  maehinr,  and  should  frel  %>*ry  thankful  if  some 
martiinist  would  semis  workuisj  skeUlu  or  tell  me  where 
I  could  purchase  one  cheaply  !  I  am  anxious  to  improve 
myself,  and  would  like  (be  nanus  of  some  pud  works 
cabinet-work  containing  .iuU  instructions.  —  GkMsaU- 
Makrx's  Arriucxvi.  s, 

'I'.Hi.-.  )  Engine.  -Wliat  weight  shivuld  a  doubl 
cylinder  engine  working  in  single  gear  lift  with  3fl!b. 
pressure,  cylinder  Sia.  Is.re  and  U"in,  stroke,  four  revolu- 
tions of  engine  for  onrot  drum,  drum  1ft.  tliamtter  An 
rould  gmitly  oblige   T.  K. 


make  one  about  join,  long  and  Sin.  diameter 
obliged  for  best  length,  of  mus  for  this.  What  oth.r 
kind  of  armature  could  1  make  of  the  same  tUnvn-i  iin.  ' 
Is  an  Kdison  too  dilhcuJt  r  B«  «d«crti«  meat  , Wanttd , . 


[49455.]— To  Kr.  Wetherfleld.-I  am 
During  the  hurricane  hut  Fnitsy  morning.  1  had  s  shop 
window  blown  out.  Can  the  landlurd  make  me  put  in  a 
new  one,  or  ought  be  to  pay  for  the  putlmg  of  it  in  T  If 
I  put  It  m,  can  1  stop  it  out  of  the  rent !  l«r  icnerdoor. 
the  rax  between  the  house  and  the  shop,  had  a  panel  of 
glass  in  it  when  I  to-k  poancwuoa.  '  >ne  .lay,  torn,  urn* 
since,  the  then  landlord  was  coming  in  at  one  door,  at 
the  same  Ume  thst  the  opposite  outside  Ooar  was  open, 
the  inner  door  went-to  with  a  bang,  and  thegUas  was 
<ut  in  s  temporary  wood.o  panel. 
_  iwners.  and  I  am  g.«ng  to  leavs. 
owner  make  me  put  a  glass  pan..-  hi.  <x 
ran  I  leave  it  with  nothing  in  !  The  dooi-lateh  was 
Irokre  atths  same  lime,  and  1  bought  a  n.  w  one,  huftbr 
landlord  would  not  pay  for  it.  When  1  leave  «n  1  take 
off  the  new  one  and  put  on  the  pderes  of  the  eld  one,  as  I 
them  by  me  still  !— I.  Li-lul* 


rmashfd  to  atoms.   I  put  i 


[4lMfi«.]— Aniline  Dyeing.— I  hsTTplK«oi3y*irg»air.« 
bon*  buttons  with  ml  and  blue  aniline.  The  r«l  tooa  very 
wWl.  but  the  blue  did  hot  »rm  to  take  h.  Id  ol  the  hot* 
at  all ;  and  although  1  bale  bud  then,  in  ti  <•  dye  three 
times  sn  long  ss  the  red,  and  ustj  n>«r 
as  much  dye,  they  are  only  a  sort  of  L 

I*>  they  require  a  mordant,  and  if  so,  wtat  I 
oiled  Ukto  in  a  solution  of  soda  to  remove 
there  mi.Lt  be  !-Lo.msjn. 


The  exhaust  steam  pasm  through  the  funnel,  and  < 
be  used  for  beating  the  feed-water,  as  boiler  woul 
keep  up  steam  without  it    An  answer  to  above 


[4fl44«  1-Fe«d-Water.-I  hnir  sn  upright  boiler, 
"ft.  fiin.  by  3ft.  (Un  .  from  the  funns-1  ot  which  I  observe 
the  ftame  from  fumn.,  to  ris.'  almost  aft  sbuse  IU  II  a 
eistem  was  put  on  top  ol  boiler,  and  the  funnel  to  pass 
through  this  cistern,  would  the  heat  inside  funnel  heat 
the  water  inside  cistern,  and  to  be  used  to  feed  boder  f 

cannot 
uld  not 

jeep  up  steam  without  it  An  answer  to  above  would 
oblige,  with  hints  as  to  size  of  (istcm,  and  what  to  make 
it  out  of  !— J.  EL 

[41M4T  ;  Dumb  Piano.— Would  some  one  kindly 
lutonu  me  hovr  to  i^nstruct  a  dumb  piano  I  I  should 
like  it  for  two  hands,  if  possible,  with  some  menus  of 
rigulating  the  stilfness  of  the  notes.  What  is  the  con- 
struction of  Kalkbrennci's  "guide -mains,"  as  I  hear 
that  Its  use  is  advocated  by  professors  '  Csrxa. 

Chuck  -  I  shall  feel  much  obliged 
her  subscriber,  who  would  advise 


[49t*R.]-Be«ch 
to  Mr.  Kvans,  or  any 
me  bow  to  bore  out,  or  olh 
fitted  jaws  of  a  beech  chuck  f- 


-rw  i  ••  , 

n.  e. 


•truc  ••  tho  newly 


jvanoi 

IsVMMter.  or  soy  other  auihority  on  electric  subjects, 
(tire  me  dlmtions  huw  to  make  a"  Linesman's"  galvano- 
meter !   II.  E. 

[49150.]- Weathercocka  -Is  there  any  way  of 
putting  into  working  order  s  weathercock  on  top  of  a 
church  spire,  wiUiout  iroing  to  the  expense  of  a  scaffold- 
ing !  The  spire  in  questioa  is  Ifcoft,  high.  There  is  a 
suurrase  up  the  tower  about  100ft. ;  but  no  means  of 
getting  higher  The  parish  is  too  p.«»r  to  afford  an  ex- 
pensive scaffold,  but  it  is  rather  a  nuisance  to  have  the 
cock  always  pointing  due  west.  (lALtl'S. 

[4B45I.]-  Bar  Lathes. -Would  Mr  Evans,  "F  W  ,»■ 
"  Alfojoc,"  or  some  other  correspondent,  kindly  give  a 
paper  un  turns  and  bar  lathes,  which  appear  to  be  almost 
ouattod  in  books  on  the  bitlie.  It  is  lust  mentioned  in 
noltsapffcl,  if  I  remember  right :  but  I  want  dcsrripUoo 
of  tlie  toul,  and  how  to  use  it  r  What  work  can  and  what 
cannot  be  dune  with  it  T  Ot*v  Bow. 

[49458  ]   Dissolving    Old   Loom    Pickers.  - 

Wuuld  any  correspondent  inform  ms  of  a  recipe  that 
«'Mul»ldi*Kolveo]d  loom  pickers,  which  arc  made  uf  buffiilo- 
hidca  *-J.  O  C. 

[49153.; -Carbon  in  place  of  Copper. -Will  on* 
ol  your  readers  inform  me  If  there  would  be  any  difference 
to  E.  M.  F„  or  any  inconvenience  whatever,  by  using 
carbon  plates  in  place  of  the  copper  ma  used,  in  the 


ol  1  sulph.  aeic/to  w  water "!-E.  T.  R. 

'fiMJ  Siemens'  LAtaat  Armatnra.— Will 
some  on*  kindly  Inform  me  liow  to  make  the  above,  with 
full  particulars  as  to  windmir  the  coils,  and  making  and 
connecting  to  tlx  slips  in  the  commutator  I  I  waul  to 


[49457.]- Steam-Boilor. 
'Labor  Omnia  "' 


Your  kind  cornvrpoaden; . 
ViOi-it,"  was  kind  enough  lo  answer  my 
query  of  page  Sit,  No.  4SSS7,  and  promised  to  btlp  l*'. 
I  had  my  engine  and  boiler  examined  by  the  maker  of 
the  engine.  lie  reports,  the  engine  is  in  Bret-class  con- 
ditwo,  but  blames  the  setting  of  th«  boiler  for  nnt 
itiakiiig  steam.  Toe  draught  is  good  :  but  seems  to  take  si) 
the  beat  up  the  chimney.    He  sdvises  me  to  have  the 


»t  up  Ih 

setting  altered  :  but  before  doing  so.  I  would  like 
to  have  tlie  advice  of  our  kind  friend.  The  setting  he 
sdvises  is  to  have  drought  cat  nod  from  centre  flue  under 
boiler,  and  to  f  t  three  pillars  at  equal  distances  under 
boiler ;  the  pillars  from  centre  uf  boiler  to  one  side,  com- 
pletely shutting  upooa  side,  next  pillar  shutting  up  the 
other  side,  and  to  on,  making  the  smoke  and  gaars  take  a 
xlgxag  course  under  boiler,  thin  up  side  at  I u mace  end 
along  top  of  bo-ler  to  chimney.— >\  axrisu  Si  us. 

[tWW  >Boller.-I  have  an  egg-end  iron  boiler  aft. 
loeg,  Ift.  diameter.  The  middle  piece  has  .».-row  of  rivrts. 
but  neither  of  the  end  pieces  have  -,  the  ends  lap  oyer  the 
middle  piece,  and  have  a  brassy  appearance  in  the  juthts  : 
it  is  topped  each  end  fur  lin.  pipe.  Can  you  or  sny  reader 
toll  me  what  it  has  been  used  for  ;  bow  the  joints  are 
made,  having  no  mots,  and  if  safe  to  use  lor  >h.-p. 
engine,  and  how  can  I  test  it  with  water !— and  fTvauy 
oblige -W.  H>.»r«. 

[49459.]— To  Dr.  Edmunds.—  My  son,  aged  ISyesrs, 
baa  suffered  for  over  it  mouths  with  "  suslira,"  lot 
whiihhehas  tried  different  remedies,  internal  and  ex- 
ternal, but  raoDot  get  rid  of  it.  Ife  also  luffcre  frcon 
flatulency  and  !  eartbuiu  ;  would  that  indu<«-  s  bad  state 
of  tlie  blood,  uud  so  pruloog  the  iMuptsin'. '— O.  Misss. 

[tiMiu.J-Chamlcal  Atoms,  (sn  anr  chemical 
correspondent  n  ler  ms  to  any  good  book  or  books  m 
which  a  clear  sod  hubstantial  reason  is  given  tor  calluu 
oxygen  1G  instead  of  8,  or  why  H|U  is  wntt.  a  m  place  o« 
Uie  simpler  lit),  or  why  such  abominations  as  N,0, 
aie  now  dragK'd  >?t.i  inorganic  chemistry  Admitted  that 

such  incongruous  ftrruula  timy  1«-  allowed  m  th  vanic 

kingdom;  but  why  such  aross  monstrosities  pusbclmto 
the  well-known  field  of  inorganic  matter  '  I  have  ofun 
tried  to  digest  this  notation,  but  have  as  often  bean  ouci- 
jallcd  to  give  up  in  perfect  disgust ;  but  bsiim;  ben  re- 
pcatcdly  urged  to  pass  tlie  Houth  Kensington  txanuna- 
tu.ns  in  order  to  take  up  a  chemsvtry  clam  in  cunnec  ion 
with  the  local  science  department,  and  also  so  as  to  be 
sble  to  connect  my  analysis  claaca  with  South  Kensington, 
I  am  agucn  making  strenuous  efforts  to  **ulp  down  the 
nsussous  draught ;  but  alas— it  won't  go  !— nut  for  Joe  '  I 
have  hunted  over  many  books,  tut  can  lind  no  why 
and  wherefore  given,  and  if  any  of  our  correspondent* 
can  direct  me  to  sutue  book  in  which  the  two  theories  are 
placed  side  by  side,  and  the  ill  Unite  superiority  uf  the 
O  16  theory  fully  shown,  I  shall  be  immensely  grateful, 
for  I  really  cannot  bring  myself  to  swailuw  the  disagree- 
able close  at  present,  notwithstanding  supreme  efforts  — 
Kirxai«ixTi.a. 

[49461. ;-8ilverins;  Mirror  -Will 
readers  kindly  inform  me  how  mirrors  are 
how  -he  brown -coloured  hack  upon  some  of 
duccd  t   rinaae  do  not  refer  to 

keep  Hiaii   M— aim  in 

[4»4fl» 


*!  Ahw 
doPr^t 


l»l«'i  ]- Lathe  Mandrel.-  Will  some  wader  give 
a  sketch,  with  diinciisiout.  of  a^rst-cUss^sUsrl^man- 


therebe  one  or  two  c 


!— Mil  HIM.  US. 


).]— Lagal.-A^  ai 


rkman.   C  .  alUT  belt 
pLojriHl  bj  B.  to  do  a  job  lor  P.    Meanwhilf ,  a  oUmuIii- 
uca  n\mf*\  Wtwern  A.  tmi  li.,  whn  rnm>-  tocnck^vi<« 
tbat  A.  *a»  to  *ll  nmnrym  and  ntj  all  .1*1 1*  .  m> 

h.  ounc  out  cK«r.  AIUT«ar\l»  tlve  biu  ol  C.  came  to  A. 
b  A.  cd tilled  to  thr  mouej  !— Toiuik»t. 

I4IH64.]- Ch«miCftl. -To  Ma.  Aulen.— Would  Mr. 
ALU'n  kindly  r«oonkixi«*nd  a  proom  for  thr  i«Unv««Uuo  ol 
»ulplsur  in  uxivl<M  of  nitre  arid  copper  T  Ttoe  outie*  di*- 
wItc  wtlii  dilli'-Tjlljr  in  arid*,  and  the  prrrrntsacv  of 
•lUphur  dooa  not  rxn«»d  naM^trnth  of  a  p*>rn"cnt-  Abo  a 
proem  for  tho  c*UntAt.aa  of  nirkcl  in  an  ailoy  e^iaiotrur 
about  ilvv  per  wut  twrbon  and  silnvn,  and  iu  ptrorni. 
iron  !   Am  I  am  wutl  acqiuuned  witij  an^rUc»I  manip 


Could  any  reader  give  a  sketch  oi  a  chuck  for  tumour  s 
round  ball  1 — A  Nsvr  Hkaoks, 

[4&4«e. )  -Watohmakln  g.  -  Would  ••  A  Kelkrw 
Workman"  give  the  rule  how  to  find  the  proper  numbn 
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of  teeth,  fur  4th  wlWl  ami  'acar-r-wh-eel  pinion  T 
number  of  b-wta  per  hour  he  cutwuU'r*  beet  for  th 
lowing  Irmin  uf  vrrin*  witt-ch  »hkh  I  wish  t«>  coQvor 
Unrer  f— Trotrr-whwl  teeth,  48;  art- wheel  teeth,  4*  ; 
wht»l  pinion,  fi , 
Watoh-Joibki. 


4th  wh««l  pinion,  6t ~* Arr*ETTurK 


I  to  B  ;  3,  Tonor  C  to  G  ntto ;  4,  Tfl 
il-  I  wont  pipe*  fur  the  la*i  il.:. . 
to  thouUl  xttu  advise  m*  tu  put  in 
rd  |  ton*,    If  you  rould  give  me 


trCteOi  5,  cctoO. 

nnfm<i  ululm.  What 
I  rv-iuire  a  nice  r.uirt 
little  tulonr.Htlo.1  on 


[4»«»T.;— Indicator  Diagram. —Would  anm* 
o«ix  reader*  idem*  trivc  opinion  of  Uie  above!  I 


of 


arnd  one  from  th*  othrr  end  of  evUndeT,  hut  thr  Up  la 
oat  riffht.  Cuti'lei^iitff  t^am-ciiptni*.  double  I)  valvea, 
Iffl.  utrokr,  Si  in.  0  mtu..  36  m«.(  :«  Jb.  pttM.(  1Mb  *eal«, 

„'      Y"i  A'.  I>  !«::■  r:  "I  t.  %  ■  f-  i; 


■  4*468  ]  Liability  of  Town  Commissioners. 

— *To  Hi.  WitiiMir:iti.o  -  A  town  in  guterned  by  * 
rnitmi  in  lirranted  hy  *pw  Ul'Art  of  Parliament  to  1STW5,  it 
hfta  aiw>  «iDce  hjqk  uuoVr  tin?  L/tca]  Govrnuneut  Board 
Act',  who  pxImwImI  iU  dUtrict  about  nix  y*ara  ago.  and 
took  ©wt  ill  HMdl  in  the  new  dirtrM  except  one,  which 
they  decline  to  tfunxr  or  to  frirr  a  rawon  for  ao  do, oft-  It 
waa  thro  tn  irood  repair,  nnd  the  rateable  value  much 

1  in  a 


tunuui  1  ili' 
voicing.   I . 


1  be  glad,  its  this  bother*  me  noiw  than 
j  add  a  *>nu*ll  Bourdon,    G.T.  B. 


[ifMftWPynamo-Machine.— I  finWud  a  »h»rt 
tin>o  ajro  a  anall  djiuuno  havinfr  a  Biiinfu*  anuaturv 
3jin.  by  liin.,  wound  with  Jib  No.  -*J  B.W.G.  nlk- 
r  veml  Wire.  It  is  limilar  to  thr  one  drarribrd  br  O. 
Tobnan  in  the  incut*  of  the  "  E  M  "  for  June  33,  INK-.',  hut 
the  tVld-magnrt  i*  much  heavier  than  the  on*-  there 
dewrihed  ;  it  i*  wound  with  No.  1H  B.W.O.  cotton- 
-MViTvl  wire.  Tula  hghta  well  a  10  candle-power  Swan's, 
lamp  when  revolved  from  the  foot-lathn.  W01  aome 
reader  of  the  "  K  M."  pleuae  my  if  thia  la  good  work  for 
such  a  nuw  hine  *  C.  V- 
[«M9l.]-KoU«  In  Water  -  Pipe..-  Will  M, 
orresrxindeut  kindly  state  t».«-  cause  ofthe  vibration  in 

utofff-F.  W. 


[»m  ;   Patent  Leather. 

tell  me  hut  the  alsivc  is  made 


higher  than  other  naids.   1  may  add  they  have  tint  u 
•ewer  .ml  J-vrtly  ^J^^^^y™  (d0"r  it 

F.  W.  I>. 

Worm- Eat  en  Floor. -The  deal  floor  of 
a  bedroom  in  an  old  bona*  haa  become  very  much  wurni- 
talfa.  and  I  should  f«  l  obligvd  if  any  of  our  cum.— 

radcnlti  cxitild  tujrjre^t  8t>nv,U.in|f  to  be  done  to  ptttmt 
duet  (ruling  in  il.    Ia  tlif  r*  any  material  shirL.  by 
tlii-  ft<«r  »itb  it  m  a  fluid  «Ut«,  on  drying,  will 


r*W»o.]— Leaky  Boiler.— The  ra*t-iron  boiler 
^ttefhrd  to  one  ut  the  ordinary  closed  ktu-ben  rnrjjrca  haa 
bc*x)inc  craeked  (ram  top  to  bottom  of  (he  hide  next  the 
tire,  and  the  water,  which  ia  at  no  preaaure.  flowa  from  it 
into  the  nre  through  a  rent  which  la  from  to  i  of  an 
in.'A  at  wideat  part.  When  aUention  waa  ttmt  directed  to 
It  the  firebrick  between  the  boiler  and  the  fire  waa  found 
to  have  crumbled,  bavin*  the  *idr  of  the  boiler  exposed 
In  the  fire.  What  I  want  to  know  in,  Whether  there  ia 
any  airt  of  cenwiit  Uiat  would  effectually  fill  the  crack 
jiid  allow  the  trailer  t4>  performs  lt«  funnct  function- vu., 
lieat  water  f— Sra« -ann. 

[«9<71  .J—  Sinrapore.  Can  any  reader  inform  roe  of 
the  cliciate.  mean  urn]' rature,  numlier  of  hahitanta, 
life,  *c  ,  in  Mr ire,  and  if  it  would  be  a  likely  place 
for  ane  to  get  on  in  aa  merchant !—  Lro-Tatmra. 

;  IS  «72  1-Bealatance  of  Galvanometer,.  -Will 
mum  reader  kindly  (rite  me  the  itvintaiue  uf  the  quantity 
and  inunaity  roil»  of  the  Imliarul.ber,  O  ,  and  Tetenmpfa 
Works  Co '«porUlle  lineman's  (ialranometer  ;\eitioal 
needle)  and  the  deflection  on  ita  scale  cjairalctit  to  l.l 
.t.  fee.,  Tulta.,  for  the  quantity  and  latemrity  coila!- 
!•>>.»>  ma. 

-Will any  reader  kindly 
-how  the  composition  la 
m-sde  and  put  "h  '   I  huve  Men  a  recipe  somewhere  in  j 
c  numbers,  but  I  cannot  find  it  now.   If  anyone  can 
dm  to  the  same  I  shall  be  much  obliged.— J.  B. 

(«M7I. J— Insulation.  I  hare  a  set-screw  ;in.  in 
diameter  and  ,'  long,  through  whiah  I  wiah  to  pass  two 
clipper  wires  insulated  ! electrically]  from  each  other  and 
from  the  screw.  I  wisli  to  do  this  if  possible  with  glass. 
The  vessel  Into  which  the  strew  passes  will  contain  water 
at  a  high  pressure.  Can  any  of  your  (xirrespondetits  tell 
me  how  to  do  this  so  as  to  make  a  perfectly  tight  Jub  f — 
U. 

!«»t75  :-ComeU'  TaU».-To  "F.K.A.8."  When 
a  comet  haa  a  curved  tall,  does  it  alaays  turn  back  aa  if 
the  motion  of  the  nucleus  were  the  cause  of  the  curvature 
of  the  tail,  the  corrt-tiness  of  Mr.  rroctar's  theory  of 
e"1ar  repulsion  Is  ing  asstimeel  as  an  axiom  T  Also, 
would  not  the  nystlfiiie  force  excreiaed  vary  aa  the  inverse 
ajnare  of  the  distance  of  the  comet  from  the  Sun's 
tentrc  ■  And  one  more  queatinci  :  Do  you  be 
the  aj>peai»n™  of  the  giiat  camet,  which  IX 
observed,  sutthiently  aciirtinted  for  by  cureatur 
— ,Vv  K>oiatra's  ISos,  Bht-theld. 

[t>47»l  ]'  Fern,.  I  am  told  of  an  crer-living  frm. 
Acapulus,  from  Mexico  It  is  a  brown  colour,  and  when 
dry  about  the  »ixc  and  ehiipe  of  an  onion,  but  when 
plaeed  in  water  it  vpreada  out  to  about  71n.  in  diameter. 
Is  it  the  It  use  of  Jericho,  a  stunted  cabbage  kind  of  plant 
railed  Anostatka,  or  is  it  a  South  American  plant  of 
nmilar  habitat  I  cannot  find  any  such 
Fern  genera.— Ect-tiricn. 

«»rn  ;— American  Clock.— I  am  much  obUged  to 
"  llogresa  "  for  replying  to  my  qncry  I  Ituan}  of  convert- 
ing American  cha  kworksjo^ehlmcyiuaners  and^hours, 

Ume  and  changes,  and  I  wish  all  to  need  winding  bat 
o»c*  in  eight  days  or  a  week,  so  I  thought  to  use  the 
second  going  train  for  the  musical  part  just  aa  a  sUl  sing 
part.  I  also  thought  uf  niakinga  new  franirwurk  of  brass 
rod  about  lin.  by  Jin.,  and  to  fix  all  to  the  back  of  clock 
ease,  and  so  make  a  front  case  to  cover  of  a  Swiss  cottage 
design— Ohio. 

UMTS.]— Model  Boiler.— Will  any  knvl  r-ader 
assist  me  with  the  fi-Uuwmg  !— I  want  to  make  a  Kipper 
bailer  l*n.  long  and  lSin.  iu  diameter  with  a  Are  thr  .ugh 
the  centre,  so  constructed  that  it  will  have  a  good 
draught -Molo. 

14Ss79.J— Chamber  Organ.-  c;Ud  to  find  our  old 
friend  '*  Uranium"  still  willing  to  help.  From  his  u.d  Mr. 
Ill  ran  r's  n..iru.  tions  I  have  sureeeded  In  building  a 
■■all  organ,  as  follows :— 1  manual,  00  tu  O.  S6  notes ; 
pedals  to  man.,  C'C  to  O,  Mo  notes;  st.-ps— I,  Open 
biapaaaa  to  Tenor  C,  metal ;  *,  Stop  Diarsxaou  Baas,  C  V 


I'ussibly  there  is  a  mtthud  of  soaking  in  rold 
or  amp-suds,  and  subse«|Ui  nt  bringing  to  a  boil 


Oxygfen.-Cn  p.  m  No.  taw,  Dec.  lft. 
imei.  there  is  a  suggestion  for  making  oxygen  br  means 
of  bichromate  potash,  nitric  acid,  and  biuxidr  barium. 
I  have  tried  it,  following  dipctii.ns  closely,  but  with  the 
i  xc»ptioii  uf  a  few  buLbli*  tlie  first  seeond  or  so  failed. 
Now,  why  did  I  fail  f  Has  any  uthi rbrotlitr-ieadertried 
the'  dodge  !  If  ao.  will  he  kindly  give  us  the  benefit  of 
bis  experience  !-  8. 

[4Wra.]- If asaachuaetta  Waahing-. -  In  eon- 
versatlun  with  a  luundiy  man  1  wus  recently  informed  he 
adopted  an  ectmomieal  and  effective  tartbud  uf  washing 
clothes  practised  in  Massachusetts,  but  not  known  iu 
England,  ahich  consisted  in  lolling  tlietu  "with  the  dirt 
in  sonie  time,  after  whieh  the  slightest  hand  manipula- 
tion tuUiced  to  remore  till  superfluous  matter  and  left  them 
pure  and  beautifully  clean  In  England,  with  our  pro- 
cess, we  find  boiling  "  with  the  dirt  in  "  the  reverse  of 
judicious.  The  perron  in  fjuestion  would  not  further 
enlighten  nic,  tot  rtk-arded  his  knowledge  aa  a  trade 
secret.  I  do  not  ss-e.  however,  that  it  could  disadvantage 
him  if  the  klmwlrelec  »cie  mnimnn  to  those  interested, 
and  should  be  glnd  if  anyone  could  inform  me  whether 
there  is  such  a  |>roccse  known,  and.  if  so,  in  wbat  it  con' 
sists  !  " 
water  or 

My  provoker  told  ne  it  was  more  icon.imieai  than  any 
steam  lauudly  uperaltotia.  and  that  he  washed  in  that 
way  for  some  seventy  families. -  Sosl'-Bi  nliur. 

[4!s*N4.]- Legal  Qnestion,.  A  lady  by  mam.i^e 
aettlcmint  gives  Lei  husbaisda  life  interest  tn  certain  real 
and  personal  properly,  whiek  aflerwards  la  to  go  to  the 
next-of-kin  according  to  the  law  of  intestates  ;  but  from 
the  settlement  deed  it  is  not  very  clear  whether  the  next- 
of-kin  living  at  the  Uidv'a  death  or  at  the  husband's  death 
is  intended,  as  the  lady  dies  first,  and  If  it  Is  Intended  for 
her  acxt-ol-kin  living  at  her  death  to  have  a  claim  on  her 
property,  although  they  cannot  come  into  possession 
until  the  husband's  death  I  have  to  ask  if  su.  h  next- 
of-kin  would  not  have  the  power  to  will  their  inU'reat 
under  the  settlement  deed.    And  the  next  question  Is. 

,  of  the  next-erf-kin  living  at  the  lady's 
die  during  the  husband's  lifetime  without  making 
to  dispose  of  their  Interest  under  the  deed  of  set  tie- 
's hat  wuuld  become  uf  tbeu-  interest  in  the  real  and 
I  nroperty  1    Would  the  heir-at-law  of  the  dead 
take  the  real  estate,  or  wuuld  both  rial  and 
go  to  the  next-of-kin  of  the  dead  person, 
aa  provided  in  the  Mist  Instance  by  the  marriage  settle- 
ment accxirdwg  to  the  law  of  intestates  '    It  will  be  seen 
that  if  the  heir-at-law  could  claim  the  real  estate,  the 
next-of-kin  nun*ht  come  tit  very  badly,  although  the 
marriage  settlement  seems  to  provide  for  the  next-of-kin 
equally. — Covsissr  llXAitra. 

[tfiS&.'-Brueiah    Colour   of  Shadow,.-  In 

Ihsxl's  "  Mod.  rn  I'hn.Katti*  '  it  is  stati-d  that  in  a  dull 
light  colours  have  a  more  blue  tint  compared  with  those 
la  a  stronger  light :  also,  that  if  red  and  blue  of  the  same 
luminosity  are  darkened  simultaneously,  the  red  colour 
would  darken  ouiekest.  1  suppose  the  explanation  of 
this  is  that  a  dull  light  may  be  compered  to  a  alight  dis- 
turbance on  water,  whkh  would  make  smaller  waves  than 
a  large  diaturbance,  thr  smaller  waves,  iu  the  iwse  of 
light,  being  the  blue  waves  1  shall  be  obliged  if  anyone 
will  tell  me  whether  this  Is  correct — J.  K  B. 


calculation  ! 
—  BUItvBT. 

;*M91>  Stout.   Can  any  one  tell 
age  of  proof  spirit  there  la,  on  an  overage,  ia 
stout  aa  sold  in  lollies  T—  E.  O.  T, 


IW5 

corrcer. 
There  i 


i  >  Mining; 

>ndfOt  wot  k 
re  are  two  airway 
ngth,  rsxssing  Kb 
minute  respectively, 
there  is  only  a  total 
what  quantity  will  yo 
If  «0,OUCi  cubic  feet  uf 
14ft.  diameter,  and  ti 
diameter  of  up-rasl 


Queries.  —  (1)  Would  some 
me  out  the  following  questions  ' 
i,  one  S0O  and  the  other  SOU  )  ard» 
<s>  and  H/rQ  cvibic  feet  of  air  per 
If  you  reduce  the  pressure  so  tti.it 
;uantity  uf  H,<ior>  in  the  two  splits, 
u  have  passing  in  each  split !  it. 
air  were  entering  a  down-cast  shaft 
mperature  Of/1,  wbat  must  be  the 
shaft  to  pass  that  quantity-  ttv 


[i&tse '-Refit leg-  Olive  Oil  — To  "Jsrx  wAu. 
Tusijxs."- Having  seen  in  the  Mromxrc  some  time  ago 
how  to  refine  olive  oil  with  soda.]  have  tried  It.  but  filled. 

lot  of  olive 


uf  tail 


t  Would  you  please  say  bow  it  is  as  I  have  a  lot 
»  oil.  the  waste  from  necks  or  bearings,  which  lam 
.  of  mong  over  again  '  Fraaa. 


t-'i'-v."  -  Oatend  Babbits  —Will any  rradVrwbo Is 

aci.uaiuU-d  with  Umt  system  of  rearing  rabbits  in 
Belgium  fertile  London  and  either  marketegive  a  detailed 
account  T  In  these  times  of  agricultural  depression  and 
foreign  competition  in  grain  which  render  wheat  growing 
unremunerative  the  production  of  soimal  food  seema  to 
be  the  sheet-anchor  of  our  farmers.  Babbit,  are  ex- 
tremely proline .  and  the  rearing  of  them  for  market  in  a 
properly  organised  fashion  might  form  a  profitable  source 
of  income  t<>  many,  lioaxxa. 

MMEei     Blast  and  Exhaust  in  a  Flour-Mill. 

— 1  have  a  blast  going  COi  revolutions,  the  exhaust  HM 
revolutions  ;  the  roimki'y-iruck  is  11  by  Din.. and  conducts 
into  a  stive  room  lint  high  by  Mt  by  Can  ,  this  is  furnished 
with  tattle  partitions  the  whole  height ;  yet  I  And  my 
meal-spouts  ble>w,  and  a  considerable  quantity  of  flour  is 
ejected  at  the  outlet,  which  ta  sftuate-u  two  floors  above 
the  first  stive  room,  there  bein^  another  smaller  canvassed 
space  intervening.  Can  any  ot  ours  inform  me  where  the 
mistake  a>  T  I  ftel  sure  the  waste  would  go  greatly 
towards  paying  my  wages  —  CrtT. 

[Wm  '-Lead  Pencils.  -  Will  anyone  kindly  inform 
me  in  a  list  manlier  k  ail  pencils  are  rounded,  and  by 
what  kind  of  machine  !—  Us*  Men. 

,  i  .i  •  Speed  of  Shafting-.-  Would  aome  kind 
re  der  oblige  by  giving  the  itile  for  working  out  the 
following  and  similar  queries  T  What  sire  pulley  will  be 
n*(|uired  to  lun  a  machine  at  the  rate  of  700  f  Main  shaft- 
ing is  ¥2  and  runs  at  fx>.  Pulley  on  machine  is  MID  ,  and 
it  is  driven  from  a  counter-shaft,  la  the  distance  of  one 
shaft  trim  another  to  be  taken  Into  consideration  In  the 


velocity  being  the  ran*  in  each  case,  and  the  tern peratiu*- 
of  up-cast  shaft  being  1'X'  1  (3)  There  are  three  bore- 
holes, A,  B.  C.  at  the  extremities  of  an  cejuilaUtn! 
triangle,  each  side  aio  voids,  A  SO  yards  deep.  B  is  <>> 
deep,  and  C  is  70  yards  deep  :  supposing  the  surface  to  be 
level,  what  ia  the  direction  of  water  level  and  the  dera- 
tion of  full  dip,  and  amount  of  dip  1— Nox  Vamo. 

HUM. '-Legal  -T.  Ma.  Wnmiaarixin.— A. put II. 
in  court  for  debt  ,11.  agrees  to  pay  live  shillings  per  month 
through  court,  and  rsud  two  instalments.  B.  gets  married 
—has  A.  got  any  claim  on  htr  now  !-  if  so,  what  ptociet  - 
logs  must  A.  take  r— Cos rrssr  Kxxukx. 

[tow.; -Chemical.— Will  any  of  ours  kindly  help 
nse  out  of  the  foilow-ing  difficulty  1  I  had  a  pound  of 
iodide  of  sodium  spoiled  by  keeping,  end  wished  to 
n-crystallise  it.  In  order  to  make  the  bulk  largei,  1 
added  a  ounces  of  iodine,  and  a  quantity  of  carbonate  uf 
soda,  thinking  they  would  combine — which  tbey  did  nut 
The  lot  now  is  a  mixtnro  ot  free  iodine,  audie  iodide, 
and  carbonate.  How  run  I  leeorer  the  lot  ajs  iodide  of 
sodium,  or  other  useful  iodine  salt  ?— MxoriLxa. 

[««!«>.>-  Induction  Coll.— Would  "  Ernest,"  Vol. 
XXXV.,  No.  '.'Hi  letter  204.-I7;,  kindly  give  me  a  few 
hinta  aa  to  making  a  coil  the  same  aa  the  one  described  ' 
1  have  a  coil  which  I  constructed  some  years  ago,  con- 
taining about  ijlb.  of  No.  3d  silk-covered  copper  wire, 
wound  from  end  to  end  with  guttapereha-papeT  between 
each  layer  of  wire,  and  as  it  only  gives  lin.  spark  with 
five  Hansen  cells,  pint  sire,  although  well  insulated 
from  primary,  I  wish  tu  take  it  to  pieces  and  reconstruct 
It,  adding  another  pound  uf  wire  to  secondary.  The  eei  <• 
waa  of  No.  20  Hon  wire,  1|  in  diameter,  and  11  in  length, 
wound  with  No.  H.  cotton-curcred  wire  1 1  Had  1 
better  use  silk-covered  wire  for  ptliruuy.  or  will  the  uld 
do  I  t?i  Iio  you  make  a  paper  lube  fur  the  iron  core  to 
fit  In,  or  wind  en  it  without  anything  between  T  (3  Ilo 
the  nuUiogany  ends  fit  on  the  ends  of  the  Pin  ebonite* 
tube  ?  HI  Would  the  parsihn  wax-carsdles  melted 
serve  for  insulsting  purposes,  or  ia  there  asrs^eialkind— 
about  how  many  pounds  are  required  !  (5|  When  the 
bloltiug-tape-r  discs  are  fitted  on  the  ebonite  lute,  Imw 
are  they  kept  stin°  in  their  place,"!- desis  not  the  wire 
prras  thrm  ootwmrds  when  being  wound  on  T  16  )  lines  the 
wire  require  any  insulation  when  wound  In  the  sections 
beyond  passing  through  the  mcltid  | arsCin.  «ml  also 
when  one  sectiun  Is  fllliil.  which  way  docs  the  wire  ra*.. 
and  how  insulated  in  order  to  begtn  the  next !  17]  What 
are  the  number  and  sire  of  tinloil  sheets  used  in  coo- 
denser.  and  also  of  insulsting  papers,  to  give  beatenVts." 
is)  Huw  is  the  wire  best  wound  on  f-  Ross. 

[IWM.J-Tramway.-l  have  a  laige  quantity  of 
stone  to  got  down  from  a  hill  to  the  railway,  a  distance  uf 
500  v aids ,  and  am  desirous  of  duing  so  by  mi  ana  ol  a 
tramway  as  the  nwd  up  the  hill  is  very  strep,  and  st  vtrely 
tries  the  hoire  s  in  carta  or  wsargoiis  As  the  main  parish 
rvavd  is  directly  in  my  way,  although  1  have  pcrmisai.jo 
from  the  authorities  to  lay  a  tramway  across  it,  I  am 
prevented  using  an  mdlesa  rope  WUl  aome  ol  your 
numerous  comsiiondents  kindly  infcnrn  mo  whether  I 
can  tlx  any  kind  of  brake*  to  my  trams  which  will  be 
certsin  to  slop  them  on  an  incline  of  I  in  10  T  The  total 
weight  of  tram  and  load  could  be  from  JS  to  3u  cwt.  I 
sliouldalso  be  much  obliged  lorinfevrnuition  aa  to  where  I 
could  see  waggons  wurklig  on  an  incline  as  steep!— 
Ussi'snmx. 

[49*w:.  -  Focal  image  -  Diameter  of  In 

Telescopes —  Will  "KB  A  8."  oblige  me  by  cv|  Indu- 
ing this  more  fully  thon  he  does  on  p  315  !  1  can  work 
decimals  and  logarithms,  and  hare  tables  uf  natural  sines 
and  cosines,  lefcgths  of  circular  arcs;  also  tabl.s  of 
lugajilhiiiic  sines,  *c,  for  every  iligtee  and  minute  uf  ■ 

.,lladrBn^  caleuUted  to  a  radius  of  1P.CW.000  or  log.  \ 

=  10.0on.om ;  but  I  do  not  understand  teigonome  try, 
beyond  knowing  what  is  meant  by  the  words  sine,  cosine, 
tangent,  secant,  4c.  The  working  of  one  example  would 
be  sufficient.  J.  C.  L. 

;4»l«e1-  8krivanoff'a  Dry  Cell.- Would  any 
reader  who  haa  tried  Hknvanotf's  dry  battery, drscrlbtd 
on  p.  8*  of  this  volume,  kindly  answer  the  following 
questions  |  -  What  sire  are  ,the  tilatew  c.l  carbon  and  Unc' 
givu-g  an  E  Ml',  uf  l'ft  vnrt.  !  What  la  the  internal  re- 
sistance !  How  nlten  does  the  paste  require  rene  w  ing  ! 
Would  tbey  not  be  suitable  for  electric  lighting '-hi  v- 
vnurn. 

[«r>lM)  I-Latho.-I  have  a  loin,  centre  lathe,  wood 
bed,  oveihiwd. motion,  driven  by  engine,  with  ordinary 
sltde-rest.  How  esn  I  make  it  rsjlf-acSJug  !  Any  infcu- 
maUon  on  the  sub]« ,  t  wiU  greatly  oblige—  Aurnii. 

;«bo00.]-To  Mr.  Wetherfield.  I  should  be 
glad  if  you  will  infoini  ine  il  a  |sisun  leas  added 
considi-rvi Uy  to  the  or  if-ir.a I  flxtuiew,  gustltting.  sic.  in  a 
house  with  the  rent  in  the  usual  manner,  he  may  I, move 
tbem  when  be  leaves,  if  the  landlord  or  incoming  te  nant 
re  luses  to  buy  the  m  ;  would  he  be  allowed  to  take  up  the 
floor  where  required  to  remove  Use  pipes,  4c,  rrvinding 
he*  repaired  the  damage  !  Hues  the  same  apply  to  kitchsn 
ranges,  *e.  T—  Oss  nsoixxas. 

[««501.1—  Telephone  —  WUl  someeme  help  me  out 
of  the  following  dilfUulty  !  Having  tried  to  construct  s 
pair  of  telephones,  I  find  on  joining  up  the  cooueetmns  I 


il 


tli. 


My  mcarui 
.■    h.  nl-t". 


get  lut  Utile  i 

operandi  was  aa  f •  Hows.  I  procured  at  the 
two  :iin.  tooth-powder  boxcw  and  cut  away  the  middle  of 
the  lids  of  the  boxes  and  fitted  between  the  lid  and  the 
bgx  a  ferrotype  plate,  so  that  the  margin  of  the  lids  not 
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rat  ft  way  held  the  plate  in  it.  place.  I  flow!  »  popgun 
tube  Into  Um>  bottom  of  the  box  and  fitted  into  it  a  bar 
m aom ft  nl  -tut  4in.  by  fin.,  and  on  the  fn  1  of  thi*  magnet 
:<nwli  tbr  plate  I  put  a  cardboard  re«  I  wound  with 
about  half  an  nunreofXo  :*Iaiik-<*ivrrvd  wire,  and  ln»temd 
tlx  ends  of  the  coil  to  the  threads  ol  two  brass  wood 
screws  inside  the  box  nl  the  ssds ;  the  hrwds  of  thr 
s  i .  ■ .  outside  tbr  tiox  forming  thr  isvnrrsrtions  far  tlw 
line  wire*  I  kept  tbr  magnet  ^the  rounded-orf  end  ■§> 
lag  next  the  plate)  fairly  1i(rht  in  the  popgun  Uibe  by 
mt-juiH  of  two  pieces  of  wood  in  each  anil  a  brass  kttw.  I 
placed  thr  rnagnrl  quit*  clum-  tt  the  pl*ti\  hot  not  touch- 
ing it.  The  ferrotype  plalc  <u  alurlitlv  bruised,  and  did 
not  tit  the  box  too  tightly.  I  used  a  line  wire  mid  on 
purpose  for  the  job.  Tbt-re  was  mure  wire  on  one  r»  el 
than  on  the  other.  Why  have  I  tailed  t-bMUMM 
ELtcnicaL  Marrrxa. 

I ««»]- Electro- Magnet. -Will  Mr.  Tjincasfrr. 
or  antnc  mub  r  tell  n>c  how  the  apparatus  r*  arrongcvl 
that  Messrs  lNwrsandottirrnnna  use-  viz.,  the  frame  that 
the  name  is  on.  which  is  kept  »d-a.king  and  that  makes 
tbr  name  appear  to  move,  as  inside  each  letter  there  is 
rwfogtnfr  *  round  piece  of  bright  metal  1  was  b>ld  the 
msgnet  was  limged.  How  is  it  done  T-as  I  want  to  apply 
the  same  idea  to  suinethuitf  else  I— Vxxi  s. 


rfiaml-Bight  to  u«e  Party-Wall-A  row  of 
houses  built  14  years  ago  by  the  miw  builder,  and  then 
owner,  with  gardens  at  the  baek,  and  whleh  gardens  are 
divided  by  a  a  all  about  Ml,  high.  The  present  owner  of 
iov  house  >ay  A)  having  built  on  one  of  these  party 
walls,  has  bis  next-door  nctghl.iur  I  say  B. )  equal  right  to 
fix  the  brain  of  a  children's  swing  in  the  wall  which  A. 
built,  and  which  would  I*  higher  than  Ui*  top  of  the 
anginal  Ml.  wall  t  As  It  has  hud  lixial  without  permission 
the  beam  now  some  twelve  months  ago.  ran  A.  make  a 
claim  for  a  year's  rent  for  auuie  t  And  would  A.  be 
likely  to  suwvcd  in  rvvviivrmg  a  charge  of,  any.  a  few 
ahuiir.ga  for  the  year's  rent  in  Ike  county-court  I  Also, 
which  would  be  the  right  raTson  for  A.  to  sue,  the  tenant 
or  owner  of  It's,  house  '-- II.  i  . 

[4MOi.]-Electric  Switche».-WUI  some  reader 
describe,  with  sketch,  the  twitch's  Used  III  <..i,li.v:i..n 
with  the  taawycr-Mann.  Edison,  and  »wan  louii*.  Any 
bints  on  above  will  oblige—  DlxLOCTSlc. 

149006.1— Flax.  Could  anyone  kindly  inform  me  what 
ar»-  the  ■  j t* n -  .'ulcnts  of  the  uiiuui  or  iximinon 

Cox  t  Also  what  gas  it  emits  when  steeped  ;  and  what 
are  the  relative  strengths  of  silk .  hemp.  flax,  w.ajllrn,  and 
cotton,  taking  an  omul  sire  or  quantity  ol  fibre,  or  an 
equally  made  thread !— 8»  ir«  ra. 

;isooe.>  To  Mr.  Lancaster.— I  hate  a  good 
quarter-plate  earuexa  with  ILoss  lens,  and  I  want  to  know 
bow  to  put  It  in  w.nniiii  m  aith  a  liu  and  a  un.  achr,  in 
ordar  to  photo,  the  inoon.  and.  if  possible,  suospoU. 
saw  a  ■irtil',r  request  in  the  •KM."  some  time  ago,  and 
a  few  plain  dirvatuins  w..uld  grostly  oblige.  1  ili.niiil 
also  be  thankful  for  a  few  hints  as  to  thr  exposure  re 
rural  for  dilfrn-ut  celestial  objnrla  !  The  tiu.  isliuitor 
Las  a  good  driving  clock.-  (.'.  J.  It .  Veutnui. 

I  <r  :  Parrot.  <"»"  »m  Ml  "  "  "bill  lo  Hi 
with  a  parrot  that  has  suddenly,  without  sny  sypareu 
raw.  become  dro««y,  and  emits  any  food  I  hat  is  gum 
It  t  It  can  keep  nothing  do»T»  There  la  no  mmtiian  of 
sickness  In  the  porruUbiHika,  and  I  un  afraid  it  a  ill  starve 
if  not  cured  soon.  C.  J.  It.,  Veutnur. 

f«94tR]-Electrlo  Engine.— To  Rassi*  Kxsvxnv 
—1  have' seen  a  small  cha-tn.-  engine  in  lie  -  K.  M,' 
which  yoo  gave  on  May  I»t,  l*l.  I  sliould  Ire 
oliliged  it  you  would  give  ttv  full  details,  as  1  wan 
to  work  a  scwing-niachfne  !— Cols. 

ir.e      Grinding  Hard  nrd  Tough  Soedt 

Be'uig  ib^lrous  f.t  grinding  down  to  a  ttoe  mini,  a  sen. 
about  the  sue  of  a  horse-bean)  of  a  hard  ami  homy 
nature,  I  should  be  glad  if  any  of  "  our*  "  nan  irn 
ififolmation  as  lo  what  class  of  grinding  machinery  would 
be  most  likely  lo  answer  the  purpow  Italy  a  small 
quantity  would  require  operating  upoai  at  first,  so  tliat 
LanJ-poacr  mill  would  be  much  prclemsl.  —  K 


f4O0>IS. j — Catching   Moleg.-Will   anyone  kindly 
term  me  of  the  cheapest,  eafrst.  and  the  beat  and  surest 
way  of  destroying  moles  without  traps  F  As  I  am 

cousirting  Uie  skin*,  1  do  not  wish  bj  lose  thetn  :  and  I 
aliould  like  to  be  able  to  Bud  tliem  withotit  difficulty.  I 
do  not  want  to  hare  anything  to  do  with  poison  :  but  if 
they  cannot  be  iwught  without  being  poisoned ,  the  aafust 
iiistructtvus  will  do.—  HoLg-CaTCiina. 

I'Vitt; ;  Galvranometor*.  Coilg -To  "aioxA." 
Would  M  riigma  "  kindly  tell  me  whether  in  winding  a 
gvlvsnometer.lt  la  better  to  Iwvr  the  wire  arranged  "> 
that  it  w.vrrs  llie  neeelle  1  when  deflected  I  I  I  mean  what 
width  should  I  wind  thr  wire  in  proportion  to  the  sise  of 
the  needle  f  Also  whether  there  is  any  rule  or  formula 
for  rali:ulaUng  the  quantity  or  nrr  of  secondary  wire  in 
euila  t  Up  to  a  certain  exteut,  I  imagine  the  tension  of 
the  current  increases  with  the  quantity  of  wire  ;  but 
whrn  this  limit  t«  i,-i  Lei  I  should  tl;ink  it  would 
d'cn-Hsr.  Ilnw  can  I  find  out  what  bsttv-ry  power  any 
given  coil  wul  stand  !— Os. 

«9m;  ;  —  Coal  Analysis.  —  Will  any  of  your 
numerous  readers  kindly  supply  me  with  on  analyst*  or 
nifortn  roe  where  it  can  he  obtainedl  of  the  sim  of  nutt 
known  as  the  "  main  roil  "  of  Moirn  the  nrineipal  bed  of 
the  Ldreatrrahire  coal  field  '.  Ami  also  inform  me 
whether  it  contains  anything  favourable  lo  generating 
i|HiDtanrous  crinibiistinn.  so  common  to  many,  especially 
to  thick  scams  '.  —  Y>'.  b.  lius.i.ti . 


.  H,  ». 


Tn  !tlr.  Wetherfleld. -Kigbt  days  ago 
I  bought  a  pony  for  iSO ;  I  had  it  on  trial  Inns?  duvs.aiid 
at  the  rod  ol  that  time  deiided  to  huy  it.  Since  then  it 
has  turned  out  that  the  person  who  had  advertised  it  for 
sale  bail  had  it  an  trial  himself  from  some  orw  else,  and 
altering  receiving  my  money  has  omitted  lo  pay  for  it 
Now  the  original  oaner.  are  threatening  to  make  me  give 
np  the  pony.  1  <«n  prove  payment  by  the  cancelled 
ebeque  through  mv  bankers,  and  bya  veterinary  surgeon, 
who  was  present  when  I  paid  the  cheque.  Can  1  be  mail 
to  give  It  up !  Thr  person  I  bought  it  from  has  disappeareiL 
—  ilrvav  rasrsB. 

[s85ll.l  Mixture  of  Glycerine  and  Per- 
manganate of  Potaeh.  W^uld  some  one  kindly 
cipUin  the  ebemieal  action  that  takes  place  whi-n 
glvrerine  is  mixid  «ilh  •'  wdulion  of  permanganate  ■ 
pota>h  "  I  I  had  occasion  to  mix  some,  and  dinTtly 
Lad  mixnl  it  1  corked  it  up.  and  the  consequence  waa 
that  the  buttle  burst  in  my  hand.—  IVutv. 


CHESS. 


Air  C.TmTOimicnlians  for  this  department 

addressed  to  the  times  Editor,  at  the 
S, n  ..hi  JliutllaaK',  31,  Tanstis-k-stxeet, 

W.C. 


[«Solt  ]-SuKar-CoaUn*;  PilU.-f  ouM  any  mv 
give  me  a  gissf  (onn  for  vuriil-luug  and  eating  lulls 
•ugar-coiting,  f   I  find  a  diftiaailty  m  getting  tliem  to 

I.siV    sLlte.   Hid   solivlimrs  when  1  h-»ve  lini.hed  th-  III 

they  rmek.  and  thus  spoil  thr  look  of  thepllla.  If  any 
one  could  hilpme  out  of  the  dilurulty  be  uould  grenUy 

oblige — Ci'SLV, 

W813.'  Tranafer  Inks).-  Can  any  of  your  readers 
give  me  reciis-  tor  making  transfer  Ink  or  paint  in  various 
i-  lours;  such  as  that  used  bv  manufacturers  of  the  I  si  per 
patterns  fur  ladles'  crewel-work,  the  patterns  of  which 
i«n  be  transferred  to  any  cloth  by  pressing  with  a  warm 
iron  1 — A  Bsitisii  Woaaaav. 

[4HM4  1-  Comets,  eke. -Will  any  correspondent 
,,'li.v  me  with  the  following  rartaculars  t  111  Ihe 
yenod  of  the  following  comets,  and  the  date  of  their  ne  xt 
return  (month  and  year  i  llalley's,  Mec-hain's.  D'Arrcst  s, 
i aye's.  Wmneckc's,  lie  Vico's.  Ilst'la's,  Hrorsen's,  and 
tncke's  !  !S|  The  perihelion  ond  aphelion  distances  ol 
Mer bain's,  I )' Arrest'",  and  Winnecke's  eomeU !  (31 
The  periods  of  the  as. nobis  stars,  y  Virginu,  a 
t'saricsieiir.  rt  Lyne  T  {«)  The  nanu «  i  '.:.•  1  .!•.«  uf 
Mars  f-a.  P.Coasian. 


USEFUL  AND  SCIENTIFIC  NOTES 

 *S*  

Saccharifying;  Power  of  the  Saliva.--  Mr.  A. 

llscliamp.  in  on  article  eoiilril.ute-i  to  the  first 
httrnberof  llrnwn-S<  quard's  A ithwtidt  l'hy*wlo<lv 
for  tlie  prtwnt  year,  after  commenting  u|»m  the 
circumstance,  at  one  timo  cuiixnir.rviel  renuurk- 
ble,  that  whilst  tbe  saliva  of  man  possesses  the 
tsiwer  of  ccitivertiiii;  starcli  into  sugar,  no  such 
power  is  exurtevl  by  tho  saliva  of  Iho  Imrse, 
d'HK,  or  ox,  undertakes  to  show  —  first,  that 
human  buccal  saliTa  is  unt  inejcbteil  for  its 
ilUvtatio  poivrr  lo  any  allerntinn  cflectod  by  tlie 
air  on  the  various  immediate  organic  principles  which 
.if  -!  .-n  t.  il  by  tl.'  l'I  ueli  .Hid  <!.«•  h.irixitl  into  llie 
buccal  cavity  ;  servniilly,  tliat  tho  priwer  Of  con- 
verting starch  into  sugar  belongs  to  a  peculiar  and 
sraMtisJ  zymase  which  is  contained  in  the  saliva,  and 
that  this  zymase  is  the  outcome  of  the  action 
of  the  inirrozynint  protstr  to  the  salivary  glands, 
nf  the  microzymes  of  the  anatomical  elements 
which  line  the  buccal  ruvity  ami  the  tongue, 
and  of  the  mirrozyme*  anil  infusory  animal- 
cules that  accumulate  in  the  inb-rsticcti  of  the 
teeth.  Lastly,  that  the  parutuleau  saliva  of  the 
horse  and  tliat  of  the  clog  do  not  saccluirify  boiled 
starch  naturally,  but  that  tin  y  ocquiru  this  power 
when  tin  y  arc  placeil  m  riuiuutt  with  the  buccal 

..rgrmifti.-  •  1  ri  in.    lti  It  ur—  tt  IhM  Bpnt- 

sgssBts  he  found  the  buccal  inf usory  animalcules  to 
ii  iv  an  extraordinary  iiwcr  of  couvcrting  starch 
into  sugar,  «'ue. thousandth  part  of  a  gramme  of 
tlit  matter  adherent  to  the  free  border  of  the  gums 
ol  a  hi  tilth v  man,  after  ls'inj  frequently  washes! 
with  a  weak  solution  of  crraaote,  acting  powerfully 
on  starch  paste.  This  material  was  fonnrvl  of  tlw 
debris  of  epithelial  cell*,  of  numerous  molecular 
granules,  and  of  many  moving  or  sLatiniuiry  short 
or  louij  bacteria  (probably  segments  of  I>-ptothrix 
bucralis),  and  no  doubt  some  ntmaius  of  fooo.  The 
buccal  organisms  or  granules  aru  tlie  bodies  he 
endeavouis  to  show  are  the  really  active  bodies,  for 
ho  has  accomplished  the  removal  of  the  other 
elmiruta.  and  found  the  saliva  of  man  still  to  retain 
its  powers,  and  bo  supplies  evidence  to  show  that 
they  are  Dot  identical  with  the  bodies  which  develop 
in  the  saliva  either  of  man  or  of  the  animals  named 
after  removal  from  the  body  and  nitration. 

Heating  Apparatus  for  the  Microscope— 

Thuulet  describes  in  tho  PkIUHh  oV  la  .Wicf/ 
M»irrai«i>r  <lr  t'ruiif  a  new  methisl  of  heating 
objects  upon  the  stage  of  the  tuicroeco|<t.  Uehascon 
structed  a  small  "  sb>ve,"  or  chamber,  to  n»t  u|«"m 
the  stage,  and  to  contain  the  objoe-t  and  the  ther 
mnmeter.    It  consists  of  a  glass  tube  fitting  into  i 
eopjier  cylinder  which  reets  upon  a  disc  of  copper, 
furnished  with  lateral  prolongations,  which  can  be 
heated  by  a  gas  jet.    The  whole  is  insulates!  by 
resting  upon  a  disc  of  enrk.    The  temperature,  nf 
the  chamber  can  tie  raised  by  heating  the  prolnnga 
tioris  of  cop|mrand  lnwcrid  by  introducing  a  cur 
rent  of  fresh  air  through  a  small  tulsj  tixi-d  in  the 
side.    Very  exact  rniwun  mcnls  can  Isi  taken  with 
this  simple  apparatus,  so  well  adapted  for  deter 
milling  tho  temperature  of  tho  disappearance  of 
bubbles  in  liq'uit  inclusions,  fur  studying  the  forma- 
tion of  crystals  at  various  tem|ieraturcs,  or  for  other 
micro-chemical  investigations. 

Foe  cutting  narrow  slots  in  a  hardened  steel 
plate  a  disc  made  uf  Miinlx  metal,  revolving  at 
about  the  speed  that  would  be  used  for  turning 
wrought  iron  of  the  size  of  tho  disc,  and  using  fine 
quartz  sand  and  wats-r,  has  been  found  to  work 
better  than  discs  of  other  material. 

TrtK  Kmpsror  of  Germany  has  ennobled  Professor 
Helmholtz. 

TiIFRJt  arc  in  the  ruitexl  States  about  twenty- 
eight  cstablisnmcnta  devoted  to  tho  manufacture  of 
matches. 


moi!I.EM  DOCCXXI    By  W.  Msan.  Brigbum. 

Wad. 
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While  to  play  and  mate  in  three  moves. 


luu  It  3 
M ...  . 


oVai-riux  to  81". 

fttset 
I,  Anything 


BoLurios  TO  SIB. 

Il'itte.  cUsei. 
U-Vl  It  U.  I   K  avrres. 

U-K  «  .-r  (J  I  4.  J.  K  moves. 

accordingly 
U  mal>  *. 
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TV-Kt  «. 
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lUsei 
1.  Anything. 


801. i  rios  to  8J0. 

■ask, 
I.  Anything 


fi  takes  b 


;  ;  toBUby 


NOTICES  TO  (XmnESPONDEHTB. 

iscr.-T  Rolutiima  hi  SI9.  H30.  by  A.  P.  Seott-  Braasaiatke. 
A  Brims,  IMnald  Msckay.  John  Ilriglit.  J.  B.  of  Bnx- 
f  ud  ;  to  817  by  W.  T.  Bayne.  Sehmacke,  T.  QasSSsU. 
Irirkr  8om.  A  Briggs;  to  818  by  P.  C.  Parrot,  A. 
l'.n-ga;  to  xi»  by  liouglas  Folwrll  (that  to  (HO  is  in- 
correct, as  there  is  no  mate  If  1 
Hnaan. 

We  base  pbsisure  in  drawing  attention  to  a  — 
of  7i  problems  by  the  well-known  eomposer  Mr.  T. 

ThurO>y  to  be  published   in  r'ebruary.  Tbs 
I-  I  .ii  in  iwn    (ndcrsoiaybi  ami '..,  Ue  author, 
hurvt,  (.nrist  Church,  Bants. 
The  following  ia  the  final  award  in 

i,-  i.  rfss  Tso  Move  Tourney. 


...  M| 
First  pnse.  T.  P.  Ism 
and.  A   V.  Maekenxie,  Jamaica ;  3rd,  W.  Psaassx,  Dan- 


I'h.  \  K  Mackenzie  ;  Mb.  J.  .l.-vpersen.  I 
F.  Mockensie  .  Jth,  Lieutenant  Noaeh.  « 


mark: 
i«li  A.  -. 

«ih  J   <•   Nix.  J.nne-v-.   There  were  «  romps- 1 

We  hope  to  bo  able  to  give  some  of 

shortly. 

Trie  great  fire  st  Kingston  has  totally  destroyed  th- 
oth  >-  of  the  Jamaica  Fim  ly  Jrmnal.  Mr.  Jtseknur 
iv  one  of  tlw  pnndiaU  sufleTcrs,  as  type,  chess  books,  and 
pr  iblenis  have  V*ii  all  bumt.  A  aubaenptiesi  is  Issrag 
g.it  up  in  Englnnd  tn  aid  of  the  emidoyes.  sag  sis  now 
i>ut  ol  work.   Those  who  wish  to  help  should  wrrta_tO> she 


("hew  F^lltor,  of  the  J/ai<«*  Kt)>itm, 
M.it:  •  k  Ilath. 


D  I'-lalr 


Brown  Tint  for  Iron  and  Stesl.— dissolve. 

in  four  parts  of  water,  two  parts  ol  crystal hswei 

chloi  idc  of  iron,  two  parts  of  chloride  of  antimony, 
run!  one  part  of  gallic  acid,  and  apply  the  solofior 
wi'b  a  stsange  or  cloth  to  the  nrticle.  and  dry  it  in 


the  nr.  '  ltets.it  this  any  number  nf  times,  oecaar 
ing  to  tho  depth  of  colour  which  tt  H  deairssj 
pro  luce.    Wash  with  water  and  ilry,  and  ft 
rub  !'ne  articles  over  with  boiled  liuaeed  ou. 
nieUl  thus  receive*  a  brown  tint,  and  rssiats  t. 
ture.   The  chlorido  of  antimony  should  be  as  I 
acid  as  possiblo. 


Every  Workman  connected  with  the  Bnildiar 

TlssssTiaislnnsa  '•ituali -.nik-iil.t  la  -  TatmaVllJ. 

tso  s«>s,-  r»»i^_7^L"i,ia^.C?'c.  J|" 


"~  Bwaiiaaea   every  .  - 

•■tiih  Hi'iuiiso  rit:ws'Tti  u>»  rnssieai  '""""±rjr^ 

»al,i,i  » rein  lees,  ass  Sullilsei.  s«S  has  las  Urgsat  cawaflgss* 
olant  l-irfe^.issl  J.iwma;i»la»»aa*ai«ss.  willtJWWO 
F>„rj  Worasssa  aOsalS  Isswt  as  ^Vag  ••  THB  ""15*2 
M.ri'  -rvrrywerkat  Ml  Clsb  o»  tWSe.  Hasss.  rlsirUISSsI 

-l.ua.  si  TraHssa'  to  le  -  -     •        <■  '  "  '' 

ks4  II.  U  alM  .peetaUr  lavttei  «•  "f"  «*•"'  '?''"„ 
aaualeatlSB  If  h.  .asu  is  kaow  saytaliw  .Inml  SI.  less.  .  ► 
wnu  is  las  lUtitm  it  h.  oaa  say  .agreaUoas  Is  asaa».aa4to 

•SverUse  la  IS'  i-isi  »»en  a»  waaU  wort    • 

Til.  ehsnr.  *■»  iSTsrUsemsBls  tar  rsaaau ass JJ  "»»  "a""»- 
«  Twaslr  Woeoa,  aoS  ali|»wi«  for  .verj  alshl  »■<*«" 

y  Google 


L/iyiii*-t 


Feb.  9,  1883. 


ENOLISn  JreCTTANIO  AND  WORLD  OF  SCIENCE :  No.  9.33. 


535 


ANSWERS  TO  CORRESPONDENTS. 


All  mrnmrnxicatumt  tkeuM  it  o4dm*r4  to  tkt  EorrOS 
B»OUtl  atxcnAxic,  SI,  Tan*Ccl*+tnt), 


I.  Write  on  on*  side  of  the  paper  only.  Ml  pat  draw, 
lifi  fur  uliiitrationB  on  separate  iNieces  of  paper.  S.  Put 
tilt*  to  queries,  and  when  uv«nu|t  queries  put  th* 
numbers  as  well  u  the  titles  o(  the  queries  tn  which  the 
replies  refer.  3,  No  charge  is  made  for  inserting  letter*, 
queries,  or  replies.  4.  Letters  or  queries  asking  for  ad- 
dresses of  lruiuufaettirer*  or  correspotidenta,  or  wher* 
t.xibi  or  other  articles  an  be  purchased,  or  replies  guiiig 
audi  information,  cannot  be  inserted  ps«*pt  as  advertise- 
ments, &,  No  question  Asking  for  educational  oraricntiilc 
information  Is  answered  through  the  post.  o.  Letters  ant 
to  corrcepoodi-ot*,  under  cover  to  the  Editor,  are  not  for- 
warded, and  the  names  of 


•.*  Attention  Is 


i  art  not  given 
to  hint  No.  4.  The 


space  devoted  to  letters,  queries,  and  replies  Is 
tiie  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
ti.au  such  as  are  indicated  above,  which  arc  only  of  Indi- 
vidual lateisst,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  "  Sixpenny  CssaJa 
Column '  *  offers  a  cheap  means  of  obtaining  such  inf  orma- 
tioo.  and  w«  trust  our  readers  will  avail  thernarlvii*  of  it. 


Tba 


b«  following  are  the  initial.,  Ac  .  of  1 
to  Wednesday  evsuing.  Feb.  and 


2? 


Rxv.  T  Cn  i.rninosAs  -W.  A.  Smith.— Cross  ley  Bros  — 
H  Coruiick  — J.  A.  Cheshire.— J.  T.  Chanuan  —  8wift 
and  Hon.— Her.  y.  dc  Havre*.—  Dr.  Holmes. —Con- 
troller ol  Stores  Office.— J.  Bridges.— J.  E.  Oor*.-  J.  P. 
-  Chime. -W.  IJ.-Cato.-Kock  Salt. -J.  H.-T.  K. 
Atlm«ou.-P.cfn«elory.— C.  H.  1>.-J.  D.— H.  0  — Thos. 
Clarke.— Nonplussed.— H.  A.  Waaseil.— Auld  Keekie. 
-Pattern  Maker.  X.  Y  Z  .T  II.  roole.-O.  l>.  O  - 
H  I-  Crate  -  J  8.  Fisher— W  J.  II  K.-T.  West.- 
8.  X  II.  (reininlll  -First  Ciller.-  Urderie  Vital.- 
I*ati iptigh  ter . — A  Fellow  of  the  ISoyal  Astrouoiwcal 
Society. — Fellow  Workman. 

On  I*  a  Fix.  (We  really  do  not  are  how  any  patent 
cjuM  be  bad  for  the  mere  position  of  the  wheels,  ) — 
Poour..  (You  ought  Ibid  the  information  you  want  lu 
back  volumes ;  but  aa  we  do  not  know  what  you  mean 
by  •*  renovating*/'  we  cannot  suy.  The  bright  appear- 
ance Is  usually  obtained  with  rouge  and  a  brush  ,  but 
possibly  some  articles  may  re,juu-v  dippinjr.) — Ol*. 
KosvrTs.  (You  can  do  nothing-  more  than  warm  It  by 
holding-  it  in  f  root  of  the  ore  not  close.)  — QmsrTAToa. 
(We  must  refer  you  to  recent  replies  and  the  indices, ,  - 
K.  M  I  What  is  Ui«  cause  uf  the  large  toe-joint  I  No 
useful  remedy  without  knowing  that ;  hut  you  will  find 
information  on  pp-  «J.  tl»,  4M,  Vol.  XJOClY.)-lx- 
vnssa.  (If  you  cannot  say  more  definitely  what  it  i» 
i  to  do.  we  can  only  recommend  you  to  look  at 
i.;— H.  M.  H.  E.  (Tlie  tar  and  the  atiimemia 
re  p.  Mill,  last  volume.    Wuirth  collecting, 

1)11^     '  sal  11***    kl ClisTVI  t*  s4      I  'Ik  Hsf* 

would  have  to  be 


arried.  Prohaldy  II  would 
1  them  on  the  spot.'— Pat.  (Yes  ; 
aa  you  wish  1  We  do  not  see  bow 
can  h.-lp  you  with  the  bare  dusenption  you 
give.}— rkovAsi.i  Kt  (Seeing  that  his  pupils  are  sworn 
to  secrecy,  ,1  lull  account  has  not  been  published.  We 
do  not  know  where  be  is  uow.  You  will  llnd  a  greut 
deal  about  systematic  memory  in  Vol.  XX VII  ,  pj>. 
IT1,  Til,  3Sn.  3J4,  4114.  4.H.  bjn.  6».;-I,is»«ts.  (A 
csuididAle  for  the  fellowship  of  the  Unuean  Horiety 
must  be  proposed  by  three  fellows  at  least,  who  must, 
from  personal  knowledge,  certify  as  to  his  qualiiioa- 
tsons.  The  coudcU  <leet.  Full  particulars  on  p.  4*7, 
Vol  XII.)— A.  C.  Asiitom.  iTbe  Ortat  Northern; 
nbout  1,.»"  ;  rf;,  Ilii  — A  No*  tea  :>  ELsjc-raKiTv. 
(First  question  answered  in  1'rof.  Thampaon's  lecture, 
p.  3a».  i.  Yea,  if  properly  arranged  |  Osa  who 
WAia*  to  Ksow.  (We  gave  a  brief  description  a  short 
time  hco.  and  in  some  of  the  elec  trical  papers  you  will 
find  iliustratiocu-J — hsn  Tiiboat.  liletter  consult  a 
inedKalman, ;  A.  B.C.  (More.becauseatononly gives 
about  lO.OUo  cubic  feet  of  go*,  and  leavea  more  than  half 
a  ton  of  cuke,  which  would  be  consumed  in  the  engine 
furnace.  'J.  No,  the  alum  will  crystallise  out  on  cool- 
ing. 3.  As  a  rule,  it  ia  d.x*omposcd.  4.  Rub  a  little  nn 
tliehaiida.  rVw  pp.  4»,  71,  Vol,  XXXI.,  and  forth* 
spectrum  p.  M,  Vol.  XXXI1L}— Yofso  Photo.  (The 
tent  u  instead  of  a  <Urk  nnm.  It  docs  not  replace  the 
studio,  See  the  indices  of  hack  volumes  for  many  de- 
atriptions,  and  p,  877,  tins  volume.! -Dsncsi.  (The 
reply  would  be  idniplr  an  advertisement.  You  will 
find  plenty  *  scrib-d  tn  luck  volumus.  Be*  pp.  4ftH, 
Ml.  Vol.  XXXIV,:  A  hra».ai»««.  (Was  it  vul- 
oaniwd  !  Mineral  naphtha  will  dissolve  pure  rubber, 
but  It  should  he  cut  line  and  kept  in  a  warm  place.  «. 
On  t>.  OH,  Vol.  XXV..  the  formula  is  given  as  estroct 
of  li.iaoricc.  lib  ;  sugar.  Ulb.  ;  cubebs,  tm.  .  gum- 
arsl.K-.  tor, ;  utrset  of  comum,  loi.j-W.  Moaijso. 
(Uiicfly,  line*  are  cut  with  a  gnier  and  ailver  wire 
itirc.d  in.  As  the  line  U  undercut,  the  silver  is  held  In. 
An  inferior  process  is  to  etch  the  steel  anil  All  the  lines 
withgotdornlier  by  electrolysis.)  M  O  W.  (Music- 
etand,  p.  »I3,  Vol.  XXXIU.  ;  p.  104.  Vol.  XXVlI.  I 
CUea|ier  to  buy  than  to  make  ;  but  a  recipe  will  be  found 
On  p.  47l>.  Vol.  XXVI.;    Is<jirisiToft.    \ftee  p.  4**),  No. 

awl  the  indices  of  recent  volumes ;  also  p,  467,  last 
volume  )— Bosrar  J.  Ilwtros,  I  If  the  oureUou  refers 
to  watches,  see  p.  1H4,  No.  7412.  Cannot  De  done  with- 
out heat )  — W<KmTuBvr.s..  (Similar  questions  inserted. 
Watch  for  the  replies,;  -J  M  O  I  Yes,  we  behove  so.) 
— IVisam.  Wshtit^.  (Any  wilt ;  tli'-refore  tlie  eliesiwst 
for  experimental  pur|Kjecs.  Chloride  or  sulphate.  2.  Full 
directKsos  for  making  Kpcctrtsicope  in  \  ol.  XX.,  pp. 
l'.»>.  tlS,  .W,  4ftt<.  fWkl-l  — IIvoitosTATli  s.  (rleveral 
tn  hack  volumes,  l>ut  none  to  work  by  clock-train.  How 
d  j  you  imagine  that  could  be  done  Q — J.  K.  INo  such 
btiok  in  cxisU-nce.  eV«  the  papers  niesr  appearing  in 
these  pages,  and  no-nt  back  Bumbcrs.)  -Jolaxthk. 
(8.1  far  as  we  have  heard,  no  word  has  yet  been  coined 
for  the  purpo*.;-<J.  N    W.    (Tlie  City  of  ' 

rp*-4T    IS    l^pstrHJliw    1  \    s^aalX*v  Ifl    LflElsTtTaaaC    lcXi^j  ssUp  &J 


quarters  of  a  mile  id  breadth,  and  has  an  area  of  887 
oal  shaft  id  the  United 
Colliery,  Lancashire, 


acres  ,-J.  B.  8,  (The  deepcstooal  shaft  in  the  United 
Kingdom  Is  the  Ashtoo  Morn 


main  scam,  which  on  March  S,  1861,  was  cut  at  a  depth 
of  i,s«ft,;-0,  H.  (The  son  would,  of  course,  have  to 
I«y  >Jie  cost*  If  ho  enileavoured  to  upset  the  will  and 


Uy  would  fail  if  the  lasts  are  as 
you  say.  I— F.  W.  P.  (The  money  would  be  divided 
equally  between  the  children  of  both  wives  Jons 
Ken.  rn ,  ;  We  do  nut  we  tlist  they  can  conipel  you  to 
go  from  the  bargain. )— K.  B.  Wmit«.  (The  Hall 
Type-writer "  la  patented  In  England.  We  do  not 
know  the  number  of  the  specification.  The  Journal 
mentioned  has  just  abandoned  the  practice  you  recom- 
mend—we  suspect  for  the  very  good  reasons  which  in- 
duced us  never  to  adopt  It. J— A.  T.  B.  (Pitman's 
system.  The  instruction  t„x>ks  can  be  obtained  through 
any  bookseller. i  -Jsar.s  W.  Move,.  (In  that,  aa  in  all 
other  thtDge,  the  will  of  the  majority  must  prevail,  and 
as,  Judgtnir  from  the  eorrvspradence  which  reaches  us, 
the  great  majority  are  interested  In  astronomical  sub- 
jects, wc  expect  astronomy  must  continue  to  occupy  thu 
large  share  of  our  space  it  does  at  present. }  Tnos. 
Kiioi>Bft.  (If  he  does  not  seo.1  you  the  go.sU,  site  him 
in  the  county  court  far  the  money  sent  to  him.]— Col- 
uiDiAX,  (If  you  will  rmbixly  yiur  reepiiwt  in  a  brief 
query,  it  shall  appear.  The  query  you  refer  to  was  soj 
a  titetdogtoat  one.  —  X.  H.  [dimply  the  results  of  a  vio- 
lent cold,  which,  aa  your  doctor  tells  you,  will  probably 
dwappcar  with  the  advent  of  milder  weather.)—  Al.sasT 
Loom  (Consul',  a  medical  man  personally  at  once.  It 
may  be  a  symptom  of  serious  lung  disease.)-  X.  Y.  f.. 
(You  are  not  obliged  to  pay  your  servant's  travelling 
sea  home  under  any  rirtiiimitanncs,  unless  you 
to  do  so  at  the  ton*  of  the  engagement,  the 
•  on  Motive  Power  for  Amateurs"  appeared 
in  Nob.  7W.  7W.  SO,  fed?.  81J,  »l«,  819,  t*l»,  b*i,  S53, 
838,  843,  MU,  883,  871,  and  («!.  J— A.  Uoluas.  (If  you 
sent  your  question  to  Mr.  Daviea  direct,  he  would  be  aba* 
to  answer  you  fully.  He  gave  the  sues  recently.)— 
U*tc»ows  AsraosoMaa.  [See  pp,  41*1.  last  week,  and 
the  indices.  2.  Yea,  there  Is  some  reason  to  suspect  it, 
but  nothing  definite  — Twist  Dait.t..  (See  p.  £13,  last 
volume,  and  the  indices.  You  will  find  an  many  that 
you  will  experience  a  dimculty  id  deciding  which  is  the 
best.) — Walsai..  (it  depends  on  what  plant  you  have. 
You  require  a  pot  to  hold  the  melted  sine,  which  la 
covered  with  grease  or  snd-oriimoniac.  and  a  pickle- 
pot  containing  solution  ol  sulphuric  s.nd  in  which  to 
clean  the  articles.  They  are  scrubbed  with  land,  and 
washed,  dried,  and  immersed. } — Ovit  Pi-xxLau.  (No, 
when  ru:h  appears  to  be  the  ca«e,  it  is  usually  an  opti- 
cal illusion,  though  of  courv-  it  may  happen  to  occur 
last  at  the  time.)—  H.  C  IBudllme  iU  made  from  the 
inner  hark  of  the  holly,  boiled  until  soft,  and  then 
placed  underground  to  ferment.  It  is  then  washed  with 
water  and  kneaded,  and  Anally  placed  in  an  earthen 
Teasel  and  covered  with  a  little  water.  It  is  alvi  mads 
from  elder  shoots,  mlstlet,»-t»  rrieti.  are  — Too*.  Kki>- 
roso.  (Seep,  ail.  Vol.  XXXI.,  and  the  indicea.) — 
J.  H.  A.  .See  list  of  Back  Numbers,  published  last 
wsek,  and  the  indices  On  p,  *»t,  this  volume,  there 
is  just  what  you  want.)— W.  U.  C.  (Olue  will  do.  A 
little  bichromate  of  potash  is  added  to  render  it  insolu- 
ble. The  mould  must  be  well  oiled,  and,  if  porous, 
tilled  up  with  grease  >-B.  B  ,  Binuiagham,  (Perhaps 
by  a  ruodltlcaUou  of  the  process  described  on  p.  446.) 
— E.  F.  B.  (There  is  no  further  information  at  pre- 
sent There  is  no  doubt  about  the  tracks.  The  quee- 
tlom  is.  By  what  animal  were  they  made  I  Dr.  Hark- 
noes,  of  ban  Francisco,  has  written  a  paper  on  th* 
-F.  M.  I  Presumably  you  mean,  till  up  Die 
k'ou  can  try  filling  up  with  rubber  paste  )— 
(>»»  A»o  At.!..  (By  inachUie.  llag-making  machine 
no  use  for  th*  purpose. )— J.  Jonxs.  (What  do  you 
mean  by  black  Iron  !  You  must  have  a  clean  surface  to 
tin  iron.)— J.  V..  Cwm  Avon.  (Have  you  read  the  de- 
scription on  p.  4'2t!  *  Is  your  spark  thick  or  thin !  Dooa 
your  Diachinfl  work  in  all  conditions  of  the  atmo- 
sphere f, — Etuoxo.  (You  will  find  the  information  in 
back  numbers ;  but  if  you  want  a  book,  probably 
Messrs.  Piper  and  tar-jcr.  CasttiMitreet,  nolbem,  can 
supply  you.  No  810  ,  Bcssrit  Battkby.  (Empty 
the  cells  after  each  wearing,  and  aoak  thorn  iu  water. 
You  might  get  a  small  are ;  but  it  really  requires  about 
so  yjalu,  ana  as  the  E.M.F.  of  the  Bunsen  is  only  about 
1  H,  you  will  require  about  40  cells  to  have  an  are  that 
can  be  depended  on.  The  tost  of  'J 
twopence  an  hour  for  adds.  The  cue 
would  depend  upon  its  condition  as  mracds  anialgalna 
tion  -say. roughly, fourpenre an honr. )— VxavH 


3  hav 
Us  would  be  about 
utnption  of  xinc 


(Most  likely  Mr."  W.  C.  Burnet,  10.  BkanBcld-atiwt, 
Fltisbury-ciri' 


iet.  10,  lifismncitl-srreet, 
con  give  you  all  InformatJoO. )— tlsx 

1  (lid  not 


n'tis 

fx  a  Foo.  ;i'erbaps  you  did  not  cast  with  a  sulncitnt 
head,  or  did  rut  ventilate  th*  mould.  Bee  p.  ll»,  last 
volume. I—O.  P.  U  (If  you  luean  an  eyepteee-i  nd,  it 
would  be  possible ;  but  show  It  to  an  optician,  aa  your 
suggestion  is  much  like  buying  a  boat  to  fit  a  mast.  }— 
MaitBxx.b.  (You  should  procure  000  of  the  hand- 
books on  the  subject,  or  consult  the  cycli  qm^has. 
Briefly,  the  crushed  mall  is  macerated  with  water  at  a 
trir-pcralure  of  ITU  ,  stirred  vigorously  for  half  an  hour, 
and  Dun  covered  up  and  allowed  to  stand  for  two  hours. 
Th*  wort  ia  then  drawn  oil,  and  a  further  quantity  of 
hotter  water  put  on  the  malt.  th«  process  bolag  repeated 
a  third  time,  hut  Willi  a  decrease  in  the  time  uf  repot*. 
The  wort  is  then  placed  in  the  copper,  and  hops  are  added 
when  it  boils.  This  process  continues  for  about  two 
hours,  and  then  there  Is  the  cooling,  fermenting, 
cleansing,  and  storing,  all  details  which  involve  bo  many 
nice  points  that  it  would  require  a  whole  number  to  give 
really  practical  directions,  and  then  they  might  not  be 
suited  to  your  climate.) — C.  II.  Coorxa,  Kentucky.  (We 
believe  It  can  be  obtained  second-hand  only.  A  small 
advertisement  in  the  "  Wanted "  column  would  no 
doubt  procure  a  reply.).-  Nortubbx.  (If  you  consult 
the  catalogue  issued  by  Mr.  Culvert,  Great  Jackson- 
street,  Manchester,  you  will  probably  find  lists  of  books 
that  will  suit  you.  2.  Tbeyatn  be  amalgamated  in  all 
proportions,  we  believe.  The  price  varies,  but  it  is 
about  2s.orj)s. per  nuund  nsrpArtively.  Adilresssst of  mer- 
chants could  be  found  in  a  directory.)— E.  H.  (We  do 
not  see  how  any  one  can  answer  such  a  question.  The 
prices  of  telescqss*  can  be  found  in  our  advertising 
columns.',— Olrx.  iOtily  repolishing.  2.  Platinum  con- 
tacts are  always  advisable,  but  brass  would  do  in  the 
case  mentiJOed^-A  WoKxis^Yuu  will  llnd 


yon  matriculated  ?)  — Cera  ix  Nr  s  o  or  IXblt.  (Boil  alow 
until  a  little  sets  when  put  on  a  oold  plate.  You  do  not 
use  enough  sugar,  and  do  not  boll  long  enough,  if  it  1* 
sloppy.  No  chemical  required  ;  but  the  covering  papers 
might  be  dipped  in  salicylic  acid.  Most  cookery  books 
contain  directions,!  Karris.  (Why  not  try  the  ex- 
periment in  one  cell  t  We  should  think  th*  remedy 
worse  than  the  disease.)  —  Aaarursr.     (All  your 

a uer.es  have  been  answered  recently.  lrf»k  throuirh 
in  back  numbers.  Saunter's  "  Watchmakers'  Hand- 
book," published  by  Tnpplin.  IUrtiett'»-building<, 
K  1 '  ;  and  Britten's  "  Watch  and  <.1ocknukk.ir'*  Hand- 
book," Kent  and  Co.) — Fastiuibss.  [Not  a  *'  akin 
disease  "  at  all :  simply  pa-tides  of  sebaceous  (or  fatty  j 
matter,  the  end*  of  wldch  are  blackened  hy  dirt, 
rep^eete  out  with  your  fhxgeretiaila,  and  to  allay  irri- 
tation, apply  a  mixture  of  glycerine  and  rose-water.  ■ 
W.  J.  (To*  dialysed  iron  would  undoubtedly  bene  fit 
you  ,  therwis  no  "mixing  wanted,  directions  as  to  dose. 
4tc  ,  on  the  bottle*.  Dr.  Eilmund*  doe*  not  pre- 
scribe in  these  columns,  and  we  think  he  would 
any  at  your  ago  you  must  have  patience,  and 
hardly  expect  other  than  "  alow  progress. " 
Second  query  next  week.) — Anti'MLi,  (You  must  sec 
a  physician  personally  for  both  ailments.  2.  We 
regret  the  great  pressure  on  our  space  just  now  forbids 
us  to  invite  specifications  of  parish- -hurch  organs,  even 
though  they  may  he  good  •pcctrnonA  )— Pitxstix.  (I 
and  2.  We  do  not  know.  3.  By  International  P.O.O.  I 
— H.  II.  B.  (Have  you  tried  soaking  in  worm  water  ,r; 
— Faxo.  Bbowk.   (In  type,) 


■  •  tree  is 
dUght- 
1  it,  but 
rax  and 


8 will  Walnut  Stains — Walnut  stain  U  made 
of  Mclmimate  of  potash  and  Vandyke  brown  in  oQ. 
dissolved  in  hot  water.  A  ample  (tain  U  mado  of 
brown  umber  and  size,  and  brushed  ovor  the  wood 
hot,  then  fill  up  the  grain  for  Tanuahinft.  Cheatnut 
is  the  beet  wood  for  retaining  that  clear  white  so 
much  admired  ;  sycamore  is  next,  and  lime-tree  is 
as  good.  White  wood  will  not  be  so  clear  and  1 
coloured  if  any  varnish  or  polish  is  put 
will  appear  whiter  if  waxed  with  white  wax  1 
polished  by  friction  ;  but  preference  should  be  given 
U>  white  French  polish  and  white  hard  varnish. 
This  merely  deepens  the  colour  and  gives  an  ivory 
oppcaranoo,  For  dark  wood,  viiniisL  *  itl.  1'ivnr  h 
tMiltsh,  ouc  part  brawn  and  hard  varnish  two  parts. 
For  light  work,  two  parts  white  French  polish, 
three  parts  white  bard  varnish. 

Ketala  and  OUa.— M.  Chevreul  found  metal] 
to  have,  in  certain  cases,  a  remarkable  iiiuuencv  on 
tho  oxidation  of  oils.  Recently,  M.  Livache  has 
used,  in  this  relation,  finely  divided  metal  (such  as 
is  got  by  precipitation),  instead  of  metallic  prates, 
ati'I  the  effect  u  ccreatiy  inc-reasexl.  He  thus  tried 
Wad,  copper,  and  tin,  and  found  lead  to  have  the 
strongest  action.  If  precipitated  load,  moistened 
with  oil,  be  exposed  in  air,  an  increase  of  weight 
is  very  soon  observed,  and  this  is  greater  the  more 
siccative  (or  drying)  the  oil.  With  linseed  oil,  the 
increase  of  weight  reaches  a  maximum  in  36  hours ; 
whereas,  exTKsied  alone  to  air,  the  od  would  take 
several  mouths  to  reach  this  maximum.  A  solid 
and  elastic  product  is  obtained.  With  non-drying 
oils,  the  increase  of  weight  is  much  lees,  and  takes 
much  longer  to  bo  completod.  The  result  in 
question,  M.  Livache  points  out,  cannot  be  attri- 
buted to  a  simple  diviaiou  of  the  matter,  allowing 
more  active  circulation  of  air,  for  the  same  experi- 
ment made  with  various  oilier  substance*  in  fine 
division,  doe*  not  result  in  any  like  increase  of 
weight;  the  effect  here  is  merely  like  that  in  the 
case  of  a  thin  layer  of  oil  exposed  to  air.  The 
change  in  the  other  cose  must  bo  attributed  to  a 
direct  action  of  the  metal.  Operating  with  different 
oils,  M.  Livache  found  tho  itiereraenta  of  weight 
proportional  (except  in  the  case  of  cotton-seed  od), 
to  those  observed  in  the  fatty  acids  of  the  ofl  ex- 
jKWed  to  air  for  several  months.  He  suggests  that 
industry  may  derive  certain  advantages  from  the 
facts  observed.  Thus,  a  rapid  method  is  indicated 
of  distinguishing  drying  from  non-drying  oils. 
Further,  the  beating  of  oils  might  be  advantage- 
ously replace<l  by  a  circulation,  m  contact  with  air 
and  in  the  cold  state,  over  iron  or  line  plates  having 
preci|atated  metallic  lead  oil  their  surface.  The 
oils  so  obtained  would  be  always  less  coloured,  and 
would  retain  groat  fluidity,  while  the  objectionable 
odours  and  the  danger  of  fire  which  attend  the  pre- 
sent mode  of  treatment  would  be  avoided. 

Keflectint?  Telescopes  —  It  U  not  a  little 
curious  that,  with  all  tho  inventive  activity  in  the 
United  States,  reflecting  telescopes  have  not  yet 
ma  do  much  progress  in  that  country,  although 
isolated  siiedrncns  of  great  excellence  have  been 
rnanufactured.  Tho  late  Dr.  Henry  Draper  was, 
probably,  the  moat  successful  constructor.  But 
theni  has  just  been  finished  for  the  Kev.  John 
Peato,  of  Greenville,  lVimsylTauia,  a  very  large 
and  powerful  Instrument.  It  is  the  production  of 
Mr.  John  A.  Braabear,  of  Pittsburg,  who  for  many 
yeare  has  made  a  special  study  of  these  instru- 
ments. The  new  toWot*  is  fft.  (Jin.  in  length  ; 
the  reflector  is  12Jin.  in  diameter,  and  will  bear  a 
uuigiiifyuig  power  in  tho  eyepiece  of  from  N  up  to 
1,000.  Tho  silvered  glass  telescope  was  first  rnadu 
by  Dr.  Draper,  at  Ilaatings-on-tho-Hudaou,  and  at 
tho  time  of  his  death  ho  owned  the  two  largest 
reflecting  toleecopes  in  the  United  State*)— the  one 
being 'JSui.  in  diameter,  and  tho  other  lojin.  Both 
these  instruments  the  doctor  himself  constructed. 
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THE  DANIELL  CELL. 

By  Jons  T.  Stoague. 

TIIIS  is  the  only  galvanic  buttery  which 
gives  us  an  approximately  constant 
current,  and  has,  therefore,  many  important 
us'*.  It  is  not,  however,  n>  constant  as  is 
generally  supposed  ;  but  itt  subject  to  varia- 
tion from  several  rauses.  These  causes  call 
for  and  repay  a  careful  study,  because  they 
illustrate  many  of  the  principles  of 
electricity,  as  well  us  for  their  own  practical 


which  would  at  all  times,  and 
all  variations  of  external  work, 
generate  a  uniform  electromotive'  force 
would  be  invaluublc ;  newt  of  the  books 
indicate  that  the  Daniell  doos  this,  and 
define  its  electromotive  force  as  being  volt. 
1*079.  Unfortunately,  this  force  is  by  no 
means  so  definite.  *  Let  us  first  clearly 
understand  what  wo  n-quiro  and  mean. 

Cunttanry  means,  that  having  once  set  up 
a  battery  under  certain  circumstances, 
giving  a  certain  current,  then  that  current 
shall  be  steadily  maintained  till  the 
materials  of  the  buttery  are  exhausted. 
This  involves  several  considerations :  current 
depends  upon  two  conditions;  (1)  the 
electromotive  force ;  (2)  the  resistance  of 
the  circuit.  Of  course,  the  conditions 
assume  that  the  external  resistance  remains 
unchanged  ;  therefore,  inconstancy,  or 
fluctuation  of  current,  may  arise  from  varia- 
tion in  either  the  force  generated,  or  in  the 
internal  resistance  of  the  buttery.  As  to 
this  latter,  there  is  an  inevitable  change, 
due  to  the  formation  of  sulphate  of  zinc. 
Where  the  cell  is  charged  with  dilute  ueid  the 
conductivity  is  materially  diminished  as  the 
zinc  salt  accumulates ;  the  same  occurs  when 
the  cell  is  originally  charged  with  sulphate 
of  zinc ;  but  the  difference  is  less  because 
the  original  resistance  is  greater. 

Duration  is  quite  distinct  from  constancy ; 
it  depends  entirely  on  the  cell  containing 
materials  enough  to  continue  working  the 
required  period;  this  is,  therefore,  a  function 
mainly  of  size  of  cell,  as  related  to  tho 
required  work.  This  is  more  readily  com- 
prehended by  aid  of  my  "cheuiio"  unit  of 
current  than  with  the  ampere,  because  it 
requires  1  chemical  equivalent  in  grains  of 
every  ngent  taking  part  in  the  work  for 
every  10  hours,  ami  us  30.S  chrmica  =  an 
ampere  current,  the  calculation  is  simple  for 
any  required  conditions.  The  essentia]  re- 
action of  the  Daniell  is  tho  substitution  of 
zinc  for  copper  in  the  sulphate  ;  therefore  in 
uny  case  there  must  be  provided  a  supply  of 
copper  sulphate  of  120  grains  per  chemic  per 
10  hours  ;  or  multiplying  this  by  3-tilH,  we 
have  7-  grains  per  hour  per  ampere  of  good 
quality  sulphate,  containing  12  4  per  cent,  of 
copper.  On  this  point  it  should  bo  under- 
stood that  sulphate  of  copper  is  often  very 
impure,  iron  and  zinc  replacing  the  copper, 
and  therefore  the  salt  should  be  examined. 
Of  course  there  will  be  a  loss  in  local  action 
dependent  on  the  conditions,  and  greater  in 
proportion  as  tho  cell  does  less  electric  work. 
Of  course,  also,  it  is  useless  to  supply  the 
salt  in  excess  of  the  quantity  of  zinc  avail- 
able, and  for  prolonged  working  it  is 
sury  to  provide  for  removal  of  the 
arising  from  the  dissolved  salt. 

The  tUctrouutivt  font  of  the  Daniell  is 
subject  to  many  causes  of  variation  which 
have  been  only  slightly  studied.  According 
to  the  chemical  theory,  it  should  correspond 
to  the  heat  of  combination  or  replacement 
of  copper  by  zinc,  which,  according  to  the 
determination  of  Julius  Thomson,  is  50,130 
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calories  per  gramme  atom,  agreeing  also 
with  the  actual  heat  generated  electrically, 
which  he  found  to  be  30,292  calories ;  these 
numbers  being  for  the  two  equivalents,  bring 
out  the  electromotive  force  as  1*068  volt  as 
the  theoretical  value,  using  the  values  for- 
merly received.  Dr.  Wright,  who  has 
examined  the  subject,  using  other  values, 
makes  this  equal  to  volt  1*103,  and  his  ex- 
perimental determinations  of  the  force  with 
solutions  of  acid  of  different  strengths  give 
values. 

Sp.  gravity  Of  liquids    1010  =  volt  1-123 

„  10-vi    .,  i-ua 

„  1-0D0        „  1142 

1-17S       „  1163 

Sulphate  of  zinc  at  the  zinc  plate  has  ad- 
vantages over  acid  because  it  does  not  set 
up  appreciable  local  action.  1  have  endea- 
voured to  measure  its  comparative  force  ; 
but  the  various  disturbing  causes  presently 
to  bo  considered  prevented  my  arriving  at 
any  certainty.  I  believe  the  force  to  be  the 
same  with  sulphate  of  zinc  half  saturated, 
and  with  acid  of  1-100,  which  is  one  part 
acid  to  ten  of  water  by  measure. 

Tho  difficulty  of  getting  exuet  measures 
is  at  the  zinc  plate.  I  find  that  cutting 
several  strips  of  zinc  from  the  sauie  sheet, 
amalgamating  them  olike  and  at  the  same 
time,  they  wSl  give  forces  vurying  as  much 
a*  volt  -o;t.  Besides  this  difficulty,  the 
mere  motion  of  the  zinc  plate  in  the  liquid 
will  produce  a  similar  amount  of  fluctuation, 
though  no  appreciable  effect  results  from 
moving  tho  copper  plute.  This  is  probably 
due  to  the  disturbance  of  the  small  bubbles 
of  gas  which  form  at  all  defective  points  of 
the  plate,  and  protect  it  from  further  action ; 
on  these  being  shifted,  a  fresh  action  takes 
place  on  the  zinc,  which  lowers  its  available 
force  for  the  time.  Dr.  Wright  states  "it 
was  found  that  but  little  difference  was 
produced  by  using  pure  commercial,  or 
amalgamated,  £iuc,  or  zin<  ■•.•ut.-l  ■ 
film  of  copper."  This  is  entirely  different 
from  the  received  opinions,  and  very  i  Af- 
ferent from  my  own  experience.  I  find  that 
amalgamated  zinc  has  the  higher  force  by 
about  '01,  as  compared  with  new  sheet-zinc, 
and  more  as  against  corroded  zinc,  and  that 
the  E.M.F.  of  any"  zinc  plate  is  always  in- 
creased by  cleaning  off  the  residuary  im- 
purities, und  renewing  the  amalgamation. 

The  effect  of  copper  deposit  on  the  zinc  is 
very  marked,  and  may  be  easily  tested ;  if 
tho  zinc  plate  be  touched  with  a  copper 
wiro  the  force  falls  -03.  This  is  not,  as  some- 
times said,  an  effect  of  eimtaet  lowering  the 
potential ;  it  is  a  direct  chemical  action : 
there  was  already  a  copper  contact  in  the 
wire  conductor  soldered  to  the  zinc  ;  in  fact, 
merely  touching  with  copper  out  of  the 
liquid  produces  no  effect ;  the  copper  must 
be  under  the  liquid,  so  that  it  sets  up  u  local 
action.  I  found  that  by  adding  a  little 
copper  sulphate  to  the  zinc  solution,  so  as 
to  throw  down  copper  on  the  zinc  plate, 
the  force  fell  -03,  and  then  the  touching 
with  a  copper  wire  produced  no  effect.  It 
is  evident,  therefore,  that  where  a  constant 
E.M.F.  is  desired,  the  zinc  plate  used  should 
not  be  free  from  copper.  But  all  loose 
deposits  of  copper  should  bo  removed  at 
intervals. 

Variation  of  temperature  affteti  tht  E.M.F. 
— Ueat  raises  the  force ;  it  docs  so  by  uffect- 
ing  the  solubilities  of  the  two  salts,  and 
supplying  externally  t>e  energy  absorbed  in 
solution.    I  find  that  between  32"  Fahr.  and 


32=  there  is  a  difference  of  volt  01,  and  be 
tween  30*  and  «r  also  "01,  and  between 
30'  and  100=  about  -025. 

These  experiments  were  curried  out  by 
means  of  cells  consisting  of  U -tubes;  the 
bends  of  which  contained  sand  mixed  with 
oxide  of  zinc,  to  prevent  passage  of  the 
copper  salt.  I  found  these  remained  in 
perfect  action  for  a  week  without  a  trace  of 
copper  passing  ;  the  tubes  were  mounted  in 
stands  with  mercury  cups,  and  the  plates  of 


metal  had  wires  attached,  so  that  they 
dropped  into  the  cups  us  the  plates  were 
inserted  in  tho  tubes,  and  could  be  readily 
exchanged. 

The  galvanometer  used  was  a  reflector  of 
9,000  ohms  resistance.  The  plan  adopted 
was  to  oppose  two  cells  and  observe  the 
deflection  due  to  any  difference  in  the  forces. 
These  deflections  were  valued  by  a  simple, 
though  only  uppr-oxiinalc  process,  which 
may  prove  useful  to  exjierimenters,  as  it 
places  at  their  disposal  uny  desired  electa o- 
inotive  force.  I  connected  a  large  Daniell 
cell  with  my  resistance  instrument  of 
1.000  ohms  arranged  in  decimal  seta. 
Now,  by  the  law  of  distribution  of  potential, 
this  gives  a  complete  range  of  E.M.F.. 
because  any  interval  at  any  part  of  the  cir- 
cuit of,  say,  1  ohm  furnishes  a  force  of  volt 
•001,  provided  we  use  it  against  u  large 
resistance.  Therefore,  by  including  in  the 
circuit  of  the  experimental  cells  and  galva* 
noineter,  different  intcrvuls  of  the  resistance 
instrument,  I  could  udd  just  so  much 
E  M.F.  as  was  necessary  to  balance  the  con- 
ditions which  increased  thut.  of  one  of  the 
cells,  or  value  the  actual  deflections :  in  this 
experiment  volt  0  01  produced  a  deflection 
of  110  on  tho  scale.  Unfortunately,  I  had 
not  the  means  of  making  the  more  difficidt 
measurement  of  the  actual  force  of  the 
Daniell  in  any  given  condition,  for  which 
different  experimenters  give  values  ranging 
from  *9390  to  1*2.  though  the  figure 
generally  accepted  is  1  "0T9. 

It  is  generally  considered  that  the  Daniell 
is  not  subject  to  "polarisation  "  ;  that  is  to 
say,  that  its  E.M.F.  is  constant  whatever 
the  external  resistance  may  be  :  this  is  not 
exactly  tho  case;  it  isaffected  by  the  "  density 
of  current"  derived  from  it.  According  to 
Dr.  Wright,  a  surface  of  123  sq.  centimeters 
(19-3  sq.  inch)  will  maintain  its  E.M.F.  up 
to  a  current  of  ampere  '001,  and  will  lose  1 
per  cent,  if  called  on  to  produce  *00t>,  and 
as  much  as  10  per  cent,  if  worked  touuipcre 
0-4.  These  figures  are,  however,  entirely 
special,  applying  to  a  particular  construc- 
tion. The  cause  at  work  is  very  clear ;  it  is, 
that  the  current  develops!  must  be  propor- 
tioned to  the  supply  of  copper  salt  pre- 
sented to  the  copper  plate :  if  the  solution 
is  not  strong  enough  to  meet  the  demand, 
we  have  copper,  not  in  copper  salt,  but  in 
sulphuric  acid,  because  the  copper  has  been 
removed  from  tho  molecules  adjoining  the 
plate:  thiscan  only  be  corrected  by  the  process 
of  diffusion.  His  battery  appears  to  have  been 
arranged  for  tho  experiment  in  the  very 
worst  manner  possible,  with  the  copper 
plate  at  the  top  in  a  weak  copper  solution 
floating  above  a  denser  zinc  solution.  My 
object  in  these  experiments  was  to  discover 
the  best  arrangement  to  provide  u  constant 
and  reliable  electro-motive  force,  such  as  is 
needed  for  experimental  purpo-Mhl,  and  one 
which  oould  be  set  uside  ready  for  use  at 
anv  time. 

M.  Gaiffe  some  time  since  devised  a  form 
for  this  purpose :  it  consists  of  a  compound 
inner  cell,  the  upper  part  of  which  is  alone 
porous ;  this  contains  tho  copper  and  copper 
salt.  Tho  outer  cell  contains  the  zinc  in 
form  of  a  ring  at  the  top  of  the  cell,  and  a 
plate  or  wire  of  copper  at  the  bottom  con- 
nected to  the  ordinary  copper  pole :  the 
idea  is  that  as  tho  copper  salt  passe*  through 
the  porous  cell  it  will  sink  by  its  greater 
sp.  gravity,  and  form  a  stratum  at  the 
bottom  when  circuit  is  closed,  the  resistance 
between  the  zinc  and  the  external  copper 
being  less  than  that  to  the  interior  of  the 
cell.  This  outer  stratum  of  copper  salt  will 
be  first  reduced. 

I  have  modified  this  by  making  the  inner 
cell  consist  of  a  copper  cylinder  fitted  with 
an  upper  part  of  porous  earthenware 
cemented  to  it,  and  have  also  placed  the 
zinc  in  the  inner  cylinder.  This  coU  is 
useful  for  many  purposes,  but  cannot  be 
relied  upon  as  a  steady  electromotive  force, 
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and  oopper  salt  does  reuoh  the  zinc,  though 
not  nearly  as  much  no  as  in  the  common 
form. 

The  Minn].-  gravity  battery,  generally 
called  tb»  Calluud,  has  been  much  used 
in  the  American  telegraphs,  and  seem* 
tempting.  But  Mr.  W.  II.  Prcece  says  of 
it,  "  Based  on  a  fallacy,  it  leads  to  wasteful 
and  ridi«:  ulcus  excess :  its  maintenance  cost* 
6*  fld.  per  cell  per  annum,  while  the  simple 
Daniel!  with  t>orous  earthenware  cells  costs 
loss  than  Is.'  But  this  is  for  the  tele- 
ihie  purposes.  Mr.  Cromwell  Varley, 
originally  introduced  it  in  1*54.  still 
its  value  and  economy.  It  is 
also  an  tho  Menotti  when  packed 
with  aand,  and  was  nsod  by  Siemens  packed 
with  paper  pulp,  and  by  others  witii  saw- 
dust But  all  these  consist  of  a  layer  of 
crystals  of  sulphate  of  cop}>or  with  a  copper 
plate  at  the  bottom  of  the  cell,  a  solution  of 
sulphate  of  line  with  or  without  some 
packing,  and  a  plate  of  zinc  ut  the  top 
which  should  have  u  conical  form  to  allow 
gas  to  escape  ;  the  packing  is  meant  to  pre- 
vent diffusion,  which  it  only  delays,  and  add* 
materially  to  the  resistance.  Recently  a 
layer  of  animal  charcoal  has  been  used, 
which  has  the  property  of  taking  up 
metallic  salts. 

I  have  tried  a  form  of  gravity  cell  which 
has  some  advantages :  it  consists  of  a  con- 
taining cell  with  a  central  tube  going  nearly 
to  the  bottom,  and  fitted  with  a  sliding  rod 
'arrying  a  plate  of  indiarubbor  which  can 
be  lifted  up  by  tho  rod  so  as  to  close  the 
bottom  of  tho  tube ;  a  grating  in  the  tube 
carries  crystals  of  guljdiato  of  copper,  which 
,  stiosolves  and  flows  out  upon  the  face  of  the 
eopper-plate  lying  on  the  bottom.  When 
out  of  action  the  rubber  is  Ufted.  and  pre- 
"  l  the  copper  salt  escaping. 


ANALYSIS  OF  IRON  AND  STEEL 

QUERIES  have  appeared  1mm  time  t<>  time 
nslii  ng  for  information  relative  to  tho  Analy  - 
bu  of  Iron  and  Steel,  and,  owing  HO  doubt 
largely  to  tho  difficulty  of  replying  to  them  in 
lull  in  a  moderate  space,  they  have  not  always 
boea  adequately  answered.  The  processes  in 
genural  use  urc  not  described  in  the  usiliI  text- 
books, an  l  I  shall  endeavour  as  clearly  as  possible 
to  give  such  detail*  of  them  as  will,  I  hone, 
enable  those  who  have  the  necessary  knowledge 
of  chemistry  and  manipulation  to  (.any  them 


1  shall  awume  that  the  reader  has  all  the 
usual  appliances  of  a  .laboratory,  and  a  good 
balance  capable  if  carrying  a  load  of  5o  to 
100  grammes  in  each  pan,  and  turning  with  half 
a  milligramme,  lie  will  also  do  well  to  get  a 
tUt  iron  plate,  12in.  square  and  ,'^in.  thick, 
supported  on  a  Fletcher's  Sin.  radial  burner. 
This  will  be  fouad  moru  convenient  than  a  sand- 
bath  fur  lioiJing  and  evaporating.  It  should  be 
kept  well  blacklr«ded,  not  only  to  preserve  it 
from  nut,  but  ulso  as  a  verv  useful  tell-tale  if 
any  spitting  should  occur  during  evaporation. 


Reagents  required  :— 
Pure  hydrochloric 


diluted  with  dis- 


iillud  water  till  the  sp.gr. =  l-l  I  by  hydrometer. 
I.  l\tre  nitric  (hid,  diluted  till  the  ep.gr.=  l-j 


it.  /Vf  /  quid  brvHlit**  . 
4.  Sotutv.it   of  aainumivm 
foUuwa: — Measure  1  volume 


acetate, 
of  pun 


made  as 
strongest 


hydrate,  and  add  to  it  4  volumes  of 
acid.  Well  mix  and  allow  to  COOL 
add  c;tbor  more  acid  or  more  ammonia, 
with  thorough  agitation,  till  the  liquid  just  turns 
blue  Jilui'i '  paper  red,  but  dart  nut  turn  rtd  pa  fur 
Mar.  If  there  he  organic  (tarry)  matter 
proaont  in  either  reagent,  it  will  interfere  with 
the  separation  of  the  iron.  In  that  case  tho 
aoetio  acid  must  be  re-distilled  and  the  ammonia 
1  flask,  and  tho  gas  led  into  the  re- 
acid  till  just  alkaline.  The  cold  liquid 
is  then  to  be  acidified  as  before, 

Weigh  2  gramuii-a  of  the  iron  or  steel  (or 
l  grsaiin'1  of  spiegelcisen  or  ferromanganese),  in 
the  form  of  cluan  drillings,  transfer  to  a  tall 
of   about  tuos.  capacity,  cover  with 


•bout  jin.  of  hydrochloric  acid,  and  heat  on  tho 
iron  junto  with  a  cover-glass  on  tho  beaker  till 
dissolved.  While  solution  is  taking  place,  set  on 
a  good-sized  flask  of  distilled  water  to  boil.  As 
soon  as  the  iron  is  dissolved,  procwd  to  oxidize  it 
thus.  While  the  solution  is  boiling  briskly, 
draw  tho  cover  aside  and  gradually  drop  nitric 
acid  into  the  boiling  solution  till  a  violent  evolution 
of  gas  suddenly  occurs,  which  immediately  sub- 
sides, leaving  the  solution  transparent  and  of  a  rich 
golden  colour;  afurtheraddhionof  UNO,  no  longer 
causing  effervescence.  Then  rinse  and  remove 
the  cover,  and  lot  the  liquid  boil  down  rapidly  to 
a  small  bulk,  to  remove  excess  of  acid,  4c.  The 
next  step  is  to  neutralise  tho  froo  acid  with 
ammonia,  and  precipitate  the  iron.  Dilute  the 
solution  with  about  SOos.  of  boiling-hot  water, 
replaeo  the  cover,  and  as  soon  as  the  solution 
boils  Iriikly  drop  in  ammonia  (taking  care  tho 
precipitate  produced  by  each  addition  re-dissolves) 
until  the  liquid  is  very  dark -coloured, and  no  more 
ammonia  can  be  safely  added  for  fear  of  producing 
a  permanent  ppt.  Then  at  once  pour  in  suffi- 
cient l*»luu}  ammonium  acetate  to  cause  the  ppt.  of 
basic  ferric  achate  thrown  down  to  separate 
in  distinct  flocks  of  a  dull  chocolate  colour.  Let 
the  liquid  boil  for  about  10  minute's,  and  then 
remove  the  tieaker  from  tho  plate  and  let  it  stand 
covered  until  the  ppt.  has  nicely  settled.  Now  fold 
a  Rhenish  fitter-paper  of  about  Gin.  diameter  and 
pour  tho  whole  of  the  hut  clear  liquid  through  it, 
without  stopping,  into  a  40oz.  flask,  so  as  not  to 


disturb  the  ppt.,  and  when  the  filter  has  com 
pletcly  drained  pour  upon  it  the  remainder  of 
the  liquid  containing  tho  ppt.,  and  rinse  the 
bsaker,  neglecting  any  of  the  ppt.  which  adheres 
to  the  sides.  As  soon  as  the  filter  lias  again 
drained  completely,  give  it  one  washing  with  hot 
water  containing  a  little  ammonium  acetate  and  let 
it  drain  again.  Now  wash  back  the  ppt.  into 
the  beaker  with  boiling  water,  through  a  holo  in 
tho  bottom  of  tho  filter,  and  re-dissolro  it  by 
heating  with  HC1.  Then  dilute  the  solution 
with  boiling  water,  and  proceed  to  re-precipitate 
the  iron  just  as  before,  and  wash  tho  ppt.  twice. 

Meantime  pour  your  first  filtrate  (which  ought 
to  be  clear  and  rvlottrlat)  into  a  half-litre  por 
cetain  basin,  and  let  it  boil  down  gently  to  about 
two-thirds  of  its  bulk.  (By  doing  so  you  will 
find  a  little  more  iron  separate,  which  would 
otherwise  contain  inate  the  manganese  ppt . )  l'our 
the  hot  solution  through  a  fidter,  and  when  you 
get  the  second  filtrate  treat  t  similarly.  Then 
rinse  the  basin  thoroughly,  wash  the  falter,  and 
get  all  the  filtrate  and  washings  liaek  into  the 
4<toz.  flask.  The  solution  in  the  flask  should 
now  contain  all  the  manganese,  free  from  iron  ; 
and  it  ought  to  be  clear  and  perfectly  colourless. 
In  order  to  precipitate  the  manganese  proceed  as 
follows  : — 

Have  tho  solution  perfectly  cold  (which  is  abso- 
lutely essential  for  success),  and  dilute  it,  if 
necessary,  till  tho  flask  is  rather  more  than  half  - 
full.  Add  about  2cc.  of  liquid  bromine,  and 
agitate  the  solution  till  it  is  saturated,  and  a 
tivjht  excess  of  bromine  remains  undissolved.  At 
onco  pour  in  a  considerable  excoss  of  strong 
ammonia,  and  again  agitate  thoroughly  until  the 
peroxide  of  manganese  begins  to  separate.  Then 
place  the  flask  on  tho  plate,  and  gradually  heat 
the  solution  to  boiling,  violently  shaking  it  at 
intervals  to  cause  the  ppt.  to  separate  nicely. 
I<ct  the  liquid  j**t  boil,  and  then  remove  the 
flask,  filter  off  the  ppt..  and  wash  with  hot  water 
till  free  from  chlorides.  When  about  half  tho 
filtrate  has  run  through,  it  may  be  removed, 
thoroughly  cooled,  made  acid  with  11(1,  and 
again  treated  with  bromine  and  ammonia  to  make 
sure  that  precipitation  has  been  complete.  If 
any  further  ppt.  should  be  produced,  of  course 
the  whole  of  the  nitrate  must  be  similarly  treated, 
and  the  ppt.  filtered  off  and  added  to  the  first. 
Tho  portions  of  ppt.  whieh  adhere  to  the  sides 
of  tho  flask  may  be  detached  by  pouring  in  a  Uttlo 
hot  water  from  tho  wash-bottle  and  violently 
shaking  it  about  in  tho  flask.  If  tho  ppt.  is  not 
allowed  to  get  dry  on  tho  sides,  this  will  readily 
detach  it. 

The  filter  containing  the  washed  ppt.  is  dried, 
carefully  folded  up,  and  dropped  into  a  tared 
platinum  crucible.  The  crucible  is  then  heated 
in  the  liunscn  flame  till  tho  filter  takes  fire, 
when  tho  flame  is  removed  until  tho  filter  has 
quietly  burnt  away.  Tho  charred  paper  is  then 
ashed  as  usual,  and  the  crucible  and  contents  are 
further  heated  as  hot  as  possible  in  the  blowpipe 
flame  for  about  3  to  5  minutes,  to  convert  the 
MnO,  into  Mn,Oi,  cooled  and  weighed.  The 
weight  of  Mn.O.  obtained  x  -72029  -  tho  weight 


of  Mamjanetc  in  tho  2  grams  of  steel  or  iron 
operated  upon. 

Tho  ppt.,  after  weighing,  should  be  tested  for 
iron.  bYtach  it  from  the  crucible  with  a  pointed 
glass  rod,  and  transfer  it  to  a  small  busker  ut  Tor. 
capacity.  Warm  some  11  CI  in  the  crucible  to 
dissolve  any  traces  which  remain,  ami  which  mint 
only  be  traca  ,ortkc  free  CI  trill  act  en  the  plninum, 
pour  this  acid  on  the  ppt.  in  the  beaker,  and  heat 
till  it  is  dissolved.  Then,  after  boiling  off 
chlorine,  rinse  the  crucible  and  dilute  with  cold 
water  to  about  4oz.  Carefully  odd  dilute  am- 
monia to  the  cold  liquid  till  it  is  only  just  acid, 
but  distinctly  so,  to  litmus-paper,  then  odd  s 
little  amnion- acetate  and  boil.  In  this  way 
any  iron  present  will  be  precipitated  free  from 
manganese,  l'robably  thero  will  bo  none,  but 
it  is  necessary  to  make  certain  ;  and  if  there  be  a 
small  ppt.  it  must  be  weighed  and  deducted 
from  the  weight  of  Mn,Ot.  The  differenoe  is 
then  calculated  to  Mn. 

In  separating  iron  and  manganese  with  acetate , 
as  ubove,  you  must  pay  [.articular  attention  when 
precipitating  the  iron:  (1)  To 
closely  as  you  can,  but  Icare  tic 
(2)  to  use  acid  ammonium  acetate. 

If  your  solution  is  too  neutral,  manganese 
comes  down  with  the  iron  ;  if  too  acid,  the  iron 
is  not  thoroughly  precipitated.  1  will  now 
explain  some  of  the  reactions  involved  :— 

1.  If  exert*  of  ammonia  tie  added  to  a  solution 
of  ferric  chloride,  ferric  hydrate  is  precipitated  . 
if  manganese  be  present,  the  ferric  hydrat.- 
invariably  carries  down  hydrated  manganic 
peroxide.  Hence  tho  two  metals  cannot  be 
separated  by  ammonia. 

Ammonia  produces  no  ppt.  in  solutions  of 
manganese  containing  N  IIiCI ;  but,  on  exposure 
to  the  air,  the  whole  of  the  manganese  is  gradually 
precipitated  as  dark  brown  hvdrated  peroxide, 
it  is  in  consequence  of  this  tendency  of 
manganous  salts  to  become  oxidised  and  precipi- 
tin- separation  from  iron  by 
rendered  impossible.  Valentine  says  the  i 
tion  succeeds  best  if  the  excess  of  i 
immediately  boiled  off. 

2.  If  the  acid  ferric  solution  be 
nearly  neutral  by  ammonia,  and  then  excess  of 
ammon -acetate  lie  added  in  the  told,  no  [ 
tation  occurs,  but  doop-rod  soluble  ferric  i 
is  formed.  At  the  same  time  the  free  hydro- 
chloric acid  remaining  in  tho  solution  is  repUoc-I 
by  free  acetic  acid.   Thus  :  — 

CM.— Fe,CU  *  6  NH,  A  =  Fe,A,  +  6  NH.Ct 

HC1  +  NH.A  -  HA  +  XH,C1 
On  now  boiling  this  solution,  the  soluble  ferric 
acetate  reacts  with  the  elements  of  water,  f 
ing  a! 

acetic  acid.  Thus:— 
On  Kmlutg.— 

3FoA,  +  GHZ)  =  {  ssJS&J  +  6Hl- 

(Thia  ppt.  carries  down  a  trifle  of 
which  can  tie  removed  by  a  i 
or  by  boiling  with  fri 
ammonium  acetate.) 

3.  To  precipitate  the  manganese,  it  is  simply 
necessary  to  make  the  solution  alkaline  an  1 
oxidise  with  bromine  or  a  hypochlorite,  when 
hydrated  manganic  peroxide 
Ammonia  must  bo  used,  oC 
will  carry  down  fixed  alkali, 
readily  got  rid  of.  The  precipitation  may  ( 
be  made  as  I  have  described  above,  or 
lows :  — 

The  filtrates  from  tho  basic  iron  preeipitstm 
arc  so  far  concentrated  in  the  basin  as  te  occur  v 
about  lOoz.  after  filtration.  The  filtered  solute*! 
is  then  heated,  made  ammoniaeal  by  addition  of 
ammonia,  and  then  treated  with  bromine,  or 
bromine  water,  in  small  qminlite»,  until  th- 

solution. 

Crvm'i  Tot  for  tfanooHtu. — It  is  sometime* 
advisable  to  test  tho  basic  iron  precipitate  on  th? 
filter  for  manganese,  to  make  sure  that  the  sepa- 
ration has  been  complete.  For  this  purpose,  Uk 
a  large  wide  test-tube,  and  introduce  into  it 
of  the  ppt.  by  moans  of  a  clean  spatula.  Host 
this  with  a  little  nitric  acid  till  dissolved  :  th«. 
add  excess  of  silver  nitrate  to  precipitate  th 
chlorides.   Dilato  the  solution  till  the  test-tuV 
is  three -parts  full,  add  a  little  load  peroxide,  and 
boil  for  a  few  minutes.    Then,  on  allowing  t» 


g  a  little 


separates  out 
•wise  the  ppt 


I  lot. 


nigra 
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folic!  mutter  to  sorties  if  any  manganese  be  pre- 
Ffrxt  the  clear  liquid  will  have  a  pink  colour. 
This  reaction  is  exceedingly  delicate,  ff>  much  so 
that  unlaw  tho  pink  tint  is  very  marked,  the 
than  a  trace  of  manganese  mav 
L.  A.  ' 


Ik;  safely  inferred. 


PRACTICAL  NOTES  ON  PLUMBING  — 
LX.' 

By  P.  J.  Datiw,  U.M.A.S.P.,  ftc. 

(CoHtthutJ  from  pagt  402.} 

Cottage  or  Iron  Jaek-Pump  and  Tilt 
Suckar-Box  Valve*. 

FOR  this  kind  of  pump  refer  to  Fig.  303.  This 
kind  of  pnmp  ia  used  on  account  of  it*  cheap- 
new,  especially  by  gardeners.    It  has  a  rocking 


or  vibrating  standard  J,  which  is  hinged  at 
L,  K  ;  the  pump-rod  works  through  a  hole  in  the 


These  valves  may  be  fixed  l*twecn  flanges,  as 
nt  II,  or  a  sucker-box  may  be  used  as  at  K. 

Party -Wall  or  Double-Handlo  Pumps. 

Those  pumps  are  used  fordoubledwclling-housos 
having  party-walls,  the  pump  being  built  in  tho 


top,  so  that  children  cannot  put  stones,  4c,  in 
the  barrel.  E  is  the  suction-pipe,  F  the  tilt- 
valve,  which  can  be  fixed  open  by  lowering  the 
bucket  to  the  bottom  of  tho  barrel  in  such  a 
manner  that  tho  bottom  of  the  backet  will  rest 
upon  tho  spur  F  of  tho  valve.  This  is  very 
bandy  in  the  winter.  Tho  pump  is  screwed 
down  upon  planks,  Sc.,  as  at  N  . 

Full-8lsod  Iron  Pump. 

In  this  pump,  Fig.  301,  is  to  be  seen  a  valve- 
lox  B,  covered  by  a  plate  K,  and  which  is  very 
convenient  when  repairing  the  sucker- valve.  The 
1  may  bo  seen,  works  within  the  barrel 


A,  and  has  a  long  stroke.  Such  pumps  are 
luindy  where  there  is  much  knocking  about,  but 
are  bad  for  winter  work  on  account  of  tho  frost. 
Of  course,  tho  same  pump  may  be  fitted  with 
valves  fixed  direct  under  the  bucket.  Such  valves 
are  shown  at  X  and  M  in  the  sumo  diagram. 

•  From  the  B.Mtnf  Xm.    All  ntb'j,  trmmiA. 


B  is  right  for  the  water  to  run  from  the  noaale 
into  the  slide,  and  from  thence  into  the  compart- 
ment C,  and  out  at  D.  But  suppose  that  water 
ia  wanted  in  the  compartment  h,  then  the  slide 
U  mUBt,  with  the  hand,  be  pulled  by  tho  ha  1 
K  over  tho  partition  O,  so  that  the  slide 


empty  into  the  compartment  E,  when  the  water 
will  run  out  at  the  spout  F.  Of  course  it  is  not 
r.Kcessnry  that  tho  well  should  be  under  the  wall, 
but  may  be  at  any  distance  away,  when,  if  deep, 
it  must  bo  worked  bv  rods,  &c",  to  bo  hereafter 
explained,  and  for  which  see  E.F.G.H,  andM.N, 
U,P,(J,  Fijr.  349. 

Floating  Pole  Pump*. 

For  this  claaa  of  pump  refer  to  F  II,  Figs.  307 
and  308.  This  is  an  iron  pump  having 
a  floating  instead  of  a  balanced  polo  F,  lor 
actuating  the  bucket  D,  and  will  be  readily 
understood  from  die  illustration  and  the 
following  description : — 


r/  a  j/c 


brickwork  and  having  swinging  handle*  on  each 
side.   Tho  spout  of  the  pump  runs  ii 
sliding  dish,  or  trough  B,  *Hg.  306 
part  of  which  ho*  a  partition  O,  an 


a  kind  of 
and  two 


partments  with  nozzle*  as  shown  at  D,F ;  this 
sliding  dish  rests  upon  tho  brickwork  or  wall  O, 
and  is  worked  as  follows.  Suppose  the  people 
on  tho  D  Me  of  the  wall  require  water,  the  slide 


.  a, 


'1 

i 

/ 

[ 

1 

A  is  the  strainer  or  blast -holes,  which  most  be 
fixed  upon  a  good  solid  foundation,  unless 
otherwise  lixed  upon  stages,  or  at  the  top  of  the 
well,  which  is  sometime*  done  by  cutting 
two  semicircular  holes  in  two  6in.  by  9in.  or  1 1  in . 
pieces  of  timber,  and  by  fixing  the  flange  U  of 
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Hit  pump  b  lvrecn  IhflM  limbers  {(or  this  Res- 
B  1",  Kg.  ■■«:•  ■  Now  suppose,  all  to  be  screwed 
together,  us  illustrated  in  the  above  diagrams, 
Uk'  bottom  or  barrel  purt  being  supported  or 
steadied  by  the  stage  (',  it  pLin  uf  which  is  shown 
ot  Fig.  -lb?.  F  U  the  main  stage  and  K  the 
clip-hioek,  which  in  bolted  to  the  main  stage  with 
the  bolts  A,  U,  C,  IJ.  There  is  un  advantage  in 
using  such  stages  as  these :  the  stage  is  not 
weakened  by  boring  a  large  holo  through  the 
centre  of  the  wood,  and  another  ia  Uiat  Uiey  hold 
the  pipe  a*  firm  a«  yon  may  choose  to  screw  the 
block  to  the  main  stage.  Of  course,  stick  stages 
may  be  of  iron  or  (fin-metal.  Having  every- 
thing in  the  well  right,  next  provide  the  pump- 
pole,  which  should  be  at  least  bum  1  Jin.  to  'Jin. 
diameter,  made  of  oak,  or  other  pood  lasting 
material.  Fasten  the  forks  of  the  pump-red  to 
the  pole,  as  shown  at  E,  Fig.  207,  and  also  the 
coupling  at  H,  It  may  happen  that  an  extra 
coupling  will  be  required  to  connect  two  or  mure 
jkiIv.-  toother,  or  this  may  bo  done  with  two 
mm  jilatcs  with  the  pole  bolted  between  them. 
Having  the  lot  the  exact  length,  proceed  to  lower 
the  first  pole,  then  the  next  is  bolted  on,  and  the 
next,  until  the  desired  length  is  obtained.  Now 
pour  some  water  into  the  pump  and  work  the 
handl.',  n*  lx  fore  explained  in  jack-pumps.  The 
primping  at  first  will  hang  vcrvhe-ivyon  the  hand, 
and  m<><  likely  cock  the  handle,  but  as  the  water 
rises  up  the  pump  to  the  rods  will  float,  and  the 
whole  thing  become  light  on  the  hand.  Such 

Cup*  generally  work  lightly,  and  will  butt  a 
gtin.e;  but  it  will  readily  be  seen  that  they 
cannot  throw  water  above  the  handle;  bat 
happily  we  can  with  another  kind.  Such  a 
pnriip  is  illustrated  at  Fig.  .'110.  Hero  is  a  lead 
pump  liarrcl  reaching  from  bottom  stage  ('to  the 
top.  Of  course  the  ordinary  cluck  sucker-box 
may  Iw  used  in  conjunction  with  this  bucket 
and  flouting  polo.  It  is  easily  repaired  and 
works  w  ith  freedom,  either  from  a  frame  or  anv 
of  the  handle*  to  bo  hereafter  referred  to.  (fee 
Figs.  S  id.  :i,V0,  161,  33ft,  fa.  This  pump  is 
known  by  the  name  of  a  lift  and  force-pump  ;  and 
■our  it  !•  timO  to  consider  what  will  be  the  pres- 
sure upon  the  sides  of  the  birrel  and  bucket  of 
pumps.  In  this  rase  suppose  the  well  to  be  a 
■cap  one ;  then  you  must  use  a  pump-barrv]  of 
suitable  size  for  the  easy  working,  and  the 
materials  of  projier  thickness  to  withstand  the 
pressure.  Take  into  account  the  height  of  the 
pi|»i  or  l  ining  main  which  is  carried  above  the  top 
of  the  well,  because  this,  as  a  matter  of  course, 
add.-  extra  pressure  to  the  water  within  the 
pump-bamd. 

( To  b*  coHtinutd.) 


riquin  tie  cap  may  be  re-placed,  and  tho  thread 
carried  id  which,  haviug  obtained  a  true  hard, 
will  lint  be  found  such  a  difficult  matter. 

I  wdl,  with  your  permission,  now  proceed  to  a 
dcfcripticti  of  a  few  of  the  more  complex  tools, 
used  for  ornamental  turning.  First,  I  should  like 
to  dispel  the  prevailing  ides,  that  before  any  work 
of  tins  kjud  l«  accomplished,  a  very  largo  outlay  is 
necessary.  It  is  no  use  my  trying  to  hide  the  fact 
that  ornamental  turning  is  a  somewhat  expensive 
hobby :  but  still,  with  a  good  lathe  and  some  of  the 
more  simple  instruments,  a  very  flue  collection  of 
specimens  ran  Is-  produced. 

A  shujt  l-«t  of  the  instruments  necessary  for  this 
may  be  useful.  Assuming,  then,  that  a  well-made 
lathe  (traversing  mauilrel  will  be  best)  is  obtained, 
all  Dial  will  Is-  wanted,  in  the  first  place,  will  be  an 
an  overhead  motion,  compound  ornamental  turning 
slid';- rest,  eccentric  cutter,  a  vertical  cutter,  anil  a 
drill-spindle,  with  about  three  doxen  cutters  to 
each . 

1st.  Then  the  overhead  motion:  there 
descriptions  of  these.    That  upon  th 
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THE  MODERN  LATHE:  ITS  MANU- 
FACTURE AND  UaE8.* 

By  J.  H.  Evans. 
(f •ont.nurJ  from  p.  510.) 

HAVING  briefly  described  the  construction  of 
this  lathe.  Twill  give  a  few  details  of  the 
uianiii  r  m  which  it  is  used.  It  produces  both  in- 
ternal and  exteni.il  screws,  with  absolute  certainty, 
and  thi«.  it  is  needless  to  say,  reduces  the  difficulties 
of  screw-cutting  to  a  minimum  i  where  its  advan- 
tages are  moat  obvious,  will  be  found  in  such  work 
as  an  ivory  box  with  a  short  screw,  and  only  suffici- 
ent material  to  fit  the  top  and  bottom  together,  so 
Mist  a  failure  in  striking  the  screw  would  render  it 


The  work  being  turned  to  tho  size  required,  the 
rail  at  the  rear  eud  is  removed,  and  the  steel  guide, 
whichever  is  selected,  put  on  its  place.  The 
corresponding  sriew  in  the  conductor  is  then  placed 
■nder  it,  and  the  eccentric  turned  round  until  it 
comes  in  close  coutaet  with  the  guide,  bo  that  it 
will  work  without  any  shake.  The  motion  being 
now  given  to  the  mandrel,  it  travels  forward  at  the 
rate  given  to  it  by  the  pitch  of  the  sorew  on  the 
guide  ;  the  T-rsst  must  be  so  arranged  tliat  the 
mandrel  wUl  recede  without  runniug  away  from  it. 
at  the  same  time  it  must  he  placed  so  that  the  face 
of  th-  work  will  not  come  in  contact  with  it. 

Tim  fly-wheel  must  not  take  an  entire  revolution, 
but  work  backwards  and  forwards,  the  throw  of 
the  crank  pointing  each  wav  alternately.  This  will 
require  a  little  practice.  The  action  must  lie  as 
Tegular  as  psssible.  and  the  foot  should  not  leave' 
the  treadle.  It  will  be  observed  that  the  fly-wheel, 
bvstig  very  much  larger  in  diameter  than  the  pulley 
on  the  mindrel.  it*  partial  revolution  causes  the 
pulley  to  make  several  complete  turns,  sufficient 
f  or  all  short  screws.    And  where  a  longer  s.-n  w  i» 
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plan  is  still  made  by  s'tne  mak< 
useful  one .  but,  at  the  same  time,  there  is  room 
for  considerable  improvement,  inasmuch  as  where  a 
number  of  instruments  with  any  considerable 
difference  in  the  size  of  the  pulley  ore  used,  separate 
bands  are  necessary. 

Iu  the  cue  you  sec  attached  to  the  lathe  I  exhibit, 
vou  will  observe  that  there  an-  two  staudaids,  one 
being  tiled  to  each  side  of  the  latho-frame  by 
strong  bolt-,;  acres*  the  top  u  triangular  bar  is 
fixed,  by  a  uut  at  each  cud  also.  There  you  will 
see  a  rigid  framework  is  formed;  upon  this  bar  a 
metal  carriage  is  fitted,  which  slides  from  end  to 
end  ;  upon  tliis  again  is  fitted  another  cross  piece, 
working  upon  two  centres,  through  which  another 
long  bar  pusses,  having  on  the  rear  end  a  counter- 
balance weight,  and  in  the  front  a  jiair  of  guide- 
pulleys  ;  these  are  for  the  purpose  of  conducting  the 
b.u.d|  from  the  drum  that  works  below,  on  to  the 
instruments  that  are  used  in  the  slide-rest;  the 
round  bar.  as  you  will  see,  carries  a  long  drum  for 
sinral  work,  ami  a  metal  pulley,  which  is  driven 
from  the  fly-wheel  below.  The  advantages  of  this 
putteni  are,  in  my  opinion,  first,  that  it  facilitates 
using  the  whole  length  of  the  bud,  if  desired ; 
secondly,  that  one  band  will  answer  for  all  the  in- 
struments .  thirdly,  that  the  tension  upon  tho  band 
can  la-  more  readily  adjusted  ;  fourthly,  it  is  more 
steady  and  less  likely-  to  vibrate,  which  is  an 
important  tiling. 

I  may  mention  that  the  la-st  proof  of  the  advan- 
tages over  other  patterns,  is  the  large  uuuiber  that 
have  been  made,  not  only  by  myself,  but  by  other 
makers. 

We  will  now  consider  the  ornamental  turning 
slide-rest,  a  few  details  of  which  will  probably  be 
interest.  This  is  an  instrument  which  forms  a  most 
important  part  in  ornamental  turning,  and  one 
iu  which  |-er)ui]is  more  improvements  have  been 
made  tliaii  in  any  other  |ssrU  of  the  lathe,  esjiccially 
within  the  last  few  years.  The  original  rest,  of 
which  this  is  one,  woo,  as  you  sec,  extremely  short, 
and  lifted  only  to  a  common  rest-pedestal  without 
any  means  of  adjusting  the  height  of  centre,  or  to 
turn  a  surface  and  cylinder,  beyond  using  tho  T- 
-  ,  and  raising  it  by  hand.  These  movements 
want  under  any  circumstances,  uncertain.  The 
next  advance  was  a  ring  fitted  under  the  top  slide, 
to  raise  and  depress  the  height  of  centre :  but  the 
means  of  setting  with  any  certainty,  to  turn  a  sur- 
face or  cylinder,  were  still  wanting.  Without 
dilating  further  upon  obsolete  tools,  I  will  now 
give  a  few  details  of  those  now  made,  and  1  think 
the  slide -rest  I  liave  here  will  clearly  illustrate  tho 
advantages  they  possess. 

You  will  sec  that  a  metal  cradle  is  fitted  to  the 
lathebrd,  and  a  transverse  fitting  is  planed  perfectly 
square  to  it ;  when  this  is  done  the  body  of  the  rest 
is  almost  planed  to  fit  it  ;  the  metal  cradle,  having 
one  side  loose,  it  con  be  adjusted  to  slide  most  ac- 
curately ;  the  body  of  the  rest  is  then  carefully 
chucked  on  a  true  faco-plato  and  bored  or  turned 
out  to  II in.  diameter;  that  part  upon  which  the 
ring  works  must  be  screwed  before  it  is  removed 
from  the  chuck.  In  making  a  rest  of  this  descrip- 
tion, great  accuracy  is  required,  and  this  will  depend 
iu  a  great  measure  upon  the  truth  of  the  chucking 
and  turning.  Tbc  body,  thus  far,  is  ready  to  receive 
tlei  stem  of  the  main  slide ;  this  should  lie  carefully 
planed  up,  and  then  chucked  on  the  face-plate  in 
a  similar  way,  and  tho  stem  fitted  accurately  to  the 
hole.  These  form  the  most  important  fittings,  and. 
if  pro|K'rly  done,  it  will  be  obvious  that,  when  put 
together,  whichovcr  way  it  is  turned,  or  in  what- 
ever part  of  the  slide  the  tool  is  used,  it  will  be 
positively  at  the  same  height  of  centre,  I  need 
scarcely  point  ont  that,  if  the  hole  is  not  bored  true 
to  the  far.',  the  upper  slide  cannot  be  correct,  and 
it  the  error  is  of  the  m  *t  minute  degree,  it  will 
multiply  to  a  very  serious  extent  in  the  length  of 
the  sImIo.  Tho  metal  ring  used  for  raising  and  de- 
pressing the  height  of  centre  lias  now  two  screws 
fitted  at  opposite  sides,  their  purpose  being  to  fix 
tho  ring  when  the  height  is  determined.  Until 


when  turned  from  one  point  to  another,  and  it  was 
found  that  the  weight  of  the  top  part  of  the  rest 
earned  the  ring  round  with  it,  and  consequently 
caused  the  difference  ;  the  fixing  screws,  however, 
entirely  overcome  the  difficulty. 

We  now  come  to  the  upper  part ;  it  will  be  seen 
that  in  this  we  have  several  improvements.  First, 
by  an  extra  collar  on  one  of  the  adjusting- screws. 
Were  are  able  to  place  the  top  slide  under  control 
without  the  use  of  the  lever  at  all.  I  know  many 
gentlemen  who  have  turned  for  a  long  time,  who 
still  prefer  the  lever :  but  when  used  to  the  screw  I 
consider  it  a  great  advantage,  and  never  use  any- 
thing else  myself.  Another  additiou  is  the  metal 
cover  to  the  main  screw  for  the  purpose  of  keeping 
the  shavings  and  dirt  out  of  the  screw  :  this  saves  a 
deal  of  wear  and  tear,  and  inconvenience  to  the 
turner.  Tho  main-screws  both  for  the  long  slide 
and  the  top  are  all  made  ten  to  the  inch. 

I  am  now  making  another  slide-rest  of  a  still 
morn  elaborate  description ;  it  has  a  longer  main 
slide,  and  Use  upper  part  is  fitted  wjth  a  quadrant 
to  the  slide  ;  this  enables  the  tool  to  be  set  at  an 
angle  without  altering  tbe  lower  part,  and  is  'if 
great  service  when  using  moulding  tools,  either 
fixed  tools,  or  revolving  drills.  On  tho  end  of  the 
screw1  a  tangent  wheel  is  fixed,  which  forms  the 
micromites  for  the  divisions  in  the  front ;  a  tangent 
screw  tit  ted  to  a  metal  frame  is  thrown  into  gear 
by  a  cranked  lever,  and  can  lie  made  to  art  in- 
stantaneously. Tliis  screw  having  a  pulley  on  the 
end,  it  can  be  driven  from  the  overhead  motion  and 
a  self-acting  cut  can  be  taken  its  entire  length-  I 
will  point  out  an  improvement  I  have  made  in  the 
fluting  stops,  which,  for  accurate  work,  has  been 
found  a  great  help.  The  plain  stops,  it  will  be  seen, 
have  a  set  screw  which  passes  through  the  centre, 
aud  are  sometimes  divided  on  the  head,  a  reading 
Una  being  marked  across  tho  metal ;  as  long  as  the 
head  of  the  sorew  and  the  line  are  close  together 
they  will  answer  ;  but  for  doing  large  star  patterns 
I  found  that  it  was  impossible  to  read  accurately 
when  the  lines  becomes  separated,  which  they  do 
by  the  movement  of  the  screw.  To  overcome  this 
I  have  introduced  what  mav  be  called 
reader,  this  being  cut  out  to  lit  the  i 
lines  are  always  close  together,  and  can  be  read 
with  the  greatest  case  and  accuracy. 

The  nu'lal-turuiiig  slide-rest  again  is  a  most 
aseful  tool,  not  only  for  turning  metal  but  for 
roughing  out  large  pieces  of  wood.  There  sre 
vanuus  descriptions  of  these  rests.  The  one  gene- 
rally made  to  accompany  ornamental  lathes  you 
wilf  see  exhibited  on  the  table  below  ;  it  consists  of 
a  metal  cradle  fitted  to  the  lied  of  the  lathe,  having 
on  one  side  an  angle,  the  other  square  ;  a  massive 
cast-iron  base  is  fitted  to  this,  on  tbe  top  of  which 
another  slide  is  fitted.  I  have  now  adopted  a  new 
plan  of  arranging  this  slide— that  is,  to  make  it  take 
a  complete  revolution  by  fitting  the  bobling-dosm 
bolts  into  a  T -groove.  There  are  several  advant- 
age* derived  from  this.  In  the  first  place,  the 
slide-  can  be  brought  round  so  that  a  surface  cat 
may  be  taken  with  the  main  or  lower  slide  ;  this.  1 
consider,  offers  a  considerable  advantage  over 
leaving  to  use  the  top  slide,  which  must  bear  all  00 
oue  end,  when  used  for  the  same  purpose.  Then 
again,  the  fact  of  being  able  to  turn  tbe  slide  to  any 
desired  position  without  removing  the  holts  V) 
different  bolea  is  of  great  importance,  and  Ui*n- 
bi-ing  no  quadrant  slots  for  the  bolts  necessary, 
there  is  no  :!  unity  for  shavings,  Jtc,  to  get  is 
Another  improvement  is,  having  a  powerful  .low- 
tail  slide  fitted  to  the  lower  port  to  bold  it  securely 
to  the  bed,  instead  of  relying  upon  the  cradle  to  do 
so. 

Wo  will  now  pass  on  to  consider  the  eccentric 
cutter.  This  is  made  to  run  in  a  steel  stem,  which 
fits  into  the  tool-box  of  tbe  slide-rest,  and  is  driven 
from  the  overhead  motiou.  It  has  been  suggested 
bv  many  gentlemen  that  I  have  met  in  the  coure- 
of  my  experience,  that  tho  eccentric  cutwr  anJ 
eccentric  chuck  ire  identical  in  their  productions  : 
to  a  certain  extent  the  remark  applies,  inasmuch  s> 
iu  it  re  patterns  that  can  bo  executed  with  the  cutter 
may  be  done  with  the  chuck ;  but  in  working  then 
out  separately,  it  will  be  found  that  a  vast  number 
of  very  beautiful  patterns  can  be  cut  by  mean-  '. 
tbe  chuck  that  could  not  possibly  be  done  by  tt* 
cutter.  Then,  again,  we  havo  the  combination  tl 
the  two,  the  effect  of  such  work  being  very 
interesting  indeed.  First,  then,  with  the  eeeennv 
cutter  ;  all  such  patterns  as  represent  the  intersec- 
tion of  circU-s  are  cosily  cut,  and  the  variety  mi; 
lie  said  to  be  infinite  for  the  simple  reason  Uut  i 
very  slight  alteration  in  Uic  settings  will  niax* 
quite  a  different  pattern.  There  are  various  wan 
of  altering  the  aspect  of  tho  work,  either  by  > 
different  division  on  the  pulley,  a  more  or  less  Mat 
angle  to  Uie  toed,  or  a  larger  amount  of  eccentricity 
to  the  cutter.  The  pattern  Uiat  ia  generally  pr»  - 
tised  first  is  what  is  termed  the  barleycorn.  This  fc 
cut  with  a  double  angle  tool  of  about  4  V,  an.;  i 
division  that  is  most  suitable  to  the  diameter  of  Im- 
material. The  diameter  of  the  circle  cut  is  sis 
governed  in  Uie  some  way.  Having  cut  a  series  . -f 
patterns  wiUi  the  double-angle  tool,  it  will  h 
interesting  to  study  the  different  effects  to  be  ot- 
tained  by  tho  two  si 
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i  to  cot  right  an<l  left,  by  using  these  tocla  at 
precisely  the  same  settings.  A*  for  the  double 
angle  tool,  the  different  effect*  will  be  ki  appa- 
rent, thnt  it  will  bo  unnecessary  to  exptitiale  further 
upon  them. 

In  these  three  tools  we  hare  those  that  »re  prin- 
cipally used  with  thin  instrument  fur  face  work. 
There  are,  of  course,  n  large  variety  ..f  t  uU  of 
different  patterns,  su<h  us  r  m. d-n-  I»\nl 
•juartcr  hollows,  and  rounds.  These  are  used  for 
working  up  mouldings  and  many  other  purposes. 

[To  be  MMsMMnf.) 
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DYNAMO  ELECTRIC 
VII/ 

By  Prof.  S.  P.  Tuojirsox.  D  A..  D.Sc. 
(CuNtiitttrJ  fnm  pvjr  .*>1S.) 

Alternate-current  Dynamos. 

BUT  by  far  the  most  important  of  the  dynamos  of 
this  second  class  an  those  usually  known  oau/frr- 
naU  current  mneh  i  ntt.  This  type  0  f  d  viianiowasorigin  • 
ally  created  by  Wildi ,  in  IW7,  The  field-magnet* 
consist  of  two  crowns  of  n.xcd  roil*,  with  irou  cores, 
arranged  so  that  their  five  |»d<  s  are  opposite  to  one 
another,  with  a  space  between  them  sufficiently 
wide  to  admit  the  armature.  The  poles  token  in 
order  round  each  crown  are  ultimately  of 
north  and  south  polarity,  and  opposite  a  north' |vd<i 
of  one  crown  faci  s  a  south  p  le  of  the  other  crown. 
This  description  will  apply  to  the  magnets  of  the 
alternate  cum  nt  machine*  of  Wilde  and  Siemens, 
to  the  so-called  1- 'erranti  machine,  and,  with  certain 
reservations,  to  the  mat  Lines  of  IjichaUAsee  and  of 
Gordon.  The  armatures  in  aluicst  all  machines  of 
this,  type  consists  of  a  Jiu-,  tearing  at  its  lieriphery 
a  number  of  coils,  whose  axe*  are  parallel  to  Uie 
axis  of  rotation.  The  principle  will  Re  lieat  under- 
stood   by   reference  to    I  ;g.  1'!'.  which  gives  a 
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general  riew  of  the  arrangement.  Since  the  lines 
of  forco  run  in  opposite  directions  between  the 
ftzsd  coQj,  which  ore  alternately  S  N,  N  S,  as 
described  above,  the  moving  culls  will  necessarily 
be  traversed  by  alternating  currents  :  and  as  the 
alternate  mils  of  the  armature-  will  he  traversed  by 
currents  in  opposite  senses,  it  is  needful  to  connect 
them  up,  as  shown  in  the  figure,  so  that  they  shall 
not  oppose  one  aiiotti' r'- ..  :\  n 

In  Wilde's  dynamo,  the  armature  coils  have  iron 
core*,  and  the  machine  is  provided  with  a  com- 
mutator on  the  sum,,  principle  as  that  used  by 
Jacob!  in  bis  famous  motor  of  1  Hj8,  consisting  of 
two  metal  cylinders,  cut  like  crown  wheels,  having 
the  teeth  of  one  projecting  between  those  of  the 
other,  so  that  the  brushes  make  contact  against 
them  alternately  as  they  rotate.  The  brushes  are, 
of  course.  Hied,  so  that  they  do  not  both  touch  the 
same  part.  This  commutator  Wilde  usually  applied 
to  a  few,  or  only  one,  of  the  rotating  coils,  and 
utilised  the  current  thus  obtained  to  magnetise  the 
field-magnets.  The  main  current  was  not  so  com- 
muted, but  was  led  away  from  a  simple  collector, 
consisting  of  two  rings  connected  to  the  two  ends 
of  the  armature  circuit,  each  being  pressed  by  one 


Siemens  prefers  to  u«r  n  -it.ir.to  or  direct 
current  machine  to  excite  the  tield-magnets  of 
alternate -current  dynamo.  In  the  armature  of  the 
latter,  the  coils  are  wound  usually  without  iron 
upon  wooden  cores.  In  some  forms  of  the  machine, 
the  individual  coils  are  inclosed  between  perforated 
discs  of  thin  German  silver.  When  currents  of 
great  strength  are  required.  bu(  n<tt  0f  great  electro- 
motive force,  the  cods  are  coupled  up  in  parallel 
arc,  instead  of  being  united  in  series. 

In  a  dynamo  by  I-achaussce,  which  vary 
strikingly  resembles  the  preceding  one,  there  is  iron 
in  the  cores  of  the  rotating  mile.    But  the  main 

*  Extracted  from  the  Cantor  L«cture»,  delivered  before 
Use  Society  of  Arts. 


difference  is  that  the  rotating  coils  are  th?  field 
magnets,  i  xcited  by  a  separate  Gramm-  dy:iamo, 
whilst  the  coils,  which  are  fixed  in  two  crowns  on 
either  side,  act  as  armature  coils  in  which  currents 
an*  induced. 

Gordon's  dynamo,  the  largest  yet  m-ide,  is  con- 
structed on  thcNtme lines asthe  Lnchaussccnuichinc ; 
but  with  many  important  improvement*.  In  the 
first  place,  there  are  twice  as  many  ceils  in  (he  fixed 
armatures  as  in  the  rntating  niagui.ts.  there  being 
^  nil  each  side  of  the  rotating  disc,  or,  in  all.  ot 
moving  coils:  while  there  an-  ol  on  i  oh  of  tin 
fixed  circles,  or  1  ."S  stationary  coils  in  all .  The  lattc: 
an-  of  an  elongated  shape,  wound  iijvmi  a  bit  of  iron 
boiler-plate,  bent  up  to  an  acute  V  form,  with 
checks  of  perforated  German  silver  as  flangrs.  Th, 
object  of  thus  arranging  the  coils.  «■:>  that  the 
moviug  ones  shall  have  twice  the  angular  breadth 
of  the  fixed  ones,  is  to  prevent  adjacent  coils 
of  the  fixed  series  from  .vtiog  detrimentally,  by 
induction,  upon  one  another.  Tim  alternate  ends  of 
the  fixed  scries  are  united  together  iu  j  arallel  arcs, 
so  that  there  are  two  distinct  circuits,  in  either  or 
both  of  which  lamps  can  be  placed  ;  or  they  can  be 
coupled  up  together.  Great  care  appears  "to  havo 
Is-en  taken,  in  the  const ne  tion  of  U.:s !  t-_-- •  r,i  .  'i,:.<  , 
to  guard  against  the  appearance  of  Four-unit 
currents,  by  arranging  the  cores,  trim  -s.  and  coil*, 
so  that  all  metal  juirts  of  any  size  sr  d]  ,,r 
otlierwise  structurally  divididat  right  angles  to  tin- 
direction  of  the  induced  electromotive  f  arc**. 

Yet  another  iilteninte. current  dynamo,  identical 
in  many  respects  with  the  Siemens  alternate  ••••invut 
dynamo,  has  lately  been  brought  out,  under  the 
name  of  the  Kerranti  machine.  As  in  the  machines 
of  Wilde  and  Siemens,  the  electro-magnets  form 
two  crowns  with  opposing  poles.  The  point  of 
difference  is  the  armature,  which,  like  that  of 
Siemens,  has  no  iron  cores  in  its  coils ;  hut  which, 
unlike  that  of  Siemeu*.  is  not  made  up  of  c  il*  *••  -m-1 
r  >uml  cores,  but  consists  of  zigzags  of  strip  copper 
folded  upon  one  another.  There  ure  eight  loops  iuth» 
zigzag  (as  shown  in  Fig.  'M)  which  depicts  half  only 
of  the  arrangement,  and  on  each  side  are  sixteen 
magnet  jioles  ;  so  that,  as  iu  Gordon's  dynamo,  the 
moring  jnrts  arc  twice  the  angular  breadth  of  the 
flxi-d  parts.  The  advantage  of  the  armature  of 
/ig/ag  copper  lies  in  its  simplicity  of  construction. 
Sir  W.  Thomson,  who  is  the  real  inventor  of  this 
armature,  proposed  originally  that  the  copper  strips 
should  lie  wound  between 'proj-  t  ting  :  -th  on  a 
wooden  wheel ;  he  also  proposed  to  use  as  field  - 
magnctsa  form  of  electro-magnet  of  the  kind  known 
as  Huberts'!,  and  also  used  by  Joule,  in  which  the 
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in  Fig.  31,  in  diagram.  I  have  noticed,  m  gsnaassf, 
several  points  in  this  machine— the  form  of  its  fleW- 
ni.igni  !s  and  then  coils,  the  internal  >  I-  ctio-in  igti 
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wire*  that  bring  the  exciting  curn-nt  ar-  ]  i  s.  ,1  up 
and  down,  iu  3  zigzag  form,  Is-tw.-i  n  iron  [.locks 
projecting  from  on  iron  frame.  I  am  not  aware 
that  this  particular  suggestion  has  been  adopted  as 
yet  in  practice. 

Much  more  might  !«•  -aid  conn  ruing  t'i"  two 
mm  hines  last  described— the  Gordon  and  the  Thom- 
son dynamos— but  time  does  not  permit  me  to  dwell 
longer  upon  them.  And,  indeed,  I  am  not  at  alt  cou- 
rineed  that  tlits  tv|>e  of  machine. though  at  present  it 
appears  to  be  the  fashionable  one.  isdestiu  1  t-i  pri.ve 
of  such  verj-  gr>-at  value,  simply  because  I  doubt 
whether  any  dynamo  that  yields  altemato  currents 
can  compete  with  continuous-current  machines. 
For  the  purposes  of  a  general  sysb  m  of  distribution, 
where  more  than  one  dynamo  must  bo  available, 
and  also  for  the  purpose  of  supplying  motors,  alter- 
nate-current machiiirs  areipaiteout  of  the  ■luentiou. 
I  will  not  therefore  dwell  longer  upon  them,  than 
merely  to  remark  that,  besides  the  disc  armatures 
now  described,  pole  armatures  have  been  employed 
in  alternate -rurreut  machines  bv  Gramme,  Jabloch- 
koff,  and  by  Lontin.  Hefner-Alteueck  has  gone  a 
stage  further,  and  by  the  device  of  employing  a 
disc  armature  in  which  the  number  of  colli  differed 
by  two,  or  some  other  even  number,  from  those  of 
the  field,  and  by  the  employment  of  a  multiple. liar 
collector  with  com  plica  tea  cross  connections,  has 
succeeded  in  converting  this  type  of  dynamo  into  a 
continuous-current  machine. 

Thomson's  "  Mouse-mill "  Dynamo 

Gne  other  dvnanio.  not  belonging  to  the  type  I 
have  been  dealing  with,  is  worthy  of  mention.  This 
is  Sir  W.  Thomson's  "  mouse-null "  dynamo,  shown 


Sin  W.  Tuonsos's  "  Morsr.-Miix  "  Dyt-amo. 


4,-e.  The  armature  is  o  hollow  cylinder.  S  S,  •»<!» 
up  of  parallel  copper  burs,  uiraugcd  like  the  bars 
of  a  mouse-mill  ;wheuce  the  name  of  the  machine). 
These  liars  are  insulated  from  each  other,  but  arc, 
connected  u  11  together  at  one  end.  At  the  other, 
they  serve  as  cullector-bars,  uud  deliver  up  the 
currents  generated  in  them  to  thu  "  l:rushes,"  which 
here  arc  rotating  discs  of  springy  copper  shown  as 
dotted  circles  at  C  C  in  the  figure.  Asthe  U  ma- 
ture is  a  hollow  barrel,  with  fixed  electm-magneta 
within,  it  cannot  Is-  rotated  uu  a  spindle,  but  runs 
on  friction  rollers,  AA',  by  one  or  more  of  which  it 
is  driven. 

Dynamos  of  the  Third  Class 

I  now  cotne  to  the  third  class  of  dynamos— those 
iu  which  rotation  of  a  conducts!  ifl  :i-o  .>ntii>uous 
menus'.-  in  the  liumK-r  of  lines  of  force  cut  by  the 
device  of  arranging  one  part  of  the  conductor  to 
slide  on  or  rouud  the  magnet. 

The  t.-irlie^  machine  w  hit  h  has  any  right  to  bo 
called  a  dyuamu  »  as,  in  fat  t,  of  this  class.  Parlow 
and  Sturgeon  had  shown  that  a  copper  disc,  placed 
between  the  poles  of  a  magnet,  rotates  in  the 
magnetic  field  when  travi  rse-1 by  an  electric  current 
from  its  axis  to  its  periphery,  where  there  is  a  slid- 
ing'contact.  Faraday,  iu  IS:il,  showed  that  by 
rotating  a  similar  disc  mechanically  between  the. 
is  iles of  a  magnet  continuous  currcutswere  obtained. 
These  he  drew  off  by  collecting  springs  of  cippnror 
bad,  one  of  which  touched  the  axis  whilst  the  other 
pleased  against  the  amalgamated  periphery,  lie 
was  thus  "able  to  construct  a  new  electrical 
machine."  "  Here,  therefore,  was  demonstralisi 
the  production  of  a  permanent  (i.e.,  coutinuousjenr- 
rcut  of  electricity  by  onlinary  magnets."  But 
Faraday  did  not  stop  short  with  ordinary  magnet*  : 
he  went  on  to  employ  the  principle  of  separate  ex- 
citement of  his  fii'ld-iiiMguets.  " These  etlccts  were 
also  obtained  from  t!retio-i.mgnelie  polti,  resulting 
from  the  use  of  copper  helices  or  spirals,  tither 
alone  or  with  iron  cores.  The  directions  of  the 
motions  were  precisely  the  same  ;  but  the  artmu  was 
much  greater  when  the  iron  cores  were  used,  than 
with' ut,"  Tim  invention  of  the  dynamo  date*, 
therefore,  from  lH.il,  and  Faraday  was  its  inventor, 
though  he  left  others  to  reap  'the  fruits  of  his 
splendid  discovery.t  Such  a  machine,  however,  is 
impracticable,  fur  several  reasons:  the  peripheral 
friction  is  inadmissible  on  any  but  a  small  scale  : 
moreover,  the  disposition  of  the  fie  Id -magnets  neces- 
sarily evokes  wasteful  eddy-currents  in  the  disc, 
which,  even  if  slit  radially,  would  not  be  an  appro- 
priate form  of  armature  for  such  a  limited  magnetic 
field. 

Another  method  of  obtaining  a  eontinuouscutting 
•  f  the  lines  of  forco  is  where  a  sliding  conductor 
travels  rouud  the  pole  of  a  magnet.  Farsilay  even 
generated  continuous  currents  by  rotating  a  magnet 
with  a  sliding  connection  at  its  centre,  from  which 
a  conductor  ran  round  outside,  and  made  contact 
with  the  end-pivots  which  supported  the  magnet. 

A  similar  arrangement  was  devised  by  Mr.  S. 
Alfred  Varlcy,  about  the  year  IWi'i.  He  rotated  an 
iron  magnet  in  a  vertical  frame,  having  a  mercurial 
connection  at  the  centre.  The  current  which 
flowed  from  both  ends  of  tho  magnet  toward  the 
centre  was,  in  this  machine— which  by  the  kindness 


«  "  Experimental  Researches"  I  IS8:-"I  hsve  rather, 
hosrrver,  been  desirous  of  dlscownng  new  fails  slid  new 
relations  drprud  -ut  on  ni»gnfto-elcctrtc  induction,  than 
of  exalting  the-  furor  of  tbiar  alreadj  obtained;  benac 
assured  Oist  the  Utter  would  find  their  full  MM 
hereafter."  Can  any  passage  bv  found  in  the  whole 
wars  of  science  mure  profoundly  prophetic,  or  inure 
cbunv-teruti.-ally  philosophic,  than  these  w.,nl«,  with 
whiJi  Fonday  closed  this  section  of  bis  researches. 
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of  Mr,  Vrirlcy,  I  am  able  to  exhibit  to  you  to-night 
— made  to  return  to  the  machine,  and  to  pass 
through  coils  surrounding  the  polo  of  tho  rotating 
magnet ;  thus  anticipating  tho  self -extiting  principle 
of  Later  date.  Mr.  Varley  also  proposed  to  use  an 
external  electro- magnet  to  increase  the  action. 

Quite  recently,  the  same  fundamental  idea  ha* 
beea  worked  upon  by  Messrs.  Siemens  and  Halske, 
who  have  produced  a  so-callod  "  unipolar  " 
laachino.*  In  this  remarkable  dynamo  there  arc 
two  cylinders  of  copper,  both  slit  longitudinally  to 
obviate  eddy  •currents,  each  of  which  rotates  round 
oao  pole  of  a  U-shaped  electro-magnet.  A  second 
eloctrn- magnet,  placed  between  the  rotating 
cylinders,  has  protruding  pole -pieces  of  arching 
form,  which  om  brace  the  cylinders  above  and  below. 
Each  cylinder,  therefore,  rotates  between  an 
internal  and  an  external  pole  of  opposite  polarity, 
aadroosequently  cuts  tho  Unosof  force  continuously 
by  sliding  upon  the  internal  polo.  The  currents 
from  this  machine  are  of  very  great  strength,  but 
at  only  a  few  volts  of  eloctromotire  force.  To  keep 
dawn  tlin  resistance,  many  collecting  brushes  press 
en  each  end  of  each  cylinder.  This  dynamo  is 
actually  at  work  for  electroplating. 

The  o:dy  other  dynamo  of  this  class,  of  which  I 
have  seen  any  published  notice,  is  one  recently 
patented  by  Mr.  E.  L.  Voice,  in  which  a  coil  arma- 
ture, wound  upon  an  iron  ring,  is  so  placed  that  the 
iron  ring  is  itself  one  pole  of  a  magnet,  a  projecting 
pole-peice  from  the  other  polo  being  fixed  near  it, 
so  that  the  noils  fixed  upon  one  p<>le  glide  round 
sad  cut  the  lines  of  force  proceeding  from  the  other 
polo.  Whether  this  machine  will  bo  a  practical  one 
r.snaioa  to  bo  seen. 

Wo  are,  however,  far  from  having  arrived  at 


ANIMAL  DOCTOES. 

IN  a  recent  communication  to  the  Biological 
Society,  M.  O.  Delaunay  observed  that  mcdi- 
rxnn,  as  praatUed  by  animals,  is  thoroughly  empiri- 
cal ;  but  the  same  may  be  said  of  that  practised  by 
inferior  human  races,  or,  in  other  wonts,  by  the 
majority  of  the  human  species.  Animals  instinct- 
ively choose  such  food  as  is  boat  suited  to  them. 
M.  Delaunay  maintains  that  tho  human  race  also 
shows  this  instinct,  and  blames  medical  men  for  nut 

S.yiug  sufficient  respect  to  the  likes  and  dislikes  of 
a  patient*,  which  he  believes  to  bo  a  guide  that 
nay  be  depended  on.  Women  are  mora  often 
hungry  than  men,  and  they  do  not  like  tho  same 
kinds  of  food  ;  nevertheless,  in  asylums  for  aged 
poor,'  men  and  women  are  put  on  precisely  the  same 
regimen.  Infants  scarcely  weaned  are  given  a  diet 
mutable  to  adults,  meat  and  wine,  which  they  dis- 
like and  which  disagree  with  them.  M.  Delaunay 
investigated  this  question  in  tho  different  asylums 
of  Paris,  and  a*iertuined  that  children  do  not  like 
meat  before  they  are  about  five  years  of  age.  People 
who  like  salt,  vinegar,  Ac,  ought  to  be  allowed  to 
satisfy  their  tastes.  Lorain  always  taught  that 
with  regard  to  food,  people's  likings  are  the  bust 
guide.  A  large  number  of  animals  wash  themselves 
and  bathe,  as  elephants,  stags,  birds,  and  ants.  M. 
Delaunay  lays  down  as  a  general  rule  that  there  is 
uot  any  species  of  animal  which  voluntary  runs 
tho  risk  of  inhaling  emanations  arising  from  their 
own  excrement.  Some  animals  defalcate  far  from 
their  habitations ;  others  bury  their  excrement ;  others 
carry  to  a  distance  tho  excrement  of  their  young, 
In  this  respect  they  show  more  foresight  than  man, 
who  retains  for  years  excrement  in  stationary  cess- 
pools, thus  originating;  epidemics.  If  we  turn  our 
attention  to  the  question  of  reproduction,  we  shall 
see  that  all  mammals  suckle  their  young,  keep 
them  clean,  wean  thorn  at  the  proper  time,  and 
educate  them  .  bnt  those  maternal  instincts  are 
frequently  rudimentary  in  women  of  civilised 
nations.  In  fact,  man  may  take  a  lesson  in  hygiene 
from  the  lower  animals.  Animals  get  rid  of  their 
parasites  by  using  dust,  mud,  clay,  Ac.  Those 
suffering  from  fever  restrict  their  diet,  keep  quiet, 
seek  daikncss  and  airy  places,  drink  water,  and 
sometimes  oven  plunge  into.  it.  When  a  dog  has 
lost  its  appetite  it  eats  that  specios  of  grass  known 
ne  dog's  grass  (chittvttnt J ,  which  acts  as  an  emetic 
aad  purgative.  Cats  also  eat  grass.  Sheep  and 
cows,  when  ill,  seek  out  certain  herbs.  Whou  dogs 
are  constipated  they  eat  fatty  substances,  such  as 
oil  aud  butter,  with  avidity,  until  they  arc  purged. 
The  same  tiling  is  oliserved  in  horses.  An  onini'il  suf- 
fering from  chronic  rheumatism  always  keeps  at  far 
as  possible  in  tho  sun.  The  warrior  ants  have  regu- 
l.i!  Iv  nrsjauuM-d  ambulances.  Lutreillo,  cut  the 
antennas  of  au  ant,  and  other  ants  came  and  covered 
the  wounded  part  with  u  transparent  fluid  secreted 
from  their  in  >uth».  If  a  chiniphnrco  be  wounded, 
it  slops  the  blading  by  placing  it*  hand  on  the 

•  This  winds  Like  a  Utut  h  rssj  /«f«^e,  for  the  machine 
hi*  two  pile*.  But  the  name  rn  derived  from  Oie  term 
"  imij^olar  mltjrUfm,"  which  Continental  elctrirun*  iriv. 
lo  too  111  luctien  of  current*  bv  the  T<r\<ee»ii  ai  "  cont inuoUN 
'ul'nili,"  wliirh  we  are  now  deAknp  with.  1  do  not  lulur! 
the  term,  si  it  u  oeedlessly  mystifying." 


wound,  or  dressing  it  with  leaves  and  grass.  When 
an  animal  has  a  wounded  leg  or  arm  hanging  on,  it 
completes  the  amputation  by  meant  of  its  teeth.  A 
dog  on  being  stung  in  the  muzzle  by  a  viper  was 
observed  to  plunge  its  head  repeatedly  for  several 
days  into  running  water.  This  animal  eventually 
recovered.  A  sporting  dog  was  run  over  by  a  car- 
riage. During  three  weeks  in  winter  it  remained 
lying  in  a  brook  where  its  food  was  taken  to  it ;  the 
animal  recovered.  A  terrier  dog  hurt  its  right  eye  ; 
it  remained  lying  under  a  counter,  avoiding  light 
and  heat,  although  habitually  it  kept  close  to  the 
fin*.  It  adopted  a  general  treatment,  rest  and 
abstinence,  from  food.  The  local  treatment  con- 
sisted in  licking  the  upper  surface  of  the  paw,  which 
it  applied  to  the  wounded  eye,  again  weiring  the 
paw  when  it  became  dry.  Cats  also,  when  hurt, 
treat  themselves  by  this  simple  method  of  continuous 
(nitration.  M.  Deluanay  cites  the  case  of  a  cat 
which  remained  for  some  time  lying  on  the  bank  of 
a  river ;  also  that  of  another  cat  which  had  the 
singular  fortitude  to  remain  for  forty-eight  hours 
under  a  jet  of  cold  water.  Animals  suffering  from 
traumatic  fever  treat  themselves  by  the  continued 
application  of  cold,  which  M.  Delaunay  considers 
to  tie  more  certain  than  any  of  the  other  methods. 
In  view  of  these  interesting  facts,  wo  are,  ho  thinks 
forced  to  admit  that  hygiene  ana  therapeutics,  as 
practised  by  animals,  may,  in  the  interests  of  pay. 
chology,  be  studied  with  advantage.  He  could, 
thinks  the  Britiih  Statical  Journal,  go  even  further, 
and  say  that  veterinary  medicine,  and  perhaps 
human  medicine,  could  gather  from  them  some 
useful  indications,  precisely  been  use  they  are 
prompted  by  instinct,  which  are  efficacious  in  the 
preservation  or  the  restoration  of  health. 


HTTRBY,  WOEEY,  AND  WASTE. 

\  \  *  1  sr»  all,  says  the  Lmnett,  ton  much  in  a 
\  \J  hurry  about  what  we  do.  We  have  too 
many  irons  in  the  fire,  too  much  business  on  hand 
at  the  same  instant,  and  are  far  too  energetic  in  oar 
endeavours.  With  deliberation,  calmness,  and  such 
reserve  of  strength  as  result  from  perfect  restraint, 
a  man  may  do  uu  infinity  of  work  without  either 
trouble  or  injury.    Breathless  haste,  eager  anxiety, 

outcome  of  modern  activity,  whether  in  this  coun- 
try or  on  the  Continent.  The  system  of  "quick 
returns "  has  been  the  bane  of  literature,  almost 
extinguishing  it  and  substituting  in  its  place 
"  journalism.''  The  same  system  has  revolution- 
ised thought  and  science,  and  it  is  rapidly  under- 
mining tin;  human  constitution.  We  are  impatient 
for  results.  Speeches  are  made  with  the  knowledge 
that  they  will  appear  in  print  in  a  few  hours,  and 
that  if  anything  is  omitted  the  deficiency  will  be 
criticised  by  some  watchful  opponent  in  the  Press. 
Every  opportunity  must  be  seized  as  it  presents 
itself,  or  it  will  be  lost.  It  follows  that  statesmen 
and  politicians  are  kept  on  the  strain  of  sustained 
attention,  and  their  brains  are  for  many  hours  in 
tho  twenty-four,  whether  in  or  out  of  Parliament, 
in  a  condition  of  ferment.  Tho  brains  of  specula- 
tori  on  the  Stock  Exchange,  and  even  the  brains  of 
merchants  in  their  private  rooms,  are  equally  taxed, 
and  in  the  same  way.  AU  classes  of  the  community 
share  the  turmoil.  The  period  is  one  of  brain- 
wearing  impetuosity,  of  hurry,  worry,  and  waste — 
the  waste  of  cerebral  energy  and  nerve  force.  The 
higher  nervous  centres  are  kept  incessantly  at  work, 
and  become,  as  it  were,  overheated,  so  that  it  is  im- 
possiblu  they  should  quiet  or  cool  down  in  the  brief 
intervals  of  respite  allotted  to  repose.  Too  often 
they  do  not  rest  even  in  sleep.  The  brain  only 
dozes  instead  of  sleeps,  and  as  a  result  there  are 
dreams  of  the  recent  day's  work,  that  infallible 
symptom  of  impending  mischief.  The  only  marvel 
is  that,  looking  to  the  utterly  unphysiological  cha- 
racter of  our  mental  and  nervous  habits  of  work,  the 
number  of  sudden  failures  is  not  greater  than  it  is, 
and  that  we  have  not  a  larger  percentage  of  brain- 
mortality  to  deplore. 


IMPROVEMENTS  IN 

NIELLO. 

AN  improved  process  of  imitation 
been  recently  patented  in  this  country  by  F. 
Wirth,  of  Frankfort-ou-Maiue.  The  invention 
consists  in  producing  tho  desired  design  upon  the 
;.  .-!.>  I  or  plate  by  uieaii*  of  phi  i  to  -engraving  or 
photo-etching,  then  coating  the  so  engraved  sur- 
face with  japan  or  other  soft  enamel  and  drying 
the  same,  then  removing  the  surplus  of  tho  enamel 
by  grinding  or  other  means  until  the  surface  of  the 
enamel  is  oven  with  the  surface  of  the  metal,  and 
linally  plating  the  surface  of  the  metal  by  electro- 
deposition.  In  order  to  transfer  the  desired  artistic 
design  to  the  surface  of  the  metallic  plate  or  panel, 
the  design,  engraving,  or  other  work  of  art  is  first 
phctograiihed  and  the  negative  or  positive,  as  re 
quired,  is  placed  u|ion  a  sensitised  gelatine  film.  Th 
light  passing  through  tho  transparent  parts  of  the 
negative  or 


portions  of  the  film  insoluble.  After 
exposure  the  film  is  treated  in  water,  whereby  the 
parts  not  affected  by  light  are  swollen.  The  film 
after  being  treated  in  tlie  usual  manner  for  electro- 
deposition,  is  placed  in  the  copper  bath  and  a 
copperplate  of  the  required  thickness  deposited 
thereon.  This  plate  shows  the  lines  of  the  design, 
engraving,  or  other  work  intended  to  be  reproduced 
in  intaglio,  or  relief,  according  as  a  negative  or 
poritivo  was  employed.  In  place  of  the  photo- 
engraving process  just  described,  the  engraved 
plate  may  be  produced  by  photo-etching  or  by 
any  other  approved  method.  The  photo- 
engraved  or  photo-etched  plate  is  then 
covered  with  a  japan  or  any  suitable  soft  enamel, 
and  after  throughly  drying  and  hardening  it,  the 
surplus  is  removed  from  the  surface  of  the  plate  by 
grinding  or  other  means,  until  tho  surface  of  the 
metal  appears  and  the  enamelled  portions  are  even 
therewith. 

The  surface  of  the  enamelled  plate  is  then  electro- 
plated, the  whole  producing  a  very  striking  and 
artistic  effect,  as  the  enamelled  portions,  represent- 
ing the  original  design,  appear  on  a  ground  of  gold 
or  silver.  The  plate  so  obtained  is  now  applied  to 
the  purpose  for  which  it  is  intended,  forming;  a 
panel  for  artistic  furniture,  plaques,  and  other 


SCIENTIFIC  SOCIETIES. 


ROYAL  ASTRONOMICAL  SOCIETY. 

FT] HE  sixty- third  annual  general  meeting  of  the 
JL     Societv  was  held  at  Burlington  House  on 
Friday,  Feb".  9,  Prof.  E.  J.  Stone,  President,  in  the 
chair. 

The  President  announced  the  death  of  Prof. 
H.  Smith,  and  the  Earl  of  Crawford,  moved 
that  an  expression  of  the  deep  sorrow  which  this 
Society  feels  at  the  death  of  Prof.  Smith  should  be 
conveyed  by  tho  President  in  tho  name  of  the 
Society  to  Prof.  Smith's  sister.  The  resolution 
having  been  seconded  by  tho  Astronomer  Royal, 
was  put  to  the  meeting  and  carried  unanimously. 

The  President,  on  presenting  the  medal  of  the 
Society  to  Lord  Crawford,  for  transmission  to  Dr. 
Gould,  said :  Your  Council  has  awarded  the  Gold 
Medal  of  the  Society  to  Benjamin  Apthorp  Gould 
for  bis  "Uranometria  Argentina."  Dr.  Gould  u 
an  astronomer  who  ha*  held  a  leading  position 
amongst  the  cultivators  of  our  science  for  many 
years,  and  a  reference  to  the  "Royal  Society's 
Lists  of  Scientific  Papers  "  will  find  him  credited 
with  no  loss  than  fifty-five  papers.  These  papers 
treat  of  almost  all  branches  of  our  science,  and 
some  of  them,  such  as  the  "  Reduction  of  D'Agdet's 
Observations,"  are  works  of  considerable  extent 
and  of  great  value.  These  works  cannot  have  been 
without  their  influence  in  guiding  the  decision  of 
your  Council  in  the  award  of  the  medal ;  but  it  has 
Man  upon  Dr.  Gould's  direction  of  the  work  of  the 
Cordoba  Observatory  that  attention  has  been 
chiefly  directed.  The  astronomical  results  con- 
tained in  the  "  Uranometria  Argentina  "  constitute 
but  a  small  and,  in  my  opinion,  not  the  most 
valuable,  portion  of  those  which  have  been  ob- 
tained by  Dr.  Gould  since  he  assumed  the  direction 
of  the  Cordoba  Observatory  ;  but  although  the 
observations  for  the  southern  zones  are  understood 
to  have  been  completed,  and  one  volume  of  results 
has  already  been  published,  your  Council  have 
thought  it  undesirable  toawait Uncomplete  publica- 
tion of  these  results  before  marking  in  the  most 
eiupluitic  manner  in  their  power  their  high  appre- 
ciation of  the  skill  and  energy  with  which  Dr. 
Gould  has  utilised  the  resources  placed  at  his  dis- 
posal by  the  liberality  of  the  Government  of  the 
Argentine  Republic.  Tho  work,  for  which  the 
medal  has  been  chiefly  awarded,  may  be  considered 
an  extension  of  Argelander's  scale  of  magnitude* 
to  aU  tho  stars  which  can  be  seen  by  a  good  eye 
without  instrumental  aid  between  1<J*  North  Decli- 
n.it  :i  hi  and  tin-  South  Pole,  together  with  a  series  of 
diarts,  exhibiting  on  a  stercogTnphic  projection,  the 
positions  of  all  these  stars  to  the  sixth  magnitude, 
and  a  proposed  revision  of  the  boundaries  of  the 
southern  constellations.  Tho  work  is  of  a  class 
which  is  not  usually  undertaken  at  our  prinri]  id 
observatories,  for  it  requires  neither  an  elaborate 
instrumental  equipment  nor  that  technical  skill  no 
the  part  of  the  observers  which  can  only  be  acquired 
by  long  continued  practice  ;  but  Dr.  Gould,  on  his 
arrival  with  four  assistants  at  Cordoba,  in  th" 
September  of  1870,  found  that  the  instrument* 
which  had  been  onlered  from  Europe  for  the  ob- 
servatory had  not  been  received ;  and  the  dis- 
organisation of  scientilic  matters  on  the  Continent 
from  the  war  then  in  progress,  rendered  it  probable 
that  there  might  be  some  considerable  delay  before 
these  instrument*  could  be  delivered.  Under  the** 
circumstances.  I>r.  Gould,  encouraged  by  the  ex- 
perience which  he  had  gained,  and  oy  the  success 
which  had  attended  a  somewhat  similar  effort  on  t 
smaller  scale,  made  during  tho  mounting  of  th- 
Transit  circle  at  the  Albany  Observatory,  in  1 
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to  undertake  the  work  for  which  your 
medal  ia  this  day  awarded.    In  tlu>  ubwnci  of  any 
standard  of  absolute  brightness,  the  determination 
of  stellar  magnitude*  can  only  be  relative,  and  tho 
scale  in  which  they  ore  expressed  must  be  an  ordi- 
nary one.  The  second  llerscliel,  while  at  the  Cape, 
determined  the  light  received  from  the  principal 
southern  stars  in  terms  of  the  combined  light  of  a1 
and  «s  Ceutauri  as  a  unit,  and  he  pointed  out  that 
by  a  slight  modification  of  the  scale  in  general  use, 
it  would  be  possible  to  make  that  scale  a  photo- 
metric  one,  and  tho  amount  of  light  received  in- 
versely proportional  to  the  square  of  tho  number 
which  expressed  the  magnitude.   Hut  although 
some  such  modification  as  that  proposed  by  Ilcrschel 
would  be  a  decided  improvement,  if  the  ground 
were  not  already  occupied,  yet  our  conventional 
system  of  magnitudes,  as  practically  exhibited  with 
some  approach  to  scientific  precision  in  the  "  Crano- 
nietria  ^ovu,"  has  received  such  general  acceptance 
from  astronomers  that  probably  Dr.  Gould  was 
well  advised  in  adopting  it  for  his  Southern 
L'ranometria.   To  secure  consistency  between  the 
estimations  of  magnitude  by  the  different  observer*, 
and  the  practical  adoption  of  Argclander's  scale  and 
its  extension  to  stars  of  the  seventh  magnitude.  Dr. 
Gould  selected  from  the  "UranometriaNova,"  1,800 
stars  between  tho  parallels  of  6'  and  Iff  North 
Declination,  which  culminated  at  nearly  tho  same 
altitudes  at  Bonn  and  at  Cordoba.  The  magnitudes 
of  these  stars  were  estimated  by  all  the  four  ob- 
servers to  whom  the  work  at  Cordoba  was  to  be 
entrusted,  and  the  results  obtained  were  carefully 
compared  with  the  magnitudes  of  the  "  Uranoiuetrm 
Nova.'1  and,  I  presume,  in  coses  of  discordances  re- 
considarod.   It  was  found  that  the  estimations  of 
the  four  observers  were  in  perfect  accord,  to  tenths 
of  a  magnitude,  in  the  rase  of  722  of  these  stars ;  in 
tho  other  cases  the  discordances  did  nut  usually  ex- 
ceed tho  tenth  of  a  magnitude,  and  never  exceeded 
two-tenth*  except  in  case*   where  there  were 
peculiarities  of  colour,  or  the  presence  of  some 
companion  star  to  disturb  tho  estimations.  Dr. 
Gould  determined  to  adopt  as  his  standards  of  mag- 
nitude only  those  stars  upcu  which  the  agreement 
of  the  four  observers  was  perfect.   But  to  facilitate 
the  comparisons  of  the  southern  stars  with  these 
standards,  stars  in  two  regions  south  of  Declination 
M"  were  selected,  and  carefully  compared  by  all 
the  four  observers  with  the  standards  in  the  princi- 
pal type  belt,  and  thus  a  seooudury  set  of  standards, 
more  conveniently  situated  for  direct  comparison 
with  the  southern  star*,  was  established.  The  work 
was  then  distributed  among  the  four  observers,  and 
appears  to  have  been  completed  about  the  end  of 
the  year  1873.   It  will  give  some  indication  of  the 
magnitude  of  the  work  when  I  mention  that  the 
number  of  estimations  made  for  the  formation  of 
the  " Uranotnetria  Argentina"  exceeded  46,000. 
Those  estimations  of  stellar  magnitude  must  be 
considered  as  the  corpus  of  the  work  for  which 
your  medal  has  been  awarded  but  Dr.  Gould 
has  carefully  discussed  tho  result*  and  compared 
them  with  nearly  all  the  material*  which  were 
available  for  the  purpose ;  and  in  particular  be  has 
compared  his  estimations  of  the  magnitude  of  the 
brighter  stars  with  results  obtained  from  a  discus- 
sion of  the  photometric  observations  of  the  second 
Herschel  and  of  Scidel.   Tho  result*  of  this  com- 
parison are  generally  satisfactory,  although  there 
appear  some  slight  indications  of  a  change  of  scale 
within  the  range  of  the  four  magnitudes  compared 
with  Hersehel's  measures.    The  comparison  of  the 
Cordoba  magnitudes   with    those  of  LacaiUe, 
Herschel,  and  other  astronomer*  ha*  revealed  some 
en  so*  of  marked  discordance  ;  but  a*  Dr.  Gould  ha* 
had  the  great  advantage  of  having  bis  predecessors* 
work  before  him,  and  has  been  able  to  refer  to  the 
stars  themselves  for  verification  and,  if  need  be, 
correction  of  hi*  results,  it  ia  not  probable  that 
these  discordances  can  be  due  to  accidental  errors 
in    the    Cordoba    estimations.     In  tho  notes 
appended    to    the   catalogue    such    case*  are 
carefully  pointed  out  and   discussed  whenever 
sufficient  material*  existed  for  the  purpose.  These 
note*  will  be  of  great  value  to  our  southern 
astronomers,  and  are  certain  to  lead  to  successful 
investigation  in  tho  interesting  field  of  Stellar 
variation.   The  map*  published  by  Dr.  Gold  are 
fourteen  in  number,  one  of  which  i*  a  skeleton  map 
tho  wing  the  proposed  revision  of  the  Southern 
boundaries  of  the  constellation*.   Each  map  ha* 
been  directly  compared  with  the  portion  of  the  sky 
to  which  it  refers  before  publication,  and  the 
greatest  care  ho*   been  taken  to  reproduce,  a* 
clearly  as  possible,  the  gradations  of  light  over  the 
region*  of  the  Milky  Way.   The  position  of  the 
Northern  pole  of  the  Galactic  Circle  ia  fixed  by  Dr. 
Gould  at  B.A.,  12h.  41m.  20...  Deel.  North,  27*. 
21'.  for    the    epoch    1876-0.     The  map*  are 
beautifully  executed,  and  will  well  repay  examina- 
tion.   The  materials  collected  by  Dr.  Gould  on  the 
uranotnetria  of  the  Southern  Heavens  are  tar  more 
complete  and  accurate  than  any  which  previously 
existed,  and  he  has,  therefore,  naturally  been  led  to 
discuss  their  bearing  on  these  great  questions  of 
the  constitution  of  our  Stellar  universe,  which  offer 
so  fascinating  and  inexhaustible  a  field  for  philc- 
sophioal  speculau'on.  The  results  which  Dr.  Gould 


ha*  obtained  are  in  general  accord,  with 
of  previous  investigator*  nn  tho  subject.  It 
appears  to  be  clearly  proved  that  distance  is  one  of 
toe  most  important  factors  in  producing  differences 
of  apparent  brightness  in  tho  stars  ;  but  the  agree- 
ment between  the  number  of  stars  of  different 
magnitudes,  and  the  number  which  might  be 
expected,  if  these  changes  of  apparent  brightness 
depended  solely  on  distance,  is  not  perfect  over  any 
large  range  of  magnitudes.  There  appears  to  be  a 
decided  preponderance  in  the  number  of  the  brighter 
stars.  It  is  possible  that  this  preponderance  may  be 
partially  due  to  the  conventional  scale  of  magnitudes 
not  being  a  truly  photometric  scale  ;  and  it  is  neces- 
sary, before  any  close  agreement  can  be  expected 
between  the  number  of  stars  of  different  magnitudes 
and  those  computed  on  tho  assumption  of  distance 
being  the  sole  factor  of  variation,  that  tho  number 
of  stars  in  a  group  should  bo  sufficiently  great  to 
insure  that  tho  mean  intrinsic  brightness  of  tho 
star*  of  each  group  should  be  constant— a  condi- 
tion which  can  only  be  secured  when  a  considerable 
number  of  stars  ore  included  in  each  group,  for 
there  are  certainly  proved  variations  of  intrinsic 
brightness  amongst  the  stars  in  a  higher  pro]x>rtion 
than  300  to  1.  But,  although  Dr.  Gould  had  these 
possible  sources  of  error  before  his  mind,  be  has 
been  led,  after  a  careful  discussion  of  his  own  ob- 
servations, to  infer  that  the  preponderance  of  the 
brighter  star*  is  due  to  the  existence  of  a  stellar 
cluster  consisting  of  tome  four  or  five  hundred  star* 
of  which  our  own  system  is  supposed  to  be  a  mem- 
ber. The  positiou  of  the  northern  polo  of  the 
medial  plane  of  this  belt  of  stars  lias  been  fixed  by 
Dr.  Gould  at  K.A.  Uh.  25m.,  N.P.D.  GO",  while 
that  of  the  Galactic  circle  is  at  It  A.  12h.  41m., 
N.P.D.  62°  39'.  That  there  i*  a  striking  crowding 
of  bright  stars  towards  the  portion  of  the  heavens 
to  which  Dr.  Gould  calls  attention,  is  an  undoubted 
fact,  and  one  which  ha*  previously  attracted  notice- 
It  is  abo  proved  by  Dr.  Gould  that  the  number  of 

after  the  abstraction  of  the  star*  of  this  supposed 
group,  agrees  more  closely  than  before  with  the 
computed  number  on  tho  assumption  that  the 
changes  in  brightness  depend  solely  on  distance. 
But  whether  these  facto  are  sufficient  to  prove  our 
power  of  discriminating  between  the  star*  of  this 
belt  and  that  general  condensation  of  matter  which 
give*  rise  to  the  appearance  of  the  Milky  Way,  is 
a  point  upon  which  I  can  form  no  voir  positive 
opinion.  I  think,  however,  that  the  differences 
between  the  annual  parallaxes  and  apparent  bright- 
nesses of  some  of  tho  stars  of  this  belt  show  that,  if 
it  exist*  a*  on  isolated  cluster,  it  is  one  of  vast 
extent  and  great  complexity.  To  me,  looking 
out  from  this  mere  speck  of  an  earth  on  the 
space  which  surround*  me,  and  recognising  tho 
awful  and  almost  inconceivable  distances  that 
separate  me  from  tho  nearest  of  the  stars,  compelled 
to  acknowledge,  as  I  must,  that  every  one  of 
twinkling  point*  is  as  much  an  independent  source 
of  light  and  heat  a*  our  own  sun,  that  every  in- 
crease of  optical  power  brings  a  large  proportionate 
number  of  other  stars  into  view,  and  in  entire 
ignorance  of  the  position  of  my  point  of  view 
amongst  these  stars,  I  feel  my  inability  to  firmly 
grasp  the  geometrical,  much  lea*  the  physical,  con- 
stitution of  such  a  universe.  I  cannot  conceive 
■pace  without  limit,  or  tho  possible  nature  of  a 
boundary  of  such  space.  However  much,  there- 
fore, my  mind  may  revel  for  a  time  and  rejoice  in 
its  almost  unfettered  liberty  amid  such  speculations, 
yet  it  finds  no  Mount  Ararat  upon  which  to  rest 
the  sole  of  it*  foot,  and  it  soon  gladly  returns  to  tho 
ark  of  experiment  and  observation  upon  which 
t  foundations  of  our  science  have  been  laid,  and 
the  superstructure,  if  slowly,  yet  securely  raised. 
Although,  therefore,  from  tho  constitution  of  my 
mind  and  training  I  urn  perhaps  unable  to  do  full 
justice  to  this,  the  speculative  part  of  Dr.  Gould's 
work,  I  can  speak  with  the  greatest  confidence  of 
the  value  of  the  observational  result*  contained  in 
the  "  Uranometria  Argentina." 

The  meeting  proceeded  to  ballot  foT  tho  election 
of  officers  and  council,  and  the  following  gentle- 
men were  declared  to  have  been  elected — as  Presi- 
dent, Mr.  E.  J.  Stone,  M.A.,  F.K.S..  IUdcliffe 
Observer  ;  as  Vice-President*,  Mr.  J.  C.  Adams, 
M.A.,  I.I..".'  ,  F.R.S.,  Lowndean  Professor  of 
Astronomy,  Cambridge  ;  Sir  G.  B.  Airy,  K.C.B., 
M.A.,  LL.D.,  D.O.L.,  F.R.8.,  4cc. ;  Mr.  W.  H.  M. 
Christie.  M.A.,  F.K.S.,  Astronomer-Boyal ;  Mr.  J. 
R.  Hind,  F .  I:  S  .  Superintendent  of  tho  Sautieal 
Almanac ;  a*  Treasurer,  Mr.  Francis  Borrow, 
M.A. ;  a*  Secretaries,  Mr.  J.  W.  L.  Glaisher, 
M.A,  F.R.S.,  Mr.  E.  B.  Knob.  ]  ;  as  Foreign 
Sccretary.Mr.  W.  Huggins,  LL.D.,  D.C.L..F.R.S.; 
as  Council,  Capt.  W.  de  W.  Abney,  B  E.,  F.R.8.  I 
Mr.  James  Campbell;  Mr.  J.  Hand  Capron;  Mr. 
Arthur  Cayloy,  M.A..  LL.D.,  D.C.L.,  F.R.S., 
SuiUeriau  l'mfeasor  of  Pure  Nfatlirmiittci*,  '.  'iun- 
bridge ;  Mr.  A.  A.  Common ;  Mr.  G.  H.  Darwin, 
.M  A.,  F3.8. ;  Mr.  Warren  Do  La  Rue,  M.A., 
Ph.D.,  D.C.L..  F.R.8.;  Mr.  A.  M.  W.  Downing, 
M.A. ;  Mr.  Edwin  Dunkin,  F.R.S. ;  Mr.  George 
Knott,  LL.D  ;  Rev.  Charles  Pritchard,  M.A., 
F.R.8.,  Savilian  Professor  of  Astronomy,  Oxford  ; 


SCIENTIFIC  NEWS. 


THE  death  is  announced  of  Henry  •'•  8.  Smith. 
M.A.,  F.R.S.,  F.R.A.S..  Savilian  pro- 
fessor of  Geometry  nt  Oxford,  n  chair  ho  had 
held  for  the  last  twenty-one  year*.  The  deceased 
gentleman  was  one  of  the  most  accomplished  of 
mathematicians,  und  one  of  the  leading  men  of 
thu  University,  lie  waa  also  a  public  man, 
taking  a  port  in  all  question*  of  inU  rest  to  Urn 
commonwealth  ;  it  is  in  fact  belie  ved  that  his  fatal 
illr.esH  was  brought  on  by  exposure  while  speak- 
ing at  a  meeting  of  agricultural  labourer*  n 
fortnight  ago  at  Oxford.  Prof.  Smith,  who  was 
chairman  of  the  Metcorologicul  Committee,  waa 
in  his  fifty-sixth  year. 

By  arrangement  with  tho  authorities  of  the 
Smithsonian  Institution,  Harvard  College 
Observatory,  Cambridge,  Mass.,  will  in  future  be 
the  I'nited  State*  centre  for  the  receipt  and  distri- 
bution of  telegram*  of  astronomical  discoveries. 

Dr.  Peters,  of  Lichfield  Observatory,  Clinton, 
K.Y.,  has  completed  his  scries  of  celestial  chart*, 
twenty  in  number,  containing  from  2,500  to 
.1,500  stars  on  each,  or  roundly  about  00,000.  Tho 
area  covered  ia  tho  bell  extending  30  degrees  on 
each  side  of  the  equator. 

M.  Palian,  tho  director  of  Tola  Observatory,  is 
the  Austrian  representative  of  the  Eclipse  ex- 
pedition to  the  Caroline  Islands.  M.  Jansscn 
will  be  the  hood  of  the  French  expedition,  and 
the  Academy  of  Sciences  has  agreed  to  defray  the 
expenses  of  a  naturalist.  Tho  member*  of  the 
English  Government  expedition  are  Messrs.  H. 
A.  Lawrence  and  C.  Ray  Woods,  who  will  accom- 
pany the  American  observers. 

Coiint  Han*  Wilcxek  and  Baron  Erlanger  arc 
the  president*  of  the  Vienna  Elec  tric  Exhibition 
which  is  to  open  on  August  1.  The  Society  ef 
Telegraph  Engineers  and  of  Electricians  have 
been  appointed  English  agents  for  the  exhibition, 
which  i*  a  private  speculation  under  the  favour 
of  the  Austrian  Government. 

A  new  telephone,  invented  by  a  Mr.  St. 
George,  i*  stated  to  have  been  tried  the  other 
day  between  London  and  ono  of  tho  out  port*.  It 
is  cheaper  than  those  in  use  and  interior,  inas- 
much as  it  get*  rid  of  the  difficulty  of  induction 
— at  least,  so  it  is  said.  Experiments  have  been 
made  through  70  mile*  of  wire,  no  "return" 
being  needed. 

Amongst  the  prises  offered  by  tho  Society  of 
rt*  is  tho  Howard  of  £100,  which  is  this  year 
to  be  an  essay  on  the  utilisation  of  electricity  for 
motive  power.  Preference  wiU  be  given  to  the 
essay  which,  besides  setting  forth  the  theory  ef 
the  subject,  contains  records  with  detailed  result* 
of  actual  working  or  experiment.  The  Council 
reserve  the  right  to  withhold  thu  prize  if  the  essays 
ore  deemed  unworthy  of  it. 

Dr.  W.  H.  Stone  will  deliver  tho  first  of  three 
lectures  on  Singing,  Speaking,  and  Stammering 
at  tho  Royal  Institution,  on  Saturday  next.  On 
Fobruary'JOth  Professor  R.  S.  Bull  will  give  the 
first  of  four  lecture*  on  the  Supreme  Discoveries 
in  Astronomy. 

Dr.  A.  MilneaManhaUhastoMmgivinga  series 
of  public  locturea  on  tho  Darwinian  thftory,  at 
Owens  College,  where  he  i*  professor  of  zoology. 
His  object  was  to  act  as  an  exponent  rather  than 
an  advocate  of  tho  theory ,  and  accordingly  ho  took 
Darwin's  book*  for  his  facta,  and  explained  what 
the  great  naturalist  really  taught.  He  closed  hie 
first  lecture  by  referring  to  the  extremely  common  • 
place  nature  of  the  evidence  on  which  the  Dar- 
winian theory  is  based. 

Tho  Essex  Field  Club  i»  about  to  Investigate 
the  Dcnehoies  at  Hangman's  Wood  near  Gray* — 
those  curious  excavations  being  still  a  puzzle 

At  Wood'*  Hole,  Mas*.,  the  well-known  fish- 
ing station  of  the  t.'nitcd  States  Commissioners, 
an  aquarium  is  to  be  built  to  be  devoted  to 
biological  researches.  Preparations  are  also  being 
made  for  tho  artificial  propagation  of  cod, 
rnaekorel,  halibut,  and  other  fish  at  the  rule  of 
many  millions  of  each  annually. 

The  Speedwell  Club  exhibition  ef  bicycle*  and 
velocipedes,  held  at  the  Bingloy  Hall,  Birming- 
ham, this  week,  is  the  best  of  its  kind  ;  for  white 
about  80  firm*  are  represented  with  400  machines, 
the  :tmni;emi  lit*  f.n  sui  h  that  thai  iMMtr1  n  ill 
reality  and  not  a  mere  shop.  Tho  machine*  arc 
stacked  in  tho  hull,  and  the  spacious  galleries 
giving  a  run  of  200  yards  are  available  for  trying 
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the  mwliint*- an  important  fouturo  in  any  exhi- 
bition of  nVodpadaa. 

The  early  history  of  windmills  in  France  is 
towmtd  by  M,  G.  Tissnndier  in  u  recent  num- 
ber of  /.»  XatMrt.  Tlinir  origin  is  rather  obscure. 
The  latins  probably  did  not  know  of  them. 
Vitruvius  makes  no  mention  of  them,  though  he 
speak  •  of  water -mills.  In  the  Norman  texts  the 
lirst  references  to  windmills  appear  towards  the 
end  of  the  twelfth  century.  They  wen;  then 
railed  Turkish  mills — from  which  it  has  been 
auppow-d  that  it  was  through  the  Crusades  that 
:>  knowledge  of  them  was  brought  from  the  Kast. 
In  a  eurimn  manuscript  in  the  BibUothcquc 
Nat ionale  (1 39.1 'i  the  Damn  d'Anglure  describes 
sixtcun  windmills  he  had  seen  at  Uhodes,  all 
near  each  other  on  one  r<;«id,  and  several  having 
■  \  vanes.  The  same  mills  are  referred  to  b) 
Seigneur  do  I'aumont.  in  the  fifteenth  century. 
The  mil!*  of  Eupntorin,  in  the  Crimen  {of  which 
II.  Tinsandier  gives  a  picture),  afford  an  idea  of 
these  E  i«tern  mills :  "all  on  one  road  and  quite 
nearee!:  other."  Some  are  like  the  French  win-! 
mills,  hut  most  have  eight  vanes.  Thev  look 
very  pioiure«qiie  fn>m  the  Ittaek  Sea.  In  the 
sixteenth  rentury  several  windmills  were  built  of 
►tone,  nd  one  such  rn.i  v  "till  l«-  wen  in  Morbihan, 
near  Aunty.  There '  i«  a  stone  windmill  at 
•  •heriti  rton.  in  this  country,  dating  from  IG7S. 
Tfcapr<«nt  French  wo- Jen  windmills  are  very 
like  thox-  of  the  fifteenth  and  fourteenth  cen- 
turies, ltoth  in  Frame  and  in  Holland,  the 
tvUtry  of  windmills,  these  picliirc»juc  construc- 
tions are  being  gradually  replaced  by  steam- 
vnginea. 

Apropos  of  the  general  prevalence  of  adultera- 
tion, the  following  little  fable  has  appeared  in 
thi"  Gri-  fi,  ilniiralr  Jr  t'Alytru: — Four  Hies, 
unilcl  ljy  friendship,  lived  in  a  certain  huuse. 
I'll i  y  invoke  one  morning  with  a  good  appetite*. 
The  first  applied  himself  to  a  dish  of  milk  ;  but, 
ere  long,  he  died  in  convulsions,  produced  bv  the 
ii'iaik  that  was  in  the  milk.  The  second  found 
a  sauna;."-,  of  whi  eh  he  partook  heartily  :  but  the 
sausage  having  been  coloured  with  aniline,  the 
little  croi ton  was  presently  poisoned.  A  like 
fate  befell  the  third  flv,  who  had  eaten  flour 
containing  a  quantity  of  alum.  Filled  with 
despair  at  the  sight  of  his  comrades,  and  sick  of 
life,  the  fourth  fly  betook  himself  to  a  fly-paper 
in  a  plutc,  resolved  to  commit  suicide.  He  sucked 
up  the  liquid  greedily,  counting  on  a  quick- 
release  ;  but,  wonderful  to  relate,  instead  of 
dying,  hu  found  himself  uncommonly  refreshed 
and  vigorous.     Even  the  11  y- paper  had  been 


rod  is  supported  on  the  vertical  one,  so  that  it 
can  be  slid  up  or  down  to  any  position.  Its  end 
r.ext  the  clock-face  is  bent  at  a  right  angle,  and 
it  allows  of  pouqigc  of  the  longer  hand,  but 
makes  contact  with  the  hour  hand  when  it  comes 
to  the  hour  at  which  the  rod  has  been  act.  The 
bell  then  rings.  If  the  npi«i  ratios  be  lightly 
made,  it  does  not  interfere  with  the  regularity  of 
the. In,  k,  imperially  if  the  person  areuaed  rise* 
to  remove  it. 


The  venous  blood  of  a  horse  that  recently 
died  of  nines,  at  Dinan,  was  examined  by  M.  I 
liar-lie.  with  a  magnifying  power  of  1,200 
diameter*  and  an  immersion  objective.  It  was 
found  to  contain  an  innumerable  quantity  of 
small  omnismi  >ibrions  and  bacteria),  endowed 
with  motion.  The  corpuscles,  especially  the 
whit-  ones,  were  profoundly  altered ;  '  the** 
(while  v.ire  much  more  numerous  than  usual. 
Further,  there  were  a  number  of  ovoid  cor- 
puscles, a'.,  ait  two-thirds  or  three- flftba  of  the 
rilO  of  the  blot*!  corpuscles,  with  one  to  three 
buddini:  appendices..  II  illier  has  described  this 
vi'getal  ferment  of  rabid  blood,  and  he  calls  the 
fungus  Ln'mpkyCm.  Lastly,  the  blood  contained 
a  irreit  deal  of  hemoglobin. 

Several  examples  of  explosive  medicaments 
have  been  recently  noted  by  M.  Kaouft'er.  l're- 
paring  a  pomade  composed  .of  chloride  of  lime, 
llowers  of  sulphur,  and  other  *ul*tancea,  he 
observed  small  detonations,  and  the  whole  mass 
deflagrated.  On  another  occasion,  spirit  of  tur- 
Jientme  having  been  poured  into  a  bottle  in 
which  was  some  sulphuric  acid,  the  bottle  burst, 
Trituration  of  pure  hypophoaphite  of  lime  or  soda 
may  alone  cause  explosion  ;  and  pilules  of  oxide 
of  silver  may  explode.  In  America  a  mixture  of 
tincture  of  iodine  with  ammonia  is  often  pre- 
scribe. This  necessarily  form,  iodide  of 
nitrogen.  If  explosion  rarely  occurs,  it  is 
lie.  hi, L.  (he  trituration  is  gi  ncrally  done  with 
water.  A  druggist  should  refuse  a  prescription 
for  whi.  h  he  has  to  mix  tincture  of  iodine  with 
an  nmmoniacal  liniment. 

An  alarum  may  1m*  arranged  (M.  Candeze  has 
lately  shown;  in  a  sin. file  way,  with  an  electric 
hell  anil  an  ordinary  clock.  One  of  the  oon- 
duotiuj  wins  is  connected  with  any  metallic 
within  the  clock,  the  other  to  a  vertical 
rod  supported  in  front  of  the  clock.  Ily 
wire,  a  short  horizontal 


means  of  coiled 


It  has  been  observed  lately  by  Herr  Traubo 
that  nut  only  palladium  containing  hydrogen, 
but  palladium  without  hydrogen,  oxidises  car- 
bonic oxide  in  presence  of  water  and  oxygen  to 
carbonic-  acid.  Hydrogen  peroxide  is  also  pro- 
duced, l'latinum  behaves  similarly.  Fiirtncr, 
if  platinum  in  form  of  plate  or  wire  be  shaken 
with  hydrogen,  air,  and  witcr,  hydrogen  per- 
oxide is  produced  in  abundance,  ife  hope*  ra 
(u  be  able  to  throw  some  light  on  this  remarkable 
formation  of  hydrogen  peroxide,  and  the  puzzling 
catalytic  action  of  platinum  and  palladium. 

Exjarirnrnta  recently  made  by  Srs.  lUrtoti  and 
Fapae  gli  prove  tluit  oxidation  of  carbon  in  the 
'  "Id  sta'e  item  rates  an  eh-ctromotivc  force,  while 
UtC  produce  Of  the  oxidation  are  organic  pro- 
ducts. In  solutions  of  soda  of  potash  (sp.  gr. 
1*10)  gas -carbon  and  charcoal  behave  as  negative 
elements  to  chemically  pure  gold  or  platinum. 
The  i  b-  trorcotive  force  after  21  hours  was  =  O'Ot) 
to  O'lO  Danicll.  With  saturated  solutions  of 
carbonate  nf  potash  or  soda,  the  electro-motive 
t'n-  w  u.  ie[  (,j  o-17  D.  A  m  th  gnat.  i  („,..,. 
is  bid  with  hy|KK'hloritc  alkalies.  Some  days 
after  immersion,  there  was  a  force  of  0-4  to 
nearly  0-6  1).  When  the  positive  element 
in  the  combination  indicated  was  separated 
by  i  porous  partition  from  the  carts-m -oxidising 
liquid*  a  pretty  constant  electro-motor  was 
obtained,  capable  of  working  an  electric  1*11  for 
months. 

The  Front  h  Academy  of  S  ienevs  has  lately 
lost  SI.  Sedillot,  one  of  its  members  in  the 
section  of  medicine  and  surgery.  This  gentleman 
was  - !  ■  -  :  i . !  ■  distinguish"!  in  mi  lit  in  nit -'civ. 
and  imparted  lustre  to  the  School  of'  Medicine 
at  Strasburg.  His  skill  was  largely  brought  out 
during  the  war  of  1870. 

The  system  of  electric  lighting  with  Swan 
lamps,  recently  adopted  on  board  the  French 
ironclad  u  kiduukuble,  deserve*  notice.  There 
urn  four  Crumtnc  machines  of  the  type  of  500 
Cm  eel  burners,  so-called;,  each  driven  by  a 
I'.rotherhood  engine.  The  sti-um  is  supplied 
to  cu  li  met.  r  bv  «n  auxiliary  boiler,  at  a  pressure 
of  four  atmospheres.  Etic-h  machine  feeds  a 
tin  nil  containing  51  lamps.  The  first  circuit, 
called  the  circuit  it  rait,  is  meant  to  work  in  the 
m  elsti  i .  .  tin  si  rood,  oc  t  1 1  mi  m  mtr,  at  s.  i 

The  machine' -chamber,  lit  in  the  roadstead  by  12 
lam]*  in  the  f'.rst  circuit,  is  lit  at  sea  by  37  lamps 
in  the  second.  The  third  and  fourth  circuits  urc 
called  circuits  Je  tiuit  (night  circuits),  t-ne  of 
these  lights,  jcirt  of  the  ship  when*  light  is  in- 
dispensable- at  night;  the  other  chiefly  lights 
oflicers'  cabins,  and  aupph-ments  the  lighting  bv 
the  first  night  circuit,  lliis  second  night  circuit 
affords,  as  required,  lights  for  the  course  (ft-u 
dt  rott!<[t,  and  signal  lights  ;  the  former  being  six 
in  number,  and  equivalent  to  eighteen  of  the 
ordinary  lamps  u*e<I  in  lighting  the  ship ;  the 
signal  lights  are  tun  in  number,  and  equivalent  to 
thirty  ordinary  lamps.  With  two  commutators, 
one  set  is  exchangc-d  for  the  other  in  cither  case. 
The  signalling  system  we  cannot  here  linger  to 
describe. 

A  remarkable  proof  has  lately  been  given  by 
by  M.  Jaiissen  of  the  great  purity  and  dryness  of 
the  ntmoshcrc  on  the  high  desert  plateaux  of 
Alge  ria.  At  Mexheria,  a  military  station  there,  at 
which  he  spi  rit  a  month,  devoting  his  attention 
specially  to  the  atmosphere  of  Venus,  ho  wasable 
to  see  tin  satellites  of  Jupiter  with  the  naked  eye ; 
and  io  apply  an  Sin.  telescope,  magnifying  1M 
times,  to  the  study  of  the  lunar  craters  illumi- 
nated no  ie!v  by  eiirthshine,  the  moon  lieing  four 
days  uM.  Thus  favourably  placed,  and  using 
highly  dispersive  and  perfect  «j>ectroscopic 
appiritus,  he  is  obliged  to  confess,  that,  relying 
on  spectrum  analysis  alone,  there  must  be  more 
reserve  than  has  been  shown,  about  aflirming 
the  jiresenc-  of  aqueous  vapour  in  the  atmo 
sphere  of  Venus.  Any  optical  evidenco  of  it  in 
the  spectrum  is  very  alight. 

The  death  is  announced  of  the  cehlirated 
physicist  and  optician,  Johunn  13encdi:t  Listing. 


LETTERS  TO  THE  EDITOR. 


[  W*  do  sol  IWif  ovrntlpri  rtifonBihl*  for  tlr  opinio*!  of 
far  MrrW7i»«ii<-»lj.    Thr  Kdncr  rrtprrlf*!!'  r'iMrtU  tkctati 


AU  „«.mu.,.-,:.u„,  ,*.,.!J  h. 
Hu  E>OLIIB  Hxcuasie',31,  TurutKk-ttmt, 

w.c. 

OrJ<„  lobs 


o/o.  i.'iiiK  rtftfntr,  Ctn-mfomitAU.  w\f% 

i  iHUf  frttUAflf  l»»crt»^,  trill  thlif  if 


AH  a(i'i,,l  /'-'-. 
J.  Passmosk  Eiiwiiiii* 

*.•  /»  crdrr  to, I 
totaling  cj  iin> 

mrntu>*t*tlh'  numixr  a/Ov.  lMt*rt  at  m?*U  at  lAt  fwfr  »+ 
whxh  u  mpr^Ti. 

"  I  would  have  everyone  write  what  )i<*  Vivnm.  and  n* 
much  as  be  knows,  but  no  raw ;  sad  Ibat  luit  in  tla» 
only,  bat  in  all  other  subjects  :  For  audi  a  person  tiaf 
save  setae  parttcitUr  lmowltsl^e  anil  expmcatf  of  Uir 
uature  of  sti.  b  a  l»t-oo  or  aie  h  a  tuiiotaiD.  tbat  tu  Ui 
utlier  Ibiapi,  kinia>  no  mure  than  a  list  ev**TTb*»a>"  ctar*. 
am)  yt.  •„•  kit-p  a  clutter  with  this  little  pittance  of  his. 
anil  undwtaVi-  to  write*  the  i  ' 
from  wbi-ure  yirat  ineonvnue-i 
— Jfowiaifiw'j  . 


THE  NEBULA  IN  OBION— THE  o  It  HAT 
COMET  OF  1882— TELESCOPE  AND 
MICBOSCOPE  -  SEPARATING  POWIS 
OF  A  TELESCOPE— THE  ZODIAC  OF 
DENDEBAH  —  SUN-DIAL  -  COMETS 
TAILS  —  LINEAR  DIAMETER  OF 
FOCAL  IMAGE  IN  A  TELESCOPE  — 
PERIODS  AND  DISTANCES,  dtc.  OF 
COMETS— PERIOD  OF  J  LTK«-THE 
SATELLITES  OF  MARS. 

[210rW.]  - MeNvr  astronomers  who  have nt  any  tiro** 
occupied  themselves  Hitli  the  observation  of  that 
marvellous  object  the  Great  Nebula  in  Orion,  and 
its  contained  stars,  roust  be  familiar  with  the  work 
of  the  late  O.  P.  Bond,  published  in  1H67,  with  the 
Sturgis  fund,  in  the  Annals  of  the  Harvard  C'oUeg* 
Observatory.  It  may  well  Ih*  held  to  have  rfprr- 
sented  Mi-  'sum  of  our  knowledge  of  this  mysterious 
region  at  the  date  of  its  publication.  Since  then, 
however,  Profeaaer  E.  S.  Ilolden  lias  produced  two 
monographs  upon  this  subject,  which  most  be  in- 
dispensable  to  every  student  oi  RBI  fsajaoti  ■ 
objects,  to  which  they  relate.  Thry  have  appeared 
as  appcuelices  to  the  Wasliington  Observations. 
The  first  one  I  noticed  at  the  time  of  its  appearance 
{in  letter  m'XIS)  on  p.  \'\  of  your  last  volume; 
the  second  now  lie*  before  me.  Its  exact  title  is  a 
•'  Monograph  of  the  Central  Parts  of  the  Nebula  of 
Orion  (k.A.,  fth.  2tSm.  2V0».;  N.P.D.  9h  ISf  lu  'j  . 
lMiO'O)."  and  an  admirable  example  it  presents  of 
painstaking  research,  and  careful  observation.  One 
unUtwortlry  feature  in  this  tine  volumes  is  the 
chronological  series  of  representations  of  the 
nebula,  beginning  with  that  of  Huyghcn,  in  105C,  and 
terminating  with  an  autotype  enlargement  of  the 
wonderful  photograph  of  this  region,  taken  by  the 
late  lamented  Dr.  Henry  Draper.  These  observations 
are  all  discussed  seriatim  and  conqiared,  and  are 
supplemented  by  a  valuable  series  of  measurements, 
micrometric  and  photometric,  made  at  Washington 
An  elaborate  chart  renders  reference  to  any  specified 
portion  of  the  nebula  easy.  As  the  result  of  his 
exhaustive  discussion,  Professor  Ilolden  comes  to 
the  conclusion  that  notable  change*  have  oecurml 
iu  various  parts  of  the  nebula,  principally  in  their 
brightness,  but  that  its  figure  is  substantially  the 
tame  as  it  was  in  17-ia  (with  a  possible  exception  in 
the  case  of  au  alteration  in  the  form  of  its  apei 
about  1770).  He  further  considers  that  an  actual 
physical  couuectioii  between  tin;  stars  of  the 
Trapezium  has  been  definitely  established. 

It  is,  doubtless,  my  own  stupidity  which  prevents 
me  from  quite  seeing  off-hand  the  drift  of  the 
new  perplexity  of  "C.  A.  B."  (query  493ii,  p. 
jus;  ;  anil  I  have  been  far  too  busy  lately  to  enter 
into  the  details  of  the  elements  of  the  Great  Comet 
of  last  year.  If,  however,  my  querist  will  wait  for 
another  fortnight.  I  will  try  and  look  the  who!** 
subject  up.  and  see  for  myself  how  far  the  observed 
positions  of  the  comet  corresponded — or  failed  to 
correspond— with  the  published  elements  of  its 
orbit.  In  connection  with  Mr.  Penrose's  re- 
marks, see  paragraph  one  in  the  "Scientific 
News  "  on  p.  49.V 

U  "Mac^"  (<piery  40371,  p.  MS)  will  reflect  for 
an  instant,  he  will  see  that  a  Hurghcnian,  or  a 
ltamsden  eyepiece  is  nothing  in  the  world  hut  a 
microscope,  us»d  to  magnify  the  Lunar  (or  any 
other)  image  at  the  focal  point  of  a  telescope,  li 
he  means  to  iuquire,  did  anyone  ever  use  a  com- 
pound achromatic  raicruscuja*  as  an  eyepiece  i  then 
the  answer  is,  Certainly  not.  There  would  be  utterly 
useless  loss  of  light,  and  oilier  grave  incon- 
veniences ;  .nil  lei  I  to  which,  the  limit  of  available 
magnifying  power  of  any  telescope,  reflecting  or 
refracting,  may  soon  be  reached  or  exceeded  by 
the  simple  two-lens  ocular. 

"Cepheus"  (query  49437,  p.  MO)  should  be  abl- 
just  to  divide,  with  a  good  object-glass,  Gth  magni- 
tude stars  whose  component*  are  m-panitrd  b)  th* 
intervals  ass  against  the  various  aperturej  in  the 
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p.  744  of  Chambers's  "  Descriptive  Astro- 
Fi 


nomy."  For  example— Against  the  apeiture  4'5in. 
Chambers  puts  rol".  If,  then,  my  querist  be  the 
possessor  of  a  telescope  of  4  tin.  in  aperture,  it 
ought,  if  it  is  a  good  one,  to  divide  star*  at  that 
distance  apart.  Separating  power  is  strictly  a 
function  of  ap>Tture;  hence,  an  object-glass  must 
be  faulty  if  it  fails  to  divide  stars  within  its 
theoretical  limit. 

•Spica"  (query  49439,  p.  filn)  will  find  the 
Zodiac  of  Denderah  figured  on  p.  HrJ  of  Blake's 
"  Astronomical  Mvths."  translate' I  from  Hum- 
morion,  and  published  by  Maciuillan  and  Co. 

I  must  really  demur  tn  the  statement  mad?  bv 
"  L.  L.  L."  in" letter  21055  (p.  52.-.)  that  the  "  i»r"- 
ticular*  of  construction  of  a  sun-dial "  were  only 
•'  partially  (riven  by  '  F.R  A.S.,'  "  inasmuch  as  the 
explicit  directions  which  I  furnishcil  in  letter 
•JisSOO  ;p.  31tP-a  very  trivial  typographical  error 

Uu."c*p,Ue^f\n^ 

the  division  of  the  scale  employed,  my  own,  lying 
before  me  as  X  wrote,  being  divided  to  intervals  of 
five  minutes,  or  reading  to  one-third  of  the  quan- 
tity given  by  my  critic's  table  of  angles.  More- 
over, a  dialling -wale  enables  a  dial  to  be  constructed 
from  it,  for  n*"  latitude  whatever  by  the  aid  nf  a 
common  pair  of  c-iim]iassM<.  Whereas  the  operose 
method  advocated  in  letter  21055  involves  the  cal- 
culation of  the  angles  afrch  fur  every  change  of 
latitude,  and  the  laying  them  down,  when  found, 
with  a  protractor. 

In  reply  to  "  An  Engineer's  Son {query  49475, 
p.  533),  I  would  say  (I)  that  it  is  difficult  to  speak 
with  certainty  as  to  the  plane  in  which  a  comet's 
t-xil  is  curved,  as  it  is  always  seen  in  projection  ; 
but  I  know  of  no  evidence  tending  to  prove  that 
the  curvature  is  not  in  the  plane  of  the  oibit.  With 
regard  to  the  Great  Comet  e.f  ISK2,  when  it  was  first 
seen  it  had  a  straight  tail ;  but  the  earth  was  then  not 
far  from  the  plane  of  the  comet's  orbit,  aud  however 
curved  the  tail  might  have  been,  if  the  curvature 
were  in  the  plane  of  such  nrbit,  it  would  be  seen 
from  a  point  near  that  plane  as  straight.  As  the 
earth  receded  from  the  node  of  the  comet's  orbit, 
the  curvature  of  the  tail  liecnme  more  apparent ; 
but  the  earth  has  at  no  time  been  men?  tluiu  some 
3S*  above  that  orbit's  plane.  In  connection  with 
this  matter,  I  would  refer  my  querist  to  the  remarks 
made  by  Mr.  A.  Cowper  Hanyard  at  the  December 
meeting  of  the  Itoyal  Astronomical  Society,  as  rc- 
lurted  hv  you  on  p.  334.  (2)  As  to  the  law  accord- 
ing to  which  the  repulsive  force  varies,  I  prefer  to 
say  that  we  know  literally  nothing.  (4)  I  am 
ignorant  to  what  drawing  nr  description  of  the 
comet  by  Lieut.  Thomson  "An  Engineer's  Sr>n" 


As  "J.  C.  L."  (query  49197.  p.  risks  for  an 
example  to  illustrate  th'e  meth'Kl  of  obtaining  the 
diameter  iu  |«rts  of  an  inch  of  the  focal  image  of 
i  celestial  body  in  \  teles*™*.  I  may  aswcll  present 
h:m  with  the  workfhg  of  the  first  oue  I  gave  in  the 
letter  20SWM  (p.  315)  to  which  ho  refer*.  Suppose, 
then,  that  the  Suu's  diameter  is  exactly  82',  what 
will  bo  the  linear  diameter  of  its  image  tis  formed 
by  an  object-glass  of  50in.  focal  length ':  Pre- 
mising, as  I  said  before  (loc.  cit.),  that  the  chord  of 
an  arc  rr  2  sin .  \  Hat  are :  then  chord  of  32'  » 
1  sin.  }  :tl%  or  2  sin.  16'.  Now  sin.  Iff  =  7CG7S445; 
which  we  must  of  course  multiply  by  radius  to 
<-ouvcrt  it  iuto  inches.   Thus : — 

sin  Iff  =  7"fi"7Ml5 
50  (inches)  log.  ■  l'«0NU7Ou 


•23271  log.  l-30o8l45 

Therefore,  if  IC  measure  -2.827110..  it  is  quite 
obvio'is  that  32'  must  measure  '2^271  M  2,  or 
*46542iu. 

Mr.  Cornish,  who  puts  such  a  string  of  questions 
in  query  49514  (p.  584),  may  be  informal  that  the 
period  of  Halley's  comet  is,  roughly,  7ii  years  ;  but 
that  until  the  necessarily  most  ope  rose  and  laborious 
calculations  arc  made  it  is  not  known  yet  whether 
it  will  return  in  lull  or  1912.  Further,  that  con- 
sidering that  Mechain  discovered  a  scries  of  comets 
(1781,  June  2*th  :  Oct.  9th,  of  the  some  year; 
March  Uth,  17*3 ;  Jan.  17th,  17S0 :  April  loth, 
17H7;  Jan.  0th,  1790,  and  so  on),  "  Mi  chain's 
comet"  is,  just  to  say,  a  vague  form  of  expression. 
The.  calculated  period  of  d  Arrest's  comet  is  ti'39 
years,  but  it  lias  not  been  seen  since  its  return  to 
perihelion  in  1867.  Tin.  period  of  Fayu's  comet  is 
i '413  years.  It  was  lust  observed  here  in  the 
autumn  (Sept.,  Oct.,  aud  Nov.1  of  ItvSO.  Win- 
uecke's  comet  has  a  period  of  .V55  years.  It 
was  not  seen  at  its  lost  date  of  [s-ribeliun  iu 
Sept.  1HN2.  De  Yico'a  comet  has  seemingly  gone 
into  space.  It  lias  never  been  seen  since  1*1 1. 
Brorseu's  comet  has  a  period  of  5-5ol  Tears.  Its 
last  return  to  periliclion  was  on  March  30,  1S79. 
The  |«riodof  Euckc's comet  is  3-;«M.'i  years.  I  fancy 
that  it  was  not  observed  at  its  return  to  peri- 
helion in  November  IKS1,  as  I  can  find  no  record  of 
sueh  observation.  D'Am-st's  comet,  wlien  in  peri- 
ls 10S,(sSO,400  miles  from  the  Sun,  and  in 
n  is  .W*,*A«W  miles  from  him.  The 


miles  ;  its  aphelion  distance  507,976,000  miles.  The 
period  of  the  variable  star  ci  Lyra  is  12  days 
21  h.  50m.  I  know  nothing  of  the  other  two  your 
oorrespondeut  mentions.  The  satellites  of  Mors  are 
called  Duiinos  and  Phobcu. 

A  Fallow  of  the  Royal  Astronomical  Society. 

0  ATJHIOJE 

[21005.]  —  OS  has  only  one  determination  of 
tlve  magnitude  of  the  small  close  companion  of 
'»  Auriga-  (()  £  545)  -  viz.,  7  »  (that  is  about  71 
magi  at  the  beginning  of  April,  1870,  when  the 
small  stir  was  discovered  at  Pulkova,  having  been 
overlooked  previously  to  that  dale  both  at  Pulkova 
and  Donuit.  This  determination  is  certainly  much 
too  small,  as  Mr.  Webb  observes  (letter  21031,  p. 
521).  Huruham  ruted  it  as  10'5m.  S.'  with  the  Dear- 
born refractor  iu  1S7H,  adding  that  "the  close  pair 
is  a  beautiful  object  with  even  a  uin.  aperture,"  and 
the  same  observer  remark"  elsewhere,  "  as  a  Gin. 
aperture  shows  tin-  small  star  perfectly,  it  is  a  little 
-Iruuge  that  it  should  have  been  so  long  over- 
looked." It  has  been  measure)  by  De  also,  but  as 
I  am  writing  this  away  from  all  references  except 
some  MS.  notes  on  tins  stir,  1  am  unable  at  the 
moment  to  refer  to  his  observations,  but  he  pro- 
bably assumed  Ov's  determination.  I  examined 
tf  with  my  iiliu.  Calver,  power  I'll,  on  March  10th. 
1 S7'),  but  failed  to  detect  Ol'i  companion,  of  the 
existence  of  which  I  was  not  at  the  time  aware. 
H's  comes  at  293-3'  45-5  (1879)  I  rated  at  12jm. 
iu  H.'s  scale  fOj  gives  110  nnil  De  100,  both  in 
H's  scale),  and  I  found  two  other  tmntttn  ;  one,  a 
very  faiiit  object,  at  about  50  ±  in  the  direction 
of  170'  4-,  and  n  second,  somewhat  brighter  at 
about  the  some  distance  in  the  direction  of  340'  +. 
hl's  second  comes  at  349  0'  1271  (ISM))  was  about 
!»l  mag.,  and  there  was  a  distant  141  mag.  at  270  4; 
and  IH  +.  I  was  rather  astouisbnd  lately  by  seeing 
the  close"  pair  of  W  Aurign?  given  as  a  test  for 
a  3in.  telescope  in  a  weekly  contemporary,  with 
an  elaborate  drawing,  showing  its  npjwarauco  as 
seen  in  such  an  instrument ;  5  Auriga.-  was  also,  if 
I  remember  rightly,  asserted  to  h.ive  been  se«n  with 
a  telescope  of  the  same  aperture.  Dawes's  formula 
for  separating  |»wer  is  o-rtaiuly  stated  by  him  b> 
apply  to  ti-iuag.  stars;  but  he  makes  the  rather  ex- 
traordinary statcmeut  a  little  further  on  that  "  the 
se|»rabilit'y  of  all  magnitudes  is  nearly  the  same, 
provided  the  state  of  the  air  is  such  as  to  Iwar  well 


increase  <  d  power. 
February  l'tth. 


H  8. 


THE  APPEARAKCE  OF  STAB-DISCS  IN 


[210C6.]-  A^J-oxk  desirous  nf  seeing  exactly  what 
a  star-disc,  is  in  a  perfect  telescope  can  easily  manage 
it  with  tlie  following  simple  contrivance  :  Oct  two 
thin  pieces  nf  metal  and  make  a  small  round  hole  in 
each,  say,  the  t\,  of  an  inch.  Hold  one  of  these  to 
the  name  of  the  gas  or  lamp,  and  look  through  the 
other  at  it.  A  star-disc  with  diffraction  rings  at 
once  becumes  visible,  as  perfect  as  in  the  telescope 
on  the  stcadii-*t  night.  This  little  device  will  show 
anyone  exactly  what  they  ought  to  .ee. 


Tlie  peri- 
i  72,040,210 


THE  OR  BAT  COMET. 

1210t*»7.]— Is  my  short  note  about  the  comet, 
(21085)  I  omitted  to  mention  an  interesting  appeals 
once,  which  I  had  noted  as  early  as  January  5th, 
and  saw  again  on  February  5tli,  vix:—  that  the 
streak  of  nebulous  light  constituting  the  nucleus 
was  composed  of  a  number  of  luminous  point*  in  a 
straight  line.  This  was  very  apparent  in  the  clear 
sky  of  the  latter  evening,  when  at  about  Oh.  the 
comet  was  transiting  a  lOjmag.  star,  which  was  so 
exactly  in  the  place  of  the  principal  nucleus,  that  I 
tbougdt  for  a  moment  the  comet  had  developed  a 
stellar  head.    At  It'h.  the  star  was  left  far  behind. 

I  see  that  this  division  of  the  beads  is  confirmed 
by  Mr.  Common  with  his  large  retlector.  I  am 
somewhat  surprised  that  I  have  noted  independ- 
ently this  phenomenon  with  my  loin,  aperture  and 
1 10," which  should  have  required  a  high  jowcr  with 
the  3ft.  reflector  of  Mr.  Common. 

Hill,  S.E.  Herbert  Ingwll. 

JTJPITEB. 

[2106H.]—  As  no  sketch  of  Jupiter  has  this  year 
appeared  in  your  valuable  journal,  I  venture  to 
seud  you  one. 

The  great  double  south  belt  is  bent  sharply  to  the 
north  ju«t  opposite  to  what  I  take  to  be  tlie  ghost 
of  tin-  rod  spot. 

Just  north  of  this  belt  is  a  light  strip  which  at 
its  following  end  seems  to  expand  into  three  large 
white  spots.  On  the  equator,  just  north  of  the 
preceding  spot  is  a  very  bright  white  spot,  followod, 
aud  partiv  surrounded  by  a  dark  shade. 

Time,  7.30  p.m.,  on  February  5th,  1**:;. 
tion  moderate 

As  Mr.  Denning  has  not  favoured  us  lately  with 
his  list  of  transits,  I  cannot  say  whether  either  of 
tliesc  is  the  great  equatorial  s|wt. 


On  the  same  evening,  when  watching  the  immer- 
sion of  III.,  I  fancied  that  the  edge  of  the  planet 


near  the  satellite  was  considerably  flattened.  The 
satellite  was  not  half  its  breadth  on  the  disc  at  1 1 
p.m.,  or  two  minutes  after  booked  time.  Con  any  - 
body  corroborate  this  I  David  Smart.  . 

THREE-SCALE  MICROMETER  FOR 
ALTAZIMUTH  TELESCOPES. 

deiigm-d ''especially  for  lunar  work. '  but  which 
admits  of  being  used  for  other  purposes  ah-o.  Its 
chief  recommendations  are  that  it  is  very  cheap  ; 
admits  of  sufficient  accuracy  ;  and  requires  neither 
equatorial  mounting,  nor  clock  of  any  kind. 

It  consists  of  thiee  equal  and  (larnllcl  scales  of 
equal  parts,  placed  iu  the  fui-us  of  the  eyepiece, 
the  one  I  have  used  being  a  photogra^ih  on  glass 
the  circle  being  lin.  diameter.  The  division  of  the 
scales  should  be  numlx-red  iu  such  a  way  that  the 
observer  may  easily  aud  quickly  read  off  tho  place 
at  which  an  object  transits  the  scale  as  it  is  carried 
along  by  the  earth ' s  rotation. 

To  use  it  to  measure  tlie  distance  between  two 
objects:  bring  the  object  into  tho  field  of  the  tele- 
scope, then  turn  round  the  eyepiece  until  the  two 
objects  cross  oae  of  the  scales  at  the  same  time-  - 
i.e..  the  scales  must  be  pluced  parallel  to  the  lin* 
joining  the  objects:  Then  move  the  telescope  a 
little  until  they  are  just  out  of  the  fietd  on  the 
••following"  side,  and  let  it  stand  still.  The 
motion  of  the  earth  will  now  bring  the  objects  into 
tin-  field  as  they  pass  the  scale  C.  Note  where  on 
tlie  scale  tho  object  No.  1  passed  it.  Next  note 
where  object  No.  1  passes  scale  D :  and  then  again 
where  No.  1  crosses  scale  A.  Now,  add  half  the 
difference  of  the  first  and  thinl  reading  to  the  lesser 
of  tho  two.  and  tlie  difference  between  the  resulting 
sum  and  the  second  reading  will  be  the  distance 
bet  ween  the  objects. 

If  one  object  be  due  north  of  the  other,  the 
distance  will  be  found  at  once  by  making  one  run 
along  tho  line  D,  and  reading  where  the  other 
crosses  A,  B,  orC. 

If  oue  is  due  east  of  tho  other,  another  auxiliary 
point  or  object  must  be  chosen  north  or  south  of 
the  two.    Calling  this  auxiliary  object  C  (Fig.  2), 


f  I  C  .  I 


r  i  c  .  a 


r  i  c  .  3 


and  the  objects  whose  distance  is  to  be  measured  A 
and  13,  first  measure  A  C,  C  D.  and  C  B ;  then  A  D 
-.  square  root  of  ( A  C  +  C  D1),  and  D  B  =  square 
root  of  (DC  +  CD'),  which  may  be  easily  found 
cither  by  logarithms  or  by  common  arithmetic. 

If  AB  makes  ouly  a  small  angle  with  the 
]sirallel  of  declination  in  which  they  appear  to  move, 
use  Fig.  3.  measuring,  as  Iscfore,  to  get  A  F  ;  then 
measure  B  F,  and  A  B  is  the  square  root  of  (A  F* 
-  BP). 

If  the  means  are  at  hand  nf  counting  seconds 
accurately,  of  course,  tlie  distance  of  the  objects 
a|*irt  in  It. A.  can  be  easily  found  by  time ;  but, 
by  the  method  described  above,  a  little  care  and  a 
little  common  arithmetic  will  make  tlie  observer, 
with  this  micrometer,  independent  of  clocks  and 
equatorial  mountings.  W.  J.  B.  R. 
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TEE  TELESCOPE, 

[21070.]—  In  reply  to  "A.  S.  L."  (letter  21009), 
the  aberration  of  a  mirror  mint  bo  reckoned  from 
the  standard  parabola.  If  from  that  curve  we 
move  inwards  to  the  sphere,  positive  error  arises, 
and  increases  as  wo  pass  from  it  to  the  ellipse. 
With  regard  to  the  small  convex  mirror,  it  is 
affected  by  negative  error  in  passing  from  tb« 
hyperbola  to  the  sphcra.  Now  this  negative 
spherical  aberration  may  bo  less  than,  equal  to,  or 
in  excess  of  the  opposite  error  of  the  largo  speculum, 
ling  to  the  ratio  of  their  foci.  In  a  previous 
'  I  have  shown  that  for  two  purely  spherical 
surfaces  this  ratio  mu.it  not  exceed  4'5.  But  it  will 
be  obvious  that  if  the  convexity  of  the  smaller 
mirror  is  increased,  and  its  focus  thereby  shortened, 
it  will  have  a  greater  negative  error,  and  will  need 
an  approximate  ellipse  for  the  curve  of  the  large 
speculum.  Hence,  if  the  small  mirror  be  about 
one-sixth  or  one-seventh  of  the  focal  length  of  the 
large  one,  I  believe  a  Urge  ellipse  and  a  small 
sphere  will  not  1*  far  out  in  balance  of  aberrations. 
Perhaps  Mr.  Calver,  in  his  next  letter,  will  kindly 
tell  us  whether  this  is  so  in  practice. 

I  cannot  see  what  u*ef  ul  purpose  it  con  be  to 
anyone  to  guess  at  the  identity  of  a  correspondent 
from  the  opinions  he  may  express  in 
to  these  columns.  Such  a  guess 
must  in  ninety-nine  cases  out  of  a  hundred 
be  entirely  erroneous.  I  have  the  honour 
to  be  one  of  the  very,  very  few  who  know 
who  it  is  that  has  adopted  the  tuntfuito  of  "  Pris- 
matiquc  "  ;  and  can  awuro  Mr.  Hiumcford  that  he 
might  just  as  well  hazard  a  shot  at  the  identity  of 
our  able  and  valued  "  F.R.A.S.,"  as  at  that  of 
"  Prismatique."  Hu  would  bCabout  as  likely  to  be 
right  in  the  one  cose  as  in  the  other. 

With  regard  to  tho  battle  of  the  glasses,  I  am 
glad  to  see  the  editorial  note  appended  to  Mr.  Cul- 
ver's letter.  Each  instrument  will  hold  its  place, 
no  matter  what  rival  makers  may  say.  lint  apart 
from  this  matter,  I  may  perhaps  be  allowed  space 
for  a  few  comments  on  letter  2098*.  Here  I  find 
Mr.  Henry  Wtay  entering  your  columns  in  so 
startling  a  manner,  that,  like  N  icoderous,  I  nannot 
refrain  from  asking,  "  How  can  these  things  be  »  " 
Let  mo  quote  a  few  of  his  words — "  In  most  cases 
those  who  make  reflectors  do  so  because  they  re»»of 
make  refractors,  and  that  those  who  use  reflectors  do 
so  because  they  ore  chrap."  We  can  only  conclude 
from  this— first,  that  it  is  a  much  cosier  task  to 
make  a  good  reflector  than  a  good  refractor ;  and 
secondly,  that  tho  reflector  is  only  a  makeshift 
which  would  be  most  unmercifully  smashed,  if  its 
unfortunate  owner  could  only  afford  to  purchase  a  big 
refractor.  On  this  second  point  I  must  say  nothing : 
I  shall  then  avoid  trespassing  on  forbidden  ground. 
Bat  with  reference  to  the  constructive  difficulty,  I 
bold  a  different  opinion  to  Mr.  Wray.  Suppose 
Mr.  Calver,  instead  of  writing  a  calm,  thoughtful, 
and  instructive  letter,  had  retorted,  "  Those  who 
make  rtfraelon  do  so  because  thoy  emuut  make  re- 
flectors." Might  he  not  have  said  so,  and  sup- 
ported his  assertion  by  quite  as  many  f  uets  as  could 
be  brought  forth  by  a  maker  of  refractors  Y  How 
many  of  the  old  opticians  could  produce  with 
certainty  a  ptrfeet  paral-ola  ?  I  think  Short  is 
generally  credited  with  being  tho  most  skilful  in 
this  respect,  and  he  set  so  high  a  value  on  this 
knowledge  that  it  is  suid  lie  divulged  the  secret  to 
ie.  My  impression  is  that  it  is  only  in  very 
t  times,  that  the  improvements  and  simplifica- 
tions in  methods  of  working  optical  surfaces  have 
rendered  the  production  of  reflectors  a  commercial 
success.  How  many  specula  did  Ucrschcl,  Lowell, 
Draper,  and  others  find  it  necessary  to  work,  before 
they  got  a  satisfactory  result  't  I  have  the  pleasure 
of  having  made  tho  literal  acquaintance  of  several 
who  con  make  good  specula:  and  from  each  and  all 
I  learn  that  the  production  of  a  first-class  reflecting 
surface  is  a  work  demanding  much  care,  thoughtful 
perseverance,  and  acquired  skill,  in  knowing  what 
to  do,  and  how  to  do  it.  I  do  not  under- rale  the 
task  of  producing  a  first-class  o.g.  There  are  more 
surfaces  to  figure,  though  they  are  less  in  area  ;  but 
I  fail  to  see  that  any  greater  skill  is  needed  to 
produce  a  refractor  than  a  reflector. 

I  now  come  to  the  concluding  paragraph  in  Mr. 
H.  Wray 's  letter.  Relative  to  the  production  of  crown 
and  flint  discs  of  targe  diameter,  ''of  uniform 
density  throughout,"  he  says,  "this  is  one  of  the 
things  yet  to  be  done."  This  sentence,  coming 
from  an  eminent  maker  of  refractors,  is,  to  me, 
de.  I  take  up  Chance's  "Tariff," 
>  I  learn  that  T.  Cooke  and  Sons  have 
worked  a  pair  of  their  2iiin.  discs ;  and  that  Alvan 
Clark  and  Sons  havo  worked  two  pairs  26Jin. 
diameter.  Next,  from  the  "Torif "  ot  M.  Fed,  I 
learn  that  he  has  mode  a  pair  of  2tKa.  for  the 
Vienna  Observatory  (worked  by  Howard  Grubb),  a 
pair  of  29in.  for  the  Paris  Observatory  (worked  by 
M.  Martin),  a  pair  of  31jin.  for  the  Pulkova 
Observatory  (worked  by  Alvan  Clark),  a  pair  of 
30in.  for  tlic  Nice  Observatory  (worked  by  MM. 
Henry),  besides  several  pairs  slightly  smaller, 
including  Lord  Campbell's  objective,  'Ma.  in  dia- 
meter, made  by  Adam  Hilgtr  ;  and  that,  in  ISM  I, 
ha  has  tho  disc*  for  an  "  Objectif,  O-  96  [about 


33ui.],  cn  fabrication,  ct  destine  a  l'Obsorvatoirc 
de  Colifornie."  Now,  are  all  these  big  discs  want- 
ing in  homogeneity 'f  If  so,  why  are  they  mode? 
I  have  always  been  led  to  think  that  a  disc,  not 
uniform  in  density,  was  useless  for  optical  purposes. 

I  am  sure  very  many  besides  myself  will  be  glad 
to  seo  Mr.  Wray's  name  among  the  list  of  corre- 
spondent* to  than;  pages.  If  my  comments  on  hu 
first  letter  seem  unfavourable,  they  are  so  from  no 
other  deeiro  than  that  of  eliciting  information. 

Orderic  Vital. 


Feb.  i 
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FLAT  IN 
TELESCOPES. 

[21071.]— I  A3*  sorry  to  trespass  further  on  your 
space,  but  I  am  anxious  to  sum  up  the  results  of 
this  capital  discussion.  The  peculiar  advantages 
of  the  Enqluh  Mechanic  are  shown  in  letters  of 
this  nature,  by  which  more  real  information  on  the 
matter  in  hand  is  obtained  than  from  any  amount 
uf  "  reading  up"  on  the  subject. 

I  take  my  own  instrument  as  the  illustration — 
12Jin.  mirror,  9ft.  Sin.  focus,  flat  at  12in.  from  the 
focus.  The  cone  of  ravs  from  the  moon  reflected 
from  tho  mirror  measures  at  the  flat  2yVin.  dia., 
and  the  stellar  cone  I  Jin. 

The2lin.  flat  will  consequently  take  in  all  the 
rays,  with  a  proper  margin  to  spare,  of  the  cone 
from  the  moon,  or  from  any  image  whose  field  is 
32'  angular  dia.  The  Min.  flat  will  take  in  all  star 
images,  and  up  to  a  field,  actually.  Id'— practically, 
or  with  the  best  results,  12'  to  16'.  Beyond  this, 
when  observing  the  moon,  the  flat  acts  as  a  stop, 
gradually  decreasing  in  sire  till,  on  the  extreme 
edge  of  tho  moon,  the  outside  of  the  cone,  the 
stop  is  equivalent  to  Sin. 

There  is,  however,  more  light  than  with  a  Pin. 
stop,  as  it  is  only  reduced  to  this  at  the  circumfer- 
1  all  the  details  of  the  moon's  surface  are 
observed  with  all  the  advantage  of  tho  small  flat, 
more  light  and  better  definition. 

We  have,  therefore,  the  result  that  the  l)in. 
gives  more  light  on  small  images,  when  it  is  wanted, 
and  less  on  largo  bright  oik's,  when  it  is  not  of  so 
much  consequence.  The  2lin.,  on  the  contrary, 
gives  more  fight  when  it  is  not  wanted,  and  less 
when  it  is. 

Tho  only  objects  on  which,  generally,  tho  larger 
flat  is  required  are  for  comets  and  large  fields, 
where  you  wish  for  the  whole  effect  at  once.  The 
field  of  view  is  not  affected  by  the  sice  of  the  flat. 

Will  Mr.  Vallanco  look  at  the  moon  when  full, 
or  nearly  so,  with  his  1 5in.  mirror  and  Min.  disc, 
with  1  Jm.  flat,  and  tell  as  exactly  what  he  sees  Y 
Fordingbridgo.  T.  ~ 


[2107'M-I*  answer  to  Mr.  Calver  (21040)  I 
really  do  not  recollect  any  challenge  of  Mr.  Bell's. 
There  is  a  question  in  his  letter  (21007)  uf  "  how  I 
prove  my  theory  that  tho  longer  the  focus,  the 
larger  the  flat,  and  I  think  if  he  will  refer  to  my 
former  letter  (20900)  in  Jan.  6,  I  say,  if  this  were 
correct,  that  is,  if  it  were  necessary  to  have  a  fiat 
largo  enough  to  reflect  the  image  of  sun  or  moon, 
then  for  a  mirror  of  very  long  focus  and  small  aper- 
ture, tho  flat  would  bo  required  as  large  as  the 
mirror.  I  think  no  one  will  deny  this  ;  and  I 
think  this  proves  the  principle  to  bo  wrong. 

Now  for  the  question  of  "  A.  8.  L."  (21039).  By 
what  authority  I  state  that  the  stops  in  the 
refractor  ore  placed  without  any  reference  to  th? 
size  of  the  focal  image  Y 

I  have  refracting  telescopes  made  by  Tulley, 
Adams,  Troughtou,  Murrell,  and  others  ;~and  in  all 
of  them,  when  they  are  fociwsed  on  a  distant  object, 
if  tho  eyepiece  is  removed  and  the  eye  put  in  its 
place,  all  light  is  cut  off  by  stops  except  that  from 
the  object-glass  atone;  and  if  I  saw  more  than 
that  which  would  show  me  any  portion  of  the  tube 
inside  tho  object-glass,  I  shoufd  consider  it  impro- 
perly stopped.  This  must  be  the  case  if  more  thou 
the  light  of  tho  object-glass  for  parallel  rays  is 
admitted,  and  therefore  I  conclude  that  no  allow- 
ance is  made  for  size  of  image  of  sun  or  moon. 

I  feel  somewhat  consoled  for  my  condemnation 
by  Mr.  Calver  when  I  find  he  is  equally  positive  as 
to  the  errors  of  refractor  makers  of  old ;  and  I 
would  ask  him  whoso  telescopes  ho  has  seen  that 
show  more  of  tho  object-glass  than  those  1  have  I 
I  should  like  very  much  to  learn  the  opinion  of  an 
optician,  such  as  Lonooster  or  Wray,  as  I  believe 
only  amateurs  have  given  their  opinions  as  to  size 
of  flats,  Ac,  as  yet. 


is  made  of 

touble  6tars.  To  many,  it  would  seem,  the  whole 
pleasure  and  profit  of  astronomical  work  consists 
ui  the  dividing  of  doubles.  Now,  nvrrly  to  ilivide 
a  close  double,  or  tee  a  faint  ro«w*,  what  good  is  to 
be  gained  from  either  achievement  ?  It  does  not 
add  much  to  the  general  stock  of  knowledge,  to 
havo  it  recorded  that  Mr.  A. —whose  eyesight  is 
keen— has  split  a  star  which  Mr.  B.—whow  eye- 
sight, perhaps,  is  not  so  good — could  not  we 
double,  though  his  telescopo  was  lin.  larger  than 
that  employed  by  Mr.  A.  What  1  want  to  point 
out  is  this :  that  there  are  muni/  branches  of  astro- 
nomical work,  and  that  contributors  to  this  dis- 
cussion would  do  well  were  they  to  say  a  little 
murr  about  tho  comparative  performance  of  refrac- 
tors and  reflectors  in  matter*  other  than  tho  pick- 
ing np  of  faint  wmttet.  There  are  branches  of 
a.-tr>iiinm;i'-.il  work,  I  say,  "»  interesting,  and  tsa 
more  instructive,  titan  that  double-star  note  which 
seems  to  bewitch  all  its  votaries. 

First,  as  to  Variable  Start.— Mauy  of  the  more 
important  variables  require  for  their  study  no 
telescope,  only  a  good  opera-glass,  field-glass,  or 
eye.  For  my  own  part,  I  know  that  my  observa- 
tions have  been  made  mainly  bv  the  aid  of  a  little 
field-gloss,  which  cost  2s.  (id.  Properly  used,  this 
instrument  is,  for  the  brighter  stars,  as  good  as  my 
opera-glass.  I  hope  Prof.  Pickering's  appeal  for 
more  assistance  in  this  field  will  meet  with  a 
hearty  response  in  this  country.  Mr.  Kspin,  in  his 
paper  in  "  Ours  "  for  April  2Sth  last,  says  that, 
"  the  amount  of  valuable  contributions  to  astro- 
nomy in  the  country  is  steadily  on  the  decrease." 
He  ought  to  know.  Hit  lie  so.  it  is  a  melancholy 
thing  that  the  country  which  has  given  to  the  world 
more  great  amateur  astronomers  than  onv  other — 
the  country  of  Pawns,  Lowell,  Birt,  and  Webb, 
to  name  uo  more— should  abandon  the  pott  of 
leader. 

Second,  the  Colour*  of  Star*. — Here  is  a  most 
important,  but  almost  completely  neglected,  field  of 
study.  The  causes  of  tho  variations  in  the  assigned 
colours  of  individual  stars,  which  are  so  often 
noticed,  deserves— indeed,  demands — careful  and 
complete  investigation.  How  much  is  due  to  per- 
sonal differences  in  the  eyesight  and  training  of 
the  different  observers?  How  much  is  duo  U> 
actual  variations  in  the  star  Y  These  are  the  <iues- 
tious.  Who  is  attempting  to  solve  them  (  I  think 
that  much  of  the  variation  in  the  colour  *Ttgirrf 
arises  from  the  circumstanco  that  every  observer 
refers  tho  colours  to  a  standard  of  his  own.  U  a 
number  of  stars  were  examined  by  observers  whosn 
eyes  were  free  from  fault,  and  a  standard  list  of 
variously-tinted  stars  drawn  up,  each  observer 
would  have  a  guide  to  the  character  of  his  own 


eye,  and  might  bo  enabled  to  ascertain  how,  and 
what  degree,  auy  ] 
possess  affected  his 


means  of  tracking  sources  of 
be  invaluable 


of  vL^on  he 
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[210-3.]-Ar.Tnor;on  in  tho  heading  to  my  letter 
I  speak  of  "  refractors  and  reflectors,"  I  havo  no 
desire  to  rush  into  this  rather  acrimonious,  and 
apparently  useless,  controversy.  But  I  do  desire 
to  point  out  that  it  appears  to  roe  that  in  the  dis- 
cussion of  this  question  too  little  has  been  said  of 
tho  ailaptabilily  of  the  two  lands  of  instruments 
for  different  kinds  of  work.  For  my  own  part,  I 
have  little  personal  experience  in  the  matter,  and 
raise  the  question  from  an  abstract  point  of  view. 


Third,  Selenoaraphit.  Here 
branch.  Plenty  of  workers  there  are;  but 
should,  and  might,  be  many  more.  Tho  pages  of 
the  A ttroHomwiil  lieoutrr  show  what  there  u  to  do. 
Much  of  it,  no  doubt,  requires  an  instrument  of  a 
high  class.  But  so  many  lino  telescopes  are  there 
in  England,  that  this  circumstance  ought  to  create 
no  ihfliculty.  Hy  the  way.  Sir.  Mu*clumi|>  l'>  rrv 
has  a  magnificent  instrument,  and  frequently 
laments  in  "our"  columns  the  unsuitablencss  of 
our  weather  for  the  finest  work.  (A'w  p<uw»t,  if 
Fjiglish  skies  art  as  bod  as  they  an-  represented  to 
be,  how  has  it  come  about  tltat  so  much  of  the  tVsf 
astronomical  work  has  been  done  in  England?) 
Does  Mr.  Perry  never  turn  his  instrument  upon  tho 
moon  or  tho  planote ;  or  does  he— to  omit  tho  nega- 
tive from  a  sentence,  of  Mr.  Webb's -think  "  the 
sale,  the  chief ,  attraction  of  the  sidereal  heavens 
doe*  lie  in  the  juxtaposition  of  two  stars,  possibly 
merely  accidental,  and  frequently  beyond  the  reach 
of  any  but  tho  most  powerful  instrument." 

Fourth,  tho  1'tanet*.— Here,  also,  is  plenty  ol 
room  for  work. 

Fifth.  There  are  in  the  heavens  many  clusters 
and  aggregations  of  stars,  which,  even  to  a  casual 
inspection,  have  an  appearance  strangely  suggestive 
of  mutual  connection.  The  discovery,  examina- 
tion, and  treatment  of  these  groupings  might  give 
us  the  key  to  more  than  one  mysterious  problem- 
All  who  know  Mr.  Proctor's  magnificent  researches 
into  the  distribution  of  stars  and  nebula*  in  space, 
must  know  how  important  that  great  astronomer 
has  deemed  similar  aggregations.  It  would  be  well 
to  inquire,  in  how  far  rommitHtti/  of  colour  obtains 
among  tho  members  of  those  whirls  and  streams.  I 
have  a  fancy  tlmt  it  does  so  to  a  great  extent. 

Sixthly  (and  I  will  mate  it  lastly),  there  is  the 
Scartk/or  Tetewnpie  Comets,— Mr.  Denning  appealed 
for  assistance  in  this  matter  last  April ;  twit  1  have 
seen  no  more  about  it.  The  passible  reward  of 
such  investigation  ought  to  dispel  any  teshuu 
which  may  surround  it. 

It  will  be  seen  that  what  I  urge  upon  possessors 
of  telescopes  is,  that  they  should  take  up  work 
involving  questions  relating  to  the  physical  consti- 
tution of  the  heavenly  bodies.  It  is  of  no  use  our 
doing  imperfectly  what  others  far  better  equipped 
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hare  limit,  or  aro  doing,  better.  The  detection  of 
a  million  double  stars  would  bring  us  no  new  know  - 
ledge.  'I'ln'  discovery,  even,  of  a  hundred  thousand 
binaries,  would  only  show  us  that  thoy  wore  more 
numerous  than  we  had  imagined.  It  i.  feasible, 
that  urre  so  many  doubles  and  binaries  known, 
their  distribution  might  involve  an  important 
generalisation ;  bat  it  is  not,  I  apprehend,  to  this 
end  that  our  numerous  double-star  hunters  and 
splitters  are  directing  their  labours. 

But  an  important  consideration  is  this  :  that 
double  stars  are  permanent  objects,  whilst  the  ap- 
pearances upon  which  our  chances  of  gathering  in- 
formation concerning  the  physical  structure  of  the 
heavenly  bodies  depend  are  phenomenal.  Had 
there  been  more  workers  in  the  held  of  seleno- 
graphy, that  entire  failure  to  observe  that  portion 
of  tho  moon  in  which  Hyginus  is  situated,  which 
happened  during  the  year  prior  to  the  detection  of 
N.,  could  hardly  have  taken  place.  And  bow 
valuable  would  even  out  good  observation  made  in 
the  interval  be.  In  this  department  of  astronomy 
ties  the  best  chance  of  and  toe  greatest  promise  for 
future  work.  Not  until  we  have  a  record,  perfect 
as  human  ptrsevcrancc  can  produce,  of  tho  moon's 
surface,  can  we  attain  certainty  in  investigations 
concerning  a  lunar  atmosphere  and  lunar 
changes.  Not  until  we  have  attained  full  informa- 
tion as  to  every  peculiarity  in  the  changes  of  light  in 
crvry  variable  ;  full  information  as  to  their  colour 
and  changes  of  colour ;  as  to  their  periods,  and  the 
varying  irregularities  which  mark  them  ;  as  to  their 
spectra,  and  changes  in  their  spectra,  can  we  hope 
tu  penetrate  the  secrets  of  the  most  mysterious 
bodies  in  the  universe. 

To  come  back  to  where  I  started.  What  have  ex- 
perienced observers  to  say  concerning  the  relative 
merits  of  refractors  and  reflectors  in 
tho  above!' 

S. 

Glasgow,  Feb.  5 

TO  KB.  V ALLAN  C E 


(21074. ]-Mat  I  conclude  from  his  letter  that  he 
now  sees  and  acknowledges  his  mistake  about  the 
necessity  for  providing  the  flat  large  enough  for 
moon's  image  r  I  thought  tho  clear  way  it  was 
shown  by  "  F.R.A.S.,"  "A.  S.  L.,"  Mr.  West- 
lake,  Mr.  Bell,  and  myself,  ought  to  convince  him. 

I  have  said  nothing  about  A  u  flat,  and,  for  all  I 
know,  it  may  be  too  large.  I  have  only  been  con- 
cerned in  showing  Mr.  V.  that  I  was  not  wrong,  as 
be  said,  in  supplying  them  larger  than  was  required 
for  stars.  Perhaps  he  is  quite  right  when  he  says 
I  shall  not  And  a  Ulin.  by  an  old  maker  with* a 
2jin.  flat. 

I  should  hardly  think  Herschel  made  tho  mistake 
of  putting  a  I  m.  to  a  lOin.  mirror  of  10ft.  focus. 
It  might  have  been  the  act  of  some  "  lesser  light." 
It  is  about  half  the  sue  proper.  The  CJin.  he  speaks 
of  should  have  I|in.  instead  of  Jin.  Mr.  Vallance 
aays  it  does  not  matter  about  cutting  off  the  aper- 
ture, and  thereby  the  light,  because  there  is  too 
much  light  with  large  mirrors  when  observing  the 
moon.  This  is  also  an  erroneous  argument,  and 
ignores  the  vastly  superior  droning  power  of  large 
Aperture  over  small.  Apart  from  light,  is  it  not  far 
wiser,  if  there  is  too  much  light,  to  reduce  it  by 
proper  means,  with  a  moon  shade,  or,  better  still, 
with  a  graduated  sliding  wedge  of  neutral  tint  F 
There  are  other  objects  'requiring  the  large  flat,  and 
for  which  we  can't  have  too  much  light,  such  as 
clusters,  nebula?,  Arc. :  aperture  and  light  for  these 
objects,  and  also  for  photography,  is  the  grand  thing, 
and  it  is  the  height  of  inconsistency  to  waste  it  by 
using  a  flat  only  large  enough  for  stars. 


Mr.  Vallance  i 


to  reply  to  several  ques- 


tions— it  is  not  an  easy  thing  to  follow  his  reason 
■ing.  lie  says  as  his  tube  "is  only  the  size  of  his 
mirror,  can  any  but  paralltl  rays  get  to  the  mirror 
when  directed  to  the  moon"  f  Ac.  1  answer,  1 
nor  would  there  be  if  he  had  ho  tube  at  all.  Ac- 
cording to  his  views,  refractors  should  have  a  long 
tube  in  front  of  the  e.g.,  so  us  to  exclude,  as  in  his 
reflector,  all  but  parallel  rays  from  getting  to  the 
■object  lens. 

He  seems  to  think  that  a  telcscoiie  acts 


i  like  a 

camera  lens,  and  if  it  were  not  for  the  tube  the 
mirror  would  take  in  rays  from  a  great  augle,  and 
from  objects  to  which  we  do  not  pouit  it,  and  lie 
thinks  (in  fact,  says  so)  that  if  it  were  not  for  his 
tube  his  mirror  would  take  in  muvrryuty  rays  from 
the  moon.   Is  Mr.  V.  serious  1 

Ho  concludes,  "And  until  I  am  shown  [the  diffi- 
culty is  for  him  to  boo  when  ho  u  shown]  now  con- 
verging rays  from  sun  or  moon  or  any  object  can 
get  to  my  mirror,  I  shall  be  content  with  a  Out  that 
will  reflect  all  the  parallel  rays  into  the  eyepiece." 
This  looks  as  if,  after  all,  he  is  of  the  same  opinion. 
As  long  as  the  moon  to  us  remains  of  the  same  angle, 
or  at  tho  same  distance,  nono  but  parallel  rays  can 
possibly  "  get  to  his  mirror,"  and  he  may  remove  his 
tube  and  his  results  will  be  all  the  same. 

Mr.  Vallance  is  a  very  old  correspondent,  and  lias 
•cat  us  many  clever  and  useful  contributions  on 
telescope  matters,  and  I  hope  he  will  continue  to  do 
so  :  but,  with  much  respect  and  deference  to  him,  I 
roust  say  that  somehow  his  mind  is  in  a  state  of 


confusion  and  misunderstanding  over 
of  the  proper  sue  of  flat. 


this  matter 
O.  Caiver. 


WHAT  SHALL  WE  EAT  AND  DRINK  P 

[21075.]—  In  a  few  years  I  shall  enter  my  seventy  - 
first  year,  and  as  I>r.  Allinson  has  determined  to 
attain  that  ago,  his  words  being,  "  I  am  going  to 
live  till  I  am  seventy,"  I  shall  be  happy  to  offer  a 
few  hints  which,  being  tho  result  of  ejprrirnct,  may 
help  him  on  bis  road  to  that  desirable  (?)  end. 

In  the  first  place,  I  have  not  been  a  vegetarian. 
I  ouce  tried  the  system  for  thrco  mouths  to  see  if  I 
could  save  expense  ;  but  at  the  end  of  that  time  I 
felt  like  unto  Job's  comforter,  Elihu,  the  son  of 
Karachi:  1  tho  Duzite,  of  tho  kindred  of  Bam,  when 
ho  said—"  Behold,  my  belly  is  as  wine  which  hath 
no  vent ;  it  is  ready  to  burst  like  new  bottles,"  and 
I  returned  to  my  ordinary  food  with  thankfulness. 
Secondly,  for  more  than  half  a  century  I  have 
smoked  tobacco  ;  the  greatest  enjoyment  of  my 
life  has  boon  my  pipe  and  my  books.  I  have  not 
taken  much  nor  regular  exercise,  nor  have  I  had  a 
bath  every  morning.  Neither  have  I  abstained 
from  beer,  wine,  spirits,  Arc,  but  simply  partaken, 
always  in  moderation,  of  the  bounties  of  nature 
added  to  by  the  ingenuity  of  man.  I  bad  nearly 
forgotten  an  important  item— I  have  always 
abhorred  and  avoided  physic.  Some  dry  toast  and 
weak  tea  for  a  day  or  two  has  been  my  remedy  far 
indigestion.  So  it  will  be  seen  that  I  have  managed 
to  attain  my  present  age  in  spite  of  medical 
theories,  and,  though  a  smoker  and  not  a  water 
drinker,  1,  like  the  little  jackdaw  of  Rheims,  have 
been  "  never  the  worse  for  my  predilections.  1 
am  Indebted  to  Dr.  Edmunds  for  reviving  a 
pleasant  recollection,  Hot  water  is  always  sug- 
gestive to  roe  of  "Oil  Bias"  and  Dr.  Songrado. 
I  can  always  grin  when  I  think  of  thnr  practice. 

I  do  not  think  that  the  general  stock  of  good 
sense  has  received  any  addition  from  the  medico- 
theoretical  effusions  that  have  appeared  lately,  of 
which  it  may  be  said  that  "  what  is  good  is  not 
now,  and  what  is  new  is  not  good."  However,  the 
old  man  has  had  his  say,  and  one  result  of  his 
experience  is,  that  it  is  best  both  spiritually  and 
bodily  to  "  take  no  thought  for  what  ye  shall  eat 
or  what  ye  shall  drink,"  but  that  with  "  modera- 
tion" (in  overv  senso)  no  normally healthy  person 
his  fancy  or  appstite  in  food.  ^  ^ 


[21070.]-"  IIOCSirTOTEB's  " 

been  ou  your  book  for  more  than  a  mouth,  re- 
mains without  a  reply  from  Dr.  Allinson,  although 
tho  essential  points  of  it  have  been  emphasised  by 
subsequent  writers.  Dr.  A  asserts  anil  re-asserts 
the  proposition,  that,  tea  combines  with  the  meat 
youcat,  and  tho  product  is  leather,  and  he  says,  Look 
into  a  tan-pit,  and  there  you  have  my  authority. 
In  my  earlier  days  I  had  a  good  deal  to  do  with 
leather,  and  unfortunately  during  the  last  five 
years  have  been  under  tho  constant  supervision!  of 
my  doctor,  and  have  consulted  and  corresponded 
with  not  a  few  eminent  men  both  here,  in  the 
provinces,  and  in  Paris.  My  experience,  so  for  as 
it  goes,  tends  to  this:  that  there  is  nothing  so  dan- 
gerous as  a  doctor  firmly  tethered  to  a  theory, 
however  "  eminent ''  he  may  be.  He  will  confi- 
dently advise,  as  a  certain  cure,  an  operation  which 
has  never  yet  been  tried,  and  has  since  failed,  or 
change  your  whole  mode  of  living,  under  any  cir- 
cumstances. His  reasoning  is  at  least  as  good  as 
Uolloway's  pills,  Eno's  fruit  salt,  or  Cockle's  pills, 
the  pedestal  on  which  Colonel  Burnahy  stands. 
But  let  us  look  into  the  tan-pit— and  then  into 
stomachs.  I  have  always  understood  that  oak- 
was  Use  agent  strongest  in  tannin  known  to 
commence,  and  that  it  was  put  into  the  tan-pit  with 
raw  hides :  but  that,  such  was  the  weak  affinity  of 
the  tannin  for  the  gelatine,  that  it  required  some 
three  months  to  produce  good  leather.  Now  as  to 
tho  stomach.  I  am  told  by  tho  purveyor  where  I 
used  to  dine,  that  a  saddle  of  mutton  will  provide 
ten  dinners,  and  give  to  each  person  ten  ounces  of 
solid  meat,  and  1  am  also  told  that  there  aro  about 
ten  grains  of  tannin  in  two  pounds  of  tea.  Sup- 
posing the  two  pounds  of  tea  to  be  brewed,  and 
given  to  tho  ten  persons  to  drink,  whik  eating  their 
sin  Idle  of  mutton,  it  would  give  an  immense  Quan- 
tity of  tea,  and  one  grain  of  tannin  to  each.  I 
defy  thorn  to  swallow  the  quantity  of  tea  in  the 
time  if  they  tried. 

Dr.  Allinson's  assertion,  therefore,  amounts  to 
this :  that  a  grain  or  two  of  tannin  combines  nt 


cs 


with  ten  ounces  of  roast  (not  raw)  meat,  although 
'  pa,  and  afterwards 


it  lias  been  masticated  in  saliva, 
submitted  to  the  gastric  juice,  and  turns  it,  there 
and  then,  into  leather— into  the  self -same  product 
which  it  takes,  I  behove  10  grains  of  tannin  three 
months  to  eSect  when  applied  to  10  ounces  of  raw 
hide  in  the  tan -pit.  To  my  surprise  he  re  •asserts  this, 
(Feb.  2,  p.  60,  3rd  col.)  and  now  condescends  to 
quote  Kirko's  "  Physiology "  as  his  authority, 


But  the  quotation  from  Kirke  proves  exactly  U 
contrary  of  his  assertion,  and  a  second  year's 
student,  at  whom  ho  sneers,  could  have  told  him 


forms,  and  exhibited  in  great  excess  of  the  gelatine, 

in  order  to  detect  tho  smallest  quantity  of  gelatine 
in  water.  Dr.  Allinson's  assertion  is  that  the 
smallest  quantity  of  *»""'"",  in  a  highly  diluted 
state,  will  at  onoe  resolve  ten  ounces  of  meat  into 
tanno- gelatine,  and  that  too  in  tho  presence  of 
other  agents  of  a  most  powerful  character. 

There  has  been  a  good  deal  of  inquiry  about 
sciatica  in  the"E.  M."  of  late.  Myexporieuee  of  the 
lost  throe  months  may  possibly  interest  many,  and 
I  hope  benefit  some  of  your  readers.  An  accident, 
some  five  years  ago,  laid  mo  at  the  mercy  of  results 
so  serious,  that  my  pulse  had  to  be  reduced  to  65 
iter  minute,  and  an  essential  part  of  the  treatment 
Was.  of  course,  a  low  diet;  still  I  was  always 
allowed  three  ounces  of  meat  per  day.  I  drank 
very  little,  and  that,  principally,  milk  and  water  ; 
often  going  for  a  whole  day  or  more,  without  any 
liquid  whatever.  I  had  not  much  difficulty  in 
bearing  this  treatment,  having  always  been 
temperate,  in  tho  old-fashioned  sense  of  the  word. 
I  was  in  bod  thirteen  successive  mouths,  and  have 
kept  a  strict  watch  on  my  diet  all  these  five  years, 
in  fact  lived  rather  too  low  for  my  family  to  be 
pleased  with.  Not  by  any  means  a  vegetarian,  I 
have  always  allowed  part  of  my  vegetables  to 
pass  through  tho  alembic  of  a  sheep  or  an  ox. 
In  November  last  I  was  attacked  by  sciatica, 
lumbago,  and  general  neuralgia  of  the  left  side, 
from  the  shoulder  down  to  the  sole  of  the  foot,  of 
an  excruciatingly  painful  character.  Two  months' 
treatment  with  drugs,  busters,  plasters,  Ac.  only 
seemed  to  increase  tho  misery.  At  lost  cm  one 
culminating  occasion,  after  losing  36  hours'  sleep, 
having  had  to  rest  sometimes  standing  upon  one  leg, 
and  doubled  up,  with  my  elbows  on  tho  table,  afraid 
to  move,  almost  oxhauated,  I  was  persuaded  to  eat 
a  chop  at  breakfast.  In  half  an  hour  afterwords 
the  pain  had  materially  abated  and  could  be  easily 
borne ;  at  dinner  the  some  day  I  took  more  meat 
and  a  glass  of  port  wine,  and  at  supper  again  more 
meat  with  a  little  brandy-ond-water,  and  I  slept  in 
my  bed  afterthat  from  11  p.m.  to  8  a.m.  with  one 
short  break,  waking  up  next  morning  tolerably  free 
from  pain.  This  happened  on  the  5th  of  January, 
and  t  have  pursued  ever  since,  in  principle,  the 
same  regimen,  but  gradually  modifying  it,  and 
during  the  past  wook  I  have  been  able  to  travel 
three  times  to  town.  AH  this  time,  my  old  malady, 
which  is  only  arrested,  and  cannot  be  cured,  has  to 
be  watched. 

I  am  as  great  an  advocate  of  temperance  as  Dr». 
Edmunds  and  Allinson,  but  do  not  think  any  one 
can  ask  me  to  place  such  cogent  experiences  and 
facts  aside  in  favour  of  their  theories  and 
assertions.  My  prescut  diet  is  meat  twice  a  day, 
tea  twice ;  I  have  dropped  the  wine  at  dinner,  and 
drink  soda-water  and  milk,  but  still  take  one  ounce 
(measured)  of  brandy  in  soda-water  at  supper.  If 
I  have  moat  at  breakfast,  I  do  not  take  it  to  supper 
also.  I  am  taking  no  medicine,,  I  have  always 
had  great  faith  in  the  power  of  diet-but  not  in 
the  vegetarian  and  tho  "devil  in  solution" 
of  it. 

Dr.  Edmunds,  some  short  time  ago,  re 
mended  a  "  salutaris  water  "  drink,  flavoured  with 
lemon,  for  the  use  of  glass-workers.   Did  he 
let  them  at  work  on  a  hard  pot-setting,  in  a  larj 
auufactory  ( 

J.  D. 


this,  I  think.  Kirke  says  it  requires 
that  is  to  say,  tannin  in  ono  of  its  most 


"teil 


[21077.]— Dr.  Aixnraox  says  "  tea  is  worse  than 
coffee,  because  it  contains  thein,  a  stronger  alka- 
loid than  caffein."  Schorlemmer  ^whoso  authority 
few  chemists  would  dispute)  says,  in  his  **  Chemis- 
try of  the  Carbon  Compounds,"  "Caffein,  thein, 
or  methyl -theobromin,  C,H|»N,0,  occurs  in  the 
coffee -berries  (I  per  cent.)  and  the  leaves  of  the 
coffee-tree  (in  tea  2  to  6  per  cost.,  &c).  It  is  pre- 
pared from  raw  coJFre-brrru*  or  from  Ua  by  a  pro- 
cess similar  to  that  by  which  theobrnrnin  is  obtained 
from  cocao  uuta."  «'  E.  C.  T."  and  "  Anglo  Dane  " 
will  see  from  this  quotation  that  Dr.  Allinson  is  mis- 
taken,  and  that  caffein  and  thein  are  identical  in 
composition.  Otter. 

[21078.]—  Ik  lotter  21018,  Dr.  Allinson  states  (as 
a  test  experiment,  I  suppose)  that  if  a  man  takes 
four  or  five  meals  per  day,  including  plenty  of 
animal  food,  a  moderate  allowance  of  alcoholic 
drinks,  no  exercise,  and  smokes  freely,  he  will  be 
ill  in  about  five  days. 

Well,  facts  arc  stubborn  things.  How  does  he 
account  for  my  being  perfectly  healthy  and  my  brain 
not  at  all  "  clogged  after  living  for  the  past  ten 
years  in  the  following  manner  :— 1  am  a  watch- 
maker, going  to  my  work  at  8.30  a.m.,  and  leaving 
it  at  7  p.m.  I  bike  four  meals  i«r  day,  meat  for 
breakfast,  meat  for  dinner,  bread-and-butter  for 
tea,  and  broad-and-cheese  for  supper,  and  a  pint 
or  a  pint  and  u  half  of  beer  during  the  day.  Tho 
shop  in  which  I  work  is  1  *>ft.  by  10ft.,  and  1  scarcely 
ever  get  any  outdoor  exercise.  Such  is  the  usual 
routine  of  a  working  watchmaker's  existence,  and 
still  I  am  alive.  1  really  begin  to  think  1  must  be 
something  very  much  out  of  tho  common.  I  also 
smoke  freely.  Watchmaker. 
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cutting- up  order,  in 
wauted.    If  I  wanted  lo  write 


FOOD  AND  LONGEVITY. 

[2107P.]  Tim  oracle  bos  spoken,  but  its  utter- 
ance* seem  nearly  as  edifying  as  those  of  Delphi 
Do«a  Dr.  Allinson  really  imagine  lie  has  tola  us 
unything  iu  bin  letter  21048,  p.  523  Y  It  simply 
amount*  to  saying,  "Gorge  yourself  with  food 
which  requires  good  digestive  powers  and  abundant 
txcrcisc,  to  work  it  off  ;  do  not  tnkc  that  exercise, 
but  do  everything  that  every  sensible  jsrson  know* 
ta  wrong,  and  you  will  not  enjoy  good  health.  Eat 
inoderatelyt  exercise  freely,  and  generally  adopt 
those  conditions  which  universal  experience  hu 
taught  conduce  to  health,  and  you  will  have  a  good 
chance  of  continuing  in  good  health."  But  surety 
f  ucb  a  rcgiinen  as  this  will  not  justify  any  man  iu 
asserting  that  upon  it  ho  will  never  be  ill,  and  will 
live  to  seventy  or  eighty.  It  docs  not  even  touch 
tlu!  question  of  vegetarianism  :  for  I  would  under- 
take to  make  a  man  quite  ill  enough  to  satisfy  any 
moderate  desire  in  that  way,  on  n  free  diet  of,  s*iy, 
split-peas,  turnip*,  and  crab-apple*.  a*  a  selection 
of  "  fruit*,  root*,  and  grains,"  throwing  in  a  supply 
of  warm  water  ml  libitum.  Kit  as  much  as  you  can 
of  these,  "  keep  much  indoors,  in  hot"  close, 
rooms,"  take  no  exercise  or  batlis,  and  I  will  back 
it  to  be  as  effectual  a*  beefsteaks  and  ovster- sauce. 

I  have  writteu  a  good  many  article*,  and  I  rcfu*e 
to  accept  Dr.  Allinson's  directions.  If  I  sit  to  write 
"  in  the  early  mom,  when  the  stomach  is  empty," 
I  (hould  desire  the  subject  to  lie  a  critique  of  the 
which  little  thought  was 
rite  something  in  the 
fccientific  line  I  should  wait  till  alxmt  I  in  the 
afternoon,  having  dined  moderately  before  2,  and 
with  the  interlude  of  a  cup  of  tea  between  5  and  Ij. 
with  a  slice  or  two  of  bread-and-butter,  should  go 
on  till 9  o'clock.  In  that  time  I  should  do  twice  as 
much  Work,  and  of  belter  quality,  than  if  1  began 
before  Luakfast.  The  early  part  of  the  day  I 
should  devote  to  reasonable  outdoor  exercise,  or 
mechanical  work,  turning  over  in  my  mind  mean- 
while the  subject  I  meant  to  treat. 

I  did  not  quite  finish  what  I  began  to  «*y  (21041, 
p.  522),  as  to  the  evil*  which  attend  the  abuse  of 
alcoholic  liquors.  I  meant  to  say  that  then©  evils 
do  not  in  themselves  justify  the  abandonment  of 
their  u*'.  It  may  be  tliat  on  a  broader  view  they 
are  only  incidents  of  civilisation ;  they  may  \m 
-'  jap  led  a*  the  killed  and  wounded  in  a  battle  — 
sad  incidents,  evil*  iu  themselves,  yet  not  to  be 
regarded  as  the  main  point.  I  thoroughly  believe 
that  it  is  a  perversion  of  fact*  to  charge  all  the 
poverty,  crime,  and  dentil  to  drink  :  the  cause  is 
deeper  seated  ;  the  drink  is  but  a  secondary  cause, 
a  pathway  along  which  motion  is  imparted  from 
other  agencies,  of  which  the  alcoholic  abuse  is  really 
an  effect. 

All  honour  to  those,  who  seek  to  diminish  the 
action,  even  though  they  may  be  attacking 
symptoms  rather  than  the  disease.  Hut  I  refuse  to 
put  my  conscience  and  my  reasonable  liberty  at  the 
disposal  of  anyone  else.  'Beside*,  there  is  no  end 
to  all  this.  If  w«  listened  to  the  talcs  of  cranky 
medical  people,  life  would  be  a  perfect  burden. 
What  with  the  dreadful  effects  of  alcohol,  tea, 
offec,  meat,  sewer-gas,  &c,  the  marvel  is  that 
this  world  ho*  aiiy  men  and  women  upon  it.  With 
all  these  fearful  cause*  of  death  ana  disease,  the 
Engush  people  somehow  not  only  exi*t,  but  increase 
and  multiply  at  a  very  reason  ible  rate,  and  do  their 
work  in  the' world.  And  I  will  say  another  thing  :  I 
know  both  the  Chinese  and  Hindoos  by  personal 
acquaintance,  and  I  will  back  the  omnivorous  and 
spirit-drinking  (to  say  nothing  of  opium  which  is 
far  more  seriously  evil)  Chinaman  against  the  vege- 
tarian teetotal  Hindoo  any  day  and  at  any  work. 


quickness  of  pen 
who  labour  with 


perception,  is  to  lie  preferred  by  those  meals  ?    It  is  the  intellectual  worker  who 


his 


[21000.1— Tkl  quotation*  I  now  brine  fo 
are  from  Graham'*  "  Scienco  of  Human  Life, 
the  numbers  refer  to  paragraphs  there. 

(1154.)  Dr.  Lamb  affirms  "not  only  are  _ 
special  sensts  improved  by  the  disuse  of  Ih-sh,  bu 
this  improvement  pervades  every  organ  and  in 
ttuenees    every  function  of    every  part  of  tlx 


tin 
hut 


0156^  Thcophraatus  say*  that  "eating  much 
and  feeding  upon  flesh  makes  the  mind  more  dull, 
and  drives  it  to  the  extremes  of  madness."  Dr, 
Lamb  says  "  it  was  proverbial  among»t  the  ancient* 
that  the  athletic  were  the  moat  stupid  of  men ; 
and  Diogenes  the  Cynic  asserted  that  it  was  wholly 
owing  to  their  excessive  use  of  tlie  flesh  of  swine 
and  oxen." 

(1157.)  "The  Calmucks,  and,  indeed,  all  other 
portions  of  the  human  family  that  subsist  princi- 
pally upon  flesh,  are  remarkable  for  their  mental 
stupidity,  sluggishness,  and  indocility." 

(1158.)  8ir  John  Sinclair,  in  his  "Code  of 
Health,"  says  that  "vegetable  food  has  a  happy 
influence  on  the  |«iwcrs  of  the  mind,  aud  tends  to 
preserve  delicacy  of  feeling  and  liveliness  of  ima- 
gination and  an  acute ne a*  of  judgment  seldom 
enjoyed  by  those  who  make  free  use  of  animal 
food.  The  celebrated  Franklin  ascertained  that  a 
vegetable  diet,  promoting  cleorncs*  of  ideas  and 


the  mind.  Iu  proof  of  the  asser 
tiou  ^continues  Sir  John)  that  a  vegetable  diet 
HMMtN  clearness  of  ideas  and  quickness  of 
thought,  and  that  a  transition  from  vegetable  to 
animal  food  produces  injurious  effect*,  a  friend  of 
mine  states  that  he  has  more  than  once  selected 
from  his  tenants'  children,  in  Ireland,  a  boy  re- 
markable for  that  smartness  of  intelligence  *o 
common  in  the  Irish  youth  while  in  the  rapacity 
of  errand  boys  on  the  farm  or  helpers  in  the 
stables,  and  before  they  became  pampered  with 
better  food  than  their  parents'  cabins  afforded. 
The  lads,  at  first,  were  lively  and  intelligent,  and 
"isplaycd  a  degree  of  ' 


food  in  the  concentrated  form  of  flesh. 

Dr.  A.  ha*  given  us  a  sure  recipe,  not  rtmpt,  as 
he  writes,  for  lieing  always  ill;  but  what  in 
wanted  from  him  is  the  converse:  how  by 
food  to  be  alwuv*  well.  Dr.  A.  has  felt  it 
necessary  to  supplement  his  diet  by  other  well 
known  aids  to  health,  which,  however,  he  reserve* 
(or  the  vegetarian,  and  asks  the  meat-rater  to  eat 
too  much,  to  drink  and  smoke  freely,  do  without 
exercise  and  fresh  air,  and  be  as  dirty  as  he  can. 
Suppose  the  vegetarian  tries  all  this  dirt,  smoke, 
drink,  and  close  confinement— will  he  not  develop 
Dr.  A.  is  hardly  fair  here  :  hi 


illness  very  soon  r 
.   knows  it  is  these  other  factors  that  make 
i»  generally  met  with  from  the  youth  of  a  more  sickness,  aud  neither  the  meat  nor  the  vegetable* 
elevated  walk  in  England.    But  ho  invariably  |  a*  such.  But  he  also  knows  that  all  the  care  a  man 
found  that  in  proportion  as  those  boys  beca: 
accustomed  to  animal   fi*sl,  and  (according 

activity,  and  became  dull  aiut  ttttpM';  *nd  he  is 
confident  that  the  chang 


ill  not  insure  continuous  health  until 
Some,  if  not  all,  are  bora  with 


can  lake 

food,  and  (according  to  f  seventy  or  eighty, 

■etter  fed,  they  relaxed  in  ( the  semis  of  various  disorder*  inherent  in 

However,  he  has  qualified  his  turrr 


ition  wa* 
lot  owing 


the  disp-: 

the  effect  of  the  change  of  diet,  aud  was 
to  corruption  of  mind  from  intercourse  with  the 
other  servant*.  In  fact,  thev  lost  all  vivaeitv  of 
mannor.  .  .  .  He  is  therefore  inclined  to  think 
that  the 


(1 165.S  "  In  the  Orphan  Asylum  of  Albany,  New 
York,  from  NO  to  l.'K)  children  were,  in  the  close  of 
\HS.it  changed  from  a  diet  which  included  flesh  or 
flesh-soup  once  a  day,  to  a  pure  vegetable  diet  re- 
gulated by  physiological  pnuciplcs.  Three  years 
after  this  change  was  made,  the  principal  teachers 
of  the  institution  thus  speak  of  it.  (Refer  to  Note 
A.)  "MiwGrimwood  and  Miss  Clark  also  state 
that  the  change  in  the  tcrajicr  and  disposition  of 
the  children  since  they  have  adopted  their  new 
regimen  is  very  great ;  they  have  become  less  tur- 
bulent, and  irritable,  and  pesivish,  and  discontented, 
and  far  more  manageable,  aud  gentle,  aud  peace  - 
able,  and  kind  to  each  other :  and  this,  say  the 
superintendent*,  is  not  the  result  of  ■  want  of 
spirit  and  energy,  but  of  a  healthy  state  of  the  whole 
system  a  general  serenity,  an  absence  of  morbid 
irritation." 

"The  effect  of  the  new  regimen  on  the  intellec- 
tual powers  of  the  children  (say*  Miss  Clark),  has 
been  too  obvious  and  too  striking  to  he  doubted. 
There  has  been  a  great  increase  in  their  mental 
activity  and  power ;  tho  quickness  and  acumen  of 
their  perception,  the  vigour  of  their  apprehension, 
tho  discriminating  energy  of  their  comprehension, 
and  the  power  of  their  retention,  daily  astonishes 
me." 

(1166.)  This  paragraph  speaksof  Greek  children 
and  their  aptitude  for  learning.  Dr.  Korke,  their 
teacher,  says : — "He  had  never  in  any  country 
found  children  equal  to  these  for  clearness,  spright- 
liuess,  and  power  of  intellect ;  for  aptitude  to  learn 
and  ability  to  retain.  Dr.  Korke  attributes  this 
extraordinary  ability  in  his  pupils  mainly  to  their 
habit*  of  bring,  which  .were  extremely  simple ; 
coarse  unbolted  wheat-meal  bread,  with  hg*, 
raisins,  pomegranate*,  olives,  and  other  fruit,  with 
water,  constituted  their  diet." 

(1167  )  Speak*  of  young  negroes  in  one  of  the 
West  Indian  islands;  he  says: — "With  all  these 
little  field  negroes,  which  lived  on  corn-meal,  yams, 
peas.  Arc,  there  was  the  utmost  avidity,  a*  well  a* 
aptitude,  to  learn.  But  the  little  negroes  of  the 
same  age  in  the  house,  living  on  what  came  from 
their  master's  table — animal  food,  ic.  ■  are  wholly 
different ;  they  are  totally  disinclined  to  receive 
instruction,  and  are  slow  to  learn,  like  our  white 
fed  children  of  the  North." 

Thus  wo  have  a  few  quotations,  showing  how 
children  may  be  mado  "dull  and  stupid,"  or 
"  clever  and  bright."  I  hojs-  in  my  next  to  show 
how  to  make  them  "  always  ailing,  or  in  "  uni- 
versal good  health." 

T.  K  AUin»on,  L.R.C  P. 


DR.  ALLINSON'S  DIETETIC  REMARKS 

[21081.]— Dn.  Allixbox.  in  letter  21048,  takes 
distinctly  lower  and  more  reasonable  ground*  than 
heretofore.  Nevertheless  his  statement  that  animal 
food  makes  people  dull  and  heavy,  is  not  borne  out 
by  fact*.  We  can  easily  test  his  assertion  on  a 
large  scale,  by  referring  to  the  dietary  scale  of  the 
nations  of  the  earth .  and  we  certainly  find  the 
nations  who  live  on  the  larger  proportion 
of  animal  food  are  superior  —  not  inferior  —  in 
intellectual  powers  and  products,  as  they  are  also 
in  courage  and  strength.  Hie  dominant  race*  of 
the  earth  are,  and  always  have  been,  meat-eater*. 
The  smallest  reference  to  the  animal  world  will  also 
show  that  it  is  the  exclusively  vegetable  feeders 
who  are  the  heavy. bodied. heavy-minded,  andslow 
while  meat-eating  animals  are  slim,  active,  and 
keen.  If  not  the  result  of  long  age*  of  meat- 
eating,  this  is  at  any  rate  its  regular  concomitant. 
Intellectual  work  cannot  lie  so  well  done  after  a 
meal  of  any  kind— uut  merely  after  a  meat 
.  a*  Dr.  A.  say*.  Nature  enjoin*  rest  after 
eal  ;  but  who  ha*  recommended  heavy 


to  rarrty  be  ill.  now. 

Hi*  next  paragraph  i»  partially  well-worn 
truisms.  Surely  it  doe*  not  need  vegetarian  diet 
to  enable  a  man  to  discover  that  a  hungry  man  is 
generally  disposed  to  bn  wnr*c-trai]>ered  than  a  full 
man,  but  either  meat  or  vegetables  will  restore  bis 
equanimity.  If  Dr.  A.  could  show  that  a  vrgetable 
dinner  had  a  greater  effect  in  this  way,  than  meat  in 
addition,  he  would  have  scored  a  point.  He  tells  us  his 
letter  was  written  about  five  hour*  after  a  vegetarian 
dinner,  and  that  he  miued  his  tea  to  {I  presume) 
leave  hi*  faculties  clear  lor  the  mental  strain  he 
endured  in  the  process.  I  also  presume  he  intends 
us  to  notice  the  admirable  results  of  this  sustenance, 
delay,  aud  abstention.  Well,  I  am  not  struck  with 
the  result.  His  premises  are  unsound,  his  deduc- 
tions illogical  and  unwarranted,  hi*  illustrations 
irrelevant,  aud  bis  conclusions  unsound.  Meat 
would  not  have  caused  any  deterioration  at  all. 
He  says  hp  has  been  a  vegetarian  a  yean*,  and  can 
take  a  deal  of  exercise  w  ithout  fatigue.  He  is  a 
young  man,  and  most  young  men  can  do  the  same. 
Can  he  do  more  A<W  labour  than  More '-  i  If  lie 
can,  he  is  an  exceptional  case  :  and  unless  he  can 
also  show  that  the  same  result  follows  with  mm 
generally,  he  does  not  make  out  a  ease  for  an  exclu- 
sive vegetable  diet. 

I  take  it  citralr  of  potash  is  a  mistake  for  lutratt ; 
but  I  shall  have  to  have  a  vegetable  meal  before  I 
can  see  what  it*  recovery  as  carbonate  from  urine 
has  to  do  with  the  use  of  alcohol.  Does  any  one 
drink  alcohol,  however ':  If  not.  it  is  useless  to 
discus*  it*  evil  result*.  Beers,  wine*,  and  dilute 
spirits  are  the  drinks  in  ordinary  use,  and  not 
alcohol.  I  need  not  toll  Dr.  A.  that  tho  effect  of 
dilutiuti  is  considerable,  as  the  air  we  I  Tea  the 
furnishes  a  convenient  proof.  I  am  glad  to  see  he 
has  abated  his  pretensions,  and  have  no  doubt,  a* 
he  grows  older,  he  will  abate  still  more  of  the  pre- 
sumptuous confidence  which  led  him  to  assert  his 
certain  freedom  from  illness  and  attainment  of  the 
age  of  seventy  or  eighty  at  least. 

Edwin  Holmes. 

[We  are  inundated  this  week  with  letters  from 
correspondents  anxious  to  assure  Dr.  Allinson  that 
they  have  for  years  folluwed  the  system  of  diet  he 
prescribes  on  p.  524  to  be  followed  in  order  to  be 
"  always  ill."  and  that  they  thrive  vigorously.  We 
have  inserted  one  or  two  letters,  and  can  only  con- 
gratulate the  writers  of  the  others  on  their  consti- 
tutions !  We  h.ive,  for  the.  time,  at  least,  given  a* 
much  space  as  we  can  spare  to  the  subject.— 
En.] 

SUNDIALS. 

[21082.]  Cax  any  reader  of  the  FjramH  Me- 
niaxic  say  what  has  become  of  the  very  curious 
seven-faced  dial,  which  some  years  since  stool  on 
top  of  a  pillar  in  that  odoriferous  locality  in  London, 
to  which  it  gave  its  name  -  It  was  a  remarkable 
example  of  the  "  anticnt  art  of  dialling." 

I  had,  some  years  since,  to  divide  a  dial  for  a 
friend's  garden  in  the  South  of  Ireland  :  it  was  on 
a  thick  octagon  block  of  slate,  about  ISin.  diameter. 
I  glued  on  a  sheet  of  drawing  pa)-  r .  and  ou  it  drew 
the  lines,  after  the  moat  approved  problem  of  the 
"  Anticnt  Art,"  and  in  order  to  test  tneir  uccuracy, 
I  calculated  tho  chord*  of  tho  angle  of  each  hall- 
hour,  using  a  beautifully  divided  scale,  bv  Bate,  of 
the  Poultry.  I  found  'that  although  I  had  used 
every  possible  care  in  the  points,  intersections, 
measurements,  4cc,  iu  working  out  the  geometric 
construction,  the  calculated  angles  laid  down  by 
their  chords,  not  by  a  protractor,  very  much  sur- 
passed it  in  accuracy.  In  laying  down  angle*, 
where  considerable  accuracy  is  required,  I  alwsys 
prefer  doing  so,  by  calculating  the  sine  or  t 
to  a  fixed  radius,  to  using  the  protractor. 

February  10.  Boot.  J. 

USEFUL  FORMULA  IN  THE  CON- 
STRUCTION OF  A  HORIZONTAL  SUN- 
DIAL IN  ANY  LATITUDE. 


[2108:t.]-Loo.  ton.  D.  =  Inn.  Lm.  H  A.  + 
k  lat.  where  D  =  - 


log. 
the 
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hour  lino  required  and  the  noon  lino,  and  TI.A.  ■ 
hour  angle,  which  is  of  course  10  for  each  hour— 
t.t.— 

the  H  A.  of  1  o'clock  e=  l.V 

„     „      2     „     =  30' 

„    „     a    „    =  *y 

and  so  on. 

Example :  What  angle  doea  a  o'clock  line  make 
with  the  uoon  line  oil  a  horizontal  dial  in  Latitude 

6Pf 

Log.  tan.  D.  =  lop.  tan.  7-V  +  log.  sine  5.'.' 

=*  LO-47  -  y  yi 

=  1018 

D.  =  Ti 

to 


It  will  in  practice  be  found  only 
rork  it  out  to  the  (  hour*. 


0   DRILL   AND  TOOL 
OATJOE. 

[210R4.]— Tint  inclosed  .ketch  show*  a  "full 
rixc "  geometric  drill  ami  tool  gauge.  It  is  designed 
by  me  fur  use  in  workshop  or  among  fitters, 
turners,  amateurs,  and  apprentices.  The  sketch 
explains  itself.    As  the  points  C  are  opened  in  the 


direction  of  B,  a  tool  gauge  present*  itself,  which 
graduates  to  several  sizes  in  the  same  manner.  Th<' 
point*  at  A  are.  opened  or  closed  to  any  size  drill, 
suppose  the  points  A  are  pushed  beyond  their  respec- 
tive distances,  it  would  form  another  shaped  tool  L). 
This  will  hu  found  a  very  useful  instrument  for 
facilitating  the  grinding  of  the  above-named  tool-. 
It  will  also  be  found  very  useful  as  a  bevel  for  filing 
■mall  articles  to.  It  is  made  entirely  of  steel,  aud 
is  worthy  of  a  place  along  with  calipers.  4:c.  They 
are  well'madc  and  cheap.  For  other  particular*  see 
'•  Sixpenny  Sale  Column  "  in  a  week  or  so. 

J.  b.  Flaher. 

MANDREL  NOSES  AND  CONICAL 
FITTINGS. -XI. 

(21085.' — Ix  continuation  of  this  subject,  I  wish 
to  observe  that  there  is  a  slight  hitch  about  the 
plan  of  which  I  srut  au  illustration  last  week ;  but 
it  only  regards  the  snudl  drill-chuck  shown  in  posi- 
tion, and!  have  not  yet  found  the  bent  solution  of 
it.  The  solid  part  of  the  cone  which  enters  furthest 
not  being  divided  by  the  saw-kerfs,  will  not  yield 
to  pressure  or  admit  of  Icing  forced  further  in,  ami 
we  must,  therefore,  reduce  this  port  or  continue  it 
into  the  parallel  hole. 

I  now  come  to  my  second  proposal,  which  is  so 
audacious,  that  I  bring  it  forward  with  trembling' 

I  believe  it  has  always  been  found  impossible  to 
make  lathc-churks  run  With  absolute  truth,  unless 
they  are  made  upon  their  own  mandrel,  and  they 
have  never  been  made  interchangeable,  so  as  to 
run  equally  well  upon  several  lathes.  My  object  is 
to  enable  chucks  to  be  made  to  run  with  pel  feet 


Here  the  screw  is  rather  short,  and,  being  simply  ' 
used  to  draw  the  cones  together,  it  need  not  fit 
well.    The  angle  of  the  cones  to  bo  as  acute  as  it 
out  he  made  without  calming  the  chucks  to  jam— 
my,  about  70',  about  the  same  as  that  of  the  lathe  \ 
ceutres.    Then.  I  would  liavo  standard  sixes  for  | 
rones  am]  screws  of  all  mandrels  and  chucks,  and 
ring  and  plug  gauge*  of  the  inside  and  outside  \ 
cones ;  and,  1  believe,  we  should  then  find  that 
made  |o  these  gauges 
'    to  the 


.11 


would  run  truly  ui»ou 
gauges:  our  lathe  - 
might  send  us  n  new  chuck  witliout 
depriving  us  of  our  hradatock*.  Thu  American 
chucks  might  come  over  ready-fitted,  and  the 
failure  of  a  mandrel  would  uot  involve  the  re- 
backing  of  a  whole  set  of  chucks. 

Iiy  adopting  the  conical  fittings  wo  obviate  all 
risk  of  cliurks  becoming  untrue  by  the  wear  of  the 
threads,  causing  them  to  screw  up  further  round, 
aj.d  the  small  internal  chucks  oould  be  fitted  by 
amateurs,  who  have  no  screwing  tools,  all  the 
titling  for  these  Ix  ing  a  cone  with  a  groove  in  it 
leaving  a  small  flange,  tho  opiwsitc  quarters  of 
which  are  removed.  Against  these  advantage*  I 
am  bound  to  say  tlu>  system  is  only  available  for 
mandrels  put  in  from  too  front,  and  uot  those  with 
a  back  centra.  F.  A.  M. 


SIMPLE    PROCESSES   IN  QUANTITA- 
TIVE ANALYSIS. 

[21080. ' — WotrLDyou  allow  me  to  mokcaprotest 
respecting  the*e  papers 't 

There  can  1»»  no  doubt  but  that  they  arc  written 
in  good  spirit  ;  but  wherein  lies  their  value  it  is 
difficult  for  me  to  conceive.  To  chemists,  the}  arc 
of  nu  use,  whilst  to  beginners  tlu*y  are  mislead, 
inc. 

Take,  for  example,  the  analysis  of  iron  pyrites. 

As  "St.  It."  lias  shown,  and  which  is*  an  un- 
doubted fact,  that  in  the  estimation  of  sulphur,  if 
the  evaporation  he  coutinued  to  dryni  sw,  le-ss  of 
sulphur  as  sulphuric  acid  will  be  the  result.  Then, 
again,  "Esthos's"  pyrites  contains,  according  to 
U;c  analysis,  neither  arsenic  or  lead.  My  experience 
is  that  these  are  always  present,  especially  so  when 
the  pyrites  contains  copper. 

On  these  elements  depends  in  great  \nrt  the  value 
of  the  pyrites  for  manufacturing  purposes.  Iu  a 
complete  analysis  the  amount  of  gold  and  silver 
should  never  be  neglected. 

I  should  like  to  suggest  that  in  place  of  these 
pajiers  your  many  chemical  correspondents  be  in- 
vited, each  to  write  a  paper  on  his  sparia]  branch 
of  analysis  or  assaying.  From  these  we  should 
get  some  information  of  real  practical  value. 

Those  connected  with  copper  assaying  to  give  the 
methods  used  and  precautious  token  in  estimating 
copper  in  the  various  oree  and  metallurgical  pro- 
ducts, together  with  the  impurities  thut  copper 
ItmjTllll  have  to  be  always  estimating,  such  us 
arsenic,  Jtc. 

Other  hranrhn  of  assaying  or  analysis,  including 
iron  and  steel  manganese,  alkalies,  phosphate*  in 
ores  and  inauurcs.  Ac.,  could  ho  taken  up,  each 
writing  of  his  own  special  branch.  Such  [«n>er»  as 
these  would  be  of  ieal  use,  and  acceptable  to  all  our 
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truth,  without  being  made  upon  their  own 
mandrels,  and.  also,  to  make  them  run  equally  well 
upon  similar  lathes.  This,  I  think,  might  be  ac- 
complished by  adopting  the  cone-fitting  for  the 
oiiUidr  of  the  mandrel-nose,  si  well  as  for  within, 
and  the  form  I  propose  would  be  something  like 
Fig.  4. 


THE  RECENT  ACCIDENTS  AT  EDO- 
WARE  ;  NEAR  BRADFORD  ;  AND 
CONTINUOUS  BRAKES. 

[21087.]  ~Majob  Mabtsses's  report  upon  tho 
accident  which  took  place  at  the  Edgwarc  Station, 
on  tho  Great  Northern  Itoilwuy.  upon  tho  2'.lth  of 
December,  has  been  publisheil.  It  will  be  remem- 
bered that  tho  I.IW  p.m.  passenger  train  from 
Finchtey  overrun  the  platfonn  ut  Edgware,  and 
came  into  violent  collision  with  the  buffer-stoi*. 
The  stops  were  broken  up,  the  engine  (No.  j(l) 
coming  to  rest  with  its  leading  aud  driving-wheels 
deep  in  the  soil  liehind  where  the  stops  hud  stood. 
Six  passengers  and  the  guard  were  injured. 

The  train  was  fitted  throughout  with  Smith's 
non-automatic  vacuum  brake.  The  evidence  sliows 
that  this  brake  had  been  in  good  working  order  at 
Mill  Hill  and  other  stations,  and  then,  that  when  it 
was  required  to  stop  at  Edgware,  it  ftti/td  tn  act, 
and  thus  caused  the  accident,  this  failure  bring 
entirely  due  to  tho  how-pipes  coming  uncoupled. 
The  Great  Northern  Company  lias  no  rules  to 
forbid  driver*  trusting  to  the  continuous  brake 
when  running  into  terminal  stations :  therefore  we 
cannot  blamo  this  driver  for  depending  upon  his 
vacuum  broke. 

Major  Marindin  remarks:  "It  should  be  ob- 
served, that  if  the  brake  had  been  an  automatic 
one,  the  effect  of  the  coupling  coming  asunder 
would  have  been  the  application  of  the  brake,  and 
the  consequent  prevention  of  the  accident.'' 

So  many  accidents  and  failures  have  resulted 
from  the  use  of  Smith's  vacuum  brake,  that  it  is  to 
be  ho]«ed  the  Director*  of  the  Great  Northern 
Railway  will  again  consider  the  subject  of  pro- 
riding  their  trains  with  s  safe  upplianee. 

The  report  upon  the  collision  which  occurred 
upon  the  Lancashire  and  Yorkshire  ltailway,  uear 
Bradford,  on  the  11th  of  January,  has  also  been 


published.  The  G.20  p.m.  train,  from  Manchester 
to  Bradford,  htted  throughout  with  Fay's  non- 
automatic  brake,  was  running  betwecu  Ix>w  Moor 
awl  Bradford,  when  the  coupling  between  tho 
engine  (No.  2Go)  and  the  first  carriage  parted,  and 
utter  runniug  for  about  1,200  yards,  the  carriages 
overtook  the  engine,  and  struck  it  with  considerable 
force  ;  the  leading  carriage  was  thrown  off  the 
rails,  and  four  passengers  aud  the  driver  and  fire- 
man were  injured. 

Major  Mirindin  remarks :  "  This  collision  is  one 
of  a  class  which  would  uot  occur  if  automatic  con- 
tinuous brakes  were  generally  adopted." 

Clement  E.  Stretton. 
10. 


THE  BLACK-WELL  ACCIDENT. 

[21HSSJ-  Ox  the  l»th  of  January  a  collision  took 
place  at  Btockwcl]  station  on  tho  Midland  ltailway, 
between  a  coal- tram  aud  all  engine  which  was 
standing  aw  aiting  a  signal  to  proceed  to  liar  Laud  : 
unfortunately,  the  driver  of  the  latter  engine  was 
killed,  and  a  verdict  of  mantUiyhUr  lias  been  re- 
turned against  the  signalman. 

The  sigualman  no  doubt  made  a  mistake  ;  but 
there  are  circumstance*  connected  with  the  case 
which  appear  to  me  of  great  importance.  It  ap- 
pears thut  a  young  man  was  in  the  signal-box 
learning  to  work  the  telegraph,  and  tliat  just  at  on 
important  moment  the  signalman  was  called  off  to 
attend  to  tho  single-needle  speaking  instrument, 
and  tho  "  young  man  "  took  the  "  Ac  rttuljf  "  signal 
on  the  Mara  tjUttm  for  the  mineral  train.  I  In- 
jury add  to  their  verdict  a  very  important  remark : 
"  They  wished  to  express  their  decided  disapproval 
of  a  signalman  being  called  upon  to  perform  the 
secondary  duty  of  attending  to  telegraph  messages 
whilst  trains  were  on  the  hue  and  in  the  neigh - 
hourhood  of  his  box."  The  duties  of  a  signalman 
are  so  important  tliat  his  undivided  attentiun  is 
required.  Of  course  it  is  necessary  that  "  young 
men  "  should  learn  the  telegraph,  but  most  cer- 
tainly they  should  not  be  taught  in  a  busy  and 
complicated  signal-box.  Many  accidents  and 
mistakes  liave,  to  my  knowledge,  taken  place 
through  signalmen  having  to  attend  to  mousy**, 
and  neglect  the  working  of  the  signals  and  block 
instruments. 

It  must  also  be  poiiited  out  that  if  the  mechanical 
uuicu  of  the  interlocking  and  block  systems  (for 
institute,  the  SykeV),  hail  been  in  use,  the  fatal 
mistake  could  uot  have  been  made. 

We  must  remember  that  an  "  innocent  mistake 
is  not  manslaughter."  I  therefore  trust  that  this 
poor  man  will  be  acquitted  at  the  trial.  It  appears 
to  me  that  if  a  company  calls  upon  a  servant  to  do 
more  work  than  he  can  perform  iu  the  time,  we 
cannot  be  much  surprised  if  an  accident  is  the 
result. 

Blockwell,  Feb.  9.     Clement  E.  Stretton. 


STANDARD  W1RE-OAUGR. 

.  I  vi      I  in'.;  onl}  ju-t  noti      th  it  •  Ij-tnr" 

(2ntM0),  Jan.  12th.  ask*  me  to  send  Sir  Joseph 
Whitworth's  proposed  decimal  wire-gauge,  so  I  at 
once  send  you  a  copy  and  regret  that  it  has  escaped 
myj observation  till  uow. 

The  sizes  commence  with  the  ,  „',,,,th  of  an  inch 
and  go  up  to  luilf  an  inch,  and  are  numbered  the 
reverse  way  to  the  usual  custom,  the  smallest  size 
being  No.  1. 

Each  number  expresses  the  size  in  thousandths 

of  an  iuch. 

I  should  like  to  hear  "  Lestar's"  opinion  on  tho 
gauge.  A.  A.  Myall. 

[It  i*  unnecessary  to  occupy  space  with  the  table, 
for  the  uumhers  of  the  gauge  mrrc*|>oud  with  the 
thicknesses  in  IWKlths  of  on  inch  :  thus  Nos.  1  to 
20  are  complete,  and  correspond  with  tliickuesse* of 
■001  to  '020.  From  20  to  40  tlsu  number*  advance 
bv  2,  and  arc  represented  in  thickness  by  020  to 
■1*40:  from  10  to  100  the  increment  is  5,  then  ad- 
vancing by  10  to  120,  by  lo  to  I  SO,  and  by  20  to 
1100.  From  aOO  to  Vsl  the  increment  is  25.  Thus 
the  number  in  isieh  case  really  states  the  diameter 
of  the  wire  in  thousandths  of  un  inch,  and  tho  only 
thing  to  remember  is  the  procession  of  the  number*. 
-Ed.] 

BRAKE  QUESTION. 

[21090.1— Skehso  a  letter  signed  "  Automatic 
Vacuum  (210>'s!,  p.  .V27),  allow  mo  to  say  that, 
as  a  passenger  driver  of  many  years'  ataudlng  on 
the  Nlidlaud  Railway,  with  a  perfect  knowledge  of 
the  vacuum  ami  Wostiughouse  air-brakes,  having 
worked  both.  I  am  sorry  to  see  it  stated  that  wo 
drivers  have  no  idea  what  is  meant  by  "atmo- 
spheric pressure."  when  it  is  the  first  thiug  we  con- 
sider when  suiting  with  a  train,  as  to  the  advisa- 
bility of  taking  an  assistant  engine. 

WTio  is  there  to  instruct  drivers  in  the  working 
[arts  of  the  vacuum  brake  P  We  louro  unro  from 
inuiphlet*  issued  by  tho  W'cstiughouse  Company 
than  it  is  possiblo  to  get  under  our  own  company. 
Wheu  the  inspector  comes  with  the  question,  Have 
you  ever  seen  the  insido  of  tho  vacuum  cylinders  t 
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wo  reply  in  the  negative.  He  then  produce*  a 
miniature  cylinder,  similar  in  construction  to  a 
pepper-box  which  yon  buy  for  a  penny,  goes 
through  a  scries  of  evolution*,  trying  to  instruct  us 
in  iU  working..  Why  not  have  proper  brake 
i  loco,  station  to  instruct  drivers,  as, 
of  a  stiirrhiujr  disposition,  it  U  tm- 
t  at  its  working '( 
I  would  "tell  "Automatic  Vacuum"  that  we 
know  what  ••atmospheric  pressure"  and  "back 
pleasure  "  mean  ;  and  those  driven  who  have 
worked  and  understand  the  Westingbousc  bake, 
any  that  it  is  an  impossibility  for  the  vacuum  brake 
to  ootne  anywhere  near  it ;  for  how  many  of  us 
know,  that  whilst  running  we  could  scarcely  keep 
up  to  lOin.  or  I'.'iu.  of  vacuum,  and  after  we  have 
been  standing  at  a  station  we  have  no  difficulty  in 
getting  and  maintaining  20in.  until  wo  commence 
running  again,  and  frequently  we  run  a*  close  to  a 
atation  or  signal,  before  we  touch  our  brake,  as 
possible,  as  directly  we  touch  our  valve-lever,  we 
have  to  lose  such  a  quantity  of  steam  to  release  our 
brake  again,  that  we  wait  until  the  last  moment 
before  we  apply  the  brake. 

We  are  moat  of  us  aware  of  the  risk  there  is  in 
the  piston-rods,  as,  before  tho  brake 
r  applied,  it  begins  to  leak  off 


[21091.] — As  an  amateur  mechanic  of  2->  years" 
(xpertence,  and  one  who  takes  a  great  interest  in 
tricycles.  1  cannot  refrain  from  saying  a  few  words 
to  the  riders  of  these  machines,  eaiwcially  when  I 
soc  in  the  pages  of  the  Exoush  Meciiaxic  such 
sensiblo  and  straightforward  remarks  made  by 
various  correspondents. 

It  seems  strange,  indeed,  to  me  to  think  that  in 
all  the  tricycles  which  have  been  designed  for  a 
long  time  past,  that  the  constructors  seem  to  have 
tried  not  to  make  them  simple,  but  complicated ; 
and  I  am  surprised  at  tho  majority  of  people  taking 
so  readily'  to  such  a  mass  of  gearing,  dec,  as  is 
contained  in  some  of  them. 

The  main  feature — namely,  driving  an  axlo  carry- 
ing two  wheels— would,  one  would  think,  suggest 
at  a  glance  the  most  simple  plan  of  pushing  it 
rouud  at  once  with  the  foot  without  the  intervention 
of  either  cogs  or  chain,  which  nobody  in  his  sen-tea 
would  expect  to  see  about  a  locomotive  engine  j 
and  yet  the  idea  of  the  machine  is  somewhat  similar, 
supposing  the  port  occupied  by  tho  cylinders  to  be 
the  part  from  which  the  power  of  a  man  was  to 
start,  the  coi 
their  action. 

Of  coarse,  the  idea  of  connecting  the  pedal 
to  the  wheels  by  a  chain  or  cog  is  to  get  the  c 
of  gravity  as  low  as  possible,  to  insure  safety  from 
the  machine  falling  sidoways :  but  this  need  not 
occur  at  all,  even  with  direct-driving  machines,  if 
only  ordinary  care  is  taken  and  the  machine  made 
of  a  good  width,  which  is  quite  consistent  with 
lightness  if  proiierly  constructed. 

To  give  your  readers  an  instance  of  what  can  be 
<louc  with  a  machine  which  is  driven  direct,  there 
lias  lately  been  seen  in  tho  midst  of  our  crowded 
city  a  child,  only  six  years  of  age,  driving  a  "  Royal 
National  Tricycle,"  having  30m.  wheels,  which 
seemed  to  the  numbers  of  people  who  Hocked  to  see 
it  to  be  driven  with  the  greatest  ease.  Hie  machine, 
I  may  say,  was  almost  large  enough  to  carry  the 
father  of  the  youngster,  and  yot  it  went  over  tho 
stone  sets  very  cosily  indeed.  The  man  told  me 
that  it  had  never  fallen  over  yet,  and  it  has  been  in 
use  about  three  months,  and  did  nut  take  more 
■  few  minutes  to  learn.  Several  men  who 
riding  tricycles  and  bicycles  expressed  their 
ise  at  the  speed  at  which  be  travelled,  especially 
i  ho  got  to  any  portion  of  the  road  that  was 
i  and  level. 

We  have  a  gentleman  living  close  to  the  writer 
who  also  has  a  direct -driven  machine ;  but  it  is 
different  in  construction,  though  very  similar  in 
outward  appearance,  and  I  have  soon  him  pass  the 
"busses  and  tram  cars  with  the  greatest  facility. 

Another  decided  advantage  about  the  direct- 
driven  tricycles  is  the  fart  tluit  the  brake  power  is 
supplied  by  the  feet,  which  completely  coutrol  the 
revolution  of  the  axle,  and  render  it  an  impossi- 
bility for  the  machine  to  run  away,  at  the  same 
time  saving  the  wear  and  tear  of  the  tires  caused 
by  the  friction  of  a  spoon  brake  applied  to  the 
wheels  in  the  ordinary  manner. 

An  objection  frequently  urged  by  people  against 
three-wheeled  machines  is  that  their  great  width 
prevents  them  from  bring  easily  taken  into  a  house 
ris  a  bicycle  can  be  ;  but  they  arem  to  overlook  the 
fact  that  they  arc  machines  just  as  much  to  be  kept 
outside  as  an  ordinary  gig  or  carriage,  and  if  made 
of  good  material  anil  well  painted,  they  will 
n.t  sustain  any  injury  by  being  Mowed  away  in  a 
stable  or  coach-house.  There  is  a  tricycle  owned  by 
a  gentlemnn  in  our  city  which  frequently  is  to  be 
suen  staniing  for  hours  in  the  rain,  and  it  has  beeu 
in  uso  now  some  four  years.  The  rider  of  this 
machine,  soon  after  lie  purchased  it,  gave  it  three  or 
four  coats  of  good  black  lutnt,  and  it  seems  u 


I  should  very  much  like  to  see  these  machine* 
more  generally  used,  for,  beside*  the  amusement 
afforded  by  thorn  on  a  pleasant  day  in  taking  you 
out  into  the  country  at  no  expense,  save  a  little 
oil,  they  are  capable  of  rendering  a  groat  service 
in  carrying  luggage,  a  parcel  of  books,  or  anything 
else,  such  as  a  portmanteau  or  carpet  bog. 

Some  people  say  that  they  cost  a  deal  of  money 
at  first ;  but  they  do  not  think  of  the  amount  spent 
in  tho  course  of  a  vcar  in  cab  and  'bus  faros,  which 
with  many  people  it  a  considerable  item,  and  often 
enough  the  amount  spent  in  this  manner  in  one 
year  would  pay  for  two  or  throe  tricycles,  besides 
the  advantage  you  have  of  choosing  vour  own  time 
of  starting  and  route  you  desire  to  take. 

I  am  living  in  hopes  of  seeing  these  machines  far 
more  generally  used  than  at  present,  and  I  feel  con- 
vinced that  the  principle  of  direct  -driving  by  means 
of  the  foot  applied  to  the  crank,  tho  same  as  a  bi- 
cycle, will  before  long,  be  fully  appreciated  as 
indeed  it  is  now,  bv  practical  men.  I  see  no  limit 
to  tho  speed  at  which  themachinesdriven  direct  can  be 
used  except  the  speed  at  which  a  man  can  lift  his 
legs  up  and  down,  and  about  one -third  of  the 
revolutions  are  required  if  the  driving  is  dooe 
direct,  without  either  chains  or  cogs.  The  quicki-st 
machine  in  our  city  is  one  of  this  class,  and  I  have 
the  pleasure  of  knowing  the  owner  very  well,  and 
it  is  quite  a  treat  to  see  him  going  along  perfectly 
independent  of  everything  else  that  lias  wheels  on 
it.  I  have  purchased  one  of  this  mako  for  my  son, 
and  though  quite  a  child  ho  is  capable  of  keeping 
alongside  the  tram-cars  without  any  particular 
cxeition,  and  I  have  frequently  seen  him  overtake 
boys  of  twice  his  age  on  much  heavier  machines 
driven  bv  chains,  ft  is  tho  only  machine  that  I 
should  think  of  using  myself,  feeling  perfectly  sure 
that  everything  is  under  my  own  coutrol,  and 
knowing  that  a  cost  of  a  little  oil  every  week  will 
savo  mo  many  hours,  besides  furnishing  me  with 
the  means  of  going  to  numbers  of  places  in  the 
country  to  whioh  aoeeos  is  not  available  by  roil  or 
tram. 

Manchester.  C.  Calvert. 


different  remedies,  internal  and  external,  for  over 
|  twelve  months,  but  cannot  get  rid  of  it."  1  infer 
i  that  you  have  not  had  the  advice  of  any  properly - 
qualified  medical  man,  and  if  so,  you  should  con- 
sult a  competent  medical  man,  and  get  a  clear 
diagnosis. 

Dumcj  Aoais.—  At  page  523,  "Housekeeper" 
complains  that  "Dr.  Edmunds  has  not  dealt  with 
the  three  queries  I  put  regarding  Dr.  AUinaon's 
statement  about  &c,  kc.,  kc."  f  have  nothing  to 
do  with  Dr.  Allinsou's  statements,  and,  of  course, 
leave  that  gentleman  to  answer  for  himself.  Ho 
Jint  letter  1  read,  and  I  recommended  "  House- 
keeper "  also  to  read  it.  I  have  no  time  to  enter 
into  a  dispute  upon  vague  topics  with  writers  who 
do  not  sign  their  names,  and  of  whom  one  tells  us 
that  rheumatism  is  produced  by  Chancery  suits,  and 
another  that  brandy  pulls  children  through  fever, 
that  dipsomaniacs  do  not  take  yellow  fever,  and 
that  tobacco-sinokiiig  saves  one  from  marsh  fever. 


MEDICAL  REPLIES 
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[21092.]—  M«r>icai.Oju.vsjnsai  (49354). — The  cose 
is  one  that  can  only  be  advised  upon  after  personal 
examination.    Oalvanism  is  not  likely  to  bo  useful. 

Tvom  (49367).— Avoid  wearing  waterproof  to 


have  no  bras*,  or  copper,  or  other  dis 
metal  attached  to  the  steel  spring.  There  is 
a  truss,  whose  spring  is  covered  with  india- 
rubber,  and  which  would  probably  uot  rust. 
Inquire  of  surgical  instrument-maker.  If  in 
London,  Coxeter,  near  University  College,  or 
Pratt,  of  Oxford-street,  would  show  you  patterns. 
Could  you  uot  take  the 
lacquer  it  ? 

(Jocr  (49114). — I  don't  think  I  can  help  you 
further  than  by  referring  you  to  my  recent  letter 
on  gout  in  the  "  E.  M." 

I'SOJIIAS.LS  I'Aijfamia  M9428).— Minute  doses  of 
arsenic  often  cure  this.  Take  five  drops  of  "  solu- 
tion of  chloride  of  arsenic  B.P."  (which  you  con 
get  of  any  druggist)  twice  a  day  in  wator  after 
meals. 

Itch  (49459). — If  your  son  has  suffered  from 
"  scabiesf"  for  twelve  months,  he  has  not  been  pro- 
perly treated.  Itch — or  scabies,  if  you  wish  to  use 
a  technical  term— is  the  irritation  due  to  the  boring 
operations  of  a  microscopic  insect  which  multiplies 
very  rapidly,  and  burrows  into  the  skin  as  rabbits 
burrow  into  the  earth.  These  burrows  often  fester, 
and  produce  further  mischief  in  the  way  of  inflam- 
mation of  the  skin.  The  way  to  prevent  rabbits 
from  destroying  your  turf  would  be  to  exter- 
minate the  rabbits,  and  the  way  to  cure  the  itch  is 
to  exterminate  the  itch -insects.  This  is  effected  by 
such  chemical  substances  as  will  |K>ison  the  insects 
without  damaging  the  skin.  To  get  this  poisoa  to 
the  insects  it  is  necessary  to  cleanse  the  skin  from 
scabs  by  soaking  for  a  half-hour  in  a  warm  bath 
with  a  handful  of  washing-soda  in  the  water. 
Then,  luring  softened  and  cleansed  the  skin,  apply 
the  {.oison  so  as  to  get  it  fairly  soaked  into  the  skin, 
but  not  by  violent  rubbing  or  otherwise  so  us  to 
iurlarae  the  skin.  The  best  simple  remedy  is 
"  sulphur  ointment,"  and  this  should  bo  rubbed 
into  the  skin  directly  after  drying  it.  The  oint- 
ment must  be  applied  freely  ail  over  the  affected 
parts,  because  it  one  or  two  nests  ore  left,  they 
multiply  so  rapidly  as  soon  to  recover  their  ground, 
and  furnish  any  number  of  emigrants  for  the  bodies 
of  those  with  whom  you  come  in  contact.  Rub  the 
ointment  in  every  night  for  four  nights,  anil  again 
on  the  seventh  night.  If  your  disease  is  itch,  you 
will  be  sursd  when  you  have  followed  these  direc- 
tions. It  is  well  also  to  take  .10  grains  of  precipi- 
tated sulphur  night  and  morning  in  milk  for  the 
week.  Itch  is  not  at  all  dependent  upon  conditions 
of  the  constitution.  But  are  you  sure  that  the 
is  the  itch?     You  say  you  have  "tried 


Veqbtabiaxisjc.— I  gave  full  consideration  to 
this  subject  some  years  ago,  and  read  a  paper  upon 
it  before  the  Medical  Society  of  London— a  paper 
which  was  discussed  so  fully  that  tho  Society  ad- 
journed the  discussion  of  it  to  a  second 
meeting.  On  this  occasion,  my  friend  Pro- 
fessor Newman,  and  other  eminent  vegetarians, 
kindly  attended  the  meeting,  at  my  request, 
in  order  to  relate  their  experiences,  and  ex- 
hibit themselves  to  the  Socioty.  Sir  Joseph 
fayrcr  and  others  recited  medical  experiences  in 
India  and  elsewhere,  which  went  much  in  favour 
of  the  general  conclusion  that  we  rely  too  much 
upon  flesh  food  ;  in  fact,  that  many  English  people 
]K>UM»  themselves  with  nitrogen.  But  I  am  bound 
to  say  that  none  of;  us  could  get  so  far  as  Dr. 
Alinson  seems  to  have  done,  or  could  concur  with 
his  very  positive  conclusions.  What 
judgment  upon  vegetarianism  is,  hi 
fully  set  out  in  tho  last  volume  of  tho  1 
Mechanic. 

Alcohol. — I  think  that  the  mistakes  made  by 
the  medical  profession  by  brouily  practice  in  the 
generation  just  cudiug  have  been  infinitely  more 
mischievous  than  the  mistakes  made  in  a  previous 
generation  by  the  practice  of  bleeding,  starving,  and 
mercurialising.  The  bleeding  system  mode  an  end 
of  those  whom  it  killed,  and  it  disgusted  those 
whom  it  did  not  kill -so  much  so,  that  people  took 
to  old  women  and  horn  <no  paths  rather  than  go  back 
to  the  doctors.  But  the  brandy  practice  demoralised 
those  whom  it  did  not  kill,  mode  a  large  number  of 
them  drunkard*,  gave  a  false  prestige  to  the  use  of 
alcohol,  and,  in  fact,  manufactured  dipsomaniac* 
whose  progeny  is  now  growing  up  to  adulterate  the 
national  stock.  Of  coarse,  our  medical  men  had 
equally  excellent  intentions  and  equally  conscien- 
tious convictions,  whether  they  bled  us  or  bran  died 
us ;  but  "  Housekeeper  "  is  mistaken  in  saying  that 
medical  men  made  "  this  monstrous  mistake  in  the 
infancy  of  their  science."  The  early  part  of  this 
century  had  men  who  wore  able  to  hold  their  own 
with  any  clinical  men  of  the  present  day,  and 
the  mistake  made  recently  by  medical  men 
iu  proscribing  alcohol  is  every  bit  as  monstrous  and 
influite.lv  more  mischievous  than  that  made  by  the 
generation  of  bleeders  which  preceded  them.  1  hav« 
never  said  that  "alcohol  is  in  no  degree  curative";  on 
the  contrary,  I  have  said  that  it  has  its  medical  uses, 
just  as  opium,  chloroform,  and  other  narcotics  have 
valuable  spheres  of  action,  each  ono  peculiar  to 
itself,  but  I  have  said  that  I  see  no  ground  for 
assuming  that  diminishing  the  amount  of  the  dose 
alters  the  nature  of  tho  effect.  1  hold  that  alcohol 
in  small  dose*  produces  a  narcotic  effect  to  a  small 
extent,  just  as  in  large  doses  it  produces  a 
narcotic  effect  to  a  large  extent,  and  I 
asked  ono  querist  to  show  me  his  grounds 
for  holding  a  different  opinion  ;  but  his 
only  reply  was,  "I  believe  there  is  not  a  singl" 
stimulant  which  is  not  also  a  depressant ;  and  the 
reverse,  with  a  few  exceptions,  holds  good."  Now, 
the  value  of  this  writer  s  "belief"  depends  upon 
tho  character  of  his  mental  organisation, 
ami  as  I  have  no  means  of  measuring  that, 
I  con  foUow  his  "argument"  no  further.  But 
in  point  of  fact,  tho  key  to  the  suppositL 
stimulant  effects  of  small  dose*  of  alcohol  is  giv 
by  "Dandie  Dimmout"  himself,  where  he  says, 
"It  is  in  the  fact  that  a  glass  of  alo  make*  the 
exhausted  man  feel  a  different  being  that  one 
of  the  greatest  dangers  lies."  Does  this  mean 
anything  but  that  the  supposed  stimulant 
effects  of  a  single  glass  of  ah?  are,  in  fact-  only  the 
delusive  effect  of  a  small  dose  of  narcotic  f    If  not, 

tenco V™ Hi!u«kMr»^™ks :  jL^wITl 
thing,  why  should  you  uot  Indulge  your  fancy?" 
This  is  the  argument  of  a  short-sighted  sensualist, 
uot  that  of  a  philosophical  epicure.  If  a  man's 
ideal  of  "  enjoying  himself"  is  to  sit  down  to  a 
leg  of  pork  ana  a  pot  of  stout,  and  finish  up  with 
strong  cigars  while  he  lolls  before  the  fire  ami 
roasts  his  liver  till  bedtime,  I  can  show  no  reason 
why  ho  should  not  indulge  his  fancy.  As  to  the 
Temperance  Hospital,  it  is  quite  true  that  the 
cases  there  have  done  vory  well,  and  if  my  corre- 
spondents will  call  on  me  there  on  Mouday  cr 
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to  recover. 


I  shall  have  muoli  plea- 
pure  in  showing  them  the  awi,  Wtuit  "  temper- 
ance orators  "nave  said  about  our  results  I  know 
uot :  but  thin  I  know,  tbat  they  are  quite  prepared  to 
compare,  result*  with  those  at  other  hospitals,  whom 
the  surgeous  »till  believe  that  alcohol  helps  patients 
Just  cow  there  arc  under  my 
in  the  lieda  of  tbo  hospital  an 
i  of  the  knee-joint  healing  up  by  by  direct 
hi  a  few  days  with  the  most  perfect  result. 
There  arw  also  two  case*  in  which  the  shaft  of  tbo 
tibia  has  been  taken  out  of  the  leg  ;  one  of 
these,  wan  done  only  hut  Monday,  ana  to-day  I 
saw  the  patient  perfectly  well,  with  tho  Tost 
grave-like  chasm  in  his  leg  already  beginning  to 
heal.  There  are  also  oilier  case 4  under  my 
colleagues  and  myself  which  abundantly  illus- 
trate the  way  in  which  patient*  recover  without 


REPLIES  TO  QUERIES. 

*»*  In  tktir  atuvm.  CorropomttnU  art  rnprtt- 
fully  rtqutfttd  to  mention,  in  «kA  wufawr,  tht  till* 
and  number  of  th*  query  atktd. 

[48467]— Egg  Preserving.— Tho  way  I  always 
preserve  my  eggs  is  as  follows  One"  bushel  of 
quicklime  slaked  down,  no  that  after  it  has  stood 
a  day  or  two  to  cool  it  will  be  of  about  the  con- 
sistence of  rather  thick  cream.  If  it  has  got  ton 
dry  put  more  water  then,  also  two  pounds  of  salt 
to  tho  bushel  of  lime.  Put  a  layer  of  limo  at  the 
bottom  of  the  tub,  and  then  a  hirer  of  eggs,  pack- 
ing them  closely  togethcr.and  fill 'up  the  tub  in  this 
manner,  lie  careful  not  to  let  the  outride  eggs 
touch  the  tub,  but  put  some  lime  round  the  sides. 
It  yon  axe  going  to  put  away  a  quantity  use  the 
egg-cases,  and  pile  them  up  one  above  tho  other. 
•tut  enw  wiil  then  keep  the  under  eggs  in  their 
place,  or  you  will  find  them  rise  up  considerably, 
being  h'phter  than  the  lime.  I  find  upon  a  cloie 
reckoning  that  1  must  have  preserved  seventeen 
thousand  this  year,  and  it  is  a  remarkable  thing 
that  I  do  not  believe  I  found  two  dozen  bad  eggs 
among  all  tho  lot.  I  put  them  away  at  the  end  of 
April  and  commencement  of  May,  as  the  eggs  are 
then  very  fine  and  cheap,  and  commenced  using  the 
middle  of  October.  I  am  now  using  the  bottom 
case  of  the  last  pile,  and  find  them  almost  as  good 
as  when  1  put  them  away.  This  is  an  enormous 
saving.  The  reason  my  eggs  set  so  hard  in  the  luno 
was  because  there  was  not  sufficient  water  in  it, 
having  left  my  foreman  to  superintend  the  preserv- 
ing of  them  instead  of  looking  after  it  myself. 
They  will  keep  two  years. — CoxrEtnoxEB. 

14SG&5.] —  Model  Locomotive  Coupling- 
Rod*.  -Bore  the  hole*  in  the  coupling- rods  from 
to  (in.  (according  to  scale  of  model)  larger  than 
the  crank-pin* ;  countersink  slightly  at  both  sides, 
and  rivet  in  pieces  of  brass  rod  turned  to  fit  tile 
hole*  tightly.  Then  bore  hole*  in  the  brass  to  fit 
crank-pin*,  and  file  off  nearly  Hush  to  connecting- 
rods,  if  your  coupling-rod*  are  not  made  solid 
ended,  make  tbem  so  by  brazing  or  soldering  them 
solid  before  drilling.  The  slot -holes  can  bo  cut 
with  a  fine  fret-saw  after  drilling  a  hole  at  each 
end  of  slot.  But  a  much  easier  plan  in  a  model  is 
to  put  in  only  a  round  pin  instead  of  a  cotter.— 
Fizgehs. 

I  '    I-aws  of  Moving;  Bodies  :TJ  Q 

The  formula  applies  for  any  time,  whether  short  or 
long.  In  the  case  supposed,  §  m  (V*  —  «••)  » 
MHft.-lb.  approximately.  This  has  to  1*  done  as 
work  by  the  spring  in  half  a  second,  and  if  we 
assume  the  acceleration  to  be  uniform,  the  mean 
speed  of  the  wheel  during  this  time  is  17'5ft.  per 
second,  and  the  distance  passed  over  in  half  a 
second,  therefore,  R7fift.  Consequently,  546  .  8-"5 
■  62 '41b.  approximately  is  the  mean  pressure 
exerted  by  the  spring.  Of  course,  the  spring  must 
be  more  or  less  compressed  to  give  this  pressure, 
and  this  will  of  necessity  allow  the  wheel  to  lag 
Ixdund.  In  a  Silver's  governor,  however,  the  re- 
sistance to  the  spring  is  complicated  by  the  fon- 
b Lad os,  and  could  hardly  be  calculated.— Fizoehs. 

"iv  7M— Sharpening  Gimlets.— Tho  querist 
should  take  a  ping  top  file  (round)  and  break 
off  the  end  not  cut,  and  pass  it  up  or  down  the 
hollow  of  the  gimlet  till  ne  gets  a  cutting  edge, 
then  try  it  through  something  thm.  If  it  splits  the 
thin  piece  of  wood,  file  or  grind  off  some  of  the 
outside  at  the  back.  If  the  worm  has  been  mode 
blunt  against  iron,  go  carefully  round  it  with  a  fine 
saw  tile,  taking  oare  not  to  make  a  gap  at  tho  end 
of  worm  through  the  cutting  edge,  or  you  will 
spoil  the  job.  It  this  simple  operation  be  done  with 
care,  you  can  sharpen  and  keep  them  almost  equal 
to  new.— A  Comrnrr  Chip. 

[48680.]— Horizontal  Slot  Drilling  •  ma- 
chine*).— One  way  is  to  lend  the  strap  or  gut  band 
over  a  pair  of  loose  pulleys  carried  on  a  weighted 
x,  which  allows  of  sufficient  motion  to  take  up 


the  slack.  The  straining  pulleys  may  bo  placed  in 
various  positions  ;  in  some  machine*  they  are  over- 
head, above  the  centre  of  the  lied  of  the  machine. 
In  other  machines  tho  work  is  moved  back  and  for- 
wards, while  the  drill  is  stationary.— Fieorbs. 

[48696.] — Saddles.  —  To  J.  8.  RUM- The 
kind  of  saddle  I  want  to  make  is  a  light  riding- 
saddle  for  a  pony  l-'l  hands.  J.  8.  will  much 
obligo  if  he  will  give  approximate  cost  of  materials, 
dimensions,  and  full  particulars. — Saddles. 

[187 1 1  J  Hydraulics  (TJ. <*.)— The  query  is  not 
very  clear,  but  if  "  8.  K.  O."  mean*  what  the. Un- 
charge as  long  as  the  tank  is  kept  fully  supplied,  of 
a  pipe  304ft.  long  and  2in.  bore,  with  a  head  of  304 
feet,  it  is  between  150  and  l.Vi  gallons  |wr  minute.  If 
tho  tank  be  allowed  to  empty  itself  through  the  pipe, 
tho  discharge  would  be  but  littlo  altered  ;  but  it 
would  be,  and  probably  in  any  practical  case,  is, 
made  much  less  than  the  above  by  a  twirl  or  whirl- 
pool forming  over  the  pipe's  mouth  in  tho  tank, 
which  draw*  air  down  the  pipe.  The  eHfect  of  this 
could  not  bo  calculated. — Fizof.es. 

[48723.]  —  Washing  Flannels.  —  "  Allison, 
Laundry  Proprietor,1'  makes  a  great  mistake  in 
using  a  hydro-extractor  for  drying  flannels,  and  I 
speak  advisedly  on  this  subject  and  from  actual 
demonstration  (through  spoiled  blankets)  of  the 
very  injurious  effect  it  has  on  woollens,  which,  if 
you  wish  to  preserve  their  softness,  should  never  be 
rubbed  nor  wrung — nor  handled  more  than  is 
absolutely  necessary.  Pressure  of  any  kind  is  uot 
needed.  Wool  is  not  fibrous,  as  cotton  and  flax 
threads  are  :  ;t  is  because  of  being  fibrous  chat  im- 
pure purticlos,  commonly  called  "the  dirt,"  pene- 
trate into  their  substance,  and  this  "  dirt  "  lias  to 
be  rubbed  or  pressed  out.  else  tho  clothes  will  not 
be  clean.  But  flannel  articles  arc  totally  different. 
Wool  threads  are  like  human  hairs,  therefore 
impurities  can  never  penetrate  them— tho  "dirt" 
comes  away  by  shaking  them  in  the  suds  or  in 
water.  But.  a*  every  thread  of  sheep's  wool  is 
aimed  with  littlo  spines  or  thorns  which  grip  their 
next  neighbours  and  thus  keep  clone  together,  if 
you  press  them  together  you  have  a  solid  mass — 
more  or  less  solid  according  to  the  pressure-force 
used— till  the  piece  of  flannel,  blanket,  or  whatever 
it  may  be,  comes  to  be  almost  like  a  piece  of  thick 
felt,  and  this  very  undesirable  state  is  produced  in 
as  groat  a  degree  by  once  being  in  a  hydro- 
extractor  a*  would  result  from  half  a  dozen 
common  wringing*  by  women's  hands.  A  blue- 
water  rinse  is  the  very  nicest  finish  for  flannels, 
white  and  coloured  alike.  Lift  the  articles  out  of  this, 
rinse  and  hang  them,  thickest  port  uppermost,  full 
length. on  a  lino  either  out  of  doors  on  a  fine  breexy 
day,  or  in  the  drying-closet,  and  they  will  dry,  by 
dripping,  in  a  far  shorter  time  than  is  supposed, 
and  they  will  not  shrink  in  the  least.  I  always 
finish  small  articles  with  a  cool  iron  ;  when  three- 
quarters  dry— that  is,  when  feeling  dry  to  the  hand, 
but  have  still  damp  enough  for  the  warm  iron  to 
bring  it  out— the  larger  articles  I  fold  smoothly, 
wrap  in  an  old  sheet  and  put  under  pressure  (say 
my  own  bed)  for  a  few  days.  I  have  blanket*  in 
use  since  1811,  neither  shrunk  nor  felted. — Old 

HonEEEErEE. 

[48751.]—  Musical  Box  (TJ.Q-)  —  The  jarring 
complained  of  is  evidently  caused  by  some  portion 
of  the  mechanism  being  loose,  or  otherwise  tho  box 
doe*  not  stand  firm  on  the  table  on  which  it  is 
placed.  It  is  a  very  easy  matter  to  find  out  from 
which  of  these  two  causes  it  proceeds.  If  from  the 
former,  it  will  be  advisable  to  take  it  to  a  person 
who  understands  its  construction,  and  is  able  to  put 
it  right.  It  is  difficult  to  advise,  apart  ' 
personal  inspection  of  the  musical- box  in  q 
— O.  Fkyxx. 

r48777.]—  Lifting  Power  of  On*)  In  Water. 
— The  answer  to  this  question  depends  simply  on 
the  difference  between  the  weight  of  a  cubic  foot  of 
water  and  a  cubic  foot  of  the  ga*e*  in  question.  A 
cubic  foot  of  water  weigh*  437,600  grains,  or  631b. 
Sex.  A  cubic  foot  of  air  weighs  537  grains.  If  we 
multiply  this  by  -OG93.  tho  specific  gravity  of  hydro- 
gen, we  obtain  37  groins  a*  the  weight  of  a  cubic 
foot  of  hydrogen,  aud  in  the  same  way  multiply- 
ing 5'17  by  1-524,  we  get  818  grains,  the  weight  of 
a  cubic  foot  of  carbonic  acid,  and  so  on.  By  sub- 
tracting these  values  from  the  weight  of  a  cubic 
foot  of  water,  wo  find  tho  following  result*: — 
Liff'ng  -  power  of  one  cubic  foot  .of  air  s*  621b. 
6ox.  337gr. :  hydrogen  m  621b.  7ox.  400gr. ;  car- 
bonic acid  =»  621b.  Cox.  67gr. :  the  differences 
between  them  being  obviously  too  small  to  be  of 
any  prarSkal  importance.  I  may  mention  that  I 
was  once  consulted  by  a  person  about  to  patent  on 
invention  for  preventing  ship*  from  ■inking  by  the 
use  of  hydrogen  gas,  from  the  firm  conviction  that 
because  hydrogen  is  14!  times  lighter  than  air, 
therefore  it  would  have  14}  times  its  buoyant  power 
in  water !— C'OMJU. 

J 48915.]— Jack-in-the-Box  Gearing.— I  can- 
,  make  the  gear  out  from  the  part  engraving  re- 
ferred to,  but  I  believe  it  is  what  is  now  to  be  seen 
in  manv  tricycle*— known  as  Starley's  differential 
gaar.  In  that  we  haveamitre-whofl  rigidly  geared 


on  each  part  of  the  axle,  and  a  pinion  is  placed  be- 
tween tho  two  in  such  a  manner  that  it  drives  both, 
hut  leaves  one  free  to  revolve  more  rapidly  thou 
tho  other.  The  pinion-wheel  is  really  carried  ou 
what  msy  be  termed  one  of  Use  spoke*  of  the  chain 
or  driving-wheel,  and  ss  it  is  free  to  revolve  at 
right  angles  to  the  plane  of  revolution  of  tho 
tricycle  wheels,  one  can  turn  slower  than  tho  other. 
Your  correspondent  will  find  a  clear  description  of 
that  gear  in  No.  763.  p.  221  ;  and  perhaps  it  will 
trouble  for  Mr.  Tolmau  to  say 
le  gear  ho  meant  by  "  Jack- in  - 


tot  bo  to 
whether  that 
the -box." — T 

[4S96o.]_Orea»e  (TJ.a.)-P.Thaps  tho  follow  - 
;  recipe  will  bu  of  use  to  you.   To  one  part  of 
odd  four  parts  of  lard. 


finely -ground  1 


Camphor  may  be  added  i 
Henley  Bictoioxd. 

[48993.]—  YeUow  and  Bed  Timber.— In  reply 
to  "  Timber  Merchant,"  I  do  not  find  that  on 
458, 1  quoted  him  as  liaviug  used  the  word*  ' '  l 
pino"and  "  yellow  deal."  I  understood  I 
mean  Unit  Yellow  deal  and  red  pine  1 
Secondly,  in  tbo  quotation  "  what  th> 
Russian  shippers,  dec,"  I  see  that  I  have  not 
exactly  represented  what  I  meant.  I  wish  to  sub- 
stitute for  "  Swedish  and  Russian  shippers,"  "tho 
timber  merchants  and  their  travellers  from  Hull." 
I  have  about  16  years'  experience  in  tho  building 
trade  in  and  about  Lancashire.  Nearly  all  U»e  yellow- 
deals  used  in  this  district  come  via  Hull ;  they  are 
invariably  alluded  to  by  travellers  as  red  wood ;  are 
so  described  by  the  merchants  in  their  invoices,  ami 
by  architects  in  their  specifications.  In  this  district. 
1  have  met  hut  few  builders  who  drew  much  if  any 
distinction  between  yellow  deal  and  red  pine. 
Thirdly,  in  reference  to  red  pine  timber  ana  rod 
pine  deal,  I  gavo  my  opinion  on  pp.  501.  Further, 
1  am  asked  to  say  "  in  what  way  fir  timber  varies 
from  yellow  deal."  I  have  this  morning  just  had 
a  small  fir  log  9}in.  square  deeped,  for  the  purpose 
of  comparing  it  with  a  yellow  deal.  To  me  there 
seems  to  bo  a*  much  difference  in  tho  two  wood*  as 
there  is  between  English  oak  and  wuiuseot.  Tho 
colour  and  size  of  the  knots,  the  colour,  hardness, 
and  distance  apart  of  the  hard  grain  in  tho  annular 
rings,  and  tho  nature  of  the  soft  grain,  all  appear 
very  different  to  me.  Further,  it  is  always  con- 
sidered that  fir  timber  is  a  good  deal  tougher  than 
yellow  deal.  I  should,  from  experience,  have  no 
hesitation  in  asserting  that  it  is  as  three  to  two  : 
indeed,  my  employer,  who,  by  the  way,  is  one  of 
tho  largest  aud  most  experienced  builder*  in  London, 
is  always  calling  my  attention  to  the  importance  of 
having  slating- battens,  tiling-laths,  and  such  like 
cut  from  fir,  a*  ho  says  it  gives  so  much  greater 
satisfaction  than  it  would  in  yellow  deal.  I  may 
say,  that  I  have  no  knowledge,  whatever,  of  how 
the  botanist*  have  classified  the  timber,  and  I  have 
no  time,  and  if  I  had,  I  have  no  disposition  to 
acquire  knowledge  the  use  of  which,  in  the  circle  in 
which  I  move,  would  cause  mo  to  be  put  down  as  a 
conceited  fool.   I   should   like  to  ask  "  Timber 
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who  wanted  i 

[49018.]  —  ManutncLu r*  of  Cork  Carpet 
U.Q  •     If  "  L.  D."  will  advertise  his  address,  I 
snail  be  glad  to  inform  him  of  tho  way  linoleum  is 
manufactured  at  Staines.   But  he  must  be  aware 
tbat  he  is  asking  for  a  very  valuable  trade  secret.— 

J.  POULBO.Y. 

119021.1— Stains  or  Dyes  for  Wood— Since 
writing  the  reply  on  p.  438,  while  looking  through 
some,  bock  volumes,  I  came  upon  a  letter  containing 
a  u umber  of  recipes  for  various  stains  (chemical) 
for  wood.  It  is  on  p.  686,  VoL  XXV.  The  per- 
manganate of  potash  is  there  recommended  for 
brown  stains  on  light  woods,  and  is  said  to  be  the 
best  of  all.  Perhaps  "  Dandie  Pinmont,"  if  he 
has  tried,  will  send  word  as  to  tho  result.— S.  M. 

[49053.]—  Oil-Sheet  Dressing.  Yon  must  use 
the  beat  double  boiled  oil  and  put  driers  in,  not 
litharge.  Under  any  arc  am  stances  black  "  points'' 
of  this  kind  ore  always  troublesome.  Oo  over  tho 
sheets  that  have  turned  greasy  with  a  sponge  anil 
turps  (or  benxolinc),  and  when  they  have  dried  give 
them  another  coat  of  the  double  boiled  oil,  tec, 
above  mentioned. — S.  M. 

[49055.]— German  Silver.— A  good  German 
■Over  is  mode  of  copper  2,  nickel  1,  sine  1 ;  but 
there  ore  all  sorts  of  alloys  coming  under  that  head, 
and  known  by  the  name  of  ''mailiechort*'  in  France, 
"argoutan"  or  "packfong"  in  Sheffield  and  Birming- 
ham. I  believe  that  the  best  way  of  annealingiatoburv 
the  metal  or  the  manufactured  article  in  cluircoal- 
dust,  and  let  the  process  go  on  slowly  and  occupy  a 
long  time.  The  exact  proportions  of  the  component 
me tuls  vary  with  the  purpose  for  which  the  alloy  is 
intended,  awl  large  manufacturers  have  special 
mixture*,  which,  they  consider  trade  secrets.  If  a 
German  silver  for  rolling  is  required  toko  copper  6. 
nickel  2-5,  xinc  2,  and  0*3  of  load  ;  or  copper  3,  nickel 
1,  sine  1.  There  is  an  alloy  which  is  sometimes 
added  to  the  alloys  just  mentioned,  and  consists  of 
copper  5,  nickel  4,  antimony,  tin,  lead,  zinc,  and 
iron,  1  each.  That  is  complicated  enough,  and  will 
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[400".]— Pyrometers.—  Tn  Mb,  Lancasteb.  - 
Many  thank*  for  your  kind  offer.  I  mutt  try  and 
manage  with  the  range  of  degrees  you  mention 
(400  to  1,000  F.),  if  you  will  please  give  me  the  in- 
structions how  to  make  the  instrument.  Could  I 
make  another  that  would  measure  the  lower  de- 
grees, from  400  F.  down,  or  buy  one.  if  not  expen- 
sive r  I  wiih  to  measure  the  melting  points  of 
vorioua  bodies.— T.  West. 

[49079. j— Oil-proof  Steam-joints.— You  do 
not  say  what  joint*  you  mean  ;  hut  if  you  cannot 
afford  asbestos  washers,  use  tow  or  blotting-paper 
soaked  in  grease.— T.  P. 

[4909S.]— Water-Tank.— Bc»t  plan,  so  far  as 
can  bo  judged  from  the  description,  would  be  to 
coat  the  cement  with  a  skin  of  thin  hydraulic 
cement  ^—  BssVUL 

149102.]— Steam-Boller.— Xo  one  can  tell  the 
safe  working  pressnrc  of  so  sma  II  an  affair,  as  every  - 
thing  depends  on  the  workmanship.  Fill  tlic  boiler 
chess; -full  of  water,  and  load  thy  valve  to  '2001b.. 
apply  heat,  and  if  the  valve  lifts  before  the  boiler 
shows  any  signs  of  leak  elsewhere,  you  may  work 
ataolb.-EfiBAB. 

[49l«4.]  Metal-Bending  Bollers.-I  should 
certainly  advise  you  to  retain  the  cog-wheels  (even 
then  you  will  find  the  rollers  liable  to  slip),  as  by 
so  doing  you  di.uble  the  Inting  surface  of  the 
machine  oil  the  sheet-metal  you  are  bending.  If 
you  observe  the  driving- wheels  of  a  locomotive 
engine,  vou  will  find  they  are  connected  together 
by  a  rod ;  this  is  to  increase  the  biting  surface  of 
the  engine  mi  the  rails.  Yonr  own  plan  is  the 
best,  as  by  this  you  can  hold  the  sheet  between  the 
rollers,  whereas  in  your  friend's  the  bite  is  de- 
pendent ou  the  stiffness  of  the  sheet,  which  in  no 
case  would  be  snftli  ti  ut.  In  fitting  up,  you  must 
be  careful  that  the  two  connected  rollers  agree- 
that  is  to  say,  revolve  exactly  at  the  same  speed, 
being,  of  course,  of  the  same"  diameter,  as,  if  the 
surface  of  one  goes  faster  than  that  of  the  other, 
it  would  materially  increase  the  power  required  tn 
drive.  I  once  saw  a  tire-bending  machine  made 
similar  to  vour  friend's  suggestion,  and  it  did  not 
answer  the  bite  nf  the  one  roller  not  being  suffi- 
cient to  move  the  tire  ;  it  was  afterwards 
to  the  next  roller,  by  my  advice,  by  cogs, 
answered  perfectly. — T.  Wfst. 

[491  Sd.]  -Goods  Lost  at  Sea.— If  the  buyer 
pays  freight  ho  is  answerable  for  their  loss.  If 
sender  pay*  freight  theu  he  is  answerable  for  their 
safe  deU.vi.rv,  unless  there  is  an 
cinerary.— W.  <i. 

1492 IK. '-Plain  Halt  Splrit.-Just  a  line  to 
say  that  1  would  have  your  readers  believe  nothing 
but  what  is  true  :  hence  I  should  like  to  know  what 
is  incorrect  in  the  reply  to  which  "Kent 

4  \ 1  '  .  1  - 1 1 . i .  ^1  [i »  I  .11  ^  *  i_.  k  ..Ltn  it  it  Is  ,»n.  fit*  £  t-iiit 
the  distiller  who  uses  malt  only,  sends  the  spirit  out 
jus t  as  it  comes  over  without  rectifying  it,  that  is, 
redistilling  it  r-Xux.  Don. 

(49223.]— Ventilation.— The  following  is  the 
beat  way  that  1  have  found  to  ventilate  any  room 
with  an  outside  wall.  Have  an  opening  made  in 
centre  of  ceiling  about  a  foot  square,  have  a  pipe, 
or  I  miy  call  it  long  box.  about  4m.  square,  earned 
between  tlie  ceiling  and  deafening  to  outside  wall. 
The  opening  in  ceiling  may  bo  covered  np  by  per- 
forated zinc  or  anything  ornamental,  the  outside 
will!  an  ordinary  ventilator  that  can  be  shut  at 


to  the 


—Questions  of  tins  kind  are  usually  settled  by  data 
derived  from  experience ;  but  of  course  in  a  case 
like  this  we  have  none,  and  therefore  must  trust  to 
the  usual  empirical  rules  holding  tu  such  limits  :— 
1.  The  best  sections  for  canoes  will  be  circular 
in  cross-section  at  least  for  the  submerged  part, 
and  paraliolic  in  plan.  Very  likely  cigar-shar 
would  be  best  in  every  respect.  2.  A  single  screw 
would  bo  require  to  bo  about  Kin.  duim.  and  12in. 
and  to  make  about  Suo  revolutions  per 
if  twin  screws  are  used,  each  should  be 


bin.  diam..  9iu.  pitch,  and  driven  at  "00 
revolutions  per  minute.  3.  The  screws  must,  if 
possible,  be  submerged,  for  if  not  the  waste  of 
power  would  be  excessive  ;  it  is  difficult  to  say  to 
what  extent.  4.  If  "  B,  A.  B."  will  look  at  answer 
49409.  he  will  see  that  his  canoes  are  too  short  to 
bo  driven  profitably  at  the  speed  he  proposes.  I 
sliould  also  add  that  I  am  of  opimou  that  the 
jmwer  required,  even  for  the  dimensions  given,  is 
more  than  a  man  can  exert  for  a  length  of  time, 
therefore  its  speed  is  likely  to  be  less  than  five 
rn:h a  per  hour.  I  saw,  acme  years  ago,  a  twin 
cinoe  driven  by  paddle-wheels  by  two  meu  ;  it  was 
much  larger  than  the  one  proposed,  but  its  speed 
was  not  above  four  mUes  per  hour.— Suirwiuonx. 

[49216.]— Steam  Cock.— I  am  sorry  to  hear 
you  have  not  succeeded  with  ground  glass.  I  have 
never  failed  with  it.  For  ground  glass,  oil  is  best : 
for  bath  brick,  use  water.  I  think  you  did  not  get 
the  glass  ground  fine  enough.    It  ought  to  be  as 


fine  as  rioe  flour.  I  mar  add  that  it  requires 
practice  to  grind  a  cock  properly. — Lamb.  Uxnix 

VI  MOT. 

[492,9.].  Indicator  Diagram. -To  -  Labok 
Oxxia  Vctcit"  and  "  W.  J."  Thanks  for  notioe  : 
am  sorry  I  cannot  obtain  scale.  The  atmo.  line, 
as  I  understand  it,  would  be  the  bottom  line,  the 
engine  being  non-condensing.— B.  X. 

[49288.]  —  Blectro  -  Plating-    Pewter.  —  The 

simplest  way  to  make  a  copper  solution  from 
which  to  deposit  npuu  jewter  is  as  follows :— For 
every  gallon  of  water  take  3ot.  sulphate  of  copper, 
liasolre,  add  liquid  ammonia  tit)  the  precipitate  first 
formed  is  resliasolved,  theu  add  solution  of  cyanide 
of  potassium  till  the  blue  colour  disappears,  use 
oohl,  and  work  with  sufficient  battery  power  to  give 
off  gas  at  the  cathode  or  article  being  plated. — 
KiEsiu. 

HUM.]— Low-Prassure  Air -Reservoir  — I 
still  think  that  a  reducing  valve  would  answer  your 
purpoeo  ;  but  I  coidd  advise  you  better  if  I  had  a 
full  description  of  your  apparatus. — Laboh  Omnia 

Vntcrr. 

[49301.]— Organ  Stops.  To  "  FiiAjnrM."— 
Many  thanks.  When  mentioning  the  "flauto- 
tra verso,"  1  had  in  mind  wood  cylindrical  pipes, 
(sometimes  double  length  in  treble)  with  circular 
mouths.  The  Temple  Church  organ  contains  one. 
The  tone  is,  I  believe,  of  an  orchestral  character, 
but  can  it  he  much  different  from  that  of  small- 
scale  metal  harmonic  pipes  i  The  triangular  pipe 
you  mention  is  a  favourite  in  America,  under  the 
name  of  "  Hohlpfeiffn  4ft.."  and  is  described  as 
bright,  pervading,  and  brilliant.  The  "  Clarionet- 
flute"  is  described  in  a  well-known  pamphlet — 
"Organ  Voicing  and  Tuning"- as  an  agreeable 

metal  from  tenor  C  2ft.  with  low  mouths  and  largo 
holes  in  the  wooden  atomier*.  This  would  lie,  |ier- 
haps,  a  **  chirrupy  "  flute,  and  so  have  few  ad- 
mirers :  but  useful  for  imitative  effects.  Specimens 
in  Crystal  Palace  and  Holhoro  Town  Hall  organs, 
also  several  by  Robson,  in  each  case  8ft.  tone. 
Would  "  Cranium  "  kindly  say  a  word  or  two 
about  the  tone  of  "  tulss  mirubilts  "  and  "har- 
monic trumpet :"  are  they  voiced  for  a  clang  tint  ? 
Has  not  low  wind-pressure  something  to  <ln  with 
badness  in  gumbos  and  reeds  and  saraeneaa  of  tone 
in  other  stops ':— C.  H.  D.,  Guernsey. 

[4932 1. J— Joshua  and  the  Sun,  ate.— Tim 
omission  in  Heb.  xi.of  reference  to  that  subject  had 
occurred  to  me ;  but  neither  "  Sigma "  nor 
"F.H.A.S."  has  dealt  with  tlie  reference  in  Hab. 
HL,  lltli  verse,  or  the  parallel  case  in  Isaiah, 
xxviii.,  8th  verse ;  and  SutrlifFc.  in  his  Com- 
mentary, quotoa  a  Chinese  record  of  a  ven-  long 
day  which  occurred  at  a  period  coeval  with  Joshua. 
Let  us  hear  more  about  Uio  matter.-  Laki- 
LIOfCTKR. 

[4933u.]—  Bichromate  Battery -Mr.  Black- 
well  informs  us  that  the  crystals  in  this  battery  are 
chrome  alum,  and  further,  that  chrome  alum  is  a 
double  sulphate  of  potassium  and  chromium.  Xow, 
aa  an  earnest  seeker  after  truth,  I  would  like  to 
know  what  becomes  of  the  zinc  which  disappears 
when  the  battery  is  used,  and  I  would  like  to  ask 
Mr.  Blaclrwell  the  meaning  of  the  word  "  alum 
I  think  it  means  a  eorniiound  containing  sulphate 
of  oluniinum,  and  that  chrome  alum  is  a  double 
sulphate  of  aluminum  ond  chromium.  Thus  we 
have  iron  alum,  potash  alum,  ammonia  alum,  Ac, 
all  wmtaining  aulphote  of  aluminum.-Os. 

[49343.]— Crystoleum  Picture*.— Permit  me 
to  express  tlie  hois?  that  some  correspondent  will 
give  full  details  of  this  interesting  and  beautiful 
art,  by  which  a  simple  photograph  can  be  invested 
with  all  the  beauty  and  rich  effect  of  the  finest 
ivory  miniature  paintings  of  our  forefathers'  times. 
I  recently  hod  the  pleasure  of  soring  a  photograph 
rendered  into  a  crvstoleunt  picture,  and  waa  osUi- 
dished  to  hear  the  process  adopted  was  a  singularly 
simple  one.  I  could  get  but  few  details,  so  can 
impart  no  information  of  any  value  beyond  the 
fact  that  the  photograph  is  glued  or  cemented,  face 
downwards,  upon  clean  glass,  and  then  all  the 
paper  is  removed  by  suitable  rubliers  made  of  o 
I  sad  covered  with  fine  sand  or  emery-paper.  The 
greatest  care  has  to  be  exercised  in  the  work,  as  no 
portion  of  tlie  photographic  film  must  be  removed. 
After  this,  suitable  varnishes  are  applied,  and  on  a 
second  glass,  backed  up  against  the  first,  with  a 
small  space  left  between,  oil  paints  are  applied  for 
the  flesh  tints,  little  details  being  painted  upon  the 
photograph  itself.— Alkuoe. 

(49344.] -Violin  Queries'.— "  Fiddler"  appa- 
rently takes  it  for  granted  that  when  a  violinist 
plays  with  "tempered"  instruments  he  accomo- 
dates himself  to  the  pitch  of  the  said  instruments. 
I  do  not,  however,  believe  that  this  is  the  case  to 
any  appreciable  extent,  but  that  Mr.  Fryer's  view 
iNo.  932)   is  the  correct  one.    The  differenoe 


the  true  scale,  or  a  much  nearer  approach  to  it 
than  the  tempered  scale  is,  will  not  be  tolerated. 
At  present  all  that  appears  to  be  desired  by  culti- 
vated ears  is  a  general  approximation  to  the  true 
acale  A  word  or  two  to  those  who  think  the  violin 
such  a  perfect  instrument  of  pitch.  Did  you  ever 
hear  the  first  violinists  of  a  good  orchestra  in  some 
of  the  very  high  passages  of  Wagner's  operas  f  If 
so,  you  will  often  have  noticed  a  decided  beat, 
showing  that  there  were  some  at  least  of  the  pre- 
sumably good  players  there  whs  did  not  play  in 
tune.  1  have  even  heard  first-rate  soloists  plo ying 
decidedly  out  of  tune  in  the  highest  positions.  With 
regard  to  "F.'s"  liunnouic  query,  it  may  be  possible 
to  produce  harmonics,  not  in  the  same  scale  aa  the 
string  on  which  they  are  produced— i.e.,  taking  its 
fundamental  note  as  the  tonic ;  but  "  F.  s " 
example  is  not  a  case  in  point.  Placing  the  finger 
on  the  point  where  C  ia  produced  ou  the  G  string, 
you  cut  off  cue-fourth  of  the  whole  length  of  the 
string  (tlie  vibrationa  in  G  and  C  being  as  3  to  4), 
and  thus  divide  the  string  into  nodes  one-fourth  of 
its  length.  You  must  thua  produce  exactly  the 
double  octave  of  O—  i.e.,  the  first  G  on  the  E 
string.  ' '  P."  must  have  made  some  mistake  in  his 
experiment.  At  any  rate,  I  have  tried  it,  and 
obtained  the  result  calculated  above.    Surely  "  F." 

ad  raptam 


does  not  compare  tho  frivolous,  and  ad  raplamt-im 
works  of  auch  writrra  aa  Tartitu,  to  the  high-aouled 
compositions  of  Beethoven.  Has  "  F."  ever  heard 
Beethoven's  "  Kreut/er  Sonata,"  performed  by 
Herr  Joachim  i  With  regard  to  a  remark  of  mine 
which,  I  am  glad  to  see,  gave  "  F." 
of  indulging  his  risible  faculties, 


ulging  his  risible  faculties,  I  did  not  say 
that  middle  C  waa  the  highest  note  a  male  voice 
could  reach ;  I  merely  referred  to  tbia  C  as  being 
in  the  higher  part  of  a  man's  voice,  to  diatmguixh 
it  from  the  C  which  is  written  in  the  set 
of  the  baas  stave.  Mr.  Fryer  entirely  : 
stood  my  second  query,  aa  he  himself  admits  ;  but 
there  is  no  space  to  refer  to  it  at  present.  How- 
ever, I  do  not  now  consider  the  matter  of  much 
importance. — Voltaic  mm. 

(49345.1— Hoiart.— Unfortunately,  I  cannot  refer 
to  Vola.  XXXII.  and  XXXIII.  But  if  the  goods 
you  wiah  to  use  the  hoist  for  will  bear  ordinary 
handling,  vou  could  have  a  hoist  fixed  to  raise  by 
power  and  Inwer  by  brake  for  about  £20.  An 
exact  estimate  cannot  be  given  without  seeing  the 
warehouse  or  having  full  particulars.— Labob 
Oxxia  Vimcit. 

(49967.1—  Ventilation  of  Boom.—  "  Pi- 
Squared  has  asked  a  very  difficult  question  to 
answer  satisfactorily.  Any  opening  into  a  room 
when  the  door  is  shut  and  a  fire  on.  draught  will  be 
drawn  down  the  opening  to  feed  tlie  fire  ;  if  from 
the  outside  will  tie  very  uncomfortable  in  cold 
weather.  The  most  effectual  plan  I  ever  tried  was 
a  tube  into  tlie  chimney  from  an  Argand  burner 
same  sixc  as  glass)  chimney  of  burner,  which  is  not 
very  unsightly  —  W.  G. 

[493 W.l- Locomotive  Boiler. -Go  to  any  cop- 
per- *  arehouam  and  obtain  a  piece  of  6  J  in.  tube  the 
strength  and  length  you  require,  also  a  length  of 
tubeforyour  fire-tubes;  you  must  also  get  twoeircu- 
lar  pieces  of  copper,  ao  that  when  their  edges  are 
turned  over  square,  oa  at  C,  they  will  just  ht  tight 
into  your  large  tube  (these  will  be  your  tube-platea), 
drill  them  both  of  the  some  templute.  Cut  your  tubes 
the  required  length,  reduce  their  ends  as  at  I),  so  aa 
thev  fit  the  holes  in  tube-platea,  put  them  all  in  the 
g  the  edges  of  tube 
m  in  th 


same  as  at  F  :  he  sure  in  having! 
plate  both  inside  :  having  bound  them  in  that  poni- 


(X 

between  a  violinist  playing  in  the  true  scale  and  in 
tlie  tempered  scale  with  a  pianoforte,  is  auch  that 
not  one  in  a  thousand  (ur  say  a  million}  at  the 
preseiit  day  would  be  able  to  appreciate  it.  The 
time  ma  v  come,  and  some  aay  that  that  time  is  now 
wheu  instruments  which  do  not  give 


lion  it  will  be  on  easy  matter  to  braze 
any  bruiing-hcorth.  After  you  hare  succeeded  in 
brazing  them,  slip  thorn  all  into  your  large  tube,  aa 
at  F,  and  braze  them  round,  which  you  will  have  no 
difficulty  in  doing;  then  saw  about  half -way  through 
the  large  tube  at  dotted  lino  in  A,  which  will  be  at 
(a)  in  F,  then  saw  down  ut  right  angles  to  tlie  cut 
vou  have  already  made  and  open  out  the  some  aa 
B,  which  will  be  your  firebox.  Of  course  you  will 
want  a  firebox  front,  also  one  at  the  smoke-box  end  ; 
but  these  need  nut  be  brazed,  but  inado  a  tight  fit 
so  as  to  hold  themselves  in  ;  but  I  am  bound  to  say 
I  don't  think  you  will  be  able  to  gel  much  pressure 
on  your  boiler  unless  you  make  your  firebox  larger 
than  vou  intend  doing.  Be  sure  and  have  your  holes 
in  boiler  for  safety  valve,  " 
in.— Tnos.  Claeie. 
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[493(32,]  —  Converting  Flute  into  Flageolet. 

—I  tried  this  some  time  ago.  but  found  that  although 
a  piccolo  flute  made  a  fntr  flageolet — a  concert  flute 
would  not  do  well.  The  tone  being  poor,  thin,  and 
wanting  character,  the  low  notes  almost  impossible, 
and  the  instrument  out  of  tuno — end  blowing 
igesthc  relations  required  between  length,  bore, 
hole*,  Ac.  But  do  as  I  did  :  make  a  mouth- 
piece to  fasten  ou  the  flute  tiko  the  lips,  and  then 
you  can  play  it  fairly  like  a  flageolet.  But  I  mu»t 
say  that,  excepting  the  Boehm  Oyssens  flageolet, 
tho  instrument  is  not  worth  learning,  except  for  a 
quadrillo  bund.— Vulcanite. 

'49*32.'  -Converting  Flute  Into  Flag-eolet. 
— Many  years  ago  I  hid  u  flageolet  mouthpiece 
attached  l~i  a  flute  by  Baiubridge,  then  living  in 
Holboru.  The  flute  wits  held  iu  lb*  usual  position, 
a  new  iofat  being  added  in  place  of  the  old  oac, 
into  which  you  blew  through  a  small  tube  project- 


i  the  side,  If  "Flageolet"  were  to  apply 
to  Messrs.  Rudall  and  Carte,  of  Bcrr.crs-strcet.  1 
have  no  ilonbt  he  would  obtain  the  information  he 
requires.    F.  F.  C. 

[493-/,  ]— Hydraulic  Ram-  The  cylinders  for 
hydraulic  presses  ore  usually  cast  in  iron  or  steel, 
iu  one  piece.  The  leather  packing  u-ed  is  specially 
made  for  the  purpose,  and  when  put  in  place  the 
pressure,  of  the  Baler  tends  to  lorce  the  leather 
outwards,  and  so  prevent*  !•  akage.  These  leathers 
are  called  "cup  h-.itl.i  rs,"  and  are,  ui  section, 
something  like  tin.  luttei  U.  -Labob  Omnia  Vixen*. 

[4i'.li '•>'<.)  -  Hydrau  lie.  Ram.—  The  cylinder  is 
cast  all  in  one  piece,  generally  of  steel,'  for  large 
work,  and  sonietimi  -  nf  cast  Iron  with  steel  hoops 
shrunk  on.    The  aketcb  is  a  section  of  cylinder 


showing  method  of  fixing  the  leathers.  TIicbc  am 
specially  prepared  and  forced  in  the  rarity  shnwu 
in  the  direction  of  an  w.  P  u  intended  for  supply - 
pipe.— rATTtLK-VJIAJIMl. 

[lOrtrt*;.]-  Hydraulic  Ram  —  The  cylinder  is 
invariably  cast  in  one  pirne— never  in  halvis.  Tho 
leather  is  of  tho  Isist  inutility  and  semke-d  in  water 
for  thirty  hours  to  make  it  unite  soft.  It  is  cut  to 
the  shape  of  A  and  pressed  so  as  to  make  a  ring  of 
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The  plunger  is  ntit  a  tight  fit  in 
the  gland.  The  sketch  C  will  explain  the  means  of 
taking  a  packing  out  and  putting  m  a  new  one. 
Tho  water  pressing  in  the  ring  It  tends  to  open  it, 
thereby  making  a  perfectly  tight  packing  ;  when 
the  pressure  is  off ,  the  leather  ring  close*  slightly 
and  allows  tin-  plunger  to  move  back  freely. -II.  I.. 


CHATE. 

[49374.]— Boiler, 
fictcnt  information, 
steam  at  9Ulb.  pros 


Querist  does  not  give  suf- 
Dx-s  he  want   lti.CHXitb.  of 
re,  available  at  a  moment's 
notice,  or  ia  that  quantity  required  in  any  longer 
*   bi-Lauou  Oilsia  "• 


period  of 
[4937S. 


2  "Turui»g  -* 

[49370. J—  Cylinder  Cover.— If  you  have  no 
forcing-off  screws  :n  the  cover,  the  best  and  quickest 
way  will  be  to  get  some  steel  wedges  made,  IJiu. 
wide,  jin.  thick  at  tho  head,  and  brought  down  to 


a  knife-edge.  I  usually  make  them  out  of  an  old 
flat  smooth  tile,  and  keep  a  set  by  me.  Then, 
whilst  the  cylinder  is  warm,  drive  in  your  wedges, 
four  will  do,  and  drive  gradually  all  round ;  the 
cover  will  come  off  nicely  with  ordinary  care. — 
Lajiob  LMtXlA  YrxCIT. 

[49380,]—  Automatic  Cat-off  Motion.— I  do 
not  think  you  could  have  anything  better  for 
purpose  than  a  "  wing  "  throttle -valve.  An  an 
matic  cut-off  is  very  well  in  its  way  ;  but  it  ia  not 
quick  enough  for  an  engine  working  as  you  de- 
scribe. For  your  lain,  cyl.  I  should  hare  a  4in. 
tlirottlc-valve. — Lajiob  Oilsia  Vixen. 

[49400.]-  To  Faaten  Olaaa  -  "R.  M."  wul 

find  either  of  the  following,  if  mixed  with  care,  will 
bo  of  use  to  him :— 1.  Equal  parts  of  wheat-flonr, 
lincly-powdcrrd  glass,  and  chalk;  add  half  as  much 
brickdust,  scraped  lint,  and  white  of  eggs  j  mix  to 
a  proper  consistency  with  water.  This  will  resist 
heat.  2.  To  }-pint  of  milk  put  a  sufficient  quan- 
tity of  vinegar  to  curdle  it,  sejnrate  the  curd  fmm 
the  whey,  and  mix  tho  whey  with  the  whiles  of 
four  eggs,  baking  tho  whole  well  together.  When 
mixed,  add  a  little  quicklime,  through  a  sieve, 
until  it  acquires  the  consistency  of  a  paste.  This 
cement  dries  quickly,  and  resists  the  action  of  tiro 
and  water.  1  ou  will  require  cramps  to  bind  it  well 
together,  and  puce  it  in  a  dry  room  for  about  two 
•lavs.  1'iilcs*  you  have  proper  tools,  this  will  be  a 
ticklUh  job.  Au  exjM'rienceil  liaud  would  do  it  for 
you  cheap.— Patteiinhaxeb. 

[49194.]  —  Barley  -  Sugar. — lib.  Martiurau's 
rubes  (for  I  find  these  Imil  well)  and  a  tenrupful  of 
cold  water  ;  let  it  boil  till  about  three  [arts  done, 
and  fheu  drop  in  a  very  little  cream  of  tartar  or 
lemon -jtuW'.  Continue  to  boil  it,  get  a  piece  of 
stick  and  dip  into  the  syrup,  and  thi  n  immediately 
immerse  it  in  a  cup  of  cold  water  to  see  if  tho  syrup 
it  done.  If  it  is  that  which  is  on  the  stick  will  be 
[  hard  and  brittle  after  being  iu  the  water  about  a 
I  half-minute.  I  should  think  brown  raw  sugar 
would  answer  your  purpose  just  as  well,  and  it  is 
very  easy  to  boil.— CoxrEcnoXEJi. 

[19404.]  -Barley- Sugar.— F.  Search,  Epsom, 
will  find  "  sugar-cake  "  both  better  and  more  con- 
venient than  hurley -sugar  for  feeding  his  bscs.  I 
have  not  found  any  difficulty  in  making  a  g  -  ,| 
clear  barley-sugar  .  but  preferred  its  granulating 
somewhat  up"U  cooling,  being  less  deliquescent  in 
that  state,  and  not  so  liable  to  run  down  amongst 
the  bees  ami  daub  them.  With  prcttv  long  boiling, 
ami  the  addition  of  tho  vinegar  just  before  tho 
syrup  is  of  the  projjcr  consistency  for  pouring  out, 
the  result  will  generally  be  a  clear  cake.  I  would 
advise  F.  Search  to  try  "sugar-cake,"  Sib.  of  loaf 
sugar  to  1  lout  of  water  ;  boil  down  to  proper  con- 
sistency, adding  no  vinegar ;  pour  the  syrup  into 
shallow  trays  of  cartridge- pupcr,  aiu.  by  jiu.  being 
a  convenient  sixe  ;  when  cold,  these  tablets  should 
be  slightly  opaque  and  non-deliquescent.  Place 
oue  of  these  trays  the  sugar  side  downwards  on  the 
bars  of  the  hive,  and  replace  the  quilt ;  it  will  be 
taken  up  slowly  and  without  the  least  excitement. 
Wluitever  has  been  said  as  to  tho  undestrahility  of 
winter- feeding,  I  have  had,  and  now  have,  a  sugar- 
cake  under  tho  quilts  of  each  of  my  twenty-throe 
hives, — O.  F. 

[49409.]    Froude  on  Resistance  of  Fluids.  -- 

To  "SwisnoxiA."— You  should  first  find  the  resist- 
ance of  your  submerged  body  ;  thus  resistance  in 
pounds  m  wetted  surface  x  (velocity  feet  per 
second   PASS)'  x  coeff. 

Cocff.  for  varnished  surface  =  -01 
,,       ,,    bright  copper         =  007 
„      ,,   common  iron  plate  =  -02 

Then  tho  effective  horse-power  =  resistance  in  lbs. 
-f  speed  in  ft.  per  second  -  .VjO.  and  2j  to  3  times 
tho  F.H.I',  will  give  the  indicated  horsv-powcr 
required  when  applied  through  a  screw  or  paddle- 
wheel  in  the  ordinary  manner.  Second.  Tho  speed 
does  not  increase  in  the  same  ratio  as  the  horse - 
tsiwer,  the  horse-power  varying  as  the  cube  of  the 
speed,  as  will  bo  seen  from  tho  foregoing  (i.e.)  if 
100  h.p.  drive  a  vessel  10  knots,  we  should  require 
15"  -  IO»  x  100  =  337  5  h.p.  to  obtain  U  knots, 
and  this  law  only  holds  so  long  as  tho  vessel  is  not 
driven  at  a  higher  speed  than  the  one  for  which 
she  is  suitable,  according  to  her  length  j  if  this  is 
exceeded,  the  power  will  vary  as  the  fourth  or  fifth 
power  of  the  speed.  Thin).  In  ship-shaped  bodies 
sufficiently  long  for  the  speed  at  which  they  are 
driven  (i.e.),  speed  in  knots  pf  hour  uot  exceeding 
103. 


'  length  in  feet  of  vessel ;  it  is  usual  to  allow 
10  per  cent,  for  the  additional  resistance  due 
to  eddy  and  wave-making  at  the  surface.  As  re- 
gards going  to  great  depths,  I  should  not  like  to 
veuture  an  opinion  :  but  from  experience  I  know 
there  is  no  is-rceptible  increase  of  resistance  at 
from  10ft.  to  20ft.  Such  a  point  as  this  U  best  settled 
by  experiment,  with  suitable  models  of  the  proposed 
body.— SnirwiunnT. 

[49417.]—  Patent  Knotting-.-"  Pctro  "  can 
make  Patent  Knotting,  same  as  brown  hard  varnish, 
and  colour  with  Spanish  brown.  Ac,  or  with  more 

is  no  object.    It  is 


hardly  worth  while  making  it,  now  it  can  be  bought 
so  cheap.  I  mix  u  Uttle Spanish  brown  with  brown 
hard,  then  you  have  a  good  knotting.  Brown  hard 
varnish  (in  London)  I  buy  as  low  as  4s.  8d.  per 
gallon  ;  so  it  is  now  hardly  worth  makiug.  If 
"  Petro  "  advertises  his  address,  I  will  give  him  ad- 


for  varuishe».-W.  Jo 

[49418.1— <Jrowth.— It  is  well  known  that  men 
grow  up  to  21,  and  in  some  exceptional  cases  even 
to  25  years  of  age.  To  what  height  men  may  grow 
depends  mainly  ou  the  height  of  their  ancestors. 
But  many,  as  we  know,  stop  short  of  that.  I  know 
hundreds  here  in  Lnndnu  who  are  much  snorter 
than  their  parents,  although  they  are  brought  up 
in  good  circumstances,  ana  most  likely  better  than 
those  were  in  which  their  parents  grew  up.  What 
I  am  going  to  advise  you  respecting  the  growth  of 
men  does  not  rest  on  scientific  experiments,  but  on 
my  observation  only.  1 .  Take  as  much  pure  air  as 
you  can  get,  because  in  impure  air  vegetation 
grows  thin  and  high,  and  animals  short  and  thick. 
2.  Keep  yourself  warm :  hardening  children  by 
exposing  them  to  cold  stops  their  growth.  Look 
at  kittens  and  chickens  when  they  have  come  to 
life  iu  the  spring,  and  have  the  warm  summer  to 
grnw  in,  anil  compare  them  with  those  coming  to 
life  in  the  latter  part  of  the  summer,  which  never 
come  to  much  :  in  fact,  nothing  grows  well  in  the 
cold.  3.  Don't  drink,  or  at  least  do  not  make  drink 
a  part  of  your  "  daily  bread."  Drink  forces  life 
and  makes  you  manly  before  you  have  time  to 
grow.  4.  Smoke  in  your  leisure  hours  :  I  do  not 
mean  to  say  that  smoking  is  healthy,  it  keeps  you 
down— that  is,  it  keeps  you  from  doing  many  thiugs 
which  tend  to  stop  your  growth.  5.  Eat  meat  with 
your  vegetables,  not  vegetables  with  your  meat  ;  I 
mean  cat  at  least  four  parts  of  vegetables  to  one 
iH»rt  of  meat.  Eat  fruit  as  much  as  possible.  6. 
Oct  a  good  many  hours'  sleep ;  early  rising  is  not 
conducive  to  growth.  Don't  sleep  in  the  lower 
tKirt  of  the  house.  Three  children,  who  have 
grown  up  under  the  above  conditions  (excepting 
tho  girls  from  smoking),  prove  to  a  certain  extent 
my  assertions.  I  therefore  give  their  measure- 
ments. One  girl  is  23  yean  of  age,  and  is  oft.  Tin  , 
7in.  taller  than  birr  mother;  the  boy  is  IS  years, 
and  is  ,'ift.  94iu.,  l[in.  taller  than  his  father,  the 
youngest  girl  is  10  years,  and  5ft.  ;" 
than  her  mother.— J.  II.  " 


[49419.]—  Tank.—  The  motion  of  the  sewage  mav 
bj  attributed  to  a  variety  of  causes:  but,  as  I 
understand,  "two  pjuuge-pumps  "  are  working  in 
it.  Now,  the  question  arises,  Do  these  pumps  feed 
the  tank,  or  does  the  tank  feed  tho  pumps  ?  If  the 
lotter,  I  would  suggest  that  "  L.  C.  W."  should 
notice  the  motion  of  sewage,  and  observe  if  that 
corresponds  with  the  motion  of  pump-rods.  If  so. 
I  should  say  that  the  clacks,  nr  suction-valves,  ore 
faulty ;  for,  should  they  stick,  or  anything  ^get 

that  the  sewage  wonhT'flow  backwards  and  for- 
wards at  every  stroke  of  pumps.  When  the  sub- 
stance hod  passed,  tho  motion  would  cease.  This, 
1  should  say,  is  the  actual  cause,  according  to  its 
varied  duration.— Pattebsmaxeb. 

[49421.]— Portland  Cement.— It  is  not  neces- 
sary tho  clay  should  r-mlain  potash.  There  are 
books  published  on  the  manufacture  of  cement.  I 
believe  tliey  are  expensive,  but  cannot  give  the 
name.  Portland  cement  cannot  tie  manufactured 
on  a  small  scale  to  pay.  It  can  be  bought  at  the 
works  for  about  thirty"  shillings  per  ton,  and  what 
are  considered  small  works,  turning  out  100  tous 
per  week,  would  coat  about  £10,000.  Portland 
cement  ou  the  Thames  is  made  from  three -parts 
chalk  and  oue  part  clay  ;  these  are  approximate 
quantities.  The  manufacture  is  very  critical,  aud 
requires  constant  testing  during  tho  process  of 
manufacture,  oven  with  the  best  material  —\V.  O. 

[49423.]  —  Ventilation.  —  The  water-gauge 
varies  proportionately  with  the  friction,  and  the 
friction  varies  proportionately  with  the  rubbing- 
surface,  and  as  the  square  of  the  velocity.  Now, 
area  of  first  airway  =  04,  and  of  second  40  ;  there- 
fore tho  velocity  in  second,  as  compared  with  first, 
a  J',  and  the  rubbing-surface  =  |J.  Then  water- 
gauge  in  second  airway  =  (J^)'  v  a  J  =  2  24  tinic-s 
the  water-gauge  in  tirst ;  or  2'2l  x  2  m  41Siu.- 
J.  H.  W. 

[49424.]  -Broken  American  Watch  —What 
kind  of  American  watch  I  If  a  Boston  lever,  you 
wul  find  a  half-headed  screw  near  joint  of  dome, 
or  inner  case.  By  turning  the  straight  edge  of  this 
parallel  to  the  edge  of  watch,  and  tiroasing  more  nr 
less  gently  with  the  finger  from  bark,  the  move- 
ment will  conic  out.  To  anon  tho  front,  carefully 
insert  the  edgo  of  a  sharp  knife,  when,  by  turning 
up  the  tack  of  it —the  Arici ,  bear  in  mind  -the  bezel 
should  come  open  quite  easily.  I  have  never  yet 
known  this  plan  to  fail,  and  I  mar  say  I  have  taken 
off  betels  of  cheap  watches  which  I  could  not,  by 
any  means  in  my  power  replace.  If  the  end  of  the 
small  hook  in  barrel-arbor  is  broken  away,  it  will 
require  drilling,  and  another  putting  in.  Or  if  the 
hook  and  the  mainspring  are  whole,  press  the 
coil  in  by  means  of  long-nosed  pliers,  of 
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course  with  doe  our.  until  the  arbor  fit*  pretty 
tight ;  when  all  will  be  right.  If  you  put  in  a  new 
■rbor-hook,  drill  in  a  slanting  direction,  and  finish 
off  with  a  small  file. — G.  I>.  0. 

[40429.]— Archimedean  Screw-Pump— Theeo 
pumps  are  very  old,  and  a  great  many  art)  in  use. 
They  are  principally  used  for  irrigation,  and 
worked  by  a  windmill.  Messrs.  Fastens  and 
Andirson,  of  Erith,  have  a  . 
which  they  hare  fixed  at  several 
Lisoa  Oslnia  Vctctt. 

[49132.]— American  Clocks.  —  First  take  out 
the  Vuilance-whecl.  To  do  this,  release  the 
"  wedge  "  in  the  ntud  with  a  pair  of  •mall  pliers — 
or  twccier*.  for  that  matter.  Draw  out  the  spring, 
i  through  the  curb  pins,  unscrew  the  back  steel 
piece  ;  and  the  wheel  is  at  liberty.  Move  the 
forward  in  the  direction  the  end  of  spring 
,  until  the  cod  of  spring  has  advanced  about 
Jin.  To  do  this,  grip  the  collet  with  a  pair  of  cut- 
ting nippers,  or  anything  handy  that  will  not  injure 
the  »pruig,  and  move  gently.  Now  put  it  back  into 
its  place,  allowing  the  spring  to  be  about  Jin.  further 
through  stud  than  before.  Let  the  balance  have  a 
little  liberty  between  the  two  eudpieces,  or  it  will 
not  move.  If  it  does  not  sound  in  beat^that  is, 
equal  on  each  stroke  of  the  lover- move  the  spring 
baik wards  or  forwards,  as  the  caso  may  he, 
through  the  stud,  until  you  are  satisfied  it  is  right, 
then  "  wedge  "  up  your  spring  again,  and  see  that 
it  works  flat ;  also  that  the  outer  coil  moves  nicely 
between  the  curb  pins  or  loop.  It  it  still  loses, 
repeat  the  operation,  until  it  is  so  far  correct  that 
vou  can  mako  it  gmtc  correct  with  the  regulator.— 
b.  D.  O.  _ 

[19432  and  40433.]—  American  Clock*.— The 
replies  under  this  heading  are  arranged  in  a  some- 
what confusing  and  contradictory  manner.  The 
knowing  reader  will,  of  course,  nee  at  a  glance  that 
if  the  numbers  are  transposed  the  answers  will  be 
correct. — Ajjw  ob. 

[404.13.]—  American  Clock.— See  if  the  holes 
at  the  back  of  pallets,  through  the  bent  brass  plate, 
fit  the  projecting  pin  on  crank  closely ;  but  suffi- 
ciently loose  to  allow  them  to  oscillate  freely.  If 
they  are  too  large,  put  a  fresh  steel  pin  in,  or,  what 
is  more  simple,  yet  less  respectable,  hammer  the 
holes  up  till  they  do  fit.  If  the  swing  of  the  pen- 
dulum is  only  about  Jin.  or  lin.,  turn  the  crank 
forward  so  as  to  throw  the  pallets  deeper  in  the 
escape-wheel,  so  far  that  tho  teeth  just  fairly  pass 
without  jarring  on  pallet-edges,  ii  tho  swing  of 
pendulum  is  still  too  short,  the  pallets  either  require 
replacing  with  now  ones,  or  else  they  must  bo 
"oodged"  up,  which  means  softening  and  bending, 
to  close  or  open  them,  thus  to  bring  about  a  good 
action.  In  either  case,  unless  you  are  pretty  bandy 
with  your  tools,  and  do  not  lack  "  'cutout**, "  1st 
a  practical  man  have  it. — (1.  D.  G. 

[40436.1— Sixes  of  Hute.-I  have  great  pleasure 
in  submitting  tins  following  table  of  sixes  to 
"  Fabcr,"  from  4  in.  to  3in. : — 


cupful  of  pure  fresh  sweet  cream.  It  is,  I  think, 
better  than  oil,  but  difficult  to  get  good  and  pure. 


[49440.]— Cod-Liver  Oil.— Take  a  clean  wine- 
glass, pour  into  it  about  a  dessertspoonful  of  cold 
water,  then  a  teasponnful  of  the  oil ;  Imve  near  you 
table-Bait.     Having    swallowed    tho  oil, 


anything  of  the  principles  involved 
would  think  of  wang  copper,  i'tatimsed  silver  is 
the  best,  and  next  to  it  carbon,  which  is  also  said  to 
be  unproved  by  platinising. — Si'.u.i. 

[49456.]— Aniline  Dyeing.— "  London  "  has 
not  used  a  pure  blue  to  dye  his  buttons  with.  The 
aniline  blue  must  be  pore  '.  all  impure  blurs  dry  off 
quickly  throw  a  small  pinch  of  salt  into  the  mouth,  I  a  mauve  colour.  He  might  try  a  weak  solution  of 
letting  a  little  fall  on  the  lips.  Children  who  take  sulphuric  acid  added  to  his  present  blue,  or 
it  iu  this  way  soon  get  quite  fond  of  it,  for  there  is  the  buttons  in  the  solution  and 
no  unpleasant  after-taBte.    If  more  oil  is  taken  |  over  with  the  blue.-  J.  Pocuos. 


increase  the  noantity  of  water  to  about  half  a 
wineglass.  When  cod-liver  oil  is  taken  in  wine, 
milk,  or  with  sugar,  it  nearly  always  disagree*, 
and  soon  causes  a  distaste  for  it.  The  above  was 
recommended  to  mo  some  years  sine*  by  a  doctor, 
formerly  physician  to  the  Children'  (Hospital.—  J.  H. 

[40444.1— Band-Saw  Machine.— 11  "Cabinet- 
maker's Apprentice"  lias  got  on  fairly  woll  with 
his  trade,  he  would  have  no  difficulty  in  constructing 
the  above,  which,  if  carefully  done,  would  turn 
out  work  equal  to  that  done  by  tho  mnst  costly 
machine.  If  ho  will  advertise  his  address,  I  will 
send  him  some  valuable  information  on  the  matter. 
— PBacncu.. 

[49445.]— Engine.— A  pair  of  Sin.  cyls.  such 
as  you  describe  might  bo  reasonably  expected  to 
lift  lOcwt.  when  working  in  single  gear.-Luioit 
Oxxia  Viscrr. 

[49446.]-  Feed-Water.— You  could  utilise  the 
waste  heat  from  boiler- funnel  in  the  way  you  de- 
scribe bv  having  an  annular  cylinder  made  of  Jin. 
boilcr-piato,  2ft.  deep,  :Sft.  dia..  with  a  hole  in 
centre  same  bum;  as  tho  uptake.  Or,  instead  of  one 
large  hole,  have  a  number  of  boiler-tubes,  2in. 
dia.,  with  a  smoke -box  on  top  of  heater.  A 
boiler  of  the  site  given  would  have  a  9in.  uptake, 
and  you  could  have,  say,  10  2in.  tubes  through  the 
heater  so  as  to  break  up  the  hot  gases  as  much  as 
possible  without  affecting  the  draught.  It  is  ad- 
visable to  force  the  feed  water  through  tho  heater 
into  the  boiler,  and  to  tlx  a  small  safety-valve  on 
top  of  heater.— LaSOli  Ojixia  ViNCJT. 


[4945".]— Steam  Boiler.— I  rather  think  that 
tho  plan  of  boiler-setting  you  have  given  would 
have  the  effect  of  reducing  tho  draught  wnsider- 
ably.  As  your  boiler  is  small  for  the  work,  I  do 
not  think  you  would  improvo  on  the  ordinary  plan 
of  boiler-setting,  a  drawing  of  which  appeared  in 
'•  ours  "  a  short  time  ago.  Take  the  draught  from 
back  of  tube  round  the  end  of  boiler  into  the  two 
side  flues  to  the  front,  then  dip  down  under  and 
along  bottom,  and  so  to  chimney.  This  is  called  a 
split  draught,  (ialloway's  oonieil  tubes  inserted  in 
fumace-tube  would  also  assist  in  the  quicker 
generation  of  steam.— Lanon  OatSlA  YlMCTT. 

[40457.]— Wanting  Steam.- There  may  bo 
something  wrong  with  tho  bridge  :  it  might  be  too 
low  or  too  high.  I  had  great  trouble  with  my 
boiler  once.  I  could  not  obtain  steam  sufficient  for 
my  purpose  until  I  altered  the  bridge.  I  also  sent 
my  feed  water  in  at  the  bottom  of  the  front  plate 
of  the  boiler,  and  coiling  it  round  the  inside  of  tho 
boiler  several  time*,  so  that  my  water  was  delivered 
into  the  boiler  boiling.  I  also  worked  the  damper 
at  the  samo  time  I  worked  my  tire.  I  then  found 
I  had  more  steam  than  I  wanted,  and  I  saved  fuel. 
"Wanting  Steam"  might  try  these  suggestions 
before  going  to  any  greater  gxpeuse.  I  beg  to 
apologise  to  "  Labor  Omnia  Vincit,'" 
was  addressed  to  him  ;  but  sometimes  1 
tionx  are  better  thou  one. — J.  PorLSOJf. 

[49460.]- Chemical  Atoms  -lias  "Experi- 
menter" been  asleep  the  last  dozen  years  (  He 
appears  to  havo  just  woke  up  and  begun  to  iiiquire 
about  a  subject  which^is  now  almost  forgotten.  If 


r49446.]-Feed-Water.-"J.  H."  may  with  h^not  (URes4  the  H,0  notation  he  mist  be  fear- 

great  advantage  tlx  a  tank  around  ho,  enguic  '               f                ^      ^  Urn*  every 

Funnel  for  the  purpose  of  heating  his  feed- water.  chemjrjll  lKKlk  vahUlc,l  for  s  or  lo  vears  employs 

But  first  ho  must  ascertain  whether  the  funnel  is  ^            I          umVtWjv  BCCcptod  that  uu 

sound  and  watertight;  if  not,  do  not  try _to  make  £  £     J        Uiuiuf.  ltt  ri^;„  fully.  Ofeou- 

11  *>'  ^1*°™!°'  12Z           ?  ^'".rj  it  ,.  baaed  on  gU-us  volume  relation  and  the 
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— PATTEHXMXKEB, 

[494:18.]— L.  and  S.  W.  R.  Engines.- The  394 
class  weigh  about  46  tons,  the  412  class  54}  tons. 
Nos.  38  Vizier,  93  Cyclops,  and  106  Panther,  are 
6. coupled  goods  engmea,  latter  being  one  of  the 
oldest  of  that  kind,  sumo  as  49  Bison  and  51  Ele- 
phant. Nos.  82  Sultana,  167  AtaUnta,  and  174 
Naiad,  are  6ft.  6in.  passenger  engines.  The  first 
named  has  outside  valve-gear,  some  as  77,  Wildfire 
and  134  Ironsides.  No.  159  C'astleman  is  a  7ft.  |su. 
senger  engine.  Nos.  55  Medusa,  and  129  Albion 
are  old  4 -coupled  "  light  goods  "  engine*,  wheels 
oft.,  cylinder*  outside.  Medusa's  17  x  22,  Albion's 
16  X  24.  Will  give  numbers  of  35o  and  394  classes, 
if  no  one  else  does,  when  I  am  able  to  refer  to  my 
bock  numbers. — VV.  B.  P.' 

[49440.]— Cod-Liver.— Like  "  Helicote,"  the 
ouiness  and  smell  of  this  medicine  was  to  me  most 
nauseous  until  I  discovered  that  a  small  lump  of 
rock-salt,  taken  into  the  mouth  and  sucked  after 
drinking  the  oil,  prevented  its  nauseating  effects 
I,  too,  found  that  a  small  portion  of  a  red-herring 
was  even  better  to  conceal  the  taste.  If  "  Helicote 
rcmclv^io  may  give  up  the  oil 


away  the  most  satisfactory,  and  give  tho  least 
trouble,  for  it  is,  to  say  the  least  of  it,  rather 
annoying  to  occasionally  have  your  fire  slaked  out 
and  bars  twisted.  I  should  advise  him  to  havo  the 
tank  made  of  strong  galvanised  iron.  It  should 
be  round,  with  the  bottom  tapering  down  to  the 
size  of  tho  engine  funnel,  and  should  have  a  strong 
wrought  iron  flange  riveted  to  it  to  bolt  down  to 
flange  on  funnel,  the  joint  t>eing  made  with  tho 
usual  cement  of  leads,  Ax.  If  the  engine  is  in  a 
town  or  near  convenient  waterworks,  of  course  he 
will  supply  tho  tank  from  the  main  with  ball-tap, 
tc.  ;  but,  on  the  other  hand,  should  it  bo  in  the 
country  with  no  such  convenience,  he  must,  in 
order  to  get  water  to  and  from  the  tank  without 
employing  any  other  pump  than  the  ono  in  the 
engine,  resort  to  the  following  ways  and  means: — 
Ho  must  place  a  stop-cock  on  the  return-pipe  of 
his  feed-pump  below  the  one  already  there,  and 
between  these  two  cocks,  by  means  of  a  T,  he 
must  fix  some  piping  of  the  samo  sue  as  return, 
and  connect  it  with  the  top  of  tank  to  supply  the 
same  with  water.  Then  he  must  bring  another 
pipe  connected  with  the  bottom  of  tank  to  the  feed- 
pump and  let  it  be  joined  by  a  T  to  the  suction- 
pipe  of  a  pump  close  under  the  first  valve-box  ;  the 
old  suction-pipe  must  have  a  valve  placed  below 
the  J.  This  new  pipe  also  must  have  a  stop-cock 
between  tank  and  T.  Now,  we  will  suppose  the 
tank  is  full  of  hot  water,  said  he  wishes  to  pump 
into  boiler:  all  that  is  required  is  to  close  the 
original  cock  on  return -pipe  and  open  the  one  in 
pipe  from  bottom  of  tank,  when  the  pump  prefer- 
ring the  water  running  down  hill,  to  lifting  it 
through  the  old  suction-pi  po,  tho  boiler  will  be 
supplied  with  water  from  tlie  tank.  When  sufficient 
has  been  injected,  close  the  cock  on  pipe  from 
bottom  of  tank,  also  the  ono  on  bottom  of  return' 
pipe,  and  open  tho  original  one  on  ditto,  and  the 
pump  will  lift  freshwater  from  well  or  what  not, 
and  force  it  up  to  top  of  tank.  Of  course,  I  am 
presuming  that  the  pump  is  in  good  order,  and  is 
capable  of  pumping  when  full  on,  far  more  than  is 
required  by  the  boiler,  ss  all  fowl-pumps  should. 
By  the  above  plan  feed- water  may  be  pumped  at  a 
much  greater  neat  than  when  the  pump  has  it  to 
draw  by  suction.  "  J.  H."  will  gain  no  advantage 
in  having  the  tank  too  large.  Any  further  hints 
it  iu-wt.ui.-f  I  give  l-:ii  1  -li-.il  It 
— W.  Iossj-xotoa-. 

[49446.]— Feed- Water.— Place  a  coil  of  pipe 
inside  your  boiler.  Let  the  pipe  be  rather  larger 
insido  tho  boiler  than  out.  x  ou  will  thus  save  fuel 
and  get  more  steam,  and  do  away  with  the  expense 
of  a  cistern. — J.  Pocxeo 

[49453.]— Carbon  in  place  of  Copper.— Car- 
bon gives  a  good  deal  the  higher  force ;  in  fact  no  one 


glad  to  do 


ga*«' 

lation  to  energy  as  heat. 


These,  and  the.  usefulness 


of  molecular  types  over-ride  tho  greater  simplicity 
of  the  equivalent  notation.  He  should  look  up  tho 
works  of  Hoffman  and  Wurtz  and  make  up  his 


—Chemical  Atom*.— Has  it  not  oc- 
curred to  "  Experimenter"  that  there  are  probably 
good  and  sufficient  reasons  for  the  adoption,  by  tho 
great  majority  of  chemists,  of  the  notation  towhirh 
he  refers  i  He  may  study  with  advantage  Hof- 
mann's  "Modem  Chemistry."  or  "The  New 
Cliemistry,"  byCookc,  one  of  King  and  Co.'s  Inter- 
national Scientific  Series ;  and  it  is  to  be  hoped  he 
will  afterwardsavoid  applying  such  terms  a*  " gross 
monstrosities,"  "  abominations,"  ic,  to  chemical 
formulae,  because  he  cannot  understand  them,  a* 
such  exhibitions  of  bad  taste  are  uot  likely  to  bo 
considered  nattering  to  their  author.— Coiou. 

[49460.]— Chemical  Atoms.— I  think  "Ex- 
perimenter "  will  have  to  hunt  over  a  great  many 
-    he  will  find  the. 


I 


more  Ismks  on  chemistry  _ 
atomic  weight  of  O  fixed  at  8  instead  of  16, 
before  he  will  find  the  two  theories  placed  side  by 
tide,  for  the  O  16  thoory  has  been  accepted 
chemists  as  being  much  sampler  than  any  t  " 
indeed,  any  other  theory  has  been  propouni 
being  the  lightest  element,  has  been  universally 
adopted  as  the  unit  of  atomic  weights,  and  ss  a 
given  bulk  of  O  is  16  times  ss  heavy  as  the  same 
bulk  of  H,  the  atomic  weight  of  6  can  only  bo 
fixed  at  16.  HO  is  doubtless  n  simpler  formula 
than  H/>,  and  one  more  easily  remembered  by  dull 
student*,  but  as  HO  (or  rather  H.O.)  is  hydroxy!, 
and  H.O  is  water,  it  is,  of  course,  entirely  wrong 
to  substitute  the  one  formula  for  the  other.  "  Ex- 
perimenter's "  idea  of  leaving  out  the  figures  from 
formula)  in  order  to  simplify  them  is  doubtless  in- 
genious, but  it  is  one  that  I  should  advise  him  not 
to  adopt  at  the  May  Examinations,  as  the  ex- 
aminers might  object  to  the  substitution  of 
hydroxyl  for  water,  and  soon.  "  E."  can  know 
very  little  about  graphic  formulae  and  atomicity  if 
he  seriously  thinks  N,0,  "an  incongruous  for- 
mula "  and  a  "  monstrosity."  If  he  did,  he  would 
know  that  no  Q  formula  for  NO  can  exist,  N  being 
a  perisasxL  and  O  an  ortiad  ;  whereas,  by  writing 
tho  formula  N.O,  the  O  formula  moy  bo  rendered, 
N  -  O  -  O  -  N,  all  tho  bonds  of  each  element 
being  thus  satisfied.  I  wish  "Experimenter'' 
every  success  at  the  coming  exam.,  but  am  afraid, 
unless  he  considerably  alters  his  views  before  May, 
that  the  examiners  will  not  consider  him  suitalae 
for  a  science  teacher. — E.  ii.  T.,  Plymouth. 

[49460.]  —  Chemical  Atom*.  -That  water 
should  be  H.O,  instead  of  HO  (as 
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it),  ii  very  plain :  firstly,  a»  a  rule,  a  moleeul 
equals  two  rolumos.  thus,  II,.  O,,  CI,.  ax.  =  tw 
volumes,  the  exceptions  to  tin  rulo  ore  morcurv 


....  morcury, 
so  in  equal 


molecule 

fO 

exceptions 
wwiuc,  sulphur  and  phosphorus, 
volume*  of  diatomic  clement*  such  as  H  and*  O, 
there  are  equal  uumlx-r  of  molecules,  and  it  can  be 
shown  by  the  eudiometer  that  two  volumes  of  H 
combine  with  ono  of  O  to  form  water;  therefore  the 
formula  would  bo  If,  4-  O,  =  H«0  -e  11,0,  occupy- 
ing four  volumes.  I  think  that  "  Experimenter  " 
did  not  write  advisedly  when  he  speaks  of  "such 
abominations  as  N,0,, "  Ac,  for  chemistry,  as  other 
sciences,  is  a  progros&ive  science  and  liable  to  alter- 
ations rrrn  in  the  "welt  known  field  of  inorganic 
chemistry."  Indeed  there  is  a  French  school  which 
renounced  the  atomic  ^theory  entirely  and  based 
tlwur  chrmical  calculations  on  heat.  Concerning 
the  "  O  16  theory,"  the  atomic  weights  are  found 
as  follows :  it  was  ascertained,  by  analysis,  that 
oxygen  combined  with  various  elements  in  more 
than  one  degree  as  H.O,  CO,.  Fe.0,,  NVO»  Ac, 
and  the  degree  which  corresponded  to  Dulong  s  Law 
of  specific  neat  should  be  udopted  as  the  atomic 
weight :  Uius  the  specific  heats  of  the  elements  are 
invenly  proportional  to  their  atomic  weights ;  or,  in 
other  words,  if  the  specific  heats  are  multiplied  by 
their  atomic  weights  the  products  will  bo  all  equal, 
or  only  differing  slightly  owing  to  inaccuracy  of 
working:  so  if  we  take'O  as  8,  then  8  x  0-2175, 
(the  specific  heat  of  O)  a  I  7400,  also  take  1C, 
(really  16-963)  =  16  x  0  21 75  ■  3  480,  taking  the 
sjKtcihc  weights,  {i.e.  the  product  of  the  atomic 
weight  and  specific  heat)  of  the  other  gases,  we  find, 
hydrogen  3  409,  aud  iiitrogeu  3-413,  and  as  the 
figure  3  480  practically  corresponds  to  the  other 
specific  weight*  of  the  other  gases,  16  is  taken  in 

V reference  to  8,  as  the  atomic  weight  of  oxygen, 
hare  ore  other  laws  by  which  the  atomic  weights 
are  corrected,  bnt,this  Is  the  chief  law.  Concerning 
N.O,  see  "  History  of  Chemistry,"  by  Thompson, 
Vol.  XI.  p.  289;  N,Of  forming  two  volumes  of  gas, 
and  tivt  four  volume*,  just  as  Fc,Cl,  represents  a 
molecule,  or  two  volumes,  whereas  Fed,  could  not 
exist  in  a  free  state.  A  good  book  on  this  subject 
would  be  «  The  Atomic  Theory,"  by  WurU,  of  tho 
International  Scientific  Series,  publndied  by  Kegun 
Paul. — WlXTEB  II.  Isce. 

[49467.]---Indicator  Diagram.—  This  is  evi- 
dently from  an  old  engine.  If  the  valve  is  as  well 
set  at  the  other  end  of  cvl.,  then  there  is  little  to 
find  fault  with.  The  diagram  shows  the  engino  to 
be  in  good  condition.— Li.no a  Ounu.  VwctT. 

143489.1 —Worm  -eaten  Floor.—  Wash  find 
with  a  solution  of  carbolic  acid,  then  work  in  a  thin 
paste  of  plaster  of  Paris.— SiOxU. 

J 49409.]— Worm-eaten  Floor. —  For  worm- 
on  furniture  I  have  found  methylated  spirit  kill 
the  insects.  Stop  up  the  holes  with  whiting  and 
oil,  or  plaster  made  thin. — J.  D. 

[19469.]  Worm-eaten  Floor. — Clean  all  holes 
out  with  a  brush;  then  fill  them  up  with  patent 
knotting  ;  then  you  may  paint,  varnish,  or  jxihsh 
as  you  prefer  ;  but  be  sure  that  the  floor  is  clean, 
awl  you  get  all  tho  dust  out  of  tho  holes. — J. 
Poriios. 

[49471.]— Singapore.— Singapore  has  a  popula- 
tion of  01,762,  which  is  chiefly  made  up  of  Chinese, 
Malays,  aud  Khugj.    Its  climate  is  healthy,  the 


v,  undulating,  and  very  thickly  wooded 
The  soil  is  more  particularly  adapted  for  the  growth 
of  cocoa-nuts,  sugar-cane,  tapioca,  and  fruits.  Its 
area  is  224  square  miles ;  its  length  26  mile* ;  and 
its  breadth  14  miles.  But  you  had  better  consult 
some  work,  giving  full  and  reliable  information.— 
W.  Iltxuv  Richmond. 

[49471.]— Singapore.— I  should  advise  "  Leo- 
Tnrsto  "  to  think  of  somewhere  else,  as  the  climate 
is  bod  for  Europeans;  lite  short :  will  be  glad  to 
return.— Ose  IIavuko  Been  ok  the  Coxst. 

[49473.]— Patent  Leathor  — J.  S.  Saddler  oaks 
for  a  very  valuable  trade  secret.  If  he  will  ad- 
vertise his  address  I  will  willingly  help  him. — J. 
Potruos. 

[49476.]—  Forns.-  I  should  think  that  your 
correspondent  refers  to  a  Svlaginella,  not  a  fern. 
This  is  a  native  of  I'alcstine  and  is  known  as  the 
"  Resurrection  Plant,"  or  Sclagiuclla  lcpidnphylla. 
The  importer  says,  ™  This  plant  as  received  is  per- 
fectly dried  up  as  though  dead,  but  upon  being 
placed  in  a  vessel  of  water  begins  to  unfold,  and  in 
.1  short  time  reveal*  its  green  colour  and  beautiful 
fem-like  form.  It  will  last  for  yean  if  not  allowed 
to  remain  more  than  a  day  or  two  at  a  timo  in 
water.  When  taken  out  it  will  dry  up  again  and 
after  a  short  interval  may  be  again  expanded  by 
being  replaced  in  tho  water.  If  your  correspondent 
likes  to  advertise  his  address,  I  will  Bend  him  the 
name  of  the  firm  who  supply  it.— Db.  W.  H. 
Beowkk,  Aldbrough,  Hull. 

r49479.]-Chamber-Or««n.-If  "O.  T.  B." 
will  advertise  his  address,  I  will  put  him  in  the  way 
of  obtaining  some  valuable  instructions  in  tuning 
hi* organ.    It  would  take  columns  of  the  "  K.M. 
to  describe  the  art  of  tuning  properly. — O.  Fbyeb. 


small  article  sold  that  is  placed  in  the  copper  or  the 
boiler  that  does  all  that ' '  Soap  Bubble's  informant 
spoke  of.  If  you  advertise  your  address  I  will  in- 
form you  where.— J.  Forososf. 

[49489.]—  Lend  Pencils.— These  are  rounded  by 
being  placed  in  a  stop  block  and  planed  with  a 
hollow  or  half  round  plane -iron  turning  them  end 
for  end  at  each  stroke  of  the  plane.— J.  Poutsos. 

[49489.]  — Lead  -Pencils. — I  have  had  no  actual 

experience  in  making  lead-pencils,  although  I  have 
manufactured  large  quantities  of  {in.  round  rods  in 
an  ordinary  moulding  machine.  The  essential 
requisites  of  a  machine  to  do  this  kind  of  work  are : 
two  horizontal  spindles,  ono  above  and  one  below 
the  bed,  driven  at  about  3,500,  a  set  of  four-geared 
food-rollers  with  stepped  cone,  giving  from  20  to 
30ft.  per  minute,  and  tho  usual  holding-down 
levers  and  springs.  The  cutters  may  be  made  in 
more  than  one  way ;  but  perhaps  the  following, 
although  expensive  in  first  cost,  would  be  most 
satisfactory  in  the  long-run.  They  are  made  by 
turning  a  number,  say  15,  of  semicircular  grooves  in  a 
cylinder  of  steel,  corresponding  with  tho  size  of  the 
pencil.  This  cylinder  is  then  cut  through  the 
centre  longitudinally,  and  one  edge  of  each  half 
bc-vctlcd  to  form  the  cutting-edge.  After  being 
hardened  and  tempered,  they  are  set  upon  the 
spindle  eccentrically,  so  as  to  give  clearance  to  the 
cutting-edgo.  The  great  advantage  of  this  form 
of  cutter  is  tho  case  and  certainty  with  which  it  can 
be  ground  and  set,  also  retaining  i  ts  shape  until 
worn  out,  a  very  remote  contingency.  If  you  found 
it  economical  to  una  stuff  which  would  make  IS 
wide,  and  fed  at  the  rate  of  25ft.  per  minute,  this 
machine  would  round  about  30,000  pencils  per  hour. 
-W.  J. 

[49490.]— Speed  of  Shaft.— To  attain  this  ob- 
ject, you  must  multiply  the  size  of  "  pulley  "  on 
main  shaft  by  the  number  of  revolutions  of  same, 
divide  this  by  the  speed  required,  and  tho  pro- 
duct will  be  the  diameter  of  pulley  required  ;  the 
distance  of  shafting  ono  from  the  other  does  not 
affect  this  in  any  degree,  as  the  power  is  merely 
transmitted  by  the  belt.  Therefore,  if  he  puts  a 
24in.  pulley  on  his  main  shaft,  running  at  90, 
he  will  require  a  6,in.  pulley  on  counter-shaft, 
which  will  give  him  350  revolutions.  Ho  will  now 
see  that  half  tho  speed  is  attained,  and  to  double 
this  be  will  require  pulleys  acting  2  to  1,  that  is  to 
■ay,  a  16in.  pulley  on  counter-shaft,  driving  an 
Sin.  pulley  on  machine,  will  givo  him  700  revolu- 
tions. For  a  work  on  this  question,  and  all  others 
in  connection  with  machinery  calculations,  I  would 
refer  him  to  "Templotou's  Guido."— PaTTKJW- 


[49490.]  -  Speed  of  Shafting  —  •*  Survey  " 
les  not  give  us  any  information  as  to  the  sizes  of 
the  pulley-)  in  hi*  rfuritorshafl  ,  s»  I  r.iur.ot  say  iu 
which  way  they  will  alter  the  case.  I  should 
strongly  advise  him  to  employ  a  countershaft,  for 
it  would  require  over  a  9ft.  wheel  in  Ids  main  shaft 
to  obtain  tho  requisite  number  of  revolutions  of 
machine,  driving  direct.  Tho  distance  of  one  shaft 
from  another  docs  not  affect  the  speed  in  any  way. 
The  rules  for  calculating  I  always  use  are  :— Given 
tho  diameters  of  drivers  and  driven,  and  revolutions 
of  driver,  to  find  revolutions  of  driven.  Multiply 
diameter  of  driver,  in  inches,  by  number  of  revo- 
lutions, and  divide  by  diameter  of  driven.  The 
quotient  will  be  the  revolutions  of  driven. — W. 
LrasisoTox. 

[49494.]— Chemical.  —  "  Meddler"  will,  I 
think,  find  that  tho  best  way  out  of  his  difficulty 
will  be  to  decompose  the  whole  mixture  and  then 
to  distil  off  the  iodine ;  to  do  this  he  should  add 
sufficient  sulphuric  acid  to  the  mixture,  to  liberate 
the  carbonic  auhydrido  contained  in  the  sodic  car- 
bonate ;  then  by  adding  black  oxide  of  manganese, 
and  more  strong  sulphuric  acid,  tho  iodine  in  the 
sodic  iodide  will  ho  set  free  and  may  be  distilled  off, 
to^ther^with  thejox^that^"^eddlor  "  added. 

2NaI     +      NaCO,       +  MnO. 
(sodio  iodide)  (sodic  carbonate)  (manganese,  oxide) 

+    3  H.SO, 
(sulphuric  acid) 
ss     MnSO,      +      2Na^SO,      +    21  + 
(manganic  sulphate)    (sodic  sulphate)  (iodine) 
CO,  4   3  OH, 

(carbonic  anhydride)  (water) 

The  above  operation  is,  however,  rather  complex 
for  anyone  but  a  skilled  chemical  manipulator  to 
perform,  so  if  "Meddler"  has  done  nothing  of 
tho  kind  before,  I  should  advise  him  to  take  the 
mixture  (if  the  quantity  warrants  it)  to  a  manu- 
facturing chemist,  who  would,  no  doubt,  for  a 
percentage  on  the  iodine  obtained,  recover  the 
iodine  from  the  mixture. — E.  G.  T.,  Plymouth. 

[49492.]— Mining-  Querlos.-(t)  The  quantity 
of  air  would  bo  reduced  in  the  same  proportion  in 
each  split ;  therefore  the  quantities  would  be  5.000 
and  3,000.  (2)  Tho  expansion  of  gases  =  ,J,  for 
every  dogrce  Fahr.  In  the  example  given  the 
increase  of  volume  =  40,000  a  ,«",  =  3,258  cub.  ft., 
a  total  of  43,258  cub.  ft.   Now,  tho  area  of 


a  14ft.  shaft  ■  196  circular  feet ;  and  to  maintain 
the  same  velocity  in  the  upcast  as  in  the  downcast, 
wo  havo  tho  proportion  40,000  :  196  : :  43,258  :  212 
c  ircular  feet ;  aud  the  square  root  of  this  =  14'f 
dia.  This  answer  does  not  allow  for  any  g 
which  might  bo  generated  in  the  mine ;  nor  for  any 
obstruction  there  might  bo  in  the  two  shafts. 
(3)  The  direction  of  full  dip  is  from  A  to  C,  and 
tho  amount  s$f  =  1  in  10.  The  strike  or  level-hue 
is  at  right-augles  to  the  full  dip,  or  from  B  to  a 
point  midway  between  A  and  C— J.  II.  W. 

[49496.1  —  Tramway.  —  I  do  not  see  how 
' '  Hampshire  "  can  overcome  his  difficulty  other 
tlian  by  erecting  a  bridge  over  pnrish-road,  or  by 
tunnelling  under  same.  To  do  either  of  these  bo 
would  hare  to  submit  his  plans  to  the  local  board 
of  that  parish.  If  they  should  pass  the  board  all 
right,  he  can  use  what  means  he  ukes  to  couvey  his 
trams,  without  consulting  them  further.  I  should 
suggest  an  endless  rope,  so  as  to  make  the  full 
trams  pull  the  empty  ones  up.  If  he  could  take  a 
trip  into  some  of  too  North  Staffordshire  colliery 
districts,  he  could  witness  tho  action  of  this  pro- 
cess in  a  variety  of  forms — I'aTTKajnciXXE. 

[49496.]— Tramway.— Capt.  Poirholme,  R.N., 
writes  to  inform  "  Hampshire,"  that  be  carried  out 
some  experiments  at  Bristol  at  the  locomotive 
factory  of  Messrs.  Fox,  Walker,  and  Co.,  on  a  gra- 
dient of  1 — 10,  and  found  that  a  heavy  locomotive 
was  completely  under  control  and  could  be  stopped 
at  pleasure,  on  that  exceptionally  severe  gradient, 
with  the  Heberlcin  brake.  Ho  will  be  glad  to 
afford  "  Hampshire  "  any  additional  information  if 
desired  ;  and  is  quite  prepared  to  fit  up  any  trams 
with  these  brakes  if  written  to  at  9,  Graccchurch- 
street,  London,  E.C. 

[49498.]— SkxlvanofTs  Dry  Cell.— The  size  of 
the  plates  has  nothing  to  do  with  tho  E.M.F.  Tho 
ports  would  require  renewing  every  few  minutes  if 
it  was  possible  to  get  an  electric  lightin  g  current  out 
of  the  battery,  which  is  a  self-evident  impossibility. 
It  is  only  of  use  for  the  infinitesimal  currents  used 
for  medical  purposes. — Siajca. 

[49509.]  —  Grinding  Tough  Seeds.  —  An 

American  Steel  hand-mill  will  reduce  anything  to  a 
very  fine  powder.  They  are  to  be  had  'at  a  very 
small  cost.  Tou  had  better  advertise  address.  1 
will  communicate  with  you.— J.  Poitlsoh. 

[49513.]—  Transfer  Inks. — Try  mixing  dry 
colours  in  turpentine  aud  lay  on  with  camel  s-hair 
poncd.  If  it  does  not  answer  the  experiment,  it 
will  not  be  very  costly.  That  is  the  way  I  have 
seen  them  prepare  tho  carpet  aud  other  patterns  in 
Yorkshire.— J.  PouiBOsr. 

[49514.]—  Comets,  4c.  :1)  Hslley's  Comet 
lias  a  period  of  ~6"7S  years,  and  its  next  perihelion 
passage  will  take  place  about  August,  1912; 
Meeham's  13  00  years,  perihelion'  passage  June, 
1885  ;  D* Arrest's  comet  has  a  period  of  6-441  j 
and  tho  querist  will  find  details  of  its  next  : 
on  page  619  of  the  number  in  which  his  query 
appears ;  Fare's  comet,  having  a  period  of  7  44 
years,  will  probuldy  return  to  perihelion  at  tho 
commencement  of  1888  ;  Winnocks's  comet  has  a 
period  of  5-54  yean,  and  may  bo  expected  about 
the  end  of  1885,  or  the  beginning  of  1886 ;  Do 
Vice's  comet  takes  6-469  years  to  perform  a  revolu- 
tion, and  is  due  about  the  present  time.  Judging, 
however,  from  past  experiences,  it  is  more  than 
probable  that  it  will  not  tie  observed.  Biela's  comet 
for  cornets)  bad  a  period  of  0  617  years,  but,  as 
Chambers  says  41  oven  the  continued  esxtttnet  of 
the  comet  seems  now  open  to  uncertainty,  startling 
as  such  asuggestion  may  appear."  Brorson's  comet 
travels  round  the  sun  in  A'581  years,  and  may  bo 
expected  in  the  spring  of  1885.  With  regard  to  the 
but-mentioned  comet  (Encke's)  its  period  is  pretty 
accurately  determined  to  Ins  3-296  years,  and  as  the 
last  perihelion  passage  took  place  in  October,  1881, 
wo  may  expect  another  about  tho  middle  of  Feb- 
ruary, 18SO.  (2)  Taking  the  radius  of  the  earth's 
orbit  as  unity,  we  have  the  following  perihelion 
distance*.  Mechain's,  1  0274  (1858);  D' Arrest's, 
1  •  1 696  (1857) ;  Winnocko's,  0-7689  ( 1 858) .  (3)  r  Vir- 
ginis  seems  to  be  variable,  but  the  period  hi 
yet  been  determined, 
oc  several  years  at  th 

period  of  variability  of  79-1  days,  tl  Lyrio  of  12d. 
2lh.  47m.  The  fluctuations  of  this  last  named 
star  are,  however,  rather  remarkable.  Starting 
from  a  maximum  magnitude  of  3' 4  it  diminishes  to 
4'3  ;  then  follows  a  second  maximum  of  3*4,  and 
then  a  second  minimum,  this  time  of  4-5  magni- 
tude. After  this,  the  star  regains  its  maximum, 
and  the  period  is  complete.  This  doublo  minimum 
caused  the  first  observers  to  assign  a  jwriod  equal  to 
half  the  real  one.  (4)  The  outer  satellite  is  named 
Deimos,  tho  inner  Pliobos. — A  Yur.v ;  Astboxomeb. 

[49516.1 — Galvanometer  Colls. — To  "Sioux." 
The  width  of  tho  galvanometer  eoiU  depends  on 
the  purpose  Intended.  If  largo  deflections  ore  to  bo 
used,  the  wires  should  extend  beyond  the  width  of 
the  needle's  position,  otherwise  the  value  of  the 
larger  deflections  will  be  very  largely  reduced 
below  even  tliat  of  the  tangential  wale.    If  used  as 


as  not 

According  to  Strove  it  must 
least,    a  Cassiopeia!  has  a 
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<  «]h-<  ially  of  the  inner  layers,  should  be  kept  near 
the  middle  line.  1  do  not  think  there  is  any  definite 
rule  an  to  nine  of  coil*,  except  that  the  best  dimen- 
sion* are  those  of  a  reasonable  ellipse  ;  that  is.  such 
as  will  take  up  the  principal  lines  of  magnetic  force. 
The  sUo  of  wire  used  iu  such  space  depends  on  the 
object ;  fine  wire  gives  length  of  spark,  thicker  wire 
give*  a  shorter  but  thicker  spark.  The  only  way  to 
find  out  what  battery  power  a  coil  will  stand  l*  to 
add  to  it  cautiously :  it  depends  entirely  on  the  con- 
struction of  the  coil,  its  insulation,  size  of  wire,  and 
capacity  of  condenser.  The  best  way  is  to  keep 
wtll  within  the  limits  of  reason,  because  damage 
s  is  difficult  to  remedy. —  Sioxa. 


[4aft*3.] -Making  Air-Balla. 

the  rubber  as  you  i  Mr  Kdirnr; 


ana  rises  Xli  per  vara,  auu  m 
i>  a  dip  unit  lirfve,  dips  ;iin  pel 
Scwt ,  and  esrrii s  llewt  of  ran 
Incline  made  geared  up  with  dr 
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TSt  auweers  and  htlrt  »/  cirrt't  whi'A  rrmam  «*<rn- 
rvrrrti  /or  jfiv  *****  art  MSSTSSS  n  liis  list,  «»d  \f  tlM 
■fiuajwaerrvd  nee  rtptattd  /oar  b-rrkt  afltrwanil.  W>  truH 
ewe  rtndert  triU  tow*  rarr  tht  tut  osd  scarf  vhat  mformAhum 
thry  com  for  Out  tm/U  o/  UuirJuUim  tantnbmtor4. 

1  has  replied  to  «'*»»,  «7H ; 
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[49ilR;-Egga  and  Chlckene.-There  is  strong 
diTision  of  opinion  arnunj?«  us  as  to  the  above.  The 
qusatlon  bring.  Is  the  yelk  transformed  into  the  thicken 
which  eat*  the  white,  or  is  the  white  really  the  chicken, 
which  consumes  the  yelk  I  The  question,  as  a  sticnlilte 
one,  may  interest  other  readers  besides — Cuias. 

I4»l».l  Faulty  Battery.-Huving  constructed  a 
lattery  ;un  the  prim  iplc  described  in  reply  to  query 
4t*v;.p.  485,  Vol  XXXVI.)  with  nine  cells  containing 
about  a  noggin  each  of  sulphuric  add  and  water  1  in  111 ; 
rinc  and  copper,  length  tin.,  breadth  Jin.,  the  former 
being  amalgamated ;  by  placing  the  brass  handles 
together  sparks  can  be  pridnced,  and  the  arid  appears  to 
boU  round  the  cupper  ,  but  by  taking  a  handle  in  each 
hand  all  action  ceases,  and  the  lattery  won*,  giveashock. 
I'erli* ps  •'  W.  8.  W."  or  Mr.  Iscnautrr  mill  kindly  state 
where  deiLdeucy  Is,  and  obUge-  Bursal' roar. 

[493S0.]-  Stain  for  Stone.— I  have  a  quantity  o 
Cornish  serpentine  stone,  but  it  isn't  nicely  coloured,  ant 
1  should  like  to  be  informed  if  it  can  be  coloured  nrtilL 
dally,  say  bright  red,  and  perhaps  a  little  darkish  green. 
If  so.  I  should  be  very  thankful  for  full  instructions  for 
doing  it.  What  ingredient*  to  use,  what  liquid  to  mix  it 
with,  and  bow  to  prepare  and  apply  it !  Hhuuld  it  lie 
applied  hot  or  cold,  and  should  the  stone  be  hot  or  cold, 
and  must  it  be  applied  before  or  after  polishing,  awl  will 
the  stained  parts  pollih  the  same  as  the  rest :  I  want  a 
stain  by  means  of  which  I  may  imitate  the  natural  reins 
of  good  quality  serpentine  It  must  l«  a  stain  that  will 
not  lade.  Also,  what  is  the  best  way  to  heighten  the 
puludi  after  ilriiahing  with  .  rucus.  so  as  to  One  glossy  sur- 
face !-Ma*o». 

; 48611.]— How  to  Black  Hammers .-  How  can  I 
give  haiid-liainrDervt  sod  tools  a  clean  sud  permanent 
black  ;  The  no-called  "  self-black  "  preferred.  VarnlJi 
is  objectionable  ss  giving  the  articles  a  dirty  or  sticky 
appearance.  Particulars  of  expeditious  and  good  methods 
will  be  gratefully  received.  -  II.  0. 

[iWlH.l-CoUotypePrinting.-CnnMr  Purophrcy 
or  any  uf  our  friends  inform  me  of  the  cause  of  my 
failure  in  above  1  I  coated  the  plate*  with  a  first  coating 
of  albumen  and  gelatine,  and  a  second  of  gelatine,  on 
which  I  obtained  the  transfer  or  print  :  but  on  proceed- 
ing to  ink  the  plate,  using  an  ordinary  lithtsrrapliic  roller 
and  ink,  the  gelatine  came  off  the  plate  in  folds,  adhering 
to  the  roller.  Would  the  fact  qf  bit  having  heated  the 
plates  after  the  coating  bad  set,  in  order  to  level  the  coat, 
cause  it,  or  is  the  ink  wrung  :— Noseu  ssvi.. 

bole  about  Sin.  dism.  through  a  foot  or  so  of  solid  lead  1 

-X.  Y.  Z. 

[4fi(fcf4.]    Hypeomoter.— Would  Mr.  Lancaster,  or  | 

other  ..ihtrihu  tor  favour  me  with  parti*  ulara, dimensions, 
fes,,  of  this  Instrument,  used  for  taking  altitude*  uf  hills 
church-steeples.  Aie.,  without  a  kuowli-dge  of  trigouo- 
I  should  like  to  construct  one  if  the  details  are 
.  B.  rooua. 


g  Air-Balla. — I  have  tried  melting 
it.  Editnr;  advised,  but  only  made  a 
_.ky  muddle"  Will  you  kindly  let  me  *»k  II  anyone 
will  advise  w  how  to  make  the  above,  giving  the  "  mode 
of  operation  "  I  1  want  them  to  give  sway  at  a  school 
treat  Tom. 

[4fl5Si.,;  Mining. —  A  narrow  board  drive  >«iyd, 
and  rises''.' . "tin  per  yard,  and  gets  a  54ft  dip  fault  There 
per  yard,  empty  tub  w-lglis 
coal,  fun  there  be  a  double 
p  with  drums  to  suit  the  long  snd 
short  incune."the  long  incline  to  run  with  li  tubs.  How 
many  full  tubs  will  they  be  able  to  pull  up  the  short  In- 
cline, or  what  would  be  the  cheapest  way  to  get  the  coal 
up  the  dnft  '.- Fiavr  CsI.lss. 

(495W.;-Settln»;  Lathe  Headi  svnd  Slide- 
Rcsta.— Will  soy  render  inform  we  how  to  set  lathe 
|vmdsau.lsli.le-r.;t  Hue  withbnU  Tlie  M^a  w^iid 

always  Upering'^Whst  ta  thU  cause  o(  sum  t-Ti  «>ss. 

T4£«5«i  1-Deal  Door*.— I  want  to  make  some  deal 
doors  must  be  dealt  to  lav  on  a  clay  aid.  I  would  be 
obliged  if  anyone  vrdl  kindly  let  me  know  which  is  the 
best  kind  for  that  work,  if  any  difference.— Coasts. 

t«5W.'~  Raining-  Water. -The  only  drinking 
water  obtainable  for  my  household  purposes  1*  from  a 
spring  issuins  fnrm  th«  side  of  a  hill  a«l  yards  di.tont, 
and  fully  mitt,  below  house  level.  There  is  no  sufficient 
stream  near  to  drive  or  work  a  lam.  Now  would  it  be 
convenient  to  lix  n  pump  at  the  spring  to  force  the  wahr 
.  as  it  would  always  necraslUte 

it  1  1*  there  any  practical  way  of  .lolling 
tram  the  house,  beyond  that  of  fetching  in 
pails,  as  now  done  :  It  has  occurred  to  me  that  it  might 
to  done  by  means  of  an  ail -pressure  pump  forcing  air  of, 
,y,  40lb  pressure  down  a  small  pipe  into  a  small  cistern, 
tuate  at  the  spring,  which  fills  with  water  by  a  valvo 
inward*,  when  not  under  pressure  from  the  air- 
but  which  vslve,  when  presMire  is  put  on.  would 
close"  :like  the  ram),  and  contents  of  cistern  be  forced  to 
site  required.  If  practknble.  this  plan  siHins  preferable 
to  a  line  of  rods  working  a  piston  or  pole  at  the  spring,  tis 
likely  to  be  tampered  with.  It  would  also  probably 
be  less  expensive.  No  mechanical  motive-power  is  avail- 
able in  this  case.    Kind  advice  will  oblige— Mjair;  aeao. 

14B4S0  1-  Neuralgia.— As  I  wish  to  eonrtroct  such  a 
battery  as  ••  W.  ej.  W."  .lesrnbe*  to  No.  fe»,  w-uld  he 
kindlv  give  some  further  details  r  What  is  to  be  under- 
utissl'by  *  "•  binding-screw,"  and  how  is  the  connection 
with  nne  and  copper  piece  made  by  this  screw  t  Also 
how  is  the  brass  tube  having  a  wooden  handle  attached  to 
the  metallic  curd,  and  how  u  the  sponge  filled  on !  As 
apparatus  might  be  largely  adopted,  perhaps 
N.  W."  would  supply  some  skctchea,  which  our 
friend,  the  Editor,  would  ]»  rliato  kindly  permit  to 
from  which  the  eonstruction  by  noa-professiooals 
could  be  effected  !— Masisvntao. 

'tlsBI.;  -Alum -Water.  I  am  residing  where, 
formerlv,  alum  was  largely  manufactured  The  water  is 
said  to  be  impregnated  with  alum,  and  unlit  for  washing 
purpose*,  turning  the  linen  grey.  Will  some  of  our 
?■  lends  kindly  say  if  there  is  any  way  of  neutralising  the 
alum  and  making  Uie  water  lit  for  washing  purposes  ! 
Ahro.  if  tbeie  is  sny  ample  practical  mcth.sl  of  t«rting  it, 
as  to  wbst  extent  alum  is  present  in  the  water  I- 
M*aiXxnxao. 

[4SCi3S.'  Clay  JfodeU.— Is  there  any  means  uf 
making  clay  models  hud  and  durable,  dtherhy  the  use  of 
petrifying  solution*,  by  the  admixture  of  suitable 
cement*  with  the  day.  or  otherwise  I— W.  E.  C 

[49538.1-  Organ  Pneumatic  Tube*.— Will  any  of 
your  readers  kindly  give  me  assistance  an  the  following 
point  I  I  have  constructed  a  soundboard  on  the  •'  Konso- 
„»  ••  • 


40311.] 
vented  l 


Organette.-  Our  American  friends  base 
trita-  of  automatic  instrument*  rallied rnriously 
••  organinas, "  •■orgumettes,"  "  orebestriutiette,-'  •■pia- 
nette," Will  some  kind  triend  tell  me  whit  are  the 
peculiarities  of  tho»e  reveral  instruments,  and  wbkh  w 
the  best  uf  them  1  1  got  one  tailed  an  "  orchestn<met«», 
I  was  told  it  is  superior  to  any  of  tl.e  tribe ;  ami  now  I  am 
•  •■  onwnette.  '  is  better.  A  few  hints  on 
>xa'«  Mossrv. 


IV  I 

organette,"  is  better. 


will  oblige— Tlis  Uiii.ss  tis: 

r4«U4»  '-Mercantile  Ineurance.-W.mld  some 
reader  kindly  recommend  some  twsy  book  on  Mercantue 
ln-urvnce.  auiubla  for  one  taking  it  up  as  a  profession  f 
—A-  L.  M. 

[4ttv43'-Hor*e-Power  of  Bntine.-Would  any 
reader  kindly  give  me  the  nominal,  srtuil,  awl  indicate i 
horse-poav-r  of  the  following  engine!  Uiametei ■  of 
cylinder  Iflin  ,  strwke  24in.,  »tcam-nre«nre  «db  ,  making 
H>  revolutions  ptr  minute,  but  wi^lim.-  on  the  expanvive 
principle,  the  steam  being  cutoff  at  (rdol  t 
Also,  explain  what  would  lie  the  difference  if 
were  not  wot  king  expansively  :   A  B- 


were  not'wol king  expansively 
'  I  i:,n  -Spectroscope 


lie  glad  if 


of  our  contributors  would  give  ui»  imrticulxrii  of^how  to 
tteln^ii^T^c^s.'  :-fiZ*£rTu"'»**1  ' 


rprw 

149515  1-TJiet  in  Training. -A*  the  question  of 
'•  drinks  is  engaging  the  attention  of  your  reaxlers  at 
prt»ent,  may  I  ask  for  advice  as  to  the  best  »y«tcm  of 
moderate  traininsr  for  rowing  at  the  I'nivcrxi  ^ 


St  00  the 


acwwa  to  a  . 

Four  cottages,  all  one  property, 
two  lot*.   1  bought  No.  1  lot,  hi 
and  wdl  were  on  the  boundary  of  lot  S. 
was  made  of  this  at  the  sale,  nor  is  the  wdl  l 
Hi*  deed.   One  of  the  tenants  in  my  lot  has  1 


for  rowii.„  

especially  what  liquid.,  •.tuuulsnt  or  other,  should  be 
allowed  f  1  h<«r   that  the  old  fashion  of  li*M-oooked 
bss-f-stcaxs,  and  port  wine,  was  a 
glad  to  know  what  the  present  ■ 
subject !— HoaToaca  tX'troa. 

•4fl»4«0-Oatgut.-Woull  any  kind  reader  till  cm 
how  to  prevent  catgut  from  stretching  on  a  lathe  .— «.. 

:4i»47.'    Acceaa  tO  Pump.-I  should  be  glad  if 
Mr.  Wetheincld  could  tell  me  If  I  am  right  in  .laimiag 
pump,  under  the  following  circumvt*nt«s  : 
es,  all  one  properly,  were  ;.n:  up  for  sale  m 
ut  louild  tliat  the  pamri 
No  menti>jti 
ruentione-d  m 
had  ao-sas  to 

the  pump  for  »  years,  and  there  is"  a  di-ir  in  the  party 
wall,  evidently  put  on  lairpote.  Could  the  purchaser  of 
iot  No.  2  bring  an  action  for  trespass  against  my  tenants 
for  continuing  to  use  the  pump  ' — W  H. 
!4954«.]  -Hogs'  Brlatlee.-Woulii  one  of  vent 
give  mo  a  few  hints  on  choosing  bristle*  for 
brushes  r  What  different  sorts  are  there,  and 
be  the  price  of  Uiem  l-H"  .ox. 
[49343, ,  Photo- Lithography.- Would  any  reader 
be  kind  enough  to  tell  me  whether  an  amatcui  photo- 
iminher  could  produce  from  hla  oegaures  pictures,  m 
,u,  h  a  way  as  the  d«s«rn  plate*  of  the  l!Mii..f  Am 
sre  done  from  the  original  drawings  ;  h 
kc  !— SLKI mi  Fiutus. 


set  about  it. 


Would  Mr 
aim  formula  for  I 
1  {»,  Oned  in' 


veil"  system-  i.e..  pallet  to  cadi  pipe,  for  eight  great 
organ  slops  (double  to  trumpet)  amply  blown.  What 
Mxe  should  the  valves  be  m  the  tubular  apparatus  OC, 
Ten  C,  mid  C,  and  top  C  !  And  what  sire  should  the 
controlling  groove  be  at  the  same'  notes  t  A  sketch  of 
the  best  way  of  .li.pcning  the  valves  in  connection  with 
the  kevboard.  and  any  informaticm  will  be  thankfully 
received.  Is  there  any  reliable  source  of  information  on 
the  system  published  .'— Vat  1 1 «. 

;*B634.;—  Oaa  Supply.  ToTnoaas  Ftx-rrnta  axn 
OiHxxs.-Eule  wsntol  to  obtain  the  quantity  of  mal-gas 
at  different  pressures  inmain».thatwi[lU  di»charv.dfr,,m 
pij«»  of  dilferrnt  diameter  at  toft,  from  wain  !  Also, 
what  alluwaose  mu»t  be  allowed  for  friction  at  per  100ft. 
from  it  t— OoorxLLow. 

[493S5  i  Engraving  on  Braae,  dtc— Will  soma 
kind  reader  give  mc  information  on  the  above,  as  to  tbe 
and  also  the  forms  of  the  irravers  generally 
P.W.  8. 


[4Hflo0] -Photography 
oblige  an  amateur  by  giving 
atlwr-ba  h  ;  \T,  Uood  dev* 
14]  (loud  fixer  for  wet  collo_ 
will  not  be  injured  by  keeping  !-Ss*rrji  Fmiiu. 

[49551]  -Hot- Water  Apparatus.— I  shall  be 
obliged  to  l»r.  Edmunds,  or  any  other  corrvspond'n: 
who  will  explain  the  system  by  which  it  is  alleged  that 
water  containing  lime  in  solution  can  be  heated  for 
domestic  purposes  withosit  locruanng  the  baler  or  pipta. 
1  nuan  tliat  which  Dr.  Kdmunds  quolssl.  No.  Wl.  pare 
leti,  January  SS,  lWO,  a*  "retain's  airaisgrment. '  My 
house  is  supplied  by  water  from  the  West  Kent  Water 
Company  excellent  water,  but  sc.  highly  charged  with 
lime,  that  I  have  to  gel  the  kitchen  high  service  boiler 
cleaned  aut  every  three  or  four  months.   With-.tit  poch 


metry  I 
not  too  t 


used  for  cutting  name-plates,  4rc 

[4!sV>«.,-Analy»i»  of  Manurea.-Will  Mr.  Allen 
kludlv  give  the  teats  lor  ammonia  ipcligota)  and  soluble 
phosphates  luranium  process!  in  manures,  with  full 
particulars  of  pnxtvlure,  and  oblige—  T  e. 

;49537  ]  Kicroecopical  Mounting. -Can  any 
of  our  microscopical  readers  tell  me  what  is  the  beat 
varnish  to  use  In  order  to  tlx  covers  on  objects  which  are 
mounted  in  balsam  and  bcuxole  I  If  they  would  shortly 
describe  the  pr,  cess  of  mounting  with  balsam  and 
benzole,  particularly  in  dealing  with  object*  of  such  a 
thickness  as  to  require  a  shallow  cell,  I  should  feel 
greatly  obliged,  as  hitherto  I  have  been  unsucccwrful  in 
mm  efforts  in  this  direction,  and  "  lis  vies  on  Mounting  " 
does  not  throw  much  light  on  the  matter.— Nov  KX. 

[49538.]—  Turning.  —Would  one  of  your  eorre- 
spondent*  kindly  inform  an  amateur  what  he  could  make 
out  of  vegetable  ivory  I'coroeo]  nut*  !  Ami  what  is  the 
best  way  of  chucking  them  in  the  lathe  I-Caro, 

[4?530.'j -Barrel  Organ.-Will  anyone  give  instruc- 
tion* how  to  make  a  barrel  organ  with  reeds  I  I  have 
96  reeds  Mnnroe  from  «  to  F .  can  I  turn  these  to 
account  1  Must  1  drive  by  worm  and  screw  :  or  cannot  it 
be  worked  by  a  strap  driven  from  the  bellows  action 
worked  by  the  feet  I — J,  C, 

[49540.]— Adhesive  Subatancea.  I  want  to  coat 
two  substance*  so  that  they  will  adhere  without  the 
application  of  moisture  or  heat  when  brought  into  contact. 
At  the  same,  time,  neither  surface  mu«t  be  adhesive  to 
Can  any  rcadei  help  me  I— J.  H. 


attention,  the  now  pipe,  of  fully  ouf  inch  bore,  becito— 
coenpletdy  choked  In  a  year,  and  the  boiler  mare  tian 
hall  filled  with  a  chalky  deposit-  Oixai  Bions. 

[4955*  ]-Foul  Tongue.— Will  Pr.  F.dronndi  tell 
me  what  treatment  I  can  adopt  to  cure  myself  of  a  totunic 
which  is  black  or  dark-brown  down  the  centre  about  fin- 
wide  f  I  generally  have  neuralgia,  or  a  beaiLv  he  at  the 
same  time,  but  not  always,  and  everything  tastes  arid.  I 
have  consulted  my  medical  man,  and  he  la  unable  to 
account  for  it  or  give  me  any  effectual  remedy.  I  uj  a 
druggist,  and  I  have  never  seen  anyone  with  so  cjkx  s 
tongue.— Cu  utters. 

j40653.1— Battery  Conatructlon.-I  beg  tot 
"Pigma  "  for  reply  to  query  respecting  poaitive  eler 
and  now  intrude  upon  his  Idndncas  for  furthur  adviee. 
1  wiah  to  make  up  no  or  00  cell*  i  pint  sise)  of  the  foUuw- 
ing  conatrucUou  :  lVrnrus  cell  containing  rod  of  amal- 
gamatrd  sine.  Outer  cell,  strip  of  sheet  platinum  « 
pUtJaiard  silver)  on  a  support  id  ebonite,  and  pack"! 
w  ith  a  mixture  of  carbon  and  uiaugnoiac  solution,  sal 
ammoniac,  or  chloride  of  line,  (tj  What  lathe  rule  fur 
width  of  the  put  tlnum  (orplatinised  silver  ''.and  if  rufiVvent 
for  the  metal  to  be  on  one  side  only  of  the  ebonite  supfwrt, 
or  should  both  sides  be  covered  so  as  to  present  equal  sur- 
face I  |i)  Should  the  outer  cell  be  packed  fall  with  the 
carbon  and  manganese  !  (3/  Which  of  the  two  solutions 
would  be  preferable,  sal  ammoniac,  or  chloride  of  line  ' 
f4  Would  a  battery,  such  as  described,  have  greater 
k.  M.  F  .  and  be  more  constant  than  tbe  LeeUoelV.  and 
if 
(I 

a  Refractor  Wcdl 
some  astronomical  reader  kindly  inform  tue  how  to  regu- 
late the  position  of  a  diaphragm  in  the  tube  of  a  refract- 
ing telescope!  What  would  be  the  result  if  no  ibssphrarn 
was  used  I  I  notice  that  in  Chanilicrt's  "  Ivsrnptaie 
Astronomy  "  (in  the  description  of  astrtmoral'!*!  instru- 
mental, and  in  Ux«iii«-s  "  Practical  Aslrorenny,"  » 
mention  is  made  of  a  dlaplnsgrn.  Information  on  !.'* 
aul  ject  would  oblige,  but  please  do  not  refer  to  back 
numbers.-  Nkitusx. 

[49355  ]-  Glass  Positive.  -  I  liave  an  old  claw rs»i- 
tive.  from  which  1  audi  to  take  a  paper  print ;  but  trie 
him  side  is  varnished  with  yellow  varnish.  How  can  1 
remove  varnish  !  Is  there  any  tlumce  of  spilling  pon- 
tile in  remoYiQe  varnish  !   Fositn  t. 


f  suitable  for  working  a  medical  coil,  using,  say.twa 
each  of  pint  auw|  or  one  quart  sue  !-  Tiiaaai  xcr.st. 

;40554.j-  Diaphragm  in 

ii  '  «•!  mi'.  m.i  . -  i '       •  kin  llv 
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rui 

which  Easter  will  full  upon 


■  year  in 

itllinthc 


success,,  my  euilosity  having  been 
tliU  year  fall*  on  March 


JmAnack.-Will  Mr  P.^ir- 
rule  fur 
upon  a  spuirkd  date  wii 
ile  days.   I  hate  employed  a  week's  leisure  in  trying 
to  bud  a  nil*,  without  siiccem, 
excited  by  th.  fact  that  Ijislcr 
SSlli,  which  date  i»  a  very  rare  one  fir  tliat  feint, 
irit-nd  gave  m.  this  doggie],  which  set  me  to  work— 

"  Wlren  our  I-ord  fall-  In  our  Lady's  lap, 
England  will  meet  w.th  some  mishap." 

— Homo*. 

t<»57  '-Sundial.- Will  any  of  our  dialing  friends 
favour  us  with  the  rule-  to  find  the  angle  of  hour-line  to 
dial*  knkl  from  south 
I  !  For  homonUl  dial"  it  has  been 
clearly  c*i>lalned  in  Vol.  XVI.,  p.  44,  4c  — W.  H.  K. 

Focussing  Screen.—  Will  some  trailer  of 
thi*  jounud  t<  11  uic  how  to  glial  the  gl.vaa  of  a  fui-ussing 
screen  7— Lrrttx  Ji  aio. 

;<jMfi  ]-B»m*den  Eyepiece.-Would  "Alde- 
bamn,"  or  some  other  of  your  asuronnmieal  contributors, 
kindly  stnte  what  are  tlie  special  advantages  of  the  above 
kind  of  eyepiece  t  Would  it  enable  ue  tv  «f  (assini's 
division  of  Saturn's  Iting  through  my  simple  refracting 
telescope  Inon-achromatic! ,  3m.  or..  14ft.  ttia.  focal 
length.  I  fancy  I  have  just  ber-n  able  to  glimpse  this 
rott'loo  on  two  or  three  occasion*  with  the  o  g.  ntonri.il 
down  to  SJin  .  u»irig  a  Huyirhcntan  eyepiece,  puwcrabimt 
So  diara  — E.  T.  Jot. 

Collodion.  —Can  plain  collodion  of  com- 
thing  of  a  transparent  or 
,  character,  ao  a*  n  t  to 
dull  the  bistre  of  a  bright  metal  surface  when  painted  on  T 
-Mtmmc. 

[t^l.K  Weaving. —What  in  the  English  eoriiva- 
lent  for  "  Carton*  poor  l«  Urease. "  or  "  Carte*  de  tl»- 
sage  "  T  Can  anyone  inform  me  whether  a  machine  hun 
reccntlv  been  invented  for  manufacturing  in  24  hours 
eardini-mnd.»  for  weaving  (if  that  la  the  rendering)  J  A* 
a  rule,  I  understand  the  process  of  manufacturing  such 
article*  is  a  very  tenulhy  and  expensive  one,  and  require* 
such  minute  care,  that  none  but  skilled  workmen  can  do 
it.  Such  an  invention,  therefore,  would  be  of  great  im- 
portaocv  'Die  machine  in  riucstiun  ts  supposed  to  be 
carable  of  rinikmg  auch  coinba  for  every  kind  of  •tuff, 
silk,  linen,  woo],  Ac.  This  any  such  machine  actually 
been  produced,  and  in  it  working  anywhere  !— O. 

[tlKVTi',]-  Emery  Bands.— My  business  roiuirn*  mc 
to  use  oei-aslonally  emery  band*.  Their  principal  detect 
ts.  that  the  glue  flakes  off  the  band.  Could  any  reader 
inform  roc  wliat  ia  the  boat  prcpanitinn  to  cauae  the 
emery  to  stkk  to  the  bond*  t  Also,  what  is  the  beat  prc- 
tairatiou  t>i  keep  the  adhesive  substance  from  heating  ! 
Emery  boha  or  aolid  wheels  are  useless  for  the  purpose  — 
not  U lag  pliable  enough.— Gi*>Amsad. 

(sj»563.]— "  The  Dickena."  —  Can  any  one  tell  me 
>  what  the  derivation  of  the  word  *'  dickeoa,'*  aa  used  to 
this  sense,  ia  I  1  have  always  thought  that  the  word  was 
A  creation  due  to  the  popularity  of  ilharlea  Dickens  ;  but 
tny  opinion  has  been  rut  her  shaken  since  I  aaw  it  stated 
th  it  Hhakraprwre  Used  It,  though  I  cannot  find  the 
-E.  U.  T. 


or  the  Itailaay  Co.  for  damages,  au  l  if  the  gen1 
whi  tlici  the  enus  of  |>ruvini.'  tiiat  the  railway  porter 
plied  tl.i  portmanteau  tn  the  hat  rail  at  his  own  instance 
or  by  the  instruction*  of  the  g.  nth/titan,  reata  with  the 
genllmiun,  or  with  me,  the  pUlutiif  !— F.  Jutisao*. 

;4Sis;o  '-Physical  Change  in  Fevan  Yean.— 

If  it  rvulfy  U  a  phyaiulogiial  fact  that  ••  eury  pa  rude  of 
mir  »s«lie.  rhangr  ooi-e  in  nun  ?..»rs,"  and  not  only 
<1  stige.  hut  arv  cntiirly  rrmoved  irwm  us.  and  rt^ 
placed  by  new  ones.  I  should  be  gla.1  to  sec  an  explana- 
tion of  the  following.  I  haw  a  tmt.jo  mark  upon  my 
l»n!y,  dune  whin  a  boy:  as  that  was  twenty-one 
yiutv  ago,  my  body  roust  lnvo  chrtnged  sl-.ut  there  tunes, 
or,  in  other  words,  I  have  ca»t  off  three  old  bodies,  n.it  a 
particle  now  remaining  of  tlioae  bodies  within  me.  The 
tattoo  marks  are  as  distinct  now  as  when  llrst  executed. 
How  is  this !  This  subject  has  been  discussed  in  aeother 
journal  before,  but  not  clearly  explauvsl,  one  instance, 
gh  rn  as  an  example,  being  that  of  a  boulder  remaining 
stAtismary  at  the  bottom  of  a  running  stream  ;  but  surely 
a  wide  diffeience  exista  between  the  two  cases.  This  sub- 
let t  will  also  affect  the  ti  arhing  of  the  Anal  raising  of  a 
material  body,  the  question  arising,  which  one  is  to  be 
r.i>cd  t  I  ahull  be  glad  to  be  enlightened  upon  this 
matter.   W.  H.  Msm  iux. 

,' 4l»7i.) -Electrical  Resistance.  I  understand 
that  the  csaaductli  ity  of  u  » ire  im 
nnd  also  that  beating  a  wire 
as  it  seems  tn  me  that  heating  must 
wire,  I  cannot  reconcile  the  two  - 
ours  kindly  explain  !— B.  H. 

[4tV..i.]-To  Mr.  AUen.-Will  Mr.  Allen  kiwlly 
intorm  rr-e  what  caus«-s  the  mottley.  ormarilvd  appcurance 
inorduinry  bluti  mottlid  soaps  !— Bur  iirasn. 

r4!07.l]  Gums  Receding  from  Teeth.— Will 
Irr.  Kdmiind*  kindly  stats'  what  ia  the  best  remedy  for 
gums  receding  from  the  teeth  !  I  am  in  the  habit  of 
.  ecmsionalty  chewing  a  small  piece  of  rhubarb,  which  I 
flul  excellent  for  the  liver  when  a  little  out  of  order  t  an 
this  bv  injurious  to  the  gums.aa  1  fancy  the  teeth  feel 
rather  loose  after  doing  so  !  -Jasox. 

'.4P5I4  ;-Meridi4tn  InaUTiment. -Will  some  one 
of  oura  kindly  explain  the  purpose  of.  ami  how  to  use.  naie 
of  the  above.  It  is  Dent's  patent,  and  hasun  hour  circle  ! 
-J.J.  H. 

'L4flft74.j-8idereal  Clock.— Can  an  orlinvry  cluck 
be  converted  into  aide  real,  by  etl  ber  doubling  weight  of,  or 
the  length  of,  pendulum  !— J.  J.  II. 

[4Po7o.]— Lefts!.— A.,  while  boarding  and  lodging  at 
B.  s,  purchases  a  Newing-iuauhine  of  C,  to  be  paiil  for  by 
instajmentm  D,  beeotniiig  security.  After  paving  off 
about  ono-rlfth  of  the  purchase  money,  A.  goes  away 
from  13. 'a,  oonaiderably  in  B 's  debt:  I).  also  changes 
residence.  C.  makes  no  great  effort  to  rtnd  D. .  but  trie*  to 
frighten  B.  (who  is  a  very  poor  woman,  and  haa  kept 
the  machine  against  what  is  owing  her)  out  of  the 
machine.  Eventually,  after  keeping  the  machine  noma  u> 
months,  II.,  believing  her  title  clear,  sells  the  machine 
thmugh  E.  to  F. ;  13.  thereby  recovering  part  only  of 
wl-ut  is  uaing  to  her  by  A.  F.,  in  buying,  kuowsnutiiing 
of  the  circunistiincea  or  tha  sale.  The  question  ia,  Has 
or  lias  not  F.  clear  title  to  the  machine!— A>llov». 


[*■  v,i  ;  Gas-Engine.  I  have  a  vertical  gruv 
igine  I  hp,,  Oileoand  Humbulfs  r*t<nt.   It  haa  a 


trunk  piston,  also  another  top  piston  I  am  thinking  of 
dmnsr  awty  with  ton  piston,  aa  1  think  it  will  work  with 
leas  friction  ana  noise.  Would  any  one  give  me  sketch 
a*  to  how  I  run  to  make  my  inlet-vnlic  and  exhaust  !  — 

j.  no. 

[ 4fl 56.V  |  —Pan  for  Forge.— 1  am  about  to  make  a 
fail  Could  any  nxtder  oblige  by  giving  beat  way  to  drive 
same,  either  by  lever  or  foot,  rose  of  wheels,  arc.  !  Also 
dec  of  fan  best  suited  for  b raring  iron  plugs  into  tube 
11  in  diam.  !  A  sketch  aa  to  how  to  plaoe  wheel*,  arc-, 
will  oblige— J.  n.  a. 

[4»MG,;  -Furniture.  -Will  some  one  kindly  tell  me 
how  I  can  loosen  the  joint*  of  furniture  that  have  been 
doveta  l'i-l  !  I  want  to  take  it  to 
a  ata  voyage.—  Oui  Balt. 

[4!sV7  Mechanics.- Can  any  correspondent  give 
me  s.jrue  help  towards  srdution  of  the  following  problem, 
over  which  I  have  occupied  weeks  without  sucees*  t  A 
bowl  U  formed  from  a  hollow  sphere  of  radius  a.  It  la 
so  fixed  th.it  t>>e  radii  of  sphere  drawn  to  each  point  in 
the  rim  make  an  angle  a  with  the  vertical,  and  the 
radius  drawn  to  a  pouit.  A,  of  the  howl  make  an  angle  li 
with  the  vertical.  If  u  smooth  uniform  rod  remains  at 
rest  when  placed  with  extremity  at  A.  and  with  a  point 
in  its  length  on  tlie  rim  of  the  bowl,  show  that  the  length 
of  the  rod  is- 


4  it  sin.  o  are.  J  ;a— i>!. 

I  have  supposed  two  forces  acting  at  A,  end  of  rod— viz, 
04i>  whose  direeuVin  passes  through  centre  of  sphere,  the 
other  at  right  angles  tn  it,  a  tangent  to  the  sphere, 
acting  in  an  upward  direction.  Curiously,  I  have  ob- 
tained on  answer  to  •  particular  ease,  n  as  t*j\  by  suppoa- 
iag  this  last  force  tn  act  at  one  time  in  one  direction,  at 
another  time  in  another.— J.  C. 

[49.viK  '  -Litho  Varniah.-Will  any  render  tell 
me  what  Ihinlltbo.  varnish  known  as  S  B  ;  is  made  from  ' 
I  do  not  want  to  make  ;  the  inlormatian  b  only  wauud 

to  aid  me  in  its  use.-  -J.  I). 

[saesW.1.  Legal.— A  lady  travrlling  by  ral  Uses  a 
seat  in  a  rarriage  wherein  already  la  a  gentleman  with 
his  children.  The  gentleman's  portmanteau  has  breo 
placed  in  the  hat  and  umbrella  rail  iust  over  the  lady's 
head,  and  during  the  journey  the  jolting  of  the  carriage 
enu»os  the  portmanteau  to  fall  on  the  lady's  biaid, 
duf  iging  her  Isjunet,  and  causing  her  to  be  unable  to 
follow  her  business  for  a  few  days.  The  gentleman  aa)  i 
thi  railway  porter  placed  the  portmanteau  in  the  hat 
roil,  and  that,  in  consequence,  be  ia  exiaiemtrd.  The 
railway  porter  cannot  be  identilVsl  by  me,  as  the  gentle- 
man cmimenced  his  journey  in  the  carriage  some  miles 
before  the  lady  got  into  it  ;  so  that  the  gentleman's 
statement  that  the  railway  porter  pot  it  there  cannot  be 
denied,  although  it  may  fairly  be  assumed  he  put  it  there 
at  the  gentleman's  reouest.  Would  Mr  W. 
cue  whe  hex  I  ought  to  sue 


[49877  ] -To  "Os-"-WUl  "Os"  kindly  say  if  he 
haa  tried  "  Benncl's  Battery  "  for  eloctro-pliitiug  pur- 
pose* I  If  so.  will  he  give  his  opinion  compared 
ItauicU*  for  the  same  purpose  V-N" 


with 


for  the 

fcis^onal  inf^rrfi'me^liT'ut^liiel^^wisjil  to  use  ^ot» 
hath  for  silver  solution,  and  the  best  method  uf  construct- 
ing one  to  hold  about  HI)  gallons!  Also  whether  the 
joint*  require  any  special  trasttDent  t-  Foax  ash  Sroox. 

t«tKi79  ]-8mall  Power  Engine*.— 1  eonfe**  I 
feel  at  time*,  on  seeing  the  advertisement*  in  u  oura  "  of 
hand)  little  gns-cnglncs.  and  of  aet*  of  castings  for 
making  same,  arc,  a  little  rnvious,  living  as  I  do  where 
gas  is  not  to  be  had.  Will  not  someone  take  pity  on 
and  tell  us  ' 


tis-hl :  escape-wheel  true  ;  cunt 
giK*l  and  work  free  ;  con  find  i 
when  verge  is  nut.    Ought  I  to  bush  out  from  I 
or  how  should  1  act !— As  x  lot  s. 

r48**>.'-Beaovatin«-  Old  Silver  Jewellery. 

—I  understand  how  to  polish  old  silver  jewellery,  but  I 
want  to  know  how  tn  obtain  the  dull  appearance  seen  os 
now  frjods.  Can  anyone  tell  me  how  to  "  renovate  "  old 
silver  !-l'ooog. 


All  Communications  for  thi*  department  must  be 
addressed  tn  the  Chess  Editor,  at  the  office  of  the 
Eioluh  Mich  ask  ,  31.  Tavistock-stroet,  Covcnt-gmrdsu 

W.C. 

PROBLEM  DCCCXXII  -By  D  Macsat. 


to  many.— H 

[iXun.  1-  Tool-Grinding.— To  [more  especially) 
"  T.  K.  W.M— A*  an  atnatenr.  I  cannot  sueeeod  as  I 
should  wish  with  grmdiiig  chisels,  plane-iron*,  and  drills. 
I  have  made  an  adapta'Aon  of  the  rest  referred  to  at 
p  CM  of  17th  Nov.  last,  and  illustrated  in  Vol.  XXX 11  . 
p.  will,  but  ewnnot  get  it  to  work  satisfactorily.  Can  you 
explain  how,  with  it,  to  get  different  angle*,  aa  unleas  the 
tool-holder  with  the  thumbscrews  is  made  to  shift,  I  do 
not  are  how  to  be  able  to  grind  bur.  at  one  and  the  ftsunc 
angle,  some  of  the  tool*  being  too  short  to  advance  far 
out  from  the  holder,  and  I  do  not  aee  how  to  make  the 
holder  shift.  Again,  unlcs*  the  point  in  the  p.»t  tits  very 
loosely,  the  rest  will  not  come  down  on  the  stone  ;  and  if 
it  is  titled  loosely,  then,  is  too  much  state  play,  and  the 
tool  gets  at  another  angle  across  the  stone,  and  is  not 
ground  true. — II.  H 

[tsgifti.; -To  "  Esthoe."— Will  "  Estho*  "  kindly 
give  the  calculation  whereby  he  arrive*  at  the  result  on 
p.  422,  that  100  part*  of  magnesium  pym-phosphate  con- 
tain 317  part*  of  magneaium  oxide  !— Novim. 

(tiwra  "  Dyeing;  Oil.— Will  some  cor  espondent 
kini'.ly  tell  nw  how  I  may  dye  a  vegetable  oil  black,  so 
that  when  applied  to  any  substance  the  black  may  not 
rub  off  !  I  have  tried  several  ingredient*,  but  without 
success  —A  WoL'to-nx  PirttiL 

[490W  ]  -Water  Engine -Mow  many  gallons  of 
water  per  hour  would  a  Hi  p.  waU  r-motor  require,  with 
water  pressure  at  lJOlb.  per  *q.  in  !  Also  state  if  Jin. 
feed-pipe  would  do  for  a  supply  t  1  have  been  thinking 
about  having  two  oscillating  cylinders,  Sin.  bore  and  Son. 
stroke— A  Junius.. 

(«Wlci4.;-Fn»teur'e  Fluid.— Are  any  of  oar*  able 
to  tell  me  bow  the  yeast  is  prepared  which  is  now,  I 
believe,  generally  used  in  place  of  Pasteur's  ffuid  !— Cm- 
DAixmo. 

[48&5  1- Verge  Wat«h.-I  should  feel  greatly 
obliged  il  some  kind  felkiw-workman  would  advise  me 
how  to  act  with  following  :- In  repairing  verge*  very 
often  I  get  one  or  two  back  through  going  Ave  minutes 
slow  the  one  night,  and  ten  ot  so  other  fast,  bands  oil 
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H*irs. 

White  to  play  and  mate  to  two  more*. 

1  Esott»H  MaCH*ytc  "Psontts  A*o8ottrrioxTot'SxKrs. 
L — PoosLia. 

1st  priie,  £1  Is. ;  'ind,  "  English  Chess  Problens  " ;  Srd, 

1,— In'.     "  M.nosl  "     .'l.st     nHtinnl  -     Ath      Cjdlitis  s 


Isnual  "  [last  edition!  ;  4th,  Colli 
;  Sth,  '•  Che**  Chips,"  by  J.  P.  Taylor. 

II.— SOLL-TIO*. 

1st  prilte.  "  Engli*h  Chens  problems  "  ;  tnd.  Pierce'* 
Ches*   Problems "  ;   8rd.   Mis*    Beeehey's    "  Chew. 
Ihwoms  "  ,  4U,,  MUew's  •'  Problems  •  ' 


Bl-lu. 

1.  Each  eumpetitor  can  send  in  two  three-mover*  and 
two  two-mover*,  original  and  hitherto  unpublished,  on  or 
befor*  May  31st,  IStSl,  to  the  Chess  Editor,  31,  Tsviatuck- 
street,  Coveot-gardeu. 

i.  The  1st  sad  6th  prixe*  will  be  given  for  the  best  and 
secni  best  three -er  ;  tlie  iml  and  4th  for  the  best  and 
second  boat  two-er  |  the  third  for  the  best  tuwnate  m 
two  move*. 

3  SoluUon  prise*  will  be  given  in  the  order  named, 
corresponding  to  the  mark*  gained  by  solvers. 
«..Th*.prinoinal  vjmatkHU.  mart  >  ^giveo  to  full 


TO 
to  ttt 

it  J 

J.  Thubsst 
have  phsuure  in  inserting  si 

J.  W.  Mc.  A  — Corrected  version  received .  W  T 
PWrce.  J  Wstkmson,  and  TI.  J.  C. 


,  tan,  by  Dicky  8am,  and 

Thanks  for  the  problems,  which  we  shall 

ihortly. 


Dicxr  Bas  — In  your  elaborate  and  i 
of  J.  tn  of  Boxfonl'a,  problem,  1 


the  defence  1. 


iialK.  liatoK  Kr.3 

B.  J.  A--The  best  book  b . 
e-lition;  price,  we  Iwlieve,  3a.  M. 


Gossip's  "Manual"  ;U«t 


Tnn  Khedive  of  Eprpt,  through  the  Consul  for 
the  Xetherlands,  has  tawm  pleased  to  cnufcr  upon 
Mr.  James  Hill,  of  the  Thairie*- street  Lock  Depot, 
the  uisignia  of  the  Order  of  the  Medjidie. 

Tin  Albo-Carbon  Light  Company,  Limited,  ha* 
derided  to  distribute,  out  of  the  profit*  rueertained 
as  earned  in  thn  Imlf-vear  ending  3 1st  Becembi.'r 
last,  a  diridend  at  the  rate  of  15  per  cent,  per 
annum,  free  of  Income-tax. 

with 


connected 
uVmla  SSrSeetl 


the  Bi 

■  I  11!  it 


Arvltltteu  sad  Hull'lers,  sad 
itl  ssy  VroressioBsi  iownisl  ia  ta*  Llarduca. 


.  v  T ,  fines 
mills*.  Sv  C 

-I  p 1 1  J  .jI-  iI    r   pr  ■ 


Erery  Workman 

TMs  ivqiilnn*  s  MltlMUea 
INIi    NKWS."    rnit:ilU..J  errr) 
st  SI.Tstb»U*A  rtreet.  Covent  S>| 
■  THB  lUtll.IllNO  KtWH'L 

Uis  Wgrst  rsM 

TUB  ■VILDINO 

murr  "  Lists  nf 
sr..  «anUio  l^r'r 
had.   He  Is  sS~i  . 
iiiunlesUo*  "  If  he  war 

writ.  Ul  U»e  KJilur  If  he  hA»  SDr  •n«»T— •! 
s<l>ciLUi'  I*  the  l«p^r  wl.n.  h»  «u.ls  wnrk 


r.T^rt  Wurhrasa  sh'jsia  Inslit  <sa  »erin* 

SEW!/"svel 


•  III 


r  w«ek  st  ala  Ctsh  or  Coffee  Hnoss.  Ms 
r.«Jer.  ■  for  new  wort  la  It  eveir  w»el  Uisa  ta 
r,  aorl  can  thnt  Judee  where  wort  Is  lik-ly  t«i  V 
i  .feVdsllr  iBvlted  to  make  use  of  " 
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ANSWERS  TO  CORRESPONDENTS. 


«/  «*»  Emui 
Contra,  W.V. 

HIKTS  TO  CORRESPONDENTS. 

1.  Writ*  on  on*  «i J*  of  th*  p*|>  r  oulv,  sr. '.  pet  Jrn- 
inn  for  illustrations  on  srnaraie  piece*  of  paper*  2  -Put 
titles  to  queries,  and  when  uunrering  ijueria  put  the 
number*  m  well  aa  the  title*  of  th»  queries  to  which  tie 
replies  refer.  *.  No  chance,  la  made  fur  inacrtina;  letters, 
queries,  or  replies.  «.  Letter*  or  querl*  a/dtius-  for  ad- 
tlreaac*  of  manufacturers  or  correspondents,  or  where 


tool*  or  oilier  art).  lea  tan  be  purrh**rd,  or  rcplic*  rrivinn 
sucb^infotrruition.  cannot  be  inserted  ""J^IJ^  advcrtXsc- 


*.*  Attention  ia  especially  drawn  to  hint  No.  4.  The 

re  devoted  to  letters,  queries,  and  replica  is  meant  far 
irmrral  good,  and  it  (a  not  fair  to  occupy  it  with  quea- 
tion*  aurh  aa  are  Imlxav-.l  above,  which  are  only  of  ir.i'.i- 
ndiial  intcreat,  and  wbirh,  if  net  advertisements  in  them- 
selves, land  to  replica  which  are.   The  '  Hiiprnny  Ha 


J.  B.  Yoxna.-J.  and  If.  Grace.— H.  Ml  race.  — O.  W. 
Weeka.-T.  Taafe.— Re*.  F.  Carre.— C.  W.-Hobinson 
Croaoe.-Buda-Jamea  Wa»d.-K.  C.  N.  H. -Puzzled 
One.— Brass  -Cymes.  TVnmierimaaT.- 
-I-aur*  ~ W.  T  W.  -Workuw  Joiner.-. 
-G.  Drahcr  -TeatTcrumba  -K.  J  H.-I 


t-Rrer.-O.  V. 

¥.  VT.K. -Omega. -K.  E.  It  .^lack  of  Ail  Trade 
Enxine  Hrircr.   Erom.gTi.vc.-I).  B.  Hiddall.-  8.  K.— 
H.1\-W.  Lancaster. 

Pa  a.  CNot  that  we  know  of,  and  we  shrmld  inuurinc  not 
There  are  a  few  facta  in  "  Man  of  the  Tune  "  i— P.  C. 
Brso.  (All  wttwiarv  particulars  mvea  severs]  times. 
Be*  p.  31,  Vol.  XXXII .,  and  p.  04,  Vol.  XXXIII .)- 
Ecososv.  I  For  stamina:  Suur*.  *ee  pp.  «.  ||«.  r,u. 
Vol.  XXXTV. ;  p.  l».  Vol.  XXX  .  and  the  iaOiem 
IP-neraily. Comet.  (The  mlutiou  should  nit  be  uaed 
fur  article  uf  cr.pper  or  brae*.  Ita  oae  ia  to  '*  quick  " 
snliicr  scams  and  iwnamciita  of  lead  and  ita  alloy*.  I. 
Furwhatpurpowiaitu-rill-J  C.  (The  label  can  be 
revtatersd  at  HtationciV  nail  on  prrwentinir  a  copy  and 
ravins;  5a.  The  trade-mark  must  he  mriat.TeU  at  the 
othec-tha  TaU-nt  Office.  rViuthanir*on-bundin«*.  K.C.I 
-W.  Wilsv.    (You  could  obtain  particular*  at  any 


,  and  also  at  the 
recruit  for  the  Krurineers  must  have  had 
Willi  trade.)—  Cousin.  (We  do  not  remember 
the  iparial  note  referred  t«. ;  but  there  arc  two  paper* 
<m  rruini.  llirur  in  Vol.  XIX  .  pp.  itr,  MI.  rW  also 
p.  144,  Vol-  XVm.  -,  p.  44,  Vol.  XVII.)— N.  8.  Ooo- 
rxxv.  (H  ia  oom<aiTc  Kublimate,  a  harkly  poiaanoua 
•ait  of  mercury.  Dissolve  one  uunee  and  a  ts lilc -aponp - 
ful  of  common  Rait  in  a  pint  of  hot  water.  That  ia 
sufficient  fur  elnhl  gallona  of  water,  and  eon  be  kept 
ready  for  adding  a*  required,  but  abould  be  under  lock 
and  key.  It  i*  moat  effective  applied  after  a  abowrr  of 
rain. V—J.  H.  O.  (Apparently  rheumatic  gout.  Con- 
sult a  medical  man.  *a  personal  examination  ia  nce**- 
aary  before  advice  can  be  given. ) — A  Nov  ici.  { lVrhaps 
you  have  forgotten  the  iron  borings.  However,  it  waa 
fully  described  on  p.  &.  laat  volume,  and  many  time* 
aince.  Try  again.  J.  Apply  the  wirea  to  the  tongue- 
thnt  la  the  suoplest  test  V  If,  J.  M  lApply  to  Mr. 
Van  Voorst,  I'liti-moster-row,  for  hi*  rutalorrue.} — 
Brhiuto*  TaavRi.i.RR.  ("We  could  nut  afford  apace  for 
sorb  a  table  juat  at  present.  We  believe  it  ia  gaining 
steadily  in  iavour  on  the  Continent  I  €»to.  (So  more 
effeel  than  walking  if  the  work  ia  nteadily  performed. 
A  machine  geared  down  would  nijiure  tlie  leuat  rxer- 
tkm.  It  would  be  invidioua  tu  reojmmcrul  a  anerial 
make ;  but  you  bate  doubtlca*  read  what  ha*  been  laid, 
imil  muat  plew  youmif.)  Domsr*,  ;Wc  iuapcctlt 
ia  airaply  whole  wheatmeal  apcetaUy  ground.  V-Nra. 
I  Altout  30  or  40lb.  ;  but  one  weufhbur  about  Mb  wtraW 
keep  the  light  going  for  a  couple  ofhoura.  J-O.  P.  B- 
Aa  the  queatiirn  ia  put.  we  suppoae  it  mu*t  be  tinman'* 
■older ;  but  we  imagine  you  are  alluding  to  the  gal- 
vaniaed  inm  purta.  Ttiat  «  a  coating  of  tine.)— D.  B. 
Livn.  (We  etui  only  refer  you  to  tie  bark  volume* 
There  ia  no  definite  rule,  and  the  bet  propeller  ia  very 
mu<h  a  matter  of  ea^icrnnrnt  fcr  any  given  boat.)— 
W,  K.  irruperty  »T»akirw,  tliere  la  no  audi  thing. 
You  muat  either  have  a  cittern  above  the  tank  or  a 
vagal  below  it  to  drive  the  water  up ;  or  you  fan  have 
one  of  the  reveraibte  arnicurcmenta.  rice  p,  407.  Vol. 
XXXI  1  n.  8S4.  Vol.  XXIII. ;  p  400,  Vol.  XVTII. : 
p  KO,  Vol  XVII  ;  pp.  atlo.  Vol.  XVI.;  pp.  DP, 
172,  Vol  XIV.  Yon  do  not  aay  for  what  puTTajie  It  la 
intended,  and  we  cannot,  therefore,  aay  which  wotdd  be 
beat  miUiX ;  but  at  all  the  place*  mentioned  you  will 
Dud  illuatrationa  J  J.  {Beat  white  gelatine,  or  if 
the  colour*  are  high  yon  may  nee  dear  glu*.)— Maa» 
wan..  [You  can  try  taring!***  dissolved  in  acetic  acid, 
making  the  part*  warm  u.e.,  mairuline),  or  grated 
chenae  j  parte,  llncly-prjwdered  quicklime  1  part,  white 
of  egg  aufflcirnt  lo  make  a  naate.  We  believe  the  latter 
tn  be  wjually  ctTeetive  without  the  cheese,  but  the  lime 
mutt  be  frcahly  burnt  and  the  operation  performed  a* 
quickly  a*  poeMblc  after  mixing,  ualmf  the  awaUI*at 
poaaiblc  quantity.  The  marble  1*  moat  likely  alalaater 
Frwhly-made  plaat.-r  of  Pari*  mixed  with  water  would 
anrwer,  but  a*  that  ia  uot  caaily  obtained,  pot  a  lump 
of  lime  in  an  iron  rpocm  into  a  dear  tire,  and  powder 
and  row  it  aa  noun  aa  cool  )— Oar  wito  worto  r.i««  to 
fya*  mi  Owa.  (Several  recipe*  have  been  recently 
given.  Theie  ia  no  dirference  in  the  treutiucnt.  See 
llnbee*  under  head  Bkma,  Molr«klna,  *c.  HoU  the 
hard  akin  up  with  a  damp  cloth  iaxide,  and  when  aoft 
rub  in  viator-oil, and  aftcra  arda. 


naru  akin  up  »i!h  a  damp  cloth  malde,  and  when  *uft 
rub  in  nutor-oil.and  aftcra  ardaareeni  r.il  *o«p, )  Kau  n 
rThercare  many  drvirea  for  obtaining  dudilled  water 

to  eTapJrate^raterVan'd  ^         "  VTto  M  deni 


the  vapour  Tlie  w.irm  paaae*  through  a  venae  I  con. 
taming  cold  water.  Borne  yean  ago  a  earner*  rndrnt 
Raid  he  rued  the  ordinary  cumpo.  -tripe ;  but  glaa*  would , 
we  think,  be  better.  \  011  can  obtain  worm*  in  *cveral 
matanala  at  the  chemical  apparatua  thop*.  or  a  Uiunnu 
would  soon  make  one.  'i— Ji  vaaTt;*.  lit  i*  a  mixture  of 
oil  of  aUnouda  and  lime-wateT,  the  latter  mado  by 
adding  slaked  lime  to  water,  agitating  and  allowing  to 
settle.    A  recipe  given  on  p,  148,  No.  44B,  has  lune- 


water  Go*  ,  nil  of  almonds  Sot 
glycerine  i*  added,  and,  of  course,  a 
(Most  of  the  large  muaic-arllrrs 
book*  and  nerdMcn,  and  morn  dcr 


a  litUe 

r.o  p. 


than  the  book  1-  O  P  C  iHee  . 
jmbliabed  in  flrst  number  of  each 


on  the  student 
Numbers, 
The  compo- 


sition is  glue  1,  glycerine  4,  whiting  to  colour ;  but  the 
rmrportions  may  lie  varied.  For  ink.  diaailve  aniline 
violet  in  spirit*,  and  dilnte  tn  a  auitahle  conaistencr.)— 
Ajraoi.ooxa.  (Cotuult  some  elementary  textbook  of 
Astronomy.  II  you  Bud  any  difficulties,  your  question* 
shall  receive  attention  ;  but  time  i«  too  abort  to  waste  it 
ha  "satisfying "  you— at  present)- J.  H,  Snrnxas 
IHee  pp.  300,  844,  MP,  S4S,  KM,  this  volume,  about 
sharpening  riles.  As  to  the  second  question.  It  ia  too 
vague ;  but  you  could  see  suituble  engines  and  brrDcra 
at  any  enjrineer'a. — A  Wrcrlv  HcaararaRa.  (What  do 
you  mean  by  *' steel  bronao  "  ')  —  Poor  Mas.  I  You 
must  sue  the  14  Company  "  if  you  sue  at  all,  but  the 
gnat  probability  ia  you  will  only  throw  good  money 
after  bad.  Hirir  defence  will  be  that  you  bought  what 
you  saw.) — I'll  W.  II  Baowax.  I  We  tear  pivscnt  prp*- 
sure  upon  our  apaci-  prevents  acceptance  1 — u.  p.  1  Your 
granilfather  sold  the  property,  aa,  no  doubt,  he  had  a 
perfect  right  to  do.  Cutting  off  the  intaila,"  as  you 
nail  it,  has  nothing  to  do  with  the  matter,  and  the  sig- 
nature of  a  boy  of  seven  years  of  age  would  have  been 
use Iraa  in  aay  ease.  Do  not  waste  time  or  money  in 
attempting  to  recover  your  lost  inheritance.  ]— MiLaa. 
iUurte  poaaiblc,  if  the  accident  to  bia  banddtd  not  stand 
in  hie  way.  Bast  chance  in  the  Colon***  or  the  United 
State*.  1— JraTu  R.  "A.'s"  rsmedy  ia  to  swe  "B." 
for  the  lost  sualaincil ;  but  unless  lie  has  a  written  sirree- 
ment  he  has  not  muchdiance  of  success.;— J.  H.  Four 
questions  from  examination  papers  at  imo*  ia  too  luuch 
for  our  space.)  —  Kaunas*.  ("  A."  can  dispose  of  her 
property  as  she  please*,  but  she  should  consult  a  solid- 
tor  Id  the  matter,  so  aa  to  be  quite  dear  ss  to 
what  is  hers,  and  what  is  her  aorxrad  hus- 
band's, -li.'s"  ahara  goes  equally  to  her  chil- 
dren.) —  cVrrtxa.  (You  must  attend  before  the 
reg-j.tr*r  and  lUl*  that  payment  lias  been  offered,  when 
the  registrar  will  make  an  order  for  the  fees  j  -  D. 
Li  1 1  s .    ( IVaetirable  enough,  and.  we  should  think ,  an 


t ;  but  we  fear  so  fsw  of  our  readers  are 
m  whale-Dshing  that  we  ixnild  hardly  apare 
the  space  for  the  sketches. E.  A.  J  oars.  (The  plan* 
of  the  proposed  brick  workshop  must  Beat  be  submitted 
to  your  district  surveyor.;  -  I,aTDRv.  (Itrmove  the  old 
coat) — r)TAa,  (Consult  some  astrunornieal  tovtb>a>k 
for  the  argument.  It  istoolorur.; — Hiu-h,  (Made  of 
lac  and  methylated  spirit,  srlth  various  colouring 
matter*.  An  amateur  requires  considerable  practice. 
Bee  indices.)— AasrsisRa,  fin  the  ease  of  a  teetotaler, 
it  must  be  indigrsrttoa.r— W.  1>.  (You  cannot  use 
Bell's  telephone  for  such  a  purpose  without  infnuging. 
x.  Alarms  in  variety  in  back  numbers.  :i  Be  viral 
recipe*  fur  so-onllcd  "  fruit  mlt "  on  pp.  U7,  121, 160, 
Vol  XXXII.)  Cms  K.  Gowkxs.  (ft  probably  ha* 
reference  to  a  repeating  or  miurvrine  rifle,  winch  is  to  be 
issued  for  exra'rimental  purposes,  we  believe.  \— A. 
Uolbss.  I  Answered  last  week,  p.  i.Vi,  middle  column. 
1'ut  the  query  to  Mr  Daviea  direct) — Jona  Josas. 
(Pickle  ia  sulphuric  scad  and  water.  Scrub  with  sand, 
dry,  aad  immerse  In  pot  of  melted  tin.  Bee  p.  381, 
No.  too. >— Tis  Tn  a.  (You  must  bare  a  watershed 
and  a  dyaamo-tnacbine.  Then  when  you  have  saner- 
tained  how  much  current  you  can  get,  you  can  deter- 
mine tho  number  of  Incaodeaoent  lamps.  As  you  aar 
the  stream  is  swift,  you  may  be  able  to  get  enough 
power ;  but  yuu  do  not  supply  sufficient  data  It  answer 
the  question  We  do  no:  know  the  pnee  of  gas  in  your 
neighbourhood,  but  should  Imagine  It  to  be  cheaper 
than  ilcctricity.J-uvp  IIbmhoi  a  or  K^owlrdor.  (If 
youhaie  not  the  bsik  numbers,  you  can  easily  get 
them.  Hee  pp.  aft,  No.  737,  for  furniture  polish,  ami 
for  blueing  steel  screw*,  p.  5i,  No.  Wl.|-R.  M.  L. 
(Yea,  to  both  questions  as  they  stand  on  paper,  but  the 
exercise  should  be  moderate.  No  one  would  go  without 
medical  advice,  which  can  be  given  only  after  persons! 

u>— W.  T.  »an  J.  (.Such  questions  are 
textbook  of  quantitati**  analysis,  and 
will  be  found  in  back  numbers  >—  P. 
Dun,  (We  do  not  know  of  such  a  wash.  Try  the 
old-fashioned  plan  of  combing.  X.  Hee  several  replica 
in  back  number*  The  skin  la  hard,  because  It  was  not 
rniprrly  worked  to  soften  it  Bee  pp.  4M.  US,  Vol. 
XXXIV.)-U.  E.  iTherr  are  some  in  the  market  which 
are  easily  worked,  and  keep  in  repair  well ;  but  tn  men- 
tion the  names  would  bo  to  advertise  them  gratuitously. ) 
— Yorso  AsTsnsoaxa.  I  Nothing  whatever  can  be  said 
about  such  a  telesnipe  without  testing  it  Its  age  ia  not, 
of  necessity  a  uisaavautage.  The  price  stated  is  vary 
high,  unloss  it  include*  mounting  For  testing  power 
of  eyepiece*,  see  the  indices. |—  Bl-OVtrtl'C.  (Bee  pp. 
B6t,  5H.  last  volume,  and  jg,  ,M,  thi*  volume.) — Or-ri- 
csL.  (The  line*  from  s|iidcr*'  webs  arc  fixed  by  juat  a 
touch  01  iwraish  or  gold  rise.  What  is  it  you  mean  !) — 
Laaaxxa.  { Formula  in  all  the  books  and  in  back 
volumes ;  bat  it  in  l»ught  so  chiwply  that  not  one  photo- 
graphcr  in  a  thousand  tluiiksof  making  it. )— RonT.  Jss. 

iWhy  should  wo  go  to  the  expease  of  a 


wiaaleut  to  illustrate  what  yuu  can  see  at  must  large 
furniture  dealer* ')— As  Al  raisTH  s.  (Don't  attempt 
to  make  until  you  have  seen  one.  The  dinwnaiisas  would 
dera-n.l  on  the  work  it  is  to  do.  The  ribs  must  be  curved 
and  the  canvas  named  will  do  if  well  painted.  S.  Not 
If  the  tools  belong  to  you  ;  but  It  ia  advisable  to  study 
his  opinion  In  the  matter.)— Yorao  Pousnxa.  'Get 
No*.  814.  el*,  and  yo"  will  find  snmething  useful  to 
you.)— B.  n.  I..  J.  (What  do  you  mean  by  "sioc  to 
carbon,  carbon  to  unc  "  ;  and  what  cell  I*  it !  The  tine 
of  one  cell  hhould  be  connected  to  racism  of  next,  and 
so  on.  Send  more  explicit  drtaOs,  and  then  the  query 
may  be  inserted  ;-Wi:«.  [If  the  weight*  are  the  tame, 
the  broader  tired  will  be  most  difficult  to  draw  by  the 
face  impinging  on  the  raid  ;  but  the  difference 


using  aevrral  layers.  The  manufactured  article  is  made 
by  machinery,  the  wire  passing  through  a  vessel  from 
which  it  issue*  crated  with  the  iruttapcreha,  the'  thick- 
ness of  the  coat  being  regulated  by  the  dimension*  of 
the  orifice  through  which  it  is  forced  I — E.  K.  J.  iTry 
lampblack  tnixed  with  n  spirit  varnish,  or  with  French 
polish,  thick,  and  then  thin  with  spirit.  What  is  wanted 
is  something  to  bind  the  pigment,  so  yuu  may  use  tur- 
pentine If  you  add  gold  aire,  and  drop  or  veoetable 
black.  For  brass,  it  Is  better  to  use  one  of  the  chemical 
stains— aay.  bichloride  ..f  platinum.  Many  rveipes  in 
back  volumes.) -F.  0.  Eowauin.  (Wc  do  not  under- 
stand how  you  are  to  study  practical  mchamea  by 
means  of  a  "  dieUonary."  <  'aawU's,  however,  publish 
Kuigbt's.  and  they  also  pubUah  rrui.  lVrry'a  u*  -ful  Uttk. 
technical  manual,  a  notice  of  which  ia  in  type. )— ItLf- 
arxavox.  (The  information  should  have  been  •ought 
in  back  number*.  To  answer  yonr  qiictioa*  briefly,  to 
A  we  reply,  certainly  ;  B,  copper,  preferably  insulated, 
the  sixe  depending  on  the  quantity  of  current  required  ; 
C,  much  lunger  distance*  can  be  covered  without  loss; 
I ),  the  answer  would  be  an  advertisement,  but  one  arc 
lamp  would  be  enough,  and  two,  one  at  each  end,  ought 
to  light  it  splendidly.  Any  of  the  companies  will  give 
an  estimate.)— Rnaxo.  iTfaer*  are  a  fair  number  in 
Sydney,  Melbourne,  and  Brisbane,  For  addresses,  arc 
"  The  Indian  and  Colonial  Mercantile  iiirecuiry,"  pub- 
lished by  (ieo.  Street  and  Co.,  80,  CornhiU. )— Ajaa- 
tbtst.  (Had  better  buy  the  but  three  volume*.  It  ia 
hard  on  u*  whnn  a  reailer  stop*  hi*  paper  for  a  few 
year*,  and  then  buys  the  laat  number  and  expects  us  to 
repeat  for  bra  especial  benefit  the  very  information  we 
have  been  striving  to  place  before  our  readers  week  by 
week  almost  for  months  and  year*  ;  K  F.  B.  fWe 
really  cannot  bother  Mr.  WeUiertl..M  with  queries  a*  to 
the  stamp  duties  on  deeds.  The  ouVial  at  Somerset 
House  will  mark  the  deed  if  the  consideration  is  stated, 
il.  We  do  not  know,  a.  We  have  no  room  just  now  for 
discussing  the  so-called  "  missing  links  ";  W.  B.  (U 
people  acre  all  bosKet  we  slvould  not  want  lawyer*  at 
all,  and  it  would  not  he  "absalutrly  necessary "  to 
have  mortgages,  n-conveysnoes,  or  any  other  docu- 
ments. Be  guided  try  the  opinion  of  your  own  solirasor 
-  if  lie  ia  *  respectable  one -and  do  not,  for  the  sake  of 
saving  tire  pounds,  endanger  your  property. 
Uas.  (The  AJbo  -Carbon  Ihrht  u  a  patent, 
cannot  make  it  yourself.  ~ 


as 


MxTxoa,  T 


In  type.) 


Thonxa  In  an  Editor's  Chair — Arncmfr  the 
thuiga,  writes  tlie  Tahiti,  which  a  puxxkal  editor  baa 
often  to  ponder  upon  ia  the  best  weans  of  pacifying 
the  Scry  gentlemen  whoso  letters  from  time  to  time 
ap|M*ar  ui  his  column*.  His  editorial  heart  is  ruunrsl 
by  tho  tendency  he  observes  to  wander  from  the 
point  at  iawue,  and  sooner  or  later  to  drift  into  idle 
irrelevances  or  poor  pcTsrjoalitiesl.  No-' 
so  well  calculated  to  arouse  the  combative  1 
aa  public  letter  writiup  ;  once  a  man  ia  engaged  in 
a  newspaper  controversy  charity  is  oast  to  the 
winds  ;  the  meekest  of  men  will  ait  down  to  pea 
TcnomOTU  mnuendos  about  the  character  of  the 
critic  who  has  ventured  to  differ  from  him  about 
the  authorship  of  a  prayer-book  or  the  raiding  of  a 
text.  Amiable  old  gentlemen,  admirable  in  all  th<? 
relation*  of  life,  will  sit  for  hours  together  with 
c  La  borate  vindictiTeneas  hugging  and  nursing  the 
prospect  of  impaling  an  antagonist,  or  perhaps 
subjecting  him  to  a  sort  of  literary  acalping.  To 
make  an  opponent  cut  a  pitiable  Sgurw,  so  that  his 
friends  may  think  of  him  aa  a  good  sort  of  creature 
who  has  made  the  mistake  of  appearing  in  print, 
soon  become*  the  chief  object  of  desire,  and  the 
truth  of  the  matter  in  dispute  ia  lightly  f 
and  so  epithet  is  piled  upon  epithet  until 
in  his  perplexity  announces  thai  the  controversy 
must  end. 

The  American  Self  - steering  Bicycle  Head. 

— In  our  notice  of  the  Stanley  Show,  p.  489,  wo 
omitted  to  mention  that  Messrs.  Gun**  and  Sous,  of 

rmingham,  exhibited  several  math 
patent  bead.    We  illustrated  and 
useful  invention  on  p.  34G,  last  volume. 


CHARGES  FOE  *U)VEBTISIHG. 

a  a. 

jtrt  sroras.' !  '.'.at 

Treat  rage  ASverUirraeBts  Fie*  ahuuam  fur  the  flrst  w  warts, 
ifWmrSifcl  per  Una.    I'arasrarh  Adi^rlHeiiient*  <la»  SJnUin* 

C,  Us*.   M11  (rust  psas  or  Baeasrssa  sdvarUietaasit  Muertc*  for 
m  taas  Kit*  shlUlraf*.   Reduce*  vrmi  fur  acne*  imT 
lassrUsn*  rosr  W  aaevrtalara  on  ■  ppln aOi, a  to  Uii 
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Tw*nty  ft  <ut  vvrii 

Vnr  PT»?f7  *rur,  m->Uat  Ktykt  w-ft«  ..•  1 

ADTatRTISEMEPfTa  m  the  KIXPtNKT  BALK  COLVM.H. 

u   ;.• 

•  •  It  motl  b* 


cavn  »ti*+t  in  tb*>  "  HlziKmBf  Hi 
muil  W  jrrv  51a ill  -  Jin  rvdurtion 


I  Hint  t 

fUl«  Ml 


■  111         All  aulTI-TllwCWOU 

r  tin  rrpa-a\W  iBw-rttiHU  , 
In  itvfi  whv-rv  the  •m*un1  irnt  ■if.-^H  Un*  »wKiU|na>,  U>* 
ptil.ii.h'r  trrmld  bm  fnUtul  U  ■  f  Ou.  cauii  t*e  *  fit.  hud  not 
astavnipa-    KU.I0M,  dowrvFr  lpfi'fc-r*i>>.5  lv»lfp«'ii^y  wUrnpat  ,  may 
V  a**nl  wkiT?  II  U  lrAnn**>nl4>*.l  Ui  t.fcU.m  I'  <>  U  a 
Tbc  tvdtlm.  L>  Itvludo.  (v>  p+rt  »(thr  ivdrrr^rmtTit.  irvj  ctwrr»4 
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PROF.  HUXLEY  ON  SCIENCE  IN 
EDUCATION. 

T  the  Liverpool  Institute  last  Friday 
Prof.  Huxley  distributed  tbo  prizes  to 
the  successful  students,  and  took  occasion, 
or  as  ho  himself  cxprt'tecd  it,  felt  monilly 
bound,  to  deliver  a  speech  on  scientific  educa- 
tion, because  it  was  expected.  Prof.  Huxley 
fourteen  years  ago  delivered  an  address  on 
the  same  subject  in  the  same  building  before 
the  members  of  the  PhilomaUiic  Society, 
and  the  present  was,  therefore,  a  fitting 
opportunity  to  review  what  he  had  said  in 
the  past.  'Prof.  Huxley  has  long  held  that 
tion  in  physical  science  supplies  iufor- 
i  of  peculiar  value,  because  it  is  of  a 
r  that  cunnot  be  otherwise  obtained ; 
as  educational  discipline  it  supplies 
in  a  better  form  than  any  other  study  can 
supply,  a  peculiar  kind  of  logic  and  a  peculiar 
method  of  testing  the  validity  of  our  pro- 
cess of  inquiry.   At  the  time  (fourteen  years 

X)  increasing  attention  was  being  paid  to 
cation  in  physical  science,  and  as  it  would 
no  doubt  go  on  increasing,  it  was  obvious 
that  the  time  given  to  teaching  and  training 
must  either  be  increased  too,  or  some  of  the 
other  subjects  of  the  curriculum  must  be 
removed  from  the  table.  Glancing  down 
the  lists  of  prize-winners  at  Liverpool,  we 
find  that  Prof.  Huxley  had  no  light  task  to 
distribute  the  awards,  which  included  Uni- 
versity and  other  distinctions,  certificates  of 
the  Oxford  local  examiners,  allowing  that 
"  general  knowledge "  had  not  been  ne- 
glected, and  quite  a  host  of  prize- winners  at 
the  Science  and  Art  examinations.  The  value 
of  science  teaching  as  an  item  in  general 
culture  is  well  expressed  in  a  paper  by  Mr. 
Worthington,  one  of  the  masters  of  Clifton 
school,  whoee  words  Prof.  Huxley  quoted. 
Mr.  Worthington  says  it  is  not  easy  to 
exaggerate  the  inii>ortance  of  the  informa- 
tion imparted  by  certain  branches  of  science. 
It  modifies  the  whole  criticism  of  life  made 
in  maturer  years— not,  be  it  noted,  because 
boys  have  acquired  a  knowledge  of  facte  by 
learning  science,  but  because  the  latter  has 
exercised  an  influence  as  much  moral  as 
intellectual,  which  is  shown  in  an  increased 
respect  for  precision  of  statement,  and  for 
that  form  of  veracity  which  consists  in  the 
acknowledgment  of  difficulties.  It  produces 
a  real  effect  to  find  that  nature  cannot  be 
imposed  upon.  The  student  of  science,  it 
may  bo  said,  experiences  no  difficulty  in 
saying  "  I  do  not  know,"  for  he  has  dis- 
covered that  there  are  so  many  matters 
beyond  the  ken  of  even  the  oldest  and  wisest 
of  us,  that  there  can  be  no  shame  even  when 
th«  acknowledgment  is  made  by  a  "pro- 
fessor." The  student  of  science,  if  he  goes 
earnestly  to  work,  mutt  acquire  some  know- 
ledge of  the  right  quality,  and  the  question 
is  how  to  set  young  students  to  work  in  the 
'--n.    Prof.  Huxley  holds  that 


there  arc  four  point*  which  must  be  attended 
to.  (1)  the  proper  selection  of  topics,  (2) 
practical  teaching,  (3)  practical  teachers, 
and  (4)  sufficiency  of  school  time.  If  these 
cannot  be  attended  to  by  anyone  who  intro- 
duces physical  science  in  a  school,  Prof. 
Huxley's  advice  to  him  is  to  leave  it  alone. 
As  to  topics,  they  include  a  general  know- 
ledge of  nature  and  specific  exercises  in 
science;  but  the  great  point  is  practical 
science  teaching,  which  requires  more  per- 
sonal exertion  and  trouble  on  the  part  of 
the  teacher  than  other  branches  of 
knowledge  do,  for  it  is  absolutely  necessary, 
in  Prof.  Huxley's  view,  that  the  pupils 
should  be  shown  what  is  behind  the  talk — 
"  in  science  the  condition  of  knowing  of  your 
TOU  XiXVI.-KO.  035. 


own  knowledge  the  things  you  talk  about  is 
absolutely  imperative."  Diminish  the  extent 
of  ground  covered  as  far  as  you  like, 
but  unless  that  which  is  taught  has  a  basis 
of  actual  observation  and  familiarity  with 
facte,  which  are  feebly  symbolised  in  words, 
it  is  far  better  to  leave  it  alone.  As  to  the 
teacher,  Prof.  Huxley  holds  that  it  is  a  pro- 
found mistake  to  suppose  that  elementary 
teaching  can  be  done  by  what  arc  called 
"  elementary  "  teachers — meaning  by  that 
persons  who  have  only  a  smattering  of  the 
knowledge  they  endeavour  to  impart  to 
others.  Prof.  Huxley'  says  that  there  is 
nothing  so  difficult  to  do  as  to  write  a  good 
elementary  book,  and  tLere  is  nothing  so 
hard  as  to  teach  properly  and  well  people 
who  know  nothing  whatever  about  a  sub- 
ject—an opinion  which  may  be  commended 
to  the  attention  of  those  gentlemen  who 
think  thoy  are  called  upon  to  write  a  text- 
book on  some  branch  of  science  with  which 
they  have  more  or  less  acquaintance.  Only 
those  who  have  endeavoured  to  teach  per- 
sons who  know  nothing  of  the  subject  can 
fully  appreciate  the  difficulty,  whereas  ex 
plaining  to  those  already  grounded  in  the 
matter  is  comparatively  easy.  A  teacher, 
then,  must  be  a  man  practically  acquainted 
with  the  facte  he  wishes  to  impart  to  others, 
and  until  lately  it  has  been  impossible  to 
give  the  would-be  teachers  the  instruction 
necessary  to  make  them  competent 
of  even  elementary  things. 

As  to  the  time  to  be  given  to  scientific 
education,  that  is  the  great  difficulty  at 
present,  and  it  cannot  be  determined  until  it 
is  agreed  what  other  subjects  are  absolutely 
necessary.  Prof,  nuxley,  however,  does  not 
avoid  it,  but  boldly  grapples  with  it,  and 
condemns  the  so-called  "  literary  educa- 
tion" which  prevailed  in  the  great  majority 
of  schools  when  he  was  a  boy.  He  does  not 
believe  in  the  system  which  kept  boys  at 
Greek  and  Latin  for  years,  learning  the 
grammar,  construing  certain  authors,  and 
writing  verses  which,  had  they  been  English 
verses,  would  have  been  condemned  as 
abominable  doggrel.  That  kind  of  lit.-rary 
education  was  not  literature  ut  all;  but 
science  in  a  very  bad  and  improper  form— 
for  grammar  is  science,  not  literature,  aud 
the  analysis  of  a  sentence  by  the  help  of  the 
rules  of  grammar  is  as  much  a  scientific 
operation  as  the  analysis  of  a  chemical  com- 
pound. Prof.  Huxley  says  there  is  nothing 
in  it  which  appeals  to  the  aesthetic  faculties, 
and  ho  asks  all  who  have  reached  his  age 
to  say  whether  they  had  a  conception  of 
what  art  and  literature  meant  until  they 
learnt  for  themselves  after  leaving  school. 
Grammar  is  a  science  ;  but  it  is  taught  in  a 
most  inadequate  and  inappropriate  way,  and 
not  as  a  science  at  all.  Prof.  Huxley 
doubted  whether  many  of  his  audience  could 
give  him  a  notion  of  what  a  nominative  case 
really  means,  and  of  why  it  is  necessary  for 
a  verb  to  have  a  connection  with  it.  The 
whole  thing,  he  said,  involved  a  knowledge 
of  logic,  and  of  considerations  which  it  is 
not  possible  to  put  fairly  aud  fully  into  the 
mind  of  a  young  person.  If  a  man  cannot 
get  literary  culture  out  of  the  Bible,  Chaucer, 
Shakespeare,  Milton,  Hobbes,  and  Berkeley, 
not  to  mention  others,  then,  in  Prof.  Hux- 
ley's opinion,  he  cannot  get  it  anywhere. 
Ho  would,  therefore,  devote  a  largo  portion 
of  the  time  of  every  child  to  a  study  of  the 
models  of  English  writing ;  and,  if  possible, 
he  would  add  Latin  and  German— the  former 
because  it  is  tho  key  to  all  the  Romance  lan- 
guages, and  German  because  it  enables  us  to 
understand  the  language  of  the  people  from 
which  most  of  us  derive  our  descent 
Drawing,  Prof.  Huxley  considers  an  essen- 
tial element  of  every  child's  education,  be- 
cause it  gives  the  means  of  training  atten- 
tion and  accuracy —two  things  in  which 
mankind  are  more  deficient  than  in  any 
other  mental  quality  whatever.  He  repu- 
the  idea  that 


draw,  for,  as  he  points  out,  writing  is  a 
form  of  drawing,  and  there  is  no  one  who 
cannot  be  tuught  to  draw  in  the  way  he 
means,  though  it  is  impossible  to  make 
artists.  Then  ho  would  have  every  child 
taught  some  art,  music  or  painting,  the 
elements  of  morals,  and  of  political  and 
social  life ;  and  beyond  all  that,  let  each 
take  his  special  line.  It  is  thus  not  a  ques- 
tion whether  one  order  of  study  should 
predominate,  but  what  topics  shall  be  se- 
lected in  order  to  combine  all  the  needful 
elements  of  education  in  such  proportion  as 
to  give  the  mind  the  greatest  food  and  the 
greatest  support  and  encouragement  in 
those  faculties  which  enable  us  to  appreciate 
truth,  and  to  enjoy  those  sources  of  inno- 
cent happiness  which  are  open  to  us,  while 
avoiding  the  pitfalls  which  beset  those  who 
break  either  tho  natural  or  moral  law. 
Knowledge,  from  Prof.  Huxley's  point  of 
view,  is  divisible  into  two  groups— matters 
of  science  and  matters  of  art,  for  all  things 
knowable  belong  to  tho  province  of  the 
former,  and  all  things  feelable  to  the  pro- 
vince of  art  -  the  a>sthetic  province;  thus  the 
business  of  education  is  to  provide  the  young 
in  the  first  place  with  the  means  and  hubit 
of  observation  and  of  procuring  information, 
and  secondly,  to  supply  the  subject  matter 
either  in  tfie  shape  of  science,  or  in  the 
shape  of  art,  or  of  both  combined,  and  that 
it  scientific  education  in  its  widest  and  best 
sense,  for  the  object  is  not  so  much  to  cram 
the  memory  with  rules  and  facts,  exception! 
and  hypotheses,  as  to  train  the  faculties  of 
the  young  so  that  they  will  receive  that  de- 
velopment which  will  enablo  them  to  be 
happy  and  useful  in  their  generation,  and 
to  furnish  them  with  all  that  is  most  lm- 
iKirtant  in  the  capitalised  experience  of  the 
human  race,  which  is  true  knowledge. 


REVIEWS 


Phytic*,!  Oytirs.     By  R.  T.  Gla/EBROoK, 
M.A.,  F.R.S.    London  :  Longmans. 

THIS  volume  is  one  of  the  scries  of  "  text- 
txioks  of  science  "  issued  by  Messrs. 
Longmans,  and  though  it  professes  to  deal 
only  with  physical,  as  distinguished  from 
geometrical,  optics,  tho  author  has  purposely 
avoided  drawing  a  very  decided  line.  Geo- 
metrical optics  treats  of  the  propagation, 
reflection,  and  refraction  of  rays  of  light 
according  to  certain  definite  laws,  while 
physical  optics  deduces  those  laws  ns  conse- 
quences of  a  certain  hypothesis  at  to  the 
nature  of  light,  and  explains  phenomena 
which  are  beyond  the  domain  of  geometrical 
optics.  Mr.  Glazcbrook,  who,  we  may 
remind  our  readers,  is  demonstrator  of 
physics  in  the  Cavendish  Laboratory,  and 
Fellow  and  Lecturer  of  Trinity,  Cambridge, 
undertook  this  work  at  the  request  of  Prof. 
Stokes,  and  naturally  makes  frequent  re- 
ferences to  the  writings  of  the  Lucanan 
professor  of  mathematics,  while  several  sec- 
tions new  to  the  textbooks  arc  from  tho 
papers  of  Prof.  Lord  Iteyleigh,  and  from 
the  MS.  notes  of  Mr.  T.  Dale.    To  give  a 


clear  explanation  of  the  arrangements  of 
lenses  and  other  apparatus  required  in 
optical  experiments,  as  well  as  to  describe 
the  spectroscope  and  the  chief  phenomena 
of  spectrum  analysis,  involved  more  or  less 
of  geometrical  optics ;  but  one  of  the 
principal  recommendations  of  the  work  to  a 
very  large  number  of  students  is  the  fact  that, 
except  in  one  or  two  sections,  no  deeper 
knowledge  of  mathematics  than  simple 
trigonometry  has  been  assumed.  The  earlier 
chapters  on  tho  rectilinear  propagation  of 
waves,  and  on  reflexion  and  refraction,  will 
offer  difficulties  to  many  students,  but  they 
can  take  the  author's  hint  to  accept  the  pro- 
positions as  demonstrated.  The  volume  is 
freely  illustrated  with  diagrams,  and  where 
apparatus  is  described  tho  illustrations  are 
from  photographs  of  the  instrument*  and 
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i  used  in  the  Cavendish  Laboratory, 
i  work  is  woli  adapted  to  meet  the  wants 
of  "  advanced  "  students,  end  will  be  found 
very  useful  by  lecturers  end  teechers. 

Practi-,,1  Mec  hem  ir*.   By  Join."  Perrv,  M.  E. 
London :  GhmH,  Petter,  and  Oalpin. 

Tnio  in  one  of  the  new  series  of  manuals 
of  technology  issued  by  the  publishers, 
and  is  really  a  method  of  studying 
mechanics  especially  adapted  to  those  who 
are  ulreedv  familiar  with  them  in  the  way 
of  rulo  ami  thumb.  Prof.  Perry  has  grasped 
the  trap  idea  of  technological  education,  end 
objects  to  teaching  a  workman  as  if  he  were 
a  schooll>oy.  He  goes  further :  be  would 
even  assume  that  the  schoolboy  has  acquired 
some  experience.  This  work,  however,  is 
intended  for  workmen  and  apprentices ;  for 
those  who  are  supposed  to  nnve  some  pre- 
vious kuowlodge  of  the  behaviour  of  mate- 
rials and  machinery,  aud  who  can  put  the 
facts  to  the  test  of  experiment  when  they  do 
not  know  they  are.  true  from  their  expe- 
rience. Prof.  Perry  pertinently  says :  "  I 
believe  that  the  most  illiterate  men  may  be 
rapidly  taught  practical  mechanics  if  we 
take  the  right  way  to  teach  them — approach 
the  subject  from  their  point  of  view,  rather 
th  en  compel  thorn  to  epproach  it  from  ours." 
That  pawage  gives  the  kevnote  to  the  method 
of  teaching  adopted  by  the  author,  who  ex- 
pects the  reader  to  understand  the  meaning 
of  decimals  it:  arithmetic,  to  possess  a  box 
of  drawing  instruments,  and  to  comprehend 
tin  fact  that  a  letter  of  the  alphabet,  or  any 
other  symbol,  may  be  used  to  represent  a 
physical  magnitude.  The  reader  must  also 
know  the  elementary  principles  of  mechanics, 
not  from  l*>ohs  or  lectures,  but  from  prac- 
tical experience.  Hero,  then,  is  just  the 
book  which  many  workmen  in  this  country 
cau  study  with  advantage,  and  which  is 
what  a  manual  of  technology  should  be. 

Pump*  and  Puinying  Machinery.  By  FnEDE- 
RICkColyeb,  M.  Inst.  C.  E.,  dec.  London: 
E.  an  1  F.  X.  Spou. 

This  is  a  companion  treatise  to  the  author's 
work  ou  ••  Hydraulic  end  Steam-Lifting 
Machinery,''  which,  we  think,  will  be 
found  equally  useful  by  the  profession. 
The  elementary  facts  in  connection  with  the 
thoory  of  pumps  find  no  place  in  the  book, 
which  is  devoted  solely  to  practical  details 
offered  in  as  terne  a  style  as  possible,  iorthe 
uso  of  readers  who  are  capable  of  under- 
standing the  matters  described,  aud  merely 
require  the  use  of  data  which  have  been 
obtained  from  actual  experiments,  to  decide 
upon  the  dimensions  and  design  of  the  plant 
for  a  uew  establishment.  Thus  the  volume 
contains  a  number  of  plates  of  pumps, 
eugines,  and  machinery  used  in  pumping, 
valuable  tlati  in  connection  with  their 
working  results,  and  brief  mites  of  dun  e  u - 
sious  an  1  general  arrangements. 

We  have  also  received — .1  HaudboiJt  of  the 
Elrrlnr  Lighting  Art,  1KS2,  by  A.  P.  POLBY, 
P..A..  ami  Frank  Dethkiuoe  (Simpkin, 
Marshall  and  Co.);  The  Electric  Lighting 
Att.  lHS'J.  bv  CLEME.VT  Hiooixs,  M.A.,  and 
E.  W.  W.  Edwards,  B.A.  (W.  Clowes  and 
Sons),  are  both  intended  for  the  use  and 
guidance  of  local  authorities.  The  letter  is 
the  more  elaborate  work,  and  contains 
numerous  notes  and  cases.  It  is,  in  fact,  a 
treatise  on  th'1  law  as  it  relates  to  local 
authorities.  tomjKinies,  and  their  share- 
holders. The  formor  is  a  digest  of  the  Act, 
which  will  be  useful  to  all  members  of  local 
boards,  or  other  bodies,  who  may  be  re- 
sponsible for  th?  introduction  or  rejection  of 

the  electric  light  into  given  districts.  

The  Yearbook  <■/'  Photography,  edited  by  H. 
Baden  PnirniAP.r.,  F.C.S.  (Piper  and 
Carter),  is  as  usual  full  of  interesting  matter 
to  photographers  and  to  those  engaged  in 
the  processes  which  have  sprung  out  of  tho 


nice  portrait  of  Wheatstone  by  tho  Bawyer 
Collotype  process,  and  there  is  e  portrait  of 

Mr.  Woodbury,  by  Ives'  patent  process.  

Flowert  of  the  .SAry,  by  Richard  A.  Proctor 
(Chatto  end  Windus),  is  a  new  edition,  or 
apparently  a  reprint  of  a  series  of  tho 

author's  essays  on  astronomical  subjects,  

Nature  Studir*  and  Leiturc  Readings  (Wyman 
and  Sons)  are  collected  essays  from  tho 
pages  of  a  contemporary.  By  such  writers 
es  Grant  Allen,  Andrew  Wilson,  Thos. 
Foster,  Edward  Clodd.  A.  C.  Renyard,  end 
Richard  A.  Proctor,  they  cannot  fail  to 
interest  readers,  and  from  the  variety  of 

subjects,  must  suit  all  sorts  of  people.  

The  Start  in  their  Bea#m»,  by  KlCBAKD  A. 
Proctor  (Wyman  end  Sons),  is  en  atlas  of 
twelve  maps,  exhibiting  the  appearance  of 
the  heavens  at  any  hour  of  the  night  all  the 
year  round.  All  stars  down  to  fifth  magni- 
tude ere  inserted,  end  the  magnitudes  indi- 
cated by  the  special  form  of  the  marks,  which 
are  white  on  blue  ground.  This  work  is 
rightly  described  as  an  easy  guide  to  a 
knowledge  of  the  stars.  \\~hert  to  Emi- 
grate (Wyman  and  Sons)  is  a  "  handy  guide 
to  all  tho  English  Colonies  for  intending 
emigrants,"  but  it  is  a  pity  the  author  did 
not  append  his  name,  for  the  man  who 
undertakes  to  advise  "  whero  to  emigrate  " 
incurs  considerable  responsibility  of  tho 
moral  kind.  If  bricklayers  arc  *'  offered,  at 
the  present  moment,"  wages  varying  from 
20s.  lod.  to  3s.  2d.  per  day  in  Manitoba 
and  the  Xorth-West,  it  must  be  because 
there  is  so  little  bricklaying  to  do  that  it 
does  not  pay  men  to  emigrate  there.  The 
guide,  however,  gives  some  trustworthy 
facts  about  tho  colonies  themselves,  and  as 
it  is  accompanied  by  neat  little  maps,  in 
tending   emigrants    may   obtain  useful 

information   from   it.  JJtmteluid  Boiler 

Erplotiont,  by  WILLIAM  LNOIXAM,  M.E 
(Lock wood  and  Co.),  is  a  manual  which 
should  be  read  by  all  who  have  hot- 
water  fittings  in  their  bouses.  Tho  plates 
will  explain  the  arrangements  usually 
adopted,  and  with  the  text,  render  a  com- 
prehension of  tho  system  easy.  Where  the 
"danger  "  comes  in  is  clearly  pointed  out, 

and  also  the  best  means  of  avoiding  it.  

Calfert't  Mechanic*  Almanack  for  1883  is  the 
tenth  year  of  this  popular  and  very  useful 
little  annual.  It  is  published  by  tho  author 
at  Great  Jackson-street,  Manchester,  but 
can  lie  had  of  all  booksellers,  and  the  railway 
stalls — sufficient  evidence  of  the  position  it 

has  attained  by  its  merits.  The  Engineer 

ami  Building  Trades  Almanack  (Abel  Hey- 
wood,  Manchester)  is  another  annual  which 
appeals  to  a  wide  circle,  as  it  contains  a 
variety  of  useful  matter,  a  greet  deal  of 
which  is  reproduced  from  our  own  pages. 
 Plate t  Euayi,  by  James  Platt  (Simp- 
kin,  Marshall,  end  Co.),  is  e  larger  edition 
of  the  well-known  works  issued  by  a  man 
who  has  something  to  say  end  knows  how 
to  say  it.  The  present  volume  contains 
"Business,"  "Money,"  end  "Economy," 
and  is  adorned  with  a  photo  portrait  of  the 

author.  Longman's   Magazine  continues 

the  promise  of  its  first  number.  Nos.  2,  3,  and 
4  show  that  the  editor  judiciously  mixes 
popular  science  papers  with  fiction  end 
verse,  end  we  have  tons  an  excellent  maga- 
zine at  a  small  cost.  From  tho  United 

States  Commission  we  have  the  Report  of  tht 
Fithtrit*  Commiuioner  for  1879,  containing 
besides  matters  relating  purely  to  the  work 
of  the  commissioner  in  the  United  States,  a 
variety  of  valuable  information  in  connec- 
tion with  fish  and  fishing.  These  volumes 
are  really  of  value  to  other  countries  than 
America,  and  tho  United  States  Government 
is  to  be  thanked  for  the  generous  manner  in 
which  it  distributes  them.  Chemical  Per- 

C.  H.  Ridsdale  (Crosby  Loekwoodand  Co.). 
is  intended  to  help  the  student  to  understand 
the  calculations  of  the  laboratory,  and  to 


of  the  art.  The  frontispiece  is  a  save  tho  chemist  some  of  his  less  interesting 


labour.    The  book  should  lie  useful  to  many 

of  our  readers.  Jai.  Natmyth,  Engineer : 

An  Autobiography,  edited  by  Samuel  Smiles 
(John  Murray)  is,  as  its  title  indicate.,  a 
of  the  famous  inventor  of  the  steam 

 The   Bdl   iVeies  and  Binger,' 

(Allen,  Ave  Maria  -  lane,  EX.. 
weekly  one  penny),  is  a  neatly  got  uj> 
periodical  devoted  to  the  interests  of  the 
lovers  of  the  tintinnnbnlary  art.  That  the 
interest  evinced  in  bell-ringing  is  universal 
is  clearly  proved  bv  the  fact  that  in  lest 
week's  numlier,  independently  of  ringing 
items  from  ell  parts  of  England,  there  is  a 
long  account  of  the  performance  of  six 
6- scores  of  grandsire  doubles  on  the  bells  of 
Christ  Chinch  Cathedral,  Canterbury,  New 
Zealand.  The  journal  well  deserves  the  sup- 
port both  of  ringers  and  the  general  public, 
for  whom  it  contains  various  interesting 
items. 

We  have  also  received  American  Foundry 
Practice,  by  Tnos.  D.  West  (New  York: 
John  Wiley  and  Sons),  a  work  we  shall 
notice  at  some  length.  We  have  already 
given  some  portions  of  it  in  the  shape  of 
articles  quoted  from  one  of  ou 
can  contemporaries. 


ASTRONOMICAL  NOTES  FOR 
MARCH,  1883. 

The  Sun. 


4 


Souths. 


At  Greenwich  Mean  Noon. 


Uight 
Ascen- 
sion. 


Pocli 
nation 


Sidereal 
Time. 


m.  s.  p.m    h.  m.  s.  s 

12  33  30  „*22  48  21  7  3.)  59S. 
11  2833  ,.  '23    C  ' 


LI  I  J.)  D-JJI 

69'5  40  48, 
27  3  43  42, 


10  13  22  „i23  25 
8  50  00  ,.  23  43  46  1  45  30. 
7  20-98  ,,'  0  2  0  0  13  OX 
5  48  94  „•  0  20  ll}2  11  4, 
4  16-83  „  0  38  2lk   8  0, 


b.  m.  s. 
22  35  47  " 

22  55  30-5  1 

23  15  13-29 
23  34  66-0  j 
23  51  3S-S! 

0  14  21-57 
0  34 


The  method  of  finding  tho  Sidereal  Time  at 
Maui  Noon  at  any  other  station  will  be  found 
on  p.  373. 

At  11  p.m.  on  tho  20th,  the  Sun  is  said  tech- 
nically to  enter  Aries,  and  {tyring  is  supposed  to 
commence.  In  reality,  as  is  well  known,  he. 
this  instant,  forms  a 'rudely  equilateral  triangh- 
with  X  andu  l'isciiim.  This  is  the  theoretical  datecf 
the  Equinox,  which  will,  howovcr,  ri^illy  occur 
in  Ijuiidon  on  the  19th,  when  the  Sun  will  bt- 
juiit  12h.  above  the  horizon.  The  Zodiacal 
Light  m»v  now  be  looked  for  in  tho  West,  every 
clear  night  after  sunset.  Spots,  faeula?.  and 
prominences  continue  to  appear  upon  the  Sun's 
disc. 

The  Ifoon 

Enters  her  Lost  Quarter  at  5h.  26-lm.  a.m.  on 
the  2nd,  and  is  new  at  4h.  313m.  in  the  carly 
xnorning  of  tho  9th.  She  will  enter  her  Firs* 
Quarter  at  8h.  31  4m.  p.m.  on  the  15th:  be  full 
at  6h.  48m.  in  the  evening  of  the  2'Srd;  and  for 
the  second  time  this  month,  enter  her  Last  C 
on  the  31st  at  8  21-3  p.m. 


Pay  of 
Month. 

Moon's  Age 
at  Noun. 

Senilis. 

Days. 

h.  m. 

1 

21-7 

5    13-4  a^n. 

6 

26-7 

9    370  „ 

11 

2  .; 

2    13  4  p.m. 

16 

73 

6    54-4  „ 

21 

12-3 

10    47  7  ,. 

26 

173 

1    38  0  a.m. 

31 

22-3 

6  39-S 

Tho  Moon  will  he  in  conjunction  with  Venu« 
at  10  p.m.  on  tho  6th;  with  Mercury  at  lOi.tn 
on  tho  7th  ;  with  Mars  at  8  o'clock  on  the  mr 
ov«ning:  with  Saturn  at  11  a.m.  on  the  I  Jth ,  1 
with  Jupiter  at  4  p.m.  on  the  15th. 


Digitized  by  Google 


Feb.  23.  1883. 


ENOLTSTT  MECHANIC  AND  WOTCLT*  op  PCTFNCE:  No,  93V 


561 


Occultations  of  Fixed  Star*  by  the  Moon. 


Name  of 

8Ur. 


12  o  Arietis 

20  14  Sextan  tin 

21  SC  Srxtuntii 
24  50  Virginia 
28  41  Libra.- 
28  tOphiuihi 
31  16  Sagittarii 


Dimppcar- 
sncc. 


h.  m. 

C  51  p.m. 
12  3  „ 

6  37  „ 
12  38  „ 

4  1  a.m. 
12  0  p.m. 

2  44  a.m. 


Moon's 
I.imb. 


l>irk 
Dark 
D.rU 

Ilright 
Bright 
liriicht 
Bright 


"z   -c  ■ 


4* 


i.ii 

To 
94 

36 
1 1 'J 

69 


u 

91 
41 

8? 


Roappcar- 
mu  I. . 


Moon's 
l.:i..':,. 


I* 


h.m. 
7  49p.ro. 
I  17  a.m. 
7  48  p.m. 
1  51  a.m. 
6  1..! 
12  51  p.m. 
3  49  a.m. 


Bripht 
Bright 
Bright 
Park 
Dtuk 
Dark 
Park 


304 
243 
245 

305 

217 
303 


Jupiter 

Souths  in  ttrong  twilight  even  at  the  beginning 
of  March,  and  must  Ic  looked  for  as  soon  as  ever 
it  is  daik  to  bo  seen  to  any  advantage  ;  as,  how- 
ever, he  does  not  sot  unt  il  about  3  a.m.,  during 
the  earlv  part  of  the  month,  and  about  Ih.  30n». 
at  the  end  of  it,  we  give  our  usual  epbemcris  ol 
him.  He  is  in  so-called  Quadrature  with  the 
Sun  at  9  a.m.  on  the  1 4th.  Hi*  angular  diameter 
•vhichis  38  on  the  1st.  i»  rvduw-d  to  34  6  by 
the  31st. 


i:-o 
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Jupiter's  Satellites. 


~5 

— 

i  . 
1 

C£  0 

-  = 

H. 

Hi 

s. 

n 

a 

3 
& 

H 

if. 

1 

•-. 

J 

1 

£  e* 
5  § 

H. 

| 

M. 

9. 

2 

m 

Oc  1) 

12 

0 

r.M. 

13 

IP 

Oe  I) 

8 

r.M. 

ill 

Sh  I 

8 

('< 

r.M. 

f£ 

;// 

2 

45 

»  M. 

13 

I 

Trl 

10 

24 

Sh  I  , 

8 

41 

A 

4 

ii 

Trl 

■i 

P.M. 

13 

in 

ShJ 

1 1 

22 

Tr  E 

8 

64 

ii 

•r 

i 

TV/ 

1 

A.M. 

13 

I 

Sh  1 

1 1 

r 

22 

"l 

Tr  E 

9 

5 

ft 

.• 

ii 

M  / 

13 

I 

Tr  E 

12 

40 

1 

Sh  K 

10 

23 

»• 

5 

u 

rvr 

18 

14 

/ 

ShE 

69 

A.M. 

11 

HhE 

11 

28 

j 

6 

I 

on 

16 

P.M. 

14 

// 

F.c  Jt 

•  7., 

23 

I 

Ec  B 

7 

34)', 

f*. 

II 

Or  i> 

14 

14 

/// 

ShK 

1 

S 

24 

III 

Ec  R 

8 

in 

Sh  1 

16 

14 

I 

<»c  D 

• 

39 

r.M. 

28 

I 

Or  D 

11 

-& 

I 

Tr  I 

30 

1  ! 

I 

Ec  K 

11 

16., 

29 

1 

Trl 

8 

45 

9* 

11  _ 

6 

I 

Sh  1 

; 

48 

l.i 

// 

Sh  I 

,  i 

29 

11 

Tr  I 

s 

49 

C. 

in 

su  B 

10 

H 

15 

/ 

Sh  I 

: 

■! 

I 

Mi  I 

10 

6 

i 

Tr  E 

10 

46 

16 

// 

Tr  K 

6 

14 

.» 

29 

I 

Tr  E 

11 

*■ 

6 

II 

EcR 

11 

31 

16 

I 

Tr  E 

7 

9 

29 

II 

Sh  I 

11 

19 

6 

I 

Sh  K 

11 

4 

16 

I 

ShE 

8 

28 

29 

II 

Tr  K 

11 

36 

7 

I 

Ec  It 

<j 

!5 

15 

II 

Si!  K 

8 

50 

■  ■ 

29 

/ 

SJiE 

12 

19 

8 

// 

v.  a: 

o 

If 

20 

in 

Trl 

10 

3 

Ml 

I 

Ec  It 

9 

3** 

20„ 

| 

7 

.*A  A 

6 

33 

" 

20 

ii 

Or  I) 

11 

Jl 

11 

/ 

ShJS 

6 

47 

.1 

10 

]ir 

SA  / 

• 

33 

•  1 

*t 

I 

IV  1 

12 

20 

.. 

31 

VI 

Oe  R 

0 

58 

[  » 

10 

IV 

Sh  K 

7 

35 

20 

/// 

TV  U 

12 

51 

31 

u 

Ec  R 

8 

II 

14„ 

;: 

// 

Trl 

2 

10 

A.M. 

21 

/ 

.sv,  / 

1 

38 

A.M. 

31 

III 

E.  1' 

9 

K. 

i-I 

OcD 

1 

10 

21 

I 

Ol  1) 

9 

35 

P.M. 

31 

III 

lv  K 

» 

« 

13 

m 

TW 

6 

1 

IMC. 

•>•> 

/ 

r.c  it 

1 

33'" 

13 

m 

Tr  K 

8 

47 

i  - 

i 

Trl 

6 

\i 

r.M. 

Ec  Eclipse ;  Oc  Occultatiou  |  Tr  Trim 
R  Rittp^jaraneo  ;  I  In^rross  ;  K  Efrress. 
its  visibility  is  rendered  doubtful,  either 
to  the  horizon. 


.it  of  Satellite  ,  Sli  Transit  of  Shadow  ;  I)  UiaabptaraiK'O . 
The  printing  of  a  phenomenon  in  itaha  JiaAiuitoa  that 
the  brightness  of  the  twilight  or  by  Jupiter's  proximity 


I*  a  Morning  St»r  during  the  entire  month.  lie 
iittains  his  greatest  elongation  Wert  (27"  13')  at 
5  p.m.  on  March  3rd.  His  considerable  South 
Declination  is  very  unfavourable  for  his  observa- 
tion, though,  even  at  this  time.  11 U  angular 
diameter  diminishes  from  7'4'  on  the  1st  to  6"! 
by  the  31st. 


Ii 

(5*3 


Right 


1 
6 
11 

16 
21 

a 


h.  m. 
21  3-6 
21  247 

21  49  I 

22  15-8 

22  44-2 

23  140 
23  45-3 


Declination 
South. 


16  47  8 
16  3  9 
14  415 
12  51-3 
10  25-7 
7  29  1 
4  3-3 


h.  m. 

10  28- 1  a.m. 

10  29-5  „ 

10  34-2  „ 

10  411  „ 

10  49-7  „ 

10  59-8  „ 

11  11-4  „ 


Thft  path  indieateil  by  tho  above  Ephcmeris 
eommtnees  in  Caprieomus,  crosses  the  greater 
part  of  the  breadth  of  Aauarius,  and  terminates 
m  Piso.s.  At  6  p.m.  on  the  9th  Mercury  will  be 
in  conjunction  with  I  Ciapricorni,  but,  of  course, 
below  tho  horizon.  Ho  will  also  bo  in  conjunc- 
tion with  Mars,  under  similar  conditions,  at  6 
p.m.  on  the  17th. 

Venus 

Is  a  mciminir  Star  too,  and  is  just  as  badly 

placed  for  tho  observer  as  Mercury.  Shu  is, 
though,  a  conspicuous  object  to  the  naked  eye, 
which   he  is    not.     Her    angular  diameter 

i"..! :-  ■  -  :■■  --.  ."  :  en  thi  lit)  la  Ytt  by  Bu 

end  of  March. 


Venus. 

S3 

Right 
Ascension. 

Declination 
Bouth. 

Souths. 

h.  m. 

h.  m. 

1 

19  42-9 

19  7:6 

9    7-6  a.m. 

6 

20  5-8 

18  30-4 

»  10-7  „ 

11 

20  28  8 

17  40-6 

1  140  „ 

16 

20  Sl-8 

16  3S-4 

«J  17-3  „ 

21 

21  14-8 

16  24-2 

9  20-6  „ 

26 

21  37-6 

13  58-8 

9  23-7  „ 

31 

22  0-3 

12    23  1 

9  26-7  ,. 

Hence  Venus  travels  from  Sagittarius  through 
Caprieomus  into  tho  borders  of  Aquarius.  She 
will  bo  in  conjunction  with  ft  Capricorn!  (under 
tho  same  circumstances  as  Mercury,  mentioned 
above)  at  1  a.m.  on  the  27th. 

Mars 

for  tho  observer's  purpose,  remains  quite  invisible. 
The  Minor  Planet 

Vesta 

Is  now  in  a  peculiarly  favourable  position  for 
observation,  and  iiuiy  r.ow  1*  deU-cte-d  with  tho 
naked  eye  on  a  dark  night,  by  anyone  possessing 
tolerably  acute  vision.  Our  Ephctncris  is  for 
intervals  of  10  da  vs. 


Day  of 
Month. 

Right 
Ascension. 

Declination 
North. 

SuutKs. 

h.  m. 

*  j 

h. 

m. 

2 

10  lft-8 

20  49-0 

1 1 

34-2  p.m. 

12 

10  70 

21  42-7 

10 

461  ,. 

22 

10    0  3 

22  13-3 

10 

o-i  ., 

It  will  thus  be  seen  that  Vesta  will  travel  back  • 


n 

'  Right 
j  At  tension. 

Declination 
North. 

'   h.  m. 

1 

5  23-9 

23  1-9 

A 

5    25  1 

23  3-7 

ft 

1  266 

23  5-7 

6   28  5 

23  7-8 

21 

!   5  30-4 

23  10  0 

■26 

.   5  33-0 

23  12-3 

'31 

1   5  35-7 

23  14-6 

So..lhs. 


h 


m. 

6  47  0  p.m. 

6  28-5  „ 
G  10-4  '•£. 
5  52  « 
5  35- 1  „ 
5  17  8 
I  OS 


J2_ 


Hence  Jupiter  will  describe  a  short  arc  from 
west  to  east  ubovo  ;  Tauri. 

Saturn 

Is  an  Evening  Star,  but  is  approothing  tho  "West 
even  more  rapidlv  than  Jupiter.  In  fad,  ho 
Souths  now  in  bright  sunlight,  and  is  low  dowr. 
rn  the  West  by  the  time  that  it  is  quite  dark. 
l-'or  this  reason  our  ephemeris  of  him  oztsMS 
onlv  through  tho  first  third  of  the  month.  Wo 
shall  not  resume  it  until  bis  ap^arance  buforw 
sunrise  in  the  early  Autumn.  His  angular 
diameter  decreases  insensibly  from  15  8"  to  16-6' 
during  the  time  specified.  No  perceptible  chnngi 
occurs  in  the  opening  of  bis  ring. 


M  I  Right 

3  d  Ascension. 


1   h.  m. 
1       3  16'3 
«  i   3  16-8 


Declination 
North. 


16  0-7 
16  7-7 
16  111 


— 


Souths. 


h.  m. 

4  38-8  p.m. 

4  20  6  „ 

i  26  „ 


This  short  arc  ties  to  the  South-east  c! 
i  Arietis. 

Uranus 

Is  now  very  well  placed  for  the  ol  server,  coming 
as  he  does  into  oppoiritk'n  to  th<.  Sun  at  5  a.m. 
on  March  12th.  and  King  above  the  horizen 
during  all  the  working  hours  of  the  night.  His 
angular  diameter  remains  constant  at  4  darimr 
jJie  month. 


Right 
Ascension. 

Declination  i 
South. 

I 

h.  m. 

T 

11  310 

4  0-8 

11  30-2 

4  5-9 

ii 

11  23-4 

4  ll'O 

16 

11  28-6 

4  16-2 

21 

11  27  8 

4  21-2 

<  26 

11  270 

4  26-1 

31 

11  26-.1 

4  30-9 

Souths. 


h.  m. 
12  531 
12  o2-6 
12  12-2 
11  61-7 
11  31-3 
11  10-9 
10  50-4 


.th  is  describod  in  tl.< 
above  thi  6th  mng.  star  89  Lcrnis. 

Neptune 

fi-rthe  obsen-er'j  parpen,  left  us  fort!'. 
Wilson. 

Greenwich  Mean   Time    cf    Scuthin«r  or 
!r-  Bleven  of  the  Principal  Pixed  Stars  cn 
the  Night  of  March  1st,  1663. 

Souths. 

Star.  !:.  in.  s. 

6  '»0  40-37  r.n 
6  58  29-64  „ 

o-Orionis   7  11  53-31  „ 

Sirius   8    2  54-25  ,. 

Castor  I  49  5V80  ,. 

Proeyon   8  55  57-05 

Pollux  9    0  66-19  „ 

A  Cancri   10  14  .58-96  ,, 

p  Hydro   44  19-10  ,, 

I{*gulus    11  24  30-75  ., 

a  tlrsa>  Majoris        ..       ..  12  18  44  41  ,. 

*  .Tho  method  of  ascerUiiiiig  the  Oreenmith 
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Time  of  Southing  of  cither  of  the  Stum  in 

:.t 


the  »boTC  1-ist  for  any  other  Night  in  March,  as 
,  of  its  Local  ~ 


any. 


_  the  instant 
Station  will  be  found  on  p.  375 


Shooting  Stars 

May  be  watched  for  from  the  1st  to  the  4th,  and 
a*?aui  on  the  16th. 


HEARSONS  INCUBATOR. 

HATCH  ISO  the  eggs  of  poultry  and  certain 
game  birdi  by  means  of  incubators  is  an  in- 
dustry which  has  grown  into  considerable  dimcn- 
aions  during  the  past  ton  years — perhaps  because  the 
demand  is  so  great,  and  perhaps  also  because  the 
moans  of  carrying  it  on  hare  been  vastly 
improved.  Our  own  pages  boar  witness  to  the 
fact  that  a  great  deal  of  interest  is  taken  in  the 
subject,  and  as  we  have  previously  described 
other  inrulutors,  we  now  give  some*  particulars 
<>f  Hearaon's  champion  incubator,  an  apparatus 
which  has  been  long  enaugh  in  existence  to  have 
undergone  •  severe  trial,  and  which  has  proved 
itself  to  be  second  to  none.  Other  things  being 
equal,  it  is  well  understood  that  the  method 
of  regulating  the  temperature  is  the  distinguish  - 
ing  featuro  on  which  the  rcktivo  merits 
of  incubators  depend;  for  it  is  clear  that, 
nnleas  the  apparatus  is  to  be  very  trouble- 
some, there  must  be  some  arrangement  by  which 
the  temperature  can  be  steadily  maintained  at  102' 


quentlv  lift  the  damper  if  the  weight  were  not 
shifted  so  far  along  the  lever  that  a  temperature; 
of  104  must  be  reached  before  the  damper  begins 
to  open.  Whether  lamp  or  gas  is  used  as  the 
source  of  heat  the  flame  must  always  bo  turned  to 
a  greater  height  than  is  absolutely  necessary,  so 
that  there  shall  always  be  a  little  heat  to  shunt. 
The  other  parts  of  the  apparatus  will  be  clearly 
understood  by  the  following  description  : — A  is 
the  water  in  the  tank;  II,  perforated  metallic 
movable  egg-tray;  C,  water-tray  for  damping 
the  air  which  enters  by  D,  and  passes  through 
a  piece  of  coarse  canvas  which  niters  it;  K, 
ventilating  holes,  to  insure  a  full  supply  of  fresh 
air ;  K,  slips  of  wood  for  varying  height  of 
egg-tray  ;  M,  mm -conducting  material ;  IS ,  ther- 
mometer :  P,  milled  head  screw  for  adjusting  the 
needle  and  lever ;  8,  capsule ;  T,  lamp. 


THE  MODERN  LATHE:  ITS  MANU- 
FACTURE AND  USES.* 

By  J.  H.  Evsjcb. 
(Continued  from  p.  541.) 


\  NOTHER  great  advantage  of  possessing  an 
/V  eccentric  cutter  is  that  it  is  capable  of  being  used 
for  cutting  squares,  hexagons,  octagons,  4c.  This  is 
done  by  extending  the  eccentricity  to  cut  a  circle 
i  ither  largi  r  than  the  size  of  the  surface  required  . 
this  done,  the  cutter  is  driven  at  a  high  speed,  and 
ed  along  the  surface  by  the  movement  of  the 


—104*  Fahrenheit,  when  required,  and  regulated 
to  suit  the  processes  going  on  within  the  eggs. 
When  it  is  remembered  that  the  operation  of 
hatching  the  eggs  of  fowls  runs  over  21  days, 
ind  that  a  few  hours'  neglect  on  the  20th  day 
may  ruin  the  whole  "neat,"  the  importance  of 
having  a  really  trustworthy  incubator  oan  be 
readily  appreciated.  In  the  annexed  engraving 
we  give  a  longitudinal  section  of  llcarsou's 
champion  incubator,  the  distinguishing  feature  of 
which  is  tho  capsule  S,  and  the  accessories  by 
which  tho  temperature  is  regulated.  The  capsule 
is  a  little  vessel  of  flexible  metal,  exposing  Urge 
surface  compared  to  its  contents.  It  contains 
about  20  drops  of  a  liquid  which  boils  at  the 
highest  range  of  temperature  desired  in  the 
drawer  of  the  incubator,  and  consequently,  when 
that  temperature  is  reached  the  flexible  side  of  the 
capsule  cxisands,  or  is  puffed  out,  giving  motion 
to  a  needle  O,  which  acts  on  the  lever  G,  and 
opons  the  damper  F.  In  tho  engraving  for 
clearness  the  lamp  is  shown  with  a  vertical 
chimney  and  a  horizontal  tube  loading  out  of  it 
and  passing  through  tho  water-tank,  when  it 
turns  up  to  the  air ,  in  practice  the  tube  is 
returned  to  give  more  heating  surface,  and  to 
bring  the  two  chimneys  side  by  side.  In  ordinary 
working  the  heated  gases  pass  through  the  lube 
L  and  warm  the  water ;  but  when  the  capsule 
is  brought  into  action  the  damper  F  is  lifted  and 
the  host  from  the  flame  shunted  out  by  the 
chimney  V.  The  weight  H  on  the  lever  regu- 
late* the  opening  of  the  dumper,  which  should 
he  limited  to  one-eighth  of  an  inch,  and  it  also 
regulate*  the  temperature,  for  the  capsule  com- 
men  cos  to  expand  at  97-98*,  and  would 


slide-rest.  A  certain  amount  of  beautiful  work 
may  bo  done  on  the  dome  or  sphere  by  turning  the 
work  in  the  first  instanoe  to  the  shape  required, 
and  then  adjusting  the  radius  of  the  cutter  to  suit 
it ;  by  a  variety  of  setting,  in  this  way  some  very 
beautiful  work  is  produced.  Having  described  a 
few  of  the  capabilities  of  this  instrument,  I  will 
pass  on  to  a  brief  outline  of  the  eccentric  chuck,  its 
movement  and  results.  In  making  a  chuck  of  this 
description,  it  will  be  necessary  that  the  greatest 
care  should  be  exercised,  for  the  simple  reason  that 
if  it  is  not  absolutely  true  iu  all  it*  parts  it  will  be 
impossible  to  do  accurate  work.  The  first  thins  to 
do  will  be  to  screw  the  back  so  that  it  will  stand  at 
a  right  angle  to  the  bed  of  the  lathe  when  the  index 
points  to  zero.  This  done,  the  face  must  be  care- 
fully turned  over  and  surfaced  j  the  steel  slides  are 
then  fixed  to  it,  and  the  front  plate  fitted,  equal 
care  being  given  to  this  also.  You  will  see,  by 
examining  this  chuck,  that  the  slide  is  capable  of 
being  advanced  from  two  to  three  inches,  and  if 
there  is  the  least  error  at  starting,  by  the  time  it  is 
moved  a  very  short  distance,  the  error  will  be  so 
multiplied  that  it  will  be  useless.  And  now  as  to 
the  work  to  be  done  by  its  aid :  if  for  patterns 
similar  to  the  minor  productions  of  the  cutter,  it 
will  only  require  the  slide  to  bo  set  out  the  required 
distance,  and  a  fixed  double-angle  tool  in  the  slide- 
rest,  and  by  dividing  the  front  wheel  of  the  chuck, 
-i  Large  variety  of  jiattenia  nmy  bo  exccnV\i 

Another  pattern  which  is  very  effective  is  what 
is  termed  the  geometric  staircase.  This  is  done  by 
extending  the  slide  of  the  chuck,  and  using  a  fixed 
tool  in  the  slide-rest,  which  should  be  a  square- 
ended  chisel.  It  will  he  as  well  to  point  out  that 
for  this  pattern  a  larger  diameter  must  be  left  than 
is  required,  in  consequence  of  a  considerable  part 
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being  cut  away  on  one  side,  caused  by  the 
tricity  given  to  the  slide.  As  an  example 
pattern  may  be  useful,  I  will  give  the  detail 
nected  with  it.  In  the  first  place,  the  work,  which 
will  consist  of  a  plain  cylinder,  must  be  turned  on 
the  eccentric  chuck,  and  if  sufficiently  long  to 
cause  vibration,  the  poppet-head  centre  mast  be 
used  to  steady  it ;  the  end  of  the  wood  must  be 
carefully  faced  up.  It  will  be  necessary  to  see 
that  the  dividing  wheel  in  the  front  of  the  chuck  is 
set  at  the  starting  point  96.  The  tool,  which 
is  fixed  in  the  slide-rest,  should  be  l-10th  wide, 
and  the  reader  on  the  main  screw  set  at  zero  also. 
Having  them  all  at  the  centre,  we  may  proouod 
with  the  first  cut,  having  first  set  out  the  chuck 
or  turn.  The  tool  must  then  bo  carefully  inserted 
until  a  complete  circle  is  cut,  and  when  this  is  done, 
t  he  slide  of  the  stop  sere  w  of  the  top  slide  must  be  fixed. 
The  tool  must  be  withdrawn,  and  the  poppet  centre 
released,  the  dividing  wheel  moved  round  12 
divisions,  and  the  slide-rest  moved  one  turn,  which 
will  be  the  exact  width  of  the  tool.  This  done,  the 
second  cut  may  be  taken,  but  before  doing  so,  the 
poppet  centre  must  be  replaced.  It  will  now  be  seen 
that  when  this  operation  has  been  repeated  eight 
times,  that  the  dividing  wheel  has  made  one  com- 
plete turn,  and  that  the  end  of  the  wood  has  eight 
separate  centres.  It  will,  therefore,  be  necessary 
to  release  the  poppet  centre,  and  replace  it  for  each 
consecutive  cut.  I  have  a  few  samples  of  this 
work  amongst  the  specimens  that  are  exhibited 
here,  which  will  show  the  result  perhaps  more 
clearly. 

We  will  now  take  a  brief  outline  of  the  drilling 
instrument  and  its  uses.  This  is  made  to  run  in  a 
square  stem  in  the  same  way  as  the  eccentric  cutter, 
and  the  drills  are  mode  of  a  variety  of  patterns ;  and 
for  flu  tings,  cutting  beads,  piercing  fine  lace 
patterns,  it  is  of  course  indispeusable.  It  is  on  in- 
strument that  requires  very  little  explanation,  and 
the  various  shaped  drills  will  denote  the  pattern 
they  produced.  Very  beautiful  effects  ore  to  be 
produced  by  an  extensive  use  of  the  division-plate 
and  slide -rest,  in  conjunction  with  it. 

The  next  instrument  to  refer  to  will  be  the  ver- 
tical cutter.  This  is  also  made  with  a  square  stem, 
but  the  spindles  run  between  two  centres.  There 
are,  however,  several  patterns  of  this  instrument, 
and  the  moat  useful  is,  I  think,  one  that 


vented  by  Dr.  Stodarta.  The  spindle  ruuuing  in  a 
collar,  the  frame  is  dispensed  with,  and  enables  the 
cutter  to  be  brought  closer  to  the  collar  of  any  work 
that  is  being  turned.  One  of  the  most  effective 
patterns  to  be  cut  with  the  vertical  cutter  is  the 
basket  pattern :  of  this  a  number  of  different  designs 
may  be  mads.  The  way  to  proceed  is  to  take  the 
filst  cut  ruuud,  arranging  the  index  point  and  divi- 
sion plate  so  that  the  points  are  brought  up  sharp. 
Having  nit  round  the  entire  circle,  taking,  we  will 
say,  12  divisions  of  the  96  circle,  the  slide-rest  must 
be  moved  the  exact  width  of  the  tool,  the  divisions 
advanced  3  holes,  and  a  second  cut  all  round,  taking 
12  divisions  again  ;  this  must  bo  rr)a«todae  many 

length  of  the  work.  Another  effect  may  be  obtained 
by  cutting  half  in  each  direction,  this  is,  when  the 
centre  is  reached,  the  divisions  are  taken  in  the  re- 


av,  which,  in^  other  words,  will  be  back 


erent  patterns  are  thus  produced. 
We  have  now  taken  a  brief  view ' 
meats  I  have  named  as  forming  a  I 
begin  ornamental  turning  with. 

Before  concluding  my  remarks,  I  must  refer  to  a 
very  important  discussion  which  has  recently  taken 
place  in  the  Council  of  the  Amateur  Mechanical 
Society,  and  by  means  of  which,  certain  very  neces- 
sary and  desirable  conclusions  have  been  arrived 
at.* 

In  acknowledging  the  fact  that  this  advance  is  due 
to  the  action  of  the  Council  of  the  Amateur  Mechani  - 
cal  Society,  I  may  perhaps  venture  to  say,  that 
when  scientific  amateurs,  such  as  Mr.  Boon!,  I>r 
Edmunds,  Colonel  Sandemon,  Mr.  Henry  Perigal, 
and  others,  devote  their  attention  to  constructional 
questions,  the  result  is  always  advantageous  to 
science,  and  helpful  to  technical  workers.  To  Dr. 
Edmunds,  as  a  member  of  the  council,  is  be  ascribed 
the  initiative  and  the  zeal  which  has  carried  this 
matter  through  ;  and  I  am  bound  as  a  practical 
mechanician  to  testify  to  the  advantages  that  will 
arise  from  the  action  thus  taken  by  the  Council  of 
tho  Amateur  Mechanical  Society. 

Having  said  somuch,  I  will  briefly  describe  the  new 
mandrel  nose.  It  has  long  been  a  complaint  that 
tho  old  pattern  having  a  thread  of  9  45  inch  pitch 
created  difficulties  to  amateurs  in  the  screwing  of 
their  chucks,  although,  as  lathe-makers,  we  always 
supply  special  taps  for  the  purpose.  Another  objec- 
tion is,  that  being  grooved  out  at  the  base  of  the 
nose,  while  the  centre  of  the  mandrel  is  bored  out, 
it  is  considerably  endangered ;  that  very  part  of  the 
nose  where  the  greatest  strength  is  required  being, 
in  fact,  mode  the  weakest  point. 

Then,  again,  the  shape  of  the  thread  from  a  scien- 
tific point  of  view  has  bee 
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•rfect. 
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nic*-  conclusions  appeared  la  our  report  on  p. 
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1 1»  height  is  greater  than  the  length  of  it*  base, 
while  iU  angle  has  not  been  precis.  lv  defined,  and 
m  practice  h*»  varied  considerably.  Although  I  have 
made  a  very  large  Lumber  of  the  old  pattern,  I  am 
quite  of  opinion  that  it  is  time  an  alteration  was 
made,  and  a  definite  scientific  standard  adopted. 
This  may  now  be  said  to  be  done,  and  I  have  made 
arrangements  for  my  new  lathes  to  be  made  to  it, 
unless  especially  ordered  otherwise. 

The  details  of  the  new  standard  mandrel  for  orna- 
mental lathes  are  as  follows :— The  diameter  of  the 
mandrel  nnse  is  -fin.,  and  it*  length  over  all  is  also 
•9in.,  with  arylinder  base  -1/iin.  in  length  and  larger 
than  the  top  of  the  thread.  The  thread  is  ten  to 
the  inch,  and  its  shape  that  already  defined  by  Dr. 
—  is,  and  recommended  by  the  Council  of  the 
rMechanical  Society.  The  face  is  left  perfectly 
no  recess  whatever  being  turned  at  the  base 
The  mandrel  nose  Dctng  now  larger  in 
nits  of  the  end  being  coned  out  slightly 
variety  of  small  chucks  for  delicate 
the  screw  at  the  end  of  the  mandrel,  which 
holds  the  cap  to  it*  place,  is  also  bored  through,  so 
aa  to  allow  a  slender  rod  to  be  passed  through  from 
behind  without  unshipping  anything.  The  cylhj- 
i  "I'lin.  m  length,  is  -'Join,  in  diameter,  so 
i  to  allow  the  mouth  of  the  chuck  to  pass  clear 

•  the  top  of  the  thread. 
This  is  not  the  first  time  that  the  ornamental 
lathe  is  indebted  for  its  progress  to  scientific 
amateur*.  Professor  Willis's  tool-holder;  the 
ellipse  cutter,  by  Cnpt.  Aah,  with  its  indispensable 
tangent  compensator,  by  Mr.  Perigal ;  the  geome- 
tric slide  rest  by  Capt.  Dawson  ;  the  geometric 
chuck  by  Sir.  Ibbetson,  and  many  other  improve- 
nave  emanated  solely  from  the  ideas  of 
:  amateurs. 

In  the  discussion  which  followed,  Dr.  Edmunds 
said  he  believed  the  use  of  the  geometric  lathe, 
with  which  a  great  variety  of  beautiful  work  could 
be  done,  hail  not  been  fully  appreciated  as  an 
educational  instrument.  He  went  on  to  point  out 
that  the  mandrel  was  the  all-important  part,  and 
having  dwelt  upon  some  matters  which  have  been 
recently  treated  in  these  columns,  ho  proceeded :  — 
To  this  day  the  screw  on  the  nose  of  these  costly 
mandrel*  was  made  with  a  pitch  of  945  thread*  to 
the  inch  instead  of  10,  whilst  the  screw  at  the  back- 
-~ ntre  was  13  09.   The  result  was  that  if  anyone 


uted  to  know  how  deep  his  drill  had  gone,  he 
had  to  divide  an  inch  by  ..TOO,  and  multiply  that 
by  the  number  of  turns  of  the  back-centre,  and 
then  he  got  the  result.  Now,  if  only  the  screw 
were  made  with  ten  thread*  to  the  inch,  he  would 
simply  have  to  read  tho  number  of  turn*  he  had 
given  the  back-centre,  and  would  have  in  decimal* 
of  an  inch  the  depth  he  had  bored.  It  was  the 
some  with  the  other  screw*.  In  fact,  they  still  had 
a  whole  series  of  screws  which  could  not  be  made  by 
change  wheels,  and  could  not  be  produced  except  by 
getting  a  copy  from  the  particular  manufacturer 
who  sold  these  tool*.  They  ought  to  have  a  screw 
which,  in  itself,  possessed  true  scientific  merit.  It 
could  be  shown  mathematically  that  there  was  a 
certain  distribution  of  the  material  of  the  thread  of 
a  screw  which  would  give  the  greatest  possible 
strength,  combined  with  the  greatest  durability 
under  the  wear  and  tear  of  frequeut  fixing  and 
unfixing.  Such  a  thread  was  obtained  by  an 
isosceles  triangle  of  50',  truncated  at  its  apex  to  the 
extent  of  7}  per  cent,  of  it*  pitch.  The  point  tool, 
if  kept  absolutely  sharp,  would  leave  a  minute 
groove  below  the  flattened  top  of  the  thread,  and 
thi*  would  receive  minute  particle*  of  foreign 
matter,  and  hold  oil.  Where  the  strength  of  tie 
stem  was  important,  the  point  of  the  tool  might 
also  be  flattened  down  or  rounded  off  some  7  per 
cent,  of  the  pitch  of  the  thread.  This  thread,  tho 
Council  of  tho  Amateur  Mechanical  Society  thought, 
must  be  recommended  on  it*  merit*,  and  aa  it  could 
be  made  with  perfect  ease,  it  was  preferable  to  the 
Whitworth  screw  for  that  reason.  It  could  be 
by  a  simple  geometrical  arrangement  of  the 
rest,  and  cabpering  of  tho  cylinder  out  of 
which  it  was  made ;  whereas,  the  Whitworth 
screw,  while  an  easy  thread  to  cut  for  rough 
purpose*  by  tho  ordinary  hand  tool,  was 
exceedingly  difficult  to  cut  for  scientific  purposes  in 
a  screw- lathe.  In  rounding  off  1  -6th  at  the  top, 
and  l-6lh  at  the  bottom,  you  require  to  continually 
vary  the  arc  of  tho  circlo  in  relation  to  the  pitch  of  the 
screw.  The  thread  of  !iO>  truncated  to  the  extent 
of  "1  per  cent,  of  it*  pitch,  had  other  advantages 
besides  the  distribution  of  material.  The  depth 
was  always  exactly  miual  to  tho  pitch,  and  that  got 
rid  of  numerous  calculations.  1  n  cutting  a  screw  of 
ten  thread*  to  the  inch,  each  part  of  tho  thread 
was  lin.  deep  ;  you  had  not  to  refer  to  any  table*.  If 
you  had  a  cylinder  of  -yin.  diameter,  you  knew  you 
had  '1  taken  off  each  side  from  tho  diameter 
of  the  holt  by  the  incision  of  the  groove,  and  an 
untouched  stem  of  •".  If,  again,  you  had  twelve 
thread*  to  the  inch,  you  took  off  one- twelfth  on 
each  side,  and  so  on  with  any  number  of  threads. 

Mr.  Srnythe  said  the  mandrel  which  had  been 
shown  was  a  moat  excellent  one.  Ho  would  advise 
any  amateurs  beginning  turning  to  see  that  they  had 
a  good  bead  to  start  with,  and  then  the  mandrel  might 


have  either  9  45  or  10  threads  to  the  inch.  He  was 
a  member  of  the  Amateur  Mechanical  Society,  but  he 
had  not  vet  been  eon  united  on  the  advantage*  of 
the  thread  described  by  l)r,  Edmunds,  on  which  he 
should  like  to  aay  a  word.  Though  the  top  might 
be  cut  off,  tho  bottom  was  so  sharp  that  he  feared 
the  presence  of  little  particles  of  dirt,  which  were 
always  liable  to  get  in,  would  spoil  the  chucks  and 
interfere  with  the  tools  in  every  way.  His  advice 
to  the  members  of  tho  society  was  to  wait  a  little 
longer  and  see  if  they  could  not  improve  even  on 
what  was  now  suggested. 

Mr.  Boyle  behoved  tho  screw  proposed  by  Dr. 
Edmunds  would  lie  found  to  be  identical  with  that 
which  had  been  adopted  a*  the  standard  in  America, 
on  the  advice  of  Mr.  Sellers,  an  eraineut  engineer, 
in  preference  to  tho  Whitworth.  Dr.  Edmunds 
said  he  behaved  the  pitch  of  that  screw  was  90*. 
Mr.  Boyle  said  it  was  very  small ;  it  waa  cut  oil 
straight  at  the  top,  and  had  also  a  corresponding 
cut  at  the  bottom  of  the  thread,  the  absence  of 
which  Mr.  Srnythe  had  observed  upon. 

Mr.  11.  T.  Wood,  secretary,  said  he  should 
like  to  aak  Dr.  Edmunds  whether  tho  Amateur 
Mechanical  Society  had  really  made  up  their 
minds  to  go  in  the  face  of  all  experience  by  refusing 


DYNAMO -ELECTRIC  MACHINERY.— 
VIII* 

By  Prof.  S.  P.  Tkoxmox.  B.A..  D.Sc. 

tC»iUimmdfrtm  s*jy*  MS.) 

The  Dynamo  aa  a  Motor. 

N  my  first  lecture  I  bid  down  tho  definition  that 
dynamo-electric  machinery  meant  "  machinery 


was  really  becoming  universal— that  introduced  by 
Sir  Joseph  Whitworth.    In  that  thread,  height  was 
practically  equal  to  tho  pitch,  so  that  it  really 
leased    tho    theoretical     advantage  claimed 

?r'ifE<MrUn'wood  ^aT^rtainDr'ab^t "the 
Whitworth  screw  having  Urn  same  depth  ai 
the  pitch.  Mr.  Wood  said  it  was  so  stated 
in  Molesworth.  •  Dr.  Edmunds  said  Molesworth 
must  bo  wrong;  the  angle  was  55',  which  waa 
greater  than  the  one  he  had  shown.  If  you  had  a 
triangle  in  a  square,  the  height  of  the  triangle  was 
equal  to  its  base,  and  of  that  triangle,  tho  upper 
angle  was  63*  6',  a  little  blunter  than  he  recom- 
mended. Sir  Joseph  Whitworth'*  was  blunter  still, 
and  he  cut  off  1-tith  at  tho  top,  and  also  at  the 
bottom,  which  would  make  the  depth  about  2 -3rd* 
of  tho  pitch.  With  regard  to  the  bottom  of  the 
thread,  you  could  not  use  a  tool  absolutely  sharp, 
however  accurately  it  was  ground,  and  if  you  took 
off  lust  a*  much  from  the  top  of  the  tool  as  you 
took  off  the  top  of  the  threa  1,  you  had  the  bottom 
corresponding  with  the  truncated  top,  and  did  away 
with  the  sharp  V  thread,  which  otherwise  would 
have  the  objection  which  had  been  adverted  to,  and 
also  the  objection  that  it  tended  to  weaken  the  bolt 
and  render  it  liable  to  break  under  deflection. 
There  was  the  most  perfect  contact  which  could  be 
imagined.  No  one  had  a  greater  admiration  for 
Sir  Joseph  Whitworth's  work  than  lie  had  ;  hut 
scientific  amateurs  found  a  difficulty  in  adopting 
his  screw,  because  you  could  not  curve  off  the  top 
by  any  definite  law,  but  hail  to  make  a  tool  which 
was  different  m  its  cutting  radius  for  every  screw. 
The  thread  proposed  gave  greater  power  (with  an 
equal  length)  than  tho  Whitworth,  and  Mr.  Evans, 
and  other  eminent  practical  men,  held  the  opinion 
that  the  Whitworth  thread  was  not  fine  enough  for 
small  screw*  or  scientific  work. 

The  chairman,  Mr.  T.  W.  Boord.  M  P.,  said  he 
was  not  in  a  position  to  say  whether  Molesworth  or 
Dr.  Edmunds  was  right  about  Whitworth's  screws, 
but  he  could  say  that  though  they  were  admirable 
for  the  larger  sues,  most  people  who  used  lathes 
would  admit  that  they  were  not  suitable  for  small 
threads.  With  regard  to  the  new  mandrel  which 
had  been  shown,  it  looked  a  very  nice  tool,  the 
diameter  to  him  appeared  rather  Urge,  but  that  wus 
compensated  for  by  the  power  of  adapting  small 
chucks  aud  drill*  in  the  cosjed-out  hollow  inside. 
The  ring  at  the  base  of  the  screw-thread  reminded 

lathes  called  all  adapter,  \>y  mean*  of  which  any 
ornamental  chuck  could  be  fixed  with  a  certainty 
of  its  running  true.  Dr.  Edmunds  had  referred  to 
broken  nose*  in  lathe* ;  but  be  lielieved  there  was 
a  go.nl  deal  uf  truth  in  what  a  friend  of  his  said  on 
the  subject— that  tho  fault  generally  lay  in  an  im- 
perfectly fitting  chuck.  He  remembered  on  one 
occasion  almost  having  an  accident  of  this  kind, 
through  incautiously  using  a  chasing  tool,  adapted 
for  wood,  to  cut  a  thread  in  iron  :  he  found  the 
chuck  would  not  go  on  tho  lathe,  aud  when  he  took 
it  off,  it  stripped  a  small  portion  of  the  thread,  and, 
most  probably,  if  he  had  forced  it  on,  it  would  have 
brought  the  nose  of  tho  mandrel  with  it.  As 
Secretary  of  the  Amateur  Mechanical  Society,  h 
must  say  that  tho  resolutions  quoted  in  the  paper 
had  not  yet  been  passed,  but  won-  postponi-d  to  tho 
annual  meeting  in  May,  when  they  would  be  con- 
sidered by  the  society  at  large.  He  feared  Dr. 
Edmunds  was  rather  Utopian  in  his  ideas,  when  he 
spoke  of  ornameutol  chucks  being  passed  from  hand 
to  hand  ;  he  had  three  lathes  in  Ins  workshop,  and 
not  one  of  the  chucks  belonging  to  any  one  of 
them  would  fit  either  of  the  others. 


or  converting  tho  energy  of  mechanical  motion 
into  the  energy  of  electric  currents,  or  rut  eerta." 

An  electric  motor,  or,  a*  it  was  formerly  called, 
an  electro -magnetic  engine,  is  one  which  does 
meehaniiul  work  at  the  cxpeuso  of  electric  cueigy . 
and  this  is  true,  no  matter  whether  tho  magnets 
which  form  the  fixed  part  of  the  machine  be  per- 
manent mignets  of  steel  or  electro -magnets.  Any 
one,  in  fact,  of  the  four  ktuds  of  dynamo  can  be 
used  conversely  aa  a  motor,  though,  a*  we  shall 
see,  some  more  appropriately  than  others.  But 
whether  their  field-magueta  bo  of  permanently 
magnetised  steel  or  of  temporarily  magnetised  iron, 
all  these  motor*  ore  electro-magnetic  in  principle  : 
that  is  to  say,  there  is  some  part  either  tiled  or 
moving  which  is  an  electro- magnet,  and  which  as 
such  attracts  and  is  attracted  magnetically. 

Every  "ue  knows  that  a  magnet  will  attract  the 
opposite  pole  of  another  magnet,  and  will  pull  it 
round.  Wo  know  also  that  every  magnet  placed 
in  a  magnetic  field  tends  to  turn  round  and  sot 
itself  along  the  lines  oi  force. 
As  a  matter  of  fact,  a  inure  coil  of  wire  rarrv- 
when  placed  iu  tlic 


;  a  current  is  acted  upon  ■ 
guctic  field,  and  is  pulled 


*  Muliwwurtb  irivve  depth  of  thread  =  »>l  pitch  for  an- 
gular, '4?r>  fur  *a.uare  threads.  In  Sir  J.  WhitwortiTs 
**  pspeTH  *'  the  actual  depth  is  said  to  ho  "  rather  more 
than  three-firths,  aud  less  than  two-thirds  of  the  pitch." 
-Ed. 


ing 

magnetic  field,  and  is  pulled  round  as  a 
is. 

On  this  very  principle  was  constructed  the  earliest 
electric -motor  of  Ritchie,  so  well  known  in  many 
forms  as  a  stock  piece  of  electric  apparatus,  but 
little  better  in  reality  thau  a  toy. 

A  great  step  in  advance  was  made  by  Jacobi, 
who,  iu  1838,  constructed  his  multipolar  machine. 
This  motor,  which  Jacobi  designed  for  his  electric 
boat,  bad  two  strong  wooden  frame*,  in  each  of 
which  a  dozen  electro- ma gneta  were  fixed,  their 
poles  being  set  alternately,  between  them,  upon 
a  wooden  disc,  were  placed  another  set  of  electro- 
magnets, which,  by  the  alternate  attraction  and 
repulsion  of  the  fixed  polos  were  kept  in  rotation, 
tho  current  which  traversed  the  rotating  magnet* 
being  regularly  reversed  at  the  moment  of  passing 
tho  pole*  of  the  fixed  magnets,  by  mean*  of  a  com- 
mutator consisting,  according  to  Jacobi's  directions, 
of  four  brass  toothed  wheels,  having  pieces  of  ivory 
or  wood  let  in  between  the  teeth  for  in*ul*tiou. 
Jacobi's  motor  is,  in  fact,  a  very  advanced  type  of 
dynamo,  and  differs  very  httle  in  point  of  design 
from  one  of  Wilde'*  moat  suooe«*ful  form*. 

A  still  earlier  rotating  apparatus,  and,  like 
Ritchie's  motor,  a  mere  toy,  was  Barlow'*  wheel, 
described  in  lbit.  This  instrament,  interesting  a* 
being  the  forerunner  of  Faraday's  disc  dynamo,  is 
the  representative  of  au  important  class  of  machines, 
namely,  those  which  have  a  sliding  contact  merely, 
aud  need  no  commutator. 

A  fourth  class  of  motors  may  be  named,  wherein 
the  moving  part,  instead  of  rotating  upon  an  axis, 
is  caused  to  oscillate  backwards  and  forwards. 
Itofcssor  Henry,  to  whom  wo  owo  so  much  iu  the 
early  history  of  elect ro-rnaguctixru,  constructed  in 
1831*  a  motor  with  an  ilLating  beam,  alternately 
drawn  backwards  and  forward*  oy  the  intermittent 
action  of  au  electro-magnet.  Dal  Negro's  motor 
of  IBM  waa  of  this  class ;  in  it  a  steel  rod  was 
caused  to  oscillate  between  the  pole*  of  an  electro- 
magnet, and  caused  a  crank,  to  which  it  was  geared, 
to  rotate  iu  consequence.  A,  distinct  iiuproven.e.it 
in  this  type  of  machine  waa  introduced  by  1'ifi  . . 
who  employed  hollow  coils  or  bobbins  a*  elertro- 
uiagnete,  which,  by  their  alternate  action,  sucked 
dowu  iron  cores  into  the  cods,  and  caused  them  to 
oscillate  to  and  fro.  Motors  of  this  kind  form  an 
admirable  illustration  of  one  of  the  laws  of  electro- 
magnetics, first  formulated  by  Gains,  but  developed 
later  by  Maxwell,  to  the  effect  that  a  circuit  acts  on 
a  magnetic  polo  in  such  a  way  as  to  make  the 
number  of  magnetic  lines  of  force  that  pass  thro  ugh 
the  circuit  a  maximum. 

Page's  suggestion  was  further  developed  by 
Bo  ui Lome,  who  constructed  a  motor  which  looks 
uncommonly  like  an  old  type  of  steam-engine. 
We  liuve  here  a  beam,  crank,  rly- wheel,  cotiuet  ting- 
rod,  and  even  au  eccentric  valve-gear  and  a  elide- 
valvo.  But,  for  cylinders,  we  have  four  hollow 
electro-magnets ;  fur  piston*  we  have  iron  cores 
that  are  alternately  sucked  in  and  repelled  out ; 
and,  for  slide-valve,  we  have  a  commutator,  which, 
by  dragging  a  pair  of  platinum -tipped  springs  over 
a  flat  surface  made  of  three  pieces  of  brasasepurateii 
by  two  insulating  strips  of  ivory,  reverses  ut  every 
stroke  the  direction  of  tho  current?  in  the  coils  of 
the  electro  -  magnets.  It  is  really  a  very  ingenious 
machine,  but,  in  point  of  efficiency,  far  behind 
many  other  electric-motors.  Unfortunately,  it  does 
not  do  to  design  dynamo  electric  machinery  on  the 
same  lines  as  steam-engine*. 

•  Extracted  from  the  Cantor  lectures  .lclivered  before 
the  Society  of  Art*. 
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Yet,  a  fifth  class  of  electric  motor*  owe*  its 
existence  to  F  rumen!,  who,  fixing  a  series  of  parallel 
iron  bars  upon  the  periphery  of  a  drum,  caused 
tbem  to  br  attracted,  one  after  the  ether,  by  an 
electro  •inoguet  or  elrctro-magnetB,  and  thus  pro- 
cured a  continuous  rotation. 

Lastly,  of  tho  various  types  of  motor  we  may 
enumerate  a  class  in  which  the  rotating  portion  is 
inclosed  in  an  eccentric  [mme  of  irou,  so  that  as 
it  rotates  it  gradually  approaches  nearer.  Little 
motors,  working  on  this  principle  of  •'  oblique 
approach,"  wen  invented  by  Wheatstonc,  and  hare 
long  been  used  for  spinning  Oeissler  tubes,  and 
other  light  experimental  work.  More  recently, 
Trouve  and  WiesendaEger  have  sought  to  embody 
this  principle  in  motors  of  more  ambitious  pro- 
portions, but  without  securing  any  great  advant- 


age. 


would  be  impossible,  witliin  the  limits  of  a 
lecture,  to  deal  with  a  tithe  of  all  the  various  stages 
of  discovery  and  invention,  and  if  it  were  mr  inten- 
tion to  deal  with  the  subject  from  the  historical 
point  of  view,  I  might  speak  of  many  interesting 
and  curious  machines  that  have  from  time  to  time 
been  tried.  1  might  tell  you  how  rage,  after  in- 
venting his  machine  in  l"vH,  succeeded,  in  lNu2,  in 
constructing  a  motor  of  such  a  sire  that  he  was  ablo 
to  drive  a  circular  saw  and  a  lathe  by  it.  I  might 
ilnseribc  the  electric -motor  of  Davidson,  which,  in 
184-2,  enabled  him  to  propel  a  carriage  at  the  speed 
of  four  mil's  an  hour,  between  Edinburgh  and 
(Uasgow  I  might  describe  the  engine  built  in 
1819  by  Soreu  Hj.rth  at  Liverpool,  which  was  of 
ton-hor*e  power. 

All  the*-  early  attempts,  however,  rime  to 
nothing,  for  two  reasons.  At  that  time  there  was 
no  economical  method  of  generating  electric  cur- 
rents known.  At  that  time,  moreover,  the  great 
physical  law  of  the  conservation  of  energy  was  not 
recognised,  and  its  all-important  Waring*  upon  the 
theory  of  electric  machinery  were  not  availal.le. 

While  voltaic  batteries  were  the  only  available 
sources  of  electric  currents,  economical  "working  of 
electric  motors  was  hopeless.  Fori*,  voltaic  battery, 
wherein  electric  current*  arc  genoratc.1  by  <li»s->lv;:ig 
nnc  in  sulphuric  acid,  is  a  very  expensive  source  <>t 
power.  To  say  nothing  of  tlie  cost  of  the  acid,  the 
mnc—  the  very  furl  of  the  battery— certs  more  than 
twenty  times  as  much  as  coal,' and  is  a  fnr  WWH 
inel ;  for,  whilst  in  ounce  of  zinc  will  evolve  heat 
to  an  amount  equivalent  to  113.CNK1  foot-pounds  of 
work,  an  ounce  of  coal  will  furnish  the  equivalent 
of  tWS.OW  toot-pounds. 
The  fast,  however,  which  seemed  most  disc™- 
.  n  I  which,  if  rightly  Interpreted  in  accor- 
witli  the  law  of  conservation  of  energy, 
would  have  been  found  to  be  (cm  the  contrary'  a 
most  encouragir.fj  fact,  was  the  following  It  u 
galvanometer  was  placed  in  the  circuit  with  the 
electric -motor  and  the  lottery,  it  wn§  found  that 
when  the  rent  er  was  running  it  »„,  impossible  to 
force  so  strong  a  current  through  the  wires  as  that 
which  Bowed  when  U.e  motor  was  standing  still. 
Now,  there  arc  only  tw,»  ramus  ticut  run  stop 
such  a  curroct  (towing  in  a  circuit ;  there  must 
be  either  an  obstructive  resistance  or  else  a 
counter  -  electromotive  force.  At  first,  tho 
common  idea  was  that,  wLcu  the  motor  was 
spinning  round,  it  offered  a  greater  rcsi-tau-x  to  the 
pcissago  of  the  eleitrtc  current  than  when  it  stood 
still.  The  gonitis  of  Jaoobi  euablud  him.  however, 
to  discern  that  the  observed  diminution  of  current 
was  really  due  to  the  fart  that  the  motor,  by  the 
act  of  spinning  r?und,  began  to  woik  as  u  dvuorao 
ou  iU  own  account,  and  tended  to  set  up  a  c  urrcnt  in 
Uie  cireuit  ta  the  opposite  direction  to  that  which 
wo*  driving  it.  The  faster  it  rotated  the  gi  eater 
was  the  count*A»*s]Mtxanotrve  force  (or  "electro- 
motive force  of  reaction  ")  which  was  developed. 
In  fact,  the  theory  of  the  conservation  of  energy 
requires  tliut  enrh  a  reaction  should  exist. 

We  know  that,  in  the  converse  case,  m  hcti  we 
are  employing  mechanical  power  to  generate 
currents  Iry  rotating  a  dynamo,  directly  we  begin 
to  generate  currents,  that  is  to  my,  directly  we 
begin  to  do  electric  ucri.  it  immediately  becomes 
much  harder  work  to  turn  the  dynamo  than  is  the 
case  when  no  electric  work  is  being  done.  In  ether 
words,  there  is  au  opposing  reaction  to  the  ne  - 
i  hanical  force  which  we  apply  in  order  to  do  electric 
work.  An  opposing  reaction  to  a  mechanical  f  >rce 
may  l*>  termed  a  "couuter-force."  When,  on  the 
other  hiii'i.  wo  apply  (by  means  of  a  vultaic-  bat- 
tery, for  example)  au  licctroraotivo  force  to  do 
•not  haniral  w  irk,  we  find  that  here  again  thi  re  is 
an  opposing  reaction  :  and  an  exposing  reaction  to 
an  electromotive  force  is  a  "  counter-elcctiomotivc 
:un»'." 

The  experiment  of  showing  the  existence  of  this 
-lonntnr •cl-ctroi!!  -  tire  force  is  a  veryeusy  c-n  •.  All 
one  require*  is  a  littl-  motor,  a  fcwccllsof  lattery, 
and  a  galvanometer.  Thegalvannmvter  I  shall  u«c  to- 
night is  one  which  I  brought  out  some  years  ago, 
ind  which  bos  proved  itself  very  convenient  tor 
locture  work,  because  it  ran  be  put  into  any  ordin- 
ary lantern  and  projected  on  tho  sir>*u  ,1'ig.  M). 
I  huvo  hero,  !m  a  battery,  four  small  a<- curuulutora 
of  the  Fiiure-SelJon-\ 'olckmar  type,  nrd  I  have 
'  I  them  with  a  little  motor,  also  of  my  own 


design,  the  current  being  arranged  so  as  ran  through 
the  gaiviuiometer.  I  hold  the  spindle  of  the  motor 
fast,  so  that  it  cannot  rotate,  and  yon  see  that  the 
pointer  of  the  galvanometer  indicate*  -44'.  I  now 
release  the  motor ;  it  begin*  to  rotate,  and  a*  it* 
speed  increases,  you  observe  the  needle  descend  the 
scale  to  ami  eventually  to  about  I  V.  If  I  load 
the  motor  and  cause  it  to  slacken  speed,  the  needle 
at  once  returns. 

Tho  existence  of  this  eounter-nlertromotive  force 
is  of  the  utmost  importance,  in  considering  the 
action  of  the  dynamo  as  a  motor,  because  upon  the 
existence  and  magnitude  of  this  counter-electro- 
motive force  detietul*  tho  degree,  to  which  any 
given  motor  enables  us  to  utilise  electric  energy 
that  is  supplied  to  it  in  the  form  of  an  electric 
current.  In  discussing  the  dynamo  as  a  generator, 
I  pointed  out  many  considerations,  tho  observance 
of  which  would  tend  to  improve  tho  efficiency  of 
such  generator*.  It  is  needless  to  say  that  many 
of  these  considerations,  such  as  the  avoidanco  of 
useless  resistances,  unnecessary  iron  masses  in  cores 
and  tho  like,  will  also  apply  to  motors.  The  freer 
a  motor  is  from  such  objections,  the  more  efficient 
will  it  be.  But  the  efficiency  of  a  motor  in  utilising 
the  energy  of  a  current  depends  not  only  on  its 
efficiency  in  itself,  but  on  another  consideration — 
namely,  the  relation  between  the  electromotive 
force  which  it  itself  generates  when  rotating,  and 
the  electromotive  force— or.  as  some  people  call  it, 
the  electric  pressure  at  which  the  current  is  sup- 
plied to  it.  A  motor  which  itself  in  running  gener- 
ates only  a  lav  electromotive  force  cannot,  however 
well  designed,  l»>  an  rfitimt  or  economical  motor 


force 

Now  it  can  be  shown,  mathematically,  that  the 
efficiency  with  which  a  perfect  motor  utilises  the 
electric  energy  of  tho  current  depends  upon  the 

and   the    electromotive   force    of    the  current 
that  is  supplied   by   the   battery.   No  motor 
ever  succeeds  in  turning  into  useful  work  tho  whole 
of  tho  currents  that  feed  it,  for  it  is  impossi- 
ble to  construct  machine*  without  resistance,  and 
whenever  resistance  is  offered  to  a  current,  part  of 
|  the  energy  of  the  current  is  wasted  in  heating  the 
|  resist  me  wire.    Let  the  symbol  W  stand  for  the 
I  whole  electric  energy  of  a  current,  and  lot  *c  stand 
for  that  part  of  the  energy  which  the  motor  takes 
up  as  useful  work  from  the  circuit.*    All  the  rest 
of  the  energy  of  the  current,  or  W—  <r,  will  bo 
wasted  in  useless  heating  of  the  resistances. 

lint,  if  we  want  to  work  our  motor  under  the 
couditioos  of  greatest  economy,  it  is  clear  that  we 
must  have  a*  little  heat-waste  as  possible ;  or,  in 
symbols,  is  must  be  as  nearly  as  possible  equal  to 
W.  It  con  lie  shown,  mathematically,  that  tho 
ratio  between  the  useful  energy  thus  appropriated, 
and  tlie  total  enorgy  spent,  is  equal  to  the  ratio 
between  the  counter-elcrtromotivo  force  of  the 
motor,  and  the  whole  electromotive- foroo  of  tho 
battery  that  feeds  tho  motor.  The  proof  will  bo 
given  Liter.  Let  us  call  this  whole  electromotive 
force  with  which  the  battery  feeds  tlie  motor  K,  and 
let  us  call  tho  counter-electromotive  force  t.  Then 
the  rule  is  «•  :  W  ■  *  :  E :  or.  if  we  express  the 
efficiency  as  a  fraction,  H  W  «i  e  .  K.  Hut  we 
may  go  one  stage  further.  If  the  resistances  of 
the  circuit  are  constant,  the  current  c,  observe! 
*  ben  the  motor  is  running,  will  Is  h  ss  than  t  .  '.!.••• 


motor  is  running 
rhile  the  motor  1 
from  Ohm's  low,  we  know  tliat 

e-E- 

c  m  -_- 


C  -  e      f  *r 
C     "  £  **  W  ' 

From  which  it  aptK-ar*  that  we  can  calculate  the 
•"fficiency  at  which  the  motor  is  working,  by  ob- 
serving tlie  ratio  between  the  fall  in  tlie  strength  of 
the  current  and  the  original  strength.  Now,  this 
mathematical  law  of  efficiency  has  been  known  for 
twenty  years,  but  has  been  strangely  misappre- 
hended. Auotlier  law,  discovered  by  Jacobi — not 
a  law  of  efficiency  at  all,  but  a  law  of  maximum 
work  in  a  given  time— has  usually  been  givcu 

(  To  be  continued.) 


ISLAND  LIFE. 

ON  Monday  evening,  Mr.  A.  It.  Wallace,  LL.D. 
lectured  to  the  Birmingham  and  Midland  In- 


stitute ou 


Life."   The  lecturer  said  that 


•  This  symbol  tc  must  he  rlcuriy  understood  to  refer  to 
the  value  ,if  the  srnrk  takm  up  by  the  motor,  as  nmumrd 
elcctri.  iilly  Tlie  whole  of  this  work  will  not  u]>]iear  in 
useful  mechankal  effect,  however,  fer  Part  will  l«  lost 
I  y  i  I.  4  61  i.  in.  'i  m.  ,ti  1  j..irl  ..■  iu  '  ■■  «  ■  •••  tul  !  :  - 
diullJO  of  etlJ) -cujtcuU  in  the  ui'Oi:itr  farts  of  the 
motor.  What  projsirtioa  of  tc  appear*  in  useful 
rocch&ai  -d  Hork  drjietiiLB  on  the  cOi-  iincjr  of  the  inoWr 
/>*r  <  ,  whi'-h  we  ure  not  here  cunsiih-riuir.  In  all  tliut 
folliiWN  imniediatcly  s,  wh-dl  suppose  sikji  causes  of  ]>■** 
n"t  hi  cxi-t ;  or  the  m^tor  will  be  considered  as  s  perfect 


the  ancient  opinion  concerning  the  surface  of  the 
earth  was  that  it  was  permanent,  as  shown  in  the 
allusions  to  the  ''everlasting  hills."  The  same 
opinion  existed  with  regard  to  the  forms  of  life 
upon  tho  earth,  which  were  thought  to  be  equally 
fixed  both  in  themselves  and  in  their  relations  to 
the  earth  which  they  inhabited.  It  was  now  found 
that  these  were  ever  changing.  The  two  great 
movements,  organic  and  inorganic,  were  closely  re- 
lated, and  then-  highest  result  was  seen  in  the 
forms  characteristic  of  the  organisms  that  live 
upon  it,  and  in  the  manner  in  which  those  organisms 
were  distributed  over  its  surface.  By  means  of 
diagrams  the  lecturer  pointed  out  the  enormous 
disproportion  between  the  bulk  of  land  above  the 
sea-level  and  the  depth  and  hulk  of  the  great 
oceans.  It  had  been  and  was  a  common  doc- 
trine among  men  of  science,  that  the  sea 
and  land  were  interchangeable — that  the  whole 
of  tlie  continents  had  once  born  deep  »e-is. 
and  that  tho  ocean  depths  were  once  dry  land.  If 
tho  taw  of  nature  had  been  that  continents  had 
suuk  down,  and  other  continents  had  risen  up  iu 
the  great  oceans,  then,  considering  how  very  small 
was  the  area  of  land,  and  how  easily  it  might  be 
submerged  or  lost  in  the  ocean,  the  t»robal.tliti*ti 
were  that  during  the  long  course  of  geological 
ages,  continents  would  have  altogether  disappeared 
so  as  to  leave  very  little  dry  land  on  the  surface. 
But  they  knew  from  the  complete  continuity  of  life 
taught  by  geology  that  that  had  never  taken  place. 
They  knew  there  had  been  continuity  of  large 
masses  of  hind.  That  could  hardly  bn're  been  if 
there  hail  been  interchangeability  of  oceans  and 
continents,  as  was  commonly  supposed.  The  cha- 
racteristic of  the  ocean  bottom  was  wouderfulh 
suggestive  of  au  ancient  permanent  structure.  The 
islands  of  tho  globe  corunsted  of  recent  continental 
islands,  which  were  those  situated  within  the  l(X>- 
fathom  line.  They  were  of  various  geological 
structure,  and  contained  Uie  varied  forms  of 
life  which  existed  ou  tlie  continents,  cither 
iilcntical  or  simply  modified.  Then  there 
were  the  ancient  continental  islands,  situates! 
beyond  tho  UW-fathoui  line,  and  within  the 
l.OXI-fathom  line,  also  having  varied  geological 
structure,  and  containing  generally  the  great  types 
of  animal  life;  but  there  were  many  gaps  in  the*  nes, 
and  many  forms  which  were  not  allied  to  those  of 
tho  closest  Continent,  but  allied  to  those  of  remote 
Continents,  and  were  probably  separated  during  UK- 
early  part  of  the  Tertiary  epoch.  Then  there  wi  ns 
the  organic  islands,  which  wore  always  situated  in 
deep  ocean  beyond  the  1  ,Mki-futhotn  line,  and  were 
of  volcanic  formation,  containing  no  sedimentary 
rocks,  no  native  mammalia  or  amphibia,  and  but  a 
few  reptiles,  birds,  and  insects,  which  differed  from 
those  on  the  Continent  or  resembling  them,  accord- 
ing as  the  facilities  of  ditTusion  had  been  greater  or 
less.  Tlie  study  of  island  life,  as  he  endeavoured 
to  present  it,  perhaps  more  than  any  other  branch 
of  natural  history,  served  to  impress  them  with  the 
interdependent ,  ',<;  organic  ami  morgan.-  ru«  » 
bringing  about  the  present  distribution  of  bring 
tilings.  The  doctrine  now  held  by  many  scientific 
men  must  bo  adopted  as  the  foundation  of  a  sue  - 
ceiwful  inquiry  into  Urn  past  lustory  of  the  I 


COMMERCIAL   PHOTOGRAPHY  IN 
THE  UNITED  STATES  * 

BY  far  the  larger  portion  of  commercial  photo- 
graphy in  the  I'uitod  States  is  devoted  to 
photo-mechanical  reproduction,  and  this  may  be 
divided  into  three  brauche*  :— 1st.  That  class  de- 
pending  upon  tlie  copperplate  press  for  multiplica- 
tion of  copies,  of  whu  h  the  photo-gravure  may  be 
regarded  as  an  excellent  illustration.  'Jnd.  Tin- 
class  which  is  reproduced  lithographically,  depend  • 
ing  tijiou  the  repellent  and  alaorbent  rhemieal 
qualities  of  a  sensitised  film  fv  the  result.  The 
Albertypo  is  the  best  example  of  this  class.  3rd 
Tho  numerous  tyiiogranhic  class,  which,  although 
indirectly  covering  a  larger  range  or  field  than 
any  of  the  previous  classics,  is  valued  more  from  a 
practical  tluiti  an  artistic  point  of  view.  The  xincu  • 
type  belong*  to  this  order. 

Of  tho  first  claw  I  shall  simply  say  flat  th  I 
photo-gravuro  is  carried  on  in  the  I'nitcd  States 
under  various  names,  the  methods,  however,  bi!ii:»- 
essentially  the  same  us  ou  tlci*  side  of  the  water, 
except  that  perliajw  wc  do  not  produce  such  good 
work. 

In  the  second  class  we  find  many  important  r;i- 
tablishnieuts.  tho  All-ertypo  being  produced  with 
singular  beauty  ;  tin-  hcliutype  and  various  modifi- 
cations of  both  these  met te'ils  are  inn  flourishing 
condition.  One  of  those  mcttK*i»  is  worthy  of  note 
A  negative  is  token  (we  will  say)  of  a  rose,  leavun: 
out  all  the  colour  but  the  red ;  a  second  is  taken  ot 
the  green,  and  a  third  of  tlie  shades  and  shadows 
,  These  are  reproduced  by  the  Alliertype  method, 
j  and  printed  in  register  with  each  other  in  tints  ss 

•  Extracted  frua  s  soounnnlcatlon  to  the  Edittbursh 
'  rhotissiuphic  Stxiety.  by  J.  J.',  a;  rtxKmir. 
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near  u  possible  the  original  colour.  Tlio  result  is 
a  Mitt,  pleasing,  and  lifelike  print,  depending,  how- 
ever, greatly  upon  the  .chemical  manipulation  of 
the  operator,  and  also  upon  the  proper  choice  of 
colour*  by  tho  printer. 

In  the  third,  or  typographic  class,  to  which  I  now 
refer,  two  method*  aro  commonly  in  voguo— first, 
tlm  zincotypo  class,  which  simply  depends  on 
photography  for  the  image  and  npon  the  action  of 
a  corrodent  for  the  relief ;  and,  second,  thoeo  which, 
like  the  gclatinotyj*,  depend  for  relief  upon  cither 
the  swelling  or  dissolution  .if  -i  sensitised  £lm 
gelatine  or  gum.  In  the  zincotypo  and  the  swelled 
gelatinotype  the  negative  is  of  the  ordinary  opaque 
di-scriptiou,  «uch  aa  ia  niaile  iw  nf  in  photo-litho- 
graphy, and  ia  uaually  iutetudfied  with  lead  or 
rnpjwr.  In  the  case  of  the  dissolved  gelntiuotypc 
the  negative  that  ia  u»ed  must  bo  a  reversible  dim, 
which  is  made  in  this  way : — Tho  glaaa  is  very 
thinly  albumeuiscd,  and,  after  the  negative  is  ob- 
tained and  dried,  it  is  treated  to  a  coat  of  ' 
rubber  diaaolved  in  sulphuric  ether ;  this  ia, 
dry,  coated  with  collodion.  The  glass  is  then  _ 
mersed  in  water  or  dilute  aoetio  acid,  when  the 
film  comes  away  quite  easily,  is  quite 
5,  and  can  thus  bo  readily  revera  ' 
scraped  into 


use,  instead  of  being 


the 


trough,  it  is  taken  off  iu  support  and  put  away  for 
lurther  reference. 

Zincotype,  as  commonly  practised,  consists  in 
trtmnferriiiir  an  inky  image  U>  a  suitable  piece  of 
raytal  by  tho  well-known  photolithographic  method. 
This  transfer  is  dusted  with  resin  flour,  which  serve* 
the  double  purpose  of  further  protecting  it  from 
the  encroachment  of  the  corrodent,  and  also  of  pro- 
tecting the  aides  of  tho  slightly-etched  lines  from 
undermining  from  the  samo  cause.  This  ia  done 
after  the  tint  application  of  the  acid  by  slightly 
wanning  the  plate,  causing  the  resin  to  melt  and 
run  down  on  the  aides  of  the  lines,  which  are  thus 
shielded  from  the  subsequent  applications  of  the 
corroding  ageat.  I  may  Bay  that  the  zincotype  has 
given  way  to  the  gclatinotypo  almost  universally  ; 
and  I  will  close  with  the  three  most  usual  forma  of 
the  latter  process,  the  first  and  second  depending  on 
the  expansion  of  portions  of  tho  film,  and  the  third 
upon  its  melting  or  dissolution. 

With  the  swelled  gelatinotype  No.  1 ,  an  ordiruirj 
glass  is  coated  with  tho  sensitised  solution  of  gela- 
tine, giving  a  film  the  thickness  of  a  very  thin  card 
This  is  printed  under  a  negative,  which  is  carefully 
masked  to  prevent  over-printing  in  the  shadows. 
When  printed  the  plate  is  immersed  in  a  solution 
of  tannin  or  alum,  where  it  remains  till  tho  un- 
printed  portions  aro  sufficiently  swelled.  The 
printed  Aim,  of  course,  retaining  its  normal  con- 
dition and  thickness,  assumes  the  appearance  of 
small  but  regular  depressions  all  over  the  surface 
nf  the  plate.  A  wax  cast  is  taken  from  this,  which 
in  turn  gives  the  matrix  for  the  stereotype. 

In  tho  second  swelled  gelatine  method  any  thin 
theet  metal  U  tincd  in>ti-;ni  of  gin"  ;  but  the  metal 
must  be  protected  from  the'  action  of  the  bichro- 
mate, otherwise  the  plate  will  soon  become  corroded 
and  aaelnas.  The  plate,  after  printing  in  a  screw- 
back  frame,  ia  placed  in  a  chrome  alum  bath,  and 
when  sufficiently  raised  is  cast  direct  in 
clectrotyped,  which  makes  the 
shorter  than  the  foregoing  ono. 

The  hut  gelatine  method,  or  dissolving,  process  is 
done  in  thia  way : — The  melted  solution  ia  poured 
into  large  plate -glaaa  trays  with  a  raised  lip  or  odge. 
These  trays  have  previously  been  flowed  with  a  thin 
solution  of  beeswax  in  ether  to  prevent  the  fllm,  which 
is  nearly  Ain.  in  thickness,  from  adhering  to  them. 
They  are  then  levelled  up  in  the  drier,  and  when 
1  hilled  are  placed  face  downwards  until  dry.  when 
the  largo  sheets  of  gelatine  are  easily  stripped  from 
the  tray*.  With  a  pair  of  shears  a  niece  of  the  size 
ntetl  is  cut  off  these  sheets  and  placed  under  the 
frame.  After  a  short  ex- 
edark  room  and  temporarily 


re  in  an  ordinary  f 
» it  i.  taken  into thed 
1  to  a  glass  with  shellac  j  an  ordinary  brush 
ia  used  by  ailversmitha,  is  then  immersed  in 


led  to  the  discovery  of  a  remedy.  Alt  experimenter 
having  mixed  up  his  gelatine  to  soak  was  suddenly 
called  away.  At  the  end  of  three  days  ho  returned, 
and  was  assailed  by  the  odour  that  greeted  him 
from  hia  gelatine,  which  had  taken  advantage  of 
his  absence  to  decompose  thoroughly.  lie  was 
about  to  throw  it  away,  when  the  idea  struck  him 
that  perhaps  it  might  act  differently  from  ordinary 
gelatine ;  so  he  cooked  it,  made  up  his  plates,  and, 
after  testing  them  in  every  possible  way  found  they 
would  neither  crack  off,  swell  off,  bubble,  frill,  nor 
act  in  any  of  the  inconvenient  ways  with  which 
gelatine  workers  used  to  \m  so  fanuliar,  and  per- 
haps are  not  entirely  free  from  yet. 


•uch  as 
warm  water  anil  rubbed  ov 
imprinted  portions  dissolve 


its  surface,  and  the 
at  once,  leaving  the 


free 

ready  for  the  electrotypcr  at 
the  intractability  of  gelatine 


in  alcohol  for  a  few  seconds  to 
,  and  is  them  dried,  when  it  ia 


onoo.  A  word  upon 
ntractability  of  gelatine  fttrns  of  appreciable 
thickness  may  not  bo  out  of  place.  The  addition 
of  glycerine  hardly  helps  matters  much,  as  in  the 
swelled  gelatine  process  we  find  that,  when  suf- 
ficient glycerine  luu  been  added  to  prevent  the 
cracking  of  the  fun,  the  entire  film  after  soaking 
becomes  flaccid  and  easily  displaced. 

The  peculiar  way  in  which  gelatine  films  will 
crack  off  the  plates-  flying  into  numberhsis  piece*, 
frequently  taking  the  glaaa  with  them— is  annoying, 
to  say  the  least;  and  I  find  that  even  here  the 
phenomenon  ia  not  unknown.  I  have  seen  a  piece 
of  plate-glass  \ia.  thick  coated  with  a  film  hardly 
thicker  than  this  paper,  which,  when  subjected  to 
a  change  of  temperature,  cracked  with  a  sound  like 
tearing  strong  cloth.  Upon  examination  the  surface 
of  the  glaaa  in  places  was  found  torn  out  to  the 
depth  of  lin.,  and  adhering  to  the  gelatiue.  frag- 
•  1  which  strewed  tho  floor. 


SCIENTIFIC  NEWS. 


rrMIE  Gresbam  Lectures  on  Astronomy  for 
L  Fob.  27.  28,  March  1,  2,  will  bo  upon 
Comets,  and  the  Great  Comet  of  1SS2.  The 
lecture*  commence,  at  6  p.m.,  are  free  to  tho 
public,  and  will  bo  illustrated  by  limelight  views, 
including,  in  this  case,  some  photographs  of  the 
(•rent  Comet,  taken  at  tho  Cape,  lent  by  the 
Council  of  the  Royal  Astronomical  Society. 
Judging  by  the  ayllabus,  the  ltov.  Edmund 
Ledger's  four  lectures  will  bo  very  interesting. 
Amongst  the  drawings  will  lie  some  made  by  Dr. 
Hooke,  of  Halley'a  Comet,  in  1G82. 

A  committee  has  been  formed  to  erect  a  per- 
manent observatory  on  the  summit  of  lien  Nevis, 
to  prosecute  tho  work  which  Mr.  Wruggo  lias 
carried  on  with  such  unflagging  zeal.  A  sum  of 
about  i-'i.OOu  is  required,  and  tho  Scottish 
Meteorological  Society  has  already  received  aliout 
a  third.  Pen  Xovia  is  probably  the  best  site  in 
tho  kingdom  for  such  an  observatory  as  is  con- 
templated. 

Col.  Emilo  Ganticr  has  been  appointed  Direc- 
tor of  tho  Geneva  Observatory,  a  post  held  by 
the  la  to  l'rofessor  1'lantamour  for  more  than  40 
yi  tm. 

An  exhibition  of  meteorological  instruments 
will  be  held  on  March  21,  at  the  Institution  of 
Civil  Enginoors,  by  tho  Council  of  tho  Meteoro- 
logical Society,  who  invite  co-operation,  and 
aro  desirous  of  obtaining  as  large  a  collection  as 
possible  of  instruments  designed  for,  or  used  by, 
travellers  and  explorers. 

Tho  summer  meeting  of  tho  Institute  of  Me- 
chanical Engineers  will,  on  the  invitation  of  M. 
Trasenstcr,  bo  held  in  lklgium,  at  Liege,  com- 
mencing on  July  23,  and  comprising  a  visit  to 
Antwerp  at  tho  end  of  tho  week. 

Prof.  Dolbear  observes  that  if  a  galvanometer 
is  placed  between  tho  terminals  of  a  circuit  of 
homogeneous  iron  wire  and  heat  is  applied,  no 
electrical  effect  will  be  observed ;  but  if  tho 
structure  of  tho  wire  is  altered  by  alternate 
bending  or  twisting  into  a  helix,  then  tho 
galvanometer  will  indicate  a  current.  Tho  pro- 
fessor employes  a  helix  connected  with  a  battery, 
and  surrounding  a  portion  of  the  wire  in  circuit 
with  tho  galvanometer.  The  current  in  the 
helix  magnetises  the  circuit  wire  inclosed,  and 
tho  galvanometer  exhibits  tho  presence  of 
oloctncity.  The  experiment  helps  to  prove  that 
magnetism  is  connected  with  some  molecular 
change  of  the  magnetised  metal. 

In  a  Iccturo  recently  delivered  under  the 
auspices  of  the  Glasgow  Science  Lectures  Asso- 
ciation, Prof.  Ayrton  referred  to  the  electric 
transmission  of  power,  and  mentioned  that 
tricycles  could  not  yet  become  popular 
of  tho  difficulty  of  getting  the  supply  of 
stored  electricity  replenished.  He  thought, 
however,  that  the  time  is  not  far  distant  when 
an  "  electric  tricycle  "  could  be  taken  on  tour, 
and  tho  smallest  item  in  the  tourist's  bill  would 
be  tho  sum  paid  for  electricity.  According  to 
tho  American  papers,  that  is  not  Mr.  Edison's 
opinion  j  for  that  gentleman  has,  it  appears,  ex- 
pressed himself  strongly  about  accumulators,  and 
declare*  that  they  are  Winning  to  lie  found 
out.  Ajuirt  from  Mr.  Edison,  there  is  much 
to   believe  that,  in  practical  working, 


Magneto-electricity 
of  apparatus,  ana 


111  use. 


none  of  tho 
1'tante's 
concerned- 
Mr.  Flindei 
on  tho  measu 
which  ho  will 
are  irrccoticileablo 


inventions  are  better  than 
so  far  as  durability  is 


trio  is  about  to  pul  !i«h  1  wi  rk 
ants  of  the  Great  Pyramid,  in 
w  that  the  new  measurements 
with  those  on  which  Prof. 


Piazzi  Smyth  has  built  hia  hypotheses. 


L*cturing  on  the  progress  oi  telegraphy  before 
tho  Institution  of  Civil  Engineers,  Mr.  Proece 
stated,  hist  week,  that  in  the  Dritish  system  tho 
three  forms  of  battery  used  are  the  Daniell, 
Leclanche,  and  bichromate  in  the  proportions  re- 
spectively, of  J*7,  ftfi,  and  21;  If  these  figures 
aro  read  as  thousands,  they  repre  sent  marly  the 
ctual  number  of  cells  of  each  kind 
is  applied  for 
.  dynamos  are 
utilised  to  supplement  butteries.  Of  ABC  in- 
strument* tlmreaxe  4,398  ;  necdli  ».  i;,7'Jl  ;  Morse 
printers,  1,330,  and  2.000  s.mn  r«,  ..n  instru- 
ment which  is  gaining  ground  rapidlv  in 
England.  Sound -reading  is  almost  exclusively 
adopted  in  America,  but  is  rardy  used  on  the 
Continent,  although  it  is  the  must  rapid  and 
accurate.  There  are  224  "WhmtsU  nc's  automatic 
instruments  in  use,  and  in  Enghitul  319  duplex, 
and  !  1  quadruple*  circuits  are  at  wctk. 

The  Patent  Office  derives  a  large  portion  of  its 
income  from  "  inventors"  who  stop  short  at  pro- 
visional protection.  Two  inventions  of  this 
class  recently  noticed  deserve  mention — one  was 
for  '.utting  cheese,  and  consisted  of  a  wire 
tightly  stretched  to  a  suitable  frame.  Another 
was  for  storing  up  energy  in  31  v*lo<  ipede  by 
making  it  coil  up  a  spring  as  it  ran  dowiihilL 

Various  delicate  experiments  have  Ikk  r.  made 
in  order  to  d"f ermine  the  so- (.tiled  •'  reaction 
time  v  in  sensation — i.e.,  tho  time  between  the 
moment  of  excitation  of  the  sense,  and  the 
moment  nt  which  tho  person  indiratcsby  a  signal 
that  he  has  become  conscious  of  the  sensation. 
M.  U-caunis,  of  Xancy.  has  recently  sought  to 
measure  the  reaction  time  for  smell.  He  given 
{('j'ufifti  Rnuhtj)  a  table  of  the  numbers  obtained 
with  ten  substances ;  they  r*nge  from  37 
hundredths  of  a  second  for  ammonia,  and  4>'<  for 
acetic  acid,  to  G3  for  mint,  and  <  7  for  carbolic 
acid.  In  the  cose  of  musk,  he  w.ia  unable  (not- 
withstanding repeated  attempts;  ,  to  fix  precisely 
the  moment  of  tho  smell-sensation.  The  numbers 
given  show  that  the  reaction-tiiue  for  smell  is 
longer  than  that  for  touch,  sight,  and  hearing, 
fin  the  author's  own  case,  it  is  hhorter  tlian  for 
touch.]  Dr.  rlucoola.  of  Turin,  has  recently 
made  experiir.enta  on  smell,  with  different  appa- 
ratus, and  gets  results  which  agree  in  the  main 
with  those  of  M .  Hcaunis. 

Seme  information  appeared  a  short  time  ago, 
regarding  the  mica-masks  and  spei  laden  supplied 
for  workmen  by  Hcrr  Kaphacl,  of  I'rcslau.  One 
special  merit  is  their  great  lightness.  Hy  a 
recent  patented  improvement,  it  ia  possible  for 
any  workman  to  insert  in  the  ►pccuUc-framo  u 


new  piece  of  mica  when  required,  the  [itcoa 
coating  only  about  ljd.  Thus  the  frame  may 
have  long  use.  Onu  gets  quite  accustomed  to 
these  spectacles,  it  is  said,  after  a  day's  wear  or 
lie.IT  Raphael  further  provides  gtcy  and 
blue  mica  glasses,  which  are  quite  transparent, 
and  the  colour  of  which  is  fireproof .  They  are 
vqry  pleasant  for  workmen  at  large  fire*,  as  they 
prevent  strain  of  tho  eye.  Masks  for  half  of  tbu 
face  weigh  only  40  grammes  (1'jss  than  Uoz). 
II err  Raphael  also  supplies  masks  to  cover  the 
whole  face,  and,  if  necossary,  also  the  neck. 

The  Agricultural    Society    of   Brealau  has 
centlv  offered  a  prize  uf  aliout  i'-iO  for  a  cheap, 
sily  applicable,  and  ctfectii  i!  means  of  sup- 
pressing field -mica.      Proposals  to  be  sent  in 
before  tho  end  of  August. 

The  colour  of  tho  water  of  different  lakes  and 
era  ia  known  to  be  very  different.  Tyndall 
ributes  the  blue  of  sea-water  to  a  cause  similar 
to  that  of  the  bluo  of  the  air,  which  is 
to  be  produced  by  reflected  light,  while  the 
milted  light  has  a  rod  colour.  M.  Spring  has 
lately  described,  in  tho  Itclgian  Academy,  some 
researches  on  the  colour  of  water.  He  finds  that 
pure  water  in  a  tube  about  33ft.  long  has  a  dis- 
tinctly bluo  colour,  whereas,  according  to 
Tyndall,  it  should  appear  red.  M.  Spring  also 
shows  that  water  in  which  carbonate  of  enhium, 
silica,  clay,  or  salt*  are  suspended  in  a  finely 
divided  state,  offers  no  inconsiderable  resistance 
to  the  passage  of  light.  As  the  red  and  violet 
light  in  the  spectrum  is  much  wcnk'T  than  the 
yellow,  such  rays  arc  fully  absorbed,  while  the 
vellow  still  pass  through  in  considerable  quantity. 
This  yellow  light  gives,  v.th  the  blue  colour 
peculiar  to  tho  water,  the  vurious  shades  of 
green. 

Vegetable  paraeitiam  in  fadvn  appears,  from 
recent  observations  hv  MM.  Olivier  and  Itichot. 
to  be  so  conitant  that  it  may  I*  regarded  U 
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norm.il.  They  examined  about  1M  different 
HsJkh  uken  in  the  Channel  and  the  Mediter- 
ranean, and  in  all  of  them  they  found,  in  the 
peritoneal  liquid,  in  the  lymph,  in  the  blood,  and 
k<i  in  all  the  tissues,  microbes  more  or  less 
numerous,  having  .iU  the  characters  of  land- 
microbes  and  capable  of  similar  re".>roduetion. 
Those  organisms  wore  most  I  v  the  bacterium 
called  llaeillvt.  (In  other  vertebrates,  it  is  to  bo 
noted,  microbe*  are  not  found  in  the  blood  ami 
the  lymph).  The  authors  cultivated  the 
microbe*  successfully.  They  also  rejieatedly 
made  nn  experiment  which  consisted  in  putting 
a  whole  fish  or  part  of  it  in  pamllin  melted  at 
180*  or  MO*.    After  solidification,  the  paraffin 

Canada  balsam.  The  tissue*  thus  guarded  from 
atmospheric  germs,  all  showed,  after  a  few  week', 
an  cxtrumo  development  of  microbes  (which  were 
not  liuxse  of  putrefaction).  The  authors  propose 
to  investigate  the  mode  of  penetration  of  these 
p.*ranit  ?s,  and  their  influence  on  the  vital 
functions. 

An  "Alarm  Foot-mat"  is  now  supplied  by 
Mr.  Applcgntc,  of  New  York.  On  the  under- 
side are  concealed  two  systems  of  electric  wires, 
which  are  joined  by  pressure  of  a  number  of 
spring  contacts,  when  a  person  trernds  on  the 
nut.  The  wires  are  in  circuit  with  an  electric 
bell.  The  system  a  (fords  information—  e.g..  as 
U  tb  ■  (tjsaage  of  person*  in  and  out  at  a  parti- 
.  til.ir  di<or. 

A  notable  improvement  in  the  plant  used  in 
rem  iving  reefs  and  other  submarine  obstructions 
)us  been  recently  made  by  sir.  .Saunders,  of  the 
Ingersoll  Rock  I>riU  Company.  He  surrounds 
the  drill  with  a  tube  which,  for  deep-water  work, 
may  be  made  in  telescopic  sections.  Inside  this 
runs  an  independent  tutu-,  through  which  a 
stream  of  water  may  be  discharged  on  the  bottom 
of  the  drill-hole  to  remove  the  material  broken 
down  by  the  bit.  The  lower  section  of  the  in- 
closing tube  carries  an  ejection-pipe,  through 
whija  the  oVArti  is  conveyed  bv  the  discharge  oi 
water.  When  the  drill  is  withdrawn  for  any 
purpose,  tin-  inclosing  tube  maintains  tho  con- 
nection of  the  drill-hole  with  the  water-surface, 
so  tint  tho  hole  can  be  quickly  found  again  for 
further  drilling,  or  for  charging  and  tamping, 
without  the  aid  of  a  diver.  The  hole  is  pre- 
vented from  being  filled  up  by  material  washed 
in  by  currents,  and  the  insertion  of  the  charge 
and  aci  ompanying  operations  can  be  performed 
from  the  surface  of  tin?  water. 

The  number  of  immigrants  into  the  United 
State*  last  year  was  712,542  :  of  whom 
wcro  German,  83,071  Canadians,  77,720  Eng- 
lish. 82,461  Iru*.  58.742  Swabians,  29,317 
Italitna,  26,185  Norwegians,  12,3U->  Anstrians, 
and  11.619  Scotch. 

An  apparatus  meant  chiefly  for  measuring  the 
heat  of  the  blast  us»sl  in  blast-furnaces  has  been 
recently  patented  in  Germany  by  llerr  Schoops. 
It  consists  of  a  vessel  played  upon  by  the  bUst. 
and  a  Ilourdon  gauge,  which  is  connected  with  it 
by  m  •  ins  of  a  capillary  tube,  and  stands  in  the 
ro  >m  of  the  nun  in  charge.  The  vessel  is  filled 
with  a  dry  gas  (air,  nitrogen,  or  the  like!,  and  the 
gauge -tube  with  a  liquid  of  very  small  tension, 
such  as  glycerine  or  oil.  The  pressure  in  the 
voasvl,  corresponding  to  the  temperature  of  the 
medium  about  it,  produces  change*  of  form  in 
the  tube  of  the  gauge,  which  are  indicated  by  a 
pointer  in  the  usual  way. 

It  is  proposed  to  form  a  North  Bohemian 
Industrial  Museum  at  Keichenburg,  the  aim 
being  to  further,  by  moans  of  a  collection  of  the 
aids  afforded  by  art  and  science,  and  by  facilita- 
tion of  their  use,  the  cause  of  general  education  ; 
but  especially  industrial  improvement  in  Northern 
Iloh^mia.  A  German  Colonial  Society  has  boon 
recently  founded  at  Frankfort,  under' the  presi- 
dency of  Frince  of  liohenlohe-Langenberg. 

Spcctrooeopists  who  have  studied  the  solar 
protuberances,  affirm  that  the  matter  of  these 
rises  with  the  tremendous  velocities  of  Si),  PIO,  or 
1  M  leagues  per  second.  M.  Faye, however,  who 
has  been  lately  expounding  his  theory  of  solor 
phenomena  in  the  1'aria  Academy,  explains  the 
appeanncc*  in  the  following  way  :  -The  pro- 
tul>cra:itial  gas,  expanding  in  space,  is  enor- 
mously cooled,  and  ci'ases  to  be  visiMc :  but 
picsontly  the  solar  radiation,  which  amounts  to 
1/100  to'  1,500  calories  per  aquare  meter,  and  per 
second,  heats  it  again,  and  renders  it  perceptible 
The  visibility  coniini.no*  at  the  lower  side  of  the 
el  >u  3  of  hydrogen,  and  progresses  upwards  to 


M. 


Faye  holds  that  it  is  this  pheno- 
ls propagated  with  the  high  velocity 
1  to,  and  not  the  gas  itself. 


the  top. 
menon 
just 

It  is  now  recognised  that  there  are  in  tho 
Northern  hemisphere  two  polos  of  cold,  or  two 
places  where  the  lowest  temperature  is  reached  ; 
one  in  the  north-east  of  Siberia,  the  other  in  the 
Arctic  Archipelago  of  America.  Their  gwgni- 
phical  position  has  not  been  exaetlv  defined ;  but 
it  can  be  affirmed  (according  to  fhf  A'atur)  that 
the  pole  of  Asiatic  cold  is  to  the  north  of  Yakutsk, 
and  that  of  American  cold  to  the  north-west  of 
Tarry  Island.  Near  tho  Siberian  pole,  which  is 
inland,  and  at  a  comparatively  low  latitude, 
between  60'  and  70',  tho  climate  of  tho  continent 
is  characterised  by  a  severe  winter  and  a  hot 
summer;  at  tho  American  pole,  in  a  maritime 
region,  between  65'  and  88'  lat.,  tho  winter  is 
milder  and  tho  summer  cooler.  Till  recently, 
Yakutsk  was  thought  to  bo  the  coldest  place  on 
the  earth,  its  mean  temperature  in  January  being 
-45'.;  but  there  have  boon  found,  near  \Verko- 
janak,  in  Siberia,  at  a  latitude  of  67',  places  with 
a  moan  January  temperature  of  -  55 '.  The  pole 
of  cold  is  localised  at  this  place  during  four 
month*  of  the  year — viz.,  November  to  March  ; 
but  during  April  and  May  the  pole  is  displaced 
towards  the  north-west,  returning  afterwards  in 
the  direction  of  Werkojanak,  which  is  the  only 
place  always  inclosed  in  tho  isotherm  of  —40'  dur- 
ing the  months  of  November,  December,  January, 
and  February  of  each  year.  The  mean  annual 
temperature  of  the  pole  of  Siberian  cold  is  esti- 
mated to  be  2\  M.  Klutachak,  a  member  of 
Lieut.  Schwatka's  expedition  to  tho  Adelaide 
peninsula  and  Coekburn's  Bay,  between  66'  and 
158"  Lit.,  found  a  place  colder  than  all  others ;  the 
temperature  in  Junuarv,  1880,  fell  to  -  72*,  and 
in  Iiee.  1879,  and  Feb.  1880,  it  reached  -  68*. 
The  mean  temperature  of  Dec.  to  Feb.  is  —  48'. 
It  differs  very  little  from  that  of  Werkojansk  ; 
but  it  is  lower  by  18'  to  21  -  than  that  noted  pre- 
viously as  the  coldest  ' 
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[  Wt  da  net  MA  mrrtlrtt  r—fmuiUt  far  tin  cynmiM  ml 
amr  mrrestnsSVaU,  TV  FMtor  rrspKl  fuUj  rrysuxU  tkat  all 
«nwwvnu>i.V"if  th.Tuld  W  drawn  «jt  OA  bnt/y  •«  pomnbU. ) 

AU  eanmumiMtions  should  So  d^r»W  to  fa*  Rurroa  cf 
1A/  Exai.isu  Muuhii  ,  31,  Tavutock-ttratl, 

w.c. 

AS  CUfut,  and  /W-oJ»<*  Ordtn  to  it  wiadt  p«,aUi  to 
J.  Psauioss  Eowabus. 

*s*  /«  ordrr  to  /actlimU  r*/*re*ee,  ComjpomdsmU,  «*n 
nTMSinr  of  ami  Irilrr  frmmiln  lurrUd,  trill  obUft  kf 
m.M>o«i.t  tiu  **mUrq/*a  Ul«r,  «  «.:;  u  ui  ff  — 


"  I  would  have  ereTreoe  write  what  h*  knows,  anil  as 
audi  ss  he  knows,  but  no  more:  and  that  Dot  in  this 
only,  but  in  alt  other  subject*  :  For  such  a  person  may 
■st*  same  particular  knowledge  and  experience  of  the 
aatur*  of  much  a  persua  or  such  *  fountain,  that  ss  to 
other  things,  knows  no  more  than  what  everybody  doss, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  bis. 
mil  undertake  to  writ*  the  whole  body  of  phynclu  ;  s  v».-» 
(torn  whence  (rreat  incuurenieoces  denvs  then  qnpnal." 


ETUAI,  ALMANAC. 

[21093.] — It  ought  to  have  been  mentioned  in 
connection  with  my  recent  communication  on  the 
above  subject,  that  the  propositions  therein  given 
are  worked  out  after  an  entirety  original  fashion, 
with  only  two  exceptions,  and  as  such  I  submitted 
them  to  Professor  de  Morgan  in  1807.  I  give  you 
his  remarks  upon  them. 

He  writes  as  follows :—"  This  much  I  see,  that 
your  rule*  are  of  a  structure  which  is  correct  in 
plau.  Some  examples  verify  well ;  and  I  have  no 
doubt  you  have  made  many  verifications." 

"  The  plan  of  detaching  each  rule  from  all  others 
is  very  good  for  a  work  which  is  to  be  taken  up  at 
intervals,  and  forgotten." 

"  Your  plan  is  easy  enough  for  those  who  can 
follow  a  rule." 

The  solutions  to  the  seven  examples,  appended  by 
way  of  illustration  to  my  paper,  are  worked  out  in 


Telephony  in  Paris.— Tho  telephonic  system 
of  I'aris,  which  on  the  1st  of  November,  1880, 
numbered  454  subscribers,  bad  2.392  at  the  begin- 
ning of  this  year.  The  service  is  now  divided 
among  1 1  stations.  The  length  of  wires  between 
subscribers  and  stations  is  now  2,187  miles.  The 
line  system  is  entirely  subterranean.  The  wires 
both  between  the  subscribers'  places  ami  the  stations, 
and  between  the  stations  themselves,  are  joined 
in  cables  and  suspended  in  tho  vaults  of  the  sewers. 
Each  cable  contains  14  insulated  conductors, 
forming  seven  double  lines.  The  subscription  in 
Paris  is  about  COOf.  for  a  Kno,  l,100f.  for  two  lines, 
and  for  three,  or  more,  in  the  name  of  one  sub- 
scriber, ftttttf.  pr  line.  For  these  sums  the  company 
constructs  the  line,  furnishes  and  fits  up  the  ap- 
paratus for  the  subscriber,  maintains  it.  and,  by 
night  as  well  as  by  day,  gives  all  the  communica- 
tions asked.  As  regards  instruments  there  has 
been  unification,  and  the  Ader  transmitter  and 
receiver  arc  now  furnished  to  all  subscribers.  At 
the  stations  103  girls  provide  nearly  20,000  com 
muni  cations  per  day  ,  or,  on  an  average,  eight 
communications  per  subscriber  per  day.  The  day 
service  is  wholly  provided  by  girls";  the  night 
service  by  men,  to  tho  number  of  35.  There  are 
about  1 ,000  communications  by  night  from  7  p.m. 
to  8  a.m. 

AccoRpriro  to  Mr.  Traill,  the  engineer  of  the 
Giant's  Causeway  and  Portnish  Electric  Tramway, 
the  total  prime  cost  will  bo  about  £21,000  for  six 
and  a-half  miles  of  tramway,  the  cost  of  buildings, 
rolling  stock,  electric  plant,  engines,  law,  Parlia- 
mentary and  engineering  expenses.  He  says  also 
that  the  electric  car  is  able  to  ascend  a  loui 
tinnous  hill  of  about  one  and  a-half  miles  in 
and  with  a  gradient  of  1  in 

behind  it,  and  work  as  readily  and  as  well  at  a 
jaeent  to°it. 

Messiixhs  Srocxi.ry  kt  Vettlijibb,  having  ex- 
perienced great  difficulty  in  driving  piles  into  the 
tine  wet  sand  of  the  sea-shore,  have  succeeded  by 
the  adoption  of  the  system  of  leading  a  jet  of  water 
along  the  sides  of  the  pile  to  be  driven,  to  from  71a. 
U>  12in.  below  the  point,  by  means  of  an  india- 
rubber  tube  terminating  in  a  metallic  noxxle.  Two 
such  tubes  are  employed,  one  on  each  side  of  the 
pile,  care  being  taken  to  keep  them  as  vertical  as 
|K**ible,  and 

Ve tit  ill 


Remains 
Subtract 


52 
532 


Its  fourth  part... 

The  day  of  the  year 
One  day  less  for  leap  year 


The  sum  is.. 
Divide  by  7 


  480 

  120 

fJan.  31 

Fob.  29 

March  31 

April  30 

May  V 

..•sDWI 


10b  6> 
2 


Hence,  it  fell  on 
week. 


Ex.  2. 


-Here  we  have 
Subtract  .... 


i,  the  4th  day  of  the 


4  B.C. 

1 


llg.HU 


to  move  them  continually  for  pre- 
facing cl^sx^(by^eflsand,(  wWh 


Divide  by  19  19)3 
Subtract  remainder  from  19 
Multiply  by  11 


0-3  r 
IB 

16 
II 


multiples  of  30, 

jleuce  we  have  

Number  of  mouths  from  March  1 

The  day  of  the  month   13 

The  number  5    5 


C> 
1 


176-26 
26 


The  thud  part  of  century 

rejecting  multiples  of  30. 
days  old-i.e.,  at  full. 


44  or  14. 


i  14 


.  3.-Here  we  hare,  divided  by  19)  828  (43 

76 


Multiply  the  i 


67 


121  or  I 
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Hence  we  have   1 

The  third  part  of  the  century  ....  2 
The  number  of  months  from  March  10 

Tho  day  of  the  month  25 

The  number  G   6 


44  or  14 

Therefore  the  moon  «u  14  days  old,  i.e..  at  full. 

Ex.  4.— Hero  we  hare  668  s.n. 

Its  fourth  part    lti" 

The  day  of  tho  year    fi 

(One  day  lea,  in^p  year....  ,  g 

Divide  by  7   7}92o" 

131  — 3  rem. 

  2 


proves  it  was  Sunday,  the  /,  ,t  day  of  tho 

Ex.  5.— Here  we  have    IS 

Subtract  the  Kpact    20 

Borrowing  30  and  note  tho  diff.  25 
Divide  25  by  7,  and  adding  3  to  remainder,  there 
results  the  number  7.    Subtract  thia  from  the 
.Snorf-iy  Utter,  which  is  2,  and  borrow  7,  we  obtain 

Hence,  putting  together  2  and  25,  anal  adding 
to  March  ft,  we  got  March  48— that  is,  April  17, 
which  is  Easter-day. 

Kx.  G. — In  Una  caw  the  New  Moon  fall*  on 
March  1 1 .  and  the  changes  are  a*  follows :  -Jan.  10, 
Feb.  9,  March  11,  April  9,  May  9,  June  7,  July  6. 

«ix.  i.  —  Hi  h  ex.uuple  is  simply  area 
of  the  preceding. 

JaoH  Pearson,  SC.. 

1  Vicarage,  Feb.  13. 
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[21094.)— Mr.  I>.  Snairr  (letter  21968)  ihould 
have  referred  to  the  list  of  transits  of  the  red  (pot 
given  in  reply  to  .[uery  49340  p.  508.  On  tho  date 
of  hiii  drawing,  tho  spot  passed  the  central  meridian 
of  Jupiter  at  about  6h.  48ra.,  so  that  the  object  he 
has  drawn  (Feb.  5,  7h.  30m.),  indenting  the  S. 
aide  of  the  great  southern  equatorial  belt,  and 
clearing  the  W.  limb,  was  undoubtedly  the  ghost 
of  the  red  spot,  as  he  surmise*.  If  he  will  look  at 
J  upiter  at  one  or  other  of  the  following  times,  he 
will  observe  thia  »|K>t  to  be  about  central  :— 
h 

7.5 


h. 

8.1 

14.0 

9.9 


■  >., 
11.5 

7.4 
13.1 


23   13.2 

„    2«   9.1 

..    2J   f>-° 

„    28   10.7 

Mar.   1    6.6 

..     *   12-4  I 

At  intervals  of  12  days  ( -  29  rotations)  the  red  spot 
crosses  tho  CM.  of  Jupiter  at  nearly  the  same  times 
M  before. 

Tkt  Nnrckfitr  Trletropir  C«nut,.—\l  Mr.  Oemmil] 
wfll  refer  to  the  E*olhh  Meciuuiio,  Vol.  XXXV.. 
p.  281,  he  will  ftnd  that  some  information  upon  this 
subject  has  been  published  since  the  date  he  alludes 
to.  I  had  intended,  in  conjunction  with  several 
amateurs  who  had  vnluutocretl assistance,  to  under- 
take a  rigorous  search  for  telescopic  comets ;  but  ill- 
health  rendered  it  compulsory  that  I  should  ab- 
solutely abandon  tho  project.  I  felt  anxious, 
ver,  that  the  matter  should  not  entirely  fall 
in  consequence,  and  I  suggested  to  Dr. 
i  that  tho  organisation  of  the  observers 
should  emanate  from  Dun  Kent.  This  was  duly 
arrang"*!,  and  I  believe  that  comet-seeking  has  been 
systematically  carried  on  in  this  country  since  that 
time.  Should  Mr.  Oemmill,  or  any  other  of  your 
readers,  desire  to  enter  this  field,  I  feel  certain  that 
Dr.  Copehuid  will  be  very  glad  to  utilise  such  help 
as  they  may  be  able  to  aflford. 
Bristol,  Feb.  16.  W.  F.  Denning-. 


XNCKE'S  COMET    G HEAT  COMET,  1882. 

[21095]  —  Yocuobligtng  contributor  "F.B.A.S.," 
in  reply  to  a  querist  about  jiorticulars  of  Kncke's 
comet,  stated  m  letter  21062,  last  par.,  p.  645,  that 
ho  fancied  it  was  not  observed  during  its  last  peri- 
helion passage  in  November,  1881,  as  he  had  seen 
no  record  of  such  observation.  It  was,  however, 
seen  yrerietu  to  its  perihelion  passage,  at  different 
observatories.  It  appears' to  have  been  first  found 
t  20,  at  Strasburg,  by  Dr.  Hart  wig  and 
Winnecke,  and  on  August  24  by  Director 
O.  Struve,  at  Pulkova.  Then,  in  this  country,  by 
Mr.  A.  Common,  at  Ealing,  on  August  27,  and  Mr. 
Lohse,  at  Dun  Kcht,  on  August  28. 
I  find  that  I  examined  it  with  4  3in.  Wray  object- 
-  Sept.  16  and  Sept.  28, 
neoulous  mass,  nearly  eir- 
of  3'  to  4',  ami  showed  a 
to  the  ceutre.  The  i 


of  moonlight  during  the  early  part  of  October 
(when  it  was  nearest  tho  earth)  prevented  it  being 
observed  at  that  time  with  my  limited  means.  Its 
great  southern  declination  afterwards,  during  the 
perihelion,  must  have  rendered  it  difficult  to 
observe  in  the  northern  hemisphere. 

I  again  observed  tike  Great  Comet  of  1882  on 
February  13,  at  9  p.m..  when  tho  moou  was  a  little 
over  six  days  old,  and  I  was  surprised  to  see  it  so 
plainly  in  the  moonlight.  The  increasing  moonlight 
of  the  following  evening  (14th)  overpowered  the 
faint  nebulosity  of  the  comet,  as  no  trace  of  it 
could  be  detected.  Possibly  the  air  may  not  have 
been  so  transparent  as  ou  the  previous  night. 

A  gentleman  writes,  in  a  weekly  scientific  con- 
temporary, that  be  saw  the  tail  of  the  comet  on 
Jan.  30,  with  the  naked  eye.  anil  in  a  private  letter 
since  he  writes :  that  "on  the  llthinst.,nt  8h.  5m. , 
when  the  comet's  head  was  not  near  any  bright 
star.  I  could  glimpse  it  with  the  naked  eye,  and 
also  suspected  tho  tail,  which  would  doubtless  have 
been  certainly  visible  but  for  19  Leporis."  This 
observation  wilt  likely  be  found  unique.  Judging 
from  the  faintaeas  of  comet  as  seen  in  the 
telescope,  I  did  not  attempt  such  a  feat  with  the 
naked  eye.  It  would  be  interesting  to  know  if  it 
has  been  seen  elsewhere  within  the  post  three 
weeks  without  optical  aid. 

Belfast,  Fob.  17.  Isaac  W.  Ward. 

[21096.]  -ffira  "F.K.A.S.  "  (letter  21064, 
page  545)  wrote  "  I  fancy  that  it  (Euckc's  comet) 
was  not  observed  at  its  last  return  to  perihelion  in 
November  1881,  a*  I  can  Hud  no  record  of  such 
observation,"  he  was  probably  either  in  a  hurry  or 
away  from  books  of  reference.  As  a  matter  of 
fact,  it  was  seen  by  Dr.  Hartwig  and  Prof. 
Winnecke  with  tho  six-inch  comet  seeker  at  Stras- 
burg,  on  Aug.  20th  and  25th.,  it  being  at  that  time 
4'  in  diameter.  It  was  also  observe  rod  in  this 
country  by  Mr.  A.  A.  Common,  with  his  3ft. 
reflector,  on  the  evenings  of  Ang.  27th  and 
2Sth.  Furthermore  it  was  seen  in  America 
on  Sept.  20th,  when  it  was  near  |"  Auriga- 
[Vide  Vol.  XXXrV  page  861.  Finally  M. 
Bigourdan  made  a  series  of  observations*,  and 
found  that  the  different  parts  were  of  sensibly 
uniform  brightness  (except  tho  circumference)  up 
to  Sept.  27th,  but  that  after  this  date,  the  |«rcr«ding 
portion  became  more  brilliant  (ibid,  page  181.) 

These  are  but  a  few  out  of  probably  many 
observations,  but  they  will  suffice  to  show  Mr. 
Cornish  that  tho  comet  was  "  observed  at  its  last 
return  to  perihelion." 

A  Young 


[21097.:-! 


ECLIPSE  OF 
4th  SATELLITE 

you. 


,  of  the  eclipse 


Time,  10  hours  to  one  Jovian  day  ( »  | 
2S-7s.,  Earth ian  hours). 

Shadow   undiminished  of 
taken  as  a  sphere. 

Would  Mr.  Buffham  kindly  say  in  which  Vol. 
"  E,  M."  the  announcement  of  these  occurrences 
was  first  made,  and  also  that  of  the  observations  ho 
mentioned  r  Was  it  observed  after  the  theory,  or 
otherwise  Y 

The  lecture  was  the  first  intimation  the  amateur 
who  told  me,  or  myself  had. 

The  greater  part  of  the  apparent  shadow  is,  in 
reality,  the  inner  edge  of  the  penumbra,  tho 
shadow  cone  being  857  miles  on  the  Meridian; 
the  Satellite  being  2.928  miles. 

Do  the  laws  of  gravitation  present  any  obstacle* 
to  the  theory,  that  the  dark  bodies  recorded  tohavo 
transited  the  Sun,  at  different  times,  may  have 
cometary  orbits  of  long  period  i  -  Vulcan,  for 
instance  :  supposing  Lesoarbault'a  observations  to 
have  been  genuine,  and  that  Lias  may  have  over 
looked  it.  H.  Brbuffhton. 


9  ATJBIOJB. 

[21098.]  —  Ox  the  evening  of  Friday,  Feb.  16,  I 
hail  a  view  of  »  Auriga-  —a  star  to  which  the  Rev. 
T.  W.  Webb  has  recently  called  attention — under 
pretty  favourable  conditions  so  far  as  definition 
was  concerned,  though  the  sky  was  not  quite  free 
from  haze,  and  the  moon  was  bright  and  near. 
The  companion  was  beat  seen  with  a  power  of  495 
on  my  7 /in.  refractor,  and  I  estimated  it  of  about 
the  Sj  or  9  mag.  I  think  it  could  hardly  be  lees 
than  9  mag.,  as  it  presented  a  very  neat  disc  of  a 
greyish  white  tint.  It  was  well  seen  with  an  aper- 
ture of  6in.,  and  was  still  to  b»  mado  out  when  tho 
aperture  was  further  reduced  to  5iu. 

In  a  letter  which  appears  in  your  last  issue,  your 
correspondent,  "  U.  S.,"  says  that  Burnham  rated 
the  mag.  of  the  companion  "as  lu-5  2  with  the 
Dearborn  refractor  in  1878."  I  find  that  in  Mr. 
Ituroham's  "  Double  Star  Observations,"  printed 
in  Vol.  XLTV.  of  the  Afrmo,n  B.  A.  8.,  the  mag- 
nitude of  the  companion  of  0  Aurigie  is  given  as 
7  5  under  date  18*8  041.  Is  there  a  misprint  in 
either  case  f  or  have  we  here  evidence  of  variation 
of  light  r 

I  may  add  that  I  failed  to  catch  either  of  the 
two  small  stars  mentioned  by  "  H.  8.."  owing, 
doubtless,  to  moonlight  and  haze  ;  and  that  I  esti- 
mated the  magnitudes  of  the  two  old  < 
to  be  111  and  10,  both  which 
reason,  are  probably  too  low. 


19th  Feb. 


POLE 

bonds  of  the  fourth  satellite,  as  also  the  following 
date,  from  which  it  is  laid  down. 

The  Middle  Eclipse,  Central  os  the 
Mr.niM.ts. 


Equator. 
Latitude. 


The  elements  from  Chambers,  last  edition. 


[2109!).]— Mb.  GratMiLi.'s  letter  (p.  646)  is  very 
timely  and  suggestive.  It  is  simply  waste  of 
energy  to  be  eternally  squabbling  about  the  merits 
of  reflectors  v.  refractors  -the  question  will  always 
remain  an  open  one.  Each  form  of  instrument  has 
its  special  uses,  and  each  its  inherent  disadvantages. 
Where  cost  is  no  object,  and  the  instrument  is 
intended  for  micrometer  work  on  double  stars,  I 
should  say,  unhesitatingly,  procure  a  largo  refrac- 
tor, driven  by  clockwork,  aud  supplied  with  all 
ueedful  accessories.  But  for  selenngrsphical  or 
planetary  work,  clusters,  nebula;,  comets,  Ac,  tho 
reflector  is  unequalled.  And  for  the  colours  of 
stars,  a  matter  in  which  I  have  had  sot 
I  decidedly  piefer  the  reflector. 

Tho  measurement  of  double  stars  is,  as  a  rule, 
beat  left  to  professional  astrouomers,  at  large 
observatories.  It  needs  a  long  training  to  use  the 
micrometer  in  a  really  skilful  and  trustworthy 
manner,  Yielding  results  fit  to  be  compared  with 
those  of  Struve,  Dawes,  Dembowski,  Burnham,  and 
other  first-class  observers.  How  many  amateurs, 
with  their  limited  opportunities,  are  likely  to  attain 
this  standard  of  excellence  f  Meanwhile,  there  is 
abundance  of  work  to  do,  and  that  well  within  the 
grasp  of  the  ordinary  observer.  A  vast  amount  of 
really  useful  knowledge  may  be  obtained  with  a 
good  opera-glass  and  star  atlas.  To  come  to  the 
point,  then,  I  will  take  the  several  headings  from 
Mr.  GemmiU's  letter  in  their  order. 

VeriabU  Stan.— lien  is.  alone,  an  almost 
exhaustions  field,  in  which  a  little  patient  labour  is 
sure  to  bring  its  reward.  There  is  tho  list  pub- 
lished by  Messrs.  Kspin.  Oage,  and  Bead,  in  Vol. 
XXXV.  of  the  "  Esolish  Mecilucic."  I  am  sure 
that  Mr.  Eapin  would  gladly  receive  the  names  of 
those  who  are  willing  to  take  a  share  in  observing 
these  313  suspected  variables.  Then  there  is  the 
appeal  made  by  Prof.  Pickering,  of  tho  Harvard 
observatory,  which,  I  am  glad  to  find,  has  been 
heartily  responded  to.  For  the  benefit  of  thoso 
interested  in  thia  matter,  I  may  briefly  indicate  the 
method  of  observing  variables  which  is  set  forth 
in  Prof.  Pickering's  pamphlet.  Itiathis.  Having 
made  a  careful  map  of  tho  vicinity  previously, 
(preferably  from  Hrts)  or  a  list  of  comparison  stars 
from  the  catalogue  ;  observe  a  star  which  is  a  little 
fainter,  and  another  which  is  a  little  brighter,  than 
the  variable  (the  difference  between  the  comparison 
stars  must  not  exceed  1  mag.) ,  estimating  the  relative 
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position  in  magnitude  of  the  variable  between  the 
two  comparison  stars,  For  instance,  let  compari- 
son (tar  a  m  6  mag.,  and  A  -  6  mag.,  r  being  the 
i  unable.  Then  ifr  lie  j  of  the  Mule  from  «  to  *, 
we  should  have  •  i  -i  r  7  6.  Any  other  star  which  ex- 
actly equals  the  variable  should  also  be  noted.  The 
nearer  together  in  magnitude  of  the  comparison 
stars,  the  more  accurate  will  the  result  be  ;  indeed, 
it  is  not  difficult  tn  eet  it  within  ,\,  of  a  magnitude. 

Star  (Won/-*. — I  nave  made  tome  thousands  of 
observations  of  these,  with  both  refractor  and 
reflector,  and  I  prefer  the  latter  for  this  class  of 
work,  especially.  A  largo  aperture  is  necessary  ; 
and,  if  a  refractor,  the  secondary  spectrum  vitiates 
tho  result.  The  absolute  achromatism  of  a  re- 
flector gives  an  immense  advantage  in  this  respect. 
Another  serious  item  is  the  artijttuxi  light  used  in 
making  notes,  etc.  This  is  generally  yellowish, 
and  must  bias  the  eye.  In  my  own  case,  the  elec- 
tric lamp  {Swan  incandescent;  has  superseded  oil, 
with  a  marked  improvement  in  whiteness. 

HrlrtuxjrapA'/. — When  will  the  surface  of  our 
satellite  be  accurately  mapped,  on  a  lame  scaleh 
The  late  Mr.  W.  R.  Dirt,  worked  hard  in  this  direc- 
tion ;  who  will  Like  up  his  mantle  ?  Hero  again, 
the  reflector  reigns  supreme  :  and  yet  there  are 
plenty  of  inch  instruments  lying  idle  : 

PUtaetary  *n,rk.-  No  useful  purpose  will  lie 
served  by  making  sketches  of  the  planets  with 
•mall  telescopes.  A  large  reflector,  with  as  high  a 
a  the  atmosphere  will  bear,  and  cartful 
awing — will  alone  be  of  much  service.  Ilioto- 
gmphy  cannot  compete  hero  at  present :  witness 
the  photograph  of  Jupiter  in  tho  37m.  reflector. 
I  may  say  that  Dr.  Terby,  Louvain,  Belgium,  will 
lie  glad  to  receive  sketches  of  J  upiter  from  various 
observers :  as  1  believe  he  is  preparing  a  monograph 
on  that  planet. 

Star  t'lutttrt  ought  to  teach  us  something  of  the 
laws  of  distribution  and 
properly  studied .    Why  shi 
connected  with  clusters i 

ImhuI  S\ptrpt»q.  —  Mr.  Dcnnnig's  laudable 
efforts  among  British  observers  have  uot  been  in 
vain;  the  scheme  is  being  reorganised  by  Dr. 
Ope  land,  at  Dun  Ec  lit— much  interrupted,  though, 
by  the  transit  of  Venus  expedition. 

Mrt/nri.  —  These,  again,  want  more  observers. 
Mr.  Denning,  would,  I  am  sure,  be  glad  of  help  in 
this  department,  which  he  lias  made  almort  his 

W  8. 
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FLAT  IN  NEWTONIAN 
TELESCOPES. 


[21100.]— I  BWi  to  apologise  to  Mr.  Calver  for 
the  last  sentence  in  my  letter  '21072  in  your  last 
issue — the  word  atwthrr  being  omitted.  It  should 
read  :  "  I  should  like  to  learn  the  opinion  of 
arvithtr  optician,  such  as  Wray  or  Lancaster,  Sec, 
ice."  I  named  those  gentlemen  as  makers  of  re- 
fractors who  could  tell  us  if  allowance  is  made  for 
the  focal  imago  of  moon  m  stopping  the  light  of 
tho  objoct-guia*  from  tho  eyepiece. 

In  answer  to  Mr.  Westlake's  request  to  look  at 
the  full  moon  with  a  14in.  stop  before  my  lOin. 

1  with  a  ljin.  flat,  I  havo  just  put  the 
r  the  conditions  named,  and  looked  at 
about  a  milo  awav.  I  first  focussed 
tho  telescope  on  the  houses,  and  then  put  on  the 
stop.  I  see  the  houses  still— not  very  well  defined, 
as  the  outside  rim  of  the  mirror  is  not  so  good  as 
the  centre,  but  showing  that  none  of  the  light  of 
the  mirror  is  cut  off  by  the  flat  being  too  small. 
Taking  the  eyepiece  away,  and  putting  my  eye  in 
its  place,  I  see  the  outside  rim  of  the  mirror  clearly 
and  distinctly,  showing  that  there  is  nothing  to 
prevent  the  light  of  it  being  reflected  into  the 
eyepiece.  I  then  changed  the  flat  for  one  of  2in., 
and  could  not  perceive  any  improvement  in  the 


light. 
I  wc 


[  would  have  tried  the  experiment  on  the  moon 
last  night,  but  did  not  think  of  it,  ami  1  fear  I  may 
wait  some  time  before  I  get  another  chance.  But 
if  it  can  show  the  houses  at  a  mile,  of  course  it 
will  show  the  moon  better  at  a  greater  distance,  as 
the  focus  will  be  shorter,  and  the  flat  nearer  to  the 
mirror. 

This  proves  clearly  that  the  flat  is  large  enough 
to  reflect  the  extreme  marginal  light  of  the  mirror 
into  the  eyepiece,  and,  therefore,  when  the  slop  is 
removed  all  the  light  of  the  mirror  is  reflected  : 
and  if  so,  how  can  a  larger  flat  reflect  more  than 
alii' 

I  will  ask  Mr.  Calver  from  what  part  of  any  of 
my  letters  on  this  subject  ho  can  conclude  that  ••  I 
now  see  and  acknowledge  ray  mistake  about  the 
necessity  for  providing  the  flat  large  enough  for 
the  moon's  image."  I  must  distinctly  deny  that  I 
see,  nor  do  I  know,  where  I  havo  acknowledged 
this  mistake.  I  believe  the  mistake  to  be  on  the 
other  side.  Not  that  a  larger  flat  cuts  light  from 
the  larger  mirror,  but  that  it  is  a  much  more 
expensive  thing,  and  tliat  expense  thrown  away. 

Mr.  Calver  doubts  that  H'-rschel  put  a  flat  of  one 
inch  to  o  l'Hn.  mirror  of  10ft,  focus,  and  says  it 
i»  half  its  projwr  si/-.  I  a»k  him,  would  he  put  a 
-in.  flat  tn  u.  mirror  of  thai  size  and  funis. 

Again,  if  a  curtemtr  were  to  request  him  to 


a  mirror  of 


and  of  tho  focal  length  of  Mr. 
Westlake's  mirror,  would  he  put  a  flat  of  2 Jin.  for 
it.  If  so  the  best  port  of  his  mirror  would  be  lott. 
I  do  not  deny  the  superior  defining  power  of  a  large 
aperture  ;  but  I  deny  that  you  get  more  of  it  by 
using  a  larger  flat  than  that  which  will  reflect  all 
parallel  rays  into  tho  eyepiece.    This  the  flats  1  use 


will  do,  and  I  deny  that  a 
I  do  not  know  where  Mr.  Calver  gets  "  my  viewt, 
as  he  says,  that  refractors  should  have  a 
long  tube  ui  front  of  the  object -gloss  ;  but  I  say 
that  if  the  tube  were  blackened  it  would  by  no 
means  hurt  the  definition  of  the  object-glass.  In 
fact  all  have  a  short  one,  as  a  dew  cap. 

As  I  have  only  two  Newtonian  telescopes  with 
metal  specula,  and  Mr.  Calver  says  their  makers 
did  not  Know  what  they  were  about  to  use  flats  so 
small  as  they  have,  I  will  ask  all  readers  of  our 
magazine  who  possess  Nowtotiians  with  metal 
specula  and  flats,  to  give  the  «we  and  foci  of  the 
mirrors  and  flats,  so  as  to  show  if  others,  have 
telescopes  like  mine. 

Sunday  night  being  fine,  I  took  the  opportunity 
of  trying  the  experiment  requested  by  Mr.  West- 
lake,  which  I  had  tried  on  the  houses  as  described. 
As  it  is  an  interesting  and  conclusive  experiment, 
and  my  telescope  peculiarly  adapted  for  trying 
such  a  one,  I  will  describe  its  mounting.  It  is  a 
ponderous  tube — taking  in  tho  17J  mirror  of 
yft.itiu.  focus,  asabui  the  liiu. anil  four  of  l2in.,two 
by  Mr.  Calver,  as  well  as  a  10J  With-Browning 
and  a  9}  by  Grubb,  of  Dublin,  and  each  of  these 
several  mirrors  I  can  put  into  tins  tube  in  the  dark 
in  one  minute,  and  find  it  in  perfect  adjustment. 
This  tube  lies  on  a  large  iron  ring,  hung 
by  two  truunions  on  a  fork,  having  a  spindle 
turning  in  an  iron  tripod  and  upon  a  pivot, 
suspended  by  a  screw  so  as  to  be  raised  or 
lowi  red,  and  thus  caused  to  turn  easily  in  tho 
conical  bearings  in  which  it  turns.  The  tube  with 
the  largest  mirror  in  it  is  counterpoised  by  three 
half-h  undrod  weigh  t*  under  the  tube,  and  between  the 
anna  of  the  fork,  su  as  to  bring  the  centre  of  gravity 
to  be  directly  over  the  spindle  and  the  trunnions 
of  tho  fork,  so  that  tho  telescope  will  stand  in  any 
position,  and  at  any  elevation,  either  horizontal  nr 
vertical.  A  weight  is  now  added  to  the  mirror-end, 
so  as  to  raise  tho  mouth  of  the  telescope,  and  this  is 
regulated  by  what  I  call  the  gimlet  and  string,  con- 
sisting of  two  double  pulley-blocks,  one  attached  to 
tho  point  of  the  telescope  and  the  other  to  an  arm 
fixed  on  the  spindle,  and  the  string  pissing  through 
these  pulleys  and  thence  to  the  gimlet  gives  it  four 
powers,  and  moving  the  end  of  tho  string  lin. 
moves  the  telescope  a  }in.,  which  I  find  to  be 
enough  to  follow  a  star  with  ease  and  convenience. 
The  telescope  being  thus  arranged,  if  when  pointed 
at  any  object  in  the  sky,  the  mouth  is  pulled  down, 
if  let  go  again  it  will  rise  to  its  former  position  and 
the  object  to  which  it  was  pointed  bo  still  in  the  field 
of  view,  if  it  was  not  held  down  long  enough  to  bo 
carried  away  by  the  rotation  of  the  earth. 

Two  arms  are  fitted  to  tho  sliding  plate  carrying 
a  flat  each,  one  2  in.  in  minor  axis  and  the  other  ljin., 
and  tho  change  from  one  to  the  other  can  be  made 
in  a  few  seconds,  so  that  if  the  telescope  is  directed 
at  any  object,  and  a  change  of  flat  required,  such 
change  can  be  made  and  the  telescope  again  put  on 
tho  samo  object  before  it  is  out  of  the  field  ol  view. 

Lost  evening  the  2in.  flat  was  in  the  telescope 
as  I  had  left  it  when  looking  at  the  houses  as  I  have 
written ;  I  therefore  directed  it  at  the  moon,  and 
adjusted  the  focus,  I  then  put  in  the  stop,  and  of 
this  I  must  state  that  it  was  cut  out  for  testing  the 
171  mirror,  and  was  Ulin.  in  diameter,  so  that 
when  it  was  truly  centred  on  the  face  of  the  mir- 
ror, a  thin  strip  of  light  was  left  only  fin.  wide. 

On  directing  the  telescope  again  at  the  moon,  I 
saw  each  crater  and  mountain  just  as  I  did  before 
the  stop  was  put  in,  but  not  well  defined,  but 
enough  to  recognise  each  one.  Tho  light  also  was 
but  little  comparatively,  as  the  hollow  cone  of  light 
from  the  mirror  was  only  fin.  thick.  But  this  is  a 
great  advantage  in  comparing  the  effect  of  any 
change  of  light.  I  then  placed  tho  telescopo  to  that 
the  moon  was  just  coming  into  the  field  of  view, 
and  then  pulling  the  mouth  down,  changed  the  arm, 
to  that  one  carrying  the  Ij  flat.  On  letting  the 
telescope  rite  again,  and  looking  into  the  eyepiece, 
the  moon  was  in  the  middle  of  the  field :  and  no 
difference  in  tho  appearance,  nor  rwiy  ««» light  than 
when  I  used  tho  2in.  flat. 

This  I  consider  a  conclusive  experiment,  and 
proves  what  I  have  always  asserted — that  if  the  flat 
is  large  enough  to  reflect  all  the  parallel  rays  into 
the  eyepiece,  no  larger  flat  will  do  more. 

I  will  ask  Mr.  West  lake  to  repeat  this  experi- 
ment with  his  two  Mate,  cutting  off  all  but  a  very 
thin  rim  of  his  mirror,  as  any  difference  in  quantity 
of  light  is  then  more  easily  perceived.  I  should 
feel  obliged  if  Mr.  Calver  will  also  make  the  same 
experiment  and  report  thereon,  using  a  flat  only 
just  large  enough  to  reflect  all  the  light  of  his  mir- 
ror into  his  eyepiece  ;  and  then  putting  in  a  flat  as 
l;i  rgf  is  a  ilitm. -r-pl  ite,  if  ho  pli  iscs,  ami  I'll  ven- 
ture to  predict  that  he  will  find  no  more  light  from 
it.  We've  had  a  deal  of  theory,  now  let  us  have 
a  little  practice. 

Fob.  IS'.  FhiUp  Vallance. 


TELESCOPE : 

[21 101 .]— I  mm:  say  many  of  our  readers  begin 
to  wonder  why  they  nave  not  seen  a  letter  from 
mo  before ;  but  the  fact  is  I  have  been  out  for  a 
fortnight,  almost  purposely  to  examine  and  tost 
telescopes  of  the  old  great  masters :  a  kind  of 
mystical  halo  hangs  about  their  work  which  I  was 
d cairo us  of  investigating,  and  finding  out  where 
their  respective  excellence  lay,  and  at  to  whether 
we  amateurs  may  ever  hope  to  equal  them.  Wo 
have  heard  so  much  of  the  perfection  and  handincsa 
of  tho  old  Gregorian  and  Cassejrrain  U-lescopes, 
that  I  felt  desirous  of  having  an  opportunity  of 
carefully  examining  them,  and  reporting  for  the 
information  of  all  upon  their  qualities.  I  have  had 
this  opportunity  through  the  kindness  of  two  of  our 
correspondents,  Mr.  Vallance  and  Dr.  Edmunds; 
tho  result  I  purpose  giving  in  this  letter,  leaving 
for  a  future  letter  the  results  of  the  testing  of  tho 


and  Mr.  With.  I  would  observe  that  we  axe  as 
much  indebted  to  the  shadow  test  and  the  zona) 
test  for  the  greater  perfection,  and  to  a  still  nearer 
approach  to  absolute  perfection,  yet  to  come  in 
specula,  as  we  are  indebted  to  the  perfect  planes 
and  straightedges  of  Whitworth  and  our  American 
friends  for  the  great  advance  in  our  workmanship 
of  late  years  in  our  engineering  productions :  in  both 
a  more  perfect  test  induces  to  more  perfect  work- 
manship. I  should,  therefore,  advise  even-  amateur 
speculum-worker  to  master  the  shadow,  and 
especially  the  zonal  test,  the  latter  giving  exactly 
how  far  off  or  how  near  our  approach  to  the  jiara- 
bola  is,  or  whether  we  havo  a  regular  or  irregular 
curve. 

I  will  describe  the  results  of  my  fortnight's  out 
in  tho  order  in  which  tbey  occur,  so  as  to  make  the 
information  more  easily  remembered  by  our  readers. 
Of  course  I  had  taken  my  testing  apparatus  with 
me.  I  spout  tho  first  week  with  Mr.  Vallance, 
among  his  uniquo  collection  of  telescopes.  Ho 
possesses  between  30  aud  40  reflecting  telescope*, 
ranging  from  a  Short  of  2Jin.  diam.,  of  the  year 
173.1,  to  one  mad"  by  Mr.  Calver  ITJin.  diam.  Itr. 
Vallance  has  about  the  same  number  of  refracting 
telescopes  by  many  makers,  up  to  a  din.  diam. 
by  Troughton  and  tsims.  We  picked  out  a  number 
of  the  bast  specula  of  the  old  masters'  work,  about 
which  we  were  pretty  certain  for  one  day's  testing, 
so  as  to  get  a  correct  com  ps  rati  re  idea  of  their 
cupabilitM*.  I  will  describe  these,  in  a  short  way, 
in  the  order  in  which  we  tested  them. 

I.  A  Cuthbert  Gregorian  (>jin.  diam.,  oft,  focus. 
This  mirror  was  fearfully  turned  down  round  the 
hole,  and  a  little  turned  down  at  the  outer  edge. 
This  turning  down  of  tho  inner  edge,  I  explained 
to  Mr.  Vallance,  I  was  not  surprised  at,  as  I 
had  given  up  the  attempt  to  make  a  bin.  Casseprain. 
partly  for  the  same  reason.  I  got  in  tho  mirror, 
no  matter  how  I  attempted  to  parabolise  it,  a 
similar  turning-down  of  the  inner  edge.  I  explained 
it  by  supposing  that  the  hole  had,  as  it  were,  im- 
prisoned a  lot  of  the  rouge  round  its  edge,  and  thus 
Keep  up  a  better  supply  of  cutting  material  near 
the  edge,  and  so  wore  mora  of  the  edge  away,  and 
thus  turned  down  tho  edge.  This  had  always  been 
my  ovu  explanation  of  my  own  failure,  and  I  was 
not  surprised  to  find  tho  same  fault,  under  similar 
circumstances,  show  itself  with  Cuthbert,  and  all 
the  more  so  as  the  Tulley  mirror  that  our  corre- 
spondent "  L.  L.  L."  brought  with  him  on  a  visit 
to  me,  and  which  we  very  carefully  tatted  together, 
had  exactly  the  same  fault :  though,  singular  to 
say,  ita  outer  edge  was  turned  up  instead  of  being 
turned  down,  as  in  all  tho  other  old  misters'  work  1 
have  tested.  1  !«•  r>u  ».»»  to  gviieraW,  .and  '.••Id 
Mr.  Vallance  that  I  believed  all  specula  worked 
with  a  hole  in  their  ceutro  must  have  the  tamo 
defect  from  tho 


turning- 
ay  mode 
turned-down 


to 

down  of  the  outer  edge,  as, 
of  working  specula  I  never  get 
outer  edge ;  nor  could  I,  with  my  present 
mode  of  working.  This  little  turning  down  of  tho 
outer  odgo  of  the  Cuthbert  made  me  begin  to  think 
that  we  moderns  were  not  so  far  behind  the  old 
masters  as  we  are  apt  to  suppose,  and  that  it  ns 
distance  and  the  want  of  a  rigidly  correct  test 
applied  to  them,  that  had  added  enchantment  to  the 
view  we  took  of  their  work.  The  amateur  will  bear 
in  mind  ray  explanation  of  the  turning  down  of  tho 
inner  edge,  both  in  my  own  attempts  and  in  tho 
work  of  the  old  masters,  as  1  shall  havo  to  refer  to 

'  2^LasteII.Gre..7}in.dia.,  3ft,  focus, 
general  figure  as  in  the  Cuthbert.  but  nothing  i 
so  bad  either  in  the  turning  down  of  Uie  inner 
edge  or  of  tho  outer  edge.  '  In  fact,  the  outside  waa 
only  just  visibly  defective.  Here  then,  f  lUlil,  a 
cmiparativcly  modern  worker,  was  superior  to 
Cuthbert,  He  had  evidently  improved  on  the  old 
masters,  fur  this  mirror  was  one  of  the  best  of  all 
wo  tested  with  a  hole  in  the  middle. 

S.  AHowlett,  New..  Sim.  dia.,  T«.  focus.  What 
at  oner  struck  me  » hen  I  was  testing  this  mirror, 
was  the  superior  middle  of  the  mirror  as  compared 
with  the  other  two  with  a  hole  in  tho  their  centre  ; 
this  was  a  much  better  figure,  though  it  was  evi- 
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dontly  over-corrected.  Th«  beauty  of  the  figure, 
as  compared  with  the  two  previous  specula,  con- 
vinced me  of  titts  ctirrrctiM.iai  of  my  judgment  formed 
by  my  attempt  to  work  aCaisegram— that  the  only 
true  way  to  work  a  mirror  with  a  holo  in  its  centre, 
M  to  nil  up  the  hole  witli  the  some  material  a>  the 
speculum,  and  figure  it  thus  ;  after  which  remove 
tli*  centre  plug,  when  the  figure  would  be  true  to 
the  inner  edge. 

4.  A  TuLley  Gregorian  "in.  diam.  3ft.  focus. 
This  was  as  near  a  spherical  surface  as  possible,  the 
outer  edge  a  little  turned  down,  the  inner  edge  very 
much  turned  down.  How  it  was  that  with  this 
spherical  mirror  Tullvy  could  get  a  good  definition 
we  shall  see  farther  on  ;  and  because  the  old  masters 
adopted  a  menus  of  getting  tolerably  good  defini- 
tion out  of  all  sorts  of  figures,  and  therefore  used 
up  all  sorts  of  figures,  I  did  not  think  it  necessary 
to  test  these  mirrors  tonally,  as  it  would  only  have 
shown  a  great  variety  of  figure,  and  not  ono  par- 
ticular form  which  the  old  masters  found  to  be  the 
best ;  I  believe  they  had  no  particular  form  that 
they  kept  to.  What  wo  moderns  have  to  do  in 
attempting  a  Ore.  or  Cos.  is  to  decide  theoretically 
what  workable  figures  will  give  the  best  results, 
and  with  those  and  our  superior  modo  of  working 
and  tasting,  I  believe  we  could  produce  very  short 
and  superior  telescopes,  better  even  than  the  old 
ra  istcrs. 

A  Short  or  Adams  Ore.,  5in.  dia..  2ft.  3iu. 
focus.  Mr.  Vallance  was  not  quite  sure  whether 
this  was  a  Short  or  an  Adams  mirror  ;  it  was  very 
much  corrected  as  compared  with  the  others  ;  the 
•outer  edge  turned  down  a  little,  the  inner  edge 

to  thin  further  on. 
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0.  A  Iianisdtti  tire..  4tn.  dia.  2ft.  focu: 
engraved  on  the  vertical  semicircle.  "  The  I  _ 
parts  by  Adams."  N'ow  whether  ltamsdon  made 
the  mirrors  or  Adams,  we  may  be  sure  that 
Itamsdcn  wool  I  not  let  a  telescope  go  out  of  his 
bauds  with  the  optical  parts  inferior  to  the  best 
that  could  be  produced  m  his  time  (the  Utter  half 
of  the  last  century),  such  was  his  love  of  perfection 
in  his  productions;  we  may,  therefore,  take  this 
mirror  as  a  good  specimen  of  the  old  masters'  work. 
It  hod  the  some  general  figure  as  tho  other  Ore.  I 
had  tested,  with  turning  down  of  the  inner  edge 
more  than  the  outer  edge,  the  surface  not  being  so 
tarnished  as  some  others  ;  and  upon  this  subject  of 
deterioration  of  the  uld  metal  specula  I  may  observe 
I  was  surprised  to  find  them  all  in  a  much  better 
state  of  preservation  than  1  hail  expected  ;  some, 
this  one  among  the  number,  for  instance,  looked 
almost  as  good  us  the  lint  day  of  their  completion. 
Of  course,  now  often  they  hud  been  brightened  up  wo 
could  not  say  :  they  certainly  did  not  show  any 
marks  of  being  often  polished  up.  I  am  sure  the 
old  speculum  metal  will  keep  its  polish  if  simply 
covered,  longer  than  most  would  suppose.  Mr. 
Vallance  had  not  seen  some  of  these  mirrors  for 
over  ten  years,  hod  taken  no  special  core  of  them, 
•imply  stopping  up  the  cuds  of  the  tubes,  anil 
putting  them  by  in  some  corner  or  box  ;  yet  their 
preservation  was  marvellous. 

7.  A  Bond  tire.,  (iiu.  duira.,  2ft.  Gin.  focus,  hod 
been,  Mr.  Vallance  said,  a  very  guod  one  to  define 
well  in  its  own  tube,  and  wi'th  its  own  concave 
mirror ;  but  had  been  crocked  by  soroo  ono  to  whom 
Mr.  Vallance  had  lent  it.  It  was  turned  down  a  little 
on  its  inner  edge,  but  with  scarcely  any  turning  down 
of  its  outer  edge.  By  the  little  turning  down  of  its 
two  edges  I  uccount  for  its  superior  definition, 
which  Mr.  Vallance  said  had  bee  a  about  the  best  of 
all  bis  Ore.  telescopes ;  it  hail  a  little  correction,  but 
not  so  far  as  the  parabola,  I  should  judge.  For  so 
short  a  focus,  its  figure  was  more  regular  than  most 
of  Uw  otlo-rs  ;  this  was  occasioned  by  tho  turning 
down  of  its  inner  edge  being  less  than  moat  of  the 
others,  for  this  turning  down  of  the  inner  edge  in 
most  extended  from  jm  to  fin.  into  the  mirror, 
thus  destroying  the  regularity  of  tho  general 
figure. 

8.  A  Short  (tlie  date  173.1  engraved  upon  it)  Ore., 
2Jin.  diam.  9iu  focus.  A  very  httle  turning  down  of 
the  inner  edge,  and  little  or  no  turning  down  of  the 
outer  edge  ;  hail  some  correction,  and  was  the  most 
regular,  perhaps,  in  figure  of  all  I  had  tesb-d,  except 
perhaps,  the  LusscU's  (No.  2).  Mr.  Vallance  audi 
compared  its  definition  on  a  distant  object,  with  a 
good  refractor  of  larger  aperture,  but  about  the 
same  power.  1  was  surprised  at  how  well  it  com 
pared  ;  we  both  tltought  that  with  the  aperture  of 
the  refractor  reduced  so  as  to  bring  its  fight  to  be 
no  more  than  the  small  reflector,  the  Utter  would 
have  been  equal,  if  not  superior,  at  the  same  time 
being  a  very  short  and  handy  telescope.  I  nuti 
observe  that  one  of  our  distant  objects  was  a  watch 
face. 

H.  A.  Wassell. 

Addcnbrook  Villa,  Love-lane,  Stourbridge. 

{To  !t  nnehit't.) 


ORNAMENTAL  LATHES Cr.r.WS 

[21102.]— Ocu  old  and  vbIumI  friend,  "J.  K.  P.," 
will  serve  us  much  if  he  will  assist  in  the  discussion 
of  this  question ;  but  he  appears  to  have 


without  having  had  his  attention  called  to  the 
matters  at  issue,  and  his  letter  simply  demolishes 
objections  which  have  never  been  made  to  these 
obsolete  screw-threads. 

I  have  first  to  thank  him  for  kindness  personal 
to  myself  in  rectifying  my  orthography  and  my 
diction.  Ho  tells  mo  that  I  ought  to  spell  the 
word  41  mandrel1'  mumirtl.  But  asm)  sul>ats|ueutly 
uses  the  word  eight  times  in  his  letter,  and  each 
time  speUs  it "  mandrel,"  I  cannot  discover  whether 
I  ought  to  follow  him  in  his  precept  or  in  his  prac- 
tice. In  regard  to  my  diction,  he  disapproves  of 
my  using  the  word  ''obsolete"  for  those  Iloltz- 
apffel  screws,  because  they  are  still  manufactured 
as  good  enough  for  amateurs.  I  find,  however, 
that  in  my  use  of  tho  word  obsolete,  though 
"  J.  K.  I.  is  against  me,  t'imro  is  with  me.  The 
word  is  Anglicised  Ciceronian  Latin.  Then,  again, 
the  writer  of  the  second  leader  in  to-day's  Tmm 
(Feb.  19)  describes  BrodUugh  us  "  the  victim  of  an 
obsolete  law."  Arabi  was  armed  with  flint-lock 
pistols ;  are  flint-guns  not  "obsolete"  because 
Birmingham  people  still  manufacture  them  as  good 
enough  fir  suvages  •  If  I  had  inherited  from  my 
grandfather  a  large  stock  of  lancets,  and  persisted 
in  bleeding  every  ono  who  hail  the  misfortune 
to  be  sick,  would  it  be  right  fur  my  patients 
to  protest  that  I  treated  them  on  "  obso- 
lete "principles  t  I  might  fairly  urge  :-  1st.  That 
having  inherited  all  theae  lancets  from  my  grand- 
father, I  ought  not  to  waste  them.  2nd.  That  my 
grandfather  was  a  most  able  and  conscientious 
practitioner,  and  always  bled  such  jjeople.  3rd.  That 
if  I  did  not  bleed  such  people,  they  would  got  well 
in  a  week;  whereas,  when  I  bled  thorn,  they  were 
ill  for  three  mouths  ;  and  therefore  that  bleeding 
patieuU  was  good  for  trade.  4th.  That  it  was  a 
scandal  to  apply  tho  term  "  obsolete  "  to  my  prac- 
tice while  I  still  carried  it  on.  Now,  if  I  turned 
to  au  old  patieut  of  tbo  practice, 
who'asked  me  to  manage  his  case  without  bleeding 
him.  would  it  be  right  for  such  a  |xatietit  to  discard 
the  lawful  inheritor  of  tho  practice,  when  his  fore- 
fathers had  been  regularly  blod  t 

As  to  the  screws,  what  is  needed  is  for  someone 
to  show  that  screws  which,  practically,  cannot.be 
cut  bv  wheels  are,  c<rtrrw  panbt**,  better  than  those 
which  con  ;  and  this  is  a  tusk  which,  if  a  possible 
one,  "J.  K.  P."  is  the  man  to  attempt.  No  one 
lias  ever  said  that  a  B'M  screw  will  not  be  efficient 
as  a  biuuing-scrow  ;  that  it  cannot  1m  cut  with  a 
comb-tool,  or  with  a  mandrel-guide.  What  has 
been  s&id  is,  that  these  HoltxapfFol  screws  cannot 
bo  originated  without  highly-complicated  seta  of 
change. wheels,  whereas  aliquot  pitches  con  be 
originated  easily  and  promptly  by  the  permutations 
of  a  very  small  number  of  change-wheels,  that  they 
lend  themselves  perfectly  to  calculations,  while,  in 
all  other  resiiects,  they  are  quite  as  efficient  as  those 
of  fractional  pitches.  And  our  friend  "J.  K.  P." 
himself,  last  April  (" E.  M.,"  page  1(H),  says: 
"  As  a  practical  man,  I  should  never  dream  of  put- 
ting anything  but  a  Whitworth  thread  on  a  new 
mandrel "  ;  yet  his  letter  (page  490)  now  reads 
almost  as  if  he  had  changed  his  mind.  But  I  have 
no  doubt  he  will  make  his  meaning  clear,  as  he 
cannot  have  advanced  backwards  so  far  as  this  in 
one  short  vear. 

"J.  K.  P."  showathat  if  II.  A  C<>.  knew  what  were 
tho  proper  change-wheels  to  supply  to  their  clienU, 
they  would  give  them  a  03-tootn  wheel,  and  that 
then  it  would  be  passible  for  them  to  cut  this  old 
and  fish -like  945  thread  by  means  of  a  particular 
sequence  of  four  wheels.  The  answer  to  this  is 
that  the  10-throad  screw  can  bo  cut  with  imy  three 
wheels,  so  only  that  two  of  them  are  alike  ;  and  I 
ask  "J.  K.  P.  '  kindly  to  give  us  tho  settings  for 
the  other  11  Holtxapffel  pitches,  which.be  will  find 
completely  set  out  in  my  summary  of  the  subject 
("  K.  M.,  '  No.  892,  page  173).  "  Those  settings 
will  lie  valuable  for  those  poor  amateurs  who  are 
in  pari,bm  injStlelwm  stuck  up  with  the  Holtrapffel 
screws,  and  at  present  quite  unable  to  originate 
their  •crew-threads  when  any  accident  happens  to 
their  apparatus.  To  us  who  are  within  reach  of 
"J.  K.P. 
enable 

change-wheels  we  shall  need  to  set  ourselves  up 
with. 

"  J.  K.  P."  contributes  to  literature  a  third  ease, 
in  which  a  Holtxapffel  hi  the -nose  has  broken  off. 
Ho  also  contributes  the  fact  that  in  his  own  Holtx- 
apftel tools  the  angle  of  tho  deep  thread  (described 
as  "about  50")  is  really  45'— of  this  I  could  cite 
other  cases — ami  itis  clear  that  theHoltzapffcl  til  read 
of  "  abmt  AO'  "  is  really  anything  from  4.V  to  f>5'. 

"J.  K.  P."  thinks  thatou  the  J  nose  nine  threads 
would  bo  better  than  ten,  because  it  would  thereby  be 
the  same  as  a  Whitworth  bolt.  But  the  new  mandrel 
is  'Sill,  diameter  outside  the  thread,  and  being  bored 
it  is  to  bo  screwed  rather  as  a  tube  than  as  a  solid 
bolt.  Moreover,  Holuupffel's  own  practice  has  been 
to  put  the  9'45  til reail  u|«>n  lathe-uo*es  f  Jths,  { ;:tlis, 
and  even  of  larger  dimensions.  I  cite  noses  I  have 
myself  meinured  during  the  last  week.  Tlie  ten- 
pitch  thread  is,  therefore,  not  only  the  simplest  and 
the  best  mechanically  in  on  omameutal  mandrel  of 
this  size,  but  it  is  abundantly  within  tho  limits  of 
Holtiupflel's  own  practice. 


pparatus.    lo  us  wno  are  wiuun  ruacn  oi 
.  P."  and  Cbaring-crosa,  these  settings  will 
us  to  see  bow  many  hundredweights  of 
-wheels  we  shall  need  to  set  ourselves  up 


The  cylinder  at  the  root  of  the  new  mandrel  nose 
is  'S.iiu.  diameter  and  'Mis,  long.  It  is  raadu 
;'..in.  larger  in  diameter  than  tho  top  of  the  screw- 
thread,  in  order  that  it  may  serve  to  centre  chucks 
upon  as  well  as  assimilate  the  mandrel-nose  more 
to  the  shape  of  a  tree-trunk — i.e.,  largest  at  the 
base.  Tho  resolutions  referred  to,  although  unani- 
mously adopted  by  the  council  as  recommendations, 
will  have  to  come  before  the  annual  meeting  of  the 
members  in  May  next,  when  a  final  discussion  and 
a  general  decision  will  lie  arrived  at  by  the  members. 
If.  meanwhile,  "J.  K.  P."  and  other  friends  will 
look  over  the  letters  on  the  subject  which  appeared 
in  the  Ekolish  Mecha.vic  in  the  early  months  of 
1882,  and  assist  in  completely  ventilating  this  im- 
portant question,  no  ono  will  be  mora  pleased  than 
myself.  James  Edmunds,  M.D. 


MEDICAL  REPLIES. 

"  Fix  upon  that  course  of  life  which  is  best :  babit  will 
render  it  most  deugbtlul."— rvvasuoaAS. 

[21103.]  ~  TUisixo  Waves  (49529).  —  A  small 
windmill-pump  is  made  by  Warner  and  Sons,  of 
Cripplegate,  which  is  affixed  to  the  top  of  tho 
-  for  gentlemen's  i — 


Hot  Wateb  (495.il). —The  means  by  which 
chalk-water  is  to  bo  heatnd  is  by  applying  the  heat 
to  a  closed  coil  of  pipe  containing  distilled  water, 
alkalised  with  caustic  soda.  The  pijie  will  bear 
almost  any  pressure,  and  the  quantity  of  the  water 
is  so  small  that  even  in  rase  of  bursting,  there  is  no 
danger.  A  coil  at  one  end  of  tho  system  is  heated 
by  the  fire,  and  a  coil  at  the  other  end  occupies  th» 
centre  of  a  cistern  in  which  the  water  to  be  heated 
is  contained.  The  two  coils  lead  into  each  other 
at  the  top  by  a  pipe  which  convoys  the  heated 
water  out  of  the  top  of  the  fire-coil  into  the  top  of 
tho  cistern-coil ;  at  the  bottom  tho  chilled  water 
from  the  cistern-coil  runs  down  into  the  bottom  of 
the  fire-coil.  Thus  a  perpetual  circuUtion  is  kept 
up  in  the  closed  cod  uf  steel  pipe,  while  the  boat 
that  enters  the  water  from  the  fire  is  transferred  to 
the  water  in  the  cistern.  Any  length  of  pipe  almost, 
if  properly  packed,  may  intervene  between  the  two 
cods.  The  water  in  the  cistern  deposits  its  chalk 
in  the  open  cistern,  and  upon  the  outside  of  the  coil 
from  which  it  is  heated.  Of  course,  this  can  bo 
swept  off,  and  taken  or  washed  out  of  the  cistern 
occasionally  ;  but  practically,  it  never  blocks  the 
pipe.  Inquire,  for  further  particulars,  of  Perkins, 
King's-cross,  London. 

Foul  Toxock  (49552). — Oct  personally  examined 
by  a  competent  doctor. 

Ones  RECEDtxo  ritow  Tr.prn  (49573).  —  If  the 
querist  is  old  the  teeth  also  are  old,  and  may  bo 
dead.   0>^  examined  by  a  dentist. 

ThbF-itkxed  Rl-lTTJtE  (1927*;)  .-This  query  was 
not  addressed  to  me  ;  but  a  letter  reached  me  pri- 
vately asking  me  to  reply  to  it.  My  long  note  on 
rupture  some  weeks  since  answered  this  fully,  and 
was  as  complete  a  practical  epitome  of  the  subject 
as  it  would  be  useful  to  publish  in  tbe  Mjxuaxic. 
My  correspondent  should  get  personally  examined 
by  a  competent  medical  man,  if  his  case  is  not  met 
by  tho  general  instructions  already  given  by  mo. 

Junes  Edmunds,  M.D. 

Oraf ton -street,  Bond -street. 


[21KM.1— LaivmjOrd  xx n  Ten.vkt -DrLArrPA- 
Tjox  (49455).  -I  presume  the  querist  lias  no  base', 
for,  if  he  bos,  it  probably  contains  a  covenant  n 
repair,  which  would  doubtless  include  everything. 
But,  even  though  he  is  only  a  yearly  tenant,  he  is 
liable  to  make  good  dilapidations,  and  to  koep  tho 
house  wind  and  watertight.  There  is  no  definite 
rule  of  Uw  as  to  what  this  means,  but  the  cases  are 
generally  in  favour  of  the  landlord,  and  I  should 
advise  the  querist  to  put  in  the  glass  and  leave 
the  latch,  as  going  to  law  over  it  would  cost  him 


PABTjreasinr- axd  Asiwts  (4i>tG3).— This  question 
is  very  confuxed,  but  if  the  work  in  question  was 
done  while  the  partnership  existed,  and  it  was 
agreed  that  A.  should  take  the  assets,  lis  is  clearly 
entitled  to  the  profits  of  this  work. 

New  Ito.ii> -AruorNiso  Owxkiu  (494<>8).—  The 
local  authority  is  uot  bound  to  take  over  a  new  road 
until  it  is  sati'fiid  as  to  its  state  and  condition. 
This  road,  as  far  as  I  can  see,  has  not  been  so  taketi 
over ;  for,  although  the  querist  says  they  partly 
repaind  tho  footjsiths,  this  was  only  because  they 
had  taken  it  up  to  make  the  sewer.  Until  a  road 
has  become  a  public  highway,  and  has  boon  taken 
by  the  local  authorities,  the  adjoining  owners  are 
liable  to  its  repair,  and  the  ratos  levied  have  nothing 
to  do  with  the  question. 

Mabbuok  SKTTT.KMKXT  (49484). — I  cannot  po«i- 
bly  answer  this  question  without  reading  the  settle- 
ment. Wliat  is  uot  cKar  to  the  querist  might  be 
clear  enough  to  mc.   Xfa  phraseology  of  legal 
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document*  has  evidently 
"  Constant  Reader." 

Debtor  and  CBXxrron— Mabjuaoe  (49403).— A 
woman  against  whom  a  judgment  has  been  obtained 
continue*  as  liable  upon  it  after  her  marriage  a»  »Jie 
waa  before.  The  querist  can  issue  executiun  against 
her  goods  if  she  has  anv  ;  if  not,  he  can  summon 
her  to  show  cause  why  she  should  not  be  committed. 
If  the  husband  talus  goods  with  the  wife  he 
becomes  liable  to  pav  her  debt*  to  the  extent  of 
those  goods,  and  so  he  can  be  sued  accordingly . 
The  querist  does  not  say  when  the  marriage  tuck 
place,  though  this  is  most  important,  lie  had  better 
read  my  shilling  handbook  upon  the  New  Married 
Women's  Property  Act. 

Laxcloks  and  Tenants — Fixtvbes  (4 MOO). — 
There  is  a  vast  amount  of  legal  learning  upon 
this  point,  which  is  always  regarded  as  a  mixed 
question  of  law  and  fact.  But  I  think  it  may 
now  be  taken  that  a  tenant  can  remove.  pn>- 
ntting*,  pipes,  and  even  kitchen  ranges,  provided 
ho  does  no  damage,  and  loaves  the  house 
unless,  o 
ling  with  fixtures. 


is  a 


and  loaves  the  house  in 
of  course,  there 

t  dealing 

'  TO  TO  I'akty-waij.  (495031  .-This  is  a 
very  small  matter;  and  I  certainly  think  11.  has 
as  much  right  to  Ax  the  beam  of  his  swing  on 
the  new  •raised  wall  as  ho  had  ou  the  lower 
one.  Assuredly  the  querist  can  havo  no  possible 
claim  for  rent,  and  there  can  be  no  rent  without 
a  letting  or  an  agreement.  If  B.  is  wrong  at  all 
be  is  cii.ly  liable  to  damages  in  an  actiou  of  tres- 
pass, which  would  be  laughed  out  of  any  court, 
and  at  the  plaintiffs  expense. 

Sale  of  Honsx  Majuckt  Ovbkt  (19510).— The 
querist  does  not  say  how  or  where  lie  bought  the 
horse.  If  ths  sale  did  not  take  place  in  market 
overt — that  ia,  at  a  fair  or  regular  horse  market  — 
and  if  the  horse  were  stolen  and  obtained  under 
falsa  pretences,  it  will  have  to  be  given  up  to  the 
owner.  If  the  sale  did  take  place  in  market  overt, 
then  it  will  be  valid,  presuming  the  requisite  of 
the  Statute  as  to  entering  all  particular*  in  the 
Tollgatherer's  book  were  complied  with.  But  even 
then,  upon  the  conviction  of  the  thief  for  stealing 
thejiorse^itwould  have  to  be  given  up  to  the  true 

be  very 


OF  WAY-rvxr  (49547)  -In  this  case  the 
•uld  have  been  mentioned  at  the  sale,  and 
jht  of  way  ought  to  be  contained  in  the  itefl. 
and  perhaps  it  is,  only  the  querist  may  in  it  have 
understood  it.  Anyhow,  a  user  for  over  20  years 
gives  a  prescriptive  right  of  way  to  the  pump,  anil 
although  the  purchaser  of  No.  2  can,  of  course, 
bring  au  actiou  for  trespass,  I  believe  a  defence 
setting  up  this  right  of  way  acquired  by  prescription 
would  be  successful. 

Hah  way  Comi'any  Nkuuokxce  (405off).— The 
Railway  Company  cannot  be  in  any  way  liable  to 


pay  damages  in  this  esse 
the  passenger's  control 
porter  iu  fixing 
ger's  servant 
The 


The  luggage 
in  the  carriage, 


and  the 


ug  it  up  on  the  rail  acted  a*  the  passed - 
,  and  not  on  behalf  of  the  company, 
urn  only  can  be  liable,  and  as  the 
it  piove  hi*  case,  tho  whole  onus  of 


plaintiff  must  piove  his  case,  tho  whole  onus  of 
showing  that  the  porter  acted  ou  tho  gentleman's 
instructions,  and  was  negligent  in  so  doing,  will  fall 
upon  him. 

Sai.>-  •  •  Machute  (49576).— This  question 
does  not  say  whether  the  machine  was  sold  to  A. 
right  out,  or  was  let  On  tho  hire  system.  If  it  were 
sold,  then  of  course  the  original  seller  can  have  no 
claim  against  any  one.  If  it  were  let  on  hire  only, 
he  would  have  a  right  to  recover  it  back  again. 

Fred  Wethsrfleld,  Solicitor. 

2,  Oresham-buUdings,  Guildhall,  E.C. 

RATIONAL  DRESS. 

[21105.]—  Now  the  Food  and  Drink  question  is 
closed  for  the  jure  scut  in  your  columns— I  must  say 
the  discussion  ha*  been  to  me  «  most  interesting  one— 
1  should  tike  to  hear  if  Dr.  Edmunds,  Dr.  Allison, 
and  ■'.Sigma1'  have  anything  to  aay  on  the  subject  of 
rational  dress.  Like  most  of  my  fellow  men,  I  go  to 
church  in  a  frock  coat,  top  hat,  and  trousers,  all  ' 
unimpeachable  respectability,  but  discard  all 


with  feelings  of  relief  when  at  leisure  or  bent  on 
pleasure  or  amusement,  iu  favour  of  garments  more 
comfortable.  I  never  gave  much  thought  to  the 
matter  till  I  read  a  paper  on  Art  Costume,  by  a  Mr. 
( ioteh,  which  appeared  in  the  Hmldtng  Xevt  of  May 
26th  and  J  one  2nd  of  last  year,  which  interested 
me  very  much.  Tho  writer  advocated  the  abolition 
of  trousers  and  top  hats  in  favour  of  knickerbockers 
and  billycocks,  and  the  substitution  of  a  more 
sensibly  cut  coat,  I  would  advise  any  reader  who 
maybe  interested  to  read  the  paper,  and  if  possible, 
tho  discussion  which  followed  it  iu  the  same  news- 
paper,  and  in  the  course  of  which  an  enthusiastic 
gentleman  named  Simmons  took  a  prominent  part, 
subsequently  publishing  a  humorous  pamphlet  on 
the  subject,  which  I  saw  advertised  in  the  »Ao, 
and  read  with  amusement.  I  also  read  last  week 
an  account  of  a  meeting  of  a  Rational  Dress  Society 


in  London,  st  which  Dr.  Richardson  presided,  and 
regarding  which  it  was  stati-d  that  its  supporters 
had  come  to  the  conclusion  that  the  tight  bodice 
must  be  abandoned,  tho  divided  skirt  adopted,  and 


thirdly,  that  the  frequent  change*  caused  by  fashion 
should  be  disregarded.    I  presume  the  Rational 
Dress  Society  concerns  itself  principally  with  ladies'  I 
dress ;  can  any  reader  say  if  this  is  so,  or  if  meu's  1 
dress  is  thought  of  at  all,  and  also  say  something ' 
about  the  aims  and  whereabouts  of  the  Society  r  It 
soems  to  mo  that  a  dress  for  men.  something  like  a 
bicyclist  suit,  and  made  of  some  light  warm  woollen 
material,  with  grey  or  black  woollen  stockings  and 
a  billycock  or  Tarn  o'Shanter  hat  would  be  healthier, 
handsomer,  and   cheaper  than  the    garment*  in 
which  it  is  considered  necessary  to  appear  at  business 
or  in  society.    If  a  few  thousand  of  the  readers  of  ' 
Ours  could  be  induced  to  make  the  change  simul- 
taneously it  would  keep  the  timid  ones  in  counten- 
ance, but  first  let  us  hear  something  from  our 
medical  and  other  friends  who  have  liberally  dealt 
out  their  knowledge  on  the  food  question. 


SUNDIALS    TO  MR  LECKY 

[21  IOC.]— By  a  curious  coincidence,  your  question 
(letter  210*2)  is  partly  answered  in  an  article  of 
the  same  date  in  the  WSiMir,  which  1  transcribe  in 
case  you  do  not  happen  to  see  it.  It  is  headed  I 
"  The  New  Street  from  Piccadilly  to  Bloojnsbury." 
After  mentioning  its  erection  by  a  Mr.  Neal,  the 
builder  of  Seven  Dials,  it  continues,  "  his  column 
bearing  seven  dial*  at  top  was  removed  iu  July, 
1773  ;  it  now  stands  surmounted  with  a  coronet  on 
Wtybridge-green,  as  a  memorial  to  the  Duchess  of 
York,  who  died  at  Oatlands."  Possibly,  however, 
the  dials  may  not  havo  been  re-erected,  a*,  although 
I  have  been  there,  I  have  no  recollection  of  them. 

J.  B.  Trindon. 


PLANING  ON 

[21109.]— I  accept  "  F.  W.  G.'s  "  observations, 
for  I  can  scarcely  call  them  criticisms,  on  my 
"  lathe  planer,"  as  fair  discussion.  "  Mechanic  us  ' 
is,  or  rather  was.  a  practical  engineer— one  of  the 
old  school,  in  which  the  hammer,  chisel,  and  tile 
did  most  of  the  fitting,  and  the  "hoel  tool"  waa 
the  principal  one  used  at  the  lathe  .  but  I  can't 
leave  the  *'  shop,"  and  so  I  continue  to  work,  but 
now  merely  a*  an  amateur.  My  past  experience, 
nearly  4S  years,  may,  however,  be  of  use  to  some 
of  your  readers,  and  I  give  it  for  what  it  is  worth. 
Tho  lathe  1  illustrated  a  short  time  ago  wa*  all 
haruiirvrk.  with  the  exception  of  tho  planing  of  the 
saddle  and  the  leading  screw,  both  of  which  were 
done  by  one  of  our  leading  Leed*  machinists.  As  I 
particularly  and  reputedly  observed  in  my  letter, 
•'  the  necessary  limited  scope  of  a  lathe -planer, "  1 
do  not  think  I  assume  too  much  formy  device,  and 
I  particularly  mention  that  it  is  only  suitable  for 
small  work  proportioned  to  the  lathe,  such  as  small 
slide-rests,  vec-strips,  model  cylinder  valve  faces, 
4cc.  He,  "  F.  W.  <i.,"  is  quite  right  in  hit  objec- 
jectiou  as  to  want  of  support  for  f  Ana  uorl,  but  in 
such  a  case  it  can  easily  be  backed,  especially  if  the 
work  has  sny  opening*  or  screw  -hole*.  I  have  not, 
it  i*  true,  had  occasion  to  use  the  "  planer  " 
■ash.   I  think  three  small  slide-rest*  and 


[21107.]-"  W.  H.  R.."  query  4H.V,,,  a«ks 
for  the  rule  for  constructing  a  vertical  dial 
declining  to  the  east  or  west.  It  is  simply  a  case 
of  au  que  spherical  triangle,  one  angle  (A)  of 
which  ia  the  hour  aagle  at  15'  to  the  hour,  the 
other  angle  (B)  is  90'  plus  or  minus  the  angle  of 
declination,  for  the  morning  and  evening  hour*  a* 
it  may  be,  to  the  east  or  west  e  g.,  should  it  be 
towards  tho  east  90*  -  angle  for  morning  hours, 
and  903  angle  for  evening  hours — rt  nre  rvrni  ; 
the  side  (C)  contained  between  these  angles  being 
tho  co- latitude  of  the  place.  From  these  three 
dimensions  you  find  the  other  two  sides  («  and  t>) 
of  the  triangle,  the  side  (a)  op|ioaite  the  angle  A 
ln-ing  the  measure  of  the  angle  formed  by  the  hc.ur- 
tho  XII.  line.  The 


-4 


tan. 


tan. 


2 


line  on  the  dial  with 
formulae  for  this  is— 

'coa.A-+B:cos.  AJSB 

rin.A+"B:«in.  :  l  ten.  . 

2  2  i  x 

The  sum  of  these  last  terms  give*  the  side  opposite 
the  larger  angle  ,  the  difference  that  opposite  tbe 
lesser  angle.  There  arc  other  more  direct  formula' 
for  finding  a  single  side,  but  they  involve  a  mix  - 
tun  of  logs,  and  natl.  sines  or  tangents,  which 
makes  thcra  much  moro  tedious  and  unhandy  than 
logarithms  alone.  Robert  J.  Lecky. 


DIRECT-ACTION  TRICYCLES. 

[31106.]— I  rati  been  in  the  habit  of  buying  a 
tricycle  every  spring,  during  the  last  six  years,  and 
disposing  of  each  towards  too  winter.  In  that  way 
I  have  well  tried  ths  greater  part  of  the  best 
makers,  with  the  nsult  that  there  was  always 
something  that  did  not  quite  satisfy  me :  cither  I 
could  not  readily  mount  hills,  chains  slipped,  or 
brake  roller  or  cog-wheels  did  not  act,  besides 
which  it  was  quite  a  long  job  to  clean  and  oil 
all  tho  different  parts  of  friction.  Last  year  I 
wa*  struck  with  the  plain  and  simple  method  of 
direct-action,  which,  combined  with  the  moderate 
price,  induced  mo  to  buy  one  of  the  Coventry 
National  Co.'*  make.  After  riding  it  a  very  »hort 
time  I  got  quite  accustomed  to  the  seat  being 
placed  higher  than  in  the  others  I  havo  had,  and 
now  really  lind  that  a  great  advantage,  for,  being 
rather  naar-sighted,  I  can  see  so  much  further  ahead 
than  I  was  able  to  on  the  others  ;  also  I  can  now 
climb  all  hills ;  in  fact,  havo  not  met  one  to  boat 
me  yet,  and  can  clean  and  oil  all  the  part*  ucoes- 
•ary  in  five  minutes,  by  which  I  save  a  lot  of  time 
and  trouble.  I  think  I  shall  still  further  improve 
my  ease,  in  that  having  followed  my  usual  plan, 
and  disposed  of  the  machine,  I  have  given  an 
order  for  one  like  it ;  hut  with  the  addition  of  ball 
bearings.  For  some  time  I  thought  it  was  a ' '  fail ' ' 
of  mine  to  prefer  such  a  simple  and  cheap  tricycle, 
therefore  kept  quiet  about  it ;  but  so  many  of  your 
correspondents  having  now  made  their  favourable 
opinion  of  it  so  widsly  known,  I  can  add  my  testi- 
mony to  tho  fact  that  I  believe  it  is  the  h*t  in  tttry 
rnprri,  and  I  shall  stick  to  nothing  else  but- 
Direct- Action. 


very 
thetr 

vee-strips  (all  cast  with  a  chucking  dowel),  and  the 
valve  faces  of  a  pair  of  3in.  cylinder*  for  a  small 
boat-engine,  is,  up  to  the  present,  the  amount  of 
actual  work  it  has  performed  ;  but  I  must  say  that 
I  found  no  tendency  iu  the  work  to  spring  away 
from  the  tool.  Perhaps  this  is  owing  to  the  fact 
that  my  little  lathe  is,  for  its  site,  about  twice  as 
stiff  as  any  other  of  equal  height  of  centre  and 
capacity  for  work.  The  mandrel  is  full  |in. 
at  tho  nose,  and  (in.  tho  smallest  end  of  the  front 
cone.  The  poppet-cylinder  is  also  i.  and  the  head 
and  tail  stocks  are  of  malleable  cast  iron,  and  aU 
the  wrought -iron  work  is  ease  hardened.  I  may  as 
well  here  take  notice  of  "  F.  A.  M.'s"  r 


the  same  issue  of  your  paper,  on 
conical  fittings,  'lie  is  perfectly  right  in  his  re- 
marks about  chucks  running  out  of  truth  by  "  over- 
turning." I  have  often  wondered  that  our  leading 
lathe-makers,  especially  of  ornamental  lathes,  havo 
so  hog  stuck  to  the  uld-f  aaliioued  plan  of  having  such 
very  narrow  bearing-shoulders  on  their  mandrels, 
considering  that  on  this  bearing- surface  the  lasting 
truth  of  a  chuck  drpeuds.  The  shoulder  is 
generally  hard,  and  in  ornamental  lathes  the  chucks 
are  nearly  all  bras*  or  gun.  Now  it  stands 
to  reason  that  each  time  a  chuck  is  run  up  on  the 
nose,  a  alight  blow  takes  place  on  the  two  seats 
coming  into  close  contact,  and  that  each  successive 
bluw,  however  small,  slightly  indents  the  shoulder 
of  tbe  chuck,  and  allow*  it  to  screw  further  round 
on  tho  mandrel  nose.  Now,  if  wo  could  make  the 
chuck  and  nose  a  dead  lit,  this  would  not  so  much 
matter,  for  so  long  a*  the  nose-thread  was  not  a 
drunken  thread,  the  chuck  would  still  run  true ;  but 
for  practical  purposes,  these  two  must  tie  such  an 
easy  At  a*  to  lie  easily  removed  without  the  use  of 
•  lover.  The  best  way  to  obviate  the  abovo  defect 
is  to  havo  a  large  bearing  shoulder,  as  in  the  old 
French  mandrels.  In  all  the.  lathes  I  have  ever 
designed — and  they  are  not  a  few — I  have  invari- 
ably used  the  broad  shoulder.  Of  course,  for  shop 
or  engine  lathes  this  involved  (for  collar  mandrel*) 
putting  the  mandrel  in  from  the  front ;  but  I  found 
uo  practical  objection  to  that,  and  again,  I  have, 
for  some  years  past,  adopted  the  plan  now  recom- 
mended by  Dr.  Edmunds,  of  having  a  plain  cylin- 
drical portion  left  unscrewed  on  the  nose  ;  and  not 
|  only  I,  but  many  of  our  leading  makers,  both  in 
Lancashire  and  Yorkshire,  have,  and  do,  use  the 
same  plan.  In  my  practice,  I  always  mads  my 
mandrels  of  larger  dimensions  than  usual,  on  the 
ground  that  all  the  power  applied  to  the  mandrel, 
either  by  bait  or  gearing,  has  to  be  transmitted 
through  the  hitherto  weakest  part,  most  nosas 
being  grooved  out  at  the  bark  of  the  thread  to  its 
full  depth,  merely  to  ««W  Me  rA<u ■'*■«-. test  to  run. 
rlott  h»nu-  to  thf  *''•■■■«  i .  This  throttling  of  tho 
nose,  by  reducing  the  sectional  area  of  the  iron, 
naturally  reduced  the  resistance  to  torsion  and  also 
the  limit  of  elasticity ;  heuce  tbe  frequent  chattering 


on  some  lathes.  There  was  a  verr  good  paper  on 
mandrels  by  an  American  about  a  month  ago  in 
the  "  E.  M.,"  and  his  observations  and  remarks  as 
to  cast-iron  mandrels  are  perfectly  correct.  Tbe 
mandrels  in  most  of  the  double  railway-wheel 

not  drive— it  is  the  chuck  or  face-plate  which  i« 
driven.  I  have,  however,  seen  quite  a  number  of 
modern  French  lathes  for  wood-turners,  with  both 
traversing  and  steady  mandrels  of  nul  trim,  doing 
their  work  well.  Of  course,  they  were  rather 
larger  than  their  wrought  confrere*,  and  would  not 
stand  much  heavy  "mallet  chucking":  but  they 
were  remarkably  cheap,  less  than  a  third  the  cost 
of  such  a  one  (in  comparison  for  sine)  us  I  described 
a  short  time  back,  and  which,  as  being  tho  first  lathe 
I  hod  to  do  with,  naturally  became  in*  pattern.  In 
all  my  lathe*  the  mandrel*  were  made  or  specified 
to  be  made — of  fagotted  iron,  well  and  thoroughly 
cast-hardened  ;  they  are  far  more  reliable  than 
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steel,  or  even  than  those  with  steel  laps  and  collars 
welded  on,  and  1  h«Te  never  yet  known  one  to  fail. 
The  defect  of  chucks  running  out  of  truth  does  not 
so  much  apply  to  inacliinc  or  engine  lathes,  except 
as) regards  Jurr-platrt,  and  they  Might  to  run  true: 
hut  fur  all  other,  it  docs  not  much  matter,  so  long 
as  the  centre  point  is  truly  central;  but  for  orna- 
mental lathe*,  absolute  truth  in  the  running  of  all 
geared,  or  of  those  currying  a  false  none,  chucks,  is 
a  mnri/ua  hoh.  As  to  "  F.  A.  M.'s  "  cone-chucks, 
I  also  use  something  like  his  device,  but  without 
the  screw-cap,  and  very  handy  they  are.  But 
tntturn*  a  ma  men  tons.  I  am  pleased  to  find 
that  •'  F.  W.  O."  has  succeeded  in  obviating  the 
•  tigging  propensities  of  his  bent-am  form :  but  if 
he  will  just  cut  out  for  himself  a  little  diagram  of 
his  planer-head  and  btd  of  cardboard,  and  apply  a 
Jorrr,  in  the  direction  of  the  cut,  to  the  point  re- 
presenting the  tool,  he  will  find  that  as  a  rule,  this 
form  utf  tt  dig,  if  the  tool  used  is  at  all  proud.  I 
should  like  to  see  his  planer,  if  he  will  favour  me 
with  his  address,  and  it  is  not  quite  to  far  as  Jericho. 

Sir, 

writing  the  above,  I  have  been  looking  over 
some  old  working  drawings,  searching  for  the 
details  of  a  bin.  slide  and  screw-cutting  lathe.  I 


when  that  portion  of  the  minute*  containing  the 
three  following  resolutions  (differing  from  those 
reported  on  p.  -J7-I)  was  not  confirmed : — 

' '  That  the  thread  of  the  ornamental  mandrel  nose 
back-poppet  cylinder  be 


henceforth  screwed  at  the 


ten  threads  to 


the  incii 

"That  the  base-  of  the  screwed  nose  of  the 
niouitrel  be  a  short  cylinder  inttead  of  a  groove." 

"That  the  screw-thread  for  the  ornamental 
mandrel -nose,  and  other  fine  purposes,  be  on 
isosceles  triangle  of  60°,  tho  tops  of  the  threads 
being  just  flattened  down  or  rounded  off  to  the 
extent  of  7J  per  cent,  of  its  pitch  (more  exactly, 
•0743  of  its  pitch),  thereby  producing  a  thread 
whose  altitude  is  equal  to  the  length  of  its  base, 
and  whom  depth  is  equal  to  its  pitch  ;  thus  simpli- 
fying all  calculations  connected  with  the  strength 
of  the  screw-threads  and  of  tho  shafts,  and  com- 
bining tho  utmost  strength  with  the  greatest  dur- 
ability." 

Being  much  occupied,  I  did  not  examine  the 
minutes  of  the  meeting  of  Kith  January  until 
shortly  before  tho  next  meeting  (Uth  February), 
hence  it  was  that  I  was  unaware  of  what  hod 


found,  to  my  sntpirise,  the  sketch  drawing  of  the 
mandrel  which  I  inclose.  You  will  perceivvj  that 
1  was,  even  so  many  years  hack  as  1Ko9,  alive  to 
the  fact  that  a  cone  seating  for  chucks  is  one  good 
way  of  insuring  truth  in  running ;  and  you  will 
also  observe  the  nose  with  a  small  cylindrical  por- 
tion at  the  base  of  shoulder.  The  threads  of  nose 
are  made  to  die  off  into  tho  cylindrical  portions, 
and  are  screwed  eight  to  the  inch.  On  referring  to 
books,  I  find  that  I  designed  this  lathe,  which  was 
a  very  comjiletc  one.  for  an  eminent  Ucrmau  firm 
at  Mannheim.  This  mandrel  almost  answers 
the  remarks  of  "  F.  A.  M."  on  fitting  chucks  on 
to  mondrets.  One  great  objection  I  bad  to  iteel 
collars  welded  on  to  lathe-mandrels  was.  that  with 
the  best  of  nniths  you  could  never  be  sure  of 
having  a  perfect  wrld*(I  have  seen  raw-s  where  the 
trteel  actually  peeled  up  after  hardening),  or  that 
the  same  thickness  of  steel,  or  nearly  so,  would  be 
left  all  round,  ami  it  is  mostly  to  this  irregularity 
that  I  attribute  the  defect  above  mentioned.  Good 
iiuality  iron,  case  hardened,  is  free  from  these 
defects,  and  there  need  be  no  fear  of  noses  dropping 
off,  aa  I  have  seen  on  two  occasions  with  »tai 
mandrels,  through  water  cracks  in  the  hardening, 
and  therefore  no  wasters  ;  but  if  steel  is  turd,  it 
should  not  be  hardened,  except  in  the  cose  of  orna- 
mental traversing  mandrels.  I  have  so  applied  it, 
the  mandrel  running  in  vrrv  hard  bell-metal  collars, 
1  it  wear  well.  Still,  I  prefer  casehardened 
Mechanlcua. 


THREADS  A ND  THE  AMATEUR 
MUCHANICAL  SOCIETY. 

[21 110.  j— I  havk  been  asked  how  1  reconcile  my 
statement  at  tho  recent  meeting  of  the  Society  of 
Arts,  in  the  discussion  on  Mr.  Evans's  paper  on  the 
Lathe,  to  the  effect  that  no  resolutions  of  the 
character  described  by  Mr.  Evans  hod  been  passed 
by  the  Council  of  the  Amateur  Mechanical  Society, 
with  the  paragraph  that  appeared  in  your  issue  of 
the  2»th  ult.  (p.  474),  in  the  shape  of  a  report  of 
the  proceedings  of  the  Council  on  the  10th  January 
and  as  a  good  man  v  of 


in  the  subject,  I  atk  leave  to  make  my  explanation 
in  your  columns. 

The  question  of  screw-threads,  originally  raised 
by  Dr.  Edmonds,  in  January,  1882,  occupied  the 
attention  of  the  Council  of  the  Amateur  Mechanical 
Society,  and  was  discussed  by  them  at  intervals 
until  December  13th,  when  Dr.  Edmunds  having 
offered  to  embody  his  views  in  tho  form  of  a  circular, 
for  distribution  amongst  the  members,  they  de- 
cided to  postpone  the  decision  until  the  annual 
general  meeting  of  the  Society,  when  tho  views  of 
u  larger  number  of  members  could  be  ascertained 
and  acted  upon. 

The  subject  having  thus  been  temporarily  dis- 
posed of.  dropped  nut  of  the  agenda  for  the 
January  meeting,  and  no  notice  was  given  respect- 
ing it  in  the  summons,  aa  required  by  our  by-laws ; 
but  I  was  unfortunately  unable  to  be  present,  and 
could  not,  therefore,  point  out  at  the  time  the 
informality  of  the  proceedings  shown  by  the 


happened  when  I  spoke  at  the  meeting  of  the 
Society  of  Arts. 

I  do  not  know  the  origin  of  your  report  of  the 
January  meeting  (p.  474).  It  is  certainly  not 
official,  nor  can  it  be  drscribed  as  accurate,  for,  in 
addition  to  the  discrepancy  already  |>oiuted  out 
between  the  actual  and  reported  resolutions,  I  find 
from  the  minutes  that  only  five  members  were 
present  out  of  a  possible  twelve— not  a  very  "full" 
meeting- and  there  was  no  "report"  on  any 
subject  to  be  brought  up  by  any  one. 

If  you  can  afford  me  space  for  a  few  words  more. 
I  should  like  to  say  that  I  entirely  concur  in  Dr. 
Edmunds'  views  as  to  the  beauty  of  a  symmetrical 
system  of  screw-threads,  and  in  certain  conceivable 
cases,  also  its  use  ;  but  as  a  practical  amateur,  who 
has  used  a  Holtxapffel  manure!  for  something  like 
twenty  years  without  discovering  any  one  of  its 
alleged  inconveniences,  I  am  bound  to  admit  that  I 
also  agree  with  every  word  "J.  K.  P."  has  to  say 
on  the  subject  (p.  409),  taking  exception  only  to 
the  amazement  be  says  he  would  experience  on 
finding  an  amateur  who  could  fit  a  chuck  to  a  lathe 
in  workmanlike  fashion.  I  know  "J.  K.I'."  to 
be  an  excellent  workman,  and  a  job  would  have 
to  be  nearly  as  perfect  as  Dr.  Edmunds'  screws  to 
command  his  approval.  Still  chance  throws  a 
good  many  amateurs  in  my  way,  and  I  think  I 
could  afford  him  several  occasions  for  such  amaze- 


I  will  not  trouble  yon  with  any  detailed  remarks 
on  the  proposed  new  mandrel,  but  only  suggest  to 
those  who  care  to  come  to  a  conclusion  on  the  sub- 
ject to  ask  themselves,  if  possible,  after  seeing  a 
model  of  the  new  pattern,  whether,  in  the  event  of 
their  being  about  to  order  »  now  lathe,  they  would 
choose  the  old  or  the  new  inandrel-nosr, 

Feb.  19.  T.  W.  Boord. 


GEOMETRIC  DRILL  AND  TOOL 
GAUGE. 

['21111.] — With  the  Editor's  permission,  I  would 
wish  to  moke  a  correction  of  my  letter  21084,  page 
549,  where  it  states  that  the  sketch  is  a  full-size 
one.  The  original  sketch  was  "full  size";  but 
obviously  to  save  space,  and  in  consequence  of  my 
own  neglect  to  suit  sketch  to  the  sue  of  the 
columns  of  "  ours,"  the  engraver  has  shown  it 
about  "  two-thirds  "  the  full  size.  In  every  other 
respect  it  is  afac-iimilt  of  tho  real  object. 

J.  8.  Fisher 


minutes  to  have  taken  place.  It  was,  however,  my 
duty  to  do  this  at  the  next  meeting  (Uth  February), 


HEALTHY  HOUSES. 

[21112.1— While  so  much  has  been  said  upon 
what  we  should  eat  and  drink,  and  the  beat  house  to 
live  in,  I  am  very  anxious  to  have  some  information 
on  a  point  which  has  not  been  much  touched  upon— 
namely,  smells  in  houses  and  how  to  tost  them. 
Most  readers  of  ours  are  aware  that  typhoid  fever 
arises  from  on  escape  of  sewer  or  drain  gas  into 
the  house,  and  typhus  from  overcrowding  of  the 
inmates,  damp  houses  giving  rise  to  colds,  &c.  What 
is  wanted  is  a  simple  ana  reliable  means  of  determin- 
ing what  kind  of  smell  it  is,  so  that  the  proper 
'    may  be  applied  before  it  has  had  tunc  to 


to 


destroy  life.  Chemists  have  test-papers  for  acids, 
aic,  of  tho  most  delicate  kind.  Can  some  of  Ours 
not  tell  us  of  somesuch  simple  means  to  test  the  sir  m 
our  houses,  so  that  we  may  know  whether  it  is  simply 
damp  or  containing  poisonous  germs.  If  such  can  not 
be  got.  I  daremyjsnyone  knows  how  to  till  a  bottle 
with  the  suspected  air,  and  if  such  were  done  could 
a  reliable  report  of  the  contents  be  got,  from  any  of 
our  noted  analysts,  say  for  a  fee  similar  to  the 
charges  made  for  testing  wall  papers,  food  adultera- 
tions, ice.  Any  information  bearing  upon  this 
matter  will  bo  gratefully  received  by 

VantiUtor. 

["Ventilator  "  and  others  might  read  with  advan- 
tage a  piper  entitled  "  Home,  sweet  Home '."  in  to- 
day's Bu»ldutg  Aev*. — Ed.] 


FULLER'S     FORGET-ME-NOT " 
CALCULATOR. 

21113.1—1  beo  to  thank  your  correspondent 
ota    Pi,"  for    having    drawn   my  attention 
this    highly   ingenious    arrangement  of  a 
scale  by  which  one  of  trn  fnl  to 
npressed  into  a  sjnee  of  Sin.  by 
■im. 

But  I  am  anxious  to  see  this  very  clever  arrange- 
ment still  further  utilised,  and  I  trust  Mr.  Fuller 
will  be  induced  tobriugout  one  of  double  theeffectivo 
length,  and  ten  times  its  present  application  by  the 
adoption  of  what  he  aptly  styles  a  "  gridiron," 
scale,  in  addition,  so  that  it  will  be  possible  to  have 
two  seta  of  scales  of  the  same  dimensions  capable 
of  being  applied  directly  to  one  another,  as  in  the 
ordinary  slide-rule,  so  that  being  once  set  to  solve 
a  problem  of  a  siwcified  kind,  the  solution  is  capa- 
ble of  being  read  off  for  any  quantities.  This  can, 
I  think,  l«  done  readily,  so  as  to  have  a  logarithmic 
scale  of  tKc»/y/rW  effective  lengths,  on  a  card  of 
about  loin,  by  Hin.  wide— a  size  by  no  means  in- 
convenient to  use. 

At  present,  a  piece  of  semi-transparent  paper 
ruled  specialty  tor  the  existing  scale  has  to  be 
applied  in  two  or  more  operations  to  solve  a  pro- 
blem ;  but  with  a  regular  "  gridiron  "  scale  having 
the  bars  and  spaces  of  the  same  breadth,  and  each 
bar  divided  like  the  existing  scale — as  one  port  of 
the  apparatus— and  another  scale  ruled  on  the  loin, 
by  Sin.  cardboard,  with  the  variation  made  of  hav- 
ing an  addition  to  each  of  the  existing  line  sections 
of  the  said  scale,  of  the  first  half  of  tho  next  suc- 
ceeding line,  and  lost,  having  the  first  half  in 
number  of  tho  line  sections  thus  drawn  repeated 
after  the  hundred. 

The  "gridiron  scale"  would  be  about  lOin.  by 
oiu.  and  the  fixed  scale  would  cover  loin,  by  "{in., 
and  when  the  former  is  adjusted  to  tho  latter  there 
would  be  two  complete  scales  in  contact  with  one 
another.  I  am  sure  Mr.  Fuller  could  arrange  this 
admirably,  and,  with  simple  instructions  for  its 
I  feel  pretty  confident  that  it  would  have  a 

large 


'.),  on  this  subject,  I  omitted  from  my 
t  press  engines  No.  221,  a  "  Hawthorn, 


GREAT    NORTHERN     ENGINES,  AND 
THEIR  WORK,  PAST  AND  PRESENT. 

[21114.1—  I  see  that  in  mv  letter  (20113,  p.  288. 
Vol.  XXXV  • 
list  of  old 

of  the  some  class  as  No.  212.  The  complete  express 
list  will,  therefore,  stand  thus Rebuilt  Cramp- 
tons  (II),  Nos.  91— 100and200;  "Hawthorns"  (131, 
Nos.  203—214  and  221  ;  Wilson's  "  Jenny  Linda  " 
(3).  Nos.  201,  202,  222.  These  last  had  tilt,  wheels, 
ana  cylinders  16in.  by  20in.  Tho  Cramptons  and 
Hawthorns  had  $ft.  6in.  wheels,  aud  cylinders 
lfiin.  by  22in.  All  were  "  single  "  engines,  and  as 
I  showed  in  my  previous  letter,  performed  for  many 
years  the  fastest  running  on  tho  narrow  gauge. 

Respecting  the  old  "coupled"  engines,  I  may 
odd  that  Nos.  71—7")  were  Hawthorns,  and  Nos. 
76-  90.  216.  and  217.  Wilsons.  Nos.  218-220 
were  small  four-wheeled  tanks,  with  inside  cylin- 
ders (Kin,  by  17m. 's,  driving  an  intermediate  shaft, 
which  was  coupled  by  outside  cranks  to  the  leading 
and  trailing-wheels  (.r.ft.  diani.).  I  am  uiformed 
by  an  ex-ofheer  of  the  U.N.  Loco.  Department  that 
it  was  a  common  thing  for  the  drivers  of 
"  coupled "  engines,  when  taking  fast  trains,  to 
take  off  their  side -rods,  with  the  idea  that  they 
Uius  secured  easier  running. 

With  regard  to  11  present "  speed,  I  have  been 
surprised  to  see  no  notice  of  the  express  (arriving 
at  King's  Cross  2.5  p.m.)  which,  in  January  last, 
was  running  regularly  from  Grantham  to  Peter- 


Cross  in  lh.  29m.,  each  being  one  minute  . 
than  was  done  by  the  fast  trains  which  have  re- 
ceived so  much  attention  in  these  columns.  The 
complete  run  from  Grantham  to  King's  Cross  was 
2h.  2m.,  including  stopping  at  Peterborough.  I 
have  been  longing  to  read  full  particulars  of  the 
remarkable  trip  from  Leeds  to  London  in  "  exactly 
3  hours,"  by  the  Duko  of  Edinburgh's  "  special." 
Cannot  any  correspondent  give  the  times,  number 
of  engine, "and  other  particulars  r  They  would  be 
most  interesting— morn  so  even  tlwu  those,  of  lb« 
"Lord  Mayor's  Special"  to  : 
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get  the  pendulum  motion, 
•saw  can  both  bo  worked  in 
Lxxcajiteb. 

X  cannot  add 
i  answer  to 


we  had  last  year.  I  hope  the  information  ma v  even 
yet  bo  forthcoming,  the  run  being  certainly  the 
most  wonderful  on  record. 

Wellington,  N.Z.,  Nov.  30, 1&S2.       C.  K.  M. 

AN  ELECTRIC  I'AHCKL  POST. 

[21116.]  -I  AKTTSKt*  myself  «om«  time  ago  in 
working  out  an  idea  for  the  conveyance  of  parcel* 
by  means  of  electricity,  and  thinking  that  some  of 
your  reader*  might  have  more  time  and  opportu- 
nity of  trying  than  I  hare.  I  now  write,  so  that  if 
you  think*  it  of  interest,  you  can  lay  it  before  them. 
1  suggest  using  an  electrie  motor  running  on  four 
wh«U.  the  wheels  to  be  grooved  and  to  run  on 
wires,  the  some  wire  to  carry  tho  current  to  drive 
the  machine.  I  fiud  that  the  motor  must  have  no 
dead  point,  or  you  may  get  it  in  a  position  in 
which  it  will  not  start  when  tho  current  is  switched 
on.  No.  H  or  No.  1 1  wire  can  be  used,  and  when 
it  is  necessary  to  go  round  a  corner,  flat  iron-bars 
must  be  used,  and  tho  wires  soldoresl  in  at  each 
cud.  The  wheels  of  the  machine  being  fixed  on 
the  axle  would  not  turn  a  comer,  so  1  make  them 
conical,  and  in  turning  they  ride  up  on  to  tho  out- 
side, ami  so  travel  our  inore  distance  than  their 
fellow-wheels  on  the  other  end  of  tho  axlo.  Of 
oour.se  the  lines  are  a  little  further  apart  on  the 
curve*  than  on  the  straight,  to  allow  of  the  wheels 
ruling  up.  The  load  1  place  in  a  small  car  hanging 
underneath  the  motor. 

The  insulation  wa»  a  difficulty  ;  hut  I  got  over  it 
by  soldering  the  wire,  when  it  requires  support,  on 
to  a  piece  of  iron  grooved  at  the  top  to  lit  tho  wire, 
uud  carried  down  and  fixed  into  the  top  of  an  insu- 
lator. I  do  not  know  whether  Siemens'  patent  for 
railway  is  infringed  by  tho  above— I  should  think 
not.  We  may.  iierliajw,  some  day,  see  the  system 
introduced  geuorally,  and  a  centre  started  as  in 

— 1  in 


The  above  would  really  be  of  uso  between  jarts 
of  works,  or  anywhere  where  dynamos  arc  running 


Walsall. 


ut  part  "f  t 
Frederic 


DIET  AND  AGILITY. 

[JlllU.]— I  still  quote  (in  conclusion  of 


a  notion  that  he  was  good  for  nothing  to  work 
unless  he  ate  flesh,  and  so  I  encouraged  and  urged 
him  to  do  so.  Hn  *oon  become  fond  of  flesh,  and 
ate  it  freely,  and  in  less  than  six  weeks  he  became 
so  clumsy/that  whenever  ho  attempted  to  throw  a 
somerset  he  fell  like  a  log." 

"The  Greek  peasantry  and  the  buzaroui  of 
Naples,  who  subsist  on  tho  simplest  and  plainest 
vegetable  diet,  are  distinguished  for  their  sup- 
pleness, activity,  and  grace. 

(9»7.)  ..."  There  came  over  with  us  to  New 
York,  as  one  of  tho  ship's  crew,  a  Greek  youth,  a 
native  of  Thcssaly,  whom  we  called  John.  He 
was  nineteen  yean  old.  He  had  from  his  child- 
hood been  driven  about  among  the  Turks,  almost 
in  tho  condition  of  a  dumb  beast,  and  subsisted  on 
the  plainest,  simplest,  and  coarsest  vegetable  food, 
mostly  in  its  natural  state,  and  chiefly  fruit.  His 
nimbfeness  and  ogility  far  exceeded  anything  that  I 
saw  in  a  human  being.  Without  exag- 
geration I  can  truly  say,  that  he  would  run  up  and 
down  the  shrouds,  ana  out  on  the  yards,  and  jump 
about  on  the  rigging,  with  all  the  nimbleness  and 
rapidity  of  a  Mpairrel.    Indeed,  his  exploits  of  nim 


cs  mingled  with  fear  for 


letter,  2IOS0  as  promised)  from  Graham,  and  use 
the  numbers  of  the  paragraphs  in  his  work.  It  is  a 
mine  of  wealth. 

(!I90.)  .  .  "  Hence,  flesh-moat  is  not  so  conducive 
to  suppleness,  agility,  grace,  ax.,  as  projer  vegetable 
tood. 

( W.'t.)  "A  mulatto  girl,"  say*  George  Faino,  Esq., 
of  Providence,  R.I.,  "  came  to  Uve  in  mv  family  in 
her  twelfth  ytar.  Previously  to  this,  she  had  re- 
mained at  home  with  her  parents,  who  were  very 
jwor.  She  had  always  lived  in  tho  plainest,  sim- 
plest and  coarsest  manner.  During  her  summers 
she  had  subsisted  almost  entirely  on  fruit,  in  its 
natural  state ;  and  through  the  whole  year  she  ate 
very  little  except  tho  plainest  vegetable  food.  On 
very  rare  occasions  she  at«  a  littlo  flesh,  but  not 
enough  to  render  it.  in  auy  proper  sense,  a  part  of 
her  diet.  She  drank  water  exclusively,  and  slept 
When  she  tint  come  to  live  with  mo, 
,  activity,  agility,  and  strength  so  far 
ling  that  we  hail  ever  seen  before  in 
a  child,  thut  she  absolutely  filled  us  with 
at  by  her  feuts.  Of  her  own  accord  she 
was  up  in  the  morning  as  toon  as  it  was  light,  and 
wherever  she  went  she  always  went  upon  the  run, 
and  with  the  nimbleueso  and'rleetuess  of  a  d«er.  In 
all  her  movements  she  exhibited  uncommon  natural 
case  and  gracefulness,  and  in  her  muscular  effort  a 
she  evinced  u  surprising  degree  of  strength.  Sho 
would,  for  our  amusement,  often  throw  herself 
down  at  length  in  tho  grass,  and  imitate  the 
motions  of  a  snake,  tliat  it  sometimes  gave  one  very 
unpleasant  feelings  to  look  at  Iter ;  and  in  a  great 
variety  of  ways  she  exhibited  the  most  wonderful 
suppleness,  uimblennw,  aud  agility,  that  1  ever  be- 
held in  a  human  body.  Her  powers  of  mental 
apprehension  and  retention,  and  facctiousness  and 
wit,  were  a  source  of  surprise  and  amusement  to  us. 
On  coming  into  my  family  alio  began  gradually  to 
accustom  herself  to  ncsh-ineat,  and  in  the  course  of 
two  or  three  months  she  became  very  fond  of  it, 
and  ate  it  very  freely.  Aud  to  our  astonishment  - 
for  we  could  Lot  thou  ai-eouut  for  the  change— in 
loss  than  nix  months  all  her  remarkable  suppleness, 
activity,  and  agilitv  were  gone,  and  she.  became 
exceedingly  6luggUn.  heavy  ami  stupid.  We  could 
not  get  her  up  lu  the  morning  until  breakfast  time, 
without  special  and  direct  means ;  nil  her  move- 
ments became  slow,  heavy,  and  sluggish,  indicating 
great  indolence,  and  her  mind  became  as  stupid  and 
inactive  as  her  lsjdy  ;  and  such  she  has  ever  re- 
mained since,  being  how  fifteen  years  old." 

(994.)  "  I  took  a  boy  bum  the  Alms  House,  in 
tho  year  IS27  "  nays  Air.  Thomas  H.  Hurling,  of 
Winchester  couuty,  New  York.  "He  was  then  in 
his  thirteenth  year,  and  had  always  before  this  sub- 
sisted entire-It'  „t,  vegetable  food.  When  ho  riret 
came  to  my  house  he  was  v<  ry  remarkably  supple 
and  nimble,  and  threw  a  somerset  backwards  two 
"■  lhrw  times  in  sucev;-iuu  w  ith  great  case.    1  had 


bleness  . 
ment,  which  was 
his  safety.' 

(99H.)  .  .  .  "  The  wild  girl  that  was  found  in  the 
forest  would  run  up  trees  and  leap  from  branch  to 
branch,  and  from  tree  to  tree,  with  tho  nimbleness 
of  a  sqirrel :  but  she  lost  all  this  remarkable  sup- 
pleness anil  activity  when  she  became  accustomed 
to  eat  flesh." 

••  Hi  njamin  if  wl  in  l.  >'- 1  ,  of  Ev«t  Hn  nn- 
wieh,  «. I.,  was  quite  a  feeble  and  infirm  man  at 
forty  year  of  age.  He  abandoned  the  use  of  flesh- 
meat  and  took  to  a  plain,  simple  and  uitstimulating 
vegetable  diet.  He  soon  became  a  healthy  and 
remarkably  active  man ;  and  now  at  the  age  of 
eighty-two,  he  has  more  suppleness  and  agility 
than  most  men  at  fifty.  Few  young  men,  indeed, 
walk  With  so  quick  and  elastic  a  step  as  ho  does. 
When  crossing  tho  fields,  if  a  fence  comes  in  his 
way,  instead  of  pulling  it  down  or  crawling 
clumsily  over  it,  he  places  one  hand  on  the  top  of 
it,  and  springs  over  it  like  an  active  youth." 

These  are  a  few  records  showing  now  to  become 
Scary  and  dull,  or  aftirr  and  liuly,  and  are  from 
the  experience  of  another  man.    Let  readers  think 
it  a  trv. 

T.  R  Alltuson,  L.B.C.P. 


REPLIES  TO  QUERIES. 


•.•  In  thtir  tni\c*rti 


ft  trt  rrtpo-l- 
uutaiict,  tk*  tifiV 


broken,  and  so  you 
The  swing  and  th"  see 
mo  manner. —W.  J. 

[i!>  l-Jo.1— Oeolc  gical  Query, 
anything  to  what  I  originally  wi 
this  query,  except, perhaps,  to  tell  Mr.  J.  E.George, 
of  Liverpool,  that  I  am  acquainted  with  Jamiesou's 
theory,  and,  although  not  at  the  meeting  of  the 

G.  S.  when  the  paper  was  read,  June  21st,  lost  year, 
still,  I  have  heard  of  it,  aud  have  read  the  extract 
in  our  Qvarttrh  Juun-al  ;  but  the  hypothesis  is 
altogether  a  fallacious  one,  and  would  not  survive 
any  discussion  at  all.  The  short  extract  from  luy 
last  letter  as  given  by  "H.  T.  W.,"  page  504,  is 
tho  belief  of  nearly  every  geologist.-W.  J.  LaJf- 
Casteb. 

[49043.1  —Problem  (TJ.6V.)—  W.  Coulter  ap- 
pears to  ask  for  an  impossibility— vis.,  to  find  the 
correct  quotient  in  a  long  division  sum,  by  using  an 
incorrect  divisor.  The  modultu  of  common 
logarithms  is  a  non-  terminating  decimal,  and,  while 
only  a  portion  of  that  decimal  is  used  as  a  divisor, 
a  certain  portion  only  of  the  quotient  can  be  correct : 
the  more  tho  divisor*  is  extended,  the  more  correct 
will  bo  tho  quotient.  Unless  your  correspondent 
lias  more  leisure  time  than  he  knows  how  to 
iplov,  it  is  hardly  worth  his  while  to  work  out 
the  sum  to  any  length.  Tho  base  t,  the  bioJuSm, 
and  the  Napierian  logarithms  of  2,  3,  and  5,  have 
all  been  long  ago  calculated  to  20*1  places  of 
decimals.  I  do  not  know  any  book  which  gives  the 
whole  of  the  working;  but  information  on  the 
subject  will  bo  found  in  Hntton's  "  History  of 
Logarithms."  and  the  twentieth  volume  of 
Akttract*  of  the  Papers  communicated  to  the  Royal 
Society.  In  tho  twenty-seventh  volume  of  the 
Pmimm*  of  the  Royal  Society,  Hi7*.  Professor 
C.  J.  Adams  gives  tho  value  of  the  mvdutu*  to  :«>. 
places.  The  methods  of  calculation  ore  fully 
explained  in  Oie  new  edition  of  tho  KnttKhpmJta 
ftrttianica,   Vol.   XIV.,   Art.  "  logarithms."— 

H.  C.  L. 


f4s;.')2;l—  Adulteration  of  Tea.— The  mill  or 
mixer  "  Robjont  "  mentions  must,  I  think,  bo  a  very 
different  arrangement  to  tin;  one  known  as  Hebbert  « 
latent,  to  which  I  referred.  In  this  a  barrel  revolves 
against  a  fixed  knife.  The  barrel  is  built  up  of  a 
number  of  chilled  cast-iron  ratchet-wheels  from 
1  to  (in.  thick,  and  3}  to  4in.  in  diameter,  and 
having  from  10  to  20  teeth,  threaded  upon  a  spindle 
about  I  in .  diameter :  these  are  separated  by  wrought 
iron  washers  of  same  diameter,  and  /,;in.  thick, 
thus  forming  a  number  of  cells.  Tho  teeth  being 
chilled  are  too  hard  to  conveniently  turn,  and  are 
therefore  ground  up  perfectly  true  aud  sharp  by 
means  of  an  emery-wheel  running  at  high  speed  and 
carried  along  in  the  slide  test.  Tho  knife  is  of  cast 
steel,  about  2m.  by  ^in.  hardened  as  hard  a*  water 
will  moke  it ;  this  is  fixed  to  the  frame,  and  made  to 
be  adjustable  down  the  barrel,  or  just  to  clear;  the 
edge  being  ground  sharp  to  an  angle  of  45'.  Tho 
barrels  are  from  0  to  ISin.  long,  and  there  are  from 
1  to  4  of  these  in  a  mill.  Somo  of  tho  mills  are 
arranged  to  be  driven  by  power.  Obviously  this 
arrangement  is  intended  to  ao  something  more  thau 
inn,  and  to  my  mind  would  cut  in  right  good 
earnest.  At  least,  it  seems  to  me  strange  that  such 
a  formidable  instrument  should  have  beeu  invented 
to  perform  a  work  which  it  is  possible  to  do  with 
tho  fingers  and  a  sieve— A.  FttASOOU. 

[4S9J2.]  —  Telegraph  Instrument.  —  To  Mn. 
LufciSTTKB. — The  small  fork  I  referred  to  should, 
with  it*  two  prongs,  just  move  forward,  sufficiently 
to  hold  the  needle,  or  ut  any  rate  not  allow  it  to 
move  through  more  tlian  a  quarter  of  an  inch. 
You  will  obtain  the  idea,  in  a  moment,  by  holding 
a  penholder  in  your  right  hand,  then  let  it  swing, 
aud  when  in  a  perilenticular  direction,  bring  two 
fingers  of  the  hit  hand  forward,  so  tliat  it  will  be 
at  once  arrested.-  W.  J.  Ijccastkb. 

[489M.]-s9treet  Medical  Coll.— To  M».  Lan- 

cAsTim. — The  make  and  break  for  a  swing  murt  be 
made  with  a  sidespring  of  thin  hard  brass,  some- 
thing like  the  rough  representation  hero  — ).  Lot 
the  vertical  part  be  part  of  tho  swiug,  and  the  hori- 
zontal part  be  the  spring  when  the  swing  is  coming 
down  :  contact  is  made,  and  the  aniuiture  U  pulled 
down  towards    electro-magnet,    then  circuit  is 


[IWS.j-Eleetrie  Clocks  fTJ.a.)— What  < 
"  Progress  "  mean  when  he  says  thai  his  clock  will 
tick  and  move  on  properly,  carry  hands  without  a 
weight  by  simply  moving  pendulum  (  Does  "  Pro- 
gress "  wish  to  convert  his  eight-day  clock  into  an 
electric  one,  and  what  does  he  mean  by  a  few 
cinders  will  do  that?  I  wish  to  inform  "Pro- 
gress "  that  there  are  many  different  electric  clocks 
iiiadi  ;  and  although  I  have  very  little  time  to  spare 
at  present,  still  I  will  assist  him  if  lie  will  state 
exactly  what  he  wishes  to  do  with  bis  clock  :  espe- 
cially so,  as  there  have  boo 
electric  clocks  of  late  in  "  c 


[49114  J -Link  _ 
Gear. — I  thought  some  of  our  railway  men  would 
have  answered  this  query ;  but  as  probably,  like 
myself,  they  do  not  quite  understand  what  the 
querist  is  driving  at,  perhaps  a  littlo  explanation 
moy  help  him.  Tho  liuk  is  at  full  throw  when 
starting,  in  order  to  keep  steam  on  tho  piston  for 
the  greatest  possiblo  time,  the  train  having  to  be 
moved  from  a  state  of  rest.  The  regulator  is  only 
partly  opened  because  the  full  supply  would  very 
fikelv  cause  tho  wheels  to  slip,  ami  because  the 
sudden  flow  of  steam  might  take  extra  water  into 
tho  cylinder ;  but  as  soon  as  the  train  begins  to 
"  run""  the  regulator  is  opened  to  its  fullest  extent 
to  allow  tho  steam  free  access  to  the  valve -chest, 
aud  tho  reversing  lever  is  notched  up  so  as  to  use 
only  so  much  steam  as  is  noeded— in  fact,  to  — 
the  J 


[49124.1    Wheel  Oenrlng.— If  you  have  not 

Vol.  XXV.  of  the  Ejjolhh  MrXllAXic  containing 
Mr.  Rose's  articles  on  Pattern  Making,  you  con 
cot  his  "  Pattern-maker's  Assistant "  of  Van 
Nostrand,  New  York  (probably  Sampson  Low  and 
Co.,  or  Triibner  and  Co.,  LonJon) ;  but  looking  to 
what  you  will  get  beside,  I  should  think  it  would  be 
cheapest  to  buy  the  volume  of  this  paper.  I  pre- 
sume you  mean  how  to  set  out  and  make  ] 
for  wheel-gearing.— T.  P. 

[49124.]-Wheel  Crearinf. -The  only  book  that 
Iknowol  is  Blank's  aud  Sou's  "Engineer  and 
Machinists'  Assistant."  The  text-book  is  all  you 
would  require  ;  but  it  is  rather  dear  (two  guineas;. 
Can  bo  bought  of  Leickwood  and  Co.,  Stationers' 
Uoll-court.  I  have  not  much  time,  but  if  "  Young 
I'ulteru  Maker  "  states  tho  joints  ho  is  deficient  in, 
I  will  try  to  help  him,  and  give  some  hints  which 
may  bo  useful  to  other*.— Tox. 

[49138.]— Orsran-BuUdin^.— To  "  Ueajctu*-" 
— Unfortunately  I  hare  not  tlic  number  of  the 
11 E.  M."  by  me  at  present  in  which  my  query 
appeared.  Certainly  I  did  not  intend  to  write  the 
sentence  you  quote  which  puzzles  you.  Before  your 
reply  ajipeared,  however,  I  got  over  my  difficulty, 
and  so  simply,  I  was  astonished  it  was  a  difficult) 
to  begin  with.  We  had  an  organ  to  put  in  a 
schoolroom,  on  a  platform  raised  23in.  from  the 
floor.  To  save  room  on  the  platform,  we  wanted  to 
put  tho  bellows  below ;  but  2  fin.  was  not  high 
enough  for  l»otli  feeder  and  reservoir.  Of  course 
tho  way  was  to  havo 
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and  the  ennui  is  now  building  an  that  plan.  Thanks 
for  your  offer  to  assist.— Ku.Nirr  Macut  Goxst. 

IJ9142.J— Legal-  —  This  query  is  a  puxxle. 

China  can  sell  anything  lie  Las  patented,  sub- 
loot  to  any  duty  there  may  be  on  it ;  there  is  no 
Bctnee  or  duty  merely  terau»  it  is  patciiled.  He 
has  ealy  to  purchase  the  stamps'  for  his  patent,  and 
if  he  baa  not  rivno  that,  ho  ban  not  a  patent.  I  never 
heard  of  any  duly  «u  china  plate*  »r  any  license  for 
selling  them,  except  the  licotue  that  the  patentee 
grant*  Cor  making  them.— Xttr.  Don. 

[491«.] -Sulphur  Moulds  In  nil  sorts  of 
proportions.  Melt  the  sulphur  iutd  Mir  in  the  guttn, 
or  reverse  the  process  if  you  tike.  Will  von  excuse 
me  for  suggesting  that  there  is  nothing  like  trying 
experiments  i— Ntrs.  Hon. 

{49!SI.i— Brittle  Brass  Chaln.-If  you  will 
get  tome  of  that  email  copper  vriro  cable,  that  is 
sow  in  nee  for  hanging  large  pirtiires  and  point- 
ings to  Trails,  and  use  that  for  your  gas  chande- 
lier, I  think  you  will  find  it  answer  your  |iurpo«e 
very  well,  as  it  will  w«rk  quite  unuielor.ii.  mill  it 
ie  capable  of  sustaining  a  great  weight  end  very 
elastic ;  and  too  loops  at  the  ends  may  to  very 
readily  mode,  by  just  bending  thcro  nrond  aud 
eoldenng  them,  or  you  may  be  a  knot  before 
soldering  if  you  choose.— Courr. 

149I&C.J— Boiler  Skates.— Von  do  not  say 
what  pattern  of  skites  ynu  desire :  but  I  should 
advise  the  "  Plimpton."  as  it  U  the  host,  being  the 
pattern  used  at  all  the  rinks.  The  wheels  aroall 
the  same  aire,  being  I  jia.  diameter,  and  tin.  tiiiek. 
They  move  inib>|ieiulmit]y  of  each  other.  The 
asle  (a  piece  of  iron  rod)  going  through  their 
cooties.  They  are  made  of  box -wood.  The  ad- 
vantage of  tl»e  "Pliiutmi"  is  a  great  facility  of 
taming  afforded  by  its  ooostniction,  which  1 
eodeavoor  to  explain  with  tho  help  of  a  rough 


drawing  :— 1,  wooden  sole. plate;  2,  standard 
sup  port :  3,  a  rubber  cushion ;  4,  screw-coiineiting 
axle  belonging  to  standard ;  i,  axle  bearer;  C,  tail- 


piece ;  7,  socket  to  receive  tail-piece ;  S,  V,  to  rock 
on  standard  edge ;  9.  standard  edge ;  10,  inside 
axle-bearer ;  11,  outside  axln  hearer:  12,  axle;  1.1, 
hols  through  solo-plate  to  admit  screwdriver  to 
tighten  screw  (4)  :  14,  wheels.  Tho  arrangements 
of  the  wheels  on  too  are  tho  same  as  on  heel,  with 
thus  difference — the  whole  mechinism  is  pot  on 


facing  that  on  heel ;  that  is  to  soy,  the  tails  (7) 
point  to  front  on  tee  and  back  on  heel,  also  the 
wheels  on  front  should  corns  just  under  the  ball  of 
tho  foot :  the  effect  of  this  is  that  the  skater,  by 
beading  tho  foot  right  or  left  causes  the  axles  of  the 
front  and  hack  wheel*  to  luuumu  a  position  more  or 
loss  at  angles  to  each  other,  the  point  of  angle 
being  tho  side  inclined  to,  and  so  to  turn  in  that 
direction  with  ease.  Some  time  ago  I  bought  some 
odd  parts  of  skates  from  a  failed  rink,  from  which 
I  trout*  a  pair  for  myself  and  several  fnr  my  friends, 
If  (J.  Fryer  will  give  his  address,  I  will  lend  him 
(or  any  other  subscriber  wishing  to  make  a  pair), 
the  parts  givcu  in  drawing  as  a  pattern.  All  the 
ironwork  is  east ;  hut,  I  auppow,  mailable  east.  I 
should  think,  if  this  waa  unobtainable,  common 
rust  would  do  for  number  'J,  nod  a  smith  could 
niakn  number  «.  I  should  mention,  (hoy  nru 
tautened  to  thu  foot  by  wide  buckles,  not  tho 
narrow  straps  of  ice -skates .— T.  West. 

[4!i  1  .*>$.]  -  Efgs  and  Chickens,  —In  reply  to  the 
above  query,  I, bog  to  say  that  I  liave  kuptben*  aud 
htod chickens  for  many  yean.  If  "Chime''  will 
set  thirteen  eggs  under  a  hen,  and  at  tho  expiration 
of  four  days  break  one,  he  will  find  a  spot  of  blood 
about  the  site  of  a  sixpence  in  the  centre  of  the 
yelk,  when  other  live  days  bare  elapsed  let  him 
break  annther  egg,  when  he  will  find  the  chicken 
gradually  forming  out  of  tho  yelk.  About  four  da  vs 
before  the  chickens  are  due  another  egg  may  be 
broken,  when  it  will  bo  found  that  tho  rhiekeu  is 
almost  perfect  but  with  n  long  glutinous  baud  fast- 
ened to  its  navel,  t  wo  days  before  tho  chicken  breaks 
its  shell  it  begins  to  imbibe  the  white  of  the  egg 
through  this  glutinous  land  until  it  is  all  gone. 
When  the  chicken  appears  it  has  this  glutinous 
bond  still  fastened  to  it,  but  by  tl»n  action  of  the  air 
this  soon  dries  and  falls  off,  leaving  the  chicken  per- 
fect. The  above  may  bo  relied  upon  as  a  positive 
fact,  Any  further  questions  on  the  above  subject 
will  meet  with  prompt  attention  by—  Skmped. 

[491T*-1 — Glass  Sweating  D urine;  Frost.— 
1  have  given  tho  subject  a  great  deal  of  eonridera- 
tinn,  uui]  triei)  a  great  many  experiments  without 
success,  until  two  winters  ago,  when  I  had  my 
flow-combustion  stove  placed  near  the  window . 
Since  then  my  window  has:  been  tree  from  sweat, 
and  the  goods  there  keep  dry  and  in  good  order. — 

f.  e.  n. 

[49182.]—  Liquid  or  Sue  f>luo.— ■ This  is  mode 
in  the  laboratory  by  adding  nitric  acid  to  good  pole 
glue  prepared  in  the  usual  way.  About  3  to  ton. 
of  nitric  add  to  the  pound  of  glue,  and  about  a 
pint  of  water  that  quantity  of  glue.  The  liquid 
glue  of  the  shops  is  mostly  either  shellac  dissolved 
in  wood  naphtha ;  or,  shellac  three  parts,  borax 
one.  boiled  in  water  and  evaporated  to  suitable 
thickness. — Xcjt  Dos. 

[491  S.7-J -Piano  Frames, -Surely  "Brakes- 
man  "  is  joking.  Why,  it  will  cost  him  as  much  to 
make  thu  pattern  for  bis  piano-frame  as  ho  could 
buy  one  for.  I  think  Mr.  W,  11.  Davie*  gave  an 
illustration  of  one  some  time  ago ;  but,  if  I  wanted 
one,  I  should  ask  that  gentleman  to  sell  me  one, 
and  I  have  no  doubt  he  would.— Xn,  Don. 

[49194.— Salt  in  the  Fire.— I  found  an  oppor- 
tunity for  testing  one  uf  the  diverse  cxplanatsuiui  I 
received  in  answer  to  my  inquiry.  A  cinder  fire 
chanced  to  become  most  beautifully  clear,  and 
almost  free  from  smoke  and  ordinary  flume.  The 
bock  port,  however,  was  covered  with  the  rede-blue 
dairies  said  to  be  given  by  carbon  monoxide.  I 
threw  in  some  salt.  A  quantity  of  tho  salt-flame 
at  nneo  appeared,  and  wua,  thus,  visible  alongside 
of  the  C  O  flame,  when  it  was  easy  to  perceive  that 
the  colours  of  tho  two  flames  were  essentially 
different.  After  simm  time,  a  number  of  email 
names  got  up  in  the  front,  coloured  sodium-yellow, 
and  the  C  t>  names  disappeared.  I  have  also 
noticed,  that  when  a  portion  of  the  salt  gets  Into  nn 
ordinary  white  or  yellow  flame,  it  gives  no  purple, 
but  tinges  the  flame  the  usual  sodium  colour. 
— Aziola. 

[40196.1— Injector.— It  is  nut  an  easy  matter  to 
my  what  is  tho  fault  with  any  injector  without 
examining  it,  and  this  quarr  docs  nnt  render  the 
matter  very  clear.  Still,  as  the  injector  works 
sometimes  it  ought  to  work  always,  and  there  must 
be  some  reason  other  than  what  appears  in  query. — 
Esau. 

1 4921S.]-Flnln  Holt  Spirit.— If  "Xon.  Dor. 
will  again  refer  to  his  replv,  he  will  nod  that  he 
distinctly  states  that  distillation  and  reccul  nation 
ore  two  distinct  trades ;  and,  taking  the  subject 
further,  I  think  he  will  also  admit  that  distillers 
are  divided  into  two  classes — namely,  one  who 
mokes  "  grain,'*  or  crude  spirit,  only,  and  one  who 
distils  from  malt  only.  He  also  tells  us  that  a  large 
quantity  of  crushed,  unmaltcd  grain  is  used  with  a 
proportion  of  malt.  This  is  just  what  hi  dome  by 
tho  "grain  "  distillers ;  but  when  he  refers  to  the 
distillation,  he  confounds  the  two  distinct  branches 
of  the  distilling  bostnoss  (I  do  nnt  here  refer  to  the 
rectifier).  The  fact  of  the  matter  is,  that  the 
grain  distiller  uses  a  still  known  as  the  "  Coffey," 


which  consists  of  an  analysing  column,  into  which 
the  wash  is  pumped,  and  a  nciifviug  column,  from 
which  the  finished  spirit  flows.  The  alcohol  is  then 
sent  to  the  rectifier,  who,  according  to  law,  must 
have  his  premises  some  distance  from  the  distillery, 
and  It  there  undergoes  rectification,  the  result 
being  a  "  plain  spirit .  (not  a  "plain  malt  spirit"), 
which  is  used  for  the  production  of  British  gin  anil 
brandy.  On  the  other  hand,  the  distiller  from  malt 
only  uses  what  U  known  as  "jiot  still,"  which  jrro- 
(tuccs  in  one  operation  spirits  of  different  strength- 
ami  flavours.  This  must  be  distilled  a  second,  and 
perhaps  some  of  it  a  third,  time  before  it  becomes 
marketable.  The  second  and  third  distillation 
may,  if  ho  takes  the*  dictionary  meaning,  be  called 
rectification ;  but  it  is  not  known  in  the  trade  or  to 
tho  authorities  as  such.  This,  I  think,  will  justify 
my  objection  to  "  Nun.  Dor.'s "  reply,  and,  I 
hone,  convince  him  that  I  am  as  anxious  as  him- 
self  that  your  readers  should  know  the  truth.— 
Ksau. 

[49238.]    Pendulum  — If  querist  wiD  get  Cin 
of  verge  watcjj-epring,  and  straighten  it,  now  take 

a  piece  of  brass,  file  it  square,  so  th.it  it  will  move 
easily  in  the  loop  of  clock  crutch,  let  it  be  l  jin. 
long,  saw  a  cut  at  one  sad,  and  insert  end  of 
watch-spring  ;  now  drill  a  hole  and  rivet  to.  At 
the  other  end  tap  a  hole  to  fit  a  stout  iron  vriro 
•'din.  long.  Now  tap  end  of  wire,  and  screw  it  into 
brass  square  at  bottom  end  of  wire,  tap  it  about 
din.  up,  and  make  a  nut  to  tU  slide  on  the  bob 
which  yon  already  have,  and  screw  it  np  with  the 
nut  a  few  inches.  Put  three  boles  at  top  of  watch- 
spring  to  hold  it  on  to  the  part  at  back  of  works, 
and  put  a  neodlo  through  to  suspend  it  by  middle- 
hole.  Now  time  it  by  raising  the  bob  or  lowering. 
— Pboobzss. 

[4925 1 .1  — KicroBcope— To  Mr.  La* castes.— 
I  do  not  happen  to  have  a  drawing  of  the  micro- 
scope  yon  mention;  but  if  you  will  give  me 
sin  of  body  and  arm,  and  say  whether  yon  wish 
to  put  tho  not  adjustment  to  the  side  of  tho  body, 
or  to  the  arm,  I  will  then  (rive  you  instructions  for 
drawings  to  work  from. — W.  J.  Laxcasteji. 

[i°2i».]_Wimshurst  Influence  Machine.— 

To  Kb.  Lsxcssncs.— (I)  Any  hard  spirit  varnish 
will  answer.  (2)  A  condenser  docs  not  answer  so 
well  as  the  Leyden  jars.  I  have  tried  several 
different  forms  of  eoudenser,  but  cannot  got  tho 
same  offset  that  I  obtain  with  the  Leyden  jars 
alone.— W.  J.  LaKoafltt. 

[49209.]  —  Photo  Lousj.  —  The  ordinary  com- 
binations work  best;  separated  to  a  distance  equal 
to  half  their  equivalent  focus.    You  can  got  this 

quite  near  enough  by  taking  the  exact  centre 
between  the  two  lenses.  The  ring  separating  the 
two  lenses  in  bark  combination  should  be  Am.  to 
£ui.  in  {-plate and  y\in.  in  |«phste lenses.  So  much 
ilepends.  though,  upon  tho  baud  of  tho  tens  that  it  is 
impossible  to  lay  down  hard  and  fort  lines.— W.  J. 

LsJtosirn. 

(49271  ■]  —  Speaking;  -  Tubes.— More  depends 
upon  the  speakers  thou  depends  upon  the  tubes  .  { 
compo  quite  largo  enough.— Jack  or  Au  Tiuuks. 

[49271.]  -Speaklngr-Tubes.— I  have  spoken 
thioogh  a  greater  length  of  compo.  tube  than  yon 
require,  and  could  both  be  heart  easily,  and  could 
hoar  a  whisper  from  the  oppositeend.  TJtopointnotto 
be  overlooked  is  to  have  us  few  bendsas  possible,  and 
to  have  them  as  round  as  they  can  be  mode  ;  no 
sharp  bending,  or  tho  sound  will  be  lost  by  inter- 
ference.—W.  t.  Xaxcxsttb. 

[492S9.;— Speculum  —  Your  query  is  not  clearly 
expressed.  You  infer  that  with  small  mirror  you 
can  see  the  image  produced  by  large  mirror,  but 
whan  eyepiece  to  put  in  its  place,  ftc.,  yon  nave  not 
put  eyepiece  in  place  of  small  speculum.  This  is,  or 
cannot  be,  your  meaning.  The  only  point  that  may 
be  wrong  is  the  distance  of  the  specula  from  earn 
other,  as  the  larger  one  is  18in.  focus,  and  smaller 
one  3m. ;  then  the  smaller  one  must  be  1H  +  3  = 
21b.  from  larger  one.  Let  it  at  tnto  point  ho  In 
focus  with  eyepiece  for  a  star,  then  it  will  work 
right.  Perhaps  you  have  not  used  a  small  pinhole 
diaphragm  over  the  eye|aoes.  If  not;  you  will  be 
unable  to  see  anything  clearly.  This  diaphragm 
must  be  adjustable,  aiinwill  require  a  little  pariemr 
to  get  it  in  its  proper  potation— W.  J.  LsVJt- 

CASTl  s 

;492&i.j—  Cement.— Take  one  pound  of  good 
glue,  and  wben  melted  mix  an  ounce  of  treacle 
with  it ;  thin  it  down  with  a  strong  decoction  of 
nut-galls,  and  it  is  fit  for  your  job.— Jacx  of  Au 
Tbadss. 

{49294. J— To  Mr.  Lancaster.— Yon  would  bo 
unable  to  do  any  lunar  phosography  with  your 
bdescope,  unless  you  can  put  it  ou  itn  ei|uatoriai 
itand,  and  drive  it  with  a  clock.  You  can,  how- 
ever, photograph  the  sun.  J  shall  be  pleased  to 
give  you  full  instructions  if  you  care  to  photograph 
solar  spots  and  faculie.-  -  W.  J.  LaxcasrS. 

:  II'.'m  I  ]  Low -Pressure  Air  Beservoir.— 'i  ..■ 
sketch  hare  given  will  put  you  in  a  way  to  reduce 
it  to  anything  you  require,  and  if  you  can  use  your 
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tool*  you  may  very  soon  make  one  out  of  a  globe 
valve.  A  A.  cwli  for  connections,  the  arrows 
id  outlet ;  B,  is  the  bottom  for 


high-pressure  Talve ;  anil  C  is  the  top  of  the  low* 
pressure  regulator.  The  Talve  B  is  connected  to 
piston  with  a  cup-leather,  which  is  in  contact  with 
a  spiral  spring.  The  pressure  is  adjusted  by  the 
screw  upon  the  top.  The  area  of  the  piston  should 
be  thirteen  times  the  area  of  valve,  and  would  act 
beat  if  it  was  turned  :  C,  for  bottom  ;  B  for  top  ; 
and  if  you  have  a  pressure-gauge,  by  the  screw  C 
you  can  adjust  it  to  anything  you  like.  Valve  Jin., 
piston  1  Jin.  will  do  it.— Jack  or  All  Trades. 

[49299.]— Clarifying  Extract  -I  do  not  know 
how  "Gimel"  managed  to  get  hi*  muddy  mass 
with  his  Mocha.  If  I  should  be  so  unfortunate.  I 
would  take  a  tube  of  gloss,  and  about  G  or  -in. 
from  the  end  pat  a  pellet  of  clean  cotton-wool, 
and  upon  this  about  'iin.  of  charcoal,  then  another 
pellet  of  cotton- wool;  till  the  tube  up  with  the 
tincture,  and  put  a  piece  of  cotton -woof  in  to  keep 
out  the  dust,  and  stand  the  tube  in  the  bottln  I 
intend  to  keep  it  in,  and  it  will  only  be  a  question 
of  time  to  filter  it.— Jack  of  All  Trades. 

149301. ]— Organ  Stops In  further  reply,  the 
"  tuba  nurabilis  "  is  always  voiced  upon  very  heavy 
wind,  and  to  produce  as  firm  and  round  a  note  as 
possible.  The  sumo  applies  to  the  "harmonic 
trumpet,"  but  with  more  of  the  "  clang  "  of  that 
instrument.  Good  stops  of  this  kind  ore  com- 
paratively raie.  The  "tubas"  are  sometimes 
stuck  out  in  the  horizontal  position  in  front  of 
large  organs,  a  very  injudicious  arrangement.— 

ban. 

J 49304.]—  Restoring  Vulcanite.—  You  might 
ish  the  outside  with  a  piece  of  cloth  and  oil  and 
rouge.  This  is  the  only  way  in  which  you  can  restore 
the  colour.  Of  course,  if  there  is  any  engraved  work 
upon  it,  you  cannot  get  it  restored— W.  J.  LAN- 
CASTER. 

[49m;  -  Playing- Marblss. -A 
cask  fitted  with 
moke  a  good  rumble, 
Jack  of  All  Trades. 

I''  ■  I "  |  Inij-ot  Joints — Your  mould  must  be 
made  hot  to  moke  a  job  of  them.  It  is  not  so  much 
the  ventilating  of  your  mould  as  it  is  the  chill  of 
the  mould — Jack  or  All  Trades . 

[49318.]— Induction  Coll. -To  Mb.  Lancas- 
ter.— Your  measurements  of  sixes  are  nearly  right. 
You  must  alter  the  core— this  must  not  exceed  gin. 
instead  of  lin.,  wind  16  silk-covered  for  primary, 
and  the  36  ditto  for  secondary.  Condenser  will 
answer  well.  With  4  quart  Buiucus  vou  woulJ  get, 
cateru  aanbuM,  a  spark  llin.  long.  The  Lechuiche 
■  "l  will  be  useless.— W.  J  ' 


[49322.1-Induction  CoU.-See  my  _ 
above  (49318),  then  add  lin.  to  the  length  and  ,in. 
to  the  diameter  of  core ;  primary,  same  wire  and 
two  layers ;  secondary,  fib.  more,  and  wind  it  in 
two  sections,  with  an  ebonite  disc  between  the 
sections.  Any  f  urthor  information  you  want  I  will 
give  you. — w  .'  J  * 


[49323.]-Dy«lng  Babbit  Skins  - Thoroughly 
cleanse  them  from  grease  with  mahogany,  oak,  or 
beech  sawdust  and  pollard,  and  lay  them  in 
J adaon's  dye.  the  colour  you  require ;  they  want 
no  boiling.— Jack  or  All  Trades. 

[49324 .J— Joahua  and  the  Sun  and  Moon.— 

With  reference  to  reply  on  p.  532,  E.  M..  where 
is  this  statement  as  to  Chinese  record  to  be  seen  I 
Could  your  correspondent  quote  it  at  length  t  It 
would  bo  exceedingly  interesting.  I  had  always 
thought  that  the  great  proof  that  no  such  occurrence 
could  ever  have  really  taken  place  was,  that  Chinese 
records  of  the  i*riod  made  no  reference  whatever 
to  anything  of  the  sort.-F.K.C.S. 

[49324.]-Jo»hua  and  the  Sun  -1  am  afraid 
the  points  noted  bv  "  Lamplighter,"  p.  552,  would 
verge  rather  too  far  on  the  border  of  theological 
subjects,  or  at  least  irritate  the  susceptibilities  of 
foolish  people  who  insist  upon  regarding  anything 
which  teaches  upon  their  preconceived  notions,  as 
if  it  really  coucerued  religion.  I  can  only  say  that 
in  the  references  mentioned,  Isaiah  says  nothing 
directly  about  the  sun,  though  he  refers  to  a 
l»  ~„„,«....fl  sriA  day  0f  Joshua's 
I  one  in  the  con- 


quest of  Palestine,  uutl  was  in  itself  a  strange  act, 
because  it  was  in  defence  of  a  Canaanitiah  people. 
The  reference  in  Ilabakkuk  is  contained  in  what  is 
expressly  called  a  prayer  or  hymn.  It  is  a  poetical 
reverie  or  rhapsody  of  the  writer.  But  there  can 
bo  no  doubt  that  the  book  of  Jasher,  from  which 
the  statement  seems  to  have  originated,  was  in 
currency  ages  before  the  times  of  either  Iaaiah  or 
Hahakkuk.  and  the  probability  is,  that  the  extract 
itself  had  found  its  way  into  the  text  of  Joshua 
before  the  r  times.  There  was  no  reason  whv  people 
ignorant  of  the  bearings  of  the  subject  should  doubt 
this  wonder,  or  see  its  difference  from  the  many 
local  suspensions  of  ordinary  natural  conditions 
which  they  believed.  Teachers  and  preachers  in 
all  ages  draw  their  illustrations  ana  instructive 
lessons  from  the  commonly  received  ideas,  or  from 
parables  and  poetic  image* ;  and  such  references 
are  no  evidence  of  the  truth  of  facts.  The  mistake 
mode  is  a  purely  modem  one,  in  lumping  together 
as  authoritative  statements  of  fact,  everything  con- 
tained in  a  set  of  writings  which  in  "themselves, 
and  as  received  in  earlier  times,  were  well  known 
to  be  of  very  diverse  value  and  authority.  Of  what 
eoneeivaltle  consequence  is  it  that  Hahakkuk,  for 
instance,  in  writing  out  a  hymn,  made  incidental 
reference  to  a  common  legend  Y  or  is  it  certain  that 
when  he  said,  "  The  sun  and  moon  stood  still  in 
their  habitation,"  he  recorded  a  fact  any  more  than 
did  the  writer  of  the  114th  Tsalm,  when,  in  a 
similar  originating  strain,  he  said,  "  The  mountains 
skipped  like  rams,  and  the  little  hills  like  lambs." 

ten  Sioxa. 

[49326.]— Air  Current.— You  do  not  say  how 
you  have  arranged  it — i.r.,  whether  the  current  of 
cold  air  is  injected  through  the  side  of  hot-air 
shaft,  and  whether  you  want  the  air  to  convey  the 
cold  air  with  it  anywhere,  which  I  am  led  to  think  by 
the  query  is  the  case.  If  so,  enter  the  cold-air  pipe 
through  side  of  hot-air  shaft,  and  with  a  bend  turn 
upwards.  By  these,  means  your  hot  air  will  eject 
the  cold.— Jack  or  All  Trades. 

[49329.]— Heating  Drying- Room  by  Hot 
Water.— You  would  require  from  800  to  1,000  feet 
of  4in.  pipe,  and  your  pressure  would  be  from  AO 
to  601b.  per  sq.  in.  The  hot-water  pipes  generally 
used  would  not  do:  they  must  be  high -pressure 

Jipas,  and  wrought  iron  preferable  for  safety.— 
acx  or  All  Trades. 

[49331.]—  Reflector.— As  "  AlJebaran"  has  not 
answered  your  query,  I  have  much  pleasure  in 
giving  you  the  information  you  ask  for.  The 
powers  you  ask  for  will  be  obtained  by  the  follow- 
ing lenses:  60,  lin.  and  3in.,  mounted  llin.  apart; 
1.50,  |in.  and  llin.,  mounted  fin.  apart;  220, 
Jin.  and  Jin.,  mounted  Jin.  apart;  340,  lin. 
and  Jin.,  mounted  lin.  apart  ;  500.  lin.  and  lin., 
mounted  jin.  apart.  The  hole*  in  diaphragms 
should  range  from  iin.  diameter  for  lowest  powers, 
down  to  a  pinhole  for  highest  power.  I  have  just 
come  across  "  Aldebaran  a  "  reply  ;  but  as  he  has 
not  given  you  the  foci  of  lenses,  I  have  sent  on  the 
above  answer. — W.  J.  Lancaster. 

[49336.]— Bichromate  Battery.— In  reply  to 
"  Os,"  it  is  not  necessary  that  an  "  alum  "  should 
contain  alumina,  and  the  "  iron  alum "  which 
"  Os  "  mentions  has  not  any  alumina  in  its  com- 
position, as  its  formula  wdl  show  : — Fe,,  3SOt, 
K,SO.  +2411,0.  By  an  "alum"  is  understood 
a  sulphate  of  a  monad  element,  combined 
with  a  sulphate  of  a  diad  element,  crystallising  in 
the  regular  system  with  24  molecules  of  water. 
There  are  twenty-four  alums  now  known  to 
chemists,  among  which  are  the  following : — 
Cr,(So,)„  K,S',2iM,i  >.  Mu,(So,)„  K,8o,24H,0 
Cr,(So,^Na,8o.2,HfO,  Fc,(So,)„  (NH<),3o„  24H.O 
CitfroO*  Na^o.24H.O,  Al,<So.),  Li.So,.  24H.O 
Fe,  Al,  Mn,  and  Cr  may  combine  with  silver, 
caesium,  rubidium,  and  thallium  to  form  alums. 
Crystals  of  alum  hare  been  formed  which  contain 
many  of  the  above,  in  separate  and  distinct  layers 
one  over  the  other  on  the  aai 
0.  Blactewell. 


d  distinct  Jayen 
crystal.— Geo. 


[49336.) -Chrome  Alum  -Most  certainly  the 
purple  crystal*  formed  in  the  bichromate  battery 
are  chrome  alum.  "  Os,"  p.  602,  is  quite  right  in 
what  he  says,  but  does  not  go  far  enough.  Alum 
originally  and  properly  means  a  compound  salt,  in 
which  the  sulphate  of  alumina  combine*  with  an 
alkaline  sulphate.  But  the  name  is  extended  to 
anv  salt  which  consists  of  tho  two  types  of  sulphate 
united  with  the  proper  quantity  of  water  in  the 
particular  crystalline  form.  An  alum,  therefore, 
is  a  double  sulphate  of  a  tri-atomicandamonatomic 
base  with  12  atoms  of  water,  or.  in  other  terms,  a 
sesquisulphate  and  sulphate  crystallised  together. 
An  alum  is  conceivable  consisting  of  sesqui  and 
protosulphate  of  iron,  but  I  do  not  think  it  exists. 
However,  iron,  chromium,  or  manganese  can  re- 
place aluminium.  Chrome  alum  is  a  common 
commercial  name  for  the  substance  which  is  used 
in  dyeing.  The  iron  alum  which  "Os"  mention* 
is  one  in  which  iron  replaces  alumina— not  potash, 
as  be  supposes.  The  zinc  salt  also  crystallises  in 
the  battery  in  greenish-coloured  crystal*  contain- 


ing, I  suspect,  some  further  reduced  chromium : 
but  this  only  happens  occasionally,  when  the  solu- 
tion has  been  worked  to  exhaustion. — Suixa. 

[4933H.J  —  To  Mr.  Lancaater.  —  You  can 
enlarge  from  the  negatives,  so  that  letters.  ore  . 
can  bo  easily  picked  out.  You  want  a  good  tons  to 
take  the  negatives  with,  and  then  you  could  either 
read  off  with  a  magnifying  lens,  or  you  could 
enlarge  from  the  negative  and  take  a  transparency. 
Let  me  know  in  what  way  you  wish  to  read  the 
figure*,  &c.  Do  you  wish  to  retain  the  negatives 
and  refer  to  them  when  wanted  ?  or  do  you  wish  to 
produce  copies  to  circulate  V— W.  J.  LANCASTER. 

|49342.]  —  Waterhouae  Diaphragm  —  Cut 
midway  between  the  two  combinations— that  is.  of 
courso,  between  the  inner  surfaces  of  front  and 
back  combination.— W.  J.  Lancaster. 

[49343.]— Cryitoleum  Picture*.— There  is  an 
article  upon  this  subject  in  the  Qutm  for  March  is. 
1882,  entitled  "Enamelling  Photographs."  The 
photo  is  to  be  taken  off  the  csrd  and  laid  in  a 
soucerf  til  of  sweet  oil,  until  it  becomes  transparent 
(there  is  nothing  said  about  rubbing  away  the  back 
of  it  with  sandpaper)  :  it  is  then  fastened  to  the 
glass  with  flour  paste  ;  use  plenty  of  paste,  and 
squeeze  out  the  surplus  at  the  edge.  If  you  put 
on  very  little  paste,  it  forms  shining  patches  on  the 
face  of  the  photo.  I  believe  there  is  a  paper  on 
crystoleum  painting  in  the  Year-Brnk  of  Hoto- 
fmpliy  this  year.— B.  H.  B. 

(49344.]-Violln  Ouaria*).-"  Fiddler "  may 
well  say  "  I  suspect  this  idea  is  a  novelty,  even  to 
the  musical  world."  For  the  sake  of  the  younger 
and  less-informed  of  your  readers,  |>ermit  me  to 
bog  "  V."  and  all  interested  to  insist  upon  proof  of 
what  "Fiddler"  states  before  believing  it.  He 
•ays  "a  clarionet  played  by  o  street -musician  will 
sound  differently  in  pitch  in  reference  to  the  posi- 
tion of  the  listener  ...  in  the  next  street,  the 
pitch  will  bo  lower,  and  rice  rerti,  will  be  higher 
when  heard  close  to."  A*  a  clarionet-player,  per- 
mit me  to  contradict  this  statement.  True,  I  am 
not  a  street-musician,  but  if  he  intends  to  limit  his 
theories  to  street-musicians  be  liegs  the  question. 
Next,  he  says  "  A  wave  has  no  return  action 
....  and  induce  reaction."  I  omit  part  of 
the  sentence,  hut  it  seems  to  me  that  these  two 
phrases  contradict  each  other.  If,  however. 
"  Fiddler  "  means  to  introduce  a  new  theory  of  hi* 
own  in  opposition  to  the  grnerally-roc«vr4  expla- 
nation of  sound,  let  him.  at  all  events,  collect  facts 
on  which  to  found  his  theory  ;  otherwise,  it  may  be 
•aid  of  hi*  views,  "some  are  now,  and  some* are 
true ;  but  what  are  new  are  not  true,  and  what  are 
true  are  not  new."  There  is  not  any  sound  pro- 
duced without  reaction,  without  elasticity,  without 
opposition,  vibration,  and  all  those  other  move- 
ments which  these  and  other  expressive  words  are 
intended  to  assert.  Let  "  Fiddler  "  read  his  own 
sentence  (which  I  but  quoted,  the  beginning  and 
end)  and  explain  the  middle  of  it  with  a  drum  in 
his  mental  vision,  and  I  believe  he  will  give  us 
something  different.— Hartstkad. 

[493.il.]  —  Corrugated  Tile  Roof.  -Dress  it 
over  with  silicate  of  soda  and  lime,  or  with  hot 
lime.  Wash  with  a  pint  of  liusced  oil  to  every 
gallon.  If  tarred,  it  will  be  fearfully  hot  when  the 
sun  is  upon  it,  and  tar  would  be  no  use  of  itself. — 
Jack  or  All  Trades. 

[493.Y2.]  —  To  Mr.  Lancaater.  —  The  lamp  I 
referred  to  was  one  of  my  own  of  very  low  resist- 
ance, just  over  6  ohms,  in  fact ;  but  you  can  have 
even  a  lower  resistance  than  this,  with  lower  caudle 
power.  How  many  cells  hare  you!'  and  what 
kind  are  thoy  f  Lot  me  have  this  information,  and 
I  will  tell  you  the  best  lamp  for  your  purpose.— 
W.  J.  Lancaster. 

[49358.]— Locomotive  Boiler.  —  It  is  with 
regret  I  read  the  reply  of  G.  Sumner  that  a  model 
of  a  "portable  boiler  which  he  had  made  would 
not  burn  charcoal,"  and,  therefore,  also  not  coal. 
Some  two  years  ago  two  correspondent*  gave  in- 
structions how  to  make  a  boiler  for  "  Lee  *  model 
locomotive  of  lin.  scale,"  one  of  whom  asserted  in 
the  firebox  coal  could  be  used.  The  largest  of  these 
fireboxes  was  6  J  in.  by  44  in.  I  am  anxious  to  make 
a  model  of  a  portable  engine,  and  therefore  feel 
some  dismay  at  the  prospective  failure.  Will 
some  other  correspondent  favour  us  with  his  ex- 
perience, and  also  would  G.  Sumner  say  if  he 
filled  his  portable  boiler  with  hot  water  before 
storting  the  fire,  and  dimensions  and  number  of 
tubes,  ic.  f-J.  8.  M. 

[49366.]  —  Hydraulic  Bam.— There  is  no 
leather  upon  the  piston,  a*  you  call  it,  only  in  the 
neck,  in  the  shape  of  a  U  leather  or  O  flanged 
leather,  and  the  cylinder  need  not  be  bored  only  in 
the  neck  or  gland ;  the  rcat  may  remain  rough 
from  the  sand,  with  the  exception  of  dressing  with 
bitumen  the  while  it  is  hot,  to  keep  the  action  of 
the  water  from  it,  and  lnnd  the  sand.  (See  49393.}— 
Jack  or  All  Trades. 

[49392.1— MlU-Stone*).— Opinions  differ  about 
speed  and  dress  as  best  suited  to  the  kind  of  wheat 
ground ;  but  for  stone*  3ft.  Sin.  diameter,  120  to 
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130;  4ft.,  110;  4ft.  Cm.,  DO  to  100;  fift.,  80.- 
Tox. 

[49393.] -Bending  Press. -This,  I  think,  you 
will  find  rather  an  awkward  affair  vertical.  I  am 
thinking  I  Had  to  <lo  with  the  construction  of  one 
yean  ago  for  the  same  purpose.    I  herewith 


with  dimensions,  and  what  I 
think  will  br  the  cheapest  way  of  going  to  work. 
Fig.  1.— A  Ana  wrought  iron  girder  H-lGin.  in 


F  I  G  .  I 


•web.  web  not  lea*  than  lin.  thick  and  8 in.  flange ; 
there  will  be  two  of  these  required,  one  being 
removed  to  show  the  construction  of  proa*.  Cylinder 
1)  ;  C  U  the  nun  lOin.  diameter,  with  a  pivot  upon 
the  top  for  shoe  for  banding  ;  the  cylinder  should 
not  be  lea*  (in  good  cart  iron)  than  3in.  thick  in 
the  thinnest  part.  Fig.  2  is  a  section :  A,  girder* ;  B, 
cylinder ;  C,  ram :  1),  shoe ;  E,  lever-hand  for 
working  the  pump*,  of  which  there  are  two  of  gun- 
metal,  one  2in.  ram  and  the  other  lin.  for  high- 
pressure,  the  lever  F  to  one,'  and  with  the  small 
pump  one  man  of  lu  stone  will  bo  able  to  give  a 
pressure  of  from  30  to  40  ton*,  and  a  small  cistern 
with  5  gallons  of  water  will  be  all  that  is  needed. 
The  girder*.  Oft.  long,  the  flange  cut  away  on  one 
* '  i  for  the  cylinder  to  bed  in,  and  upon  the  top. 
3  is  top  plan  of  it:  A  A,  girders ;  B, 
uder  :  C,  ram  :  E,  lever  for  pump*  ;  F,  distance 
ies:  O,  flanged  leathers;  H  H,  pumps;  I, 
fulcrum  from  which  they  arc  worked.  If  not  plain 
enough  publish  your  address  for  further  particu- 
lars.—Jack  of  »i,t  Teades. 

[494  16.] -Harness.— The  length  of  double 
harness,  present  style,  is  easiest  got  by  measuring 
a  set,  to  be  Men  in  almost  any  district ;  but  no 
"  amateur  "  could  even  make  a  trace,  the  simplest 

FwiHESS.   '  ' 

[49439.1—  Zodiac   of  Denderah.  —  I  thank 

"  F.B.A.S."  ;  but,  in  pursuance  of  previous  advice 
from  him,  I  purchased  "  Astronomical  Myths."  I 
still  desire  something  fuller  and  more  precise. 
Letroune  discussed  it — is  there  nothing  more  recent? 
— Spica. 

[49442.]—  Electric   Clock  — See    "  E.  M  ," 

Feb.  13  and  20,  1874.— F.  J.  K. 

[49443.]—  Canoe.—  Canoe*  are  usually  decked 
with  cedar  or  Honduras,  about  Ain.  thick.  These 
woods  may  be  bought  in  London  sawn  to  this 
thickness  for  from  3d.  to  4d.  a  souare  foot,  and  can 
be  got  fully  2ft.  wide.  The  deck  mar  be  fastened 
to  the  deck-beams,  which  need  not  be  more  than 
lin.  thick,  by  the  ordinary  copper  bnat-noils  and 
roves,  or  by  small  round-headed  brass  screw*  (Sat. 
•">  Or  6),  and  should  bo  well  dressed  with  boiled  oil 
inside  and  out,  and  varnished  with  boat  varnish  or 
good  copal  varnish,  or  French-polished.  The  deck- 
beam*  should  be  cambered,  so  as  to  make  the  deck 
arched,  and  about  8  or  lOin.  apart.— Kobiksox 
CbOTob. 

[49445.!— Engine.— A  double-cylinder  engine 
with  crunks  at  right  angles,  cylinder  din.  and  lOin. 
stroke,  and  U.'ilb.  pressure,  with  engine  making  four 
strokes  to  one  revolution  of  a  12in.  drum,  after  de- 
ducting 20  per  cent,  for  friction,  should  dovelop 
sufficient  power  to  lift  U  or  16cwt.— W.  It.  RvaKs. 

[49446.]—  Feed-Water.— You  would  doubtless 
bo  able  to  get  some  benefit  by  fixing  round  the 
,  if  you  conveniently  con,  a  wrought-iron 


casing,  say  about  2ft.  Cm.  deep,  and  sufficient  to 
hold  about  20  gallons,  from  which  you  could  supply 
a  constant  feed  to  the  boiler.  It  would  be  best  to 
place  the  supplv-pipe  at  bottom  of  casing,  and  take 
the  feed  from  the  top. — W.  B.  EvAj«g. 

[49447.]  —  Dumb  Piano.  —  I  should  advise 
"  Cefer  "  to  obtain  an  old  set  of  key*,  which  may 
often  be  picked  up  for  a  few  shillings,  and  with  a 
little  extra  weight,  to  mako  up  for  the  absence  of  an 
action,  they  would  answer  much  better  for  general 
practice  than  any  other  substitute  In  this  I  speak 
from  ezperienee,  for  when  I  was  an  apprentice,  not 
overburdened  with  pocket-money,  I  used  to  bang 
for  hours  together,  and  often  mastered  difficult 
passages,  without  either  myself  or  my  fortunate 
neighbours  becoming  weary  of  tho  melody.— W.  H. 
Davted. 

[49447.]— Dumb  Piano. — Purchase  one  of 
Chapjiell  and  Co.'*  "Digvtoriums,"  and  spend  th« 
time  in  exercising  your  ringers  on  it  rather  than  in 
muking  it.  As  to  Kalkbronncr's  "  guide-mains." 
it  is  merely  a  wood  bar  fixed  to  the  front  of  the 
keyboard,  level  with  the  white  keys,  and  on  which 
tho  arms  rest  while  practising.  In  his  "tutor"  it 
is  stated  that  NnveuVs,  I,  Corners- street,  keep  it 
for  sale.  I  do  not  know  if  it  is  stQl  made,  but 
write  and  ask  them.  The  price  can't  be  much.— 
Kitcst  Macht  GtnrsT. 

[49450.]  -Weathercock* — In  the  northern  and 
midland  counties  weather-vanes,  lightning-conduc- 
tors, cap*  and  copings  of  high  chimneys  are  usually 
re|nired  by  men  called  "  steeple  jocks,"  who  some- 
times  use  a  kite  to  get  first  a  sling  and  then  a  cord 
across  otherwise  inaccessible  heights.  An  adver- 
tisement in  a  Manchester  or  lilackbura  paper  would 
probably  enable  "  Gallua"  to  get  an  estimate  for 
the  job ;  but  'tis  risky  work.— Bosnreoa  Cbusob. 

149450.1  —  Weathercocks.— When  I  was  staying 
at  Ito*s,  Herefordshire,  some  time  ago  (3  or  4  years), 
I  saw  the  weathercock  on  the  spire  of  Boss  Church, 
which  is  very  high,  reached  by  means  of  ladders 
fixed  up  the  spire.  I  have  no  doubt  a  letter  to  the 
churchwarden*  would  obtain  for  "Oallus"  the 
address  and  terms  of  tho  men  who  did  the  job.— 
Jakes  Wash,  Aylesbury. 

[494452.]  —  Lathe  -  Mandrel  —  Doe*  "  Me- 
chanician "  want  his  mandrel  for  step,  or  cone 
bearings '  Has  he  a  set  of  change  wheels,  and 
what  sue  are  they  bored  out  to  ?  Also,  has  he  the 
headstock,  its  length,  and  thickness  of  verticals  f  If 
"  Mechanician  "  will  forward  me  these  particulars, 
and  advertise  address  in  "  E.  M .."  I  will  send  bin. 
sketch,    dimensioned,   for    what    ho  wants.— 

MeCHAHICUs. 

[49464.1—  Chemical.— "  Sic  Est  Vita  "  wfll  find 
most  oxides  to  be  soluble  in  nitric  acid,  either 
strong,  or  dilute  or  boiling.  Tho  exception  to  this 
will  be  tho  oxides  of  tin  and  antimony.  From 
these,  however,  nitric  acid  will  take  up  the  whole 
of  the  sulphur,  which  may  be  estimated  as  sulphate 
of  baryta.  Care  must  be  taken  that  neither  lead 
nor  baryta  itself  ia  present.  As  to  the  esti- 
mation of  nitre  and  copper,  consult  any  chemical 
work  —  Freseniu*,  for  example.  Now  as  to  nickel : 
by  dissolving  this  in  hydrochloric  acid  and  evapor- 
ating to  dryness,  and  dissolving  again  in  a  large 
excess  of  acetate  of  ammonia,  diluting  with  water 
and  acidulating  with  a  few  drops  of  acetic  acid, 
filtering,  and  then  passing  through  the  solution  a 
current  of  sulphuretted  hydrogen,  all  the  nickel  is 
thrown  down  as  sulphide,  but  none  of  the  iron,  and 
may  be  collected  on  a  filter  and  washed  with  a 
weak  solution  of  sulphide  of  ammonium  in  water, 
and  afterwards,  the  filter  being  pierced,  the  sul- 
phide is  washed  off  into  a  white  basin  ;  in  this  it  is 
washed  with  water  containing  some  sulphuretted 
hydrogen  acidulated  with  very  weak  hydrochloric 
acid,  and  finally  collected  as  quickly  as  possible  on 
a  small  filter.  The  precipitate  is  now  calcined  in  a 
porcelain  crucible  with  a  cover,  and  the  filter  being 
burnt  apart,  the  ashes  are  added  to  tho  calcined 
sulphide;  and  lastly,  the  whole  is  wetted  with  a 
weak  solution  of  carbonate  of  ammonia,  and  then 
gently  heated  to  expel  the  same.  The  residue  is  a 
mixture  o  f  sub-sulphide  of  nickel,  oxide  of  nickel, 
and  the  filter  ash,  which  may  be  neglected.  Now, 
sub-sulphide  of  nickel  contains  the  same  amount  of 

they 
j  and 

from  this  the  nickel  may  be  calculated.  Care  should 
be  taken  that  none  of  the  metals  prccipitable  by 
sulphuretted  hydrogen  in  a  weak  hydrochloric 
arid  solution  are  present.  If  they  are  they  must 
first  be  extracted  from  the  alloy,  by  solutiou  in 
hydrochloric  acid,  precipitation  by  sulphuretted 
hydrogen,  and  filtration.  Care  must  also  bo  taken 
to  carry  on  the  operations  as  quickly  as  possible, 
particularly  that  of  the  washing  of  the  sulphide  of 
■n-.-Vr]  n,  o  weakly  acidulated  sulphuretted  hydro  - 
gen  water. — Lvx. 

[49406.]— Watchmaking  —  If  fourth  wheel  has 
>i  teeth,  and  escape-pinion  7,  you  will  get  7,200 
boat*  per  hour,  or  120  per  minute,  which  will  be  the 
proper  train.  To  find  this  out,  divide  number  of 
teeth  in  wheels  with  number  of  leave*  In  the 


sulphur  by  weight  as  oxide  does  of  oxygen  ; 
may,  therefore,  be  weighed  together  as  oxide 


wheel  with  fourth  pinion,  fourth  wheel  with 
escape- pinion ;  multiply  figure*  thus  found  one 
with  the  other,  also  waith  15,  number  of  escape- 
wheel,  and  you  will  find  the  figure*  as  above.— 
O.  Dbkiikb. 

[49470.]— Leaky  Boiler  —I  think  you  will  find 
this  receipt  for  cement  answer  your  purpose. 
Dried  clay  iu  powder  01b.,  iron  filing*  lib.  Make 
into  a  paste  with  boiled  Unseed-oil— J.  H.  G-. 

(49479.]— Chamber  Organ.- No.  3  should  be  a 
continuation  of  the  Slopt  Diaposou  upwards.  No. 
4  a  soft  reedy  toned  stop,  say  small-scaled  gambu, 
if  you  can  afford  it.  No.  5,  a  4ft.  open  or  stopped 
metal  or  wood  flute.  It  is  rather  unusual  to  find 
the  voicing  of  your  pipes  easier  than  the  tuning :  the 
opposite  is  generally  the  rose,  'flic re  is  very  little 
in  tuning,  and  anyone  with  a  good  ear  and  a  little 
practice  can  very  soon  tune  very  fairly.  I  know 
this  is  quite  contrary  to  O.  Fryer's  opinion.  It 
would  not  take  above  half  a  column  of  the  '■  K  M .," 
to  practically  explain  it  all,  but  I  would  advise 
"  G.T.B."  to  purchase  one  of  the  small  works  on 
"  Organ  Voicing  and  Tuning,"  and  study  for  him- 
self. If  you  find  anv  difficult  point,  write,  and  I 
will  explain.— Ubaxicx. 

Massachusetts  style  of  washing  lias  for  three  years 
been  making  headway  in  England.  The  "trade 
secret,"  so-called,  can  he.  easily  known  by  asking 
Messrs.  Stobbs,  I'm,  Holbora,  London,  for  a  circu- 
lar concerning  tho  "  steam  washer"  sold  by  them. 
The  factory,  I  believe,  is  at  NewcaeUe-ou-Tyne, 
owned  by  a  Mr.  Mitchell. — Suns. 

[49487.]— Ostend  Babbits. -Tho  following 
appeared  in  the  /V/</  some  little  time  ago,  which 
may  be  of  use  to  "  Horner  "  : — "  Like  many  other 
things  that  have  specially  identifying  name*  given 
to  thorn,  '  Ostend  mbb'its  are  so  called  because 
they  have  hardly  anything  to  do  with  Ostend. 
They  are  merely  shipped  from  that  port  to  this 
country.  The  rabbits  themselves  come  from  places 
a  long  distance  from  Ostend,  many  of  them  from 
the  middle  and  lower  provinces  of 'France.  They 
arc  not,  as  has  been  popularly  supposed,  bred  in 
large  numbers  on  farms  or  warren*  specially  de- 
signed for  them.  Tho  idoa  that  thoy  are  seems  to 
have  gained  a  hold  on  many  enterprising  and  specu- 
lative minds,  who,  deploring  the  Urge  sums  we  are  in 
the  habit  of  paying  annually  for  imported  rabbits, 
have  at  various  times  projected  schemes  for  breed- 
ing and  fattening  rabbits  on  a  large  scale  in  this 
country.  None  of  these  ventures  have,  so  far  as 
wo  remember,  been  fraught  with  any  success  ;  and, 
indeed,  in  the  face  of  the  illimitable  supplies  at  a 
merely  nominal  rate— which,  it  appears  from  the 
information  furnished  us,  are.  always  forthcoming 
— there  is  hardly  any  likelihood  of  the  schemes 
being  remunerative.  The  rabbits  themselves 
are  of  the  ordinary  domestic  description  with  which 
all  of  ns  are  familiar,  and  are  bred  in  various  num- 
bers by  the  farmers  and  labourers  in  tho  agricul- 
tural districts  of  Belgium  and  France.  They  can 
hardly  be  said  to  form  an  item  in  the  various  occu- 
pations which  are  engaged  in  by  farmers  for  profit, 
since,  although  they  are  bred  with  tha  ultimate 
intention  of  selling  them,  they  are  nowhere  culti- 
vated in  such  numbers,  or  with  that  careful  atten- 
tion which  characterise*  other  pursuits  forming  a 
staple  industry.  It  is  even  a  common  thing  for 
them  to  be  bred  in  twos  and  threes  by  young 
children.  From  these  various  sources  titer  are 
collected  pericRhcaUy,  by  what  we  should  call 
higglers,  who  go  round  from  place  to  place  in 
vehicles,  and  buy  such  as  are  then  in  a  condition 
for  killing.  Tho  amallness  of  transactions  at  this 
time  may  be  estimated  from  the  fact  that  the 
vehicles  brought  by  the  higglers  are  no  bigger  than 
what  were  known  as  children's  ' '  go-carts,  drawn 
by  dogs.  The  collections  thus  made,  of  various 
sues,  are  disposed  of  to  dealers,  who  thus  secure,  in 
the  aggregate,  considerable  numbers.  About  Wed- 
nesday iu  each  week  the  rabbits  are  killed,  by  an 
incision  being  made  in  the  throat,  after  which  they 
are  hung  up,  disembowelled  and  skinned.  They 
are  thou  pocked  in  boxes,  and  tho  greater  portion 
of  them  consigned  to  commission  agents  in  Ostend. 


though  some"  are  sent  to  other  ports,  as,  for 
instance,  Antwerp,  by  whom  they  are  consigned  to 
dealers  iu  London,  who  distribute  them  to  tho 
retailers. — J.  M.  J.  DaooMJJ. 

[49488.]— Blast  and  Exhaust  In  a  Flour- 
Mill.— I  do  not  think  you  can  get  a  useful  reply  to 
this.  It  wants  well  looking  into  to  find  tho  cause. 
Is  this  right:  stive-room  loft,  high,  8ft.  by  Gin.* 
If  so,  I  think  it  too  small.  Cannot  you  try  some 
scheme  with  it  yourself  ?  A  piece  of  leather  tacked 
on  so  as  to  partly  close  the  meal-spouts— i.e.,  out- 
let. Can  you  reduce  the  blast,  and  give  more 
stive-room  for  exhaust}— Tom. 

[49488.1— Blast  and  Exhaust  In  a  Flour 
Mill.— The  baffle  partitions,  from  top  to  bottom, 
and  the  canvas  space,  probably  obstruct  the  pas- 
sage of  the  air,  and  thus  cause  the  discharge  from 
the  meal-spouts.  "  Celt "  should  increase  tho  size 
of  his  monkey-trunk,  say,  to  18in.  by  1  tin. ;  he 
make  the  stive-room  a*  large  as  he  possibly 
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can ;  he  should  then  make  the  discharge  outlet 
from  the  stive-roam  to  the  exterior  of  the  building 
nt  least  4ft.  square,  thus  affording  an  outlet  from 
the  stive-room  nt  leant  ten  time*  as  large  in  area  as 
the  inlet  to  the  stive-room.  The  object  of  this  is 
t<>  enable-  the  air  to  leave  the  stivc-roora  at  a  much 
•lower  rate  tluui  it  enters,  thus  giving  time  for  the 
tlour-dust  to  be  deposited  on  the  floor.  The 
smaller  canvas  space  may  be  dispensed  with,  if  tho 
outlet  is  made  very  lor^n  in  area.  If.  however, 
"  Celt "  desires  to  keep  the  canvas  for  the  purpose 
of  catching  the  flour-dust,  tlicn  tho  area  of  the 
i-ttnva*  surface  should  not  >w  less  than  1  ,000  square 
feet  for  every  square  foot  iu  area  of  tho  inlet  to  the 
stive-room.  This  seems  a  hir^re  proportion,  but  it 
is  the  result  of  good  practice ;  and  with  such  a  pro- 
portion of  eanvas-suiface  it  would  only  be  necessary 
to  sweep  it  down  every  4  or  5  hours  to  keep  the 
meshes  clear.  "  Celt "  will  probably  tind  it  best  to 
arrange  the  canvas  inside  the  stive-room. — Latnu. 

[49IM>.J  Lead  PencUa.— Many  thanksto  "W*. 
J-  for  h>s  reply  :  it  is  ju.*t  what  I  waut.  Tho  ex- 
pense of  making  the  machine  is  of  no  consequence, 
provided  it  will  turn  out  quick  and  clean  work. 
Would  you  mind  sending  a  further  description  of 
how  vou  fix  tho  cutters  eccentrically  upon  tlie 
spindles,  A  slight  iketch  (sectional)  would  bo 
better  stQl,  if  you  could  oblige,  and  the  tditor  kindly 
allow  room,  as  tho  machine  will  be  of  some  con- 
siderable value  to  me.  What  diameter  would  you 
advise  for  the  grooved  steel  roller  to  form  cutters  . 
There  is  a  great  difference  in  the  rate  of  output 
between  your  answer  and  J.  I'oulsou's—  a  difference 
of  about  60  and  30,000.  I  fancy  pencils  mado  after 
Mr.  l'oulsou's  fashion  would  cost  too  much  in 
labour. — I'CAMUM. 

[49489.]  —  Lead  Pencil*.— The  idea  of  rounding 
pencils  with  a  half-round  plane  is  rich  (p.  5M). 
The  pencils  are  mado  up  in  wood  of  square,  or 
nearly  square,  section,  tho  groove  being  cut  with  a 
circular-saw.  The  two  portions  being  glued 
legether  and  allowed  to  dry,  are  then  run  through 
a  rounding  machine,  the  actual  cutter  being  a  sort 
of  thimble,  with  a  knife  or  knives  on  its  inner  sur- 
face. The  pencils  are  then  cot  into  suitable  lengths. 
In  America,  they  make  them  by  planing  up  pieces 
nf  wood  of  the  proper  length,  and  cutting  six  or 
raw  grooves  at  equal  distances  apart,  but  only 
half  the  thickness  of  the  plumbago.  Two  of  these 
pieces  are  glued  together  when  the  composition  is 
inserted,  and  arc  put  into  a  press,  whence,  when 
dry,  they  go  to  a  machine,  which  cuts  tho  six  or 
more  beads  and  turns  them  out  as  pencils,  ready  to 
be  varnished  if  they  require  it.  Tho  cutters  in 
those  machines  run  at  a  high  velocity,  and  leave 
the  wood  with  such  a  surface  that  gluas-papering 
would  roughen  it. — Nrx.  Don. 

[49490.]— Speed  of  Shafting.— Put  down  the 
number  of  revolutions  of  the  driving-shaft,  and 
above  it  place  tho  required  number  of  revolutions 
of  the  object  to  bo  driven,  in  a  fractional  form  ; 
then  get  the  diameters  in  the  same  manner  as  the 
rule  for  screw-cutting.  The  numerators  will 
represent  the  driving-pulleys,  and  the  denominators 
the  driven  pulleys.  Or,  multiply  the  number  of 
revolutions  required  into  the  diameter  of  the  driven 
pulley,  and  divide  the  product  by  the  number  of 
revolutions  of  the  driving-shaft,  and  their  quotient 
will  be  the  required  diameter  for  the  driving- 
pulley.  Therefore  the  diameter  of  tho  pulleys  you 
require  will  1*- drivers,  35  -  28  ;  driven,  9  -  14. 
Second  number  of  rev.  of  article  driven  -  700 ! 
first  number  of  rev.  of  driving-shaft  =  90.  Would 
advise  you  to  procure  Thomas  Greenwood's 
'•  Turners'  and  Fitters'  Handbook,"  which  will' 
give  you  all  particulars  of  speeding. — F.  W.  K. 

[49494.]—  Chemieal-I  think  that  "Meddler 


by  passing  li,S  until 
or  tho  iodine  disappears,  wlien  the 


J  lie  boiled  down,  and  tho  iodide  crystal 
nsea  out.  If  enough  iodine  is  present,  the  liquor 
will  not  contain  anything  else  but  the  iodide  of 
sodium.  This  is  much  better  than  tho  plan  given 
by  "  E.  J.  T."  It  must  be  remembered  that  iodide  of 
sodium  has  a  peculiar  tendency  to  lose  iodine  on 
evaporation.  Iodine  should  therefore  be  added 
from  time  to  time,  and  the  evaporation  carried  on 
as  quickly  a*  possible. — Lux. 

[4<M9C.]- Tramways.—"  Hampshire  "  would 
see  all  he  wialu*  if  he  could  visit  tho  celebrated 
quarries  of  Penmaenmawr,  as  hundreds  of  tons  of 
stone  are  weekly  brought  from  an  altitude  of  some 
l.GOOft.  down  to  the  railway  sidings,  and  also  the 
jetty  on  the  sea-coast.  He  would  be  able  to  get 
every  information  as  to  the  "brake  "  power  used 
here  for  stopping  or  slowing  the  trucks,  which  run 
on  tramways  laid  up  the  mountain  side,  quite  as 
steep  as  1  in  10.  Tho  Kditor  has  my  address,  and 
though  I  have  no  connection  with  the  quarries,  I 
should  be  pleased  to  give  any  help  to  "Hamp- 
shire "  possible.— Pexxaexxaws. 

,y.— In  the  neighbourhood  in 
1  live  there  are  a  great  many  tramways, 
will  have  an  inclination  of  45  degrees  or  more, 
from  100  yards  to  three-quarters  of  a  milo 
.   None  of  them  are  worked  with  an  endless 


rope  (none  of  the  stone  tramways  ;  coal  trams  are). 
Tho  full  waggon  is  hooked  to  the  rope  at  the  top 
of  the  hill,  and  the  empty  at  the  bottom.  In  the 
middle  of  tho  tramway  is  what  wo  call  a  turn-out, 
so  that  a  single  line  of  rails  will  do  one  half  the  way. 
and  a  line  and  a  half  tho  other  lialf ,  thus  - — 


At  the  top  of  the  lull  is  a  very  huge  grooved  wheel, 
round  which  tho  rope  runs — circular  steel -wire 
rope.  ljin.  diameter-  and  a  >>rakc  fixed  round  the 
wheel  at  the  upper  or  lower  side.  And  the  brake 
has  sufficient  power  to  control  over  10  ton*  down 
an  incline  something  near  45  degree*.  The  tram- 
waggons  when  empty  will  weigh  lton  5cwt.,  and 
the  load  they  carry  is  three  to  four  tons,  and  some- 
times two,  and  sometimes  three  waggons  will  go 
down  at  a  time,  and  the  same  number  coming  up. 
Size  of  waggon,  6ft.  Gin.  by  4ft.  Gin.  by  1ft.,  that 
is,  tho  box  :  the  buffers  will  stand  1ft.  2in.  past 
iwh  end ;  and  the  gauge  of  the  tramway,  .{ft. 
There  is  one  quarry  where  the  railway  trucks  are 
run  up  to  the  quarry,  but  there  is  a  double  line 
all  the  way  up  the  hill.  The  weight  of  trucks,  live 
or  six  tons,  are  loaded  Willi  the  weight  they  arc 
allowed  to  carry.  They  cross  a  highway  at  nearly 
90  dcgTccs,  and  the  strips,  mils  (we  call  them  strip* 
in  short)  are  let  into  grooves,  and  so  is  the  ro|w, 
that  is,  there  are  curbs  or  crossings  put  parallel  to 
tho  rails,  and  a  little  above  them,  so  that  when 
carts  or  other  vehicles  cross  they  do  not  skid.  Tlie 
above  is  in  Lancashire,  22  mike  from  Manchester 
and  12  U.K.  nf  Blackburn.  Other  information  if 
needed.  It  needs  no  great  engineering  skill  to 
moke  thise  tramways.  Navvies  at  :5s.  Gd.  a  day  ore 
tho  only  engineers  employed.— IIauit  BuiLL. 

[49497.]— Size  of  Focal  Ima*e.— The  ex- 
planations given  by  "  F.R.A.S.,"  in  answer  to  the 
queries  of  "  J.  C.  L."  (page*  262  and  633),  are,  of 
course,  perfectly  correct,  and  can  be  easily  under- 
stood by  a  mathematician  ;  but  as  "  J.  C.  L."  may 
like  a  sampler  method,  which  is  approximately  true, 
I  send  him  the  following :— In  any  text-book  on 
geometrical  optics,  lie  will  find  that  a  point  ou  tlie 
object,  the  centre  of  tlie  lens,  and  tlie  corresponding 
point  on  the  image,  are  in  a  straight  line :  hence  he 
will  see  that  the  diameter  of  tlie  focal  imago  of  the 
sun  is  the  chord  of  a  circle,  whose  radius  equals 
the  focal  length,  subtended  by  an  angle  equal  to 
that  which  the  sun  subtend*  at  the  lens.  This  is 
all  perfectly  accurate:  but  when  this  angle  is 
small,  as  is  the  case  when  the  object  is  a  heavenly 
body,  no  groat  error  will  be  made  if  we  assume 
that  the  chord  is  equal  to  the  arc.  Itemembering 
that  the  circumference  of  a  circle  =  diameter 
x  314159  nearly,  and  that  there  are  »G0  x  80 
minute*  in  a  circle,  the  diameter  of  the  focal  image 
of  a  planet  one  minute  of  arc  in  diameter 
«•  (focal  length  x  2  x  314159)  /  (3G0  x  60).  In  the 
case  of  the  sun.  taking  his  diameter  as  32' ;  if  the 

flH.ll 

diameter 

X  32)  ,'  (360  x  00) 

with  th»t  givcu  by  "  F.R.A.S."  to  five 
place*. — M.A. 

[49499.] — Lathe. — This  is  something  like  making 
a  coat  to  match  a  button.  What  are  the  bead  and 
toil  stocks  like  P  If  of  iron,  and  back-geared  with  a 
through  mandrel,  they  might  be  fitted  to  a 
double  V-bed  ;  but  I  am  of  ojsinion  it 
quite  a*  much,  and,  after  all,  not  be  so 
a*  a  new  lathe.— Mrrnixicvs. 

[49504.']— Switches.  —  I  don't  know  whether 
"  Pieloctric  "  wants  to  know  tho  construction  of 
switches  for  Sawyer  Mann,  Swan,  Ac,  lamps 
•lone,  or  whether  one  used  for  the  Lane-Fox  lamps 
will  bo  of  any  use :  if  so,  I  will  describe  it.  Iu 
Fig.  1,  A  is  a  wooden  switch-lxix,  about  tfin.  in 
diameter  ;  D  is  an  ebonite  handle,  C  is  a  strip  of 
brass  attached  rigidly  to  It.  and  when  in  position 
as  in  Fig.  1,  making  contact  with  two  brass  nuts 
4  *,  to. which  the  wire*  are  joined,   e  e  axe  stops  to 


r  /  C  /, 


of  the  sun,  taking  his  diameter  as  32' ;  if  the 
length  of  the  telescope  is  SOin.,  we  get  the 
eterufthefocalimagetobe  (50  X  I  x  314159 
I  '  (360  x  GO)  =  4«542in.    This  result  coincides 


prevent  C  C  going  beyond  the  nut*  b  b.  Suppose 
the  lamp  is  in  direction  of  large  arrow,  then  when 
tho  switch  is  "on"  the  current  flows  from  the 
"  lead  "  through  the  wires  and  switch,  and  bock  to 
the  "  return,"  as  shown  by  small  arrows.  This 
switch  is  shown  in  Fig.  2  in  sido  view ;  it  looks 
very  neat  on  a  wall,  if  made  of  box  or  deal,  and 
can  be  made  for  a  few  pence.  I  hope  this  will  be 
some  help  to  "  Di*lectric."-E.  M.F 


r 49514.] -Comets.  &c- 

(1)  Comet.     Period  in 

Years. 

Halle  v   764   

Mecluliu  ....  1S-7S   

D' Arrest  ....  639   

Faye   7  413  

Wiuiiecko  ..  .V55   

Biela   S'93   

Brorwn    6-58   

Eucke   330   

(2)  Comet.  Perihelion. 

Me.  hain    10.1  .. 

IV Arrest    117  .. 

Winneeke   0'7S  .. 


Next  Return. 

1K12 

1H.15,  Sept. 
1KKS,  June 
1S.HS,  May 
lHWi,  April 
1SS5,  Oct. 
1K«5,  April 
1S.S4,  April 
Aphelion. 

...    10  51 

...  572 

. . .  6-50 


(3)  a  Cassiopeia-,  irregularly  variable  ;  y  Virginia, 
period  at  least  several  years :  jl  Lyra:  has  two 
maxima  and  two  minima,  this  double  period  being 
12  days  21  hours.  (4)  The  outer  satellite  of  Mar* 
is  caflcd  Dcimos.  the  inner  Pkobos.  Be  Vico's 
comet,  discwered  in  1M4,  with  an  apparent  period 
of  5}  years,  has  never  re-appeared.— Swmun  St. 
Cmut. 

[49514.1  —  Comet*,  ckc— "A  Young  Astro- 
nomer," in  his  reply  on  p.  A55,  has  fallen  into 
error  in  connect-'on  with  n  Cassiopeia?.  As  I  pointed 
out  in  letter  20<>I2.  No.  916.  that  this  star  is  vari- 
able at  all  has  been  doubted.  To  assign  a  period 
to  a  decimal  of  a  day  is,  therefore,  impossible.  Xo 
doubt  the  period  mentioned  by  "A  Young  Astro- 
nomer "  is  that  given  by  Argelander  ;  but,  in  the 
valuable  essay  written  by  him— and  included  in  tho 
third  volume  of  Hujrfnolilt's  "  Cosmo*  " — that  great 
observer  nsuiarks— '•  This  star  is  very  difficult  to 
observe ;  the  difference  between  maximum  and 
minimum  only  amounts  to  a  few  gradations,  and 
is,  DOreov<rr,  us  variable  as  is  the  length  cf  tho 
period.  The  very  different  result*  assigned  for  it 
are  attributable  to  these  circumstatio-s.  The 
results  which  I  have  given  represent  sufficiently 
well  tlie  observations  from  1782  to  1849.  aDd  ap- 
pear to  mo  tho  most  probable."  I  observe  this 
star  whenever  I  get  an  opi«>rtuiu'ty.  The  follow- 
list  brings  that  given  in  letter  40C12  down  to 


ing  list  b 
date:- 


Ocl. 


2-95.    i  Cass.,  2-4 
305 
'  Leas  than 


Nov.  9 


therefore, 

3-1  or  leas. 

"  Very  deep  red- 
»■  >» 


1883. 


Dec. 

Jan. 

Feb. 


3  05 


30 

"Brighter." 
2-8  uPer*ei2I. 

2-8 
2'7 

2-75   "Light  ruddy  gold." 


MilTUlXD 


In  letter  21073  wtlr  should  be  trrott  .- 
IiAlM)  Gemhhx,  (ilaogow,  Feb.  19. 

[49518. J  —  Bgr*  and  Chicken*.  —  Providing 
the  egg  is  impregnated,  the  germination  com- 
mences in  the  yelk,  which  is  transformed  gradually 
willi  the  white  into  the  perfect  chicken. — HiOfBT 
Jakes. 

[49519.]— Faulty  Battery.-To  Mr.  Lax- 
Castkh  oh  "  W.  S.  W."— As  you  obtain  spark*  by 
bringing  the  handles  together,  your  battery  is  not 
"faulty."  Shocks  could  bo  obtained  by  placing  a 
contact-breaker  in  the  circuit .  but  if  you  want  the 
battery  for  curative  purposes,  no  shock  is  required 
beyond  that  which  is  imparted  by  the  sponge* 
being  moved  about  ou  tlie  affected  part,  and  if  tho 
complaint  is  "  neuralgia,"  a  shock  is  more  likely  to 
retard  than  to  effect  a  cure.  If  your  battery  is  for 
curative  purpose".  your  cells  are  too  large  and  too 
few  in  number,  ana  your  solution  too  strong.  Your 
current  would  burn  the  skin,  and  yet  lack  pene- 
trating power  to  go  through  the  affected  part, — 

w.  s.  w. 

[49529.1—  Raising-  Water.— Why  not 
small  windmill  to  work  a  force-pump'  to 
cistern  f— SiaXa. 

[49529.]— Raising  Water  —  If  you  withdraw 
the  air  from  the  rising  pipe  and  force  air  down 
■Bother  pipe  to  a  closed  cistern  at  the  spriug,  the 
water  will  rise  to  the  house.   This  labour  mar  bo 


lot  rig  a 
supply  a 


done  at  tho  house,  but  it  would  save 


valve- 


work  and  loss  of  nir-prcssure  if  you  go  to  the  spring 
daily  and  turn  on  the  supply.— C.  S. 

[49530.]—  Neuralgia.— To  "  W.  S.  W."— A 
"binding  screw"  is  simply  a  mechanical  con- 
trivance for  making  a  metallic  contact  in  place* 
where  it  is  inconvenient  to  solder  the  pieces  together, 
and  can  bo  bought  at  an  electrical  apparatus- 
makers'  for  a  few  pence.  The  connection  may  be 
made  by  soldering  a  piece  of  copper  wire  to  tho 
last  piece  of  copper  or  nine,  and  inserting  the  other 
end  in  tlie  bindiog  screw  along  with  tlie  metallic 
cord,  and  then  screwing  them  close  together.  The 
metallic  cord  can  be  fixed  to  tho  brass  handle  by 
twisting  it  once  or  twice  round  the  tube  and  tyjbg 
it,  taking  care  that  Ixith  are  fairly  clean.  The 
DMO*  of  sponge  is  well  wetted  with  water,  anil 
'  into  the  open  end  of  the  tubc.-W.  S.  W. 
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[49532.]— Clay  Models.— Mix  a  little  red-lead 
ot  powdered  litharge  mul  a  littl"  glycerine  with- 


your  clay ;  the  red-lead  and  the  litharge  will 
harden  them,  and  the  aljUMJua  will  pre1 
You  do 'not  ray  what  co 


you 


rent  them 
dour  tout 
thorn.— J.  PoiTL- 


t  them,  and  the  glycerine  will 
from  c: 
clay  is,  or  w! 

mm. 

[495.13.1 — Organ  Pneumatic  Tubes  — It 
would  he  by  far  your  best  way  to  inquire  of  a  pro- 
fessional builder,  who  make*  use  of  pneumatic 
tube*,  a*  to  the  sues.  Ac . ,  as  a  casual  answer  might 
lead  you  wrong.  I  do  not  know  of  any  published 
work  on  the  system.  If  you  have  only  one  row  of 
keys,  you  are  causing  yourself  a  lot  of  unnecessary 
trouble— Uiu.xirvi. 

149554.]— Plow  of  Qas  Through  Pipe*. -I 
am  not  awaro  of  a  simple  rule  which  will  Rive  the 
quantity  of  gas  delivered  by  any  size  main  at  dif- 
ferent pressures.  It  wouldupprar  that  the  actual 
registered  deliTcry  for  any  pipe  is  subject  to  so 
many  interference*  in  practice  that  no  rule  will 
apply:  the  state  of  the  internal  surface  of  the 
pipe.  levels,  bends,  speed  of  traverse  in  the  main, 
angle  of  branch  to  main,  Ac,  all  interfere,  to  a 
greater  or  lesa  extent.  A  table  will  bo  found  of 
actual  delivery  of  gas  through  pipe*  of  definite 
size*  and  lengths,  as  observed  by  Mr.  Barlow,  in 
the  Journal  of  GafLyktinj.  and  an  abridgment  of 
this  will  also  be  found  in  "  Hughes  on  Gasworks  " 
(WcnVs  rudimentary  series),  but  both  art?  too  long 
to  quote.  To  show  how  incidental  conditions  will 
offset  results.  I  have  had  a  set  of  jet*  tested  by  in- 
d*|>endcnt  and  accurate  observers,  and  these,  under 
apparently  similar  condition*,  varied  some  40  per 
cent,  in  the  quantity  of  gas  [mused  in  the  same 
time  under  the  same  pressure.  It  is,  therefore, 
t  no  rule  can  apply  unle  ss  all  incidental 
i  are  the  same,  which,  so  far  as  gas-pipe* 
ore  concerned,  cannot  be  possible  in 
practice.  —  TuoaU*  Flktcilkb,  Museun 
Warrington. 


.J— Barrel  Organ. — Ye*,  "J.  _ 
tue  his      reeds,  same  as  I  did  for  a  reed  organ 
which  I  made  as  follow.-  :-F  i»  the  cow  with  lid 


er:li 
'1. 


A,  bellow*  which  is  blown  by  rod  E,  from  handle- 
crank  H  ;  upon  II  is  lUed  a  worm  to  tit  in  the  teeth 
you  cut  at  their  end  of  barrel,  which  end  should  be 
hard  wood;  make  that  end  2in.  wide  and  jiu. 
larger  tlian  barn-1,  so  that  teeth  cut  in  it  will  be 
tugher  to  catch  the  worm  ;  D,  the  barrel,  you  make 
.1  a  lathe  quite  round,  and  Join,  long  if  for  ten 
tune*,  tO  that  you  can  move  it  for  the  pins  to  pros* 
levers  down  in  each  tunc  ;  at  I  end  of  barrel 
the  axles  must  havo  notches  ten  in  number  cut  for 
alteration  of  tunes ;  P  are  the  pallets  same  as  in 
a  harniouiuin  with  a  piece  of  brass  at  the  ends  to 
touch,  the  pins  in  barrel .  (5  is  reed  chest,  C  is  the 
trunk  which  convey*  wind  from  A,  the  bellows,  to  It, 
the  reservoir,  which  has  two  springs  under  it,  0  0. — 

I'jtOOBK&S. 

[49535.]  — Engraving  on  Brass,  like  most  other 
trade*,  is  properly  learned  only  aft'-r  a  long  and 
careful  practice  under  a  master  »  supervision;  but  if 
"F.  W.S."  is  a  good  hand  at  lettering,  ho  may 
soon  lie  able  to  do  plain  work.  For  engraving 
door-plates.  Ac,  the  following  articles  arc  neces- 
sary. For  drawing  or  sketcliiug  in :  -parallel 
squares  ;  a  pair  of  compasses  or  dividers  ;  a  T  square 
anda  steel  point.  For  the  cutting: — a  hammer; 
several  chisels ;  a  square  graver  and  an  oil-stone. 
For  waxing  and  polishing  :  -  a  medium  file  j  a  flat 
kitchen  iron  :  sealing-wax ;  basin  of  cold  water  ; 
one  pound  of  white  ami  light  pumice-stone:  emery 
paper  No.  2J  :  a  cloth  buff ;  sperm  oil  and  powdered 
hath -brick  :  also  several  rags  or  dusters.  Drawing 
on:— when  the  lines  are  marked  off  with  the  com- 
imsf-.  draw  them  in  with  the  jiarallels  ami  a  lead 
jieucil.  Rough  out  the  name  in  pencil,  then  sketch 
in  carefully,  until  every  letter  is  iirO|ierly  spaced 
and  proportioned .  Now  draw  the  lines  firmly  with 
the  point  and  very  carefully  run  over  the  letter.. 


with  a  pen  and  ink,  using  the  T  square  for  upright 
strokes.  Cutting:— for  block  lettering,  only  flat 
til  lutein  used,  these  graduate  iu  breadth  from  A 
to  Jin.  at  the  points.  The  shape  of  the  tool  is 
—  in  Figs.  1  and  2.   For  tjairline*  ;" 


Old  English  lettering  a  square  chisel  is  used,  the 
shape  is  shown  in  Fig.  3.  Chisels  can  be  bought 
from  dealers  in  engravers'  tools.  A  square  graver 
is  also  required  for  finishing  off  !  it  can  be  bought 
for  2d.  or  3d.  When  chiselling,  hold  the  tool  in  the 
left  hand  at  an  angle  that  will  just  allow  the  fin- 
gers clearing  the  beuch;  and  hammer  sharply  but 
sUuiddy,  taking  off  a  thin  iieeling  first,  then  deepen- 
ing afterward*.  When  the  chiselling  is  finished, 
file  off  the  burr ;  draw  your  hues  afresh  and  run 
up  the  aide*  of  the  letter*  with  the  graver,  nicely 
squaring  it  all  before  waxing.  Smooth  with  the 
file  and  emery,  blow  out  all  the  dust  in  the  cavities, 
then  place  the  hot  iron  on  the  plate  for  one  or  two 
minutes.  Break  up  the  wax,  place  a  bit  here  and 
there  in  the  letters  aud  melt  them  in  with  the  lower 
edge  of  the  square  end  of  the  iron.  When  all  the 
letters  are  filled  up,  let  the  plate  cool,  then  polish 
off  the  surplus  wax  aud  file  marks  with  the  pumieo- 
stono,  adding  a  plentiful  supply  of  cold  water  the 
while.  Wipe  the  plate'  dry,  then  emery-paper  it ; 
wipe  again  and  buff  up  with  the  oil  and  bath- 
bnck.  When  the  plate  is  well  polished,  a  brilliant 
lustre  can  be  given  it  by  rubbing  off  the  oil  with  a 
rag  and  some  lamp-black.  Soot  makes  an  excel- 
lent substitute  for  the  blark.  In  waxing,  great 
care  should  be  taken  not  to  let  the  wax  boil,  as  it 
not  only  discolours  the  wax,  but  form*  innumer- 
able air-bubbles,  which  turn  into  holes  when 
polishing.  Red  wax  require*  particular  care  in 
this  respect. — EKQtAY>:B. 

[49541.] — Org&notte — "  G.  M."  is  informed 
right  when  he  U  told  the  on-biwtrionette  is  best, 
being  more  powerful,  and  a  superior  instrument 
even'  way  to  the  "  orguinette,"  or  "organette." — 

Vmonm. 

[49546.]— Catgut— Catgut  in  the  lathe  will 
stretch ;  nut  when  it  does  so,  is  most  easily 
tightened  by  unhooking  the  ends  and  giving  ono  or 
more  extra  twist*  to  it :  or,  if  much  lengthened,  it 
must  be  screwed  out  of  tho  eye  and  cut  shorter.— 
F.R.C.S. 

[49530.]—  Photography.— 1.  Xitrate  of  silver. 
35gr. ;  water,  lot.  Dissolve  the  silver  in  one-half 
tho  quantity  of  water,  mix  a  little  iodide  of 
]>ota**ium  or  other  soluble  iodide  in  a  drachm  or 
so  of  water,  drop  into  the  silver  solution,  with  con- 
stant stirring,  until  a  slight  permanent  milkinnss  is 
produced,  and  glacial  arctic  acid  in  the  proixirtion 
of  about  Idr.  to  every  20oz.  of  solution,  |«ur  in  the 
remainder  of  tho  water,  stir  well  up,  titter,  and  the 
solution  is  ready  for  use.  If  there  is  any  doubt  as 
to  the  purity  of  the  water  used,  and  should  time 
permit,  it  is  a  good  plan  to  stand  the  solution  in  the 
sun  for  a  day  or  two  before  filtration.  2.  Proto- 
sulphate  of  iron,  l-r>  to  2<>gr.,  a  like  number  of 
minims  of  glacial  acetic  acid  ;  water,  loz.  As  the 
nitrate  bath  become*  impregnated  with  spirit  from 
the  collodion,  this  will  require  the  addition  of  a 
little  methylated  spirit  to  make  it  flow  smoothly, 
but  do  not  add  more  than  absolutely  necessary.  3. 
PyrogaUic  acid,  3gr. ;  citric  acid,  3gr.  ;  water,  loz. 
Take  q.  s.  of  this  to  cover  the  plate,  and  add  a 
few  drops  of  a  Mgr.  solution  of  nitrate  of  silver. 
It  is  beet  applied  immediately  after  washing  off  tho 
iron  developer,  and  before  fixing.  4.  Cyanide  of 
potassium  (about  30gr.  to  tho  ounce  of  water  will 
do,  I  think,  if  it  is  fresh  and  good)  of  •ulfiricvit 
strength  to  clear  the  plate  in  the  course  of  a  minute 
or  two,  is  best.  Keep  in  a  well-corked  bottle.-W. 
Bonucsoy,  Ji  jr. 

[49553.]  —  Battery  Construction.  —For  such  a 
tyiie  it  is  usual  to  employ  carbou-roda,  but  plati- 
num would  certainly  bo  better,  and  give  less  trouble 
nt  tho  connection*.  As  10  or  50  cell*  are  evidently 
for  use  as  a  direct  current  producer  through  the 
body,  it  will  be  unnecessary  to  put  a  platinum  on 
each  side  of  the  stinc.  The  resistance  of  the  body 
is  no  great,  and  the  current  so  small,  that  the 
internal  resistance  is  of  no  consequence.  A  strip 
of  half  inch  width  would  answer,  and  should  be 
cut  into  ribbons  ut  the  lower  end,  to  t*i  spread  out 
among  the  carbon,  some  pieces  of  which  might  well 
be  firmlv  attached  to  it.  I  should  not  advise  silver, 
as  I  think  it  would  corrode.  The  cell  should  bo 
well  filled  up  with  the  manganese.  Zinc  chloride 
would  not  answer,  a»  there  would  bo  on  insoluble 
oxy-clilorido  of  zinc  formed  which  would  ruin  the 


whole  concern  very  soon  ;  sal-ammoniac  should  let 
usesl.  The  buttery  is  not  fit  for  working  a  coil ;  a 
separate  Smee  or  bichromate  battery  should  be 
used  for  this.  Of  course,  a  couple  of  cells  might 
lie  used  to  work  one  of  the  little  pocket  coil*,  but 
this  does  not  seem  to  be  the  iuteutiou.  Impressing 
tho  imagination  is  of  some  consequence,  and  it  is 
desirable  to  let  the  subject  see  something,  to  (ri*« 

Mm  ( 


[49554. 1-Dinphr*gm  in  a  Kefrnotor.-Ths 
use  of  a  diaphragm  is  to  cut  off  all  stray  light,  and 
to  allow  only  the  cone  of  rays  to  reach  the  eye  - 
piece.  When  a  telescope  is  used  in  diffused  day- 
light, the  rays  pass  through  the  object-glass  in  all 
directions ;  consequently,  a  large  proportion  strike 
against  the  inside  of  the  tube,  and,  being  reflected, 
interfere  with  the  distinctness  of  the  image.  For 
celestial  work  the  rays  are  practically  |<arallel.  so 
that  a  cap  over  the  object-glass  would  answer  all 
the  purpose*  of  a  diaphragm.  It*  position  in  a 
telescope  depends  upon  it*  aperture,  which  should 
always  bo  a  trifle  lesa  than  the  diameter  of  the  cone 
at  the  same  place.  If,  for  example,  it  is  midway 
between  the  object-glass  and  i 
should  be  half  that  of  the 
proportion. — Aldeiiaila.n  . 


>d  eyepiece,  its  aperture 
telescope,  and  so  on  in 


and  without  injury  to  the  picture.— W. 
J  ex. 


[4955C.] — Perpetual  Almanac. 

with  a  rule  by  which  tho  inverse  problem  can 


I  nm  not  pre- 
pared wit' 

be  solved,  which  will  point  out  the  year*  in  which 
Easter-day  will  fall  on  March  25,  but  I  give  all  the 
yean  between  *.n.  1600  aud  a.n.  2IW0,  in  which 
this  occurs-A.r..  1663,  1674,  1731,  1742,  1)443,  l»*.'t, 
1951. — Jaiiks  Pmuttos,  M.A. 

(49556.]  —  Perpetual  Almanac.  —  I  should 
advise  "Hoinoa"  to  get  Beckett's  "Astronomy 
without  Mathematics,"  where  he  wQl  find  the 
wholo  subject  most  clearly  treated.  Independently 
of  this,  the  book  is  u  very'  valuable  and  iut»rcating 
one,  and  will  well  repay  its  cost  (4s.l.  The  dog- 
grel  quoted  was  discussed  a  few  weeks  since  in  two 
or  three  successive  issue*  of  the  (7aumftm.--C.  W. 
BOUBXE. 

[49553.1— Pocuaiing  Screen.— Tate  two  pieces 
of  flat  glass,  and  rub  very  fine  emi  ry  with  water 
between  theui.— F.R.C.S. 

[49550.]—  Bamaden  Eyepiece.—  The  special 
advantages  of  this  eyepiece  are  (1)  It  ha*  its  focus 
beyond  the  fiebl-guias,  which  makes  it  invaluable 
for  use  with  micrometers  and  other  instrument* 
whore  wires  are  used.  (2)  It  has  loss  spherical 
aberration  and  distortion  tlian  the  Iluyghenian  eye- 
piece. (3)  It  gives  a  flat  field  and'  affords  very 
agreeable  views  of  the  moon  and  planets.  It  is, 
however,  not  quite  achromatic,  and  as  your  telescope 
is  also  non-achromatic  I  very  much  doubt  whether 
you  would  obtain  any  advantage  by  it*  use.  At 
any  rate,  if  your  Huygueuian  eyepiece  will  not  show 
you  Coasini  s  division  you  will  certainly  fail  to  sea 
it  with  a  Banudeu.— A  Yocsfu  AsTB0.voisT.it. 

[49559.]  -Baixinden  Eyepiece.— A  Ramsden 
eyepiece  does  not  possess  special  advantages  tor 
general  observation  :  though  it  seems  to  subdue  ties 
glare  of  such  object*  a*  Jupiter  and  Mars,  andollows 
their  markings  to  come  out  more  distinctly  than 
with  the  Huyghenian  eyepiece.  Saturn  is  a  much 
easier  object,  and  its  definition  seem*  about  equal 
in  both  eyepiece*.  A  single-lens  object-glass  of 
14ft.  Gin.  focus  will  not  bear  an  aperture  of  more 
than  2{in.,  whilst  its  highest  possible  uower  could 
not  exceed  90.  Cassini's  division  of  Saturn's  ring  • 
was  first  discovered  with  a  non -achromatic  tele- 
scope of  3Sft.  focus,  and  wo*  picked  up  ten  years 
later  by  Cassiui,  w  ith  a  similar  telescoiie  of  20ft. 
focus  under  its  highest  power  of  90,  eo  that  if  Mr. 
Joy's  tcloscopc  will  really  bear  that  |*>:.-er,  it  is 
quite  pnssibli  he  may  Inn  glimpW  i'.  Tl.ev 
telescopes  are,  however,  so  cumbersome  that  I 
should  strongly  advise  him  to  lay  out  7s.  or  8s.  on  a 
2in.  achromatic  object-glass,  when  he  could  employ 
even  a  higher  power  with  considerably  greater 
comfort,  and  get  better  definition,  and  a  larger 
field  into  tho  bargiin  — AuirJUMJT, 

[49560.1  —  Collodion.  —  Collodion  may  be 
thickened:  by  simply  leaving  the  stopper  out  of  the 
bottle,  for  some  of  the  ether  to  evaporate. — 
F.R.C.S. 

[49560.]— Collodion. — Silver  lacquer  will  answer 
your  purpose,  to  be  applied  to  tho  article  ;  but  the 
substance  must  be  warm,  and  the  lacquer  laid  on 
with  a  fine  comel's-hair  brush  ;  otherwise,  the  work 
will  appear  dull.  The  lacquer  can  be  obtained  at 
any  dealer'*  or  manufacturer's,  or  if  "Mechanic" 
finds  a  difficulty  iu  obtaining  the  lacquer,  if  he 
advertises  his  address,  I  will  inform  him  WDM  bo 
can  obtain  it.— J.  1'ovidO.v. 

[ ILVd.]- -Weaving.— Carton*  de  tissage  are 
weaving  cards,  used  when  perforated  with  a  pat- 
tern in  the  Jacqtiurd  machine.  1  never  heard  of 
"  carding-combs  "  for  weaving  or  anything  else. 
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The  "  reed  "  mi  in  tome  places  called  a  "  enmb." 
Perhaps  that  U  what  the  querist  means.  If  »o,  a 
••  self-acting  reed-retting  machine  "  for  «ilk  ami 
other  tine  goods  was  exhibited  in  the  late  Bradford 
Exhibition  by  William  Davenport,  Crampton-street, 
Horton-lane,  lirodford.  I  can  any  nothing  aa  to  the 
performance  of  this  machine  out  of  the  Exhibition. 
Kunst  Ma  cut  Ow«st. 

[49561.]— Weaving.—  The  literal  meaning  for 
thu  is,  I  believe,  card*  for  drawing— that  the 
drawing,  up  and  separating  the  necessary  cards  for 
weaving  the  pattern,  and  these  cards  vary  for  each 
<liffercnt  pattern.  There  are  several  machines 
constructed  to  cut  or  punch  these  cards.  This  i>  a 
trade  of  itself,  1  believe,  in  England  now,  though 
formerly  the  different  branches  of  the  art  were  done 
under  one  roof  by  one  or  other  member  of  the 
family.  My  address  is  advertised,  for  further 
particulars.-  It.  W.  S. 

[49.162.] — Emery  Bands.— Try  a  cement  math; 
of  gum  clamor  and  turpentine  ;  the  proportions  are 
half  a  pint  of  turn  to  half  a  pound  of  the  gum, 
put  them  into  a  bottle,  and  place  the  bottle  in 
warm  water— not  hot— im til  the  gam  is  dissolved. 


•i  permanent  kind  tok.-s  jlm,  the  power  of  renewal 

is  destroyed.— S.  M.  B.  Q. 

[49570.]—  Physical  Change  in  Seven  Years 

— A  boulder  in  a  stream  docs  not  illustrate  the 
fact,  but  an  eddy  in  a  stream  does,  as  the  eddy 
continues  the  same  for  countless  years;  but  the 
particles  of  water  are  changing  every  instant.  The 
tattoo  marks  are  not  remo  red  by  the  minute  mouths 
of  the  capillary  vessels  ;  being  a  foreign  substance, 
they  will  have  nothing  to  do  with.  We  know  that 
the  nails  are  renewed,  but  if  a  nail  is  injured  so  as 
permanently  to  disfigure  it,  yet  such  disfigurement 
is  permanent,  just  as  the  tattoo  mark  is.—  iiUX- 

BUKX. 

[49570.1—  Physical  Changes  in  the  Human 

Body.— There  seems  nothing  difficult  to  understand 
in  tho  cose  queried.  The  tattoo  marks  consist  of 
particles  of  a  durable  pigment.  The  particles  of 
which  the  human  body  is  composed  arc  not  durable, 
but  are  constantly  becoming  decayed,  dissolved, 
and  expelled.  Since,  however,  oar  bodice,  so  long 
as  hie  exists,  possess  tho  faculty  of  reproducing 
their  substance  from  the  products  of  the  food 
digested  and  passed  into  the  blood,  these  particles 
are  also  perpetually  being  replaced,  and  little 


,  I'm  Si,  "  -  Be  nova-,  in  ir  Old  Silver  Jewellery. 

— Wash  well  in  hot  water  and  soda  ;  then  boil  for 
a  few  minutes  in  a  strong  solution  of  cyanide  of 
potassium.  Wash  again  in  warm  water  with 
soap,  and  dry  in  boxwood  sawdust.  Bo  careful 
with  the  cyauido ;  it  is  a  i 
Ji 


pose  ;  but,  if  it  does  not,  it  will  not  be  expensive  to 
give  it  a  trial.— J.  PWUMf, 

[49503.]  —The  Dickens.  -  The  expression  is 
doubtless  a  modified  or  softened  oath,  and  is  ex- 
in  Bsilev's  Dictionary,  1757,  as  being  a 
ion  of  "dcvilkins.  or  little  devils,"  which 
to  be  correct.— Acuejlte. 


[496C3.]— The  Dickens  -  nu«  is  said  to  be  o 

■•j on  of  the  Elizabethan  oath,  "  Oils  Boddi- 
which  wa«_i^iginaUy^Qod's^Body.  I 


devil-"  what  the 

rare  in  the  "  Merry 
I'.  O. 


—  Synonymous  with  the 
are  you  after."  Shake- 
Wives  of  Windsor."— 


[49565.]- Fan  for  Eor«T*.-If  "J.  H.  O."  will 
look  at  the  last  page  of  the  Exousn  Mecuaxic, 
Dec.  29th,  1H82,  So.  927.  Vol.  XXXVI.,  he  will 
see  a  sketch  of  what  lie  requires  ;  but  lie  must  bo 
careful  and  not  infringe  the  patent— J.  Poi'uso.x. 

[49567.]— Mechanics .-  It  is  a  mistake  to  sup- 
pose, there  is  any  force  at  right  angles  to  rod  at  A. 
1/  so,  there  could  be  no  equilibrium.  Three  forces 
act.  1st.  Along  AE.  2nd.  Along  DE  at  right 
angles  to  A  D.    3rd.  Weight  of  rod  at  its  middle 


point.    These  three  forces  must  meet  a  point ; 
therefore,  C  is  vertically  uuder  E.    We  have  A  HO 
=  jtf  ;  D  O  Q  =  n.    Since  A  D  E  is  a  right  angle, 
A  E  is  a  diameter,  and  .'.  ■=  2a. 
Now  L  A  EC  =  AO  G  =  ft 

L  CAE  -90  -"-^ 


decay,  remains  j  as t  as  it  was.  Supposing  we  formed 
letters  with  gold-leaf  on  a  perishable  substance, 
the  substance  would  undoubtedly  perish,  and  the 
gold  letters  would  undoubtedly  remain,  if  undis- 
turbed. The  latter  part  of  the  query  is  one  to 
which  it  would  lie  absurd  to  attempt  to  give  a  deli- 
nite  answer,  while,  as  a  question  of  faith,  it  seems 
little  suited  for  discussion  in  your  columns.— 
Annans. 

[49571.]— Electrical  Resistance.— It  does  not 
necessarily  follow,  1  think,  that  the  conductivity  of 
a  metal  increases  with  its  softness ;  the  conductivity 
of  copper  being  taken  as  96,  that  of  lead— a  much 
softer  metal— is  ouly  8.— T.  O.  B. 

[49571.]- Electrical  Resistance.-  It  is  true 
that  the  softer  the  metal  the  better  its  conductivity  ; 
but  that  heat  softens  a  wire  cannot  be  correct,  since 
heating  a  wire  increases  its  resistance.  If  I  may 
suggest,  you  will  find  Prof.  S.  P.  Thompson  s 
'  Lessons  in  Elementary  Electricity  "  a  most 
il  book  to  havo  by  you  when  deal 


at  any  time.— E.   M.  P. 


ACE  =  180  -  90  + 


.AC  sin.  A  EC  _ 
AE  s5TA=CE 


90  T 


AC 


A  E  sin  ft  sec. 
2a  sin.  ft  sec 
.".  Rod  —  ia  an.  ft  sec. 
-  Joict  F.  Wiuuxsox. 

[49568.]— Lltho.-Varoiah  —  Thin  Mho.  varnish 
is  made  generally  frum  gum-kowrie,  turpentine, 
linsocd-oil,  calcined  copperas,  red-lead,  and  some- 
a  little  sugar  of  lea.)  is  addod.-J.  Pocl- 


[49568  ]—Lltho. -VaraUh.— This  is  made  by 
burning  linseed  oil— that  is,  the  oil  is  boiled  until  it 
flames,  and  it  is  allowed  to  bum.  A  thick  slice  of 
bread  is  put  in,  which  quickly  becomes  brown  and 
supports  the  flame,  the  object  being  to  horn  all  the 
out.   Thin  varnish,  then,  would  bo  an 


<il  whirl 


which  had  been  burned  only  to  a  certain  extent : 
hum  has  been  burned  longer,  and  strong  longer 
I,  until  the  oil  becomes  thick  and  ropy.— A 


medium 
still 

IjXACTICAL  Pjustto. 

[49570.]— Physical  Change  —  W.  H.  Maguire 
surely  does  not  see  that  there  can  bo  no  periodic 
change  in  the  constitution  of  our  bodies,  inasmuch 
as  change — consumption  and  renewal  of  tissue- 
must  be  constantly  going  on.    When  any  injury  of 


handy  aud  useful 
iug  with  electricity 
Bristol. 

[49571.]— Electrical  Resistance  -  You  will 
just  have  to  accept  the  fact.  It  is  not  of  the 
smallest  use  for  anyone  to  get  up  an  argument  with 
Nature,  and  try  to  persuade  her  she  is  in  the  wrong. 
Nor  is  it  at  all  necessary  for  anyone — especially 
beginners— to  understand  the  why  and  wherefore 
of  every  fact :  we  have  to  be  content  at  a  very 
early  stage  of  inquiry  into  causes  with  the  final 
answer— it  is  to.  There  is  no  connection  between 
the  facts  mentioned,  except  that  if  wire  is  heated 
enough  to  solum  it,  its  resistance  will  be  | perma- 
nently lowered,  because  its  molecular  structure  will 
be  altered.— SioHA. 

[49573.]—  The  Ouma.— An  excellent  remedy  for 
various  forms  of  sore  gums  is  to  rinse  the  mouth 
with  tepid  water  to  which  a  little  tincture  of  myr  h 
lias  been  added.  If  the  part  be  very  sore,  the 
tincture  may  bo  rubbed  on  the  place  with  the 
finger,  but  care  must  bo  taken  that  none  be 
swallowed .  —  Houskkkfjek. 

J49575.] — 8idereal  Clock. — Shorten  meantime 
pendulum  so  as  to  gain  4  minutes  in  the  24  hours, 
aud  it  will  give  sidereal  time  within  a  fraction. 
Sidereal  time,  however,  is  counted  as  24  hours,  in- 
stead of  12  hours  day  and  12  hours  night.  - 
F.  J.  It. 

J 49575.  J— Sidereal  Clock.— To  "J.J.  H."-Ho 
1  find  it  better  uot  to  change  his  pendulum  or 
weight,  but  to  slip  on  a  wheel  of  24-tocth  in  place 
of  the  short  hand,  and  let  this  gear  with  ono  of 
48-tecth,  turning  on  a  stud  screwed  into  the  clock- 
face.  On  the  broad  rim  of  this  latter  wheel  the 
hours  are  engraved  from  I.  to  XXIY.  A  fixed 
pointer  serves  to  indicate  them  as  the  wheel  re- 
volves. Of  course,  so  long  as  one  wheel  has  twice 
as  many  teeth  aa  the  other,  the  actual  u  umber  ia 
immaterial,  and  the  sizes  of  them  should  be  so  re- 
gulated as  to  bring  the  24-hour  wheel  at  tho  most 
convenient  tiart  i  the  face  of  the  dock.  The  rate 
of  the  clock  con  be  easily  changed  by  slightly 
shortening  tho  effective  length  of  the  pendulum  in 
the  usual  way.  The  hour-wheel  thus  revolves 
under  the  minute  hand,  which  is  not  altered.— 
L.  L.  L. 

[49580.]- Tool-Orlndlar  - If  "II.  It."  will 
iiis  address,  I  will  give  him  all  the 
1  can.— T.  K.  W. 

(49S85.]-Verww  Wntoh.— Evidently  the  cause 
for  faults  mentioned  ia  in  the  escapement.  The  fol- 
lowing are  among  the  most  probable :— To  much 
endshake  to  verge,  verge  pivot  holes  worn  oval, 
bole  in  iluvetail  worn  oval,  escape-wheel  rubbing 
against  pendulum  spring  collet,  or  pendulum  spring 
rubbing  against  plate  or  balance.  In  any  of  the 
above  cases  the  remedy  suggests  itself ;  a  large 
amount  of  information  about  the  verge  escapement 
is  contain  M  in  the  lost  two  vols.— C.  M.  It. 
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Tht  sassier*  and  tUl 
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■  ( 


traici  rrssais 
tku  litt,  ud  1/  tlM 


i  «/tt  neansi.  H'« 
i  >ns<f  tcknt  ,„/. 
lacy  tan  for  thi  bmt/U  of thwir  jilUw  contributor  t. 

Since  ©or  last  "  H.  C.  L." 
Cooper,  4W73- 
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4UISU.  Nee  Hriarhtun  Goods  Engine*, 

4!HW.  The  Ilanct  Mercury,  440. 

481&4.  Harp,  440. 

4S1M.  8  E  K.  Engines,  440. 

491(U.  Ee star,  no. 

491011  Zither,  440. 

4»lt».  Cards  for  As 

4MM.  Hhuw-Oasea,  44u. 

4S1*I.  Examination,  440. 

miirt.    .lapanese  Vinhn.  140. 

4SU5IB.   Comet  Wells,  410. 


QUERIES. 

;itt.**7.;-L4U»t«rn  ProJectlon.-8orae 
I  saw,  at  the  l'alvtechnic  Exiubiuoo,  Loudon,  r 
tionsof  upaqarotosct*  |suchasihe*xirksu<s«mUl . 
on  a  serein,  from  a  niagie-lantera.liy  a  new  arrangctorot. 
which  enabled  glass  painted  pictures  to  be  dwprnsed 
with.   Can  it  be  ndsptrri  U>  an  ordinary  lantern  I  WIsTI . 

[iWeS.I  -Electro-Chemical  Telegraph.  Orald 
you  oblige  me  by  plain  duvcUous  for  o«iipi<uriilms:  s 
duid  most  suitable  fur  moistening  the  paper  fur  the  above, 
and  may  I  ask  if  there  be  any  dry  method  t-«dr. 
carbonised  paper,  whieh  is  such  a  dirty  process  T  I  bare 
inquired  and  searched  in  tain  In  all  direetkms-  this  must 
be  my  apoUajy.  I  fancy  there  may  be  something  prefer- 
able to ferroeysaidc  of  potassium.  —  E.  II,  OitVI*, 

[49568.1— Painting  Room.— A  large  room  used  lor 
kilelien  purposes  baa.  by  a  former  tenant,  been  all-  -stud 
to  get  very  nlthy-looking  sboul  the  walls  and  ceiling  ; 
1  havo  drtermined  to  paint  the  walls  (coheur-wasb  is 
now  on).  Will  some  kind  reader  kindly  say  how  I  should 
prepare  the  stalls  for  the  paint  1  shall  1  base  to  waab  oil 
the  dirty  colour- wash,  arc  7  if  required  lo  be  distempered . 
or  sue.  say  what  with,  and  the  proper  paint  for  first 
coal  t  The  ceding  is  now  very  yellow  and  blistered,  Wow 
can  I  get  it  to  a  good  white  !  Any  Information  will  be  a 
favour  through  "  ours.1'— Ctaaa. 

[48800.J-Whltenlng  Dlal.-How  ran  I  whiten  or 
plau,  a  clack  fCJ^^^ 


dead  ' 

Haass. 

[IflftBl '-Polishing  Braaa  Goods.  Can  anyoai 
say  haw  brass  goods,  such  aaduhe«.  teu  ler-.  shovels  . 
are  burnished,  or  ausu  a  good  modern  work  where  the 
procew  is  described  '■  Any  mfonnatioo  on  the  above  will 
greatly  oblige.— liaass. 

[4iKH».]-To  Mr.  A.  H.  Allen.  -Which  is  cheapest 
method  of  making  the  sulphocyaiudcs  '  How 
and  ehlori.le  of  i 


'-Firebox  of  Traction  Emrinev-l 
radian  engme,  and  the  firebox  has  two  ™h, 
r  to  stay.  I  studded  them  with  1  .rods  Ism  jea™ 

pets 


ni.U.otl  i>f  making 
-rparao,  sulphi,te  of 


[49603  ] -Painting  Bicycle.  I  want 
bright  spokes  uf  a  Meyclo  bUck.   Is  any  preparation  of 
the  steel  neoessary,  and  what  colour  -ti  Mild  be  ussd  I 
Any  information  would  be  thankiuUy   received  by— 

Cvi  i  i-i 

L495B4.) 
have  a  traclion 
from  stay  to  stay. 

since,  and  now  it  wants  doing  again    Iiad  I 
piece  in  ;  and  If  so,  the  best  way  to  do  it 
Daivva. 

;i!KW>  '—Patching  Boiler. -Will  »w  of  our  able 
eorresismdents  be  kind  enough  to  inform  nie  tbe  best  way 
to  patch  tbe  internal  tube  ol  a  Comi-h  boUtr  .'  The  rube  is 
about  2ft.  diameter :  we  never  hare  mure  than  161b.  to 
the  inch  i  there  la  a  hole  about  l}ui.  where  the  plug  has 
been,  but  It  has  been  plated,  and  the  plate  has  burst 
through  !— Yousu  Wueslwxioiit. 

1 49396.]— Boiler  Query.— I  am  going  to  make  a 
vertical  boiler  tor  an  engine  /in.  bore.  3juv  stroke.  Whith 
uf  the  following  would  answer  best  ?  One  with  a  cast- 
iron  case  or  shell,  I  in  thick  iron  tube  for  chimney,  braced 
to  a  copper  firebox  1—143  thick  with  three  cross  tubsw  .«th 
insuie  tube  bolted  to  case  at  bottom  of  firebox  aad 
fastened  at  top  with  a  nut  to  screw  on  to  the  chimney  '  1 
send  a  drawing  uf  the  above,  and  like  it  best  because  yoa 
can  get  at  the  inside  any  tunc.  Would  one  If  t  high  and 
lain  diameter  be  large  enough,  and  what  pressure 
would  the  above  stand  !  I  bate  Wn  adilsed  to  get  s 
wreught-irjn  shell  and  rivet  firebox  and  chimney  to  it. 
Which  do  you  think  wilt  be  best  sod  most  suitable  i-i 
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a  bo  V?  rngio^ 

B.  Sii.i.  .1  ; 


and  aUo  itnad  the  most  pressure 


[49W7.]-8ick  Child. 
No.  «OW,  page  »0.  the  do 
the  dieting  of  children,  I  wo 
very  lively,  j«-»liy  and  irprightjy 
much  Like  hi*  sdvtre  f 


To  Dm.  Ai.i.t»«)y.—In  letter 
tor  inn,  "  I  also  w  ish  I  had 
alu  make  our  children  * 
,n  Now  1  should  wry 
MM  like  hi*  sdrtre  for  my  ciltlcst  child,  a  girl  10  year* 
old  oo  13th  of  next  month,  March.  8be  In  very  thin  and 
» tut*?,  iLnd  *  i*-*ir  •  -titer ;  w*>  let  her  have  aiivthLng  the  una 
oat ;  kitae  tnunumr*  the  will  not  eat  anything  at  breuk- 
fjt>*t,  and  she  id  dull  and  moping  about,  and  nutans  atvl 
wwest*  io  her  sleep.  Our  doctor  ha*  ordered  md4iv«T-oil 
for  her,  bat  we  cannot  (ret  her  to  take  it,  I  have  ju*t 
thought  of  trying  "  Coiigrvve's  medicine";  but  on  raad- 
tbe  abuTL*  letter.  1  thought  I  should  like  the  Doctor'*  »d- 
fioe.-H.  P. 


-To  "W.  P.  B.' 


.  -X.  &  8.W.  Engines 
Can  you  give  nie  a  lew  particulars,  Imiuillug  cut 
date,  and  dimensions  of  engines  Canute,  Lnry ,  Col 
Achilles,  Neiaun,  Circe,  and  rttrius  !  Also  statuur  the 
build  r*.  tod  if  double-framed,  please  mention-  Also, 
would  you  be  kind  enough  to  give  the  nnte  parttcuUro  of 
til*-  muum^  nit  all  on  ed  in  jrnir  answer  to  1(Ui'tt  i>uv-. 
p.  404  !  -Mxraoa. 

[4984)9  ]~BflfractOT.-I  bare  a  refractor  of  Win. 
focus  and  Sflii  o  «.  With  IK  present  eyepiece  It  baa  a 
sower  of  50  Cm.  tbi.  be  increased  with  adVantage,  und 
«f  so,  to  what  nltt!  I  -a.  E. 

[49000  1  -  Clear    Varnish  for  Fretwork.  - 
wild  »njf  of  your  correspondents  give  me  a  nape  for 
dear  Tarauh  for  fretwork  '— J.  P. 

ttfliSOI.l—  Polarising    Eyepiece.  -  May   I  a*i 

*•  F-R.A.8,"  to  favour  us  with  a  diagram  of  Men's  form, 
described  br  him  un  p.  451  !  Do  both,  or  only  one,  of 
the  black  it Uu  mirrors  revolve  ! — O.  V. 

[iMOa  J-lAtae-Bed.  Ac. -To  "  O.  J.  L."- 
I  have  been  rather  anxious  to  see  the  dWnpttou  of  the 
lithe  with  the  slide-rest  arranged  oo  \"»  on  the  front  aide, 
bu'.  hitherto  it  baa  not  appeared.  Can  you  favour  tu 
with  a  aketcli  of  the  arrangement !— O.  V. 

[  SVBJ  -  Gear- Wheels.  -  What  in  tho  bent  poaai- 
Me  outline  for  the  teeth  of  the  beck-gear  wbeela  of  a 
lathe,  so  that  they  "hall  work  bother  with  the  least  pus- 

sfble  friction  and  noise  T — O.  V. 

[4*004.]— Stamping  on  Velvet.— I  want  to  put 
»wie  (rilt  tetters  on  velvet,  I  have  the  dies,  and  I  know 
that  they  require  besting  before  using.  But  bow  is  the 
gold  leaf  prepared  !  Is  it  with  glair  as  for  leather  t  It 
.ticks  at* tut  the  velvet.--  ilxaoA. 

r.ttwoft  ]  Daniel.  Battery.  -I  shall  be  glad  if  Mr. 
Lancaster  will  tell  me  what  sort  of  lamp  it  is  he  mentions 
in  reply  tSDbv :  how  many  of  Daniell  .ells  would  it  require 
to  light  one  of  25-candle  power,  the  best  atxe  fur  cells, 
xnd  lor  how  lung  they  would  work  the  lamp  without  n- 
charguyf  t— E.  I.  R. 

i ■  .a».  -Sound  in  Iron  Rods.— Will  a  thin  md  of 
■run  of  tin.  siaju-.  anspended  Irora  point  to  pnint,  eonvey 

*"Sif,^u":<1!t'li."tnkiD8  H  M  004  -dd-tt-u^0u 


Legal-Contracts.  1'nder  seftion  100  uf 
.  niea  Clauses  Art,  IH4.V,  an  o«e.  r  gives  security 
by  a  bond  in  wltiih  A,  is  named  aa  hia  bondsman.  A.  ta 
a  director  of  the  Co.  Does  A.,  by  becoming  a  bondsman, 
Sjf.-  btrkime  interested  in  a  contract  with  the  Co,,  and  if 
so,  would  be,  under  sect.  HK,  eraso  to  be  a  director  !— 
CitATiias. 

|  -  On  Refractors  In  General.  —  The 

article  by  Pruf.  II.  L.  smith  "  On  Tclesronrs  of  Short 
Focal  Length  "  in  the  Emoi.ish  Ms.  bamc  of  January  Xi, 
IMN3,  is  eseeeittngly  intervstusg,  and  the  ajui.  refractor 
tlKTviu  iit-  r.U-l.  nia.Ie  by  Mr.  John  Byrne,  oi  New 
York,  must  be  a  "  real  beauty,"  both  for  denaition  and 
handiaeas,  and  its  focal  length  of  only  3bio.  u  certainly  as- 
tonishing   If  the  extreme  shortness  of  focal  length  be  us 


„e  as  Prof.  Hmith  declares  it  toV  both 
aa  rvgaria  ckar  dellniuan  of  star  discs  and  easy  separa- 
tion of  "  douMea  *•  by  verv  low  powers,  I  ahould  think 
that  our  A  1  makers  of  retracting  lelceeopea— via.  :  Mr. 
Iksllmeyer  an. I  Mr.  Wray,  will  hardly  feel  perfectly  satis- 
fied till  they  hare  produced  fine  achrumatir  objtart-glaasr* 
of,  say,  iin.  aperture  and  only  4ft,  focus,  which  would,  1 
believe,  reduce  the  average  foesl  length  of  such  apertures 
by  about  12m  .—  a  thing  greatly  to  be  desired.  .  .  .  . 
A  gi^od  deal  has  bevn  written  in  the  Macsssic  from 
time  to  time  as  to  the  performances  of  good  Sin.  Calver 
rem-ctors,  and  the*,-  I'nrarnunicaUon*  are  always  intensat- 
ing  ;  but  I,  for  one,  should  be  greatly  obliged  if  one  or 
two  possessors  ef  really  good  4in.  refract" r»  would  favour 
**  us  "  with  a  abort  account  of  what  they  can  do  witli 
this  aperture  Jwhich  is,  1  b.  hew,  a  very  favourite  sac 
writh  Mr.  Wray!,  Pur  instance:  Can  they  m'vtde 
di^ubles  "  of  about  I"  apart  t  ITow  many  stars  can 
they  nee  in  the  trapezium  of  Orion  T  How  many  of 


lUllitra  are  generally  visible,  and  is  U> 
|  "  easy  t  «c,  *c.-Wn.uas  Looks  La  a 


tOMA." — I 
armature 

''P 


,4iw»  !— Dynamo-Machine.  —  To  " 
have  a  dynamo-macluiie  by  liramme,  and  lb 
belonging  tt.  it  dixs  nut  seem  to  give  me  cm 
for  elevtrotypang.  It  is  vcoond  with  No,  16  wire,  and  la 
tun.  in  diameter.  The  wire  on  P.M.**  seems  to  be  about 
liB  W.O  ,  and  about  40lb.  in  weight.  Would  you  be 
kind  enntigh  to  inve  me  your  opinion  about  the  following 
desenptem  uf  un  armature  I  propose  making  for  pn>lui- 
tiun  of  quantity  ?  Tbe  iron  will  be  the  softest  I  can  get, 
and  will  be  made  up  oo  the  mouse-mill  principle,  divided 
into  eight  segment*,  and  wound  with  No.  10  ootton- 
eoyereil.  I  want  to  deposit  copper  very  rapidly  for 
priutinir  ifuriaces  upon  metalUr  cstiKNles,  so  that  I  do  not 
want  much  intensity  Will  yuu  say  if  I  shall  get  what  I 
require  out  ol  the  above  armature,  or  would  it  be  neevs- 
o  divide  the  ring  into  more  parts  t  I  h.ve  a  gas- 
9  to  drive  my  dynamo.  -  W.  T.  W. 

iSutii  1  Internal  Resistance  of  Daniell  Cell. 
—What  abeald  be  tin  resistance  of  a  Daniel]  celt,  quart 
aise  !  Will  the  resistance  vary  aa  the  distance  between 
the  una  and  copper  cylinders  !~C.  W 

ident 
— I  air- 
of  cadi  parti- 


ww>.    MS—  ■v»»j'je».«    \.j  i  j       1  "  V»  , 

(«s$ll  ]-Alr-Quns.  —  Will  aume  eorrcsponi 
kindly  give  me  a  thorough  description  of  the  modern 
■.im  ;  the  exact  dimcia:«ns,  vntTaketch,  of  cadi  pi 


eular  part,  and  the  best  way  to  set  about  making  one  T  I 
would  prefer  it  to  shoot  shot  rather  than  bullets  alone  ;  ' 
but  both  would  be  better  if  nut  too  formidable  a  job  for  j 
an  amateur. — Bli'jokjiui'r*. 

I49611.]— London  Preliminary  Scientific.— 
Wnat  are  the  beat  books  for  cramming  for  the  Prelimin- 
ary Scientific  (M-B  i  London  University  next  July  : 
botuny,  physics,  ebemi«iv,  aoology  !  IWIng  gmunded  in 
the  bookwurk,  would  a  month's  practical  work,  with 
uvi.tanee.  before  exam,  be  likely  to  get  one  through  i- 
A  W.,aKX» 

>'  !  '      Dollar. -I  have  a  wrought- Iron  boiler  aft. 

five  tubes  1  Jin  diam.,  to 


if  possible,  suitable 
llasASar. 


for  chromo-litho.  printing.— F.  N. 


sugireit  a 
Ordinary 

t-.lt...  lie 


a  fcrm 

jets, 
open 


'  ;  —  Centrifugal  Pump.  —  Would  same 
fellow-reader  of  "  ours"  tell  me  what  speed  s  oentrifugnl 
pump  with  a  fan  Izin.  diam.  would  have  to  run  at  to  raise 
l,*0u  gallons  of  water  per  minute  '  It  ia  required  to  put 
Soft  of  vertical  suction  pipe  and  SOft  uf  vertual  delivery 

tine.   I  have  a  doubt  If  it  would  draw  it  :10ft.   Would  it 
»  better  if  I  were  to  lower  the  pump  luft.  !  Information 
her  with  a  rule  for  gett 


by  1ft.   In  the  lower  half  ik  re- 
mi  ni  it  gruujeU-    Will  aome  render  kindly 
of  j-rt  that  wilj  raiati  and  maintain  it«un  ! 
with  or  without  burner*,  will  not  do.  Tbe 
from  end  to  end. — Hlocvh  Poihihu. 

I4i»u.]— Dynnxno-  J€moh  I  a  • .  -«u  pponiryr  onotube 
driven  by  *  watrr- wheel,  charging  Arvainulat4>r4  for  light 
at  night,  can  it  be  left  to  it*elf  aurlng  the  <lay,  or  must 
there  be  an  attendant  within  ranch  f— An  t  ah.  n 

[40815.]— Gflnatonbury  Thorn.— A  rroent  query, 
about  th«  Itoiec  of  Jericho  remind  if  me  of  the  quality 
aambed  to  the  OUntonbury  thorn  of  UoxMniiar  in  mid-  [ 
winter  The  tradition  concerning  this  thorn-tree  i*  that,  • 
h» w  Joseph  of  Ariinathen.  traveUiiur  through  the  land  to 
preach  toe  Oofprl.  rrncbed  itlostonbury.  where,  fixing 
hi*  ptlgrim  utaff  into  the  ground,  it  t'orthwith  tni>k  root 
and  blossomed,  Annually,  say  our  rkirnentetshire 
t>eii»sntry,  uiiwontcl  budding  at  Clirutmaj  time  may 
be  wfitneased  at  Qlastonbury,  and  in  other  plnee*  fortunate 
r  noogh  to  po**raw  orTahoots  of  tbe  Icgrnoary  staff  of  St. 
Josepji.  In  former  times  the  brunches  and  leaves  of  the 
thoi  n  became  a  lutratiw  item  In  the  exports  of  the  bu.tr 
me  reliant*  of  Bristol.  King  Jaran  and  Queen  Anne,  and 
manr  of  the  nobility,  eren  u*  lat*-  a*  thr  early  Hanownan 
M-.irui.rrh*,  are  said  to  haw  paid  lanpe  «im*  for  cutting* 
from  the  holy  thorn.  Thy  English  B-;u^\^tine  Moiuiatrry 
at  Donnaide.  in  the  same  county,  and  not  above  twelve 


[49837.]  -  KoonUrht    Effects-    with  tho 

Lantorn  — Could  any  of  our  photo*^phK  friend* 
inform  me  how  I  could  pr.>iuce  mt>mlight  effect*  for  tlte 
Untern  !  I  take  wi»t  pint"  transparenris*,    I  get  brigbW-r 

P'ctures  thus  than  by  dry-plate  uontact  prinUng,  CVtuld 
do  it  by  icpt^f  ujting  anither  glas*.  or  must  a  fresh 
tranjoarrncy  U-  taken,  and  how  !— Basil* 

i 


Coloured  Enamels  on  Brass  ■  I 

a  piece  of  brass  blue  sod  green.  Can 
.  _  me  the  eompoailion  of  the  two 
what  fiux  to  use  !-B 


to 


or  thirteen  milos  from  Glastonbury,  possossc*  a  fine  speci- 
men of  the  thorn  Many  visitors  U  liownalde  during  the 
long  winter  of  1W1.  according  to  »  letter  In  last  Kriday's 
TMei,  recollect  the  sight  of  this  tree  in  fuU  blossom, 
when  all  around  was  covered  with  snow,  Can  anyone 
tell  n*  anything  about  this  remarkable  thorn  !— Tsvruo. 

(4S816.]—  Red  Colonr  for  Preserves  and  Con- 
fectionery. —What  ia  the  best  harmless  red  colour  for 
jams  and  confections  .'  Can  the  red  juioo  of  the  beet  be 
used  for  this  purpose  ?— J.  T.  T. 

(«M17  ]  -  Flavours.  Artificial,  for  Con- 
fectionery.— Can  any  correspondent  give  instructions 
bow  to  prepare  the  following  flavours  without  fruit  f 
Gooseberry,  apple,  blaek  currant,  pear,  strawberry,  or 
give  name  of  any  book  treating  on  the  subject,  price  and 
publisher's  name  also  wished. —J.  T.  T. 

[48*19. ;-Slngin«r  in  tho  Head. -  Would  Dr 
FJmunda  please  say  if  auythin*  serums  may  result  from 
the  following.  I  have  the  last  five  moniha  had  a  constant 
ainging  or  sound  like  ai  if  the  cscajie  of  steam  was 
at  aome  distance.  I  have  always  enjoyed  go  d 
health,  aged  O.  What  is  the  cause  of  it  t  1  saw  ft  in 
this  raper  that  It  w»«  the  frii>  ruiin»r  of  aomething  aenoua 
I  do  not  smoke,  and  only  drink  half  a  pint  of  alu  a  day 
(no  spirits).— ruouaasa. 

;49iS19  ~-Tonite  — Can  any  reader  toll  roe  what  ia  the 
composition  of  the  cxplo.ive  called  "  Touite."  what  la  its 
power,  as  compared  with  other  explosives  I  Why  ia  it 
that  it  will  not  explode,  without  detonator,  under  any 
circumstance*,  even  when  put  in  the  fire,  or  mixed  with 
gunpowder !— T.  W.  B. 

[4H8JP  ]  -  Organ.— To  "  I'aAsii-s."— I  have  a  small 
organ  la  which  atop  diapason,  principal,  fifteenth  lall 
wuod  i  go  through,  open  diapason,  and  dulciana  from  fiddle 
O.  Desiring  more  power,  what  would  you  recommend  in 
place  of  Dul.,  whose  soundtxuird  seems  Intended  for  a 
bruader-acale  atop.  1  ahould  prefer  a  powerful  stop  going 
to  CC  !— Daawax. 

[<9D»l.l  -Warped  Timber  -Will  aome  one  kindly 
give  me  the  rules  that  regulate  the  warp  in  timbers,  and 
also  nieotlon  the  titles  of  several  good  books  on  the  sub- 
ject, and  much  oblige— M.  M-  I.  sc.  8. 

Cotton  Bands -Can  any  correspondent 
tell  me  of  a  cheap  compo-ltion  for  tendering  cotton 
spindle  bands  Impervious  to  moisture  in  the  atmosphere  ! 
Homelhing  to  jjrevent  tlicm  contracting  in  damp  weather, 
without  injuring  the  cotton  !— Kumst  Maciiv  Ouaar. 

[4!Mtt3  ]  -Nerwousnesa  and  Sleeplessness  —To 

Da  Knars  us, — I  ahould  be  truly  grateful  to  Dr.  Edmunds 
if  he  would  tell  me  wliat  I  can  take  for  the  above  I  I  am 
;W  years  of  age,  and  the  mother  of  six  children,  the  oldest 
14  years  and  the  youngest  18  months.  I  am  so  dreadfully 
nervous,  that  when  it  thunders  and  lightens,  or  the  wind 
ia  very  high,  I  am  almost  in  fits.  I  cannot  help  it :  it  acts 
as  an  aperient  aa  well.  I  have  no  time,  with  my  large 
family  and  so  much  to  do,  to  take  any  outdoor  exerdic, 
which,  no  doubt,  makes  me  worse.  I  get  so  irritable 
with  the  children  for  the  least  thing,  my  Ufs  is  miserable 
to  me.  I  was  always  timid,  but  nothing  to  what  I  am 
now.  Can  anything  br  done  for  me  t  I  am  not  in  s  posi- 
tion to  go  to  any  great  expense,  aa  I  am  the  wife  of  s 
struggling  tradesman  I  —  ¥.  V. 

[4SS14.J -Lot's  Wife.— The  recent  queries  about 
Joshua  and  the  Mnn  and  Moon  and  a  sermon  I  heard  last 
tiunday  have  prompted  tbe  query  as  to  whether  any 
scientific  explanation  baa  ever  been  offered  of  the  conver- 
sion of  Lnt'a  Wife  into  a  pillar  of  salt.  I  hope  no  one 
will  reply  from  a  theological  point  of  view.  The  great 
ebiirm  of  "  ours  "  to  me  is  that  questions  like  these  may 
be  put  and  answcre:l  without  the  religious  ;  f  I  bitterness 
which  characterises  some  journals,  or  the  vulgar  and  Irre- 
verent atheism  which  sullies  others— to  me  worse  than 
superstition  itself.— AoATiioa. 

•  ■  Lithography  Grained  Plates. 
Could  any  of  your  readers  kindly  inform  me  how  I  could 
pmduiv  different  qualities  of  grains  with  rosin  un  steel 
plates  !  1  have  tried  to  get  the  same  by  means  of  a  box 
with  roain-powder  put  into,  and  blown  about  with  a  pair 
of  bellow  a,  inserting  the  ptate  before  the  roein  had  time 
to  settle  at  bottom  of  box  ;  but  have  only  managed  to  get 

1^-1  .,li  ei.  Mi  '    tl  III  whl,  h  one  ,  ^sj^fr  m  IhcUtfiu 


[4»«29.] -Carbon  in  Place  of  Copper.  Kcfr 

to  "  higina'a  "  reply  In  laat  Issue  of  the  "  K  M., 
which  he  asya  "  platinised  is  the  best,"  will  he  kindly 
state  in  what  respects  it  is  superior  to  porv  platinum,  and 
where  platinised  silver  is  used  aa  the  negative  element, 
with  a  mixture  of  peroxide  of  manganese  and  carbon, 
and  a  solution  of  aal-aramoniac  !  How  long  before  thu 
platinising  wuuld  be  re  |uinsl  to  be  renewed,  the  battery 
working  a  medical  coil,  say  30  minutes  at  s  tunc  daily  !  - 
Manicus. 

49830.]—  Spirit  Varnishes. -Why  are  they  always 
put  into  stone  bottles  .'  la  there  any  chemical  action 
takes  place  if  put  into  tinware  T  If  so,  what  ia  the 
chemical  action  f—  Ptrao. 

[ttrai  ; -Thinning  White  Hard  Varnish  — 

liow  ahould  white  hard  varnish,  which  I  wiah  to  use  for 
a  llshing-rud.  be  thinned  when  too  thick  1  I  ask  because 
I  waa  told  at  one  shop  in  Drug  Acre  to  use  turpentine, 
and  at  another  ruethytaled  aplrit.  They  can't  both  t>- 
right.  I  imagined  all  these  varnishes  were  made  with 
turpentine— oi  which  they  smell.— F.R.C.8. 

[4»83S.]— "  Drop "  Measurement.  -How  la  a 
drop  measured  scientifically,  and  what  difference  ia  there 
between  a  drop,  aa  oommonly  understood,  and  the  minim 
of  the  pharmacists  !  The  London,  Edinburgh,  and 
Inihlin  I'nnnaeopnaiie  givel  mtiiun-1  fluid  grain. andthe 
French  Codex  1  goutte  or  drop,  1  (fluid)  grain  ;  but  1 
wuuld  ask— A  fluid  grain  of  what  1  Awl  un  dcrwha- con- 
ditions this,  thr  lowest  fluid  measure,  is  obtained  !  I 
have  read  somewhere  that  tho  natural  drops  of  any  one 
kind  of  liquid  are  In  quantity  equal  to  each  other,  and  if 
that  is  so.  are  not  the  terms  '  bu}."  "  huge."  "  tiny."  aa 
applit-1  to  drops,  mere  metaphorical  expressions  !  If  sny 
reader  of  "  ours  "  can  furnish  the  infoimatioD  sought 
abote,  be  will  greatly  oblige — J.  E  A. 

(48833.)— 8os»t  Fountains.  Would  some  kind 
reader  of  this  magazine  any  bow  these  arc  made  !  I  think 
they  are  cast  in  a  mould.  If  so.  would  some  person  say 
how  I  could  make  a  mould,  as  1  have  a  drilling-nuichlne 
and  materials,  most  likely,  for  same.  I  mean  those 
scent  fountains  which  arc  sold  at  fairs  and  galas,  which 
arc  composed  of  lead,  and  are  aquoeicd  to  force  the  con- 
tents out.— SxNi'ia  Kims 

[4D63I.1-Clalyte.-I  was  glad  to  see  a  few  lines 
from  Herbert  Ingal!  in  your  issue  of  the  9th  mat  , 
referring  to  his  loin.  "  dioiyte  tolssoope,"  May  I  ven- 
ture to  ask  him  to  give  such  a  description  of  the  instru- 
ment as  will  enable  un  intelligent  person  to  make  one  ? 
And  also  his  opinion  of  its  performance,  and  the  work  he 
is  able  to  do  with  it  in  comparison  with  other  instru- 
ments.— E  P.,  Liverpool. 

Ya  .ht  Keel.— I  propose  to  add  about  s 
ton  to  the  lead  keel  of  my  yacht,  in  the  folio  wine  wsy. 
I  shell  put  s  wooden  mould  around  present  keel,  leaving 
a  space  of  two  inches  between  inside  of  mould  and  aides 
of  Keel.  Then  pour  in  melted  lead  into  apace  left,  a  of 
3  cwt.  st  s  time.  Present  keel  ia  about  lftf  t.  long,  and  4 
to  fain,  thick.  I  shall  be  obliged  if  any  corresr* indent 
will  say  whether  the  lead  will  burn  itself  oo  to  the  present 
keel,  or  would  It  be  necessary  to  put  bolts  Inside,  uf  keel 
Also,  whether  the  hot  metal  would  be 


likely  to  < 
[iLanamg 


[4nfS38,'j 
rent  of  Sa..  I) 
up  raiasession. 
under  the  Both  Sec.  of  the 
action  in  ejectment  be 
141 !— Stilus. 


to  B  at  a 

id  »  Vie.  c.  108  f  Or  must 
under  the  C.  C.  A.  1867.  t. 


;41M.'!7  .'-Launch  Engine. -I  havra  latmrh  erigine 
which  u  Sun  stroke,  ilj  bore;  lam  going  to  compound  it  I 
should  be  uiuth  obliged  to  any  of  our  correspondents  ll 
they  would  inform  me  what  aiae  the 
cylinder  ahould  be.  aa  I  am  going  to  have  the  one  I 
for  the  low  pressure  '.  What  sue  boOer  t  When 
pounded,  what  power  shall  I  have  1  Engine  MS  revolu- 
tions, butler  fioib.  pressure.— W.  13  8. 

[496*  ]- Joints  for  Hot-Water  Pipes. -Will 
any  of  our  readers  give  me  their  experience  in  using  Port- 
laud  cement,  or  Bpenne'a  patent  ne  tal  for  making  joinU 
of  essUironbot-watarpipe,  instead  of  ironboringat  Would 
it  stand  tbe  expansion  and  contraction  t  Tbe  pipe  will  be 
about  40ft.  high  I— Hot- Wat  en. 

[4IHS39.;— Eyelids.  —  To  Da.  Eususm  —  For  the  put 
twelve  months  1  have  been  annoyed  with  my  right  upper 
eyelid,  which  towards  night  pirtly  closes,  seems  puffed, 
and  requires  little  or  no  effort  to  keep  it  entirely  closed 
If  you  can  tell  me  of  anything  to  strengthen  the  muscle** 
[if  weakness  is  the  cause/,  I  shall  feel  obliged.  Cold 
water  seems  to  make  it  worse.  There  is  no  pain  or  loss  of 
slight  attached  to  the  defect.  All  I  suffer  from  is  the 
knowing  tluit  I  have  apparently  two  odd  rye*.— Wcazca 
Evas. 

r4!*40  ] -Soldiers  and  their  Debt».-To  Ma. 
Warsxanaui  -Iaamao  who  enlists  Into  the  army  for  a 
our  lawa  from  any  ami  all 
I  prcrioua  to  the  date  o!  hu 
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[WM.]— L.  A  N.W.H.  En«lne«.-'W»nt«l  jirin- 
drmensoon*  of  the  new  eight-wheel  side-tanks  for 
good.  tmmc.  and  of  the  foUowing  goods  engine*  :—  IH, 
«n.  IS3P.  1371,  and  WW.    Al*o  a  list  of  a  few  goesls 

engines  Bhuh  have  wheel*  6ft.  iui.,  and  cylinder*  Uin. 
t>j  a*in.-J.  L.  F. 

\*M42 .'— Gamma  CR»»iopeia».—^Vhen,  where,  and 
by  whom,  vm  tJ»v  variability  of  Uim  star  aaccrtiiiaed  ' — 

AL..OL. 

4SKH3]  —  Ground  Pipeclay.— Will  "Practical 
CYikiur-niakeT  "  kindly  inform  iut*  what  colour*  he  can 
etnkc  upon  trround  pipeclay  !  I  flaw  hi*  answer  to 
machine  tenter  recommcntlinjr  the  article  in  Xo.  M>i,  Vol. 
XXXV  .  n  178, -niery  4-^17  f  Also,  will  a,  kindly  in- 
Jotm  roe  haw  to  make  chrome  yellow  !— J.  PotLsos. 

[49S44]— Siemens  Dynamo- Machine. - f^ic 
abort  time  ago  there  appeared  m  the  pages  uf  this journal 
several  interring  article*  on  dynamos.  These  induced 
me  to  construct  one  on  the  above  principle  ;  hnt  not  with 
very  satisfactory  nwulta,  and  I  now  seek  a  little  friendly 
assistance  through  these  pages,  and  the  better  to  enable 
them  to  do  so  "beg  to  give  a  description  of  how  my 
machine  is  <«ostroctcd.  The  armature.  —  A  piece  of  soft 
«Tuuicbt-uun  tube  SJln.  dtani.,  fin.  thick,  Oin.  Ions;, 
turned  and  bored  true,  and  fitted  with  German  silver 
ends,  and  !  in.  shaft.  The  cylinder,  beyond  winding,  waa 
coated  e>vcr  with  guttapercha  in  solution,  and  then  the 
wire  was  wound  on  In  1H  divisions  of  seven  wire*  wide  on 
the  circumference  by  (six  ^  deep,  having  about  33yd. 
in  each  section  No.  lit  double  cotton-oorered,  and  the 
end*  joined  to  the  commutator  by  solder,  and  afterwards 
tried  by  battery  for  current,  and  theconnretion*  found 
giod-  The  Beld-magnels.—  These  are  Un  in  number, 
live  top  and  are  bottom,  made  from  charcoal  iron  lira, 
by  lia.  by  lMn.  long,  and  wound  with  «4b.  No.  lOdoublc 
covered  aire,  well  Insulated,  and  afterward*  bored  out  to 
ma.  diam.  to  receive  armature.  The  wire  an  field  is  Bin. 
bruad,  and  three  wires  thick.  The  two  ends,  north  and 
south,  are  carried  to  the  brushed,  and  well  joined  up-, 
but  run  the  machine  which  way  I  may,  it  only  giva*  very 
poor  result*.  Tna  brushes  have  been  placed  first  one  side 
and  the  other,  and  in  every  position  I  could  think  of— 
both  with  batteries  and  without,  and  in  every  instance 
with  poor  result*.  Two  thing!  suggest  themselves  to  me 
—either  my  Beld  want*  more  wire  on.  or  armature  far 
less  I  but  before  trying  any  more  experiment*.  I  will  wait 
and  see  if  any  correspondent  will  kindly  assist  me.— Es- 


[«et5.?-I,ocal  Boards  and  their  Fower«.- 

Would  any  readers  kindly  give  the  result  of  any  ex- 
perience or  knowledge  they  may  possess  in  regard  to  eon* 
aiti'Dns  simitar  to  the-  fallowing  1.  which  tire  sought  to  be 
:wpo*el  by  a  local  board  upon  an  owner  of  certain 
property,  which  Is  furnished  with  water  from  a  private 
scurte,  the  main  pipe  for  supplying  which  is  laid  acruas 
and  along  one  side  of  the  public  highway)— via.,  *•  2. 
That  no  branches  shall  be  nut  into  the  said  nape,  or  any 
extension  thereof  made  without  the  consent  of  the  local 
board."  '*  6.  That  in  ease  the  local  board  shall  construct 
any  sewer  or  drain,  or  lay  any  pipe,  or  do  any  other  act, 
and  shall  in  eonseeluence  thereof  diem  it  necessary  to 
Interfere  with  the  said  pipe,  or  any  branches  therefrom, 
or  if  they  shall  require  any  alu  rations  to  he  made  there- 
in. I  undertake  to  make  such  alterations  in  the  said  pipe 
nr  branches  a*  the  said  lotsd  hoard  may  require,  or  they 
may  do  what  they  dr-crn  necessary,  and  I  undertake  to 
hold  tlicm  harmless  from  any  eiinseejuenee*  of  such  Inter- 
ference, and  will  pay  to  them  on  demand  all  coats, 
damages,  and  expenses  which  they  may  be  put  to  in  the 
exercise  of  such  right."  "  «.  That  in  case  the  local  hoard 
shall  provide  water  for  their  district,  and  be  willing  to 
supply  the  above  property.  I  undertake,  un  request  of 
the  lotal  board, to  discontinue  the  said  pipe  and  supply  of 
water  thereby,  and  if  required  by  them  to  remove  the 
pipe  and  restore  and  make  good  to  the  satisfaction  of 
their  surveyor  the  public  highway,  which  may  he 
interfered  wllh  by  such  removal."  The  pipe*  referred  to 
•  en  laid  foraperiod  of  several  years,and  that  witb- 
said  local  board  having  either  suggested  or  sought 
>wl  any  condition  whatever.  The  search 
.j1.1V  tug  of  the  work*  cost  the  then  owner 
several  hundred  pounds,  and  there  being  no  public  supply 
of  water  in  the  district.  It  formed  a  most  important 
factor  in  deteinuning  the  purchase  value  uf  the  property 
to  the  present  owner.  The  water  is  exceptionally  pure 
and  good  in  quality,  and  unfailing  in  its  constancy  of 
supply.  I'ndr  r  these  circumstance*  he*  .the  local  bo 
power  to  enforce  the  "tith  clause  "  without 


rcasontlle 
and  the  pn 


to  the 
1  him  e 


owner  of  nis  outlaj 
his  watc 


Am.  rommuni  rations  for  this  department  most  be 

addressed  to  the  Chesa  Editor,  at  the_  c.Hice  of  the 
INi.usB  Jiicauxic,  31. 
W.C. 


M.  B.  PnosKAtrrjB.  in  the  Zeit»thr\fl  fur  Analy 
fiscaW  ("Acinic,  publishes  his  mode  of  determining 
tho  sulphurous  acid  in  the  air.  He  posses  a  known 
volume  of  air  through  fifty  or  seventy-five  cubic 
(srntirm  tree  of  a  solution  of  permanganate  of  potash 
containing  fifteen  gramme*  of  the  crystalline  salt 
per  litre,  placed  in  a  llunsen  bulb-tube.  To  pre- 
vent  the  formation  of  hyilrostulphuric  acid,  two  or 
three  cubic  centimetres  of  hydrochloric  acid  ore 


At  the  request  of  Mr.  C.  Greaves,  M.I.C.E.. 
several  obeervatacn*  were  taken  ut  frequent  inter- 
vals during  lost  summer,  of  the  temperature  of  the 
surface  of  the  pood  a  quarter  of  a  mile  distant  from 
the  Kew  Observatory.  Mure  recently  a  float  has 
teen  moored  in  the  centre  carrying  maximum  and 
minimum  tiiermimctcr*  immersed  just  below  the 
water-line.  This  i*  hauled  to  the  shore  every 
morning  at  9  a.m.,  and  the  temperature*  recorded. 

M.  li>:.-.ws-.<rut*AM>  communicated  to  the  Aca- 
demy of  Science*  at  its  last  sitting  a  note  on  the 
phenomenon  which  he  ha*  named  "inhibition." 
This  term  he  applied  when  a  lesion  at  a  jioiut  of 
the  nervous  system  causes  the  suthlen  fiuspotiAion 
scime  functicntir  activity  of  nerve  force,  if,  for 
instance,  the  nervous  system  be  injured  at  some 
essential  but  relati'  ' 


PROBLEM  DTCVXXra.— By  J.  Tirvasev. 
I  From  forthcoming  collection  ) 


K.  L.  It  —We  shall  b»  gUd  to  receive  original  problem*. 

but  those  you  have  sent  are  from  Alexandre's  collection. 
Wc  prefer  problems  without  condition*. 

J.  A.  Mitxs.— Sui-iaatc  received  with  thanks. 
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HE  BB.  


of   tin  Evomsu 

(VanOa,  ri'.C. 


HTNTa  TO  C0REESP0NDENT8. 
1.  Write  on  one  aide  of  the  paper  only,  and  put  draw- 
ings for  illustrations  on  uparite  piece*  ,,t  roper,  j.  Put 
titles  to  uuerie-!,  and  wh-  n  aru-wering  -riiene*  put  the 
numbers  as  well  as  the  ti'Jrt  of  the  ouvrte*  to  which  tlte 
3.  No  ihanre  is  made  for  t 


uerica,  or  replie*.   *.  Ivtters  or 


rs  or  qucri.a  asking  for  ad- 
r  romssp.}rn,len:s,  ..r  where 


H'jkifs. 


L»ta 


L  fldtoVlzJaV] 
2.  Kt  lakes  T 


Stlt-Vt  IOX  70  Wt 

If'.!., 

1.  It  to  It  6 

n  take,  r  (dis  tiii 

3.  1J  Ui  U  0  mate 

(a)  I  KttoK3 
!.  K  takes  Kt  S.  " 

3.  n  takes  P  mate 

I>1  >• 

9.  B  take*  P  (eh)  *. 
a.  B  mate* 


replies  refer. 
&c?„ 

'be"'^ 

0.  No  questitin  asking  i 
lion  is  auawen  ,1  Unoiigli  the  post,  >j. 
to  correapondent*,  under  cover  to  the  Editor,  are  nut  for- 
warded, and  the  name*  of  oorrvanxaident*  are  not  given 
to  inquirers. 

V  Attention  i*  esrsvially  drawn  to  hint  No.  *.  Tba 
space  devoted  to  letters,  uuci-le*,  and  rrrdir*  u  meant  fo» 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  t'oea- 
tion*  such  us  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which,  if  not  advertisement*  in  them- 
selves, lead  to  replie*  which  are.  The  "  Sixpenny  sal* 
Column  "  offers  a  cheap  menus  of  obtaining  men  inf  urrna— 
lion,  and  wu  trust  our  readers  will  avail  themselves  of  it. 

The  following  are  the  mitts.!*,  ke„  of  letters  to  hand  np 
to  Wednesday  evening,  Feb.  91,  and  unacknowle-ige-4 


Ci*«x  in  Mr. 


(King's  Bishop's  Gambit  1 


1.1 


19, 


W.  T.  Pierre 
A.  Smith 
II  take*  P 
Kt-K  B  3 
P-K  6 
K  Kt-<4  1 
Q  take*  P 
~U-K» 

Kt-h:  f>   ■ ; 
Kt-B  T 
H-4j  Ktsq 
P-K  a 
li-Kt  1 

Q  R-K  sq 

Tt:iirxJ 

B  take*  Kt 
K  takes  K 


r-K* 

Kt-o  n  1 
r-B a  i*) 
Kt-B  a 
r-k  Kt « 

B  takes  P 
K-Usu. 


10. 


14. 


r-u  4 

P-Kt  6 
Kt-K  4 
K-B  i 
Kt-Kt  B  eh) 
K-Batj  1/1 
Q-Q  B  3  fg ) 

Kt-444 
P  takes  Q 


P  lakes  P  "  P-U  4 
B-Kt  S  .  B  takes  B 
B-K3  '  1' takes  U 
Castles  H 
1' takes  Kt 

Kt-Q(i 
Kt-U3  ,j 
P-Q  « 
Q-ll 
Kt  take*  Kt 


11. 


IS. 


IB. 


91 


B  liEe*  U 
K-K  7 


- 1 


r-"»u.  kt 

P  take*  B 


lHTt^eeU 


l'-U  Kt  4 
B-B  6 
K-B  so. 

Rtakes^R 


97. 


lit. 


BtakeaB  „  T-KKt4 
l'-U  It  4         "55  "' 


(a] 


Noris  ar  Ma.  Nxist. 
is  generally  played  here.    WormalJ  re- 


B-UKt5 

commei«U5.  B-y3asl«st,w-iththee.intinhatian6.  I""0.4 

r  K  Kt-K  9  .  T  Ukcs  P 
P-B  •       '    Kt-K  4  ' 

Is)  Mr.  Pierce  delight*  in  sncrtflncs  of  this  sort,  and 
when  he  indulge*  in  them  disaster  generally  awaits  hit 
luckles*  opponent. 

(e)  It  Is  difficult  to  say  what  is  best  to  be  done  h 
Perhaps  l&.  Kt-Kt  3  followed  by  18.  U  Kt-U  '1  in  reply  to 
16.  T-U  B  4  would  liave  been  better  than  the  text 
move. 

(d)  Beautifnl  play. 
'  Black's  gam*  beenme  s  more  difBcoK ;  taking  the 
Pawn  wonld  lead  to  speedy  calamity.  Perhaps  something 
may  be  said  for  10.  B-Kt  2.  for  If  white  repry  IT.  Kt-Kt5;ch 
black  can  reply  17.  K-Kl  .1,  and  shotllybrtnghi*  <4  II  inU 
play  ntKllMj. 

(ft  Thia  mov»  itnprl'orts  the  Q  It :  K-Kt  3,  or  even 
K-Ke  sq. ,  with  the  intention  of  giving  up  the  useles  K  fur 
the  Kt,  would  have  ben  preferable. 
^  (g)  BLaek's  pn-poeta,  which  ha^e  U*n  Iiirjmm^brigl.t 


Co 


NOTICES  TO  CORRESPONDENTS. 

)»»icr  solutions  to  891  by  Pit*  Allan,  it.  A.  B..  T.  C. 
Pavitt  (no  variation* ! ;  T.  B.  Itowlond,  J.  B„  of  Box- 
ford,  to  Wl  and  Hat  by  R.  T.  Adams. 

R.  A.  B  — In  your  solution  of  822.  you  have  overlooked 


that  Black  can  check  by  1. 


Kt-K  4' 

R.  J.  Aoams. — (1)  The  solution  Tourney  commences 
alien  the  Tourney  problems  begin  to  bn  published.  i*i 
Yea.   (3)  A  ••  cook  "i.  a  socond  solution. 

J.  B.  or  Boxronrv— Thanks  for  the  pnAlems.  but 
mu«t  reemeet  jou  to  favour  us  with  the  solution*. 


ANSWERS  TO  COHBESPOSDEX 


t  F.VSSM  I 


I 'eras 
ruruloii-stre..', 


T.  Kvoni  rs  — W.  J.  Pmnllcn  — R.  8.  ftnyfh.— Dr. 
KUiott--  T  C.  St.vk  J.  W,d»tcnhi*lme.-M  iwson  and 
Hwann.— W.  A.HunMr  —  J.  H  Spteet  —  H.  Uivegrove. 
-Metallurgist.— II.  t«.— A  lboder.— Hiwdust  — J.  M. 
— O.  n.  L.  -B.  r«lton.-F*nure.-.i.  E.  B  »mi!h.  -  An 
Anxious  Mother.- 1  mo  who  f*uflVni  J.  8,  KaiUer. — 
Abroad. — Ka'alg.  —  An  Old  Subscriber.  —  AutornAtso 
Vacuum.— C.  W— A.  8.  L. — Ex. — V.  11.  ti. — A  Fellow 
uf  the  Royal  Astronomical  Sotiety. — Rev.  J.  Pearson, 


A  NEW  VOLUME. 


Tltr  next  number  will  be  the  last 
Readers  willing  to  oblige  us  by  ret 
to  new  subscribers  should  do  at 
volume  is  commencing.   The  md 


if  V0I1H 

timmcnding  "  a 
now,  when  a  new 
•x  to  Vol.  XXXVI. 


I,  wlnle  the  ntimls-r  is  st„l 
The  small  piece  will  adhere, 
•rer  very  creat  at  tiny  dis- 
mtiture.   :i.  If  you  will  »y 


vill  be  pmblkahed  on  MJin-h  43,  and  caw*  tuid  bumad 
Talunvm  vill  be  on  n*3e  nbor*.ly  aft'-T.  Ueodrr*  duurotis 
of  aiakiDK  up  Uudr  *et*  lor  buwliu^  tbr  pjrwnt  vola 
im  n-KXiuni>aiasd«d  to  «lo  »o  at  c 
auuo  run  out  uf  print. 

IaCQrimciL,  (We  do  not  wntlsTstand  Trltat  yxm  mum  bj 
'Mubrioatc  small  i;u;ii»!r.i'  »*  ut  oil."  \mt  uprrra  ot  Ixrij 
oil  is  tbe  b«t  fox  touj  purptMrC ,  nn*.l  you  <mn  iiuy-n^-v  it 
lij"  puttintf  nome  ttlia\iii«ai  of  olcam  U**i  to  anU  h-an^-.rajr 
in  tbe  «m«liiuev  —J.  \V  .  MoMA3t*  {Yoa  apptsir  la  bo 
nirarc  of  tho  wlil*vtK»n,  wiiich  we  arc  afrr%«f  »  fatal  ta»- 
your  adwrno.  Wc  Uiiuk  it  »ouM  *po.l  the  draught  w> 
far  M  the  aide  an!  Intuitu  Aul^  ure  cuAcvriKat.  Yott 
ahauld  put  the  auiuv^Uoo  to  aoine  of  the  bodtrMa*daTi*  I 
prThapa  ther  haw  tri«xl  it.;  —  Brr* t>imiir«a.  ,Th*t 
»iU*ry  wriqlil  Nt»  an«u\  inl  by  anotb**T.  What  do  von 
ni« un  by  tprinfrirun  f  It  tit  usually  un*ir:«r«tood  a^  an 
ordinary  gun,  which  in  Qred  by  tu*>aua  of  a  *prin$r.  Tbe 
tofwpaaarT  i«  auppowd  to  atombl**  agminvt  a  wire  or 
vtri&at  which  pulU  tho  trigger.)—  O.  N.  T.  (T>oyoa 
think  it  would  be  alu^b* r  fair  to  our  i^wkdera  to 
repeat  informaUon  alrttvljr  given  every  time  a  querut 
vriabm  tn  know  how  to  moke  a  ^tenm-enginc  ux  a 
balloon  T  A»  a  matVr  of  fact,  wt»  eonttntuJly  iiwrrt 
qnaifl  which  arc  likely  to  bring  out  frcah  infoi 
and  even  rtgnt  old  matter  when  the  I 
of  print,  and  the  matter  is  in  frequent  <J 
i*  is  not  too  much  to  ask  thst  tfnw  who  want  t 
formation  *ho«M  ir.rcst  34d.  while  tht-  number  ts  stUl 
m  print.  3.  Why  should  it  t  Tl 
bat  the  attractive  fim._\  n 

whether  you  mean  transmitter  or  reorivw,'  we  will  «k 
deavuur  to  quote  n  jnire  wbcTe  ynu  wtll  Qiv\  to-  in- 
Btructions  ;  but  you  bhould  look  throuch  the  tntlice*.)— 
lUtutv  Biin-u  (IT**  water  givea  atrcmg  eTidrsec  of 
aewftge  c«git«intttatinn.  and  w  tctt  liard.j  -T.  E.  L. 
lllvbably  you  moan  the  l(K'htnliJff  safety  wtfW.;-/. 
Jours,  tlnere  is  ample  apaee  lo  build  u  rtadko ;  bat 
vifu  ajfi'  itiitj       travi<ur  '■  ■  «.r*  ■  rnir  ■  ii  ih  m  a*t\i  by  first-- 

rate  phoU*graphcr>i,  Any  *pe<*in>  ^ucstivin  would,  no 
doubt,  tie  unswirt'd ;  but  in«trur.<loua  to  build  outright 
would  be  too  much,  e«] .anally  as  so  ranch  has  been  skill 
in  back  volumes.)  A-tmae  Mk>  nahi<  .  \Vm  potty 
coluur»4  to  suit,  or  faster  "f  Puns.  For  polMhuur,«tw 
pp.  175,  3)17,  Vul.  .V.KX11.  tC  iatueaper  to  bay  poiL-kcn 
or  rarniahist .)— T.  L.  iThi,n*  have  boon  so  many 
replu's  that  it  is  imi*»ssatjU'  birusto  disooTrr  the  on© 
vuu  iui  an.  Thrt  box  is  to  he  roado  rotbdiot,  and  it  ig 
lime,  not  sawdunt,  that  is  ua^O.  bee  p.  Ki,  VoJs 
XXXII.  Is  it  "  huls.U  "  you  mesm  !  That  is  rmHy  n 
pf>wtlerod  gtaaa  which  oonistioa  oxide  of  eobalt- 
*  Bwurti  "hi,  corruption  of  the  German  wnrd  far 
black,  probably  in  >our  case  refemuf  to  mouWer'r 
bUcking— charL-oiU-pLiwdtT- ;— Cv  Has.  i  Paper*  on  bar- 
inonium  cuusuructitin  in  iniuir  pittces  in  hack  v>ilunu-«  • 
and  American  organ  in  Vol.  XXVI.  U  you  had  asked 
for  suisie vpniiflc  ml>-niu*tj.in.  we  enigbt  ha«-e  be*.-n ahss 
to  have  referred  you  to  a  given  page.  However,  on  p, 
431,  Vol.  XXXV,,  vim  will  find  dixnettons  for  nuking  a 
pan.)— A  Irop  Evoixwag.  [Answerato your  ^ 
lions  would  require  a  wh'.ile  number.  It  you  will  i 
to  Indkew,  you  wfll  Had  wferenevs  to  ji 
much  of  tho  inf  ormation  will  be  found  I 
tleetrewnagnet*,  seep.  J33R.  Vol  XXXTV  ;-A  F*I 
[Bee  the  /'»ae™^-".lic™l  ^-actt  for  Julv  S3, 
'  Vol.  XXl.l-X.  T.  Z.  |Wc  have  no  r, 
We  haie  uot  the  volume  i 
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IfcaaAV.  (There  is  nothing  better  than  ca-tor-oil.;  - 
Kruoss.   (The  whole  pr^tw  of  jnlvjuJitua^r  ronaitta  in 
m  iWiuK  th*  iron  thoroughly  dean  and  dipping  it  into  a 
hath  of  mehrd  nnc.   The  zinc  i*  usually  covered  with 
a  think  coat  of  sal-ammoniac ;  the  iron  l*  pickled  is 
sulphuric  acid  and  water,  and  scrubbed  with  sand  and 
water.    It  is  preferably  made  hot  before  difipln*;.)  — 
Hkwu.    (The  brat  book  wu*  advertised  last  wee*  on 
p.  ix.  s.  Wt  do  not  know  unto*  you  could  end  the  in* 
1  ■rmntion  in  back  number*.   W«  have  bad  a  Rood  deal 
about  clock  n-pairinp:.)— As  AasTr.i*.  tore  a  reply  on 
p.  541,  but  week.!-  J.  (1m>i.    IThe  bent  renw djr  u  to 
have  a  pi-rJnraud  nip*  in  to' which  the  steam  rould  flow ; 
but  pp.taU)  you  know  the  nubject  la  a  dilhiult  one. 
i  U  a  good  deal  about  it  in  bad.  volume*.  1-TaLc- 
(Vor  direction*  how  to  make  siiwle-Medlc 
w  .  arc  p.  77,  Vol.  XXVUI. ;  or  pp.  70.  ffll. 
Vol  XXU.   IUuitrathma  la  each  instant*. Y- W.  n.  C 
(How  to  make  a  rssjitasmiph  on  pp.  1JS.  IK,  Vol. 
XXVIJ.'— A  CosTsim-roii.    (Yon  can  diw.it>  e  It  in 
bisulphide  of  carbon  or  mineral  naphtha,  or  masticate 
it  with  suitable  machinery.    Sev  the  papers  on  the 
Iudiii.rut.bw and  Uuttspertlui  lndu»tric*  iu  Vol.  XXX I  ) 
— Of****.    (We  repeat  that  it  ahould  not  be  u»ed  with 
article*  of  copper  nod  bra**,  unlaws  you  will  use  a  very 
vrrak  solution  and  bo  very  rapid  in  ijnmnnlnr  in  the 
•*  ijui-k  "  and  transferrins-  to  the  pUtin*  tditn.  See 
p.  8,  Vol.  XXXIII.,  and  the  index  to  Vol.  XXXIV 
There  is  uo  necessity  f  or  ita  nan  whm  the  articles  are  pro- 
|xrlycinnned,rxccptm  the  case*  mentioned.  Tumakethe 
salt  you  ixariK,  dissolve  ba-yaaRte  of  mercury  in  water 
coQ'.*ininir  an  eotllYalent  of  cyanide  of  potassium  } — 
It.  H.  Blvtii.    (Note  forwarded  to  contributor,  who 
will  fxanalat*  anything  further  that  appears.    No  fur- 
ther particular*  given  at  present.    At  the  moment, 
forget  the  a<ldro»  of  the  pu Ml  slu  r,  but  an)'  of  the  large 
newsagent*  would  procure  the  paper  for  you. !» — B 
wart*.     [Instructions  in  the  art  of  <li«aolvin*;-virw 
punting  in  Vol,  XII.   Those  article*  were  revised  and 
puhlub'td  in  cheap  form  by  Mr.  Hughe*,  whose  adver- 
Ussnient  you  will  rind  on  p.  ii.,  but  week.)— Konxaioo. 
(No*,  clear  what  you  ineun.    The  lids  are  soldered  ou, 
and  a  small  hole  left  in  the  centre,  with  a  little  nap 
underneath .  When  the  cooking  process  i»  bcUarad  to 
bo  complete  and  air  excluded  by  the  steam,  the  hole  is 
closed  by  a  drop  of  solder., —J.  M.  B.    (Look  through 
the  back  volumes.    You  want  a  shocking-  coo,  fur 
which  see  the  indices,  i   Vn<  -math-.    (The  tube  pneu- 
ic-tiim  for  organ*  was  itlu>tr»t/«l  in  No.  7 19. ';— Dv- 
(Wait  until  the  papers  are  finished-   2.  Merely 
The  win;  must  be  put  on  until  the  coil  is  a* 


thrmtv,  i 


*d  for  four-niths  of  the  length  The 
will  thus  be  3tn.   There  are  i 


i  about 

46ft.  to  the  pound  of  the  aire  named  naked  wire.  The 
eorennx*  would  make  a  slight  difference.!—  Wsi.raa 
Fasaaii.  (look  up  recent  replies  and  nuerii*.  Such 
question*  involve  a  great  deal  of  calculation,  and  we 
cannot  spare  space  for  ail  sua*  in  which  audi  machine* 
•--■tit  be  made.)— loKuBAUts.  (Your  curious  questions 
are  by  no  means  original,  though  they  may  have  origin- 
ated, so  far  as  you  are  corwsrned,  in  your  own  brain 
No,  is  the  answer  to  both  of  the  Qr*t  two  question* 


Very  possibly  explosive  sheila  find  near  ruin-clouds 
would  cause  them  to  "drop  their  moisture."  ,1.  Kv 
ii  lying  on  the  ground,  the  pressure  uf  the  atmosphere 
is  just  a*  milch  at  the  under  as  at  the  upper  surface 
The  questions  are  by  no  means  absurd,  and  they  show 
that  you  "think"  about  things;  but  th«y  uo  nil 
answered  in  the  textbooks.)  -ti  uiw  Osr.  (So  it 
does  ;  hut  yon  can  t**t  it*  attractive  power  only  at  the 
end  Out  otl  tli-  end  to  reach  the  centre,  ami  the  centre 
Is  tli  -r--l  y  removed  back  to  the  middle  of  the  jort  left. 
— Wuajcrsn  Joists,  (sfueh  too  vague  for  anyone  to 
give  a  sketch.  What  wiitcr-powcr  have  yon  ?  If  *uffi< 
cieot  to  drive  a  dynamo,  yoij  can  easily  transmit  the 
power  orcr  lafij  yards  to  another  dynamo,  which  will 
act  as  tile  motor  for  your  saw.  We  believe  you  can  *ce 
the  transiniavum  actually  at  work  near  Glasgow.) — An 
AsUTtrj*  (See  some  rcoentreplit*  on  wood-«tiuning— 
*lJ— O.  P.  tl.  (Did  you  not  undfTstand  our 
u  mil*',  and  a  beat !  In  a  telescope,  the 
ii  ite  important  part  :  eyepiece*  are 
.•  c.nsidcrationa.  You  could  do  a*  you  say, 
I  we  beli-vt  Messrs.  laneaatcr  issue  printed  lostriic- 
uuoa  for  making  «uch  tube*  and  Ruing  tip  Ule scopes. 
If  you  get  a  (rood  og.,  no  doubt  your  erepieee  end 
will  come  in  uaeful.J-  J»o.  Hascrwri.i..  (Boring*  and 
aal-Mumoniae  oujrht  to  tusk-  tight  joints ;  but  what  u 
the  liquid  stored  in  the  tank !)— Shall  Boi  .  (It  Is  done 
by  hydrofluoric  acid.  See  p.  37(1,  this  vuliune,  and  Die 
indires  genenilly.  No  kiln  or  ovrn  ritlicr.)-W.  O. 
I  boot  machine  of  the  type  It  tTmrJ.y's  vel-iciman. 
ebr  Singer,  and  LUustrated  on  p.  fill,  Vol.  XXXI V,  ■ 
'.  £.  S.  IThe  calculation*  are  not  yet  (xirnpleted. 
Tliere  i*  no  reusun  to  *upp»»c-  that  any  great  ditlereiice 
will  he  found  from  previous  calculations.  1— C.  M.  H. 
(Arsrwered  miury  time*.  Any  of  the  usual  purgatlvea, 
and  an  eneinaol  salt  and  water  after  they  have  operated. 
2.  The  survryor  of  taxes  in  tout  district  will  give  an 
answer  tj  your  qiieMMn*,  un<{  iwive  any  payment*  fur 
the  lloiMiae*». I — NL^rua-ivMAS.  iWe  believe  so;  bu" 
the  goldfinch  i*  the  Ust  cro«.  3.  Merely  a  large  kl 
of  rabbit,  we  believT.)  -  -Mooki-ks.  (Hise  the  carulnard, 
and  coat  with  paper  ramish.  iVhat  you  complain  of 
is  not  the  fault  of  the  vamt*h,  but  something  at  the 
other  end  of  the  brush. )— J .  K.  I  Mostly  with  scratch - 
hrusli ;  but  you  will  hnd  a  variety  of  processes  in  back 
numbers,  'i.  The  brat  remedy  la  to  frequently  wash 
the  scalp,  and  have  the  hair  frequently  cut— not  mois- 
aanly  short.)— Yoi  so  Mio  iuso  .  (There  is  no  really 
satisfactory  method  of  splicing  rubber  tire* ;  but  hole* 
can  be  filled  with  rubber  ps»t*.  ami  the}-  can  be  spliced 
with  the  same  and  bound  round.  Cement  h  cither 
guttapercha  or  rubber  solution,  or  such  c.rtnpuund*  as 
Pratt's  elastic  giue.)-J.  W.  W.  (See  previous  answer. 

I  can  only  be  mad*  to  run  true  by  making  it 
ti.-r.ipc  or  burn  off  old  juint  1«4miv  npoint- 
UMt ;  or,  if  nolpaiehy.rub  uv«  with  gla-^psptr.  -Ajii- 
TgiiaEuu-raiciss.  (Bee  the  list  of  Back  Number*, 
puhli&h'd  in  till*  ,-olumn  th«-  first  week  m  every  month. 
One  of  your uuestii ms  was  actually  soawend  U*t  woek.1 
—A  Yol  *o  DTVotKT  or  EL*c-niicmr.  (Have  you  tried 
to  solder  it  on  !  Because  that  is  the  cheapest  metal 
which  doe*  not  corrode.J  A  Yoi-rn.  (Bee  p.  »0,  hut 
volume,  and  the  Indices  generally,  The  correspondent 
uained  cannot  be  continuslly  rtWting  the  *omc  in. 

i,  even  if  we  could  afford  apace  l-0>«  or 


la*,  t  i  w  la.s> ,       as*  *uu    *|ku  i  i»  an  isn  iiaiii    asruviv  >*• 

tjal  oils,  and  entirely,  we  believe,  in  bLvulphide 
L   If  you  are  so  foolish  as  to  take  it  into  your 


(They  cannot  be  cured  ;  they  are 
t  iutlrriuty  »*  the  loss  of  a  log  ) - 
nt  will  have  no  effect  on  the  pni- 


fll nitrated  in  the  paper*  on  Pvriamo~rlcrtrir  Machine*.! 

L  W.  I).  (It  consumes  5ft.  with  a  pressure  of  It- 
tenths.  What  it  would  consume  at  a  pressure  of  Jjin . 
is  a  mattcT  for  experiment.  If  ytm  want  such  a  pres- 
sure a*  that,  cannot  ytm  test  by  your  meter  !  Ye*,  in  a 
dry  meter,  If  the  leather  ia  allowed  to  get  stall,  the 
registration  is  "  fast.") — W.  K  Pli'mmb*.  (You  can 
only  wash  them.  Use  sponge  and  a  little  turpentine, 
going  omr  lightly  and  leaving  to  dry.  The  paint 
named  tarnish  is  in  the  atmosphere.  Why  not  regilJ  ! 
Full  directions  in  No.  870,  p,  J96.I  —  Boonwoaw. 
(••  rhosphorous,"  a*  you  spell  it,  n  jmrtlally  soluble  in 
the 

uf  carbon-  If  you 

stomach,  you  must  put  up  with  the  .. 
I-harmaocuucnl  chemists  sell  suitable  preparation*  of 
phosphorus  which  are  useful  when  ordered  by  a  phy- 
sician.)— Va*ic:o«i  *. 
as  much  a  permanent 
T.  M.    (The  complaint  . 

geny,  See  several  replies  on  the  subject  in  last  volume.' 
— T.  Swift.  (They  are  all  mixture*  of  tartaric  acid  and 
Bcsiulearbonate  of  *od»  in  proportion  of  about  1  parts 
of  former  to  three  of  latter.    The  bulk  Is  increased  by 
the  addition  of  an  equal  quantity  of  farina  (potato 
Htarfhl,  and  anme  add  slum  i    M.M.I.Sc  H.  !Lockwoud 
and  Co.  have  just  issued  "  Detail*  of  Machinery,"  by 
Cam  pin,  which  may  suit ;  but  get  Calvert's  catalogue, 
tireat  Jackson-street,  Manehe*u-r,  and  you  will  find  a 
list.)— W.  Timarsos.    I  By  indicator  caru*  or  by  ealcu. 
lation,  formula  f««r  which  is  given  tA  all  the  books  and 
many  time*  iu  back  volumes.  The  horse-power  depends 
on  the  aire  of  the  cylinders  and  the  power  of  the  boiler. 
The  tractive  force  depends  on  the  power  of  the  engine, 
•ire  of  driving-wheel,  and  condition  of  rail*.   It  also 
depend*  very  materially  on  the  adhesion  or  grip  of  the 
wheels  rm  the  rail*,  for  If  they  persistently  slip  tr  ictive 
force  is  nothing,  whatever  horse-power  may  be.  On  the 
coutrarv,  it  i*  illustrated  in  Mr.  Reynold*'*  book  and  in 
Vol.  XXVII.   The  second  name  introduced  some  modi- 
fXcatiuns  in  details. ) — Dowsh.    (We  do  not  understand 
what  you  mean  by  "  polish."    A  very  important  In- 
gredient i*  elbow-gee**.   In  back  number*  you  will 
find  a  variety  of  rwipo*  for  cleaning  and  polishing  the 
metals  named.)— K a m.    (Carbonate  of  aoda  and  tar- 
taric acid  arc  moat  easily  obtained  and  most  perleetly 
harauV**.)  -  A.  Sus».    (niustrntions   of  the  Vo«s 
machine  on  pp.  SSS,  3!»,  Oil*  volume,  and  sundry  letters 
and  replies  In  recent  numbers  )— Pnoo***".  (Wliynot 
ask  the  disdcT  whu  .upplie.1  it  !    i'or  measuring  pi-«.  I 
of  eyepiece*,  see  the  indices,  or  pp  1*0.  »S,  Vol. 
XXXlV.   1.  You  can  dvdurt  the  lent  of  the  actual 
lllawill**  premise*,  juit  a*  you  ran  pretnluiiM  paid  for 
life  insurance,  but  we  arv  afraid  It  mm  not  put  you  <wt- 
siile  the  limits.)  -PaixTiso  Maluixs  Mivosa.  (There 
1*  very  little  to  learn  about  driving  them   more  about 
c  h.  aning  them.   No  doubt  you  could  obtain  all  til*  in- 
formation by  calling  at  the  ofike  or  writing  to  the 
company.)— Jo*.  I.va*«t     (Have  you  triad  it  t  That 
i*  tlie  simplest  way  !    A  Nsw  HcAOca.    (Better  t: 
tlie  cruiiWe ;  for  the  furnace,  see  pp,  97,  12f 
XXXIV.}— Biso  Fkto.    (Ilioto.  background,  pp.  168, 
101.  074,  Vol.  XXXII.  j  emulsion,  P  IAS,  last  volume  ) 
— lir : r ast     (Hasting*,  Bournemouth,  Falmouth,  or 
any  southern  soar* irt .    We  have  no  room  for  rea*>ms 
or  to  indicate  books.  Your  judical  man  will  beet  judge 
your  special  requirements.) — Fkekoou.  (Youhad  tietter 
ciinsultaaolicitor.  We cannotsay what  the " custom"  is 
in  your  oa*e,orwhat  it  would  costtornfranehisetliepro. 
pwty.J— Moi  l  i.kii.    ( Yisu  would  certainly  do  better  snd 
save  money  in  the  long  run  with  an  Otto  gas-engine. J 
-  Amxiol*.    I  Aortic  acid  applied  cautiously  ever?-  uurht 
will  cure  corn*.')    Esynsas.    (A.  had  betUT  defy  the 
German  lottery  broker  to  do  his  worst.   Hi*  threats  are 
probably  mere  bounce.   At  the  same  tune,  people  who 
are  fools  enough  to  be  gulled  by  these  advertisement* 
Deed  Dot  be  aurprosd  at  any  unpleasant  consequents* .] 
—A.  T.  B.    lOf  course,  If  you  have  inherited  the  At* 
house*,  you  are  bound  to  pay  any  equitable  charge*  on 
them.   You  had  better  consult  a  solicitor  at  once. ) — 
C.  J.  E.    (A  county-court  summon*  at  once.   Hi*  ad- 
vertisement shall  not  appear  till  we  have  hail  an  oxpl»- 
nation.    Your*  is  the  secoud  complaint.)— Sii'i>«»T 
(The  query  had  be  n  answered,  and  we  had  no  loon 
space  to  spare  for  the  matter  a»kid  about.   Nor  have 
we  for  the  subject  you  now  propose,  which  was  dis- 
cussed tlin-Adbare  many  volume*  back.)— J.  W.  C.  A 
(We  are  sorry  you  are  aggriend  ;  but  ire  cannot  really 
remember  every  question  in  Todhuntcr.  and  the  in- 
ataucee  of  rejection  you  mention  wi  re  probb-ms  w.-  luip- 
pened  at  once  to  n<o*rni*e.  We  object  to  tuathx-nisii.  nl 
queries,  because  they  occupy  much  space,  are  difficult 
to  print  correctly,  interest  issmparatircly  few  readers, 
ana  give  trouble  to  other*  iwssIUssdy.   Prequs-ntly,  a* 
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a  sds«rtlsesi«*t  la^rtnl  Ut 


perllse.   No  foist  pss*  oe  psosxrsua  Ailtirt. 
less  this  rive  SslOIns.    ltMsca  U»i  fur  -mrtrt  of  spur,  ths 
*as*-nU«sss  msy  b*  B*rsrtsia*d  tin  lt>|iLinU,l  to  111  lllbl.taer 

.  AOTEUTUJEat»T8  la  KXCHAXUE  OOf.UstN-(or 

S.  4- 

Twenly  fosu  woedf  01 

r*r  every  raeeesslint  facht  w*r4l  .  .  0  I 

ariVHttTlstllEJITS  is  Lb*  Hlil-t»>T  DALE  COLCMS 


i  girv  truubU- 
with  yuup»rU  Uiin  »n  V, 
f  ■ .  r  uuertioa.  or  Imm  a\>{ 
arri  vc*.  whiafh  w»-  an 

CIIUMC'  «uffleit'Bt   W\>VH*  h: 

caiue  «t  bt-'aitatc  Ut  u 
f(>r  rcpliai  Ut  at»  n 
wVouW  not  be  ntwrnmrj 
KegUttmtkm  ut  bkitioiV'ri 
d>  tire  th&t  jrua  rUiiiutl  it 
Mr.  I'riini.jii'.,  reply  to  an 


\lmh  biec'fi  ^**»»ii 
ret*,  a  much  neuter  «julut i> >n 
rai>eUod  to  thnrw  av*ty  N-* 
ikhvudy  boca  jnvi^n,  «n4  b**- 
hv  eipt^wo  of  #c\  vrmX  diA^rramix 

itsVCJn,) — J.    CitAMtllKlaAIS.  til 

but  it  would  b%?  3d**ijubl(a. 
II  til  I**  u«ful  n.mpljr  ju  ■ n- 
titlv  »t  nuch  a  date.  S.  s*«j 
Lbrr  muri-it  ia  tiiix  uu-lImt,; 


•umpi  SU-ttD*  (mStptct  ipn-r*T»»*,y  Ml.V>a»T  ttmaft  .  u; 
IX-  »rat  whm  ft  U  lnrnnirniU«t  tu  «tiUitt  V  v"  >  « 


mhm  ft 


Erery  Workman  earaf?ctiM  with  the  BaiMin^ 

Tr»vji-  rrutiirtac  a  i«it>t*u<>n  ■houlil  **..-  .(.•-  in  "  TMK  HI  ILO 
KK\T«r    patklidiM    wry  »K"U\V,    prk»  >'o«rpmw't», 
ml  JI,T»rWU>rl-»yttww-t.  Cu-twt  i(M.i*f ,  U-udo*.  W  C 

"  1Kb  i»iriLt>i?(u  >m*ii  tb#  r'rtiirtp*! inttTTiJif. t*pw+- 

itinjr  ArrhiUcU  mmi  Kuitetn,  uul  h*u  tk*  ULrgctt  ciKbltvUun 
of  ».iiy  Traf tmmion*\  iuvrntJ  la  tivr  klnft*U*t». 

Kthtt  WorkMaa  •!*.>«*] d  iMil  o«  "  THB  TlVriT'TVi, 

N'£WH"HifT  Wfrkit  hi*  a«b  or  ColTrwj  Ho-mt  M*  wtlt  tln4 
marr  "  I.ltiU  of  7  .'p-i.*t-n  ■  fur  n*W  work  U  ft  *>T(TT  wet>k  thaUh  la 
fitlLsir  pttpcr,  *md  ni  ihm*  Judif  «h'p'  •»  t.  ■ •  i  k  - 1>  tu 
M-  hi  «*•**  «['*-  »i.t  .iiMi-.l  In  iTuiti**  Ha--  i»f  "  IttU-n-un- 
■nnifaUun  •*  if  Ii-*  wut*  to  kuti-r  anvtliLn*  ■•-■at  til»  U***-.  t« 
writ*-  to  th-  Mitorlf  Hju  *n-  *uan  ^j,vtu  to  »*A-.4iv»Jto 
fcifthl  in  tiw  fmy**  wh#a  he  w»»itt»  wart 

Thf  chwif-  fuf  A  lwrtwm.nU  f.-r  H.tamHrWw  I*  On*  fttifUlsr 

m  Twvmlj  WLAwnU,  w<t  mipnu.  tot  er«j  BUbt  ««fi  *tu*. 


!l».-rn-r.t«  fk  "ti    1li"  ol«V 

•  Unt-rUoii  Ln  tbc  fL>*li)->ii**j  I  nA 


TEEMS  OF  SUBSCEIPTIOK. 

PATABLE  t»  ADTAKCE. 
k  U.  far  Mi  KisiUm  snd  III  tor  Twsls*  aunts*.  Post  frse  to 

•e»  wrt  of  t»»  I  »lt-sl  Kiasaois  For  lae  Vslt~l  *l*Vs.  IS, .  ot 
1 .1.1.  IV  si-lj  ,  t..  fisui*  of  lleUlsm  Its  ,  or  M  »•  to  !•  '.•■> 
ivu  Hrlsofc  .  ii.  U  .to  leAUsd,  th*  C*p.  ts*. 
Imlios,  (isii.os,  Sun  biotu,  K«UU.  or  *sy  of  th*  , 
C-.hml.-s.  lai. 


1>T 

rsta  jl 


■sShMMMMi  be  sest  Wat  *f  ttj  Uelurf  Kla_ 
oollnary  newspaper  post,  oul  BOtt  be  r< lalltssl  f or  si  the  f 
sAl.  **sa  to  Oliver  cxtf*  postsre. 

Messn,  Jsvss  W.  Qnss  asst  Oo..*f  PM.Caestnst  street  Phils- 
stslphU.  srsi  sutAtiiflfsl  to  rerelv*  tulMrrtpUuns  lor  t*r  t'DitM 
Slates  for  Oir  KMll.lKH  METHAMtC,  at  tae  rate  of  >  doU. 
Wr.  itoM,  or  Talrtwn  HliUlinr*  snnurn,  posl-fre.  The  iufi<* 
wUl  be  farwanlsd  Slrset  by  sisU  fru*i  ttr  psblohln*  iiltlio- m 
l^inilos.  All  subss-tlpUoss  will  co*n*ie*K*  wilt  th*  sumtser  first 
Imu^iI  *fti-r  tae  rss  ,  Ipt  of  th*  sabw  rlpUtHL  If  hot  k  bbbsImts  are 
I'mjir^d  u>  sooapUtL-  solsmes.  they  loast  be  paid  for  St  Uvs  nu  A 
•d.  each  copy,  to  cover  estrw  posts**. 

\oU.  xxit  .xxti  ,xxtii  .  xxriii  ,xxx  .  xxxi  ,mn.. 

XXXIII  ,  XXXI V  ,  sod  XXXV  ,  eooad  locUith.:*  sac*, 
all  tae  otaee  hoond  vfilsmes  are  est  of  prist  Subsrrtbcn 
srsaM  do  well  to  order  volumes  a*  sossi  **  posslhl,  after  the  roa- 
elasioa  of  eseh  half-yrsriy  solum*  in  March  sad  l*eptemb*t.  as 
oolt  *  llimlt.*!  sussl.  r  are  bosind  op.  »nd  t*i~  «*in  rwn  out  of 

 -  - .        s*a  a     _ S     -   -    h  L     ■        i  ■  *  ■  M  ^.** 


ancls,  pairs 
sra.  I 


print    Most  sfoar  bark  sombre*  ssa  be  h*c 
isu-h,  lhe,ov-h  tiif  l*K>L«-llrr  or  mwsievl.  <*r  l|d  rsuh,  p«»t  rr«- 
rr.iuithr  usV-e  iriispl  Isdi  a  buuilxn,  wliU4  sr»  M.  «*tb.  or 
post  tres.  tfd  ] 

ladeir*  f«  Vols  t  .  VI  ,  VII  .  VIII  ,  tad  IX  ,  M  osr*  Part 
fres  3rd  each  Irdrsrs  lo  Vcd.  X]  and  l-i  splw-qu-st  suit.,  id. 
ass  h.  OS  posl  free.  J|d    Cass*  for  btodlsst,  Is  sd.  esib. 

Sutwertber*  so-  erqneste*  to  order  Cass*  an*  Vols  tstossh 
«>r|r  book*         aiM  ■- ,il  Sa  se^d^  dii^l^rhi^nwalaUiias  of  th* 


NOTICE  TO  SUESCRIBEES 


MWritwi.  m-nTlnit  thfir  •rnpi'*-  **ir»rt  fnwii  tin*  oatM*  %rt  r-> 
Qui--t«-»i  to  *Vwa»rrir  that  tb*r  Uit  buittbf*  of  thr  t'-nn  for  wfeU  b 


Kppa'a  Cocoa. 

— lij  *  tkaruUKA  knoi 
U.r>  'iprr*tloa.  of  dlcrtatinn 
r*tl'>«i  olth*  Arc  tirt'pvrtir. 

iltiC  UlilrO  w .th  A  d<  lictitPljr  flj.»*»rr«d 


..  Oratefitl  and  Conifortinjr*— 

fcnowlp4|i*ur  thr  li«t«Jml  U»a  which  mw  rn 
kjrf-alii.i.  *n<J  irulritkra.  and  by  m  fur-rul  *pp~.i 
rt.pvrtira  of  w«y  i-  l*rt»-4  rt*r«-a,  Mr    Kpp*  ha« 

th.-  j*£i 


prti* UitI  our  t 

whtfh  may  aa*r  ua  man?  h*«Ty  <lncU>r  t  UlU 
riuiaa  ua*  of  aurb  arU'  in*  of  ttlrt  that  a  ctiu*vtiti 
ally  buill  »p  wntil  aSr^tiit  ftvsurh  to  r*-«.t 
diarwU*.  Hutadrrda  of  •ut-tl*  nvavUdl***  ir»  Btaa 
to  attack  WsVct*-t*-t  lh*r*  La  a  WNlk  poiat,  W»J  v-af  'arapa  tna.ny 
a  fatal  *tta.rt  hr  hr>*r«pi.n«  our*Hvr*a  w.U  fiirtiAi*d  with  purr  btuwl 
•nd  a  iWop»TiT  niKiriOaeftl  frajne." — O"**'  ,vrfw<*  i,*t*tt*  —  Mroi 

*■       ttold  Ollay  lh  1«V.-U,  UlHwltM 


Lirxi"  urnuii 


and  a  p*v.im».t  n»ux..firtt  rr 
amiply  with  tmiUw  watrr  or  i 


OUR  KXCHANGE  COLUMN. 

TU  <k*rp  for  Erttvmp  .Vofir's  u  M.  /w  fAs  lfri!»t  iwras, 
«nj  3a.  yor  r»rp  .«c«*n»  8  leord*. 


Holloway'i  Pllla  and  Ointment.— The  poorer 
Inhabitants  uf  Isfre  i  Ium  will  find  taesc  remedls*  to  be  their 
any  iiestlLrs,;*  rssjm,  or  whea  from  snlaosn 
,  bolls,  abseeases^  or  uleersUons  Wtokea  tbe 


Allldndsof  Sci«ntlflc 

mUn-rs  — «.-.ri  .in.  Mience  l»,p 
Tottuukafl*. court  rosd. 


He-lbfomiht  -tl,  rsOr^rbrtdf 


CBO-Tw    OTJiltlllV*,  1> 


Pair  of  tft  < 

INI  f.»  pur-leed. 

Hot  *.  Belbrousbt'i*,  etoarbrldse. 
"  Engliah  Mechanic" 

•■  l-bc.b  ilrmMik  News.    I WJ  ssrlous  aoslsst  No* 
as.— Hsta,  lldhruurhb**,  Moorbrtdse. 

WrltlnsT  -  Window  Tickets,  Bhow-CanLs,  Sum 
Iloanl.,*.-  ,  wriu>»  In  a  asporior  style,  l*  sxrhtssi-  for  sov 
•rtli  lo  of  c*n-  isl  use  —  *f  A  as*.  »,  Hia*e  tensce,  Ooaioservul- 
rosbd,  rsekhsas.  I>  K 

Wanted,  Surveyor'*  Level,  dumpy  or  oOwrwise. 

In  evrbsnr.  f..i  «i.l  Miner's  Dial,  by  Arehbutt,  to»t  tl- - 

T».«..,ai,  Ul*b  siren,  Newport,  Moa. 

Stake  your  own  0»*_-0»mplcle  Apparatu.  for 

sli  lisht*. »,  •■  roodlll.us,  wurtbls,  works  by  t  wslsht,  cs 
cbaag*.— IIst*,  ltsHbiuusnton .  Stourbrldse. 

Portable  Equatorial  ltetlectin*:  Telaaoop*.  by  Horn* 

and  TburnUiwsiU-.  optli  lass  to  the  stoysl  Ob*er»*toTl-s  , 
r  .pressly  for  a  **»l>!**o*a  I  HA  f*  ,  SB*  adspted  for  arte  ~ 
slid  plssstary  oWrvanrm  snd  eeaaet  flnaUs*  ;  caa  b> 
phstocrsrklrif  lun*r  i-tsnif*  ;  iln    mirror.  Ill*  f^rtts 
tear clraa,  isvotrlns  body,  alow  saotloa.  bnder,  oai  eiepaixe 
*vll  tdtptnl  foe  IsdU  ;  swlsrrsal  adjuatiaent  screws  to  »tm  I 
BlUsI  with  two eonipaet  esses,  mirror  alow*  root  C»    Offin  ii 
'  -Apply,  D  MiliVits.  XI,  Hpsatir  roid.  UsOiitwortfc 


oSTSp 


ibl< 


igitized  by  Googje 


5S2 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE. 


Feb.  23,  1883. 


te  Camera  and  Lena. 


Splendid  i-i>>"""  Camera  ■ 

with  J  doable  lark  elide.  <"  «'»  pi' 
I**..  IreUaw  and  cuBilwici, 


ley  Min»t, 
.  In  rirtiarefe  f.»  1'iire 
•■  Naaa.  Watli, 


"  Royal  Dictionary  Cyclopaedia."  ts  books. 

allr  WW.  tee*  laanileoMirly  iH.uad,  full  id  map*,  and  rurrnTliire 
fill  rKChaawa  fur  hantlueil  ota  ur  old  plino  —  J    lllaca,  lei. 


vJul  rKthaate 
Keut-ah  Towa-road.  N.W 

Wultimm  Watch,  best  timekeeper  in  the  wotM.  only 

Dt,  «..Ul    ►.»!.«.  rn>Uir««-  111 

in  watranty    WUI  alters 
i,  MLllbrid«e.  U.oacuSc.  \  urkehlrr 

Telescope.  a»tronomir»l  and  tcirr-ttrial.  lj  object- 

|1»,'.1mt  drawa.  tw.>  eyepiece*  »>  !»rre  pair  .if  Opera - 
aMnaace  nrw  Will  earline-ar  f.r  |...ii*.|e  har-lled  ll-e.il,U>i.dt«s 
Una.  Oners  wnnleal.-lK:\.iiaa..*,  lua.taa-uBre.Yorkat.lrv. 

Launch  Engine,  new.  cylinder*  6  inehc-i  diameter, 

atrokr  «  tor  low.  icon  metal  purj;i,rrvrr*i«c  ifar  Can  hale  a  two 
or  three  blade  nropclUtl  >r  area,  i  >spllai*: :  on  cans-haft  fur 
k'ltnir  acrrw  aaafl  to  cuxiar  III.  tana"  i  h.wi  r  (itn  aMia  H»- 
rbiac,  tie  woajd  aril  nt  halt  |"lc*  ,  aalee  IB  Milli-,  lntlaeer 
a.  latneroey-road,  Raalbuurnr. 

Engine  (Horiaxintal1,  cylinder  S  iTu-hea  diameter. 
7,ath«.  i-n>n  ■tan'UM*,  fift.  pLuuctl  l**!.  Gin.  w-ntr*, 

h.  ail  (CMf<«»f-I  fwr  m»t.c)rlmii«r,  Ik*,  fc,  f«..ir-. ,  la.ii;.'  111.  »p.-<4  fly 
ihrtl,  duuhrf  r»uk,  ml  .u*t* »■!«'  i^ntn*  ,  n\*i\  ii»  n*-..  Km- 
rhin«T    Hccftbore.or       — M* . ... » ,  *,  Lauxii*)  E«i*t 


Tricycle  wantM-  in  «%^hanp*  far  .Viu.  Club  R.nnrV. 


"National  Encyclopaedia."  nabnnnd,  M  itV 

F.ti  haaecd  fur  "  a*i*ma  Oua.lp,  *  "  late  llci-taal  Oh-ervcf," 
Natural  Htstcary  hooka  to  aauoe  anwuul  —  *Ha,l..!t.  Victoria 
atret't,  Huaaulaar,  Manchester 

Britannia  Co. 'a  Lathe.  Fretanw.  Saw-lVm-h.  nnd 

Drklllaa  Machine  .  all  Ml-  a;r].*r-tua  In  rtr*t-eln»a  t.rdtv  .  eaaery 
wheela  ami  aH>K  ate  .  coal  i.7  11a    c.cn  cr  i i.lianee  — J  U  a  . 
»,  rataraalaje  YUlal.  seaelaAto* 


Instantograph,  l-plate, 

L    lalara.-C.X-  Psaec  a,  Frraiih 


Wanted,  aboat  ftin.  itran  Lathe.  ' 


Will  givr  in 

i  c  i,a,- 


Min.  utd  6a.iv.  Bicyclea    WU1  fin  eillKr  in  *x- 

raanirr  tW  fnud  in.o  Ij.lt.  .  at-mt  Nn  nulla  Th«  Ucjil.a  ha»r 
UU1  iMaulata.-C-T.  C  .aJ,  hwfciU  llmM,  Hall 


OrwanetU.  «>a«  £8  irv. .  with  lurft.  mine  roUrra  on. 

iala.  Kl.)tlc  .  alU  m»»  l»  •  >'  fca»<i-  <ji  a«)  c«i».ti  .  t... 
T  C.,a>,rrr«a>>la-atrret,UalI. 


la -V  Ka 

in 


ILcjvle.— 1'artanalar-  to  W,  J  .  S.laakn lauat  Mark.  t. 
fart,  Loa-iun. 

Photograph*  (. 

Ilall4la«a.  raMarl  aUr. 
lie,  Troafatt,  tilaataw. 

Half-hone  Vertical  Engine,  in  thorough  working 

<»rkrr.  with  •U>aa-  brat  Mraanr'  ft.r  atitlhillf  uarful  fjr  :^ia 
Lathe, ;aw  <hotk  <ir  h^ndalotlu  prtfL-m-wV  —  wain,  9,  Larrwrat 
■lra-1,  UnlaaJl  laar.  Daltufd. 

.  1ft.  tUn.  Lathe  Bed  and  Flrwhwl.  Ex- 
aUrcr  l*ra-r—  ku.aiaaau,  1*,   UttW  Caunh-atrart, 
naaU,  Ixaouun. 

Wanted,  pieeea  Braaa  or  Zinc  on«  inch  wide. 

lanoua  that  kaiaa  an4  Wacta  ..aiLaiia*:  I'Otra  Alao  mlUlaf 
w ttacla,  pattaraa,  tic  ,  to  Psarra .m a ,  Kuahdrn,  Hifluua  I'rrrtn. 

Wanted,  ti  eoinpound  Slide-Rest.  Useful  rxcliaiigr, 
or  part  caah  — wivtiaa  liai  I,  Porta  Hjr,  lavnark,  .N H. 

Wanted,  Row  Roaa  Rapid  Symmetrical  Lena. 

Will  cicfcanf  Brat-rau-  laaUTa-alldiw  to  doable  the  value — 
Taoaaa,  Htrviurd  Uuuav.  AlUju  .  W. 

Dynamo  Wanted,  nnall,  cheap  ,  for  pkh!  ivtchangi!- 

— H.       aaaiao,  eliaaalat.  Lek-eatee. 

H  noriatintal  Engine  ;  exchange  for  good  54  or  (tin. 

ide  riart.  tar  aoaae  goaal  ugfTa  - O.  O.i  i.,  I.  (n  11  atreet.  War 


Tricycle,  only 

what  oaf.Tl  la  rnUaaju  !  Apj.iutal  - »  aaiTB.  UlUtua  road. 
Wolirl  aauipton. 

Engine  Indicator  Wanted  for  part  tuh  and  rngin- 
etriiia  ttooht  ,  partleolara— It  II  M  ,  a,  Wtlllaietoa  Krldev- 
atrret.  lareae 

Bpupndid  J 1      ar  Frame,  aix  «<>,  iron,  thoniagfalT 

weUflniahaal  ,  (jrUalul  aawa,  pulli-aa  at  llMat  Zft  dUuartcl.—  T. 
MtAau.  HeoUa  ateiet,  Walaehaaiu. 

Holly  Fretwork  Machine,  large  fare-plate  for  lathe, 
double  throw  crank  aaaft  a.ia.  t-.i.e,  Ivt  uf<  Accrual  apparatua  , 
earn  la  e>caaalT  -XU1.  f  I.Uaat  \f  «a-ka,  Ipawxh 

Kour Stoekweile  Patent  Self-liKhtinp:  Oaa Burners . 

Ilajbla  by  tarulna  tap:  rtiat  lea.,  what  oHua  ?-laM.aaa,  !.'>, 
Tworuley  atreet.  fiartoa-oo-  Irent. 

Horizontal  Slide-valTe  Engiaa,  on  tnua  pilUra,  litn. 
atroke.  la  arwl  worklcwx  ard.-t  .  foe  aalt-roa-op.',  or  otTcca— 
(hecalal,  a,  \t*Hf  elr>Tt,  I'ortaua  xiuair.  W. 

ed-Boxea,  three,  good  as  new,  measurement,  19 
A  Narratie.  of  the 

Hrackentmry,  two  Tol 
lluao.ll,  UeeaauUre 

Ecxamtrie  Cutting  Frame  and  _ 

Hark'a  ,  aaatia  paeaJUl  a  lie  alaiat  11a.  lawa. 
.1  atuitera  atnet.Ht  Joka  a  rvaut,  N. 

Sceaograph  or  KerveiUeux  Wanted ;  gire  in  ex- 
eauaakfe  faatleaaaa'a  aalrer  lean  kuater.  caoitp«.naaU4  aalaaee, 
il".  It?  !4. •***  Uaaekeep.1  —  llcipnii.,*,  .Sapler  atreat, 


of  the  Aahantee  War.  by  Cptait 


THE  SIXPENNY  SALE  COLUMN. 


^afn-rfiaeiaeale  oea  taaart-af  in  fait  eolaaaa  of  l*e  rale  i>J 
Sat  /«r  tae  *nt  16  aaonle,  oad  tW.  roe  every 


For  Sale. 

Electric  Machines.  Indira  tore,  BeDa,  Batteriea, 
Were*.  Kwltehea.  TirnUnala,  Carboaa,  etc. — It  law  aad  Co.,  Ulew. 
trWiaaa,  Hrtatol.    ;Uat  Twupeaew.) 

Tricycles.  Bicycle*.  —  Bets  of  Wheels,  Parts. 

Send  fur  uaA— W.  Cauaait  aad  Co,  Wewaaxaftc-ld  road,  Wolaee- 
haiaptua. 

Turned  wTooght-lron  Pulley  a.  not  poliahed  on  s 
gTiudatone  hke  thcwe^atnerally  aois    Cheap.  aUoa*.  tear.— J 

Friction  Pulloya  diara-a*  with  fart  s 
Change  Riogers  aboi 

Ulafi  r*  '  Retors  "    >«w  l"eala 


ould  read  the 

wea-k..— I 


'  Bell  News  and 


Hand-Bell  Riogers  will  find  valuable  inforraa- 
tioa  m  tl>»  •  K. II  N.waand  K.*».d.  -llai  rrcu.j 

"The  Bell  News  and  Ring-era'  Record." 

Retry  friday.— Abt«»,  Aaa  ktarU  lauur,  Loaaluu  .  cad  ail  >ewa 
aceou. 

Micro. cotilc  Objects  for  mountirur  rVunple  30 
prr|NirHU<.na  aud  prut1  Hat  la.  Iti — it.  Hott-ir,  Giott  atttrt, 
MUpaii  J ,  Hall. 

An  tax  OS.  curea  Com*,  Warts, 

tnar trlluaa  aad  aufalllax  ceutaaly  >ui 
rlwtline  wot-  front  the  Vt-ty  Kt'Y.  Itron 
Chaaabeilaia  1'iiee  It        per  a..«.  of  all 
III  1>1.M  Co  ,  lipoid,  lyat.  tl.lt  r. 


Voa  X.. 


prKf  al  ll.t  acal 

Peat.  -Oateiell  and  Son'a  aeleeted  for 

RTreahoaae  plaata,  ae  ,  lu  lanfe  or  aouall  tjuaAl 
applicaUoai.- Addleaa.  lUataene,  Klaujwond. 

Stammering  etTeetually  Oiirrd 

aad  afanual  ol  llaalrueUxna.  ur  penamallr. 
Aabeat  1'ark  Ubeaey.  Uurhoury,  X. 

Screw*  for  makintr  models,  etc.   Kan  : '  parxrta, 

etintnlnlad  oaa  doeea  keaaa  and  ateet  arrewa  [aaanrted  alaeai.  free, 
7  atauipa.    att-rrwa    ouade  any  pntlera  to  order  — H.  V  laira- 
 OvtiUaa,  Hlsh  atreet,  slou«h 

Boxwood  Beels, 

StLiaaa,  I'reat..a 


llat.raaaa. 

Vffaan  laask  foot  let 


Dynamo*  to  lirht  aix  in 
taa  he  tlrtt.  n  fi 


The  new  patent  Arr  Lamp,  from  ii  5a    The  best 

attaaUt'aC.  caropeat  lamp  t  ktnut    tit  raa  a  *  .  a  llaoraiaa. 

Inventors  can  bare  use  of  Weam-l'nwer  for  rxperi- 

anenta.— CJrraaNaaa  llautaaaa,  Itt.  at  Jean-  atreet,  LuaOtia,  1.  C 

Violin  for  Sale,  mairnifatsrnt  aolo  tone,  auitable  for 
Lantern  Slide*,  job  lot   "  nop-o*-my-Thumb  " 

U    ••  niarrtm  a  llewnwa,     IS    •  Pwat  In  K.a.u."  II  ,  10.  M  per 

-,   I),  Hallway 


aet,  in  amahofaa)    franaea,    . — 
Approach.  Uaaaon  ilrvdaa.  »  K 

Lithollne  |.f  ••!.-.•  isrraatation  and  roeroaion  in 
ateant  ItolUra  — rartat-otara  frota  the  LW*StPi*  tV,  11,  tlut«a- 
atreet,  Oldhaia 

Fretwork  — Illustrated  Catalogue  of  Marhinea, 
TtHoa,  Wood,  and  Xlnlatare  PeaisnH,  two  alampa.— Ilaaoaa 
Uaoa  .Selue,  York  a 

The   "  Perfect  "    Cigarette  Machine,  nickel- 

plaCed  aad  p^olahed.  poat  free,  T  aUaapa  — Kaa  HawTUBBa,  ftlga 
Sate-atieet,  Ulilnlnihatu. 

Exnuikite  Birthday  or  Valentine  Toilet  Cases  tor 

jeeaorta.^p^  tree,  llaUaapa.— lea.  UBoeaaaa,  restate  atc.-l. 

Prrfeefa  "  rerfeet "  Sensitised  Paper*,  quire, 
10a  ad.  .  half  ajuare,  3a.  fcl  — 2t  Uleaarni-road.  t^aptoa,  l.uitloaa 

Bootb'a  Mitre  Cuttlnr  Machine  and  Patent 

ioiaer'a  luataacaaeoaa  Uclp  Vice  — laaat  taaaaa,  Aawal  fur  the 
above,  11,  nutaer lead  terrace,  PLwiiica  leppoaata  the  Muuater 


aterurs  atuilying  in  the  above  art 

■ra.  rocket  aplrxllea.  K.  a-an  canola  etarmoaajaa, 
rharataste-wa.  rho*ln«  pt  |r».  Sc  .  4.  ,  aa-  P    H.  X.ratw.,  at. 
litaper  alreK  Walworth  1  oad,  lAjndva.  Xrcluitlcal  Tool  Maker 
.atratkiadCo  .r'  " 

Blaelcwtll's  New  B 

llat  platea,  | 
G.  bLkcaw 


PyTotecbny.— Amatenraj 

an  obtain  foraaere,  1 
harftaii 
'rapee  a 

1  rata,  Knock  aad  Co..  Walla,  t.  ,  Ac. 


treat  power  at  aeaall  coat. 


Battery,  aqnare 
coat,  ajuart  alee,  aa.  a 


Senarmontite,    ttesuUful  ivtahednm  eryntals  of 

BbtCH,  erry  cheap,  kd.  reach.  Alao  other  aatareaia  aaai  cryatala— 
Ore  t>.  kutaatcu 

Collector*  unci  Dealcn  can  be  ■u|ititl«l  wltli  Mitu-rila 

ta  kaave  or  tonali  ouauutaca.— Dm.  O.  IlLacatalLL,  SI,  Chapel, 
atreet,  Ljrerpool. 

Pricting  Presses,  from  10a,  eomplete,  with  type, 

to  print  pafffhla  a4ir,  tea  —  Aoaaa  Hb-.b  ,  tiBicwtry. 

Photograph  Taken  in  loo-fold 

lata.  Id.   Apfavrataa,  Ha.  opwaeda.- l-caraari , 


Pimple*  on  the  Face  ;bow  to 

d-A.  atVar,  The  Mad  .0. Thetford. Kort 


Po 

r.acaa.  Aaalyat, 


ataaraalerad.    Toe  btat  leaf  sold,  apetlally  prrpaoed  , 

t  free,  la.  kd  .  with  fall  laaua 


17  Bay  partus    Patapie  buok ,  act 
liana  foe  mldla«.  wrltlja,  life 
caewcuftoo  rood. 


aVc.-Uta.  Koldbeater. 


Fire  Alarm*  (Oilmore  «M  Cluk'a  Patmit), artin-r 

by  rapaaaluii  of  BtcUl  No  attention  nc  f.atar  realuared.  Set  Co 
aay  tempcralorr     I'rcee  Aaa.  eai-k.—  Ci-ibb. 

8noky  OiimneyaeuredVvtliiii  raUtit  Scientia  Cap. 

to  Si  iiaaide  chtoaaey  -  pat.   Hoc.  Sa.  tal. 

Prion tia  Exhaust  Ventilator  for  moms,  drain  pipes. 

At  ta-— Ct-caa,  »,  llanby  atreet.  Teckhaea.  a.« 


Tricycles  and  Bicycle*.  Send  f»r  Price  List  oi 

the"  Alexandra,'  K-  W  Uun  and  s.«,  Bell  auect,  Woieer 
haaaptoa    Cane  peal  la  the  market . 

Boilers,  requiring  no  brickwork  ;  will  accept  lowest 

pruea.   JtoJ-lwrae-m,  tradl-y  road,  Weal  Hrttmwara. 
and  >  kd  per  1. 


Whl*t-Playinir  Automaton.  ^tclOn*  dittc. 

int.  I  and  Ku|.lt.»nlam  lia)ei>,  gc.-Uo.  U  M.aa.  ».  t  ^upUad 
ecrtet,  Manchtwter. 

VentrUoqnai  Figure*  in  (rnrt  variety.  List  on 
•rpll'  atl.-n  -K.  I.a  X.K,,ja.Co«pUaJ  at,./.  t.  Xamhr 


La'  he.  flin.  centre,  «J t.  plane.1  bed.  V-t-J»fe.  ehie- react. 

ataildarOa.  ti—  t.  Ilc^uacai ,  laautaata-r  road,  rrcwlcot. 


Standarda.  Fly- 


Mcidels  of  Machinery  and  Me.  ruti|-tl  In 

tt.  teal,  aad  Unaalaut.    Mode  ate  prtcva    lieal  w  .ikcni 
Sat  a  i.e. 

Stocks.  Tape,  Rliytciera,  Cbaarn.  S-ud  for  List.— 
W  11  «.iit.  r.Cotdaouca  a  row.  Pelter  laae.  t  C 

Beautiful  Monogram*- — 40  abeeta  of  excellent  sote- 

ytaper,  with  Inltlala  la  suld  or  c-oloor,  ;d  ,  poat  tree 

Beautiful  Monogram*.  — 40  envelope.,  initialled  in 

ITcM  or  coaoura.  7d  — Haaat,  7u,  Bevt  adrb  street.  Hecxton,  Loreaoa 

Microscopic  Object*,  titillate  Haira  airaatrcU  m 

aattuuaOf.lifua  Uit  Utf  IVariarobr.  Itlrhly  Balabed  aliaea  TtaTwr 
(r'h  'd.  Tuinpae  Wide.  la-W.  Wuttt.  Waidia  place,  >ot 
llncham 

Carte*  de  Visit*  -Twelve  for       <*1.  ;  six  for 

la  »d  Hpeelni.  n,  id  -e»ad  Carte,  a ICh  -ut m pa  lie  parlrct  rora™ . 
toC  K .  lii^aira^iia^l'kjtoinplirr,!,  Fadier  tillaa.  HarUej  road. 

t  crew  Chaaing  Lath**.— The  Britannia  Company 

are  wllllax  to  niaicuttrturi' the  uld  rr-dch  ;ollern  Lathe  Hrada, 
althTraeelllns  Mandrela.ir  lliere  la  .ufBelrat  dun  anil  lntendlas 
|.urehaaara  ahoold  aaa.tl  laetr    i Jdreaa.a      Eapaelallr  aataptrd  ta 
optical  laaaUttuii-nt  aaakeraaud  amalewra.  — Batva.ata  Co  ,  C.I 
ciieater.  makt'r*  of  Latliea  to  the  ItilUah  Uorenuai'ot 

Electric  Light    Si  qnart  Ucinaen  Jar*.  Cells  and 

tarboeii.  M  ttrwunaUa.  II  rllKa  wont.,  wit*  atlaerad  parabola- 
lamp  Slt-d  for  6  aad  I  all  r.  penclla.  sit  ea  a  powr.oj  ale  lurht 
Sow  replaced  with  power  aad  daiteaou.  What  casrrar— H  A  , 
lu,  Hlf  h-afrect,  Aldetakot. 

K.itec  n  good  Comic  Song*,  in  moderate  repair,  fax. 

the  lot— J.  Uaaiti,  aparrow'a  librae,  lloahej  ,  H.cta. 


*.^Se,»e^5w^'f9 


fiin.  Fan*,  fur  willing 

rartlewlara.au nip  -  tit  r  Wl.i 


ur  hraring.  7  al-illinf.  each. 

.  Nt.dltaaa  Mai  Let.  >nlf'<k 


Microscopical  Preparation*,  hiifhly  nnuhaad  ; 

l.lul.-nial  and  l'alli..l.apral,  in.  lodlnj  naany  laic  ao.arina.na.  la- 
t  .  Ilta  d.iren      Uucallaral  Otr«»ta    I  urennnttVrn,  Pol vrvatlu*  . 


Ill-l.. I 
each  .  . 

~Jta.tonla,  lliatxta,  /.rat.phyt' 


I  Otr«»tt 
,  Ae  .  lad  each 


poeUrr  ralea  Lial'  and  two  aaaaplea.  Iwrc  Ja— Paajiaact  a 
St. ana  ~ 


ria.Cliilidoa 


C  Object*,  aa-ltvted,  unmounted  i  «TMai- 
S.  IllBtnM,, /..topaytaa.  Malltrd  atotaaleal  acax  . 


Otufitter'*  Technical  Instruction.  —  "  Th.> 

Prat  Ileal  lin.att.  I,  l«  aUmpa,  poat  fr.-r  H««bi  lay  oat.  I«hl. 
aad  emulate  publlr  and  iircc  .ee  ^lldiaaje.  lakt  metera.  aad  naak. 
aad  «>  auahecraert.  The  Phvtotnefr.  Kaploaive  Mil  care.  BaJ-a 
foeaaeertBlalas  tare  of  I'ipea  ,  Metera.  VenUlatora.  hcirarra.  arad 
l  lttlna-a  reoalred  ,  Oaa  IllauilnaUona.  lta»Bla!ar-,  Oa.teeatarw.  aad 
Mae  pa..  Practically  llluatiated  —  nana  aaad  Son,  C  rarry- 
etreet,  SUpletoa-rwad,  brcauil 

tin.  Lathe*.  Heada.  Rest,  arc,  well  I 
set   Caatliun. *d    cither  tirea.— Wataaa 


-Wacata.li. 
Meehanlcs'   Shirt  Cuff*  !for  repairing 

alampa  — 1.<  tlrra  only  to  H.  M  ,  II.  Carhaartoa  aleeat,  lata 

£J  17s.  «d,  for  Table  Piano ;  tp~)d  onln- 

Use     lama  re  paud  -T.aaict.  .,  ~ 

Oat  Compreaaing    Hand-lever    Pumpv  *>in. 


I  pairs.  ll> 

nbUuB,  W. 


dia. 


f'lqntee  eoanracrwa  to  JcaJlha  -C,  lt,Obcratels-l 

"  Tae  Phonos raphic  Lecturer  "  now  ready  far 

Mnreh  Contalaa  lUaOj  ttoida  of  akvcartliaad  fur  Id.  .  I '-at  Ire* .  a.d 
— >'.  Pctaaa.'iv.  PBteraoater  row,  EC 

Lathe,  sin.,  iron  Iked,  slide-rest,  scroll  cbnc'x,  eke, 

£>  Ma— CaABlara,  Woolatsa,  Soatloaaiptoa 

OlaorraDha,  very  choice.  Urge  site.  It.  M.  . 
ka  od  a  [ 


Fossils  (Barton  and  lliwUcavham:  -Surplns  lot,  31 

dlSeteal  la  td,  poatate  Id  —10,  Hat  re  Park.  BUckheala. 

Foakii*.  W  [shove  in  duplicate).  Is.  Cd.,  fkaetsg*  3d. 
SuatcuallUw  lfvatata,  td.  per  do*  ,  paaataire  Id. 

CeillecUon  of  000  Bird*'  Egg*,  British  sad  Forrtkrn . 
oate^arU^Mde-hlowa,  wlUtaanUty.se  -Waaaaaa. ». SattU 
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MR.  EDISON  ON  STORAGE 
BATTERIES. 

SIMULTANEOUSLY     with    the  pub- 
lication of  the  specification  of  Mr.  C. 
F.  Brush,  of  Cleveland,  Ohio,  relating  to 
his  invention  of  "  Secondary  Batteries  or 
Magazine*  of  Electricity,"  American  papers 
have  arrived  containing    report*   of  an 
"  interview  "  with  Mr.  Edison,  in  which 
that  gentleman    expressed   his  opinion 
about  storage  batteries.    Mr.  Brush's  speci- 
fication is  a  formidable  affair,  as  may 
be    judged    from    the    fact    that  the 
Patent  Office   prices   it   at  2s.  4d.  It 
is    illustrated    by  twenty-one  figures, 
and     there     are     altogether  fifty-six 
"  claims,"  so  that   there   ought  to  be 
a  good  many  novel  point*  about  tho  latest 
invention  which  tho  correspondents  of  the 
daily  papers  have  taken  under  their  patron- 
age.   For  the  benefit  of  those  who  may  wish 
to  procure  a  copy  of  what  must,  in  one 
sense,  bo  a  remarkable  document,  we  may 
mention  that  the  No.  is  3108,  July  1,  IMS. 
To  return  for  tho  moment,  however,  to  Mr. 
Edison's  opinion,  if  wo  may  accept  the  re- 
port in  a  Boston  paper,  he  did  not  mince 
matters,  but  declared  tho  storage  battery  to 
be,  in  his  opinion,  a  "  catch-pinny,  a  sensa- 
tion, •  mechanism  for  swindling  by  stocking 
companies."    Such  expressions  do  not  come 
well  from  their  alleged  author,  however  true 
they  may  be,  especially  when  we  learn 
further  on  that  in  1879  Mr.  Edison  him- 
self   patented  a  storage  battery  and  a 
method  of  using  it  in  a  system,  after 
having   rung    all    tho   changes   on  it. 
His  plates   were  prepared   like  Plante's, 
which  though  more  tedious  to  "  form," 
are  better  than  some  of  recent  invention. 
After  his  first  ebullition  of  scornful  criti- 
cism we  gather  from  the  report  that  Mr. 
Edison  went  into  the  matter  in  tho  scientific 
spirit,  and  whether  he  is  correct  in  all  his 
r  not,  his  views  may  be  cotn- 
10  the  attention  of  those  who  are 
e  question  from  the  standpoint 
of  investigators.    "  Scientifically,  storage  is 
all  right,  but,  commercially,  as  absolute  a 
failure  as  one  can  imagine.    You  can  store 
it  [electric  energy]  and  hold  it,  but  it  is 
gradually  lost,  and  will  all  go  in  time." 
Those  words  express  tersely  enough  views 
which  have  been  put  forward  in  this  country 
and  in  the  columns  of  this  paper,  but 
Mr.  Edison  goes  on  to  explain  why  the 
storage  battery  is  a  failure  commercially. 
The  efficiency  which  at  the  commencement 
is  very  much  below  that  of  the  current  em- 
ployed to  charge  the  battery,  begins  to 
diminish  after  a  certain  number  of  charges, 
and  by-and-by,  the  capacity  also  declines. 
Owing  to  corrosion  of  the  sustaining  plates, 
the  effects  of  local  action,  and  other  causes, 
the  yearly  depreciation  is,  according  to  Mr. 
Edison,  not  less  than  30  per  cent,  of  the 
first  cost  if  used  daily,  so  that  in  four  years, 
at  the  outside,  a  complete  outfit  of  new 
accumulators  will  be  needed  wherever  the 
system  of  storing  electric  energy  ib  adopted 
for  the  purpose  of  lighting  a  building.  It 
may,  we  think,  be  safely   assumed  that 
the  storage  batteries  do  deteriorate  in  power 
with  age  (quite  independently,  be  it  noted,  of 
whether  they  are  utilised  or  not);  but  if  the 
rate  of  depreciation  is  anything  liko  that 
stated  by  Mr.  Edison,  the  cost  of  accumu- 
lators will  lie  practically  prohibitive  in  any 
commercial  scheme  of  eleotric-bghting.  A 
very  simple  idea  is  that  with  a  plant  of 
dynamos  and  storage  batteries,  the  former 
could  bo  used  during  tho  day  to  charge  the 
latter,  and  then  during  the  night  both  could 
yOU  xxxvi. -NO.  033. 


be  used  to  supply  current  to  the  lamps, 
which  is  quite  true;  but,  then,  remembering 
what  has  been  said  above,  and  the  addi- 
tional fact  that  the  storage  batteries  will 
cost  about  twice  as  much  as  the  plant 
which  is  to  store  them,  it  is  not 
easy  to  find  where  the  economy  can 
come  in.  As  Mr.  Edison  puts  it,  you 
interpose  between  the  source  of  the  current 
and  tho  place  where  it  is  to  be  used,  a 
"  thing  in  which  there  is  a  loss  both  in 
charging  and  discharging,  and  a  loss  in 
standing" — losses  which  exhibit  an  increas- 
ratio  as  the  battery  gets  older,  On 


ing 


pp.  495,  516,  it  will  have  been  observed  that 
others  are  aware  of  the  economical  disad- 
vantages of  tho  accumulator ;  but  it  may  be 
that  in  the  future  some  one  will  discover  a 
means  of  storing  electric  energy  without 
waste,  or  with  that  minimum  amount  of 
waste  which  would  not  entirely  discount  th  j 
obvious  advantage  of  tho  storage  battery  in 
tho  matter  of  convenience.    The  storage 
battery  has  its  legitimate  uses,  but  wo  sus- 
pect that  where  it  is  a  question  of  the  eco- 
nomical utilisation  of  energy  it  will  have  no 
placo  in  the  system.    During  the  last  four 
or  five  years,  inventions  of  storage  butteries 
have  been  almost  pouring  into  the  Patent 
Office,  and  we  have  given  descriptions  of 
many  of   the   most  promising  in  these 
columns ;  but  a  few  months  ago  rumours 
begun  to  circulate  that  Mr.  Brush,  tho  in- 
ventor of  'the  well-known  dynamo,  had 
invented  a  secondary  battery  which  would 
prove  to  be  superior  to  anything  else  of  the 
kind.    We  find  now  that  the  invention 
relates  not  only  to  processes  of  "  forming  " 
the  plates  and  coating  them  with  suitable 
deposits,  but  also  to  tho  arrangements  of 
the  elements,  and  to  devices  for  automati- 
cally controlling  tho  current  employed  in 
charging  the  batteries,  and  for  measuring 
and  recording  the  energy  spent  in  tho  work. 
The  process  of  funning  the  battery  adopted 
by  Mr.  Brush  is  based  on  that  of  Plante — that 
is,  he  employs  lead  plates ;  but  he  clearly 
explains  wherein  the  defects  of  the  earner 
arrangements  lie.     In  the  ordinary  form 
of  secondary  battery  load  plates  are  im- 
mersed in  dilute  sulphuric  acid,  and  when 
a  current  is  passed  through,  a  coating  of 
peroxide  of  load  is  formed  on  ono  of  the 
plates,  while  the  other  occludes  the  hydroi 
of  the  water.  The 
withdrawn,  the  two 
the  elements  of  a  cell,  a 
between  them,  but  in  this 
peroxidised  plate,  or  in  the 
The  action  of  the  exciting 
slower  as  tho  coating  of  tho  peroxide  grows 
thicker;  and  if  it  is  withdrawn  without  a  cir 
cuit  being  completed  between  the  plates,  it 
is  found  that  local  action  takes  placo  between 
the  coating  of  peroxide  and  tho  metallic 
lead  supporting  it,  and  the  former  is  gra- 
dually reduced  to  a  lower  oxidation  until  it 
becomes  unable  to  yield  a  secondary  cur- 
rent, unless  recharged  or  reoxidised.  That 
explains  tho  loss  of  charge,  and  also  the 
higli  resistance  of  the  plates  after  long  stand- 
ing, for  peroxide  of  lead  loses  conducting 
power  with  loss  of  oxygon.    Tho  charging 
must  be  reversed  in  order  to  render  both 
plates  spongy,  so  that  tho  hydrogen  plate 
may  have  a  storage  capacity  equal  to  that  of 
the  oxygon  plate.    The  combination  of  tho 
hvdrogen  and  oxygen,  when  the  battery  is 
discharging,  forms  pure  water  in  the  spongy 
coats  of  the  plates,  and  that  also  increases 
the  resistance.    Further,  the  production  of 
n  costing  of  peroxide,  and  its  reduction  in 
volume  on  discharge,  causes  the  lead  plate 
to  present  alternately  a  convex  und  concave 
surface  to  the  opposite  plate,  and  the  result 
is  that  in  time  the  coating  peels  off  in  parts, 
while  every  time  the  battery  is  worked  sul- 
phate of  lead  is  formed,  which  exercises  a 
deleterious  influence.     According  to  Mr. 
Brush,  these  disadvantages  are  avoided  by 


metallic  coll.  Thus  two  plates  are  so  ar- 
ranged that  they  receive  a  coating  of  per- 
oxide, while  tho  hydrogen  plate  is  placed 
between  them ;  or  tho  two  plates  may 
be  put  into  a  lead  vessel,  and  both 
may  bo  previously  prepared  by  coating 
with  a  layer  of  oxide  of  lead,  mixed  with 
caustic  alkali,  instead  of  the  other  salts  of 
lead,  which  are  stated  to  yield  non-coherent 
deposits.  Corrugated,  ribbed,  and  perforated 
plates  are  well  adapted  to  retain  the  coating, 
but  they  should  bo  prepared  by  having  the 
hollow  part  filled  with  protoxide  of  lead, 
either  dry  or  in  paste,  and  then  immersing 
them  horizontally  in  a  bath  of  caustic  soda 
or  potash.  When  the  depressions  of  one 
sido  are  properly  coated,  the  plate  is  re- 
versed, and  the  o 


sting  tho  plates  with  porous  metal  is  to 
luce  tho  lead  from  the  oxido  and  other 


ther  sido  treated  in  the 
same  manner.  Mr.  Brush  says  that  plates 
of  other  metals  than  lead  may  be 
such  as  gold  or  platinum,  in  which 
tho  peroxide  cannot  lose  its 
by  local  action.  Another 
coat 
reduce 

reducing  gas  at  a  temperature 
to  cause  fusion.  Mr.  Brush 
that  by  placing  the  plates  in  a 
in  a  horizontal  position,  charging 
them  with  lead  oxide  or  nitrate,  and  passing 
through  the  chamber  carbonic  oxido  inixea 
with  nitrogen.  Tho  coating  thus  produced 
is  said  to  possess  properties  differing  from 
those  of  spongy  lead,  and  from  those  of  the 
electrical  deposit  of  lead,  having  many  of 
the  advantages  of  the  latter  while  being  free 
from  tho  disadvantages  of  the  spongy  load. 
Plates  may  also  be  made  of  metallic  lead 
and  the  oxido,  pressed  together  into  a  com- 
pact and  firmly  coherent  body,  tho  veins  af 
oxide  ramifying  and  extending  through  it, 
and  forming  channels  for  the  passage  of  the 
electrical  action.  Other  methods  of  forming 
plates  are  described  by  Mr.  Brush ;  but  so 
far  as  wo  can  see,  the  disadvantages  of  the 
storage  battery  still  remain  sufficiently 
numerous  and  serious  to  warrant  much  of 
tho  criticism  to  which  it  has  been  recently 
subjected  by  Mr.  Edison. 


SCREW  MANIA, 

I AM  now  enabled,  by  the  kind  assistance 
of  a  friend,  to  sond  correct  working 
drawings  of  a  device  for  cutting  screws 
without  overhead  apparatus  or  traversing 
mandrel.  Although  I  have  had  something 
to  do  with  it,  I  do  not  by  any  means  claim 
this  invention,  which,  in  its  principle,  is 
similar  to  one  or  two  contrivances  which 
have  appeared  in  these  pages.  But,  whereas 
those  wore  imperfect  and  experimental  in 
character,  tho  present  is  a  practical  and 
satisfactory  arrangement  that  has  boon  tried 
and  proved.  The  gentleman  to  whom  I  am  in- 
debted for  tho  drawings,  the  same"  F.  A.  M." 
who  cunningly  worked  out  tho  looped 
figures  of  tho  geared  Roee-engine,  has  had 
tho  immense  advantage  of  a  mechanical 
engineer's  training,  and  his  opinion  upon  the 
merits  of  this  device  is,  therefore,  reliable. 
To  all  intents  and  purposes,  the  arrangement 
exactly  reverses  that  of  a  traversing  mandrel 
lathe.  Tho  guides  are  slipped  on  to  i 
and  by  thoir  action  give  traverse  to  a^i 
bar  of  iron  or  steel,  moving  in 
tached  to  bracket-arms,  rl 
into  the  near  aide  of  the 
movable  pop|iet.  I  have  lettered  the  plan 
and  elovation  alike,  and  to  the  former  I 
have  also  added  distinctive  labels  to  explain 
the  better  the  several  details. 

Tho  lathe  represented  is  that  to  which 
the  apparatus  was  actually  attached,  and  is 
of  a  heavier  kind  than  the  majority  of 
amateur's  lathos.  The  bod  has,  as  will  be 
seen,  two  upright  Y-edgcs  instead  of  fiats. 
I  have  reduced  the  drawings  to  half  the  sine 
of  the  originals,  which,  1  hope,  will  enable 
to  appear  without  further  reduction, 
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.it  good  drawings  arc  suro  to  sutler  in  Uiu 
process  of  diminution.  Possibly  those  have 
already  suffered  deterioration,  in  spite  of  tho 
care  exercised  in  copying  them.  The  arms 
P  F  may  be  cast  or  wrought  After  being 
borod  out  at  the  enlarged  ends  to  fit  the 
*Ming-bar  nicely,  one  bearing  thus  mado 
is  to  be  sawn  open.  The  right-band  one  is 
Aown  thus  in  the  plan-drawing.  This 
enables  the  bar,  with  its  attachments,  to  be 
nggod  up  or  dismounted  in  a  few  seconds. 
No  such  appliance  will  bo  of  practical  use 
unless  this  can  be  done.  Taking  a  hint  from 
tho  old-fashioned  French  lathes,  whose 
merits  I  ventured  to  uphold  in  a  recent 
number,  the  inventor  has  used  wooden 
guide-arms,  hollowed  out  to  form  the  J  nut. 
Sach  )  nut  is,  therefore,  like  the  Tunbridge 
«,  only  it  rests  upon,  instead  of  lying 


be  cluiupetl  at  any  part  oi  it  by  a  thumb- 
screw. The  upper  part  of  this  is  made  with 
a  slot,  marked  C  in  the  elevation,  and  in  this 
slides  the  actual  tool-holder  containing  a 
channel  to  lit  the  chaser.  The  holder  can  be 
clamped  by  a  side-screw.  It  is  necessary  to 
have  some  such  arrangement  as  this,  owing 
to  the  varying  sue  of  work  requiring  the 
tool  to  have  a  power  of  to-and-fro  ad- 
justment to  suit  each  case.  The  hand- 
rest  forms  a  support  for  this  tool- 
slide,  and  its  top  should  be  filed  oven  if  it 
has  been  much  bruised.  In  tbo  details  where 
A  is  the  work  in  cross-section,  this  will  be 
clearly  seen.  Them  is  nothing  here  that  a 
workman  of  moderate  ability  could  find 
diffiault  to  make.  The  arms  can  bo  forged 
by  any  smith,  who  would  also,  if  necessary, 
bore  the  holes  for  tho  sliding-bar,  and  cut 


nwdnrnenth,  the  mandrel  and  guide-screw. 
I  should  be  inclined  cither  to  replace 
tins  wooden  arm  by  metal,  with  a  pro- 
perly-cut J  nut,  or  to  make  the  arm 
•lane  of  metal,  with  a  frame  at  the  end 
is  which  to  place  a  block  of  wood  for  the 
\  aut.  The  wooden  arm  will  nevertheless 
answer  rts  a  ready  expedient.  "  K.  A.  M." 
has  suggested  another  modification — vis., 
to  have  an  arm  with  n  slot  at  the  end,  in 
which  a  circular  disc:  of  J  nuts  is  to  be  fitted 
precisely  like  those  of  the  ordinary  traversing 
maaslrel- lathe,  so  tl  .U  any  one  of  the  pitches 
may  M  turned  downwards  to  fit  the  screw 
ferrule  select' 'd.  This  is  a  capital  idea,  and 
ia  such  case  one  metal  arm  will,  without 
being  changed,  furnish  in  a  moment  the  $  nut 
that  is  required.  This  plan  should,  1  think, 
be  adojrted.  The  tool-holding  arrangement 
required  some  little  Consideration,  beeuuso 
the  apparatus  is  intended  to  be  essentially 
a  kand-ch  .isiujr  one,  not  a  machine,  and  no 
slido-rest  or  overhead  is  required.  In  the 
details.  It  is  a  slide  of  brass  seen  also  in  the 
elevation  and  plan.    It  fits  the  bar,  and  can 


tho  screws.  Cast-iron  ones  would,  perhaps, 
lie  preferable ;  but  are  by  no  moans  essen- 
tial. l*referably,  the  screw- ferrule*  should 
slide  on  a  key  fitted  to  several  chucks,  as 
well  as  on  the  square-hole  chuck,  hero  illus- 
trated. This  will  not  be  a  work  of  great 
difficulty,  nor  will  it  need  a  great  deal  of 
time  j  but  tho  more  chucks  that  are  so  fitted 
the  lietter,  as  the  apparatus  is  meant  for  all 
sorts  of  work,  and  not  only  for  such  as  is 
usually  held  between  centres.  For  inside 
work  it  is  considered  sufficient  to  grasp  the 
tool  held  across  tho  channel-slide  gripping 
the  two  together  ;  but  it  is  easy,  if  preferred, 
to  make  a  separate  tool-holdor  with  a  chan- 
nel across  it,  which  is,  of  course,  the  better 
'  plan  when  the  apparatus  is  designed  as  a 
|K'nuanoncy.  It  was  doubted  at  the  onset 
whether  the  J  nut  would  keep  down  on 
its  guide  when  a  strain  was  put  upon 
it,  by  the  action  of  tho  tool  upon  the  work, 
and  means  wore  sought  to  keep  it  down  by 
a  spring  or  other  devioe.  But  on  trial  tho 
expedient  proved  unnecessary,  and  it  was 
found  that  attention  could  bo  concentrated 


upon  the  culling  tool,  while  the  guide  was 
left  to  take  care  of  itself.  A  little  considera- 
tion, in  fact,  will  show  that  the  tendency  of 
tho  work  as  it  revolves  in  contact  with  the 
tool  is  to  press  the  latter  downwards,  which 
tendency  is  simultaneously  exercised  on 
the  i  nut,  owing  to  tho  communication 
between  them  through  tho  medium  of  the 
traversing  bar.  I  would  caution  the  experi- 
menter that  this  bar  will  be  found  a  matter 
of  absolute  necessity.  There  was  a  device 
onco  in  vogue  in  which  the  chasing  tool  and 
a  tracer  to  gear  with  the  screw,  wore  made 
as  a  hand-tool  to  be  merely  laid  upon  the 
rest  The  point  of  the  tracer  was  to  be 
carried  along  by  the  guide-screw,  and  the 
opposite  punt  or  tool  was  to  trace  the 
thread.  The  device  is  simple  enough ;  but 
practically  it  failed  because  attention  was 
required  at  the  same  instant  at  the  two 
extremities  of  this  tool,  and  us  this  was  im- 
possible, the  tracing  point  generally  refused 
to  remain  for  more  than  a  second  or  two  at 
a  time  in  the  thread  of  the  screw,  and  of 
course  the  tool  at  once  shared  in  this  vagary, 
and  escaped  its  work.  For  tracing  a  screw, 
in  fact,  great  steadiness  is  needed  in  the 
apparatus,  whatever  form  it  may  take 
and  the  present  device,  be  it  understood,  ia 
not  intended  for  cutting  screws  in  metal,  or 
in  any  way  talons  the  place  of  the  orthodox 
screw-cutting  lathe,  but  only  for  executing 
that  class  of  work  which  is  usually  done  by 
the  lathe  with  traversing  mandrel.  It  has 
some  udvuiitages  which  the  latter  has  not, 
es]tecially  in  buinc  suited  for  cutting  screws 
on  work  held  l*-tweon  centres  which  the 
traversing  mandrels  fail  to  accomplish.  It 
has  also  the  advantage  of  cheapness,  and 
last,  but  most  important,  of  being  very  easy 
to  set  up  .ind  remove.  The  arms  F  F  may, 
as  a  rule,  remain,  as  they  will  not  be  often 
in  the  way :  and  then  ono  has  but  to  pot 
tbo  bur  in  the  left-hand  bearing,  and  drop 
the  other  end  into  tho  open  bearing  or 
the  right -hand  arm,  and  all  is  ready,  sup- 
posing the  right  ferrule  and  i  nut  already 
selected.  As  regards  the  former,  it  will  have 
been  put  on  the  chuck  in  which  the  proposed 
work  is  to  be  held  lief  ore  turning  is  com- 
menced, and  it  is  for  this  reason  that  I  have 
suggested  fitting  the  ferrules  to  most  of  the 
chucks  in  general  use-  such  as  the  cup- 
chuck,  square-bole,  and  tnper-scrcw.  AH 
these  can  be  turned  down  to  gauge  to  fit  the 
ferrule,  and  a  little  feather  (a  short  screw 
inserted  and  tiled  up  square)  will  prevent 
the  ferrules  from  turning  round.  The  latter 
will,  of  course,  have  a  slot  cut  in  each,  after 
having  been  bon  d  out  accurately  to  slip 
over  the  chucks. 

Although,  a*  I  have  already  stated,  it  was 
found  that  the  \  nut  keeps  down  on  its 
guide-screw  without  special  appliance,  yet 
it  is  quite  possible  that  under  tho  strain  of  a 
deeper  cut  upon  a  coarser  thread  there  might 
bo  a  tendency  in  the  arm  to  rise.  If  such 
were  found  to  be  the  case,  or  if  such  defect 
is  feared  ia  the  construction  of  the  appa- 
ratus, I  would  suggest  weighting  the  lever- 
arm,  or  putting  a  short  pin  on  the  front  of 
tho  bed  at  BO  (of  tho  plan  drawing),  and 
linking  over  it  and  over  the  arm,  or  over  a 
stud,  un  indiarubber  ring,  but  so  that  it 
shall  not  tend  to  drug  the  arm  backwards, 
so  ss  to  resist  its  traverse,  but  the  contrary, 
pulling  (if  at  all)  in  tho  direction  of  too 
arrow.  Tho  weight  would  be,  of  course, 
free  from  any  tendency  of  this  kind,  and 
would  only  bear  directly  downwards.  I 
should  certainly  not  lengthen  the  arm  ba- 
yond  the  \  nut  in  order  to  hang  a  weight  on 
there,  because  tho  shorter  this  arm  is  kept 
the  less  will  be  the  tendency  to  pull  out  of 
the  perpendicular.  It  must  be  remembered 
tliut  in  any  screwing  apparatus  stiffness  of 
the  working  ports  is  a  very  important  con- 
sideration. Htill,  in  any  such  apparatus  de- 
vised for  cutting  screws  in  wood,  or  not  in 
any  harder  material  than  brass,  we  may 
exercise  mora  freedom  in  this  respect  than 
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in  devising  appliances  for  such  work  as 
usually  falls  to  a  self-acting  Lathe.  The 
presort  device  ia  in  every  respect  to  be 
j  udged  as  a  more  handy  and  cheap  substi- 
tute for  a  traversing  mandrel. 

0.  J.  L. 


WATCH  CLEANING  AND  REPAIRING 

[Continued  from  pane  198.) 
Horizontal  Escapement, 
if  WILL  now  (Tito  yon  the  full  illustrations  and 
rtaiesc 
A  U 


M.  w  i  irk  i  ri  ci  of  tbo  horirositel 
consists  of  Fig. 


out  of  the  escape- wheel  bar,  to  allow  the  pallets 
of  escape- wheel  to  pass  free,  and  (Treat  care  should 
be  taken  to  see  that  the  escape- wheel  does  not 
touch.  Now,  if  you  read  this  once  or  twice,  and 
take  particular  notice  of  the  drawings,  you  ought 
to  be  able  to  understand  the  workings  of  the 
escapement.  We  will  now  go  into  repairing  the 
rwapement :  we  will  first  take  the  escape-wheel 
bar  (L,  Fig.  66).  First,  cut  a  piece  of  brass  by 
th*  old  one,  as  follows  : — First,  remove  the  jewel 
hols  from  the  broken  bar,  and  put  it  away  care- 
fully, so  that  yon  will  be  sure  to  find  it ;  now 
remove  guard-pins  (N,  Fig.  66) ;  now  soft-solder 
the  broken  pieces  of  the  bar  to  a  piece  of  brass  of  tho 
samo  thickness,  next  drill  the  holes  for  the  guard- 
pins  and  screw,  and  then  mark  round  tho  bar.  Now 
unsolder  the  old  bar  and  cut  out  the  now  bar  in 
accordance  with  your  marking;  next  screw  the 


collet,  B  is  the  top  ptug,  C  is  the  bottom  plug,  D 
is  the  hollow  Part  of  the  cylinder,  E  is  bottom 
jewel  hole,  F  is  bottom  endstone,  G  is  brass 
collar,  which  carries  the  balance  and  hairspring 
collet,  as  represented,  and  into  which  the  cylin- 
der is  driven  j  H  is  balance,  I  is  escape  or  steel 
wheel,  J  is  steel  wheel  pinion,  K  is  escape  jewel 
hole,  L  is  oscape  bar,  M  screw,  N  steady  -pins, 
O  is  inside  ol  cylinder,  V  is  the  top  jewel-bole 
and  endstone. 

Tho  body  of  tho  cylinder  consists  of  a  small 
steel  tube,  which  is  cut  as  shown.  Fig.  67  ;  the 
solid  part  at  top  holds  top  plug,  the  half  is  where 
the  escape-wheel  works,  the  quarter  is  cut  away 
to  make  room  for  the  escape-wheel  to  pass 

'Q.  Nowl 


I  by  the 
Fig.  70:  this  is  the  escape- w 
which  are  drawn  against  the 
they  are  called),  are  intended 
working  part  ol  the  cylinder. 

Now,  u  you  follow  me  from  A  to  0, 1  will 
endeavour  to  show  you  how  tho  pallets  work  the 
cylinder.  At  A  you  will  see  that  the  pallet  is  jnst 
about  to  leave  the  inside  of  the  cylinder,  B  it  is 
partly  out,  C  it  is  just  out,  and  D  is  jtuit  ready  to 
drop  on  to  tho  outside,  where  it  will  slide  while 
the  balance  exhausts  the  power  it  has  just  received 
from  the  pallet  at  A,  B,  and  C.  At  £  the  balance 
has  returned,  and  the  pallet  is  jnst  about  to  wedge 
it-  way  into  the  inside  :  at  F  it  is  partly  in,  at 
Or  it  is  a  little  further  in,  at  H  it  has  just  dropped 
on  to  the  inside  of  tho  cylinder,  where  it  will  ride 
er  slide  until  it  has  lost  the  power  it  has  jnst 
received  from  F  and  (J;  the  bottom  part  of  the 
half-circle  (see  where  tho  arrow  points  on  Fig. 
66)  passes  over  the  escape-wheel ;  that  ia  the 
reason  why  the  quarter  is  cut  away.  This  is 
what  is  called  tho  tUteut  side  of  (he  escapement, 
which  I  will  explain  further  on.  At  1  the  cylinder 
has  returned,  and  tho  pallet  is  jnst  ready  to 
work,  at  J  it  ia  faming  ita  way  out,  at  K  still 
drinmg ,  at  L  just  out,  and  M  is  just  about  to  drop 
on  tho  other  sido ;  N  ia  just  dropped  on  the  oat- 
side.  Now  we  will  return  to  Fig.  66,  and  yon 
will  see  that  where  the  arrow  points  (Q)  just 
passes  clear  of  tho  mupo- wheal,  which  allows 
the  point  of  the  pallet  to  slide  on  the  inside  of 
tho  cylinder  ;  you  must  particularly  understand 
that  if  the  cylinder  touched  any  other  part  of  the 
escape- wheel  besides  the  pallet,  the  watch  would 
not  go  ;  now  the  two  plugs  B  and  O  are  turned 
oat  of  a  piece  of  steel  wire,  soul  driven  into 
tho  cylinder — the  top  plug  from  the  outside 
and  the  bottom  plug  from  the  inside :  the  top 
plug  must  not  enter  the  cylinder  beyond  where 
tho  arrow  points  at  R,  and  the  bottom  ping  must 
not  ootno  higher  than  where  tho  arrow  points  at 
8.    The  rose  O  is  made  of  brass,  and  carries 

The  piece  is  cut 


new  bar  into  its  place,  and  score  off  and  fit  jewel 
as  explained  in  my  article  on  jewel  and  end- 
stones. 

Escape- wheel  pinions  are  very  easily  fitted . 
and  if  you  go  the  right  way  to  work,  and  take 
particular  notice  of  the  following  advice,  you  suc- 
ceed. When  you  make  amoasuremont,  provoit,  and 
then  prove  it  again,  and  while  you  are  cutting 
keep  offering  it ;  it  is  better  to  offer  it  20  times 
than  to  cut  off  too  much.  Make  yourself 
thoroughly  acquainted  with  what  yon  are  about 
to  do  before  voufbegin,  and  keep  your  mind  on  your 
job.  Now,  the  firstthingwe  have  to  do  is  to  remove 
the  old  pinion  from  wheel ;  you  therefore  place 
the  wheel  an  a  .stake  (Fig.  6B)  in  a  hole  nearest 
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the  rise  of  the 


drive  tho  pinion  out ;  now  put  this 
pinion  into  a  pill-box,  and  send  it  to  a  material 
dealer,  with  instructions  for  a  new  pinion ,  and 
enclose  7d.  in  stunps  ;  in  return  you  will  get  a 
pinion  already  centred  and  partly  made ;  now 
take  the  rose  from  a  pivot-drill,  and  broach  or 
rimer  tho  bole  until  you  can  press  the  pinion  - 
leaves— i.e.,  cogs,  into  it,  then  with  a  horsehair 
bow  turn  the  part  down  to  fit  the  hole  in  the 
escape-wheel,  where  the  old  pinion  came  out ;  it 
should  be  able  to  enter  about  half-way,  so  as  to 
allow  for  it  being  driven  in,  as  it  is  not  riveted  ; 
now  see  if  it  is  too  long,  if  so,  you  must  cut 
back  the  shoulder  until  you  get  the  right  length. 
Now  make  your  pivots,  next  place  your  new 
pinion  over  a  small  hole  in  the  rivcting-slako, 
put  the  wheel  in  its  j>lace,  and  with  a  hollow 

the  shoulder  of    the    leaves,  and  it  is  done. 


A  cylinder  is  removed  the  same  way  as  the 

escape  pinion.  You  must  drive  out  brass  plug 
or  earner  O.  You  must  tap  lightly,  for  fear  of 
upsetting  the  balance,  and  if  it  is  troublesome, 
you  can  fit  it  in  tho  turns,  and  cut  away  the  part 
that  is  burnished  over.   There  arc  several  dif- 


ferent ways  to  ^ret  the  length  of  cylinder  Wh*^ 

top  anoMwttoin  jewcl-holes.  The  easiest  way 
would  bo  as  follows Remove  the  "chariott, 
or  bottom  cock,  and  in  its  place  fit  a  piece  ef 
brass  plate  of  the  same  thickness,  minus  thr 
endstone,  which  we  will  call  a  ' '  mock  chariott ' ' ; 
now  drUl  a  hole  in  the  "mock  chariott,"  the 
same  place  us  jewel-hole  in  "chariott*  ;  new 
rimer  or  broach  this  hole  until  tho  root  left  at 
ttom  of  new  cylinder  fits  in  it  sufficiently  tight 
to  hold  it  in  position;  now  put  escape -wheel  in 
its  place;  now  put  the  cylinder  through  the 
hole,  as  shown  in  Fig.  71,  and  mark  it  ouUsbV 
the  "mock  chariott."  where  the  arrow  poucta. 
with  a, 


the  cylinder,  and  be  careful  ef  tir 
escape-wheol ;  now  take  a  rose  from  an  aid 
pivot  drill,  and  broach  the  hole  in  it  large 
enough  to  slin  easily  over  the  body  of 
the  cylinder.  Now  take  tho  rose  in  a  pair 
ol  old  tweezers,  and  place  a  small  piaee  si 


rosin  or  shoDae  over  the  hole,  and  hold  it  over  a 
lamp  until  the  shellac  is  melted;  then  slip  it 
over  the  cylinder  as  shown  Fig.  72.  It  Is  eury 
necessary  to  get  it  hot  enough  to  meR  the 
shellac;  if -you  get  it  hotter,  you  will  probably 
tako  the  temper  from  tho  cylinder.  Tho  cylinder 
thus  protected,  will  not  creak  while  turning  . 
now  place  it  in  the  turns,  as  shown  Fig.  7*2, 
with  a  narrow  rest,  and  hold  your  graver  with 
the  face  upwards  at  an  an  (fie  of  about  4$*,  and 
cut  off  where  you  marked  it.  Now  tum  down 
pivot,  which  should  be  .'.jr..  (see  Fig-  69).  Now 
file  down  the  pivot,  polish,  and  round  off ;  new 
put  the  "  chariott"  back  in  ita  place,  with  end- 
stone fitted ;  now  run  tho  rose  off  cylinder  with 
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a  piece  of  hot  wire,  laying  it  in  the  groove,  and 
sawing  it  to  an  fro ;  next  offer  it  same  aa  Fig.  71 
to  see  if  you  have  got  it  rieht.  Now  mark  tho 
bran*  (A,  Fig.  70)  nearly  level  with  the  top  of 
oscapo-bar  (L  L,  Fig.  GO).  You  allow  about  A  in. 
for  tho  balance  to  clear  top  of  eacape-bor ;  in  Rome 
old  Swiss  watches  you  would  not  bo  able  to 
allew  to  much.  Now  replace  rose  as  before,  and 
r  jutting  in  a  safe  centre  for  bottom  pivot 


(aeo  Fig.  73),  vou  turm  down  brass  rose  (O, 
Fig.  66)  for  balanco  (H,  Fig.  66),  to  the  mark 
you  have  made.  It  must  not  be  too  small ,  just 
so  as  to  bo  able  to  press  it  on  with  tho  pliers,  us 
you  will  bare  to  shift  it  after  it  is  on.  Now 
turn  for  hairspring  eollet  (A,  Fig.  66)  ;  now 
•nrew  the  cockoar  and  charriott  in  their  places, 
after  having  removed  tho  endstones,  and  mea- 
sure with  your  calipers  the  outside  of  the  jewel 
holes  j  this  will  give  you  tho  entire  length  of  the 
cylinder.  Now  mark  off  for  the  top  pivot  as  you 
did  for  the  bottom,  and  cut  off  the  same,  and 
make  your  pivot ;  now  put  in  another  safe  centre 
for  tho  pivot  (Fig.  73).   Then,  with  a  pointed 
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tool  you  rivet  tho  balance  on  while  it  is  in  the 
turns.  When  tho  banking-pin  stands  opposite 
the  banking,  tho  mouth  of  the  cylinder  should 
"  at  right  angles  with  the  hole  in  escape- 
bar.    I  shall  noxt  tako  the  lever  escape- 
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E  receive  so  many  inquiries  about  electric 
belts  that  we  tako  the  opportunity  to 
and  describe  one  of  the  beat  and  most 


desired.  *The' 


perfect  forms  now  made.  It  is  turned  out  in 
largo  numbers  by  Messrs.  ltlakey,  Kmmott,  and 
Oo.,  of  Halifax,  and.  judging  from  the  specimen 
ig)  before  us,  loaves  nothing  to  bo 
he  parts  are  carried  on  a  cast-iron 
,  as  shown,'  two  screws  sufficing  to  hold  the 
bell  securely  whetovor  it  may  be  desired.  All 
the  brasswork,  the  gong,  and  tho  binding  screws, 
are  nickel-plated,  while  tha  bobbins  aro  covered 
with  silk-euvored  wire.  The  frsmo  being 
jaiuwncd  and  ornamented  with  gilding,  the 
appearance  is  very  satisfactory  ;  and  tho  price 
being  low,  owing  to  the  parts  being  made  to 
Utuiiluto  in  large  quantities,  these  bells  find  a 
ready  sale  amongst  large  users  requiring  trust- 
worthy instruments  —  for  instance,  they  are 
extensively  used  by  tho  London  and  North- 
Western  and  other  groat  railway  companies. 
As  a  matter  of  fact,  tho  price  is  so  low,  that  it  is 
cheaper  fur  tho  amateur  to  buy  than  to  make. 
Tho  magnet  consists  of  two  soft  iron  cores,  held 
firmly  in  thg  cast-iron  frame  by  one  end.    Each  of 


those  cores  is  fitted  with  a  boxwood  bobbin,  on  which 
is  wound  the  requisite  number  of  coils  of  wire — 
the  junction  being  made  by  bringing  the  two 
ends  out,  and  soldering  them.  The  MMBMC  is 
attached  to  the  armature,  and  the  Utter  is  carried 
by  a  spring,  standing  up  from  the  back  of  which 
is  tho  contact  breaker.  In  attaching  tho  battery, 
the  wire  from  the  carbon,  or  positive  pole,  is 
taken  to  the  push-button,  and  thence  to  tho  lower 
binding-screw  ;  tho  current,  when  tho  other  wire 
is  connected  up,  will  then  pas*  around  tho  coils 
of  the  magnet  and  through  the  contact-breaker 
to  tho  other  binding-screw,  and  so  to  the  zinc 
pole.  In  passing,  however,  it  magnetises  the 
cores,  which  attract  the  armature,  and  break  the 
circuit ;  tho  magnet  being  no  longer  excited,  the 
spring  exerts  its  power,  and  tho  armature  flies 
the  httuiII  spring  makes  contact  with 
tho  screw,  and  the  mognot  again  attracts  the 
armature,  the  bell  being  thus  continually  sounded 
by  a  series  of  rapid  blows.  Tho  push-button  is  a 
simplo  arrangement  by  which  the  wire  loading 
from  the  battery  to  the  bell  is  interrupted  or 
made  continuous.  It  will  be  readily  understood 
that  by  dispensing  with  the  contact -breaker,  tho 
bell  can  be  made  to  give  dead  beats,  as  often  as 
the  current  is  sent  through  the  magnet  coils. 
For  various  methods  of  arranging  bells  on  circuits, 
and  for  connecting  them  with  indicators,  we 
to  kindly  refer  to  the 


HEARING  IN  SCHOOLS, 

rpiIB  adoption  of  compulsory  education  has 
L  brought  out  the  importance  of  a  knowledge  of 
the  laws  of  school  hygiene.  In  France,  a  commis- 
sion was  appointed  a  short  time  ago  by  the  Minister 
of  Public  Instruction  to  study  tho  subject.  Its  re- 
porter, M .  Gariel,  published,  in  the  beginning  of  lost 
year,  a  very  complete  and  interesting  report  on  the 
hygiene  of  sight  in  schools ;  but  the  efforts  of  tha 
commission  appear  to  have  stopped  there,  and  not- 
withstanding  the  research  ns  of  German  and  American 
doctors,  it  has  not  taken  up  that  other  very  import  - 
of  school  hygiene  which  relates  to  children's 
Am  endeavour  to  fill  this  gap  has  been 


by  Dr.  I  telle,  who,  in  his  position  as 
physician  to  pensions  and  large  orphan-bouses, 
has  had  ample  opportunity  of  observing  tho  be- 
haviour of  tho  ear  from  eight  to  twenty  years  of 
age.  He  has  recently  read  a  paper  oo  the  subject 
(we  learn  from  La  Natvrt)  to  tho  School  of  Public 
Medicine  and  Professional  Hygiene.  He  demon- 
strates the  great  importance  of  tho  study  by  show- 
ing what  a  considerable  number  of  children  are 
affected  in  hearing,  and  how  serious  an  obstacle 
this  forms  to  the  progress  of  their  education. 

Dr.  Weil,  of  Stuttgart,  published  in  1881  and 
1882  the  results  of  examination  of  two  classes  of 
pupils,  and  he  affirms  that  30  per  cent,  of  the 
children  that  attend  the  commercial  schools  are 
subject  to  more  or  less  deafness,  due  to  various 
causes,  and  prejudicial  to  progress.  Among  the 
well-to-do  classes,  the  proportion  falls  to  10  per 
cent.  At  the  Congress  in  Philadelphia,  Prof. 
Clarence  13 lake  had  already  shown  the  great  fre- 
quency of  partial  deafness,  and  sought  that  the 
education  of  scholars  subject  to  this  infirmity 
should  be  facditatod.  Quite  recently,  Dr.  Sexton, 
of  Washington,  had  furnished  fresh  confirmation 
of  the  same  facts  and  their  troublesome  effects. 

Dr.  Oidle  has  observed  1,400  cases  of  deafness  in 
schools :  thus  the  field  of  his  experience  is  sufficiently 
wide  for  the  drawings  of  serious  conclusions.  lie 
estimates  that  the  proportion  given  by  Dr.  Weil  is 
too  large,  and  that  the  number  of  scholars  whoso 
bearing  is  weakened  so  far  as  to  affect  their  under- 
standing of  lessons  does  not  exceed  20  to  25  per 
cent,  (though  this,  too,  is  very  considerable) .  The 
two  cars  are  nearly  always  both  affected. 

In  the  propagation  of  sound,  consonants  ore  the 
phenomena  of  tho  voice  which  are  most  quickly 
extinguished ;  the  vowels  are  more  sonorous.  But 
the  word,  the  phrase,  expresses  something  only  by 
articulation,  and  the  perception  of  consonants  and 
vowels  associated  alone  renders  tho  sound  intelli- 
gible. 

"The  pupil  whose  hearing  is  too  weak,"  says 
Dr.  Gelle,  "quickly  loses  the  audition  of  conso 
nantal  sounds,  and  then  becomes  incapable  of  com 
prehending  the  noise  which  strikes  his  ears.  One 
of  tho  gates  of  intelligence  is  closed  for  him.  These 
children,  however,  if  examined  in  tho  refectory,  or 
at  play,  appear  to  bo  like  their  comrades ;  their 
hearing  is  only  insufficient  for  the  class." 

It  will  be  easily  understood  how  this  land  of 
infirmity  prevents  teachers  from  giving  them  atten- 
tion, and  now  in  general  the  children  so  affected 
are  considered  backward,  laity,  or  even  refractory 
because  they  often  fall  back  into  the  same  faults. 

Dr.  Oelle  instituted  three  kin<U  of  tents :  — 
^  (1^  Application  of  a  sonorous  body  ou  tho  fore. 

(J)  Experiments  as  to  tho  rango  of  bearing,  right 




and  left,  measured  by  means  of  a  rigid  j 
a  40in.  rod),  which  a  pupil  held  at  the  sides  of  the 
subject's  head. 

(3)  Dictation  at  distances  varied  from  8  metres 
(say  27ft.),  to  that  at  which  the  pupil  perceived 
tho  sound  distinctly,  and  wrote  down  correctly. 

The  sounding  body  employed  by  Dr.  Gelle  in  the 
first  two  cases  u  a  watch.   Having  tried  a  taning- 
fork,  he  had  to  give  it  up,  because  the  sound 
instrument  is 


that 


and  the  fundamental  sound  < 


to  be 


heard  distinctly,  by  reason  of  the  repeated  blows 
which  give  acute  harmonics.  The  author  does  not, 
indeed,  ignore  the  difference  which  exists  between 
the  dry  and  meagre  tick  of  a  watch,  and  the  com- 
plex, penetrating  sound,  so  full  of  harmonics,  of 
speech.  But  it  will  be  understood,  he  says,  that  it 
was  necessary  to  proceed  quickly  and  determine  the 
degree  of  hearing  of  each  ear,  and  this  is  not  per- 
mitted in  the  case  of  speech,  which  sets  both  ear* 
in  activity  without  one's  knowing  whether  the 
better  ear  is  not  acting  alone.  He  always  used  tha 
same  watch,  so  ss  to  have  a  single  base  of  i 


miner,  who 
nple  phrase, 
est  followed 


ciation. 

The  dictation  was  done  in  the  ordinary  class,  tha 
pupil  standing  with  his  back  to  the  examiner,  who 
dictated  in  a  high  voice,  a  very  si 
rather  than  a  single  word.  This  last 
the  two  others,  and  tho  distance  at  which  the  per- 
ception became  distinct  furnished  the  value  of 
each  subject  as  regards  hearing. 

Tho  results  of  the  whole  verified  the  facts— 

1 .  That  the  range  of  hearing  fore  given  sound 
diminishes  outside  of  the  class,  and  even  in  covered 
yard;  closed  spaces  are  more  sonorous.  2.  That 
the  mistakes  cease  or  diminish  as  the  distance  of 
teacher  from  pupil  is  lessened.  3. 
increases  with  age. 

in  the 'two*  former'cases,  Dr 
following  aa  dttidenla  : — 

1 .  As  regards  the  teacher :  He  should  place  him- 
self well  in  sight,  so  that  the  attention  shall  be 
roused  by  the  motion  of  the  lips ;  he  should  articu- 
late distinctly,  and  rather  slowly  ;  and  especially  he 
should  avoid  dictating  while  walking. 

2.  As  regards  the  arrangement  of  tho  premises 


It  is  necessary,  as  far  as  possible,  to  avoid  certain 
neighbourhoods,  such  as  a  noisy  street,  forges,  cab- 
stands, ic,  and  to  insure  tho  isolation  of  tha 
classes  from  each  other.  The  stove  should  not  be 
placed  at  the  centre  of  the  class,  because  the  ascend- 
ing current  of  hot  air  stops  sound,  which,  accord- 
ing to  HelmholU,  is  transmitted  lwtter  in  homo* 
gencoui  air.  Beyond  seven  or  eight  metres  (£3ft. 
or  27ft.)  the  faults  from  bad  hearing  multiply.  This 
limit  of  dimension,  then,  should  be  adopted  for  the 
sides  of  the  classrooms,  and  lectures  should  never 
be  given  in  yards  even  covered. 

3.  As  regards  the  scholar.  On  his  entrance  to 
the  school,  the  child  should  be  examined  carefully 
as  to  his  hearing  in  class,  and  placed  more  or  less 
near  to  the  teacher,  according  to  his  auditive  power. 
On  this  principle,  it  would  be  necessary  to  depart 
from  the  present  arrangement,  in  which  the  pupils 


am 


placed  according 


classes  should  not  contain  more 
pupils. 

These  conclusions  appear  to 
tion  of  all  those  who  have  to  do  i 
of  I 


30  to  35 

ownr  thfl  attain  - 

ith  tha  injpectioa 


0H  A  LITTLE-UNDERSTOOD  PHY- 
SICAL PHENOMENON. 

THOUGH  the  law  of  Archimedes  is  familiar  to 
every  one  who  occupies  himself  with  physical 
science,  the  group  of  phenomena  to  which  it  relates 
are  not,  according  to  Dr.  Stammer,  of  Oberwitc 
{Dtultck.  I "d.  &•'■),  fully  understood.  He  dosss 
not  know,  indeed,  of  any  complete  and  satisfactory 
explanation  of  the  facta  observed. 


It  is  commonly  supposed  that  a  given  volume  of 
a  liquid  has  in  all  circumstances  a  determinate 
weight,  corresponding  to  the  specific  gravity  of  the 


liquid,  whatever  the  shape  of  the  vessel  in  which 
the  liquid  is  held.  Thus,  if  600  cubic  centimetres 
of  water  be  put  into  a  cylindrical  vessel,  and  this  cm 
one  scale  of  a  balance,  a  weight  of  600  gramme*  is 
required  to  balance  it :  and  if  the  same  quantity  of 
the  liquid  be  contained  in  a  vessel  which  contracts 
conically  above,  the  same  600gr.  is  required  to 
balance  it,  though  in  this  case  the  hydrostatic  pres- 
sure on  the  (same)  base  may  not  bo  tho  same ;  but 
perhaps  twice,  thrice,  4e.,  as  much.  (Of  course, 
this  is  apart  from  temperature  differences,  and 
change  of  the  nature  of  the  liquid  bv  solution  of 
foreign  substances).  It  follows  from  this,  tntrr  a/to, 
that  tho  pressure  expressed  in  u-etahl,  and  the  hytlro- 
ulattc  pruMUie  on  the  bottom  of  the  vessel  arc  not 
of  equal  significance.  Thiaconstiuicy  of  the  weight 
of  liquids,  however,  Dr.  Stammer  maintains,  is  by 
no  means  unconditional ;  but  one  may,  without  in- 
creasing the  volume,  makr  ihf  wneaf  grratrr  at  'ttU. 
The  5«icc.  may  be  made  to  weigh  also  650,  or  I 
or  700  grammes,  4c. 
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Tilts  in.  Tl  3*0 

lows : — 


of  weight  may  be  observed,  aa  fol- 


A  boaker-gla*a,_con&ming,  say,  3 


placed  c.n  one  scale  of  a  balance,  and  equilibrated 
Let  a  body  now  be  inserted  iu  the  water,  e.ff.,  a 
glass  rod,  a  piece  of  wood,  an  empty  test-tube,  or 
one  filled  with  water,  or  a  ((lobe,  or  eren  a  linger, 
care  being  taken  not  to  make  the  object  touch  the 
•idea  or  bottom  of  the  beaker,  and  also  to  hare  the 
object  externally  supported.  If  tlie  body  be  heavier 
than  water  {.'■<}.,  a  vessel  weighted  with  mercuryj, 
its  weight  must  pull  tight  Uie  cord  with  which  i  u 
supported  outside  the  balance ;  if  it  be  lighter  (<•.»., 
an  empty  globe),  it  should  be  rigidly  supported  by 
a  stand  outside,  so  that  it  cannot  exert  any  pressure 
on  the  balance. 

By  such  immersion,  the  volume  of  the  liquid,  and 
one  might  also  think  the  weight,  is  not  changed ; 
yet  the  scale  shows,  by  going  down,  that  there  is 
«ui  increase  of  weight,  and  this  is  greater  the  larger 
the  volume  of  the  immersed  body.  For  every  cubic 


centimetre  of  the  latter,  the  weight  of  the 
increases  about  1  gramme. 

It  is  all  the  some,  whether  the  immersed  body  is 
heavier  or  lighter  tlian  tho  water,  whether  the  hol- 
low vessel  is  empty  or  filled  ;  all  depends  on  the 
immersed  volume,  and  the  external  support.  The 
weight  of  the  immersed  body  has  nothing  to  do 
with  the  result. 

That  the  hydrostatic  pressure  of  the  liquid  is  in- 
creased by  immersion  of  the  bodv,  follows  from  tho 
increased  height  of  the  liquid  column.  If  the  phe- 
nomenon be  thus  accounted  for,  then  equal  volumes 
of  water  in  differently  shaped  vessels  of  equal 
weight,  must,  by  reason  of  hydrostatic  pressure, 
differ  in  weight. 

One  may,  even  without  a  balance,  make  the  same 
«rimurvatfou  ;  placing  the  vessel  ou  the  flat  palm  of 
the  hand :  the  differences  of  weight  are  easily  felt 
if  the  immersed  body  be  not  too  small. 

It  may  be  offered  as  an  evident  explanation,  that 
the  immersed  body  loses  so  much  weight  as  the 
displaced  water  weighs  ;  consequently,  the  weight 
which  cannot  bo  lost,  must  be  discovered  iu  that  of 
the  water. 

In  the  author's  opinion,  this  is  no  explanation. 
For  the  fact  that  the  unaltered  volume  of  water 
acquires  a  greater  weight  merely  through  change 
of  its  form,  is  by  no  means  thereby  shown  to  bo  a 
thing  necessarily  to  be  expected  a  priori.  More- 
over, the  substitute  for  the  weight  "  lost,"  as  the 
result  of  the  conditions  of  hydraulic  pressure, 
appears  to  be  the  already  indicated  increase  of  the 
hydrostatic  pressure  in  tho  water,  and  so  there  is 
no  apparent  necessity  to  seek  another  substitute. 

Among  the  physical  textbooks,  that  of  Wiittner 
( Compendium  swr  I'hynk)  is  the  only  one  in  which  the 
author  haa  found  the  above  matter  dealt  with,  and 
Wullner  aayi  (aa  above)  that  the  weight  of  liquid 
in  the  vessel  m  which  a  body  is  immersed,  must 
increase  j  ust  so  much  as  the  weight  of  the  immersed 
body  is  diminished. 

Now  Dr.  Stammer  urges  that  where  tho  foreign 
body  outside  the  balance  is  fixed  rigidly  to  a  soGd 
support,  and  immersed  in  the  water,  its  whole 
weight  is  borne  by  tho  immovable  stand,  and  in 
this  rigid  connection  the  body  can  neither  exert 
pressure  nor  weight,  be  the  vessel  empty  or  filled  ; 
hencu  it  is  not  permissible  to  speak  of  the  water 
bearing  part  of  the  weight.  Thus  tho  explanation 
does  not  meet  the  case,  e.g.,  where  the  immersed 
body  is  lighter  than  water  ;  for  then  tho  weight  of 
the  water  may  be  many  times  that  of  the  foreign 
body,  and  it  cannot,  strictly  speaking,  be  affirmed 
thai  the  body  loses  this  weight  (which  it  has  not), 
nor  that  the  water  receives  that  which  is  lost.  In 
this  cose,  the  loss  of  weight  appears  rather  as 
thrust  upwards,  which  in  fully  borne  by  the  stand ; 
yet  the  weight  of  tire  water  is  increased. 

The  following  instructive  experiment  (says  Dr. 
Stammer),  may  servo  to  exhibit  tho  phenomenon 
forsll  cas«i,  and^to  demonstrate  thowhole  *rcJ^* 

hydrostatic  balance  are  performed  with  two  balances 
instead  of  with  one. 

Place  the  vessel  with  water  on  one  scale,  and 
balance  it.  Now  arrange  another  balance  so  that 
the  one  arm  which  is  furnished  with  a  shortly- 
hung  scale  and  a  hook  attached  to  it,  is  over  the 
▼easel  of  water.  Now  hang  a  suitable  object,  best 
a  ghun  globe  of  known  capacity,  filled  with  water, 
or  containing  mercury,  to  the  nook  under  the  scale, 
and  bring  the  second  balance  to  equilibrium.  When 
the  whole  is  so  shifted  that  this  globe  dips  in  the 
water  of  the  first  vessel,  it  will  be  found  that  this 
water  vessel  has  become  just  so  much  heavier  as  tho 
immersed  body  bung  from  the  second  balance  is 
lighter.   Many  variations  of  the  experiment  may 


lighter.  Many  variations  of  the  experiment  may 
be  conceived. 

"The  fact  observed  is  dodueible  thence  that  the 
same  water,  according  to  circumstances,  weighs  less 
or  more,  and  that  this  weight,  with  suitable  condi- 
tions of  volume,  may  rise  to  one  and  a  half  times, 
twice,  or  more.  But  an  explanation,  in  my  opinion, 
is  not  forthcoming  ;  still  less  is  this  fact  to  be  ex- 
pected a  priori.  For  even  if  I  allow  that  after  this 
increase  of  weight  has  been  proved  by  experiment, 
proof  ion  be  had  that  to  it 


still  remains  unanswered  :  Whereby  and  bow  does 
this  increase  of  weight  take  place  ?  What  is  meant 
by  saying  that  tho  water  acquires  weight  ?  In  what 
way  can  tho  process  occur  of  the  water  growing 
heavier,  requiring  more  weight  to  balance  it  f  ... 

"The  case  is  of  course  quite  altered  where  the 
immersed  body  is  hung  from  the  same  balance  beam 
which  supports  the  weighing  scale  with  tho  vessel 
of  water.  Here  the  total  weight,  that  is,  the  pull 
on  the  point  of  suspension,  is  the  same,  whether  the 
hung  body  is  immersed  in  the  water  or  remain  free. 
In  my  experiment,  the  body  is  hung  outside  the 
balance  or  rigidly  attached,  and  cannot,  therefore, 
exert  an  iufluuncu  ou  the  balance  or  objects  upon 
it,  and  when  a  second  balanco  is  employed  instead 
of  tho  stand,  nothing  is  altered  in  the  reactions ; 
only  the  difference  is  made  more  evident. 

"From  the  whole,  it  appears  to  mo  that  neither  is 
tho  result  of  this  experiment  to  be  fore*, 
it  be  made  clear  in  a  simple  way  how  it 


SCALE  OH  WHICH  THE  UNI- 
VERSE IS  BUILT. 

THE  following  is  an  asb tract  of  the  first  of  four 
lectures  on  the  supreme  discoveries  of  astro- 
nomy, delivered  by  Prof.  K.  S.  Ball,  Astronomer 
Hoy  Si  for  Ireland,  at  the  Hoyal  Institution  :  -The 
lecturer  began  by  remarking  that  it  is  the  laws  of 
pure  mathematics  which  present  to  us  truths  of  the 
highest  generality  and  principles  which  must  hold 
good  throughout  all  space  and  all  time.  The 
supreme  discoveries  of  astronomy  were  those  which 
in  this  respect  must  dowdy  approximate  to  the 
truths  of  mathematics.  Chained  as  we  were  to  the 
surface  of  the  earth  and  daxxled  by  the  proximity 
of  the  sun  it  needed  a  special  intellectual  effort  to 
view  the  solar  system  in  its  true  perspective.  The 
first  step  was  to  apply  as  for  as  possible  tho  princi- 
ples of  rigid  measurement.  We  must  attempt  a 
survey  of  the  contents  of  the  visible  universe. 
However  imperfect  that  survey,  it  would  yet  yield 
us  information  enough  to  enable  us  assign  to*  the 
solar  system  its  true  rank  among  the  heavenly 
bodies.  The  measurements  of  that  survey 
depended  upon  a  sure  base-line,  and  the  most  con- 
venient base  was  the  true  distance  from  the  earth 
to  the  sun.  Various  methods  bad  been  employed 
in  the  determination  of  this  distance ;  the  best 
known  was  that  found  by  means  of  the  transit  of 
Venus.  So  much  had  been  said  and  written 
about  the  transit  of  Venus  that  a  comparatively 
brief  sketch  would  suffice  for  his  present  purpose. 
A  conjunction  of  Venus  and  the  earth  took  place 
every  19  months.  Owing,  however,  to  the  inclina- 
tion of  the  path  of  Venus  to  the  ecliptic,  it  but  rarely 
happened  that  Venus  was  actually  seen  in  front  of 
tho  sun.  Such  an  occurrence,  however,  took  place 
on  December  6th  last,  but  no  other  would  happen 
uutil  the  year  '2004 .  By  observing  the  passage  of 
Venus  across  the  sun  from  properly  chosen  spots  a 
difference  in  the  time  of  her  entering  and  leaving  the 
solar  disc  was  perceived.  From  the  exact  measure- 
ment of  these  difference  of  time  the  distance  of  the 
sun  could  be  ascertained .  The  practical  application 
however,  of  this  method  was  beset  with  difficulties. 
The  atmosphere  surrounding  Venus  and  the  effects 
of  irradiation  made  it  difficult  to  catch  the  precise 
moment  when  geometrical  contact  takes  place. 
There  wore,  however,  other  methods  not  so  celebrated 
as  the  transit  of  Venus,  which  might  be  expected  to 
yield  results  of  a  satisfactory  nature.  He  would 
simply  describe  the  principles  of  one  of  these  alter- 
native methods,  which,  taking  everything  into 
account,  seemed  to  himself  to  be  certainly  free  from 
some  of  the  chief  objections  to  which  the  other  was 
open.  The  method  to  which  he  referred  was  based 
upon  the  observation  of  the  minor  planets,  those 
small  bodies  which  revolve  between  the  orbits  of 
Mars  and  Jupiter.  Last  year  Mr.  OilL  the  astro- 
nomer at  the  Cape  of  Good  Hops,  invited  tho  co- 
ot astronomers  in  the  northern  hen ' 
in  on  attempt  to  measure  the  distance  of  the 
tun  by  watching  the  minor  planets  Victoria  and 
Sappho.  It  was  by  methods  of  this  kind,  in  which 
tho  small  point  presented  by  a  minor  planet  could 

fixed  star  tliat  tho  "Instance  of  the  "sun  could  be 
obtained  without  our  needing  to  await  the  transit 
of  Venus.  The  distance  of  the  sun  once  known 
became  the  measuring  rod  by  which  to  reckon  the 
distances  of  tho  stars.  The  star  61  Cygni  still  re- 
mained the  nearest  of  all  the  known  stars  in  the 
northern  hemisphere.  The  accordonce  of  the  mea- 
surements mode  by  Prof.  Asaph  Hall  with  thuao 
obtained  elsewhere  by  different  methods  hod  re- 
duced the  limits  of  uncertainty  within  a  very 
narrow  compass.  It  was  further  pointed  out  that 
in  the  same  constellation  Cygnus  there  is  another 
double  star  of  the  same  general  type  as  61  Cygni, 
which  also  seemed  to  be  within  a  strictly  measura- 
ble distance.  The  direct  measurements  of  star 
distances  were,  however,  few  and  scanty.  In  roost 
canes  the  distanccsof  the  stars  were  hopelessly  beyond 
our  ken,  and  to  estimate  these  distances  we  could  only 

If  Vega, 


would  still  be  visible  to  the  naked  eye,  if  100  tiroes 
it  would  still  be  visible  in  a  small  telescope,  if  I  .00" 
times  it  would  yet  be  seen  in  a  great  telescope.  The 
inference  was  that  some  of  the  minute  stars  re- 
vealed by  our  great  telescopes  ouly  must  bo  1,001' 
times  as  far  on  as  Vega.  In  the  case  of  clusters 
and  other  still  more  distant  objects,  we  could  not 
form  even  a  reasonable  conjecture  as  to  their  re- 
moteness or  their  proportions. 


DYEING  WITH  ANILINE  BLiCX. 

rPO  produce  a  black  that  will  not  turn  green  the 
J.  Swedish  Vanadium  Company  publish  the  fol- 
lowing simple  process  in  the  Indmtrir  BlaiUr  : 
1,250  parts  of  white  starch  and  420  parts  of  dark 
scorched  starch  are  boiled  in  0,000  parts  of  water, 
and  after  it  has  cooled  to  122"  Falir.,  800  parts  of 
aniline  oil  and  (400  parts  of  hydrochloric  acid 
(specific  gravity  21°  B.)  are  added.  When  the 
mixture  gets  cold,  420  parts  of  sodium  chlorate  and 


300  parts  of  boiling  water  are  added.  At  the  time 
of  using  it,  but  not  a  moment  sooner,  200  parts  of 
a  vanadium  solution  arc  poured  into  this  mixture. 


The  goods  ore  left  in  this  bath  for  two  days,  and 
then  passed  through  a  solution  of  potassium 
bichromate  (half  per  cent.),  warmed  to  168'  Fahr.„ 
and  next  soaped  as  usual. 

Instead  of  adding  the  hydrochloric  acid  in  these 
proportions,  it  is  still  better  to  neutralize  the  anibae 
drop  by  drop  until  a  few  drops  of  the  liquid  impart 
a  greenish -blue  colour  to  a  very  dilute  solution  of 
Paris  violet  1 1  iu  1,000). 

The  vanadium  solution  is  prepared  by  dissolving 
10  ports  of  vanodiato  of  ammonia  in  40  parts  of 
dilute  hydrochloric  acid  at  a  gentle  heat,  adding 
some  glycerine,  and  then  boiling  until  the  solution 
has  acquired  a  deep  green  colour  and  all  has  been 
dissolved.  It  is  then  diluted  with  water  until  it 
equals  1,000  parts  and 


LANTERNS  AND  SLIDES.' 

WHEN  biehromatiaed  gelatine  is  exposed  to 
light  it  is  rendered  insoluble.  There  are, 
however,  other  causes  of  insolubility  at  work — 
moisture  and  heat.  Without  moisture  there  is  very 
little  action,  and  we  shall  see  by-and-by  that  a 
certain  amount  of  moisture  must  be  retained  in  the 
dry  tissue.  In  cold  weather  this  normal  amount  of 
moisture  does  not  cause  the  tissue  to  become 
insoluble  ;  whereas  in  warm  weather  it  wdl  not 
retain  its  solubility  for  more  than  a  day  or  two 
(more  or  less  according  to  the  nature  of  the  gela- 
tine with  which  it  has  been  prepared)  after  sen- 
si  Using.  Early  spring,  therefore,  is  the  very  best 
time  of  year  for  carbon  work.  Light  is  good  on  the 
bright  days,  and  if  a  few  dull  or  wet  days  should 
intervene  the  tissue  will  keep  sensitive  and  soluble. 

The  tissue  is  sensitised  and  exposed  behind  tho 
negative.  An  actinometer  of  some  sort  is  essential 
to  the  beginner  to  judge  of  exposure.    A  tofe  edge 


then  squeegeed  down  on  to  gloss  for  developing 
not  necessmi 


It  is  not  necessary  for  me  to  enter  into  details  of 
this  part  of  the  process.  But  take  such  a  print  and 
deliberately  waste  it,  and,  instead  of  squeegeeing  rt 
down  directly  is  is  ready,  let  it  remain  a  little  longer 
in  the  water,  and  examine  its  surface.  The  picture 
will  be  in  relief,  the  puts  protected  from  the  light 
by  the  shadows  of  the  negative  being  the  « 
swollen.  Look  carefully,  and,  unless  the  safe« 
be  very  opaque  indeed,  tho  picture  will  be  < 
seen,  even  where  thus  protected  by  block  paper. 
This  proves  incontrovcrtibly  that  light  has  passed 
through  the  black  paper  quite  sufficient  to  alter  the 
chemical  character  of  tho  gelatine,  for  one  part 
swetls  more  tluin  another  and  yet  not  sufficiently  to 
render  it  insoluble,  for  tho  moment  it  is  put  into 
warm  water  the  part  protected  by  the  safe  edge  will 
wash  away  completely.  It  also  proves  that  there  is 
no  hard-and-fast  line  of  demarcation  between 
solubility  and  insolubility,  but  that  the  action  of 
bght  has  really  gone  much  deeper  into  the  gelatiae 
than  would  at  first  sight  appear  to  bo  the  can. 

In  preparing  the  tissue,  therefore,  if  there  be  not 
sufficient  thickness  of  gelatine  beyond  that  required 
for  the  formation  of  the  image,  this  partial  m- 
solubilUing  of  the  excess  is  sufficient  to  prevent  the 
paper  from  coming  freely  away.  If  force  have  to 
be  used  to  tear  the  paper  off  there  is  great  risk  of  the 
softened  film  leaving  the  glass  ;  and,  even  if  it  do 
not  do  so,  the  print  rarely  washes  clearly  and 
evenly.  The  real  truth  is  that  there  is  a  positive 
reflex  action  of  the  bght-  which  is  reflected  back 
again  from  the  paper  of  the  tissue,  and  so  causes  a 
double  insoiubilixing  action  in  those  parts.  1  have 
frequently  found  a  rough  duplicate  print  of  this 
character  adhering  to  the  paper  of  the  tissue,  and 
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refusing  to  dissolve  in  the  saine  warm  water  in 
w*Jch  the  real  picture  was  developing,  pro  Ting  that 
the  portion  of  the  Usvuo  next  the  paper  wae  actually 
■ore  strongly  acted  upon  by  the  light  than  the 
intermediate  parte  between  that  and  the  print. 

The  obvious  remedy  ii  to  nee  a  black  paper  on 
which  to  spread  the  gelatine,  in  which  cane  half  the 
gelatine  will  suffice  ;  lor  I  take  it  for  granted  that 
Ike  amateur  will  hare  quite  trouble  enough  prepar- 
ing hi*  gelatine  solution*  to  desire  to  make  them 
cover  as  many  square  feet  as  possible.  The  solu- 
~  i  havo  to  be  quite  free  from  bubbles,  and  it  is 

i  the  more  trouble  it  it  to  get  rid  of  these 
anwelcome  visitors. 

Ii  the  aolutinus  are  made  simply  of  gelatine, 
oeleur,  and  water  the  tissue  so  prepared  would  dry 
so  hard  as  to  be  unmanageable.  Something,  there- 
fore, of  a  a  hygroscopic  nature  is  added  so  as  to 
retain  a  certain  amount  of  moisture,  which,  as  1  have 
before  said,  is  necessary  for  the  inaolubilising  action. 
Unquestionably  the  beet  and  safest  thine;  to  use 
"  sugar  (loaf  sugar)  ouo-fourth  of  the  weight  of 

Glycerine  requires  to  be  used  with  caution.  It 
is  at  Us:  impure,  and  from  that  cause  has  at  times 
jfiTco^mc  an  infinity  of^brouble.  I  should^thei 
jre^rtrongly  recommend  the  amateur  to  eschew  it 

la ; carbon  work  the  principal  difficulty  to  a 
beginner  is  the  comet  exposure.  Mow,  lot  him 
take  heart.  It  is  not  insuperable  or  even  vary 
.lifccult.  He  will,  of  eoursv,  have  bean  in  the  habit 
of  taking  prints  ou  aJburoonsmd  paper  from  his 
negative..,  and  will  have  learnt  that  sorao  print 
much  quicker  than  others,  but  probably  will  not 
have  attempted  to  classify  thorn.  True  he  must 
new  do,  and,  by  the  aid  of  an  actinometer,  number 
Onto  aucutding  to  the  number  of  tints  they  require. 
This  once  established  the  proportion  will  bold  good 
for  carbon  work,  too ;  anil,  although  correct  ex- 
posure is  desirable,  the  latitude  is  incomparably 
greater  with  carbon  than  with  silver.  There  is  no 
hard-and-fast  line  of  insolubility.  A  little  longer 
;  will  bring  down  an  over-exposed  print ; 
>d  washing  with  a  little  alkali  will  often 
i  one  exposed  twine  too  long  ;  while  there  are 
cral  "dodges  "  for  an  ring  prints  that  have  not 
i  exposed  half  long  enough;  so  that,  supposing 
a  print  should  have  received  ton  minutes'  exposure, 
if  it  have  had  anything  from  live  to  twenty  it  may 
yet  be  developed  into  a  good  one. 

As  to  the  relative  time  of  exposure  compared  with 
sJbumenifcd  paper,  no  formula  can  possibly  be 
given.  It  will  depend  upon  the  gelatine,  the 
•mount  of  colour,  the  proportion  of  bichromate, 
and  the  weather,  and  al*o  upon  when  the  picture  is 
to  be  developed.  Nothing  is  more  clearly  esta- 
blished than  the  fact  that,  li  a  carbon  print  is  to  be 
developed  immediately  after  exposure,  it  must 
receive  considerably  more  exposure  than  if  it  is 
intended  to  keep  it  for  soma  time  before  develop- 
ment, otherwise  by  what  isoalled  "thecontinuatin; 
motion  of  light"  the  picture  would  be  over  -exposed' 
In  all  carbon-working  eeUbliahmcuts  allowance  is 
made  for  this.  The  pictures  are  all  exposed  in  the 
oing  and  developed  later  in  the  day,  and  are 
efore  under-exposed  ;  but  the  con  tin  ua  ting 
in  bring*  them  up  to  proper  exposure.  I  fully 
admit  the  fact  (for  it  is  indisputable),  but  I  am  not 
'lit  u  due  to  the  action  of 


SCIENTIFIC  NEWS. 


alUgether 


THE  discovery  of  a  comet  by  Brooks  and  Swift 
is  published  in  Ihm  Echt  OireuUr  No.  69. 
Tho  ttuws  is  from  Prof.  Lewis  Swift,  of  the 
Warner  Observatory.  Tho  detail*  are  Feb. 
23-520  G.  M.  T.,  R.A.  22h.  60m.;  N.  Dec., 
28* ;  motion  cust.  The  comet  was  also  observed 
on  Feb.  24-4.968  in  R  A.  23h.  7m.  23 -2*.  ; 
N.  Ilec.,  10*  27'  44".  At  the  time  of  writing,  the 
comet  is  in  the  constellation  Andromeda ;  but  is 
reported  to  hare  a  dairy  motion  of  18m.  in  R.A. , 
and  of  3*  36'  in  N.P.D. 

The  place  of  the  great  comet  (1882)  for  Berlin 
midnight,  on  March  4,  is,  according  to  Dr. 
KreuU,  K.A.  6h.  61m.  8s. ;  8.  Dec.  14'  »6\ 

Mr.  J.   Birmirurhara,   of  Tuam,  Ins  been 

awarded  a  gold  medal  by  the  Royal  Irish  Aca- 
dorny^,  for  his  disti 


Eaaarox.-In  our  "Astronomical  Notes  for 
Ttareh"  on  p.  661,  by  a  typographical  error,  the 
Declination  of  Uranus  appears  as  South  instead 
of  North,  as  it  should  hare  been. 

The  Action  of  Coffee  -  Dr.  Guimaraea,  of  Bio 
de  Janeiro,  concludes,  after  many  experiments  upon 
s,  that  coffee  is  directly  useful  owing  to  its 
able  principles,  and  is  also  especially  useful 
raeVcetlv,  owing  to  the  large  quantity  of  nitre- 
getused  food  which  it  causes  to  be  consumed.  It  is 
probably  superior  to  stimulants  such  as  alcohol, 
because"  htk-ui  intwn  large  ,,^***>  j|  leaves  a  |sj> 

nsxtatiou^wu^ 

U  be  consumed  to  a  greater  extent. 

Letts's  Household  Magazine.  We  liave 
reoeived  a  copy  of  the  first  number  of  a  new  pub- 
lication to  be  issued  monthly  with  the  foregoing 
title.  The  services  of  some  of  the  most  popular 
editors  in  their  respective  departments  have  Deeu 
••cored.  There  is  a  serial  story  by  Rosa  Mulhol- 
Uuat,  illustrated  with  a  full-page  plate  by  Miss 
Kd  wards :  then  follow  Poultry  Breeding,  and  their 
Cosnasoij -sense  management,  by  l)r.Gordon  Stables; 
Our  IIonwk.wping  and  Bill  of  Fare  for  March,  by 
A.  O.  Payne  ;  the  Work-room,  with  Ulurtrahom 
by  Euse  Ollif ;  a  Story  for  Boys,  illustrated  by 
Alfred  H.  Miles  ;  the  N  urssry  Object  Lessons,  illus- 
by  Alice  Harriett ;  a  new  Song  by  Josinh 
,  Calendar  of  Garden  Work  to  be  done  in 
March,  by  William  Early  :  the  Fashions  of  the 
if  oath,  by  Elise  Ollif  j  the  Kitchen,  its  Importance, 
by  J .  0.  buelrnwwter  ;  and  a  ohromo,  entitled  "  The 
Flower  Oirl,"  by  Mulready. 


In  a  lecture  delivered  last  week  at  the  Londoi 
Institution,  Prof.  Ayrton  spoke  of  the  eflicioncy 
of  electric  motors.  Very  small  one*  could  have 
only  a  small  efficiency,  but  when  large  enough  to 
yield  several  horse-power,  it  might  bo  as  much 
as  70  or  80  per  cent.  Small  motors,  were,  how- 
ever, specially  useful,  because  they  could  be  taken 
to  tho  work. 

Messrs.  Ayrton  and  Parry  have  obtained  a 
patent  (3036,  1883,  64.),  tor  an  invention  of  a 
combination  of  stool  and  wrought- iron  in  the 
field-magnets  of  dynamos.  By  this  moans  they 
find  it  possible  to  obtain  a  constant  E.M.F. 
between  tho  two  ends  of  the  outside  circuit, 
whatever  the  resistance  may  be ;  or  a  constant 
current  in  the  outside  circuit.  They  are  thus 
able  to  work  lamps  or  motors  in  parallel  circuit, 
or  in  aeries,  to  that  any  one  lamp  or  motor  is 
practically  independent,  of  the  rest. 

IT  err  Traubo  says  that  if  platinum  (sheet  or 
wire)  be  shaken  with  hydrogen,  air,  arid  water, 
hydrogen  peroxide  is  formed  in  quantity.  Pal- 
ladium, in  presence  of    water  and  oxygen 
oxidises  carbonic  oxide  to  carbonic  acid,  ana  pro 
duces  the  same  hydrogen  compound. 

One  of  tho  German  technical  papers  mentions 
that  the  slag  obtained  in  the  basic  process  in  that 
country  contains  as  much  as  19  per  cent,  of 
phosphoric  acid,  and  it  is  suggested  that  the 
powdered  slag  would  be  a  valuable  manure  ii 
spread  over  the  fields  before  winter,  so  thai 
injurious  matter*  might  hare  time  to  oxidise. 

It  is  stated  that  Mr.  D.  G.  Fitzgerald  has  re 
cuntly  demonstrated  that  carbon  may  bo  oxidised 
is  the  Voltaic  celL    Ho  usee  retort  carbon,  or 
even  common  gas-coke. 

A  Mr.  Lodcr,  of  Leyden,  has  obtained  a  patent 
in  this  country  for  a  manufacture  of  "  wine 
from  sugar  and  glucose,  mixed  with  colouring 
matter,  and  subjected  to  fermentation.  The 
colourings  suggested  are  dye-woods,  orcholla- 
weed,  and  sorrel-paste. 

Tho  Naval  Engineering  Exhibition,  which  in 
1882  was  so  successful  at  tho  Agricultural  Hall, 
will  this  year  cover  a  wider  field  by  including 
mechanical  engineering  generally  —  thus  ad- 
mitting lathes  and  machine  tools,  and  the  pro- 
ducts of  the  metal  indurtriee. 

At  Turin  in  1884  a  general  Italian  Exhibition 
will  be  opened.  Tho  exhibition  will  embrace 
physics  and  general  chemistry,  with  thuir  appli- 
cations, and  mathematics. 

Formic  and  acetic  acids  have  bean  often  ob- 
served in  plants.  Recently  Dr.  Bergman  n  has 
examined  a  largo  number  of  plants  (using  a 
modification  of  the  silver  method  as  test),  to  de- 
termine the  condition  of  formation  of  tho  acids 
and  tho  part  they  play.  Ho  considers  these  acids 
occur  in  protoplasm  throughout  the  whole  vege- 
table kingdom  ;  they  are  found  in  the  most 
widely-different  parts  of  plants,  and  both  in 
plants  that  hare,  and  plants  that  have  not,  chlo- 
rophyll. They  are  probably  produced  by  retro- 
grade metamorphosis.  It  is  also  probable  that 
other  members  of  tho  series  of  volatile  fatty  acids 
(propionic,  butyric,  caproic,  and  perhaps  tho 
whole  series)  are  very  widely  diffused  through- 
out the  plant  world.  Volatile  acids  show  an  in- 
crease when  assimilation  has  been  arrested  by 
withdrawal  of  light,  and  tho  state  of  inanition  has 
occurred.  In  a  plant  subjected  to  a  temperature 
below  that  of  the  minimum  of  growth,  and  at  tho 
same  time  deprived  of  light,  there  i*  no  increase 
in  the  amount  of  volatile  acids;  thus  their  for- 


y^cdbyamal- 


mat  ion  seems  to  bo  somehow  independent  of  the 
respiratory  process.  They  probably  result  from 
a  splitting  up  of  the  conaUtuenU  of  vegetable 
protoplasm. 

It  appears,  from  a  pambhlet  published  in  1876, 
that  a  well-known  medical  man  in  Melbourne, 
Mr.  William  Thomson,  there  expressed  very 
definite  views  as  to  the  parasitic  nature  of 
tubercle,  anticipating  by  six  yean  a  doctrine 
which  has  recently  come  into  favour.  In  a  recent 
treatise  Mr.  Thomson  shows  from  statistics  that 
the  mortality  from  consumption  in  Victoria  is 
greatly  on  the  increase  ;  thus,  taking  all  ages,  it 
has  increased  from  11-49  per  10,000  in  1871  to 
13-90  in  1881.  And  it  is  {Minted  out  that  this 
is  not  to  be  accounted  for  by  any  influx  of  dying 
visitors  to  tho  colony,  but  is  largely  due  to  an  m- 
orrsuing  death-rate  among  Victoria-born  persons. 
Mr.  Thomson  maintains  that  phthisis  is  a 
specific  poison  disease,  that  it  is  never  of  climatic 
origin,  nor  due  to  dampness  of  soil,  or  depressing 
circumstances  of  life — that  it  has  been  imported 
into  Australia  by  invalids  from  Europe,  ice.  IU 
prevalence  among  servant-girls  is  attributed  solely 
to  the  inhalation  of  the  germ-laden  dust  of  tho 
bedrooms  they  have  to  Sweep  out.  S^- voyage* 
are  beneficial  to  consumptive  patients  chiefly 
because  they  subject  the  patient  to  a  continued 
inhalation  of  saline  and  slightly  iodised  air, 
which  is  unfavourable  to  the  i 
parasite*. 

The  fact,  observed  by  Moser,  that  a  galvanic 
current  arose  in  amalgamation  of  zinc  was  inves- 
tigated by  Horr  Obech  some  little  time  ago,  who 
found  that  such  currents  are  thermc— currents, 
due  to  changes  of  temperature  prod 
gamation.  Some  doubt  having  be 
this  explanation,  Herr  Haga  has  lately 
now  study  of  tho  subject,  socking  to  answer  tho 
question  whether  the  difference  of  temperature, 
arising  in  amalgamation  is  sufficient  to  account 
for  tho  current  observed.  Tho  experiment*  (de- 
scribed in  the  Antuiitn  d*  r  /'^yrti  ,  were  made 
with  tine,  and  gave  so  good  an  agreement  of  tho 
-  of  the  amalgam  ^ 
•tHerrU  . 

to  the 
in 

mercury. 

An  interesting  case  of  breeding  is  reported 
from  Germany — viz.,  the  fruitful  pairing  at 
Hallo,  of  a  Gayal  bull  from  India  with  a  cow  of 
the  lung-horned  African  Zebu  race,  from  tho 
Soudan.  The  latter  belongs  to  the  oldest  races 
of  horned  cuttle,  whoso  forms,  as  the  figures  on 

mained  the'  same  for  thousands  of  years.  Tho 
result  show*  (a*  Herr  Kuhn  points  out)  that 
such  animals  of  primitive  type,  which  have  bean 
so  long  subject  to  the  same  conditions  of  life, 
may,  with  suitable  treatment,  prove  to  be  un  - 
weakened  in  their  power  of  reproduction,  even 
when  placed  in  circumstances  that  differ  in  Ac 
most  extreme  ways  from  those  of  their  home. 

There  are  modical  cases  in  which  liquids  bare 
to  be  promptly  brought  into  the  stomach,  but  it 
is  impossible  or  unadvisablo  to  introduce  them 
by  the  gullet.  For  such,  Dr.  Tansini,  an  Itahac , 
propose*  a  capillary  puncture  of  the  stomach 
with  a  thin  needle-tube.  This  he  has  proved  by 
experiments  on  animals  to  bo  harmless.  From 
his  studio*  on  the  dond  bodies,  he  believes  the 
method  to  be  practicable,  even  with  the  stomach 
empty  and  retracted.  Dr.  Tansini  indicate* 
precisely  thu  space  where  the  anterior  surface 
of  the  empty  stomach  is  directly  accessible.  Ho 
owns  that  there  is  soma  risk  of  not  penetrating 
tho  stomach  at  all,  or  of  penetrating  too  <" 
and  he  therefore  recommends  a  slight  in  ' 
first  made,  so  that  the  surface  of  the 
may  bo  reached  for  introduction  of  I 

Tho  clearance  of  snow  from  railway* 
prove*  a  difficult  problem.  An  apparatus  of 
pneumatic  character  has  been  recently  invented 
in  America,  by  Mr,  Stock,  for  tho  purpose.  This 
apparatus  is  placed  in  front  of  the  engine,  and 


contains  a  distinct  steam-engine  v 
At  tho  front  is  a  sort  of  funnel,  opening  for- 
wards, tho  sixe  of  its  mouth  being  regulated  by 
mean*  of  a  hinged  door  and  toothed  sector.  The 
snow  is  here  drawn  in  by  suction,  and  finely 
divided  into  flakes  by  a  wheel  with  palette*  on  its 
covered  surface  (this'  is  driven  by  a  belt  .  Then 
the  flakes  pas*  on  to  the  fan  blowing  machine, 
which  drives  them  into  a  horizontal  tube  above, 
the  carriage,  capnblo  of  being  placed  obliquely 
so  that  thu  snow  may  bo  thrown  off  the  line.  The 
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fan-blower  make*  800  revolution*  a  minute,  and 
is  capable  of  displacing  2,  i  00  [cubic  metre*  of  air 
a  minute.  The.  escape  steam  from  the  enjrine  is 
directed  into  the  tube  just  referred  to,  to  increase 
the  draught.  Mr.  Stock  considers  his  machine 
will  clear  the  way  as  quickly  a*  a  gang  of  500 
(It  is  doacribed/with  figure,  in  U 


to  a  German  serial 
with  the  rariability,  arising 
of  weights  of  cast  metal,  or 
then  worked  with  pressure, 
and  which,  in  the  case  of  cast-iron  weights,  may 
amount  to  whole  grammes,  in  fine  gold-plated* 
brass  or  bronze  weights  to  hundreds  of  milli- 
grammos.  In  a  series  of  experiments  by  a 
Government  Commission,  the  evils  of  porosity 
wcro  obviated,  when  tho  passages  from  the  porea 
were  not  very  Urge,  by  immersion  in  linseed  oil 
and  heating  to  combustion  of  the  oil  (a  like 
method  is  adopted  in  machine- work,  for  stopping 
the  pore*  of  cast-iron  walls  against  penetration 
of  water  at  high  pressure).  A  pretty  thick  gal- 
vanic coating  also  affords  protection.  Among  the 
recently-proposed  materials  (or  fine  weights,  cast 
steel  offers  no  important  advantage,  and  phos- 
phor  bronse  in  general,  none  at  all ;  on  the  other 
Land,  chilled  cast  iron  seems  to  bo  excellent.  The 
surest  proof  of  porosity  is  obtained  by  ordinary 
water -weighing,  and  comparison  thereafter  with 
a  piece,  known  to  be  without  porea,  in  air  of 
different  pressure*  on  a  vacuum  balance. 

X.  Terby  has  lately  communicated  to  tho 
Belgian  Academy  some  observations  of  the  aurora 
seen  at  Lou  rain  on  17  Nov.  last  year.  It  was 
distinguished  by  the  intensity  of  the  red  glow, 
and  by  the  translation  of  the  rays  from  the  east  to 
tho  west,  by  the  north,  being  comparable,  in 
both  respects,  to  the  aurora  of  9th  April,  1871.  In 
describing  the  aurora  of  2  Oct..  last  year, 
M.  Terby  called  attention  to  something  like  a 
monthly  periodicity  in  many  of  these  phenomena. 
Tho  aurora  of  17  Nov.  could  not  thus  bo  asso- 
ciated with  that  of  2  Oct. ;  but  M.  Terby  note* 
that,  on  the  28  Oct.,  a  powerful  magnetic  dis- 
turbance was  recorded  at  Brussels  Observatory. 
Ho  gives,  in  the  same  paper,  a  list  of  some  thirty 
aurora,  whioh  seem  to  have  been  separated  by 
intervals  of  about  a  month. 

Among  other  point*  noted  by  the  secretary  of 
the  Franklin  Institute  in  a  "  Summary  of  Pro- 
gross  in  Science  and  Industry  in  1882,"  is  the 
addition,  during  the  year,  of  not  leas  than  1 1 ,000 
mile*  of  new  road  to  the  railway  systems  of  the 
United  States.  The  production  of  iron  and  coal, 
it  is  thought,  will  probably  be  found  not  to  differ 
much  in  amount  from  that  in  1881,  which  was 
higher  than  in  any  previous  your.  The  production 
of  the  precious  metals  shows  n  slight  decrease  as 
'  with  1881.  The 
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[ITssfeaoCasMeanssW  rapouiMt  far  fV  ttfmwicmtaf 
tar  corraapoaiinu.  TTu  EdUor  Tt*p*ct/*tl*  r~r*~u  Hal  ail 
SSSS— tsSBSM  tiumU  a*  straw*  »r  at  ivvfiy  at  pmtitit.) 

^aa^jMhs^  OrOfl.hasi.s.s.iJ,!. 
J.  Fuuon  Epwasm. 

*.*  7*  ersVr  ta/aeBilatt  rt/trtaat,  CurruyirndtmU,  wVn 
fotinl  of  <ras  UtUr  fmum.lt  i—trud,  mil  aHife  by 
~»ft<7»..y  0,6  mmmit'  ./  lit  Lour,  at  BSjS  as  tkt  pott  am 

WtmtcM   at  tlj*ff  itT$, 

"I  would  hsre  everyone  write  what  be  knew*,  and  as 
miK-h  u  a*  knows,  bat  no  mors ;  and  that  airt  in  this 
ooJ|r,  but  in  all  other  subject*  ;  fur  soch  a  pemin  maj 
save  anuo  particular  knowledge  and  experience  of  the 
nature  of  audi  a  perm  or  such  a  fountain,  that  a*  to 
other  thin*»,  know,  no  mom  thui  what  nerybudy  does, 
nod  yet,  to  keep  a  clutter  with  this  little  pittance  of  hi*, 
will  undertake  to  write  the  whole  body  of  phvsick*  ;  .  ww 


List  at  all,  while  that  of  hi*  official  suecesaor  was 
sulfered  to  remain  on  it.  But,  as  I  began 
by    saying,    there    is    a    terrible   absence  of 

fublie  spent  among  the  Fellows  of  the 
know  personalty  of  three  absentees  fr 
the  annual  meeting,  all  of  them  men  feeing 
—or  professing  to  feel— as  indignant  us  I  do  at  tsu 
gradual  encroachment  of  Brompton  jobbery  in  our 
governing  body,  who  yet  would  not  take  the  troaUe 
[o  fi^ve  effe 

the  pre- 
vious day  on  a  different  matter)  "  had  too  mecji  t» 
do  "  ;  and  the  third  actually  was  stopped  by  the 
Ex  tribos  diece  omnes."  I  have  been 
told  of  other  equally  trumpery  excuses ;  bat 
occurred  within  my  own  cognisance ,  If 
apathy  continues,  the  packing  of  our  Couaeil  will 


at  the  ballot-box.  One 
another  (who  could  come  op  to  London  on  the 


proceed  steadiiv  year  by  year,  until  it  consists  prac- 
tically of  a  clique  prepared  to  back  Solar  Pbyssns 


to  back  Solar  1 
,  Physical  Observatories,  and 
shams  of  all  kinds  for  putting  money  into  totu 
>wn  pockets  or  those  of  their  friends.   Are,  or  are 
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of  tho  beet-«ugar  industry  in  the  United 
appears  in  the  profitable  operations  of  the 
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PIECE — y  CASSIOPEIA. 

[21117.]— Bt  far  the  greater  part  of  the 


of 


p  in  California  during  tho  past 
Tie:  introduction  of  the  Sol  ray  process  for 
manufacturing  soda,   commonly  known  as  the 

 ■  ,    .  ,      "  ...      ...I  "He  »i  iivi   v  ,  1 1    umu  uwu{> 

animonia  soda  process,  is  an  important  industrial  mto  which  the  Lunar  Parallax 
The  glucose  industry  has  fully  maintained  as  an  element,  is  familiar  witl 
ibis  rate  of  increase,  and  a  colossal 
it  is  about  to  bo  put  in  operation  in 
Tho  cable  system  ' 


A  StXJAB-noL'Hc  is  being  erected  at  Chicago  for 
treating  12,000  bushels  of  Indian  corn  daily.  As 
each  bushel  of  maize  yields  about  281b.  of  sugar,  the 
production  will  be,  it  is  estimated,  about  oo.uxnons 
j-early.  The  buddings,  occupyiug  nearly  25  acres, 
■  iti3207s30;aiJtheboil«rswillberf 


Thx  Governmental  North  German  Gtutttt  refers 
reproachfully  to  the  fact  that  the  North  German 
*  Company  has  ordered  from  a  well-known 
firm  a  couple  of  steamers,  each  of  2,  oOOtbna 
u  and  0,000  horse-power.    Such  conduct,  it 

,  is  both  unpatriotic  and 
a  very  heinous  faults  in  the  eyes  of  'the 
Chancellor  and  his  accredited  organs. 

Pltruujmtnx  derives  an  annnal  revenue  of 
£2,400  from  telegraph,  telephone,  and  electric  light 
companies,  for  the  use  of  its  overhead  and  under- 
ground wires.  Each  company  makes  a  return 
annually  of  the  number  of  poles,  &c,  and  a 
payment  of  £1  per  annum  fi  r  each  mile  of  wire 
used  for  telegraph  or  telephone  purposes,  and  £3 
n  i ur  electric  lighting  purgosei 


required.  There  ar 
of  wire  in  the  dry. 


numerical  detail  with  which  the  Montkly  A'ocuvo 
of  the  Royal  Astronomical  Society  are  crowded 
may  well  be  left  entombed  in  their  page*,  for  rare 
and  occasional  reference.  A  very  notable  excep- 
tion, however,  as  it  saeems  to  ma,  occurs  in  too 
January  number  of  the  Aefuw,  in  the  shape  of  a 
paper  by  our  President,  Mr.  E.  }.  Stone,  which  I 
fancy  a  good  many  other  working  astronomers 
besides  myself  would  be  glad  to  see  reproduced  in 
a  separate  form.  It  is  on  the  "  Reduction  of  Lati- 
tude and  Logarithm  of  the  Earth's  Radius  with 
Col.  Clarke's  Value  of  the  Earth's  Compressi-*." 
At  the  time  when  the  figure  and  dimensions  of  the 
Earth  were  computed  by  Airy  and  Bessel,  their 
results  undoubtedly  embodied  everything  that  was 
then  known  with  regard  to  the  sire  and  shape  of 
our  globe.  Since  that  date,  however,  a  huge  mass 
of  geodetic*]  observations  has  accumulated,  and 
the  exhaustive  discussion  of  them  by  Colonel  Clarke 
has  resulted  in  a  very  distinctly  more  accurate 
determination  of  the  quantities  in  question.  Every 
ne  who  has  ever  been  occupied  with  calculations 
far  example,  enters 
the  use  of  a  table 
for  reducing  geographical  to  geocentric  latitude*, 
and  for  ascertaining  tho  Earth's  radius  at  any  given 
station.  The  quantities,  however,  which  appear 
in  this  table,  as  heretofore  printed  (under  the 
headings,  "  Angle  of  the  Vertical,"  or  e  —  •',  and 
log.  p)  have  been,  of  course,  derived  from  the 
formutn  of  Airy  and  Bessel ;  and  what  Mr.  Stone 
has  done  i*  to  recompute  these  from  Colonel 
Clarke's  more  recent  and  accurate  data.  If  the 
tabular  part  of  his  article  could  be  reproduced  in 
octavo,  it  could  bo  easily  bound  up  with  many  of 
the  existing  volume*  of  tables,  and  in  such  a  form 
would  be  very  handy  indeed. 

Mention  of  the  Monthly  h'titieet  suggests  to  me  to 
remark,  that  I  find,  after  all,  in  my  remarks  in  letter 
20953,  on  p.  4/il,  that  I  over-estimated  the  amount 
of  public  spirit  existing  among  the  Fellows  of  the 
Royal  Astronomical  Society.  It  really  seems  as 
though  the  wire  pullers  in  our  Council,  who  year 
after  year  smuggle  fresh  name*  of  members  of  the 
South  Kensington  Ring  (or  their  abettors)  into  the 
House  List,  were  destined  ultimately  to  convert  the 
governing  body  of  a  great  and  noole  society  into 
a  mere  clique  pledged  to  aid  the  scheme*  of  the 
jobbing  crew  at  Brompton.  Greatly  and  sincerely, 
though,  as  everyone  must  deplore  the  death  of 
Professor  H.  J.  Smith  (and,  assuredly,  no  one  fools 
more  than  I  do  the  irreparable  loss  that  British 
Mathematical  Science  has  sustained  by  the  removal 
of  that  great  man),  we  may  yet  congratulate  our- 
selves on  the  return  of  the  Astronomer- Royal— I, 
of  course,  mean  Sir  George  Airy — to  our  Conned. 
It  was  simply  a  disigrace  to  everyone  concerned 
that  his 


ot,  the  Fellows  of  the  Royal  Astronom 
.repared  to  see  it  dragged  down  into 
this  fashion  V 

Would  "H.  S."  letter(21 
to  learn  that  I  have  myself 
ohms  to  0  Auriga)  quite  ui 
3in.  of  aperture ;  a*  also  that  of  6 
much  greater  difficulty  with  the  same 
It  had  a  first-class  object-gnus,  by  the  bys 
long  focus,  cut  down  to  the  diameter  ii 
This  was  about  a  year  ago,  and  I  have  never  looked 
at  either  star  since.  For  aught  I  know,  one  or 
both  of  these  remit**  may  be  variable ;  but  that 
they  were  vuuble  at  the  date  I  mention  I  have  mm 
more  doubt  than  I  have  that  I  am 


t 

of  very 

licaleU. 


I  hope  that  every  incipient  astronomer  will  read 
letter  21073  (p.  640)  through  from  beginning  to  sad  ; 
and  having  done  so,  reperuse  it  straightway.  The 
advice  it  contain*  is  so  thoroughly  sound  that  to* 
student  can  scarcely  fail  to  profit  by  laying  it 
earnestly  to  heart. 

If  Mr.  Lecky  (letter  21082,  p.  648)  will  torn  to 
p.  378  of  the  "  Curiosities  of  London,"  by  the  hue 


could 


John  Ttxnbs,  he  will  find  that  well-known  i 
poiitan  antiquary  saying,  apropos  of  toe  Seven 
Dials,  "The  column  and  dials  were  removed  sn 
June,  1773,  to  saaroh  for  a  treasure  said  to  be  esss- 
oealed  beneath  the  base.  They  were  never  replaced, 
but  in  1822  were  purchased  by  a  stone-mason,  awl 
the  column  was  surmounted  with  a  ducal  constat, 
and  set  up  on  Wevliridge-green  as  a  memorial  t*> 
the  Duchess  of  York,  who  died  at  Oavtlaadam 
1820.  Tho  dial  is  now  (1866)  a  stepping-stone  at 
the  adjoining  Ship  Inn." 

"Lamplighter''  (reply  40334,  p.  662) 
scarcely  nave  quoted  a  isisaagc  from  the  Bible 
corroborative  of  the  theory  of  the  purely  poetical 
character  of  the  narrative  in  Joshua  x.  12,  et  **>., 
than  that  which  be  has  cited  from  Haliakkuk  ui.  11 
Why,  the  entire  context  shows  the  latter  rhapsody 
to  be  poetry,  and  nothing  else .  What  do  wo  read 
in  the  immediately  preceding  verse  ?  "  The  deep 
uttered  his  voice,  and  lifted  up  his  hands  oa  high. 
Would  "  Lamplighter"  seriously  contend  that  toe 
ocean  had  hand*  (to  say  nothing  of  a  voice)  to  tfft 
up  i  The  phenomenon  referred  to  in  Isaiah  xxxvtii. 
8,  of  the  shadow  going  back  on  the  sun-dial  of 
Ahxz,  may  have  been  caused,  quite  naturally,  by 
a  parhelion  ;  and  its  alleged  prediction  have  been 
an  arriirt  pewit,  or  much  later  interpolation. 

"  Neptune"  (query  49654,  p.  556).  will  find  that 
if  he  removes  the  stop*  or  diaphragms  from  too 
tube  of  a  telescope,  be  will  get  extraneous  light  us 
the  field,  which  will  give  a  hazy  or  nebulous 
appearance  to  any  object  he  may  be  observing.  A 
diaphragm  to  be  effective  should  jut!  permit  toe 
entire  object-glass  to  bo  seen  through  it,  when  toe 
in  that  object-glass's  f'-cu*.  An 
consideration  will  show  that  if  we  have  a 
3in.  object-glass  of  48in.  focal  length,  that  a 
diaphragm  placed  half-way  between  it  and  its 
focus— i.e.,  24fn.  from  the  objective,  should  have  an 

tolto!^  it  i}  to'  b^bic^Tiu^ror^^ 
glass,  or  ltta'n.  from  its  focal  point,  and  so  on.  In 
addition  to  this  primary  function  of  cutting  off  stray 
light,  stops  fulfil  the  further  useful  purpose  ef 
strengthening  tho  telescope  tube  and  making  It 
rtiorr  rigid. 

If  "J.  J.  H."  (query  49574,  p.  657)  will  refer  to 
Vol.  XVIII.  of  the  rSousn  Mk-baxic,  he  will 
find  a  full  illustrated  description  on  p.  641  of  toe 
instrument  ooneeming  which  ho  puts  his  qn 
and  which  is  called  a  diplctdoaoope.  He  will  1 
further  references  to  it  on  pp.  21,  37,  94,  96,  i 
128  (where  there  is  an  engraving  of  it  in  situ)  ef 
Vol.  XIX. ;  and  on  pp.  429,  402,  610,  and  666  ef 
your  XXIVth.  volume. 

The  reply  to  "J.  J.  H.'s  next  query  (49376,  same 
page)  depends  a  good  deal  on  what  he  mean*  by  a 
u  Sidereal  clock."  If  he  intend*  to  ask,  Can  an 
ordinary  cluck  be  made  to  keep  sidereal  tone  ? 
toe  answer  is.  That  any  clock  or  watah  what- 
ever may  be  made  to  do  that  by  i 
ing  to 
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cuu  may  be,  until  tho  hand*  travel  round  twenty- 
fixir  hours  during  23h.  56m.  4  09a.  of  mean  aolor 
c.r  ordinary  time.  But,  of  course,  sidereal  time  is 
reckoned  right  round  tho  '24  hours;  *o  that,  to 
adopt  a  common  dial  for  astronomical  purpose*,  a 
second  act  of  figure*  would  have  to  bo  painted  on 
it;  XIII.  under  (or  otct)  the  I. ;  XIV.  oyer  the 
II.;  and  »«.  In  an  observatory  it  inessential 
that  the  ticks  of  the  clock  should  bo  particularly 
laud,  sharp,  and  distinct,  as  all  observations  into 
which  time  enters  as  an  element  are  made  by  listen- 
ing to  their  beats  while  the  eye  is  applied  to  the 
instrument  in  use.  Hence,  some  form  of  "  dead- 
beat"  escapement  is  always  used,  and  the  pendulum 
is  of  such  a  length  as  to  beat  accurate  sidereal 
seconds.  One  of  tho  old-fashioned  upright  clocks, 
which  generally  beat  seconds,  may  bo  made  to  keep 
sidereal  time  by  a  little  shortening  of  the  pendulum. 
Of  course,  a  compensated  pendulum  is  a  tint  qua 
mm  for  regular  astronomical  work.  As  I  have  pre- 
viously said,  though,  the  dial  of  a  sidereal  clock 
must,  in  some  way,  be  made  to  show  the  whole  of 
the  24  consecutive  hours. 

In  redemption  of  the  promise  I  made  to 
"C.  A.  B."  (query  49355,  p.  508),  in  letter  21064. 
I  have  looked  into  the  question  of  tho  orbit  of  the 
Great  Comet  of  1882,  and  it  seems  to  me  that  his 
entire  difficulty  has  had  its  origin  in  his  supposition 
that  such  orbit  was  direct,  if  he  will  reflect  for  a 
moment,  be  will  remember  that  the  Comet  was 
first  seen  to  the  west  of  the  Sun  by  Mr.  Finlay  ; 
that  it  travelled  up  to  tho  Sun's  preceding  limb, 
|>asand  across  his  face  into  perihelion,  pursued  its 
course  behind  him,  and  emerged  once  more  at  his 
western  limb.  Hence  its  path  was,  quite  obviously, 
a  retrograde  one.  "  C-  A.  B."  knows  that  the 
longitude  of  the  perihelion  is  measured  from  the 
o».iending  nods  along  the  comet's  orbit.  Now  a 
fiuOnon  has  arisen  of  dropping  out  the  words 
"  direct  "  or  "  retrogrado "  in  giving  the 
elements  of  a  comotary  orbit ;  possibly  with 
ft  view  to  saving  a  word  in  telegraphing 
the  elements  by  their  computer.  The  assumption 
is,  that  all  comets'  orbits  are  direct,  and  when  the 
ootnpuur  has  to  deal  with  a  retrograde  one,  he 
gives  the  inclination  aa  greater  than  90  .  Thus 
we  piano  of  tho  orbit  of  the  comet  under  discussion 
made  an  angle  of  about  38"  with  the  Ecliptic. 
This  the  modern  computer  would  call  142\  as  the 
comet  was  travelling  in  a  retrograde  direction. 
Within  two  hours  of  passing  perihrlton,  the  comet 
moved  backwards  through  its  descending  node  in 
Longitude  13'  59'.  Its  longitude  has,  once  then, 
don  tinned  to  increase,  until  it  was,  on  January  6th 
(as  "C.  A.  B."  quite  correctly  states)  106'  It  is 
bow  increasing  very  slowly,  and  in  about  350 
years—assuming  Professor  Frisby's  estimate  of  its 
period  to  be  correct— it  will  be  in  aphelion.  Its 
longitude  will  then  be  about  130°. 

The  curtain  has  risen  on  act  two  of  the  little  farce 
to  which  I  invited  attention  in  letter  20949  (p.  356), 
and  I  now  learn  from  the  newspapers  tout  the 
"  assistants"  of  the  two  members  of  tho  (so-called) 
"  (lovemment  Expedition  "  to  Egypt  last  May  arc 
to  be  despatched  to  the  Pacific,  at  the  national  cost, 
to  observe  the  Eclipse  of  tho  corresponding  month 
in  the  present  year.  Now,  I  am  informed  upon 
authority  which  I  can  scarcely  question,  that  one 
of  the  most  skilled  Eclipse  observers  in  England, 
who  is,  moveover,  our  lending  authority  upon  tho 
subject  of  the  history  and  details  of  Eclipses  gene- 
rally, did  volunteer  to  go  out  in  response  to  tho 
free-and-easy  invitation  given  at  tho  December 
meeting  of  tho  Royal  Astronomical  Society.  Inas- 
much, however,  as  his  doing  so  would  hardly  have 
tended  to  the  glorification  of  the  gentleman  who 
mode  such  a  pleasing  exhibition  of  himself  on  that 
occasion,  tho  offer  of  the  able  and  most  competent 
astronomer  to  whom  I  have  referred  was  doclini 
It  is  needless  to  add  that  he  is  not  a  mem  be  r  of.  or 
armpathiMT  with,  the  Bromptou  Ring,  and  Unit 
what  he  would  have  done  would  have  been  wholly 
and  solely  for  the  benefit  of  Astrouomical  Science, 
and  not  for  that  of  any  member  or  members  of  tlie 
"  Solar  Physics  Committee  "  or  any  cognate  sham 
or  kind  of  scientific  quackery  whatever.  Besides, 
he  would  have  reduced  and  discussed  his  own  ob- 
servations, which  the  "  assistants"  will  hardly  be 
permitted  to  do. 

A  work  of  the  highest  theoretical  interest  has 
just  been  issued  by  the  Bureau  of  Navigation  at 
Washington,  in  the  shape  of  the  "  Discussion  and 
Results  of  Observations  on  Transits  of  Mercury 
from  1077  to  1881,"  by  Professor  Simon  Newcomb; 
forming  Port  VI.  of  the  first  volume  of  Astronomi- 
cal Papers,  prepared  for  the  use  of  the  A  mrrirnw 
EpkemtTiiatd S'autital Almanac  While  urgingevery 
astronomer  interested  in  this  subject  to  procure  and 
read  for  himself  this  most  recent  and  exhaustive 
investigation  by  the  famous  American  mathema- 
tician, it  may  not  bo  wholly  without  interest  if  I 
indicate  briefly  the  direction  in  which  Professor 
Ncweoml/s  elaborate  researches  have  tended. 
Briefly,  then,  tho  two  chief  questions  for  whose 
solution  he  has  appealed  to  the  results  derived  from 
Transits  of  Mercury  are :  first,  the  possible  variation 
in  tho  length  of  the  sidereal  day,  in  other  words, 
tho  change  in  the  rate  of  the  Earth's  rotation;  and, 


secondly,  tho  discordance  between  the  theoretical 
motions  of  Mercury's  perihelion  and  those 
actually  observed.  With  reference  to  the  first 
question,  tho  result  of  an  elaborate  investigation 
would  appear  to  indicate  tho  most  probablo  value  of 
the  constant  indicating  a  change  of  rate  in  the 
Earth's  rotation  to  bo  xero;  and  that,  hence,  we  must 
for  tho  present  regard  the  Earth's  motion  aa  uni- 
form. From  this  it  will  be  at  once  seen  flows  a 
corollary  of  the  utmost  importance,  which  the 
author  thus  formulates.  "  Inequalities  in  tho 
motion  of  the  Moon  not  accounted  for  by 
the  theory  of  gravitation  really  exist,  and 
exist  in  such  a  way  that  the  mean  motion  of 
the  Moon  between  1800  and  1875  was  really  less 
than  it  was  between  1720  and  1800."  While  saying 
this,  however,  Professor  Newcomb  is  careful  to 
point  out  that  this  assumption  is  very  far  indeed 
from  being  free  from  doubt ;  and  that,  though 
improbable,  it  is  yet  possible  that  part  of  this 
inequality  was  due  to  a  change  in  the  rate  of  the 
Earth's  rotation.  The  question  can  by  no  means 
1*  regarded  as  being  yet  definitely  settled.  The 
(liscordanott  Ixdween  the  theoretical  and  observed 
motions  of  the  perihelion  of  Mercury  is  traced, 
inUr  alia,  to  the  erroneous  mass  hitherto  adopted 
for  Venus.  Le  Verrier's  mass,  it  is  found,  must  be 
reduced  from  4oi'««r  '°  «in«*o  to  account  for  the 
motion  of  the  node  of  Mercury ;  or  to  explain  that 
of  his  perihelion  be  iucreased  to  ,  .-V After  all, 
though,  we  learn  that  "  It  follows  that  the 
observed  centennial  motion  of  the  perihelion 
of  Mercury  is  greater  by  43'  than  the  theo- 
retical motion  computed  from  the  beet  attainable 
values  of  the  msimrn  of  the  planets."  This  natu- 
rally brings  us  to  the  consideration  of  Le  Verrier's 
hypothesis,  which  presupposes  the  existence  of  a 
planet,  or  group  of  planets,  between  Mercury  and 
the  Sun  |  but  tho  author  points  out  almost  in- 
superable objections  to  this,  and  only  hint*,  in  a 
hesitating  way,  that  the  minute  particles  com- 
posing the  zodiacal  light  might,  did  thmr  com- 
bine*! mass  suffice,  just  conceivably  act  as  a  planet 
would  do  in  this  respect.  The  work  concludes 
with  a  table  and  two  largo  diagrams,  by  the  aid 
of  which  the  details  of  every  transit  occurring 
between  1600  and  21U0  may  !»•  found  by  inspectj  n 
I  venture  to  think  that  few  works  on  physical 
astronomy  of  more  enduring  interest  than  this  lust 
one  of  Professor  Newcomb'a  have  been  issued  for 
some  time  past,  and  would  reiterate  my  advice  to 
everyone  interested  in  the  questions  it  discusses 
with  such  conspicuous  ability,  to  obtain  it  forth- 
with for  himself. 

As  we  cannot  be  very  for,  one  way  or  another, 
from  a  sunspot  maximum,  it  may  not  be  without 
interest  to  note  that,  this  morning  (February  23rd), 
with  a  power  of  80,  tho  Sun's  due  is  absolutely 
free  from  any  trace  of  a  spot  whatever. 

With  reference  to  the  remarks  made  in  letter 
21095  and  21096,  on  p.  567,  as  to  what  I  said  con- 
cerning Encke's  Comet  in  letter  21064, 1  may  explain 
that  the  first  supposition  of  "A  Young  Astronomer" 
is  strictly  and  literally  correct ;  inasmuch  as  I  was 
in  a  very  great  hurry,  indeed,  to  catch  tho  post 
when  I  penned  the  words  on  which  he  comments. 
I  consulted  the  indices  of  Vol.  XLI.  and  XLII.  of 
the  R.A.S.  J/snfA/y  Sotictt,  and,  failing  to  find 
any  mention  of  tho  apparition  of  Encke's  Comet  in 
1881  therein,  concluded  that  it  had  not  been  seen  at 
its  last  return  to  perihelion.  Had  I  been  less 
pressed  for  timo,  I  should,  of  course,  have  referred 
to  other  works.  On  looking  at  my  own  Observatory 
book  I  find  that  I  actually  observed  the  Comet 
myself  on  the  night  of  September  25th,  in  the  year 
referred  to  ! 

I  fear  that  I  cannot  help  "  Spica  "  (reply  4 9439 t 
p.  5*5)  inasmuch  as  I  am  ignorant  of  any  discus- 
sion of  tho  question  of  the  origin  of  Zodiacs  since 
that  of  Letronne,  in  the  Rtrut  it*  Hsu  J/W«, 
for  August,  1837.  I  dismiss  the  RoUostou  vagaries 
published  ir.  tho  "  Astronomical  Register,"  in  1868. 
Oddly,  I  can  find  no  reference  whatever  to  the 
Zodiac  of  Denderah  in  a  place  where  I  should 
certainly  havo  expected  to  find  it :  I  mean  Wilkin- 
son's "  Ancient  Egyptians."  By  the  bye,  "  Spica  " 
may  consult  the  article  "  Zodiac,"  in  the  old 
•'  Penny  Cyclopssdia,"  though,  with  advantage. 
This,  I  should  think,  is  very  probably  reproduced 
in  the  more  recent  "  English  Cyclopsxlia*  ;  but  I 
havo  not  the  latter  work  at  hand  to  refer  to. 
There  is  a  queer  little  book,  too,  which  he  may 
possibly  pick  up  through  a  second-hand  bookseller, 
which  is  not  wholly  devoid  of  interest.  I  copy  the 
titlo-page  for  his  benefit:  "A  Treatise  on  the 
Circular  Zodiac  of  Teutyra  in  Egypt,  by  Mr.  John 
Cole,  Purser  in  the  Royal  Navy.  Sold  by  Longman 
and  Co.,  London.  1824." 

If  tho  refracting  telescope  in  tho  possession  of 
"8.  E."  (query  49599,  p.  579),  is  a  first-class 
achromatic,  he  ought,  on  fine  nights,  to  be  able  to 
employ  a  power  of  250  with  it  on  cWi  double  stars, 
and  120  on  the  Moon  and  planets. 

It  will  savo  timo  if,  in  reply  to  query  45001 
(p.  579),  I  copy  nut  the  description,  diagram  and  all, 

which  apiieors  on 
book  on  the 


first  encounters  the  surf  aoe  of  the  prism  P1,  set  at 
the  polarising  angle ;  about  |  jth  of  the  light  posses 
through  tho  prism,  emerging  perpendicular  to  it- 
near  surface,  and,  being  rejectwl,  about  i'<th  is 
reflected  and  polarised  by  the  reflection.  The  re- 
flected ray  next  strikes  the  surface  of  the  second 
prism  I  .  and  here  a  considerable  portion  of  the 
remaining  light  is  thrown  away.  That  which  is 
left  is  reflected  into  the  upper  portion  of  the  eyepiece 
parallel  to  its  c 


in  the  top  of  the 


in  which  the  two 


ii  the  Merx 
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prisms  are  mounted.  The  upper  cose  is  attached 
to  tho  lower  in  such  a  manner  that  it  can  be  turned 
around  the  line  C  D  as  an  axis.  It  contains  two 
plane  mirrors  of  black  glass  placed  as  shown  in  the 
figure.  With  things  in  the  position  indicated,  a 
beam  of  considorab),.  strength  would  roach  the  eve 
at  B — so  strong,  in  fact,  as  to  be  painful ;  and  the 
same  would  bo  the  case  if  the  upper  piece  were 
tumed  180',  bringing  tho  mirrors  into  the  position 
shown  by  the  dotted  lines,  with  the  issuing  ray  in 
the  prolongation  of  the  incident.  But  by  turning 
tho  upper  piece  one  quarter  of  a  revolution,  the 
issuing  ray  can  be  entirely  extinguished  ;  and  by 
turning  it  loss  or  more  than  90',  the  intensity  of 
the  light  can  be  controlled  at  pleasure.  As  no 
shade-glass  is  used,  everything  is  seen  of  its  proper 
tint." 

Without  being  able  to  give  a  categorical  reply  to 
query  49642  (p.  580),  it  may  interest  "  Algol  *  to 
quote  from  pp.  21  and  22  of  tho  original  edition  of 
the  "Celestial  Cycle"  what  Admiral  Smyth  said 
with  referenoe  to  the  variability  of  y  Cassiopeia' : 
"  H.  (Sir  J(5hn  Herschel),"  he  says,  "  wrote  to  mo 
from  Slough  in  October,  1838,  that  it  was  then 
decidedly  the  chief  star  in  that  constellation.  On 
the  28th  of  April  following  he  again  addressed  me 
on  the  subject,  saying,  '  In  a  former  letter  I  re- 
quested you  to  notice  a  Cassiopeia?,  as  then  less 
than  y.  It  was  so,  and  continued  so  for  tome  time ; 
but  it  soon  regained  its  ascendancy.  On  the  21st 
instant  I  again  got  a  positive  observation— and  a 
was  then  decidedly  smaller  than  il  or  I  feel 
now  quite  assured  not  only  of  the  change,  but  of 
its  periodical  recurrence.'  This  is  the  earliest 
record  that  I  can  find  of  an  expressed  suspicion  of 
the  variability  of  y  Cassiopeia:.  The  odd  thing  is 
that  it  is  not  included  in  Sir  John  Horscbel's  own 
List  of  Variable  Stars  on  pp.  600  and  601  of  the 
latest  edition  of  his  "Outlines  of  Astronomy"; 
nor  does  Chambers,  usually  so  full  and  accurate  in 
all  his  details,  insert  it  in  either  of  his  Catalogues 
of  Stars  known,  or  suspected,  to  be  variable. 

A  Fellow  of  the  Royal  Astronomical  Society. 

0  ATJBIO.eE. 

[21118.]- With  regard  to  the  magnitude  of  the 
O  2  comes  of  0  Aung*,  alluded  to  by  Mr.  Knott 
(letter  21098,  p.  567),  it  would  scon  that  the  esti- 
mate given  by  )i  in  Vol.  XLIV.  of  the  Hrmeirt  is 
O  S's.  ej  observes,  in  the  preface  to  that  Catalogue, 
"  The  magnitudes  given  in  the  eighth  column  of  the 
measures  aro  taken  from  tho  original  Catalogue,  in 
which  the  pair  is  first  found,  with  the  exception  ot 
the  O  X  pairs,  tho  magnitudes  of  which  are  from 
Dembowski's  '  Measures  of  the  Pulkowa  Cata- 
logue 1  "  ;  but  it  must  be  remarked  that  Dc's  obser- 
vations of  f)  have  not  yet  been  published,  and  that, 
though  cj  quotes  the  result  of  Do's  measures  of 
A  B  in  bis  notes,  he  docs  nut  directly  state  that  the 
given  by  him  was  assumed  from  that 
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observer.  /3*s  10-5m.  is  the  mean  of  two  at  pre- 
sent unpublished  observations  at  theepocfaa  1H78840 
and  18/8-893-  bj's  "  excessively  minute"  tomet 
at  23.V3*  4.V5"  is  called  10m.  bySmyth  in  1832  and 
11  mag.  (in  what  scaler)  by  Fl  in  1877;  it  was 
cvrtainlr  smaller  than  loin.  H.  at  tho  banning  of 
1*7.1.  when  Mr.  Ward  called  it  12m.  H.,  with  which 
my  -tiiuat.'  i if  1  .'Jm  agrees.  I  presume  that  Mr. 
Knott's  magnitudes  are  expressed  in  A.'s  scale  ex- 
tended .  The  changes  in  this  star  and  tho  more 
distant  companion  are  doe  to  the  proper  motion  of 


February  23. 


121119.]— "F.R.A.S.,"  in  reply  to  Mr.  Cornish 
(letter  21064,  p.  545),  state*  that  D'Arrest's  comet 
has  not  been  seen  since  1857.  It  was  not  noticed, 
I  believe,  at  its  nest  return  in  1864 ;  but  was 
afterwards  observed  iu  1870  and  again  in  1877. 
.       Feb.  24.  Swithin  St. 


1CAX  WORK 

121120.1— Ok  February  23,  at  6h.  13m.,  the 
rquatoroal  white  spot  on  Jupiter  waa  estimated 
central.  It  was,  however,  tar  leas  conspicuous 
than  at  the  early  port  of  the  month. 

On  February  24,  at  7h.  30m.,  the  great  red  spot 
came  U  the  planet's  central  meridian.  It  was  cer- 
tainly very  faint.  Definition  was  superb,  and  I 
carefully  examined  the  spot  with  tho  whole  aper- 
ture of  my  lOin.  With  reflector,  and  power  212. 
There  was  no  imhcatiun  of  disruption ;  the  spot 
HBstrve*  its  integrity  of  figure,  though  its  increas- 
ing paleness  is  very  evident. 

As  to  the  relative  merits  of  refractors  and  re- 
flectors, they  have  beeu  discussed  over  and  over 
ogam  in  your  columns.  The  question  is  invariably 
left  where  it  began.  I  think  we  ought  to  study  the 
mvttt  more  than  the  meani  of  astronomical  work. 
Certainly,  to  get  good  results  we  want  efficient  in- 
struments :  but  it  must  be  admitted  that  though 
the  latter  are  abundant  enough,  there  is  yet  a  great 
scarcity  of  original  work.  The  fact  cannot  be 
ignon-J  that  our  olierrvers  are  showing  a  degree  of 
apathy  beyoud  all  precedent. 

One  is  tempted  to  inquire  why  little  or  nothing 
is  done  with  the  many  fine  instruments  in  this 
country  t  How  is  it  that  we  hear  so  seldom  of  Mr. 
Newall's  25in.  Cooke  refractor,  from  which  great 
things  were  expected,  and  which,  it  was  understood, 
would  be  placed  at  the  partial  disposal  of  amateurs  f 
Were  this  instrument  iu  America,  we  might  depend 
that  iU  great  resources  would  be  utiuW  to  the 
fullest  possible  extent.  Here,  in  this  country,  we 
swan  to  have  relapsed  into  a  state  of  indolence, 
and  to  be  the  mere  passive  spectators  of  the  valu- 
able work  atTOmplishcd  abroad. 

Franks,  luive  done  the  right  thing  in  pointing  out 
to  amateurs  the  necessity  of  applying  their  energies 
to  certain  special  deportments  of  observation.  It 
is  to  be  hoped  that  their  advice  may  be  followed, 
ami  that  hereafter  we  may  learn,  as  the  result  of 
all  their  writing  upon  the  construction  of  t 
and  their  relative  performances,  of  increas 
thusiosm  amongst  our  observers,  and  that  a 
amount  of  original  work  is  being  don 
W.  P. 

Bristol,  Feb.  24. 

SOLAR  ECLIPSES  ON  JUPITER. 

I21121.]-Ijt  reply  to  Mr.  H.  liroughton  (letter 
21097,  p.  ■>::),  I  must  first  say  I  do  not  under- 
stand his  heading,  "Triple  Eclipse  of  Jupiter's  4th 
Satellites, "  nor  can  I  make  anything  out  from  his 
diagram;  but  I  think  he  probably  is  aiming  to  show 
some  of  the  circumstances  attending  the  three  nlar 
eclipaus  caused  on  Jnpitcr  by  the  rapid  rotation  of 
the  planet  combined  with  tho  ordinary  revolution 
of  the  IVth  satellite. 

The  original  announcement  of  these  curious 
phenomena  will  be  found  iu  Vol.  XIV.,  p.  387.  In 
paragraph  0^  the  word  uttt  should  be  rant,  Tho 
diagram  was  incorrectly  reduced  by  the  engraver. 

The  observations  were  in  ado  after  the  phenomena 
wore  described.  The  first  is  noted  by  "  Linea " 
(Mr.  Ward)  on  p.  438,  same  Vol.  Here  is  another 
by  myself  in  the  "  Astronomical  Register "  for 
1872,  p.  04.  The  retardation  in  case  of  III.  is 
mentioned  on  p.  92.  I  think  there  are  a  few  others, 
but  I  cannot  lust  now  say  where.  Mr.  B.  might 
to  see  other  correspondence  on  this  subject, 
ch  may  be  found  in  this  journal.  Vol.  XXV., 
409,  4f0,  461,  480,  507,  510^ and  637.  _ 


{Cntmwdfromp.  569.) 

(21 122.] -We  now  tested  a  5in.  cliam.  glass 
speculum  mode  by  Mr.  Murrtl,  of  London,  for 
Mr.  Vallance,  to  fit  into  the  tube  of  No.  6 
that  wo  had  tested,  and  of  course   of  about 


to  see  if  a  silver  on  glass  speculum  of  modem 
would  answer  as  well  as  one  of  metal  by  the  old 
masters.  Now,  in  this  glass  speculum  I  was  sur- 
prised to  find  no  turning  down  of  the  inner  or  outer 
edge,  its  figure  was  a>  near  a  spherical  one  as  pos- 
sible :  this  at  once  set  me  to  work  to  explain  this 
singular  absence  of  the  troublesome  turning  down 
of  the  inner  edge.  Could  it  bo  that  Mr.  Murrrl  had 
cut  the  centre  hole  out  after  the  mirror  had  been 
worked  Y  This  I  could  not  believe  anyone  in  the 
trade  would  ever  think  of  doing.  In  this  belief  I 
was  confirmed  by  Mr.  Murrel  himself,  whom  I 
called  on  in  London  on  my  return  homewards.  He 
told  me  that  it  had  been  worked  in  the  ordinary 
way  they  worked  their  spherical  surfaces,  and 
bens,  I  believe,  is  the  true  explanation  of  the 
fact  that  the  inner  edge  was  not  turned  down, 
which  explanation  I  suggested  to  Mr.  Vallance  the 
morning  after  this  day's  testing  of  the  old  masters', 
and  Mr.  Murrel's  gloss  mirror,  having  thought  it 
out  during  the  night.  The  explanation  is  this: 
with  the  short  focus,  compared  with  the  diameter 
of  tho  Ore.,  a  great  deal  of  correction  or  para- 
b.  .Using,  as  it  is  called,  has  to  be  attempted,  and  as 
the  old  masters  worked  with  the  mirror  above  the 
tool,  the  tool  had  to  be  not  less,  buta  little  larger, 
than  the  mirror ;  therefore,  to  paraboliso,  the  tool 
had  to  be  pressed  down  much  at  the  edge,  leaving 
tho  middle  elevated  to  wear  out  or  deepen  the 
centre  of  the  mirror  faster  than  the  outside  ;  there- 
fore the  tool  never  fitted  the  mirror,  but  the  mirror 
rocked  on  it,  so  tp  speak,  and  thus  allowed 
the  comparatively  convex  tool  to  sink  into  the 
hole  in  the  centre  of  the  mirror,  and  so  in 
coining  out  of  it,  to  wear  away  the  edge  in  the 
maimer  I  had  found  from  practice,  and  seen,  more 
or  less,  in  all  the  old  masters'  work.  Now,  Mr. 
Murrel's  mirror  waa  spherical,  worked  on  s spherical 
tool,  and,  therefore,  there  would  be  no  more  wear- 
ing down  of  the  edge  of  the  hole  than  the  outer 
edge.  This  was  just  as  I  found  the  mirror  to  be. 
This  will  be  easily  understood  from  Fig.  1,  where 


elasticity,  to  the  mirror  in  all  parts  ef  the  stroke  ; 
pitch  is  a  yielding  substance,  and  does  not  spring 
bock  like  mdiarubbar  to  its  former  shape  when 
pressed  out  of  this  shape,  but  retains  the  shape 
given  to  it  by  the  last  pressure  ;  and  this  property 
of  yieldingneas  was  taken  advantage  of  by  the  old 
masters  in  the  amount  of  stroke  they  found  enough, 
by  the  weight  of  the  overhanging  metal,  to  just 
press  the  outside  so  much  more  than  the  centre, 
that  it  was  kept  a  little  lower  than  the  general 
curve  of  the  mirror,  and  so  left  the  centre  higher 
to  wear  the  centre  of  tho  mirror  to  the  correction 
required.  It  is  very  important  that  the  amateur 
anil  the  trade  should  understand  this,  for  all  in  the 
trade  do  not  know  it ;  and  I  want  to  establish  the 
working  of  mirrors  on  a  rational  process  for  all,  so 
that  certainty  may  bo  the  result.  To  this  end  I 
have  been  devoting  tnv  attention,  so  as  to  master 
the  laws  that  govern  all  modes  of  working,  and  not 
merely  making  one  big  telescope.  That  will  easily 
follow  when  we  know  all  about  tho  laws  we  are 
working  under,  and  with  a  great  reduction  in  their 
price,  too,  anil  a  greater  proportionate  sole,  which 
two  things  will  be  better  for  the  buyer  and  seller, 
for,  as  Mr.  Browning  said  to  me  when  speaking  to 
him  on  this  subject  in  his  shop  on  my  return  home, 
ho  would  be  glad  to  bo  able  to  reduce  the  price  of 
reflecting  telescopes,  as  it  would  pay  him  better  to 
sell  them  at  one  quarter  the  profit  be  now  has  if  he 
could  thereby  sell  ',20  where  he  now  sells  one.  I  may 
just  add  here  that  be  further  told  me  that  Mr.  With 
still  made  mirrors  for  him,  so  of  course  we  cannot  ex- 
pect Mr.  With  to  toll  us  anything  about  bis  mode 
of  pars  bo  Using.  Mr.  Browning  further  told  me 
that  Mr.  Common  told  him  only  a  few  weeks  ago, 
when  he  (Mr.  B.)  observed  to  mm  that  he  (Mr.  B.) 
supposed  he  (Mr.  C.)  could  not  use  even  18in.  of 
his  37w.  mirror  mora  than  once  in  three  months. 


f  i  c  e 


the  tool  being  convex  to  tho  mirror— i.e.,  being 
more  convex  than  the  mirror  is  concave. ;  or,  in 
other  words,  touching  at  the  centre — would  have  a 
tendency  to  sink  into  the  hole  A  when  the  mirror 
was  over  the  centre  of  the  tool,  and  in  coming  out 
of  it  as  the  mirror  waa  pushed  forward,  would 
round  off  the  inner  edge  for  some  distance,  far  more 
than  the  extra  supply  of  rouge  would  account  for, 
which  is  further  proved  by  tee  fact  that  the  inner 
edge  of  every  Ore.  and  Cos.  I  have  tested  is  more 
turned  down  than  its  outer  edge.  Mr.  Murrel's 
glass  speculum  had  evidently  been  worked  oa  s 
tool  that  fitted  the  mirror  as  in  Fig.  2,  where  the 
tendency  to  round  the  inner  edge  would  be  no  more 
than  the  tendency  to  round  the  outer  edge,  the 
mirror  gliding  over  tho  tool,  or  the  tool  over  the 
mirror,  whichever  way  it  was  worked,  evenly  in  all 
positions,  no  rocking  being  possible.  I  have  proved 
that  the  old  masters'  secret  of  parabolising,  with  a 
tool  as  largo  as  the  mirror  (and  this  is  the  only  safe 
way  to  avoid  local  inequalities)  consists  in  so  working 
the  mirror  over  the  pitch  tool  that  the  outer  edge  is 
kept  pressed  down  a  little  below  the  general  level, 
if  I  may  so  call  it,  of  the  curve  of  the  mirror,  and 
thus  leaving  the  centre  of  the  tool  to  press  or  rock 
on  tho  centre  cf  the  mirror  more  than  the  outside,  thus 
deepening  0ms  centre  of  the  mirror  foster  than  the 
outside ;  thus  the  ellipse  or  parabola  is  formed. 
Why  so  much  turning  down  of  tho  inner  edge  of 
the*,  old  masters'  mirrors  is  found  is  from  tho  fact 
that  their  short  focal  leugth.as  compared  with  their 
(iuuneter. required  a  great  deal  of  correction,  and  so 
the  tool  had  to  be  very  convex  as  compared  with 
the  mirror,  and  so  a  greater  turning  down  of  the 
inner  edge  was  the  result.  It  may  be  well  to  im- 
press on  the  mind  of  the  amateur  the  fact  that 
pitch  is  not  elastic,  as  thought  by  some,  and  to  be 
continually  yielding  and  springing  back  to  the 
shape  of  the  mirror,  for  it  is  evident  that  two 
parabolas  con  only  fit  when  their  centres  are  over 

a  lit,  by  any 


Mr.  Common  said  that  he  (Mr.  B.)  would  have  been 
nearer  the  truth  if  he  had  said  once  in  four  months. 
So  from  this  it  appears  that  even  an  18in.  in  our  cli- 
mate cannot  be  used  on  an  average  more  than  3  times 
a  year  with  the  full  aperture.  It  would  be  interesting 
to  know  what  the  experience  of  others  who  have 
lain,  mirrors  is  in  other  parts  of  the  country,  as  I 
behove  places  vary  much  in  this  respect.  I  would 
here  further  explain  that  the  difference  between  tho 
curve  of  the  tool  and  the  mirror  in  paraboUsirg  is 
as  infinitely  small  as  the  difference  between  a 
spherical  surface  and  a  parabola  of  the  same  focal 
length :  we  cannot  measure  it,  we  only  measure  the 
effect  by  the  testings.  Returning  from  this 
digression,  it  will  be  seen  that  tho  true  way  to  para - 
bouse  a  mirror  with  a  bole  in  its  centre,  is  to  fill 
tho  bole  up  with  the  same  material  as  the  minor, 
and  work  both  as  a  solid  mirror  to  the  curve 
required,  then  remove  the  centre  plug. 

I  called  on  Dr.  Edmunds,  and  he  put  at  my 
service  a  beautiful  Gin.  Cos..  by  Ramsden.  This 
was  the  most  complete  and  elaborately -finished 
instrument  I  have  ever  seen.  It  was  equatorially 
mounted,  with  divided  circles,  and  every  accessory 
for  exact  measurement.  It  was  evidently  made 
with  no  regard  to  expense,  and,  therefore,  I  have 
no  doubt,  the  speculum  was  as  good  as  the  old 
masters  could  produce.  The  surface  of  the  metal 
in  a  wonderful  state  of  preservation,  and  yet, 
probably,  a  hundred  yean  old  ;  the  small  amount 
of  tarnish  would  have  been  easily  removed  without 
altering  the  figure  perceptibly.  I  felt  anxious  to 
test  the  figure,  and  sec  if  the  old  turning-down  of 
the  inner  edge  was  here,  as  in  all  the  others  with 
a  hole  in  their  centre.  I  wanted  to  sec  the  amount 
of  correction  in  the  Cos.,  as  to  whether  it  was  con- 
siderable or  not.  Well,  I  no  sooner  looked  at  it 
than  the  old  turning-down  on  the  inner  edge 
greeted  mo,  as  before,  confirming  all  my  previous 
conclusions  about  the  old  masters'  mode  of  work 
and  capability.  As  to  the  correction,  there  was  a 
little,  about  as  much  as  for  some  of  the  On.  I  had 
tested.  From  all  my  testings  I  am  convinced  that 
the  old  masters  had  no  uniform  figure  for  the  On. 
or  < .'as,  In  fact,  they  could  not  judge,  except  in  a 
rough  way ,  by  putting  various  Urge  and  small  mirrors 
together.  The  question  very  naturally  comes  in 
hero,  How  did  the  old  masters,  especially  that  cele- 
brated one,  Short,  manage  to  get  such  definition  as 
is  reported  of  him  <  The  explanation  is  very  simple, 
but  not  very  creditable  to  their  power  of  making 
good  mirrors  with  certainty  .  The  following  quota- 
tion from  Dr.  Kitchener  will  explain  it  all : — "Mr. 
Short  used  to  proewed  by  first  making  his  largo 
metal  as  nearly  correct  and  parabolical  as  he  could, 
and  then  from  a  number  of  small  metals,  to  select, 
by  trial,  that  which  corrected  the  larger  one  in  tho 
best  manner)"  (p.  92).  "Mr.  Short  turned  round 
the  larger  speculum  till  he  found  the  best  position  " 
(p.  92).  "  Mr.  Short  also  frequently  corrected  the 
errors  of  the  great  by  the  little  metal  in  another 
way.  If  the  great  speculum  did  not  answer  quite 
well  in  the  telescope,  he  cured  that  defect  some- 
times by  trying  the  effect  of  several  metals  success- 
ively, by  this  means  correcting  the  errors  of  one 
by  the  other ;  for  in  several  of  his  telescopes  which 
have  passed  through  my  hands,  when  the  sixes  and 
powers  have  been  the  same,  I  have  found  that  the 
great  metals,  though  very  distinct  in  their  proper 
telescopes,  yet  have,  when  taken  out  and  changed 
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rendering  them  exceedingly  indistinct,  which  could 
arise  from  no  other  circumstance.  For  this  reason, 
1  (apneas  it  was,  that  ho  kept  ready-finished  a 
great  many  large  metals  of  the  same  focal  length, 
■»  that,  when  he  wanted  to  mount  a  telescope,  he 
might,  from  a  gnat  choice,  he  able  to  combine 
thuno  metals  which  suited  each  other  beat.  I  am 
strongly  inclined  to  be  lie  re  ttua  was  the  case,  not 
only  from  the  above  observation,  but  because  ho 
i  me  himself  a  box  of  finished  metals,  in 
,  I  am  sure,  there  were  a  dozen  and  a  half  of 
)  focal  length  "  (from  Mr.  J.  Modge,  on 
telescope*  from  the  l*hil.  Trans,  for  1777, 
'  Dr.  Ktchener,  p.  93). 
Now,  from  all  the  previous  testings  and  these 
quotations  from  Kitchener,  I  draw  this  conclusion  : 
that  with  a  considerable  deviation  from  the  true 
figure,  a  large  mirror  may  be  corrected  by  a  small 
one, and  rice  verm.  This  matt  have  been  the  ease 
with  nearly  all  the  mirrors  I  have  tested,  for  they 
varied  very  much  in  the  amount  of  correction  they 
had,  and  to  be  brought  np  to  the  definition  these 
old  masters  would  only  rest  satisfied  with, the  exact 
though  varying  amount  of  correction  for  each 
large  mirror,  must  have  been  given  by  the  small 
one.  I  am  inclined to  think  that  a  good  Cas.,  with 
a  spherical  small  mirror,  could  be  made  by  correct- 
ing the  large  mirror  to  it  an  as  to  obliterate  the 
ii-erration,  for  I  judge  that  the  definition  of  the 
old  masters  was  mure  the  irregularities  of  the  figure 
of  one  mirror  being  corrected  bv  the  opposite 
irregularities  of  the  other  mirror,  than  the  aberra- 
tion of  the  one  mirror  being  corrected  by  the 
aberration  of  the  other.  I  am  continued  in  this  bv 
the  fact  that  the  spherical  Mum  J  glass  mirror  re- 
ferred to  before,  performed  almost  as  well  as  the 
Adams  or  Short  metal  one,  which  had  much  cor- 
rection, though  not  reaching  the  parabola  perhaps. 
I  believe  a  spherical  convex  for  the  Cas.  would  be 
as  easily  made  as  the  flat  for  toe  New.,  end  if  this 
would  correct,  without  any  irregular  residuum  of 
error,  a  spherical  or  elliptical  large  mirror,  then  the 
shortness  of  the  telescope  would  bo  much  in  its 
favour ;  this  I  felt  as  I  examined  the  short  Una.  of 
Dr.  Edmunds,  equetoreally  mounted.  I  could  not 
help  comparing  it  with  the  sire  of  my  Sin.  New., 
the  only  disadvantage  being  the  constrained  posi- 
tion in  observing'  but  this,  with  the  German  mode 
of  equate  real  and  a  proper  oliserriag-cliair  would 
lie  greatly  lessened. 

We  should  all  feel  obliged  to  Mr.  Royston 
Pigott,  mentioned  by  Mr.  Culver,  in  letter  *wrj6 
for  what  he  finds,  from  theoretical  inve.tigati.itis. 
to  be  the  best  proportions  of  curves  and  axes  of  the 


A.  WaaaeU. 


[21123.]-Ob»  friend  "  O.  V."  wishes  I  had  kept 
extracts  of  the  paper  I  mentioned.  I  thought  the 
first  two  (at  Airy  s)  were  well  known,  and  the  third 
useless.  The  former  two  certainly  are  valuable, 
and  I  wish  I  could  get  them  in  a  cheap  form, 
though  whether  they  would  puy  our  editor  to  reprint 
1  cannot  my ;  possibly  an  extract  by  "  O.  V." 
would,  though  moat  of  us  would  prefer  them  m 
1  remember  the  general  line  of  reasoning 
and  the  results ,  but  am  not  equal  to  filling  in  the 
details  just  now,  but  I  can  do  something.  Mr. 
Elger,  who  contributes  occasionally,  lives  at  Bed- 
f  urd,  and  is  on  the  committee  ■  if  the  Library,  in  which 
are  the  4  vols,  of  the  '<  Cambridge  Transections,'' 
andbc  could  supply^  copies  or  perhaps  obtain  a  loan 


of  the  originals. 


article*  aro     On  the  Achro- 


matiaatinu  of  Eyepieces  "  "  The  Spherical  Aber- 
ration of  Eyepiece*, ' '  and  on  "(Iregorian- 


withSilveredUlassMirrors."  In  these, 
is  Airy's  article  on  a  fnctinnless 
Inced  in  Dsnison's  "Clocks  and  Hells,"  u 
inner  on  a  compound  microscope  with  Coddingtou 
lens  for  objective,  and  sundry  other  curious  articlrs 
besides  the  ones  I  have  mentioned.  In  a  back  volume 
"  F  II  A  S."  quoted  the  results  of  Airy's  article  on 
spheriial  aberration  of  the  Huyghenian  eyepiece  in 
a  controversy  as  to  the  best  focal  lengths  of  the  two 
kasca,  and  some  time  back  Tydcmau  offered  these 
uuiirovcd  eyepieces  for  sale. 

In  the  Bedford  Library  were  many  back  volumes 
of  the  "  I'hiloaophicaU  'I'raiisaruons  of  the  R.S.," 
containing  Mudge's  (and  others)  investigations  ;  I 
fancy  a  description  of  Hadley's  (?)  reflecting  tele- 
scope, the  first  of  any  sue  on  Newton's  plans.  If 
I  ever  spend  any  time  in  Hcdford  1  wul  unearth 


some  of  these,  with  the  Editor's  permission. 

Mr.  Bradbury  on  the  object-glaiw  is  delightful ; 
I  have  wanted  his  articles  for  years,  ana  trust 
he  will  go  on  until  all  the  results  of  past  workers 
shall  have  been  reproduced  in  these  papers,  pre- 
served for  ever  like  the  flics  in  amber,  then  it  may 
)»■  possible  to  have  the  whole  reprinted  in  one 
handy  volume.  Will  he  please  check  the  following 
summary  for  me  ?  The  double  object-glass  requires 
two  lenses  of  different  kinds  of  glass,  shaped  to 
satisfy  two  conditions: — 

C.  1. — The  dispersions  of  the  lenses  must  be  equal 

and  optiosrte. 
C.  2.— The  spherical  aberrations  must  be  equal  and 


To  satisfy  these  we  have  the  power  of  varying  three 
things : — 

L  Ratio  of  focal  lengths  of  lenses. 

3.      „         „       flint  pi 

Therefore  there  should  he  an  infinite  number  of 
ways  of  solving  the  problem,  raanv  of  which  in 
practice  are  inadmissible,  for  varum*  reasons,  as  the 
limited  supply  of  kinds  of  glass,  the  necessity  of 
moderate  curves,  Ac. 

Since  writing  the  above,  I  have  read  "  Pris- 
matique's"  remarks,  which  have  started  me  think- 
ing. Surely,  with  moderately -long  focal  lengths, 
mathematics  say  we  can  have  good  results  with 
spherical  results ;  and.  surely,  they  do  not  lie.  Yet 
"  Prismatiquc"  (I  wish  I  knew  him)  seams  to 
imply  that  spherical  curves  aw  do,  oven  when 
ground  to  correct  radii. 

Is  this  so  ?  Is  this  the  explanation  1  I  offer  it 
as  a  novice  with  all  humility.  To  destroy  primary 
colour,  the  focal  length  must  be  in  a  fixed  ratio  ; 
but  having  settled  this,  many  sets  of  spherical 
curves  should  theoretically  destroy  spherical  aber- 
ration. But  are  they  all  squally  good  r  and  is  it 
not  possible  that  the  least  suitable  produce  more 
secondary  colour  and  more  spherical  aberration 
than  the  one  most  suited  to  the  peculiar  glasses 
used  I — so  much  more  that  ' '  retouching  "  becomes 
a  necessity  Moreover,  may  not  the  fact  of  most 
glasses  needing  it  go  to  show  that  we  generally  use 
suitable 


the  least 

But  still  many  are  open  j  and  it  is  only  by  mtro 
during  a  third  condition  that  we  become  limited  to 
a  single  set  of  i^iasncaf  curves  (spherical  or  approxi- 
mately spherical) .  This  condition  has  been  decided 
on  by  the  investigator,  thus :  Herschel  takes  that 
the  aberrations  be  correct  for  near  and  distant 
objects — (is  this  so?;  ;  Barlow  that  the  ratio  of 
surfaces  of  flint  equal  some  value  (which  he  varies 
for  different  kinds  of  glass)  ;  others  take  on  inci- 
dence of  internal  surfaces  (not  always  possible) ;  or 
that  no  refraction  takes  place  at  hist  surface :  or 
(as  "  O.  V."  thinks  should,  be  considered)  the  curves 
likely  by  inclination  of  surfaces  to  beet  correct  the 
secondary  spectrum.  It  might  be  that  errors  of 
workmanship  produce  least  resultant  aberration*  ; 
and  if  this  could  be  attacked  directly,  would  pro- 
duce cheap  and  good  five-pounders,  and  appa- 
rently Barlow's  method  does  allow  considerable 
latitude. 

If  the  central  xones  are  ground  correctly  to  the 
exact  radius  decided  on,  they  cannot  need  re- 
touching ;  but  I  expect  this  is  seldom  the  case,  and 
that  the  retouching  includes  the  correction  of  this: 
perhaps  "  Prixmatique"  will  toll  us.  If  tho  surfaces 

the  retouching  would  improve  many  curves  fairlv 
correct,  but  not  the  best.  But  if  the  best  spherical 
curves  be  chosen  and  ground  correctly,  does 
"  Prisma tiquo "  insist  that  a  practically  perfect 
objective  can  be  produced  with  these?  I  ask  be- 
cause certain  amateurs  have  been  apparently 
successful  without  retouching.  Also  is  the 
retouching  aimed  at  secondary  colour  or  aber- 
ration. 

Lastly,  if  spherical  curves  won't  do,  is  it  possible 
to  settle  the  character  of  the  curves  at  which  we  are 
to  aim,  or  must  we  work  empirically  f  It  should  be 
possible  to  settle  it  for  spherical  aberration  by 
mathematics,  and  then  choosing  first  the  best  spheri- 
cal curves  for  secondary  colour  ("  O.  V.'s"  idea) 
alter  them  to  obtain  the  perfect  glass. 

This  is  a  long  letter— perhaps  of  interest  to  no  one 
but  "  O.  V."  I  cannot  send  it  mm,  though  in  hi* 
county,  not  knowing  his  address.   I  have  one  thing 

more. 

L.  L.  L."  says,  a  mirror  of  Herschel '•  is  at 
Mtoneyhurst.  I  hope  he  does  not  quote  roe.  I  doubt 
the  correctness  of  mr  information,  and  mean  to  ask 
again.  I  did  bear  this  from  one  who  should  know. 
"  You  are  replacing  vour  object-glass  by  one  by 
Dallmeyer,"  ice.  "  We  thought  of  doing  so:  he 
wanted  us  to  have  a  Am.  "But  Cooke  has 
improved  his  machinery,  and  had  ours  back  again 
to  retouch."  "  With  good  results ':  "  "  I  behove  so." 
11  Prismatique  "  is  corroborated :  also  "  F.  R.  A.  S." 
who  said  he  had  heard  DaUmeyer  guarantee  6in 
perfect, " 


CAS3EGRAIN  AND  a  RE  GO  SI  AN  TELE- 
SCOPES— SIZE    O*    PLAT  IN 


the  details  of  a  pro- 


C 


nesegram  or 


Gre- 


[21124.]— Is  working  out 
posed  telescope  of  either  th 

irorian  form,  there  are  certain  points  to  be  considered 
un  which  I  would  appeal  for  help  to  Mr.  Calver, 
"Orderic  Vital,"  or  I*.  Royston  Pigott,  if  he 
should  see  this. 

First,  as  to  the  ratio  of  foci  between  the  two 
mirrors,  and  the  best  proportion  of  magnification  to 
be  allotted  to  the  eyepiece.  In  all  old  telescopes 
there  were  (except  for  the  smaller  sizes)  at  least 
two  small  mirrors  in  order  to  vary  the  power. 
What  was  the  object  of  this,  when  apparrnl  Iv  the 
end^edd  be  obtained^by  d^eeper  eyepiece*  f 


pose  we  have  a  large  mirror  6in.  i 
focus,  would  nin.,  4 in.,  and  3in.  be 
small  mirrors  with  eyepieces  of,  say.  ljm.,  Jin., 
and  (as  rnn  extreme  |in.)  equivalent  foci. 

How  can  the  exact  position  of  back  focus  of  small 
mirror  behind  the  vertex  of  large  mirror  be  deter- 
mined when  its  focus  only,  and  not  its  ratlins  of 
curvature,  is  known  f  And  where  would  it  be 
situated  in  the  case  of  the  throe  small  mirrors  of 
foci  aa  stated  P 

At  what  point  in  the  cane  of  rays  should  bcid- 
leus  of  eyepiece  be  fixed  so  as  to  bring  the  already 
converging  rays  to  a  focus  at  the  right  place  within 
tlie  above  eyepiece.  Doubtless  opticians  have  some 
method  or  rule  obtained  by  practical  experience, 
which  the  makers  follow,  and  which  they  find 
sufficiently  exact. 

Lastly— It  has  always  been  stated  in  our  columns, 
and  I  have  myself  always  assumed  it  wan  correct,' 
that  the  focus  of  the  small  mirror  should  coincide  in 
position  with  that  of  the  large  mirror ;  but  in  on 
article  on  the  Gregorian,  which  I  lately  came  across, 
it  is  stated  that  "In  the  best  reflecting  telescopes  the 
focus  of  the  small  mirror  is  never  cnanodcxit  with 
the  focal  of  the  great  one,  but  a  little  beyond  it 
(with  respect  to  the  eye),  the  consequence  of  which 
is  that  the  rays  of  the  pencils  will  not  be  parallel 
after  reflection  from  the  small  mirror,  but  conver- 
gent, Ac."  Now  I  cannot  understand  how  the  rays 
could  be  parallel  after  reflection,  unless  the  small 
mirror  was  a  paraiola.  If .  therefore,  the  writer  ia 
correct,  the  curve  employed  by  the  old  makers,  (the 
book  was  published  over  SO  years  ago)  must  have 
been  neither  the  ellipse,  as  it  theoreticr11' 
have  been,  nor  the  sphere,  as  has  been  | 
posed,  but  the  curve  I  have  1 


A.4V  L. 


TUX  SEVEN  DIALS. 


[7.1128.]— I  nus  that  the  pillar,  fee.,  mentioned 
in  the  Builder  cannot  be  that  to  which  1  referred, 
as  the  latter  was  certainly  standing  in  si.'s  within 
the  last  thirty  years.  I  thought  the  date  177S 
might  be  a  misprint  for  1873,  but  it  is  correct  as  ia 
the  Builder,  and  I  feel  pretty  confident  that  tho 
pillar  was  removed  prior  to  the  latter  date.  The 
pillar  was,  to  the  best  of  my  recollection,  about 
10ft.  high,  and  the  dials  were  on  the  faces  of  a, 
heptagonal  prism,  say  18m.  every  way,  with  pro- 
jecting gnomons,  which  gave  it  a  very  singular 
appearance.  Root.  J.  Lecky. 

SIZE    OF    FLAT    IN  NEWTONIAN 
TELESCOPES 

[21 126.]— I  am  much  obliged  to  Mr.  VaDanec 
for  his  description  of  the  moon,  as  seen  through 
his  16in.  mirror  with  1  tin.  dime,  and  Uin.  flat, 
from  which  it  i*  evident  that  at  least  some  of 
the  rays  which  find  their  way  to  the  mirror,  outside 
the  dsse,  are  reflected  to  the  small  flat,  and  are 
sufficient  to  give  an  image  of  the  moon  in  the  eye— 
piece.  I  tried  a  similar  experiment  with  1 2 1  in . 
mirror,  lOin.  disc,  and  1 J  in.  fiat,  with  the  same 
result. 

Mr.  V alienee  thinks,  also,  that  there  was  as  much 
light  with  .the  ljm.  flat  aa  with  the  2in.  This  I 
mast  leave  to  those  experts  among  _ 

^Wd^refl«ted  to, 
mirror, 

I  would  point  out,  however,  that  there  are  two 
problems  which  await  Mr.  Yal lance's  solution. 

The  first  of  the  marginal  light  in  the  mirror  is.  so 
far,  solved  sa  we  see  above.  The  second  is :  what 
is  the  nature  of  the  reflection  of  the  moon  when 
seen  in  his  l&in.  mirror  t  Do  tho  rays  come  to  a 
point  at  his  focus,  8ft-  tin.,  as  he  assumes  them  to 
do,  when  he  say  a,  "  Taking  away  the  eyepiece,  1 
seethe  outside  ran  of  tho  mirror,"  4c.?  "  F. 
"A.  8.  h.,"  "F.  M.  C,"  Mr.  Cdver, 
Bell  say,  No.  They  have  a 
they  are  all  prepared  to  prove  it,  both  by  theory 
and  experiment. 

A  friend  of  mine,  well  versed  in  optics,  wrote  mo 
a  short  time  ago  as  follows  .  "  I  waited  to 
letter  tai  I  could  test  by  obs 
mirror,  6ft.  focus,  the  statements  put 
find — 1st.  That  the  apparent  sue  of  the  sun  at  Oft. 
distance  is  (in.  2nd.  That  the  feral  image  of  the 
sun  at  oft.  »  fin.  3rd.  That  the  cone  of  rays  from 
the  8jin.  mirror  as  a  base  to  the  lin.  fecal  image,  is 
larger  than  my  1  Jin.  flat  at  the  point  at  which  it 
intercepts  it,  oft.  from  mirror.  4th.  That  the  1! 
fiat  receives  the  whole  of  the  cone  if  focussed  to  a 
point  at  Oft.,  and  has  space  all  round  in  excess, 
sufficient  to  take  in  all  tho  rays  from  a  field  of  IV  <  >r 
20'.  So  much  for  olawrvation  or  practice.  Mr. 
VaUancc  may  bo  assured  that  true  theory  and  truo 
practice  will  not  contradict  each  other. 

"F.R.A.S."  gives  a  formula  which  shows  that 
the  focal  image  of  the  moon,  at  8ft.  tin.  focus, 
taking  it  at  3*2  eng.  dia.,  is  -93c»in.  This  being  so, 
the  rays  from  the  mirror  which  terminate  in  this 
focal  image  mutt  form  the  frustum  of  a  cone 
is  16in.,  and  smaller  dia.  9308in  At 
■  about,  I  think, 
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where  Mr.  Valiancy's  flat  in.  this  rone  measures 
1-XITHo.,  or  rather  more  than  2,  in.  diameter.  Now 
how  u  it  possible  for  a  flat  of  ljin.  to  intercept  all 
the  ray*  of  light  forming  this  concf  The  fact  is,  it 
dona  not  do  it,  and  Mr.  Vallanoe  only  deceives  him- 
self whin  he  thinks  it  does.  Hi*  flat  for  this 
object  should  he  2J in.,  and  if  ho  could  new  the  full 
moon  with  a  shaded  eyepiece  through  hU  ljin.,  and 
then  2 Jin.  fiat,  either  "in  his  —  —so—  i— *— 
meet,  he  would  see  the  diffi 
re  convinced  that  it  is  so. 


RATIONAL  DRESS. 

[21127.]— Ilf  virtue  of  being  the  "cnthutinstie 
STOtkmau  "  who  wrote  the  «  humorous  pamphlet 
from  which  your  correspondent,  '•  Teetyerambs, 
obligingly  derived  so  much  "  amusement,"  may  I 
be  permitted  to  second  his  request  for  a  discussion 
on  the  subject  of  rational  (which  will  be  found 
(rynonymoas  with  artistic!  drea*  for  both  sexes  P 
hare  explained,  in  the  BmMinf  Nnet  of  Feb.  16, 
that  the  Rational  Dre«  Society,  though  farmed  in 
4  women  in  the  first  place,  it  not  in 
thai  the  boo.  sec. 

r,  desire* 
on  view  at  the 


the  interests  i 
<hffemnt  to  those  of 

to  have  men's 


forthcoming  spring  exhibition  of  woman's  ditto. 
And  it  has  been  proposed,  in  the  next  number  of 
>  paper,  that  a  men's  broach  of  the  society 
' — ned.  The  ladies  being  so  well  dis- 
our  attempt.  I  trust  all  of  us  will 
give  them  a  generous  support  in  their  own  still 
xnore  desirable  reformation.  My  conrictions  and 
practical  proposals  hare  been  pretty  vivurinuslv 
1  in  the  pamphlet  referred  to,  which  can 
•it  pence  of  Mr.  Starhey,  Oxford- 
Speaking  from  more  than  six 
'  experience.  I  eon  oesore  "the  timid  ones" 
)  nothing  to  fear  in  the  way  of  detriment 
I  consequent  on  dressing  in  an  improved 
One  feels  norm  us  and  uncomfortable  far  a 
Week,  and  then  tt  is  all  over  I  believe  ladies  might 
reform  with  equal  impunity,  if  they  had  the 
courage.  In  their  case  I  am  convinced  this  re- 
formation would  he  of  more  benefit  to  the  human 
specie*  than  almost  any  known  to 


121128.1-1  an  pleased  »  Teatycrumbe  "  (21  106) 
luu  brought  forward  the  subject  of  drees.  Male 
drees  wants  reforming  quite  as  much  as  doe*  female 
•Uture  Top  hats,  frock  coats,  and  shoes  with 
'  toea  ore  an  abomination. 


main  dress  could  be  made  very  simple,  and  to  con. 
sut  jf  a  few  articles :  such  as  a  close-fitting  jersey 
to  cover  the  arms  and  body,  and  coming  down  to 
the  middle  of  the  thighs;  a  pair  of  warm  hose 
to  the  jersey,  and  reaching  to  the  feet, 
bould  be  covered  by  so  aw  easy-fitting 
a -like  covering.  Underneath  the  jersey 
would  be  a  shirt  of  some  kind  of  material  which 
could  bo  changed  as  often  as  desirable.  The  HturY 
of  which  these  things  are  to  be  made  must  be  light, 
wana,  and  semi-elastic,  so  that  it  will  give  freely. 
Narrow-toed  shoes  and  high-heeled  boots  are 
neither  pretty  nor  healthful,  and  ought  to  bs 
oboUabeJ.  For  bead-gear  a  Tarn  O'Snaator  or 
aomo  like  loose  covering,  is  best.  I  envy  the  Bi'uc- 
coat  School  boys  who  go  about  bareheaded. 

The  rate  in  dress  should  be  to  drees  warmly,  but 
not  to  hare  anything  tight  or  heavy.  Too  many 
clothe*  beget  great  debility.  If  a  person  wears 
many  clothes  and  takes  much  "»rrit*  he  quickly 
gets  hot  and  perspire*  freely  ;  and  the  pores  of  the 
akin  not  being  cooled  and  dosed  by  the  air,  a  deli- 
cate habit  of  body  is  often  induced.  We  all  know 
how  athletes  reduce  their  surplus  flesh :  they  drees 
very  heavily  and  take  violeut  exercise,  and  in  a 
abort  time  pull  themselves  down  in  weight  many 
pounds. 

Clothes  were  meant,  in  the  first  place,  for  orna- 
ment, now  they  are  also  used  for  decency  and 
warmth.  That  "  Nature  unadorned  is  nature  beet 
adorned  "  I  see  every  day.  Patients  when  in  bed 
look  regular  aristocrats  j  but  when  up  and  dressed 
they  are  every -day  folks. 
Turkish  baths  look 


pieces  of  white  blotting-paper,  and  hang  near  the 
suspected  place  of  escape.  If  the  paper  is  darkened, 
an  injurious  gas  —  sulphuretted  hydrogen  —  is 
escaping,  tin;  black  colour  being  due  to  sulphide  of 
load. 

I  do  not  like  trespassing  on  Dr.  Edmunds' 
grounds — I  should  rather  prefer  to  write  gener- 
alities to  set  people  thinking,  than  to  answer  ordi- 
nary questions.  There  is  this  drawback:  one 
cannot  see  the  patient,  and  so  judge  by  appear- 
ances, la.  Let  "  H.  P."  (49697)  give  bis  daughter 
oatmeal  porridge  and  milk  for  breakfast,  or  bread - 
ami-milk  j  potatoes,  vegetables,  and  a  little  gravy 
for  dinner:  milk -and -water  or  cocoa  at  tea-time, 
with  a  little  toast  and  preserve  of  some  kind. 
Knock  off  cod-liver  oil  and  all  drugs,  give  a  luke- 
warm sponging  of  the  body  doily,  and  let  her  have 
plenty  of  fresh  air  and  exercise.  The  best  plan  to 
get  children  to  exorcise  is  to  give  them  a  hoop,  ball, 
or  skipping-rope  If  the  latter,  give  them  a  half- 
penny for  every  fifty  skip*  they  con  skip  con- 
tinuously. When  they  can  skip  forwards  well, 
make  the  condition  that  they  skip  backwards,  and 
so  Mp  to  cxtsuhI  the  chest. 

Feb.  20.  T.  R  AUinson,  LMV. 


».  Again,  men  in  the 
Isome  when  in  a  sample 
them,  and  on  their  heads 


■a  white  towel, 

The  '•  Rational  Dress  Society"  at  present  con- 
fines itself  to  ladies'  attire ;  but  Mrs.  King,  M, 
Cornwall-rood,  Bayswuter  (the  present  secretary), 
is  desirous  of  forming  a  society  in  which  lioth 
sexes  may  be  represented  ;  so  if  anyone  would  like 
to  communicate  with  her,  she  will  bo  pleased  to 
hoar  their  views. 

"  Ventilator  "  (21110)  can  easily  test  if  sewer-gas 
escape*  into  his  house.  Procure  a  small  bottle — 
say  a  drachm  or  two— of  ether,  pour  this  down  the 
W.a,  and  let  any  friend  be  stationed  where  it  is 
expected  that  gas  escapes.  If  he  can  smell  the 
ether,  which  is  very  penetrating,  he  may  be  sure 
that  sewer-gas  escapes.  To  test  the  presence,  of 
sewer-gas,  get  •  little  acetate  of  lead  from  the 
ft,  make  a  solution  of  it,  dip  in 


TRICYCLES. 

[21129.}— As  I  can  add  some  18  years  to  C.  Cal- 
vert's -.*>  of  experience  as  an  ''Amateur Mechanic," 
I  am  not  likely  to  quustiuu  the  merit  of  "  direct 
action  "  as  an  abstract  proposition ;  nor  do  I  desire 
to  detract  in  any  way  from  the  somewhat  profuse 
laudations  which  have  been,  just  of  late,  heaped  on 
one  particular  machine,  through  the  medium  of 
our  journal."  As  a  devotee  of  the  tricycle  I 
would  say.  All  houourjbe  where  honour  is  due  for 
any  step  that  may  aid  in  perfecting  our  iron  steeds. 
But  as  one  uf  those  who  think  w*  nave  not  yet  seen 
the  best  machine  that  could  be  put  on  the  road,  I  am 
always  rather  sorry  to  see  any  particular  pattern  held 
up  as  the  enilxxument  of  every  perfection,  because 
it  possesses  some  one  good  point.  It  is  always  well 
to  keep  in  mind  that  the  best  tricycle  for  general 
work  must  necessarily  be  that  which  effects  th 
promise  between  a  variety  of  considerations,  any  one 
of  which,  if  taken  alone,  might  seem  to  be  of  such 
importance  as  to  outweigh  all  others.  The  duties 
of  the  tricycle  are  not  like  those  of  the  locomotive 
which  runs  at  high  speed  on  a  road  purposely  laid 
to  suit  it ;  nor  Luce  those  of  the  traction  engine 
which  has  to  take  all  roads  a*  they  come,  but  which 
is  never  required  to  travel  fast  on  any.  The  tri 
cycle  must  bs  fast  on  the  flat,  steady  in  rapid 
descent,  and  powerful  an  the  ascent ;  white  it  i 
highly  important  that  the  arrangement  of  all  work- 
ing details  and  the  adjustment  of  the  weight  it 
should  be  such  as  to  secure  to  the  rider  that 
iousness  of  personal  comfort  and  convenience 
under  every  varying  rendition  of  town,  street,  or 
oontry  road,  which  is  almisttjis^essMitial^  to  safety 

Thus  the  raacluue  which  may  ulti- 
mately bear  away  the  palm  for  combining  all  that 
is  iissuntinl  to  satisfy  so  many  different  require- 
ment*, is  bound  to  be  more  or  less  of  a  compromise ; 
and  it  seems  to  me  that  the  best  interest*  of  the  tri- 
cycling fraternity  are  more  likely  to  be  advanced  by 
discussing  desirable  points  of  construction  in  their 
relation  to  each  other,  than  by  trying  to  explain 
away  all  thedrawbacksinany  one  particular  iiuichine, 
because  it  may  happen  to  possess  some  one  special 
merit  which  is  neither  original  nor  peculiar  to  itself. 
And  so,  teeing  that  whatever  the  recent  Stanley 
Show  may  or  may  not  have  proved  as  to  the  com- 
parative claim*  of  different  machines,  it  was  yet  the 
most  undeniable  testimony  to  the  very  wide -spread 
and  growing  interest  in  the  tricycle  question,  I  ven- 
ture to  offers  few  of  the  impressions  left  after  some  12 
hours  spent  in  different  visit*  to  the,  Exhibition  at 
the  Albert  Hall.  Possibly  some  such  general  reflet  • 
tii  in*  may  prove  useful  to  those  intending  purchasers 
who  have  not  yet  given  very  careful  attention  to 
the  subject ,  and  far  my  own  sake  I  hope  to  pro- 
voke some  blows  from  the  hammer  of  criticism  for 
which  "  our  Journal "  is  to  famous,  and  which  are 
always  the  most  wholesome  means  for  knocking  any 
private  ideas  into  sound  and  useful  form. 

First,  then,  as  to  general  form.  The  open  front 
mutt  be  allowed  the  advantage  of  greater  conveni- 
ence in  mounting  and  dismounting,  and  of  less  risk 
of  injury  in  the  event  of  accident.  It  it  also 
clearly  the  best  arrangement  for  hdl-climhlng  and 
heavy  roads,  at  it  is  always  easier  to  dray  than  to 
push  a  small  wheel.  The  drawbacks  are,  that,  if 
made  too  short,  it  is  difficult  to  ail  just  the  weight  upon 
it  without  either  throwing  so  much  weight  on  the 
hind  wheel  that  it  becomes  a  drag  in  heavy  roads  ; 
or  to  little,  that  the  hind  wheel  is  not  reliable  at  a 
rudder.  Thus  all  thort  open  front*  may  be  sus- 
pected of  skittishness  under  high  speed  (especially 
down-hill),  or  of  dragging  in  heavy  ground  if  the 
kicking- strap  of  weight  binds  down  their  tails  too 
heavily.  But  a  proper  length  between  the  axles  of 
the  driver*  and  that  of  the  steering  wheel  (say  about 
tiin.),  and  a  careful  adjustment  of  the  weight  in 
proper  portions  between  the  rear  and  driving  wheels, 
will  make  an  open  front  safe  anywhere  and  at  any 


however,  learn  to  sit  well  back  when  shooting  hills, 
and  under  all  erudition*  likely  to  promote  an  acci- 
dent. It  is  not  difficult  to  trace  much  of  the  favour 
which  is  just  now  being  bestowed  on  front  stoerers 
to  the  growing  fashion  of  what  is  called  "  Vertical 
action.  For  when  the  rider  is  so  placed  that  he  is 
itn  mei  I  iately  over  hi*  pedals,  he  is  not  only  in  a  position 
where  his  own  weight  is  much  more  liable  to  bs 
jerked  forward  by  any  sudden  check  to  the  machine, 
but  that  position  deprives  him  of  the  power  of 
leaning  back  to  any  great  extent  without  the  risk  of 
hi*  feet  slipping  off  the  pedal*.  Thus,  tar  thoso 
riders  who  tike  very  vertical  action,  and  who  feel  a 
suspicion  that  they  might  go  over  eves  a  horse's 
head  if  he  happened  to  kick  up,  there  esa  be  no 
doubt  that  too  perambulator  type  of  maohilsl  it 
safer  of  the  two  for  avoiding  such  a  catastrophe ; 
though  the  front  hamper  would  become  a  disagree- 
able trap  for  the  legs,  if  the  accident  did  occur. 
Still  in  j  this  case,  any  craning  forwards  puts  the 
weight  on  the  rudder  instead  of  taking  it  off.  Tho 
form  of  the  front  steerer,  however,  afford*  another 
advantage  which  I  believe  has  far  mora  to  do  with 
the  favour  it  has  lately  met  with  from  bold  and 


riders,  than  the  fact  of  the 
being  in  front.  Such  riders  are  fond  of  "~i 
hay  while  the  sun  shines"  in  the  way  of  ''^"g  t 
ail  vantage  of  gravity  in  hill-shooting,  and  this  raise* 
the  question  of  the  rival  claims  of  "  differential"  and 
"  independent "  double  driving.  I  may,  of  course, 
safely  assume  that  there  can  be  no  question  about 
the  relative  merits  of  the  "  single  "  and  "  double  " 
driving.  Admitting  that  some  single -driven  may 
be  better  than  tome  double-drivers,  the  question 
here  is  one  of  principle,  and  there  cannot  be  a 
moment's  doubt  that  the  best  double-driver  ia  better 
than  tho  best  single-driver.  The  present  question 
is.  Which  is  the  best  form  of  double  driving — "  dif- 
ferential "  or  "  independent "  ? 

And  hers  we  come  at  once  to  a  question  of  com- 
promise, for  the  "independent"  plan  is  clearly  best 
for  hill-climbing  and  rough  roads,  while  the  "  dif- 
ferential "  must  carry  tho  day  for  high  speed.  In 
the  "independent"  system,  the  fact  that  that 
wheel  which  meets  with  most  opposition  will  also 
receive  most  force  from  the  tread,  while  the  rovcrso 
is  the  case  with  the  "  differential "  gear,  may  bo 
tasted  by  the  simple  experiment  uf  laying  a  brick  or 
other  obstruction  on  the  ground  and  driving  one 
wheel  over  it  at  a  alow  spued.   The  ' '  independent ' ' 
double  driver  will  not  reverse,  but  the  "differen- 
tial "  driver  is  almost  certain  to  do  so  a  little,  if  the 
rudder  be  not  touched.   But  when  a  machine  is 
running  ot  high  speed,  another  force — that  of 
momentum— is  imparted,  and  now  it  become*  of  the 
first  importance  to  couple  tho  driving  wheels  so 
that  neither  con  outpace  the  other:  which  is  the 
objection  that  the  "  uide  pendent "  double  driver  is 
open  to  when  running  free,  in  common  with  tho 
ruck  of  single-drivers  when  both  wheels  are  of  tho 
same  diameter  and  one  is  a  loose  wheel.   That  tho 
very  undesirable  trick,  commonly  called  "skid- 
ding," ia  really  due  to  one  wheel  outpacing  the 
other  rather  than  to  the  skidding  of  one  of  them, 
may  I  think  be  proved  by  the  superior  way  in  which 
such  machines  as  the  "  Excelsior  '  and  old  "  Coven- 
try "  will  shoot  hills  at  high  speeds,  at  compared 
with  single-drivrrs  having  wheel*  of  equal  diameter. 
Of  course,  in  both  these  instances  the  greater  safety 
is  partly  due  to  greater  length,  and  to  the  fact  that 
the  iuherout  defects  of  the  single -driving  principle 
are  very  much  corrected  by  giving  the  driving 
wheel  an  intermediate  position  between  the  loose 
tide  wheel  and  the  steering  wheel.    But  I  am 
convinced  that  the  exceptionally  good  qualities  of 
these  two  types  of  single -driver  under  high  speed, 
are  very  largely  due  to  tho  difference  of  diameter  in 
the  tide  wheel*.   Every  mechanic  knows  that  it  ia 
much  easier  to  contend  with  some  known  and  con- 
stant influence  of  disturbance,  than  with  one  which 
is  perhaps  much  slighter  in  itself,  but  which  i* 
variable  and  uncertain.   Now  according  to  the  laws 
of  motion  the  large  wheel*  of  tho  two  machines 
named  above  would  very  much  overpays  their 
smaller  companions,  when  the  machine  was  running 
free.   But  the  error  here  is  too  docided  and  constant 
to  admit  of  any  change  from  side  to  tide,  and  oscil- 
lation it  corrected  by  the  different  sixes  and  position* 
of  the  wheel*.   Thus  the  rider  bat  no  change  of 
conditions  to  deal  with  ia  steering.   But  the  case 
iffcrs  when  wheels  of  the  same  diameter  and  on 
coincident  axes  are  running  free.    Then  there  is  no 
telling  on  which  side  the  skid  or  the  orcrpace  may 
occur,  and  when  once  oscillation  is  set  up,  the  only  way 
to  stop  it  is  by  connecting  the  two  wheels  by  the 
brake,  which  at  high  speed  down-hill  requires  a 
very  well-fitted  broke  and  nnme  judgment  and 
experience  in  its  use  on  the  part  of  the  rider.  But 
though  "differential"  gear  it  the  wont  for  hill- 
climbing  and  slow  speed,  it*  good  qualities  are 
shown  in  hill  shooting  and  high  speeds  generally. 
The  principle  may  be  amply  shown  by  blocking  up 
any  differential  machine  so  that  both  driven  are 
dear  of  the  ground.    Moving  either  wheel  will 
move  both  in  the  tame  direction  provided  the  pedal 
crank  bo  left  free  to  revolve.   But  if  this  be  held 
still,  moving  one  wheel  in  one  direction  will  turn 
it*  fellow-wlieel  in  the  other.    Thus  it  it 
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that  when  both  wheela  are  on  the  ground  and 
neither  can  tarn  back,  the  Mine  principle  which 
causes  one  wheel  to  do  to  when  running  in  the  air, 
will  make  it  act  at  a  drag  on  lta  fellow- wheel  if  that 
■a  to  overpooc  it  when  both  are  running  under 
)  influence  of  mum*  ntum.   So  that  aa  a  matter  of 
:t,  the  check  which  each  wheel  imposes  on  the 
r  ia  increased  by  the  force  of  momentum  in 
exact  proportion  to  the  ruka  ariaing  from  the  same 
cause  when  the  two  wheela  are  running  quite  inde- 
pendently.   Now  in  the  front-steering  |iuttem  it  ia 
very  aim'ple  to  aj.ply  the  differential  connection,  aa 
the  necessary  ahatting  does  not  interfere  with  the 
ridur'i  legs.   Nor  ia  there  any  difficulty  on  this 
account  in  machines  of  the  "  H  umber  "  type.  Bat 
with  the  ordinary  hay-fork  open  front  a  shaft  pas- 
sing from  axle  to  axle  of  the  two  driving  wheela 
would  oixne  in  the  way  of  the  rider's  legs.  Hence 
n  problem  which  is,  1  think,  well  worth  solving — 
viz.,  some,  simple  method  of  applying  differential 
gsar  to  the  old  convenient , pattern  of  open-front 
machine — only  made  a  little  longer  in  the  backbone 
than  usual.    1  must  hero  notice  a  moat  laudable 
feeler  in  this  directiou  exhibited  at  the  Stanley 
Show,  by  Messrs.  Rucker,  where  the  differential 
principle  was  applied  through  the  pedal  crank.  I 
may  do  thia  without  appearing  to  1*  puffing  the 
machine  in  question,  because  the  complexity  and 
unsightlincss  of  the  arrangement  as  carried  out, 
would  effectually  prevent  a  machine  from  becoming 
a  popular  favourite .    But  any  effort  in  this  direction 
is  too  laudable  to  pan  unnoticed  while  on  the  ques- 
tion of  the  "  mason  why  "  for  the  growing  taste  for 
front  stoerers.    1  believe  the  real  cause  of  this  ia 
supplied  far  more  by  the  fact  of  the  facility  with 
which  differential  gear  can  tie  applied  to  the  frout- 
e,  than  to  any  other  advantage  or  safety 
'  the  perambulator  pattern,  which  can- 
either  in  smartness  of  appearance  or 
in  many  more  sterling  recommendations,  with  good 
of  the  open-front  type.    It  is  certainly 
oua,  but  I  think  it  is  a  tact,  that  the 
t  of  Starley's  balance  gear  is  generally 
to  constat  in  the  way  it  enables  the 
i  to  turn,  rather  than  in  the  steadying  effect  it 
in  keeping  the  two  driving-wheels  at 
uniform  speed  under  the  influence  of  momentum. 
It  is  of  course  theoretically  better  for  turning  than 
any  other  form  of  double  driving.    But  where  the 
pedal- crank  has  a  froe  backward  motion  (as  in  the 
Devon,  Cheylesmore,  Rueker,  inc.),  there  is  such  a 
total  absence  of  any  practical  objection  in  the  mat- 
ter of  turning,  that  this  point  alone  become*  one  of 
(weitive  mdSfTereuce.    This  leads  directly  to  the 
relative    merits   of    the   fixed   or    free  pedal 
crank ;  that  is  to  say,  of  having  a  crank  which 
will,  or  which  will  not,  back-pedal.  Here,  too,  there 
would  seem  to  be  a  very  narrow  view  of  the  prac- 
'  of  the.  free  pedal-crank ;  and  even  the 
ents  of  makers  treat  it  rather  as  a  ques- 
tion of  convenience  in  the  way  of  supplying  foot- 
resta,  than  a*  a  question  of  constant  practical  im- 
portance for  utilising  all  the  power  the  rider  exerts. 
The  great  merit  of  the  independent  pedal-crank  is 
that  it  deprives  the  rider  of  the  power  of  hack- 
podaling  when  the  machine  ia  running :  and  there 
ia  not  perhaps  one  rider  in  a  hundred  who  does  not 
do  this  more  or  Ices  by  allowing  the  pedal-crank 
(and  consequently  the  driving-wheel,  when  the 
pedal-crank  i*  fixed),  to  lift  his  rising  leg.  This 
question  may  be  tested  in  a  very  simple  way.  Let 
any  old  rider  who  has  been  accustomed  to  the  fixed 
crank,  mount  a  machine  with  a  free  pedal-crank. 
If  be  can  ride  a  mile  without  any  consciousness  of 
hitch  in  the  pedal -crank,  he  may  congratulate 
himself  on  having  acquired  the  art  of  pedalling  to 
such  perfection  that  the  cvmemtw*  of  the  free 
pedal   is  all  he   need  think  about.    But  if, 
on    the    contrary,    he    finds    that    the  tree 
pedal -crank  now  and  then  refuses  to  come  over 
cleanly,  or  sometimes  even  falls  back  and  hits  him 
on  the  shins  aa  the  machine  runs  on,  it  is  proof  ]Kmi  * 
five  that  he  has  hitherto  been  depending  on  the 
momentum  of  the  driving  wheel  for  lifting  his  rising 
leg ;  and,  if  so,  he  has  been  practically  back-pedal- 
ling.   For  every  ounce  of  momentum  used  to  lift  a 
leg  is  so  much  off  the  momentum  which  plays  such 
an  important  part  in  the  progress  of  the  machine. 
Now  it  would  oc  extremely  difficult,  and  it  is  open 
to  question  whether  it  would  be  desirable,  to  de- 
prive the  rising  leg  of  all  aid  from  the  falling  foot. 
There  is  much  to  be  said  on  thia  point,  for  it  is  clear 
the  leg  could  not  be  lifted  without  the  expenditure 
of  some  muscular  power  on  the  part  of  the  rider ; 
and  whether  each  leg  has  to  lift  itself  or  each  is 
alternately  helped  by  the  other,  cannot 
affect  the  conservation  of  the  rider's  ge: 
■very  much.    Thus  far  the  question  is  simply  one  of 
convenience,  so  long  as  the  rising  leg  docs  not  exert 
any  downward  force  while  being  lifted  ;  and  so  far, 
the  fixed  and  free  pedal  cranks  will  act  in  the  same 
way  and  afford  precisely  the  same  amount  of  con- 
venience,   hut  any  kelp  beyond  thi*  mutt  come  out 
af  tkt  momentum  of  mathine ;  and  thus,  any  rider 
who  finds  he  cannot  use  the  free  pedal  off-hand  as 
comfortably  as  he  has  used  the  fixed  pedal,  has 
proof  positive  that  he  has  hitherto  been  more  or 
lees  interfering  with  the  momentum  of  tho  machine  ; 
or,  in  other  words,  wasting  some  of  the 


lias  exerted.  And  this  is  unavoidable  so  long  as  the 
pedal-crank  is  fixed,  unless  the  tread  be  absolutely 
perfect,  which  all  old  riders  know  to  be  a  most 
rare  accomplishment.  But  the  great  advantage  of 
the  free  pedal-crank  is  that,  while  it  leaves  either 
leg  to  help  the  other  in  its  rise  j  ust  as  much  aa  good 
or  bad  ti  ending  may  require,  it  makes  it  impossible 
for  the  worst  troader  to  waste  his  power  by  inter- 
fering with  the  momentum  of  the  machine.  The 
universal  acknowledgment  of  these  facts  is  im- 
pressed by  the  very  objection  raised  against  tho  free 
pedal-crank— via.," "  l  ou  cannot  back-pedal.**  And 
uf  course,  if  thia  incapacity,  which  ia  so  very  desir- 
able in  actual  running,  could  not  be  removed  for 
the  occasional  need  of  practice,  there  would  be  some 
ground  for  arguing  against  the  purchase  of  constant 
advantage  by  the  sacrifice  of  occasional  convenience. 
But  there  ia'now  in  the  market  an  admirable  and 
perfectly  simple  and  safe  arrangement  for  instantly 
fixing  the  free-pedal  whenever  back-pedalling  is 
needed.  The  Coventry  Machinist  "Imperial" 
affords  an  excellent  example  of  this.  It  must  bo 
admitted  that  a  back-pedalling  clutch  on  an  o|Min 
front  "  independent"  double-driver  is  open  to  ob- 
jections which  make  it  undesirable  in  any  hands  but 
those  of  experienced  riders,  as  its  nse  locks  the 
machine  on  one  side.  But  the  "  differential "  double- 
driver,  such  as  the  example  juat  named,  removes 
every  possible  difficulty  and  objection.  In  conclud- 
ing my  remarks  on  this  special  point,  I  venture  to 
say  that  it  is  very  difficult  to  over- rate  the  constant 
practical  value  of  a  pedal -crank  having  a  perfectly 
free  backward  motion.  Of  course,  like  everything 
else  of  rnal  value,  it  may  prove  awkward  at  first  in 
inexperienced  or  incompetent  hands.  But  a  week's 
riding  should  make  any  one  who  aspires  to  the  name 
of  a  tricycle  rider  pcrf  net  master  of  this  pedal  motion 
and  tho  use  of  the  brake,  on  which,  of  course,  the 
rider  must  now  depend  for  the  ordinary  control  of 
the  machine.  Brakes  are  now  so  perfect  and  efficient 
that  any  risk  on  that  score  may  safely  be  classed 
among  those  which  every  one  who  mores  about  on 
a  machine  (or  on  his  own  legs  for  that  matter)  moat 
run.  I  would  only  point  out  this :  with  free-pedal 
action,  the  handy  position  of  tho  brake  handle  lie- 
come*  a  matter  of  tho  first  importance  aa  regards 
conrenienee.  Nothing  is  more  annoying  than  having 
to  mo  vo  the  hand  for  every  trifling  touch  of  the  brake. 
The  handle  in  this  case  ought  to  be  placed  so  that  tlie 
finger*  of  the  left  hand  can  work  it  without  remov- 
ing the  hand  itself  from  the  steady  handle.  This 
is  most  important  as  a  matter  of  convenience.  I 
cannot  leave  the  free-pedal  crank  without  a  testi- 
mony to  its  great  value  as  a  trainer  in  treading 
property.  The  little  hitches  which  may  be  felt  on 
first  using  it,  are  the  very  best  proofs  of  how  much 
such  training  is  required.  With  the  free-pedal  no 
one  can  tread  very  badly  without  bring  nl  leaat  told 
of  it  by  the  hitcliy  motion  of  the  crank.  But  a  fixed 
crank  gives  no  notice  on  this  point,  and  the  rider 
may  go  on  for  ever  wasting  his  power.  It  must  lie 
a  hopelessly  awkward  rider  who  cannot  acquire  tho 
art  of  using  the  free-crank ;  and,  its  use  once  learnt, 
it  is  difficult  to  make  a  false  step  with  it.  Apart 
from  its  great  service  in  preventing  interference 
with  momentum,  its  conveniences  are  too  many  and 
various  to  enumerate.  But  among  these  may  be 
mentioned  its  handuinns  for  mounting  and  dismount- 
ing, and  starting  at  full  stroke,  or  recovering  a  stroke ; 
and  for  propelling  gently  by  ahort  light  strokes,  or 
getting  through  dtffieiilUe*  by  ahort  atnmg  stroke* 
taken  with  the  crank  at  full  power,  while  the  great 
advantages  of  being  able  instantly  to  stand  still  mid 
attend  only  to  the  steering,  while  the  machine  runs 
on  through  any  difficulty,  or  after  any  severe  jolt 
in  night  riding,  or  when  there  has  been  a  slip  of  the 
foot  in  wet  weather,  or  from  a  muddy  shoe,  can  only 
be  appreciated  by  those  who  have  learned  from  ex- 
perience what  the  comfort,  safety,  and  many  con- 
venience* of  the  free  pedal -crank  are,  in  addition 
to  its  constant  economy  of  power  in  making  involun- 
tary back-pedalling  impossible,  and  teaching  the 
belt  kind  of  treading.  The  only  drawback  to  its 
use  is  that  the  rider  who  has  become  accustomed  to 
it  can  never  again  feel  quite  safe  on  any  machine 
with  a  fixed  pedal-crunk.  D.  H.  O 


cylinder.    He  would  and  does  naturally  expect 
that  lOin.  on  the  gauge  means  10in.,  and  nothing 
else,  and  not  Hin.,  as  it  does. 
I  maintain  that  20in.  of  vacuum  is  above  the 
16,  I  believe,  ia  the  usual 


average  . 

amount  allowed  by  the  company.    Many  d 
run  with  less  than  this  in  or*  r  to  keep  up  the 
prtuure,  and  because  tho 
release. 

"  Auto.  Vacuum  "  mentions  the  cylinders  fitted 
to  the  carriages.  This  cylinder  is  not  quite  so  satis- 
factory as  he  says.  The  stroke  ia  far  too  short,  but 
it  canuot  be  made  longer  for  two  reasons 1.  When 
their  is  a  longer  stroke,  the  air  remaining  above  is 
much  more  compressed,  and  there  is  a  much  greater 
lots  of  power,  as  I  said  in  my  last  letter.  2.  Owing 
to  the  low  pressure  obtainable,  a  high  leverage  is 
necessary.  To  obtain  this  leverage  with  such  a 
short  stroke,  the  brake  blocks  have  to  be  fixed 
close  to  the  wheels,  or  they  would  not  touch  the 
wheels  at  all,  and  this  necessitates  a  very  frequent 
readjustment  for  wear.  So  it  will  be  teen  that  the 
real  amount  of  brake-power  ■»•"<  be  taken  into 
consideration. 

The  pressure  in  tho  boiler  often  goes  down  from 
140  to  100,  and  even  to  90  when  the  Urge  ejector  is 
applied.  The  drivers  find  great  difficulty  in  keeping 
a  good  pressure  up  when  the  small  ejector  is  con- 
stantly in  use.  not  to  speak  of  the  large  one.  I 
will  give  an  illustration.  On  Sunday,  Feb.  4th, 
engine  1409,  with  a  train  from  Camfortb,  ran  into 
Leeds  buffer-stopa  from  this  very  cause.  The  driver 
could  not  make  steam  with  the  ejector  constantly 
blowing,  and  so  ho  shut  it  off  in  order  to  keep  time. 
Hence,  when  running  into  Leeds,  there  was  no 
brake  power.   This  is  an  example  of  the  tatufaa- 


[21130.]—  Ix  tho  first  place  "Auto.  Vac."  Getter 
21063)  is  evidently  labouring  under  the  false  idea 
that  the  figures  which  I  gave  are  merely  theoretical 
calculations.  I  tried  to  state  as  plainly  as  I  could 
in  my  letter,  page  455,  that  this  was  not  the  case, 
but  that  these  figure*  were  taken  from  indicator 
diagram*  made  with  Clayton  brake  apparatus.  I 
would  ask  "  Auto.  Vacuum  "  to  read  the  first  para- 
graph of  my  former  letter  again.  At  all  events, 
for  bis  benefit,  as  also  for  that  of  all  interested,  I 
will  state  that  those  figures  are  thoroughly  practical. 
It  is  remarkable  that  he  does  not  deny  the  truth  of 
them.  I  may  sav  that  it  is  of  no  use  to  do  so,  as 
they  are  a  ttern  Jaet,  and  a  fact  that  he  cannot  get 
over. 

Very  few  drivers  know  that  KHn.  of  vacuum  ia 
of  no  service.  Neither  "  Auto.  Vacuum,"  nor  my- 
elso  would  expect  a  driver  to 


tory  (f)  nature  of  the  brake. 
.Still  another  instance.  S. 


turn  ago  a  < 

was  suspended  for  running  past  the  signals  at  the 
north  end  of  the  NormanUm  Station.  The  engine 
was  1330,  and  tho  train  was  a  special  express  from. 
London.  Here  again  the  brake  showed  its  very 
tatufactory  nature.  The  driver  maintained  the) 
vacuum  up  to  Cudworth,  although  the  strnm  fell 
to  a  low  pressure.  On  going  up  Cudworth  Bank, 
however,  the  driver  found  that  the  engine  would 
"  ■  do  nothing  with 


ices  were  not  uiuistrou 
a  station  platform, 
is  way,  is  a  "  sort  of  \ 
i,  and  the  crowded  ju 


not  work  weU,  and  that  he  < 
it  so  long  as  the  "  ejector  "  was  blowing.  So,  in 
order  not  to  "stick  "  on  the  bank,  the  ejector  was 
shut.  On  arriving  at  the  south  end  of  Normonton 
Station  the  signals  were  "  off,"  and  the  driver, 
thinking  the  signals  at  the  south  end  were  inter- 
locking with  those  of  the  north,  ran  through  the 
station,  but  found  the  north  signals  against  the 
train,  and  having  no  brake-power,  ran  past  them. 
The  case  would  not  have  been  known;  but  a 
fellow -driver  had  the  courage  to  take  op  the  case, 
and  write  to  the  engineering  papers  about  H. 

Respecting  tho  "  little  narrative,"  as  "  Auto. 
Vacuum  "  calls  it,  I  may  tell  him  that  the  affair 
has  happened  from  the  "very  cause  referred  to, 
although  the  consequences  were  not  disastrous  ;  bat 
ended  in  overshooting  a  station  platform,  Thia 
latter  proceeding,  by  the  l 
occurrence  "  at  Bedford, 
of  Kentish  Town. 

With  respect  to  coal-consumption,  on  an  average 
(calculated  from  various  cool-sheets),  2/4.  per  mile 
art  consumed  by  the  rtertor*. 

With  reference  to  the  fining  of  drivers  for  not 
keeping  time,  I  may  possibly  be  wrong  as  to  1 
but  I  know  that  they  are  severely  i 
when  it  is  of  regular  occurrence. 

"  Auto.  Vacuum  "  says  that  all  lad  mistakes  are 
made  through  the  driver  not  first  bringing  his  train 
under  control.  I  question  very  much  whether  » 
driver  ran  bring  a  train  under  control  down  a  heavy 
bank,  with  a  brake  leaking- off  all  the  time  ;  and  it 
is  for  this  reason  that  a  driver  re-creates  another 
vacuum,  to  have  a  new  supply  of  power,  a*  men- 
tioned in  my  last  letter. 

Drivers  are  not  allowed  to  make  comments  to 
their  superiors  with  respect  to  the  brake.  They 
are  told :  "  The  brake  is  there  for  you  to  work,  and 
von  are  not  required  to  make  remarks  about  tt. " 
Therefore,  to  avoid  getting  into  "hot  water,"  the 
drivers  say,  "  I  don't  know."  to  any  question  the 


«r  to  which  ia  not  favourable  to  the  brake. 
If  the  brake  ia  satisfactorv,  why  do  the  drivers 
condemn  it  ?  Why  did  an  express  train  run  up  tho 
Market  Harborough  bank,  with  the  rear  part  of 
the  train  hanging  by  side-chain*  only?  Where 
was  the  automatic  action  in  this  caeef  Engine 
1473  ran  the  3.30  p.m.  train  from  St.  Pancraa, 


ot  properly  put  on  tho  plug  at  the  rear  of 


pipe 
the 


Leicester,  with  the  hoae-r. 

perly  put 

train.  Why  did  not  the  automatic  action  prevent 
this  train  from  starting  until  the  pines  were  properly 
coupled  t  What  did  Colonel  Rich  sav  aboat  the 
Portekowct  Pier  accidental.  W.  R.)  ?  *1 

to  act  when  it  r— 


[21131,1  —  VotJB  correspondent  "Automatic 
Vacuum, "(21003,  pnge.WT)  has  expressed  hie  deairc  to 
see  and  read  the  opinions  of  "  some  other  practical 
man"  on  the  variouspointa  touched  upon  in  his  letter, 
I  say  fowAWnpcfiadviacdlv,  formuohaahclaysatroa* 
upon  the  theoretical  composition  of  "Meteor."  his 
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ownlaclueven  that  qualification,  and  dor*  not  go  far 


I  give  "  Automatic  Vacuum  "  my 
views  as  a  practical  cngincman  of  nearly  20  yearn' 
experience  (which  is  long  before  the  brake  ques- 
tion became  the  important  one  it  now  is).  First  of 
all  there  is  a  vein  of  mystery  running  throughout 
"  Automatic  Vacuum's  "  letter  which  practical  men 
are  not  slow  to  detect ;  it  savours  too  much  of  one 
who  would  say  something  if  he  oould,  but  has 
cither  not  been  supplied  with  the  proper  materials, 
or  has  forgotten  the  better  part  of  what  he  has  been 
told.  I  should  like  your  correspondent  to  Ik  placed 
where  he  could  hear  his  effusion  discussed  by 
u  body  of  engineers.  I  fancy  he  would  go 
»W»y  a  '*  wiser,  if  not  a  sadder  man."  I  will  not 
argue  every  point  with  him.  but  just  sufficient  to 
show  hn  w  little  he  must  really  know  of  his  subject.  He 
says  he  has  "  never  heard  of,  or  seen  any  account  of 
a  Sl.K.  driver  being  fined  for  losing  time,  cprnallv 
when  there  is  a  sufficient  cause  to  put  the  time  to.'"' 
What  a  field  of  knowledge  he  possesses  !  Let  me  tell 
him  a  secret :  I  have  never  known  it  either,  but  if 
be  ever  does  lose  time,  if  he  ever  doe*  (now  don't 
tell  this  to  everybody),  let  him  shelter  himself 
behind  some  pet  invention  of  an  official  if  he  has 
the  chance,  and  rrao  he  will  have  sufficient  cause, 
it.,  ad  libitum,  ad  infinitum. 

Then  mark  the  standard  by  which  he  measures 
the  quality  of  drivers— namely,  the  "  consumption 
sheet  at  any  large  loco,  station."  How  the  drivers 
will  laugh  at  this.  Why  surely  he  does  not  mean 
this  except  as  a  jest .  If  not,  I  will  inform  him  that 
taking  those  sheets  aa  a  general  rule  they  may  be 
read  Eke  compositor's  type  ;  that  a  difference  exist* 
none  can  deny,  but  it  is  not  to  be  detected  in  the 
manner  described,  which  is  as  trustworthy  as  the 
"  Brake  ltetums  "  referred  to. 

Again  "  Automatic  Vacuum  "  creates  a  difficulty 
for  his  pet,  for  which  his  superiors  will  hardly  thank 
him-  namely,  the  vast  amount  of  intelligence  and 
information  required  on  the  part  of  the  drivers 
before  they  can  "  thoroughly  understand  it."  I 
think  its  patent  should  have  been  taken  out  by 
"Lord  Dundreary"  as  one  of  those  things  "no 
fellah  can  understand,"  and  bow  can  it  be,  when 
according  to  "  A.V.'s  "  account  the  M.R.  men  donot 
know  even  of  the  existence  of  atmospheric  pressure. 
If  "  A  V  ."  will  only  institute  a  science  class  where 
those  men  might  receive  a  course  of  lessons  on  the 
subject,  to  enable  them  to  learn  that  it  is  air  they 
breathe  and  not  coal,  or  water,  then  you  tee  the 
brake  might  be  understood,  and  by  all  means  let 
"A.V."bea  student. 

"A.V."  says  "if  the  leakage  past  the  piston  can  be 
stopped,  &c."  Now  if  he  knew  the  slightest  of 
what  he  is  speaking,  he  would  know  that  it  aras 
flopped  at  first,  for  the  hole  never  existed,  bat  the 
hole  was  made  and  patented  because  certain  in- 
conveniences (which  I  cannot  detail  now)  existed 
without  it,  and  those  inconvenicnoes  have  been  re- 
placed by  others  now  the  hole  is  there,  which  if 
stopped  again,  will  only  be  again,  in  turn,  replaced 
by  the  former  ones.  W  hen  "  A.V."  says  that  perhaps 
his  letter  will  account  for  some  of  the  omissions 
in  the  Board  of  Trade  returns,  it  reminds  one  of  the 
fablo  of  the  bull  and  the  frog,  One  word  to 
"  Meteor  "  and  I  am  done.  Your  letter  is  an  able 
ation  of  the  true  state  of  affairs,  and  greatly 
by  practical  men. 

Ne  Sutor  Ultra 


CONTINUOUS 


WAY 


[21132.)— It  is  now  two  years  since  the  serious 
collision  took  place  at  Dalstou  J  unction,  which  gave 
the  coup  it  feme*  to  the  Clark  and  Webb  Emergency 
Brake. 

Since  that  time  it  has  been  frequently  stated  that 
the  Company  intended  to  adopt  an  efficient  system. 
It  will  be  remembered  that  on  the  2nd  of  April, 
fo  -  called  conference  was  held  at 
to  which  only  the  advocates  of  the 
principle  were  invited.  Of  course  under 
ircurnstanees  it  did  not  surprise  any  one  that 


imi,  a  secret 
Eustou  Station 


j  was  in  favour  of  vacuum 

Dts  were  made  with  a  non- 
brake,  known  as  the  Wobb- 
.  and  with  the  Clayton  hose 
At  the  half-yearly  meeting  held  at  Huston  last 
week  [February  17th)  the  chairman  informed  the 
shareholders  that  they  had  resolved  to  fit  their 
through  trains  with  the  vacuum  brake,  the  reason 
being  that  it  was  used  by  neighbouring 


For  many  voars  the  North-Western  Company  has 
persisted  in  fitting  its  vehicles  with  the  chain  brake, 
and  an  enormous  sum  has  been  spent  upon  it.  Now, 
it  soems  a  perfect  waste  of  time  and  shareholders' 
money  to  remove  this  "chain  brake"  simply  to 
replace  it  by  an  inefficient  vacuum  system,  which 
does  neither  fulfil  the  Board  of  Trade  conditions. 


and  Carlisle  in  connection  with  the  Caledonian  lino 
and  all  parts  of  Scotland. 

It  is  very  essential  that  companies  who  exchange 
rolling-stock  should  adopt  the  same  brake.  More 
exchanges  are  made  at  Carlisle  than  at  any  other 
station  on  the  North-Western  system,  or,  perhaps, 
in  the  kingdom  ;  here  we  sec  the  Glasgow  and 
South  Western,  Caledonian,  North  British.  North 
Eastern,  and  Midland  trains,  also  the  Lancashire 
and  Yorkshire  through  vehicles,  and  the  Midland 
Scotch  Joint  Stock,  all  fitted  with  the  Westing- 
houso  automatic  brake.  When  the  North  Western 
has  gone  to  the  expense  of  taking  off  the  "  chain 
brake  *'  and  putting  ou  the  "  vacuum,"  it  will  be 
seen  that  the  vehicles  will  be  no  more  intercliangeable 
than  they  are  now.  This  company  also  exchanges 
much  rolling-stock  with  the  Brighton,  North- 
Kiurtem,  and  Great  Eastern  Railways,  all  three  of 
which  have  adopted  and  fitted  the  Westinghouse 
brake.  It  is  absurd  that  at  the  present  day  any 
company  should  adopt  a  brake  which  does  not  fulfil 


Clement  B. 


Saxe 


THE  BLACK  WE  LI.  ACCIDENT. 

[21133.]— Isc  my  letter,  p.  549,  I  gave  details  of 
the  recent  accident  at  Black  well,  and  the  committal 
of  the  signalman  for  manslaughter.  Your  readers 
will  be  pleased  to  hear  that  this  poor  man  hss  been 
tried  and  acquitted.  I  trust  this  accident  may  tend 
to  an  alteration  being  made  in  the  amount  of  tele- 
graphic work  performed  by  signalmen. 

Clement  B.  Stretton. 


BORING  CYLINDERS 

[21134.]— Ik  reading  the  articles  on  "Tools  for 
Amateurs,"  by  Mr.  Brown,  I  am  reminded  of  a 
method  of  boring  cylinders  shown  mo  by  on 
engineer.  As  he  was  a  practical  man,  and  used  the 
machine  * 


nor  work  satisfactorily. 

The  most  important  ' 
North- We. ' 


the 


ders  of  larger  bore  than  that  given  by  Mr.  Brown, 
the  method  may  bo  worth  describing  ;  but  of  that 
you  must  be  judge.  It  seems  to  me  to  contain  a 
hint  worth  having,  as,  beyond  a  boring  bar  (true 
and  parallel) ,  there  is  nothing  that  requires  a  slide- 
rest. 

Referring  to  Fig.  1,  A  is  cylinder,  B  the  bar 


turning  in  bearings  C,  which  are  screwed  down  to 
a  wooden  slab  D.  The  cylinder  is  held  by  two 
bolts  between  two  flat  pieces  of  iron,  which  are  of 
shape  given  in  Fig.  2  (the  central  holes  sliding 
without  shake  on  the  bar),  blocks  of  wood,  shown 
by  the  shaded  portions,  being  interposed  to  enable 
one  to  get  at  the-  cutter,  which  is  wedged  or  other- 
wise fastened  in  the  slot  in  the  bar.  The.  feed  is 
given  by  a  screw-bolt  8,  fastened  to  the  bar  K, 
and  drawn  through  a  hole  in  the  standard  C  by  a 
nut  N,  which  was  turned  by  hand  or,  in  some 
cases,  automatically  by  a  star  feed  or  pair  of  cog- 
wheels, one  being  placed  on  the  bar  13,  the  other 
attached  to  the  nut  N.  As  the  boring  is  done  by 
turning  the  handle  H,  the  cvlinder  is  prevented 
from  revolving  by  the  end  of  K  resting  against  the 
edge  of  D,  along  which  it  slides.  I  see  no  reason 
why  a  slot  should  not  bo  cut  in  K  to  enable  one 
to  get  at  the  cutter  more  easily.  Obviously  the 
bar  must  be  more  than  twice  the  length  of  the 
cylinder. 

Mr.  Brown  mentions  the  case  of  a  fixed  cylinder, 
with  cutters  fixed  in  a  boss  travelling  along  the 
bar;  this 


MANDREL-NOSES  AND  CONICAL 
FITTINOS— III. 

[21135.]— I  havb  one  other  suggestion  to  make, 
and  it  is  that  an  experiment  should  be  made,  by 
some  society  perhaps,  to  find  out  whether  or  not 
chucks  can  be  made  interchangeable.  Let  a  man- 
drel be  made  to  Dr.  Edmunds'  pattern,  or  after 
the  plan  I  have  suggested,  or  some  other,  if  a  better 
can  be  found  ;  and  let  some  chucks  be  ordered  from 
another  maker,  giving  only  the  dimensions  and  the 
cone  gauges  in  my  case ;  ond  then  let  the  chucks  be 
tried  on  the  mandrel.  Now  that  note-oiagv  is  to 
the  fore,  let  us  by  all  means  try  to 


"l^glad 


to  see 


dutnicua,"  and  hope  hn  will  continue  to  give  us 
his  ripe  experience.       ^  ^  K 


the 


[21136.1-1  nurra  to  relieve  "  F.  A.  M." 
(letter  21085)  from  bis  fear  and  trembling  by  telling 
him  that  his  proposal  is  not  so  very  audacious  as  lie 
supposes,  on  1  saw,  thirty  years  silice,  several  lathes 
at  work  in  the  shop  of  an  ingenious  mechanic  in  St. 
Martin's-lane,  W.C.,  one  Belmer  by  name,  who 
told  me  it  was  his  own  idea,  and  that  his  object  was 
that  one  chuck  should  run  true  on  any  lathe  in  the 
shop ;  the  said  lathes  were  all  made  with  double 
barings,  solid  steel  mandrels,  hardened  first  and 
turned  up  after ;  the  two  collars  fitted  into  conical 
holes  in  the  mandrel  frame,  slit  through,  with  two 
•crews  to  force  them  in  to  the  said  conical  holes,  so 
as  to  compensate  for  wear,  and  the  mandrel  kept 
steady  by  having  a  V-groovo  turned  in  the  mandrel, 
and  a  feather  screwed  to  the  frame  to  fit  it ;  the 
mandrel  frame  was  longer  than  usual,  and  the 
mandrel  drilled  right  through  for  wire  ;  the  foot- 
boards of  the  treadle  were  made  so  that  they  would 
Oficilltfits2,  or  rode,  to  &  c^rttttn  tfitont,  to  follow  tho 
motion  of  the  foot  in  treading.  The  only  fault  of 
these  conical  shoulders  was  that  the  chucks  would 
occasionally  jam  uptight  I  myself  rcpire  ■  nic 
hundreds  of  different  size  screws  to  run  true  in  my 
lathes :  these  I  make  with  conical  fittings,  s< 
one  set  will  serve  for  several  lathes. 

T.  J. 


[21137.1—  No  doubt  the  cone-nose,  illustrated  on 
p.  549,  "  K  M."  is  a  good  plan  for  keeping  chucks 
truo ;  but  they  will  stick  very  tight,  and  require 


ORNAMENTAL  LATHE 


[21138.]— Dr.  Erornntt  (letter  21102)  is  quite 
correct  in  his  supposition  that  my  "  attention  has 
not  been  called  to  what  he  speaks  of  as  tho 
"  matter  at  issue."  Indeed,  I  told  him  myself 
that  I  had  not  read  any  of  the  letters  on  the 
subject.  Dr.  Edmunds  uses  the  dictionary, 
spelling  of  "mandril"  which  tho  dictionary - 
makers  would  probably  alter  if  they  knew  the 
derivation  of  tho  word.  I  altered  it  in  every  case 
in  the  proof  of  my  letter,  but  tho  compositor  failed 
to  take  note  of  my  having  done  so. 

lias  the  making  of  H.  and  Co.'s  threads  ceased, 
or  have  they  ceased  to  be  used  for  tho  purpose  for 
which  they  were  originally  intended  r  One  of  these 
two  conditions  is  necessary  to  render  a  thing  "  ob- 
solete." It  the  former  is  the  case,  Dr.  Edmunds's 
labour  is  ended,  and  might  have  ended  before  it 
began.  Cicero  understood  Latin  very  well,  but  I 
fancy  his  English  was  shady,  as  that  eveu  in  news- 
papers is  now  and  then. 

1  never  attempted  to  defend  any  one  of  H.  and 
Co.'s  threads,  except  the  94o,  and  that  one  on  one 
ground  only,  as  Dr.  Edmunds  will  see  if  he  looks 
at  lino  23,  ft  eeq.,  of  my  letter  on  p.  499.  It  was 
by  him  condemned  as  "  incommensuralile  with  tho 
inch,"  and  I  showed  that  it  is  not  so.  It  is  true 
that  among  H.  and  Co.'s  ordinary  set  of  15  wheels 
there  is  no  multiple  of  7,  which,  as  I  pointed  out, 
is  what  is  w  dispensable  for  cutting  9  45,  and  tho 
want  is  equally  felt  if  you  desire  to  cut  7,  14,  or  21 
to  an  inch. 

I  never  use  H.  and  Co.'s  threads  myself.  Although 
I  have  about  100  sets  of  screw  tackle,  I  have  not 
more  than  a  single  tap  of  their  make  or  thread, 
and  only  seven  pairs  of  their  hand-chasers,  which  I 
keep  by  me  in  case  of  a  broken  screw  wanting  re- 
placement. I  do  not  think  that  I  have  anywhere  a 
screw  cut  with  ono  of  their  tools,  with  the  single 
exception  of  an  adapter-chuck,  for  taking  on  oval- 
chuck  that  I  now  and  then  borrow  from  a  friend. 

I  have  sent  to  Dr.  Edmunds  the  settings  for  all 
H.  and  Co.'s  threads,  most  of  which  I  can  cut  with 
accuracy ;  and  as  I  have  all  the  prime  numbers  up 
to  150,  I  can  match  very  closely  any  thread  that 
happens  to  be  put  before  me,  and  I  have  a  set  of 
cylindrical  plugs  with  threads  of  every  number, 
from  20  to  54,  cut  on  them,  so  that  I  can  very  readily 
determine  the  pitch  of  any  screw  that  may  bo 
brought  for  me  to  match.  With  the*  threads, 
however,  it  is  absurd  to  stickle  for  any  great  pre- 
cision, as  the  greatest  length  ever  required  would 
probably  not  much  exceed  naif  on  inch. 

Dr.  Edmunds  reminds  me  of  something  I  said 
but  April.  If  I  did  say  that  I  should  not  dream  of 
putting  any  but  a  Whitworth  thread,  still  I  did  not 
say  which  of  Whitworth's  pitches  I  should  use  for 
a  certain  diameter.  If  I  were  to  start  making  a 
model  mandrel  for  a  5in.  lathe  I  should  very  likely 
make  the  nose  \  diameter,  and  use  a  7  to  the  inch 
screw  ;  certainly  nothing  finer  than  9  to  an  inch  ; 
in  fact  on  referring  I  see  that  I  there  recoinmeuded 
even  a  coarser  thread. 

From  a  aeries  of  experiments  that  I  have  been 
malting  recently  with  screws  of  particularly  quick 
pitches,  I  have  come  to  the  conclusion  that  if  all 
Dr.  Edmunds  and  I  know  about  screws  were  written 
in  a  book,  and  all  that  we  do  not  know  were  put  in 
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an  appendix,  there  would  be  more  to  be  leant  out 
of  Uiu  latter  than  the  forrorr. 

People — that  is,  some  people — talk  of  Whitworth's 
"  threads  "  being  too  ooaroe  for  putting  nice  work 
What.they  mens  to  say  is  that  Whitworth'  a 
bolt-screws  am  of  too  a«m  a  thread 
for  that  purpose.  But  what  is  to  prevent  tap*  being 
road"  amy  Jin.  diameter,  with  24,  25,  2o.  or  3j 
thread*  upon  them.  I  have  J  in.  tapa  of  all  those 
threads,  and  very  nice  sixes  they  are  for  different 
tiurposes.  So  also  I  hare  seven  different 
tapa  14  to  an  inch  and  five  of  12  to'an  inch, 
aider  for  all-round  purposes  there 

r-.t-ll,'.    nf  / 


of 
I  con- 
thread 

o  Wnitworth'*  of  55"  with  depth  £  of 


[21139.; 


CRP.W  TI1READ8. 

a  member  of  tho  Amateur  Me- 
umtimm!  axwety,  I  should  like  to  make  a  few 
remark*  on  tho  subject  of  screws.  Firstly,  very 
few  amateurs  cut  the  screws  in  their  chucks  in  a 
screw -cutting  lathe,  and  that,  for  the  best  of 


)  they  hare  not  got  one,  but  use  the 
taps  and  chaser  which  ought  to  accompany  every 
Lahe.  Then  for  repairing  or  making  a  new  screw, 
auch  aa  a  bolt  for  the  face-plats  or  the  traversing - 
•crew  of  the  eccentric  cutter,  the  only  way  to  do 
it  open  to  most  amateur*  is  taps  and  dies,  and  the 
hand-chaser,  and  the  difficulty  at  present  is  that 
one  can  only  get  these  tools  at  two  of  the  lathe - 
makers  who  use  them,  and  then  only  by  paying  the 
price  which  is  the  result  of  ainallness  of  demand 
and  absence  of  competition.  I  quite  agree  with 
Dr.  Edmunds  that  it  is  very  desirable  that  the 
pitch  of  all  screws  should  be  commensurate  with 
the  inch,  and  this  advantage  his  system  shares  with 
that  of  Wnitworth,  and  the  shape  of  the  thread 
proposed  by  him  has  no  doubt  advantages;  bat 
these  advantages  would,  1  think,  be  too  dearly 
bought.  As  there  is  very  little  chance  of  his  screws 
being  universally  adopted  by  engineers,  the  taps, 
die*,  and  chasers  would  still  be  nude  by  only 
one  or  two  firm*,  and  would  be  as  expensive 
aa  those  at  present  in  use.  If  Whit  worth's 
thread  is  adopted,  and  I  want  to  make 
a  new  screw  to  replace  a  broken  or  damaged  one 
belonging  to  my  lathe,  I  can  probably  borrow  the 
tools,  or,  at  any  rate,  I  can  buy  them  at  the  price 
caused  by  large  demand  and  great  cotnpetraoo.  1 
do  not  wish  these  remarks  to  be  taken  in  any  eon- 
Utm.  rate  I  spirit ;  but  solely  as  siding  to  clear  up 
the  subject.  I  was  much  interested  in  the  report 
of  the  discussion  at  the  Society  of  Arts,  and  am 
anxious  to  know  how  a  screw  can  be  cut  absolutely 
up  to  a  shoulder,  as  I  do  not  itmleretond  what  be- 
comes of  the  shoving.  Is  it  broken  off  ?  and  if  so 
rerwt*  the  ragged  surface  thatwould  be  left,  finished ': 
Of  course,  if  a  small  hole  is  bored,  the  shaving  can 
be  cut  clean  off — is  this  the  case  ? 

While  on  this  subject,  I  may  add  that  excellent 
screws  can  tie  rut  on  wood,  and  with  care,  even  on 
metal,  by  using  tape  bands  and  wooden  wheels, 
instead  of  the  usual  cogwheels.  A  chuck  carries  a 
wooden  wheel,  and  beyond  that  a  false  nose,  on 
which  the  lathe-chucks  can  be  screwed  ;  by  using 
an  adapter  they  will  run  true,  and  a  wooden  wheel 
is  pot  on  the  cud  of  the  slide-rest  screw.  The  tape 
can  go  direct  from  one  to  the  other  if  the  slide-rest 
has  a  cradle,  and  by  getting  the  tape  a*  tight  as 
possible  and  using  the  lathe-band  as  loose  as  pos- 
sible, very  good  screws  can  be  cut ;  in  the  event  of 
anything  socking,  the  lathe-band  slips.  I  hare  a 
'  cut  in  boxwood,  7in.  long,  which  is,  I  believe, 
i  a  wooden  screw  can  be. 

Arthur  B.  Price. 


BCCENTBICS  IN  SEVERS1NO  GEAR. 

Letters 


[21140  ]— Ustjeb  the  above  heading,  in 
to  the  Buitor.  Feb.  9th,  will  be  found  an 
ongraring  that  tho  writer  says  he  has  seei 
where,  but  is  uncertain  as  to  its  successful  action. 
I  beg  to  refer  him  to  pp.  33  and  174,  in  Vol.  III. 
of  the  "  E.  II.,"  and  p.  28,  94,  and  77  in  Yol.  IT. 
for  further  detail*. 

I  should  like  the  opinion  of  several  competent 
correspondents  as  to  which  method  is  a  success 
when  put  into  practice,  for  the  writer  in  Vol.  111., 
p.  33,  Vol.  Ill  ,  is  not  at 
"  »r  says  they  are  all 
it  not  be  cheaper 
He*  if  there  k 


p.  174.  says  that  given 
ail  satisfactory,  and  a  I 
to  some  extent  faulty, 
and  better  to  have  doubl, 


with  cement.  To  all  appearance  it  is  as  good  now 
as  when  it  was  done,  and  with  many  other  smaller 
defects  it  has  been  equally  successful.  Watering- 
cans  in  a  few  years  begin  to  leak  at  the  bottom  ;  a 
quarter  of  an  inch  of  cement  on  the  bottom  will 
make  them  last  a  few  years  longer.  In  this  and  small 
jobs  I  use  pure  cement,  for  gate  posts,  and  other 
larger  work  half  cement  and  half  coarse  clean  sand 
will  do ;  but  Portland  cement  is  so  cheap  it  as  well 
to  use  it  pore.  In  a  week  or  so  it  may  be  painted 
over,  and  if  carefully  done  the  repair  will  not  bo 
observed.  w 


MEDICAL  REPLIES. 


ief  Uto  whish  is  best;  habit  wfll 
(49dlB).-Kefer  to 


"  Fix  upon  I 

rsadsr  iti 

[41142.]— Sj 
former  note*  by  me  on  ear 

NKBvotrsvxss  uro  Sirmmma  (40623). — 
Etxliih  (49039).—  Querists  must  get  personally 
examined  by  a  cuinpeUiut  doctor,  so  as  to  ascer- 
tain the  rims  of  their  ailment*.  The  former  should 
study  what  I  have  already  written  upon  diet  and 
hygiene  in  tho  KsouoH  M  KCnaKlC. 

Junes  "mniiii.t  X.D. 


REPLIES  TO  QUERIES. 


*.* In  their  answers,  C-rmpamitnt*  err 
fully  reqwtttd  to  msnrsM,  as  see*  uubmct, 


[21141.] — So  many  inquiries  relative  to  various 
cements  induces  ree  to  moke  a  few  observations  on 
one  of  the  uses  of  Portland  cement,  that  I  think  is 
not  generally  known  or  thought  of,  that  is  tho 
arresting  of  decaf  in  woodwork,  4e.  I  have  for 
some  years  used  it  for  the  above  purpose  in  my 
conservatory  and  hot  •  house,  the  woodwork  in 
which  is  very  subject  to  decay  from  being  always 
damp.    A  beam  in  conservatory  was  so  much 


[48696.]— SadAl— .— lam  sorry  to  inform  "  Sad- 
dler "  that  I  cannot  give  him  the  required  informa- 
tion and  full  particulars,  such  aa  would  enable  him 
to  make  the,  kind  of  saddle  he  wants.  Making 
brown  saddles  is  a  separate  branch  of  the  trails,  and 
are  made  by  men  who  seldom  touch  anything  else ; 
therefore,  I  would  advise  '•Saddler"  to  buy  ono 
rather  than  try  to  make  one,  as  I  feel  confident  he 
could  not  turn  one  out  to  his  satisfaction,  at  the 
same  time  costing  him  more  in  tools  and  material 
than  the  ujnshed  saddle  would  oust  ready  made  to 
order. — J.  8.  Soddlkb. 

[4SS23.]-Banj»n-Cand]o  Stnm — "  J.  F.  E." 
on  p.  628  "  cautious  "  pyrotechnist*  against  tho  use 
of  the  star-pump  described  by  me.  I  maintain, 
against  everything  that  "J.  Y .  E."  may  say  to  the 
contrary,  that  it  u  not  waste  of  time  to  make  stars  by 
t  his  method,  for  they  can  be  made  in  sufficient  quanti- 
ties by  a  single  pump  to  supply  the  demand  of  any 
amateur  ;  1.U00  an  hour  bung  an  easy  performance, 
representing  about  2jlb.  weight.  Apart  from 
quantity,  we  have  the  satisfaction  of  having  all  the 
stare  of  the  exact  size  and  weight  —about  20gr. ; 
and  surely  this  is  far  better  than  adopting  the  filthy, 
wasteful  method,  employed  so  often  by  amateurs, 
of  soddening  the  composition  with  shellac  solution, 
flattening  it  out  on  a  slab,  and  then  scoring  it  into 
cubes  with  a  spaloja.  Those  cubes  will  do  very 
well  for  shell  purposes  when  any  large  quantities 
are  required,  out  then  proper  appliances  are  used 
for  rolling  the  proper  thickness  and  for  scoring 
correctly.  If  star  compositions  are  saturated  with 
shellac,  the  colour  i*  greatly  impaired  ;  hence  the 
desirability  of  using  tho  least  possible  quantity  of 
solution,  which  the  star-pump  enable*  us  to  do,  by 
consolidating  the  star  through  pressure  cm  the  board. 
Again,  referring  to  quantity,  I  may  add,  that  if 
1,000  start  per  nour  are  insufficient,  a  compound 
pump,  will  easily  turn  out  36,000  an  hour— surely 
enough  for  anyone !  "  J.  F.  E."  asserts  that  the 
star  produced  by  the  pump  is  unsuitable  for  Roman 
candles — in  this  he  errs,  as  I  shall  presently  point 
out ;  but  ho  doe*  not  give  my  querist  an  idea  aa  to 
the  way  the  perforated  (tars  advocated  are  made. 
All  that  is  necessary  is  to  insert  a  metal  peg  of 
suitable  length  at  the  bottom  of  the  pump,  former,  or 
handles,  and  it  will  bo  obvious  how  the  perforation 
is  effected.  The  object  of  the  perforation  is  to  insure 
the  immediate  ignition  of  the  powder-charge  below 
the  star,  by  filling  the  cavity  with  quickmatch.  Were 
no  quickmstf h  used,  the  fuse  composition  would 
only  ignite  the  star,  and  the  charge  below,  would 
take  hre  from  tho  expiring  star.  To  secure  the 
jicrfect  ignition  of  the  star,  and  almost  simul- 
taneously tho  charge  below,  professional  pyrotech- 
nists have  recourse  to  a  far  more  expeditious,  and 
equally  certain,  method  than  the  per/oration  of  the 
star.  The  star  is  of  the  some  size  in  relation  to  the 
case  aa  I  have  described,  and  quite  solid,  and  upon 
the  powder- charge  the  star  is  dropped,  a  scoopf  ul 
of  dark-lire  is  poured  down  the  ndo  of  the  case 
where  it  occupies  the  whole  space  between  the  star 
and  case ;  consequently  when  the  fuse  reach  aa  the 
star,  the  dark-tire  burns  rapidly  to  the  charge 
below,  insuring  at  the  same  time  the  perfect  ignition 
of  the  star.  Thus  it  will  be  seen  that  the  same 
result  is  obtained,  without  th«  troublo  of  priming 
stars.  In  conclusion,  I  may  add  that,  perforated 
stars  do  not  repay  for  the  trouble  expended  upon 
them,  especially  a*  the  sumo  result  can  be  obtained 
by  tho  methodl  hare  given.— J.  8.  " 


[48053.]— OU-Bheet  Dressing-  -  W. II  "  B.M.  " 
kindly  give  the  proportions  of  driers  and  boiled  oil, 
and  say  if  it  require*  heating  or  only  mixing.  Also 
if  hu  nan  suggest  a  black  colouring  which  will  im- 
prove the  appearance  of  van  covers  without  having 
the  disadvantage*  which  "  Pax  "  complains  of  in 
vegetable  black.— Cxxtkb. 

[40072.]—  TJn  of  Marine  CHoa.— In  melting 
your  glue  you  will  require  a  heat  of  about  250"  F. 
To  obtain  which,  I  use  a  round  iron  pan,  and  into 
which  the  glue  is  placed;  the  pan  is  then  in- 
serted into  the  head  of  a  small  furnace,  and  heat 
applied.  In  application,  you  cannot  foil  if  you  fol- 
low my  previous  directions.  I  prefer  the  small  (ami 
warmed)  spatula  to  a  brush,  for  the  latter,  after 
being  once  used,  is  uttUs*. — A.  E.  B.  .Saum. 

[48143.] — Pain  tin*;  and  Lacquering  on  Tin. 
— For  this  purpose  use  Brunswick  black  mixed  with 
turpentine  for  the  lacquer,  and  for  the  painting  us* 
an  mdiarubher  stamp  and  gold  brooie- powder,  bat 
the  bronxe  must  bo  prepared  in  a  particular  way. — 

J.  Pornjon. 

[40183.]— Show  Cases  (TJ.4*V)— Try  the  cement 
recommended  for  emery  hand*,  Reply  49002,  page 
578.   That  will  snsweryourpurpo*o.--J.  Foci-ans. 

[49194.]— Salt  in  the  Fir*.— Would  "  Axiola" 
try  the  experiment  tint,  with  amnionic,  sulphate  ; 
secondly,  with  amnionic  carbonate;  and  thirdly, 
with  ammouic  chloride.  If  the  CO  theory  be  cor- 
rect, all  these  salt*  should  give  similar  results.  I 
think  ho  will  only  be  able  to  get  the  blue  coloura- 
tion with  the  chloride.  It  would  be  interesting  to 
report  results. — M.  M.  S. 

[49190.]—  Bumlah In*;  Electro- Plated  Arti- 
cle* --Too  will  find  many  replies  in  back  Nos. 
Look  at  p.  171,  No.  761,  for  instance  ;  or  refer  to 
Mr.  Sprague's  articles,  some  volumes  back :  or 
tree's  "  Silversmith's  Handbook."  You  should  dip 
your  Britannia  metal  into  nitrate  of  mexonry, < 
Look  on  p.  73,  Vol.  XXX.,  for  a  lot  a) 


silvering  Britannia  me' 

doing7by  tho  by*.— T.  P. 

[49201.]  --Analysis  of 
papers  and  letters  will  have  an* 
I  suppose  ;  but  "  better  "  would 
the  purpose  of  tho  analysis. — S.  0. 

[49206.]  —  Paint  for  Model  Boiler*  —  Mix 
your  paint  with  japanucr's  pale  oopol  varnish,  and 
thin  with  turpentine,  if  necessary.  You  can  atovo 
the  article  if  you  like.  Of  course  you  can  paint  tho 
article  first,  using  turpentine  in  excess,  *o  a*  to  get 
thin  coats,  and  theu  varnish  over ;  but  I  btlievo 
moat  loco,  painter*  prefer  to  mix  the  colour  with 

vtxriuT^goodlsnd  we^r'suitehte-T  P*"' 

[49218.] -Plain  Salt  Spirit.— On  p.  486  it  is 
printed  "  the  alcoholic  liquid  obtained  by  distilling 
a  mash  of  malt."  "  In  trade  '  phun  malt  spirit 
should  mean  alcohol  obtained  from  malt  alone."  I 
don't  think  the  quervt  or  any  ono  else  has  been 
misled  by  what  I  said,  and  the  use  of  the  word 
"should  may  have  helped  to  enlighten  some. 
On  same  page  I  also  wrote,  "  distillation  and  recti - 
fication  are  *\ftrn  two  distinct  trades,"  and  I  used  a 
'•  dictionary  meaning  "  because  the  querist  obviously 
asked  for  information.  If  he  wishes  for  anything 
further  he  will  find  B  Coffey  still  illustrated  in 
Vol.  XI.  or  XII. ;  but  if  he  can  refer  to  Payen's 
"Industrial  Chemistry,"  ho  will  find  not  only  a 
Coffey,  but  many  other  form*  of  distilling  appa- 
ratus. ^A  few  of  the  sur^UluatratiLiiis  appear  in 

alway* 

that  a  .pint  made  from  malt  (with  no 
im  malted  grain)  was  termed  by  the  trade  "ail 
malt  whisky."  And  a*  tho  so-called  "malt 
whisky"  of  commerce,  often  moans  a  spirit  dis- 
tilled from  mashing*  containing  from  60  per  cent, 
to  7&  per  cent,  nnmalted  grain,  1  am  mt  lined  to 
think  that  "  plain  malt  whisky  "  is  one  and  the 
some  article.  Of  course  "plain  malt  spirit " 
cannot  mean  "raw"  or  "rectified"  spirit,  **  no 
English  distil  Is  r  would  use  more  than  26  per  cent, 
malt  to  make  it ;  his  object  with  malt  being  simply 
to  saccharify  the  rest  of  his  materials  mashed,  and 
which  might  be  often  effected  with  only  8  pro;  cent, 
or  10  per  coot,  malt,  "  Plain  British  spirit "  is 
an  Excise  term,  and  signifies  a  spirit  to  which  no 
foreign  flavouring  matter  has  been  added.  Whisky 
is  included  under  this  beading.  I  cannot  agree 
with  your  correspondent  "  Sera  "  that  flavour  is 
imparted  to  the  malt  u  in  n  on  the  drying  kiln,  tho 
finished  spirit  having  the  sum  flavour,  believing 
that  the  processes  of  distilling  have  much  more  to 
do  with  the  flavouring  than  malt-drying.  If  malt 
were  dried  with  a  peat  Are  1  oan  understand  a  flavour 
being  imparted  to  1 1,  but  this  is  very  seldom  practised, 
and!  can  assure  "  Hera  "  that  distillery  maltsters 
dry  their  malt  with  as  little 
that  no  other  flavouring 
distinct  and  exceedingly 
careful  distilling  operations  (in  different  stills)  aro 
requisite  to  obtain  the  delicate  flavour  and  aroma 
so  searched  for  in  good  qualities.    These  diatilla- 


auu  a  can  aaauru  ivera 
generally  endeavour  to  dr) 
smoking  as  possible,  and 
matter  i*  used.    Thn«  c 
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extract  the  ether*  and  flavouring  matter  of  the 
malted  and  unlimited  grain,  and  a  nice  study  of  the 
temperatures  at  which  tbpv  ore  volatile  and  con- 
dense, is  illustrated  in  tla  .Sdifferrut  forum  of  "pot 
stills,"  and  Uie  great  care  neceaaary  in  working 
them.  Hay  I  also  inform  your  correspondent. 
"Nun.  Dor.,"  that  re-distillation  in  a  distillery 
doea  not  mean  "  rectification  ' '  ;  the  latter,  aa  he  Is 
no  doubt  aware,  meaning  literally  a  thorough 
cleansing  and  separation  of  all  oils,  essential  ethers, 
and  impurities,  with  the  object  of  obtaining  a  spirit 
as  free  from  them  as  powibte— tasteless,  "  silent," 
and  strong.  This  treatment  would  rnin  a  whisky, 
depriving  it  of  both  flavour  and  aroma ;  and  to 
what  use  would  (if  rectified)  serve  the  expensive 
malt  mash  roode  expressly  to  giro  quality  r  ns  the 
cheapest  maize  and  10  per  cent,  malt  would  pro- 
duce a  "  silent  "  spirit  of  quite  as  good  quality  if 
well  rectified.  In  conclusion,  I  am  briefly  of 
opinion  that  "  plain  malt  spirit"  meant  "  whisky," 
though  whether  it  be  all  malt  or  not,  Irish  or 
Scotch,  is  quite  another  question  —  Cyunct, 

[49223.1— Ventilation.— I  am  afraid  if  people 
adopt  "  Auld  licekio  "  suggestion  they  will  be 
sadly  disappointed,  and  that  their  first  step  after 
going  to  the  expense  of  knocking  their  ceiling  about 


amid  the  unpleasantness  and  danger  of  the  inevit- 
able down-draught  which  will  pour  upon  the  heads 
of  those  who  venture  to  sit  under  or  near  it.  I  have 
given  this  subject  some  little  study,  and  have  made 
a  good  many  experiments,  and  am  prepared  to 
recommend  the  following  plan  as  at  once  the  most 
scientific,  the  simplest,  the  cheapest,  and  the  most 
efficacious.  Make  a  hole  in  the  outside  wall  by 
knocking  out  a  brick  or  so  as  near  the  floor  as  the 
wainscot  will  permit,  or  through  the  wainscot  if  pre  • 
f erred.  Have  a  plain  zinc  pipe  made  in  the  shape 
of  the  latter  L,  either  round,  square,  or  oblong, 
with  apertures  of  about  12  to  25  sq .  in.  (a  four  inch 
round  pipe  answers  very  well),  the  length  of  the 
shorter  arm  to  be  rather  more  than  the  thickness 
of  the  wall,  and  the  other  to  be  about  one -third 
of  the  height  of  the  room  (say,  11  in.  and  36in., 
respectively,  for  an  ordinary  room).  Insert  the 
shorter  limb  in  the  hole  in  the  wall,  so  that  the  longer 
portion  stands  upright  in  the  room  about  1  in. from  the 
wall,  and  make  good  with  mortar  or  cement  (the 
pipe  will  require  no  other  support  or  fixing  if  made 
of  stout  line  with  a  proper-elbow  joint),  and  paper 
the  pipe  to  match  the  paper  of  the  room,  when  it 
becomes  almost  unnoticeable,  especially  if  a  chair 
or  some  article  of  furniture  is  placed  in  front  of  it. 
It  may  be  placed  in  either  of  the  corners,  or  any- 
where along  the  outside  wall :  but  no  curtains,  or 
anything,  not  even  a  picture,  must  bang  oAer*  it  to 
interfere  with  the  free  passage  of  the  air  from  the 
mouth  of  the  pipe  to  the  ceiling.  No  grating  must 
be  put  over  the  mouths  of  the  pipe,  either  inside  or 
out.  from  the  momeut  this  pipe  is  fixed,  a  stream 
of  fresh  air  continually  pours  into  the  room,  and 
yet  it  is  impossible  for  anyone  seated  in  the  room 
to  perceive  It  in  the  shape  of  a  draught.  Its  action 
is  perfect,  and  it  has  numerous  advantages.  For 
example,  it  greatly  diminishes  the  draught  under- 
neath the  door,  so  unpleasant  to  the  feet  on  a  cold 
night,  and  it  is  perfectly  automatic  and  self  -regu- 
lating. The  hotter  tho  room,  tho  more  rapid 
the  current  of  fresh  air.  The  only  time  I  ever 
find  it  necessary  to  interfere  with  it  is  when  there 
is  dense  fog  outside,  when  I  just  put  a  book  over 
the  top.  One  friend,  amongst  others  who  have 
adopted  this  plan,  has  recently  made  a  perfectly 
uninhabitablo  room  wholesome,  and  I  have  never 
known  it  fail.  In  my  own  living-room,  we  can 
have  a  good  fire,  burn  two  jets  of  gas,  and  have  a 

rirty  of  smokers  without  any  inconvenience  :  and 
have  often  demonstrated  its  usefulness  by  closing 
the  pipe  for  a  short  time,  when  the  room  rapidly 


This  plan  is  based  upon  the 
principle,  that  a  current  of  an-  conducted  through  a 
cylinder  acquires  force  sufficient  to  enable  it  to  cut 
its  way  in  an  unbroken  volume  through  the 
sphere  into  which  it  enters  for  a  considerab 
tanoe  in  a  direct  line  with  the  cylinder.  Thus  a 
3ft.  straight  pipe  will  send  the  current  of  cold  air 
straight  up  to  the  ceiling,  7ft.  or  8ft.  above  it,  and 
with  force  enough  at  tho  impact  to  break  up  the 
current  into  spray,  which  permeates  the  heated 
atmosphere  in  the  upper  part  of  the  room,  and  is 
lost  in  it :  a  draught  is,  therefore,  impossible.  The 
vitiated  air  passes  out  by  the  chimney  if  there  is 
one ;  if  not,  by  some  other  outlet.  If  a  room  is 
'  sd,  come  in  tho  fresh  air  will,  and  the  bad 
go  out  somewhere  to  make  room  for  it. 


'  E.  V  P." 
1  horse-power  of  G.W.li.  engines.  The 
rale  given  by  Molesworth  is  (D1  V  B  {  15"8  ■  n  " 
chant,  of  piston  in  niches,  and  8  ~  stroke  in  feet 
Bat  nominal  hurse-power  is  never  applied  to  loco- 
motives, and  is  seldom  used  now  except  by  builders 
of  stationary  engines .  Tho  usual  way  of  getting  at 
tho  power  of  a  locomotive  is  to  work  out  its  tractive 
force,  by  the  well-known  formula  (D'  BP)  /W.  But 
if  "  B.  M.  P."  will  be  content  with  the  actual 
I  will  .III  my  best  to  accommodate 


(Speed  in  miles  per  hour  x  diara.  of  piston  *  x  length 
of  stroke  x  mean  effective  pressure  in  cylinder)  / 
(Diam.  of  driving-wheel  in  feet  X  46.000).  Pre- 
suming that  by  an  average  O.W.B.  goods  engine 
"  C.  if.  P."  means  those  with  6ft.  drivers,  and  17in. 
X  24in.  cylinders,  ata  speed  of  .10  miles  per  hour,  and 
with  an  average  pressure  of  100  per  sq.  in.  in  the 
cyk.  H.P.  =  924'8.  It  appears  to  me  a  little  vague 
to  ask  for  the  horse-power  of  an  engine  with  a  7ft. 
driving-wheel ;  however,  if  we  supply  the  cyls.  as 
lfiia.  x  24in.,  the  speed  as  46  miles  an  hour,  and 
the  mean  off.  pressure  as  1001b.  per  sq.  in.,  H.P 
—  1,110.  New  as  regards  the  largest  G.W.lt. 
engines ;  the  largest  to  my  knowledge  are  the 
broad  gauge  "  Iron  Buko  "  class,  running  be( 
Loudon  and  Bristol,  having  8ft.  drivers  and 


18in. 


24 in.  cyls;  assuming  that  at  60  miles  an  hour 
they  would  mtwfain  an  average  pressure  of  801b. 
per  sq.  in.  in  the  cylinders,  they  would  be  exerting 
a  power  equal  to  10368  horse-power.— Mono* 
Flint,  U.S.A.,  Feb.  3rd. 

[49241.]— Baltin.T.-Have  yon  tried  pale  glue, 
used  thin  with  sufficient  bichromate  of  potash  to 
give  a  decided  yellow  tinge  when  first  mixed  i  Tu  be 
used  very  thin,  more  like  siaeing  than  anything 
else,  so  that  it  soaks  well  into  the  outer  surface. — 
Nrx.  Dob. 

[49261.]— Microscope— To  Me.  I^jtcmtkb.— 
The  fine  adjustment  is  to  be  put  on  the  side  of 
body,  which  is  1  jin.  tube  8}in.  long.  The  instru- 
ment is  of  the  Jackson  form  with  the  body  sliding 
in  planed  bearings  on  the  arm.  There  is  a  bracket 
put  cm  outside  the  body  with  a  lever  worked  by  a 
willed  head  and  fine  screw.  There  is  a  spiral 
spring  inside,  which  protrudes  the  part  to  which  the 
objective  is  screwed,  against  which  tho  lever  is 
supposed  to  act.  What  is  the  fulcrum  of  the  lever; 
I  have  no  means  of  examining  an  instrument,  only 
the  figures  in  the  catalogues,  and  they  socm  to  me 
to  work  the  lever  the  wrong  way.  I  shall 
be  vary  glad  if  you  will  give  me  the  necessary 
instructions,  and  perhaps  a  sketch.  I  have  made  a 
plain  rotating  stage,  and  am  about  to  make  an 
object  carrier  (not  mechanical)  ;  how  is  it  fastened 

tl  toPJrnwes'f  '^StoJ^togettie  *"  "^^"^  U>t' 
plate  t— Solus. 

r48257.]-OTerheIlMotloii.-Get Vol.  XXII., 
and  look  at  pp.  187,  211,  290,  341,  483,  024,  661.- 
T.  P. 


[49269.1— Evaporation  of 
mean  condensation,  or  what  ?    It  seems  to  be  a 
question  of  the  dryness  of  the  air— the  drier  it  is 
the  more  readilv  it  absorb 
pose,  if  i  ' 


it  would 

Ntm.  Do  a. 


[49289.]  —  Speculum.  —  Mr.  lancaster,  iu 
answering  this  querist,  has  apparently  forgotten  to 
toll  him  where  to  place  hi*  eyepiece.  This  depend? 
on  position  of  back  focus  of  small  speculum  (sec 
my  letter  on  "  Gregorian  Telescopes  "in  this  num- 
ber) ;  and  if  Mr.  Ijuiraster  would  give  us  the  rale 
by  which  opticians  fix  this  point  m  prmetkal  wrk- 
it'ia,  I  for  one  should  feel  much  obliged.  If  the 
querist  uses  an  eyepiece  of  1  iin.  focus,  which  is  the 
usual  one  for  such  a  telescope,  the  field  lens  should 
be  placed  with  its  convex  surface  fin.  from  the 
inner  (i.e.,  the  polished)  surface  of  his  large  mirror. 
—A.  S.  I.. 


[49296.1 


horse-power, 


[49298.J-TO  Mr 
reply;  if  you  will  give  me  directions  for  taking 
the  dun  with  a  2in.,  I  shall  be  much  obliged.  What 
kind  of  plates  must  I  use  '<  Will  your  slow  ones 
do  ?  About  the  moon,  perhaps  I  was  not  dear  in 
my  query ;  but  one  of  tho  telescopes  in  question, 
the  4m.  DoUoud,  has  attached  to  it  a  good  clock, 
which  would  keep  the  moon  in  tho  field  for  a  long 
time,  so  I  might  be  ablo  to  succeed  with  that.  Also, 
what  development  is  best;  I  use  the  alkaline 
pyro.  for  ordinary  work.— C.  J.  B.,  Vcntnor. 

[49323.1— Dyeing  Babbit  Skins.— Well  treat 
the  skins  in  the  manner  prescribed  by  "Jack  of  All 
Trades,"  and  then  put  them  in  a  bath  of  aniline 
brown.  If  you  have  a  quantity  you  had  better 
obtain  an  ounce  of  the  dye  in  crystals,  at  a  oust  of 
one  shilling,   equal  to  288  sixpenny  bottles. — J. 

pmuhk 

[49324.]— Joshua  and  the  Sua.- 1  an  obliged 
to  those  correspondents  who  have  noticed  my 
query  ;  but  may  I  point  out  that  what  I  really  re- 
quire is  tho  opinion  on  the  passage  held  by  Jewish 
scholars?  My  reason  for  asking  is  a  rumour  that 
the  Old  Testament  revisers  hare  omitted  or  mate- 
rially modified  the  passage.— Not.  Dob. 

[49324.] — Joshua  and  the  Sun. — A  misprint— 
"xxviii."  for  "xxxviii." — has  made  our  valuable 
'■  Surma's  "  reply  to  resemble  my  lamps  in  a  fog, 
'mm,  1  spoke  of  n  " reference"  in  Heb. 


brushes,  one  I>o.  1  size  ana  two  no  I  sue,  a  c 
of  poppy-oil,  and  a  photo.   The  photos.  I 
been  using  are  the  penny  ones  bought  from  bar 
in  tho  street ;  they  are  excellent  for  the  work 


and  a  "parallel  case"  in  Isaiah— i.e.,  the  going 
back  of  the  shadow  on  the  dial  of  Abac  I  hasten 
to  gratify  courteous  "  F.R.C.8."  The  ancient 
records  of  the  Chinese  report  that  in  the  reign  of 
their  Emperor  Yao.  the  sun  did  not  set  for  tho  space 
of  tan  days,  and  they  feared  the  world  would  be 
involved  in  a  conflagration.  Yao,  according  to 
Martin,  was  the  seventh  emperor  of  China,  Fohi 
being  the  first,  and  as  he  computes  from  the  first 
year  of  Fohi's  reign  to  Yao 'a  are  687  years,  Fohi 
reigned  116  years;  Xin-num,  140;  Hcang-ti,  100  ; 
Xaohaon,  84  ;  Chucn-hio,  7H  :  Cou,  70  ;  anil  next  to 
him  Yao,  who  reigned  90  years.  The  first  year  of 
Fohi's  reign  was  jl.x.  1891  and  687,  and  too  first 
year  of  Yao  will  be  a.m.  2479.  The  year  in  which 
tho  sun  stood  still  in  the  days  of  Joshua  was  a.m. 
2664,  in  about  the  seventy-fifth  of  Yao's  reign.  Tho 
Chinese  records  are  said  to  report  tluit  the  sun  did 
not  set  for  ten  days ;  but  we  suspect  our  European 

We  exactly  hit  tho  moan: 
the  Chinese  annals,  and  that  the  word  they 
translated  days  may  perhaps  rather  signify  a  space 
of  time  little  more  than  one  of  our  hours.  If  so, 
the  sacred  historian  and  the  Chinese  annals  agree 
mirnt  ily  in  their  time  of  the  duration  of  this  miracle. 
In  Herodotus  we  may  have  a  clear  and  undisputed  tes- 
timony to  the  same  effect.  The  priests  of  Egypt 
showed  him  a  record  uf  a  long  day  (nsV  "  A  Com- 
mentary on  the  Old  and  New  Testament,"  by  Hev. 
.To-.ph-'sutcliffo,   AJ£.,  London,  1834).-L*siy- 

[49S32.1-43olonrtes»  Steel  without  Heat.- 
Dissolve  loe.  of  aniline  blue  in  methylated  finish, 
and  apply  with  a  sponge  or  brush,  or  float  it  on 
the  article. — J.  Poulson. 

[49343.]— Orystolenm  Pictures.— The  articles 
necessary  for  commencing  the  work  are  prepared 
paste,  convex  glasses  (a  pair  is  required  for  each 
picture),  a  wooden  squeegee,  broad  at  each  end 
and  tapering  in  the  middle,  some  sandpaper,  fine 
and  coarse,  oil-colours  in  tubes,  three  camel-hair 
brushes,  one  No.  1  size  and  two  No.  2  sine,  a  bottle 

"  have 
barrows 
work,  and 

besides,  being  cheap  in  the  event  of  spoiling  a  few, 
which  1  daresay  tho  beginner  will  manage  to  do. 
Having  obtained  a  photo. — a  good-sized  head  and 
shoulders  is  tho  best,  and  one  should  be  chosen  that 
has  a  wall -opened  eye— you  immerse  it  in  boiling 
water  until  it  will  come  off  the  card.  Do  not  hurry 
this  operation  or  you  may  tsar  the  paper,  and  it  if 
useless.  While  the  jihoto.  is  soaking,  yon 
ono  of  the  glasses,  and  having  cleaned  it, 
spread  some  of  the  paste  on  the  coucare  side,  then 
take  the  photo,  from  tho  water  and  remove  super- 
fluous wet  by  placing  between  blotting-paper,  and 
lay  on  the  pasted  side  of  the  glass ;  press  it  down 
as  smooth  as  possible,  and  place  a  piece  of  brown 
paper  over  the  back,  and  commence  to  squeeze  out 
the  paste  with  the  wooden  squeegee ;  scrape  from 
the  centre  towards  the  edges,  holding  the  photo, 
face  upwards,  then  you  can  see  if  you  get  it  all 
extracted.  The  photo,  will,  no  doubt,  get  dry 
before  all  the  paste  is  out ;  in  that  case  it  must  be 
soaked  in  warm  water  for  a  minute  or  so,  and  again 
squeegeed  until  all  the  paste  is  removed,  which  will 
bo  known  by  tho  surface  being  clear,  and  not  con- 
taining any  silver  streaks.  It  u  now  laid  aside  to 
dry ;  when  perfectly  dry,  the  back  is  gently  sand- 
papered until  the  light  parts  begin  to  show  through  ; 
then  it  is  covered  thinly  with  poppy  oil  to  make  it 
transparent— I  generally  oil  mine  in  the  evening, 
and  allow  them  to  remain  with  the  oil  on  them 
until  the  following  morning  (about  12  hours)  ;  by 
that  time  they  are  thoroughly  transparent  wipe 
off  superfluous  oil,  and  it  is  ready  for  painting. 
The  hair,  eyes,  collar,  jewellery,  lips,  and  all  pro- 
minent paris  are  painted  on  the  photo,  itself ;  when 
this  is  done,  tho  second  glass,  previously  cleaned,  is 
laid  on  tho  first,  and  kept  in  position  by  being 
fastened  with  gummed  paper  at  top,  bottom,  and 
sides :  on  the  bock  of  this  glass  is  pointed  the  com- 
plexion, dress,  and  background.  Those  readers 
who  understand  painting  will  be  able  to  torn  oat 
more  artistic  work,  as  it  is  the  mixing  of  the  ootours 
that  is  the  drawback  to  those  who,  like  myself, 
know  very  little  about  colouring.  The  following  is 
a  fast  of  colours  that  will  be  found  most  useful — 
cobalt,  Vandyke  brown,  Naples  yellow  (No.  2), 
vermilion,  burnt  sienna,  carmine,  Indian  yellow, 
flake  white,  rose,  madder,  and  ivory  black ;  and 
for  those  who  do  not  understand  the  mixing  of 
colours,  I  append  a  few  combinations  for  hair, 
complexion,  backgrounds,  4c.  CompUxton. — Fair — 
white,  Naples  yellow,  and  carmine :  dark— white, 
Vandyke  brown,  carmine,  and  Indian  yellow ; 
child— use  vermilion  instead  of  carmine,  and  make 
the  cheeks  slightly  warmer  than  the  other  parts. 
Hair.—  Golden-  white,  burnt  sienna,  and  Naples 
yellow;  auburn  — burnt  sienna  and  Vandyke 
brown ;  brown— Vandyke  brown  and  Indian  yel- 
low. JiartprtmmU.— White  and  blue,  white  and 
black,  white  and  red.  Most  photos,  look  well  with 
cobalt  and  white.  Eym.— Reflected  light— white ; 
white  of  pupil— Naples  yellow  and  white,  mixed  ; 
iVis-*obalt  for  blue,  coUU^ond  ^bWk  f"TK^£ 
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cobalt  and  white,  as  broader  or 
grey  is  a  splendid  colour  (or  dresses  that  look  white 
in  a  photo.  Any  colour  put  on  wrongly  can  be 
removed  by  moistening  it  with  poppy  oil,  and 
wiping  off  with  a  piece  of  rug.  Alter  all  the 
painting  is  finished,  a  piece  of  cardboard  ia  placed 
at  the  hack  of  the  glasses,  and  the  whole  kept 
together  by  being  bound  round  with  a  atrip  of 
gummed  paper. — rtOJAJf  Semxj. 

[4935S.]—  Locomotive  Boiler  —  To O. 8vxjto. 
—I  and  "J.  8.  M."  particulars  of  boiler:  Fire- 
box. 5in.  square  inside  ;  water  space,  {in.  ;  length 
I  part  loin. :  diam.,  4 in.,  with  6to  |  brass 
funnel,  1)  diam.  The  engine  exhausts  up 
I  have  tried  starting  with  hot  water. 
1  can  work  the  boiler  with  spirits,  but  coal  and 
charcoal  are  a  complete  failure.  I  am  making 
another,  to  have  the  outside  appearance  of  portable 
boiler,  but  different  insi  le,  which  I  feel  sure  will 
be  satisfactory.  I  will  give  a  description  of  it  soon. 
— Q.  SdtXKit,  Hough,  Grantham. 

[49361.]— Cement  to  Resist  Moisture.  -Try 
the  cement  recommended  for  emery -bands,  query 
49502,  page  67K,  Exoluh  Mbchasic.  This  is  a 
most  useful  and  valuable  cement ;  it  will  stand 
heat  and  water.— J.  PouiAoif. 

[49409.}-Froudeon  Resistance  of  Fluld*.- 

To  "  SwixnoxiA."  The  answer  to  this  query  on 
page  663  ia  printed  incorrectly.  The  words  resist- 
ance in  pounds  +  speed  in  feet  per  second,  Ac., 
should  be: -Resistance  in  pounds  x  (muld.)  speed 
in  feet  per  second  -  660  (i.e.)  omit  the  decimal 
point.— SniiwaioHT. 

[49438.]-L.  8.  W.  R.  Engine*;.— Although 
unable  to  supply  all  the  information  required,  I 
answer  querist  as  fully  as  I  am  able  to.  No.  376 
weighs  about  60  tons  .  14*  weighs  47  tons-;  366 
weight  42  tons ;  the  water  capacity  of  366  is  2,300 
gallons,  coal  three  tons.  38,  Vizier,  ia  a  G-coupled 
goods'  tender  engine,  with  17in.  by  22in.  cyls., 
and  6ft.  wheels.  The  axle-boxes  are  placed  inside  ; 
there  is  no  brake  on  the  engine  wheels.  66, 
Medusa,  is  one  of  the  small  passenger  tender 
engines,  six  in  number — viz.,  65,  Medusa ;  66, 
Mentor;  67,  Meteor;  JEulus;  78,  Hecate;  107, 
Gem.  The  cylinders,  outside,  are  Kin.  by  21in. : 
the  wheels  are  either  4ft.  (tin.  or  6ft.  in  diameter ; 
built  about  1860.  82,  Sultana,  isaGft.  Gin.  4-eoupled 
tender  engine,  with  outside  cylinders,  Kin.  by 
22in.,  and  inside  frames.  She  belongs  to  the  class 
which  was  formerly  the  standard  type  of  passenger 
engine  on  the  L.  S.  W.  R.  This  class  are  now 
being  titled  with  the  vacuum  brake ;  only  two  are 
fitted  with  the  Westinghouse  automatic,  and  it  ia 
to  be  taken  off  them.  The  names  are  Tartar.  No.  2, 
and  Herod,  No.  81.  No  90,  Sibyl,  is  *4-coupIcd 
passenger  engine,  with  6ft.  wheels,  and  Kin.  by 
21  in.  cylinders,  like  Sultana,  but  on  a  smaller  scale. 
No.  93,  Cyclops,  is  same  as  Vizier,  No.  38.  No. 
KKi,  Panther,  ia  a  very  old  G- coupled  tender  goods 
engine  with  outside  bearings,  the  wheels  are  6ft. 
126,  Norman,  is  an  old  4 -coupled  tender  engine, 
with  outside  cylinders,  16  by  24,  and  6ft.  wheels. 
129,  Albion,  ia  some  class.  147  isonc  of  the  new  passen- 
ger bogie  tender  engines,  having  cylinders  18  by  24, 
and  6ft.  7 in.,  4 -coupled  driving-wheels  ;  the  bogie- 
wheels  are  3ft.  4in.  diam.,  the  cylinders  are  outside, 
and  the  engine  is  fitted  with  steam  and  vacuum 
brake  apparatus ;  some  new  engines  are  expected 
in  a  month  or  two  similar  to  above,  but  with  7ft. 
wheels.  160  is  a  6-eoupled  saddle-tank  shunting 
engine,  stationed  at  Exeter,  built  1882,  wheels 
about  4ft.  6in.  diameter.  166,  Creasy,  is  an  old 
outside-cylinder  4-couplcd  tank  engine,  6ft.  wheels, 
16  by  21  cylinders.  169,  Castle  man,  is  7ft.  coupled 
express  engine,  with  outside  cylinders,  17  by  22, 
the  frames  are  inside.  167,  Andante,  is  similar  to 
No.  82.  170,  Cupid,  same  as  82.  174,  Naiad,  has 
curved  frames,  otherwise  same  as  82.  240  and  248, 
4-coupled  6ft.  6in.  wheels,  outside  cylinder  tank 
engines,  working  suburban  traffic.  Numbers  of 
354  class  are  282,  283,  284,  300,  301,  324,  393,  394  ; 
of  366  class,  348-367  inclusive.— Cltdh. 

[49439.]— Zodiac  of  Denderah .  -  •  ■  Spica  "  will 
find  a  prettr  full  account  of  this  in  the  "  English 

rv.l  \u. »  article,  "  Zodiac,"  accompanied  with 

A  larger  plate  (12in.  diam.),  with  a  brief 
at,  is  contained  in  a  work  called  "  Mas 
1  (Kivingtons, 
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[49439-] — Zodiac  of  Denderah. — I  am  not  quite 
certain  I  understand  what  kind  of  information 
"Spica"  requires  concerning  the  Zodiac,  but  I 
may  inform  him  that  ho  will  find  a  quantity  of 
useful  information  condensed  into  about  a  columu 
of  the  '•  Penny  Cyclopaedia  "  of  the  S.D.U.K.  (See 
p.  393,  No.  616,  Vol.  Vll.,art.  '"  Denderah.")— A 
Young  Astbokqxkb. 

[49443.1— Canoe.— Mahogany  is  the  best  wood, 
and  should  bo  Jin.  in  thickness,  or  a  trifle  less  if 


ound  it  best  to  remove 


mine 


last  summer,  I 
ing,  and  instead 
of  putting  it  on  all  in  one  piece,  to  have  a  close 
well-made  joint  down  the  centre  covered  by  a  lath 
,V  thick,  securely  fastened  with  marine  glue  and 
small  panel  pins.  After  turning  down  and  securely 
fastening  in  position,  the  wooJ  can  be  more  solely 


cnt  to  shape  I 

W.  A.  M. 


i  if  in  one,  as  lees  liable  to  split.- 


149460.1— Chemioal  Atoms  — The  positivity  of 
Sigma."  on  p.  664,  ia  about  on  a  par  with  that  of 
Kxpcrimenter  "  ;  but  tho  subject  really  admits  of 
argument  on  both  sides.    As  "  Sigma"  shows,  the 

and  specific  hent  ;  butwhile  both  these  factors  are 
utter  weakness  for  the  purpose,  it  may  yet  remain 
that  by  far  the  strongest  considerations  are  wholly 
in  favour  of  O  =  8.  Volume  and  atomic  heat,  like 
some  other  factors  in  relation  with  atomic  weights, 
are  pre-eminently  subject  to  multiple  variations,  I 
whereas  electrolysis  is  always  the  same  under  the 
si  varied  renditions.  Mercury  is  2  vols.,  hydro- 
i  1,  and  oxygen  },  yet  all  tnreo  have  a  "J™'''? 

and  8  must  ever  be  the  unvarying  ratios  of  electro- 
lysis, and  what  is  more,  these  initial  anomalies  are 
in  most  cases  lost  in  the  resulting  compounds,  just 
is  similarly  tho  case  with  initial  variations  of 


mal  2-vol.  hydrides  whose  volumetric 
characters  are  of  the  very  closest  character,  yet  N  is 
1  vol.  and  P  is  4.  The  atomic  heats  of  potassium 
and  barium  chlorates  are  equal,  while  the  initial 
value  of  K  and  Ba  are  as  1  to  | .  II  and  O  in  then- 
volumes  are  initially  related  as  1  to  }  ;  but  in  addi- 
tion to  the  brood  and  cogent  facts  derived  from 
electrolysis  and  the  general  considerations  of 
chemism,  it  also  ftdlowa  that  in  very  many  cases 
where  O  or  CI  replace  H,  or  are  equivalent  to  II . 
that  both  functional  and  volumetric  characters  are 
strictly  similar.  It  is  thus  that  the  1  vol.  radical 
methyl  (C»Hj)  may  become  (C.O,)  or  (CjClj),  and 
among  »  hmt  of  strictly  similar  derivatives),  we 
only  refer  to  their  normal  2- vol.  hydrates.  It  is  thus 
that  the  urea  constituent  (CO),  may  be (OCl)i,  or 
the  radicals  formyl  and  acetyl  (C,H,Oi)  or 
(CH,C1«),  and  (C4HsO,)  or  (CtH,Cl«)  in  either 
case  are  strictly  I  vol.  representatives  of  one  H. 
If  space  permitted,  a  large  array  of  facte  might  be 
cited,  where  O  -  8,  replaces  one  H  in  ammonia 


[49461.]-!..  and  ».  W.  R.  Engines  -The 
following  are  a  few  of  the  goods  engines  which 
have  6ft.  2in.  drivers,  and  cylinders  Kin.  by  Mm,, 
and  the  number  of  the  shed  in  pareutlieees  placed 
after  each  :— 9  (13),  66  (24),  73  (14),  70  (21), 
80  (30),  84  (23),  114  (10).  116  (14).  118  (6),  121  (23), 
129  (14),  130  (10),  llfj  (19),  190  (13),  192  (8) , 
216  (6),  224  (10),  237  (10),  261  (10),  278  (10), 
283  (18),  293  (20),  345  (10),  377  (14),  378  (10). 
397  (10),  398  (l6),  399  (10,  400  (1),  410  (30). 
421  (14),  422  (1),  428  (30),  437  (23).  438  (19), 
439  (20),  442  (19),  450  (I),  452  (5),  453  (9),  451  (1). 
466  (1),  457  (10),  458  (10),  463  (14),  471  (19), 
474  (10).  476  (10),  476  (10),  493  (10).  The  engines 
of  this  class  are,  one  by  one,  having  their  funnels 
shortened  and  their  boUers  enlarged.  Of  the  above 
engines,  190,  191,  421,  and  others  have  already  had 
their  boilers  enlarged  and  their  funnels  shortened. 
No.  476,  &o.,  have  had  their  funnel*  shortened 
only. — raojtmiKt-s. 

[49(89.]— Lead  Pencil*). — The  cutters  are  held 
by  end-pressure  between  collars  containing  suitable 
recesses.  The  diameter  of  steel  cylinder  should  be 
about  6in.,  to  give  tho  correct  speed  of  cutting  edge 
at  the  velocity  of  spindle  I  named. -W.  J. 

[49494.]— Chemioal.— When  writing  my  answer 
to  this  query,  I  read  the  question  too  hurriedly, 
and  did  not  notice  that  there  was  only  about  a 
pound  of  sodie  iodide  to  be  recovered ;  otherwise,  I 
should  have  recommended  the  same  method  a* 
"  Lux  "—namely,  using  H,8,  for  it  would  not  bo 
worth  "  Meddler's  "  while  to  use  the  other  method 
on  so  small  a  quantity  as  a  pound.  I  think  "Lux" 
lias  hardly  boon  explicit  enough  in  his  directions. 
I  hope  he  will  excuse  me  for  suggesting  a  modi- 
fieationof  his  plan.  "  Meddler ,T  bad  better  rub 
his  mixture  down  in  a  mortar,  and  add  about  20ox. 
of  water.  This  will  just  dissolve  the  sodie  iodide 
and  iodine,  and  will  leave  the  bulk  of  the  carbonate 
undissolved  ;  then  filter,  add  another  pint  of  water 
to  the  filtrate,  and  proceed  to  pans  H,S  through  the 
solution  until  the  colour  is  discharged  ;  then  heat 
to  expel  the  excess  of  H«S,  and  filter  to  get  rid  of 
the  precipitated  sulphur.  Tho  solution  may  then 
be  evaporated  as  "  Lux  "  advises,  and  the  result 
will  bo  iodic  iodide,  possibly  contaminated  slightly 
with  carbonate,  but  pure  enough  for  all  ordinary 
purpose*. — E.  O.  T-,  Plymouth. 

[49514.]— Comets,  Ac. — My  authorities  for  the 
period  (79'  1  days}  1  assigned  to  the  variability  of 
a  Cassiopeia?  were  Webb  (page  266),  Chambers 
(page  677),  and  Breen'a  "  Practical  Astronomy  " 
(pp.  284-5).  I  ought,  perhaps,  to  have  mentioned 
that  Schmidt  states  ho  cannot  find  any  trace  of 
variability.  Had  I  remembered  Mr.  Baird  Gem- 
mill's  letter  when  I  penned  my  reply.  I  should 
assuredly  have  quoted  it ;  but  not  yet  having  the 
index  to  the  present  volume,  I  foiled  to  come  across 
the  communication. — A  Yorso  Arniosoioai. 

[49&18.]-Bgsrs  ud  CMcksns.-I  sm  not 

is  division  of 


opinion  ai  to  above.  The  future  animal  is  developed 
from  the  yelk,  and  in  this  manner ;  Within  the  yelk, 
and  situated  originally  in  its  centre,  but  coming 
more  to  the  surface  as  th .  ovum  maturates,  is  one 
minute  all,  celled  the  germinal  vesicle.  This  is 
the  starting-point,  for  upon  th*  commencement  of 
incubatiou.  changes  immediately  commence  in  the 
portion  of  yelk  surrounding  this.  The  process  of 
cleavage  begins.  It  divides  into  2,  then  into  4,  and 
then  into  8,  and  so  on,  and  this  goes  on  till  the  yelk 
presents  a  uniform  cellular  appearance.  The  most 
external  cells  now  arrange  themselves  and  develop 
into  a  kind  of  membrane — the  blastodermic  mem- 
brane—which  then  lie*  within  and  next  to  the 
original  membrane  surrounding  tho  yelk.  This  at 
one  point  thickens  and  splits  into  2  layers,  and  then 
into  a  3rd.  and  here  the  embryo  is  developed,  benoe 
it  is  called  the  germinal  arc*.  From  the  outer  of 
those  layers  are  developed  the  nervous  centres, 
skin,  Ac. ;  from  the  middle  the  locomotive  organs 
and  circulatory  system  ;  while  from  the  internal 
arise  the  internal  organs  of  the  digestive  and  re- 
spiratory systems,  ate.  In  the  case  of  the  bird, 
nutriment  for  the  embryo  is  obtained  entirely  from 
the  yelk,  and  this  is  tho  reason  of  its  very  large  size) 
in  comparison  with  the  ovum  of  mammalia.  It  U 
all-sufficient  to  support  the  growing  chick  till  the 
period  of  its  liberation.  At  an  early  period  (about 
the  third  day  of  incubation)  blood  -vessel*  onmmcone 
to  ho  formed,  and  gradually  extend  all  over  the  yelk 
surface,  by  which  moon*  the  oxygen  of  the  air 
posse*  through  the  porous  shell,  and  is  thus  con- 
veyed to  the  tissue*  of  tho  growing  embryo.  In 
birds,  as  the  yolk-sac  is  emptied  of  its  contents  it  ia 
drawn  in  through  the  umbilical  opening,  which  then 
closes  ;  but  in  mammalian  animals  its  functional  ac- 


tivity ceases  at  an  oarly  period,  as  other  means  of 
sustenance  are  provided  for  tho  embryo,  and  it  then 
shrivels  up,  remaining  outside.  The  albumen  or 
white  of  the  egg  does  not  therefore  originate  the 
chick,  and  it  feeds  it  only  indirectly  by  reiucnudiing 
ing  the  yelk  as  it  becomes  exhausted.  -IIesbt  F. 
hxacjunruL,  M.D. 

[49620.1—  Stain  for  Stone  —  Malachite  green, 
also  a  little  ponceau,  Bismarck  brown,  and  scarlet 
mixed  together  for  the  red.    Those  are  all 
dyes,  and  they  will  answ 
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for  nxling.  but  a  would  be 
a  yoke 


[49521.] -How   to  Black 
some  aniline  dye  called  Nigrosin 
spirit*,  and  apply  with  a  brui 

PuULSOX. 

[49622.]— Collotype  Printing.-  Your  failure. 
I  should  say,  was  owing  either  to  the  gelatine  used 
being  too  soft,  or  else  the  ink  too  thick,  and  causing 
too  much  adhesion  between  the  gelatine  aad  tlm 
roller.  If  tho  former,  try  tho  effect  of  adding 
little  chrome  alum  to  the  solution— say  5  ] 
of  the  weight  of 
JrjTfB. 

[49529.]— Balalng  Water  — There  is  no  plan 
you  could  devise  that  would  not  be  open  to  senou* 
objections,  uuloss  you  were  to  set  up  an  engine  and 
cistern,  which  would  be  costly.  Working  a  pump 
from  s  depth  of  20ft.  or  so  is  not  easy,  and  from  80ft.  it 
would  be  very  hard  work.  Meet  person*  would 
prefer  instead  to  carry  water  in  bucket*.  The  com- 
pressed air  you  had  best  not  think  about :  the  labour 
of  working  would  bo  awful,  independent  of  th« 
expense  of  tubing  4c.  If  the  ascent  does  not  rise 
suddenly  in  any  part,  you  may  perhaps  use  a  hand 
water  cart,  and  ; 
little  advantage 
J.  Sotcuptx. 

[49534.]— Oaa  Supply.  — The  quantity  of  gas 
(of  sp.  g.  °4)  which  will  be  discharged  through  a 
pipe  10ft.  long  =  ,/d*  x  ijp  x  l,172cub.  ft,  where 
d  =  diameter  of  pipe  in  inches,  and  f  -  pressure  of 
gas  in  iuehes  of  water.  For  pipes  100ft.  long, 
quantity  passed  would  be  1  /  */  10, at  3162  of  above. 

149636.] -  Engraving  on  Bras*  .— ■'  F.  W.  S." 

may  do  a  lot  of  work  with  very  few  tool*.  The 
first  and  most  generally  useful  is  a  common  graver, 
used  with  a  hammer.  It  is  made  from  a  piece  of 
square  bar  cast-steel,  about  |in.  diameter,  5 in. 
long,  or  a  little  longer  if  you  prefer  it.  Draw  it 
down  a  little  at  both  ends,  and  hammer  down  the 
angle*  for  comfort  in  use.  File  the  cutting  end  to 
an  exact  square ;  file  the  end  to  shape  of  graver ; 
harden  and  temper  to  full  straw.  If  you  do  not 
quite  understand  this,  ask  anyone  with  a  lathe, 
either  professional  or  amateur,  to  show  you  a 
"  graver  "  used  in  metal- turning.  This  is  used  to 
cut  the  outline  of  all  work ;  and  for  many  odd  jobs 
no  other  tool  is  required.  Try  and  cut  a  continuous 
chip,  like  a  carpenter  with  his  hammer  and  gouge, 
and  not  like  a  stonemason.  Two  or  more  half- 
round  gravers  will  be  required  for  name-plate*. 
They  are  also  about  5in.  long.  To  save  expense  of 
diagram  see  No.  922,  Nov.  24,  1882,  page  274. 
Make  one  like  the  broadest  in  Fig.  2,  and  the  other 
broader.  Koto.— Gravers  for  cutting  brass  should 
be  ground  at  a  more  i 
steel ;  In  other  words,  shouul  not  be  so ,  < 
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you  have  deeply  outlined  with  the  first  tool.  If 
your  work  now  looks  rough  and  amateurish,  make 
a  square  luwd-grarrr  with  mushroom  handle  (out 
of  the  same  steel),  abouj  ?.i  i  in .  long,  handle,  in- 
cluded. With  this  touch  up  and  improve  the  out- 
line. Now  make  the  plate  hot  enough  to  melt 
black  sealing-wax,  and  see  that  you  use  enough  to 
quite  fill  the  engraved  parts.  "When  it  is  quite 
cold,  rub  of!  the  superfluous  wax  withpmnir 
and  fine-sifted  sand  used  with  plenty  of 
thoroughly  wash  away  every  trace 
with  a  flat-faced  piece  of  pumice  and  water  go 
all  oyer  the  plate  diagonally  to  remove  all  scratches. 
Again  wash  carefully,  and  rub  the  plate  lengthways 
with  "  water  of  Ayr-ttono  "  and  water  until  all 
scratches  made  by  pumice  are  removed.  This  leaves 
a  beautiful  surface,  very  easily  polished  if  required. 
Por  a  common  polish  get  a  piece  of  cork  or  large 
bung  ;  sift  some  fine  pumice  powder  on  the  plate, 
pour  on  a  little  oil,  and  rub  the  cork  lengthwavs 
on  tho  plate  until  all  marks  (fine  scratches)  made 
by  the  water  Ayr-stone  are  obliterated.  Finish  with 
rotten-stone  and  oil  on  a  cloth  rubber,  using  cir- 
cular strokes.  For  mathematical  work,  or  where  a 
eood  polish  ia  indispensable,  get  a  piece  of  charcoal 
from  a  toolahop  or  from  the  makers  of  engravers' 
copper-plates  |  use  this  with  water  to  remove  the 
grain  left  by  the  water  of  Ayr-stone ;  finish  with 
carefully,  and  you  will  have  a  good 
r  different  to  that  where  pumice 


[49637.] —  Microscopical  Mounting. —  The 
varnish  I  always  use  for  above  is  made  in  the  fol- 
lowing way rut  a  thin  layer  of  Brunswick  black 
about  {in.  deeji  into  a  saucer  and  let  it  remain  for 
several  hours  in  a  worm  place,  stirring  two  or  three 
times.  At  the  end  of  the  time  it  will  be  quite  hard, 
and  when  cold  pour  upon  it  a  layer  of  gold -size  the 
i  depth  ;  let  it  stand  for  twelve  hours  without 


heat,  stirring  again  two  or  three  times.  Tho  thick 
mixture  must  then  be  diluted  to  a  convenient 
thickness  for  working  by  chloroform  or  benzole.  I 
like  the  above,  as  it  "dries  well,  and  is  not  too 
brittle ;  but  many  other  varnishes  are  used — 
sealing-wax  vanush,  dammar  varnish,  aad  other 
preparations  of  Brunswick  black.  The  great 
difficulty  which  probably  "  Novice  "  finds  is  getting 
rid  of  air-bubblos  in  mounting  objects  in  shallow 
Cells  in  balsam,  and  getting  the  objects  also  in  a 
good  position.  I  tike  it  for  granted  that  he  has 
thoroughly  prepared  his  specimen  by  getting  rid  of 
all  moisture  and  air  in  the  tissue  itself  by  soaking 
it  successively  In  absolute  alcohol  and  oil  of  tur- 
pentine, or  oil  of  clove,  before  introducing  it  into 
the  balsam.  '  If  this  be  not  done,  no  success  will 
follew.  The  cell  must  then  be  well  filled  with 
balsam  again,  carefully  avoiding  introduction  of 
air  while  dropping  it  in,  and  the  object  placed  in 
position.  Tin;  onver-glass,  scrupulously  cleaned, 
must  then  be  gradually  and  slowly  let  down,  and 
probably  all  will  bo  right.  But  if  such  should  not 
be  the  case,  it  may  he  often  dodged  right  by  a 
little  tact  and  care.  Considerable  experience  is 
required  to  mount  successfully  many  objects  in 
lialnm  :  others  are  easy  enough  ;  and  "  Novice  " 
will  find  patience  and  perseverance  will  overcome 
much  of  the  difficulty.  Benzoic  is  used  as  a  solvent 
for  many  purposes,  but  not  as  a  medium  for 
mounting.  I  would  advise  "  Novice  "  to  get  his 
hand  in  by  mounting  in  glycerine  at  first,  as  it  ia 
easier  to  manipulate  ;  be  can  then  pass  on  to  balsam 
or  dammar— Hkxby  F.  Lancabtkb,  M.D. 

[49687.1— Lantern  Projection.— This  effect  is 
produced  by  a  lantern  arranged  with  reflectors,  and 
which  used  to  he  sold,  some  half-dozen  years  since, 
under  the  name  of  the  Aphengoscope.  I  have  not 
seen  them  lately  in  the  shops,  but  presume  they  are 
to  bo  got.    "  Olen  "  should  see  one.— F.R.C.S. 

[49640.]— Adhesive  Substances].— The  only 
substance  which  possesses  the  properties  named  that 
I  know  of  is  indiarubber  dissolved  in  benzol  or 
bisulphide  of  carbon ;  but  whether  it  retains  its 
properties  for  any  length  of  time  after  being  laid 
on  X  do  not  know.-  W.  Itonrssojr,  Jrrsx. 

[49641. 1-Organette— I  am  afraid  that  "  Pro- 
gross."  who  replies  to  this  query  on  p.  677,  has 
never  seen  an  organctte— an  instrument  which  is  so 
powerful  that  the  inventor  has  a  modification  called 
the  melopoan,  in  which  pipes  or  tubes  are  placed 
over  the  reeds  to  soften  the  sound.  The  orguinette 
is  a  different  make  to  tho  McTammany  organette, 
which  is  not  yet  ou  sale  in  this  country.— Ghat's 
XaW. 

[49546.]— Catgut.— If  "C."  has  a  hook  and 
eye  on  his  band,  he  will  be  abto  to  tighten  it  up  by 
unhooking  and  twisting  the  gut  in  the  same  direc- 
tion in  which  it  is  laid,  and  then  hook  together 
whilst  held  twisted.  A  very  littlo  twisting  will 
make  a  great  difference.— W.  M.  S. 

[49660.1— Collodion.— If  the  sample  yon  have 
does  not  dry  perfectly  bright  and  clear  when  spread 
upon  glass,  it  is  bad,  and  there  is  no  remedy  that  I 
am  aware  of.  I  have  no  experience  of  the  use  of 
collodion  for  the  purpose  named,  but  I  imagine  it 
will  be  used  much  more 
— W.  Bonmoir,  Jus. 


[49571] — Electrical  Resistance..— It  is  not 

true  that  the  softer  the  metal  the  better  its  conduc- 
tivity :  hard  drawn  wire  conducts  better  than  soft 
wire  ;  but  if  the  hard  drawn  wire  is  annealed  by  heat 
until  permanently  soft,  the  diameter  is  increased 
and  the  length  decreased,  it  then  conduct*  better 
owing  to  its  greater  thickness.    If  soft  and  hard 

of  metal,  the  hard  wire  conducts  best.  The  increased 
resistance  by  heatiag  a  wire  is  another  matter,  and 
cannot  be  accounted  for  until  more  is  known  about 
electricity.  You  had  better  see  an  account  of  the 
riments  made  bv  Haute  in 
his  secondary  battery.— J.  Sirrcurrx 

[49577.]-To  "  0»."-i  have  not  tried  Bennett's 
battery  for  general  electro- plating  purposes.  If  I 
were  to  do  so  I  should  try  it  on  pewter  or  Britannia 
metal— that  is,  if  I  had  anything  of  the  kind  to  do, 
which  is  somewhat  improbable,  as  I  think  that 
electroplated  pewter  ware  ia  rubbish ;  but  I  am 
inclined  to  think  it  would  suit  that  class  of  work, 
but  not  for  brass,  copper,  or  German  salver.  But 
why  does  not  "Novice  "  try  it  himself  ?  The  cost 
is  a  mere  nothing,  and  any  way  he  will  gain  a  cer- 
tain amount  of  experience.    I  have  a  lattery  of  six 


cells  ready  made,  which  I  intend  to  try  on  the  first 
opportunity :  they  are  made  from  old  salt-jars, 
which  cannot  be  distinguished  from  ordinary  round 
battery-cells ;  they  are  lined  inside  with  pieces  of 
tinplate  cut  from  old  meat-tins.  The  iron  turn- 
ings I  had  given  me  from  an  engineer's  shop. 
These  are  best  wrought  iron,  as  east  iron  comes  off 
too  fine,  and  makes,  in  my  opinion,  too  compact  a 
mass.  Either  round  or  flat  porous  cells  will  do  ;  the 
size  and  shape  of  the  zinc  depends  on  that  of  the  cells. 
The  soda  solution  I  explained  some  time  since.  I 
don't  think  tho  cells  cost  me  more  than  about  8d. 
each.— Oa. 

[49578.] — Electro-plating  Bath. — Any  close- 
groined  wood  will  do ;  it  should  be  toogned  and 
grooved,  and  also  bolted.  I  have  made  them  of 
mahogany,  and  have  filled  the  pores  of  wood  and 
the  joints  with  paraffin  wax.  I  do  not  recommend 
wooden  vats ;  with  all  the  care  possible,  they  are  apt 
to  leak,  and  they  also  absorb  a  quantity  of  solution. 
The  best  tank  to  have  is  one  made  of  slate,  and 
although  it  may  cost  more  at  first,  will  be  found 
cheaper  in  the  end— KoRxio. 

[49582.]— Dvelng  Oil. -Aniline  dye  called 
Nigrnsin,  added  to  oil,  will  do  what  you  require— 
If  you  cannot  obtain  it,  advertise  your  address. — 
J.  Ptocxaox. 

[49587.]—  Lantern  Projection.  -If  "Glen" 
ill  refer  to  No.  796  (June  25th,  1880)  of  your 
paper,  ho  will  find  a  letter  (17467)  directly  bearing 
upon  the  subject.  If  he  should  desire  more  in- 
formation than  is  contained  in  the  letter  referred  to 
and  will  give  his  address  in  your  advt.  column.  I 
shall  be  happy  to  assist  him. — W.  Hut,  Smeth- 
wick,  near  Birmingham. 

[496RK  ;  —  Electro-Chemical  TeleRTaph 
(1)  Iodide  of  potassium,  1  port ;  starch  paste,  20 
parts ;  water,  40  parts.  (2)  Prussia te  of  potash, 
80  parts;  nitric  acid,  15  parts;  hydrochloric  acid, 
6  parts.  Soak  the  paper  in  either  of  these  solutions 
and  hang  up  to  dry.  Before  using,  moisten  with 
dilute  sulphuric  acid. — B.  Hissr.v. 

[49590.J—  Whitening  Dial.— I  hare  seen  this 
done  by  first  removing  the  varnish  and  old  surface 
with  fine  emery  paper,  and  then  rubbing  on  a  damp 
mixture  of  powdered  chalk  and  silver  chloride ; 
wash  well,  dry,  and  varnish. — M.  M.  S. 

[49590.]— Whitenln*  Dial— Well  cleanse  the 
dial  with  soda-arid- water— no  soap— to  take  all  the 
grease  and  smoke  off  ;  then  get  some  dammar  var- 
nish, and  thin  it  with  turpentine,  and  brush  it  over 
the  dial.  Then  get  loz.  of  silver  bronze-powder, 
and  put  it  in  a  pepper-castor,  and  shake  it  over  the 
dial,  covering  every  part :  then  place  it  in  the  cool 
to  dry.  Then  take  (after  it  is  dry)  a  very  clean, 
soft  brush,  and  brush  all  the  surplus  bronze  off ; 
you  will  then  have  as  good  as  a  new  dial.  You  do 
not  say  anything  about  the  figures.  If  you  are 
going  to  write  them  afresh,  I  might  suggest  that 
they  will  have  a  very 
written  in  with  ruby  bro 
liquid.— J.  Vouiaon. 

[49693.1— Painting  Bicycle— The  spokes  may 
bo  cleaned,  if  rusty,  with  glass-paper,  ana  var 
with  Brunswick  black,  or  some  of  the  special , 
or  enamels  advertised  for  bicycles. — F.B.C.8. 

[49593. 1— Painting  Bicycle  —I  should  strongly 
advise  "Cyclist"  to  enamel  his  spokes;  it  looks 
much  better  than  paint,  and  is  not  Cable  to  chip  off. 
"  Cyclist "  will  find  an  enamel  sold  under  the  name 
of  "  Welch's,"  s 
fully  answer  las 

[49593.]— Painting  Bicycle— Wash  the  spokes 
with  soda  and  water,  so  as  to  remove  every  particle 
of  grease ;  then  varnish  with  Brunswick  black,  or, 
if  vou  prefer  it,  black  Japan.  The  first-named  black 
will  dry  in  about  two  hours  ;  but  the  black  Japan 
will  take  24  hours  to  dry ;  but  it  will  be  more 
durable ;  also  be  very  careful  where  you  procure 
the  black,  as  there  is  a  lot  of  very  queer  stuff 
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[49694.] —Firebox  of  Traction  Engine  — 

"  Engine  Driver"  had  better  put  a  patch  on  if  he 
wants  to  keep  his  box  dry.  Cut  all  your  boil  out 
outside  of  the  stays-  I  expect  four  -  with  a  cross-cut 
chisel,  or  he  can  drill  holes  round ;  will  be  better  to 
cut  out  cut  heads  of  stays  outside  of  box.  Drill 
stays  in  thickness  of  plate.  Keep  clear  of  your 
threads,  and  you  will  get  same  size  stays  in.  If  you 
want  more  particulars,  advertise  your  address ;  I 
will  help  you— Rx-TaACTlOK,  Stockton-on-Tees. 

[49594.]— Firebox  of  Traction  Engine— No 
doubt  tho  cracks  or  fractures  are  due  to  overheating, 
which  may  be  due  to  water-spaces  not  being  clean  ; 
to  repair,  cut  out  the  fractured  part  and  apply  a 
new  patch  plate  as  follows :  well  bod  the  patch  to 
its  place,  drill  tho  holes  and  tap  them  with  patch  in 
position,  and  secure  the  patch  with  snap-headed 
studs  which  have  been  turned  and  chased  in  tho 
lathe  ;  screw  them  tight  up.  cut  off  the  square  snug. 


and  caulk  gently  round.  Unless  you  have  had  some 
practice  in  this  class  of  work  you  will  find  this  a 
difficult  job,  as  you  cannot  get  to  rivet  the  patch  on, 
and  bolted  joints  are  objectionable,  especially  in  a 
firo-box,  so  to  apply  tho  patch  with  studs  is  your 
only  course. — Boswxix. 

[49595.1—  Patching  Boiler—'-  Young  Wheel- 
wright "  had  better  cut  his  old  patch  off  and  put  a 
new  ono  on,  mine  size  as  old  one,  if  all  his  holes  ore 
good  in  his  tube ;  if  holes  are  bad,  he  will  have  to 
cut  bad  out,  and  put  larger  patch  on. — Ex-Txac- 
tiox,  Stockton-on-Tees. 

[49695.]-  Patching  Boiler.— Cut  out  the  frac- 
tured pert  and  apply  a  patch  plate,  and  secure  it  with 
rivets,  as  follows :  cut  all  the  bad  part  away,  lay  on 
patch,  drill  through,  remove  jxstrh  and  clean  it  and 
replace,  it,  and  rivet  it  on  with  Jin.  rivets,  put  the 
patch  on  water  side,  and  let  it  bo  ,Vn.  thinner  than 
furnace  plate. — Boswkll. 

[49595.1— Patching  Boiler— I  should  advise 
"  Young  Wheelwright "  to  cut  out  a  round  patch, 
about  8m.  diameter,  and  fit  new  plate  on  the  outside 
of  tube,  inside  of  boiler.  I  should  advise  you  to 
have  a  1  Jin.  flange  riveted  on  patch  to  screw  the 
plug  in.  I  am  afraid  "  Young  Wheelwright " 
would  find  some  difficulty  in  making  job  tight 
himself.  Better  caU  in  a  practical  btrilnnnaker, 
who  would  do  tho  job  for  him  as  advised  for  about 

25s.— Puam. 

[49696.]— Boiler  Query.— Tako  my  advice, 
don't  try  cast  iron  on  any  account,  unless  you  are 
desirous  of  meeting  with  an  accident.  Your  best 
plan  will  lie  to  get  some  respectable  firm  to  make 
yon  a  small  vertical  ono,  of  Lowmoor  iron,  jjn. 
thick,  and  about  36  by  14in.  diameter.  From  your 
query,  I  should  say  you  are  not  well  up  in  the 
construction  of  the  above,  and  a  badly-con- 
structed one  is  every  dangerous  toy. — Ekoixxxb. 

[49596.]— Boiler  Query— By  all  means  have  a 
wrought-iron  boiler,  riveted  (not  brazed),  using 
plate  Jin.  thick,  and  secure  chimney  pipe  to  shell 
crown.  2ft.  x  16in.,  with  Jin.  ploto  should  carry 
501b.  if  well  made ;  but  tost  it  first  by  loading  safety- 
valve  to  2001b.;  fill  quite  full  and  place  on  slow  fire 
until  valve  lifts,  unless  it  begins  to  leak ;  if  so  remove 
it  at  once,  make  leakage  good,  and  work  at  one- 
fourth  pressure  which  cau 
enough.  —  Boswkjx. 

[49599.]— Refractor— Your  telescope 
bear  well  a  power  three  times  as  great  as  the  one 
you  mention.  You  would  also  find  a  third  eye- 
piece, magnifying  about  110,  extremely  use  ful. 
These  three  powers  would  be  pretty  nearly  all  you 
would  require— 50  for  comets,  clusters,  and  ncbuhv, 
110  for  the  moon  and  planets,  and  160  for  double 
stars. — A  Yotnro  AirrneNOXXR. 

[49000.1— Clear  Varnish   for  Fretwork- 
Why  not  use  white  spirit  varnish  y-i 
Smith, 

r49600.]-CIear 
Use  white  hard  varnish  in  a 
can  purchase  it  cheaper 
Jones  and  Co.,  V 
road. — J.  Fotruox. 

[49602.]—  Lathe  Bed,  etc.— In  reply  to  "  O.  V.,'' 
I  have  written  to  the  manufacturers  who  mak? 
these  lathes  to  ask  for  details.  I  do  not  know 
whether  they  will  deem  it  expedient  to  furnish 
them,  but  as  a  rule  I  have  found  great  liberality 
in  this  respect  among  our  leading  lathe-makers. 
The  general  arrangement  can  be  readily  understood 
by  reference  to  their  published  catalogue.— O.  J.  L. 

[49603.]  —  Gear  -  Wheels.  —  In  answer  to 
"  O.  V./l  should  say,  without  doubt,  the  involute 
form  of  teeth  is  by  far  the  best  for  gear-wheels  of 
all  sorts  whore  a  wheel  sometimes  drives  and  some- 
times is  driven.  In  the  particular  case  mentioned 
by  "  O.  V.,"  viz.,  tho  back-gear  of  a  lathe,  it  may 
lie  said,  as  a  general  rule,  that  tho  pinion  invari- 
ably drives  the  wheeb ;  but  even  here  it  is  advisable 
to  have  the  power,  at  least  in  case  it  may  be 
wanted,  of  making  tho  wheels  drive  the  pinions. 
Were  it  not  so,  the  epicycloid  form  of  tooth  with 
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any,  and  as  Sir  Edmund  Beckett  points  out  in  hi* 
book  on  "  Clock*,  Watchea,  and  Bella,"  the  tope  of 
the  teeth  of  the  driven  wheels  might  just  as  well 
be  cut  off  down  to  the  pitch-Hue,  because  they 
never  oome  into  contact  with  anything-  Hence, 
we  may  at   once  make  the  assertion  that  the 
ordinary    depth    of    the    teeth    of  epicycloid 
wheels  is  nearly,  if  not  quite,  twice  as  much  as  is 
needful  in  the  supposed  case  of  any  particular 
wheel  being  always  a  driver,  or  always  a  driven, 
wheel.    Mow  take  the  involute  form  of  teeth. 
Quoting  from  Professor  Unwin's  "Elements  of 
Machine  Denign."  1877,  p.  178  :— "Involute  teeth 
have   two  remarkable  properties.     All  involute 
wheels  whose  teeth  have  the.  same  pitch,  and  the 
same  obliquity  of  the  line  of  contact,  work  well 
together.  A  parr  of  involute  wheels  may  l>c  drawn 
a  little  further  apart  without  the  accuracy  of 
action  of  the  teeth  tiring  impaired,  though  the  are 
of  contact  is  diminished.    Involute  wheels  cannot 
bo  made  with  Terr  long  teeth,  because  then  the 
obliquity  of  the  line  of  contact  must  be  great. 
Hence,  their  centre*  cannot  be  moved  much  further 
apart  than  their  normal  distance  without  too  much 
reducing  the  arc  of  contact.   But  thi*  property  of 
involute  wheels  is  a  valuable  one,  as  it  neutralist's 
the  injurious  effect*  of  wear  of  the  support*  of  the 
wheel*.    With  the  angle  af  obliquity  given  above 
(74 J 0  with  the  line  of  et  litres),  the  smnUest  number 
of  teeth  in  an  involute  wheel  should  be  26.  With 
the  are  of  contact  is  too  small, 
of  action  is   ordinarily  alleged 
a*  a    serious    objection    to    involute  wheels. 
It*  importance  has,  perhaps,   been  over-rated." 
Now,  as  to  depth  of  tooth.   We  have  taken  it  a* 
a  demonstrated  fact  that  one-half  of  the  usual 
depth  of  epicycloid*!  teeth  is  sufficient  as  far  as 
driving  powers  are  concerned ;  and.  therefore 
like  depth  will  be  sufficient  for  involute  teeth 
which  an  not  troubled  with  the  infirmity  that  I 
i  the  epicycloid  ones — vis.,  their  incapacity  of 
[except  with  the  up.  of  their  teeth,  or  that 
portion  of  the  teeth  which  is  outside  the  pitch  Une. 
Be  it  remembered,  that  the  pitch- line  of  involute 
teeth  i*  at  the  base,  and  not  half-way  up,  as  in  the 
epicycloid,  and  that  the  pitch-diameter  is  proper-  i 
tiouato  to  the  number  of  teeth,  and  hence,  to  to ! 
speak,  involute  teeth  are  all  <"/•'  without  Jtatikt. 
Now  the  usual  way  of  ganging  the  diameter  of  a 
blank  wheel  before  cutting  is  by  means  of  the  Man- 
wheel-gauge,  which  gives,  on  a  aeries  of 
the  diameters  of  wheels  of  any  particular 
gauge,  or  number  of  teeth  per  inch  of  diameter, 
thus,  on  10  gauge,  there  arc  M  teeth  to  Wax.  diame- 
ter, and  on  14  gauge  there  are  140  teeth  to  lOin. 
diameter ;  remembering  always  that  an  allowance 
or  aMttidttm  of  two  space*  at  the  commencement 
of  every  scale  is  already  made  for  you  for  the  top 
of  the  tooth,  or  portion  outside  the  pitch -line — via., 
one  at  each  end  of  the  diameter.    In  the  last  set 
of  wheels  that  I  cut,  which  is  the  first  in  which  I 
have  introduced  the  involute  form,  I  made  the  teeth 
of  the  ordinary  length,  and  a*  the  pitch-line  is  at 
the  base  of  the  teeth,  I  had  to  allow  not  two,  but 
four,  spaces  for  the  full  diameter.  The  result  i*.  as 
Prof.  Unwin  points  out,  it  does  not  do  to  make  a 
wheel  of  a  nnaller  number  of  teeth  than  25.  I 
mean,  however,  to  try  the  effect  of  cutting  off  the 
top  of  the  teeth,  and  cutting  the  teeth  themselves 
over  again  with  a  thicker  cutter,  but  of  the  same 
curvature.  I  shall  then  have  the  angle  of  obliquity 
reduced,  I  hope,  considerably  below  H\  degree*, 
and  be  able  to  get  a  wheel  a*  small  a*  20  teeth,  if 
not  a  lower  number.     Nothing  can  exceed  the 
smoothness  and  noise  le-mc-*  of  involute  teeth,  and 


colour  of  the  fruit  >«  the  proper  coin  or,  and  although 
"  J.  T.  T."  say*  he  want*  colour  for  preserve*  and 
flavour  for  confectionery,  still,  If  hi*  jam  wants 
colour,  it  will  also  want  flavour,  and  I  hope,  for  the 
public  good,  that  no  one  will  instruct  ban  in  the 
art  and  mvrti-ry  of  improvinr  *' 
of  mashed*  turnips.— Os. 


turnips. 
[49616.]— Bed  Colour 


Proeerv**.- 

H 


for  Preserves. — Ton 

had  better  use  cochineal ;  aniline  is  sometimes  used , 
but  be  careful. — A.  Smith. 

[49616.]— Bed   Colour  for 
little  aniline  dye  called 
deep  enough,  then  add 

[4W619.]— Tontta.— I 
guncotton 
explode  wl 
in  the  unu 

[49620.]  —  Carbon  In  place  of  Copper.  —  I 
should  not  platinise  carlxin  myself,  because  I  do 
not  think  the  gain  would  be  worth  the  expense  ; 
but  it  is  said  to  be  an  advantage,  and  not  to  polarise 
so  easily.  In  fact,  my  own  opinion  is,  as  I  have 
often  said,  that  rarbonis  a  mistake,  ana  platinum 
the  best  in  the  long-run.  I  have  no  doubt  about  it, 
for  medical  batteries,  which  need  only  such  small 
surf  acea.  It  is  a  question  of  first  cost  against  wear 
and  tear,  with  a  residuary  value. — Stoat*. 

[49624.]— liot'a  Wife.- It  has  been  L_ 
that  the  occurrence  might  have  been  produced  by 
a  shower  of  melted  sulphur .  or  other  material,  from 
the  volcanic  emiption  which,  tierhaps,  was  at  the 
time  destroying  Sodom  and  Gomorrah,  having 
overtaken  and  incrusted  Lot's  wife. — F.K.C.  ~ 

[49624  ]  -Toot's  Wife.— The  true  explanation  of 
tins  apparent  miracle  is  thi*:— In  the  Hebrew 
"  language  the  word  *»  is  often  to  be  understood. 
*  I  Gen.  19  and  26th  will  then  read,  "  she  became  «  a 
pillar  of  salt,"  for  brimstone  and  fire,  wo  learn 
from  the  24th  Teres,  fall  upon  hoc  out  of  heaven 
(or  the  atmosphere).  Example*  of  thi*  u*e  of  the 
word  «  may  be  found  1.  Saml.  xxv.  37.  "  NabaTs 
heart  died  within  him,  and  he  became  as  a  stone." 
The  as  is  in  italic*,  and  consequently  not  in  the 
original,  but  our  translators  were  obliged  to  insert 
it  to  moke  sense,  for  in  the  next  verse  wo  learn  that 
he  died  in  ten  dan  after.  Other  examples  will  be 
found  I.  Kings  ui.  7.  "  I  am  as  a  little  child"  ;  11th 


Psalm. 


pe.  "  V>  bo  col  up  my  people  a* 
The  reader  wiD  perceive  that 
ace*  is  left  out  in  the  original, 


fluid  ounce  and  4X0  grain*  in  lc 
British  Pharmacol mua  is  the  most  recent « 
but  if  the  London 
cannot  both  be  right,  i 
been  altered.—  O*. 

[49632.]-" Drop'  - 
no  scientific  measure  at  all,  and  its  quantity  ik-panus 
parti)  upon  the  substance  to  be  dropped  and  partly 
upon  tho  mouth  of  the  bottle  from  which  it  a? 
dropped  ;  consequently  it  is  variable.  On  the  other 
hand,  a  minim  is  a  definite  quantity  of  measure, 
being  the  sixtieth  part  of  a  fluid  drachm,  and  the 
measure  of  0  01  grain  of  water  according  to  the 
British  Pharmacopccia.  In  a  table  before  me  of  the 
number  of  drops  equivalent  to  a  fluid  drachm  uf 
various  liquids,  I  see  the  extremes  are  4o  drops  in 
the  case  of  water,  and  130  drop*  in  the  cane  of 
Bulphurio  ether— a  oousiderablc  difference.  For  pur- 
poses of  accuracy,  the  "  drop  "  ought  never  to  be 
used,  and  I  hoi 


part  of  a 
latter  to  U 


.  with 


the  cutters  are  very  i 
those  for  epicycloid*!  teeth, 
with  drawing  and  necessary  t 

Manchester  gauge,  too,  will 
differently  then. — J.  K.  P. 

[49604.] — Stamping;  on  Velvet— The  process 

is  a  trade  sccrst.    But  if  "  Omega  "  will  advertise 
his  address,  I  will  give  him  a  little  of  the 
tion,  if  he  will  pay  postage ; 


— \  never  like  to  advise  in  such  detail*,  because  I 
have  not  sufficient  personal  acquaintance  with  the 
subject ;  and  to  calculate  these  matters  out,  means 
more  work  than  I  can  spare  time  or  inclination  for. 
But  it  is  pretty  certain  that  8  division*  in  the 
armature  will  not  be  enough ,  the  probability  is, 
that  altering  the  armature  will  destroy  the  balance 
of  the  machine.  Beside*,  the  "  intensity  "  alone  i* 
not  enough  to  consider,  as  the  size  of  depositing- 
surfacos  must  be  token  into  account  in  arranging 
the  suitable  machine. — .Sioma. 

of  large 

a 


1st  verse,  "  Flee  «  a  bird  "  ;  12th  Psalm,  6th 
verse,  "  Pure  words  as  silver  tried  in  a  furnace  " 
14th  Psalm,  4th  verse,  "  Who  cat  up  my  people  *• 
they  eat  bread, 
the  <u  in  all  the,  . 
but  is  to  be  understood. — A.  C. 

[49626.] — Centrifugal  Pump.— Your  pump 
cannot  draw  the  water  from  a  depth  of  30ft.  ;  to 
do  this  you  would  require  very  nearly  a  pure 
vacuum,  even  if  you  rower  your  pump  to  the 
water's  edge.  I.don't  think  you  will  meet  ' 
success.    For  my  own  part  I  should  not 

149630.1— Spirit  Varnishes.— These  are  made 
with  methylated  spirit  of  wine.  Spirit  of  wine 
60'  to  63'  over  proof,  contain*  a  comparatively 
large  proportion  of  water,  ami  this  would  cause  the 
iron,  of  which  the  tin*  are  made,  to  rust,  and  per- 
haps spoil  the  varnish,  or,  at  all  events,  the  tin*,— 
Os. 

[49630.1— Spirit  Varnishes,— I  do  not  know 
of  any  chemical  action  of  spirit  vamrihe*  acting 
upon  tin.  They  should,  if  pure,  be  made  from  the 
•hellac  or  gum  ami  naphtha  or  methvlated  spirit. 
I  do  not  know  of  anything  detrimental  to  tin  in 
three  compound*  ;  but  I  have  always  known  them 
to  be  sent  out  in  stone  vessels. — J.  Pocteow. 

[4SG31.]— Thinnin*;  White  Hard  Varnish  — 

If  your  varnish  ia  a  spirit  Tarnish  use  spirit ;  bat  if, 
ss  you  say,  it  smells  of  turpentine,  then  use  turps. 

Airliner  hsUTU. 

J 49631.] -Thinnin*  White  Hard  Varnish. 
,'se  methvlated  spirits  ;  but  if  your  varnish  lis* 
got  a  white  film  upon  it  or  in  the  bottle,  throw  it 
away,  as  it  will  be  useless  to  you. —J.  Pouieox. 

[49631 .]— Thinning  Whit*  Hard  Varnish.— 
All  these  Tarnishes  are  not  made  with  turpentine. 
Some  are  made  with  methylated  spirit.  The  dif- 
ference in  the  odour  of  each  one  is  so  distinct  that 
no  mistake  can  possibly  bo  made. — Ob. 

[49631.]— White  Hard  Spirit  Varnish 


■ 

is  the  i 
are  eight  of 
fluid  ounce,  and  there  are  twenty  1 
ounces  in  an  imperial  pint.  The  bulk  of  a  drop 
depend*  on  two  circumstances— the  thieknes*  of  the 
lip  of  the  vessel  from  which  it  is  dropped,  and  tho 
consistence  of  the  fluid  itself.  Thus,  a  drop  of 
tar  or  treacle  from  a  bottle  with  a  thick  lip  may  bo 
three  or  four  times  ss  much  in  quantity  as  a  drop  ot 
spirit  or  of  water  from  a  bottle  with  a  very  thin 
up.-F.R.C.S. 

[49633.1—  Scent  Fountains.— The  empty  cases 
are  sold  at  a  shop  re  Lombeth-waik  at  about  3e.  *d. 
or  4s.  per  gross,  so  that  this  querist  will  see  it  will 
be  to  hi*  great  advantage  to  ; 
and  fill  them  himself 

[49642.]  —Gamma  Cassiopeia-  -When,  where, 
and  by  whom  was  "  Algol "  informed  that  this 
star  u  variable  ?  No  mention  is  made  of  it  in  any 
catalogue  of  known  or  suspected  variables  to  which 
I  have  access.  Webb  say*  nothing  about  it,  and  it 
is  not  included  in  tho  list  of 
in  the  last 
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Iff, 

Drawing,  *!7. 

To  Mr.  7l .  Talman,  SCT. 

lVilyeons,  H67. 

Rufety- Valve  Graduation, : 

Priee  fur  Wesvuur  Cloth,  9 

Onvan  HpecincatiuD,  MS. 


[49613.1— I 
Bunsen  burners,  < 
Fletcher's  burner, 
Enoixkkk. 

[49616—4961 
for  " 


to  boil 


l  Flavour 

— We  have 
and  jams 
Now 


it  be  thinned  with  turpentine  :  it  must  bo  thinned 
with  methylated  spirit.  "  F.K.C  K. "  has  evidently 
got  paper  varnish  :  hence  the  smell  of  turpentine. 
This  is  useless  for  his  fishing-rod,  as  it  is  too  soft, 
being  made  from  gum  da  mar. — PraiO. 

[49632.]— "  Drop  "  Measurement.-  A  drop 
cannot  possibly  be  measured  with  scientific  accu- 
racy :  it  depends  on  the  suse  of  the  bottle,  personal 
manipulation,  vi»oosiry  of  the  liquid,  battle  full  or 
nearly  empty,  etc.  A  minim  of  distilled  water 
0*91  grain  according  to  the  British  Pharnwi- 
weighs  los.  avoirdupois, 
■  -  minim 
ter 

the 


Wl. 
4»*H4. 


To  Clean  off  1 
'  Ir^iinf,  .  i*.- 

Gowar-llcll  Telephone,  J 

Microsropc,  afio. 
Screw  Cutting,  388. 
Firewood  Cutting.  S88 
Hvam  MastOupoU,  3SB 
l»,**K 
by  Steam,  368. 


V.i-Kn. 


4i«ill. 

4«1U. 

svaat. 

49W4. 
49J"fl». 
<  1  -  . 1  1 . 


•Wuik-oen'i.  Exhibition,  p.  4£1. 
Lynn  and  Fakeaham  Hallway,  vtt 
(t»«-Kn-jia<-  Uurricii,  4S3. 
TuMTJ  H  Kvui.,  4W 
LiatK.W  U.  Loroa  .*a». 
Orruuni-ntiu'  Turning,  4C3. 
Btudio,  4fi.l 

Woodm  IVihscco-yrne*,  «*< 

Uuicii-drrBUT  VanUBh.  464. 
e'uii|K'liuli<ia  l't-oduluu,  461. 
Uxximutive*.  *M. 

•lepbonie  rViiunnmkatian,  4f!l. 
orknuj  Model  Steam  Hanuners,  #*■ 


Tel. 
W, 


weighs  0  91  gram  according  to  the  British  Pharmn 
copveia.  and  a  fluid  ounce  weighs  los.  avoirdupni 
although  I  was  under  the  imprriwicm  that  a  mini 
wn*  equal  to  a  grain,  and  that  an  ounce  of  wan 


Tnx  importation  of  tin-plates  into  the  United 
States  has  increased  in  a  remarks) ile  degree  within 
the  but  few  years.  The  imports  in  1870  were 
1  ,S07,lK)0  boxes  ;  in  18*5,  1,920,000  boxes ;  in  1S76, 
l.ftOO.OOO  boxes;  1877,  1,140,000  boxes;  1878, 
2,160,000  boxes;  1879,  3,120,000  boxes;  1880, 
3.380,000  boxes:  and  in  1881,  3,600.000  boxes. 
There  are  about  twenty  boxes  of  common  tin-plate 
to  the  ton.  Two  of  the  chief  cause*  of  the  in- 
creased demand  for  tin  in  the  United 
found  in  the  enormous  canning 
growth  of  the  tin  roofing  1 


igitized  by  Google 


Mabcii  2,  1883. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  «3fi. 


601 


mm 


lt*W6 .1   Vulva  for  Air-Pump  -I 


rnnitula- 


[taut.] 
tii  in  plat*  whii  h 
tight  !— Micso. 

Lu  beca  n«<l  this  winter  to 
I  am  also,  fur  the  first  Unr,  charged  with  bow  duty 
The  garden  being  included  in  the  Itn.  please  say  if  I  am 
liable  to  house  duty,  and  if  I  cu  lot  It  ran  on  M  it  u 
anal  February  l*S5,  and  then  claim  repayment  of  thn* 
years'  doty,  ot  must  1  «ud  in  my  claim  at  onoei-Baicx. 
am  Moera  a. 

[49649  ]— Portland  Cement.— Can  any  practical 
chemist  who  understands  manfaeture  of  above  (rive  me 
information  a»  follow"  t-  Must  day  employed  contain  al- 
liahne  salts  of  necessity !  How  longsboulu  burning  of  mixed 


'4986a.)- Wood- Pip*  Making-.— I  hart  a  quantity 
of  charrr  wocxl,  which  Isswuld  like  to  make  mtosmolring 

pipes.  WiU  some  kind  reader  (ire  me  instructions  how 
to  proceed,  and  what  aort  of  a  tool  is  used  fur  buriug  the 
attain  !—  A*  Uui  Biaacaisra. 


;  iflnTd  ;  -Wood  or  Coal  In  Engine  Eurnaoes. 

ibcr  (rire  me  aome  InlonnaUou 


Newport  coal  !  Wood  a.  cut  in  the  furert,  mostly  oak, 
••toco  aad  dry,  aad  for  sixe  from  tin.  to  esn.  or  lOin.  dia. 
How  many  cubic  feet  of  thia  wood  as  measured  in  the 
k  ought  to  give  the  steam  of  a  ton  of  coal !  Boilers 


apeeislly  ooDatrurt.il.  one  for  coal  and  owe  for  wood, 
former  doable  Sued  Cornish,  with  Onllowey  tubos,  and 


r  of  same  make,  bu*.  with  much  more  furnace  space 
built  in  front.— Amman. 

[««««-}— Oalvenin  Belt.— Would  "  T.  P."  kindly 
aay  if  the  nine  and  copper  are  to  be  meted  and  the  cloth 
ether,  and  what  width  and  length  are  the  strips  to  be, 
I  if  the  belt  He  to  hare  a  fastening  around  the  body 
ipletely  or  not  t  He  gare  some  instrucuuns  in  No. 
Wk%  reply  total,  and  aa  I  hare  been  v 
too,  for  the  eamc  thing.  I  ahould  feel 
full  if  he  would  tfive  the  required  salneav-Oa.  W.o 


(www  ]— Sleepless  Child.— To  Da.  fcwrw,- 
Oor  only  child,  sard  11  months,  is  apparently  well 
formed  and  thoretnrhly  healthy  (been  brought  tip  by 
hand  1,  but  eery  sleepless,  and  has  been  for  the  last  three 
months.  He  goes  to  bed  about  seven,  and  wakea  every 
two  hours  at  moat ;  sumetimea  erery  half  •hour  thruugh- 
out  the  night.  He  wakes  with  a  start,  erira,  and  invari- 
ably stands  up  in  bis  crib,  l>uring  day  be  sleeps  about 
two  hours,  with  the  like  restlessness.  He  is  lively,  guod- 
Utnpered,  appetite  good  ;  feed  him  on  milk,  and 
farinaceous  foods  only  ;  has  a  warm  bath  every  morning, 
and  fluid  magnesia  for  medicine  ;  towels  regular,  but 
i  stains  very  very  much— a  bright  yellow  ;  teeth  five, 
,  I  presume,  cutting  others.  Kindly  inform  me  your 
opinion  of  sleeplessness.  Any  advice  would  bo  gladly 
received  by— Aa  Asxioca  MoT  lias. 


J.  u 


VA  -Hamming;  of  Telephone  Wires 


r«BS8,]-Varniab.-Wul  Mr  J.  Poulaon  kindly  in- 
fcirm  rar  bow  I  can  nuikt*  tui  indi*ruljb<r  varttisth  *  I 
have  tried  various  mean,  of  reducing  the  rubber  to  Its 

at  It  wont  dry 


tpn 

(<86S7 :  —Battery.  -To  Ma.  T#i*cima.— I  wish  to 
make  a  battery  of  IS  quart  Buneens.  (1)  Ought  I  to 
set  compressed  carbons,  and  how  ahooid  I  copper  them  f 
I  have  three  of  Mr  Rennet's  tin-pot  cells  can  I  copper 
them  with  those  ?  (21  Would  the  nltrvc  aekl  in  tlie  porous 
oaQ  require  renewing  every  time,  or  ucdy  filling  up  for 
evaporation  f  (3J  How  long;  would  the  sine  last  (to  be 
cylindrical,  and  used  once  a  week,  four  hours  at  a  timej  f 
(«)  What  sort  of  a  lamp  should  I  require  t  Would  an 
arc  lamp,  tar  an  incandescent  lamp,  be  more  economical  t 
I  have  seen  it  somewhere,  I  think,  that  a  certain  number 
of  cells  will  work  five  incandescent  lamps  as  wall  as  if  one 
only  was  in  the  circuit.  My  science  teacher  advised  me 
to  consent  yon  through  the  columns  of  the  "B.  M." 
before  proceeding  further  than  I  hare  already  done.— A 
Kaunas. 

[496M.]— Broken  Oaaorene  —  I  have  a  garogene 
in  which  the  glass  tube,  which  separates  the  generating 
chamber  from  the  lower  one  which  mm  tains  the  water  to 
be  aerated  has  got  broken.  1  propose  to  place  a  larger  tube 
ever  the  remainine*  portion,  and  cement  it  there.  Will 
anyone  tell  me  what  to  use  to  fill  up  the  annular  space 
between  the  two  tubes  so  as  to  be  water-tight,  and  which 
will  not  be  acted  upon  by  the  tartaric  acid  and  carb.  soda 
used  to  generate  the  gas  !-H.  0. 

Uveo  1— Extraction  of  Bismuth  from  Copper, 
—will  Mr.  A.  If.  Allen,  or  any  other  gentleman,  kindly 
■tifiw  me  how  bismuth  is  gut  out  of  the  copper  in  the 
Welsh  process  of  copper -smelting  from  copper  pyrites  T  I 
believe  it  must  be  got  out  in  the  regulus,  that  is  to  say, 
before  the  copper  reaches  the  condition  of  buster  copper. 
I  have  consulted  various  works  on  the  subject,  but  cannot 
•oe  that  in  any  of  - 

(.-I  have  the 


for  making  the  same  !— J.  Mm.atiHti. 
[SDHBl.i  -Street  CoiL -Would  aay  of 


presume  that  he  has 
'  E.  M."  I  therefore  ask 


se  an  explanation  regarding  the  expandi 
it  prsutlon  is  the  nsamtric  plaord  rrjatir 
afide  eewntric  t   Also,  whether  there 


Co  increase  the  power  !  Also,  what  is  the  < 
in  large  intensity  coils  for  1   si.  W.  Willis. 

[48683.1— The  Expansion  Valve.— This  was  a 
query  asked  by  me  in  Vol.  XXXVI.,  No.  I'M,  and 
addressed  to  Prod.  Walker  :  but  receiving  no  answer,  aad 
seeing  no  correspondence  since,  from  the  above- 
grnUe.rr.eu,  I  therefore 
dropped  eurreapotsling  with  the ' 

liberty,  air.  Editor,  in  asking  the  question  again.  I 
ihould  like  to  see  an  explanation  regarding  the 
valve.    In  what 
to  the  common 
any  lap  or  lead  given  to  the 
pension  valve  is  used  '  Saavc. 

.496*3.]—  Tanmanin.— Could  any  of  your  readers  in- 
form me  whether  fairly  good  land,  free  from  timber,  la  to 
be  had  in  Tasmania,  and  the  upset  price  per  acre  t  Also, 
whether  the  Government  still  gives  land  free  to  those 
who  pay  their  own  passage  out,  and  whether  they  give 
the  forest  or  cleared  land  I  In  the  case  of  having  forest 
land,  would  it  be  possible  to  sail  any  of  the  Umber  as  It 
stands,  ths  buyer  to  fell  and  remove  it  within  a  given 
tisatf — Aaron. 

(tSfsM.l— Erat-Satw.— Win  some  one  say  what  are 
the  proper  size*  of  fret-saws  to  use  for  walnut  or  holly 
i-  1.  I  thick,  respectively  !— W.  M.  8. 


i  any  of 
.  carriage 

on  the  wheels  with  wood  centres,  and 
fastened  with  Mansull's  rings  t-A.  Z. 


ng. —  cm  mrmf  iiikipwkt 

cause  and  remedy  of  Geneva 
lonitsheek:  it  goes  well  in 
used  it  wen.  but  the  fault  is 


ti«. 


,  eireire  uou. — wovsuswyui  -  ours  "kindly 
•y,  in  a  street  coil,  the  iron  core  is  drawn  out 


^ttW*  ]— Watch  Stopping-. — Will  same  kind  raadj-r 
give  me  information  aa  to  the  cause  and  I 
watnh  stopping  when  it  is  laid 
any  other  position,  I  have 
still  ua  cured  t— Tau.. 

[tam.]—  Hardening-  Plaster  of  Paris.— Tan 
this  mally  he  hardoaod  in  the  suhstanee  of  the  piaster  ! 

by  any  lidmiatuie  1  I  have  tried  additions  of  various 
salts,  and  r/»i«i«ig  the  plaster  up  with  their  solutions, 
also  soaJkmsr  oast,  likewise  Dealing  in  said  solutions, 
which  last  soams  tn  have  a  tendency  to  obliterato  the 
tine  unpresaione.  likewise  boiling  aad  snakmg  in  oils, 
sugar,  glue,  ate.  (sugar  is  the  beat  I  have  succeeded  with, 
but  burns  out  in  casting  from,  and  softens  if  the  weather 
is  damp).  All  these  have,  more  or  less,  the  same  result, 
a  certain  hardening  of  the  sarfaes,  but  hvternalry  the 
substance  of  the  piaster  is  quite  as  soft,  or  perhaps,  softer, 
than  plaster  with  noadmUture,  and,  strength  for  strength, 
certainly  weaker.  I  may  mention  that  I  require  the 
mould  for  casting  a  number  of  small  objects  of  a  rather 
intricate  pattern  In  metal.  A  praetsral  answer  would 
XTcatly  oblige.  I  have  but  just  tried  niaishmalluw 
aa  a  hardening  agent,  but  with  no  better  success.  It 
was  reoommendt«l  by  a  surgeon  dentist  in  Vol.  XV.,  page 
181,  as  a  specific  fur  the  above  defect,  and  greatly  superior 
to  alum,  salt,  Ac. — E.  Naisn. 

.«S*WH.;  -Glass  Painting.  -  I  wish  very  much  to 
become  acquainted  wits  this  art.  Oomd  any  reader 
kindly  give  instructions,  hints.  List  of  colours,  and  other 
materials  employed,  and,  in  fact,  any  Information  what- 
ever would  1*  most  acceptable  ;  as  beyond  the  fact  of 
being  a  fair  draughtsman  and  oolmirist,  I  am  entirely 
subject.  Is  it  puaaible  to  paint  on  glass 
aa  wen  aa  in  oils  I  Must  the  glass  be 
t-Woti.n-as  AaTisT. 

[49869.] — Siemens'  Armature.  T  have  a  Siemens' 
armature  driven  by  a  toothed  wheel  vertically,  la  fact, 
it  is  part  of  a  masraetic  generator  for  tehsrraphs.  The 
current  is  taken  on"  at  present  from  the  bcannga-  i.e  , 
the  bottom  bearing  is  insulated  from  the  artmiUire,  aad 
runs  in  an  insulated,  centre.  This  takes,  say,  the  -t-  cur- 
rent.  The  other  current  is  taken  off  from  a  circular  iron 

Elate  attached  to  the  top  of  armature  uniasulatod,  which 
i  rubbed  by  a  spring  continually  as  it  revolve*,  so  there 
is  no  break  in  the  continuity  of  the  circuit.  Now  I  want 
to  know  first,  ii  this  arrangement  will  do  for  alternate 
currents  as  well  as  the  two  hsif-cirolea  of  capper  gener- 
al] j  seen  on  Siemens'  armature  aad  as  on  Outtnss'asnutur ; 
or  must  there  be  a  break  (fur  instance,  would  two  con- 

Ju.'te  rireb*  of  ••opper  V-taJied  to  nr.  insulated  ring,  and 

Laving  one  wire  joined  to  each,  answer  as  well  aa  the  split 
ring)  T  Secondly,  how  can  I  arrange  to  get  a  current 
from  my  armature  in  one  direction  j  as  I  wish  to  charge 
the  field-magnet  with  it,  and  so  nuke  it  independent  of  a 
battery.  Thirdly,  sire  of  armature  being  3jln.  x  Ma., 
and  wound  with  it)  auk-covered,  what  current  may  1  ex- 
pect—equal to  one  Bnnsen,  say  ! — W.  J.  GlrrCH. 

[*9CJ0  1— Boat-Building.  —  I  have  in  view  the 
budding  of  a  boat  for  both  sea  and  river  use  (chic-fly  sea). 
Will  some  informed  reader  kindly  give  me  a  description 
of  one  that,  with  being  tolerably  expert,  isse  alone  could 
manage  T  I  thought  a  null  cutter  or  boat  with  sliding 
gunt'-r.  Are  these  beyond  one  hand's  capability!  I  thought, 
too,  of  putting  s  small  engine,  say  1,  Ii,  or  Sh.p.,  on 
board  to  be  slightly  independent  of  calms.  With  such 
an  engine,  about  what  would  speed  be  1  I  should  want 
capacity  for  four  or  five  to  sleep  on  board,  with  a  little 
roughing  it.— Pas. 

|»f*Tl.]  —  Threshing;  Machine  hecornlng 
Clogged. — Can  anyone  suggest  a  remedy  for  the  above  T 
The  machine  Is  an  old-fashiuoed  one,  in  which  the  straw  is 
fed  between  two  longitudinally  grooved  metal  reilere, 
engaging  with  each  other,  the  lower  of  which  is  driven  by 
a  belt  naisanii;  over  a  pulley,  keyed  on  its  spindle.  The 
journals  of  the  upper  roUerwork  in  two  vertical  slots,  whir  h 
w  it  to  raw  and  fall  according  to  the  feed  When  the 
,w  is  long  and  damp,  an  almost  unavoidable  matter  in 
otav.  It  becwocs  wound  round  the  lower 
much  delay  and  trouble  In  cutting  it 
I  inserted  a  query  in  the  "  E.  M  about  two 
ago,  r-k*1uT  how  to  prevent  the  belt  which  drives 
those  rollers  from  slipping  on  its  pulley,  and  received 
veers,  one  of  which  recommended  a  strap  to  be 
Mid  the  face  of^tbe  I'uHey^  1  tri"d  th^plan 

th»htnaT.-Waa,.C,X*,,  "*  ^  *  **  "q°*ar  ,0tWt* 

[49671.]— Telephone  Connections.  &c.  I  want 
to  rig  up  between  a  summer-house  in  my  garden,  and  a 
room  ill  my  house,  a  set  of  telephones,  transmitters,  and 
bells.  I  have  made  the  telephones  and  transmitter  myself, 
but  I  cannot  managn  the  aaanectiana.  I  want  to  use  only 
one  wire  between  the  stations,  using  the  ground  as  she 


fully 


second  wire,  I  shall  have  a  battery,  a  be 
aad  transmitter  at  each  end,  and  would  feel  greatly 
obliged  to  anyone  who  would  give  me  a  SawasM  of  that 
proper  connoctiims.  The  telephone  aad  transmitter  are 
in  a  box  lota,  square,  and  the  bell  on  top.  X  want  to 
have  a  push  for  the  beU  and  the  batteries  out  of  action, 
when  not  in  use. — No  Nana. 

[18*73.]-  To  Mr.  Stearn. ■  Should  Mr.  Steam  aw 
tins  query,  would  he  kindly  fumiab  me  with  the  foUow- 
tag  particulars  concerning  the  modified  L«lanclve  cells 
for  Ugb'ong  microscope  lamps!  I  want  them  for  lighting 
a  S  candle-power  ftwan  lamp.  (l|  How  are  they  con- 
structed I  (»)  How  many  will  be  necessary  to  light  the 
lamp  t  [8)  How  long  do  they  last  before 
point  is  reached  t  (41  In  what  time  do  they  i 
from  polarisation  t  (ft)  How  often  wUl  this 
quire  renewing,  using  the  battery  three  hoars  a  day 
as  average.  Should  any  other  readers  be  able  to  ansa 
the  above  queries,  I  shall  be  much  obliged  if  they  will  do 
so. — Ssawaxn. 

[49B74.]— Battery  Construction.  —I  am  extremely 
obliged  to  "  Sigma  "  for  repiy  to  my  ijuery,  and  apol<%?ise 
for  troubling  again  so  soon.  As  inferred,  the  40  or  AO 
cells  are  intended  fur  use  aa  a  constant- current  medical 
battery  ;  but  my  chief  anxiety  is  in  rr  f  erenow  to  the  beat 
form  of  battery  for  working  a  portable  medical  coil,  to 
which  the  elements  need  not  be  removed  from  ta*  solution, 
the  Btaee  and  the  bichromate,  therefore,  being  in- 
admissible. I  have  at  present  ttttsd  in  case  of  real  and 
used  with  excellent  results  for  some  time  past,  9  pint  stse 
improved  form  of  Leriaaehe,  with  the  agnomerate 

minutes,  without  apparent  decrease  of  power.  Tnis  in- 
9  to  ask  the  query  nsrpecnug  platinum  for 
lenient,  thinking  the  extra  K  M.  r.  therefrom, 
s  still  more  satisfactory  results,  out  to  doubt  as 

t'^jfp  b.TZrryr ' u^not'flt 


in 

_L»  that  "the  battery  is  not  fit  tor 
working  a  coil."  from  such  reliable  source,  dispels  the 
hope  I  entertained.  Bull  I  would  ask.  whether  the  form  of 


cell  in  question— Le.,  pint  sire,  the 
tained  m  porous  cell  with  strip  of  platinum  in  outer  ceil, 
and  packed  full  with  manganese  and  carbon,  would  be 
any  unpruvement  upon  the  Leclanchc  agglomerate, 
height  from  the  lower  end  should  the  strip  of 
be  cut  into  ribbons,  and  how  can  the  paeons  of  e 
firmly  attached  to  the  pUuaom  as  advised  m  reply' 
TusaarscrisT. 

I49C75 .]- -Delivery  of  Eeed  Water  Into  Boiler. 

Allow  me  to  invite  experience  an  the  above  question—  that 
is,  its  effect  on  the  deposit  or  scurf  in  boilers.  Borne  ad- 
vocate delivery  above  the  furnace,  others  below.  In  my 
own  case,  the  delivery  is  above  furnace,  by  a  length  of 
boiler  to  beyond  the  furnace  where  the  two 
to  one  chamber,  with  e 


tubes  nearest  the  end  of  feed  delivery  pep.  nave  a  scale  bam 

tin.  thick,  and  I  need  scarcely  add.  It  is  difficult  of  removal 
with  scaling  hammer  on  account  of  dia.  of  tubes.  Now 
would  the  delivery  of  i 


posit  down  on  bottom  of  boiler,  or  is  it  the  - 
must  be  operated  on  !  The  water  baa  ltl  ftgrains  of  carbon- 
ate of  lime  per  gallon.  But  what  is  moat  mysterious.  Is 
that  boilers  fed  from  the  mains  in  the  town  make  no  scale, 
—a  month's  work  can  be  swept  off  with  a  brush.— J.  O.  E. 

[49B7«.  ]  -Mining;  senary.— Would  "  J.  H.  W. ,"  or 
some  of  your  able  correspondents,  answer  the  following 
questions  '  I  have  a  shaft  in  which  there  are  two  seams 
of  coal.   Too  cage*  at  present  are  working  the  lower 

which  1 
depth.  It 
the  other  to  I 


[49877.] — Geneva  Watch. — I  hare  a  Geneva  watch, 
bar  movement,  which  stops  occasionally  throuah  La*- 
oeatre  bar  binding  again*!  the  centre  wheel.  My  difficulty 
lies  in  not  knowing  bow  to  remove  ths  centre  bar  after 
the  screws  by  which  it  is  held  tin  position,  have  been 
taken  out  It  is  a  good  time-keeper  when  going,  but 
I  cannot  much  depend  on  it,  as  it  stops  now  and  agiin 
Any  information  of  practical  value  will  bo  thankfully 
received  by-Q.  Paraa. 

[4SST8.1— The  Link-Motion.-Would  "  MUvcrtou  " 
kindly  -'.i -plain  one  or  two  points  in  connection  with  his 
letters  2013*1  and  it**77  ?  He  speaks  of  "  coincidence  of 
curves  with  straight  lines,"  aad  of  "  length  of  contact. * 
Does  this  mi-an  that  portion  of  the  curves  are  actually 
straight  lines  f  If  not,  bow  could  there  bo  contact  at 
aught,  save  a  single  point  !  Again  he  says  in  his  former 
letter,  "The  condition  for  these  curves"  (Le.,  those 
having  said  ccancideorc]  "  is  *f3  =-  I  ;f^r}."  How  can 
this  condition  be  deduced  directly  from  the  general  equa- 
tion to  the  locus  1  Finally,  is  it  possible  to  give  a  definite 
reply  to  my  original  query,  via  — Olven  at  and  r,  what 
value  of  i  most  nearly  fulfils  the  requirements  of  the 
parallel  motion  t  la  i  |  ±  r  -  v'  l  r"  a  correct 
answer  t— A.  t.  Sams. 

[49879 ,] -To  Dr.  Edmonds. -^In  s  letter  some  littln 
time  ago  "Dr.  |M*vipda  said  that  rupture  was  sometimes 
caused  byridtoir  with  a  long  stirrup  and  bumping  the 
saddle  Would  he  kindly  say  whether  anv  precautions 
could  be  taken  against  this  !  Would  wearing  a  srarpcridcr 
r  any  kind  of  belt  be  of  ssrvicn  !  And  would  Dr.  E.  say 
aether,  in  his  opinion,  ridrng  in  a  cavalry -saddle  1  which 


on  Horsemanship.,—  Could 
i  anr  book  on  ho  reel — 
re  difficult  manimrvree,  called,  I 
$   I  should  like  to  1 
-Daaooo*  Craasn. 


Ousts 

[4l)«e»,]  -  Book 
anyone  recommend  n 
especially  OB  the  ID 
believe,  the  asase  ir*A 
and  prise,  if  possible. 

[tttvn.I-Maxima  and  Minima. -Ths  followine 
problems  bare  occurred  to  me  in  setting  out  rai.way 
corves,  and  as  the  results  arc  somewhat  difficult  to  < -heck, 
would  any  of  "  ours  "  like  to  try  them  f-(l)  What  is 
the  shortest  circular  curve  which  can  be  drawn  from  a 
given  point  to  touch  a  straight  Una  1  It  will  he  sufficient 
to  give  the  angle  subtended  by  the  are.  which  angle  is  in- 
dependent of  the  radius.  (1)  What  i» the  shortostcurular 
curve  which  can  be  drawn  from  a  point  either  within  or 
without  a  given  circle,  to  touch  the  circle  !  An  equation 
whkih.  the  angle  subtended  by  the  arc  could  bo 
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found  is  what  ii  required,   t  make  the  answer  to  the  flr>t 

question  133*  nearly,   Is  this  corrrct !— H.LC.E. 

i-;-/;  Electric  Bell. -flow  can  I  lisn  tbe 
noise  of  a  tin.  bell  arising  from  the  armature  striking  the 
magnet,  which  is  powerful,  ss  there  are  long  and  ihort 
circuit  line*  to  tbe  bell  !  If  I  had  only  a  short  circuit,  or 
only  a  long  one,  less  battery  intensity  would,  1  find, 
obviate  the  difficulty. -R.  Bassix. 

[490S3  ]— Mandret-Noeo.  —  Would  *ome  one  please 
suy  whether  a  conical  or  *trsight  now  ia  best  on  mandrel! 
A  neighbouring  mechanic  baa  told  mc  the  coniiml  is  br*t ; 

i  conical  ahw.   It  U  a  traversing  »crew- 


[tStfm  Model  Engine  Boiler. -Will  any  of 
your  reader*  kindly  oblige  by  saying  what  ought  to  be 
the  dimenriuas  of  a  boiler  for  •  ■Met  steam-engine,  the 
sire  of  cylinder  lin  the  cast)  being  ajin.  in  height,  diam. 
of  bore  lin,  Ausi. 

r«!WB.]-Hon«e  ModeUiflir.-I  wul  fed  much 
obliged  for  any  information  on  sbove  subject.  Seal*  in 
at  about  inch  to  the  foot.  What  material*  for  plastered, 
brick,  or  atone  walla,  slating,  ground,  paths, 


[49880.]—  Scurvy.— Can  any  of  ours,  or  Dr.  Edmunds, 
tell  me  the  boat  home  treatment  for  scurvy  in  a  grown-up 
parson,  who  baa  not  been  affected  for  the  but  aix  yean  1 
Now  it  suddenly  appear*  at  the  eyes,  elbow*,  and  knee*  in 
numerou*  blotche*  Any  information  aa  to  d>et  or  treat- 
ment will  oblige—  Boswxll. 

ob 

th- 


material,  me  same  length  an  trie  oar.  ann  winn  u  spiral 
round  it  with  a  '•  lay  "  of,  my.  Sin.,  it  will  not  reach  t 
end  of  the  bar.  Will  any  reader  be  kind  enough  to  <ri 
mc  a  rule  tor  raiding  the  proper  length  of  jam  for  i 


[4fw«.]-Watch  Sepali-ina-To  ••  Ai.ro;oc 
«  Fal  low  Woxxma*."  Would  the  above-named  gcnl 
men  kindly  inform  me  what  tools  do  I  require  to  let 
know  when  the  ataff  of  balance  la  upright  1  I  aa  told  if  I 
make  uae  of  calipern  I  wul  then  aee  whether  the  wheel  ia 
true.  Thin  T  have  done,  and  yet  I  fail  to  get  the  wheel 
true.  What  ia  the  cause  of  lever  watch  losing  time  when 
nearly  run  down  1  I  am  informed  that  the  main  spring 
is  not  set  right.  This  I  fail  to  underataad.  To  what  part 
of  verge  watch  doea  the  word  follower  apply  t— A  Woas- 
aug. 

[4*888.'-  Safe  Detector.— Would  raw  reader  give 
me  a  bint  bow  to  frustrate  tampering  with  an  iron  safe  T 
I  hare  thought  that  poaaibly  a  battery  placed  in  some 
way  ao  that  when  thcVyi.  inserted  it  will  complete  the 
circuit,  and  give  a  powerful  shock  to  the  intruder. 
Should  the  battery  be  outside  or  in  the  safe  1  Which  Is 
the  boat  to  uae  MPUttHM  W*n. 

(43*399.) -Commutator. —Would  Mr.  Tohnan.  or 
anyone. kindly  explain  l»>w  the  commutator  is  arranged 
in  connection  with  a  Barmen*  armature  for  such  a  small 
dynamo  described  by  him  in  "  E.  M"  for  June  33  last ' 
Being  a  novice  in  these  matters,  I  do  not  quite  under- 
stand the  description  there  given.  Are  the  two  opposite 
current*  induced  in  the  armature  at  each  revolution 
taken  up  by  the  one  brush  and  sent  in  une  direction  1— J. 
C.  L.  Mi 

(49690.]  —  Skrlnking  Fit  and  Measuring 
Instruments.  — How  much  smaller  musts  !.<>!• If 
bored  in  iron  and  in  brass  to  shrink  on  to  a  1  in.  mandrel  1 
What  i*  the  difference  between  a  sliding  and  a  driving 
fit  T  Could  these  measurement*  be  taken  by  means  of  a 
vernier  caliper  measuring  to  one  thousandth  of  an  inch, 
and  if  not,  how  can  aueh  exact  outside  mad  inside 
measurement*  be  taken  !— F.  A.  M. 

Wheel-Cutting  Machine. -Could  any 
subscriber  inform  mc  how  to  divide  a  division  plate  for  a 
wheel-cutting  "«***''»»  for  cutting  any  number  of  teeth, 
from  H  to  about  200,  upon  wheel*  from  em.  diameter  and 
under  f  If  a  sketch  of  such  a  machine  in  detail  could  be 
given,  it  would,  no  doubt,  be  valuable  to  some  of  our 
amateur  friend*. — A  Yorso  Husacainxk. 

[< 


focus  a*  far  from  the  object  as  is  consistent  with  sharp 
definition.  I  shall  be  glad  of  some  information  on  this 
chemical  focus  "  from  someone  who  baa  had  cxprJi- 
cneo.  Is  there  say  appreciable  correction  required  for 
power*  under  {in.  f  I  think  not ;  at  least,  with  lin.  and 
under.  1  understand  correction  can  be  made  by  adding  a 
■mall  convex  lens  behind  the  objective.  Of  what  rot  us 
should  this  be  for  Jin.  objective  !-W.  0. 

i  •  r      Spiral  Winding.— If  I  take  a  bar  of  iron, 
say,  lin.  diameter,  and  a  piece  of  yam,  or  any  other 
material,  tbe  same  length  as  the  bar,  and  wind  it  spirally 
"  T, say,  Siu.,lt  will  not jeachthe 

"all 

Uya.'' and  diameters  of  core  I — Mamma 

[4909*.]— Non-Conductor  of  Sound.  The  com- 
mittee of  a  co-operative  society  have  erected  extensive 
business  premise*,  tin  the  ground. floor  there  are  large 
shops  for  grocery,  drapery,  boot  and  shoes,  butchers' 
meat,  ere.  The  suite  of  rooms  on  the  next  floor  are  office, 
board-room,  warehouse,  with  a  large  reading-room,  and 
another  for  recreation  ;  these  rooms  being  immediately 
over  the  shops.  The  flooring  of  the  rooms  is  the  ordinary 
wooden  flooring,  boarding  nailed  on  the  top  of,  say,  Win 
joists,  while  the  shops  are  ceiled  with  ;  in.  timber,  so  that 
between  the  flooring  of  the  rooms  and  ceiling  of  the  shops 
there  is  a  vacant  space  of  about  9in.  Now  it  ia  found 
that  the  least  noise  in  the  reading-room— and  there  are  a 
good  number  of  members— is  heard  below,  and  customers 
being  served  in  the  shops,  can  also  be  heard  speak  in 
the  roadmg-ruum,  while  the  shuffling  of  feet,  and  noisy 
conversation  in  the  recreation-room  is  quite  annoying  to 
customers  corning  into  the  shops  below.  I  want  to  know 
from  some  of  your  kind  readers  wbat  would  be  the  beat 
cure  for  this  evil  !  Could  the  space  between  the  flours 
ami  niiing  be  tilled  with  something,  a  non-conductor  of 
sound  ? -or  is  there  some  other  remedy  that  would  be 
more  effectual  t  I  should  feel  exceedingly  obliged  to 
anyone  who  could  tell  the  committee  how  this  very  great 
evil  may  be  remedied. — It  J. 

[49680.]— Lease.— To  Ma.  WeniKartiLD.— I  am  the 
owner  of  a  small  farm,  leased  fur  3,  7,  or  10  years,  rent  to 
be  paid  quarterly,*  usual  conditions  and  restrictions.  It 
is  dearly  stated  that  no  hay  or  straw  shall  be  removed 
from  the  premises,  but  all  to  be  taken  at  the  expiration 
of  the  term  i  Michaelmas  next  ] ,  by  the  lessor  at  consum- 
ing price.  The  tenant  has  removed  and  sold  several  lots, 
both  hay  and  straw,  of  which  I  have  ample  proof,  and  he 


in  an 
some  stock  yet 

text 


I  myself  at 

and  sold  for*  years'^  rent,  but  he 


I  hate  lately  put 
rent,  but  he  Las 
I  should  do  to  pro- 


[49700.]— O.  W.  B.  Engtnea.— Would  any  reader 
kuiiily  state  [with  classes)  what  narrow  gauge  tank 
engines  ran  respectively   into  Bristol,  Swansea,  and 


Cheater!  And  also,  wl 
137,  1193,  and  «I14  !-l 


J-To  Mr.  Lancaster.- It  Is  said  fa  last 

"  Bcicntille  News,"  p.  665.  that  M.  Spring  finds 
yellow  light  gives  various  shade*  of  green  when  combined 
with  the  blue  of  water.  Doc.  not  this  prove  Mr. 
Caltoa  to  be  right  f  It  is  allowed  that  there  art  shade,  of 
in  every^pait  ol 


week's 


then  the  fact  that  the  green  of  the  spectrum  cannot  be 
resolved  into  two  (or  more)  other  colours  prove  that  it  is 
not  made  up  of,  at  least,  two  colours  t — F.I*. 

[  49603.]  Dynamo.  -  To  Ms.  Lai<  astxs.-T  am 
making  a  small  dynamo  something  of  the  Wallace 
Parmer  style,  with  this  difference:  that  instead  of  having 
two  pairs  of  P.M. 'a,  I  have  only  one  pair,  the  discs  with 
tbe  small  electro-magnets  being  placed  at  each  end.  The 
F  M.'a  |of  soft  iron  J  have  cores  Sin.  long,  and  Si  in  •  Jin. 
thick.  The  discs  (of  bras*)  have  each  eight  email 
mtgncis  Hin.  long,  and  Jin  diam.  I  have  all  the  parts 
made,  but  have  not  yet  wound  them.  I  propose  to  use 
three  layers  of  No.  14  cotton-covered  for  the  F.M*',  and 
ten  la)  era  of  No.  XII  silk-covered  for  the  small  magnet*,  to 
res  for  tension,  and  carry  the  entire  current 
discs)  round  the  F.M.'*.  Do  any  of  the 
r  quantities  require  altering  to  obtain  tin 
current  from  the  machine,  and  what  candle- 
power  should  that  current  be  equal  to,  working  moo  revs, 
per  minute  !— K.  N. 


of  880,64*,  lltt, 


[49701  ;  Locomotive  Queries,  Is  L,  and  T.  II. 
engine,  4Xt,  of  Mr  Ranisbottom's  design  !  Arc  the  L  and 
N.  W.  R.  engines,  Columbine,  Herald,  Inglewood,  Trent- 
ham,  Atalanta.  Pheasant  (the  new  one),  and  Una  in 
existence  1  When  were  the  I  and  N  W,  engine*, 
bloomer*.  671,  07S,  678,  708,  1009,  101*!,  *c  ,  converted 
into  six  coupled  good*  (or  excursion  ]  engine*  t— l'aosx- 

Tfltl'S. 

<  ■•  •  To  Dr.  Edmunds. -About  six 
I  experienced  a  very  curious  sensation,  while 
the  garden  one  evening— a  feeling  of  giddinesaand  fulness 
in  the  head  cam*  over  me,  and  I  seemed  like  a  steam- 
engine  at  high  pressure,;  my  heart  also  beat  quicker  than 
usual,  and  1  had  a  aort  of  dread  that  something  terrible 
was  going  to  happen.  1  came  in  the  house  snd  sent  tor 
a  doctor,  who  ordered  some  brandy-and-water,  awl  gave 
me  some  medicine.  I  did  not  sleep  much  that  night,  but 
the  next  morning  I  seemed  better.  1  continued  his  treat- 
ment some  time,  and  by  Lis  advice  went  away  fi 
change,  returned,  sought  and  acted  on  other  advice,  but 
cannot  get  quite  rid  of  the  feeling*  before  described.  I 
am  38  years  of  age.  lead  an  active  life,  temperate,  although 
not  a  total  abstainer,  never  had  any  serious  illness  except 
gnut  now  and  then.  The  feeling*  I  have  been  trying  to 
describe,  I  notice  very  rarely  occur  in  the  day  time  when 
1  am  engaged  in  business,  but  generally  in  the  eveuimr 
and  mare  especially  on  Sunday  when  at  church,  and  the 
only  thing  I  find  that  gives  relief  is  yawning.  Would 
Dr.  Edmund*  kindly  give  his  opinion  of  tl 
and  m,  If  anything  can^e  done  to  cure  it.  and 


^49703 
kindly 


icn  ia>ers  oi  n 
loin  the  wire*  f 
{from  both  di* 
above  sixes  or  c 


f49fl94.1-Engineerlnn.-Will  "MICE."  or  any 
other  of  "our*,'  kindly  answer  the  following?—  ill  TaWnj: 
the  coefficient  of  friction  between  the  surfaces  aa  being 
15,  what  number  of  threads  to  the  inch  must  a  screw  tan. 
in  diam.  have,  *o  that  whrn  placed  vertically  it  will,  of 
its  own  weight,  just  rout*  in  the  not  I  (Si  What  will  be 
1h>.'  angle  of  the  thread  of  a  strew  which  is  3  "Mlin.  diam. 
and  has  a  Sin.  pitch  !-J.  H. 

[40803.1— TJtUiain *t  Water-Tank. -Would  any 
reader  inform  me  bow  I  could  utilise  a  water-tank  to  the 
best  advantage  so  as  to  drive  a  hydraulic  motor  orerurinel 
The  tank  is  18ft.  above  where  I  should  require  the  power, 
and  its  siao  is  tlft.  long,  4ft.  deep,  and  4it.  broad.  Any 
suggestions  as  to  above,  and  kind  of  motor  or  engine  re- 
quired, will  be  thankfully  received.  I  may  say  thr  power 
I  would  wish  would  be  about  Ih.p.— Dasiil  McNicol. 

'  Micro-Photography  In  looking  over 
bark  numbers  for  information  us  to  focussing,  I  find 
very  contradictory  advice.  Thus,  in  one  place,  I  trad 
after  focussing  sharply  the  objective  is  to  bo 
in  l-lton71 ;  while  in  another  lam  directed  to 


2.5 


"that  I  have  made  ajaper  pipe  from  i 
one  of  those  monthliiJ  W.  fi.  wltem  I  blow  through  it. 
it  mar  sound,  and  it  may  not.  When  it  does  sound  It 
sounds  the  not*  very  well ;  but  one  would  think  only 
when  it  pleased  to  do  so.  Will  "  Uranium  "  say  what 
may  bo  cause  of  £*e  !  Also,  how  I  could  strengthen  the 
tone  of  boss  pipes,  which  seem  to  me  very  t 
tbctr  laogusgc  t  Would  i 
I  may  mention  that  the  i 
only  thing  that  I  hare  negle 

glue  inside  of  pipes.  Would  "  Uranium  "  or  "  Pro- 
gress "  say  what  he  think*  of  the  onranina  cabinet  and 
the  organEna,  both  having  automatic  feed  ;  but  why  are 
the  music  sheets  for  the  organ  Ins  cabinet  about  double 
the  length  of  the  sheets  for  the  onranina.  also  halfpenny 
1  carer  per  foot  T  They  are  sold  by  Wood  ana  Co., 
London— the  ones  I  refer  to.  I  should  like  to  have  one  of 
them,  but  being  very  far  from  Loudon,  hare  no  chance 
of  seeing  for  myself'  Any  infurmntion  ou  the  subject 
will  tie  gratefully  receivad.-  IaivRa  or  Music. 


Id  angular  nicking  lniptovc  them  ? 
I  sb.ppersare  all  air-tight,  and  the 
unrle.:«.|  to  do  is  the  using  with 

,,.      1,     ,.  ,,  »f    ,.  I» — , 


Chamber  Organ.  —Will  "Vr&n 
to  put  me  into  the  secret  of  voicing  organ 
pipes,  lie  truly  remarks  to  "  G.  T.  13. "  the  vast  differ- 
ence there  is  in  voicing  and  tuning :  the  voicing  being  the 
mysterious  part  to  amateur*.  I  have  made  24  wooden 
atopt  pipes  from  CC  with  the  greatest  care,  both  to  work- 
manship and  scale  as  was  possible  for  any  practical  pipe- 
maker  to  do,  and  after  all,  when  I  planted  them  on 
wHindbnard,  I  was  sadly  disappointed  at  the  result  of  all 
my  patience.  I  nay  tell  "  uranium  "  that  I  made  them 
from  instructions  given  in  a  monthly  publication.  The 
mouths  are  one-third  the  width  in  height ;  but  nnce^l 
made  them  I  have  seen  in  answers  to  correspondents  that 
the  months  should  have  been  one-fourth  of  the  width  in 
height  to  allow  for  cutting  a  little  higher.  Of  course  this 
information  came  too  late  for  me  ;  but  what  I  want  to 
know  ia  When  doc*  the  mouth  of  a  pipe  want  cutting  a 
little  higher  f  (It)  When  a  pipe  utters  a  note  an  octave 
above  it*  right  note  before  it  sounds  properly,  I  have  cu 
off  the  wind  from  the  foot,  reduced  the  windway,  *c. 
but  when  I  did  I  reduced  the  power  of  the  rape  in  com 
ponson  to  others  that  sound  very  well ;  and  there  lie*  my 
difficulty.  I  cannot  get  them  equalised  in  too*  or 
language,  and  my  opinion  is  that  a  very  tntling  thini 
liiu;  he  thi  iausc  i(  .unateuis  Mil)  ko.  »  where  it  lay  AU 
work*  that  I  hare  seen  on  organ-building  are  extremely 
quiet  on  this  particular  point,  and  surely  there  roust  be 
some  established  law  for  this  as  well  as  for  other  things  : 
but  these  articles  are  written  a*  if  they  were  for  practical 
men  instead  of  amateurs,  who  should  have  the  why  am' 
the  wherefore  explained  in  plain  terms.  For  instance 
How  tbe  wind  should  be  thrown  against  the  lip  ;  lb- 
mechanical  action  of  wind  against  the  lip  ;  why  the  lan- 
guid should  be  nicked  angular  instead  of  bring  straight, 
and  many  other  thing*  might  be  better  explained  titau 
theyare,rfiti*mtteirpowerat  aU.  I  may  tell  '•  Ura- 
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White  to  play  and  mate  in  two  mrrwn. 


SoLUrios  to  I 

It'-VV. 
I.  B  to  K  6 
V.  Males  accordingly. 


NOTICES  TO  CORRESPONDENTS. 

Coubct  Holutions  to  811  by  T.  H.  Billington  sad  Dicky 
Sam  ;  to  KW  by  T.  H  Billington,  Dicky  Sam.  J.  B.  od 
Boxford,  B.  Jacobs,  E.  8.  Foilwell,  T.  Basso,  E.  T. 
Adams,  B.  A.  B.  ;  to  8X3  by  It  A.  B. 

T.  Basso.  E.  B.  Follwh 
when  the  Tourney 
mberoreMaySI. 
arc  published,  that  i 
problem  appears. 

B. . 


-Due  no  tine  will  be  given 
r  begins    Piuhlonw  nwd  not  be  sent 
Solutions  must  be  sent  before  they 

'   i  a  r  • 


prooiom  »HP~"- 

.  jAcoei.-Glad  to  bear  that  you  intend  to  Join.  6we 


notice  Above. 
J.  B.  of 


Tn  a  following  fine  sui-mate  in  14 
us  by  the  well-known  composer,  Mr 
Kakenb*m    lie  call*  it  "  Tbe  CTlsi^.', 
tion.   All  Black's  mores  are  farced. 

R* 

WUk 


J.  A.  Miles,  of 
Wc  append  solu- 


K 

KK.13 


Kt* 
UU,K6 


u 

UKt3    KKtsq,  KE9 
P* 


u  R  *q 

U  U  3,  (4  Kt  3,  CI 
SoLimn*  t .  Q-Q 
(chl;4.  U-BS(ch] 
7.  Kt-Cl  3  Idisch) 
10,  B  takes  F  [chj 


ClH  4,  UBft,  K4.EB  4 
li  B 
U  It 


U  Kt 


KB3and4 

&  (chl  ;  _■  P  take*  r  :  •  I     S.  U-Q  4 

)  ;  6.  U-B  8  (chi  ,  6.  Kt-K  B  ( 
8.  F  bikes  B  (chj  ;  9.  K-R  3  (dis  < 
it.  U-B  *q  sH  B  takes P  ;  13.  ~ 


6  ;oh) ;  14.  Kt-K  B  4  (ch)  ;  14.  Kt  takes  Kt 


Kt 
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AssajtOKstExrs  have  been  finally  made  to  deter- 
mine correct  Australian  longitude*.  This  was  to 
be  done  earl  j  this  year,  when  the  boundary  between 
Queensland  and  the  adjoining  colony  will  be  t 


Tub  boring  of  a  tunnel  4,000ft.  in 
the  river  Hudson  at  We*  haw  ken,  N.J.,  has  been 
completed.  Most  of  the  tunnelling  has  bocn  boring 
through  rock  from  several  faces,  entered  by  five 
ihaf ts,  70  air  rock-dnlla  having  been  employed  oa 
The  tunnel  is  Rfc  wido  and  21ft 
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ANSWERS  TO  CORRESPONDENTS. 


Att 


mtcnic/i^nj  ike 

Kecuavic 

w.c. 


twMWaVi.  to  tk*  EniTom 

7'avi 


1.  W-tte  on  c 


I  TO  CORRESPOXDKVT8. 

e  of  the  paper  only,  and  put  draw- 
ing* fur  Illustrations  <in  separate  piece*  of  piper.  *.  Put 
UUw  to  queries,  and  when  «a<wrnnK  i)urnci  put  the 
number*  u  well  hi  the  title*  of  the  qumw  tn  which  lbs 
replies  refer.  9.  No  chapfe  M  nude  for  inserting  letters, 
queries,  or  replies,  t.  Letters  or  queries  asking  for  ad- 
dresses of  manufacturers  or  oorrvwpcriidenta.  or  where 
'  other  article*  can  be  purchased,  or  replica  si  vine 
formation,  eanD'it  be  Inserted  except  an  adrertiae- 
6.  No  question  askina?  for  educational  or  scientific 
in  farms  turn  is  answered  through  the  post.  0  Letters  spot 
to  comsvnondente,  under  cover  to  the  Editor,  are  not  for- 
warded, and  the  names  of  correspondent*  an  not  given 


ridual  interest,  and  which,  if  not  advertisements  m  them- 
selves, lead  to  replies  which  are.  The  "Sixpenny  Hale 
Column  "  offers  a  cheap  means  of  obtaining-  stub  inf  orm*- 
Uoo.  and  we  trust  our  readers  will  avail  themselves  of  it. 

BACK  NTMBERS. 
Ws  receive  so  many  queries  asking  for  directions  how  to 
make  manr  instrument*  and  appliance*  which  have 
been  fully  described  in  back  volumes  that  we  have  com- 
piled a  list,  which  we  shall  insert  in  thii  column  st  Inter- 
vals, of  those  most  fn-jncntly  sent,  and  si  " 
are  still  in  stock,  new  mibsmbers  should  c 
before  stu  ling  their  questions. 

BetUnc*  :  Noa.  71',.  718,  Ml,  HITS,  731,  7M,  741. 
Ilellows  rumen  :  Nos.  <7,V  4r».  KM,  6V7. 
Bookbinding;  :  Nos.  613,  917,  770. 
Cements  :  >.•*  377.729. 

Coils,  induction  :  Nos.  M.1.  630,  Oh,  MO,  779,  797. 832,  S85 
Coils,  mmlicul :  Nos.  H14,  (fin, 
Copyins;  processes  :  Noa  750,  753, 761, 7*1. 
Kloctrie  Mit ;  Nos.  M5,  <ve*.  797. 
Electric  machines  :  Nos  *»,  WO.  MS.  7&9,  RiO,  846. 
Eleetro-mitroeu  :  Nos  740,  77  J,  TtU,  rail,  S72. 
Wnotrn-platiiuj :  No  KB. 
Issoqner*  :  Nos  »»,  475.  60,  866. 

icto-electric  machine  :  Nos. 
Nidtel-pUtin*;:  No.  ftW.  811. 

f :  Nos  Ksi,  sw,  mci.  H70.  N71,  b7l. 
■  478, 619,  675,  691,  783,  775. 
The  following  are 
to  Wednesday  evening,  Feb.  as, 
cU-whrre  :— 

Jai.  W.  QuEa*  a»d  Ci  — W.  F.  Stanley.— t>r.  Mature.— 
R.  E.  Quinn.— W.  Watson  and  Hons.  -  storris  Cohen.  - 
T.  Taylor.  -T.  R.  flapham  —An  Amateur  — C  Mudu. 
-CarW-E.  O.  B  B.-K  M.  P..  Bristol  — Cameron. 
>  Wanting  to  Know  — Strident  Civil  Erwineer.  - 

1— A.  Francois  -R  A.  A  .Sheffield,  —A 
.  B.-0.  J.  L.-Metal  Ilawr.-Alfojoe.-Ji 

A  NEW  VOLUME. 

Tim  number  la  the  last  of  Volume  XXXVI.  Readers 
willinir  to  obtiare  us  by  rrnomincnding  •'  ours  " 
to  new  subscribers  Khould  do  so  now,  when  a  new 
volume  is  commencing.  The  index  to  Vol.  XXXVI 
will  be  published  on  March  S3,  and  cases  and  bound 
volumes  will  be  on  sale  shortly  after.  Readers  desirous 
of  making  up  their  sets  for  limiting  the  present  volume 
are  reenmmended  tn  do  so  at  once,  at  the  back  numbers 
toon  run  out  of  print. 

T.  Z.  J.   (Without  troubling 
say  at  onee  that  you  are  qu 
tirja.    Anything  which  cut 
of  the  available  aperture,  1 
Held  lens  of  the  eyepiece 


r  eorre*pond«it,  we  may 

uite  correct  in  your  sirpposi- 
ts  off  even  the  smallest  part 
ither  nf  the  ob)eet-irlA*s  or 
(always  supposing  that  the 

diameter  of  the  latter  does  nut  exceed  that  of  the  cone 
of  rays  at  the  point  where  it  is  situated  .  diminishes  the 
light,  and,  rtv>  tartUfy  ths  penetrating  power  of  ntele- 
ar»pc  1—  A.  Hsai'VRT.  1N0  chemical  at  all.  You  are 
mistaki'u  as  to  the  origin  of  the  odour.  3.  He  vers  I 
methods  of  recovering  gold  on  p.  And.  Vol.  XXX.)— A 
Rsaokk.  [Bee  previous  answer  and  the  indices.} — 
(RasooirtuuK.  (There  is  no  book  of  the  kind,  see 
the  papers  00  dynamo-electric  machinery.  1.  By  read- 
ing technical  journals.  3.  Could  you  not  attend  the 
College  of  Science  and  Arts  in  your  city !  With  that 
or  Anderson's  College,  ami  access  to  the  works,  you 
seem  to  us  to  have  t-irrelal  advantages,  if  only  you  will 
utilise  them  ]-C_  F.  I  Suppose  you  look  up  the  back 
numtiers  t  Bow  would  that  on  p.  til.  No.  rsW.  suit  t 
You  should  have  tried  madder,  or  the  artificial  »ll*wrui. 
it.  Sulphate  of  ammonia,  nitrate  of  soda,  and  dissolved 
tones  are  the  chief ;  but  nurserymen  use  diing.vratcr, 
soot- water,  and  varviu-i  preparations  supplied  by  mer- 
chants. There  is  a  good  deal  on  the  subject  in  Vols. 
XT.,  XIV.,, <  «T.1-A  Yotso  Soar-sui  i.aii.  iWorks 
of  the  kind  cannot  be  cheap,  weaning  low-priced ;  bnt 
perhaps  Dr.  A.  Ott's  work  would  suit  you.  A  good 
deal  of  infonnntii-n  on  the  subject  in  Vols,  XXX., 
XXXII,  awl  XXXIII.  An  advertisement  in  the 
"  Wanted  "  column  would,  no  doubt,  bring  an  offer  of 
a  suitable  book,  secondhand.)— R.  B  (There  are 
several  patented  piixiaaas ;  and  no  doubt  you  will  be 
allowed  to  use  thorn  on  payment  of  royalty ;  but  pos- 
sibly you  may  find  what  you  want  in  back  numbers,  as 
a  good  many  suggestions  have  been  made.) — A  Mama- 
sir.  (Do  you  mean  a  canvas  boat  or  a  wooden  ono  ! 
See  p,  5o£.  List  volume,  and  the  indices  of  recent 
volume*. Koo*o.  (Hay  will  do  fur  the  body,  but 
eottoD  wool  and  t*iw  for  other  parte.  Skull  must  be 
thoroughly  cleaned  out,  and  all  parts  anointed  with 
arscnic-.il  soap.  Vimi  nsn  buy  suitable  eyes  of  tie 
dnelers  )— Olira,  1  rVe  p .  «.  .No  839  ;-H.  C.  (No.  Is. 
beiwnds  on  what  it  1*  to  do.! — MaruAsic.  (We  never 
hewrd  of  it.  What  is  it,  and  where  do  you  And  any 
reference  to  it  1)  <  ir.ro*.  |A  good  opera-glass  would 
enable  you  tn  do  more  useful  work  ;  but  you  should  try 
what  you  can  see  on  Jupiter  or  the  rooon.  You  can 
buy  suitable  eyepieoea  of  tl 


index  of 


t.  You  can  buy  •  yard  4ft.  wide  for 
about  4a.  ;  but  whv  not  make  an  oilskin  T  Dip  the 
f  .t  i: in  -  lit.  .-.  ..!.]  sw.ng  itrouni,  then  hang  up.  and. 
whilst  still  moist,  dip  in  luiaeed  oil.  or  point  it  over  with 
the  oil.  Hang  up  to  dry.  Two  coats  will  probably  be 
sufficient  for  your  purpose.  S.  No  book  on  the  sub- 
ject That  Is  whv  the  articles  and  letters  in  these 
columns  are  so  valuable  1  —  Uraviio  (See  p,  458,  pre- 
sent volume,  and  several  other  rep]  lea  in  recent  num- 
bers. Bunacn  eeils  are  the  beat,  but  are  objectionable 
on  account  of  the  fumes,  so  the  bichromate  battery  is 
mostly  preferred.) — Vioilaxcb.  {Brown-paper  and 
tobacco-smoke  are  simplest ;  but  Tyndall  uses  the 
smoke  of  rosin  and  gum  mastic,  and  the  dense  fujr.es 
nude  by  exposing  hydrochloric  acid  and  ammonia 
liquor  to  the  atr.  Put  them  in  a  box  with  a  bole  in  one 
side,  and  a  flexible  end,  which  you  can  tap.  You  will 
then  get  smoke  rings ;  or  perchloride  of  tin  exposed  to 
air  gives  very  dense  fumes.  We  should  think  rosin 
would  sult.l—  PniLO.  (You  should  look  through  the 
bank  volumes  Perhaps  those  described  on  pp,  •sm 
836.  Vol.  XXXV.,  will  suit.  See  also  p.  87,  same  vol.) 
— Oo  AueAD.  (Dr.  Edmunds  replied  at  length  about 
Insomnia  on  p.  W6,  No.  for  Nor.  10  last.*-.!.  W.  R. 
[Probably  suine  Ann  of  machinists  would  make  the 
requisite  apparatus.  Would  not  something  like  a 
rnortar-mill,  with  chilled  iron  roller*,  crush  It  floe 
enough  t)  —  Blacksmith.  (  Several  replies  in  back 
volumes.  'J  •«  one  on  p.  33ti,  No,  bwi ;  also  pp.  18,  41. 
Vol.  XXXI.  It  depends  on  what  is  meant  by  east 
steel,  as  there  are  great  diflcrences  in  the  metal,  and 
some  varieties  will  not  wrdd.j— IIvDaoriTav.  I  See  the 
;  volume.  A  blanket  would  be  best,  we 
in  the  absence  of  any  details.  1- 
H.  T.  P.  8.  (What  portion  of  the  prooeas  Is  it  you 
wish  to  know  !  Sec  p.  73,  No  H73.  for  oumpoai'jon.  and 
pp  191,  143,  Vol.  XXXI..  for  methods  of  splitting  the 
wood.)— V.  V.  {It  was  Chad  wink's  manual,  no  doubt. 
Published  in  Manchester,  we  think.  Onthn.  Uarrick- 
strert,  was  the  address.  See  paper  on  p.  514.  The 
standard  is  a  sperm  canille,  burning  1  ft>  grains  on  hour  : 
but  where  accuracy  is  wanted,  it  ta  usual  to  weigh  the 
oandle  and  calculate  accordingly. ! — Pxaoo.  (Iamsl 
doctor,  no  doubt  is  correct,  and  you  will  outgrow  the 
weakness.) — J.  C.  (Many  causes— probably  weakness  ; 
or  does  he  suffer  from  epileptic  flta  T  In  any  case,  only 
a  medical  man  can.  after  careful  rjceseasf  examlnatiim, 
help  him.) — Soou  Ploourj.  (We  think  A.  can  atop  B.« 
but  are  not  sure,  lu-tter  consult  a  solicitor  personally,  j 
— Msvuasic.  (Many  other  people  have  said  so;  but 
the  machine  is  nut  ret  made—nor  will  be.  we  fancy  '  ■  — 
Coarr.  (Yes,  it  should  be  prepared  by  a  solicitor,) — 
Bsaao.  (It  is  badtg  boiled,  that  is  all.  If  Dr.  Edmunds' 
fnstructions  are  properly  followed,  lumps  are  impos- 
sible, the  meal  Itself  being  good.)— J.  UiLDKaai.iT. 
(We  have  arnt  your  letter  on  to  Mr.  Vallanee.  Wo 
hare  little  more  space  to  spare  fur  "Biles  of  Flats  In 
NVirti.uuns"  whi.  h  is,  to  our  '.htr.kiiu,  1  ;ir..i*r.l- -i 
controversy. )  —  A.  8.  I*.  (First  letter  was  already 
In  type  ;  second  shall  be  kept  over  till  space  offers.  I  - 
W.  A.  E.  S.  A.  (See  a  query  in  last  number,  and  look 
out  f or  replies.  V  IlniKK.  (We  cannot  form  an  opinion 
from  the  statements  made.  If  you  have  a  brake  which 
arts  without  air  or  steam,  slid  applies  directly  to  all 
the  whecla,  it  might  be  worth  while  protecting  it ;  but 
we  cannot  offer  an  opinion  without  knowing  something 
of  its  action.!— B.  N.  lit  is  rather  small,  but  would  do 
if  there  are  no  bends.  We  should  prefer  inch  tubs,  or 
at  least  tlu-ee-*iuarteT.) — O.  J.  H.  ( It  entirely  depends 
on  what  cell  it  is.  In  the  Leclaoche  a  xlnc  rod  Is  beet  j 
you  requite  large  surface  of  rinc.)— As 
m.  (How  old  !  The  query  was  asked  a 
»  ago ;  but  the  only  answer  was  that  it  appean-1 
to  be  a  kind  of  sweet  biscuit- powder.)  -W.  It.  Jonas. 
[Look  at  p.  .«.',  Vol.  X  XXI U  ;  but  yod  should  really 
look  through  the  last  six  or  seven  volume*.  We  do  nut 
know  of  one  that  can  be  used  in  the  manner  suggested 
without  lnlriiiartiig  the  patent.) — Akutrus.  (Ask  one 
of  the  large  booksellers  in  your  city.  There  are  several 
book*  on  the  subject.)— lfTuaaut-ic.  (There  is  no  such 
thin*;.  You  must  have  a  tank  above  the  aquarium,  or 
else  force  water  up  by  means  of  a  weight  on  a  bellows, 
or  some  nimliar  arrangement.  bV«  answer  to  "  W.  K." 
on  n.  fiflS-)— Jas.  Fssssa.  (It  cannot  he  disputed.  A 
well-known  lecture-room  appliance  is  a  tube  from 
which  the  air  is  exhausted,  and  which  contains  a  load 
ball,  a  feather,  piece*  of  piper,  4tc.  Three  bodies  are 
seen  to  fall  in  exactly  the  same  time.  Any  difference 
which  would  be  cxnsrrirnejcd  in  the  open  air  would  be 
due  to  the  resistance  of  the  atmosphere  to  the  passage 
of  a  larger  surfaced  body  crcn pared  to  It*  weight.)—  A 
fivsscxiass.  Wantage.  (If  our  readers  knew  of  a 
method  of  "  taking  the  smell  off  "  petroleum,  we  sus- 
pect they  would  patent  it.  Something  can  be  done  by 
distillation  and  refining,  and  also  by  adding  perfume  ; 
but  one  and  all  coat  too  much.  2.  You  should  have 
aud  what  you  meant  by  steel.  Wipe  it  over  with 
paraffin-oil,  or  bury  it  in  quicklime,  or  starch- 
powdor,  or  plumbago,  or  make  a  paste  of 
sweet  fat  and  plumbago  and  smear  on 
— B.  W.  B.  (Yes;  w*  believe  it  w»».)-^ 
(U»k  through  the  "  Bale "  column  weekly.)— 
So <* 000  Rsaoiso  Rooa..  (Use  Boris's  chimney-caps  ) 
—A  SuiiscMBxa  to  ih«  '•  Esoush  Mwruasic"  ts 
OLAfcoow.  ;You  have  all  the  information  in  back 
numbers  -recent  ones,  too.)  —  Jos.  BrKriltsso*. 
(Several  reerpe*  given  in  back  numbers — we  suppose  it 
U  a  coat  of  best  double-boiled  oil  ;  but  you  should  state 
what  you  use  for  Bret  ooat.1— Li«»i  i»»».  (The  tincture 
would  be  made  by  masticating  the  pounded  frualily- 
roasted  berries  with  rectified  spirit  for  a  week  or  longer  ; 
but  we  do  not  know  of  any  official  directions  for  malting 
it.  Perhaps  you  mean  the  "  essence."  That  is  a  com- 
mercial product,  presumably  made  br  infusing  the 
freshly -ground  beme*.  straininir  the  liquor,  and  eva- 
porating it  quicldy,  preferably  in  a  vacuum  pan.  It  is 
then  thickened  with  syrup  j—U.  W.  ;If  yon  do  not 
preserve  your  numbers  you  should  not  "  n».g)cct  to 
write  out  anything  useful.  We  presume  you  have 
plenty  of  time.  Sec  pages  4V»  and  laaj  of  the  present 
volume.) — T.  llanos s.  [The only  way  is  to  use  a  "  frit  " 
and  bum  it  011  in  a  muflSc ;  but  tlie  licet  way  would 
include  trade  secret*  as  to  the  composition  of  the  "  frit " 
and  the  working  details.  There  is  a  good  article  in 
Vrc's  Dictionary  ot  Arts.  ic.  lEnAmrlv.  If  you  will 
read  that  and  put  df  flmte  ■pieties  on  the  details,  we 
euulil  ins. rt  them.)— D.  II.  tl.   trv-cond  fwper  reeeived, 


V 


you  Uke.  You  know  every  1 
butions.  Are  you  quit*  silent  on  the  screw-threads 
controversy  !j— A  Yoi-su  AsTaosoHaa.  |We  think  not 
after  Sir  Edmund  Beckett's  letter  In  the  Toast,  it  is 
not  well  to  tread  too  heavily  on  the  M.O.  !j— Os. 
(Choose  your  own  arrangement :  we  know  from  long  ex- 
perience your  object  is  the  benefit  of  all.)  -J.  E.  Wmitk. 
t  We  cannot  recommend,  or  aid  you  to  select,  a  modical 
man.) — J.  Baows.  (He  can  do  nothing  but  keep  money 
matters  in  hi*  own  hands,  and  patiently  hope  for  ft 
change.] — Q.  E.  Ttraxaa.  (There  is  only  one  way — to 
become,  apprenticed  tn  the  usual  manner.)— Aaxioi's. 
(Heartburn,  we  suppose ;  see  a  medical  man.) — 8ra- 
sckiaaa.  (Bend  back  the  ticket*:  you  are  neither 
obliged  to  pay  for  thnm  nor  go.  The  officers  of  the 
lodge  cannot  touch  the  lodge  funds  to  pay  for  teas  or 
balls.)- T.  W.  (Bee  pp.  ISO,  X»,  Vol.  XXXV.  It  is 
not  clear  what  is  the  matter  with  you,  but  probably  a 
little  tonic  medicine  is  required.  J — J.  H.  M.  I  Any 
communication  addressed  to  the  Society  at  Bcenis'i. 
(rrrmany,  would  no  doubt  meet  with  a  reply.)  W.  D. 
Josh.  (You  can  do  the  bolt  or  hitch  by  attaching  it  to 
the  knob  or  handle  by  which  you  abut  the  door ;  by 
turning  that  round  you  can  shoot  a  bolt  or  raise  u  latch. 
X.  Be*  p.  133,  this  volume,  and  the  indices  ;  but  you 
will  be  infringing  the  patent  by  •aoh  a  use.  3.  No  one 
would  answer  such  a  query  without  details  of  the  clock. 
The  ball  could  be  raised  by  ths  rl.iea  winding  up  a  little 
thread  (if  the  clock  Is  strong  enough!,  and  then  a  mag- 
net could  be  made  to  release  the  detent  when  the  hour 
hand  made  contact  and  completed  the  circuit.  But 
how  do  you  propose  to  erect  the  staff,  and  would  you 


bore  the  requisite  hole*  in  the  marble  case  1   See  pp.  7*. 
165,  in  this  volume,  for  general  methods  of  working  ) 
St.  Ab»t»».   (The  statement  Is  not  true.    An  engine 
ght  possibly  run  down  a  long  bank  at 
le*  an  hour  ;  but  nu  "  train  "  ever  tra 
ilea  in  an  hour  and  a  half.)-  H.  O. 


might  possibly  run  down  a  long  bank  at  the  rate  of  90 
mile*  an  hour  ;  but  nu  "  tram  "  ever  travelled  orer  1 1>) 
mue*  in  an  hour  and  a  half.)-  H.  O.  P.  (Bet  your 
weathercock  "  point*  "  to  the  true  north  a*  near  a*  you 
can  get  them,  say  19'  east  of  the  line  indicated  by  the 
compass  needle.)— A.  B.  (now  can  anyone  answer 
such  a  question  when  it  depends  entirely  on  the  amount 
of  wear  they  hare  undergone  Tl— Fear.  (Try  bathing 
in  h.jt-witer  in  wbluh  a  handful  of  hay  is  steeped.  Salt 
and  water  has  been  reoommextdeit. ) — Molkhill.  ISee 
No.  840,  p.  191.  If  you  tan  them  you  will  make  them 
hard.  It  has  been  frequently  suited  that  to  make 
them  soft  they  must  be  beaten  ani  worked  about )  — 
II  1.    (In  type.) 


Every  Workman  connected  with  the  _ 
TT».ln  rrqamof  s  MtaaUoe  •koiiM  aflrrrtls-  in  "  Til  H  M't  l.tl 
INO  \EWH,"  pwblfeihed  rvery  FHIlilV,  lirlev  Puureeove, 
st  11.  TsvlAtock  rtml,  Coveiit  rtrdrn.  l^iUus.  w  c 

"THE  Hrtl4H.NO  SKWN'rls  UW  Principal  Jutirnal,  reses- 
sennas  Architects  and  Halltlevs,  ana  hsi  ths  lanvctt  cUvaisUon 
of  aof  rc^ssalonsj  Journal  In  U),  kinssuin. 

Ev,rv  Wurhmaa  Ahosud  lasIM  an  srelnK  "  Til  ■  HfltniKO 
NEWS"  everv  w— k  «t  hi*  Club  m  dgpe  llouie.  Ms  will  Ba4 
more  "  Lilts  o'f  Tesders"  fof  ssw  work  Is  It  every  week  Ibsn  la 
»ni  •liallsr  osper,  sas  ran  th»  Joa*»  wn>»»  w»r€  Is  likely  u>  as 
o>4.  Its  u  >ls,  •atclaUv  lavltnl  ta  mvks  aseef  "  laWreon. 
munkaUon  -  If  he  wastt  to  know  an  fthlns  shoot  Ms  trade,  to 
write  te  ths  Editor  If  h,  ha-  Any  aussntiuoA  to  saskr.  sai  U 
sdvertlss  In  Ih-  |«j>»r  wkc*  he  wants  work. 

Ths  rhanr*  '"t  Advsrusesinnts  f.sr  ailnAtiosa  Is  Cms  akUUnr 
or  Twsaty  wueda,  and  flUptwce  for  every  Blstht  Words  sitsr. 


CHARGES  FOR  ADVERTISING. 

4. 

rhtrtj  Wm4»   t« 

Ey.tj  titlUUi.nav:  oljrht  worrti.  .  ..      . .  9  • 

>'mn  i  r*f*  AAv+rtis*mmU  fl"  fthiIUa«w  tar  ih*  Ant  10  word*, 
iflgfwiiu't  m  pm  Uiif.  pAtartafntp*  AiTortl-rme'BU  o*r  Hrul.lftff 
prr  II Tk*  rto  trnnt  BMg*  oc  ptinkcrsnh  iad»»rtJ»r-ioi'nt  ln»>»rls»sl  fu» 
\nm  that*  Ptf  e  HlhlUiJtitf>  limlustad  irrmt  f  j*  Krlrti  of  mor*  tkui  • 
'laaVrrts'^saJ  ta»J  tw  waK«liA10*M.  <M  ■  7^1  le* U s> fl  id  lit*  fublUfakv. 
A  [  J  V  EB.TI  rt  KM  RftTft  in  EICIH.XGK  COLVM?l-for 

d. 

Tw«?t»tf-faur  word*  OS 

Far  e?«rr  niMMtlai  Klirlil  wordt  ..OS 

4 d v luiTM u sUrrii  u  u«  tux? usxr  sxlm  con  hn 

 *    ••  •* 

KU-U  Word*   [  « 

im  mind  thai  »*.  D)tfd«**d  *Ai*rti~m*«H 

m-A-t  N  MBhTi  m  ndiKUon  U  mm  rvpntoi  lrt-a-rvU.fi. . 

»ml  tn  «m«  whstr*  Uiu  msuunt  -rnt  rtcc«rd»  On*  Hbill.na.1h'> 


lr.hli.li. 


tw  as" (it  trttftt         itMOsTsTrflirnt  W  4>1>U1b  1'  fl.oV 
Tbr  lidiii  U  lr***lud'-d  ft*  p-ut  of  U>tf  *dtt rUaH-urnt,  a 

for. 

A.iTr.rtliwn.«U  mm*i  frrh  tha  nfl»  hf  I  ft  m.  on  ' 
Uj  luurf  ituttru^ii  Lu  Uie  folio wiax  Kndajr  •  n«mbrr 


iuld  bo  rrftWful  If  a  I'  <>  l> 

dm.  krowevcr  [p««sWnU7  hnlf] 


TERMS  OP  SUBSCRIPTION. 

rAYABLf  ISi  AUV ASCI, 
si  td.  fnr  Mi  kfaalas  aad  lis.  tor  Twelve  MosUls,  rost-fess  ta 
ssy  oarl  sfUe  Val led  Kinrdsss.   for  the  United,  ntst**.  13. 


1  >lnl,  XV  reld  ,  Ui  In..----  or  11.  Is. urn.  or  ISf  sue 

»la  Hciodul:,  IW    Jd  .  te  Sew  X«al«»4,  Uie  C.sc. 
Indln.  Csnsds.  Hots  Rcolis,  Xstsl,  of  any  of  ths 
Cadnqlss,  Ua. 
The  remittance  laoald  be 


Id  tench  to  iut«r  r»tr«  Jk" 


.  Jiass  W  Qeiss  ssd  Oo  ,  «l  *lt  Che 


d..|»hla,  in*  sutlinrlwd  to  receive  •utMllptlont  lor  the  Ualu»d 
HUte>  tow  th'  E.tOUDIt  MECHANIC,  st  the  rats  nf  1  doll. 
IV  r&U.orTlurtr'n  Hhlihii«.  \*r  anaura,  po»t  nee.  The  r<Tit,.« 
will  as  forwaeled  direct  by  msil  rrtim  the  nutdlaailas  oaVe  In 
Laadcn  All  oslMcHpUoas  will  rossnurace  with  the  number  inl 
Iwurd  ifter  the  rreelpt  of  the  tabwrvptlnn.  If  hark  nombvrear* 
irsjolerd  to  cossplete  rnlsmei.  they  isast  be  paid  Cor  at  the  rate  ot 
ad  each  copy,  to  cover  extra  postaxe. 

Vsii.  XIIT  ,xxvi  ,nni .  XXVJII-,  XXX..  XXII  .  XXX1L, 
X X XIII  .XXXfT  .  aad  XXXV  ,  toond  la  clslb,  Ja  sarh. 

All  bbs  other  hooad  vol  sua  sre  oat  of  print  Hubwrlsers 
would  do  well  to  older  voloaiei  as  »ooa  B»  pnaalble  after  the  ton  • 
diuooa  of  ea<h  half  yrarly  volame  in  aWh  and  Se»teDiher,  as 
,.oly  s  llnutsd  nnmner  ae»  hound  up.  and  tlKtc  tnoa  rue  ..nl  A 
pilnt  Most  of  oar  back  narnberi  '-an  be  had  wasly.  price  «. 
ra<h,  thrvulh  sny  book«U«r  or  nnw«ent,  or  Ud  earb,  I— 1  t,- 
froiu  tin-  ..4V:e  lexterl  Ladex  naoihon.  which  srs  Jd.  avcA.  M 

fi  in,  HI ) 

Indesesfcir  Vol..  I  ,  Tl  ,'VII  .  VIII  ,  snd  IX..  «  es.h  P^t 
free  1*4  eseh  lsd>Ee.  to  Vol.  At  and  to  SUl~<|<lcnl  veil  ,  U. 
vsch.  ov  noil  fnw,  l|d-  Caaea  fur  tHndlnx.  la  ad  each. 

as  Ssh^hrn  ire  reonested  to  nri-t  Caara  and  V„la.  tkreudh 
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HoUovit'i  Pills. 

Ml  aVI  Untk  uttfiii  all  fliabatf**  by  p*-r  .oa*  *Or<t«l  by 
t-itiiUa-ry.  c4Jc,  mbm*.  Of  d,w«u(.-ri*d  Uw  .  tor  htvilnm  and 
kirk  fcaadtarfctw  thaj.  aw  ip^rtfl*-*  .  lidml,  a<>  ailasra.t  of  Uk-  dirr- 
Vi*<  o*-(t*j.»  can  1od«  r*-*U<  tbrir  pwjlfyinr  and  fnirrrtlT*  powm 


ft<£b*mb*r*  r*<-#. « lag*  their  eatpiaa  direct  from  the  i 


Bicycle,  6dn.  nloV^l-plHt**!.  ball 

rti^rU  navd  »?r1na-,  a>nt  rMde«i  Cn  nilJr-A. 

>It**  L,  1'arkintfUiu  ilrrrt,  liim/Uia 


winn  tn  both 

Coal  ££t .—11,  Ana 


W  i upper,  a*  an  I 
It  taiwtnd  low 


Lliwtsrr.  pltst 


Throat  Irrita\tioil.-  fitinmea*  and  Drrnnav,  1V.k- 
lw«  aa4  Imtatiua,  iMducLnit  i-ouKa  anU  aflwtiaf  tk»  >mo«l  for 
thrwr  .Tn.ptom«  u*r  bpp*  •  Olyrrrln*  JuJ«h#»  la  toa-tact  with 
\h»  KUmU  at  Utr  nnmT.1  tfcey  ar»  unlri  by  tb*  art  of  iwiUL 
Ui«  Olyrrrta*  lath  oat-  acmvhl"  rv-iirV.  tl-ai  l-wmw  art.Tely  heal 
law    hold  naly  ia  Wm,  .A*.  Um,  la.  Ifl.p  UWiM  *' J 


— ->pai 

l»<-ntlr«nrn .   It  ma*  ,  perhaps,  i nl*r»-»t  «->•.  to  aw<w  that,  after 
trial.  1  haaefepnad  y-*ar  OtTtwrtne  Ju)1 


an  ftUiiilwl  trial.  1  have  f-nia-i  > 
MiVrabW  tmwtt  i  with  or  wtUnwi 
f..t*m.  trf  thr-at  da»*a->e.  Th 


abas  of  tai 
a  alavott  all 
law  aaa-w, — Yaa*n 


fa3thfkltj,t«i.Bw<a  »••»■>•.  MJl.,tNnuar  rhyaK-a..  *»  * 
f  pal  1-fcroat  and  Ear  lainaut  ." 


/ar  JfeejU-Aw  AVaiaw*  if  M.  for  Ar 
awMVir^lMaaaifiMn 


AB  lamia  r.f  Scientific  Apparatus  exrhanffrd  for 

cthrrk.— C«rLATti,  MEiacca  JJwpwt  taa  ta>  U*ttf» — CttaaU.-.-alMct. 
Tattcoataaa  «mrt  raad. 

Dyxuu&ft,  ft-lirht,  raise  £10.   BixhaaiP*  Foot  IaUm, 

or  othW  KnfinW*  Too**  — K  0«iv     AUaa;  mart.  l^yUv 

What  offers  for  oiwtjMDz  *ECetal.  its  stopped  Wood 

(*».-..«  ftraw,  giA  "ryaa  (rant,  key*,  Ax Taaaaa,  Kanakas-  ru*id, 
iMtataam. 

OrtTavn  Pipe*,  WlnAohmta,  Ik-lluwa.  new  and  nwiod- 
'.  ready  for  prrfunniT     Hnrmooium  ••edai  *~ 


it  tunrkrrprr  in  tb*  world,  nulj 
Mmut,  *ulJ  kanda.  iMy»taJfac*.ka 
i,  wttk  warranty    Wh*t  nahw.  t— 


"What  offer*  far  H  flat  Cornet.  rnvrT-pUted,  «j*ttey? 

about  £»    No  rubbish  —4,  Maaakry-niad,  Uandow,  ]><, 

Waat  offers  for  XIII.  to  XTX  hamd  Vol*,  of  BntT- 

tint   «u«4a:e,  ekaa,  par  fact,  and   laaVrara,  S,  fttaxal*j  ru«J, 

Off  era  are  leaoetiM  for  More*  Patent  Writer. 

W'Tnf»«  pattern  I  n tnmeaiat*  rulla  %J  paper.  n*w_— a.  Kail  » 
rowd  nmd.  London.  H. 


Stereo  Camera,  with  pair  of  twia  lmacw  ;  will  ok- 

rbajkfx  fur  aajtaiaf  uacfaL    Huwi.  XawHiary ,  lWrka. 

I  will  mako  pair  n{  &\  Lathe  Head*  fnr  Luirmater'n 

i •■•aatoATB ah  or  p«TtaMp  phot»  apparata*  «taapl«ac.  —  H 
(  •»m-,  IT, Camrlaa-atnwt,  rUynnax  itrrrt   N  w 

Si  Hta-iauatal  Bnaine.  Caxnrra  and 
rvttlaa  rnckaa,  cbaartrllaV.  rkalla,  batb  .  Ui  i 
pianar  nr  •kapar,  *aa  fodaf,  dynaaaa  ar  • 

—  lit,  CuckVura-ftiravt,  Li  » "Tpov I . 


PLrrwork  A pPar a tu  a  and  Chmn ltwJa,  niuipiaaiaVr 
rorAat  tadndJra,  ab>-U  erturtan,  n«  krt-caMa.  aW  .  la  «Atkaa«w  fur 
t  lactrJcai  appaxatu*  ;  U»t  Em  — at  ,  «7,  Fair 0*14  road,  Mew. 

Cornet.  TnUwropr,    eflrrr   Wntrti,  P>Krt<a7raTfii^ 

caanf-ra,  prrfWt  wdar,  wnrtb  «  *hat  ofTrr.  •  V.xrhany  m.jd*l 
<-b<Lf(a—  aakavaewpa.  ~Oa»ajLaa  Taawaaat,  1M»  Hcdlaway  ruwd. 

KSre-kerrd  Fl*«wOl«t  art  in  K.  lfiia.   lnow,  not 
ia**<,  Ueraaaa  atUrr  krya  and  IrrrrH.  tkrwi-  pknm  ,  what 
r   Mumatkla*  .>pUnl  prrrrrrrd  ^"  ■ 


Telescope.  aMronocnicAl  and  terrestrial,  1)  object- 

riaaa,  tlirrc  draw*,  two  rycpitxea.    Also  lara*  pair  of  Oa*ra 
lUnn  n-~     Villi  pukaatf*  far  liwalwi  barnilad  SrawaiMdiac  | 
Ouav   OOaaa  wamtaaL— Hfnattaawa,  Uvaraedfa,  ToaSaairv. 

Wanted,  about  fttn.  iron  L*athe, 

(t-rrrd     WiU  «»*»■  la  rarkao«rT   rtUut  arw  Trley iJr  <m  I 
Mate  waau    c  T.  C  ,  M,  * raaaoM  atr^t.  Mail. 

Hull. 

Min.  and  82in   Bicycl«»    Wfll  gm  tUbtr  in  M- 

fitr  ftwrf  trail  letter,  Kbu«l  Ita  emtrr    Tlit  LicjtW*     i • 

T*  T  C.ft*.  hrvbtfU -BUret,  Hull 


Orr&netto,  coat  £6  10a.,  vitt 
«Na.  WrYfAr  ,  wtP  atrr  Ui  rlrbaiHrp 
T  C  ,  at.  »wtuJ4  ■tren,  HaJL 

FhototTiplu  (aJumt  80). 

Iltuldlnai,  .»6,»rt  rt.r.fcl  ...Ji.ut 


100ft,  inuwir  xnllrm  on. 


A  hhf-TV  CaOwvlrala.  ami 

rami  otfer*  !—  Aaarrm,  I'**, ... 


Wiintfd. 


M«wa  Bnu  or  Zinc,  one  Inch  wUr 

r«  and  k-nUti       l  >rh«..tr  ..»Vr.     ASt.  ■>lflin|r 

•,it  ,urmi,nu,  ttolid.j.  HUtaaiu  frit «, 


Wanted,  Roaa  Rosa  Rapid  Symmetrical  Lena 

Will  c*ca*u*r  ftnl  ralr  huilvin  »UlW'*  tu  d^ubir  Ube  lallM  — 
Taoaua,  Mrr?«wrd  Koaar,  Aeiua.  W. 

Eccentric  Cattisjr  Frame  and  DrilUra?  Hpindlc 

Hu.  k  *  ,  wanted  p,rall*l  ,  tr*  Aboat  ata.  Jaan,  or  oa.  o — »  II 
U  _  M.iura  «tnfl.  Hi  Jaaat'a-aaad,  M. 

ScenorTaph  or  MerrtlllauiTinW ;  gH»  in  ex- 

tbix/u,,i!';°:*lL5",','i  L™.'""'.,1*.''  ,"°,^rt,"1,j*i,"«' 

Compound  81jde-Reat,  a),  for  V  and  Bat  bed. 
Excbaacr  n»  Watch  -  W.  R  .  «).(>»>• -ruva.  Hulluwa;.  Loa.l.«. 

Wanted,  8in.  Rap-bed  Screw -nittunt  Lathe  and  aaoall 

I'inlnr  a«cfcli»  .  fiirtw*  m»itpi*;  lUrafr-jniun.  tvu|Jrr»,  A1  rtuh, 
lie  -T.  lUrr,  Luata,  LliKiilai 


30IO.  bed,  Sin.  centre  back-c«ared  Bench  Lathe,  new 
la  Uerambrr  Ual,  with  affwraV  I  fu,,t  power.  44.  Alao 

Ilial  IM  XaiUar  lifni    WaalrJ.  »fl  4|.»  rewtr.  Iwrew 

rviunr  UUu-,  w  It  >>■  <■••  Eatrlae  la  inliw  -I  l»u 

■       aywtll.  Nurtaaaiptua. 

50tn.  Career  Bicycle,  ball,  both  whrda,  hollow  forlta, 

naaOe  anrtac,  .alaw  £10.  Etrhaaar  null  tavel 
ta»a.-»7W«tUu»ton  atrert.  Iteaaliv. 


Bicycle,  **in  Rnetlal  CTtUIi  nirc.  roller  beariiura,  horn 
h^l™.^»^l.^P,jt,^.tl,.jt.  <£"f«ri«l  "«^«  »jg 


Sewimr  Machine  rWard'i 

X12,  not  much  uara.  la  f.chanc*  f*w  Mil 
I  Lata*.  TuuL.  *r  .  u>  wlial 
-K.  baaa.  WerteaU.  lialrrbur, 

Wanted,  In 

MKrr  Mop  Watrk  and  nil.er  I  »aln  aaa  eaak  -Miwaoe,  ll.Unatt 
I'rvwa  coart,  W  laeaull  .Uwrt.  Harnwkrt.  UaTan. 

Bxchanrc  Engine,  neari?  Bnlabed,  nearly  all  hraaa. 

IJIo  07  Jln  .ralt  araital  u<ala<  for  Knclnr,  r  >  1  ntla  aad  laab 
-faiwulara.  Halt  row.  TvttMarr  Mill*.  Btaflordalurt. 

Boae-Enrlne  and  Lathe,  with  oral,  eccentric. 

•traaCBt  ll»*..  aad  olrorr  rao(  a>  n»i  rn.  -il  rnotxio.  er<ealnc  CUUfr 
dnUlauT  aplaatle.  and  la4, 1  plate.  r<art  L&fl  {IS. r*  aaoUd 
frrfact  oraor— Apply  teiftcaaoa,  Koalaerr.  Hlavham.  Haabary. 


(rife 


wanted  tor  I/x-VaUtch  Sewlntr  M 

oatofora.e    -  Lalbr  ro«l_.U  l  —  •  ,  (i.rporr 


Plate..  H 

— IW, 


Concertina,    aerewed  ataal  reeda. 

r./aijard  iraaUUotu.  aikwi  aoa.  *i  at*)  Man  l«M.  m.  i| 
(uoaonaer*  BMrcor  prtfrmit  T  L  MlCa...  l*awiUjcru|dit.r.  4V, 
tritraral*  atroat,  OAaacaw 


WiU  nrhanire  4>tin.  Bic 
•aetata.  roaa.te*.— W.   R.   Htaaa,  I 


t  aaa  a  atreet.  alaryUH-stae 
Band  Sewins-Ka 

r  old  rahlr  ptaao 
Tutuaaaai  ruect 

Old  Table  Piano  Wanted,  in  any 
partlnila/a  L  riohaace  .areecoat  ar  aaad  aawlna 
Taaaru,  2,  TotUmaam  atn-n.  tendon.  W 

Azimuth   Comptvaa,  worth  £t ;  I>rawin* 

aaanta.  Pali miiai  bar  >  hatter?  .  fur  Raniatna  Aadali 
Uaniburrri      Jln-r  .  tb,  K.  Bo4«J  atreet.  Load*  Acr*. 

Fn-l-futtinit  Xtvchine  (new',  with  arperate  eormter- 
aaaft  for  power .  rrraaniT  lor  lata*  ar  aaalrr  Tela*  af  add. — 2. 
I  trurla  alerrt.  Saw -road.  Ilattaraea, 


ree  l  the  "  Bell  New.  anil 

l'caJar.rrr  a  era  — <rnt  rraaa. 


Hand-Bell  Ring-era  wilt  find  valuahle  informa- 
llno  In  the  -  Hell  Bewa  aad  Ria«en  llntii      um  Pcaa., 

"  The 

leery  r  ridi 
rareau. 

Pyrotechny  —  Amateor.  ntudying  in  the  obuwe  art 
can  obtale  former.,  i  ' 


teohny  —  Amateor.  ntudring  in  the  above  art 

canontdie  former.,  rockt  ar.ln.llea.  Human  i  audit  atar  aauojila. 
,h.n.m<t,o,la.rto,a.na  r-Wa.  «r^r.  of  P  II  M.r.r..  W. 
Draper  itreet  Walworth  road.  Loaadoa.  Mnfca rural  Tool  Xitrr 
to  Paia.  nreca  aad  Co  .  Write,  ex..** 


Collectors 
la  large  or  email 
aareet,  Urerpool 

PhotogTR] 

r-alara.  111.  A,| 


alt5°b«a.i 

roaraa.  Aaalyat.  W< 
lOeOOO  Artattic  Photograph.    Popular  relrbritiee, 

ArUraaea,  Celebrated  Palatine.,  Annua* _  .ad  Modern  eralptarr 


Oilding    Made    Ea.y     Tranafer  Gold  Laml 

:  Reentered !  The  beat  loaf  .old.  apeei^r  prepared  taa  br  eaea 
l,r  a.-.,  prn-a.  aaa.pl.  tuak.  poat  tree.  (■  ad  .  wllk  fall  tartrac 
tlJi..  for  (lldLna.  wrIUn*.  iliaaUaauaa.  at-_Bi..  taatlaralrr 
atoka  Xewlaitoa  road,  tendon 


THE  SIXPENNY  SALE  COLUJaTI. 

aawaWAaawatra  a*.  tWacraai  ra  tret.  Co^waWt  Ot  At  cafe  Oj 
Bat.  /ee  tee  ant  16  appear,  read  fiat.  *trr  roery  nucetdiMg 


For  Sale. 


catora,  Bella,  Bttte-Hex, 
a,  ar.  -Kino  aad  o,  .  fcarc- 


Plectrlc  Machines.  In 

Wtrea,  hwrtraea,  Trnndaala.  Cart, 
tnt^ana.  rbrartoi.   Itdat  TWwprace 

Tricycles.  Bicycles.  —  8eta  of  Wheela,  Parts. 
Bend  l.wbal-W.  OwtaaaTT  aad  Co  ,  WaaneeArtd  road.  Waller- 


Tamed  wrmurht-iron  Pralleys,  not  puliahe-l  on 

ptbdabune  like  tiioae  aTrareally  aoid.  Caaap,  atnMUX.  troe  - 
tUeaaaw  sad  Soaa,  Hatiey. 


Friction  Pulleys  diepmae  with  fnat 

po-e)  t  — -oi  anawiTa  for  bath-  Inralualile  fee  rope,  aad  bclto. 
lllaatranw  rlrcdlar  frea.— Raoutaw  aod  rVwaa.  Hatiey. 

Microscopic  Objects  for  mountmfr.    faunple  to 

pvtiill..,  aad   price  Uat    la   id  —  K    fame,  feroaa-aUart, 

etrjiaey.llBat. 

Antakos.  orres  Corns,  Waits,  sad  Banian..  A 

anai-rrllooe  aad  uafaillac  matd;  h« 
.l»dl»r:oiaf  frowitke  1  ery  1U»  lieao 
Ih.relo  rlaln.  Prior  U  1|J  to*  bol.  of 
Tat.  Aa r aao.  Co.,  RroaScJytt,  Karter. 

Pyrotechnic  and  Trrde  Chemicals.  Lrwest 

proM;  at  Uauaaar  aaS  R.ilT'a  .lata  rase  ,*3 
Peat  — (iiiU-rell  anil  Bon's  « 1,-eted 

.rteakoeae  pUnta.  *r  ,  rn  lara*  or  email 
application  —Adareat.  Hlalteee  HiaSWuorl 

Boxwood  Reels,  whulieaUc,  cheap.— Iavm  and 
i- .  :  i .  Preatoa. 

Violin  for  Bale,  rnrurniiioent  aoio  lose,  mitahle  for 

Lad;  or  prvtUtaum.  tabrUrd  '  Aatonroa  ritradrartaa,  Crranai, 
lav*. "  aim  .err  a  «J  bi.w.  only  »»•  X.-nt  to,  I  data  approral 
wiulairly  — C.  It  taa.  Hi.  Jreaaalera  patia.r,  cwetmwrll,  London 

Litholino 


Fretwork    Patterns   (new  dnaign.  -  full  raae 

patteraa  tree  for  aeUvtloa  from  "Maraaait,"  2,  taortat  lap, 
atreet,  RlrauaaaarB- 

Ga.  Compreaarintf  Band-leeer  Pump .  xjin.  tha. 
ltuarer  roaapraa.  to  auOlba  — <: ,  la.OwrrwU'la  roaa.  Waadnwarth. 

"  The  Phonorraphic  Lecturer  "  now  ready  for 

Xtnk  Coatalai  lojujo  wutda  of  abortbaad  for  Id.  ,  peat  tree,  »t<; 
— f.  Pit.  a  a .  PJ,  Patera  oatar  row,  K  C 

Lathe,  tin.,  inn  bed,  alide-rrat, 
AS  llat— Ctaarora,  Wo.aaten.  toratararnpuia. 

OleoKraphst,  eery  choice},  large  aiae,  is.  ad  each, 

in  ad  a  pair.  Llat  aaal-K  N oaraa,  Cnasaheratowa,  <  aealg.  . 

Oaa  Engine,  haU-hors.  (new) ;  i 

raarantee  .tree, 
heatoa.  Voiktklre. 


ffln.  Jaw  Chucks.  £1.  Face- pin tra.  Drill  Chneks  ; 
eery  rawd  aad  racest—  Vutra,  > .  Itamubna-ateeet.  Cawaarr. 

Engine  (l-bnrael  and  Boiler,  tS).  Blaic-rrat,  ltan  , 

«0a— rTUodley  road.  Wrd  Hroaawata. 

VcntriloQual  Figures  in  (treat  Tariety.  List  on 

•  ppUratioa — Ku  La  Maaa,  »,  Cbopland  atreet.  MaaKkeRer 

Peruvian  Bitters  ffrom  PerueiAn  Bara). — Cure. 

Inaiaeetioa.  IXbtUty,  neuraljru.  aad  Hlll.-aan-aa  -Prepared  t>r 
h.  i  tVl  Llaoroan,  lat.  Per  oaa*  7  road,  t^ealkanuwe.  Prta.  la  Ibf 
and  U.  ad  per  awttla. 

Magnesium  Ribbon,  carnal,  the  eletwie  lirht,  93. 

par  yard,  peat  nee.— Mac  Lecaa,  Ltaaetiy 

GelRtino-Bromlde  Pellicles  for  iiiepaiing  dry 

triatea.  Ill  parkru.  bi  raakr  lor  Kaialaton ,  u  ad  ,  boat  leer .—W  . 
14  1 1  ,  vi,  ,  J  on  ,  to,  Moillnl..  an  road,  Lteorpooi. 

Photographa  baauti/nlly  ccrpied,  3d.  ssscn.  En- 
larged aad  Col^oreo  la  Utla,  trata  ta.  -Oaaaa..  Rjrca,  artaat 

italh. 

Photographa,  Drawlnga,  Plan.,  ar  ,  Orejaied.  Hn- 

Lar.ed  ce  lUctareS  at  Tary  a»w  ptipea.— ieanaaa  Kraca.  Aruat 

Bssa, 

Secret  Correispondence  System.  wnrnvhJe  for 

aayaeernt  woAnamsa  ,  tree,  M.— A-  Rear,  Tee  Slat  Una,  Tractate., 
>»  orf  >la 

Rtrootf  gravred  IWnch  Drilling  Machine,  acrcw 

feed,  tl  — Saaoatao,  Mareb.na  k  Pea,  Hera... 

Lantern  Photographs.  60  acta  |  aurpls*  hire  lcrta. 

trora  3a.  par  daa  —A.  Paaraaat,  EnaUy  atreet.  Rlrralearkata 

Lantern  Manipulation  for  S  stump,    erase  all 

rroiaouu  oairaliu  t-r  o.l  and  Uat-  WW.-aV.ra.raaa.,  Mr 
aa  1  nf  &  aia 

Ethoxo  Limelight,  one  bag  only  reqttired.  10s.  U 

Kketrb  aad    parto-olan.  A.    Paaraati ,     trail  J  atc-et,  felr 

talaaTnaut. 

Hew  Series  — Prepared  Material  DK  Micro* 

aronr  Mot'e II *o.    lnjeeteil  and  Maleea   Palboaeatteal  aad  .lat- 
t.dnb-a]  Preparatloaw  rtariaa  A  a  all  Brat  ,'taaa  ae^Uawallloatratons 
til.'  normal  .naloaaT  of  tbr  lurag.  with  laauwrtaoaa  tor  aaonatiao  . 
port  free.  It  14,    hamnle,  1.  rniecrUaueuu.  preparataoaa  altb  In 
alractloaa  ,  la.  Id  -  It  Maaoa .  af,  ParS-roao,  t'tapkaUB,  »  W. 

jte^Dyesh  all^Mour^ 


Mugio  Lantern, 

•  .r*aa  ud*  for  aanall  Knaii 
Hakewell,  nH.byat.lee 


C-1  III 


*t  time  ago, 
Sera.—  II  Sana 


Now  Purret  Tricycle  for  exchange. 

talk*  .  ripe  Herrwla.  ataaaiar,  ar  aaj 
hriad  atreet,  Roaa.  Seeatoeaa. 


Would  talc  i'  a 
rutin,  uarfiil -A.  llcaaaa, 


rerfect  « 
rd.paat 

(at*  atreet,  Ulrrala.kaat- 
£xqua*4te  Birthday  err  Valentine  Toilet 

prvaorte.  pou  tret ,  14  alarapa— Uat  Haoraaaa,  UlBbd.tc  atreet, 
lurnuu.  Uaaa- 

Pecfect'B  "  perfect  "  Sensitised  Papers,  rnrirr, 

lot  ad.  ,  Half  aaace,  at  *d — Xt  tilenartB  road,  tHaptoa,  liondora. 

Booth's  Mitre  Cutting  Machine  and  Patent 

Jnloer  t  Inalaiilaa.  otat  l»fi|>  Vice  la»»i  W« ,",  Arent  tortile 
alaere.  II,  BatSraiaant-aarrac.,  Plaaleo  leppoatto  the 


Id  paatace  — J. 

Btrnnar  Sin.  Clticnpound  Slide-Rest,  new,  cheap.— 8. 

W  Saiiu.  4.  baUbaiy  atn  ■  t,  Caorhry,  Laawa. 

Photographs,  Boottiah  rktmery.  citractnisary  rain' , 

?  by  4-lacS  atle,  ad.  eaiitu— Adalrvaa  '*  Paoro.  *  Utt,  Trwerati 
Olaadww 

G-elatinea  for  tracing  taaaeirvUntern  alidrs.  3fta.  saw, 

afd  per  Sua.  Slma.    Addreaa  "  Paara.    tat,  Trnaereae.  Ukararaw 

Meat  Safes,  etmit  perforaterl  -inc.  with  varna-li.  1 

nliae  fmaaea .  aU  aUca  cheap  Lilt,  pool  tree  — O.  K.  N.waaa. 
Kayae,  l  aatt. 

Inventors  and  Amateurs   requiring  article*, 

raatle  la  tin,  reinper,  iron,  or  tine,  at  renaoeabt*  nrbte,  apply,  1. 
Pta*aaa,Sl,  Rail  alley,  MaarKate  aire*.,  t  »iy .  Looda>a 

JuTsmile  Trioy  cle  fnr  ISW,  on  new  plan, 
plied,  aaad  tat  Uat  -Joaa  lliaw...  laaif  foed, 


Microsoopical  Preparations,  hiithly 
laioararlcal  aadf PaUoaawu  a  I .  ie.ludtai  loany  rare  aperlaaaaa, 
a  dor  an     hoOaoal  ObjeeU   loramialfr  ra.  Poltryatla.. 
,  taaecU.  Koggayte».Sc  ,  bad  each  ,  na  doara.    Baaeaar  i 


h.awkaatawa.  atataaVal  Objeeta  I'oramialNra.  Paltryatlaif, 
lnaec  U.  SooSartca.  Ai  ,  Md  eaeti ,  aa  doara  Barer  aeJ 
•itra.    Llat  aad  twa  raaapaea .  tree.  St.— r.awaatoa 


is 


X 


Digitized  by  Google 


uig 


tized  by  Google 


uig 


tized  by  Google 


Digitized  by  Google 


Digitized  by  Google 


